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World-Class Quality and Performance
Affordable Price
A Wide Range of Selections

Originally known and founded in 1975 as Good Will Instrument, GW Instek is the first professional
manufacturer in Taiwan specializing in electrical test and measurement instruments. GW Instek began
as a manufacturer of power supplies and quickly expanded into developing high precision electronic test
and measurement instruments. After 46 years in the test and measurement industry, GW Instek has
grown to become one of the most recognized manufacturers of instruments in the world. Today,

GW Instek has more than 300 items ranging from oscilloscopes, spectrum analyzers, signal sources,
DC power supplies, AC power sources, digital meters, LCR meters, other specific application meters to
video surveillance systems.

Think of the word "innovation" and it's easy to think of R&D, new inventions, faster processing and
groundbreaking technologies. At GW Instek, we focus on another type of innovation that is based on
flexibility, manageability and efficient performance in real-world test applications. We call this
"customer-focused" innovation and we strongly believe in it. By listening to our customers around the
world, we are able to anticipate their needs and respond quickly to emerging trends. So when one of
our customers introduces an exciting new technology, GW Instek is ready to test it.

Whether our customers are designing products with the ability to change people's lives, educating and
training the engineers of tomorrow, or discovering new technologies that solve complex problems,
GW Instek can be trusted to perform reliably and accurately in even the most demanding test
environments. How can we be sure? We have the numbers to back it up. Actually, we have just one :
40. That's the number of in-house quality and performance verification tests each GW Instek product
must pass before it leaves our facilities. This thorough process starts with environmental, safety and
durability testing in the product design phase, through to burn-in and shipping tests ahead of final
inspection and packing. Furthermore, our two manufacturing facilities in Taiwan and China all adhere
to ISO quality and environmental management standards, as well as European CE safety regulations.
That's why GW Instek products can be trusted to test.

At GW Instek, quality is reflected not in higher cost, but in greater value. We pride ourselves on the
quality, reliability and affordability of our test and measurement instruments. With each of our products
often in use for decades, it's not hard to understand the importance of measuring a product's value not
by price, but by lifetime cost. This importance is deep-rooted to us; we have consistently produced
products with some of the industry's lowest total cost per ownership. Reducing the total cost per
ownership of our products allows us to provide exceptional value, reliability and performance with
leading service and support over the lifetime of a product. That's why year after year, GW Instek can be
trusted to perform reliably.

The industries we serve are as diverse as they are specialized. Our experience and expertise allow us to
deliver high-performance test solutions that address the unique requirements of each client. GW Instek
provides customized solutions that are backed by reliable products, comprehensive after-sales support,
warranty, calibration services, and one of the industry's lowest Total Cost per Ownership.
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46 Years of Reputation

& Irust

We take prides in creating more than 46 years of satisfied customer experiences throughout the world. Today, GW Instek is considered the most Reliable Brand
for professional measurement instruments with supreme quality and the lowest TCO - Total Cost per Ownership.
We invite you to be part of GW Instek success story and help perpetuate this value.

Uncompromised
Durability

With an overriding commitment to provide highly durable products, GW Instek is your most Reliable choice when it comes to selecting the best
measurement instruments with the lowest TCO - Total Cost per Ownership. Highly durable products mean long product lifetime capable of
reducing operation & maintenance costs. This is definitely what you need to consider before investing.

Your Most Irustworthy

Partner

Being your most trustworthy and Reliable Partner, GW Instek promises to proactively provide insightful business solutions and products with the
lowest TCO - Total Cost per Ownership, assisting your business to thrive in the highly competitive world. From feasibility evaluation, product selection,
solution adaptation to timely after-sales service, we are dedicated to serving each individual customer and making your professional life easier than ever.
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Milestones

1975 Good Will Instrument Co., Ltd was established as a Power Supply manufacturer.
1983 | The Kaohsiung branch was established.

1985 | The Taichung branch was established.

1989 Good Will Southeast Asia (Malaysia) was established.

1991 Instek America Corp. was established.

1993 Taiwan headquarters was 1SO-9002 certified.
Granted the National Small and Medium Enterprise Award.
Granted the Industrial Technology Advancement Award of Distinction.

1996 | Good Will Southeast Asia (Malaysia) was 1SO-9002 certified.
1998 | Taiwan headquarters was ISO-9001 certified.

1999 Taiwan headquarters was 1SO-14001 Environmental Management certified.
Good Will Instrument Co., Ltd. delivered Initial Public Offer on Taiwan's Over-The-Counter Security Exchange (OTC).

2000 | The CNLA Electricity Calibration Laboratory certification was granted.
Good Will Instrument was went public on the Taiwan Stock Exchange.

2001 Good Will Instrument Suzhou was established.
2002 Taiwan headquarters was 1SO-9001 : 2000 certified.
2003 Suzhou subsidiary was 1SO-9001 : 2000 certified.
2004 Instek Electronics Shanghai was established.

2005 Global operational headquarters was established in Taiwan.
The brand new CIS (Corporate Identity System) was introduced.

2006 Instek Japan Corporation was established. : ]
2007 | Good Will Instrument Korea was established. T i L =t

2009 The Group Quality Award of Business Excellence Performance Model from the Chlnese Society for Quality was granted.

2070 | Marketing office was set up in India. S ——F

2011 GW Instek won Taiwan Excellence Award for GDS- 1000 USerles, AFG 3000 Sernes, PEL-2000 Series and GDM-8261. é

2012 GW Instek won Technology Innovation Award for GDS-3000 Series and GSE@N_,
Acquired Japan TEXIO technology corporation. . -

2013 Instek Digital was merged to become a member of GW Instek business group.
GW Instek cooperated with Hitachi and EMIC to establish GW Alliance in Suzhou, China.
GW Instek won Technology Innovation Award for PPH-1503 and AFG-2225.

2014 GW Instek won Technology Innovation Award (Gold) for GDS-300 full touch screen oscilloscope.
European subsidiary was established in the Netherlands.

2015 GW Instek won Taiwan Excellence Award for GDS-300/200 Series and PEL-3000 Series.
2016 GW Instek won Taiwan Excellence Award for GDS-2000E Series and GSP-9330.

2017 GW Instek won Taiwan Excellence Award for C-1100 and GPM-8213.

2018 GW Instek won Taiwan Excellence Award for C-1200 and GDM-906X Series.

2019 GW Instek INDIA LLP was established.
GW Instek won Taiwan Excellence Award for GPT-12000 Series and SKTS-5000.

2020 GW Instek won Taiwan Excellence Award for C-3200 and GPM-8310.
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Global Network
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Europe Subsidiary ~ Malaysia Subsidiary ~ India Subsidiary China Subsidiary Japan Subsidiary Korea Subsidiary U.S.A. Subsidiary
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Product Mix

OSCILLOSCOPES

« Digital Storage Oscilloscope
Mixed-signal Oscilloscope
Mixed-domain Oscilloscope

Handheld Digital Storage Oscilloscope
Oscilloscope Education And Training Kit

SPECTRUM ANALYZERS & DEDICATED TESTER SERIES

¢ 3.25 GHz Spectrum Analyzer o RF Training System
¢ 3 GHz Spectrum Analyzer
¢ 1.8 GHz Spectrum Analyzer

SIGNAL SOURCES

e Arbitrary Function Generator * DDS Function Generator
¢ Multi-Channel Function Generator ¢ Audio Generator
* USB Modular Arbitrary Function Generator  RF Signal Generator

e
— l—

DC POWER SUPPLIES AC POWER SOURCES

| —

= o Programmable & Single Channel DC Power Supply * AC + DC Power Source * AC Power Source
NN NI ELECTRONICLOADS
* Programmable & Multiple Channel DC Power Supply ELECTRONIC LOADS

— * Non-Programmable & Multiple Channel DC Power Supply « Multi-channel Electronic Loads e« DC Electronic Load

« High Power DC Electronic Load * AC & DC Electronic Load

DIGITAL MULTIMETERS @ SAFETY TESTERS

e Digital Multimeter o AC/DC/IR/GB Electrical Safety Analyzer ¢ AC Ground Bond Tester
* AC/DC Withstanding Voltage/Insulation ~ * Multiplex Scanner Box
Resistance/Ground Bond Tester  Leakage Current Tester
LCR METERS OTHER METERS
« Benchtop LCR Meter ¢ DC Milli-Ohm Meter ¢ Automatic Distortion Meter
« Battery Meter ¢ AC Millvolt Meter
* Handheld LCR Meter * Digital Power Meter * Precision Current Shunt Meter

Good Will Instrument Co., Ltd. | Simply Reliable



New Products

650/350 MHz Digital Storage Oscilloscope

; * 650/350MHz Bandwidth, 2 or 4 Input Channels
C E thsspBeed Sozv(l:are ngir)i‘c:‘r” *5GSa/s Real-tirr.le Sampling Rate(half channels);
2.5GSa/s Real-time Sampling Rate(all channels)
* Per Channel 200Mpts Memory Depth
* 200,000 wfm/s of Waveform Update Rate
*10.2 inch 800 x 480 TFT LCD Display
* Optional 13 Sets of Power Analysis Measurements
* 490,000 Segments of Segmented Memory and the Waveform Search
Function to Optimize the Efficiency of Record Length
* Zoom Window and Play/Pause Rapidly Navigate the Waveforms
* 38 sets of Automatic Measurement Offer Various Measurement Selections
* High resolution acquisition mode
* 'C/SPI/UART/CAN/LIN Serial Bus Trigger and Decoding Functions
* Dual Channel Spectrum Analyzer (DC~2.5GHz) with spectrogram
* Dual Channel 25MHz Arbitrary Waveform Generator
* Optional 16 Digital Channels with a Logic Analyzer(MSO)

GDS-3000A Se ri es * Flexible Remote Control Connectivity (Standard: USB/LAN/RS-232; Option: GPIB)

Page A5-8
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Visual Persistence Oscilloscope

_ Programmable High-precision D.C. Power Supply

* CV, CC Priority Start Function

* Four Levels of Current Measurement Resolution (min. 0.1pA)/Two Levels
of Voltage Measurement Resolution (min. 0.1mV)

* Power Output ON/OFF Delay Function

* Adjustable Voltage and Current Slew Rate

* Bleeder Circuit Control

* Delayed Over-current Protection(OCP Delay)

* Sequential Power Output Function

* Remote Sensing Function & Data Logger

* 10 Sets of Memory Function

* Over Voltage Protection, Under Voltage Limit, Over Current Protection,
Over Temperature Protection, AC Alarm Function

* Supports K Type Thermocouple Temperature Measurement

* Interfaces: USB, LAN, RS-232, RS-485, Analog Control; Opt: GPIB

Page D35-40

C€ |Rs232 RS485 | USB | LAN [Extl/O |GPIB

PPX-Series

_ Triple-channel Programmable DC Power Supply

Bt * 4,3"TFT LCD Display * Low Ripple Noise: =1TmVrms/=2mArms
C E RS-232 | GPIB | USB | LAN 1/0 * Setting Resolution: TmV/0.1mA; Read Back Resolution: 0.TmV/0.1mA
* Transient Response Time: =100ps * Load Function (CC, CV, CR mode)
* Tracking Series and Parallel Function without Additional External Wiring
e * Utilizing Hardware to Realize Over Voltage Protection/Over Current Protection/Over

Temperature Protection

* Delay Function/Output Monitoring Function/Output Recorder Function

* Supports Setting Value, Measurement Value and Output Waveform Display

* Sequential Output Function and Built-in 8 Template Waveforms

* The Output Recorder Function Records the Output Voltage & Current Parameters with
a Minimum Recording Interval of 1 Second

®.e * Provides 10 Sets of Memory for Each Sequence/Delay/Recorder/Panel Setting Condition

~ @ * Supports a USB (Type A) Output Terminal

RN

* Intelligent Temperature Control Fan Effectively Reduces Noise

G PP_3060/6030 * Standard: RS-232, USB, LAN, Ext 1/O Optional (manufacturer installed only): GPIB

Page D55-58

_ Programmable AC/DC Power Source

c E re2s2 lerie luse |ian |extio * Qutput Rating: AC 0 ~ 400 Vrms, DC 0 ~ + 570 V

* Output Frequency up to 999.9 Hz
* DC Output (100% of Rated Power)
* Measurement Items: Vrms,Vavg,Vpeak,Irms,IpkH,lavg,Ipeak,P,S,Q,PF,CF
* Voltage and Current Harmonic Analysis (THDv, THDi)
* Remote Sensing Capability
* OCP, OPP, OTP, AC Fail Detection and Fan Fail Alarm
* Support Arbitrary Waveform Function
* Output Capacity: 2kVA/ 3kVA/4kVA
* Customized Phase Angle for Output On/Off
* Sequence and Simulation Function (up to 10 sets)
* Interface(std): USB, LAN, RS-232, GPIB
@ * Built-in External Control I/O and External Signal Input
* Built-in Output Relay Control & Memory Function (up to 10 sets)

ASR-3000 Series * Built-in Web Server

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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New Products

_ High Power DC Electronic Load

|C€ IRs-zaz |GPIB |uss |LAN

PEL-5000C Series

* Maximum Power up to 192KW

* Up to 8 units of Master/Slave Parallel Control

* 5-digit Digital Voltage, Current and Power Meter

* Large LCD Display

* Display Voltage Value, Current Value, Watt Value at the Same Time

* Suitable for Power Factor Regulator (PFC) Testing (600V, 1200V Models)

* Automatically Perform OCP, OPP Test

* The Power-on State Value Can be Set

* Constant Current, Constant Resistance, Constant Voltage, Constant Power, Constant
Current + Constant Voltage, Constant Power + Constant Voltage, Dynamic and Short
Circuit Modes

* Short Circuit Time Can be Set During Short Circuit Ttest

* Over Current, Over Power, Over Temperature Protection and Over Voltage Warning

* Voltage Polarity Display Can be Set to Positive Value ("+") or Negative Value ("-")

* Optional Interface: GPIB, RS$232, USB, LAN

_ DC Electronic Load
|(€ |RS-232 |uss

PEL-500 Series

* Support Solar Panel MPPT Test
Page D103-110

* 5-digit Digital Voltage, Current and Power Meter

* Simultaneous Display of Voltage, Current, and Watts

* Short-circuit Time Can be Set During Short-circuit Test

* Automatic Test Function of Overcurrent Protection/Overpower Protection

* The Battery Discharge Test Function Can Set the Discharge Stop Voltage(Vbatt),
Discharge Capacity(AH, WH) and Stop Discharge Time

* Surge Test Can Simulate Boot Overshoot Current and Transient Current From Hot
Plugging

* Constant Current, Constant Resistance, Constant Voltage, Constant Power and
Dynamic Mode

* Overvoltage, Overcurrent, Overpower, Over Temperature Protection and Reverse
Polarity Detection

* Voltage Polarity Display Can be set to Positive Value

* Communications Interface: RS232, USB

(o] n_n

or Negative Value"-

_ AC & DC Electronic Load

|C€ IRs-zaz |GPIB |uss |LAN

Ne g

AEL-5000 Series

Page D111-112

* Turbo Mode (Multiplier Mode) Can Withstand up to 2 Times the Rating Current and Power of
the Electronic Load in a Short Period of Time

* Operating Mode: CC, linear CC, CR, CV, CP and AC Rectifier Loads

*M Items: Voltage Value(Vrms, Vpeak, Vmax., Vmin), Current Value(Irms, Ipeak,
Imax., Imin.), Watt Value, Volt-ampere Value(VA), Frequency Value, Crest Factor, Power
Factor, Voltage Total Distortion(V THD, VH), Current Total Distortion(I THD, IH), Etc

* Eight Units Connected in Parallel up to 180kW for Single-phase and 540kW for Three-phase

* Support Loading and Unloading Angle Control, Loading and Unloading Angle Control Can be
set at the Full Range of 0-359 Degrees

* Support Positive Half Cycle or Negative Half Cycle Load

* Support SCR/TRIAC Current Phase Modulation Waveform, 90-degree Trailing Edge and Leading Edge

* Support the Capacitive Load (Inrush Current) when the Power Supply is Turned on and the
Transient Current (Surge Current) Test when the Load is Suddenly Connected (Hot Plug-in)
During Operation

* Crest Factor Range: 1.414~5.0

* Power Factor Range: 0.1~1.0 Leading or Trailing

* Frequency Range: DC, 40~440Hz(AEL-5003-480-18.75/AEL-5004-480-28: DC, 40~70Hz)

* Optional Control Interfaces: GPIB, RS-232, USB, LAN

_ AC/DC/IR/GB Electrical Safety Analyzer

UsB Signal
|(€ IHOSt |RS-232 [GPIB |USB

1/0 Output

Rear | LAN

GPT-15000 Series

, and 800Hz and 1kHz Need to be Customized
Page D113-118

* 500VA AC Test Capacity (short circuit current > 200mA)

*7" TFT LCD * Setting Data Export/Import

* Comply with IEC 61010-2-034 * Rear Panel Output Available
Design Requirement * Standard Interface : RS-232C,

* Manual Test Mode/Auto Test Mode USB host/device and Signal I/O

* RMS Current Measurement * Optional Interface : GPIB or LAN

* Zero Crossing Turn-on Operation * Universal Power Input

* Controllable Ramp-up & Ramp-down Time

* Statistics & Analysis Function

* Capacitive Load Testing Capability up to 47uF

* Sweep Function for DUT Characteristic Analysis

* Convenience Listed AUTO Mode Easy to Read Result and Judge

* Internal Storage and USB Storage Available

* Barcode Function Available

Good Will Instrument Co., Ltd. | Simply Reliable

Page E31-36



_ Multi-Channel Hipot Tester
* 150VA AC Test Capacity

| C€ | Host | Devie IRs'm | o' %3 in 1 Tester : AC, DG, IR

* Built-in 8 Channel Scanner

* 480 x 272 Color TFT LCD

* Test Parameter Export/Import Through USB Host
* Statistics (Counter) Function

* Insulation Resistance Measurement up to 10GQ

* Open/Short Check (OSC)

* ARC Detection

* Multi-language : Traditional/Simplified Chinese, English

GPT-9500 Series * Interface : RS-232C, USB Host/Device and Signal 1/O

Page E45-48

_ Digital Power Meter
*5” TFT LCD * Optional Accessory: GPM-001

| C E | Hgth ||§:§i?e | LAN |RS-232 IGPIB | DA4 * DC, 0.1Hz ~ 100kHz Voltage/Current Test Bandwidth

* Two Numerical Display Modes
General Mode: Displays 2 Main Test Items + 8 Secondary Test Items Simple Mode:
Displays the Test Values of 4 Main Test Iltems

* Waveform Display: V (voltage), | (current), P (power)

* The Current/Voltage can be Measured to a Deformed Wave with CF of 3,
and the Half-range CF can Reach 6 or 6A

* Meeting the IEC 61000-4-7 Harmonics Measurement Requirements (50/60Hz)

* 50th Order of Harmonic Measurement and Analysis (value and bar graph)

* Integration Function Supports Automatic Level-changing

* External Current Sensor Input Terminals (EXT1/EXT2)

* Standard Interfaces: RS-232C, USB Device/Host, LAN, GPIB

G P M '831 0 TA,ﬁ%ﬁ%ﬁ * Optional Interface: Digital 1/O (DA4) (must be installed before leaving the factory)
Page E59-64
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ADB-002 Accessory -- DC Block BNC 50 Ohm 10MHz to 2.2GHz B25
ADB-006 Accessory -- DC Block N-TYPE 50 Ohm 10MHz to 6GHz B25
ADB-008 Accessory -- DC Block SMA 50 Ohm 0.1MHz to 8GHz B25
ADP-001 Accessory -- Adaptor, 50Q, BNC(]/F) - N(P/M) B25
ADP-002 Accessory -- Adaptor, 500, SMA(]/F) - N(P/M) B25
ADP-003 Accessory -- Adaptor, 50Q, N(J/F) - SMA()/F) C36
ADP-101 Accessory -- Adaptor, 75Q BNC(J/F) - 50Q BNC(P/M) B25
AEL-5002-350-18.75 50V/18.75A/1875W AC & DC Electronic Load D113
AEL-5003-350-28 350V/28A/2800W AC & DC Electronic Load D113
AEL-5004-350-37.5  350V/37.5A/3750W AC & DC Electronic Load D113
AEL-5006-350-56 350V/56A/5600W AC & DC Electronic Load D113
AEL-5008-350-75 350V/75A/7500W AC & DC Electronic Load D113
AEL-5012-350-112.5 350V/112.5A/111250W AC & DC Electronic Load D113
AEL-5015-350-112.5 350V/112.5A/15000W AC & DC Electronic Load D113
AEL-5019-350-112.5 350V/112.5A/18750W AC & DC Electronic Load D113
AEL-5023-350-112.5 350V/112.5A/22500W AC & DC Electronic Load D113
AEL-5002-425-18.75 425V/18.75A/1875W AC & DC Electronic Load D113
AEL-5003-425-28 425V /28A/2800W AC & DC Electronic Load D113
AEL-5004-425-37.5  425V/37.5A/3750W AC & DC Electronic Load D113
AEL-5006-425-56 425V/56A/5600W AC & DC Electronic Load D113
AEL-5008-425-75 425V/75A/7500W AC & DC Electronic Load D113
AEL-5012-425-112.5 425V/112.5A/11250W AC & DC Electronic Load D113
AEL-5015-425-112.5 425V/112.5A/15000W AC & DC Electronic Load D113
AEL-5019-425-112.5 425V/112.5A/18750W AC & DC Electronic Load D113
AEL-5023-425-112.5 425V/112.5A/22500W AC & DC Electronic Load D113
AEL-5003-480-18.75 480V/18.75A/2800W AC & DC Electronic Load D113
AEL-5004-480-28 480V/28A/3750W AC & DC Electronic Load D113
AFG-125 25MHz, Single Channel, USB Modular Arbitrary Function C26
Generator
AFG-125P 25MHz, Single Channel, USB Modular Arbitrary Function C26
Generator Plus Power Supply
AFG-2005 5MHz Arbitrary Waveform Function Generator Cc23
AFG-2012 12MHz Arbitrary Waveform Function Generator Cc23
AFG-2025 25MHz Arbitrary Waveform Function Generator c23
AFG-2105 5MHz Arbitrary Waveform Function Generator with Sweep Mode, (23
AM/FM/FSK Modulation & Ext. Counter
AFG-2112 12MHz Arbitrary Waveform Function Generator with Sweep Mode, C23
AM/FM/FSK Modulation & Ext. Counter
AFG-2125 25MHz Arbitrary Waveform Function Generator with Sweep Mode, C23
AM/FM/FSK Modulation & Ext. Counter
AFG-2225 25MHz True Dual Channel, Arbitrary Function Generator C23
AFG-225 25MHz, Dual Channel, USB Modular Arbitrary Function Generator C26
AFG-225P 25MHz, Dual Channel, USB Modular Arbitrary Function Generator C26
Plus Power Supply
AFG-3031 30MHz Single Channel Arbitrary Function Generator c7
AFG-3032 30MHz Dual Channel Arbitrary Function Generator c7
AFG-3021 20MHz Single Channel Arbitrary Function Generator c7
AFG-3022 20MHz Dual Channel Arbitrary Function Generator Cc7
AFG-3051 50MHz Arbitrary Function Generator 14
AFG-3081 80MHz Arbitrary Function Generator 14
APS-001 Accessory -- GPIB interface card D119
APS-002 Accessory -- RS-232 / USB interface card D119
APS-003 Accessory -- Output Voltage Capacity (0 ~ 600Vrms) D119
APS-004 Accessory -- Output Frequency Capacity (45~999.9Hz) D119
APS-007 Accessory - RS-232 interface card D119
APS-008 Accessory -- Air inlet filter D119
APS-7050 500VA Programmable Linear AC Power Source D77
APS-7100 1000VA Programmable Linear AC Power Source D77
APS-7050E 500VA AC Power Source D81
APS-7100E T000VA AC Power Source D81
APS-7200 2000VA Programmable Linear AC Power Source D77
APS-7300 3000VA Programmable Linear AC Power Source D77
ASR-001 Accessory -- Air inlet filter D119
ASR-002 Accessory -- External three phase control unit D119
ASR-2050 500VA Programmable AC/DC Power Source D73
ASR-2100 T000VA Programmable AC/DC Power Source D73
ASR-2050R 500VA Programmable AC/DC Power Source for 3U 1/2 Rack D73
Mount
ASR-2100R 1000VA Programmable AC/DC Power Source for 3U 1/2 Rack D73
Mount
ASR-3200 2kVA Programmable AC/DC Power Source D67
ASR-3300 3kVA Programmable AC/DC Power Source D67
ASR-3400 4kVA Programmable AC/DC Power Source D67
ATA-001 Accessory -- Antenna, General FM Antenna, BNC(M) B25
ATN-100 Accessory -- Adaptor, 10dB Attenuator, 50Q, N(J/F)-N(P/M) B25

Accessory -- 8-Channel Logic Analyzer, Includes 8-channel Logic ~ A42
analyzer card(GLA-08) and 8 channel Logic analyser probe(GTL-08LA)

DS2-16LA Accessory -- 16-Channel Logic Analyzer, Includes 16-channel Logic A42
analyzer card(GLA-16) and 16 channel Logic analyser probe(GTL-
T6LA)
DS2-FGN Accessory -- DDS Function Generator, 5SMHz, A42
sine/square/triangle/Pulse function
DS2-FH1 Accessory -- Module extension bay & USB Type A to Type A/B A42
DS2-GPIB Accessory -- GPIB Interface A42
DS2-LAN Accessory - Ethernet & SVGA Output A42
DS3A-PWR Accessory - 13 sets of power analysis measurements A42
DS3A-GPIB Accessory -- GPIB Interface A42
DS3A-16LA Accessory -- 16 Channel Logic Analyzer A42
DS3-PWR Accessory -- Power Analysis Software: Power A42
quality/Harmonic/Ripple/In-rush current measurement
DS3-SBD Accessory - Serial Bus Analysis software 12C / SPI/ UART (for4  A42

channel model only)

GAD-201G Automatic Distortion Meter E67
GAG-810 1MHz Audio Generator with Low Distortion 33
GAK-001 Accessory -- Adaptor, 50Q Termination, N(P/M) B25
GAK-002 B25
GAK-003 Accessory -- Adaptor, 50Q Termination, BNC(P/M) A42
GAP-001 Accessory -- AC-DC Adaptor A42

GBK-001 Accessory -- GRF-1300 Experiment Text Book of Teacher Version ~ B25
GBK-002 Accessory -- GRF-1300A Experiment Text Book of Teacher Version B25
GBM-3080 80V Battery Meter E56
GBM-3300 300V Battery Meter E56
GBM-01 Accessory -- 4 Wire (kelvin clip) Test Lead, 90V (max.), Approx. E57
1100mm
GBM-02 Accessory - 4 Wire (single pin) Test Probe, 80V (max.), Approx. E57
1100mm
GBM-03 Accessory -- 4 Wire (twin pin) Test Probe, 300V (max.), Approx. E57
1400mm
GBM-S1 Accessory -- Short Bar (for GBM-02/GBM-03) ES57
GCL-001 Accessory -- Vertical Calibration Cable A42
GCP-020 Accessory -- Current Probe, 40Hz ~ 40KHz, 240A A46
GCP-100 Accessory -- Current Probe, DC ~ 100KHz, 100A Ad6
GCP-206P Accessory -- Current Probe - Power Supply, 2 Channel Power A46
Supply for GCP-530/1030
GCP-300 Accessory -- 300kHz/400A Current probe A46
GCP-425P Accessory -- Current Probe - Power Supply, 4 Channel Power A46
Supply for GCP-530/1030
GCP-500 Accessory -- 500kHz/200A Current probe A46
GCP-530 Accessory - Current Probe, DC ~ 50MHz, 30Arms Ad6
GCP-1000 Accessory -- 1MHz/70A Current probe A46
GCP-1030 Accessory -- Current Probe, DC ~ T00MHz, 30Arms Ad6
GCT-9040 AC Ground Bond Tester E37
GDB-03 Oscilloscope Education & Training Kit A4l
GDM-01 Accessory -- Calibration Key E7
GDM-8245 50,000 Counts Dual Display Digital Multimeter E15
GDM-8255A 5 ¥ Digit (199,999 Counts) Dual Measurement Multimeter E9
GDM-8261A 6 % Digit (1,200,000 Counts) Dual Measurement Multimeter E7
GDM-82G1 Accessory -- GPIB card E7
GDM-82L1 Accessory -- LAN card E7
GDM-8341 50,000 Counts Dual Measurement Multimeter E13
GDM-8342 50,000 Counts Dual Measurement Multimeter E13
GDM-8351 5 % Digit (120,000 Counts) Dual Measurement Multimeter ET
GDM-83G1 Accessory -- GPIB card E13
GDM-9060 6 /% Digit (1200,000 Counts) Dual Measurement Multimeter E3
GDM-9061 6 /% Digit (1200,000 Counts) Dual Measurement Multimeter E3
GDM-90G1 Accessory -- GPIB card E3
GDM-SC1A Accessory -- Scanner Card, 16+2 Channels E74
GDM-TL1 Accessory - Test Lead Set E74
GDS-207 70MHz, 2-Channel, Full Touch Panel, Digital Storage Oscilloscope A33
GDS-2072A 70MHz, 2-Channel, Digital Storage Oscilloscope A13
GDS-210 100MHz, 2-Channel, Full Touch Panel, Digital Storage A33
GDS-220 200MHz, 2-Channel, Full Touch Panel, Digital Storage A33
Oscilloscope
GDS-307 70MHz, 2-Channel, Full Touch Panel, Digital Storage Oscilloscope A33
GDS-310 100MHz, 2-Channel, Full Touch Panel, Digital Storage A33
GDS-320 200MHz, 2-Channel, Full Touch Panel, Digital Storage A33
Oscilloscope
GDP-025 Accessory -- 25MHz High Voltage Differntial Probe A46
GDP-040D Accessory -- 40MHz High Voltage Differntial Probe A46
GDP-050 Accessory -- 50MHz High Voltage Differntial Probe A46
GDP-100 Accessory -- 100MHz High Voltage Differntial Probe A46
GDS-1072B 70MHz, 2-Channel, Digital Storage Oscilloscope A35
GDS-1054B 50MHz, 4-Channel, Digital Storage Oscilloscope A35
GDS-1074B 70MHz, 4-Channel, Digital Storage Oscilloscope A35
GDS-1102B 100MHz, 2-Channel, Digital Storage Oscilloscope A35
GDS-1104B 100MHz, 4-Channel, Digital Storage Oscilloscope A35
GDS-1202B 200MHz, 2-Channel, Digital Storage Oscilloscope A35
GDS-2074A 70MHz, 4-Channel, Digital Storage Oscilloscope A13
GDS-2102A 100MHz, 2-Channel, Digital Storage Oscilloscope A13
GDS-2104A 100MHz, 4-Channel, Digital Storage Oscilloscope A13
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GDS-2202A 200MHz, 2-Channel, Digital Storage Oscilloscope A13
GDS-2204A 200MHz, 4-Channel, Digital Storage Oscilloscope Al13
GDS-2302A 300MHz, 2-Channel, Digital Storage Oscilloscope A13
GDS-2304A 300MHz, 4-Channel, Digital Storage Oscilloscope A13
GDS-2072E 70MHz, 2-Channel, Digital Storage Oscilloscope A31
GDS-2074E 70MHz, 4-Channel, Digital Storage Oscilloscope A31
GDS-2102E 100MHz, 2-Channel, Digital Storage Oscilloscope A31
GDS-2104E 100MHz, 4-Channel, Digital Storage Oscilloscope A31
GDS-2202E 200MHz, 2-Channel, Digital Storage Oscilloscope A31
GDS-2204E 200MHz, 4-Channel, Digital Storage Oscilloscope A31
GDS-3152 150MHz, 2-Channel, Visual Persistence Oscilloscope ANl
GDS-3154 150MHz, 4-Channel, Visual Persistence Oscilloscope Al
GDS-3252 250MHz, 2-Channel, Visual Persistence Oscilloscope Al
GDS-3254 250MHz, 4-Channel, Visual Persistence Oscilloscope AN
GDS-3354 350MHz, 4-Channel, Visual Persistence Oscilloscope Al
GDS-3502 500MHz, 2-Channel, Visual Persistence Oscilloscope Al
GDS-3504 500MHz, 4-Channel, Visual Persistence Oscilloscope Al
GDS-3352A 350MHz, 2-Channel, Visual Persistence Oscilloscope A5
GDS-3354A 350MHz, 4-Channel, Visual Persistence Oscilloscope A5
GDS-3652A 650MHz, 2-Channel, Visual Persistence Oscilloscope A5
GDS-3654A 650MHz, 4-Channel, Visual Persistence Oscilloscope A5
GET-001 Accessory - Extended Terminal for 30V/80V/160V models D119
GET-002 Accessory -- Extended Terminal for 250V/800V models D119
GET-003 Accessory -- Extended Universal Power Socket D119
GET-004 Accessory -- Extended European Power Socket D119
GET-005 Accessory - Extended European Terminal for 30V/80V/160V D119
models

0
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GHT-108 Accessory -- H.V. Wiring Lead, Approx. 500mm E74
GHT-109 Accessory -- G.B Wiring Lead, Approx. 450mm E74
GHT-113 Accessory - High Voltage Test Pistol, Approx. 1000mm E74
GHT-114 Accessory - High Voltage Test Lead, Approx. 1000mm E74
GHT-115 Accessory -- High Voltage / Contiunity Test Lead, Approx. E74
GHT-116B Accessory - High Voltage Test Lead (Black only), Approx. 1500mm E74
GHT-116R Accessory -- High Voltage Test Lead (Red only), Approx. 1500mm E74
GHT-117 Accessory -- H.V Adaptor Box (Universal or Europe type socket) E74
GHT-118 Accessory -- H.V/G.B. Adaptor Box (Universal or Europe type E74
socket)
GHT-119 Accessory -- Remote Terminal Cable, Approx. 500mm E74
GHT-205 Accessory -- High Voltage Test Probe, Approx. 1100mm E74
GIT-5060 Accessory - Isolated transformer B25
GKT-001 Accessory -- General Kit Set, Including ADP-002, ATN-100, GTL- B25
303, GSC-002
GKT-002 Accessory -- CATV Kit Set, Including ADP-001, ADP-101, GTL-304, B25
GSC-003
GKT-003 Accessory -- RLB Kit Set, Including GAK-001, GAK-002, GTL-302,  B25
GSC-004
GKT-008 Accessory -- EMI Probe Kit Set, Including ANT-04. ANT-05, PR-01, B25
PR-02, ADP-002, GTL-303
GKT-100 Accessory -- Deskew fixture Ad4
GLC-01 Accessory - Alligator Clips E74
GLC-02 Accessory -- Foil Probe E74
GLC-9000 Leakage Current Tester E49
GLN-5040A Accessory -- Line Impedance Stabilization Network B25
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GOM-804 50,000 Counts Programmable D.C. Milli-Ohm Meter E53
GOM-805 50,000 Counts Programmable D.C. Milli-Ohm Meter E53
GOM-80G1 Accessory -- GPIB card E53
GPA-501 Accessory -- Power Adapter, DC Output: 5V/2A C36
GPA-502 Accessory -- Universal Power Adapter, DC Output: 5V/2A C36
GPC-3060D 375W, 3-Channel, Linear D.C. Power Supply D64
GPC-6030D 375W, 3-Channel, Linear D.C. Power Supply D64
GPD-2303S 180W, 2-Channel, Programmable Linear D.C. Power Supply D53
GPD-3303D 195W, 3-Channel, Programmable Linear D.C. Power Supply D53
GPD-3303S 195W, 3-Channel, Programmable Linear D.C. Power Supply D53
GPD-4303S 195W, 4-Channel, Programmable Linear D.C. Power Supply D53
GPE-1326 192W, Single Channel, Linear D.C. Power Supply D62
GPE-2323 192W, 2-Channel, Linear D.C. Power Supply D62
GPE-3323 217W, 3-Channel, Linear D.C. Power Supply D62
GPE-4323 212W, 4-Channel, Linear D.C. Power Supply D62
GPF-700 Accessory -- Protection Films for 7" Touch Screen A34
GPL-5010 Accessory -- Transient Limiter B25
GPM-001 Accessory - Test Fixture (Universal or Europe type socket) E74
GPM-8213 Digital Power Meter E56
GPM-82G1 Accessory -- GPIB card E65
GPM-8310 Digital Power Meter E59
GPP-1326 Single-Output Programmable DC Power Supply D59
GPP-2323 Dual-Output Programmable DC Power Supply D59
GPP-3323 Three-Output Programmable DC Power Supply D59

GPP-3060 385W Triple-channel Programmable DC Power Supply D55
GPP-4323 Four-Output Programmable DC Power Supply D59
GPP-6030 385W Triple-channel Programmable DC Power Supply D55
GPR-0830HD 240W Linear D.C. Power Supply D47
GPR-1TH30D 330W Linear D.C. Power Supply D47
GPR-1810HD 180W Linear D.C. Power Supply D48
GPR-1820HD 360W Linear D.C. Power Supply D47
GPR-3060D 180W Linear D.C. Power Supply D438
GPR-30H10D 300W Linear D.C. Power Supply D47
GPR-3510HD 350W Linear D.C. Power Supply D47
GPR-6030D 180W Linear D.C. Power Supply D48
GPR-6060D 360W Linear D.C. Power Supply D47
GPR-7550D 375W Linear D.C. Power Supply D47
GPS-001 Accessory -- Knob, Voltage/Current Protection Knob D119
GPS-1830D 54W Linear D.C. Power Supply D49
GPs-1850D 90W Linear D.C. Power Supply D49
GPs-3030 90W Linear D.C. Power Supply, Analog Display D49
GPs-3030D 90W Linear D.C. Power Supply D49
GPs-3030DD 90W Linear D.C. Power Supply D49
GPS-2303 180W, 2-Channel, Linear D.C. Power Supply D63
GPS-3303 195W, 3-Channel, Linear D.C. Power Supply D63
GPS-4303 200W, 4-Channel, Linear D.C. Power Supply D63
GPT-9503 AC 150VA Multi-Channel Hipot Tester E45
GPT-9513 AC 150VA Multi-Channel Hipot Tester E45
GPT-9601 100VA AC Withstanding Voltage Tester E43
GPT-9602 100VA AC/DC Withstanding Voltage Tester E43
GPT-9603 100VA AC/DC Withstanding Voltage/ Insulation Resistance Tester E43
GPT-9612 100VA AC Withstanding Voltage/ Insulation Resistance Tester E43
GPT-9801 200VA AC Withstanding Voltage Tester E37
GPT-9802 200VA AC/DC Withstanding Voltage Tester E37
GPT-9803 200VA AC/DC Withstanding Voltage/ Insulation Resistance Tester E37
GPT-9804 200VA AC/DC Withstanding Voltage/ Insulation Resistance/ E37
Ground Bond Tester
GPT-9901A 500VA AC Withstanding Voltage Tester E37
GPT-9902A 500VA AC/DC Withstanding Voltage Tester E37
GPT-9903A 500VA AC/DC Withstanding Voltage/ Insulation Resistance Tester E37
GPT-9904 500VA AC/DC Withstanding Voltage/ Insulation Resistance/ E37
Ground Bond Tester
GPT-9KG1 Accessory -- GPIB card E37
GPT-10KG1 Accessory -- GPIB card E31
GPT-10KL1 Accessory -- LAN card E31
GPT-12001 AC Electrical Safety Analyzer E31
GPT-12002 AC/DC Electrical Safety Analyzer E31
GPT-12003 AC/DC/IR Electrical Safety Analyzer E31
GPT-12004 AC/DC/IR/GB Electrical Safety Analyzer E31
GPT-15001 AC Electrical Safety Analyzer E31
GPT-15002 AC/DC Electrical Safety Analyzer E31
GPT-15003 AC/DC/IR Electrical Safety Analyzer E31
GPT-15004 AC/DC/IR/GB Electrical Safety Analyzer E31
GPW-001 Accessory -- UL/CSA Power Cord, 3000mm D119
GPW-002 Accessory -- VDE Power Cord, 3000mm D119
GPW-003 Accessory -- PSE Power Cord, 3000mm D119
GPW-005 Accessory -- Power Cord, 3000mm D119
GPW-006 Accessory -- Power Cord, 3000mm D119
GPW-007 Accessory -- Power Cord, 3000mm D119
GRA-401 Accessory -- Rack Adapter Kit, 19", 4U Size D119
GRA-403 Accessory -- Rack Adapter Kit, 19", 4U Size D119
GRA-407 Accessory -- Rack Adapter Kit, 19", 4U Size D119
GRA-408 Accessory - Rack Adapter Kit, 19", 4U Size D119
GRA-409 Accessory - Rack Adapter Kit, 19", 4U Size D119
GRA-410-E Accessory -- Rack Mount Kit (EIA), 19", 3U Size D119
GRA-410-) Accessory -- Rack Mount Kit (JIS), 19", 3U Size D119
GRA-411 Accessory -- Rack Mount Kit, 19", 6U Size A45
GRA-413 Accessory -- Rack Mount Kit (EIA+]IS), 19", 3U Size for PEL-3211 D119
GRA-414-E Accessory -- Rack Mount Kit (EIA), 19", 3U Size for PEL- D119
3021/3041/3111
GRA-414-) Accessory - Rack Mount Kit (JIS), 19", 3U Size for PEL- D119
3021/3041/3111
GRA-415 Accessory -- Rack Mount Kit, 19", 6U Size B25
GRA-417 Accessory -- Rack Mount Kit, 19", 4U Size E78
GRA-418-E Accessory -- Rack Mount Kit (EIA), 19", 2U Size D119
GRA-418-) Accessory -- Rack Mount Kit (JIS), 19", 2U Size D119
GRA-419-E Accessory -- Rack Mount Kit (EIA), 19", 2U Size E78
GRA-419:) Accessory -- Rack Mount Kit (JIS), 19", 2U Size E78
GRA-420 Accessory -- Rack Mount Kit, 19", 6U Size A45
GRA-422 Accessory -- Rack Mount Kit, 19", 2U Size E78
GRA-423 Accessory -- Rack Mount Kit, 19", 2U Size D119
GRA-424 Accessory -- Rack Mount Kit, 19", 2U Size D119
GRA-426 Accessory -- Rack Mount Kit, 19", 2U Size A45
GRA-427 Accessory -- Rack Mount Kit, 19", 2U Size D119
GRA-429 Accessory -- Rack Mount Kit, 7U Size D119
GRA-430 Accessory -- Rack Mount Kit, 9U Size D119
GRA-431) Accessory -- Rack Mount Kit (JIS) D119
GRA-431-E Accessory -- Rack Mount Kit (EIA) D119
GRA-432 Accessory -- Rack Adapter Kit C36
GRA-433 Accessory -- Rack Mount Kit, 19", 4U Size E78
GRA-437) Accessory - Rack Mount Kit (JIS), 19", 3U Size D119
GRA-437-E Accessory -- Rack Mount Kit (EIA), 19", 4U Size D119
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GRA-438 Accessory -- Rack Mount Kit 19", 4U Size E78

GRA-439-) Accessory -- Rack Mount Kit (JIS), 19", 4U Size D119

GRA-439-E Accessory -- Rack Mount Kit (EIA), 19", 4U Size D119

GRA-440 Accessory -- Rack Mount Kit 19", 4U Size E78

GRA-441-) Accessory - Rack Mount Kit (JIS), 19", 4U Size D119

GRA-441-E Accessory -- Rack Mount Kit (EIA), 19", 4U Size D119

GRA-442-) Accessory -- Rack Mount Kit (JIS), 19", 4U Size D119

GRA-442-E Accessory -- Rack Mount Kit (EIA), 19", 4U Size D119

GRF-1300 RF & Spectrum Analyzer Training System B19

GRF-1300A RF & Spectrum Analyzer Training System B19

GRJ-1101 Accessory -- Module Cable (0.5m) D119

GRJ-1102 Accessory -- Module Cable (1.5m) D119

GRM-001 Accessory -- Slide bracket 2pcs / set D119

GSB-01 Multiplex Scanner Box, 8-Channel High Voltage E39

GSB-02 Multiplex Scanner Box, 6-Channel High Voltage & 2-Channel E39
Ground Bond

GSC-008 Accessory -- Soft carrying case A42

GSC-009 Accessory - Soft Carrying Case B25

GSC-010 Accessory - Soft Carrying Case A42

GSC-011 Accessory - Soft Carrying Bag A42

GSC-014 Accessory -- Soft Carrying Case for DMM Accessory E74

GSP-730 3GHz Spectrum Analyzer B19

GSP-818 1.8GHz Spectrum Analyzer B16

GSP-9300B 3GHz Spectrum Analyzer B13

GSP-9330 3.25GHz Spectrum Analyzer B5

GT

GTL-08LA Accessory - Logic Analyzer Probe, 8-Channel Logic Analyzer Probe A42
for DS2-8LA

GTL-16E Accessory -- 16-Channel Logic Analyzer Probe A42

GTL-101 Accessory - Test Lead, BNC(P/M) to Alligator Test Lead, 1100mm C36

GTL-103 Accessory -- Test Lead, Banana to Alligator, Approx. 1200mm E74

GTL-104A Accessory -- Test Lead, U-type to Alligator Test Lead, Max. Current D119
T0A, 1000mm

GTL-105A Accessory - Test Lead, Alligator to Banana Test Lead, Max. D119
Current 3A, 1000mm

GTL-108A Accessory -- 4 Wire (kelvin clip) Test Lead, Approx. 1100mm E74

GTL-110 Accessory - BNC Cable, BNC(P/M)-BNC(P/M), 1000mm Ad2

GTL-115 Accessory -- G.B. Test Lead, U type to Alligator, Approx. 1000mm  E74

GTL-116B Accessory -- G.B. Test Lead (Black only), U type to Alligator, E74
Approx. 1500mm

GTL-116R Accessory -- G.B. Test Lead (Red only), U type to Alligator, Approx. E74
1500mm

GTL-117 Accessory -- Test Lead, Banana to Probe, Approx. 1200mm E74

GTL-120 Accessory -- Test Lead, O-type to O-type Test Lead, Max. 40A, D119
1200mm

GTL-121 Accessory - Sense Lead, O-type to free Lead, 1200mm D119

GTL-122 Accessory - Test Lead, U-type to Alligator Test Lead, Max. Current D119
40A, 1200mm

GTL-123 Accessory -- Test Lead, O-type to O-type Test Lead, 1200mm D119

GTL-130 Accessory - Test leads: 2 x red, 2 x black, for 250V/800V models, D119
1200mm

GTL-131 Accessory -- Test Clip, Suitable for GDP-040D A42

GTL-132 Accessory -- LINK Cable, Approx. 250mm E42

GTL-134 Accessory -- Test leads for rear panel, 1200mm, 10A, 16 AWG D119

GTL-137 Accessory -- Output power wire(load wire_10AWG:50A, D119
600V/sense wire_16AWG:20A, 600V)

GTL-201A Accessory -- Ground Lead, Banana to Banana, European Terminal, D119
200mm

GTL-202 Accessory -- Sense Lead, Banana to Banana Lead, European D119
Terminal, 200mm

GTL-203A Accessory -- Test Lead, Banana to Alligator, European Terminal, D119
Max. Current 3A, 1000mm

GTL-204A Accessory -- Test Lead, Banana to Alligator, European Terminal, D119
Max. Current T0A, 1000mm

GTL-205A Accessory -- Temperature Probe Adaptor with Thermocouple (K- A42
type), Approx. 1000mm

GTL-207A Accessory -- Test Lead, Banana to Probe Test Lead, 800mm A42

GTL-209 Accessory -- Test Lead, Banana to Bare-wire, Approx. 1000mm E74

GTL-210 Accessory - Test Lead, Banana to Banana, Approx. 1000mm E74

GTL-212 Accessory -- Test Lead, O-Type to Bare-wire, Approx. 1000mm E74

GTL-213 Accessory -- Test Lead, O-Type to Banana, Approx. 1000mm E74

GTL-214 Accessory -- Da4 Cable, Approx. 1000mm E59

GTL-215 Accessory - G.B. Test Lead, U type to Alligator, Approx. 1000mm  E74

GTL-217 Accessory -- Test Lead, Banana to Probe, Approx. 1400mm E3

GTL-218 Accessory - Test Lead, O-type to O-type Test Lead, Max. 200A, D119
1500mm

GTL-219 Accessory -- Test Lead, O-type to O-type Test Lead, Max. 200A, D119
3000mm

GTL-220 Accessory -- Test Lead, O-type to O-type Test Lead, Max. 300A, D119
1500mm

GTL-221 Accessory - Test Lead, O-type to O-type Test Lead, Max. 300A, D119
3000mm

GTL-222 Accessory - Test Lead, O-type to O-type Test Lead, Max. 400A, D119
1500mm

GTL-223 Accessory -- Test Lead, O-type to O-type Test Lead, Max. 400A, D119
3000mm

GTL-232 Accessory -- RS-232C Cable, 9-pin, F-F Type, null modem, 2000mm D119

GTL-234 Accessory -- RS-232C Cable, 9-pin F-F type, null modem for E74
computer, Approx. 2000mm

GTL-235 Accessory -- Communication Cable, Approx. 700mm E39

GTL-236 Accessory -- RS-232C Cable, 9-pin F-M type, Approx. 2 000mm E74

GTL-238 Accessory - RS-232 Cable, 9-pin, M-F Type, 1000mm D119

GTL-240 Accessory -- USB Cable, USB 2.0, A-B Type (L Type), 1200mm D119

GTL-246 Accessory -- USB Cable, USB 2.0, A-B Type, 1200mm D119

GTL-247 Accessory -- USB Cable, USB 1.1 A-A type, Approx. 1800mm E74

GTL-248 Accessory -- GPIB Cable, Double Shielded, 2000mm D119

GTL-249 Accessory -- Frame Link Cable, 300mm D119

GTL-250 Accessory -- GPIB Cable, Double Shielded, 600mm A42

GTL-253 Accessory -- USB Cable, USB 2.0, A-mini B Type, 1400mm C40

GTL-255 Accessory -- Frame Link Cable, 300mm D119

GTL-258 Accessory -- GPIB Cable, 25 pins Micro-D Connector D119

GTL-259 Accessory -- RS-232 Cable with DB9 connector to RJ45 D119

GTL-260 Accessory -- RS-485 Cable with DB9 connector to RJ45 D119

GTL-262 Accessory -- RS-485 Slave cable D119

GTL-301 Accessory -- RF Cable, RG223 Assembly, 1000mm, N(P/M) B25

GTL-302 Accessory - RF Cable, RG223 Assembly, 300mm, N (P/M) B25

GTL-303 Accessory -- RF Cable, RG316 Assembly, 600mm, SMA(P/M) B25

GTL-304 Accessory - RF Cable, RG223 Assembly, 280mm, N(P/M) - N(J/F) B25

GTL-308 Accessory -- 4 Wire (kelvin clip) + Shield Test Lead, Approx. E74
1500mm

GTL-309 Accessory -- 4 Wire (kelvin clip) + Shield Test Lead, Approx. E74
3000mm

GTP-020A-4 Accessory -- Oscilloscope Probe, 20MHz (10:1/1:1) Switching A42
Passive Probe, BNC(P/M)

GTP-033A Accessory -- Oscilloscope Probe, 35MHz 1:1 Passive Probe A42

GTP-060A-4 Accessory -- Oscilloscope Probe, 60MHz (10:1/1:1) Switching A42
Passive Probe, BNC(P/M)

GTP-070B-4 Accessory -- Oscilloscope Probe, 70MHz (10:1/1:1) Switching A42
Passive Probe, BNC(P/M)

GTP-100B-4 Accessory -- Oscilloscope Probe, 100MHz (10:1/1:1) Switching ~ A42
Passive Probe, BNC(P/M)

GTP-150B-4 Accessory -- Oscilloscope Probe, 150MHz (10:1/1:1) Switching A42
Passive Probe, BNC(P/M)

GTP-150B-2 Accessory -- Oscilloscope Probe, 150MHz (10:1/1:1) Switching ~ A42
Passive Probe, BNC(P/M)

GTP-151R Accessory -- Oscilloscope Probe, 150MHz 10:1 Passive Probe, A42
BNC(P/M)

GTP-200B-4 Accessory - Oscilloscope Probe, 200MHz (10:1/1:1) Switching ~ A42
Passive Probe, BNC(P/M)

GTP-250B-2 Accessory -- Oscilloscope Probe, 250MHz (10:1/1:1) Switching ~ A42
Passive Probe, BNC(P/M)

GTP-251R Accessory -- Oscilloscope Probe, 250MHz 10:1 Passive Probe, A42
BNC(P/M)

GTP-300A-4 Accessory -- Oscilloscope Probe, 300MHz (10:1/1:1) Switching A42
Passive Probe, BNC(P/M)

GTP-350A-2 Accessory - Oscilloscope Probe, 350MHz (10:1/1:1) Switching ~ A42
Passive Probe, BNC(P/M)

GTP-351R Accessory -- Oscilloscope Probe, 350MHz 10:1 Passive Probe, A42
BNC(P/M)

GTP-352R Accessory -- Oscilloscope Probe, 350MHz 20:1 Passive Probe, A42
BNC(P/M)

GTP-501R Accessory -- Oscilloscope Probe, 500MHz 10:1 Passive Probe, A42
BNC(P/M)

GUG-001 Accessory -- GPIB-USB Adaptor, GPIB to USB adaptor D119

GUR-001A Accessory -- R$232-USB Cable, 300mm D119

GVT-417B 1-Channel A.C. Millivolt Meter E68

GVT-427B 2-Channel A.C. Millivolt Meter E68

S

GWs-001 Accessory -- Wrist Strap A42

=
‘

LCR-05 Accessory - Test Fixture for Axial & Radial Leaded Components ~ E77

LCR-05A Accessory -- 30MHz Test Fixture for Axial & Radial Leaded E77
Components (including STD-LOAD kit)

LCR-06B Accessory - Test Lead with Kelvin clip (4 wire type), Approx. E77
750mm

LCR-07 Accessory -- Test Lead with Alligator clip (2 wire type), Approx. E77
750mm

LCR-08 Accessory - Test Fixture (Tweezers) for SMD/Chip Components, E77
Approx. 750mm

LCR-10A Accessory -- 30MHz Test Fixture for Bottom Electrode E77
Components (including STD-LOAD kit)

LCR-12 Accessory -- Test Lead with Kelvin clip (4 wire type), Approx. E77
600mm

LCR-15 Accessory -- Test Fixture for SMD/Chip components E77

LCR-15A Accessory -- 30MHz Test Fixture for SMD/Chip components E77
(including STD-LOAD kit)

LCR-16 Accessory -- DC Bias Voltage Box (+/- 45V) E77

LCR-17 Accessory -- DC Bias Current Box (+/- 2.5A) E77

LCR-6002 10Hz ~ 2kHz Precision LCR Meter E23

LCR-6020 10Hz ~ 20kHz Precision LCR Meter E23

LCR-6100 10Hz ~ 100kHz Precision LCR Meter E23

LCR-6200 10Hz ~ 200kHz Precision LCR Meter E23
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LCR-6300
LCR-8201
LCR-8205
LCR-8210
LCR-8220
LCR-8230
LCR-914
LCR-915
LCR-916

MSO-2204E(A)
MSO-2202E(A)
MSO-2104E(A)
MSO-2102E(A)
MSO-2074E(A)
MSO-2072E(A)
MDO-2204E(G/X)

MDO-2202E(G/X)
MDO-2104E(G/X)
MDO-2102E(G/X)
MDO-2074E(G/X)
MDO-2072E(G/X)
MFG-2110
MFG-2120
MFG-2120MA
MFG-2130M
MFG-2160MF
MFG-2160MR
MFG-2220HM
MFG-2230M
MFG-2260M
MFG-2260MFA

MFG-2260MRA

MFG-2220HM

PCS-001 Accessory -- Basic Accessory Kit E74

PCS-10001 High Precision Current Shunt Meter E69

PEL-001 Accessory -- GPIB Card D119
PEL-002 Accessory -- Rack Mount Kit, PEL-2000 Series D119
PEL-003 Accessory - Panel Cover D119
PEL-004 Accessory -- GPIB Card D119
PEL-005 Accessory -- Connect Cu Plate D119
PEL-006 Accessory -- Connect Cu Plate D119
PEL-007 Accessory -- Connect Cu Plate D119
PEL-008 Accessory -- Connect Cu Plate D119
PEL-009 Accessory -- Connect Cu Plate D119
PEL-010 Accessory - Dust filter D119
PEL-011 Accessory - Load Input Terminal Cover D119
PEL-012 Accessory - Terminal Fittings Kits D119
PEL-013 Accessory -- Flexible Terminal Cover D119
PEL-014 Accessory -- |1/)2 Protection Plug D119
PEL-016 Accessory -- LAN Card D119
PEL-018 Accessory -- LAN Card D119
PEL-022 Accessory -- GPIB Card D119
PEL-023 Accessory -- RS-232 Card D119
PEL-024 Accessory -- LAN Card D119
PEL-025 Accessory -- USB Card D119
PEL-026 Accessory -- Hook Ring D119
PEL-027 Accessory -- Rack Mount Kit D119
PEL-028 Accessory -- HANDLES, U-shaped handle(fixed to the bracket) D103
PEL-029 Accessory -- HANDLES, Rack Accessories D116
PEL-030 Accessory -- GPIB+RS-232 Card D111
PEL-503-80-50 80V/50A/250W DC Electronic Load D111
PEL-504-80-70 80V/70A/350W DC Electronic Load D111
PEL-504-500-15 500V/15A/350W DC Electronic Load D111
PEL-507-80-140 80V/140A/700W DC Electronic Load D111
PEL-507-500-30 500V/30A/700W DC Electronic Load D111

10Hz ~ 300kHz Precision LCR Meter

10Hz ~ TMHz High Frequency LCR Meter

10Hz ~ 5MHz High Frequency LCR Meter

10Hz ~ 10MHz High Frequency LCR Meter

10Hz ~ 20MHz High Frequency LCR Meter

10Hz ~ 30MHz High Frequency LCR Meter
100Hz/120Hz/1kHz Handheld LCR Meter
100Hz/120Hz/1kHz/10kHz Handheld LCR Meter
100Hz/120Hz/1kHz/10kHz/100kHz Handheld LCR Meter

200MHz, 4+16Channel, Mixed-signal Oscilloscop

200MHz, 2+16Channel, Mixed-signal Oscilloscop

100MHz, 4+16Channel, Mixed-signal Oscilloscop

100MHz, 2+16Channel, Mixed-signal Oscilloscop

70MHz, 4+16Channel, Mixed-signal Oscilloscop

70MHz, 2+16Channel, Mixed-signal Oscilloscop
200MHz,4Channel, Digital Storage Oscilloscope,Spectrum
analyzer,dual channel 25MHz AWG

200MHz,2Channel,Digital Storage Oscilloscope,Spectrum
analyzer,dual channel 25MHz AWG

100MHz,4Channel,Digital Storage Oscilloscope,Spectrum
analyzer,dual channel 25MHz AWG

100MHz,2Channel,Digital Storage Oscilloscope,Spectrum
analyzer,dual channel 25MHz AWG

70MHz,4Channel,Digital Storage Oscilloscope,Spectrum
analyzer,dual channel 25MHz AWG

70MHz,2Channel,Digital Storage Oscilloscope,Spectrum
analyzer,dual channel 25MHz AWG

10MHz Single Channel Arbitrary Function Generator with Pulse
Generator

20MHz Single Channel Arbitrary Function Generator with Pulse
Generator

20MHz Single Channel Arbitrary Function Generator with Pulse
Generator,Modulation,Power Amplifier,

30MHz Single Channel Arbitrary Function Generator with Pulse
Generatorr,Modulation

60MHz Single Channel Arbitrary Function Generator with Pulse
Generator,Modulation,160MHz RF Aignal Generator

60MHz Single Channel Arbitrary Function Generator with Pulse
Generator,Modulation,320MHz RF Signal Generator

200MHz Dual Channel Arbitrary Function Generator with Pulse
Generator,Modulation

30MHz Dual Channel Arbitrary Function Generator with Pulse
Generator,Modulation

60MHz Dual Channel Arbitrary Function Generator with Pulse
Generator,Modulation

60MHz Dual Channel Arbitrary Function Generator with Pulse
Generator,Modulation,160MHz RF Signal Generator, Power
60MHz Dual Channel Arbitrary Function Generator with Pulse
Generator, Modulation, 320MHz RF Signal Generator, Power
Amplifier

200MHz Dual Channel Arbitrary Function Generator with Pulse
Generator, Modulation

E23
E19
E19
E19
E19
E19
E25
E25
E25

Al5
Al5
A15
A15
A15
A15

Cl6

Cl6

PEL-2002A
PEL-2004A
PEL-2020A

PEL-2030A

PEL-2040A

PEL-2041A

PEL-3021
PEL-3041
PEL-3111
PEL-3211
PEL-3212
PEL-3322
PEL-3323
PEL-3424
PEL-3533
PEL-3535
PEL-3744
PEL-3955
PEL-3021H
PEL-3041H
PEL-3111H
PEL-3211H
PEL-3212H
PEL-3322H
PEL-3323H
PEL-3424H
PEL-3533H
PEL-3535H
PEL-3744H
PEL-3955H
PEL-3031E

PEL-3032E

PEL-5006C-150-600

PEL-5008C-150-800

PEL-5010C-150-1000
PEL-5012C-150-1200
PEL-5015C-150-1500
PEL-5018C-150-1800
PEL-5020C-150-2000
PEL-5024C-150-2000
PEL-5006C-600-420

PEL-5008C-600-560

PEL-5010C-600-700

PEL-5012C-600-840

PEL-5015C-600-1050
PEL-5018C-600-1260
PEL-5020C-600-1400
PEL-5024C-600-1680
PEL-5006C-1200-240
PEL-5008C-1200-320
PEL-5010C-1200-400
PEL-5012C-1200-480
PEL-5015C-1200-600
PEL-5018C-1200-720
PEL-5020C-1200-800
PEL-5024C-1200-960

COMPANY PROFILE -

PFR-100M
PFR-100L

‘
-

PPE-3323
PPH-1503
PPH-1503D
PPH-1506D
PPH-1510D
PPS-3635
PPT-1830
PPT-3615
PPX-1005

2-Slot Programmable D.C. Electronic Load Mainframe

4-Slot Programmable D.C. Electronic Load Mainframe

200W, Dual Channel D.C. Electronic Load Module, (1~80V, 20A,
100W) x 2

200W, Dual Channel D.C. Electronic Load Module, (1~80V, 5A,
30W) & (1~80V, 40A, 250W)

350W, Single Channel D.C. Electronic Load Module, (1~80V, 70A,

350W)
350W, Single Channel D.C. Electronic Load Module, (2.5~500V,
10A, 350W)

175W Programmable D.C. Electronic Load

350W Programmable D.C. Electronic Load

1050W Programmable D.C. Electronic Load
2100W Booster Unit for PEL-3111 only

2100W Programmable D.C. Electronic Load
3150W Programmable D.C. Electronic Load
3150W Programmable D.C. Electronic Load
4200W Programmable D.C. Electronic Load
5250W Programmable D.C. Electronic Load
5250W Programmable D.C. Electronic Load

7350W Programmable D.C. Electronic Load
9450W Programmable D.C. Electronic Load

175W Programmable D.C. Electronic Load

350W Programmable D.C. Electronic Load

1050W Programmable D.C. Electronic Load
2100W Booster Unit for PEL-3111 only

2100W Programmable D.C. Electronic Load
3150W Programmable D.C. Electronic Load
3150W Programmable D.C. Electronic Load
4200W Programmable D.C. Electronic Load
5250W Programmable D.C. Electronic Load
5250W Programmable D.C. Electronic Load

7350W Programmable D.C. Electronic Load
9450W Programmable D.C. Electronic Load
150V/60A/300W Programmable Single-channel D.C. Electronic
Load

500V/15A/300W Programmable Single-channel D.C. Electronic
Load

150V/600A/6kW High Power DC Electronic Load
150V/800A/8kW High Power DC Electronic Load
150V/1000A/10kW High Power DC Electronic Load
150V/1200A/12kW High Power DC Electronic Load
150V/1500A/15kW High Power DC Electronic Load
150V/1800A/18kW High Power DC Electronic Load
150V/2000A/20kW High Power DC Electronic Load
150V/2000A/24kW High Power DC Electronic Load
600V /420A/6kW High Power DC Electronic Load
600V/560A/8kW High Power DC Electronic Load
600V/700A/10kW High Power DC Electronic Load
600V/840A/12kW High Power DC Electronic Load
600V/1050A/15kW High Power DC Electronic Load
600V/1260A/18kW High Power DC Electronic Load
600V/1400A/20kW High Power DC Electronic Load
600V/1680A/24kW High Power DC Electronic Load
1200V/240A/6kW High Power DC Electronic Load
1200V/320A/8kW High Power DC Electronic Load
1200V/400A/10kW High Power DC Electronic Load
1200V/480A/12kW High Power DC Electronic Load
1200V/600A/15kW High Power DC Electronic Load
1200V/720A/18kW High Power DC Electronic Load
1200V/800A/20kW High Power DC Electronic Load
1200V/960A/24kW High Power DC Electronic Load

Fanless Multi-range D.C. Power Supply
Fanless Multi-range D.C. Power Supply

Accessory -- GPIB/USB Interface Card

Accessory -- LAN/USB Interface Card

Accessory -- External Analog Control Interface Card
Accessory -- Parallel Connection Signal Cable(2~3 units)
Series Connection Signal Cable
(0~20V/0~18A/360W) Low Noise DC Power Supply
(0~20V/0~36A/720W) Low Noise DC Power Supply
(0~36V/0~10A/360W) Low Noise DC Power Supply
(0~36V//0~20A/720W) Low Noise DC Power Supply
(0~60V/0~6A/360W) Low Noise DC Power Supply
(0~60V/0~12A/720W) Low Noise DC Power Supply

207W, 3-Channel, Programmable Linear D.C. Power Supply
45W Programmable High Precision Linear D.C. Power Supply
45W/18W Programmable High Precision Linear D.C. Power
45W/36W Programmable High Precision Linear D.C. Power
45W/36W Programmable High Precision Linear D.C. Power
126W Programmable Linear D.C. Power Supply

138W, 3-Channel, Programmable Linear D.C. Power Supply
126W, 3-Channel, Programmable Linear D.C. Power Supply
10V/5A/50W Programmable High-precision DC Power Supply

D99
D99
D99

D99

D99

D99

D87
D87
D87
D87
D87
D87
D87
D87
D87
D87
D87
D87
D87
D87
D87
D87
D87
D87
D87
D87
D87
D87
D87
D87
D93

D14
D14
D14
D14
D14
D13
D13
D13
D13
D13
D13

D50
D41

D41
D41
D45
D51
D51
D35
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PPX-2002 20V/2A/40W Programmable High-precision DC Power Supply D35
PPX-2005 20V/5A/100W Programmable High-precision DC Power Supply ~ D35
PPX-3601 36V/1A/36W Programmable High-precision DC Power Supply D35
PPX-3603 36V/3A/108W Programmable High-precision DC Power Supply D35
PPX-10H01 100V/1A/100W Programmable High-precision DC Power Supply ~ D35
PPX-G Accessory -- GPIB Interface(factory installed) D35
S —
PSB-001 Accessory -- GPIB Card D29
PSB-003 Accessory - Parallel connection kit (for horizontal installation), Kit D29
includes: (PSB-007 Joint Kit,Horizontal bus bar x 2, PSB-005 x1)
PSB-004 Accessory -- Parallel connection kit (for vertical installation) Kit D29
includes: (PSB-007 Joint Kit,Verical bus bar x 2,PSB-005x1)
PSB-005 Accessory - Parallel Connection Signal Cable D29
PSB-006 Accessory -- Serial Connection Signal Cable D29
PSB-007 Accessory - Joint Kit: Includes 4 joining plates, [M3x6]screws x 4 ; D29
[M3x8]screw x 2
PSB-008 Accessory -- R$232C Cable (PSB-2000 Only) D29
PSB-101 Accessory - Cable for 2 units D32
PSB-102 Accessory -- Cable for 3 units D32
PSB-103 Accessory - Cable for 4 units D32
PSB-104 Accessory -- Cable for 2 units D32
PSB-105 Accessory -- GPIB card D32
PSB-106 Accessory -- Basic accessory kit D32
PSB-1400L 40V/40A/400W Programmable Multi-Range D.C. Power Supply D31
PSB-1400M 160V/10A/400W Programmable Multi-Range D.C. Power Supply D31
PSB-1800L 40V/80A/800W Programmable Multi-Range D.C. Power Supply D31
PSB-1800M 160V/20A/800W Programmable Multi-Range D.C. Power Supply D31
PSB-2400H 400W Multi-Range Programmable Switching D.C. Power Supply D27
PSB-2400L 400W Multi-Range Programmable Switching D.C. Power Supply D27
PSB-2400L2 SOOWI Multi-Range, 2-Channel, Programmable Switching D.C. Power D27
Su
PSB-2800H Sog&YMulﬁ»Range Programmable Switching D.C. Power Supply D27
PSB-2800L 800W Multi-Range Programmable Switching D.C. Power Supply D27
PSB-2800LS 800W Slave (Booster) Unit For Current Extension Only D27
PSH-2018A 360W Programmable Switching D.C. Power Supply D33
PSH-3610A 360W Programmable Switching D.C. Power Supply D33
PSH-3620A 720W Programmable Switching D.C. Power Supply D33
PSH-3630A 1080W Programmable Switching D.C. Power Supply D33
PSM-2010 200W Programmable Dual-Range Linear D.C. Power Supply D44
PSM-3004 120W Programmable Dual-Range Linear D.C. Power Supply D44
PSM-6003 200W Programmable Dual-Range Linear D.C. Power Supply D44
PSP-2010 200W Programmable Switching D.C. Power Supply D34
PSP-405 200W Programmable Switching D.C. Power Supply D34
PSP-603 200W Programmable Switching D.C. Power Supply D34
PSS-2005 100W Programmable Linear D.C. Power Supply D45
PSS-3203 96W Programmable Linear D.C. Power Supply D45
PST-3201 96W, 3-Channel, Programmable Linear D.C. Power Supply D52
PST-3202 158W, 3-Channel, Programmable Linear D.C. Power Supply D52
PSU12.5-120 1500W Programmable Switching DC Power Supply D21
PSU20-76 1520W Programmable Switching DC Power Supply D21
PSU40-38 1520W Programmable Switching DC Power Supply D21
PSU60-25 1500W Programmable Switching DC Power Supply D21
PSU6-200 1200W Programmable Switching DC Power Supply D21
PSU-001 Accessory -- Front panel filter kit (factory Installed) D23
PSU-01A Accessory - Joins a vertical stack of 2 PSU units together. 2U-sized D23
handles x2, joining plates x2
PSU-01B Accessory - Bus Bar for 2 units in parallel operation D23
PSU-01C Accessory - Cable for 2 units in parallel operation D23
PSU-02A Accessory - Joins a vertical stack of 3 PSU units together. 3U-sized D23
handles x2, joining plates x2
PSU-02B Accessory - Bus Bar for 3 units in parallel operation D23
PSU-02C Accessory -- Cable for 3 units in parallel operation D23
PSU-03A Accessory - Joins a vertical stack of 4 PSU units together. 4U-sized D23
handles x2, joining plates x2
PSU-03B Accessory -- Bus Bar for 4 units in parallel operation D23
PSU-03C Accessory -- Cable for 4 units in parallel operation D23
PSU-232 Accessory -- RS232 Cable with DB9 connector kit D23
PSU-485 Accessory -- RS485 Cable with DB connector kit D23
PSU-GPIB Accessory -- PSU GPIB Interface Card (Factory Installed) D23
PSU-ISO-1 Accessory - Isolated Current Remote Control Card (Factory D23
Installed)
PSU-ISO-V Accessory -- Isolated Voltage Remote Control Card (Factory D23
Installed)
PSW160-14.4 720W Multi-Range Programmable Switching D.C. Power Supply D17
PSW160-21.6 1080W Multi-Range Programmable Switching D.C. Power Supply D17
PSW160-7.2 360W Multi-Range Programmable Switching D.C. Power Supply D17
PSW250-13.5 1080W Multi-Range Programmable Switching D.C. Power Supply D17
PSW250-4.5 360W Multi-Range Programmable Switching D.C. Power Supply D17
PSW250-9 720W Multi-Range Programmable Switching D.C. Power Supply D17
PSW30-108 1080W Multi-Range Programmable Switching D.C. Power Supply D17
PSW30-36 360W Multi-Range Programmable Switching D.C. Power Supply D17
PSW30-72 720W Multi-Range Programmable Switching D.C. Power Supply D17
PSW800-1.44 360W Multi-Range Programmable Switching D.C. Power Supply D17
PSW800-2.88 720W Multi-Range Programmable Switching D.C. Power Supply D17
PSW800-4.32 1080W Multi-Range Programmable Switching D.C. Power Supply D17

Good Will Instrument Co., Ltd. | Simply Reliable

PSW80-13.5 360W Multi-Range Programmable Switching D.C. Power Supply D17
PSW80-27 720W Multi-Range Programmable Switching D.C. Power Supply D17
PSW80-40.5 1080W Multi-Range Programmable Switching D.C. Power Supply D17
PSW-001 Accessory -- Accessory Kits D18
PSW-002 Accessory -- Simple IDC Tool D18
PSW-003 Accessory -- Contact Removal Tool D18
PSW-004 Accessory -- Basic Accessory Kit for 30V/80V/160V models D18
PSW-005 Accessory -- Series Operation Cable for 2 units(for 30V/80V/160V) D19
PSW-006 Accessory -- Parallel Operation Cable for 2 units D19
PSW-007 Accessory -- Parallel Operation Cable for 3 units D19
PSW-008 Accessory - Basic Accessory Kit for 250V/800V models D19
PSW-009 Accessory -- Output terminal cover for 30V/80V/160V models D19
PSW-010 Accessory - Large filter (Type 11/111) D19
PSW-011 Accessory -- Output terminal cover for 250V/800V models D19
PSW-012 Accessory - High voltage output terminal for 250V/800V model D19

T
PT-100 Accessory -- Temperature Probe, Approx. 1500mm E74

L

RLB-001 Accessory - Return Loss Bride, 10MHz - 1GHz, Source/Load: B25
N(J/F), Coupling: N(P/M)

“

SFG-1003 3MHz DDS Function Generator a3
SFG-1013 3MHz Dual Display DDS Function Generator C31

SPD-3606 375W, 3-Channel, Programmable Switching D.C. Power Supply D61
SPS-1230 360W Switching D.C. Power Supply D46
SPS-1820 360W Switching D.C. Power Supply D46
SPS-2415 360W Switching D.C. Power Supply D46
SPS-3610 360W Switching D.C. Power Supply D46
SPS-606 360W Switching D.C. Power Supply D46

USG-LF44 35MHz ~ 4400MHz, USB RF Signal Generator C34
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OSCILLOSCOPES

The frequency bandwidth ranges from 50MHz to the high-class 650MHz. In addition, up to 5GSa/s realtime sampling rate and 200M
points memory depth can pick up and hold the complete signal in order to preserve the accuracy. PC interfaces such as USB, LAN,
GPIB, RS-232C, and Printer Port are integrated to the panel to satisfy data transmit/save needs.

The GDS-3000A Series is the flagship product of GW Instek's digital storage oscilloscope. Its highest frequency bandwidth has been
elevated to 650MHz, and the 350MHz model is also available. The memory depth of each channel is up to 200Mpts. The sampling
rate is 5GSa/s interleaved. The display is 10.2" TFT LCD and the RGB display output is 8bits each, allowing users to clearly analyze
the strength distribution of the measured signal.

The MSO-2000E Series is a mixed-signal oscilloscope, which offers dual analog channels+16 digital channels or 4 analog channels+
16 digital channels. MSO-2000E has a built-in 16-channel logic analyzer and MSO-2000EA has a built-in 16-channel logic analyzer
and a dual channel 25MHz arbitrary function generator. The MDO-2000A series is multi-functional mixed domain oscilloscope. While
entering the spectrum mode, MDO-2000A Series will display a full screen of frequency domain. Users can input Center frequency,
Span, Start frequency, and Stop frequency based upon test requirements so as to rapidly and intuitively observe required frequency
range that allows users to experience the user interface of a real spectrum analyzer. MSO-2000EA, MDO-2000AG and MDO-2000E
also provide frequency response analysis function, it allows users to obtain DUT's FRA characteristic curve plot (Bode plot).

PRODUCTS
« Digital Storage Oscilloscope

 Mixed-signal Oscilloscope

¢ Mixed-domain Oscilloscope

¢ Handheld Digital Storage Oscilloscope
¢ Oscilloscope Education and Training Kit

Good Will Instrument Co., Ltd. | Simply Reliable



OSCILLOSCOPES

I OsCILLOSCOPE OVERVIEW

Oscilloscopes are considered the most widely used instruments
in the Electrical T&M field. With an Oscilloscope, it is possible to
understand how an electrical signal changes over a time period
graphically. In every electric application, from electronics
laboratories, electronics R&D, product development,
manufacturing QA, to After-Sales Service, there is a need for

waveform representation by an Oscilloscope.

With the rapid advancement of technology, the oscilloscope
market has also been shifting from conventional analog
oscilloscopes, which displays the electronic waveforms through
a CRT, towards Digital Storage Oscilloscopes (DSO). The major
function of a DSO not only converts signals from analog to
digital, but also stores testing data, allowing remote control and
transmitting data through various interfaces. In spite of the
strengths of DSOs, analog oscilloscopes still play an important

role of providing real-time signal and waveform display.

There has been a growing need for detecting digital signals which
are usually presented by 2 discrete voltage levels, a distinction
from analog signals presented by continuous voltages. A logic
analyzer is better suited for such digital signal measurements
compared with an oscilloscope. A logic analyzer also has the
benefit of multiple channel input measurements, which is usually

limited to 2 or 4 channels in oscilloscopes.

To satisfy various needs of waveform observation in time domain,
GW Instek provides an entire series of oscilloscope solutions,

consisting of three groups: Digital Storage Oscilloscopes, Analog

Oscilloscopes and Real Time/Digital Storage Oscilloscopes.

GDS-3000A Series Digital v v A5-10

GDS-3000 Series Digital N4 A11-12
GDS-2000A Series Digital v v v A13-14
MSO-2000E Series Digital N4 N4 v A15-20
MDO-2000A Series Digital v v A21-26
MDO-2000E Series Digital N4 N4 N4 A27-30
GDS-2000E Series Digital v v v A31-32
GDS-300/200 Series Digital v v Y A33-34
GDS-1000B Series Digital v v v A35.40

GDS-3000A/GDS-3000/GDS-2000A/GDS-2000E/MSO-2000E/GDS-1000B Series A41

Simply Reliable | Good Will Instrument Co., Ltd.

OSCILLOSCOPES -



osciLLoscores |l

— DIGITAL STORAGE OSCIIIOSCOPES

I vPO TECHNOLOGY

When using a DSO to measure serial transmission signals, address/data/
control buses on digital circuits, noise on signal components, composite
video signals or modulated signals, the biggest challenge is that these
signals have random, rapidly changing, incidental components or have
components with non-periodic characteristics. Therefore it is necessary
for a DSO to reduce the acquisition processing time (Dead time) to have

the opportunity to capture these signal characteristics.

DSOs equipped with VPO (Visual Persistence Oscilloscope)technology
use a high-density IC for hardware acceleration to transfer all the acquired
data into the displayed waveform image. Figure A shows the compression
and quantification of waveform data. GDS-3000 has a waveform

display region of 750 frames in width, while the record length is 25k dots
long. The hardware circuit cuts the waveform data into a number of data
frames. The data in each data frame is passed through a count array and
then written into a three-dimensional memory array. When all the frames
have been quantized, a virtual 3D structure is created, shown in Figure B.
The value in the memory array designates the appearance frequency of

signal points constructing a waveform.

In Figure A, a count array consists of 256 computing units. Each unit is
made of several comparators and counters. When 8-bit data passes
through Acquire Memory, and then reaches counter array, comparators
select corresponding counter that follows an increment in its value then.
After some amount of data is processed, part of input waveform is

statistically calculated by counter array.

dot no. /

dot no.1
25000
Frame
1 2 3 b 743 750
Count Array
255
Acquire Chl } Three-di i
Memory } Memory Array
o

Figure A. The compression and quantization of waveform data

B MEMORY DEPTH

This process holds only for hundreds of micro seconds even if the
calculation implemented by hardware architecture repeats for 750 times.
The GDS-3000 Series uses such parallel processing structures to shorten
the dead time. Take 4-channel GDS-3000 as an example. It has 1024

counter arrays to simultaneously process input waveform data.

In general it takes approximately 16ms for the LCD panel to read data
sequentially from the 3D memory array, display the data on the screen,
and to update the counter array. Obviously, if the count array doesn't do
any processing and only writes (overwrites) the existing information, the
3D memory array will have changed several times during an LCD update
and results in users not seeing these changes. Therefore a mechanism
called an Aging timer, as shown in the figure, has been added to the VPO
circuit to simulate the persisting and aging property of traditional CRTs.
The Aging timer will operate with value in 3D memory array when count
array is writing and result in only partial value of the value in the 3D
memory array been changed. For example, if the count array is not 0 in
value, the 3D memory array will gradually increase in value. On the
contrary, if the count array is 0 in value, the 3D memory array will gradually
decrease in value until it reaches to 0. In this way the latest waveform data
can be updated while the previous waveform can be retained for some
time, from 100ms up to several seconds. As a result, we can say that the
3D structure of the memory array is dynamic. Users can change this
feature by adjusting the Persist time. The time for the circuit to process
this data is too short to be detected by the eyes and the overall effect is that

the entire screen is aging all together at the same time.

Intensity

Amplitude

Figure B. Structure of 3D waveform data array

Three major factors, including bandwidth, sample rate and memory depth, contribute the selection of a digital oscilloscope. The number of samples an
oscilloscope can store is defined as memory depth. Memory depth can be calculated by Record duration divided by Sample period as shown in the
formula below. As indicated, memory depth has a positive relationship with the sampling rate. In other words, waveforms can be recorded over a long

period of time when stored in a larger memory depth.

Total Waveform Points Sampled = Record Duration /Sample Period=Record Duration X Sampling Rate
If Total Waveform Points Sampled > DSO Memory Depth, all excessive points sampled need to be abandoned and the effective sampling rate is forced to slow down
Memory Depth= Record Duration X Effective Sampling Rate
Effective Sampling Rate = Memory Depth/ Record Duration
When Record Duration is long, Longer DSO Memory Depth means Faster Effective Sampling Rate

Good Will Instrument Co., Ltd. | Simply Reliable
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~ DIGITAL STORAGE OSCILIOSCOPES

For relatively slow and repetitive signals, memory depth should be the primary consideration rather than sampling rate. The biggest shortcoming of short
memory depth is Aliasing due to the lack of sample rate. Oscilloscope's sample rate should be 2x higher than DUT's frequency in order to restore the
original waveforms. The following example is done by providing 1KHz/1V sine wave to TEK 1052B-EDU (2.5k memory depth) and GDS-1102B (10M/ch
memory depth )via a GW Instek AFG-3021 function generator.

For TEK1052B-EDU under 250ms/div, its 1TkSa/s sample rate cannot
satisfy the Nygeist theory: Sample rate should be at least 2x higher
than input frequency. As a result, TEK1052B-EDU produced Aliasing.

For GDS-1102B under 200ms/div, its 5MSa/s can satisfy the
requirement of sample rate which is 2x higher than input frequency.
As a result, GDS-1102B revealed genuine waveforms without Aliasing.

Aliasing due to the insufficient

sample rate

After pressing pause and zooming
in, signal is obviously distorted

Waveforms entered roll mode
under 200ms/div

DIGITAL STORAGE OSCILLOSCOPE SELECTION GUIDE

After pressing pause and zooming in,
signal is restore without distortion

300/200/100 200/100/70/50MHz
Bandwidth 650/350MHz 500MHz /200/100/ 200/100/70MHz ~ 300/200/100MHz  200/100/70MHz  200/100/70MHz  (50MHz only provide
70 MHz 4 CH model)
Display 10.2" TFTLCD WVGA  8"TFT LCD SVGA 8"TFT LCD SVGA  8"TFT LCD WVGA  8"TFT LCD WVGA  &"TFT LCD WVGA  8"TFT LCD WVGA  7"TFT LCD WVGA
VPO Yes Yes Yes Yes Yes Yes Yes Yes
Memory Depth 200M/ch 25k/ch M 10M/ch 20M/ch 10M/ch 10M/ch 10M/ch
Real Time
Sampling Rate 5GSa/s 4GSa/s 2GSa/s 1GSa/s 2GSa/s 1GSa/s 1GSa/s 1GSa/s
Channel 2or4 2o0r4 2or4 2or4 2 2o0r4 2or4 2o0r4 %
Input T™MQ ™Q ™Q T™Q T™Q T™Q
ImP edance 1M/50 Q 1M/75/50 Q (50Qadapter is (50Qadapter is (50Qadapter is (50Qadapter is (50Qadapter is (50Qadapter is
P option) option ) option ) option)) option ) option )
8 bits 8 bits
L i 2mV~ i
Vertical Resolution 1?;;)]1'3\/9/(;”/ ?2; :AVéd)lv 8 bits 8 bits 8 bits 8 bits 8 bits 8 bits
TmV-1v/div 2mV-1v/div 1mV~10V/div TmV~10V/div 1mV~10V/div TmV~10V/div TmV~10V/div 1mV~10V/div
(@509) (@75/50Q)
Time Base Range 1ns~1000s/div Tns~100s/div 1ns~100s/div 1ns~100s/div Tns~100s/div 1ns~100s/div 1ns~100s/div 5ns~100s/div
Auto Measurement 38 28 36 38 38 38 38 36
1M FFT Yes Yes Yes Yes Yes Yes
Split Screen Yes
Auto Range Yes
Power Analysis Optional Yes
Yes Obtional Yes Yes Yes Yes Yes
Serial Bus Decode (C,SPI,UART, i S‘;’P'I"SZRT (1C,SPI,UART (CSPLUART  (I*C,UART,CAN,  (I2C,SPI,UART (17C,SPI,UART
CAN,LIN) (rcsel, ) ,CAN,LIN) ,CAN,LIN) LIN) ,CAN,LIN) ,CAN,LIN)
Waveform Search Yes Yes Yes Yes
Segmented Memory Yes Yes Yes Yes
. Optional Optional Standard
Logic Analyzer 16CH 80r16 CH 16CH
Arbitrary Waveforn Standard provide Optional EA series provide ~ Standard provide  Standard provide
Cenerato dual Channel 5 or 25MHz dual channel dual channel dual channel
nerator 25MHz 25MHz 25MHz 25MHz
UKD iosiylavitasy USB host/device; CSBliost/deyicey USB host/device; ~ USB host/device; USB host/device; USB host/device; USB host/device;
LAN;SVGA output; LAN;SVGA output; LAN;SVGA output; LAN;Go/NoGo
. LAN;Go/NoGo LAN;Go/NoGo LAN;Go/NoGo LAN;Go/NoGo
Interface RS232C;Go/NoGo  RS232;Go/NoCo (optional) ; BNC BNC BNC BNC BNC
BNC; GPIB BNC GPIB Go/NoGo BNC *LAN only 4th ch
(optional) (optional) GPIB (optional) model
Page A5-10 A11-12 A13-14 A15-20 A21-26 A27-30 A31-32 A35-40

*200/100/70MHz:2CH

100/70/50MHz:4CH

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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\V.Z 74

Visual Persistence Oscilloscope

GDS-3000A Series
(650/350 MHz) @

CE USB PC Labview
Full Speed | Software | Driver

PictBridge
RS-232 | GPIB | Ethernet Compatible

FEATURES =

* 650/350MHz Bandwidth, 2 or 4 Input Channels

* 5GSa/s Real-time Sampling Rate(half channels);
2.5GSa/s Real-time Sampling Rate(all channels)

* Per Channel 200Mpts Memory Depth

* 200,000 wfm/s of Waveform Update Rate

*70.2 inch 800 x 480 TFT LCD Display

* 490,000 Segments of Segmented Memory
and the Waveform Search Function to
Optimize the Efficiency of Record Length

* Zoom Window and Play/Pause Rapidly
Navigate the Waveforms

* 38 sets of Automatic Measurement Offer
Various Measurement Selections

* High resolution acquisition mode

* |°C/SPI/UART/CAN/LIN Serial Bus Trigger
and Decoding Functions

* Dual Channel Spectrum Analyzer
(DC~2.5GHz) with spectrogram

* Dual Channel 25MHz Arbitrary Waveform
Generator

* Optional 13 Sets of Power Analysis
Measurements

* Optional 16 Digital Channels with a Logic
Analyzer(MSO)

* Flexible Remote Control Connectivity
(Standard: USB/LAN/RS-232; Option: GPIB)

Good Will Instrument Co., Ltd. ‘ Simply Reliable

GDS-3000A digital storage oscilloscopes have 650MHz and 350MHz models with two-channel, four-channel and 16-channel
logic analyzer options. The series features the memory length of each channel up to 200Mpts; the sampling rate of 5GSa/s
half channels and 2.5GSa/s on all channels. Its display is 10.2” TFT LCD and it provides the color display mode.

Accurate Signal Acquisition and Analysis

GDS-3000A strengthens many functions and specifications required for oscilloscope measurements including the memory
depth of up to 200Mpts per channel. The advantage of long memory is that it allows users to maintain high sampling rate
even at low speed time settings; the waveform update rate is up to 200,000wfm/s; and the segmented memory can capture
and analyze up to 490,000 segments. For measurement, GDS-3000A incorporates the Fine scale function to allow users to
fine-tune the vertical scale according to the requirements so as to achieve full scale measurement to improve its
measurement accuracy. With a 10.2" large screen display and the acquisition method with the high resolution mode allow
low-noise signals under high-bandwidth measurements.

In addition, the series is equipped with TM ohm and 50 ohm input impedance selections, which can be set according to
different DUT measurement requirements to achieve the effect of impedance matching. The search function can quickly find
the signals that meet the conditions according to the needs of the test. The cursor mark function allows users to clearly
observe the voltage (or current), time and delta data of each point measured by the cursor. Via the indicator function, the
measured range is to be shown at the specific section of the waveform.

Dual Domain Measurement

For frequency domain measurement, it is equipped with a dual channel spectrum analyzer, which allows users to measure
and analyze the frequency domain signals of two channels at the same time. It is also equipped with Spectrogram function,
which allows users to easily observe complex frequency domain fluctuations that are proportionally decomposed into simple
superimposed waves so as to understand the signal strength distribution. The soft keys allow users to have more intuitive
settings for operation, which can improve the measurement efficiency.

13 Sets of Switching Mode Power Supply Measurements

GDS-3000A provides a rich measurement items for switch mode power supply testing. The provided power supply test items
include AC input analysis items: Power Quality, Harmonics, Inrush Current; DC output analysis required test items: Ripple/
Noise, Transient Response Analysis, Turn On/OFF, Efficiency; Control Loop response(Bode) and PSRR(Power Supply
Rejection Ratio); Complete switching component analysis items: Modulation, Switching loss, SOA(Safe Operation Area) and
Magnetics analysis: B-H curve. On one side of GDS-3000A, a power supply for 50MHz (GCP-530) and T00MHz(GCP-1030)
current probes is provided. This feature can save users the cost of purchasing the power supply for current probes and relief
the burden of carrying the power supply when going out. GDS-3000A is standardly equipped with a dual-channel 25MHz
arbitrary waveform generator and the frequency response analysis function. The FRA has the load function, which can load
multiple FRA measurement results for comparison. User define shortcut key provides user-definable shortcut keys. The use
of the shortcut key can improve measurement efficiency. GDS-3000A provides a rich communication interfaces. In addition to
the commonly used USB Host, USB Device port, and LAN port, it also includes a highly stable RS232 interface and an
optional GPIB interface.

SPECIFICATIONS

GDS-3352A GDS-3354A GDS-3652A GDS-3654A

VERTICAL
Channels 2Ch+EXT \ 4Ch+EXT 2Ch+EXT \ 4Ch+EXT
Bandwidth DC~350MHz(-3dB) @50Q/TMQ input DC~650MHz(-3dB) @502 input impedance;

impedance DC~500MHz(-3dB) @ 1MQ input impedance
Calculated Rise Time Tns 535ps
Bandwidth Limit 20M/100M/200MHZ" 20M/100M/200M/300MHZ"
Vertical Resolution 8 bits(Max.12bits with Hi Res) *1. The tolerance of bandwidth limit is+10%.

Vertical Resolution(1MQ)| TmV™ ~ 10V/div

. . -2 *#2. The bandwidth is limited to 20MHz at 1mV/div and 2mV/div.
Vertical Resolution(5002) TmV™ ~1Vv/div

Input Coupling AC, DC, GND

Input Impedance TMQ// 22pF approx.

DC Gain Accuracy TmV : 5% full scale ; 22mV : £3% full scale
Polarity Normal , Invert

Maximum Input Voltage(IMQ) | 300Vrms, CAT |1

Maximum Input Voltage(50Q2) | 5 Vrms

Offset Position Range For TMQ input impedance:1mV/div~20mV/div:£1V;50mV/div~500mV/div:10V;
1V/div~5V/div:£100V;10V/div:£1000V

For 50Q2 input impedance:1mV/div~50mV/div:t1V;100mV/div~1V/div:t10V
Waveform Signal Process | +, -, X,~, FFT, User Defined Expression FFT: Spectral magnitude. Set FFT Vertical Scale to
Lmear RMS or dBV RMS, and FFT Window to Rectangular, Hamming, Hanning or Blackman

TRIGGER

Source 2CH models: CH1, CH2, Line , EXT ; 4CH models: CH1, CH2, CH3 , CH4, Line, EXT
Trigger Mode Auto(Supports Roll Mode for 100ms/div and slower), Normal, Single

Trigger Type Edge, Pulse Width(Glitch), Video, Pulse Runt, Rise & Fall(Slope),Time out, Alternate,

Event-Delay(1~65,535 events), Time-Delay(Duration, 4ns~1 Os),Bus(IZC,SPI,UART,CAN,LIN)
Trigger Holdoff Range 4ns~10s

Coupling AC, DC, LF rej., Hf rej., Noise rej.
Sensitivity 1div
EXT TRIGGER
Range +20V
Sensitivity DC ~ 100MHz Approx. 100mV
100MHz ~ 350MHz Approx. 150mV
Input Impedance TMQ+3% ~ 22pF
HORIZONTAL
Range Tns/div ~ 1000s/div (1-2-5 increments); ROLL : 100ms/div ~ 1000s/div
Pre-trigger 10 div maximum
Post-trigger 10,000,000 div max ( depend on time base)
Accuracy +5ppm, about +2ppm increase in error per year
X-Y MODE

X-Axis Input/Y-Axis Input Channel 1, Channel 3 (for 4CH models); Channel 2, Channel 4 (for 4CH models)
Phase Shift +3° at 100kHz

SIGNAL ACQUISITION

Real Time Sample Rate 5GSa/s half channels; 2.5GSa/s all channels
Recor_d_l..ength Max.200M pts/CH
Acquisition Mode Normal, Average, Peak detect, High resolution, Single
Average: Selectable from 2 ~ 256, Peak detect: 400ps
Number of Segments 1 ~ 490,000 maximum
CURSORS AND MEASUREMENT
Cursors Amplitude, Time, Gating available;Unit:Seconds(s), Hz(1 /s), Phase(de%ree) ,Ratio (%)
Automatic 38 sets with indicator: Pk- Pk, Max, Min, Amplitude, High, Low, Mean Mean, RMS, Cycle
Measurement RMS, Area, Cycle Area, ROVShoot, FOVShoot, RPREShoot, FPREShoot, Frequency, Period,

RiseTime, FallTime, +Width, -Width, Duty Cycle, +Pulses, -Pulses, +Edges, -Edges, %Flicker,
Flicker Idx ,FRR, FRF, FFR, FFF, LRR, LRF, LFR, LFF, Phase.

Cursors Measurement Voltage difference between cursors (AV) Time difference between cursors (AT)

Auto Counter 6 digits, range from 2Hz minimum to the rated bandwidth

CONTROL PANEL FUNCTION

Autoset Single-button, automatic setup of all channels for vertical, horizontal and trigger systems,
with “Undo Autoset”, “Fit Screen”/ “AC Priority” mode, and “Fine Scale” functions.

Save Setup 20 sets

Save Waveform 20 sets

Save Reference Waveform | 4 sets

POWER MEASUREMENTS (Option)
Power Quality, Harmonics, Ripple, In-rush current, Switching Loss, Modulation, SOA, Transient,
Efficiency, B-H curve, Control Loop Response, PSRR, Turn On/Off




GDS-3352A GDS-3354A GDS-3652A GDS-3654A
AWG
Channels 2
Sample Rate 200 MSa/s
Vertical Resolution 14 bits
Max. Frequency 25 MHz

Waveforms
Output Range
Output Resolution
Output Accuracy
Offset Range
Offset Resolution
Sine

Square/Pulse

Ramp

Sine, Square, Pulse, Ramp, DC, Noise, Sinc, Gaston, Lorentz, Exponential Rise, Exponential Fall, Haversine, Cardiac
20 mVpp to 5 Vpp, HighZ;10 mVpp to 2.5 Vpp, 50Q2

TmVv

2% (1 kHz)

+2.5V, HighZ;+1.25 V, 50Q

TmvV

Frequency Range:100mHz~25MHz;Flatness (relative to 1kHz):+0.5 dB<15MHz,+1dB (15SMHz~25MHz);
Harmonic Distortion:-40 dBc; Stray(Non-harmonic):-40 dBc; Total Harmonic Distortion:1%; S/N Ratio:40 dB
Frequency Range:100mHz~15MHz ; Rise/Fall time:<15ns ; Overshoot: <3% ; Duty cycle Square:
50% & Pulse:0.4%~99.6% ; Min. Pulse Width:30 ns ; )itter:500 ps

Frequency Range:100mHz~1MHz ; Linearity: 1% ; Symmetry: 0~100%

SPECTRUM ANALYZE

R

Frequency Range

Span

Resolution Bandwidth
Reference Level
Vertical Units

Vertical Position
Vertical Scale

Display Average Noise Level
Spurious Response
Frequency Domain Trace Types
Detection Methods
FFT Windows

DC ~ 2.5GHz(Max.) dual channel with spectrogram (based on advanced FFT). Notice:
Frequency which exceeds analog front end bandwidth is uncalibrated

1kHz ~ 2.5GHz(Max.)

1THz ~ 2.5MHz(Max.)

-80 dBm to +40dBm in steps of 5dBm

dBV RMS; Linear RMS; dBm

-12divs to +12divs

1dB/div to 20dB/div in a 1-2-5 Sequence

1V/div < -40dBm, Avg : 16 ; 100mV/div < -60dBm, Avg : 16 ; 10mV/div < -80dBm, Avg : 16
2nd harmonic distortion<35dBc ; 3rd harmonic distortion< 40dBc

Normal ; Max Hold ; Min Hold ; Average (2 ~ 256)

Sample ; +Peak ; -Peak ; Average

FFT Factor : Hanning 1.44 ; Rectangular 0.89 ; Hamming 1.30 ; Blackman 1.68

LOGIC ANALYZER (Opti

on)

Sample Rate
Bandwidth

Record Length

Input Channels

Trigger Type
Thresholds Quad
Threshold Selections
User-defined Threshold Range
Maximum Input Voltage
Minimum Voltage Swing
Vertical Resolution

Per Channel 1GSa/s

200MHz

Per Channel T0M pts (max)

16 Digital (D15 - DO)

Edge, Pattern, Pulse Width, Serial bus (IZC, SPI, UART, CAN, LIN), Parallel Bus
DO0~D3, D4~D7,D8~D11,D12~D15 Thresholds

TTL, CMOS(5V,3.3V,2.5V), ECL, PECL,0V ,User Defined
+5V

+40V

+250 mV

1 bit

FREQUENCY RESPONSE ANALYSIS

Frequency Range

Input and Output Sources
Number of Test Points
Dynamic Range

Test Amplitude

Test Results

Manual Measurements
Plot Scaling

20 Hz ~ 25 MHz

Channel 1 ~ 2 for 2CH models ; Channel 1 ~ 4 for 4CH models

10,15,30,45,90 points per decade selectable for logarithm scale;2~1000 points selectable for linear scale
> 80 dB (typical)

10mVpp to 2.5Vpp into 5002, 20mVpp to 5Vpp into High-Z, Fixed test amplitude or custom
amplitude for each decade

Logarithmic or linear overlaid gain and phase plot, may also overlay with reference plots for
cross comparison. Test results saved in csv format for offline analysis

Tracking gain and phase markers

Auto-scaled during test

DISPLAY SYSTEM

TFT LCD Type
Waveform Update Rate
Display Resolution
Interpolation
Waveform Display
Display Graticule

10.2" TFT LCD WVGA color display

200,000 wfms/sec max.

800 horizontal x 480 vertical pixels (WVGA)

Sin(x) /x

Dots, Vectors, Variable persistence(16ms~4s), Infinite persistence,gray and color waveforms
8 x 10 divisions

Display Mode YTXY

INTERFACE

RS-232C DB-9 male connector

USB Port USB 2.0 high-speed host port x 1 ; USB high-speed 2.0 device port x 1

Ethernet Port

VGA Video Port

Optional GPIB Module
Go/NoGo BNC
Kensington Style Lock
Power Supply Receptacles|

R)-45 connector, 10/100Mbps with HP Auto-MDIX

DB-15 female connector, monitor output for display on VGA monitor
Fully programmable with IEEE488.2 compliance

5V Max/10mA open collector output

Rear-panel security slot connects to standard Kensington-style lock
+12V/500mA for current probe usage.2 sets for 2CH models;4 sets for 4CH models

MISCELLANEOUS

Operating

Line Voltage Range
Multi-Language Menu
On-Line Help

Time Clock

Internal Flash Disk
Installed APP

0°C ~ 50°C, Relative Humidity<80% at 40°C or below ; < 45% at 41°C~50°C

AC 100V ~ 240V, 50Hz ~ 60Hz, auto selection. power consumption:100W

Available

Available

Time and date, provide the date/time for saved data

800M bytes Single-Level Cell flash memory

Go/NoGo, DVM, Datalog, Digital Filter, Frequency Response Analyzer, Mask, Mount Remote Disk, Demo

User Define Key

User can select one of the several different preset functions as shortcut key

DIMENSIONS & WEIGHT

420(W) X 253(H) X 113.8(D)mm, Approx. 4.6 kg

Note : Three-year warranty, excl

ORDERING INFORMATION

GDS-3652A 650MH
GDS-3654A 650MH
GDS-3352A 350MH
GDS-3354A 350MH

ACCESSORIES
User manual CD x 1, P
GTP-351R:350MHz 10:1

uding probes & LCD display panel.

z, 2-Channel, Digital Storage Oscilloscope
z, 4-Channel, Digital Storage Oscilloscope
z, 2-Channel, Digital Storage Oscilloscope
z, 4-Channel, Digital Storage Oscilloscope

ower cord x 1
passive probe for GDS-3352A/3354A (one per channel)

GTP-50T1R:500MHz 10:1 passive probe for GDS-3652A/3654A (one per channel)

Option

DS3A-PWR Power Analysis Software DS3A-GPIB  GPIB Interface DS3A-16LA 16 Channel Logic Analyzer
Optional Accessories

GTP-033A 35MHz 1:1 Passive probe GCP-1030 100MHz/30A Current probe

GTP-352R 350MHz 20:1 Passive probe GTL-248 GPIB Cable, Double Shielded, 2000mm
GDP-025 25MHz High voltage differential probe GTL-110 Test lead, BNC to BNC connector
GDP-050 50MHz High voltage differential probe GTL-232 RS-232C cable, 9-pin female to 9-pin

GDP-100  100MHz High voltage differential probe

fermale, Null modem for computer

GCP-300 300kHz/200A Current probe GTL-246 USB 2.0 cable, A-B type cable 4P, 1800mm

GCP-500  500kHz/150A Current probe

GCP-530 50MHz/30A

GRA-443-E Rack Adapter Panel
Current probe GKT-100  Deskew Fixture

GCP-1000 1MHz/70A Current probe

Free Download
PC Software Open

\Wave software Driver LabView driver

Rear Panel

DS3A-16LA 16 Channel Logic Analyzer

GRA-443-E Rack Adapter Panel

Rack Mounting (19", 6U)

GKT-100 Deskew Fixture

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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OSCILLOSCOPES - GDS-3000A Series

[ 10.2 INCH, 8 BITS RGB COLOR GRADIENT DISPLAY

With respect to the waveform display technology, the GDS-3000A
series oscilloscope is capable of displaying RGB color gradients

with 8 bits each which can delineate the profound gradational
fluctuations; as if it can recreate the analog oscilloscope display
capability. When a composite signal is input, the GDS-3000A
series, has the ability to precisely reveal the colored burst signal
and to show details of layers with the brightness. Hence, the dull
monochrome waveform is imbued with vitality, it allows users to
easily determine and analyze waveforms.

FINE SCALE

The Fine scale function is incorporated to allow users to fine-tune
the vertical scale according to their needs to achieve full-scale
measurement and improve the accuracy of the voltage or current
measurements.

I 200M MEMORY DEPTH PER CHANNEL INDEPENDENTLY

The GDS-3000A series oscilloscope has a powerful and
incomparable memory depth for the data retrieving. 200M
memory depth per channel independently surpasses the

specification of the industry's 3000 series DSO boundary.
200M memory depth allows users to easily seize the waveform

detail while conducting fundamental measurement

applications.

23 HIGH RESOLUTION ACQUISITION MODE

The acquisition method with high resolution mode is provided to
effectively remove noise and improve the accuracy of automatic

measurement.

“ 38 ITEMS OF AUTO MEASUREMENT SELECTION AND THE STATISTICS FUNCTION

The GDS-3000A series soundly provides 38 measurement items.
Based upon the parameters such as voltage, current, time,
frequency, and delay measurement, users can decide which
measurement items to choose. On the single display screen, the
GDS-3000A series provides 8 measurement selections.

The statistics mode can also be selected for users to analyze the
mean value, the maximum, the minimum, and standard deviation
of the retrieved waveforms to ensure signal's integrity and identify
abnormal waveforms.

Good Will Instrument Co., Ltd. | Simply Reliable

Users can also use the Measure Shortcuts function to select the
item to be measured, and then store the selected item in
Shortcut 1~4, which can be selected to conduct measurements
for the same product next time. Users just select the previously
stored Shortcut 1~4 without making new selections from Add
measurement, and all the measurement items will be displayed
on the screen to improve the measurement efficiency.



I 490,000 SEGMENTED MEMORY

In addition, GDS-3000A incorporates the Mask determination function under Segment,
allowing users to quickly analyze abnormal waveforms that exceed the target range.

As the length of the sampling memory increases to 200Mpts, the

number of acquisitions that can be set in the GDS-3000A's

segmented memory at one time has also increased significantly,
and up to 490,000 waveforms can be stored continuously (under

the condition of the memory length of 1,000pts).

WAVEFORM SEARCH FUNCTION

( Search
€ = ()
—

Set/Clear

Users can rapidly search desired waveforms according to the trigger

condition. After activating the search function, hollow inverted

triangles will show the location met the trigger condition. The upper
left hand corner Overall will show the total number of waveforms met
the trigger condition. Users can set waveform search by the trigger

condition such as Edge, pulse width, Runt, Rise/Fall, and Bus.

IEM  USER DEFINE KEY

GDS-3000A incorporates a User Define key to allow users to set any

one of the ten functions of User Define based upon the

measurement requirement, including XY/YT; Reset all positons to
0; Measure all On/Off; Measure statistics On/Off; Segments On/
Off; AWG output On/Off; Auto/Normal; Clear persistence; Freeze

display and transparent readouts On/Off.

The segmented memory allows users to capture and observe
interesting waveforms. Through the statistical function, it is
especially helpful for finding sporadic problems in

continuous events.

When the trigger condition is met, hollow inverted triangles will
appear. Users can save all marks to compare with the next input
signal. The front panel of the GDS-3000A Series controls
waveform zoom-out and play/pause function to swiftly identify
each desired event. The function allows users to conveniently
complete waveform search and save marks for rapid comparison
and analysis.

Users can quickly select the function setting by just pressing
a key to quickly meet the measurement needs so as to

improve the measurement efficiency.

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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[ SPECTRUM ANALYZER FUNCTION

Spectrum Analyzer Spectrum Analyzer + Dual Spectrum Analyzer Dual Spectrum Analyzer +
Spectrogram Spectrogram
For frequency domain measurement, dual channel spectrum analyzer is equipped. The above displays are :

Users can measure and analyze dual channel frequency domain signals at the same
1. Spectrum Analyzer

time. It also includes the Spectrogram function, which allows users to easily observe

the signal's strength distribution and the relationship of the spectrum distribution over 3. Dual Spectrum Analyzer

time. The independent numeric key input on the panel makes the operation more (Dual channels can set different conditions)

convenient for users, thereby improving the measurement efficiency. For promotion 4. Dual Spectrum Analyzer + Spectrogram

2. Spectrum Analyzer + Spectrogram

selling point, dual Spectrum Analyzer and Spectrogram can test the frequency
response of the left and right channels of the Audio Amplifier at the same time.

I 25MHZ DUAL CHANNEL ARBITRARY WAVEFORM GENERATOR

* The above two displays are load from CH1, and then it was generated by AWG to CH3

GDS-3000A is standardly equipped with a 25MHz dual channel function of the AWG to store the signal measured by the
analog channel of the oscilloscope to the arbitrary waveform
of the signal source (UAW file), or it can directly output this
signal from the signal generator, which is a new function

arbitrary waveform generator, and provides built-in Sine, Square,
Pulse, Ramp, DC, Noise, Sinc, Gaston, Lorentz, Exponential Rise,

Exponential Fall, Haversine, Cardiac and other waveforms. Users . .
that allows users to conveniently generate various measured

can be directly input the amplitude and frequency of the signal signals to simulate diversified signal outputs.

through the numeric keys. Compared with the previous model, the
new function is that users can select the arbitrary waveform

I3 PC REMOTE CONTROL (WEB SERVER FUNCTION)

GDS-3000A has a built-in Web Server function to allow users to GDS-3000A can be controlled remotely through GUI to
connect GDS-3000A's Web Server by using a browser in the same download and upload configuration files and test SCPI
network domain via Ethernet connection. System information can commands. Users can use this function to obtain

be obtained and the oscilloscope screen (. png file) can be oscilloscope information and configuration files, and
observed and captured remotely. operate remote control even if they are not on-site.

Good Will Instrument Co., Ltd. ‘ Simply Reliable



POWER ANALYSIS FUNCTIONS

13 Sets of Switching Mode Power Supply Measurements

In daily life, switching power supplies have become the mainstream of power supplies.

Engineers often have to rack their brains in order to improve product performance and

reduce switching loss, and Ripple/Noise.

GDS-3000A has an option of rich measurement items for switching mode power supply
testing. To meet engineers' measurement needs for switching mode power supply, rich

measurement function can help engineers save a lot of measurement computing time

and improve product development efficiency.

Power Quality

For AC voltage and current measurement, its distortion and other
abnormal phenomena will affect the power consumption, efficiency and
reliability of the power supply.

Measurement items: current/voltage root mean square value, actual
power, reactive power, frequency, power factor, phase angle, +/- V Peak,
+/- | Peak, AC/DC voltage and current, voltage/current crest factor,
impedance, resistance and reactance.

Switching Loss

Switching component analysis items: Switching loss,
SOA (Safe Operation Area) and Modulation
analysis.Analyze the integral of the product of the voltage
and current of the switching device (MOSFET or IGBT)
in the power supply, and then measure the switching
loss of the device, including Turn-on switching loss,
Turn-off switching loss and Conduction loss.

The higher the switching frequency, the higher the Turn-
on and Turn-off switching loss.

Measurement items: power loss, energy loss &
Rds(on)/Vce(sat).

YA OPTIONAL 16-CHANNEL LOGIC ANALYZER

Control Loop Response

Control Loop Response and PSRR

(Power Supply Rejection Ratio)
PSRR: Power supply rejection ratio

(PSRR) analysis, which is used to
confirm that power equipment
suppresses ripple noise in different

Transient Response Analysis

Output analysis required test items: Ripple/Noise, Transient response
analysis, Turn On/OFF and Efficiency. It measures the time required for
the output DC voltage to reach the stable level expected by users when the

output load changes suddenly.
Measurement item: transient response value (s).

Magnetics Analysis

Magnetics Analysis(B-H Curve): The
characteristics of magnetic materials are
divided into magnetic flux density (B),
magnetic field strength (H) and material
magnetic permeability (i). The B-H diagram
is usually used to verify the saturation of the
magnetic components in the switch power

frequency ranges. supply.
Measurement items: frequency and

PSRR (dB).

Measurement items: Measure the voltage and
current flowing through the magnetic
component and draw a B-H diagram.

&»

/N

o

GDS-3000A can be upgraded to a mixed-signal oscilloscope
(MSO) by selecting an optional 16-channel logic analyzer,
which is a plugin. When you have several GDS-3000As, you
can plug in an optional logic analyzer to other unit at any
time without installing any software.

Users can analyze digital signals, I°C, SPI, UART, CAN,
LIN and parallel bus through a logic analyzer.

‘ Good Will Instrument Co., Ltd.
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Visual Persistence Oscilloscope

Patent No.ZL201220307783.4
Z120121021617.9

GDS-3000 Series
(500MHz)

C€ Rz |GPIB |Ehemet |JSB, | FC

Labview | PictBridge | VGA
Driver | Compatible = Output

FEATURES

* 500MHz Bandwidth, 2/4 Input Channels

* 4GSa/s Real-time Sampling Rate and
100GSa/s Equivalent Time Sampling Rate

* 25k Points Memory for Each Input Channel

* VPO (Visual Persistence Oscilloscope)
Technology to Display Less-Frequently-
Occurred Signals

* 8"800 x 600 High Resolution TFT LCD Display

* Unique Split Screen System with Independent
Setting and Display for Each Input Channel

* Three Built-in Input Impedance Selections :
50Q/75Q/1MQ

* Optional Power Analysis Software for Power
Source Measurement and Analysis

* Optional Serial bus Analysis Software for
Trigger & Decode of 12 C, SPl and UART

Interfaces

Good Will Instrument Co., Ltd. | Simply Reliable

SPECIFICATIONS

GDs-3502 GDs-3504
VERTICAL
Channels 2Ch+EXT 4Ch+EXT
Bandwidth DC~500MHz(-3dB) DC~500MHz(-3dB)
Calculated Rise Time 700ps 700ps
Bandwidth Limit 20M/100M/200/350MHz 20M/100M/200/350MHz

Vertical Resolution
Vertical Resolution(1M Q)
Vertical Resolution(50/75Q)
Input Coupling
Input Impedance
DC Gain Accuracy
Polarity

Maximum Input
Voltage(1M Q)
Maximum Input
Voltage(50/75Q)
Offset Position Range
Waveform Signal
Process

Thg bandwidth of the 75Q input impedance is limited to 150MHz only.
8 bits

2mV~5V/div

2mV~1V/div

AC, DC, GND

TMQ// 15pF

+3% full scale

Normal , Invert

300Vrms, CAT |

5 Vrms

2mV/div ~ 100mV/div : 0.5V ; 200mV/div ~ 5V/div : 225V

Add, Subtract, Multiply, and Divide waveforms, Differentiation,
Integration (App installation required)FFT ; FFT : Spectral
magnitude. Set FFT vertical scale to Linear RMS or dBV RMS, and
FFT window to Rectangular, Hamming, Hanning or Blackman

TRIGGER

Source 2CH model: CH1, CH2, Line , EXT ; 4CH model: CH1, CH2, CH3 , CH4, Line, EXT
Trigger Mode Auto (Supports Roll Mode for 100 ms/div and slower), Normal, Single

Trigger Type Edge, Pulse Width, Video, Runt, Rise & Fall, Alternate, Glitch Trigger, Duration Trigger,

Trigger Holdoff Range

Slope Trigger Event-Delay(1~65,535 events), Time-Delay(10ns~10s),1> C,SPI,UART (optional)
10ns ~ 10s

Coupling AC, DC, LF rej., HF rej., Noise rej.

Sensitivity DC~30MHz Approx. 1div or 1T0mV; 50MHz~150MHz Approx. 1.5div or 15mV;
150MHz~350MHz Approx. 2div or 20mV; 350MHz~500MHz Approx. 2.5div or 25mV

EXT TRIGGER

Range *15v

Sensitivity DC ~ 150MHz Approx. 100mV; 150MHz ~ 250MHz Approx. 150mV;

Input Impedance

250MHz ~ 350MHz Approx. 150mV; 350MHz ~ 500MHz Approx. 200mV
TMQ *3%, ~16pF

HORIZONTAL

Range 1-2.5-5 increments; ROLL: 100ms/div ~ 100s/div
Pre-trigger 10 div maximum

Post-trigger 1,000 div max (depend on time base)

Accuracy +20 ppm over any 2 1 ms time interval

X-Y MODE

X-Axis Input/Y-Axis Input| Channel 1; Channel 3/Channel 2; Channel 4
Phase Shift *+3%at 100kHz

SIGNAL ACQUISITION

Real Time Sample Rate

4GSa/s 4GSa/s

ET Sample Rate
Memory Depth
Acquisition Mode

100GSa/s maximum for all models

25k points

Normal, Average, Peak detect, High resolution, Single
Average: 2 ~ 256 waveforms ; Peak detect: 2ns

CURSORS AND MEASUREMENT

Cursors
Automatic

Measurement

Cursors Measurement
Auto Counter

Amplitude, Time, Gating available

28 sets: Vpp, Vamp, Vavg, Vrms, Vhi, Vlo, Vmax, Vmin, Rise Preshoot/
Overshoot, Fall Preshoot/Overshoot

Freq, Period, Rise time, Fall time, Positive width, Negative width,

Duty cycle,Phase, and eight different delay measurements (FRR, FRF,
FFR, FFF, LRR, LRF, LFR, LFF)

Voltage difference between cursors (AV) Time difference between cursors (AT)
6 digits, range from 2Hz minimum to the rated bandwidth

POWER MEASUREMENTS(OPTION)

Power Quality
Measurements

Harmonics

Ripple Measurements
In-rush Current

V RMS, | RMS, True Power, Apparent Power, Reactive Power, Frequency, Power
Factor, Phase Angle, V Crest Factor, | Crest Factor, (+)V Peak,(-)V Peak, (+)! Peak,
(-)! Peak, DC Voltage, DC Current, Impedance, Resistance, Reactance
Frequency(Hz), Magnitude(%), Mag. RMS(A), Phase(°), Limit(A), Limit(%),
Pass / Fail, Max all, Windows (A),200% Limit, POHC Limit, THD-F, THD-R,RMS,
Overall, POHL, Input Power, Power Factor, Fundamental Current, Harmonic 3, Harmonic 5
Ripple, Nose

First peak, second peak

CONTROL PANEL FUNCTION

Autoset

Auto-range

Save Setup
Save Waveform

Single-button, automatic setup of all channels for vertical, horizontal and

trigger systems, with undo autoset

Allow automatically adjusts the time base and/or the vertical scale of displayed

\évgveform when the frequency and/or the amplitude of input signal changed.
sets

24 sets

DISPLAY SYSTEM

TFT LCD Type
Waveform Update Rate
Display Resolution
Interpolation
Waveform Display
Display Graticule
Display Brightness

8" TFT LCD SVGA color display(LED Back-light)

3500 wfms/sec

800 horizontal x 600 vertical pixels (SVGA)

Sin(x) /x & Equivalent time sampling

Dots, Vectors, Variable persistence, Infinite persistence
8 x 10 divisions

Adjustable




SPECIFICATIONS

GDS-3000 Series

Ethernet Port
SVGA Video Port
GPIB

Go/NoGo BNC
Internal Flash Disk
Kensington Style Lock
Line Output

GDS-3502 GDS-3504
INTERFACE
RS-232C DB-9 male connector
USB Port 2 sets USB 2.0 high-speed host port ;1 set USB high-speed 2.0 device port

RJ-45 connector, 10/1T00Mbps

DB-15 female connector, monitor output for display on SVGA monitors
GPIB-to-USB Adapter (Optional)

5V Max/10mA open collector output

64MB

Rear-panel security slot connects to standard Kensington-style lock
3.5mm stereo jack for Go/NoGo audio alarm

POWER SOURCE

Line Voltage Range

‘ AC 100V ~ 240V, 50Hz ~ 60Hz, auto selection; Power Consumption 96VA

OPERATING ENVIRONMENT

Temperature

| 0°C~50°C, Relative Humidity<80% at 40 C or below ; <45% at 41°C~50°C

MISCELLANEOUS

Multi-Language Menu
On-Line Help
Time clock

Available
Available
Time and data, provide the date/time for saved date

DIMENSIONS & WEIGHT

400(W) X 200(H) X 130(D)mm, Approx. 4 kg

The specifications apply when the oscilloscope is powered on for at least 30 minutes under +20 C~+30 C.

ORDERING INFORMATION

500MHz, 2-Channel, Digital Storage Oscilloscope
500MHz, 4-Channel, Digital Storage Oscilloscope

GDsS-3502
GDsS-3504

ACCESSORIES
User manual CD x 1

,Power cord x 1

GTP-501R : 500MHz 10:1 passive probe for GDS-3502/3504 (one per channel)

Option
DS3-PWR
DS3-SBD

Power analysis software: Power quality/Harmonic/Ripple/In-rush current measurements
Serial Bus analysis software: 12C/SPI/UART (only 4 channel models support SPI function)

Optional Accessories

GUG-001

GCP-020
GCP-300
GCP-530
GCP-500

GCP-1000

GPIB to USB adapter
GTP-033A 35MHz 1:1 Passive probe
40kHz/240A Current probe
300kHz/200A Current probe
50MHz/30A Current probe
500kHz/150A Current probe
GCP-1030 100MHz/30A Current probe
1TMHz/70A Current probe

GDP-025 25MHz High voltage differential probe
GDP-050 50MHz High voltage differential probe
GDP-100 100MHz High voltage differential probe
GSC-008 Soft Carrying Case
GTL-110 Test lead, BNC to BNC connector
GTL-232 RS-232C cable, 9-pin female to 9-pin
female, Null modem for computer
GTL-246 USB 2.0 cable, A-B type cable 4P,1800mm

GCP-206P Power supply for current probe (2 input channel) GRA-411 Rack Mount Kit
GCP-425P  Power supply for current probe (4 input channel) GDB-03 Oscilloscope Education and Training Kit

GTL-248

Free Download
PC Software

GPIB Cable, Double Shielded, 2000mm

FreeWave software

GKT-100 Deskew fixture

Driver USB driver ; LabView driver

Rear Panel

e — .
Do o T

i :Ifi!

|

i

|
i

GUG-001 GPIB to USB Adapter
For: GDS-3000 Series, PSW-Series

T
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e

\

=

A
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L
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GRA-411 Rack Adapter Panel

Rack Mounting (19", 6U)

GDB-03 Oscilloscope Education
and Training Kit

For : GDS-3000/2000A/2000E/1000B Series
MSO-2000E Series/MDO-2000A/2000E Series

GSC-008 Soft Carrying Case
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Simply Reliable | Good Will Instrument Co., Ltd.

OSCILLOSCOPES - GDS-3000 Series
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Visual Persistence Oscilloscope

Wity

Mgy

GDS-2000A Series
(300/200/100/70 MHz)

c E USB PC Labview
Full Speed | Software = Driver
PictBridge

RS-232 | GPIB | Ethernet Compate

FEATURES =

*300/200/100/70MHz Bandwidth, 2 or 4 Input
Channels

* 2GSa/s Maximum Real-Time Sampling Rate
and 100GSa/s Equivalent Time Sampling Rate

* 2M points Maximum Record length

* VPO Technology to Display Less-Frequently-
Occurred Signals

* Fast Update Rate of 80,000 Waveform Per Second

* Segmented Memory Acquisition and
Waveform Search Function

* Standard Model Provides I C, UART, SPI
CAN and LIN Serial Bus Trigger and Analysis
Functionality

* Optional 8 or 16 Additional Digital Channels
with Logic Analyzer(MSO)

* Upgradable DVM, H-Expansion,
Data Log and Advanced Logic Functionality

* Optional 5SMHz & 25MHz Function Generator

* Flexible Remote Control Connectivity
(Standard : USB ; Optional : LAN/GPIB)

OSCILLOSCOPES - GDS-2000A Series

GDB-03 Oscilloscope Education
and Training Kit

For : GDS-3000/2000A/2000E/1000B Series
MSO-2000E Series/MDO-2000A/2000E Series

7;
Ao gl

GSC-008 Soft Carrying Case

..

Voo Sl
T

e

A13 Good Will Instrument Co., Ltd. | Simply Reliable

SPECIFICATIONS

Vertical Resolution

Input Coupling
Input Impedance
DC Gain Accuracy (%)

Polarity
Maximum Input Voltage
Offset Position Range

Waveform Signal

VERTICAL

GDS-2072A| GDS-2074A| GDS-2102A| GDS-2104A| GDS-2202A | GDS-2204A| GDS-2302A| GDS-2304A
Channels 2Ch+EXT | 4Ch+EXT | 2Ch+EXT | 4Ch+EXT| 2Ch+EXT | 4Ch+EXT | 2Ch+EXT | 4Ch+EXT
Bandwidth DC~70MHz(-3dB) | DC~100MHz(-3dB) | DC~200MHz(-3dB) | DC~300MHz(-3dB)
Calculated Rise Time Sns 3.5ns 1.75ns 1.17ns
Bandwidth Limit 20MHz 20MHz 20M/100MHz 20M/100M/200MHz

8bits@IM : ImV*~10V

(*: When the vertical scale is set to TmV/diy, the bandwidth limit will be set to 20MHz automatically)
AC, DC, GND

TMQ// 16pF approx.

£(3% X |Readout| + 0.1div + TmV) when 2mV/div or greater is selected

1(5% X |Readout| + 0.1div + TmV) when TmV/div is selected

(** : The measurement type is average of 216 waveforms with vertical position at zero)
Normal , Invert

300Vrms, CAT |

TmV/div ~ 20mV/div : $0.5V ; 50mV/div ~ 200mV/div : 5V ; 500mV/div ~ 2V/div : £25V ;
5V/div-10V/div : £250V

+,-, %, +, FFT, d/dt, §dt,v—

Trigger Mode

Process FFT : Spectral magnitude. Set FFT Vertical Scale to Linear RMS or dBV RMS, and FFT Window to
Rectangular, Hamming, Hanning , or Blackman

TRIGGER

Source CH1 ,CH2, CH3%*, CH4*, Line, EXT, DO-D7 or DO-D15%* ; *four channel models only

**|ogic analyzer option only
Auto (Supports Roll Mode for 100 ms/div and slower), Normal, Single

Input Impedance

Trigger Type Edge, Pulse Width, Video, Pulse Runt, Rise & Fall, Alternate, Glitch Trigger, Duration Trigger,
Slope Trigger, Time out, Event-Delay (1~65,535 events), Time-Delay(10ns~10s), Logic*,
Bus, *with DS2-08LA or DS2-16LA option

Trigger Holdoff Range 10ns ~ 10s

Coupling AC, DC, LF rej., Hf rej., Noise rej.

Sensitivity DC ~ 100MHz Approx. 1div or 1.0mV ; T00MHz ~ 200MHz Approx. 1.5div or 15mV ;
200MHz ~ 300MHz Approx. 2div or 20mV

EXT TRIGGER

Range +15V

Sensitivity DC ~ 100MHz Approx. 100mV

100MHz ~ 200MHz Approx. 150mV ; 200MHz ~ 300MHz Approx. 150mV
TMQ£3%, ~16pF

Acquisition Mode
Peak Detection

HORIZONTAL

Time Base Range Tns/div ~ 100s/div (1-2-5 increments); ROLL : 100ms/div ~ 100s/div
Pre-trigger 10 div maximum

Post-trigger 1,000 div max ( depend on time base )

Accuracy +20 ppm over any > 1 ms time interval

Real Time Sample Rate Max. : 2GSa/s

ET Sample Rate 100GSa/s maximum for all models

Record Length Max. : 2Mpts

Normal, Average, Peak Detect, Single
2ns (typical)

Control Panel Function
Auto Counter

Average Selectable from 2 to 256

X-Y MODE

X-Axis Input Channel 1; Channel 3% (*: four channel models only )

Y-Axis Input Channel 2 ; Channel 4 : four channel models only )

Phase Shift +3° at 100kHz

CURSORS AND MEASUREMENT

Cursors Amplitude, Time, Gating Available; Unit : Seconds(S), Hz(1/S), Phase (Degrees), Ratio (%)
Automatic 36 sets: Pk-Pk, Max, Min, Amplitude, High, Low, Mean, Cycle Mean, RMS, Cycle RMS, Area,
Measurement Cycle Area, ROVShoot, FOVShoot, RPREShoot, FPREShoot, Frequency, Period, RiseTime,

FallTime, +Width, -Width, Duty Cycle, +Pulses, -Pulses, +Edges, -Edges, FRR, FRF, FFR, FFF,
LRR, LRF, LFR, LFF, Phase

Cursors measurement

6 digits, range from 2Hz minimum to the rated bandwidth

Display Resolution
Interpolation
Waveform Display
Waveform Update Rate
Display Graticule

Autoset Single-button, automatic setup of all channels for vertical, horizontal and trigger systems, with
undo Autoset

Save Setup 20set

Save Waveform 24set

DISPLAY SYSTEM

TFT LCD Type 8" TFT LCD SVGA color display(LED Back-light)

800 horizontal x 600 vertical pixels (SVGA)

Sin(x)/x & Equivalent time sampling

Dots, Vectors, Variable persistence(16ms~10s), Infinite persistence
80,000 waveforms per second, maximum

8 x 10 divisions

Ethernet Port

SVGA Video Port
GPIB

Go/NoGo BNC
Kensington Style Lock

INTERFACE
RS-232C DB-9 male connector
USB Port USB 2.0 Full-speed host port, USB 2.0 Full-speed device port

RJ-45 connector, 10/100Mbps with HP Auto-MDIX (option)

SVGA output (option)

GPIB module (option)

5V Max/10mA open collector output

Rear-panel security slot connects to standard Kensington-style lock

The specifications apply when the oscilloscope is powered on for at least 30 minutes under +20° C~+30°C .
Note : Three-year warranty, excluding probes & LCD display panel.
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GDS-2000A Series

LOGIC ANALYZER (OPTION)

Sample Rate 500MSa/s
Bandwidth 200MHz
Record Length 2M max

Input Channels

Input Impedance 101K Q) probe loading 8 pF

Trigger Type

Thresholds

Threshold Selections TTL, CMOS, ECL, PECL, User Defined
Threshold Accuracy +100mV

User-defined Threshold Range | +10V

Maximum Input Voltage +40V

Minimum Voltage Swing +500mV

16 Digital (D15 - DO) or 8 Digital (D7~DO0)
Edge, Pattern, Pulse Width, Serial bus (I°C, SPI, UART, CAN, LIN), Parallel
Quad-DO0 ~ D3, D4 ~ D7..Thresholds D8~D11%*, D12~D15%* (*: DS2-16LA only)

Vertical Resolution 1 bit
OPERATING ENVIRONMENT
Temperature \ 0°C ~ 50°C, Relative Humidity< 80% at 40°C or below; <45% at 41°C~50°C

POWER SOURCE MISCELLANEOUS

Line Voltage Range

Multi-Language Menu Available
On-Line Help Available
Time clock

AC 100V ~ 240V, 50Hz ~ 60Hz, auto selection

Time and date, provide the date/time for saved data

DIMENSIONS & WEIGHT

380(W) X 220(H) X 145(D)mm, Approx. 4.2 kg

ORDERING INFORMATION

GDS-2304A  300MHz, 4-Channel, Digital Storage Oscilloscope
GDS-2302A  300MHz, 2-Channel, Digital Storage Oscilloscope
GDS-2204A  200MHz, 4-Channel, Digital Storage Oscilloscope
GDS-2202A  200MHz, 2-Channel, Digital Storage Oscilloscope
GDS-2104A  100MHz, 4-Channel, Digital Storage Oscilloscope
GDS-2102A  100MHz, 2-Channel, Digital Storage Oscilloscope
GDS-2074A  70MHz, 4-Channel, Digital Storage Oscilloscope

GDS-2072A  70MHz, 2-Channel, Digital Storage Oscilloscope

ACCESSORIES :

User manual CD x 1, Power cord x 1

GTP-070B-4 : 70MHz (10:1/1:1) Switchable passive probe for GDS-2072A/2074A (one per channel)
GTP-150A-2 : 150MHz (10:1/1:1) Switchable passive probe for GDS-2102A/2104A(one per channel)
GTP-350A-2 : 350MHz (10:1/1:) Switchable passive probe for GDS-2302A/2304A (one per channel)

OPTION

DS2-LAN  Ethernet & SVGA output

DS2-GPIB  GPIB Interface

DS2-FGN  DDS Function Generator

AFG-125 25MHz Single channel USB Modular
Arbitrary Function Generator

AFG-225 25MHz Dual channel USB Modular

Arbitrary Function Generator

OPTIONAL ACCESSORIES

GTL-08LA 8-Channel Logic Analyzer Probe

GTL-16LA 16-Channel Logic Analyzer Probe

GLA-08  8-Channel Logic Analyzer Card

GLA-16  16-Channel Logic Analyzer Card

GRA-420 Rack Mount Kit

GAK-003 50Q Impedance Adapter

DS2-FH1 Module extension bay & USB Type A to Type A/B cable
GTL-232 RS-232C Cable, 9-pin, F-F Type, null modem, 2000mm
GTL-246 USB Cable, USB 2.0, A-B Type, 1200mm

GTL-248 GPIB Cable, Double Shielded, 2000mm

GTP-033A Oscilloscope Probe, 35MHz 1:1 Passive Probe, BNC(P/M)
GDB-03  Oscilloscope Education & Training Kit

FREE DOWNLOAD

PC Software  FreeWave software

DS2-16LA

DS2-08LA

GCP-020
GCP-300
GCP-530
GCP-500
GCP-1030
GCP-1000
GCP-206P
GCP-425P
GSC-008
GDP-025
GDP-050
GDP-100

Driver

16-Channel Logic Analyzer includes
16 Channel Logic Analyzer Card (GLA-16)
16-Channel Logic Analyzer Probe(GTL-16LA)

8-Channel Logic Analyzer : includes
8-Channel Logic Analyzer Card(GLA-08)
8-Channel Logic Analyzer Probe(GTL-08LA)

40kHz/240A Current probe

300kHz/200A Current probe

50MHz/30A Current probe

500kHz/150A Current probe

100MHz/30A Current probe

1MHz/70A Current probe

Power supply for current probe (2 input channel)
Power supply for current probe (4 input channel)
Soft Carrying Case

25MHz High voltage differential probe
50MHz High voltage differential probe
100MHz High voltage differential probe

USB driver, LabView Driver

Rear Panel

= =

DS2-16LA 16-Channel Logic
Analyzer

DS2-08LA 8-Channel Logic
Analyzer 5

DS2-LAN Ethernet & SVGA
Output

DS2-GPIB GPIB Interface

3

S,
<

- .

‘

DS2-FGN DDS Function
Generator

Simply Reliable ‘ Good Will Instrument Co., Ltd.

OSCILLOSCOPES - GDS-2000A Series
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Visual Persistence Oscilloscope

MSO-2000E Series
(200/100/70 MHz)

CE UsB PC | Labview
high Speed | Software | Driver

PictBridge
Compatible

Ethernet

FEATURES =

*200/100/70MHz Bandwidth Selections :
2 or 4 Channels

* Real Time Sample Rate Per Channel : 1GSa/s
(2 Channel Models); Maximum Real Time
Sample Rate : 1 GSa/s (4 Channel Models)

* MSO-2000E Equips with a 16 Channel Logic
Analyzer

* MSO-2000EA Equips with a 16 Channel
Logic Analyzer and a Dual Channel 25MHz
Arbitrary Waveform Generator

* Free Frequency Response Analyzer Software
for MSO-2000EA

* Per Channel 10M Memory Depth and VPO
Waveform Display Technology

* Waveform Update Rate up to 120,000 wfm/s

*8” WVGA TFT LCD

* Maximum 1M FFT Provides Higher Frequency
Domain Resolution Measurements

* High Pass, Low Pass and Band Pass Filter
Functions

* 29,000 Segmented Memory Sections and
Waveform Search Function

*12C/SPI/UART/CAN/LIN Serial Bus Trigger
and Decoding Functions

* Data Log Function is Able to Track Signal
Changes up to 1000 Hours

* Mask Test Function

* Network Storage Function

Good Will Instrument Co., Ltd. | Simply Reliable

SPECIFICATIONS
MSO-2072E(A) | MSO-2074E(A)| MSO-2102E(A)| MSO-2104E(A)| MSO-2202E(A) | MSO-2204E(A)

VERTICAL SENSITIVITY

Channels

Bandwidth
Calculated Rise Time
Bandwidth Limit

Vertical Resolution
Input Coupling

Input Impedance

DC Gain Accuracy
Polarity

Maximum Input Voltage
Offset Position Range

Waveform Signal

2Ch+EXT | 4Ch 2Ch+EXT | 4Ch 2Ch+EXT | 4Ch
DC~70MHz(-3dB) DC~100MHz(-3dB) DC~200MHz(-3dB)
Sns 3.5ns 1.75ns
20MHz 20MHz 20M/100MHz
8 bits : TmV ~ 10V/div
AC, DC, GND

TMQ// 16pF approx.

+(3% when 2mV/div or greater is selected ; £(5%) when TmV/div is selected
Normal & Invert

300Vrms , CAT | (300Vrms CAT Il with GTP-070B-4/100B-4/2008-4, 10 : 1 probe)
TmV/div ~ 20mV/div : 10.5V ; 50mV/div ~ 200mV/div : 5V ; 500mV/div ~ 2V/div : 25V ;
5V/div~10V/div : 1250V

+,-,x,+, FFT, Uesr Defined Expression

Process FFT : 1Mpts ; FFT : Spectral magnitude. Set FFT Vertical Scale to Linear RMS or dBV RMS ;
FFT Window Displays : Rectangular, Hamming, Hanning, Blackman-Harris

TRIGGER

Source CH1,CH2, CH3, CH4, Line, EXT* ; *dual channel models only

Trigger Mode Auto (Supports Roll Mode for 100 ms/div and slower), Normal, Single Sequence

Trigger Type Edge, Pulse Width(Glitch), Video, Pulse Runt, Rise & Fall(Slope), Alternate, Time out, Event-Delay
(1~65,535 events), Time-Delay(Duration;4ns~10s), Bus

Trigger Holdoff Range | 4ns ~ 10s

Coupling AC, DC, LF rej., Hf rej., Noise rej.

Sensitivity 1div

EXT TRIGGER

Range =15V

Sensitivity DC ~ 100MHz Approx. 100mV; T00MHz ~ 200MHz Approx. 150mV

Input Impedance TMQ£3%, ~16pF

HORIZONTAL

Time Base Range 1ns/div ~ 100s/div (1-2-5 increments); ROLL : 100ms/div ~ 100s/div

Pre-trigger 10 div maximum

Post-trigger 2,000,000 div maximum

Time Base Accuracy
Real Time Sample Rate
Record Length
Acquisition Mode
Peak Detection

+50 ppm over any > 1 ms time interval

Max. : 1GSa/s (4ch model); Per channel 1GSa/s (2ch model)
10Mpts/CH

Normal, Average, Peak Detect, Single

2ns (typical)

Average Selectable from 2 to 256

X-Y MODE

X-Axis Input Channel 1; Channel 3* (* : four channel models only)
Y-Axis Input Channel 2 ; Channel 4* (* : four channel models only)
Phase Shift +3° at 100kHz

CURSORS AND MEASUREMENT

Cursors

Automatic
Measurement

Control Panel Function
Auto Counter
Autoset

Save Setup
Save Waveform

Amplitude, Time, Gating Available; Unit : Seconds(S), Hz(1/S), Phase (Degrees), Ratio (%)

38 sets : Pk-Pk, Max, Min, Amplitude, High, Low, Mean, Cycle Mean, RMS, Cycle RMS, Area,
Cycle Area, ROVShoot, FOVShoot, RPREShoot, FPREShoot, Frequency, Period, RiseTime,
FallTime, +Width, -Width, Duty Cycle, +Pulses, -Pulses, +Edges, -Edges, %Flicker, Flicker Idx.,
FRR, FRF, FFR, FFF, LRR, LRF, LFR, LFF, Phase Cursors measurement

Cursors measurement

6 digits, range from 2Hz minimum to the rated bandwidth

Single-button, automatic setup of all channels for vertical, horizontal and trigger systems,

with undo Autoset

20set

24set

DISPLAY SYSTEM

TFT LCD Type

Display Resolution
Interpolation
Waveform Display
Waveform Update Rate

8" TFT LCD WVGA color display

800 horizontal x 480 vertical pixels (WVGA)

Sin(x) /x

Dots, Vectors, Variable persistence(16ms~10s), Infinite persistence
120,000 waveforms per second, maximum

Display mode YT ; XY

Display Graticule 8 x 10 divisions

INTERFACE

USB Port USB 2.0 Hish-speed host port x 1, USB 2.0 High-speed device port x 1

Ethernet Port (LAN)
Go/NoGo BNC
Kensington Style Lock

RJ-45 connector, 10/100Mbps with HP Auto-MDIX
5V Max/10mA open collector output
Rear-panel security slot connects to standard Kensington-style lock

LOGIC ANALYSER SPECIFICATIONS

Sample Rate
Bandwidth

Record Length

Input Channels

Trigger Type
Thresholds Quad
Threshold Selections
User-defined Threshold Range
Maximum Input Voltage
Minimum Voltage Swing
Input Impedance
Vertical Resolution

Per Channel 1GSa/s

200MHz

Per Channel 10M pts (max)

16 Digital (D15 - DO)

Edge, Pattern, Pulse Width,Serial bus (°C,SPI,UART (RS232/422/485),CAN, LIN),Parallel Bus
D0~D3, D4~D7,D8~D11,D12~D15 Thresholds

TTL, CMOS(5V,3.3V,2.5V), ECL, PECL,0V ,User Defined
+5V

+40V

+250 mV

10T1KQ probe loading 8pF

1 bit




MSO-2072E(A) | MSO-2074E(A)| MSO-2102E(A)| MSO-2104E(A)| MSO-2202E(A) | MSO-2204E(A)

MSO-2000E Series

AWG SPECIFICATION

S (MSO-2000EA only)

Channels

Sample Rate
Vertical Resolution
Max. Frequency
Waveforms

Output Range
Output Resolution
Output Accuracy
Offset Range
Offset Resolution

2

200 MSa/s

14 bits

25 MHz

Sine, Square, Pulse, Ramp, DC, Noise, Sinc, Gaussian, Lorentz, Exponential Rise,
Exponential Fall, Haversine, Cardiac

20 mVpp to 5 Vpp, HighZ;10 mVpp to 2.5 Vpp, 50 Q
TmV

2% (1 kHz)

+2.5V, HighZ;=1.25 V, 50 Q

TmV

FREQUENCY RESPONSE ANALYSIS

Dynamic Range

Input and Output Sources
Frequency Range
Number of Test Points
Test Amplitude

Test Results

Manual Measurements
Plot Scaling

> 80 dB (typical)

Channel T or 2 ( 3 or 4 for four channel model)

20 Hz to 25 MHz

10 to 90 points per decade

20 mVpp to 5 Vpp into High-Z Fixed amplitude across entire sweep
Logarithmic overlaid gain and phase plot

Two pairs of tracking gain and phase markers

Auto-scaled during test

POWER SOURCE MISCELLANEOUS

Line Voltage Range
Multi-Language Menu
On-Line Help

Time clock

Operation Environment

AC 100V ~ 240V, 50Hz ~ 60Hz, auto selection

Available

Available

Time and date, provide the date/time for saved data

Temperature: 0°C to 50°C. Relative Humidity: <80%, 40°C or below; <45%, 41°C ~ 50°C

DIMENSIONS & WEIGHT

| 384(W) X 208(H) X 127.3(D)mm, Approx. 2.8 kg

Note : Three-year warranty, excluding probes & LCD display panel.

ORDERING INFORMATION

MSO-2204E(A)
MSO-2202E(A)
MSO-2104E(A)
MSO-2102E(A)
MSO-2074E(A)
MSO-2072E(A)
“(A)” have built-in a D

ACCESSORIES :

User manual CD x 1,

GCP-201: Probe Clip,
GTP-070B-4:70MHz(1

200MHz, 4 + 16 Channel, Mixed-signal Oscilloscope
200MHz, 2 + 16 Channel, Mixed-signal Oscilloscope
100MHz, 4 + 16 Channel, Mixed-signal Oscilloscope
100MHz, 2 + 16 Channel, Mixed-signal Oscilloscope

70MHz, 4 + 16 Channel, Mixed-signal Oscilloscope

70MHz, 2 + 16 Channel, Mixed-signal Oscilloscope
ual Channel 25MHz Arbitrary Waveform Generator

Power cord x 1
20PCS GTL-16E:16-Channel Logic Analyzer Probe
0:1/1:1)Switchable passive probe for MSO-2072E (A) /2074E (A) (one per channel)

GTP-100B-4:100MHz(10:1/1:1) Switchable passive probe for MSO-2102E(A)/2104E(A) (one per channel)
GTP-200B-4:200MHz(10:1/1:T)Switchable passive probe for MSO-2202E (A) /2204E (A) (one per channel)

OPTIONAL ACCESSORIES

GTL-16E 16-Channel

GRA-426 Rack Mount Kit
GAK-003 50Q Impedance Adapter
GSC-008 Soft Carrying Case

GTL-246  USB Cable,
GDB-03

Oscilloscope Education & Training Kit

GCP-530 50MHz/30A Current probe

GCP-500  500kHz/150A Current probe

GCP-1030 100MHz/30A Current probe

GCP-1000 1MHz/70A Current probe

USB 2.0, A-B Type, 1200mm GCP-206P Power supply for current probe (2 input channel)
GCP-425P Power supply for current probe (4 input channel)

Logic Analyzer Probe

GTP-033A Oscilloscope Probe, 35MHz 1:1 Passive  GCP-201 Probe Clip, 20PCS

Probe, BNC(P/M)
GCP-020 Current Probe, 40Hz ~ 40kHz, 240A
300kHz/200A Current probe

GCP-300
FREE DOWNLOAD

PC Software OpenWave software Driver

GDP-025 25MHz High voltage differential probe
GDP-050 50MHz High voltage differential probe
GDP-100 100MHz High voltage differential probe

USB driver ; LabView driver

Rear Panel

GDB-03 Oscilloscope Education
and Training Kit

For : GDS-3000/2000A/2000E/1000B Series
MSO-2000E Series/MDO-2000A/2000E Series
P oy

S
o>

GTL-16E 16-Channel Logic
Analyzer Probe

For : MSO-2000E Series

)
\,I I\=

N ¥ AN
N -

GCP-201 Probe Clip , 20PCS

For : MSO-2000E Series

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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MSO-2000E SERIES SELECTION GUIDE

Bandwidth 200MHz 200MHz 100MHz 100MHz 70MHz 70MHz
Channels 4 2 4 2 4 2

Record Length 10M / ch 10M / ch 10M / ch 10M / ch 10M / ch 10M / ch
Real-time Sampling Rate Max. 1 GSa/s | Per channel 1 GSa/s Max. 1 GSa/s | Per channel 1 GSa/s Max. 1 GSa/s | Per channel 1 GSa/s
Built-in 16 Channel Logic Analyzer

MSO-2000EA SERIES SELECTION GUIDE

Bandwidth 200MHz 200MHz 100MHz 100MHz 70MHz 70MHz
Channels 4 2 4 2 4 2

Record Length T10M / ch 10M / ch T10M / ch 10M / ch 10M / ch T10M / ch
Real-time Sampling Rate Max. 1 GSa/s | Per channel 1 GSa/s Max. 1 GSa/s | Per channel 1 GSa/s Max. 1 GSa/s | Per channel 1 GSa/s
Built-in 16 Channel Logic Analyzer and Dual Channel 25MHz Arbitrary Waveform Generator

The MSO-2000E series is a mixed-signal oscilloscope, which offers dual analog channels + 16 digital channels or 4 analog channels +

16 digital channels. The MSO-2000E series includes MSO-2000E and MSO-2000EA. MSO-2000E has a built-in 16-channel logic analyzer
and MSO-2000EA has a built-in 16-channel logic analyzer and a dual channel 25MHz arbitrary waveform generator. The entire series
features bandwidth selections of 200MHz, 100MH, and 70MHz. Dual analog channel models provide 1GSa/s real-time sampling rate

per channel; four analog channel models provide 1GSa/s maximum real-time sampling rate. The 8-inch 800%480 TFT LCD and the
minimum 1mV/div vertical range allow the MSO-2000E series to measure complex feeble signals and clearly display measurement results.

For analog channels, the MSO-2000E series provides 10M long memory for users to completely retrieve and analyze waveforms. Users,
based upon the application requirements, can select 1k, 10k, 100k, TM or 10M memory depth. Short memory depth collocating with the
high sampling rate allows users to observe fast-changing waveforms and, on the other hand, long memory depth aims for continuously
changing waveforms. The MSO-2000E series is equipped with waveform search and segmented memory functions to expand the flexible
applications of 10M long memory. The segmented memory can be divided the maximum into 29,000 sections for users to bypass any
unimportant waveforms so as to swiftly search all required waveforms. With the segmented memory function, more meaningful
waveforms can be saved and target waveforms can be displayed rapidly. Users, by using the waveform search function, can rapidly

search desired waveforms according to the required trigger conditions.

16-channel logic analyzer has a memory depth of T0Mpts per channel, which can retrieve
more and longer digital signals as well as clearly display digital signals to obtain sufficient
information for analysis. The minimum input swing of logic analyzer represents the
minimum operating voltage of £250 mV, which demonstrates that digital channels are
highly sensitive with respect to input. The standard bus trigger and decoding functions
include serial and parallel bus such as I°C, SPI, UART (RS232/422/485) and CAN/LIN bus
for automotive communications. The parallel bus function is only for digital channels. Bus
waveforms can be triggered and decoded in real time. The MSO-2000E series offers
complete analysis and debugging capabilities with the economical pricing.

In addition to a 16-channel logic analyzer, MSO-2000EA has a built-in dual channel 25MHz
arbitrary waveform generator with the modulation capability and also features 14 bits vertical
resolution; sample rate of 200MSa/s; 13 standard output waveforms Sine, Square, Pulse,
Ramp, DC, Noise, Sinc, Gaussian, Lorentz, Exponential Rise, Exponential Fall, Haversine,
Cardiac ; AM/FM/FSK modulation and sweep function. The user friendly interface is the ideal
choice for applications such as circuit simulation and education tests.

MSO-2000EA also provides the frequency response analysis function (Bode plot). The FRA
software can be directly downloaded from GW Instek website. Via arbitrary waveform generator,
oscilloscope, and FRA software, users can obtain DUT's FRA characteristic curve plot. FRA has
a very wide application range, including product circuit and component performance verification
and analysis such as Feedback of Circuit Design, Filter Design, Amplifier Design, Resonant
Circuit Design, Cable Frequency Response, and Signal Transformer Performance. Via FRA,

users can preliminarily verify product and analyze component's characteristics without the
expensive instrument.

The frequency range of FRA is from 20Hz to 25MHz; the number of test point can be selected
from 10 to 90 points per decade. After completing the Bode plot, users can select measurement
curve by Cursor so as to retrieve each point's amplitude and phase on the curve.

Good Will Instrument Co., Ltd. | Simply Reliable

CAN Bus Trigger and Decode

Dual Channel Arbitrary Waveform Generator

FRA of RC high-pass filter

Cursor measurement for the determination
at 3dB cut-off frequency of the high-pass filter.



120,000wfm/s WAVEFORM UPDATE RATE AND VPO WAVEFORM DISPLAY TECHNOLOGY

The MSO-2000E series oscilloscope allows users to easily and
completely observe inrush signals and rare transient waveforms
to increase waveform debugging efficiency by using features,
including advanced VPO (Visual Persistence Oscilloscope)
signal processing technology, waveform update rate as high as
120,000 wfm/s, and multi-layered afterglow display to enhance
waveform display efficiency. Oscilloscope with VPO technology

B DUAL DISPLAY SCREEN ZOOM-IN AND PLAY/PAUSE FUNCTIONS

displays signals with three dimensional waveforms constructed
by amplitude, time and signal strength to show each waveform
point. 256 color gradients yield clear waveform changes.
Comparing with the conventional digital storage oscilloscope,
the MSO-2000E series provides more natural and more genuine
signal display effect which is very close to the original analog

signal.

The MSO-2000E series provides the dual display screen zoom-in
function to simultaneously display waveforms and major target
areas. Users can zoom in display area by adjusting time/div. Under
zoom-in mode, waveform can be played or paused so as to
automatically view all input waveforms on the moving zoom-in
screen. User can swiftly identify each desired event. Manual control
play speed and direction can be adjusted according to users'

1M FFT FREQUENCY DOMAIN DISPLAY FUNCTION

requirements. Press “Pause” to stop the play function. With
“waveform search”, all desired events from different stages can
be rapidly identified and examined back and forth. The MSO-
2000E series is capable of swiftly searching signals and observing
signals' details. 10M long memory depth provides the function
of complete waveform retrieval and analysis.

The FFT function of the MSO-2000E Series provides the maximum
1M display for more precision frequency domain display. The
function supports four-window displays, including Rectangular,
Hamming, Hanning, and Black-harris. Users select window display
for frequency domain analysis according to test requirements. The

MSO-2000E series not only provides the FFT function but also
FFTrms, vertical adjustment, and local zoom-in functions for users
to adjust waveforms of frequency domain by their requirements.
Via rapid waveform update rate and waveform search functions,
users can precisely observe the test results of frequency domain.

Simply Reliable | Good Will Instrument Co., Ltd.
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The MSO-2000E series soundly provides 38 measurement items. provides 8 measurement selections. The statistics mode can also
Based upon the parameters such as voltage, current, time, frequency, be selected for users to analyze the mean value, the maximum,
and delay measurement, users can decide which measurement items  the minimum, and standard deviation of the retrieved waveforms
to choose. On the single display screen, the MSO-2000E series to ensure signal's integrity and identify abnormal waveforms.

A  sUPPORT I°C, SPI, UART, CAN, LIN BUS TRIGGER AND DECODING FUNCTION

Decode by Analog Channel Decode by digital Channel Display analog waveform converted from digital signal
The serial bus technology has been widely applied in the present channels, the analog waveform converted from digital channels
embedded application design. To rapidly and correctly trigger and can be observed so as to examine and analyze time-related analog
analyze serial bus data has posed a difficult challenge to engineers. and digital signals. The above-mentioned funciton can verify and
The MSO-2000E series provides parallel and serial bus analysis analyze the conversion between analog and digial signals. Currently,
function with TOM long memory depth. Users can select either many embedded designs are digital signals. The MSO series also
analog or digital channles to trigger, decode, and analyze frequently ~ provides digital channels for parallel bus analysis and decoding.
used 1°C, SPI and UART serial bus and CAN/LIN bus, which is The above standard serial and parallel bus functions are the best
often used by automotive communications. While using digital test platform for school courses and embedded circuit designs.

I3 WAVEFORM SEARCH FUNCTION

SelClear
Users can rapidly search desired waveforms according to the trigger When the trigger condition is met, hollow inverted triangles will
condition. After activating the search function, hollow inverted appear. Users can save all marks to compare with the next input
triangles will show the location met the trigger condition. The upper signal. The front panel of the MSO-2000E series controls waveform
left hand corner Overall will show the total number of waveforms zoom-out and play/pause function to swiftly identify each desired
met the trigger condition. Users can set waveform search by the event. The function allows users to conveniently complete

trigger condition such as Edge, pulse width, Runt, Rise/Fall, and Bus. ~ waveform search and save marks for rapid comparison and analysis.

Good Will Instrument Co., Ltd. ‘ Simply Reliable



DIGITAL FILTER FUNCTION Al  DATA LOG FUNCTION

Unfiltered Waveform with Filtered Waveform,

Noise Interference Noise Removed Users, via the data log function, can observe waveform changes
in long periods of time to ensure product reliability or measure
Engineers are often troubled by noise interference while measuring ~ sporadically appeared signals. The data log function, based on
the requirements, can set record time and interval. Record time
can be selected from 5 minutes to 1000 hours, and record interval
is 5 seconds, the minimum. Waveform type for record data and

. ) . CSV file format for each channel can also be selected. Data can
frequency for each channel. The tracking on function rapidly sets be stored in USB drive, the MSO-2000E series or the remote
same filter frequency for all channels. computer via LAN.

signals in the electric circuit tests. The MSO-2000E series features
the digital filter function which can be set to high pass or low pass

digital filter. Digital filter allows users to independently set filter

I sEGMENTED MEMORY FUNCTION

OSCILLOSCOPES - MSO-2000E Series

Users Can Also Select “Analyze Segments” to Conveniently Obtain The Analysis Results.

To achieve the most ideal application for memory depth, the MSO-  function of the MSO-2000E series allows users to select the

2000E series has the built-in segmented memory function. The number of sections. The maximum sections can be selected
segmented memory function allows users to select the desired are 29,000. After activating the function, users can select and
important signals for observation. Hence, insignificant signals can  observe waveform for each segment by turning the Variable
be neglected and serial bus decoding; pulse or inrush signals can knob. The ultimate application of memory depth, therefore,
be identified when retrieving signals. The segmented memory is completely realized.

I  MAsK FUNCTION

The MSO-2000E series provides the Mask function, which allows 10 points to meet test requirements. Users can also refer to the
users to apply Auto Mask and user-defined Mask to determine examples from user manual to edit Mask by the PC to satisfy
whether the quality of the product meets the regulation. Via user- all test needs. By setting Save On, users can log and monitor
defined mask, users can set up to 8 areas and each area is up to signals, which violate test conditions.

Simply Reliable ‘ Good Will Instrument Co., Ltd. m
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Visual Persistence Oscilloscope

MDO-2000A Series
(300/200/100 MHz)

CE UsB PC | Labview
high Speed | Software | Driver

PictBridge
Compatible

Ethernet

FEATURES =

*300/200/100MHz Bandwidth Selections:
2 Channels

* Maximum Real Time Sampling Rate: 2 GSa/s

* MDO-2000A Equips with a Spectrum Analyzer
MDO-2000AG Equips with a Spectrum
Analyzer ; a Dual Channel 25MHz AWG

* Per Channel 20M Memory Depth and VPO
Waveform Display Technology

* Waveform Update Rate up to 120,000 wfm/s

*8” WVGA TFT LCD

* MDO-2000AG Provides Frequency Response
Analysis Function

* Maximum 1M FFT Provides Higher Frequency
Domain Resolution Measurements

* High Pass, Low Pass and Band Pass Filter
Functions

* 29,000 Segmented Memory Sections and
Waveform Search Function

* "C/UART/CAN/LIN Serial Bus Trigger and
Decoding Functions

* Data Log Function is able to Track Signal
Changes up to 1000 Hours

* Mask Test Function

* Network Storage Function

Good Will Instrument Co., Ltd. | Simply Reliable

PECIFICATIONS

VERTICAL SENSITIVITY

Channels

Bandwidth
Calculated Rise Time
Bandwidth Limit

Vertical Resolution
Input Coupling

Input Impedance

DC Gain Accuracy
Polarity

Maximum Input Voltage
Offset Position Range
Waveform Signal

MDO-2102A/G MDO-2202A/G MDO-2302A/G
2Ch+EXT 2Ch+EXT 2Ch+EXT
DC~100MHz(-3dB) DC~200MHz(-3dB) DC~300MHz(-3dB)
3.5ns 1.75ns 1.17ns
20MHz 20M/100MHz 20M/100M200MHz
8 bits : TmV ~ 10V/div
AC, DC, GND

TMQ// 16pF approx.

+(3% when 2mV/div or greater is selected ; £(5%) when TmV/div is selected

Normal & Invert

300Vrms , CAT |

1mV/div ~ 20mV/div : £0.5V ; 50mV/div ~ 200mV/div : 25V ; 500mV/div ~ 2V/div : £25V ; 5V/div~10V/div : 2250V
+,-,%,+, FFT, Uesr Defined Expression

Process FFT : TMpts ; FFT : Spectral magnitude. Set FFT Vertical Scale to Linear RMS or dBV RMS and FFT
Window to Rectangular, Hamming , Hanning, or Blackman

TRIGGER

Source Ch1,CH2, Line, EXT

Trigger Mode Auto (Supports Roll Mode for 100 ms/div and slower), Normal, Single Sequence

Trigger Type Edge, Pulse Width(Glitch), Video, Pulse Runt, Rise & Fall(Slope), Alternate, Time out, Event-Delay
(1~65,535 events),Time-Delay (Duration;4ns~10s), Bus

Trigger Holdoff Range | 4ns ~10s

Coupling AC, DC, LF rej., Hf rej. , Noise rej.

Sensitivity 1div

EXT TRIGGER

Range +15V

Sensitivity DC ~ 1T00MHz Approx. 100mV; T00MHz ~ 200MHz Approx. 150mV; 200MHz ~ 300MHz Approx. 150mV

Input Impedance TMQ+3%, ~16pF

HORIZONTAL

Time Base Range Tns/div ~ 100s/div (1-2-5 increments); ROLL : 100ms/div ~ 100s/div

Pre-trigger 10 div maximum

Post-trigger 2,000,000 div maximum

Time Base Accuracy
Real Time Sample Rate
Record Length
Acquisition Mode
Peak Detection

+50 ppm over any> 1 ms time interval
Max. : 2GSa/s (shared)

Per Channel 20Mpts

Normal, Average, Peak Detect, Single
2ns (typical)

Average Selectable from 2 to 256

X-Y MODE

X-Axis Input Channel 1

Y-Axis Input Channel 2

Phase Shift +3° at 100kHz

CURSORS AND MEASUREMENT

Cursors Amplitude, Time, Gating Available; Unit : Seconds(S), Hz(1/S), Phase (Degrees), Ratio(%)

Automatic 38 sets : Pk-Pk, Max, Min, Amplitude, High, Low, Mean, Cycle Mean, RMS, Cycle RMS, Area, Cycle
Measurement Area, ROVShoot, FOVShoot, RPREShoot, FPREShoot, Frequency, Period, RiseTime, FallTime, +Width,

-Width, Duty Cycle, +Pulses, -Pulses, +Edges, -Edges, %Flicker, Flicker Idx., FRR, FRF, FFR, FFF, LRR,
LRF, LFR, LFF, Phase

CONTROL PANEL FUN

CTION

Auto Counter
Autoset

Save Setup
Save Waveform

6 digits, range from 2Hz minimum to the rated bandwidth

Single-button, automatic setup of all channels for vertical, horizontal and trigger systems, with undo Autoset
20 sets

24 sets

DISPLAY SYSTEM

TFT LCD Type

Display Resolution
Interpolation
Waveform Display
Waveform Update Rate

8" TFT LCD WVGA color display

800 horizontal x 480 vertical pixels (WVGA)

Sin(x) /x

Dots, Vectors, Variable persistence(16ms~4s), Infinite persistence
120,000 waveforms per second, maximum

Display Mode YT ; XY

Display Graticule 8 x 10 divisions

INTERFACE

USB Port USB 2.0 High-speed host port x 1, USB 2.0 High-speed device port x 1

Ethernet Port (LAN)
Go/NoGo BNC
Kensington Style Lock

RJ-45 connector, 10/100Mbps with HP Auto-MDIX
5V Max/10mA open collector output
Rear-panel security slot connects to standard Kensington-style lock

SPECTRUM ANALYZER SPECIFICATIONS

Frequency Range
Span

Resolution Bandwidth
Reference Level
Vertical Units

Vertical Position
Vertical Scale

Display Average Noise Level
Spurious Response
Frequency Domain
Trace Types

Detection Methods
FFT Windows

DC~1GHz(Max.) (Max. bandwidth ~1GHz uncalibrated)

TkHz ~ 1GHz(Max.)

THz ~ TMHz(Max.)

-50 dBm to +40dBm in steps of 5dBm

dBV RMS; Linear RMS; dBm

-12divs to +12divs

1dB/div to 20dB/div in a 1-2-5 Sequence

1V/div < -50dBm, Avg : 16 ; 100mV/div <-70dBm, Avg: 16 ; 10mV/div <-90dBm, Avg : 16
2nd harmonic distortion< 40dBc ; 3rd harmonic distortion< 45dBc

Normal ; Max Hold ; Min Hold ; Average (2 ~ 256)

Sample ; +Peak ; -Peak ; Average
FFT Factor : Hanning 1.44 ; Rectangular 0.89 ; Hamming 1.30 ; Blackman 1.68

AWG SPECIFICATIONS (MDO-2000AG only)

Channels

Sample Rate
Vertical Resolution
Max. Frequency
Waveforms

Output Range
Output Resolution
Output Accuracy
Offset Range
Offset Resolution

2

200 MSa/s

14 bits

25 MHz

Sine, Square, Pulse, Ramp, DC, Noise, Sinc, Gaston, Lorentz, Exponential Rise, Exponential Fall,
Haversine, Cardiac

20 mVpp to 5 Vpp, HighZ;10 mVpp to 2.5 Vpp, 50 Q
TmV

2% (1 kHz)

£2.5V, HighZ;+1.25 V, 50 Q

TmVv




Rear Panel

MDO-2000A Series

SPECIFICATIONS
MDO-2102A/G MDO-2202A/G MDO-2302A/G

Sine Frequency Range: 100mHz~25MHz ; Flatness(relative to 1TkHz): +0.5dB<15MHz; +1 dB 15MHz~25MHz;
Harmonic Distortion:-40dBc;Stray (Non-harmonic):-40dBc;Total Harmonic Distortion:1%;S/N Ratio:40dB
Frequency Range : 100mHz~15MHz ; Rise/Fall time : <15ns ; Overshoot : <3% ; Duty cycle Square :
50% & Pulse : 0.4%~99.6% ; Min. Pulse Width : 30 ns ; )itter:500 ps

Ramp Frequency Range :100mHz~1MHz ; Linearity : 1% ; Symmetry : 0~100%

FREQUENCY RESPONSE ANALYSIS (MDO-2000AG only)

Dynamic Range >80 dB (typical)

Input and Output Sources | Channel 1 or 2

Frequency Range 20 Hz to 25 MHz

Number of Test Points | 10 to 90 points per decade

Test Amplitude 20 mVpp to 5 Vpp into High-Z ; Fixed test amplitude or custom amplitude for each decade
Test Results Logarithmic overlaid gain and phase plot

Manual Measurements | Two pairs of tracking gain and phase markers

Plot Scaling Auto-scaled during test

MISCELLANEOUS

Square/Pulse

Line Voltage Range AC 100V ~ 240V, 50Hz ~ 60Hz, auto selection

Multi-Language Menu | Available

On-Line Help Available

Time Clock Time and date, provide the date/time for saved data

Operation Environment | Temperature: 0°C to 50°C. Relative Humidity: <80% at 40°C or below; <45%, 41°C ~ 50°C
Dimensions & Weight | 384(W) X 208(H) x 127.3(D) mm, Approx. 3kg

Note : Three-year warranty, excluding probes & LCD display panel.

ORDERING INFORMATION

MDO-2302AG 300MHz, 2-channel, Digital Storage Oscilloscope, Spectrum Analyzer, dual channel 25MHz AWG
MDO-2202AG 200MHz, 2-channel, Digital Storage Oscilloscope, Spectrum Analyzer, dual channel 25MHz AWG
MDO-2102AG 100MHz, 2-channel, Digital Storage Oscilloscope, Spectrum Analyzer, dual channel 25MHz AWG
MDO-2302A 300MHz, 2-channel, Digital Storage Oscilloscope, Spectrum Analyzer
MDO-2202A 200MHz, 2-channel, Digital Storage Oscilloscope, Spectrum Analyzer
MDO-2102A  100MHz, 2-channel, Digital Storage Oscilloscope, Spectrum Analyzer

Accessories :

User manual CD x 1, Power cord x 1,

GTL-110 BNC-BNC cable x 2 (only on MDO-2000AG)

GTP-100B-4 : T00MHz(10:1/1:1)Switchable passive probe for MDO-2102A/2102AG (one per channel)
GTP-200B-4 : 200MHz(10:1/1:1)Switchable passive probe for MDO-2202A/2202AG (one per channel)
GTP-300B-4 : 300MHz(10:1/1:1)Switchable passive probe for MDO-2302A/2302AG (one per channel)
OPTIONAL ACCESSORIES

GRA-426 Rack Adapter Panel

GCP-300  300kHz/200A Current probe
GAK-003 50Q Impedance Adapter

GCP-530 50MHz/30A Current probe

GSC-008  Soft Carrying Case GCP-500  500kHz/150A Current probe
GTL-246  USB Cable, USB 2.0, A-B Type, 1200mm GCP-1030
GCP-020 Current Probe, 40Hz~40kHz, 240A, e A
Gt Bralse GCP-1000 1MHz/70A Current probe
GTP-033A Oscilloscope Probe, 35MHz 1:1 GCP-206P Power supply for current probe (2 input channel)
Passive Probe GCP-425P Current Probe - Power Supply, 4 Channel Power
GDP-025 Differential Probe, 25M High Voltage Supply for GCP-530/1030
Differntial Probe
GDP-050 Differential Probe, 50M High Voltage
Differntial Probe
FREE DOWNLOAD
PC Software ~ OpenWave software Driver USB driver ; LabView driver

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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SELECTION GUIDE

MODEL MDO-2302AG MDO-2202AG MDO-2102AG MDO-2302A MDO-2202A MDO-2102A

Bandwidth 300MHz 200MHz T00MHz 300MHz 200MHz T100MHz
Channels 2 2 2 2 2 2
Record Length 20M /ch 20M /ch 20M / ch 20M /ch 20M / ch 20M /ch
Real-time sampling Rate Max. 2 GSa/s Max. 2 GSa/s Max. 2 GSa/s Max. 2 GSa/s Max. 2 GSa/s Max. 2 GSa/s
Built-in MDO-2000A : Spectrum Analyzer

MDO-2000AG : Spectrum Analyzer ; Dual Channel 25MHz Arbitrary Waveform Generator

MDO-2000A is an advanced version of MDO-2000E. The selectable bandwidth range is upgraded to 300MHz. The full bandwidth ranges
include 300MHz, 200MHz and 100MHz. The sampling rate has upgraded to Max. 2GSa/s and the memory depth has also been
upgraded to 20M/CH. Hence, the three major specifications of oscilloscopes have been improved. The new models of the series feature

2 channels including MDO-2000A and MDO-2000AG. The entire series offers the functions of oscilloscope and spectrum analyzer. On
top of that, MDO-2000AG features a dual-channel 25MHz arbitrary waveform generator. The new generation MDO-2000A series

provides better sampling rate and memory depth for users to obtain more realistic signal integrity, and higher bandwidth selections meet

the measurement requirements of higher frequencies.

In addition to advanced oscilloscope specifications, the MDO-2000A series is also a dual-domain
test platform. For frequency domain analysis, the spectrum analyzer measurement mode is
provided to allow users to have frequency domain analysis with higher resolution. The FFT
operation on the oscilloscope is limited by the horizontal level setting (sampling rate), and most
oscilloscopes only provide Tk FFT points, so users often cannot get the correct frequency domain
display. The frequency domain provided by MDO-2000A has an operation interface the same as
the general spectrum analyzer. Its fast frequency domain update is like a real time spectrum
analyzer. While operating the spectrum analyzer of MDO-2000A, users can input Center frequency,
Span, Start frequency, and Stop frequency based upon test requirements so as to rapidly and
intuitively observe required frequency range that allows users to experience the user interface of a
real spectrum analyzer. While observing frequency domain display, engineers can observe
waveform characteristics, which are not easily to be seen from time domain waveforms, for
instance, the harmonic composition of a waveform and the frequency characteristics of a

modulation signal.

The figure on the right shows why the resolution of the spectrum analysis is better than that of the
FFT of the general oscilloscope. Therefore, using the frequency domain signal of the spectrum
analysis, the frequency domain peaks and the components of each composition can be correctly
captured, which is impossible for the general FFT. Conventional DSO's FFT always calculates the
entire signal bandwidth up to half the sampling rate (Fs). However, the insufficient calculation
capability can't conduct FFT calculation with more points. Users can't have the signal's detailed
frequency information due to the insufficient frequency resolution from the calculation result.
Whereas MDO-2000A analyzes signal spectrum of interest. The start frequency and stop
frequency of the spectrum analyzer can be selected according to the characteristics of the test
signal, so that the frequency domain signal can be displayed on the screen. Compared with
oscilloscope' FFT, the MDO-2000A series allows engineers to effectively conduct signal
measurements on frequency domain. Right illustration shown the conventional DSO's FFT (above
figure) VS. MDO-2000A's Spectrum analyzer (below figure).

MDO-2000A's spectrum analyzer's frequency measurement range is from DC to 1GHz, which can
meet the requirements of the low frequency test of audio and vibration. The general spectrum
analyzer cannot measure the signals below 9kHz. The highest frequency of 1GHz is shown on the
right. MDO-2000A uses a BNC Cable to connect to the RF Signal Generator to obtain the
maximum 1GHz signal frequency. Although the 1GHz signal has attenuated in the time domain,
the input signal can still be obtained in the frequency domain.

Good Will Instrument Co., Ltd. | Simply Reliable
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The spectrum analyzer of MDO-2000A can automatically adjust to the most appropriate sample
rate according to users' input frequency range. The required data for calculation is also from the
same sampling. By the tremendous calculation efficiency of Zynq SoC, a large amount of
calculation can be done in a very short period of time. Therefore, MDO-2000A can complete a
spectrum faster than a conventional spectrum analyzer. The screen display on the right shows the
spectrum results of MDO-2000A's spectrum analyzer of FSK signal. The parameters of FSK signal:
500mVpp sine wave, fmax: 10.2MHz, fmin: 10.0MHz, bit rate: 10.0kHz. Users can directly input
Center and Span Frequency by an intuitive and swift setting. Fmax and fmin can be clearly

identified from the screen display.

When the same signal is tested by FFT (the right display was the result tested by Key sight
DSOX2000A), most users do not know the correlation between the sampling rate of the time
domain signal and the frequency of the DUT signal, so the FFT waveform display is not easy to
adjust correctly. The slow update, time domain waveform overlapping with the frequency domain
waveform, and most DSOs do not provide the search function together make it impossible to
clearly analyze the frequency domain waveform and simultaneously measure the components of
more than two modulated signals. FFT without RBW setting does not allow users to adjust the

output waveform with the best resolution according to the characteristics of the actual waveform.

MDO-2000A's Spectrum Analyzer also includes Spectrum Trace Type settings (Normal, Max-hold,
Min-hold, and Average). Users can freely select various Spectrum Traces for simultaneous display.
Detection method (Sample, +Peak, -Peak, and Average) can be individually set for each Trace.
Additionally, users, via Cursor, can manually mark the corresponding positions to reflect Frequency
and Amplitude. The Search function can also be applied to log spectrum's Peak Table. Amplitude
is displayed with dB and Marker can obtain measurement data. Display on the rightis a FM

signal's spectrum.

Users can use the Search function to search and mark several amplitudes and frequencies. Search

methods include Max. peak and threshold. Measurement results can be displayed and saved.

The display on the right shows the frequency domain display of the AM signal. Via the Search

function, users can easily capture more than two spectral components

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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OSCILLOSCOPES - MDO-2000A Series

The MDO-2000A series oscilloscope allows users to easily and completely
observe inrush signals and rare transient waveforms to increase waveform
debugging efficiency by using features, including advanced VPO (Visual
Persistence Oscilloscope) signal processing technology, waveform update
rate as high as 120,000 wfm/s, and multi-layered afterglow display to
enhance waveform display efficiency. Oscilloscope with VPO technology

displays signals with three dimensional waveforms constructed by
amplitude, time and signal strength to show each waveform point.
256 color gradients yield clear waveform changes. Comparing with
the conventional digital storage oscilloscope, the MDO-2000A series
provides more natural and more genuine signal display effect which
is very close to the original analog signal.

“ SUPPORT I2C, UART, CAN, LIN BUS TRIGGER AND DECODING FUNCTIONS

The serial bus technology has been widely applied in the present
embedded application design. The loT devices connecting sensors
and the peripheral components are using serial bus such as UART,
I’C. To rapidly and correctly trigger and analyze serial bus data has
posed a difficult challenge to engineers. The MDO-2000A series

WAVEFORM SEARCH FUNCTION

Users can rapidly search desired waveforms according to the trigger
condition. After activating the search function, hollow inverted triangles
will show the location met the trigger condition. The upper left hand
corner Overall will show the total number of waveforms met the trigger
condition. Users can set waveform search by the trigger condition such
as Edge, pulse width, Runt, Rise/Fall, and Bus. When the trigger
condition is met, hollow inverted triangles will appear. Users can save
all marks to compare with the next input signal. The front panel of the
MDO-2000A series controls waveform zoom-out and play/pause function
to swiftly identify each desired event. The function allows users to
conveniently complete waveform search and save marks for rapid

comparison and analysis.

Good Will Instrument Co., Ltd. ‘ Simply Reliable

provides serial bus analysis function with 20M long memory depth.
Users can trigger, decode, and analyze frequently used I°C and UART
serial bus and CAN/LIN bus, which is often used by automotive
communications.

A  DATA LOG FUNCTION

Users, via the data log function, can observe waveform changes in long
periods of time to ensure product reliability or measure sporadically
appeared signals. The data log function, based on the requirements,
can set record time and interval. Record time can be selected from

5 minutes to 1000 hours, and record interval is 2 seconds, the
minimum. Waveform type for record data and CSV file format for each
channel can also be selected. Data can be stored in USB drive, the

MDO-2000A series or the remote computer via LAN.



I SEGMENTED MEMORY FUNCTION

Users Can Select “Analyze Segments” to Conveniently Obtain The Analysis Results.

To achieve the most ideal application for memory depth, the MDO-2000A
series has the built-in segmented memory function. The segmented
memory function allows users to select the desired important signals for
observation. Hence, insignificant signals can be neglected and serial bus
decoding; pulse or inrush signals can be identified when retrieving signals.

I MAsK FUNCTION

The segmented memory function of the MDO-2000A series allows users
to select the number of sections. The maximum sections can be selected
are 29,000. After activating the function, users can select and observe
waveform for each segment by turning the Variable knob. The ultimate
application of memory depth, therefore, is completely realized.

The MDO-2000A series provides the Mask function, which allows
users to apply Auto Mask and user-defined Mask to determine
whether the quality of the product meets the regulation. Via user-
defined mask, users can set up to 8 areas and each area is up to

25MHz DUAL CHANNEL ARBITRARY WAVEFORM GENERATOR

* MDO-2000AG only

© ¢

With respect to signal source, MDO-2000AG features a built-in dual
channel 25MHz arbitrary waveform generator with modulation capability
and also provides 14 bits vertical resolution; sample rate of 200MSa/s;
13 output waveforms (Sine, Square, Pulse, Ramp, DC, Noise, Sinc,
Gaussian, Lorentz, Exponential Rise, Exponential Fall, Haversine, Cardiac);
and AM/FM/FSK modulation and sweep function. The friendly user
interface is the ideal choice for education and applications such as circuit
simulation tests. Arbitrary waveform generator provides users with 16k
memory length. The arbitrary waveform can be edited through the PC
software, and the edited arbitrary waveform(CSV file) can be recalled by
the AWG function.

10 points to meet test requirements. Users can also refer to the
examples from user manual to edit Mask by the PC to satisfy all
test needs. By setting Save On, users can log and monitor signals,
which violate test conditions.

.}. PROVIDE FREQUENCY RESPONSE ANALYSIS (FRA) FUNCTION

* MDO-2000AG only

FRA (bode plot) has a very wide application range ,including product circuit
and component performance verification and analysis, such as negative
feedback networks of switch mode power supplies design (loop response),
feedback of circuit design, filter design, amplifier design, resonant Circuit
design, cable frequency response and signal transformer performance etc.
The diagram above is a RC high pass filter. The -3dB cut-off frequency=
1.06kHz (F=1/2*m*R*C) and the measurement result is 1.1kHz which is
quite close to the theoretical value. The frequency test range of FRA and the
max. 90 points per decade of test point are higher than that of Keysight
InfiniiVision 3000T's option. More points per decade allow users to get
higher accurate test results.

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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MDO-2000E Series
(200/100/70 MHz)

CE UsB PC | Labview
high Speed | Software | Driver

PictBridge
Compatible

Ethernet

FEATURES =

*200/100/70MHz Bandwidth Selections:
2 or 4 Channels

* Real Time Sample Rate Per Channel:
1GSa/s (2 Channel Models); Maximum Real
Time Sample Rate: 1 GSa/s (4 Channel Models)

* MDO-2000EG Equips with a Spectrum
Analyzer and a Dual Channel 25MHz AWG

* MDO-2000EX Equips with a Spectrum
Analyzer ; a Dual Channel 25MHz AWG;
DMM and Power Supply

* Per Channel 10M Memory Depth and VPO
Waveform Display Technology

* Waveform Update Rate up to 120,000 wfm/s

* 8" WVGA TFT LCD

* Free Frequency Response Analyzer Software

* Maximum TM FFT Provides Higher Frequency
Domain Resolution Measurements

* High Pass, Low Pass and Band Pass Filter
Functions

* 29,000 Segmented Memory Sections and
Waveform Search Functions

* |’C/SPIJUART/CAN/LIN Serial Bus Trigger
and Decoding Functions

* Data Log Function is Able to Track Signal
Changes up to 1000 Hours

* Mask Test Function

* Network Storage Function

* True RMS Measurement in DMM Function

Good Will Instrument Co., Ltd. | Simply Reliable

SPECIFICATIONS

MDO-2072E(G/X) | MDO-2074E(G/X)| MDO-2102E(G/X)| MDO-2104E(G/X)| MDO-2202E(G/X) [MDO-2204E (G/X)
VERTICAL SENSITIVITY
Channels 2ch+EXT [ 4ch 2Ch+EXT [ 4ch 2Ch+EXT | 4ch
Bandwidth DC~70MHz(-3dB) DC~100MHz(-3dB) DC~200MHz(-3dB)
Calculated Rise Time Sns 3.5ns 1.75ns
Bandwidth Limit 20MHz 20MHz 20M/100MHz
Vertical Resolution | 8 bits : TmV ~ 10V/div
Input Coupling AC, DC, GND

Input Impedance
DC Gain Accuracy
Polarity

Maximum Input Voltage
Offset Position Range
Waveform Signal
Process

TMQ// 16pF approx.

+(3% when 2mV/div or greater is selected ; £(5%) when 1mV/div is selected

Normal & Invert

300Vrms , CAT |

1mV/div ~ 20mV/div: £0.5V ; 50mV/div ~ 200mV/div: £5V ; 500mV/div ~ 2V/div: £25V; 5V/div~10V/div: 250V
+,-,x,+, FFT, Uesr Defined Expression

FFT : 1Mpts ; FFT : Spectral magnitude. Set FFT Vertical Scale to Linear RMS or dBV RMS and FFT
Window to Rectangular, Hamming, Hanning, or Blackman

TRIGGER

Source CH1,CH2, CH3, CH4, Line, EXT* ; *dual channel models only

Trigger Mode Auto (Supports Roll Mode for 100 ms/div and slower), Normal, Single Sequence

Trigger Type Edge, Pulse Width(Glitch), Video, Pulse Runt, Rise & Fall(Slope), Alternate, Time out, Event-Delay
(1~65,535 events),Time-Delay(Duration;4ns~10s), Bus

Trigger Holdoff Range | 4ns ~ 10s

Coupling AC, DC, LF rej., Hf rej., Noise rej.

Sensitivity 1div

EXT TRIGGER

Range +15V

Sensitivity DC ~100MHz Approx. 100mV; T00MHz ~ 200MHz Approx. 150mV

Input Impedance TMQ+3%, ~16pF

HORIZONTAL

Time Base Range Tns/div ~ 100s/div (1-2-5 increments); ROLL : 100ms/div ~ 100s/div

Pre-trigger 10 div maximum

Post-trigger 2,000,000 div maximum

Time Base Accuracy
Real Time Sample Rate
Record Length
Acquisition Mode
Peak Detection

+50 ppm over any > 1 ms time interval

Max. : 1GSa/s (4ch model); Per channel 1GSa/s (2ch model)
10Mpts/CH

Normal, Average, Peak Detect, Single

2ns (typical)

Average Selectable from 2 to 256

X-Y MODE

X-Axis Input Channel 1 ; Channel 3% (* : four channel models only)

Y-Axis Input Channel 2 ; Channel 4% (* : four channel models only )

Phase Shift +3° at 100kHz

CURSORS AND MEASUREMENT

Cursors Amplitude, Time, Gating Available; Unit : Seconds(S), Hz(1/S), Phase (Degrees), Ratio (%)

Automatic 38 sets : Pk-Pk, Max, Min, Amplitude, High, Low, Mean, Cycle Mean, RMS, Cycle RMS, Area, Cycle Area,
Measurement ROVShoot, FOVShoot, RPREShoot, FPREShoot, Frequency, Period, RiseTime, FallTime, +Width, -Width,

Duty Cycle, +Pulses, -Pulses, +Edges, -Edges, %Flicker, Flicker Idx., FRR,FRF,FFR,FFF,LRR,LRF,LFR,LFF,Phase

CONTROL PANEL FUNCTION

Auto Counter
Autoset

Save Setup
Save Waveform

6 digits, range from 2Hz minimum to the rated bandwidth

Single-button, automatic setup of all channels for vertical, horizontal and trigger systems, with undo Autoset
20 sets

24 sets

DISPLAY SYSTEM

TFT LCD Type
Display Resolution
Interpolation
Waveform Display
Waveform Update Rate

8" TFT LCD WVGA color display

800 horizontal x 480 vertical pixels (WVGA)

Sin(x)/x

Dots, Vectors, Variable persistence(16ms~4s), Infinite persistence
120,000 waveforms per second, maximum

Display mode YT ; XY

Display Graticule 8 x 10 divisions

INTERFACE

USB Port USB 2.0 High-speed host port x 1, USB 2.0 High-speed device port x 1

Ethernet Port (LAN)
Go/NoGo BNC
Kensington Style Lock

RJ-45 connector, 10/100Mbps with HP Auto-MDIX
5V Max/10mA open collector output
Rear-panel security slot connects to standard Kensington-style lock

SPECTRUM ANALYZER SPECIFICATIONS

Frequency Range
Span

Resolution Bandwidth
Reference Level
Vertical Units
Vertical Position
Vertical Scale

Display Average Noise Level
Spurious Response
Frequency Domain
Trace Types
Detection Methods
FFT Windows

DC~500MHz(Max.) (Max. bandwidth ~500MHz uncelebrated)

TkHz ~ 500MHz(Max.)

1Hz ~ 500kHz(Max.)

-50 dBm to +40dBm in steps of 5dBm

dBV RMS; Linear RMS; dBm

-12divs to +12divs

1dB/div to 20dB/div in a 1-2-5 Sequence

1V/div < -50dBm, Avg : 16 ; 100mV/div < -70dBm, Avg : 16 ; 10mV/div < -90dBm, Avg: 16
2nd harmonic distortion< 40dBc ; 3rd harmonic distortion< 45dBc

Normal ; Max Hold ; Min Hold ; Average (2 ~ 256)

Sample ; +Peak ; -Peak ; Average
FFT Factor : Hanning 1.44 ; Rectangular 0.89 ; Hamming 1.30 ; Blackman 1.68

AWG SPECIFICATIONS

Channels

Sample Rate
Vertical Resolution
Max. Frequency
Waveforms

Output Range
Output Resolution
Output Accuracy
Offset Range
Offset Resolution
Sine

Square/Pulse

2

200 MSa/s

14 bits

25 MHz

Sine, Square, Pulse, Ramp, DC, Noise, Sinc, Gaston, Lorentz, Exponential Rise, Exponential Fall,
Haversine, Cardiac

20 mVpp to 5 Vpp, HighZ;10 mVpp to 2.5 Vpp, 50 Q

TmVv

2% (1 kHz)

+2.5V, HighZ;+1.25V, 50 Q

Tmv

Frequency Range: 100mHz~25MHz ; Flatness(relative to TkHz): +0.5dB<15MHz; +1 dB 15MHz~25MHz;
Harmonic Distortion: -40dBc; Stray(Non-harmonic): -40dBc; Total Harmonic Distortion:1%; S/N Ratio: 40dB
Frequency Range:100mHz~15MHz ; Rise/Fall time:<15ns ; Overshoot: <3% ; Duty cycle Square:50% &
Pulse:0.4%~99.6% ; Min. Pulse Width:30 ns ; Jitter:500 ps

Ramp

Frequency Range:100mHz~1MHz ; Linearity: 1% ; Symmetry: 0~100%
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MDO-2000E Series

SPECIFICATIONS
MDO-2072E(G/X) | MDO-2074E(G/X)| MDO-2102E(G/X)| MDO-2104E(G/X)| MDO-2202E(G/X)| MDO-2204E (G/X)

FREQUENCY RESPONSE ANALYSIS

Dynamic Range
Input and Output Sources
Frequency Range
Number of Test Points
Test Amplitude
Test Results

Manual Measurements
Plot Scaling

> 80 dB (typical)

Channel 1 or 2 (3 or 4 for four channel model)

20 Hz to 25 MHz

10 to 90 points per decade

20 mVpp to 5 Vpp into High-Z Fixed amplitude across entire sweep
Logarithmic overlaid gain and phase plot

Two pairs of tracking gain and phase markers

Auto-scaled during test

DMM SPECIFICATIONS (MDO-2000EX only)

Operation Environment

Digit Level 5,000 counts ; CAT Il 600Vrms, CAT Il 300Vrms

DC Voltage 50mV, 500mV, 5V, 50V, 500V, 1000V 6 ranges

Accuracy 50mV, 500mV, 5V, 50V, 500V, 1000V +(0.1% reading + 5 digits)

Input Impedance momMQ

DC Current 50mA, 500mA, 10A 3 ranges

Accuracy 50mA~500mA (0.5% reading+0.05mA), 10A +(0.5% reading + 50mA)

AC Voltage 50mV, 500mV, 5V, 50V, 700V 5 ranges

Accuracy 50mV, 500mV, 5V, 50V, 700V +(1.5% reading + 15 digits) at 50Hz~TkHz
* Amplitude greater than 0.2% of the full scale reading.

AC Current 50mA, 500mA, 10A 3 ranges

Accuracy 50mA, 500mA, +(1.5% reading + 0.05mA)at 50Hz~TkHz ; 10A +(3% reading + 50mA) at 50Hz~1kHz
* Measure range: >10mA

Resistance 50002, 5k, 50k, 500k, 5MQ, 5 ranges

Accuracy 50002, 5k 2, 50k 2, 500k (2 +(0.3% reading + 3 digits); SMQ +(0.5% reading + 5 digits)

POWER SUPPLY SOECIFICATIONS (MDO-2000EX only)

Output Channel CH1 & CH2

Output Voltage Range | 1.0V~5.0V

Output Current(Max.)| 1A

Voltage Step 0.1V Continuously Adjustable

Output Voltage Accuracy| +3%

Ripple and Noise 50mVrms

POWER SOURCE MISCELLANEOUS

Line Voltage Range AC 100V ~ 240V, 50Hz ~ 60Hz, auto selection

Multi-Language Menu | Available

On-Line Help Available

Time Clock Time and date, provide the date/time for saved data

Temperature: 0°C to 50°C. Relative Humidity: <80% at 40°C or below; <45%, 41°C ~ 50°C

DIMENSIONS & WEIGHT

384(W) X 208(H) X 127.3(D)mm, Approx. 3 kg

Note : Three-year warranty, excluding probes & LCD display panel.

ORDERING INFORMATION

MDO-2204E(G/X) 200MHz,4Channel,Digital Storage Oscilloscope,Spectrum analyzer,dual channel 25MHz AWG

MDO-2202E(G/X) 200MHz,2Channel,Digital Storage Oscilloscope,Spectrum analyzer,dual channel 25MHz AWG

MDO-2104E(G/X) 100MHz,4Channel,Digital Storage Oscilloscope,Spectrum analyzer,dual channel 25MHz AWG

MDO-2102E(G/X) 100MHz,2Channel,Digital Storage Oscilloscope,Spectrum analyzer,dual channel 25MHz AWG

MDO-2074E(G/X)  70MHz,4Channel,Digital Storage Oscilloscope,Spectrum analyzer,dual channel 25MHz AWG

MDO-2072E(G/X)  70MHz,2Channel,Digital Storage Oscilloscope, Spectrum analyzer,dual channel 25MHz AWG

“(X)” built in 5,000 counts DMM and power supply

Accessories :

User manual CD x 1,Power cord x T, GTL-110 BNC-BNC cable x 2, GTL-105A Alligator Clip test lead

(only on MDO-2000EX), GTL-207A Banana plug test lead (only on MDO-2000EX)

GTP-070B-4 : 70MHz(10:1/1:1)Switchable passive probe for MDO-2072E (X) /2074E (X) (one per channel)

GTP-100B-4 : 100MHz(10:1/1:1)Switchable passive probe for MDO-2102E(X) /2104E (X) (one per channel)

GTP-200B-4 : 200MHz(10:1/1:1)Switchable passive probe for MDO-2202E (X) /2204E (X) (one per channel)

OPTIONAL ACCESSORIES

GRA-426 Rack Adapter Panel

GAK-003 50Q2 Impedance Adapter

GTL-246 USB Cable, USB 2.0, A-B Type, 1200mm

GTL-205A Temperature probe adaptor with
thermocouple (K type)

GDP-025 25MHz High voltage differential probe

GDP-050 50MHz High voltage differential probe

GDP-100 100MHz High voltage differential probe

GSC-008 Soft Carrying Case

GCP-020 Current Probe, 40Hz~40kHz, 240A

FREE DOWNLOAD

PC Software  OpenWave software Driver

GCP-300  300kHz/200A Current probe

GCP-530 50MHz/30A Current probe

GCP-500  500kHz/150A Current probe

GCP-1030 100MHz/30A Current probe

GCP-1000 1MHz/70A Current probe

GCP-206P Power supply for current probe (2 input channel)

GCP-425P Current Probe - Power Supply, 4 Channel Power Supply
for GCP-530/1030

GTP-033A Oscilloscope Probe, 35MHz 1:1 Passive Probe, BNC(P/M)

USB driver ; LabView driver

Rear Panel

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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[ 120,000ufim/s WAVEFORM UPDATE RATE AND VPO WAVEFORM DISPLAY TECHNOLOGY

The MDO-2000E series oscilloscope allows users to easily and
completely observe inrush signals and rare transient waveforms
to increase waveform debugging efficiency by using features,
including advanced VPO (Visual Persistence Oscilloscope) signal
processing technology, waveform update rate as high as 120,000
wfm/s, and multi-layered afterglow display to enhance waveform
display efficiency. Oscilloscope with VPO technology displays
signals with three dimensional waveforms constructed by
amplitude, time and signal strength to show each waveform point.
256 color gradients yield clear waveform changes. Comparing with
the conventional digital storage oscilloscope, the MDO-2000E
series provides more natural and more genuine signal display
effect which is very close to the original analog signal.

WAVEFORM SEARCH FUNCTION

a__Db

=
=

Users can rapidly search desired waveforms according to the trigger
condition. After activating the search function, hollow inverted
triangles will show the location met the trigger condition. The upper
left hand corner Overall will show the total number of waveforms
met the trigger condition. Users can set waveform search by the
trigger condition such as Edge, pulse width, Runt, Rise/Fall, and

I  DATA LOG FUNCTION

Users, via the data log function, can observe waveform changes
in long periods of time to ensure product reliability or measure
sporadically appeared signals. The data log function, based on
the requirements, can set record time and interval. Record time
can be selected from 5 minutes to 1000 hours, and record interval
is 5 seconds, the minimum. Waveform type for record data and
CSV file format for each channel can also be selected. Data can
be stored in USB drive, the MDO-2000E series or the remote
computer via LAN.

Good Will Instrument Co., Ltd. ‘ Simply Reliable

A 5UPPORT I2C,SPIUART.CAN,LIN BUS TRIGGER AND DECODING FUNCTIONS

The serial bus technology has been widely applied in the present

embedded application design. The loT devices connecting sensors
and the peripheral components are using serial bus such as UART,
I’C, and SPI. To rapidly and correctly trigger and analyze serial bus
data has posed a difficult challenge to engineers. The MDO-2000E

series provides serial bus analysis function with TOM long memory

depth. Users can trigger, decode, and analyze frequently used I’C,
SPI and UART serial bus and CAN/LIN bus, which is often used by

automotive communications.

Bus. When the trigger condition is met, hollow inverted triangles
will appear. Users can save all marks to compare with the next input
signal. The front panel of the MDO-2000E series controls waveform
zoom-out and play/pause function to swiftly identify each desired
event. The function allows users to conveniently complete waveform
search and save marks for rapid comparison and analysis.

I3 MAsK FUNCTION

The MDO-2000E series provides the Mask function, which allows
users to apply Auto Mask and user-defined Mask to determine
whether the quality of the product meets the regulation. Via user-
defined mask, users can set up to 8 areas and each area is up to
10 points to meet test requirements. Users can also refer to the
examples from user manual to edit Mask by the PC to satisfy all
test needs. By setting Save On, users can log and monitor signals,
which violate test conditions.



I sEGMENTED MEMORY FUNCTION

Users Can Select “Analyze Segments” to Conveniently Obtain The Analysis Results.

To achieve the most ideal application for memory depth, the MDO-
2000E series has the built-in segmented memory function. The
segmented memory function allows users to select the desired
important signals for observation. Hence, insignificant signals can
be neglected and serial bus decoding; pulse or inrush signals can be
identified when retrieving signals. The segmented memory function

25MHz DUAL CHANNEL ARBITRARY WAVEFORM GENERATOR

of the MDO-2000E series allows users to select the number of
sections. The maximum sections can be selected are 29,000.
After activating the function, users can select and observe
waveform for each segment by turning the Variable knob. The
ultimate application of memory depth, therefore, is completely
realized.

© o

With respect to signal source, MDO-2000E features a built-in dual
channel 25MHz arbitrary waveform generator with modulation
capability and also provides 14 bits vertical resolution; sample rate
of 200MSa/s; 13 output waveforms (Sine, Square, Pulse, Ramp, DC,
Noise, Sinc, Gaussian, Lorentz, Exponential Rise, Exponential Fall,
Haversine, Cardiac); and AM/FM/FSK modulation and sweep
function. The friendly user interface is the ideal choice for education

CA POWER SUPPLY AND DMM FUNCTIONS (MDO-2000EX only)

MDO-2000EX has expanded its capabilities by incorporating a 5,000
count DMM and a 5V/1A power supply. DMM provides tests for
ACV, DCV, ACA, DCA resistance, diode and temperature. The highly
accurate DMM can strengthen DSQO's capabilities of voltage and
current measurement accuracy. Power supply provides 5V/1A; 0.1V
incremental adjustment which can supply power for the development

and applications such as circuit simulation tests. Arbitrary
waveform generator provides users with 16k memory length.
Users can upload basic waveforms, including Sine, Square,
Pulse, Ramp, and Noise to edit arbitrary waveforms. Normal
and Function Edit can edit waveforms. The edited waveforms
can be saved as UAW file for data access.

7 QUTIUT £y GUTPIT 1y

+ @ +

board and loT (Internet of Things) module of the often used
8051/Arduino/ESP8266/MSP430 in Microprocessors and Micro
controllers experiment courses. For education and digital circuit
tests, it can satisfy the voltage input requirements of 5V or 3.3V.
Each increment is 0.1V and over load protection is available.

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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Visual Persistence Oscilloscope

GDS-2000E Series
(200/100/70 MHz)

Labview

c € UsB PC PictBridge
high Speed | Software | Driver

Ethernet Compatible

FEATURES =

*200/100/70MHz Bandwidth

* Sampling Rate : Max. 1GSa/s (4ch Model) ;
Per Channel 1GSa/s (2ch Model)

*10M/CH Memory Depth and VPO Waveform
Display Technology

* Waveform Update Rate of 120,000 wfm/s

* 8" 800 x 480 TFT LCD Display

* Max. TM pts of FFT to Get Higher Resolution
in Frequency Domain

* Digital Filter Function

* Segmented Memory and Waveform Search
Functions

* I’C/SPI/UART/CAN/LIN Serial Bus Trigger
and Decoding Function

* Data Log Function for Waveform Observation
in Long Periods of Time

* Network Storage Function

Good Will Instrument Co., Ltd. | Simply Reliable

SPECIFICATIONS

VERTICAL SENSITIVITY

Channels

Bandwidth
Calculated Rise Time
Bandwidth Limit

Vertical Resolution
Input Coupling

Input Impedance

DC Gain Accuracy
Polarity

Maximum Input Voltage
Offset Position Range

Waveform Signal Process

GDS-2072E | GDS-2074E | GDS-2102E| GDS-2104E | GDS-2202E | GDS-2204E
2Ch+EXT 4Ch 2Ch+EXT 4Ch 2Ch+EXT 4Ch
DC~70MHz(-3dB) DC~100MHz(-3dB) DC~200MHz(-3dB)
5ns 3.5ns 1.75ns
20MHz 20MHz 20M/100MHz

8 bits : TmV ~ 10V/div

AC, DC, GND

TMQ // 16pF approx.

1(3% when 2mV/div or greater is selected ; £(5%) when 1mV/div is selected
Normal & Invert

300Vrms , CAT | (300Vrms CAT Il with GTP-070B-4/1008-4/200B-4, 10 : 1 probe)
TmV/div ~ 20mV/div : 0.5V ; 50mV/div ~ 200mV/div : 5V ; 500mV/div ~ 2V/div : 125V ;
5V/div~10V/div : £250V

+,-,x%,+, FFT, FFTrms, Uesr defined expression.

FFT : 1Mpts ; FFT : Spectral magnitude. Set FFT Vertical Scale to Linear RMS or dBV RMS ;
FFT Window Displays : Rectangular, Hamming , Hanning, Blackman-Harris

Input Impedance

TRIGGER

Source CH1 ,CH2, CH3, CH4, Line, EXT* ; *dual channel models only.

Trigger Mode Auto (Supports Roll Mode for 100 ms/div and slower), Normal, Single Sequence

Trigger Type Edge, Pulse Width(Glitch), Video, Pulse Runt, Rise & Fall(Slope), Alternate, Time out,
Event-Delay(1~65,535 events), Time-Delay(Duration;4ns~10s), Bus

Trigger Holdoff Range 4ns ~ 10s

Coupling AC, DC, LF rej., Hf rej., Noise rej.

Sensitivity 1div

EXT TRIGGER

Range =15V

Sensitivity DC ~ 100MHz Approx. 100mV

100MHz ~ 200MHz Approx. 150mV
TMQ+3%, ~16pF

Time Base Accuracy
Real Time Sample Rate
Record Length
Acquisition Mode
Peak Detection

HORIZONTAL

Time Base Range 1ns/div ~ 100s/div (1-2-5 increments); ROLL : 100ms/div ~ 100s/div
Pre-trigger 10 div maximum

Post-trigger 2,000,000 div maximum

+50 ppm over any > 1 ms time interval

Max. : 1GSa/s (4ch model); Per channel 1GSa/s (2ch model)
Max. : 10Mpts

Normal, Average, Peak Detect, Single

2ns (typical)

Average Selectable from 2 to 256

X-Y MODE

X-Axis Input Channel T; Channel 3* (* : four channel models only )
Y-Axis Input Channel 2 ; Channel 4* (* : four channel models only)
Phase Shift +3° at T00kHz

CURSORS AND MEASUREMENT

Cursors
Automatic Measurement

Control Panel Function
Auto Counter
Autoset

Save Setup
Save Waveform

Amplitude, Time, Gating Available; Unit : Seconds(S), Hz(1/S), Phase (Degrees), Ratio(%)

36 sets: Pk-Pk, Max, Min, Amplitude, High, Low, Mean, Cycle Mean, RMS, Cycle RMS, Area, Cycle Area,
ROVShoot, FOVShoot, RPREShoot, FPREShoot, Frequency, Period, RiseTime, FallTime, +Width,
-Width, Duty Cycle, +Pulses, -Pulses, +Edges, -Edges, FRR, FRF, FFR, FFF, LRR, LRF, LFR, LFF, Phase|
Cursors measurement

6 digits, range from 2Hz minimum to the rated bandwidth

Single-button, automatic setup of all channels for vertical, horizontal and trigger systems,

with undo Autoset

20set

24set

DISPLAY SYSTEM

TFT LCD Type

Display Resolution
Interpolation
Waveform Display
Waveform Update Rate

8" TFT LCD WVGA color display

800 horizontal x 480 vertical pixels (WVGA)

Sin(x) /x

Dots, Vectors, Variable persistence(16ms~10s), Infinite persistence
120,000 waveforms per second, maximum

Go/NoGo BNC
Kensington Style Lock

Display mode YT ; XY

Display Graticule 8 x 10 divisions

INTERFACE

USB Port USB 2.0 Full-speed host port x 1, USB High-speed 2.0 device port x 1
Ethernet Port (LAN) RJ-45 connector, 10/100Mbps with HP Auto-MDIX

5V Max/10mA open collector output
Rear-panel security slot connects to standard Kensington-style lock

POWER SOURCE MISCELLANEOUS

Line Voltage Range
Multi-Language Menu
On-Line Help

Time clock

Operation Environment

AC 100V ~ 240V, 50Hz ~ 60Hz, auto selection

Available

Available

Time and date, provide the date/time for saved data

Temperature: 0°C to 50°C. Relative Humidity: <80%, 40°C or below; <45%, 41°C ~ 50°C

DIMENSIONS & WEIGHT

| 384(W) X 208(H) X 127.3(D)mm, Approx. 2.8 kg




SPECIFICATIONS
GDS-307 | GDS-310 | GDS-320 | GDS-207 | GDS-210 | GDS-220
MISCELLANEOUS
Multi-Language Menu | Available
On-line Help Available
Time and Clock Available
BATTERY
Battery power Li-polymer 6000mAh, 7.4V (Built-in)
Charge time 5.0 hour (75%)
Operation time 4 hour, depending on operating condition
PROBE COMPENSATION
‘ 2V, TkHz, 50% Duty cycle
INTERFACE
UsB USB Device (Isolation)
Internal Flash Disk 120MB
DISPLAY
Type 7 inch
Display Resolution 4380 x 800 pixels
Display Direction Landscape & Portrait
Backlight Control Manual adjustable, ECO mode
Touch Panel Capacitive
DMM
Digit Level 50,000 counts | 5,000 counts
) CAT Il 600VRMS, CAT 111 300VRMS
DC VOltagez‘ Range 50mV, 500mV, 5V, 50V, 500V, 1000V 6 ranges *Input protection 10V only on mV ranges.

Accuracy| GDS-320/310/307: 50mV, 500mV, 5V, 50V, 500V: +(0.05%+0.1%); 1000V: +(0.19%+0.1%)
GDS-220/210/207: 50mV, 500mV, 5V, 50V, 500V: +(0.1%-+0.1%); 1000V: +(0.1%+0.1%)
Input Impedance 10MQ
DC Current Range 50mA, 500mA, 10A 3 ranges
Accuracy| GDS-320/310/307: 50mA, 500mA: +£(0.1%+0.1%),10A: £(0.5%+0.1%)
. GDS-220/210/207: 50mA., 500mA: +(0.5%-+0.196),10A: x(0.5%+0.5%)
AC Voltagé" Range 50mV, 500mV, 5V, 50V, 700V 5 ranges *Input protection 10V only on mV ranges.
Accuracy| 50mV, 500mV, 5V, 50V, 700V: +(1.5%+1.5%) at 50Hz~1kH
AC Current  Range 50mA, 500mA, 10A 3 ranges
Accuracy| 50mA, 500mA, +(1.5%+0.1%) at 50Hz~1kHz; T0A: +(3%+0.5%) at 50Hz~1kHz
e *Measure range:>10mA
RESISTANCE Range 50002, 5KQ2, 50K(2, 500K, 5SMQ) 5 ranges
Accuracy| 50002, 5KQ2, 50K, 500K £(0.3%+0.01%) *Measure range:50Q~5M Q
Diode Test Maximum forward voltage 1.5V, Open voltage 2.8V
Temperature_ Range -50°C ~ +1000° C

(thermocouple) Resolution| 0.1°C wSpedifications do not include orob T fcati Iy apply o th
Tl’lel’mo(ouple B' E’ Jy K' N' R' S’ T ‘SPECI ications do not include probe accuracy. emperature speci ications on! ly apply to the

Continuity Beep <15 GDs-320/310/307

Functions Auto Range, Max, Min, Hold, Trend plot *Accuracy:x(% of Reading + % of Range).
POWER ADAPTOR

Line Voltage ‘ AC 100V~240V, 50~60Hz, Power Consumption 40W; DC Output : 12V/3A, Double Shield
OPTION

Differential Probe ‘ Dual-channel, 40MHz, CAT Il 600V

DIMENSIONS & WEIGHT

| 240.2(W) x 136.0(H) x 59.7(D) mm; Approx. 1.5 Kg

ORDERING INFORMATION

GDS-320 200MHz, 2 Channels, Digital Storage Oscilloscope
GDS-310  100MHz, 2 Channels, Digital Storage Oscilloscope
GDS-307 70MHz, 2 Channels, Digital Storage Oscilloscope
GDS-220 200MHz, 2 Channels, Digital Storage Oscilloscope
GDS-210 100MHz, 2 Channels, Digital Storage Oscilloscope
GDS-207 70MHz, 2 Channels, Digital Storage Oscilloscope

ACCESSORIES

User manual CD x 1 GSC-010  Soft Carrying Case
GTP-150B-2 150MHz Probe, Suitable for GDS-307/207, GDS-310/210 GSC-011  Soft Carrying Bag
GTP-250B-2 250MHz Probe, Suitable for GDS-320/220 GAP-001 AC-DC Adaptor
GTL-207A  Multimeter Test Lead x 1 GWS-001 Wrist Strap

Optional Accessories

GDP-040D 40MHz Dual-Channel Differential Probe GCL-001 Vertical Calibration Cable

GTL-253 USB Cable, USB 2.0, A-mini B Type, 1400mm GPF-700 Protective Films for 7” Touch Screen

GTL-131 Test Clip, Suitable for GDP-040D
GTL-205 Temperature probe adaptor with thermocouple (K type)

Free Download
OpenWave 200 Software

SELECTION GUIDE
GDsS-307 | GDS-310 | GDS-320 | GDS-207 | GDS-210 | GDS-220

Bandwidth 70MHz 100MHz 200MHz 70MHz 100MHz 200MHz
Sample Rate 1GSa/s 1GSa/s 1GSa/s 1GSa/s 1GSa/s 1GSa/s
Memory Length 5M pts 5M pts 5M pts 1M pts 1M pts 1M pts
DMM Count 50,000 50,000 50,000 5,000 5,000 5,000
Temperature Measurement v v v - - -

GDS-300 Series Rear Panel

GDS-200 Series Rear Panel

GSC-010 Soft Carrying Case

GSC-011 Soft Carrying Bag

GPF-700 Protective Films

TR uneTer

GAP-001 AC-DC Adaptor

Simply Reliable | Good Will Instrument Co., Ltd.
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OSCILLOSCOPES - GDS-300/200 Series

Patent No. :
13/671702
Z1201420272063.8
Z1201430150303.2

GDS-200 Series -
(200/100/70 MHz) %¢

TAIWAN EXCELLENCE

GDS-300 Series
(200/100/70 MHz)

PC Labview
CG UsB Software | Driver DMM

Built-in

UN3BS IECEN3 | uikin | polmer

FEATURES ===

*200/100/70MHz Bandwidth Selections, Two
Input Channels

*1GSa/s Maximum Sample Rate

* Maximum 5M/1M Memory Depth Per Channel

*7” 800 x 480 Full Touch Panel Capacitive LCD

Multi-Point Control, Landscape and Portrait

Display

Built-In 50,000/5.000 Counts DMM

True RMS Measurement in DMM Function

3

3

* 30,000 Consecutive Waveform Records

Logging Function, Replay Measurement

Results Any Time

Temperature Measurement and Logging

Function

Built-In Engineering Calculator, SMD

Resistance Coding, Color Coding Info, and

Attenuator Calculation Application Software

* Optional Differential Probe to Achieve
Isolation Effect

3

3

GWS-001 Wrist Strap

el

Good Will Instrument Co., Ltd. | Simply Reliable

The portable 7” full touch panel capacitive LCD, featuring multi-point touch panel method which allows
engineers to move waveform position, adjust waveform size, and set trigger conditions easily, subverts
the traditional handheld instrument. With this unique feature, engineers can retrieve DUT's signals easily
under the complex working environment. Landscape or portrait measurement display not only clearly
shows waveforms under full screen status but also combines multi-functional measurement environment
to achieve unimaginable measurement results.

Built-in, the second to none, the longest 5SM sample memory depth helps engineers diagnose waveforms
in great details. The long memory depth can record detailed waveform data and help engineers
reproduce the original waveforms while engineers are conducting long observation or retrieving detailed
transient signals. Any delicate changes of analog waveforms can be clearly presented in front of
engineers when they adjust time scale from long to short that leaves no measurement problems
unanswered.

Built-in 50,000 counts (GDS-300) or 5,000 counts (GDS-200) DMM helps engineers accurately measure
DUT's electric parameters including not only measurements of D.C. voltage, A.C. voltage, D.C. current,
A.C. current, resistance and diode polarity, but also temperature measurement and monitoring. The
analysis of trend diagrams further completes test and measurement. DMM can simultaneously work
with oscilloscope to conduct multi-measurement tasks.

Normally, engineers wish to effectively record intermittent signals while retrieving a series of signals
during a long period of time. GDS-300/GDS-200's built-in 30,000 consecutive waveform records logging
function not only records 30,000 waveform records in a long period of time but also replays the
recorded data that allows engineers to identify intermittent problems occurred during the recorded time.
Leave no problems unidentified.

Engineers need to isolate power and solve corresponding grounding issue while conducting circuit
debugging. One of the criteria engineers must overcome is to maintain system grounding and isolation
safety in the strict test and measurement environment such as no grounding system or no isolation.
GDS-300/200 provide optional differential probe to effectively assist engineers in solving isolation and
grounding problems that elevates the efficiency and safety of test and measurement.

Engineers often need some calculation tool software to conduct circuit design and debugging analysis
during the R&D process. GDS-300/200 oscilloscopes, with the built-in standard engineering calculator,
allow engineers to verify parameters during the test and measurement process. While using unknown
resistance, engineers can obtain resistance value via color coding calculation software. If any attenuator
was designed in the circuit, GDS-300/200 can also provide corresponding attenuator model and
attenuation value calculation.

SPECIFICATIONS

GDS-307 | GDS-310 | GDS-320 | GDS-207 | GDS-210 | GDS-220
VERTICAL
Channels 2 (BNC-Shield)

TMQ+2%, 16.5pf approx.
CAT Il 300VRMS

Input Impedance
Maximum Input

Input Coupling AC, DC, GND

Bandwidth DC~70MHz | DC~100MHz | DC~200MHz | DC~70MHz| DC~100MHz| DC~200MHz
(-3dB) (-3dB) (-3dB) (-3dB) (-3dB) (-3dB)

Calculated Rise Time Sns 3.5ns 1.75ns Sns 3.5ns 1.75ns

Sensitivity 2mV/div~10V/div (1-2-5 increments)

Accuracy £(3% x Readout + 0.1 div + TmV)

Bandwidth Limit 20MHz(-3dB)

Polarity Normal, Invert

Offset Position Range | 2mV/div~50mV/div:+0.4V;100mV/div~500mV/div:+4V;1V/div~5V/div:+40V;10V/div:+300V
Waveform Signal Process| +,-, x, <, FFT, FFTrms

SIGNAL ACQUISITION

Realtime Sample Rate | 1GSa/s

Memory Depth 5Mpoints per ch [ TMpoints per ch

Acquisition Mode Average : 2~256 waveforms; Peak detect : 10ns; sin(x) /x or ET

Replay Wfms. 30,000 wfms.

TRIGGER

Source Ch1 or Ch2

Trigger mode Auto, Normal, Single, Force

Trigger type Edge, Pulse Width, Video, Alternate
Trigger Holdoff 10ns ~ 10s

Coupling AC, DC, LFR, HFR, NR

Sensitivity DC~25MHz : approx. 0.5div or 5mV; 25MHz~ 70/100/200MHz : approx. 1.5div or 15mV
HORIZONTAL

Range 5ns~100s/Div (1-2-5 increments)
Roll 100ms/div ~ 100s/div

Pre-trigger 10 div max.

Post-trigger 1,000 div max(depend on time base)
Accuracy +20ppm over any > 1ms time interval
XY MODE

Phase Shift +3° at 100kHz

CURSOR AND MEASUREMENT

Cursors

Voltage difference between cursors(/\V), Time difference between cursors(AT),
frequency measure(1//AT)

Auto-measurement 36 sets.

Auto-counter Autoset | 6 digits. Range: 2Hz to rated bandwidth

TEMPERATURE MEASUREMENT
‘ Available

Non-Available




SPECIFICATIONS

GDS-307 | GDS-310 | GDS-320 | GDS-207 | GDS-210 | GDS-220

MISCELLANEOUS

Multi-Language Menu | Available
On-line Help Available
Time and Clock Available
BATTERY
Battery power Li-polymer 6000mAh, 7.4V (Built-in)
Charge time 5.0 hour (75%)
Operation time 4 hour, depending on operating condition
PROBE COMPENSATION
‘ 2V, TkHz, 50% Duty cycle
INTERFACE
UsB ‘ USB Device (Isolation)
Internal Flash Disk 120MB
DISPLAY
Type 7 inch

480 x 800 pixels
Landscape & Portrait
Manual adjustable, ECO mode

Display Resolution
Display Direction
Backlight Control

Touch Panel Capacitive
DMM
Digit Level 50,000 counts [ 5,000 counts

CAT 11 600VRMS, CAT Il 300VRMS
DC Voltage Range 50mV, 500mV, 5V, 50V, 500V, 1000V 6 ranges

Accuracy| GDS-320/310/307: 50mV, 500mV, 5V, 50V, 500V: =(0.05%-+5digits)
GDS-220/210/207: 50mV, 500mV, 5V, 500V, 1000V: +(0.1%-+5digits)
Input Impedance 10M Q *Measure range:>50uA
DC Current Range 50mA, 500mA, 10A 3 ranges

Accuracy| GDS-320/310/307: 50mA, 500mA: +(0.1%-+0.05mA),T10A: +(0.5%+50mA)
GDS-220/210/207: 50mA, 500mA: +(0.5%+0.05mA),10A: +(0.5%+50mA)
AC Voltage Range 50mV, 500mV, 5V, 50V, 700V 5 ranges

Accuracy| 50mV, 500mV, 5V, 50V, 700V: +(1.5%+15 digits) at 50Hz~TkH *Amplitude greater than 0.2% of the
AC Current Range | 50mA, 500mA, 10A 3 ranges W seale reading

Accuracy| 50mA, 500mA, +(1.5%+15 digits) at 50Hz~TkHz; T0A: +(3%+15 digits) at 50Hz~1kHz

2 *Measure range:>10mA

RESISTANCE Range 5002, 5KQ2, 50K2, 500K, 5MQ 5 ranges

Accuracy| 50002, 5K, 50K(2, 500K Q) #(0.3%+3 digits); 5SMQH0.5%+5 digits)+Measure range:500~5MQ
Diode Test Maximum forward voltage 1.5V, Open voltage 2.8V
Temperature_ Range -50°C ~ +1000°C

(thermocouple) Resolution| 0.1°C wSpecifications do not include prob T . et s aoply to th
*Specitications do not include probe accuracy. lemperature specifications only apply to the
Thermocouple E,]E, 6!(, N,R, S, T CDs.320/310/307

Continuity Beep

Functions Auto Range, Max, Min, Hold, Trend plot

POWER ADAPTOR

Line Voltage ‘ AC 100V~240V, 50~60Hz, Power Consumption 40W; DC Output : 12V/3A, Double Shield
OPTION

Differential Probe ‘ Dual-channel, 40MHz, CAT Il 600V

DIMENSIONS & WEIGHT

‘ 240.2(W) x 136.0(H) x 59.7(D) mm; Approx. 1.5 Kg

ORDERING INFORMATION

GDS-320 200MHz, 2 Channels, Digital Storage Oscilloscope
GDS-310  100MHz, 2 Channels, Digital Storage Oscilloscope
GDS-307 70MHz, 2 Channels, Digital Storage Oscilloscope
GDS-220 200MHz, 2 Channels, Digital Storage Oscilloscope
GDS-210  100MHz, 2 Channels, Digital Storage Oscilloscope
GDS-207 70MHz, 2 Channels, Digital Storage Oscilloscope
ACCESSORIES

User manual CD x 1

GTP-150B-2 150MHz Probe, Suitable for GDS-307/207, GDS-310/210
GTP-250B-2 250MHz Probe, Suitable for GDS-320/220
GTL-207A  Multimeter Test Lead x 1

Optional Accessories

GDP-040D 40MHz Dual-Channel Differential Probe

GSC-010  Soft Carrying Case
GSC-011  Soft Carrying Bag
GAP-001 AC-DC Adaptor
GWS-001 Wrist Strap

GCL-001 Vertical Calibration Cable

GTL-253 USB Cable, USB 2.0, A-mini B Type, 1400mm GPF-700 Protective Films for 7” Touch Screen
GTL-131  Test Clip, Suitable for GDP-040D
GTL-205 Temperature probe adaptor with thermocouple (K type)

Free Download
OpenWave 200  Software

SELECTION GUIDE

GDS-300 Series Rear Panel

GDS-200 Series Rear Panel

I [
OSCILLOSCOPES - GDS-300/200 Series

GSC-011 Soft Carrying Bag

GPF-700 Protective Films

GDsS-307 | GDS-310 | GDS-320 | GDS-207 | GDS-210 | GDS-220
Bandwidth 70MHz 100MHz 200MHz 70MHz T00MHz 200MHz
Sample Rate 1GSa/s 1GSa/s 1GSa/s 1GSa/s 1GSa/s 1GSa/s
Memory Length 5M pts 5M pts 5M pts 1M pts TM pts 1M pts
DMM Count 50,000 50,000 50,000 5,000 5,000 5,000
Temperature Measurement v v v - - -

Simply Reliable | Good Will Instrument Co., Ltd. A34



OSCILLOSCOPES - GDS-1000B Series
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GDS-1000B Series

PC Labview PictBridge
CE usse Software  Driver Ethernet Compatible

FEATURES

*200/100/70/50MHz Bandwidth Selections,
2ch or 4ch Input

* 1GSa/s Maximum Sampling Rate

*10M Maximum Memory Depth For Each Channel

*7” 800 x 480 WVGA LCD Display

* 256 Color Gradient Display Function to
Strengthen Waveform Performance

* 1Mpts FFT Frequency Domain Signal Display

#* |’C/SPI/UART/CAN/LIN Serial Bus Trigger
and Decoding Functions

* Zero Key Function For Horizontal Time,
Vertical Voltage and Triggering

* Compact And Innovative Exterior Design

Good Will Instrument Co., Ltd. | Simply Reliable

The GDS-1000B Series features four bandwidth selections - 200MHz, 100 MHz, 70 MHz, 50MHz and
equips with analog signal input terminals by four or two channels. The maximum sampling rate for
each single channel is 1GSa/s, and the memory depth is 10Mpts per channel independently. The
GDS-1000B Series has a waveform update rate of 50,000wfms/s, which helps users to precisely
observe the detailed waveform variation. Additionally, 7" WVGA color LCD display and the 256 color
gradient display function together allow waveforms to be observed with the senses of transparency
and gradation. With respect to the horizontal time scale adjustment knob and trigger level adjustment
knob, GW Instek provides a very thoughtful design -the zero key function, which allows engineers to
work more effectively. For mathematical analysis mode, 1Mpts FFT signal display makes the dull
frequency domain signal analysis more delicate.

Moreover, the innovative exterior design and compact design also bring much convenience to users.

Other diversified and charming multi-functional operation demonstrates the concept of complete
technology integration.

SPECIFICATIONS
GDS-1054B| GDS-1072B | GDS-1074B | GDS-1102B | GDS-1104B | GDS-1202B

VERTICAL

Channels 4 2 + Ext 4 2 + Ext 4 2 + Ext

Bandwidth DC~50MHz | DC~70MHz | DC~70MHz | DC~100MHz | DC~100MHz | DC~200MHz
(-3dB) (-3dB) (-3dB) (-3dB) (-3dB) (-3dB)

Calculated Rise Time 7ns 5ns 5ns 3.5ns 3.5ns 1.75ns

Bandwidth Limit 20MHz 20MHz 20MHz 20MHz 20MHz 20MHz

Vertical Sensitivity 8 bit : ImV~10V/div

Resolution

Input Coupling AC, DC, GND

Input Impedance TMQ // 16pF approx. ; GDS-1202B : TMQ // 14pF approx.

DC Gain Accuracy® +3%

Polarity Normal & Invert

Maximum Input Voltage| 300Vrms, CAT | (300Vrms CAT Il with GTP-070B- 4/100B-4, 200B-4 10:1 probe)
Offset Position Range | TmV/div: +1.25V ; 2mV/div ~ 100mV/div : +2.5V ; 200mV/div ~ 10V/div : £125V

Waveform Signal +,-, X, +, FFT, FFTrms, User Defined Expression ; FFT: TMpts; FFT: Spectral magnitude.

Process Set FFT Vertical Scale to Linear RMS or dBV RMS ; FFT Window Display : Rectangular,
Hamming, Hanning , or Blackman-Harris

TRIGGER

Source CH1, CH2, CH3%*, CH4*, Line, EXT** ; *four channel models only. ;
**two channel models only

Trigger Mode Auto (supports Roll Mode for 100 ms/div and slower), Normal, Single Sequence

Trigger Type Edge, Pulse Width, Video, Pulse Runt, Rise & Fall, Timeout, Alternate, Event-Delay
(1~65535 events), Time-Delay (Duration, 4nS~10S)

Holdoff range 4ns to 10s

Coupling AC, DC, LF rej., Hf rej., Noise rej.

Sensitivity 1div

EXTERNAL TRIGGER

Range +15V

Sensitivity DC ~ 100MHz Approx. 100mV ; 100MHz ~ 200MHz Approx. 150mV

Input Impedance TMQ+39% ~ 16pF ; GDS-1202B : TM Q3% ~ 14pF

HORIZONTAL

Time base Range 5ns/div ~ 100s/div (1-2-5 increments)

ROLL 100ms/div ~ 100s/div

Pre-trigger 10 div maximum

Post-trigger 2,000,000 div maximum

Timebase Accuracy +50 ppm over any 21 ms time interval

Real Time Sample Rate| 1GSa/s max.

Record Length Max. 10Mpts

Acquisition Mode Normal, Average, Peak Detect, Single

Peak Detection 2nS (typical)

Average selectable from 2 to 256

X-Y MODE

X-Axis Input Channel 1; Channel 3% (*four channel models only)

Y-Axis Input Channel 2; Channel 4* (*four channel models only)

Phase Shift +3° at 100kHz

CURSORS AND MEASUREMENT

Cursors Amplitude, Time, Gating available; Unit : Seconds(s), Hz(1/s), Phase(degree), Ration(%)

Automatic 36 sets: Pk-Pk, Max, Min, Amplitude, High, Low, Mean, Cycle Mean, RMS, Cycle RMS,

Measurement Area, Cycle Area, ROVShoot, FOVShoot, RPREShoot, FPREShoot, Frequency, Period,

RiseTime, FallTime, +Width, -Width, Duty Cycle, +Pulses, -Pulses, +Edges, -Edges,
FRR, FRF, FFR, FFF, LRR, LRF, LFR, LFF, Phase
Cursors Measurement | Voltage difference between cursors (AV) Time ; difference between cursors (AT)

Auto Counter 6 digits, range from 2Hz minimum to the rated bandwidth

CONTROL PANEL FUNCTION

Autoset Single-button, automatic setup of all channels for vertical, horizontal and trigger
systems, with undo Autoset

Save Setup 20set

Save Waveform 24set




GDS-1000B Series

SPECIFICATIONS
GDS-1054B| GDS-1072B | GDS-1074B | GDS-1102B | GDS-1104B | GDS-1202B

Kensington Style Lock

DISPLAY

TFT LCD Type 7" TFT WVGA color display

Display Resolution 800 horizontal x 480 vertical pixels (WVGA)

Interpolation Sin(x) /x

Waveform Display Dots, vectors, variable persistence (16ms~4s), infinite persistence
Waveform Update Rate | 50,000 waveforms per second, maximum

Display Graticule 8 x 10 divisions

Display Mode YT, XY

INTERFACE

USB Port USB 2.0 High-speed host port x1, USB High-speed 2.0 device port x1
Ethernet Port(LAN) R]-45 connector, 10/100Mbps with HP Auto-MDIX (only for 4 channel models)
Go-NoGo BNC 5V Max/10mA open collector output

Rear-panel security slot connects to standard kensington-style lock

POWER SOURCE

‘ AC 100V ~ 240V, 50Hz ~ 60Hz , Auto selection , Power consumption: 30 Watts

MISCELLANEOUS

Multi-Language Menu | Available

Operation Temperature : 0°C ~ 50°C. Relative Humidity <80% at 40°C or below;
Environment < 45% at 41°C ~ 50°C

Online Help Available

DIMENSIONS & WEIGHT

380(W) x 208 (H) x 127.3(D)mm, Approx. 2.8kg

Note : The specifications apply when the GDS-1000B is powered on for at least 30 minutes under +20°C~+30°C.

ORDERING INFORMATION

GDS-1202B  200MHz, 2 channels, Digital Storage Oscilloscope
GDS-1104B 100MHz, 4 channels, Digital Storage Oscilloscope
GDS-1102B  100MHz, 2 channels, Digital Storage Oscilloscope
GDS-1074B 70MHz, 4 channels, Digital Storage Oscilloscope
GDS-1072B 70MHz, 2 channels, Digital Storage Oscilloscope
GDS-1054B  50MHz, 4 channels, Digital Storage Oscilloscope

ACCESSORIES :

User manual CD x 1, Power cord x 1

GTP-070B-4 : 70MHz(10:1/1:1) Switchable passive probe for GDS-1074B,GDS-1072B,GDS-1054B (one per channel)
GTP-100B-4 : 100MHz(10:1/1:1) Switchable passive probe for GDS-1104B, GDS-1102B(one per channel)

GTP-200B-4 : 200MHz(10:1/1:1) Switchable passive probe for GDS-1202B(one per channel)
OPTIONAL ASSESSORIES

GRA-426 Rack Adapter Panel

GAK-003 50Q Impedance Adapter

GSC-008 Soft Carrying Case

GTL-246 USB Cable, USB 2.0, A-B Type, 1200mm
GCP-020 40kHz/240A Current probe

GCP-300 300kHz/200A Current probe

GCP-530 50MHz/30A Current probe

GCP-500 500kHz/150A Current probe

GCP-1030 T00MHz/30A Current probe

GCP-1000 1MHz/70A Current probe

GCP-206P Power supply for current probe (2 input channel)
GCP-425P Power supply for current probe (4 input channel)
GTP-033A Oscilloscope Probe, 35MHz 1:1 Passive Probe, BNC(P/M)
GDP-025 25MHz High voltage differential probe
GDP-050 50MHz High voltage differential probe
GDP-100 100MHz High voltage differential probe

FREE DOWNLOAD

Software OpenWave Software

Driver USB Driver ; LabView Driver

Rear Panel

GDB-03 Oscilloscope Education
and Training Kit

For : GDS-3000/2000A/2000E/1000B Series
MSO-2000E Series

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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WAVEFORM UPDATE RATE UP TO 50,000wfms/s AND VPO DISPLAY TECHNOLOGY

The GDS-1000B Series oscilloscope is under the category of general
and fundamental oscilloscope by the market segmentation.
Nevertheless, the series arms itself with the waveform update rate
up to 50,000wfms/s and VPO waveform display technology. Users
can input a rapid frequency modulation carrier signal as shown on
the diagram. An unsmooth temporarily holding phenomenon will
occur while using conventional digital oscilloscopes to measure this
signal. As a result, the conventional digital oscilloscopes could not

With respect to the waveform display technology, the GDS-1000B
Series oscilloscope is capable of displaying 256 color gradients
which can delineate the profound gradational fluctuations; as if it
can recreate the analog oscilloscope display capability. When a
multi-layer video signal is input, the GDS-1000B Series, with 256
color gradient display, has the ability to precisely reveal the
colored burst signal and to show details of layers with the
brightness. Hence, the dull monochrome waveform is imbued
with vitality, which is precisely the unlimited measurement
fascination the GDS-1000B Series intents to bring to the general
purpose oscilloscope arena.

Good Will Instrument Co., Ltd. ‘

clearly yield the modulation variation process of frequency modulation
signals. With the GDS-1000B Series oscilloscope, the measurement
result will produce not only a smooth waveform modulation variation,
but also detailed changes by distinct layers. Engineers could easily
grasp the root cause of electric circuits while measuring the
unexpected and fast changing signals. The GDS-1000B Series is indeed
an excellent debugging weapon for the test and measurement industry.

“ 256 COLOR GRADIENT DISPLAY & 1T0M MEMORY DEPTH PER CHANNEL INDEPENDENTLY

a3
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The GDS-10008B Series oscilloscope has a powerful and incomparable
memory depth for the data retrieving. 10M memory depth per channel
independently surpasses the specification of the industry's 1000 Series
boundary. 10M memory depth allows users to easily seize the waveform
detail while conducting fundamental measurement applications. If a
long serial sequent sine waveformis input and the time scale is adjusted
to Tmv/div, other GDS-1000 Series oscilloscopes for lack of sufficient
memory depth will appear a distorted waveform while enlarging the
waveform for its details. The GDS-1000B Series while enlarging the
waveform to 20ns/div reveals a very clear sine waveform detail which is
precisely the true value of the GDS-1000B Series oscilloscope.

SUPPORT I’C ,SPI ,UART,CAN, LIN BUS TRIGGER AND DECODING FUNCTIONS

The serial bus technology has been widely applied in the present
embedded application design. The loT devices connecting sensors
and the peripheral components are using serial bus such as UART,
I’C, and SPI. To rapidly and correctly trigger and analyze serial bus
data has posed a difficult challenge to engineers. The GDS-1000B
series provides serial bus analysis function with 10M long memory
depth. Users can trigger, decode, and analyze frequently used I°C,
SPI and UART serial bus and CAN/LIN bus, which is often used by

automotive communications.



A 1M FFT MATHEMATICAL SAMPLING ANALYSIS MODE

The GDS-1000B Series oscilloscope, under the Fast Fourier Transform
mathematical analysis mode, is equipped with the TM memory depth
retrieving mode. For the conventional digital oscilloscopes, the FFT
mode often has only 1000 point retrieving length; therefore, they can
not show the strength distribution of each spectrum quantity under
the frequency domain mode. The GDS-1000B Series oscilloscope
leads the industry to provide the display mode of 1M retrieving points,
which can clearly show the detail of each spectrum quantity. On top

of that, the 50,000 wfms/s waveform update rate augments the FFT

I zOOM IN/PLAY AND PAUSE FUNCTION

analysis mode to be fast and precise as if a real time spectrum
analyzer is used. These features substantially elevate oscilloscope's
signal processing capability for the frequency domain analysis. The
diagram illustrates a 200 kHz carrier waveform to be modulated as
a standard FM signal with 40 kHz and 5 kHz frequency deviation.
Since the GDS-1000B Series is equipped with TM memory depth,

a 5 kHz frequency deviation interval can be clearly revealed that
allows engineers to fully grasp the measurement details.

The GDS-1000B series provides engineers with partial waveform zoom
in function to observe waveform in great details. The display screen
can be split into two windows: the upper window shows waveform
data log in a long period of time and the marked vicinity of the
waveform needed to be zoomed in; the lower window shows the
enlarged partial waveform. The function not only allows engineers to

I DIVERSIFIED TRIGGER FUNCTIONS

make a comparison but also grasp waveform details in the different
time frame. Additionally, the GDS-1000B series also features the play/
pause function. For the long waveform observation, the play/pause

function facilitates engineers to rapidly skim through the whole section
of DUT's waveforms as well as to swiftly identify waveform's problems.

< x-Y MODE DISPLAY

The GDS-1000B series oscilloscope is equipped with diversified
trigger functions, including Edge Trigger, Delay Trigger, Pulse Width
Trigger, and Video Trigger. Engineers, based upon different waveform
measurements, can select different trigger functions to lock
waveforms in order to identify the root cause of the complicated

circuit designs to save development time and to accomplish tasks.

The GDS-1000B series oscilloscope provides the educational market
with some powerful measurement functions. Among them, the X-Y
mode display is an excellent example. Teachers and students can use
X-Y mode display to conduct Lissajou diagram teaching, which allows
users to easily understand the relation between waveforms and
frequency while measuring sine waveforms with different frequency by
dual channels. For engineers working for the industries, the X-Y mode
display can be used to conduct yield rate tests for basic components'
electric conduction and non conduction. Therefore, the X-Y mode
display plays an important role in basic oscilloscopes.

Simply Reliable | Good Will Instrument Co., Ltd.
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EE GO/NOGO FUNCTION

For the industries, the yield rate determination is very important to
mass production. The GDS-1000B series oscilloscope provides the
Go/NoGo analysis function to accelerate the yield rate analysis.
From the right diagram, the Go/NoGo function provides a standard
waveform template for examining DUT's waveforms. The function

I DIGITAL VOLTAGE METER FUNCTION

can freely adjust the size of template. A defect message will be shown
if the DUT's waveform is abnormal and touches the template. The

function is not only very useful measurement tool for production lines
but also a very convenient tool for engineers to observe waveforms in

a long period of time.

For electric circuit measurement and debugging, R&D engineers
require oscilloscopes as well as basic voltage meters. The GDS-1000B
series oscilloscope equips with a digital voltage meter with three-digit
voltage value and five-digit frequency value. Engineers, by pressing
the option key, can select the digital voltage meter function from the

B DATA LOG FUNCTION

menu to measure DC/AC voltage, duty cycle, and frequency.
Engineers can not only measure waveforms but also monitor the
electric parameters of each component on the circuit board. The
function is a very convenient tool.

* Users need to download this application from GW Instek website

The GDS-1000B Series oscilloscope has the data log function option,
which allows users to observe and record waveform changes in a long
period of time to ensure product's reliability and stability. The data log
function can set data storage time and interval based on the test
requirements. Record time can be set from 5 minutes to 100 hours
and the interval can be set as 5 seconds the shortest. Data log formats

Good Will Instrument Co., Ltd. | Simply Reliable

include waveform and point data in CSV file. Data can be saved to
USB, GDS-1000B or remote computer via LAN. It is very user-friendly
and also an advanced measurement management tool.

* Users need to download this application from GW Instek website



I3 DIGITALFILTER FUNCTION

In electric circuit tests, engineers are often troubled by noise
interference while measuring signals. The GDS-1000B series
oscilloscope provides the digital filter function option, which can
be set as high pass or low pass filter. The filter frequency can be

36 MEASUREMENT PARAMETER SELECTIONS

The GDS-1000B series oscilloscope is equipped with 36 different
automatic measurement parameter functions. Users, after
obtaining measured waveforms, can select different measurement
parameters from Measure key according to different measurement
requirements. The GDS-1000B Series shows simultaneously eight
sets of different measurement parameters on the bottom of the

I8 OPENWAVE CONNECTION SOFTWARE

adjusted according to the requirements. The filter parameters of
each channel can also be set. The tracking on function can be

used to set same filter frequency for all channels.

* Users need to download this application from GW Instek website

display screen. Users can also select to show all parameters if
the preset eight sets are insufficient. Once the selection is made,
all 36 measurement parameters will be shown on the center of
the display screen. This is a very convenient measurement tool
for students writing dissertations or engineers writing reports.

The GDS-1000B Series oscilloscope, via the OpenWave connection
software developed by GW Instek, can connect with the PC. Users,
after installing USB driver under Windows interface, can connect
GDS-1000B with the PC through USB cable and OpenWave
software. Waveform interpretation and retrieval can be done from

the PC end. Data retrieval and storage can better facilitate users
in processing analysis. OpenWave connection software is indeed
a very powerful tool for engineers to compile reports or to

integrate systems.

Simply Reliable | Good Will Instrument Co., Ltd.
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Good Will Instrument Co., Ltd. | Simply Reliable

The GDB-03 training kit allows you to learn both the basic and the advanced functions of the GDS-3000
Series, GDS-2000A Series/GDS-2000E Series/MSO-2000 Series and GDS-1000B Series Digital Storage
Oscilloscope (DSO). Following the training procedures of this training kit, you will quickly understand

the basic operations of a DSO, and the unique features, which represents a typical hi-tech DSO today.

The training kit is a signal generator board capable of producing waveforms, which contain various
real-life scenarios you might encounter. With the GDB-03 training kit and the included curriculums,

you are able to acquire adequate knowledge in using a DSO with advanced features.

SPECIFICATIONS
SIGNAL OUTPUT

The GDB-03 provides
9 basic and 19 advanced oscilloscope training signals

BASIC OSCILLOSCOPE TRAINING

Lab1 Connect and view a waveform
Lab2 Compensate the probe (1kHz square wave)
Lab 3  Adjust waveform scale and position (square wave)
Lab4 Measure the waveform by manual (square wave ; frequency counter, cursor measure)
Lab5 Automatic measurement (GDB-03 including noise function ; auto measure,
cursor getting measure)
Lab6 VPO (VPO signal, color, gray mode)
Lab 7 Autoset function (Fit screen, AC priority)
Lab 8 Automatic range
Lab9 Save data using hardcopy function

ADVANCE OSCILLOSCOPE TRAINING

Lab1 Automatic measurement (gating measurement)
Lab2 Using peak detect mode
Lab3 Low speed signal measurement
Lab4 Noisy signal measurement
Lab5 Using zoom timebase function
Lab 6 Transient signal measurement
Lab 7 Lissajous waveform & phase measurement
Lab 8 Runt trigger
Lab 9 Video trigger
Lab 10 Rise & Fall trigger
Lab 11 Pulse width trigger
Lab 12 Hold off function
Lab 13 Split window 1
Lab 14 Split window 2
Lab 15 UART signal
Lab 16 I°C signal
Lab 17 SPI signal
Lab 18 CAN signal
Lab 19 LIN signal
POWER SUPPLY

5V DC, USB or auxiliary power input

ORDERING INFORMATION

GDB-03  Oscilloscope Education And Training Kit

ACCESSORIES :

CDx1

Singnal demo board with instructions
GTL-246 USB 2.0 A-B Type cable




ACCESSORIES

MODEL SCRIPTION APPLICABLE DEVICE

AFG-125 USB Arbitrary Function Generator, 1CH/25MHz GDS-2000A Series

AFG-225 USB Arbitrary Function Generator, 2CH/25MHz GDS-2000A Series

DS2-08LA | 8-Channel Logic Analyzer, Includes 8-channel Logic analyzer card(GLA-08) and 8 channel| GDS-2000A Series

Logic analyser probe(GTL-08LA)
DS2-16LA | 16-Channel Logic Analyzer, Includes 16-channel Logic analyzer card(GLA-16) and 16 GDS-2000A Series
channel Logic analyser probe(GTL-16LA)

DS2-FGN DDS Function Generator, 5SMHz, sine/square/triangle/pulse function GDS-2000A Series

DS2-FH1 Module extension bay & USB Type A to Type A/B cable GDS-2000A Series, AFG-100/200 Series

DS2-GPIB | GPIB Interface GDS-2000A Series

DS3A-GPIB | GPIB Interface GDS-3000A Series

DS2-LAN Ethernet & SVGA Output GDS-2000A Series

DS3A-PWR | 13 sets of power analysis measurements GDS-3000A Series

DS3A-GPIB | GPIB Interface GDS-3000A Series

DS3A-16LA | 16 Channel Logic Analyzer GDS-3000A Series

DS3-PWR Power Analysis Software: Power quality/Harmonic/Ripple/In-rush current measurement | GDS-3000 Series

DS3-SBD Serial Bus Analysis software 12C / SPI/ UART (for 4 channel model only) GDS-3000 Series

GAK-003 Adaptor, 50Q Termination, BNC(P/M) GDS-2000A Series, MDO-2000A Series, MDO-2000E Series, MSO-2000E Series, GDS-2000E Series, GDS-1000B Series,
GSP-Series

GAP-001 | AC-DC Adaptor GDS-300/200 Series

GCL-001 Vertical Calibration Cable GDS-300/200 Series

GCP-020 Current Probe, 40Hz ~ 40kHz, 240A GDS-3000A Series, GDS-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series,
GDS-2000E Series, GDS-1000B Series

GCP-1030 Current Probe, DC ~ 100MHz, 30Arms GDS-3000A Series,GDS-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series,
GDS-2000E Series, GDS-1000B Series

GCP-206P | Current Probe - Power Supply, 2 Channel Power Supply for GCP-530/1030 GDS-3000A Series,GDS-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series,
GDS-2000E Series, GDS-1000B Series

GCP-300 300kHz/200A Current probe GDS-3000A Series, GDS-3000 Series, GDS-2000A Series, MDO-2000A Series, MDO-2000 Series, MSO-2000E Series,
GDS-2000E Series, GDS-1000B Series

GCP-425P | Current Probe - Power Supply, 4 Channel Power Supply for GCP-530/1030 GDS-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series, GDS-2000E Series,
GDS-1000B Series

GCP-500 500kHz/150A Current probe GDS-3000A Series, GDS-3000 Series, GDS-2000A Series, MDO-2000A Series, MDO-2000 Series, MSO-2000E Series,
GDS-2000E Series, GDS-1000B Series

GCP-530 Current Probe, DC ~ 50MHz, 30Arms GDS-3000A Series, GDS-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series,
GDS-2000E Series, GDS-1000B Series

GCP-1000 TMHz/70A Current probe GDS-3000A Series, GDS-3000 Series, GDS-2000A Series, MDO-2000A Series, MDO-2000 Series, MSO-2000E Series,
GDS-2000E Series, GDS-1000B Series

GCP-1030 100MHz/30A Current probe GDS-3000A Series, GDS-3000 Series, GDS-2000A Series, MDO-2000A Series, MDO-2000 Series, MSO-2000E Series,
GDS-2000E Series

GDB-03 Digital Storage Oscilloscope Demo Kit GDS-3000A Series,GDS-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series,
GDS-2000E Series, GDS-1000B Series

GDP-025 25MHz High Voltage Differntial Probe GDS-3000A Series, GDS-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series,
GDS-2000E Series, GDS-1000B Series

GDP-040D | 40MHz High Voltage Differntial Probe GDS-300/200 Series

GDP-050 50MHz High Voltage Differntial Probe GDS-3000A Series, GDS-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series,
GDS-2000E Series, GDS-1000B Series

GDP-100 100MHz High Voltage Differntial Probe GDS-3000A Series, GDS-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series,
GDS-2000E Series, GDS-1000B Series

GKT-100 Deskew Fixture GDS-3000A Series, GDS-3000 Series

GLA-08 Logic Analyzer Card, 8-Channel Logic Analyzer Card for DS2-8LA GDS-2000A Series

GLA-16 Logic Analyzer Card, 16-Channel Logic Analyzer Card for DS2-16LA GDS-2000A Series

GPF-700 Protective Films GDS-300/200 Series

GRA-411 Rack Mount Kit GDS-3000 Series

GRA-420 Rack Mount Kit GDS-2000A Series

GRA-426 Rack Mount Kit MDO-2000A Series, MDO-2000E Series, MSO-2000E Series, GDS-2000E Series, GDS-1000B Series

GRA-443-E | Rack Mount Kit GDS-3000A Series

GSC-008 Soft carrying case GDS-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series, GDS-2000E Series,
GDS-1000B Series

GSC-010 Soft Carrying Case GDS-300/200 Series

GSC-011 Soft Carrying Bag GDS-300/200 Series

GTL-08LA | Logic Analyzer Probe, 8-Channel Logic Analyzer Probe for DS2-8LA GDS-2000A Series

GTL-16E 16-Channel Logic Analyzer Probe MSO-2000E Series

GTL-105A | Test Lead, Alligator to Banana Test Lead, Max. Current 3A, 1000mm MDO-2000A Series, MDO-2000E Series

GTL-110 BNC Cable, BNC(P/M)-BNC(P/M), 1000mm GDS-3000A Series, GDS-3000 Series, GDS-2000A Series, GDS-2000E Series, GDS-1000B Series

GTL-131 Test Clip, Suitable for GDP-040D GDS-300/200 Series

GTL-16LA | Logic Analyzer Probe, 16-Channel Logic Analyzer Probe for DS2-16LA GDS-2000A Series

GTL-205A | Temperature probe adaptor with thermocouple (K type) MDO-2000E Series

GTL-207A Test Lead, Banana to Probe Test Lead, 800mm GDS-300/200 Series, MDO-2000E Series.

GTL-232 RS-232C Cable, 9-pin, F-F Type, null modem, 2000mm GDS-3000A Series, GDS-3000 Series, GDS-2000A Series,

GTL-246 USB 2.0 cable ,A-B type 4P ,1800mm All DSO Series

GTL-248 GPIB Cable, Double Shielded, 2000mm GDS-3000A Series, GDS-3000 Series, GDS-2000A Series

GTL-250 GPIB Cable, Double Shielded, 600mm GDS-3000A Series,GDS-3000 Series, GDS-2000A Series

GTP-033A | Oscilloscope Probe, 35MHz 1:1 Passive Probe GDS-3000A Series, GDS-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series,
GDS-2000E Series, GDS-1000B Series

GTP-070B-4| Oscilloscope Probe, 70MHz (10:1/1:1) Switching Passive Probe, BNC(P/M) MSO-2000E Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series, GDS-2000E Series, GDS-1000B Series

GTP-100B-4| Oscilloscope Probe, 100MHz (10:1/1:1) Switching Passive Probe, BNC(P/M) MSO-2000E Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series, GDS-2000E Series, GDS-1000B Series

GTP-150B-4| Oscilloscope Probe, 150MHz (10:1/1:1) Switching Passive Probe, BNC(P/M) GDS-2000E Series

GTP-150B-2| Oscilloscope Probe, 150MHz (10:1/1:1) Switching Passive Probe, BNC(P/M) GDS-300/200 Series, GDS-2000A Series

GTP-151R | Oscilloscope Probe, 150MHz 10:1 Passive Probe, BNC(P/M) GDS-3000 Series

GTP-200B-4| Oscilloscope Probe, 200MHz (10:1/1:1) Switching Passive Probe, BNC(P/M) GDS-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series, GDS-2000E Series,
GDS-1000B Series

GTP-250A-2| Oscilloscope Probe, 250MHz (10:1/1:1) Switching Passive Probe, BNC(P/M) GDS-2000A Series, GDS-2000E Series

GTP-250B-2| Oscilloscope Probe, 250MHz (10:1/1:1) Switching Passive Probe, BNC(P/M) GDS-300/200 Series

GTP-251R | Oscilloscope Probe, 250MHz 10:1 Passive Probe, BNC(P/M) GDS-3000 Series

GTP-300B-4| Oscilloscope Probe, 300MHz (10:1/1:1) Switching Passive Probe, BNC(P/M) GDS-2000A Series, MDO-2000A Series

GTP-350A-2| Oscilloscope Probe, 350MHz (10:1/1:1) Switching Passive Probe, BNC(P/M) GDS-2000A Series

GTP-351R | Oscilloscope Probe, 350MHz 10:1 Passive Probe, BNC(P/M) GDS-3000A Series,GDS-3000 Series

GTP-352R | Oscilloscope Probe, 350MHz 20:1 Passive Probe, BNC(P/M) GDS-3000A Series,GDS-3000 Series

GTP-501R | Oscilloscope Probe, 500MHz 10:1 Passive Probe, BNC(P/M) GDS-3000 Series

GUG-001 GPIB-USB Adaptor, GPIB to USB adaptor GDS-3000 Series

GWs-001 Wrist Strap GDS-300/200 Series

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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ACCESSORIES

GTP-070B-4
For: GDS-1052-U/1072-U/1072A-U,

GDS-2072A/2074A,

GDS-2072E/2074E
*

Ce€

GTP-070B-4 is a x1, x10 attenuator modular probe. Designed for use with DC to 70MHz
oscilloscope with input impedance of TMQ The probe consists of following separate units;
1. BNC male connector and compensation box.

2. Probe body probe tip and R.C. assemblies.

3. Approx. 1.2M cable

Item 10:1 101
Bandwidth DC~70MHz(3dB) DC~6MHz(+3dB)

GTP-100B-4

For: GDS-2102A/2104A,
GDS-2102E/2104E

ce€

The GTP-100B-4 is a passive high impendence oscilloscope probe designed and calibrated for
use on instrument having an input impedance of TMQ shunted by 20pF. However, it may be
compensated for use with instruments having an input capacitance of 5~30pF(10:1).The
probe incorporates a two position slide switch in the head which selects attenuation of x1,
x10 position.

Item 10:1 1:1
Bandwidth DC~100MHz(+3dB) DC~10MHz(+3dB)

Input R ~10MQ 1MQ (Oscilloscope) Input R ~10MQ TMQ (Oscilloscope)
Input C 14.5~17.5pF 85~115pF Input C 14.5~17.5pF 85~115pF

Att. Ratio 1/10 11 Att. Ratio 1/10 1

Max. Input Voltage <600V DC+AC peak <200V DC+AC peak Max. Input Voltage <600Vpk <200Vpk

1.Pincher tip 2.Ground lead  3.Cable marker
4.Screw driver  5.ICtip  6.Adjusting tool 7.Earth tip

Accessories

Accessories 1.Channel identifier clip 2.Hook  3.Ground lead

4.Insulating tip 5.ICtip 6.Adjusting tool 7.Earth tip

GTP-150B-4
For: GDS-2102A/2104A

. |C€

The GTP-150B-4 is a passive high impendence oscilloscope probe designed and calibrated
for use on instrument having an input impedance of 1MQ shunted by 20pF. However, it may
be compensated for use with instruments having an input capacitance of 5~30pF. The probe
incorporates a two position slide switch in the head which selects attenuation of x1,

x10 position.

GTP-150B-2
For: GDS-300/200 Series

The GTP-150B-2 is a passive high impendence oscilloscope probe designed and calibrated for
use on instrument having an input impedance of TMQ shunted by 20pF. However, it may be
compensated for use with instruments having an input capacitance of 10~30pF. The probe
incorporates a two position slide switch in the head which selects attenuation of x1,x10 position.

Accessories 1.Channel identifier clip 2.hook 3.Ground lead

4.Insulating tip 5.ICtip 6.Adjusting tool 7.Earth tip

Item 10:1 1:1
ltem 101 1:1 Bandwidth DC~150MHz(+3dB) DC~6MHz(+3dB)
Bandwidth DC~150MHz(+3dB) DC~6MHz(+3dB) Input R ~10MQ 1MQ (Oscilloscope)
Input R ~10MQ 1MQ (Oscilloscope) Input C 13pF 65pF
Input C 8.5~18.5pF 45~65pF Att. Ratio 1/10 /1
Att. Ratio 1/10 1/1 Max. Input Voltage 500V CATI, 400CATI 150V CATI, 150V CATI
Max. Input Voltage 600V DC+AC peak 200V DC+AC peak Accessories 1.Channel identifier clip 2.Hook 3.Ground lead

4.Insulating tip 5.IC tip 6.Adjusting tool 7.Earth tip
| 10~30pF

Compensatim Range -

GTP-200B-4
For: GDS-Series

Ce

The GTP-200B-4 is a passive high impendence oscilloscope probe designed and calibrated for
use on instrument having an input impedance of TMQ shunted by 20pF. However, it may be
compensated for use with instruments having an input capacitance of 5~30pF.The probe
incorporates a two position slide switch in the head which selects attenuation of x1, x10 position.

Item 10:1 1:1

Bandwidth DC~200MHz(+3dB) DC~10MHz(+3dB)
Input R ~10MQ 1MQ (Oscilloscope)
Input C 10.5~17.5pF 65~105pF

Att. Ratio 1/10 11

Max. Input Voltage 600V peak 200V peak

Accessories 1.Channel identifier clip 2.hook 3.Ground lead
4.Insulating tip 5.IC tip 6.Adjusting tool 7.Earth tip

Compensation Range | 5~30pF —

Ordering Guide

If an accessory is ordered separately from the main product, please indicate the nomenclature of the accessory when placing order.

Example : GSC-008 Soft Carrying Case for GDS-2000E Series

If an accessory is ordered along with the main product, please indicate the option number of the accessory when placing order.
Example : GDS-3502 500MHz, 2-Channel, Visual Persistance DSO , GSC-008 Soft Carrying Case

Good Will Instrument Co., Ltd. | Simply Reliable




ACCESSORIES

GTP-151R Ce€
For : GDS-3000 Series

The GTP-151R is compatible with readout function oscilloscopes that automatically detect
and display the attenuation factor of the probe.

GTP-251R
For: GDS-3000 Series

The GTP-251R is compatible with readout function oscilloscopes that automatically detect
and display the attenuation factor of the probe.

Item 10:1 ltem 10:1

Bandwidth DC~150MHz(+3dB) Bandwidth DC~250MHz(+3dB)
Input R ~10MQ Input R ~10MQ

Input C ~12pF Input C ~12pF

Att. Ratio 1/10 Att. Ratio 1/10

Max. Input Voltage | <500 Vpk

Max. Input Voltage | DC 500V CATT, 300V CATIT

Accessories 1.Channel identifier clip 2.Sprung hook 3.Ground lead 4.Insulating tip

5.1Ctip 6.Adjusting tool 7.Measuring tip 8. Sprung earth tip

Accessories 1.Channel identifier clip 2.Sprung hook 3.Ground lead 4.Insulating tip

5.ICtip 6.Adjusting tool 7.Measuring tip 8. Sprung earth tip

GTP-250B-2
For: GDS-300/200 Seri

q3

The GTP-250B-2 is a passive high impendence oscilloscope probe designed and calibrated
for use on instrument having an input impedance of TMQ shunted by 20pF.

However, it may be compensated for use with instruments having an input capacitance

of 10~35pF. Connect this sentence to the end of the previous sentence.

GTP-300B-4
For: GDS-2202E/2204E Series

€

The GTP-300B-4 is a passive high impendence oscilloscope probe designed and calibrated for
use on instrument having an input impedance of TMQ shunted by 20pF. However, it may be
compensated for use with instruments having an input capacitance of 10~35pF. The probe
incorporates a two position slide switch in the head which selects attenuation of x1, x10 position.

Item 10:1 1:1 ltem 10:1 1:1

Bandwidth DC~250MHz(+3dB) DC~6MHz(+3dB) Bandwidth DC~300MHz (+3dB) DC~10MHz(+3dB)
Input R ~10MQ 1MQ (Oscilloscope) Input R ~10MQ 1MQ (Oscilloscope)
Input C ~13pF ~65pF Input C 10.5~17.5pF 65~105pF

Att. Ratio 1/10 1/1 Att. Ratio 1/10 Al

Max. Input Voltage 500V CATI, 400V CAT I 150V CATI, 150V CAT I

Max. Input Voltage 600V DC+AC pk 200V DC+AC pk

Accessories 1.Channel identifier clip 2.Hook 3.Ground lead

4.Insulating tip 5.IC tip 6.Adjusting tool 7.Earth tip

1.Channel identifier clip 2.Hook 3.Ground lead
4.Insulating tip 5.I1C tip 6.Adjusting tool 7.Earth tip

Accessories

GTP-351R/352R
For: GDS-3000A Series

Both GTP-35TR and GTP-352R are passive high impendence oscilloscope probes designed
and calibrated for use on instrument. GTP-351R has an input impendence of 1 MQ shunted
by 20pF while GTP-352R has an input impendence of 1 MQ shunted by 15pF. However,
GTP-351R may be compensated for use with instruments having an input capacitance of
10~35pF while GPT-352R has an input impendence of 10~30pF.

GTP-350A-2

For: GDS-3000 Series
GDS-2302A/2304A

ce

The GTP-350A-2 is a passive high impendence oscilloscope probe designed and calibrated
for use on instrument having an input impedance of TMQ shunted by 15pF.

However, it may be compensated for use with instruments having an input capacitance

of 10~30pF. Connect this sentence to the end of the previous sentence.

Item 10:1 1:1

Bandwidth DC~350MHz DC~6MHz

Input R ~10MQ ~TMQ

Input C ~13pF ~46pF

Att. Ratio 1/10 11

Max. Input Voltage | 500V CATI, 300V CAT I 300V CATI, 150V CAT I

OSCILLOSCOPES -

Accessories 1.Channel identifier clip 2.Sprung hook 3.Ground lead 4.Insulating tip

5.1Ctip 6.Adjusting tool 7.Measuring tip 8. Sprung earth tip

GTP-351R GTP-352R
ltem 10:1 20:1
Bandwidth DC~350MHz DC~350MHz
Input R ~10MQ ~10MQ
Input C ~12pF ~7pF
Att. Ratio 1/10 1/20
Max. Input Voltage | 500V CATI, 300V CAT I 1kV CATI
Accessories 1.Channel identifier clip 2.Sprung hook 3.Ground lead 4.Insulating tip
5.ICtip 6.Adjusting tool 7.Measuring tip 8. Sprung earth tip

GKT-100 Deskew Fixture

The GKT-100 deskew fixture is used to compensate for the propagation delay between a passive
voltage probe and current probe. It is used with the GDS-3000 Series, Required tools.

1.GDS-3000 x 1 or GDS-3000A x 1

2.GKT-100 x 1

3.USB type A-B cable x1 -used for deskew fixture
4.Standard passive probe x1

5.Current probe x1 (GCP-530 or GCP-1030)

Simply Reliable | Good Will Instrument Co., Ltd.
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ACCESSORIES

GTP-501R

For: GDS-3000A Series
GDS-3000 Series
GDS-2000A Series

The GTP-501R is a passive high impendence oscilloscope probe designed and calibrated
for use on instrument having an input impedance of TMQ shunted by 13pF.

However, it may be compensated for use with instruments having an input capacitance
of 8~20pF. Connect this sentence to the end of the previous sentence.

C€ | GTP.033A

For: GDS-3000 Series

_”
y o

-

1. BNC male connector and compensation box.
2. Approx. 1.2M cable

ce€

=

O
=~

&

GTP-033Ais a x 1, attenuator modular probe. Designed for use with DC to 35MHz
oscilloscope with input impedance of TMQ The probe consists of following separate units;

Item 10:1 Item 1:1
Bandwidth DC~500MHz Bandwidth DC~35MHz(+3dB)
Input R ~10MQ Input R TMQ (Oscilloscope)
Input C ~11.5pF Input C ~83pF

Att. Ratio 1/10 Att. Ratio 1

Max. Input Voltage | 500V CATI, 300V CATI Max. Input Voltage <300 CATI

Accessories

1.Channel identifier clip 2.Sprung hook 3.Ground lead 4.Insulating tip
5.ICtip 6.Adjusting tool 7.Measuring tip 8. Sprung earth tip

1.Channel Identifier Clip
4.Insulating Tip 5. 1CTip

Accessories

2.Sprung Hook 3.Ground Lead

GTL-101 GTL-110 GTL-207A
i N
7 O\
) \
N\ 7 N\
GTL-232 GTL-246 GTL-248
o T—
4 A\ Y
Ly § R .
& L5 \4‘)“
GTL-250 GTL-253 GTL-205A

’J/ N ot

GRA-411 Rack Mount Kit
For : GDS-3000 Series

GRA-420 Rack Mount Kit

For : GDM-2000A Series

GRA-426 Rack Mount Kit

For : MDO-2000A Series, MDO-2000E Series,
MSO-2000E Series, GDS-2000E Series, GDS-1000B Series

GRA-443-E Rack Mount Kit
For : GDS-3000A Series

Good Will Instrument Co., Ltd. | Simply Reliable




ACCESSORIES

GCP-020

Current Probe and Differential Probe Selections

GCP-300/500/1000 GCP-530/1030,GCP-206P/425P

GDP-025

Dual-channel Differential Probe

ﬁ}:
o

GDP-040D  (for GDS-300/200 only)

GDP-050/100

In addition to the standard passive probes, the optional current or differential probes can be used to perform additional tests or power analysis.
The differential probes come in three bandwidths: 25MHz, 50MHz and T00MHz. The current probes come in a broad variety of bandwidth and current ranges (ranging from
50MHz/30A, 100MHz/30A, 40kHz/240A, 300kHz/200A, 500kHz/150A, TMHz/70A, 100kHz/100A), to cover any number of power supply testing applications.

* The GCP-530/1030 must be used in conjunction with the GCP-206P/425P current probe power supply.
* The GCP-206P is capable of powering 2 units of GCP-530 or GCP-1030 and the GCP-425P is capable of powering 4 units.
* The GCP-020 do not require batteries or a power supply source.

Probe Bandwidth
Rise Time

Maximum Continuous
Input Range

Maximum Peak
Current Value

Output Voltage Rate

DC Amplitude Accuracy

Noise

Rate Supply Voltage

Maximum Rated Power

Maximum Rated Voltage

GCP-020
40Hz~40kHz

0.1~24A(100mV/A)
0.5~240A(10mV/A)

60A(100mV/A)
600A(10mV/A)
10mV/A;100mV/A
< 2%+50mV
(100mA~20A peak)
=< 3.5%t5mV
(0.5~10A peak)

= 3%+5mV
(10~40A peak)

=< 1.5%+5mV
(100A~240A peak)

600V, CAT I

GCP-300
DC~300kHz

1.17us(Typ.)
200A(10mV/A)
20A(100mV/A)

DC: 200A

AC: 140Arms
100mV/A;10mV/A

+3% +50 mA at 100 mV/A
(50 mA ~ 20A peak range)
+4% +50 mA at 10 mV/A
(500 mA ~ 80A peak range)
+15% max at 10 mV/A

(80A peak ~ 150A peak range)
120% max at 10mV/A

(150A peak ~ 200A peak range)

CATII 300V/CAT I 600V

CURRENT PROBE

GCP-500 GCP-530 GCP-1000 GCP-1030
DC~500kHz DC~50MHz DC~1MHz DC~100MHz
0.7us(Typ.) 7ns or less 0.35us (Typ.) 3.5ns or less
150A(20mV/A) 7A(50mV/A)
15A(200mV/A) AWfypeel 70A(500mV/A) Al
DC: 150A DC:70A
AC: 100Arms S0A AC: 50Arms S0A
200mV/A;20mV/A 0.1V/A 500mV/A;50mV/A 0.1V/A

+3% +30 mA at 200 mV/A +1.0%rdg=1mV +3% +20 mA at 500 mV/A +1.0%rdg+1mV
(30 mA ~ 15 A peak range) - (20 mA ~ 7A peak range) -
4% 300 mAat20mya | (O730Arms/DC, 4% +200mA at SO myja | (030AMS/DE,

(300 mA ~ 80 A peak range)
+15% max at 20 mV/A
(80A peak ~ 150A peak range)

45~66Hz);+2.0%rdg
(30Arms~50A peak
/DC, 45~66Hz)

2.5mArms or less =

(200 mA ~ 50 A peak range)
+15% max at 50 mV/A
(50A peak ~ 70A peak range)

/DC, 45~66Hz)

2.5mArms or less

45~66Hz);+2.0%rdg
(30Arms~50A peak

Compatible Current Probe

Number of Power Supply Connectors

Output Voltage

Rated Output Current

Rated Supply Voltage(50/60Hz)

Maximum Rated Power

Dimensions & Weight

Accessories

GCP-206P

GCP-530/GCP-1030
2

+12V+ 0.5V
+600mA

110V/120V, 220V/240V ACE10%

20VA

73(W)x110(H)x186(D)mm ; Approx.1.Tkg

Power cord, fuse

CURRENT PROBE POWER SUPPLY

- +12V+ 0.5V - +12V+ 0.5V
- 5.6VA - 5.3VA
CAT II 600V 300V, CAT | CATII 600V 300V, CAT |
GCP-425P
GCP-530/GCP-1030
4
+12V+ 0.5V
+2.5A
100V~240V AC+10%
170VA
80(W)x119(H)x200(D) mm ; Approx.1.1kg
Power cord, fuse

Probe Bandwidth

Attenuation

Accuracy +2%

Voltage Input Range
(DC+AC peak to peak)

GDP-025

DC~25MHz
(attenuation x50, x200) ;
DC ~ 15MHz(attenuation x20)

x20, x50, x200

<140Vp-p forx 20,
<350Vp-p forx 50,
<1400Vp-p for x 200

GDP-050

x200, x500, x1000) ;

+2%

<700Vp-p for x 100
<1400Vp-p for x 200
<3500Vp-p for x 500
<7000Vp-p for x 1000

DC ~ 50MHz(attenuation

DC ~ 25MHz((attenuation x100)
x100, x200, x500, x1000

x200, x500, x1000);

+2%
< 700Vp-p for x 100

DC ~ 50MHz (attenuation x100)
x100, x200 , x500, x1000

< 1400Vp-p for x 200
< 3500Vp-p for x 500
< 7000Vp-p for x 1000

Channel

Bandwidth (-3dB)

Attenuation

Voltage Input Range

Output

Maximun Input
Voltage to Earth

Permitted Max
Input Voltage

Input Impedance

Output

Output impedance

Rise Time

Rejection Rate on
Common Mode(CMRR)

Power Supply

Consumption

Maximum differential voltage:
Max voltage between input
terminal and ground: 600Vrms
Differential:4M Q /1.2pF ;
Between terminals and
ground: 2M Q/2.3pF

<7.0v

500

T4ns (x50, x200
attenuation) ;
23.4ns (x20 attenuation)

60Hz>80dB , 100Hz>60dB,
TMHz>50dB

External DC adapter
Maximum 35mA (0.4Watt)

Maximum differential voltage:
Max voltage between input
terminal and ground: 6500Vrms

Differential:54M Q /1.2pF ;
Between terminals and
ground:27M Q /2.3pF

<7.0vV
500

7ns (x200, x500, x1000
attenuation) ;
14ns (x100 attenuation)

60HZz>80dB , 100Hz>60dB,
1TMHz>50dB

External DC adapter
Maximum 35mA (0.4Watt)

Maximum differential voltage:
Max voltage between input

terminal and ground: 6500Vrms

Differential: 54M Q /1.2pF ;
Between terminals and
ground: 27M Q /2.3pF

<7.0v
500

3.5ns (x200, X500, x1000
attenuation) ;
7ns (x100 attenuation)

60Hz>80dB , 100Hz>60dB,
TMHz>50dB

External DC adapter
Maximum 35mA (0.4Watt)

Typical CMRR

Input Impedance

Output Impedance

Rise Time

Power Supply

Accuracy

Dimension

HIGH-VOLTAGE DIFFERENTIAL PROBE DUAL-CHANNEL DIFFERENTIAL PROBE

GDP-100
DC ~ 100MHz(attenuation

GDP-040D
2
DC ~ 40MHz (x200)
200 X
600Vpp Max. CAT IL
<3V

600Vpp for x200

80dB@60Hz ;
60dB@100Hz ;
50dB@1MHz
Differential : 2MQ//1.2pf,
Ground TMQ//2.4pF
50Q

8.75ns for x200

5V DC from
GDS-300/200 Series
+2%

81.7(H) x 123.0(W) x
28.0(D) mm

Simply Reliable | Good Will Instrument Co., Ltd.
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SPECTRUM ANALYZERS & DEDICATED TESTER SERIES

GW Instek's spectrum analyzer product line consists of two series, which are spectrum analyzer and dedicated tester. Both series are ideal for
a wide range of test applications, including R&D, service, maintenance, manufacturing, education and other RF application fields.

Spectrum Analyzer Series

There are four spectrum analyzer products featuring frequency ranges from 9 kHz to 1.8 GHz / 3 GHz / 3.25 GHz and providing various
measurement application functions such as ASK/FSK/AM/FM demodulation analysis, SEM, ACPR/OCBW/CHPW, TOI, harmonic, CNR/CTB/
CSO, frequency counter; and communications interfaces such as USB, RS-232, LAN, MicroSD, GPIB, etc.

GSP-9330 and GSP-9300B are applied spectrum analyzers. GSP-9330's built-in EMI-dedicated feature is one of a kind and it collocates with
dedicated test accessories to allow engineers to quickly and accurately identify EMI issues. In order to provide more stable measurement and
better signal analysis, GSP-9330 and GSP-9300B has built-in Spectrogram and Topographic display modes to display signal persistence and
energy changes via color images. The built-in Sequence function allows users to create and execute the required test procedures directly on
spectrum analyzer without using a PC.

GSP-818, a basic spectrum analyzer, features a measurement range up to 1.8 GHz, a 10.4" large display, and an easy-to-upgrade software
option ideal for general RF measurement applications. GSP-730 is developed for the educational market and it can collocate with the
dedicated RF communications modules GRF-1300/GRF-1300A/USG to conduct courses.

PRODUCTS

¢ 3.25 GHz Spectrum Analyzer o RF Training System
¢ 3 GHz Spectrum Analyzer
¢ 1.8 GHz Spectrum Analyzer

m Good Will Instrument Co., Ltd. | Simply Reliable



I SPECTRUM ANALYZER OVERVIEW

Spectrum analyzer is the most widely applied measuring
instrument for wireless communications devices, components or
systems. It measures and displays the frequency spectrum
distribution of an RF signal. Spectrum analyzer can measure

and read both frequency and amplitude information. Nowadays,
digital communications dominate wireless communications
systems. Despite the dominance of digital communications,
measuring a frequency spectrum by a spectrum analyzer is

still considered an important process.

To choose the right spectrum analyzer, several key specifications
should be considered, which are explained below.

B NOISE FLOOR

Noise floor is the bottom noise level when no signal is fed into
spectrum analyzer. It represents the lowest signal level that
spectrum analyzer can measure. The noise floor usually
depends on Resolution Bandwidth (RBW).

Noise floor

Figure 2, Noise Floor

B HARMONICS

Spectrum analyzer itself also generates harmonics from an
input signal. Therefore if the harmonics generated by a spectrum
analyzer are greater than the harmonics from an input signal, the

harmonic measurement will result in an error as Figure 4 presents.

erated by SA

nput signal

Figure 4, Harmonics

B FREQUENCY RANGE

Selecting a spectrum analyzer for a measurement requires
selecting its frequency range, like TGHz, 2.4GHz, and so on.
Therefore the frequency range is the first consideration for most
applications.

Figure 1, Frequency Range

I spPuriOUS NOISE

Circuit noise or interference that looks like a signal occurs even
without an input signal due to spurious noise of spectrum
analyzer. Unlike noise floor, spurious noise presents itself

like a signal with a specific frequency.

Figure 3, Spurious Noise

B PHASE NOISE

Phase noise shows the purity of a signal. In Figure 5a, there
are two signals with different levels of phase noise. The lower
one is purer than the upper one, and therefore it has better
phase noise performance.

a.Signals with different phase noises b.Definition of phase noise

Figure 5 : Phase Noise

Figure 5b shows the definition of phase noise. It is usually
defined as dBc with a frequency offset. For example,"-50dBc at
200kHz offset with 30kHz RBW".

Simply Reliable | Good Will Instrument Co., Ltd.
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B THIRD ORDER INTER-MODULATION

Third order inter-modulation occurs with a two-tone input signal, a signal
with two frequencies or two signals with different frequencies that are fed
into a spectrum analyzer at the same time. When the input signal
frequencies are f1 and f2, the harmonics are as follows.

Input | output
f1, 2 fundamentals 1,2

2nd order harmonics 2f1, 22, f1+f2,

3f1, 312, 2f1+f2, 2f2+1

3rd order harmonics

The third order harmonics are the primary concerns in a system. If the
frequencies of f1 and 2 are very close, then 2f1-f2 and f1-2f2 will also be very
close to the original signal. It will be difficult for the subsequent filters to
filter out the harmonics accordingly. The concepts are illustrated in Figure 6.

f1 f2
~ <— BPF
f1,f2 ~ [—
>

2fif2 2f2"fi
Figure 6: Third Order Harmonics of 2f1-f2 and 2f2-fi

An example is expressed in Table 1.

Harmonics 1 2 3
Inout 100, 110 100, 110 300, 330, 310, 320, 90, 120
P 100, 101 100, 101 300, 303, 301, 302, 99, 102
Frequency
100,100.1  |700,700.D 300, 300.3, 300.1, 300.2,89.9,
-

Table 1: Two-Tone Signal Harmonics

In case the input signal frequencies are 100 and 100.1, their 3rd order
harmonics will be 99.9 (2f1-f2) and 100.2 (2f2-f1). Using that example it is
easy to see that the third order harmonics are close to the original signals,
which will pose challenges for designing the subsequent filters. Therefore
the inter-modulation distortion of spectrum analyzer itself might limit

the ability of two-toned signal measurements.

B APPLICATION

Antenna

GPS Receiver

Wireless
Microphone

Good Will Instrument Co., Ltd. | Simply Reliable

B DYNAMIC RANGE

Different companies use different definitions for dynamic range, but
actually they all point to the same thing; the ability to accurately measure
amplitude. Considering the specifications introduced above, the dynamic
range might actually include more than one term. For example, if a two-
tone signal is under measurement, the inter-modulation distortion needs
to be considered. If the input signal frequency falls onto the spurious
noise, it will limit the dynamic range. But generally speaking, dynamic
range is defined as the level between noise floor and the maximum
measurable level. Alternatively, sometimes the display range (80 or
100dB) is called dynamic range. It describes the range within the display
without shifting the reference level. The entire concept is illustrated in
Figure 7.

Non-Harmonic Spurious

3'4Order Intermodulation

Amplitude
Linearity
within 100dB
Display

f

Shifting by
Ref. Level

:

2"40rder Harmonic

Noise floor

Figure 7 : Dynamic Range

Remote Control

Tire Pressure Monitoring
System (TPMS)

Mobile Phone



SPECTRUM ANALYZERS

MODEL |  gGsp9330 |  GsposooB |  gspg18 |  Gsp730 |

Frequency Range

9kHz ~ 3.25GHz

9kHz ~ 3GHz

9kHz ~ 1.8GHz

150kHz ~ 3GHz

Frequency Stability

+1ppm max. (per year)

+1ppm max. (per year)

Tppm max. (per year)

Over Temperature
Frequency Stability

+0.025 ppm (0 ~ 50 °C)

+0.025 ppm (0~ 50 °C)

<2.5ppm (15°Cto 35°C)

1Hz~1MHz in 1-3-10 sequence

THz~1MHz in 1-3-10 sequence

10Hz to 500kHz (1-10 steps
by sequence), TMHz, 3MHz EMI

30kHz, 100kHz, 300kHz, TMHz

10Hz RBW, per-amp on

10Hz RBW, per-amp on

10Hz RBW, per-amp on

RBW Range 200Hz, ily(HEZI’\/l]lZFO'II(t:rL TMHz 200Hz, ?’:rély\ﬂ]lzgll(t:':’ TMHz Filter(6dB): 200Hz, 9kHz, (30kHz Range is not adjustable)
' : ! 120kHz, TMHz (Optional)
VBW Range THz~1TMHz in 1-3-10 sequence 1Hz~1MHz in 1-3-10 sequence 10Hz~3MHz in 1-3-10 sequence -
Phase Noise -88dBc/Hz @1GHz, 10kHz offset -88dBc/Hz @1GHz, 10kHz offset -82dBc/Hz @1GHz, 10kHz offset -85dBc/Hz @1GHz, 500kHz offset
Noise Floor -139dBm @1GHz, -139dBm @1GHz, -140dBm @1GHz, -100dBm @1GHz, 30kHz RBW

Overload Protection

+30dBm, +50VDC

+30dBm, £50VDC

+30dBm, +50VDC

+30dBm, +25VDC

Reference Level Range

-110dBm ~ +30dBm

-110dBm ~ +30dBm

-80 dBm to +30 dBm

-40dBm ~ +20dBm

Input Attenuator

0~ 50dB, in 1 dB steps

0~ 50dB, in 1 dB steps

0~ 40dB, in 1 dB steps

Pre-amplifier

Built-in 18dB nominal

Built-in 18dB nominal

Built-in 20dB internal

Measurement
Function

SEM, ACPR, OCBW, CHPW, N-dB BW,
Phase Jitter, Harmonic, TOI, CNR,
CSO, CTB, P1dB, TDP

SEM, ACPR, OCBW, CHPW, N-dB BW,
Phase Jitter, Harmonic, TOI, CNR,
CSO, CTB, P1dB, TDP

ACPR, OCBW, CHPW, N-dB BW

ACPR, OCBW, CHPW

Demodulator

Yes, with AM/FM/ASK/FSK analysis

Yes, with AM/FM analysis

Yes, with AM/FM analysis

Gated Sweep Yes Yes -
Frequency Counter Support, Min. resolution 1Hz Support, Min. resolution 1Hz Support, Min. resolution THz -
Sequence Yes Yes -
Limit Line Yes Yes Yes Yes
Correction Table Yes Yes -
Trace Number 4 Traces 4 Traces 5 Traces 3 Traces
Positive-peak, negative-peak, sample, Positive-peak, negative-peak, sample, Positive-peak, negative-peak, sample,
Trace Detect Mode normal, RMS(not Video), normal, RMS(not Video), normal, RMS(not Video), -
Quesi-Peak, Average Quesi-Peak, Average (Optional) Quesi-Peak/Average
Marker Number 6 6 5 5
Internal Memory 16MB 16MB 256MB 5 memories
Display Modes Spectrogram,Topographic, Spectrum Spectrog;iz;l;ipr::graphic, Time Specs,:eacrtl:l:vrl]dth Zoom, Spectrum
Split-Window Yes Yes Yes

Tracking Generator

100kHz ~ 3.25GHz (optional)

100kHz ~ 3GHz (optional)

100kHz ~ 1.8GHz (optional)

IF Output

V, 886MHz, -25dBm

V, 886MHz, -25dBm

USB Host/Device, RS-232, LAN (LXI

USB Host/Device, RS-232, LAN (LXI

SPECTRUM ANALYZERS & COMMUNICATION TESTERS -

Interface standard), MicroSD, GPIB (Optional) standard), MicroSD, GPIB(Optional) USB Host/Device, LAN U3 (les{anies, (¥4
Screen Size 8.4 inchs Color TFT LCD with SVGA 8.4 inchs Color TFT LCD with SVGA 10.4 inchs Color TFT LCD with SVGA 5.6 inchs Color TFT LCD with
(800 x 600) (800 x 600) (800 x 600) VGA (640 x 480)
Rack Adapter Panel V, GRA-415 V, GRA-415 -
Power Operation AC AC AC AC
Power Source AC100 ~ 240V, 50 ~ 60Hz AC100 ~ 240V, 50 ~ 60Hz ACT00 ~ 240V, 50 ~ 60Hz ACT00 ~ 240V, 50 ~ 60Hz
Page B5-12 B13-15 B16-18 B19-24
RF & SPECTRUM ANALYZER TRAINING SYSTEM
MOD R 00A R 00

Collocation Instrument GSP-730 GSP-730

Necessary Option USG-LF44 -

RF Cable SMA Cable SMA Cable

RF Connector SMA Female SMA Female

Interface USB Device USB Device

Power Source AC100 ~ 240V, 50 ~ 60Hz ACT100 ~ 240V, 50 ~ 60Hz

Page B20 B20
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3.25GHz Spectrum Apnalyzer

GSP-9330, a high test speed spectrum analyzer with 3.25 GHz, provides the fastest 204 ps
sweep speed. Users, via high speed sweep time, can easily handle and analyze modulation
signals. The keys to handling modulated signals are fast sweep time and signal demodulation
functions. In addition to the analog AM/FM demodulation and analysis function, GSP-9330
also provides digital signal ASK/FSK, and 2FSK demodulation and analysis capabilities.
Nowadays, EMC issues are very crucial to product's design processes. Therefore, GSP-9330

has incorporated the EMC pretest solution to facilitate EMC tests. The simple and easy EMC

pretest procedures from GSP-9330 can tremendously shorten users' product launch timeline.
2N
d
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@ FEATURES
) SPECIFICATIONS
* Frequency Range : 9kHz ~ 3.25GHz FREQUENCY
*0.025ppm Frequency Stability and Tppm FREQUENCY
Aging Rate Range 9 kHz ~ 3.25 GHz
17, * RBW : THz ~ TMHz (3dB), 6dB EMI Filter : Resolution 1 Hz
E 200Hz, 9kHz, 120kHz, 1TMHz FREQUENCY REFERENCE
7 7 Fastest Sweep Time : 204us heesreey bty over temperatne + supy
l-ll_-l * Sensitivity : -149dBm/Hz (@ PreAmp on) voltage s>tlability P PRy
> * Built-in Preamplifier, 50dB Attenuator, and :«gi"g RateSt il * 2) SP”" max. g)yea(f) agef last adjustment
. requency Stabili +0.025 ppm ~50°
(@] Sequence Function Over Tem);aeraturey PP
= * Built-in EMC Pretest Function Supply Voltage Stability | = 0.02 ppm
5 * Built-in 2FSK Analysis, AM/FM/ASK/FSK FREQUENCY READOUT ACCURACY
= Demodulation & Analysis Start, Stop, Center, +(marker frequency indication x frequency
10,
2 * Built-in P1dB Point, Harmonic, Channel Marker ;f::;ee"ncgﬁizﬁfi{):)wé x RBW +
= Power, N-dB Bandwidth, OCBW, ACPR, SEM, Trace Points Max. 601 points, Min. 6 points
g TOI, CNR, CTB, CSO, Noise Marker, MARKER FREQUENCY COUNTER
O Frequency Counter, Time Domain Power, Resolution 1 Hz, 10 Hz, 100 Hz, 1 kHz
3 Gated Sweep Accuracy te(garkger Q'Cequchyjrclgi}cr::%ieol’r:égﬁ%lgir;cy RBW/Span >=0.02 ; Mkr level to DANL>30 dB
. . I ren curacy
g:) * Built-in Spectrogram, Topographic and FREQUENCY SPAN
T, Split-window Display Modes Range 0 Hz (zero span), 100 Hz ~ 3.25 GHz
g * Remote Control EMI Measurement Software : Resolution 1 Hz
= SpectrumShot Accuracy + frequency resolution’ RBW : Auto
< , PHASE NOISE
4 * Remote Control Interface : LAN, USB, RS-232 Offsct from Carri Feo1 CHa RBW=1 Kbz VBWTOHZ A 40
- . . et from Carrier = z, = z, = z;AverageZ
< * Options : Tracking Generator, GPIB Interface 10 kHz <-88 dBc/Hz Typical g
= 100 kHz <95 dBc/Hz Typical
2 1 MHz <-113 dBc/Hz Typical
b RESOLUTION BANDWIDTH (RBW) FILTER
e Filter Bandwidth 1 Hz ~1 MHzin 1-3-10 sequence -3dB bandwidth
o 200 Hz, 9 kHz, 120 kHz, TMHz -6dB bandwidth
(7] Accuracy +8%, RBW = 1MHz ; + 5%, RBW < 1MHz| Nominal’
Shape Factor <451 Normal Bandwidth ratio: -60dB:-3dB
VIDEO BANDWIDTH (VBW) FILTER
Filter Bandwidth [ 1 Hz ~1 MHz in 1-3-10 sequence | -3dB bandwidth
[1] Frequency Resolution = Span/(Trace points - 1)
[2] Typical specifications in this datasheet mean that the performance can be exhibited in 80% of the units with a 95% confidence level over the temperature
range 20 to 30 °C. They are not covered by the product warranty.
[3] Nominal values indicate expected performance. They are not covered by the product warranty.
GSC-009 Soft Carrying Case G2
AMPLITUDE RANGE
For: GSP-9330/9300B
Measurement Range | 100 kHz ~ 1 MHz DANL ~ 18 dBm
1 MHz ~ 10 MHz DANL ~ 21 dBm
10 MHz ~ 3.25 GHz DANL ~ 30 dBm
ATTENUATOR
Input Attenuator Range‘ 0~50dB, in 1 dB steps ‘ Auto or manual setup
MAXIMUM SAFE INPUT LEVEL
Average Total Power | <+33 dBm Input attenuator 210 dB
DC Voltage £50V
1 dB GAIN COMPRESSION
Total Power at 1st Mixer | > 0 dBm Typical ; Fc2 50 MHz; preamp. off
Total Power at the Preamp | > -22 dBm Typical ; Fc 2 50 MHz; preamp. on
Mixer power level (dBm) = input power (dBm)
— attenuation (dB)

m Good Will Instrument Co., Ltd. | Simply Reliable
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GSP-9330

DISPLAYED AVERAGE NOISE LEVEL (DANL)4

Preamp off 0 dB attenuation; RF Input is terminated with a 50Q load. RBW 10 Hz; VBW 10 Hz;
span 500 Hz; reference level = - 60 dBm); trace average>40

9 kHz ~ 100 kHz <-93dBm Nominal

100 kHz ~ T MHz <-90 dBm - 3 x (f/100 kHz) dB Nominal

1 MHZ ~ 10 MHz <-122dBm Nominal

2.7~3.25GHz <-116 dBm Nominal

Preamp on 0 dB attenuation; RF Input is terminated with a 50Q load. RBW 10 Hz; VBW 10 Hz;
span 500 Hz; reference level = - 60 dBm; trace average 240

100 kHz ~ 1 MHz <-108 dBm - 3 x (f/100 kHz) dB Nominal

1 MHZ ~ 10 MHz <-142 dBm Nominal

10 MHZ ~ 3.25 GHz <-142dBm + 3 x (f/1 GHz) dB Nominal

[4] DANL spec excludes spurious response.

LEVEL DISPLAY RANGE

Scales Log, Linear

Units dBm, dBmV, dBuV, V, W

Marker Level Readout 0.01dB Log scale

Level Display Modes

Number of Traces
Detector

Trace Functions

0.01 % of reference level

Trace, Topographic, Spectrogram

4

Positive-peak, negative-peak, sample,
normal, RMS(not Video), Quasi-Peak,
Average

Clear & Write, Max/Min Hold, View,
Blank, Average

Linear scale
Single/Split Windows

Can be setup for each trace separately

ABSOLUTE AMPLITUDE ACCURACY

Absolute Point

Center=160 MHz ; RBW 10 kHz; VBW 1 kHz; span 100 kHz; log scale; 1 dB/div;
peak detector; 23°C+1°C; Signal at Reference Level

Preamp Off +0.3dB Ref level 0 dBm; 10 dB RF attenuation
Preamp On +0.4dB Ref level -30dBm; 0dB RF attenuation
FREQUENCY RESPONSE

Preamp Off Attenuation : 10 dB; Reference: 160 MHz; 20 ~ 30°C

100 kHz ~ 2.0 GHz +0.5dB

2GHz ~3.25 GHz +0.7dB

Preamp On Attenuation: 0 dB; Reference: 160 MHz; 20 ~ 30°C

1 MHz ~ 2 GHz + 0.6 dB

2 GHz ~3.25 GHz +0.8dB

ATTENUATION SWITCHING UNCERTAINTY

Attenuator Setting
Uncertainty

0~50dBin1dB step
+0.25 dB

Reference : 160 MHz, 10dB attenuation

RBW FILTER SWITCHING UNCERTAINTY

1Hz~1MHz

| +0.25 dB

Reference : 10 kHz RBW

LEVEL MEASUREMENT UNCERTAINTY

Overall Amplitude
Accuracy

+1.5dB

+0.5dB

20 ~ 30°C; frequency > 1 MHz; Signal input
0 ~ -50 dBm; Reference level 0~ -50 dBm;
Input attenuation 10 dB; RBW 1 kHz;

VBW 1 kHz; after cal; Preamp Off

Typical

SPURIOUS RESPONSE

Second Harmonic

Intercept +35dBm
+60 dBm
Third-order Intercept
>1dBm
Input Related <-60 dBc
Spurious
Residual Response <-90 dBm
(Inherent)

Preamp off; signal input -30dBm; 0 dB attenuation

Typical; 10 MHz < fc < 775 MHz
Typical; 775 MHz < fc < 1.625 GHz

Preamp off; signal input -30dBm; 0 dB attenuation

300 MHz ~ 3.25 GHz

Input signal level -30 dBm, Att. Mode,
Att=0dB; 20 ~ 30°C

Input terminated; 0 dB attenuation;
Preamp off

Rear Panel

GRA-415 Rack Adapter Panel
For : GSP-9330/9300B, Rack Mounting (19", 6U)

GKT-001 General Kit Set

Include :
ADP-002
ATN-100
GTL-303
GSC-002
For: GSP-Series

Include :
ADP-001
ADP-101
GTL-304
GSC-003
For: GSP-Series

GKT-003 RLB Kit Set

Include :
GAK-001
GAK-002
GTL-302
GSC-004
For: GSP-Series

GKT-008 EMI Probe Kit Set

[
=,

Include :
ADP-002
GTL-303

PR-01

PR-02

ANT-04
ANT-05

For: GSP-Series

Sy
~/
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SPECIFICATIONS \

Trigger Source
Trigger Slope

Free run; Video; External
Positive or negative edge

SWEEP
SWEEP TIME
Range 204pus ~ 1000 s Span >0 Hz
50 us ~ 1000 s Span = 0 Hz; Min resolution=10pus
Sweep Mode Continuous; Single

RF PREAMPLIFIER

Frequency Range
Gain

1 MHz ~3.25 GHz
18 dB

Nominal (installed as standard)

FRONT PANEL INPUT/OUTPUT

RF INPUT

Connector Type

N-type female
50Q2

Voltage/Current

DC +7V/500 mA max

Impedance Nominal

VSWR <1.6:1 300 kHz ~ 3.25 GHz ; Input attenuator 210 dB
POWER FOR OPTION

Connector Type SMB male

‘ With short-circuit protection

USB HOST

Connector Type Aplug

Protocol Version 2.0 Support Full/High/Low speed
MICRO SD SOCKET

Protocol SD 1.1

Support Cards Micro SD, Micro SDHC Up to 32GB capacity

REAR PANEL INPUT/OUTPUT

REFERENCE OUTPUT

Input Amplitude
Frequency Lock Range

-5dBm ~ +10 dBm
Within £ 5 ppm of the input reference frequency

Connector Type BNC female

Output Frequency 10 MHz Nominal
Output Amplitude 3.3V CMOS

Output Impedance 502

REFERENCE INPUT

Connector Type BNC female

Input Reference Frequency 10 MHz

ALARM OUTPUT

Auto selection by function

Connector Type | BNC female | Open-collector
TRIGGER INPUT/GATED SWEEP INPUT

Connector Type BNC female

Input Amplitude 3.3V CMOS

Switch

LAN TCP/IP INTERFACE

Connector Type

RJ-45

Base 10Base-T; 100Base-Tx; Auto-MDIX

USB DEVICE

Connector Type B plug For remote control only; supports USB TMC
Protocol Version 2.0 Supports Full/High/Low speed

IF OUTPUT

Connector Type SMA female

Impedance 50Q Nominal

IF Frequency 886 MHz Nominal

Output Level -25 dBm 10 dB attenuation; RF input: 0dBm @ 1 GHz
EARPHONE OUTPUT

Connector Type ‘ 3.5mm stereo jack, wired for mono operation

VIDEO OUTPUT

Connector Type

DVI-I (integrated analog and digital), Single Link. Compatible with VGA or HDMI standard through adapter

RS-232C INTERFACE

Connector Type

D-sub 9-pin female

\ Tx, Rx, RTS, CTS

GPIB INTERFACE (OPTIONAL)

Connector Type

|EEE-488 bus connector

AC POWER INPUT

Power Source

AC 100V ~ 240V, 50/60 Hz

‘ Auto range selection

GENERAL

Internal Data Storage
Power Consumption
Warm-up Time
Temperature Range

Dimensions & Weight

16 MB nominal

<65W

< 45 minutes

+5°C~+45°C

-20°C~+70°C

350(W) x 210(H) x 100(D) mm, Approx. 4.5kg
13.8(W) x 8.3(H) x 3.9(D) inch, Approx. 9.9lb

Operating
Storage
Inc. all options (Basic + TG + GPIB + Battery)

TRACKING GENERATOR (OPTION

AL

Frequency Range
Output Power
Absolute Accuracy
Output Flatness

Output Level Switching Uncertainty
Harmonics

Reverse Power

ConnectorType

Impedance

Output VSWR

100 kHz ~ 3.25 GHz

-50 dBm ~ 0 dBm in 0.5 dB steps
+0.5dB

Referenced ~ 160 MHz, -10 dBm
100 kHz ~ 2 GHz
2GHz~3.25GHz

+0.8dB

<-30dBc

+30 dBm max.

N-type female

50Q

<1.6:1

@160 MHz, -10 dBm, Source attenuation 10 dB, 20 ~ 30°C

+1.5dB

+2dB

Referenced to -10 dBm
Typical, output level =-10 dBm

Nominal
300 kHz ~ 3.25 GHz, source attenuation=12 dB

[5] The minimum RBW filter is 10kHz when the TG output is ON.

Note : The specifications apply when the GSP-9330 is powered on for at least 45 minutes to warm-up to a temperature of 20 “C to 30 “C, unless specified otherwise.

Good Will Instrument Co., Ltd. | Simply

Reliable




ORDERING INFORMATION

GSP-9330  3.25 GHz Spectrum Analyzer

EMC Pretest Solution : GKT-008
GLN-5040A
GIT-5060
GPL-5010

EMI Near Field Probe Set

Line Impedance Stabilization Network
Isolation Transformer

Transient Limiter

ACCESSORIES :

Power Cord, Certificate of Calibration, CD-ROM (with Quick Start Guide, User Manual,
Programming Manual, SpectrumShot Software, SpectrumShot Guide & IVI Driver)

OPTION

GSP-93T1  Tracking Generator (Factory installed option)
Option 02 Battery Pack

GSP-93G1  GPIB Interface (Factory installed option)
OPTIONAL ACCESSORIES

GSC-009 Soft Carrying Case

GRA-415  Rack Adapter Panel

FREE DOWNLOAD

SpectrumShot PC Software for Windows System (available on GW Instek website)
IVI Driver Supports LabVIEW/LabWindows/CVI Programming (available on NI website)

I FAST SIGNAL SWEEP

FM Signal Monitoring

87 OOOMHT Canter 100 000MHz
OkHz VEW 100aHz Span 6 000MHz
For spectrum analyzer, speed is the most important specification.
GSP-9330 provides sweep speed up to 204 ps. Users, via high speed
sweep time, can identify and analyze various fast or transient signals

A  MODULATED SIGNAL ANALYSIS

2FSK Signal Analysis

2FSK FSK ASK

2FSK modulation, for its features of low design cost and low electricity
consumption, is widely used by RF communications applications with low
power and low data transmission speed characteristics. Nowadays, 2FSK
modulation technology has been applied in various products and systems
such as consumer electronics, automotive electronics, RFID, auto reading
electricity meter, and industrial control devices, etc. 2FSK signal analysis
measures parameters including carrier power, FSK frequency deviation,
carrier frequency, and carrier frequency offset. Users can set the criterion
in frequency deviation and carrier offset for fast test result determination.

RFID and optical communications systems often use Amplitude Shift Keying
(ASK). Applications such as wireless telephone, paging systems, and RFID,
etc. utilize Frequency Shift Keying (FSK). ASK/FSK demodulation and

ASK/FSK Signal Demodulation & Analysis

GLN-5040A Two Line V-Network
For: GSP-9330

GPL-5010 Transient Limiter
For: GSP-9330

GIT-5060 Isolation Transformer
For: GSP-9330

Taiwan Telecom Signals

such as frequency/amplitude modulation signals, Bluetooth frequency
hopping signals, tuned oscillator or other interfering signals under
ISM Band.

AM/FM Signal Demodulation & Analysis

FM AM

analysis measures parameters including ASK depth, frequency deviation,
carrier power, carrier frequency offset, symbol, and waveform. Users can set
ASK depth, frequency deviation, carrier power and carrier offset for Pass/Fail
testing result. Data message is provided to determined preamble & sync
function.

AM/FM Signal Analysis measures parameters including AM depth,
frequency deviation, modulation rate, carrier power, carrier frequency offset
and SINAD. Users can set the criterion in AM depth, frequency deviation,
carrier power and carrier offset for fast test result determination. The GSP-
9330 has a convenient AM/FM demodulation function to tune into AM or
FM broadcast signals and listen to the demodulated signals.

Simply Reliable | Good Will Instrument Co., Ltd.
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EMC PRETEST SOLUTION

Probe
ouT
g
ANT-04/ANT-05

GSP-9330 has the built-in EMI dedicated 200/9k/120k/1MHz filter, 20dB
low noise amplifier and Quasi-Peak/Average detection mode to conduct
radiation and conduction tests after collocating with the probe set.

GKT-008, the radiation test probe set, provides a complete near field test

probe set to simplify the complex measurement procedures and to simulate

3m/10m far field tests from the labs. Using GKT-008 can greatly save
engineers' debugging time and the money for going back and forth to the

DuT

PR-01 PR-02

labs. GKT-008 can collocate with the Tracking Generator function of GSP-
9330 to conduct EMS tests.

For conduction tests, GSP-9330 can collocate with LISN and Isolation
Transformer to conduct electromagnetic conduction tests. If users concern
EUT's large voltage variation or complexity, applying a Transient Limiter will
make test equipment safer.

EMC Pretest Instruments Provided by GW Instek Are as Follows :

GSP-9330  Spectrum Analyzer Built-in complete EMC pretest solution

GKT-008 EMI Near Field Probe Set Provide probe set for near field signals, including
ANT-04/ANT-05 field sensor
PR-0T AC high voltage probe
PR-02 Source contact probe

GLN-5040A LISN LISN required by EMI conduction tests and it meets CISPR16-1-2:2006 regulations

GIT-5060 Isolation Transformer Different mains have different current leakages that will cause systems to have short circuit
Isolation transformer prevents short circuit by isolating current loop

GPL-5010  Transient Limiter Transient Limiter will make test equipment safer if EUT has large voltage variation or complexity

For more detailed information about EMC Pretest Solution, please visit "DETAILED EMC PRETEST SOULTION" documents.

BEBl  GRAPHIC PROCESSING OF SIGNAL MONITORING

Observe FM Signals by Spectrogram Observe WiFi Signals by Topographic ~ Observe 4G LTE Signals by Split-Window Display

Spectrogram can simultaneously display power, frequency, and time.
Frequency and power variation according to time changes can also be
tracked. Especially, the intermittently appeared signals can be identified.
Users, by using Spectrogram, can analyze the stability of signal versus
time or identify the intermittently appeared interference signals in the
communications system. Users can use two markers to find out the
relation of power to frequency and time.

Topographic uses color shade to show the probability distribution of
signal appearance. This function allows users to directly understand the

Good Will Instrument Co., Ltd. | Simply Reliable

process of signal variation according to time changes that is beneficial
to observe intermittent feeble signals or electromagnetic interference

signals. Users can use two makers to find out the relation of power to
frequency and percentage.

Split-Window allows two independent observations that are very
convenient for monitoring two different frequency bandwidths.



Channel Power Measurement

ACPR

OCBW

Telecommunications and broadcasting service carriers
will encounter distorted signals caused by adjacent
channels' inter-modulation while transmitting
modulated signals using communications channels.
If the distorted signals are too large the
communications quality of adjacent channels will be
affected. The ACPR measurement can examine the
leakage status that is conducive to identifying
interference source.

The OCBW measurement can simultaneously display
OCBW, channel power and PSD. OCBW's unit is
shown by percentage. A measurement area containing
bandwidth will be shown when OCBW is in use.

TOI (Third Order Intercept)

Users can measure the linearity of non-linear
systems and components such as receiver,
low-noise amplifier and mixer by TOI which
automatically tests effective carrier and
measures inter-modulation sidebands.

Phase Jitter

The Phase Jitter function can rapidly measure phase
noise produced by RF signal source's and oscillator's
carrier deviation. This function can directly convert
signal jitter to phase (rad) and time (ns).

23 SIGNAL VERIFICATION, TEST AND ANALYSIS

Spectrum Emission Mask

SEM

SEM measures out-of-channel emission
which is defined by corresponding in-channel
power. Users can set main channel's
parameters, out-of-channel range, and limit
line, etc.

GSP-9330 has the built-in SEM settings of

3 GPP, WLAN 802.11b/g/n, Wimax 802.16
and self-defined communications system.
SEM supports the Pass/Fail test function
and lists frequency range for surpassing each
out-of-channel limit. An alarm signal will be
triggered if any measurement results that are
not matched with SEM.

Harmonic

CATV System Parameter Tests

CNR/CSO/CTB

The built-in CNR/CSO/CTB functions of
GSP-9330 are ideal for measuring
performance of CATV amplifier and system.

Note: General CATV is 75Q). For GSP-9330,
a 50 ~ 75 ohm adapter is needed.

Time Domain Power

Harmonic can easily measure the amplitude
of fundamental frequency and as high as ten
orders of harmonic frequency. This function
can also measure amplitude(dBc) which is
the ratio of harmonic and corresponding
fundamental carrier. Total harmonic distortion
(THD)can also be calculated by this function.
The best harmonic information can be
obtained by adjusting RBW.

Marker Noise

The marker noise function calculates the
average noise level over a bandwidth of
1Hz, referenced from the marker position.

Users can go to zero span setting and open
marker to observe burst signals when
measuring burst signal in time domain is
required.

Gated Sweep

Radar or TDMA communications systems,
via intermittently turning On/Off output
power, control transmission signals. In
order to monitor the power spectrum during
the transmission process, the Gated Sweep
function can initiate measurement only
when signals appear. This function is ideal
for measuring burst signals such as GSM

or WLAN.

Simply Reliable | Good Will Instrument Co., Ltd.
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3.25GHz Spectrum Apnalyzer

I PRODUCTION LINE APPLICATIONS

Sequence Function Limit Line Function

The sequence function allows users to edit a sequence formulated by a
series of steps directly from the instrument. Pause and delay can be
inserted in the sequence to observe the test results. There are five sets
of sequence for selection. Each sequence allows editing of 20 steps.
Different sequence can be interactive and support each other. This
function provides automatic editing without using the PC that is very
convenient for assembly lines in which execute routine test procedures.

The limit line function, based upon the preset criteria of passing the test,
can be used to directly determine whether the DUT passes the test. Test
result not only can be shown on the LCD screen, but also an alarm
signal output indication from the rear panel which is done by connecting
a speaker or light device to show the test result.

Shorten Warm-Up Time Wake-Up Clock

GSP-9330 utilizes the patented design of high efficient heat dissipation
and feedback temperature control. After the instrument is turned on, the
internal instrument can rapidly maintain a stable temperature so as to

Users can set up automatic wake-up time for each day of the week. By
so doing, the purpose of GSP-9330 pre wake-up can be achieved. Pre
wake-up is ideal for the lower temperature environment to conduct

SPECTRUM ANALYZERS & COMMUNICATION TESTERS - GSP-9330

B11

provide accurate amplitude measurement and deliver the frequency
measurement with 0.025 ppm frequency stability.

USER FRIENDLY DESIGN

Status Icons

Status Icons show the interface status, power status, alarm status and
etc of GSP-9330. Users can easily understand the setting status and
test results of the instrument.

B  COMMUNICATIONS INTERFACE

Various Interface

Provide USB Host, RS-232, LXI C(LAN), and GPIB(option) instrument
control interface. Supported programs comply with IEEE488.2.

Good Will Instrument Co., Ltd. | Simply Reliable

tests in the preset time.

Definition Help

The built-in Definition Help function allows users to immediately
understand the parameters of Channel Power, OCBW, ACPR, SEM,
Phase Jitter, N-dB Bandwidth & P1dB items so as to save time on
reading user manual.

File Storage and Video Output

DVI Interface

USB Device/MicroSD

Provide USB Device, MicroSD interface for file storage. Quick Save
function is also available for users to quickly retrieve display.
Support DVI with 800 x 600 resolutions.



I soFTWARE SUPPORT

PC Software - SpectrumShot

EMI Pretest Mode

Users can use the external software Spectrum Shot for EMI pretest report
management and assessment, remote control and waveform data
recording for long periods of time.

Under the EMI Pre-test Mode, users can select the required CISPR EMI
regulation for conduction and radiation measurement.

IVI Driver & LabVIEW Support

IVI Driver Supports LabView & LabWindows/CVI Programming.
It is available on NI website.

I VARIOUS AUGMENTING OPTIONS

Tracking Generator

DC 50V MAX
REV PWR +300Bm

3dB Frequency Bandwidth

TG option provides 0 to -50 dBm synchronized sweep output, conducts
scalar network analysis (S11. S21) function as well as P1dB.

The built-in tracking generator can swiftly and easily measure frequency
response of cable loss, filter bandwidth, amplifier gain, mixer conversion
loss, etc. The N-dB Bandwidth function measures 3dB bandwidth of
Bandpass filter. SWR bridge should be connected with tracking generator
to measure the return loss of antenna or filter.

L e
Soft Carrying Case
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Get Trace Mode

Scalar Network Analysis

Remote Control Mode

Under Get Trace mode, users can record the waveform data for long
periods of time. It can be applied to spectrum monitoring for detecting
any abnormal radio signals. The software will send out e-mail to inform
users if any abnormal situation occurs.

Under the Remote Control mode, users can monitor wireless interference
signals or observe signals for long periods of time.

P1dB Point Measurement

Reflection Loss

All active components have linear dynamic range for power output.
Once output power reaches the maximum level, active component
will enter the non-linear saturated area of P1dB point and cease
amplifying signal intensity as well as produce harmonic distortion.
It is very useful for P1dB point measurement in active components
such as low noise amplifier, mixer and active filter.

Optional soft carrying case(GSC-009) provides convenience and
protection to the instrument. GSP-9330 is equipped with 8.4 inches
800 x 600 pixels LCD display which yields clearer display results for
outdoor operations.

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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3GHz Spectrum Analyzer

Patent No. ZL201220347963.5

GSP-9300B is a 3GHz spectrum analyzer, which meets general RF measurement requirements.
It provides a frequency stability of 0.025ppm and collocates with a built-in preamplifier, which

has a minimum noise floor of -149dBm / Hz. More than 20 measurement applications are also
available, including AM/FM modulation analysis, ACPR /OCBW/CHPW, CATV parameters etc.

For signal monitoring and processing, GSP-9300B provides Topographic and Spectrogram
display modes to analyze the signal through the change of color temperature. The split-window
display mode can set parameters for both displays and measure two different frequency bands
at the same time. Friendly user interface provides functions such as status icon display, online
help, multi-language support, and sequence setting. The patented heat-conducting design can
greatly shorten the time for the machine to power up. The preset power-on function can
improve the efficiency when it is used in the production line. Communications interfaces
include USB, RS-232, LXI, MicroSD, GPIB interface, and DVI output.

GSP-9300B (9kHz~3GHz)

In summary, GSP-93008B is a stable, lightweight and suitable test equipment for various
applications. It is very ideal for the education market, production line, general signal

C€E lusB | xi OEt\;Lt RS-232 monitoring, fan('i more importantly, its price is beyond your imagination. It is the preferred
product for limited budgets.
PC Micro
GPIB
Softw SDJSDHC
— ! SPECIFICATIONS
FREQUENCY
FREQUENCY
FEATURES Range 9 kHz ~ 3 GHz
Resolution 1 Hz
* Frequency Range : 9kHz ~ 3 GHz FREQUENCY REFERENCE
* 0.025ppm Frequency Stability and 1ppm Accuracy +(period since last adjustment x aging rate)
. + stability over temperature + supply
Aging Rate voltage stability
* Built-in Preamplifier, 50dB Attenuator, and Aging Rate +1 ppm max. 1 year after last adjustment
. Frequency Stability Over +0.025 ppm 0~50°C
Sequence Function Temperature
* RBW : THz ~ TMHz Supply Voltage Stability +0.02 ppm

FREQUENCY READOUT ACCURACY
Start, Stop, Center, Marker

* Sensitivity : -149dBm/Hz (@PreAmp on)

* Built-in AM/FM Demodulation & Analysis

* Built-in P1dB point, Harmonic, Channel
Power, N-dB Bandwidth, OCBW, ACPR,
SEM, TOI, CNR, CTB, CSO, Noise Marker,

+(marker frequency indication x frequency
reference accuracy + 10% x RBW +
frequency resolution)

Trace Points Max. 601 points, Min. 6 points

MARKER FREQUENCY COUNTER

SPECTRUM ANALYZERS & COMMUNICATION TESTERS - GSP-93008

Frequency Counter, Time Domain Power, Resolution 1 Hz, 10 Hz, 100 Hz, 1 kHz
Accuracy +(marker frequency indication X frequency | RBW/Span >=0.02 ; Mkr level to
Gated Sweep reference accuracy + counter resolution) DANL>30dB
* Bfult-m.Spectrogram, Topographic and Dual- FREQUENCY SPAN
View Dlsplay Modes Range . 0 Hz (zero span), 100 Hz ~ 3 GHz
* Remote Control Software : SpectrumShot Resolution 1 Hz
Accurac, jon' :
* Remote Control Interface : LAN, USB, RS-232 i = frequency resolution REW: Auto
* Opti Tracking G GPIB Interf: PHASE NOISE
ptions : Tracking Generator, nterface Offset from Carrier Fc=1GHz;RBW=1kHz,VBW=10Hz
Average> 40
10 kHz < -88 dBc/Hz Typical®
100 kHz <-95 dBc/Hz Typical
1 MHz <-113 dBc/Hz Typical

GSC-009 Soft Carrying Case
For: GSP-9330/93008
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RESOLUTION BANDWIDTH (RBW) FILTER

Filter Bandwidth

Accuracy
Shape Factor

1 Hz~1 MHzin 1-3-10 sequence

200 Hz, 9 kHz, 120 kHz, TMHz

+ 8%, RBW = TMHz ; £ 5%, RBW<1MHz
<4.5:1

-3dB bandwidth

-6dB bandwidth

Nominal®

Normal Bandwidth ratio: -60dB:-3dB

VIDEO BANDWIDTH (VBW) FILTER

Filter Bandwidth

‘ 1Hz~1MHzin 1-3-10 sequence

-3dB bandwidth

range 20 to 30 °C. They are not covel

[1] Frequency Resolution = Span/(Trace points - 1)
[2] Typical specifications in this datasheet mean that the performance can be exhibited in 80% of the units with a 95% confidence level over the temperature

red by the product warranty.

[3] Nominal values indicate expected performance. They are not covered by the product warranty.

AMPLITUDE

AMPLITUDE RANGE

Measurement Range

100 kHz ~ 1 MHz

1 MHz ~ 10 MHz
10 MHz ~ 3 GHz

DANL

18 dBm

DANL to 21 dBm
DANL to 30 dBm

ATTENUATOR

Input Attenuator Range

‘ 0~504dB, in 1 dB steps

Auto or manual setup

MAXIMUM SAFE INPUT LEVEL

Average Total Power <+33 dBm Input attenuator 210 dB

DC Voltage +50V

1 dB GAIN COMPRESSION

Total Power at 1st Mixer >0dBm Typical ; Fc2 50 MHz; preamp. off
Total Power at the Preamp >-22 dBm Typical ; Fc 2 50 MHz; preamp. on

Mixer power level (dBm) = input power
(dBm) - attenuation (dB)
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SPECIFICATIONS

DISPLAYED AVERAGE NOISE LEVEL (DANL)*

GSP-9300B

Preamp off

0 dB attenuation; RF Input is terminated with a 50Q load. RBW 10 Hz; VBW 10 Hz;
span 500 Hz; reference level = - 60 dBm; trace average>40

Level Display Modes

Number of Traces
Detector

Trace Functions

0.01 % of reference level

Trace, Topographic, Spectrogram

4

Positive-peak, negative-peak, sample,
normal, RMS(not Video), Quasi-Peak,
Average

Clear & Write, Max/Min Hold, View,
Blank, Average

9 kHz~100 kHz <-93 dBm Nominal

100 kHz~1 MHz <-90 dBm - 3 x (f/100 kHz) dB Nominal

1 MHz~10 MHz <-122 dBm Nominal

2.7~3GHz <-116 dBm Nominal

Preamp on 0 dB attenuation; RF Input is terminated with a 50 load. RBW 10 Hz; VBW 10 Hz;
span 500 Hz; reference level = - 60 dBm; trace average>40

100 kHz~1 MHz <-108 dBm - 3 x (f/100 kHz) dB Nominal

1 MHz~10 MHz <-142 dBm Nominal

10 MHz~3 GHz <-142dBm + 3 x (f/1 GHz) dB Nominal

[4] DANL spec excludes spurious response.

LEVEL DISPLAY RANGE

Scales Log, Linear

Units dBm, dBmV, dBuV, V, W

Marker Level Readout 0.01dB Log scale

Linear scale
Single/Split Windows

Can be setup for each trace separately

ABSOLUTE AMPLITUDE ACCURACY

Absolute Point

Center=160 MHz ; RBW 10 kHz; VBW 1 kHz; span 100 kHz; log scale; 1 dB/div;
peak detector; 23°C+1°C; Signal at Reference Level

100 kHz ~ 2.0 GHz
2GHz ~ 3 GHz
Preamp On

1 MHz ~ 2 GHz
2GHz ~3 GHz

+0.5dB
+0.7dB
Attenuation:0dB;Reference:160MHz;20~30°C
+0.6dB
+ 0.8 dB

Preamp Off +0.3dB Ref level 0 dBm; 10 dB RF attenuation
Preamp On +0.4dB Ref level -30dBm; 0dB RF attenuation
FREQUENCY RESPONSE

Preamp Off Attenuation:10dB;Reference:160MHz;20~30°C|

ATTENUATION SWITCHING UNCERTAINTY

Attenuator Setting
Uncertainty

0~50dBin1dB step
+0.25 dB

Reference : 160 MHz, 10dB attenuation

RBW FILTER SWITCHING UNCERTAINTY

1Hz~1MHz

[ £0.25dB [

Reference : 10 kHz RBW

LEVEL MEASUREMENT UNCERTAINTY

Overall Amplitude Accuracy

+1.5dB

+0.5dB

20~30°C; frequency >1MHz;Signal input
0~-50dBm;Reference level 0~-50dBm;
Input attenuation 10dB;RBW 1kHz;VBW
1kHz; after cal; Preamp Off

Typical

SPURIOUS RESPONSE

Second Harmonic Intercept

Preamp off; signal input -30dBm; 0dB attenuation

Trigger Source
Trigger Slope

Free run; Video; External
Positive or negative edge

+35 dBm Typical; 10MHz<fc<775MHz

+60 dBm Typical; 775MHz<fc<1.625GHz
Third-order Intercept Preamp off; signal input -30dBm; 0 dB attenuation

>1dBm 300 MHz ~ 3 GHz
Input Related Spurious <-60 dBc Input signal level -30 dBm, Att. Mode,

Att = 0dB; 20 ~ 30°C

Residual Response(int ) | <-90 dBm Input terminated;0dB attenuation;Preamp off
SWEEP
SWEEP TIME
Range 204 ps ~ 1000 s Span >0 Hz

50 ps~ 1000 s Span =0 Hz; Min resolution = 10H's
Sweep Mode Continuous; Single

RF PREAMPLIFIER

SWEEP TIME
Frequency Range 1 MHz ~ 3 GHz
aic||1 i & 18 dB Nominal (installed as standard)

Rear Panel

GRA-415 Rack Adapter Panel
For : GSP-9330/9300B, Rack Mounting (19", 6U)

===

GKT-001 General Kit Set

Include :
ADP-002
ATN-100
GTL-303
GSC-002
For: GSP-Series

GKT-002 CATV Kit Set
Include :
ADP-001
ADP-101
GTL-304

GSC-003
For: GSP-Series

-/
e
GKT-003 RLB Kit Set
Include :
GAK-001
GAK-002
GTL-302
GSC-004
For: GSP-Series

GKT-008 EMI Probe Kit Set

Include :
ADP-002
GTL-303

PR-01

PR-02

ANT-04
ANT-05

For: GSP-Series

=

,
==
/| ———
=0 nl
ey
T/
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3GHz Spectrum Analyzer

SPECIFICATIONS

FRONT PANEL INPUT/OUTPUT

Voltage/Current

DC +7V/500 mA max

RF INPUT

Connector Type N-type female

Impedance 50Q2 Nominal

VSWR <1.6:1 300 kHz ~ 3 GHz ; Input attenuator 210 dB
POWER FOR OPTION

Connector Type SMB male

‘ With short-circuit protection

Support Cards

Micro SD, Micro SDHC

USB HOST

Connector Type ‘ A plug ‘

Protocol Version 2.0 Support Full/High/Low speed
MICRO SD SOCKET

Protocol SD1.1

‘ Up to 32GB capacity

REAR PANEL INPUT/OUTPUT

REFERENCE OUTPUT

Input Amplitude
Frequency Lock Range

Within = 5 ppm of the input reference frequency

Connector Type BNC female

Output Frequency 10 MHz Nominal
Output Amplitude 3.3V.CMOS

Output Impedance 50Q

REFERENCE INPUT

Connector Type BNC female

Input Reference Frequency 10 MHz

ALARM OUTPUT

Connector Type ‘ BNC female Open-collector
TRIGGER INPUT/GATED SWEEP INPUT

Connector Type BNC female

Input Amplitude 3.3V.CMOS

Switch Auto selection by function

LAN TCP/IP INTERFACE

Connector Type R)-45

Base 10Base-T; 100Base-Tx; Auto-MDIX

USB DEVICE

Connector Type B plug For remote control only; supports USB TMC
Protocol Version 2.0 Supports Full/High/Low speed

IF OUTPUT

Connector Type SMA female

Impedance 50Q Nominal

IF Frequency 886 MHz Nominal

Output Level -25dBm 10 dB attenuation; RF input : 0 dBm @ 1 GHz

EARPHONE OUTPUT

Connector Type

3.5mm stereo jack, wired for mono operation

VIDEO OUTPUT

Connector Type

DVI-I (integrated analog and digital), Single Link. Compatible with VGA or HDMI standard through adapter

RS-232C INTERFACE

Connector Type

D-sub 9-pin female

| T, Rx, RTS, CTS

GPIB INTERFACE (OPTIONAL)

Connector Type

IEEE-488 bus connector

AC POWER INPUT

Power Source

AC 100V ~ 240V, 50/60 Hz

[ Auto range selection

GENERAL

Internal Data Storage
Power Consumption
Warm-up Time
Temperature Range

Dimensions & Weight

16 MB nominal

<65W

< 30 minutes

+5°C~+45°C

-20°C~+70°C

350(W) x 210(H) x 100(D) mm, Approx. 4.5kg
13.8(W) x 8.3(H) x 3.9(D) inch, Approx. 9.9lb

Operating
Storage
Inc. all options (Basic + TG + GPIB + Battery)

TRACKING GENERATOR (OPTIONAL)®

Frequency Range
Output Power
Absolute Accuracy
Output Flatness

SPECTRUM ANALYZERS & COMMUNICATION TESTERS - GSP-93008

Output Level Switching Uncertainty
Harmonics

Reverse Power

ConnectorType

Impedance

Output VSWR

100 kHz ~ 3 GHz

-50 dBm ~ 0 dBm in 0.5 dB steps
+0.5dB

Referenced ~ 160 MHz, -10 dBm
100 kHz ~ 2 GHz

2GHz~3 GHz

+0.8 dB

<-30dBc

+30 dBm max.

N-type female

50Q

<1.6:1

@160 MHz, -10 dBm, Source attenuation 10 dB, 20 ~ 30°C

+1.5dB

+2dB

Referenced to -10 dBm
Typical, output level =-10 dBm

Nominal
300 kHz ~ 3 GHz, source attenuation=12 dB

[5] The minimum RBW filter is 10kHz when the TG output is ON.

Note : The specifications apply when the GSP-9300B is powered on for at least 30 minutes to warm-up to a temperature of 20 C to 30 C, unless specified otherwise.

ORDERING INFORMATION

GSP-9300B  3GHz Spectrum Analyzer

ACCESSORIES :

Power Cord, Certificate of Calibration, CD-ROM (with Quick Start Guide, User Manual, Programming Manual, SpectrumShot Software, SpectrumShot Guide & IVI Driver)
OPTION

Opt. 01 Tracking Generator
OPTIONAL ACCESSORIES
GSC-009 Soft Carrying Case
FREE DOWNLOAD

SpectrumShot PC Software for Windows System (available on GW Instek website)
IVI Driver Supports LabVIEW/LabWindows/CVI Programming (available on NI website)

Opt. 02 GPIB Interface

GRA-415 Rack Adapter Panel

Good Will Instrument Co., Ltd. | Simply Reliable



GSP-818
1.8GHz Spectrum Analyzer

C€ ' usB LAN |svGaA

FEATURES ===

* Frequency Range: 9kHz ~ 1.8GHz

* RBW: 10Hz ~ 3MHz, 10Hz ~ 500kHz in
1-10 steps

* Sensitivity: -140dBm @RBW 10Hz,
PreAmp On

* Built-in AM/FM Demodulation

Bandwidth Zoom Function

* Measurement Function: ACPR/OCBW /CHPW,
NdB Bandwidth, Freq. Counter, Noise Marker,
Limit Line

* Built-in 20dB Preamplifier Standard

* Interface: LAN, USB

* Screen: 10.4" SVGA Output (800x600)

* Options: Tracking Generator, EMI Filter &
Detector (via software keycode)

GSP-818, a 1.8GHz basic spectrum analyzer launched by GW Instek, comes standard with
a 20dB preamplifier and a resolution bandwidth (RBW) of 10Hz to 3MHz. With respect to
measurement functions, GSP-818 provides AM / FM signal demodulation, ACPR / OCBW
| CHPW, Counter, Limit Line and other functions. The built-in Time Spec function can be
used to view the correlation between power, frequency and time. The bandwidth Zoom In /
Out function can view the details of the signal in different spans. With these functions,
users can perform a wider range of measurement applications.

In order to easily observe signals, GSP-818 utilizes a large 10.4-inch screen and supports a
resolution of 800 * 600. Communications interfaces include USB and LAN. In addition,
GSP-818 provides two options, including TG and EMI Kit. Customers only need to
purchase the corresponding software key (Software Keycode) to directly activate the option
without having to send the equipment back to GW Instek, which greatly improves the
operational efficiency.

SPECIFICATIONS

FREQUENCY

FREQUENCY

Range 9 kHz ~1.8 GHz
lution 1 Hz

FREQUENCY SPAN

Span Range 0 Hz, 100 Hz to max. frequency of instrument
Span Uncertainty *span / (sweep points-1)

INTERNAL FREQUENCY REFERENCE

Span Range 10.000000 MHz
Reference Frequency +[(days from last calibrate x freq aging rate) +
Accuracy temperature stability + initial accuracy ]
Temperature Stability <2.5ppm 15°C ~ 35°C
Aging Rate <lppm/year
SSB PHASE NOISE
Offset From Carrier fc=1 GHz, RBW=1 kHz, VBW=10 Hz, Average 2 40, 20°C ~ 30°
10 kHz < -82 dBc/Hz Typical
100 kHz <-98 dBc/Hz Typical
1 MHz <-110dBc/Hz Typical
BANDWIDTH
Resolution Bandwidth 10Hz ~ 500kHz (1-10 steps by sequence), TMHz, 3MHz
200 Hz, 9 kHz, 120 kHz, 1 MHz EMI Filter(6dB), Optional
RBW Uncertainty < 5% RBW=1 MHz
<18% RBW is 3 MHz
Resolution Filter Shape <5:1 Typical, digital and close to
Factor(60dB:3dB) gaussian shape
Video Bandwidth(VBW) | 10 Hz ~ 3 MHz
AMPLITUDE
AMPLITUDE AND LEVEL
Amplitude Measurement| DANL~+ 10dBm 100 kHz ~ 1 MHz, Preamp Off
Range DANL ~ + 20 dBm 1 MHz ~ 1.5 GHz, Preamp Off
Reference Level -80 dBm ~ +30 dBm 0.01dB by step
Preamp 20dB 100 kHz ~ 1.8 GHz
Input Attenuation 0~40dB, in1dB step
Max Input DC Current 50 VDC
Max Continuous Power | 130dBm Average continuous power
DISPLAY AVERAGE NOISE LEVEL(DANL)
Preamp Off Input Attenuation= 0 dB, RBW=10 Hz, VBW=10Hz, Span=500Hz,

ref. level=-60dBm, trace average = 40
100 kHz ~ 1 MHz <-107dBm
1 MHz ~ 10 MHz <-120dBm
10 MHz ~ 1 GHz <-120dBm
1 GHz ~ 1.8 GHz <-118dBm
Preamp On Input Attenuation= 0 dB, RBW=10 Hz, VBW=10Hz, Span=500Hz,
ref. level=-60dBm, trace average = 40
100 kHz ~ 1 MHz <-127 dBm
1 MHz ~ 10 MHz <-140 dBm
10 MHz ~ 1 GHz <-140 dBm
1 GHz ~ 1.8 GHz <-138 dBm

FREQUENCY RESPONSE

Filter Bandwidth 20°C ~ 30°C, 30% ~ 70% relative humidity, input attenuation=10 dB,

reference frequency=50 MHz
Preamp Off, fc=100 kHz | +0.8 dB +0.4 dB, Typical
Preamp On, fc=100 MHz | +0.9 dB +0.5 dB, Typical

UNCERTAINTY AND ACCURACY
RBW Switch Uncertainty | Reference: 10 kHz RBW at 50 MHz

+0.2 dB Log resolution
Input Attenuation 20°C~30°C, fc=50 MHz, Preamplifier Off, 10 dB RF attenuation
Uncertainty 0~40 dB 0.5 dB
Absolute Amplitude 20°C to 30°C, fc=50 MHz, Span=200 kHz, RBW=10 kHz, VBW=
10 kHz,peak detector, 10 dB RF attenuation, 95% confidence level
Preamp Off +0.4 dB Input signal level -20 dBm
Preamp On +0.5dB Input signal level -40 dBm
Uncertainty +1.5dB Input signal range 0 dBm ~ -50 dBm
VSWR <1.5, Nominal Input 10 dB RF attenuation,

TMHz ~1.8GHz

Simply Reliable ‘ Good Will Instrument Co., Ltd.

SPECTRUM ANALYZERS & COMMUNICATION TESTERS - Gsp818



SPECTRUM ANALYZERS & COMMUNICATION TESTERS - GsP-818

B17

Rear Panel

SPECIFICATIONS

DISTORTION AND SPURIOUS RESPONSE

GSP-818

Second Harmonic Distortion

Third-order Intermodulation

1 dB Gain Compression
Residual Response

-65 dBc

+10dBm

>+2 dBm
Connect 50 Q) load at input port, 0 dB input attenuation, 20°C ~ 30°C
<-85dBm

fc=50 MHz, Preamp off, signal input -20 dBm, 0 dB RF attenuation,
20°C ~ 30°C

fc=50 MHz, Input double tone level -20 dBm, frequency interval
100 kHz, input attenuation 0 dB, preamplifier off, 20°C ~ 30°C
Nominal, fc=50 MHz, 0 dB RF attenuation, Preamp off , 20°C ~ 30°C

from 100 kHz ~ 1.5 GHz

Mass Memory
Temperature

Dimensions & Weight
AC Power Socket

LAN TCP/IP Interface

Internal Memory

Operating Temperature

Storage Temperature

421(W) x 221 (H) x 115(D) mm ; Approx. 5.0 kg (without package)
100V ~ 240V, 50/60Hz

<-80 dBm from 1.5 GHz ~ 1.8 GHz
Input Related Spurious <-60 dBc -30 dBm signal at input mixer, 20°C ~ 30°C
SWEEP
SWEEP TIME
Range 10 ms to 3000 s None-zero Span
1T ms to 3000 s Zero Span
Span Mode Continue, Single
TRACKING GENERATOR (OPTION 01)
TRACKING GENERATOR OUTPUT
Frequency Range 100 kHz to 1.8GHz
Output Power Level Range -30 dBm to 0 dBm
Output Power Level Resolution 1dB
Output Flatness +3dB
Maximum Safe Reverse Level Average total power: 30 dBm, DC : +50 VDC
Impedance 50 Q Nominal
Connector N Type Female
FREQUENCY COUNTER
FREQUENCY COUNTER
Resolution 1Hz, 10Hz, 100Hz, 1TkHz
Accuracy +(frequency indication x frequency reference accuracy)+
counter resolution
INPUTS AND OUTPUTS
RF INPUT
Impedance 50 Q2 Nominal
Connector N Type Female
REFERENCE INPUT
Connector BNC Female
10MHz Reference Amplitude 0dBm to +10 dBm
UsB
USB Host Connector A Plug
Protocol USB 2.0 (Host End)
USB Device Connector B Plug
Protocol 2.0 Version
VGA
VGA Connector 15-pins, D-SUB(female)
Resolution 800*600, 60 Hz
GENERAL
Display Type TFT LCD
Resolution 800%600 (SVGA)
Size 10.4 inches
Color 65536 colors
Remote Control USB Device B Plug, supports USB TMC

RJ-45, supports 10Base-T/100Base-Tx
256M Bytes

0°C~40°C

-20°C ~ 70°C

ORDERING INFORMATION

GSP-818 1.8 GHz Spectrum Analyzer
Opt. 01 Tracking Generator (Factory Installed)
Opt. 02 EMI Filter and EMI Detector (Factory Installed)

ACCESSORIES :

Power cord, Calibration Certificate, CD (including quick start guide, user manual, programming manual, PC software)

OPTIONAL ACCESSORIES
GSP-81T1
GSP-81E1
FREE DOWNLOAD
PC Software

Tracking Generator (via software keycode)
EMI Filter and EMI Detector (via software keycode)

Dedicated Remote Control PC Software

Good Will Instrument Co., Ltd. | Simply Reliable




M TRACE AND MARKER FUNCTIONS BB 10HzRBW

Five traces are provided, and the Marker function can be assigned to GSP-818 provides a minimum 10Hz RBW resolution and provides a 1-10
different traces. steps setting below the 500kHz RBW to allow a flexible signal detection.

AM / FM DEMODULATION

GSP-818 provides AM and FM demodulation and

supports demodulated audio output.

The ACPR function can set up to three sets The power density of the signal can be CHPW is used to measure the power strength
of adjacent channel tests. measured through the OCBW function.  of the signal in a user-defined channel.

I3 BANDWIDTH ZOOM B TIMESPEC

SPECTRUM ANALYZERS & COMMUNICATION TESTERS - GsP818

The Bandwidth Zoom function is used to view the spectral This function can simultaneously view the correlation between display

performance of the signal under different Span. power, frequency and time, and it can also track frequency and power
with the variation of time

LIMIT LINE

It can directly judge whether the test result of the DUT
is qualified according to the preset test qualification
conditions. GSP-818 offers two Limit Line
measurements: Windows Measure and Limit Line
Measure.

Simply Reliable | Good Will Instrument Co., Ltd. B18



SPECTRUM ANALYZERS & COMMUNICATION TESTERS - GSP-730 & GRF-1300/1300A

GSP-730
3GHz Spectrum Analyzer
C€ USB |RS-232 OYl?pAut Sof':v(::are

GRF-1300/1300A

RF and Communication Trainer

q3

PC
usse Software

GSP-730 FEATURES
* Frequency Range : 150kHz ~ 3GHz

* Autoset Function

* Noise level : <-100dBm

* RBW Range : 30kHz, 100kHz, 300kHz, 1MHz
* ACPR/CHPW/OCBW Measurement

* 3 Traces in Different Colors

* Split Window Function

* Limit Line Function

* Remote Control Software

* Presentation Material for Training Courses

* Support Interface : USB Device/Host, RS-232C
*5.6” TFT LCD with VGA Output

GRF-1300/1300A FEATURES

* Waveform Support :

Sine Wave : 0.1 ~ 3MHz

Square Wave : 0.1 ~3MHz

Triangle Wave : 0.1 ~ 3MHz

RF Frequency : 870 ~ 920MHz

* AM Modulation & FM Modulation

* 5 On/Off Switches and 5 Test Points to
Simulate 8 Failure Conditions for Learning
Outcome Test

* USB Interface to Provide Remote Control

* Mixer & 2.4GHz Bandpass Filter
(Only GRF-1300A)

3

Good Will Instrument Co., Ltd. | Simply Reliable

GW Instek GSP-730 is a 3GHz Spectrum Analyzer developed mainly to fulfill the demands

of RF Communication educations. Budget constraint and insufficient teaching tools are

normally the two hurdles for schools to provide high-quality courses for RF communication

experiments. GSP-730, featuring full functions, a moderate spectrum analyzer should

provide, along with GRF-1300/1300A RF communication trainer possesses a unique

position in the field as an economical turn-key solution for 3GHz RF Communication

Experiment courses

GSP-730 SPECIFICATIONS

FREQUENCY

Frequency Range

Range

| 150kHz ~ 3GHz

Center Frequency

Setting Resolution
Accuracy

0.TMHz
+50kHz

Frequency span : 0.3GHz ~ 2.6GHz, 20 +5°C

Frequency Span

Range
Accuracy

0 Hz (Zero Span), TMHz ~ 3GHz
+3%

Frequency span : 0.3GHz ~ 2.6GHz, 20 +5°C

Resolution Bandwidth (RBW)

Offset from Carrier

‘ 30kHz, 100kHz, 300kHz, TMHz

Nominal, -3dB bandwidth

SSB Phase Noise

Offset from Carrier

‘ < -85 dBc/Hz @500kHz offset

Typical, RBW : 30kHz, Span:1MHz@1GCHz

Spurious Response & Harmonics

‘ less than -50dBc

Reference at -40dBm input

AMPLITUDE

Reference Level

Input Range +20 ~ -40dBm

Accuracy Within +2dB Reference at 1GHz, SPAN:5MHz
Unit dBm, dBV, dBuV

Average Noise Level

<-100dBm

Typical, center frequency:1GHz RBW:30kHz

Frequency Characteristics

@300MHz~2.6GHz +3.0dB
@80~300MHz, 2.6~3GHz +6.0dB
SWEEP
Sweep Time
Range 300ms ~ 8.4s, auto Not adjustable
Accuracy +2% Frequency span : full span
RF INPUT
Impedance 50 ohm Nominal
VSWR less than 2.0@input att = 10dB
Max Damage Level +30dBm (CW average power), 25VDC
Connector N-type female
INTERFACE
RS-232C Sub-D female-D 9 pins
USB Connector USB Host/Device full speed supported
VGA Output Sub-D female 15 pins
Display 640 x 480 RGB color LCD
GENERAL

Temperature Range

Operating Humidity
Dimensions & Weight

Power Source

Operating: 5 ~ 45°C

Storage: -20 ~ 60°C

less than 45°C / 90%RH

296 (W) x 153 (H) x 105 (D) mm,
Approx. 2.2kg

AC 100~240V, 50/60Hz

Guaranteed at 25 +5°C, without soft
carrying case
Less than 60°C / 70%RH




000000

()

- ===

]

991 0000

TR~

=

@
: @l

GSP-730
GRF-1300/1300A SPECIFICATIONS

GRF-1300A GRF-1300
BASE BAND
Waveforms Sine, Square, Triangle Sine, Square, Triangle
Frequency Range 0.1~3MHz, Step : 10kHz 0.1~3MHz, Step : 10kHz
Amplitude 21.5Vpp 21.5Vpp

20.75Vpp into 50 Ohm

Harmonic Distortion =-30dBc =-30dBc
RF/FM ANALYSIS
Frequency Accuracy +0.15MHz +0.15MHz
Adjustable Range 245MHz (870M ~ 920MHz), 245MHz (870M ~ 920MHz),
Step : IMHz Step : IMHz

Power Range 2-15dBm 2-15dBm
FM
Max Frequency Deviation ‘ >3MHz ‘ >3MHz
AM
Peak Difference ‘ 2-18dBm ‘ 2-18dBm
MIXER
LO +IF 2-35dBm -
LO-IF 2-35dBm
MIXER + MODULATION

| 2-60dBm | -
BANDPASS FILTER
Frequency Centre: 2.4GHz ‘ Bandwidth: +£20MHz ‘ -
INTERFACE
USB Device | USB Type B | USB Type B

DIMENSIONS & WEIGHT

165 (W) x 155(H) x 90(D)mm/6.5(W) x 6.1(H) x 3.5(D)in, Approx. 1.2kg/2.6lb

ORDERING INFORMATION

3GHz Spectrum Analyzer
RF and Communication System Trainer

GSP-730
GRF-1300/1300A

ACCESSORIES :

GSP-730 : Quick start manual x 1, User manual CD x 1, Power cord x1

GRF-1300/1300A : Experiment text book of student version, Power point file and remote control software CD,
GRF-1300 : RF cable x 3, Antenna x 1/GRF-1300A : RF cable x 6, Antenna x 2, N to SMA
adaptor connector x 1, Power cord x 1

OPTION
GBK-001 GRF-1300 Experiment te

xt book of teacher version

GBK-002 GRF-1300A Experiment text book of teacher version

OPTIONAL ACCESSORIES
ADP-001 BNC to N-TYPE Adaptor

ADP-002 SMA to N-TYPE Adaptor

GTL-303 RF Cable, RG316 Assembly, 600mm, SMA(P/M)

GTL-246 USB Cable, USB 2.0, A-B Type, 1200mm

ATA-001 Antenna, General FM Antenna, BNC(M)

FREE DOWNLOAD

PC Software Training syetem remote control software

Rear Panel
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3GHz Spectrum Analyzer

A TURN-KEY SOLUTION TO CLEAR AWAY TWO OBSTACLES

GSP-730, carrying 3GHz bandwidth and measurement functions including Autoset, Split Window, Limit Line, ACPR and OCBW etc., is
regarded as the advanced educations of Mobile Communications (GSM, 3G, 4G/LTE...), Wi-Fi, Zigbee and RFID in the Electronic or the
communications classes. The USB ports, the RS-232 interface and the VGA video output facilitate the teaching efficiency. The combination
of GSP-730 and GRF-1300/1300A RF communications training is a turn-key system for both lecture and hands-on training purposes.

GRF-1300/1300A RF communications trainer, as the counterpart of GSP-730 for the basic RF communications experiment system, is capable
of generating a baseband signal and a RF carrier signal for the built-in AM and FM communications operations. The baseband signal output
contains the selections of Sine, Triangle, and Square waveforms in the frequency range of 100kHz ~ 3MHz, whereas the RF signal output

is a frequency-variable Sine wave in the range of 870 ~ 920 MHz. Connecting the baseband signal output with AM or FM inputs on the
panel, GRF-1300/1300A produces AM or FM signal output respectively by using the internal RF signal as the modulation carrier according

to users’ selected frequency.

The GRF-1300A RF training kit features not only all functions of GRF-1300 RF training kit but also augments itself with Mixer and Bandpass
Filter. Users can better understand the characteristics of Mixer and Bandpass Filter by operating scalar network analyzer measurement
which is produced by combining GSP-730 spectrum analyzer, GRF-1300A RF Communications Trainer, and USG signal generator. The
combination of USG signal generator and GRF-1300A Mixer function can produce 2.4GHz AM and FM modulation signals. GRF-1300A
Bandpass Filter can purify the output signals by filtering out harmonic and spurious produced by Mixer output signals.

An Experiment Textbook (student's book) is available as the standard accessory of GRF-1300/1300A to provide experiment courses. The
curriculum of the textbook includes the introduction of the frequency domain and the time domain concepts, the operation theories of a
spectrum analyzer, and nine experiments to perform hands-on training for the learning of basic RF communications theories and the RF
measurement techniques using a spectrum analyzer. A CD, containing power-point slides for course presentation and the remote-control
software for experiment, is attainable with GRF-1300/1300A, allowing teachers to give lecture of experiment theories and perform
experiment simultaneously.

Another Experiment Textbook (teacher’s book) is accessible as an optional accessory of GRF-1300/1300A. In addition to the same contents
in the student’s book, this book provides the experiment results to the questions and as well as some advanced experiment theories. Thus,
a section of test-for-learning outcomes can also be seen in the lecturers' material in order to guide the students from the faulty diagnosis to
the correct one in a RF communication circuitry. On the GRF-1300/1300A panel, there are five test points set at different joints of circuit
blocks. Through turning on or off the corresponding relays of the five test points enables the teachers to simulate the faults and teach
students diagnosis technique.

The economical solution of GSP-730 and GRF-1300 greatly lowers the budget barriers for providing fundamental RF Communications
Educations and facilitates the establishment of RF communication experiment labs with more training stations in schools.

* Introductions of Frequency Domain , Time Domain , and Spectrum
Analyzer Basics.

» 9 Experiments Include

Operations of Spectrum Analyzer
In Base band and RF signal measurements
CP M Modulated
Bs

Wave

SPECTRUM ANALYZERS & COMMUNICATION TESTERS - GSP-730 & GRF-1300/1300A

AM and FM signal measurements
Communication system and product measurements

o Learning Outcome Tests

o Auxiliary Tools

PPT files including all experiments contents
Remote control software to control GRF-1300, GSP-730 simultaneously
Experiment text books including the student version and the teacher(optional)

Test Points on GRF-1300 for Fault Diagnosis CURRICULUM CONTENTS

m Good Will Instrument Co., Ltd. | Simply Reliable



¥ AN ECONOMIC TURN-KEY SOLUTION

GSP-730+GRF-1300 Solution

GSP-730+GRF-1300A+
USG-Series Solution

Fully-electronic RF Training System

In class, teachers can connect GSP-730 and GRF-1300 with a PC via
USB or RS-232 interface. First of all, all the contents of experiment
has been converted into power-point slides and provided as the in-
class materials. During lecturing the power-point slides, both
GSP-730 and GRF-1300 can be remotely set by GRF Training System
Control Software. Moreover, the signal shown on GSP-730 can be
transferred to PC screen for further research. As a result, GSP-730
and GRF-1300 form an inclusive electronic-teaching-material
package which efficiently simplifies lecturers' tasks before classes
and shortens the process of the material preparation, and meanwhile,
enhances the quality of the lecture. If the PC can only offer one

USB interface, an extra purchase of USB hub* may solve the
problem of insufficient USB interfaces. With proper installation,

PC can manage the conjunction of GSP-730 and GRF-1300.

* USB hub is excluded from the product standard accessories.

Properly connect Spectrum Analyzer, GRF-1300A RF and
Communications Trainer, USG-LF44 RF Signal Generator and a PC
to perform ongoing experiments while the lecture is being given.
Using a PC, teacher can present teaching material with Power Point
slides and simultaneously control GSP-730, GRF-1300A and USG-
LF44 to perform experiments and get spectrum displays parameter
readings on the PC screen. GSP-730, GRF-1300A and USG-LF44
easily transfer the current teaching materials including the
PowerPoint slides, textbook and the remote control software into

electronic-teaching system.

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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A Pc SOFTWARE FOR GSP-730 and GRF-1300 REMOTE CONTROL

The dedicated PC software, Primary RF, is provided to support the
remote control of GSP-730 and GRF-1300 simultaneously. The control
includes base band signal waveform, frequency and RF signal
frequency for GRF-1300 and Frequency, Span, Amplitude, RBW and
spectrum transferring of GSP-730.

[N THREE-TRACE DISPLAY WITH THREE-COLOR IDENTITY

GSP-730 can illustrate a signal with three colors simultaneously
under various display modes, including Clear/Write, Max-Peak Hold,
Min-Peak Hold, View, Blank and Average. Other useful trace functions

such as trace math operations are also accomplishable.

I SETTING STATUS PRESENTED BY ICONS

The intuitive icons help users grasp the current setting conditions all
the time. As all status icons are clearly shown at the corner of the
screen, there is no need to worry about the unknown settings, which

may cause confusion and lead to measurement errors.

Good Will Instrument Co., Ltd. | Simply Reliable

AUTOSET FUNCTION

The Autoset function automatically captures the signal and configures
an appropriate setting for the optimum spectrum display at just one
press of the button. With the Autoset function, using a spectrum

analyzer like GSP-730 is no longer an annoying and complicated task.

I MARKER FUNCTION

Five Markers can be used to obtain the measurement readings of
specified points. Each marker has a counterpart AMarker, the
amplitude difference can be measured and indicated by setting the
frequency of marker and the interval frequency of AMarker between
two signals. While several pairs of Markers are used for marking
more than one pair of signals at the same time, the Marker Table
can be turned on and it can process all the tests and demonstrate
the reading figures.

[fs sPLIT-WINDOW DISPLAY IN LIVE MODE

Under Split-Window Display Mode, the monitor will display two
independent screens, which can respectively have separated settings.
For instance, if processing the test between fundamental and
harmonic signals, the separated screens can respectively set at
different frequencies at the same time in order to process the

measurement.



A  rASS/FAIL JUDGMENTS

This function may run the “Pass” and “Fail” inspection with “Pass” or “Fail” according to whether the input signal meets the
efficiency. Firstly, a limit line or upper and lower limit lines should condition defined by the limit lines to indicate the examined
be edited as the judgment criterion, then the LCD will display outcome.

I POWER MEASUREMENT FUNCTION

ACPR OCBW
GSP-730 provides measurement functions such as ACPR, OCBW, will illustrate channels by various colors so that the operation may
and Channel Power. These items are regulated to be tested in become more precise and may minimize errors.

recent communication systems, such as COMA system. GSP-730

I  FLeExiBLE INTERFACE

E.. Flash Driver

Printer

GSP-730 >
S d
W
The USB host interface on GSP-730 front panel allows the whatever demonstrated on the LCD display to other display
measuring diagrams to be saved in the memory stick. The USB device or projector, which will strengthen the impression while
Device and RS-232C interfaces on the rear panel are capable of giving the lectures.

connecting with a PC for remote control. VGA output can transfer

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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ACCESSORIES

MODEL DESCRIPTION CATEGORY APPLICABLE DEVICE
ADP-001 | Adaptor, 509, BNC(J/F) - N(P/M) Adaptor GSP-Series

ADP-002 | Adaptor, 508, SMA(J/F) - N(P/M) Adaptor GSP-Series

ADP-101 | Adaptor, 75Q BNC(J/F) - 50Q BNC(P/M) Adaptor GSP-Series

ATN-100 | Adaptor, 10dB Attenuator, 5082, N(J/F)-N(P/M) Adaptor GSP-Series

GAK-001 | Adaptor, 50Q Termination, N(P/M) Adaptor GSP-Series

GAK-002 Adaptor, Cap with Chain, N(P/M) Adaptor GSP-Series

GSC-009 Soft Carrying Case Bag GSP-9330, GSP-9300B
GTL-246 USB Cable, USB 2.0, A-B Type, 1200mm Communication Cable | GSP-Series

GTL-248 GPIB Cable, Double Shielded, 2000mm Communication Cable | GSP-9330, GSP-9300B
GTL-250 GPIB Cable, Double Shielded, 600mm Communication Cable | GSP-9330, GSP-9300B
GTL-110 BNC Cable, BNC(P/M)-BNC(P/M), 1000mm General Lead GSP-Series

GTL-301 RF Cable, RG223 Assembly, 1000mm, N (P/M) General Lead GSP-Series

GTL-302 RF Cable, RG223 Assembly, 300mm, N(P/M) General Lead GSP-Series

GTL-303 RF Cable, RG316 Assembly, 600mm, SMA(P/M) General Lead GSP-Series, GRF-1300/1300A
GTL-304 RF Cable, RG223 Assembly, 280mm, N(P/M) - N(J/F) General Lead GSP-Series

GRA-415 Rack Mount Kit, 19", 6U Size Rack GSP-9330, GSP-9300B
ADB-002 | Adapter, DC Block, BNC(P/M)-BNC(J/K), 50W, T0MHz~2.2GHz EMI Application GSP-Series

ADB-006 Adapter, DC Block, N(P/M)-N(J/K), 50W, 10MHz~6GHz EMI Application GSP-Series

ADB-008 Adapter, DC Block SMA(P/M)-SMA(J/K), 50W, 0.1MHz~8GHz EMI Application GSP-Series

GKT-008 EMI Probe Kit Set, Including ANT-04, ANT-05, PR-01, PR-02, ADP-002, GTL-303 EMI Application GSP-Series
GLN-5040A| Line Impedance Stabilization Network (LISN), AC Single Phase, 9kHz~30MHz EMI Application GSP-Series

GIT-5060 | Isolated transformer, 900VA Capacity EMI Application GSP-Series

GPL-5010 | Transient Limiter, Input: BNC(J/F), Output: M(P/M), 9kHz~200MHz EMI Application GSP-Series

ATA-001 Antenna, General FM Antenna, BNC(P/M) Special Application GSP-Series

GBK-001 GRF-1300 Experiment Text Book of Teacher Version Special Application GRF-1300

GBK-002 GRF-1300A Experiment Text Book of Teacher Version Special Application GRF-1300A

GKT-001 General Kit Set, Including ADP-002, ATN-100, GTL-303, GSC-002 Special Application GSP-Series

GKT-002 CATV Kit Set, Including ADP-001, ADP-101, GTL-304, GSC-003 Special Application GSP-Series

GKT-003 RLB Kit Set, Including GAK-001, GAK-002, GTL-302, GSC-004 Special Application GSP-Series

RLB-001 Return Loss Bride, 10MHz - 1GHz, Source/Load: N(J/F), Coupling: N(P/M) Special Application GSP-Series

GTL-110 BNC Cable, BNC(P/M)-BNC(P/M), 1000mm | GTL-246 USB Cable, USB 2.0, A-B Type, 1200mm

e

GTL-250 GPIB Cable, Double Shielded, 600mm

GPL-5010 Transient Limiter, Input: BNC(J/F),

Output: M(P/M), 9kHz~200MHz

—

GLN-5040A Line Impedance Stabilization Network (LISN),AC Single Phase,
9kHz~30MHz

Good Will Instrument Co., Ltd. | Simply Reliable




ACCESSORIES

RLB-001

Return Loss Bridge
10MHz ~ 1GHz

Frequency Range 10MHz ~ 1GHz

Directivity

10MHz ~ 100MHz : >48dB ; 100MHz ~ 1000MHz : >38dB

Insertion Loss

Source to Load : <10dB ; Load to Coupler : <6dB

Return Loss Source Return Loss

:>7dB ; Load Return Loss : >11dB
Coupler Return Loss : >17dB

Characteristic Impedance | 50 Ohm

Connector

N Type ; Source and Load : Female ; Coupler : Male

Dimension & Weight

88x54x32(mm),230¢g

ATA-001

BNC Antenna

For: GSP-Series

(An additional ADP-001 is needed
for fitting GSP spectrum analyzers)

GKT-008 EMI Probe Kit Set
ADP-002 : Adaptor SMA(J/F) ~ N (P/M) x 1

GTL-303 : RF Cable SMA(P/M) ~ SMA(P/M) x 1

PR-01 : AC Voltage Probe x 1

PR-02 : Touch Passive RF Probe x 1
ANT-04 : H-field Probe x 1

ANT-05 : H-field Probe x 1

GKT-001 General Kit Set

ADP-002
ATN-100
GTL-303
GSC-002

GKT-002 CATV Kit Set

GKT-003 RLB Kit Set

ADP-001 GAK-001
ADP-101 GAK-002
GTL-304 GTL-302
GSC-003 GSC-004
ADP-001 ADP-002 GAK-001 GAK-002
Adaptor Adaptor Termination 50Q2 Cap with Chain
BNC(J/F)~N(P/M) SMA(J/F)~N(P/M) N (P/M) N (P/M) fﬂgge@g%
= Py = £}
ey ul = R
GTL-301 GTL-302 GTL-303 GTL-304
RF Cable (RG 223 /\ RF Cable Assembly RF Cable Assembly RF Cable Assembly —
N(P/M), (RG223, N(P/M), (SMA(P/M),RG316, (Rg223, N(P/M)
1000mm) ( 300mm) ‘ 600mm) “N(/F.280mm) £ N\
\ L (An additional
\ / ADP-002 is needed
S —— for fitting GSP b ¢
spectrum analyzers)

ADB-002
DC Block BNC 50Q 10MHz~2.2GHz

ADB-006

DC Block N-TYPE 50Q 10MHz~6GHz

ADB-008

DC Block SMA 50Q 0.1MHz~8GHz

"
i
J

&
i§

i

GAK-003
500 Impedance Adaptor

ADP-101

BNC()/F) 75Q ~
BNC(P/M) 50Q

(An additional ADP-001 is needed
for fitting GSP spectrum analyzers)

ATN-100

10dB Attenuator
N(J/F) ~N(P/M)

%
]
=4
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SIGNAL SOURCES

GW Instek has been one of the major signal source suppliers for worldwide users by providing the advanced-featured products for
decades. The wide product lines including MFG (Multi-Channel Function Generator), AFG (Arbitrary Function Generator), RF Signal
Generator and DDS (Direct Digital Synthesized) Function Generators are well provided. The MFG-2000 series is a mainstay function
generator and its special feature is that you can output maximum five channels simultaneously. One of the five channels is RF
Generator and its frequency is from TuHz to 160MHz/320MHz. The isolated channel design is an important feature of GW Instek
function generators. Output Channels, synchronization and modulation input/output connector grounding are isolated from
instrument chassis. The MFG-2000 series is designed for scientific research and educational applications by the RF Generator and
the isolated design. The AFG-3000 series is designed for industrial, scientific research and educational applications by the high
sample rate and the long waveform length. The AFG-2000 and AFG-200 series are designed to accommodate the educational and
basic industrial requirements. The USG series is a pocket-sized, and USB interface compatible RF signal generator. The SFG series is
a DDS based design for entry level engineering and educational applications. To fit versatile applications, each product line features
different frequency ranges and/or specifications to meet the demands. Last but not least, Audio Generators are also provided for the

specific fields.

PRODUCTS

* Arbitrary Function Generator * DDS Function Generator
¢ Multi-Channel Function Generator o Audio Generator

* USB Modular Arbitrary Function Generator « RF Signal Generator

B Good Will Instrument Co., Ltd. | Simply Reliable



~ ARBITRARY FUNCTION GENERATOR
I ARBITRARY FUNCTION GENERATOR OVERVIEW

Arbitrary function generator (ARB) is a digital-synthesized-technique based signal generator which generates both arbitrary and function
waveforms. For the arbitrary waveform, the demanded waveform data can be edited by different means, saved into the memory, and sent
out thru a digital to analog converter as a stimulus source. For the function waveform generation part in arbitrary function generator, the
commonly used function waveforms like sine, square, triangle, ramp, pulse ... etc. are built into the memory for selection, which is
referred to DDS (Direct Digital Synthesized) type function generator. The AM, FM, FSK, PWM and Sweep function, etc are usually

optional features.

One major difference of the circuit structure between ARB and DDS function generator is that a low pass filter is used at the digital-to-
analog converter (DAC) output to smooth out the quantization steps in DDS function generator. Therefore when a function waveform is

demanded, in order to obtain low-distortion waveform, the signal generated from function section is suggested instead of ARB section.

The major specifications for arbitrary waveform generation are described as follows.

Sample Rate, Repetition Rate and True-Point-by-Point Arbitrary Waveform

The profile of arbitrary waveform is composed of a series of data. The frequency of arbitrary waveform is derived from sampling rate
divided by the number of points constructing a complete waveform, i.e. frequency = sampling rate/number of points in waveform.

Based on the equation, the higher the sampling rate, the higher the arbitrary waveform frequency can be available.

The ultimate case of composing an arbitrary waveform is the waveform made of two points. The frequency of the two-points-waveform is
supposed to be half of the sample rate according to the above equation. But many ARB waveform generators do not follow this rule. The
Repetition Rate is used to describe the limitation of highest frequency can be composed for the arbitrary waveform. It could be one third,

one forth... etc of the sample rate. In case of the repetition is half of sample rate, it is true-point-by-point arbitrary waveform generator.

Vertical Resolution

The vertical resolution in arbitrary waveform represents the quantization distortion level, which the bit number of DAC plays the main
role to decide it.

The higher bit DAC generates the output levels in finer steps, the output signal is less distorted and with less noise.

Memory Length

The waveform data is stored in the memory for sending out. More memory allows more waveform data to be stored, which is convenient

for users to create a complex or lasting long waveform.

Simply Reliable | Good Will Instrument Co., Ltd.
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_ ARBITRARY FUNCTION GENERATOR

ARBITRARY FUNCTION GENERATOR SELECTION GUIDE OF AFG-3000 Series

Technology Arbitrary / DDS Arbitrary / DDS Arbitrary / DDS Arbitrary / DDS Arbitrary / DDS Arbitrary / DDS
CHANNEL Analog Channel 2 1 2 1 1 1
ISOLATED DESIGN Isolated \ \ \ \ -
RF RF Generatror Frequency -
FREQUENCY Frequency Range TuHz ~ 30MHz TuHz ~ 30MHz TuHz ~ 20MHz TuHz ~ 20MHz TuHz ~ 80MHz TuHz ~ 50MHz
Frequency Resolution TuHz TuHz TuHz TuHz TuHz TuHz
Sample Rate 250MSa/s 250MSa/s 250MSa/s 250MSa/s 200MSa/s 200MSa/s
Repetition Rate 125MHz 125MHz 125MHz 125MHz 100MHz T00MHz
ARe Memory Length 8M Points 8M Points 8M Points 8M Points 1M Points M Points
Vertical Resolution 16-bit 16-bit 16-bit 16-bit 16-bit 16-bit
Amplitude Range (@500) TmVpp ~ 10Vpp TmVpp ~ 10Vpp TmVpp ~ 10Vpp TmVpp ~ 10Vpp TmVpp ~ 10Vpp TmVpp ~ 10Vpp
DC Offset (@500) +5Vpk (AC+DC) +5Vpk (AC+DC) +5Vpk (AC+DC) +5Vpk (AC+DC) +5Vpk (AC+DC) £5Vpk (AC+DC)
OUTPUT Attenuator -
Amplitude Unit Vpp, Vrms, dBm Vpp, Vrms, dBm Vpp, Vrms, dBm Vpp, Vrms, dBm Vpp, Vrms, dBm Vpp, Vrms, dBm
Impedance Switch 50Q / Hi-Z 500 / Hi-Z 50Q / Hi-Z 50Q / Hi-Z 50Q / Hi-Z 500 / Hi-Z
FAN OUT CMOS Output - -
TTL Output/Sync Output \% \ \% \ \% \4
SQUARE Square Rise/Fall Time <8ns <8ns <8ns <8ns <8ns <8ns
CHARACTERISTIC Square Duty Cycle 20% ~ 80% 20% ~ 80% 20% ~ 80% 20% ~ 80% 20% ~ 80% 20% ~ 80%
PULSE Pulse Width 20ns~999830s 20ns~999830s 20ns~999830s 20ns~999830s 8ns~1999.9s 8ns~1999.9s
CHARACTERISTIC Duty Cycle 0.0179~99.983% 0.0179~99.983% 0.0179~99.983% 0.0179~99.983% -
Leading and Trailing Edge Time 9.32n5~799900s 9.32n5~799900s 9.32ns~799900s 9.32n5~799900s <8ns. <8ns
Sine \ \ \ A \ Vv
} Square \% \ \% \ \% \
) Triangle/Ramp \Y \ \% \ \ \
a
5 BASIC WAVEFORM PuI.se v v v v v v
) Noise \% \ \% \ \% \
) Harmonic \% \ \% \Y -
| Burst \ \ \ \ \ \
E DC v Vv Vv Vv Vv Vv
5 SWEEP FUNCTION Sweep \% \ \% \ \% \4
~ AM \ A \ 3 \ Vv
) M Vv Vv Vv Vv ) Vv
PM Vv v Vv A -
MODULATION FSK v v v v v v
ASK - -
PSK - -
PWM \ \ \ 3 \ Vv
SUM Vv v v Vv -
COUNTER FUNCTION | Counter -
Ext. Trigger Input \% \ \% \ \ \
Ext. Modulation Input \Y \ \Y \ \ \
OTHERS Trigger Output - \% \
Modulation Output \% \
Marker Output - \ \
POWER AMPLIFIER Power Amplifier,Inout,Output - -
GPIB(Including option) \% \ \ \Y \Y
USB Host Vv Vv \ \ ) v
INTERFACE USB Device \ \ \ \ \% \
LAN Vv Vv Vv Vv =
RS-232C - - v v
DISPLAY Display 43" TFT LCD 43" TFT LCD 4.3" TFT LCD 43" TFT LCD 4.3" TFT LCD 43" TFT LCD
Voltage Display \% \ \ \ \ \Y
DSO LINK DSO Link \% \ \% \ \% \4
STORAGE MEMORY Internal Storage Memory 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups
LABVIEW LabView Driver \Y \ \% \ \ \
Power Source AC100 ~ 240V AC100 ~ 240V AC100 ~ 240V AC100 ~ 240V AC100 ~ 240V AC100 ~ 240V
POWER Power Consumption 85VA 50VA 85VA 50VA 65VA 65VA
Page C7-13 c7-13 C7-13 C7-13 C14-15 C14-15
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~ ARBITRARY FUNCTION GENERATOR

ARBITRARY FUNCTION GENERATOR SELECTION GUIDE OF MFG-2000 Series

MOD M OHM I\I. !H!l |IA {!:“.ll !M!I HI!:II“!M.!O Alll M OM |n !Ml!l .“7!'“!!'-!0 “!MI“!!H' “lem

Technology Arbitrary / DDS  Arbitrary / DDS  Arbitrary / DDS  Arbitrary / DDS  Arbitrary / DDS  Arbitrary / DDS  Arbitrary / DDS  Arbitrary / DDS  Arbitrary / DDS  Arbitrary / DDS  Arbitrary / DDS
CHANNEL Analog Channel 2 2 2 2 2 1 1 1 1 1 1
ISOLATED DESIGN Isolated \ \% \% \% \% % \ \% \ \
RF RF Generatror Frequency 320MHz 160MHz 320MHz 160MHz
Frequency Range 200MHz 60MHz 60MHz 60MHz 30MHz 60MHz 60MHz 30MHz 20MHz 20MHz T0MHz
FREQUENCY
Frequency Resolution TuHz TuHz TuHz TuHz TuHz TuHz TuHz TuHz TuHz TuHz TuHz
Sample Rate 250MS/s 200MSa/s 200MSa/s 200MSa/s 200MSa/s 200MSa/s 200MSa/s 200MSa/s 200MSa/s 200MSa/s 200MSa/s
Repetition Rate 125MHz 100MHz 100MHz 100MHz 100MHz T100MHz 100MHz T00MHz 100MHz 100MHz T100MHz
ARE Memory Length 16k Points 16k Points 16k Points 16k Points 16k Points 16k Points 16k Points 16k Points 16k Points 16k Points 16k Points
Vertical Resolution 14-bit 14-bit 14-bit 14-bit 14-bit 14-bit 14-bit 14-bit 14-bit 14-bit 14-bit
Amplitude Range (@500) TmVpp~10Vpp  1mVpp~10Vpp 1mVpp~10Vpp 1mVpp~10Vpp 1mVpp~10Vpp 1mVpp~10Vpp 1mVpp~10Vpp 1mVpp~10Vpp 1mVpp~10Vpp 1mVpp~10Vpp 1mVpp~10Vpp
DC Offset (@500) +5Vpk (AC+DC) +5Vpk (AC+DC) +5Vpk (AC+DC) +5Vpk (AC+DC) +5Vpk (AC+DC) +5Vpk (AC+DC) +5Vpk (AC+DC) =5Vpk (AC+DC) +5Vpk (AC+DC) +5Vpk (AC+DC) +5Vpk (AC+DC)
OUTPUT Attenuator
Amplitude Unit Vpp,Vrms,dBm  Vpp,Vrms,dBm Vpp,Vrms,dBm Vpp,Vrms,dBm Vpp,Vrms,dBm Vpp,Vrms,dBm Vpp,Vrms,dBm Vpp,Vrms,dBm Vpp,Vrms,dBm Vpp,Vrms,dBm Vpp,Vrms,dBm
Impedance Switch 500 / Hi-Z 50Q / Hi-Z 50Q / Hi-Z 50Q / Hi-Z 50Q / Hi-Z 50Q / Hi-Z 50Q / Hi-Z 50Q / Hi-Z 50Q / Hi-Z 50Q / Hi-Z 50Q / Hi-Z
FAN OUT CMOS Output
TTL Output/Sync Output v v v v v v v v v v v
SQUARE Square Rise/Fall Time <15ns <15ns <15ns <15ns <15ns <15ns <15ns <15ns <15ns <15ns <15ns
CHARACTERISTIC Square Duty Cycle 0.019%~99.99% 0.01%~99.99% 0.01%~99.99% 0.01%~99.99% 0.01%~99.99% 0.01%~99.99% 0.019%~99.99% 0.019%-~99.99% 0.01%~99.99% 0.01%~99.99% 0.01%~99.99%
PULSE Pulse Width 20ns~999.9ks  20ns~999.9ks  20ns~999.9ks  20ns~999.9ks  20ns~999.9ks  20ns~999.9ks  20ns~999.9ks  20ns~999.9ks  20ns~999.9ks  20ns~999.9ks  20ns~999.9ks
CHARACTERISTIC Duty Cycle 0.01%~99.99% 0.01%~99.99% 0.01%~99.99% 0.01%~99.99% 0.01%~99.99% 0.01%~99.99% 0.01%~99.99% 0.01%~99.99% 0.01%~99.99% 0.01%~99.99% 0.01%~99.99%
Leading and Trailing Edge Time 10ns~20s 10ns~20s 10ns~20s 10ns~20s 10ns~20s 10ns~20s 10ns~20s 10ns~20s 10ns~20s 10ns~20s 10ns~20s
Sine \ \% \ \% \ \% 3 \% 3 \ v
Square v v v \% v \% v \% v \ v t
Triangle/Ramp \ v \ v \ % v \% \% \% \% (
BASIC WAVEFORM Pulse \ \% \ \% \ \% v \% v \ Vv E
Noise \ \% v \% v \% v \ v \ Vv (
Harmonic (
Burst \ \% \ \% v \% v \% v -
DC <
SWEEP FUNCTION Sweep \% \ \% \% \% \ \% \ \% z
AM Vv v v \% v \% v \% v -
FM \ \% ) \% ) \% v \% v ¢
PM \ \% v \% v \% v \ v
MODULATION FSK v v v v v v v \ v
ASK(RF Channel) \ \ \% \ \%
PSK(RF Channel) \% v \% % \%
PWM v v v \% v \% v \% v
SUM \ v v \% v \% v \% v
COUNTER FUNCTION | Counter \ v \% \ \% \ \% \ \Y
Ext. Trigger Input \% \ \% \ \% \ \% \ \%
Ext. Modulation Input \ \ \ \ \Y v \Y v \Y
OTHERS Trigger Output \ v \ \ \ v \% \ \%
Modulation Output
Marker Output \ \ \ v \ v \Y v \Y
POWER AMPLIFIER Power Amplifier,Inout,Output \% \ \% \%
GPIB(Including option)
USB Host \ \% v \% v \% v % v \ v
INTERFACE USB Device \ \ \% \ % \ v \ v \ v
LAN(By Model) \ v \ \ \%
RS232C
Display 4.3"TFT LCD 4.3"TFT LCD 4.3"TFT LCD 4.3"TFT LCD 4.3" TFT LCD 4.3"TFT LCD 4.3" TFT LCD 4.3"TFT LCD 4.3" TFT LCD 4.3" TFT LCD 4.3" TFT LCD
DISPLAY Voltage Display \% \ \% \ \% \ \% v \Y \% \Y
DSO LINK DSO Link \% v \% \ \%
STORAGE MEMORY Internal Storage Memory 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups
LABVIEW LabView Driver v v v v v % v 4 v \ v
Power Source AC100 ~ 240V AC100~240V  AC100~240V  ACI00~240V  ACI00~240V  AC100~240V  AC100~240V  ACI00~240V  ACI00~240V  AC100~240V  AC100 ~ 240V
POWER Power Consumption 30W~80W 30W~80W 30W~80W 30W~80W 30W~80W 30W~80W 30W~80W 30W~80W 30W~80W 30W~80W 30W~80W
Page Page C16-22 C16-22 C16-22  C16-22 Cl16-22 C16-22 Cl16-22 C16-22 C16-22 C16-22  Cl16-22
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~ ARBITRARY FUNCTION GENERATOR

ARBITRARY FUNCTION GENERATOR SELECTION GUIDE OF AFG-2000 Series

Technology Arbitrary / DDS Arbitrary / DDS Arbitrary / DDS Arbitrary / DDS Arbitrary / DDS Arbitrary / DDS Arbitrary / DDS
CHANNEL Analog Channel 2 1 1 1 1 1 1
RF RF Generatror Frequency
FREQUENCY Frequency Range TuHz ~ 25MHz 0.1Hz ~ 25MHz 0.1Hz ~ 12MHz 0.1Hz ~ 5MHz 0.1Hz ~ 25MHz 0.1Hz ~ 12MHz 0.1Hz ~ 5SMHz

Frequency Resolution TuHz 0.1Hz 0.1Hz 0.1Hz 0.1Hz 0.1Hz 0.1Hz

Sample Rate 120MSa/s 20MSa/s 20MSa/s 20MSa/s 20MSa/s 20MSa/s 20MSa/s

Repetition Rate 60MHz T0MHz 10MHz 10MHz 10MHz 10MHz T0MHz
ARS Memory Length 4k Points 4k Points 4k Points 4k Points 4k Points 4k Points 4k Points

Vertical Resolution 10-bit 10-bit 10-bit 10-bit 10-bit 10-bit 10-bit

1mVpp ~ 10Vpp (= 1mVpp ~ 10Vpp (= TmVpp ~ 10Vpp (=
Amplitude Range (@500Q) 20MHz) 20MHz) 1mVpp~10Vpp  1mVpp ~ 10Vpp 20MHz) 1mVpp~10Vpp  1mVpp ~ 10Vpp
TmVpp ~ 5Vpp (>20MHz) 1mVpp ~ 5Vpp (>20MHz) TmVpp ~ 5Vpp (>20MHz)
+5Vpk (AC+DC) (= +5Vpk (AC+DC) (= +5Vpk (AC+DC) (=
OUTPUT DC Offset (@500) tz.s\fsl’(vl('/:ao 5 tzj\f;’(‘"(’:a[) o +5Vpk (AC+DC)  +5Vpk (AC+DC) 12,5\3;?11\/'(??+D G £5Vpk (AC+DC)  +5Vpk (AC+DC)
(>20MHz) (>20MHz) (>20MHz)

Attenuator

Amplitude Unit Vpp, Vrms, dBm Vpp, Vrms, dBm Vpp, Vrms, dBm  Vpp, Vrms, dBm Vpp, Vrms, dBm Vpp, Vrms, dBm  Vpp, Vrms, dBm

Impedance Switch 50Q / Hi-Z 500 / Hi-Z 500 / Hi-Z 500 / Hi-Z 500 / Hi-Z 500 / Hi-Z 500 / Hi-Z
FAN OUT CMOS Output

TTL Output/Sync Output \% \% \% \% \ \%
SQUARE Square Rise/Fall Time <25ns <25ns <25ns <25ns <25ns =25ns =25ns
CHARACTERISTIC Square Duty Cycle 1% ~99% 1% ~99% 1% ~ 99% 1% ~ 99% 1% ~ 99% 1% ~99% 1% ~99%
PULSE Pulse Width 20ns~1999.9s
CHARACTERISTIC Duty Cycle

Leading and Trailing Edge Time

Sine \ \4 \ \ \ v \

Square \% \% \% \% \% \ \%
BASIC WAVEFORM Triangle/Ramp \ \% \Y \ \ \ \%

Pulse \ \ \Y \ \Y \ \Y

Noise \ v \ \ \% \Y \

Burst \%
SWEEP FUNCTION Sweep \% \% \% \

AM [ Modulation \ \ \

FM \ \ \

PM v
MODULATION FsK v v v M

ASK

PSK

PWM

SUM v
COUNTER FUNCTION | Counter \% \% Y

Ext. Trigger Input \% \Y \%

Ext. Modulation Input \ \ \%
OTHERS Trigger Output \Y

Modulation Output \ \Y \

Marker Output

GPIB(Including option)

USB Host \% \ \ \% \
INTERFACE USB Device \% \ \% \ \ \% \

LAN

RS232C

Display 3.5" TFT LCD 3.5" 3-Color LCD 3.5" 3-Color LCD  3.5" 3-Color LCD 3.5" 3-Color LCD 3.5" 3-Color LCD ~ 3.5" 3-Color LCD
PISPLAY Voltage Display \ \ \Y \ v \ \
DSO LINK DSO Link V% X X X X X X
STORAGE MEMORY Internal Storage Memory 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups
LABVIEW LabView Driver \% \ \Y \ \ \ \%
POWER Power Source AC100 ~ 240V AC100 ~ 240V AC100 ~ 240V AC100 ~ 240V AC100 ~ 240V AC100 ~ 240V AC100 ~ 240V

Power Consumption 25W 25VA 25VA 25VA 25VA 25VA 25VA
Page C23-25 C23-25 C23-25 C23-25 C23-25 C23-25 C23-25
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_ ARBITRARY FUNCTION GENERATOR

ARBITRARY FUNCTION GENERATOR SELECTION GUIDE OF AFG-100/200 Series

MO | arG225p | ArG225 | AFG25P | AFGI25 |

Technology

Arbitrary / DDS

Arbitrary / DDS

Arbitrary / DDS

Arbitrary / DDS

CHANNEL

Analog Channel

2

2

1

7

FREQUENCY

Frequency Range

TpHz ~ 25MHz

TuHz ~ 25MHz

TpHz ~ 25MHz

TuHz ~ 25MHz

Frequency Resolution

TpHz

TuHz

TpuHz

TuHz

ARB

Sample Rate

120MSa/s

120MSa/s

120MSa/s

120MSa/s

Repetition Rate

60MHz

60MHz

60MHz

60MHz

Memory Length

4k Points

4k Points

4k Points

4k Points

Vertical Resolution

10-bit

10-bit

10-bit

10-bit

OUTPUT

Amplitude Range (@50Q)with USB
Amplitude Range(@500Q)with DC power

TmVpp~ 2.0Vpp
TmVpp ~ 2.5Vpp

TmVpp~ 2.0Vpp
TmVpp ~ 2.5Vpp

TmVpp~ 2.0Vpp
TmVpp ~ 2.5Vpp

TmVpp~ 2.0Vpp
TmVpp ~ 2.5Vpp

DC Offset (@500)

+1.25Vpk (AC+DC)

+1.25Vpk (AC+DC)

+1.25Vpk (AC+DC)

+1.25Vpk (AC+DC)

Attenuator

Amplitude Unit

Vpp, Vrms, dBm

Vpp, Vrms, dBm

Vpp, Vrms, dBm

Vpp, Vrms, dBm

Impedance Switch

500 / Hi-Z

500 / Hi-Z

500 / Hi-Z

500 / Hi-Z

FAN OUT

CMOS Output

TTL Output/Sync Output

\%

\%

\%

\%

SQUARE
CHARACTERISTIC

Square Rise/Fall Time

=10ns

=10ns

=10ns

=10ns

Square Duty Cycle

1% ~99%

1% ~ 99%

1% ~99%

1% ~ 99%

PULSE
CHARACTERISTIC

Pulse Width

20ns~1999.6s

20ns~1999.6s

20ns~1999.6s

20ns~1999.6s

Duty Cycle

Leading and Trailing Edge Time

BASIC WAVEFORM

Sine

Square

Triangle/Ramp

Pulse

Noise

Burst

SWEEP FUNCTION

Sweep

MODULATION

AM/Modulation

FM

PM

FSK

< <[ <|I<|<[<|<I<K<|I<|<|<

<|I<[<|I<|<[<|<I<K<|I<|<|I<

<[ <|<[<|<|<|I<|<|<|<|<

<|I<|<|I<|<[<|<I<K<|I<|<|I<

ASK

PSK

PWM

SUM

GCV Function

VCF Function

COUNTER FUNCTION

Counter

OTHERS

Trigger Output

Modulation Output

Marker Output

INTERFACE

GPIB(Including option)

USB Host

USB Device

RS-232C

DISPLAY

Display

Voltage Display

DSO LINK

DSO Link

STORAGE MEMORY

Internal Storage Memory

10 Groups

10 Groups

10 Groups

10 Groups

LABVIEW

LabView Driver

POWER

Power Supply(Option)

\%

\%

Power Source

DC 5V

DC5v

DC 5V

DC5v

Power Consumption

ow

ow

ow

Tow

Page

Page

C26-27

C26-27

C26-27

C26-27

el VB oYl ok ol
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USB MODULAR ARBITRARY FUNCTION GENERATOR SOLUTION FOR ORDERING

Stand-alone Operation GPA-501/502, GTL-246 option GPA-501/502, GTL-246 option GPA-501/502, GTL-246 option GPA-501/502, GTL-246 option

Collocation with GDS-2000A Series DSO DS2-FH1, GPA-501/502 option DS2-FH1 option DS2-FH1, GPA-501/502 option

C28-29

DS2-FH1 option

C28-29

Page C28-29 C28-29
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SIGNAL SOURCES - AFG-3000 Series

GW Instek AFG-303X/302X arbitrary function generators include 20MHz/30MHz single isolated channel and 20/30
MHz dual isolated channel models, designed to meet industry, scientific research, and education applications. Not
only output channel is earth ground isolation, dual channel models are also independently earth ground isolation,
which is suitable for floating circuits (up to +42V). Without taking grounding reference into consideration, each
channel of dual channel models can be operated independently and multi ARB units can output simultaneously.
Applications are, for instance, the ignition control or transmission device of automotive electronics. The series
features sample rate of 250MSa/s, 16-bit resolution, and 8M point memory depth arbitrary waveform characteristics.
Users can rebuild maximum 8M memory depth waveforms through using a GW Instek digital storage oscilloscope
with the built-in DSOLink function of the AFG-303X/302X .

The series supports synchronized phase for multi channel operation and the maximum phase synchronization
operation is up to 6 units and 12 channels. 10 MHz atomic clock frequency standard can be input via external signal
source to elevate precision for frequency output. The series supports frequency sweep and amplitude sweep that can
also integrate functions, including linear/logarithm, one-way (saw tooth) /two-way (triangle) waveforms, continuous/
single trigger/gated trigger to meet various application requirements by applying different sweep methods. Frequency
sweep tests the frequency response of electronic components such as filter and low frequency amplifier. Amplitude
sweep simulates vibration tests (requires a vibration tester), and it also conducts aging tests of various materials and

AFG 303X 302X linearity tests of low frequency amplifier.
- / The main features of the AFG-303X/302X include output amplitude from TmVpp to 10Vpp (connected with a 50 ohm

load); frequency range from 1puHz to 20MHz or 30MHz; 1uHz frequency resolution; and built-in sine, square, pulse,
pC triangle, ramp, DC voltage, harmonic and noise. The waveform width, rise edge time and fall edge time of pulse
c E LAN ' GPIB | USB g0 waveform can be adjusted flexibly. Pulse waveform, with duty cycle from 0.017% to 99.983%, can be applied as trigger
signals. Users can conduct arbitrary editing via 65 built-in function waveforms. The series supports AM/FM/PM/FSK/
PWM modulation, frequency sweep, amplitude sweep and burst to satisfy industrial application requirements. Dual
channel models provide SUM modulation, coupling, tracking, and phase to meet the test requirements of differential
FEATURES signal, phase control and amplifier distortion. Built-in 8th harmonic signal generator simulates harmonic signal of
switching power supplies and it also tests EMI power filter characteristics. The AFG-303X/302X provides free arbitrary
* 1 tHz ~ 20 or 30MHz, 20Vpp. 1 or 2 Channel (s) waveform editing software (AWES) for users to quickly edit waveforms from the built-in diagrams so as to execute

* Arbitrary Waveform 250MSa/s, 16-bit Resolution, measurements.
8M Memory Depth SPECIFICATIONS

* Isolation Channel Circuit Design AFG-3031 AFG-3032 AFG-3021 AFG-3022
. . . CHANNELS
* Synchronized Phase Operates up to 6 Units and ‘ 1 ‘ 2 ‘ 1 ‘ 2
12 Channels FEATURES
* Harmonic Signal Generator 1/O Signal Ground for Connector shell;for channel outpl_.lt(s), Sync output, _10M Hz_ REF Input, Mod Input and
the Instrument Chassis Mod output are isolated from the instrument's chassis. Maximum allowable voltage on
* Dual Channel Models Support SUM Modulation, isolated connector shells is +42 Vpk. (DC + AC Peak)
Coupling, Tracking, and Phase Functions Each of the Signal - Isolated - ‘ Isolated
’ 4 Ground of CH1/CH2
* Pulse Waveform Parameters Can be Set Standard Waveforms Sine, Square, Triangle, Ramp, Pulse, Noise, Harmonic, DC
Independently ARBITRARY WAVEFORMS
o e s Sample Rate 250 MSa/s
* Built-in AM/FM/PM/FSK/PWM/SUM Repetition Rate 125MHz
Modulation, Sweep and Burst Functions Waveform Length 8M points
* Built-in Medical and Automotive Electronic ﬁr::_l\',t:l‘:f“ze;‘::z; }:nbg,fﬂ waveforms (1)
Waveforms User define Output Section| Any section from 2 ~ 8M points
& Rl Trigger Infinite/Manual/External
Built-in IIQ baseband Waveform on AFG-3032/ Buﬁ%—in Arbitrary Sine, Square, Ramp, Sinc, Exp Rise, Exp Fall, DC, Pulse, Abstan, Havercosine, Sinever, Abssin,
3022 Waveforms Haversine, Stair_down, Abssinehalf, N_pulse, Stair_UD, Ampalt, Negramp, Stair_up, Attalt,

. . . Rectpuls1, Stepresp, Diric_even, Roundhalf, Trapezia, Diric_odd, Sawtoot, Tripuls1, GauspulsT,

* Provide USB/LAN/G PIB (Optlonal) Instrument Sinefra, Dlorer?tz, En, Sqrt, Since, Lorentz, quque, Gauss, Arccos, Arctan, Sepch, Arccot, chtanh,
Control Interface Sinh, Arccsc, Cosh, Tan, Arcsec, Cot, Tanh, Arcsin, Csc, Arcsinh, Sec, Barthannwin, Chebwin,

Kaiser, Bartlett, Flattopwin, Triang, Blackman, Hamming, Tukeywin, Bohmanwin, Hann, Cardiac,

EOG, EEG, EMG, PLETH, RESP, ECGT, ECG2, ECG3, ECG4, ECGS5, ECG6, ECG7, ECG8, ECG9,

ECG10, ECG11, ECG12, ECG13, ECG14, ECG15, LFPULSE, TENS1, TENS2, TENS3, IGNITION,

SP, VR, TP1, TP2A, TP2B, TP3A, TP3B, TP4, TP5A, TP5B

Note: It is required to update the ARB data first prior to enabling both Medical (Cardiac, EOG, EEG, EMG, PLETH, RESP,
ECG1, ECG2, ECG3, ECG4, ECG5, ECG6, ECG7, ECGS8, ECGY, ECG10, ECG11, ECG12, ECG13, ECG14, ECG15, LFPULSE,
TENS1, TENS2, TENS3) and AutoElec (IGNITION, SP, VR, TP1, TP2A, TP2B, TP3A, TP3B, TP4, TP5A, TP5B ) waveforms.

1Q WAVEFORMS
Source Random, Fixed Pattern
Type ASK, MSK, FSK, 2FSK, 4FSK, 8FSK, BPSK, QPSK, DQPSK, OQPSK, pi/4-QPSK,

pi/4-DQPSK, 8PSK, 16APSK, 32APSK, 16QAM, 32QAM, 64QAM
FREQUENCY CHARACTERISTICS

Sine/Square TuHz ~ 30MHz TuHz ~ 30MHz TuHz ~ 20MHz TuHz ~ 20MHz
Pulse TuHz ~ 25MHz TuHz ~ 25MHz 1uHz ~ 20MHz TuHz ~ 20MHz
Triangle/Ramp TuHz ~ TMHz
Resolution TuHz
Accuracy Stability +1 ppm 0~ 50C ; +0.3 ppm 18 ~ 28°C

Aging +1 ppm, per 1 year

Tolerance | = 1uHz

OUTPUT CHARACTERISTICS (2)

Amplitude Range 1 mVpp ~ 10 Vpp (into 50Q); 2 mVpp ~ 20 Vpp (into open-circuit)
Accuracy + 1% of setting 1 mVpp (at 1 kHz / into 50Q without DC offset)
Resolution | 0.1 mV or 4 digits
Flatness 0.1dB <10 MHz; 0.2 dB 10 MHz ~ 30 MHz (sinewave relative ~ 1 kHz/into 50Q2)
Units Vpp, Vrms, dBm

Offset Range +5 Vpk ac + dc (into 50Q) ; +10Vpk ac + dc (into open circuit)
Accuracy 1% of setting + 2 mV + 0.5% of amplitude

Waveform Output Impedance | 50Q typical (fixed); > 10MQ (output disabled)

SYNC Output Protection | Short-circuit protected ; Overload relay automatically disables main output
Ground Isolation| 42Vpk max.
Level TTL-compatible into>1kQ
Impedance | 50Q nominal

SINE WAVE CHARACTERISTICS

Harmonic Distortion(5) -60 dBc DC ~ 1 MHz, Ampl<3 Vpp; -55 dBc DC ~ 1 MHz, Ampl>3 Vpp

-45 dBc TMHz ~ 5 MHz, Ampl>3 Vpp; -30 dBc 5SMHz ~ 30 MHz, Ampl>3 Vpp

Total Harmonic Distortion | <0.2% + 0.1mVrms; DC ~ 20 kHz

Spurious(non-harmonic)(5) | -60 dBc DC ~ 1 MHz; -50 dBc 1TMHz ~ 20MHz ;

-50 dBc + 6 dBc/octave TMHz ~ 30MHz(AFG-3031/30320nly)

Phase Noise <-110dBc/Hz typical, 15 kHz offset, fc = 10MHz

Good Will Instrument Co., Ltd. ‘ Simply Reliable
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AFG-3032/3022

CIFICATIO
AFG-3031 AFG-3032 AFG-3021 AFG-3022
SQUARE WAVE CHARACTERISTICS
Rise/Fall Time <8 ns (3)
Overshoot <5%
Asymmetry(@50% duty) 1% of period+1 ns

Variable Duty Cycle

Jitter

20.0%~80.0% , = 20 MHz

20.0%~80.0%, = 25 MHz;
40.0%~60.0% , 25~30MHz

0.019%+525ps<2 MHz; 0.1%+75ps>2 MHz

RAMP CHARACTERISTICS

Linearity
Variable Symmetry

< 0.1% of peak output
0% ~ 100% (0.1% resolution)

PULSE CHARACTERISTICS

Pulse Width

Duty Setting Range
Period
Rise Time and Fall Time”

20ns ~ 999,830s (Extended mode 0.00ns~1,000ks ); Width-0.625 x [(Rise Time-0.6ns)+
(Fall Time-0.6ns)] =0 ; Period = Width-0.625 x [(Rise Time-0.6ns)+(Fall Time-0.6ns)]
0.017% ~ 99.983% (Extended mode 0.000095~100,0000% )

40ns ~ 1,000,000s

9.32ns ~ 799.89ks

Resolution 0.0001%

Overshoot <5%

Jitter 100 ppm + 50 ps

Noise

Noise Type Gaussian

Noise Bandwidth 100MHz equivalent bandwidth
HARMONIC

Harmonic Order
Harmonic Type

=8
Even, Odd, All, User ; Amplitude and Phase can be set for all harmonics

AM and AM(DSB-SC)

Carrier Waveforms
Modulating Waveforms
Modulating Frequency

Sine, Square, Triangle, Ramp, Pulse, Noise, Arb
Sine, Square, Triangle, Up/Dn Ramp
2 mHz ~ 20 kHz

Depth 0% ~ 120.0%

Source Internal / External

FM

Carrier Waveforms Sine, Square, Triangle, Ramp

Modulating Waveforms
Modulating Frequency
Peak Deviation

Sine, Square, Triangle, Up/Dn Ramp
2 mHz ~ 20 kHz

DC ~ 30 MHz (1uHz resolution) DC~20 MHz (1uHz resolution)

Source Internal / External
PM
Carrier Waveform Sine, Triangle, Ramp

Modulating Waveforms
Phase Deviation
Modulating Frequency

Sine, Square, Triangle, Up/Dn Ramp
0°~ 360°, 0.1° resolution
2 mHz ~ 20 kHz

Source Internal
PWM
Carrier Waveforms Square

Modulating Waveforms
Modulating Frequency
Deviation

Source

Sine, Square, Triangle, Up/Dn Ramp

2 mHz ~ 20 kHz

0% ~ 100.0% of pulse width, 0.1% resolution
Internal / External

PSK

Carrier Waveforms
Modulating Waveforms
Internal Rate

Sine, Square, Triangle, Ramp
50% duty cycle square
2 mHz to 1 MHz

Frequency Range DC ~30 MHz DC ~ 20 MHz
Source Internal / External

ADDITIVE MODULATION (SUM)

Carrier Waveforms Sine, Triangle, Ramp, Pulse, Noise

Modulating Waveforms Sine, Square, Triangle, Up/Dn Ramp

Ratio 0% ~ 100% of carrier amplitude, 0.01% resolution

Modulating Frequency 2 mHz ~ 20 kHz

Source Internal / External

FSK

Carrier Waveforms Sine, Square, Triangle, Ramp

Modulating Waveforms 50% duty cycle square

Internal Rate 2 mHz ~1 MHz

Frequency Range DC ~ 30 MHz DC ~ 20 MHz

Source

Internal / External

AFG-3031/3021

Note : 1.

N

w

>

v

<))

~N

A total of ten waveforms can be stored (Every
waveform can composed of 8M points maximum)

. Add 1/10 th of output amplitude and offset

specification per-C for operation outside of

0-C~28-C range(1-year specification)

. Edge time decreased at higher frequency

Sine and square waveforms above 25 MHz are
allowed only with an "Infinite" count

. Harmonic distortion and Spurious noise at low

amplitudes is limited by a -70 dBm floor

. Loss may occur if the pulse width is beyond the

setting range of the normal mode. The pulse may
vanish at times.

. Rise time and Fall time should be 20.01% of period.

Simply Reliable | Good Will Instrument Co., Ltd.
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30MHz/20MHz Arbitrary Function G

SPECIFICATIONS
AFG-3°32/3022 Rear Panel AFG-3031 AFG-3032 AFG-3021 AFG-3022
SWEEP
Waveforms Frequency Sweep : Sine, Square, Triangle, Ramp; Amplitude Sweep : Sine, Square,
Triangle, Ramp, Pulse, Noise, ARB
Type Frequency, Amplitude
Functions Linear or Logarithmic
Direction Up or Down
Start/Stop Frequency Any frequency within the waveform's range
Sweep Time 1 ms ~500s (1 ms resolution)
Trigger Mode Single, External, Internal
Trigger Source Internal / External
BURST
Waveforms Sine, Square, Triangle, Ramp, Pulse, Noise
Frequency TpHz~30MHz (4) [ TpHz~30MHz (4) | 1 pHz~20 MHz [ 1 pHz~20 MHz
Burst Count 1~ 1,000,000 cycles or Infinite
Start / Stop Phase -360.0-~ +360.0- (0.1° resolution)
Internal Period Tus~500s
Gate Source External Trigger (pulse waveforms can only be used in gate mode)
Trigger Source Single, External or Internal Rate
Trigger Delay N-Cycle, Infinite : 0 ps ~ 100s (1us resolution)
EXTERNAL MODULATION INPUT
Type AM, AM (DSB-SC), FM, PWM, Sum
Voltage Range + 5V full scale
Input Impedance 10kQ
2 Frequency DC ~ 20 kHz
5 Modulation Output Yes [ - Yes -
2 Type AM, AM(DSB-SC), FM, PM, PWM, Sum, Sweep
=1 Amplitude Range = 1Vpp
G Impedance > 10kQ typical
b EXTERNAL TRIGGER INPUT
Type For FSK, Burst, Sweep, N Cycle ARB
Input Level TTL Compatibility
Slope Rising or Falling (Selectable)
Pulse Width >100 ns
Input Rate DC~1 MHz
(u/J) Input Impedance 10kQ, DC coupled
(U] LATENCY
P Sweep ‘ <1 us (typical); Burst : < 0.55 ns (typical); ARB : <(27.5/sample rate)+274ns
D JITTER
O Sweep ‘ 2.5 us ; Burst: 1 ns, except pulse,300 ps
wv 10MHz REFERENCE OUTPUT
- Output Voltage 1 Vp-p / 50 Q square wave
< Output Impedance 50 Q, AC coupled
2 Output Frequency 10MHz
(&) 10MHz REFERENCE INPUT
(7) Input Voltage 0.5Vpp ~ 5Vpp
Input Impedance 1k Q, unbalanced , AC coupled
Input Frequency 10MHz + 10Hz
Waveform Sine or Square (50+5% duty)
Ground Isolation 42Vpk max.
EXTERNAL-SYNC
Phase Delay (max.) Series Connection : 39 + (N-2) x 39 +25ns ; Parallel connection : (N-1) x 6 +25ns
(where N=number of connected units)
Maximum Number Series Connection : 4 ; Parallel Connection : 6
of Connected Units
Applicable Functions Sine, Square, Triangle, Pulse, Ramp, Harmonic, MOD, Sweep, Burst
Store/Recall 10 Groups of Setting Memories
Interface GPIB(Optional), LAN, USB
Display 4.3 inch TFT LCD, 480 x 3 (RGB) x 272
GENERAL SPECIFICATIONS
Power Source AC100 ~ 240V, 50~ 60Hz
Power Consumption 50VA [ 85VA [ 50VA [ 85VA
Operating Environment Temperature to satisfy the specification : 18 ~ 28 C; Operating temperature : 0 ~ 40-C;
Relative Humidity : < 80%, 0 ~ 40°C ; < 70%, 35 ~ 40°C; Installation category : CAT 11
Operating Altitude 2000 meters
Pollution Degree IEC 61010 Degree 2, Indoor Use
Storage Temperature -10 ~ 70-C, Humidity: <70%
Dimensions & Weight 265 (W) x 107 (H) x 374 (D)mm, Approx. 4kg

Note : The specifications apply when the function generator is powered on for at least 30 minutes under +20°C~+30°C.

ORDERING INFORMATION

AFG-3031 30MHz Single channel Arbitrary Function Generator
AFG-3032 30MHz Dual channel Arbitrary Function Generator
AFG-3021 20MHz Single channel Arbitrary Function Generator
AFG-3022 20MHz Dual channel Arbitrary Function Generator

ACCESSORIES :

Quick Start Guide x 1, CD-ROM with AFG software and user manual x 1
GTL-110 BNC Cable, BNC(P/M)-BNC(P/M), 1000mm x 1 (only AFG-3031/3021)
GTL-110 BNC Cable, BNC(P/M)-BNC(P/M), 1000mm x 2 (only AFG-3032/3022)

OPTIONAL

AFG-3G1  GPIB Interface GRA-432  Rack Adapter Kit
OPTIONAL ASSESSORIES

GTL-246  USB Type A to Type B cable

FREE DOWNLOAD

Good Will Instrument Co., Ltd. ‘ Simply Reliable PC Software  Arbitrary Waveform Editing Software




CIRCUIT DESIGN FOR GROUND ISOLATION AMONG OUTPUT/INPUT TERMINAL, INSTRUMENT CHASSIS, AND DUAL CHANNELS

Channel 1, channel 2, reference 10 MHz input, synchronization and modulation input/output
connector grounding are isolated from instrument chassis. The output channels of dual channel
models are independently isolated. These connectors can sustain maximum isolation voltage up

OUTPUT

to £42Vpk (DC+ AC peak value) to earth ground that is ideal for floating circuit tests. Multi units
output can be achieved without factoring in grounding reference issue. Applications include

ignition controller or transmission devices of automotive electronics. The built-in DC bias voltage
of the AFG-3000 Series can be applied on various waveforms. The DC bias voltage is 5V

under 50Q load. For automotive electronic applications require higher DC bias voltage such as

ignition controller or transmission devices, the external power supplies can be used to bring up
the DC bias voltage to +42Vpk (DC+ AC peak value).

MULTI CHANNEL SYNCHRONIZED PHASE OPERATION

EXT REF
(Optional)

gue  T-divider guye  T-divider guye

i r\_: (FHF

Master Slave Slave

L Max. 6 Units —

Method one uses reference frequency output (REF OUT) and reference
frequency input (REF IN), 50 ohm BNC cable (RG-58A/U) and T type BNC
connector to connect up to 6 units to conduct synchronized phase operation.

Users can implement multi channel synchronized phase operation
up to 6 units and 12 channels (AFG-3032/3022). There are two
methods to execute synchronized phase applications. Under
different frequency, master unit can synchronize each channel and
modulate individual phase.

HARMONIC SIGNAL GENERATOR

st Jenea

1800000000 Kz
AMFL___30m vue | Phase
(0C Offget 000 Vor

Harmonic Signal Generator Harmonic Signal

Harmonic signal generator simulates the harmonic signal of
switching power supplies and conducts characteristics tests on
EMI power filter. Users can set order number and phase for
harmonic signals to obtain desired signals. The above diagrams
show 8th harmonic signal.

EXT REF
(Opticnal)

BNC

Method two uses reference frequency output (REF OUT) and reference
frequency input (REF IN) ), 50 ohm BNC cable (RG-58A/U) to connect
up to 4 units to conduct synchronized phase operation.

At 10 MHz reference frequency input (REF IN) connector,
users can input 10 MHz atomic clock frequency standard via
external signal source to enhance precision for frequency output.

23 PULSE GENERATOR

Ll JFRE 1500000000  kHz

| AMFL W00 vew [Prase oo *
DG Offsal 000 Vee

TN uSee

usine

usue

Pulse Generator Pulse Signal

The output frequency for pulse reaches 25 MHz and its duty cycle
is from 0.017% to 99.983%. Users can set pulse width, duty cycle,
rise edge time, fall edge time and edge time to support trigger
signal. The following diagrams show settings for pulse signal.

Simply Reliable | Good Will Instrument Co., Ltd.
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I VERSATILE OUTPUT WAVEFORM SELECTIONS

Square Triangle

Pulse Noise DC Voltage Arbitrary Waveform

MEDICAL APPLICATION WAVEFORMS (MFG-2220HM excluded)

Cardiac ECG1 ECG2 ECG3
AUTOMOTIVE ELECTRONIC WAVEFORMS (MFG-2220HM excluded)

Nl NNV N P I\ bl _ Aru-J2UUV OCTICS

Ignition 1SO7637-2 TP3A 1SO7637-2 TP3B 1SO7637-2 TP2B
There are standard waveforms for the series such as sine, square, commonly used automotive electronic waveforms allow users
triangle, ramp, pulse, noise, DC voltage. In addition, 102 built-in to easily select desired waveforms.

waveforms, including medical application waveforms and

I 1Q BASEBAND WAVEFORM OUTPUT FUNCTION FOR AFG-3032/3022

SYMIOLRATE 1000000 e pam Lo e SYMIOLRATL 1600000  Wer s L ver SYMIOL RATE 1 I0SO0UIIN0NN;  fame L e SYMIOL RATE 100000NIII0MN: AaS L ver
OCOffset] 000 Vea | 0 080 Vee RATIO 108 OCOfset] 000 Vea | 0000 Vea RATIO ] OCOfset] 000 Va ! 0080 Vea RATIO 1000 OCOMset] 000 Ve 0 080 Vee RATIO ]
T e WA, T s WAUTRG  NATIRAL T o WG VLS T Ba0AM WU OVELC
DATA RANDOM DEVIATION  LO0MOO0S00000 M DATA RANGOM DATA RANDOM DATA RANDOM

RN 0 R

TR II I IHHIII e I Il

[ =Skl e
FSK MSK PSK QAM
The CH1 and CH2 of AFG-3032/22 provide the IQ baseband 8PSK), APSK(16APSK, 32APSK), QAM (16QAM, 32QAM,
waveform outputs, which include ASK, MSK, FSK(2FSK, 4FSK, 64QAM), etc. New 1Q waveform commands are also available
8FSK), PSK(BPSK,QPSK,DQPSK,QQPSK,pi/4 QPSK,pi/4DQPSK, in the user manual.

Good Will Instrument Co., Ltd. \



MODULATION FUNCTION

T~ A,

Type: AM Type:

FM Type: PM

Source: INT Source: INT Source: INT

Shape: Sine Shape: Sine Shape: Sine

Amplitude Modulation Frequency Modulation Phase Modulation

Type: FSK Type:
Source: INT Source: INT
Shape: Sine

Frequency-shift Keying Modulation Pulse Width Modulation Sum Modulation

The series supports AM, FM, PM, FSK, PWM and SUM

modulation. Modulation source can be from inside or outside.

BEAE SWEEP FUNCTION

Sl |FRE0 tnnomoonn ke

AMPL | Prase
DC Offset_ 000 Ve

Start: 1,000 Mpe.
Stge 1000 Viep
Sweup Time: 1,000 SEC

TRIG Type | Type0D

Amplitude Sweep Setting Amplitude Sweep Signal

The series supports frequency sweep and amplitude sweep that
can also integrate functions, including linear/logarithm, one-way

(saw tooth) /two-way (triangle) waveforms, continuous/single
trigger/gated trigger to meet various application requirements
by different sweep methods. Frequency sweep carries out tests

A BURST FUNCTION

NN __kie

AMPL 3000 Vep |Prase 0 *
DC Offset_ 000 Ve
1 Cye
000 uSEC
10000 mSEC

Tychs | Ittt

Burst Setting

PWM Type: SUM
Source: INT

Shape: Sine

Applications include the baseband of communications
systems, motor control and light adjustment, etc.

T )

AMPL 3000 Vep |Phase
DC Offset__ 000 Vs

Stant: 100000000 Hz
Stoge 1000000003 Mz
Sweep Time: 1,000 SEC

ol Rl ALl SNl I P~ r=pn

Frequency Sweep Setting Frequency Sweep Signal

on the frequency response of electronic components such as
filter and low frequency amplifier. Amplitude sweep simulates
vibration tests (requires a vibration tester), and it also
conducts aging tests of various materials and linearity tests
of low frequency amplifier.

Burst Signal

The series supports N-period or gated trigger. Phase angle, duration time, frequency, waveform infinite can be adjusted to meet

non-continuous output applications.

| Good Will Instrument Co., Ltd.



Nl NV & N P A\ bl _ AFra-2UUV OCTICS

30MHz2/20MHz Arbitrary Function G

B FLEXIBLE ARBITRARY WAVEFORM EDITING

Four methods to obtain arbitrary waveforms

® Front Panel Operation

[FREQ: 244.14062500000 kHz
|RATE: 250.000000 _MHz

AMPL: 10.00 Vee

Via single unit's panel, arbitrary waveforms can be selected,
edited, stored, recalled, output, triggered from 65 built-in
waveforms.

® Direct Waveform Reconstruction (DWR)

Direct Waveform Reconstruction from the DSO

Collocate with GDS series digital oscilloscopes to retrieve waveforms
and upload them to arbitrary generator to achieve direct waveform

reconstruction.

® CSV file Upload

&) gensin
% sine wave generation program
A B G result=round(2*15*sin{0-0.01:2%pi))’
1 |Start: 0 5ave gansin cav resull Aasci
% and
2 |Length: 629
3 |sample Rate: 20000000 Tl i
4 0 Sampie Rate:, 200000000
[
5 328 28
= 655
6 655 983
-~ 1310
! 983 1638
g 1310

Supports CSV file

Support CSV file upload produced by MATLAB and Excel.

® Arbitrary Waveform Editing PC Software

““““““““““““ '~ EEEEEEEENEEGE A I
Dighal Signal_»
[
NRZI

Bipolar-AMI
Peudoternary
Manchester

Defferantial Manchester
R5232

A Sinc Waveform with Gaussian Noise Digital Signal

Use AWES to edit complex waveforms. The software supports
waveform mathematical operation. The waveform series
includes Uniform Noise, Gaussian Noise, Rayleigh Noise,
various digital codes such as non zero code, Manchester and
RS-232, etc.

@ CORRELATED FUNCTIONS OF DUAL CHANNEL OUTPUTS

Differential Signal

Sine and Cosine Signal

Square Signal Phase Adjustment

AFG-3032/3022 models support independent channel or correlated channel applications. Four correlated functions are

provided including SUM modulation, coupling, tracking, and phase.

* SUM modulation combines two signals and outputs the signal
via one single channel. Combining noise and sine waveform to
execute speaker's distortion test is one of the applications.

* Coupling function arbitrarily sets ratio and difference for
frequency and amplitude between two channels to realize a
simultaneous effect for all parameters of dual channel. The
example is amplifier using third order interpolation point(IP3)
measurement to simulate signal output of two different
frequency oscillators.

Good Will Instrument Co., Ltd. | Simply Reliable

* Tracking function produces differential signal with same
frequency, same amplitude, and 180 degree phase
difference.

* Phase function arbitrarily sets phase parameters between
two channels such as simulating sine/ cosine/square
signal phase adjustment.



20MHz/50MHz Arbitrary Function G

NS
AFG-3081/3051 LA

PC | LabVIEW
C€ Rs232 GPIB | USB |gpv . DN

FEATURES =

* Wide Frequency Range From 1uHz~80/50MHz

* 11 Hz Frequency Resolution Throughout Full
Range

* Standard Waveform : Sine, Square, Triangle,
Ramp, Pulse, Noise

* Built-In AM, FM, PWM, FSK, Sweep, Burst
Functions

* 16bit, 200MSa/s, 1M-Point Deep Arbitrary
Waveform

* DWR (Direct Waveform Reconstruction)
Capability

* Arbitrary Waveform Editing PC Software

* 4.3" High Resolution LCD Display

* GPIB, RS-232C, USB Host/Device
Standard Interfaces

The AFG-3081/3051 is an Arbitrary Waveform and Digital-Synthesized Function Generator designed for industrial,
scientific research and educational applications. The series comes with bandwidth of 80MHz for AFG-3081 and

50MHz for AFG-3051. The AFG-3081/3051, featuring 200MSa/s sample rate, 100MHz repetition rate by true

point-by-point edit, 16-bit ve

rtical resolution and 1M points waveform length, is a very useful and flexible signal

source to meet diversified application needs in the market today.
The user-friendly operation, the On-Screen Help, and the multiple ways of arbitrary waveform editing make

AFG-3081/3051 just a plug-and-play equipment. The point by point waveform data entry or standard waveform clip

piling through front panel operation, the CSV file waveform data download, the direct waveform reconstruction

through DSO waveform data import, and the PC software edited waveform download are the 4 methods available

for arbitrary waveform editin

A 4.3-inch high resolution TFT LCD in the AFG-3081/3051 front panel is used to display waveform and set parameters.
The large and high-resolution screen is especially useful when the arbitrary waveform construction is done through
front panel operation. The impedance of AFG-3081/3051 can be selected between 50 Ohm and Hi-Z to ensure right

g-

impedance compatibility between AFG and DUT.

SPECIFICATIONS

AFG-3081 AFG-3051

WAVEFORMS

Standard Waveform

Sine, Square, Ramp, Pulse, Noise, DC, Sin(x)/x, Exponential Rise, Exponential Fall,
Negative Ramp

ARBITRARY WAVEFORMS

ARB Function

Sample Rate

Repetition Rate

Waveform Length
Amplitude Resolution
Non-Volatile Memory

User define Output Section
User define Mark Output

Built in

200 MSa/s

T00MHz

1M points

16 bits

Ten 1M waveforms *1

Any section from 2 to 1M points
Any section from 2 to 1M points

FREQUENCY CHARACTERISTICS
Range Sine, Square 80MHz 50MHz
Triangle, Ramp | TMHz
Resolution TUHz
Accuracy | Stability +1 ppm 0~ 50C
Aging +1 ppm, per 1 year
Tolerance <TuHz
OUTPUT CHARACTERISTICS *2
Amplitude Range 10 mVpp to 10 Vpp(into 5002); 20 mVpp to 20 Vpp (open-circuit)
Accuracy  £1% of setting £1 mVpp (at 1 kHz,>10 mVpp) (into 50Q2)
Resolution 0.1 mV or 4 digits
Flatness  +1%(0.1dB)<10MHz; +2%(0.2dB) 10MHz~50MHz; £10%(0.9 dB)50MHz~
70MHz; +20%(1.9dB)70MHz~80MHz (sinewave relative to TkHz)
Units Vpp, Vrms, dBm
Offset Range +5 Vpk ac +dc (into 500Q2); £10Vpk ac +dc (open circuit)

Waveform Output

SYNC Output

Accuracy 1% of setting + 2 mV+ 0.5% of amplitude

Impedance 50() typical (fixed); >10M QQ (output disabled)

Protection  Short-circuit protected;overload relay auto-matically disables main output
Level TTL-compatible into>1k (2

Impedance 5002 nominal

SINEWAVE CHARACTERISTICS

Harmonic Distortion *5

Total Harmonic Distortion
Sﬂurious (non-harmonic)=s
Phase Noise

-60dBc DC~1MHz, Ampl<3Vpp

-55dBc DC~1MHz, Ampl>3Vpp

-45dBc IMHz~5MHz, Ampl>3Vpp

-30dBc 5SMHz~80MHz, Ampl>3Vpp

<0.2%+0.TmVrms DC ~ 20 kHz

—60dBc DC~1MHz; -50dBc 1MHz~20MHz; —-50dBc + 6dBc/octave 1TMHz~80MHz
< -65dBc typical 10MHz, 30kHz band; <-47dBc typical 80MHz, 30kHz band

SQUARE WAVE CHARACTERISTICS

Rise/Fall Time <8ns *3

Duty Cycle 209%~80%

Overshoot <5%

Asymmetry 1% of period+1ns

Variable Duty Cycle 20.0%~80.0% < 25MHz; 40.0%~60.0%, 25~50MHz; 50.0% (Fixed), 50~80MHz
Jitter 0.019% + 525ps < 2MHz; 0.1% + 75ps > 2MHz

RAMP CHARACTERISTICS

Linearity < 0.1% of peak output

Variable Symmetry

09%~100%

PULSE CHARACTERISTICS

Period
Pulse Width

Overshoot
Jitter

20ns ~ 2000s

8ns ~1999.9s

Minimum Pulse Width: 8ns when FREQ<50MHz; 5% of setting period when FREQ<6.5MHz
Resolution: Tns when FREQ<50MHz; 1% of setting period when FREQ<6.5MHz
<5%

100 ppm +50 ps

AM MODULATION

Carrier Waveforms
Modulating Waveforms
Modulating Frequency
Depth

Source

Sine, Square, Triangle, Ramp, Pulse, Arb
Sine, Square, Triangle, Up/Dn Ramp
2mHz ~ 20kHz

0% ~ 120.0%

Internal/External

FM MODULATION

Carrier Waveforms
Modulating Waveforms
Modulating Frequency

Peak Deviation
Source

Sine, Square, Triangle, Ramp
Sine, Square, Triangle, Up/Dn Ramp
2mHz ~ 20kHz

DC ~ 80MHz [ DC-~50MHz

Internal/External

PWM

Carrier Waveforms
Modulating Waveforms
Modulating Frequency
Deviation

Source

Square

Sine, Square, Triangle, Up/Dn Ramp
2mHz ~ 20kHz

0% ~ 100.0% of pulse width
Internal/External

Simply Reliable | Good Will Instrument Co., Ltd.
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AFG-3081/3051

Rear Panel

*1. A total of ten waveforms can be stored (Every
waveform can composed of 1M points maximum)

*2. Add 1/10th of output amplitude and offset
specification per °C for operation outside of 0°C~28°C
range (1year specification)

&

. Edge time decreased at higher frequency

*4, Sine and square waveforms above 25MHz are allowed
only with an "Infinite" count

*5. Harmonic distortion and Spurious noise at low
amplitudes is limited by a -70 dBm floor

*6. Arb Download Times :

Binary Code ASCII Code

| | ook |
1M points 189 Sec 34 Sec 70 Sec
512K points 95 Sec 18Sec 35 Sec
256K points 49 Sec 9 Sec 18 Sec
64K points 16 Sec 3 Sec 6 Sec
16K points 7 Sec 830mS 1340 mS
8K points 6 Sec 490mS 780mS
4K points 6 Sec 365mS 520 mS
2K points 5 Sec 300mS 390 mS

Good Will Instrument Co., Ltd. | Simply Reliable

SPECIFICATIONS
AFG-3081 AFG-3051

FSK
Carrier Waveforms Sine, Square, Triangle, Ramp, Pulse
Modulating Waveforms | 50% duty cycle square
Internal Rate 2 mHz ~ 100 kHz
Frequency Range DC ~ 80MHz DC ~ 50MHz
Source Internal /External
SWEEP
Waveforms Sine, Square, Triangle
Type Linear or Logarithmic
Source Internal/External
Start/Stop FREQ 100 Hz ~ 80 MHz ‘ 100puHz ~ 50MHz
Sweep Time Tms ~ 500s
Trigger Single, External, Internal
Marker Falling edge of Mark signal (Programmable frequency)
Source Internal/External
BURST
Waveforms Sine, Square, Triangle, Ramp
Frequency TuHz ~ 80MHz*4 ‘ TuHz ~ 50 MHz *4
Burst Count 1~ 1000000 cycles or Infinite
Start/Stop Phase -360.0 ~ +360.0°
Internal Period Tms ~ 500s
Gate Source External Trigger
Trigger Source Single, External or Internal Rate
Trigger Delay N-Cycle, Infinite : Os ~ 85s
EXTERNAL MODULATION INPUT
Type for AM, FM, Sweep, PWM
Voltage Range + 5V full scale
Input Impedance 10kQ
Frequency DC ~ 20 kHz
EXTERNAL TRIGGER INPUT
Type for FSK, Burst, Sweep
Input Level TTL Compatible
Slope Rising or falling(selectable)
Pulse Width >100 ns
Input Impedance 10k (2,DC coupled
Latency Sweep: <10us (typical); Burst: <100ns (typical)
Jitter Sweep: 2.5us; Burst: 1ns; except pulse, 300ps
MODULATION OUTPUT
Type for AM, FM, Sweep, PWM
Amplitude Range: >1Vpp; Impedance: >10kQ) typical(fixed)
TRIGGER OUTPUT
Type for Burst, Sweep
Level TTL Compatible into 50Q2
Pulse Width > 450 ns
Maximum Rate 1 MHz
Fan-out 24 TTL load
Impedance 50Q) typical
MARKER OUTPUT
Type for ARB, Sweep
Level TTL Compatible into 5002
Fan-out 24 TTL load
Impedance 50Q) typical
Store/Recall

‘ 10 Groups of Setting Memories
Interface

‘ GPIB, RS-232C, USB Host/Device
Display

‘ 4.3 inch TFT LCD; 480 x 3(RGB) x 272
SYSTEM CHARACTERISTICS
Configuration Times Function Change: Standard>102ms,Pulse>660ms,Built-In Arb>240ms
(typical) Frequency Change: 24ms; Amplitude Change: 50ms;Offset Change: 50ms

Select User Arb: < 2s for TM points; Modulation Change: < 200ms
Arb Download Times Binary Code: GPIB/RS-232C (115 Kbps), USB(Device)
(typical) ASCII Code: USB(Host)*6
GENERAL SPECIFICATIONS
Power Consumption 65VA
Operating Environment | Temperature to satisfy the specification: 18 ~ 28° C; Operating temperature: 0 ~ 40°C
Relative Humidity: £80%, 0 ~ 40°C, £70%, 35 ~ 40°C; Installation category: CAT Il

Operating Altitude 2000 meters
Pollution Degree IEC 61010 Degree 2, Indoor Use
Storage Temperature -10 ~ 70°C, Humidity: £70%
POWER SOURCE
AC100 ~ 240V, 50 ~ 60Hz
POWER CONSUMPTION
65VA
DIMENSIONS & WEIGHT
265 (W) x 107 (H) x 374 (D)mm, Approx. 4kg

ORDERING INFORMATION

AFG-3081 80MHz Arbitrary Function Generator
AFG-3051 50MHz Arbitrary Function Generator

ACCESSORIES :
CD (User manual + Software) x 1, Quick Start Guide x 1, Power Cord x 1, GTL-110 Test Lead x 1
OPTIONAL ASSESSORIES

GTL-232 RS-232C Cable GTL-250 GPIB Cable, Double Shielded, 600mm
GTL-246 USB Cable, USB 2.0 A-B Type Cable, 4P GRA-432 Rack Adapter Kit
GTL-248 GPIB Cable (2.0m)

FREE DOWNLOAD
PC Software Arbitrary Waveform Editing Software




MFG-2000 Series

CE AN

PC
usB Software

FEATURES

* Maximum Five Output Channels
* 2 Equivalent Performance Arbitrary Channels
Frequency : 1uHz~10/20/30/60/200MHz
« RF Channel Frequency (FG/ARB/MOD) : 160/320MHz
« Pulse Generator Frequency : 25MHz

« Power Amplifier : Low Frequency, 5Hz~100kHz,20dB
/20W (limited by current setting)

* True Point by Point Output Arbitrary Waveform
Function: MFG-2220HM Sample Rate: 250MSa/s,
Repetition Rate: 125MHz; Other models Sample
Rate: 200MSa/s, Repetition Rate: 100MHz, 14-bit
Resolution, 16k Points Memory Depth

* Earth Ground Isolation Design Among 1/O
Terminals and Instrument Chassis
(MFG-2220HM Excluded)

* Frequency Counter : 150MHz, 8-bit Frequency
Resolution

* AM/FM/PM/ASK/FSK/PSK/SUM/PWM
Modulation

* Built-in Medical and Automotive Electronic
Waveforms

* USB Host/USB Device/LAN(MFG-22XX only)

* 4.3 Inch TFT Color Display

MFG-2220HM Rear Panel

The MFG-2000 series is a multi-channel function generator, which has up to 5 simultaneous output
channels, including CH1 and CH2 equivalent performance dual channel arbitrary function generator
with the maximum 200MHz for both channels; RF signal generator, a

standard AFG, which produces the maximum 320MHz sine wave and various modulation RF signals;
pulse generator, whose frequency reaches 25MHz; power amplifier, which is ideal for audio range. The
above-mentioned five different functionality channels are separately or totally allocated on 11 models,
which extend from the basic single-channel AFG with pulse generator models to five-channel models
so as to satisfy various educational and industrial applications.

The AFG channel of the MFG-2000 series outputs sine, square, and triangle, etc. The series features
true point by point output arbitrary aveform characteristics of 200 MSa/s sample rate, 100MHz
waveform repetition rate, 14-bit resolution, and 16k points memory depth. The MFG-2220HM offers
up to 250MSa/s sample rate and 125MHz repetition rate. Some models provide various modulation
methods such as AM/FM/PM/FSK/PWM. Sweep, Burst, Trigger, 150MHz Frequency Counter and
25MHz pulse generator are also available for some models. Synchronized dual channel models
provide correlated functions, including synchronization, delay, sum, and coupling. RF signal generator,
a complete AFG signal source (including ARB), features various modulations, Sweep, and digital
modulations such as ASK and PSK and its sine wave frequency is up to 320MHz. A full-function pulse
generator with 25 MHz is equipped to all models and its pulse width, rise edge time, fall edge time are
adjustable that can be applied as trigger signals. Independent input/output power amplifier with 20W,
20dB, 5Hz~100KHz bandwidth, and distortion less than 0.1% can be applied to the audio application.

The overall design of the MFG-2000 series (MFG-2220HM excluded) is earth ground isolation among
output/input terminals and instrument chassis that can only be found in high-level signal sources. The
output channels can sustain maximum isolation voltage up to +42Vpk (DC+ AC peak value) to earth
ground that is ideal for floating circuit tests. Multi-unit outputs can be executed without factoring in
grounding reference issue. There is no additional isolation requirement for experiments such as “full-
wave rectification” and “voltage doubler” which are easy and safe. An external power supply can bring
up the DC bias voltage to +42Vpk to meet the requirements of higher DC bias voltage such as
automotive and educational applications.

The AFG of the MFG-2000 series collocating with AWES (Arbitrary Waveform Editing Software) allows
users to easily and quickly edit arbitrary waveforms. DWR (Direct Waveform Reconstruction) allows
users to collocate with GDS series digital oscilloscopes to retrieve waveforms and upload them to
arbitrary generator to achieve direct waveform reconstruction. 102 built-in waveforms allow users to
edit arbitrary waveforms and to output the whole segment or divided segments.

With the multi-functionality channels, the MFG-2000 series provides different industrial sectors with
special dual channel waveforms, IQ modulation signals, low-frequency vibration simulation,
automotive sensors, medical applications (MFG-2220HM exduled), AM/FM broadcast signals, PWM
motor or fan control signals, pulse synchronized signals, pulse noise, audio circuit or devices such as
speaker tests. The series is ideal for various fields, including scientific research, education, research
and development, production and quality control.

The MFG-2000 series can maximally and simultaneously output five
functional channels. The functionalities of each channel are as follows:

Channel 1
TuHz-200MHz
max. FG With
Channel 2 250MSals ARB
er 1uHz-320MHz
Channel max. FG With ASK,PSK
200MSals ARB
Pulse 25MHz Full Function pulse Generator
G i (F y MWidth/duty Cycle /Rise and Fall Edge adjustable)
Power 20W Power Amplifier
Amplifier (20W (RL=80)/20dB/5Hz~100kHz/<0.1% (Ampl >1Vpp 20Hz~20kHz)

* ASK, PSK are standard equipped in MFG-2220HM

Simply Reliable | Good Will Instrument Co., Ltd.
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SIGNAL SOURCES - MFG-2000 Series

c17

SPECIFICATIONS
CH1 CH2 25MHz RF Generator Power Modulation/Sweep/

(Function With ARB) | (Function With ARB) | Pulse Generator | (Function With ARB) | Amplifier | Burst/Frequency Counter
MFG-2110 ® 10MHz °
MFG-2120 ® 20MHz L4
MFG-2120MA ® 20MHz ° ° °
MFG-2130M ® 30MHz o °
MFG-2760MF ® 60MHz L4 ® 160MHz L4
MFG-2160MR ® 60MHz ° ® 320MHz L4
MFG-2230M ® 30MHz ® 30MHz ° L
MFG-2260M ® 60MHz ® 60MHz ° L4
MFG-2260MFA ® 60MHz ® 60MHz o ® 160MHz L4
MFG-2260MRA ® 60MHz ® 60MHz ° ® 320MHz ®
MFG-2220HM ® 200MHz ® 200MHz ° °
CH1/CH2
WAVEFORMS Standard Sine, Square, Triangle, Ramp, Pulse, Noise
ARBITRARY Arb Function Built-in
FUNCTIONS Sample Rate 200 MSa/s ; MFG-2220HM:250MSa/s

Repetition Rate T00MHz ; MFG-2220HM:125MHz

Waveform Length 16k points

Amplitude Resolution 14 bits

Non-volatile Memory 10sets 16k points(T)

User-defined Output Section From point 2 ~ 16384
FREQUENCY Range MFG-2220HM:Sine:200MHz(Max.);Square:60MHz(Max.);Triangle,Ramp:5MHz;Others:Sine:60MHz (Max.)

Square:25MHz(Max.);Triangle,Ramp:1TMHz

CHARACTERISTICS | Resolution TuHz

Accuracy Stability +20 ppm

Aging +1 ppm, per 1 year

Tolerance <TuHz

OUTPUT
CHARACTERISTICS
@

OFFSET

WAVEFORM
OUTPUT

SYNC OUTPUT

SINE WAVE
CHARACTERISTICS

()

Amplitude Range

Accuracy
Resolution
Flatness

Units

Range

Accuracy
Impedance
Protection
Ground Isolation
Range
Impedance
Ground Isolation

Harmonic
Distortion

Total Harmonic Distortion

TmVpp ~ 10 Vpp(into 50Q2) ; 2mVpp ~ 20 Vpp (open-circuit)

MFG-2220HM : 1mVpp ~ 10Vpp <20MHz ; TmVpp ~ 5Vpp £70MHz ; 1mVpp ~ 2Vpp £120MHz ;

1mVpp ~ 1Vpp < 200MHz(into 5002)

+2% of setting +1 mVpp (at 1 kHz/into 50Q without DC offset)

0.1mV or 4 digits

+1% (0.1dB) =1MHz; + 3% (0.3dB) =50 MHz ; + 16% (1.5dB) =60MHz (sinewave relative to
1 kHz/into 50Q), MFG-2220HM: + 1% (0.1dB) <10MHz; + 2% (0.2dB) <60 MHz

+ 4% (0.4dB) <100MHz; + 8% (0.8dB) <160MHz; + 10% (1dB) <200MHz; (sinewave relative to
1 kHz/into 50Q)

Vpp, Vrms, dBm

+5 Vpk AC + DC (into 5092); +10Vpk AC + DC (open circuit)

£(1% of setting + 5mV + 0.5% of amplitude)

502 typical (fixed); > T0OMQ (output disabled)
Short-circuit protected; Overload relay automatically disables main output
42Vpk max (MFG-2220HM excluded)

TTL-compatible into>1kQ

50Q standard

42Vpk max (MFG-2220HM excluded)

—60 dBc DC ~ 200kHz, Ampl > 0.1 Vpp

-55dBc  200kHz ~ 1 MHz, Ampl > 0.7 Vpp ; =45 dBc TMHz ~ 10 MHz, Ampl > 0.1Vpp ;
-35dBc 10MHz ~ 30MHz, Ampl > 0.1Vpp ; 27 dBc 30MHz ~ 60MHz, Ampl > 0.1Vpp
MFG-2220HM:<—60 dBc <200kHz ; <-55 dBc 200kHz ~1 MHz ; <-45 dBc 1MHz ~ 10 MHz;
<-35 dBc 10MHz ~ 30MHz ; <-30 dBc 30MHz ~ 200MHz ; (at 1Vpp/into 50Q without DC offset)
<0.1% (Ampl>1Vpp) DC~100 kHz

SQUARE WAVE Rise/Fall Time <15ns ; MFG-2220HM:<6ns

CHARACTERISTICS | Overshoot <5%
Asymmetry 1% of period +5 ns
Variable duty Cycle 0.01% to 99.99% (limited by the current frequency setting)
Jitter 20ppm +500ps(4)

RAMP Linearity < 0.1% of peak output

CHARACTERISTICS | Variable Symmetry 0% ~ 100%

PULSE Frequency TuHz ~ 25MHz

CHARACTERISTICS | pulse Width =20ns ; MFG-2220HM =10ns (limited by the current frequency setting)
Variable duty Cycle 0.01% ~ 99.99% (limited by the current frequency setting)
Overshoot <5%
Jitter 20ppm + 500ps(4)

PULSE GENERATOR

PULSE GENERATOR | Amplitude TmVpp ~ 2.5 Vpp (into 50Q2) ; 2mVpp ~ 5 Vpp (open-circuit)
Offset +1 Vpk AC + DC (into 50) ; +2Vpk AC + DC (Open circuit)
Frequency TuHz ~ 25MHz
Pulse Width 20ns ~ 999.7ks (limited by the current frequency setting)
Variable duty Cycle 0.1% ~ 99.9% (limited by the current frequency setting)

Leading and Trailing Edge Time(5)
Overshoot

10ns ~ 20s(1ns resolution) (limited by the current frequency and pulse width settings)
<5%

Jitter 100ppm + 500ps (4)
RF GENERATOR
ARBITRARY ARB function Built-in
FUNCTIONS Sample Rate 200 MSa/s
Repetition Rate 100MHz
Waveform Length 16k points
Amplitude Resolution 14 bits
User-defined output section From point 2~16384
Jitter 20ppm +5ns

Good Will Instrument Co., Ltd. ‘ Simply Reliable




SPECIFICATION

FREQUENCY
CHARACTERISTICS

OuTPUT
CHARACTERISTICS(2)

OFFSET

WAVEFORM OUTPUT
SINE WAVE
CHARACTERISTICS(3)
SQUARE WAVE
CHARACTERISTICS

RAMP
CHARACTERISTICS
MODULATION/
SWEEP

PSK
(MFG-2220HM also
provided)

ASK
(MFG-2220HM also
provided)

Range

Resolution

Accuracy Stability
Aging

Tolerance
Amplitude(into 50Q2)
Accuracy

Resolution

Flatness

Impedance
Harmonic Distortion
Total Harmonic Distortion

Rise/Fall Time
Overshoot
Asymmetry
Variable duty Cycle
Jitter

Linearity

Variable Symmetry

Modulation Type
Sweep type

Source

Modulating Frequency
Carrier Waveforms
Modulating Waveforms
Internal Frequency
Phase Range

Source

Carrier Waveforms
Modulating Waveforms
Internal Frequency
Amplitude Range

Sine: TuHz~160MHz(DDS)/1uHz~60MHz (ARB) for MFG-2XXXMF ; 1uHz~320MHz(DDS)/

TuHz~60MHz(ARB) for MFG-2XXXMR
Square: 25MHz(max); Triangle, Ramp: TMHz
1 uHz

20 ppm

+1 ppm, per 1 year

=1 pHz

TmVpp to 2 Vpp (MFG-2XXXMF);1mVpp to 1 Vpp (MFG-2XXXMR)
2% of setting +1 mVpp(at 1 kHz/into 50Q without DC offset)

1mV or 3 digits

+1%(0.1dB) = 1MHz; +39%(0.3dB) =50 MHz; 109 (0.9dB) = 160MHz; +359% (3.5dB) = 320MHz

(sinewave relative to 1 kHz/into 50Q)

*1 Vpk AC +DC (into 50Q2) ;32Vpk AC +DC (Open circuit)
50Q) typical(fixed) ; >T0MQ) (output disabled)

-60 dBc <200kHz ; -55 dBc 200kHz~1 MHz ; -45 dBc 1MHz~10 MHz; -30 dBc 10MHz~320MHz

< 0.1% (Ampl>1Vpp) DC~100 kHz

<15ns

<5%

1% of period +5 ns

0.01% to 99.99% (limited by the current frequency setting)
20ppm-+500ps (4)

< 0.1% of peak output

0% to 100%

AM,FM,PM,FSK,PWM (The detail same as CH1 modulation specification)

Frequency
INT/EXT (INT only for AM,FM,PM, PWM)

Sine-DDS 5ps~327.68ms (Resolution:5ps); Sine-ARB 2mHz~20kHz (Resolution:1mHz)

Sine-DDS

50% duty cycle square
2mHzto 1 MHz

0°~ 3600°

Internal / External
Sine-DDS

50% duty cycle square
2mHzto 1 MHz
TmVpp to 10Vpp

Source Internal / External
POWER AMPLIFIER
POWER AMPLIFIER | Input Impedance 10kQ)
Input Voltage 1.25Vpmax
Working Mode Constant Voltage
Gain 20dB
Output Power (RL=8Q2) 20W (Square)
Output Voltage 12.5Vpmax
Output Current 1.6Amax
Rise/Fall Time <2.5us

Full Power Bandwidth
Overshoot

Total Harmonic Distortion
Ground Isolation

n
5Hz ~ 100kHz

5%
< 0.1% (Ampl >1Vpp); 20Hz ~ 20 kHz
42Vpk max

ADVANCED FUNCTIONS

AM MODULATION

FM MODULATION

PM

SUM

PWM

FSK

SWEEP

Carrier Waveforms
Modulating Waveforms
Modulating Frequency
Depth

Source

Carrier Waveforms
Modulating Waveforms
Modulating Frequency
Peak Deviation

Source

Carrier Waveforms
Modulating Waveforms
Modulation Frequency
Phase Deviation
Source

Carrier Waveforms
Modulating Waveforms
Modulation Frequency
SUM Depth

Source

Carrier Waveforms
Modulating Waveforms
Modulation Frequency
Phase Deviation
Source

Carrier Waveforms
Modulating Waveforms
Internal Frequency
Frequency Range
Source

Waveforms
Type

Sweep Direction
Start/Stop Freq
Sweep Time

Sine, Square, Triangle, Ramp, Pulse, Arb
Sine, Square, Triangle, Upramp, Dnramp

2mHz ~ 20kHz ; MFG-2220HM : 2mHz ~ 50kHz(Int) ; DC ~ 20kHz ; MFG-2220HM : DC ~ 50kHz (Ext)

0% ~120.0%

Internal / External

Sine, Square, Triangle, Ramp

Sine, Square, Triangle, Upramp, Dnram

p
2mHz ~ 20kHz ; MFG-2220HM : 2mHz ~ 50kHz(Int) ; DC ~ 20kHz ; MFG-2220HM : DC ~ 50kHz (Ext)
DC to max frequency ; MFG-2220HM: DC ~ 0.5*max frequency

Internal / External
Sine, Square, Triangle, Ramp
Sine, Square, Triangle, Upramp, Dnramp

2mHz ~ 20kHz ; MFG-2220HM : 2mHz ~ 50kHz(Int) ; DC ~ 20kHz ; MFG-2220HM : DC ~ 50kHz (Ext)

0" ~ 360.0"
Internal / External

Sine, Square, Triangle, Ramp ; MFG-2220HM: Sine, Square, Triangle, Pulse ,Ramp ,Noise

Sine, Square, Triangle, Upramp, Dnramp

2mHz ~ 20kHz ; MFG-2220HM : 2mHz ~ 50kHz(Int) ; DC ~ 20kHz ; MFG-2220HM : DC ~ 50kHz (Ext)

0% ~100.0%
Internal / External

Square
Sine, Square, Triangle,Upramp, Dnramp

2mHz ~ 20kHz ; MFG-2220HM : 2mHz ~ 50kHz(Int) ; DC ~ 20kHz ; MFG-2220HM : DC ~ 50kHz (Ext)

0% ~ 100.0% pulse width

Internal / External

Sine, Square, Triangle, Ramp, Pulse
50% duty cycle square

2mHzto 1 MHz

1uHz to max frequency

Internal / External

Sine, Square, Triangle, Ramp
Linear or Logarithmic
Sweep up or sweep down
1uHz to max frquency

Tms to 500s

Simply Reliable | Good Will Instrument Co., Ltd.
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SIGNAL SOURCES - MFG-2000 Series

SPECIFICATIONS

BURST

TRIGGER DELAY

EXTERNAL
TRIGGER INPUT

EXTERNAL
MODULATION
INPUT

TRIGGER OUTPUT

REFERENCE INPUT

(MFG-2220HM only)

REFERENCE OUTPUT

(MFG-2220HM only)

FREQUENCY
COUNTER

Dual Channel
Function
(CH1/CH2)

OTHER

GENERAL
SPECIFICATIONS

Source
Trigger
Marker
Source

Waveforms
Frequency

Pulse Count
Start/Stop Phase
Internal Frequency
Gate Source
Trigger Source

NCycle, Infinite

Type

Input Level
Slope

Pulse Width
Input Impedance
Type

Voltage Range
Input Impedance
Frequency
Ground Isolation

Type

Level

Pulse Width
Maximum Rate
Fan-out
Impedance

Input Voltage
Output Impedance
Input Frequency
Waveform

Output Voltage
Output Impedance
Output Frequency

Range

Accuracy

Time Base
Resolution

Input Impedance
Sensitivity
Ground Isolation
Phase

Track

Coupling
Dsolink

Store/Recall

Interface

Display

Power Source

Power Amplifier Source
Power Consumption
Operating Environment

Operating Altitude
Pollution Degree
Storage Temperature
Dimensions & Weight

Internal / External

Single, External, Internal

Marker signal on falling edge (programmable)
Internal / External

Sine, Square, Triangle, Ramp
Max Frequency 25MHz
1~1000000 Cycles or intfinite
-360.0°~ +360.0°
Tus~500s

External Trigger

Single, External, Internal

0s~100 s

For FSK, Burst, Sweep

TTL Compatibility

Rising or Falling(Selectable)

>100ns

10kQ, DC coupled

For AM, FM, PM, SUM, PWM

+5V full scale

10kQ

DC ~ 20kHz(MFG-2220HM : DC ~ 50KHz)
42Vpk max(MFG-2220HM excluded)

For ARB, Burst, Sweep

TTL Compatible into 50Q
>450ns ; MFG-2220HM : >100ns
TMHz

=4 TTL Load

50Q2 Typical

0.5Vpp to 5Vpp

1kQ, unbalanced , AC coupled
26.8436MHz+500Hz

Since or Square (50+5% duty)

3.3Vpp square wave
500, AC coupled
26.8436MHz

5Hz ~ 150MHz

Time Base accuracy+1count

+20ppm (23°C +5°C)

The maximum resolution is : 100nHz for THz, 0.1Hz for T00MHz
1kQ/1pf

35mVrms ~ 30Vrms (5Hz ~ 150MHz)

42Vpk max(MFG-2220HM excluded)

-180- ~180- Synchronize phase
CH2=CH1
Frequency (Ratio or Difference); Amplitude & DC Offset

10 Groups of Setting Memories
LAN (MFG-22XX Series only), USB
4.3 inch TFT LCD, 480 x 3 (RGB) x 272

AC 100~240V, 50~60Hz

DIP switch, AC 100~120V/AC 220~240V, 50~60Hz (MFG-2120MA, MFG-2260MFA, MFG-2260MRA only)

30W or 80W (With power amplifier)

Temperature to satisfy the specification : 18 ~ 28°C ; Operating temperature : 0 ~ 40°C ; Relative humidity:

< 80%, 0~40°C, < 70%, 35 ~ 40°C; Installation category : CAT Il
2000 Meters

IEC 61010 degree 2, Indoor use

<10~ 70°C, Humidity : <70%

266(W) x 107(H) x 293 (D) mm ; Approx. 2.5kg

The specifications apply when the function generator is powered on for at least 30 minutes under +20°C~+30°C
Note : (1). A total of ten waveforms can be stored. (Every waveform can be composed of a maximum of 16k points)
(2). Add 1/10th of output amplitude and offset specification per °C for operation outside of 0°C to 28°C range
(1-year specification)
(3). DC offset set to zero
(4). Jitter specification for RF Generator: 20ppm +5ns
(5). Only Pluse channel support

ORDERING INFORMATION

MFG-2110 10MHz Single Channel Arbitrary Function Generator with Pulse Generator

MFG-2120 20MHz Single Channel Arbitrary Function Generator with Pulse Generator

MFG-2120MA  20MHz Single Channel Arbitrary Function Generator with Pulse Generator, Modulation, Power Amplifier

MFG-2130M 30MHz Single Channel Arbitrary Function Generator with Pulse Generator, Modulation

MFG-2160MF  60MHz Single Channel Arbitrary Function Generator with Pulse Generator, Modulation, 160MHz RF Signal Generator
MFG-2160MR  60MHz Single Channel Arbitrary Function Generator with Pulse Generator, Modulation, 320MHz RF Signal Generator

MFG-2230M 30MHz Dual Channel Arbitrary Function Generator with Pulse Generator, Modulation

MFG-2260M 60MHz Dual Channel Arbitrary Function Generator with Pulse Generator, Modulation

MFG-2260MFA  60MHz Dual Channel Arbitrary Function Generator with Pulse Generator, Modulation, 160MHz RF Signal Generator, Power Amplifier
MFG-2260MRA  60MHz Dual Channel Arbitrary Function Generator with Pulse Generator, Modulation, 320MHz RF Signal Generator, Power Amplifier
MFG-2220HM  200MHz Dual Channel Arbitrary Function Generator with Pulse Generator, Modulation

ACCESSORIES :

Quick Start Guide x 1, CD-ROM with MFG Software and User Manual x 1

GTL-101 BNC-Alligator test lead x 1 (MFG-2110/2120/2120MA/2130M/2160MF/2160MR)
GTL-101 BNC-Alligator test lead x 2 (MFG-2230M/2260M/2260MFA /2260MRA)

GTL-110 BNC cable x2 (MFG-2220HM)

OPTIONAL ACCESSORIES

GTL-246 USB Type A to Type B cable

FREE DOWNLOAD

PC Software Arbitrary Waveform Editing Software

c19 Good Wil Instrument Co., Ltd. | Simply Reliable



CIRCUIT DESIGN FOR GROUND ISOLATION AMONG OUTPUT/INPUT TERMINALS AND INSTRUMENT CHASSIS

Vettiee

H Point A : Center conductor on outpat BNC cable
i < Point B : Outside shield on cutput BNC cable

.|;[—|

Connection diagram for MFG connecting with a power supply
to increase D.C. bias voltage to +42Vpk (DC+ AC peak value).

M  PULSE GENERATOR

LPULSE | FREG 1000000000000 Mz

Each model of the series has a built-in pulse generator and its
output frequency reaches 25 MHz. Users can set pulse width,
duty cycle, rise edge time, and fall edge time to support trigger
signal.

The pulse width can be fine-tuned to the minimum of 20ns and
the leading/trailing edge times can be set independently to the
minimum of 10ns.

=3 POWER AMPLIFIER

Bandwidth
DC - 100kHz

20W/20dB power amplifier, which has a bandwidth of DC~100kHz
and less than 0.1% distortion. The low frequency power amplifier

can be applied as an audio amplifier or a driver amplifier for
piezoelectric components (collocating with an impedance
transformer, 20W output) and conducts power component

characteristics tests, magnetization characteristics tests(B-H curve)

of magnetic materials such as ferrite and amorphous materials
(collocating with an impedance transformer, 20W output)

Output channels, synchronization and modulation input/output
connector grounding are isolated from instrument chassis.
These connectors can sustain maximum isolation voltage up to
+42Vpk (DC+ AC peak value) to earth ground that is ideal for
floating circuit tests. Multi-unit outputs can be executed without
factoring in grounding reference issue.

The built-in DC bias voltage of the MFG-2000 series can be
applied on various waveforms. The DC bias voltage is £5V under
50 ohm load. An external power supply can be used to bring up
the DC bias voltage to +42Vpk (DC+ AC peak value) for higher
DC bias applications.

(* MFG-2220HM excluded )

RF SIGNAL GENERATOR

ASK PSK

AMFMPM, FSK.PWM. Sweep,
Burst, Trigger, Frequency
Counter

RE ARB (200Mz)

Channel

Other Waveform

Triangle, Ramp (1MHz)

Square (25MHz)

Sine wave FREQ. upwo 320MHz max. ‘

RF signal generator is a full function AFG signal source. Identical
to CH1/CH2, it can output sine, square, ramp, pulse, noise, etc.
Its sine wave frequency reaches 160MHz or 320MHz. And its true
point by point output arbitrary waveform function supports

200 MHz sample rate, 100MHz waveform repetition rate, 14 bit
resolution, 16k point memory depth, frequency sweep and various
modulation methods such as AM/FM/PM/FSK/PWM/PSK/ASK.
RF signal generator can be applied as a high frequency arbitrary
waveform generator, simulated signals of analog or digital
broadcast stations or carrier signals of local oscillator.

AM/FM Demodulator

@_“.@"“ R;Out AM/FM Signal 'gi-;{-}i--ﬁ

Power in :

_“))) DUT. Ex: Speaker

Users can connect a speaker with the low frequency power

Power output

MFG-2000 Series

amplifier of the MFG-2000 series to realize various physics

experiments.

Simply Reliable | Good Will Instrument Co., Ltd.
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I  VERSATILE OUTPUT WAVEFORM SELECTIONS

Square

Pulse

MEDICAL APPLICATION WAVEFORMS

Cardiac ECG1
AUTOMOTIVE ELECTRONIC WAVEFORMS

Ignition 1ISO7637-2 TP3A

There are standard waveforms for the series such as sine, square,
triangle, ramp, pulse, noise, DC voltage. In addition, 102 built-in
waveforms, including medical application waveforms and

I VARIOUS MODULATION FUNCTION

<A AR =
{ ‘\} '[ |J|F\ r J|I ;}%“v——-ﬂ’f\)

J U Y
Type: AM

Source: INT
Shape: Sine

Source: INT
Shape: Sine

Amplitude Modulation Frequency Modulation

Type: FSK
Source: INT

Type: ASK
Source: INT

Amplitude-shift Keying
Modulation

Frequency-shift Keying
Modulation

The series supports AM, FM, PM, FSK, PWM and SUM modulation.

RF channel not only has the above-mentioned modulation
capabilities but also supports advanced modulations such as ASK

Good Will Instrument Co., Ltd. \

Triangle

DC Voltage

Arbitrary Waveform

1ISO7637-2 TP2B

1SO7637-2 TP3B

commonly used automotive electronic waveforms allow users
to easily select desired waveforms.

AANN
WU

Type: PM Type: PWM
Source: INT Source: INT
Shape: Sine Shape: Sine

Pulse Width Modulation

N
DAPAA A - 7
>§, J\‘j{\ \‘J_,.f" . <

Phase Modulation

Type: SUM
Source: INT
Shape: Sine

Type: PSK
Source: INT

Phase- Shift Keying Sum Modulation

Modulation

and PSK Modulation. The most modulation sources can be
internal or external. Applications include communications
systems' base band, motor control and light adjustment.



I SsWEEP FUNCTION BGEE  BURST FUNCTION

Stepr LO00OO000D k31
Sweep Tene: 000 SEC

.

The series supports frequency sweep that can also integrate other functions,
including linear/logarithm and INT/EXT/Manual trigger to meet various
application requirements. Frequency sweep carries out tests on the frequency
response of electronic components such as filter and low frequency amplifier.

The series supports N-period or gated trigger. Phase angle, duration

time, frequency, waveform infinite can be adjusted to meet
non-continuous output applications.

n THE OUTPUT CORRELATED FUNCTIONS OF EQUIVALENT PERFORMANCE DUAL CHANNEL

Differential Signal

Sine and Cosine Signal Square Wave Phase Setting

The CH1 and CH2 of MFG-2220HM/2230M/2260M/2260MFA/2260MRA
can be applied separately. These two channels provide four correlated
functions, including sum, coupling, tracking and phase.

* The coupling function allows users to freely set ratio and offset values for
frequency and amplitude of both channels to realize that all parameters
are simultaneously effective for both channels. The measurement of the
Third-Order Intercept Point for an amplifier and the simulations of two
different frequency oscillators outputting signals are two applied examples
for coupling function.

I FOUR METHODS TO OBTAIN ARBITRARY WAVEFORMS

FHED 2500000000000 Mix

Front Panel Operation

Via single unit's panel, arbitrary waveforms can be selected, edited,
stored, recalled, output, triggered from 102 built-in waveforms.

Direct Waveform Reconstruction

Collocate with GDS series digital oscilloscopes to retrieve waveforms
and upload them to arbitrary generator to achieve direct waveform
reconstruction.(DSO LINK is only for MFG-22XX Series)

I3 MULTI-CHANNEL SYNCHRONIZED PHASE OPERATION

* The tracking function can produce 180 degree phase offset differential
signals with same frequency and amplitude.

* The phase function allows users to freely set phase parameters for both
channels such as sine wave, cosine wave, and square wave signals.

* The sum modulation function can sum up two signals into one and
output this signal via one channel. One of the related applications is to
sum up sine waveform and noise to execute speaker distortion tests.

% 55w wa 0 Genaaton oA
2pd

CSV File Upload
Support CSV file upload produced by MATLAB and Excel.

Arbitrary Waveform Editing PC Software

Use AWES to edit complex waveforms. The software supports waveform
mathematical operation. The waveform series includes Uniform Noise,
Gaston Noise, Rayleigh Noise, various digital codes such as non zero
code, Manchester and RS-232, etc.

MFG-2220HM features reference input and reference output interfaces. Users can drive up
to four MFG-2220HM units through the reference input and reference output interfaces to
achieve eight-channels of phase synchronous outputs.

(*MFG-2220HM only)

Simply Reliable | Good Will Instrument Co., Ltd.
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25 MHz True Dual CI | Arbitrary Function G

e ——

AFG-2225

c E UsB USB PC LabVIEW
Host | Device |Software | Driver

FEATURES ==

* Wide Frequency Ranges From TuHz ~ 25MHz
(sine wave)

* 11 Hz Resolution in Full Range

* Built-in Standard 120MSa/s, 10bit, 4k Points
Arbitrary Function for Both Channels

* True Dual-Channel Output, CH2 Provides the
Same Characteristics as Ch1

* Dual-Channel Supports Couple, Tracking, Phase
Operations

* 1% ~ 99% Adjustable Duty Cycle for Square
Waveform

* User Friendly for Easy Parameter
Setting and Parameters Display

* Multiple Editing Methods to Edit Arbitrary
Waveform Easily

* Built-in Standard AM/FM/PM/FSK/SUM/
Sweep/Burst and Frequency Counter

* USB Host/Device Interface for Remote Control
and Waveform Editing

Good Will Instrument Co., Ltd. | Simply Reliable

AFG-2225 is the first basic level dual-channel arbitrary function generator, which provides superior
features in its class. Both channels are equipped with same characteristics to adapt dual-signal
applications such as differential signaling or IQ modulation. The outstanding cost-performance value
makes the AFG-2225 a practical instrument to accelerate the development process.

The major features for both channels include 10Vpp output amplitude; 25MHz frequency bandwidth
with TpHz resolution; built-in waveforms of Sine, Square, Ramp (Triangle) and Noise. As to the 1%~
99% adjustable duty cycle of Square waveform can be used as pulse signal sources. For the arbitrary
waveform, user can edit the 66 built-in waveforms or create a whole new one. Moreover, AFG-2225
carries features of AM/FM/PM/FSK/SUM Modulation, Sweep, Burst and Frequency Counter, which can
be applied to various communication fields.

In addition to the intuitive and user friendly, the 3.5-inch color LCD displays the comprehensive
operation information including the true waveform presented at the output. USB Host and Device
interfaces are equipped to link the AFG-2225 with other devices, which provide the flexibility of waveform
generation for more practical usages. With link to GW Instek GDS-series Digital Storage Oscilloscopes
(DSOs), the waveforms of interest can be captured and reconstructed. User can also use the arbitrary
waveform PC software to edit the waveform and then send to AFG-2225 directly, or save the waveform
into flash drive and then transfer to AFG-2225.

SPECIFICATIONS
CH1 CH2

WAVEFORMS

Sine, Square, Ramp, Pulse, Noise, ARB

ARBITRARY FUNCTION

Sample Rate 120MSa/s
Repetition Rate 60MHz
Waveform Length 4k points
Amplitude Resolution 10 bits
Non-Volatile Memory 4k points

FREQUENCY CHARACTERISTICS

Range Sine/Square| TuHz ~25MHz
Ramp 1MHz
Resolution TuHz
Accuracy Stability +20ppm
Aging +1ppm, per 1year
Tolerance <1mHz
OUTPUT CHARACTERISTICS
Amplitude Range TmVpp~10Vpp(into 50Q), 2mVpp~20Vpp (open-circuit)
TmVpp~5Vpp(into 50Q)for 20MHz~25MHz
2mVpp~10 Vpp (open-circuit)for 20MHz~25MHz
Accuracy +2% of setting +1mVpp (at TkHz/into 50Q without DC offset)
Resolution | TmV or 3digits
Flatness £1% (0.1dB) <100kHz, £3% (0.3 dB) <5MHz, £5% (0.4 dB) <12MHz,
+10%(0.9dB)<25MHz (sine wave relative to TkHz/into 50Q)
Units Vpp, Vrms, dBm
Offset Range +5Vpk ac+dc(into 50Q); +10Vpk ac+dc(open circuit)
+2.5Vpk ac+dc(into 50Q) for 20MHz~25MHz
+5Vpk ac+dc(open circuit) for 200MHz~25MHz
Accuracy 2% of setting+20mV+0.5% of amplitude
Waveform Output Impedance | 50Q typical (fixed); >10MQ (output disabled)
Protection Short-circuit protected; Overload relay automatically disables main output

SINE WAVE CHARACTERISTICS

Harmonic Distortion -55 dBc DC~200kHz, Ampl > 0.1Vpp; =50 dBc 200kHz~1MHz, Ampl > 0.1Vpp

-35 dBc IMHz~5MHz, Ampl > 0.1Vpp; —30 dBc 5MHz~25MHz, Ampl > 0.1Vpp

SQUARE WAVE CHARACTERISTICS

Rise/Fall Time <25ns at maximum output (into 50Q load)
Overshoot 5%
Asymmetry 1% of period + 5 ns

Variable Duty Cycle 1.0%~99%=<100kHz ; 10.0%~90.0% <1MHz ; 50.0%= 25MHz

RAMP CHARACTERISTICS

Linearity < 0.1% of peak output

Variable Symmetry 0%~100% (0.1% Resolution)

PULSE CHARACTERISTICS

Period 40ns ~ 2000s

Pulse Width 20ns ~ 1999.9s

Overshoot <5%

Jitter 20ppm + 5ns

AM MODULATION

Carrier Waveforms Sine, Square, Ramp, Pulse, Arb Sine, Square, Ramp, Pulse, Arb

Modulating Waveforms Sine, Square, Triangle, Upramp,
Modulating Frequency Dnramp 2mHz ~ 20kHz (INT);
Depth DC ~ 20kHz (EXT) 0% ~ 120.0%

Sine, Square, Triangle, Upramp,
Dnramp 2mHz ~ 20kHz (INT);
DC ~ 20kHz (EXT) 0% ~ 120.0%

Source Internal / External Internal / External
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AFG-2225

CH1

CH2

FM MODULATION

Carrier Waveforms
Modulating Waveforms
Modulating Frequency
Peak Deviation

Source

Sine, Square, Ramp

Sine, Square, Triangle, Upramp, Dnramp
2mHz ~ 20kHz (INT); DC ~ 20kHz (EXT)
DC ~ Max Frequency

Internal / External

Sine, Square, Ramp

Sine, Square, Triangle, Upramp, Dnramp
2mHz ~ 20kHz (INT); DC ~ 20kHz (EXT)
DC ~ Max Frequency

Internal / External

PM

Carrier Waveforms
Modulating Waveforms
Modulation Frequency
Phase Deviation

Sine, Square, Ramp

Sine, Square, Triangle, Upramp, Dnramp
2mHz ~ 20kHz (INT); DC ~ 20kHz (EXT)
0" ~360°

Sine, Square, Ramp

Sine, Square, Triangle, Upramp, Dnramp
2mHz ~ 20kHz (INT); DC ~ 20kHz (EXT)
0° ~360°

Source Internal / External Internal / External
FSK
Carrier Waveforms Sine, Square, Ramp, Pulse Sine, Square, Ramp, Pulse

Modulating Waveforms
Modulation Frequency
Phase Deviation

50% duty cycle square
2mHz ~ 100 kHz (INT); DC ~ 100 kHz(EXT)
TuHz ~ Max Frequency

50% duty cycle square
2mHz ~ 100 kHz (INT); DC ~ 100 kHz (EXT)
TuHz ~ Max Frequency

Source Internal / External Internal / External
SUM
Carrier Waveforms Sine, Square, Ramp, Pulse, Noise Sine, Square, Ramp, Pulse, Noise

Modulating Waveforms
Modulation Frequency
Phase Deviation

Sine, Square, Triangle, Upramp, Dnramp
2mHz ~ 20kHz (INT); DC ~ 20kHz (EXT)
0% ~100.0%

Sine, Square, Triangle, Upramp, Dnramp
2mHz ~ 20kHz (INT); DC ~ 20kHz (EXT)
0% ~100.0%

Source Internal / External Internal / External

SWEEP

Waveforms Sine, Square, Ramp Sine, Square, Ramp

Type Linear or Logarithmic Linear or Logarithmic
Start/Stop Freq TuHz to Max Frequency TuHz to Max Frequency
Sweep Time 1ms ~ 500s Tms ~ 500s

Source Internal / External/Manual Internal / External/Manual
BURST

Waveforms Sine, Square, Ramp Sine, Square, Ramp
Frequency TuHz ~ 25MHz TuHz ~ 25MHz

Burst Count 1~ 65535 cycles or Infinite 1~ 65535 cycles or Infinite
Start/Stop Phase -360 ~ +360 360 ~ +360

Internal Period Tms ~ 500s Tms ~ 500s

Gate Source
Trigger Source
N-Cycle, Infinite

External Trigger
Single, External or Internal Rate
0s ~ 655350ns

External Trigger
Single, External or Internal Rate
0s ~ 655350ns

FREQUENCY COUNTER

Range 5Hz ~ 150MHz

Accuracy Time Base accuracy+1count

Time Base +20ppm (23°C = 5°C) after 30 minutes warm up

Resolution The maximum resolution is : 100nHz for 1Hz, 0.1Hz for 100MHz
Input Impedance 1kQ/1pf

Sensitivity 35mVrms ~ 30Vrms (5Hz ~ 150MHz)

DUAL CHANNEL FUNCTION

Phase
Tracking
Coupling

DSOlink

-180° ~ 180°, Synchronize phase
CH2=CH1

Frequency(Ratio or Difference)Amplitude &
DC Offset

~

-180° ~ 180", Synchronize phase
CH1=CH2

Frequency(Ratio or Difference)Amplitude
& DC Offset

~

Simply Reliable | Good Will Instrument Co., Ltd.
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25 MHz True Dual CI | Arbitrary Function G

Good Will Instrument Co., Ltd. | Simply Reliable

Rear Panel
SPECIFICATIONS
CH1 CH2
EXTERNAL TRIGGER INPUT
Type For FSK, Burst, Sweep
Input Level TTL Compatibility
Slope Rising or Falling(Selectable)
Pulse Width >100ns

Input Impedance 10kQ, DC coupled

EXTERNAL MODULATION INPUT

Type For AM, FM, PM, SUM
Voltage Range +5V full scale

Input Impedance 10kQ

Frequency DC ~ 20kHz
TRIGGER OUTPUT

Type For Burst, Sweep, Arb
Level TTL Compatible into 50Q
Pulse Width >450ns

Maximum Rate 1MHz

Fan-out 24 TTL Load
Impedance 50Q Typical
SAVE/RECALL

10 Groups of Setting Memories

INTERFACE

USB(Host & Device)

DISPLAY

3.5" TFT LCD

POWER SOURCE

AC100~240V, 50~60Hz

POWER CONSUMPTION

25W (Max.)

OPERATING ENVIRONMENT

Temperature to satisfy the specification: 18~28°C; Operating temperature: 0~40°C; Relative Humidity:
<80%, 0~40°C; <70%, 35~40°C;Installation category: CAT Il

OPERATING ALTITUDE

2000 meters

STORAGE TEMPERATURE

-10~70°C, Humidity: <70%
DIMENSIONS & WEIGHT

266(W)x107(H)x293 (D) mm ; Approx. 2.5 kg

* The specifications apply when the function generator is powered on for at least 30 minutes under +18°C~+28°C.

ORDERING INFORMATION

AFG-2225  25MHz True Dual Channel Arbitrary Function Generator

ACCESSORIES :
User Manual CD x 1, Quick Start Manual x 1, GTL-101 Test Lead x 2, Power Cord x 1

OPTIONAL ASSESSORIES

GTL-110 BNC Cable, BNC(P/M)-BNC(P/M), 1000mm
GTL-246 USB Cable, USB 2.0 Type A — Type B, 4P

FREE DOWNLOAD

PC Software  Arbitrary Waveform Editing Software




AFG-2005/2012/2025

PC LabVIEW
C E UsB Software Driver

FEATURES ==

*0.1Hz ~ 5/12/25 MHz with in 0.1Hz
Resolution

* Sine, Square, Ramp, Noise and Arbitrary
Waveform

* 20MSa/s Sampling Rate, 10 bit Vertical
Resolution and 4k point Memory for Arbitrary
Waveform

* 1% ~ 99% Adjustable Duty Cycle for Square
Waveform

* Waveform Parameter Setting Through
Numeric Keypad Entry & Knob Selection

* Amplitude, DC Offset and Other Key Setting
Information Shown on the 3.5” LCD Screen
Simultaneously

* AM/FM/FSK Modulation, Sweep, and
Frequency Counter Functions (AFG-2100 only)

* USB Device Interface for Remote Control and
Waveform Editing

* PC Arbitrary Waveform Editing Software

The AFG-2100/2000 Series Arbitrary Function Generator is a DDS (Direct Digital Synthesized) based
signal generator designed to accommodate the educational and basic industrial requirements for an
accurate and affordable signal source covering the output of Sine, Square (Pulse), Ramp (Triangle),
Noise and Arbitrary waveforms. The 20MSa/s sampling rate, 10 bit vertical resolution and 4k point
memory of the AFG-2100/2000 Series provide users with a flexible environment for creating the specific
waveform output as needed. The 0.1Hz resolution of Sine, Square and Triangle waveforms and the 1%
~99% adjustable duty cycle of Square (Pulse) waveform are the remarkable features to greatly extend
its application range in various fields. The AFG-2100/2000 Series includes 6 models in three frequency

bands of 5MHz, 12MHz and 25MHz. Besides the basic features of the whole AFG-2100/2000 Series,
AFG-2100 carries additional features of AM/FM/FSK Modulation, Sweep, and Frequency Counter.

The friendly human int

erface of AFG-2100/2000 Series allows users to set waveform parameters,

including waveform type, frequency, amplitude, DC offset, modulation type, and duty cycle, through

keypad entry and/or th
AFG-2100/2000 Series

e knob selection, and display the set parameters on the 3.5” LCD screen. The
is equipped with a USB Device interface for remote control and waveform

editing through a PC. A waveform editing software is provided to facilitate the waveform creation on
the PC. After the waveform editing is done, the user is able to download the waveform data from PC to

the AFG-2100/2000 Se

SPECIFICATIONS
Models

ries for signal output.

AFG-2105 | AFG-2112 | AFG-2125 | AFG-2005 | AFG-2012 | AFG-2025

WAVEFORMS

Sine, Square, Ramp, Noise, Arbitrary Waveform

ARITRARY FUNCTION

Sample Rate
Repetition Rate
Waveform Length
Amplitude Resolution

20MSa/s
T0MHz

4k point
10 bit

FREQUENCY CHARACTERISTICS

Range Sine/Square
Ramp
Resolution Sine,Square,Ramp
Accuracy  Stability
Aging
Tolerance

0.1Hz~5MHz| 0.1Hz~12MHz | 0.THz~25MHz | 0.1Hz~5MHz|0.1Hz~12MHz| 0.1THz~25MHz

0.1Hz ~ TMHz
0.1Hz

+20ppm

+1ppm, per 1 year
<10mHz

OUTPUT CHARACTERISTICS

Amplitude
Range

Accuracy
Resolution
Flatness

Units

Offset
Range

Accuracy
Waveform Output
Impedance
Protection(main output)
SYNC Output
Level
Impedance
Rise or Fall Time

< 20MHz : TmVpp~10Vpp (50Q); 2mVpp~20Vpp (open-circuit)

< 25MHz : TmVpp~5Vpp(50Q); 2mVpp~10Vpp (open-circuit)

+2% of setting +1mVpp;(at TkHz/into 50Q without DC offset)

1mV or 3digits

+19%(0.1dB)< 100kHz; +3%(0.3dB)< 5MHz; +4%(0.4dB)<12MHz; +20% (2dB)< 20MHz;
+5%(0.4dB)< 25MHz; (sine wave relative to 1 kHz/into 50Q)

Vpp, Vrms, dBm

+5Vpk ac+dc(into 50Q); £10Vpk ac+dc(open circuit); £2.5Vpk ac+dc(into 50Q) for
20MHz~25MHz; +5Vpk ac+dc(open circuit) for 20MHz~25MHz
2% of setting+10mV+0.5% of amplitude

50Q typical (fixed); >300kQ (output disabled)
Short-circuit protected ; Overload relay auto matically disables main output

TTL-compatible into >1kQ
50Q nominal
<25ns

SINE WAVE CHARACTERISTICS

Harmonic Distortion

—55 dBc DC ~ 200kHz, Ampl > 0.1Vpp; —50 dBc 200kHz ~ 1MHz, Ampl > 0.1Vpp
-35 dBc TMHz ~ 5MHz, Ampl > 0.1Vpp; =30 dBc 5SMHz ~ 25MHz, Ampl > 0.1Vpp

SQUAREWAVE CHARACTERISTICS

Rise/Fall Time
Overshoot
Asymmetry
Variable Duty Cycle

<25ns at maximum output (into 50Qload)

<5%

1% of period+1 ns

1%~99%=100kHz ; 20.0%~80.0%< 5MHz ; 40.0%~60.0% <10MHz ; 50%< 25MHz
(1% Resolution for full Frequency Range)

RAMP CHARACTERISTI

[

Linearity
Variable Symmetry

< 0.1% of peak output
0%~100%(0.1% Resolution)

AM MODULATION

Carrier Waveforms
Modulating Waveforms
Modulating Frequency
Depth

Source

Sine, Square, Triangle
Sine, Square, Triangle
2 mHz~20 kHz (Int); DC~20kHz (Ext) -
0%-~120.0%

Internal/External

FM MODULATION

Carrier Waveforms
Modulating Waveforms
Modulating Frequency
Deviation

Source

Sine, Square, Triangle
Sine, Square, Triangle
2 mHz~20 kHz (Int); DC~20kHz (Ext) -
DC to Max Frequency
Internal/External

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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S MHz/12MHz2/SMHz Arbitrary Function G

AFG-2000 Series Rear Panel

Good Will Instrument Co., Ltd. | Simply Reliable

SPECIFICATIONS

Models AFG-2105 | AFG-2112 AFG-2125 | AFG-2005 | AFG-2012 | AFG-2025
SWEEP

Waveforms Sine, Square, Triangle

Type Linear or Logarithmic

Start/Stop Frequency 0.1Hz to Max Frequency -

Sweep Time Tms~500s

Source Internal/External

FSK

Carrier Waveforms Sine, Square, Triangle

Modulating Waveforms | 50% duty cycle square
Modulation Rate 2mHz~100kHz(Int); DC~100kHz (Ext)
Frequency Range 0.1Hz~Max Frequency

Source Internal/External

FREQUENCY COUNTER

Range 5Hz~150MHz

Accuracy Time Base accuracy + 1count

Time base +20ppm (23°C+5°C)after 30minutes warm up
Resolution 100nHz for THz, 0.1Hz for 100MHz =
Input Impedance 1kQ/1pf

Sensitivity 35mVrms~30Vrms (5Hz~150MHz)
STORE/RECALL

10 Groups of Setting Memories

INTERFACE

USB(Device)

Display

LCD

POWER SOURCE

AC100~240V, 50~60Hz

POWER CONSUMPTION

25 VA

OPERATING ENVIRONMENT

Temperature to satisfy the specification: 18~28°C; Operating temperature: 0~40°C
Relative Humidity: <80%, 0~40°C; <70%, 35~40°C; Installation category: CAT Il

OPERATING ALTITUDE

2000 meters

STORAGE TEMPERATURE

-10~70°C, Humidity: £70%

DIMENSIONS & WEIGHT

266(W)x107(H)x293 (D) mm ; Approx. 2.5 kg

ORDERING INFORMATION

AFG-2005  5MHz Arbitrary Function Generator
AFG-2105  5MHz Arbitrary Function Generator
AFG-2012 12MHz Arbitrary Function Generator
AFG-2112  12MHz Arbitrary Function Generator
AFG-2025  25MHz Arbitrary Function Generator
AFG-2125 25MHz Arbitrary Function Generator

ACCESSORIES :

CD (user manual + software) x 1, Quick Start Guide x 1, Power cord x 1
AFG-2100 Series - GTL-101 Test Lead x 2, Instruction Manual x 1, Power cord x 1
AFG-2000 Series - GTL-101 Test Lead x 1, Instruction Manual x 1, Power cord x 1
OPTIONAL ASSESSORIES

GTL-246  USB Cable, USB 2.0 Type A - Type B, 4P

GTL-110  BNC Cable, BNC(P/M)-BNC(P/M), 1000mm

FREE DOWNLOAD

PC Software Arbitrary Waveform Editing Software

Driver USB driver

SELECTION GUIDE
MODEL AFG-2005 | AFG-2105 | AFG-2012 | AFG-2112 | AFG-2025 | AFG-2125
FREQUENCY RANGE 5MHz 5MHz 12MHz 12MHz 25MHz 25MHz
ARBITRARY WAVEFORM v v v v v v
DUTY v v v v v v
TTL v v v v v v
DC OFFSET v v v v v v
USB INTERFACE v v v v v v
LIN/LOG SWEEP v v v
AM/FM/FSK MODULATION v v v
EXT COUNTER v v v




25 MHz USB Modular Arbitrary Function G

AFG-125/125P/225/225P

CE uss Sofl:v?are

FEATURES ===

* Output Amplitude Range From
TmVpp ~ 2.5Vpp (into 50Q2)

* Wide Frequency Ranges From
TpuHz ~ 25MHz (sine wave)

* 1 Hz Resolution in Full Range

* Built-in Standard 120MSa/s, 10bit, 4k Points
Arbitrary Function for Both Channels

* True Dual-Channel Output, CH2 Provides the
Same Characteristics as CH1

* Dual-Channel Supports Couple, Tracking,
Phase Operations

*1% ~ 99% Adjustable Duty Cycle for Square
Waveform

* User Friendly for Easy Parameter
Setting and Parameters Display

* Multiple Editing Methods to Edit Arbitrary
Waveform Easily

* Built-in Standard AM/FM/PM/FSK/SUM/
Sweep/Burst

* USB Device Interface for Remote Control and
Waveform Editing

The AFG-100/200 Series 25MHz USB modular arbitrary function generator has four models

for selections. The AFG-100/200 Series arbitrary function generator with many unique features such as
light weight, handy, and USB interface compatible is an ideal choice for the applications at the general
laboratories in applying stand-alone operation or collocation with the GDS-2000A Series digital
oscilloscope.

The main features of the AFG-100/200 Series are output amplitude of 2.5Vpp (connecting with a load
of 50 ohms), frequency range reaching 25MHz, frequency resolution of TuHz, and built-in sine
waveform, square waveform, triangle waveform, and noise signal. Square waveform can adjust the duty
cycle from 1% to 99% and it can be utilized as pulse signal. Users, via the GDS-2000A FG APP, can
select from the 66 built-in function waveforms to conduct arbitrary waveform editing. The AFG-100/200
Series, with functions of AM/FM/PM/FSK/SUM modulation, frequency sweep, burst and coupling, is
suitable for various communications applications.

The AFG-100/200 Series collocates with the FG APP of GDS-2000A digital oscilloscope through USB
interface. While conducting stand-alone operation, the AFG-100/200 Series utilizes USB interface,
which allows users to quickly set up their required tests by the simple connection feature. AWES
(arbitrary waveform editing software) PC software is provided to enter settings speedily and easily for
measurement. Users can select required waveforms from arbitrary waveform editor.

SPECIFICATIONS

MODEL

OUTPUT CHANNELS WAVEFORMS
\ 1 \ 2
‘ Sine, Square, Ramp, Pulse, Noise, ARB

ARBITRARY FUNCTIONS

AFG-125/AFG-125P AFG-225/AFG-225P

Sample Rate 120 MSa/s
Repetition Rate 60MHz
Waveform Length 4k points

Amplitude Resolution 10 bits
Non-Volatile Memory 4k points

FREQUENCY CHARACTERISTICS

Range Sine/Square | TuHz ~ 25MHz
Ramp TuHz ~ TMHz
Resolution TuHz
Accuracy Stability +20 ppm
Aging +1 ppm, per 1 year
Tolerance =1 Mhz
OUTPUT CHARACTERISTICS
Amplitude Range GPA-501 power supply: TmVpp to 2.5Vpp (into 5002), 2mVpp to 5Vpp (open-circuit)

USB power supply : TmVpp to 2Vpp (into 50€2), 2mVpp to 4Vpp (open-circuit)

Accuracy +2% of setting +1 mVpp (at 1 kHz)
Resolution | TmV or 3 digits
Flatness +1% (0.1dB) = 100kHz, +3% (0.3 dB)<5MHz, +5% (0.4 dB)=<12MHz, +10%(0.9dB)

<25MHz (sine wave relative to 1TkHz)
Units Vpp, Vrms, dBm

Offset Range GPA-501 power supply: £1.25 Vpk ac +dc (into 50Q2), +2.5Vpk ac +dc (Open circuit)
USB power supply: +1 Vpk ac +dc (into 50Q2), +2 Vpk ac +dc (Open circuit)
Accuracy 2% of setting + 10mV+ 0.5% of amplitude
WAVEFORM OUTPUT
Impedance 50Q) typical (fixed), > TOM Q (output disabled)
Protection Short-circuit protected, Overload relay automatically disables main output

SINE WAVE CHARACTERISTICS

=-50dBc DC~ 1MHz, Ampl > 1Vpp
=-35dBc 1MHz ~ 5MHz, Ampl > 1Vpp
<-30dBc  5MHz ~ 25MHz, Ampl > 1Vpp

SQUARE WAVE CHARACTERISTICS

Rise/Fall Time < 10ns at maximum output (into 50 Q2 load)

Overshoot <2%
Asymmetry 1% of period +5 ns
Variable duty Cycle 1.0% ~ 99.0% =< 100kHz; 10% ~ 90% = 1MHz, 50% < 25MHz

RAMP CHARACTERISTICS

Linearity
Variable Symmetry

PULSE CHARACTERISTICS
Period 40ns ~ 2000s

Harmonic
Distortion

< 0.1% of peak output
0% ~ 100% (0.1% Resolution)

Pulse Width 20ns ~ 1999.9s
Overshoot <2%
Accuracy 0.1%+20ns

Jitter 20ppm +10ns
AM MODULATION
Carrier Waveforms

Sine, Square, Ramp, Pulse, Arb
Modulating Waveforms Sine, Square, Triangle, Upramp, Dnramp
Modulating Frequency 2mHz ~ 20kHz

Depth 0% ~ 120.0%

Source Internal

FM MODULATION

Carrier Waveforms
Modulating Waveforms
Modulating Frequency
Peak Deviation

Source

Sine, Square, Ramp,

Sine, Square, Triangle, Upramp, Dnramp
2mHz ~ 20kHz

DC to Max Frequency

Internal

Simply Reliable ‘ Good Will Instrument Co., Ltd.

SIGNAL SOURCES - AFG-100/200 Series

C28



SIGNAL SOURCES - AFG-100/200 Series

(ev1]

ECT & (@

AFG-125

e ®® 95

AFG-125P

A

—

AFG-225
IR
AFG-225P

Rear Panel
|y 58

DS2-FH1 Module Extension Bay
& USB Type A to Type A/B cable

For : GDS-2000A Series, AFG-100/200 Series

GPA-501 Power Adapter

.

y 4
v~
/

y

A

GPA-502 Universal Power Adaptor
For : AFG-100/200 Series

a —_—
> e agn

A
V)
a7

For : AFG-100/200 Series

5V/3A, 28

Good Will Instrument Co., Ltd. | Simply Reliable

25MHz USB Modular Arbitrary Function G

SPECIFICATIONS

Start/Stop Freq
Sweep Time
Source

SWEEP
Waveforms Sine, Square, Ramp,
Type Linear or Logarithmic

TuHz to Max Frequency
Tms ~ 500s
Internal / Manual

FSK

Carrier Waveforms
Modulating Waveforms
Modulation Rate
Frequency Range
Source

Sine, Square, Ramp, Pulse
50% duty cycle square
2mHz ~ 100 kHz

TuHz to Max Frequency
Internal

PM

Carrier Waveforms
Modulating Waveforms
Modulation Frequency

Sine, Square, Ramp
Sine, Square, Triangle, Upramp, Dnramp
2mHz ~ 20kHz

Phase deviation 0° ~360°
Source Internal
SUM

Carrier Waveforms
Modulating Waveforms
Modulation Frequency

Sine, Square, Ramp, Pulse, Noise
Sine, Square, Triangle, Upramp, Dnramp
2mHz ~ 20kHz

SUM Depth 0% ~ 100.0%

Source Internal

SYNC OUTPUT

Type Sync, Sweep Marker, Burst Marker or Arbitrary Waveform Marker
Level TTL Compatible into 5002

Assignment Channel 1 or Channel 2

Polarity Normal or Inverted

Fan-out =>4 TTL Load

Impedance 50Q Typical

DUAL CHANNEL FUNCTION

Burst Count
Start/Stop Phase
Internal Period
Gate Source
Trigger Source

Phase -180° ~180° (Square and Pulse can not be change, Phase is 0°), Synchronize phase
Track CH2=CH1 OR CH1=CH2

Coupling Frequency(Ratio or Difference), Amplitude & DC Offset

BURST

Waveforms Sine, Square, Ramp, Arb

Frequency TuHz ~ 15 MHz(sine), TuHz ~ 15 MHz(Square), TuHz ~ 1 MHz (Ramp)

1 ~ 65535 cycles or Infinite
-360 ~ +360

Tms ~ 500s

External Trigger

Single or Internal Rate

TRIGGER DELAY

N-Cycle, Infini

[ 0s ~ 655350ns

SAVE/RECALL

‘ 10 Groups of Setting Memories

POWER OUTPUT

Only AFG-125P/AFG-225P ‘ Output Voltage : (2.5V/3.3V/5V)+5%, Output Current : 0.6A

INTERFACE

| USB (Device)

GENERAL SPECIFICATIONS

Power Source
Power Consumption
Operating Environment

Operating Altitude
Storage Temperature

DC 5V

10 W (Max)

Temperature to satisfy the specification : 18 ~ 28°C, Operating temperature : 0 ~ 40°C
Relative Humidity : << 80%, 0 ~ 40°C, Installation category : CAT Il

2000 Meters

-10 ~ 70°C, Humidity : <70%

DIMENSIONS & WEIGHT

215(W) x 35 (H) x 107(D) mm, Approx. Tkg

ORDERING INFORMATION

AFG-125
AFG-225

25MHz Single Channel USB Modular Arbitrary Function Generator
25MHz Dual Channel USB Modular Arbitrary Function Generator

AFG-125P 25MHz Single Channel USB Modular Arbitrary Function Generator Plus Power Supply
AFG-225P 25MHz Dual Channel USB Modular Arbitrary Function Generator Plus Power Supply

ACCESSORIES

Quick Start Guide x 1, CD-ROM with AFG Software and User Manual x 1

GTL-101
GTL-101

BNC-Alligator Test Lead x 1 (only AFG-125/125P)
BNC-Alligator Test Lead x 2 (only AFG-225/225P)

GTL-105A Test Lead x 1 (only AFG-125P/225P)
OPTIONAL ACCESSORIES

DS2-FH1
GPA-501
GPA-502
GTL-246

Module extension bay & USB Type A to Type A/B cable
Power Adapter

Universal Power Adaptor

USB Type A to Type B cable

GTL-201A Ground lead

GTL-110

BNC Cable, BNC(P/M)-BNC(P/M), 1000mm




- DIRECT DIGITAL SYNTHESIZED (DDS) FUNCTION GENERATOR OVERVIEW

DDS type Function Generator has become the main stream in signal generation.
This technique brings the advantages of simplicity, stable frequency and low

distortion. The basic principle of how DDS works is as follows.

Frequency control
word, k

Accumulator

Phase feedback,
n

oo |

System
clock, fs

Memory
( Sine

Wave
Table )

»| DAC

Low
Pass
Filter

T

Figure 1 Block Diagram of DDS

The block diagram of DDS is illustrated in Figure 1 above. A digitized sine
wave data is stored in a memory. The data is picked and sent out to a DAC,
where step-shape sine wave is formed. A pure sine wave is then generated

by a low pass filter.

Technology

The sine wave data is picked by accumulating the frequency control word, K.
The whole sequence is as follows. At the very beginning, Kis loaded into the
accumulator. In a resister, an address » in the memory selects the K, data.
Meanwhile the address 77 is fed back as part of the phase feedback to be added
with K. Repeat the above steps, the 2 K, 3 K , and eventually a wave data is
sent to construct a complete sine wave. The time base is the system clock 75 .
Compared with the conventional function generator (introduced in the later
section), there is no toggle between positive and negative current sources,
therefore no spike noise occurs on the peak of the generated sine wave.
Besides, the frequency stability follows the time base 75 . As a result, the
frequency stability is much better than that of a conventional function generator.

The extended product of DDS function generators is the arbitrary waveform
generator. In the DDS unit, a sine wave data is stored in the memory. If the
waveform data is loaded into the memory as demanded, an arbitrary waveform
generator is constructed accordingly.

DDS FUNCTION GENERATOR

DDS

DDS

Analog Channel

7

7

Frequency Range

0.1Hz ~ 3MHz

0.1Hz ~ 3MHz

Frequency Resolution

0.1Hz

0.THz

Sample Rate

Repetition Rate

Vertical Resolution

Memory Length

Amplitude Range (@500)

10Vpp

10Vpp

DC Offset (@500)

+5Vpk (AC+DC)

+5Vpk (AC+DC)

Attenuator

-40dBx1

-40dBx1

Amplitude Unit

Vep

Impedance Switch

50Q

50Q

Square Rise/Fall Time

25ns

25ns

Square Duty Cycle

25% ~ 75%

25% ~ 75%

Sine

\%

\

Square

\

\

Triangle/Ramp

\

\

Pulse

Noise

Burst

CMOS Output

TTL Output/Sync Output

Sweep

AM/Modulation

FM

PM

FSK

PWM

SUM

GCV Function

VCF Function

Counter Function

Ext. Trigger Input

Ext. Modulation Input

Trigger Output

Modulation Output

Marker Output

GPIB

USB Host

USB Device

RS-232C

Display

6 digits LED

6 digits LED

Voltage Display

\

DSO Link

Internal Storage Memory

LabView Driver

Power Source

Power Consumption

AC110/120/220/240V+10%

AC110/120/220/240V+10%

Page
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3 MHz DDS Function Genetator

For educational institutions, the SFG-1003/1013 series direct digital synthesis (DDS) signal generator
is the most affordable option for accurate waveform generation. It supports outputs of up to 3MHz
and includes a voltage display. Using DDS technology embedded in an FPGA chip, the SFG-1003/1013

series generates waveforms with high precision and high stability for customers who need accurate

SIGNAL SOURCES - SFG-1000 Series

signals.
SFG-1003/1013 (3MHz)
q3
MAIN
Output Function Sine, Square, Triangle, TTL
Frequency Range(For Sine, Square) 0.1Hz ~ 3MHz
Frequency Range(For Triangle) 0.1Hz ~ TMHz
FEATURES Frequency Resolution 0.1Hz maximum
. Frequency Stabili +20ppm
* DDS Technology and FPGA Design Fre:uencz Accur:zy iZOEim
* Frequency Range : 0. THz ~ 3MHz Aging +5ppm/year
* High Frequency Accuracy : 20ppm Amplitude Range 2mVp-p ~ 10Vp-p (into 50Qload)
* High Frequency Stability : 20ppm Amplitude Accuracy 120% at maximum position (only SFG-1013)
* Max. Frequency Resolution : 100 mHz Impedance 50Q1£109%
. q . Y . Attenuator -40dB+1dBx1
* Low Distortion Sine Wave : -55dBc, DC Offset <5V ~ S5V (into 50Q load)
0. THz~200 kHz Duty Control Range 25% ~ 75% below 1MHz (for square wave only)
* Voltage Display ( Only SFG-101 3) Display 6 digits LED display
Output Control ON/OFF selector
SINE WAVE
Harmonics Distortion Maximum Amplitude attenuation to 1/10 of any panel settings, TTL OFF
SELECTION GUIDE
> -55dBc, 0.THz ~ 200kHz
> -40dBc, 0.2MHz ~ 2MHz
Flatness <10.3dB, 0.1Hz ~ TMHz
Frequency 3 MHz ol (at maximum amplitude relative <10.5dB, TMHz ~ 2MHz
to TkHz) <% 1dB, 2MHz ~ 3MHz
Offset v v TRIANGLE WAVE
TTL Output v v Linear 29896, 0.1Hz ~ 100kHz ; 2959, 100kHz ~ TMHz
SQUARE WAVE
-40dB Attenuation v N4 Symmetry 5% of period+4ns, 0.1Hz ~ 100kHz
Rise or Fall Time < 100ns at maximum output (into 500 load)
Voltage display - v TTL OUTPUT
Level = 3Vp-p
Fan Out 20 TTL load
Rise or Fall Time <25ns
GENERAL
Operation Environment Indoor use, altitude <2000m
Ambient Temperature : 0°C ~ 40C
Relative Humidity: < 80% at 0C ~ 40°C
Up to 70% at 35°C ~40C
Installation category Il
Pollution Degree 2
POWER SOURCE
| AC 100V/120V/220V/240V2 10%, 50/60Hz
STORAGE CONDITION
Temperature -10C ~ 70C
Humidity 70% (Maximum).
DIMENSION & WEIGHT
251(W) x 91(H) x 291(D) mm, Approx. 2.1kg

ORDERING INFORMATION

SFG-1003 3 MHz DDS Function Generator
SFG-1013 3 MHz DDS Function Generator with Voltage Display

ACCESSORIES :

User manualx1, Power cord x 1, Test lead GTL-101 x 1
OPTIONAL ACCESSORIES

GTL-110 BNC Cable, BNC(P/M)-BNC(P/M), 1000mm

C31 Good Will Instrument Co., Ltd. | Simply Reliable



_ SPECIFIC APPLICATION SIGNALSOURCES

I SPECIFIC APPLICATION SIGNAL SOURCE OVERVIEW

GAG-810 provide a convenient solution for low frequency

(< TMHz) signal generation, specifically for audio bandwidth.
Intuitive and simple panel interface provides quick frequency
and amplitude adjustment, with dial/key shortcuts to different
ranges. Square wave generation covers digital application in
addition to the traditional analog using sine wave. Distortion
is kept at minimum level, especially at the audible frequency
range : 0.02% or less distortion factor for 500Hz~20kHz. The
external synchronization signal input helps collaborate with

other measurement devices.

The GWInstek USG-Series RF signal generator is a pocket-sized
and USB interface compatible RF signal generator. It covers the
frequency range from 35MHz ~ 4400MHz. The USG-Series
provides continuous wave (CW) signal outputs without any

signal modulation function.

The built-in electronic attenuator of the USG-Series allows an
adjustable power range between -30dBm to 0dBm. The USG-
Series has several operational modes including fixed frequency,

frequency sweep, frequency hopping, and power sweep.

AUDIO GENERATOR

 wmopeL_ |

A 310

Application Audio Signal
Analog Channel 1

Frequency Range 10Hz ~ TMHz
Output Range 5Vrms
Impedance 600Q

Power Source AC100/120/220/230V+10%
Page C33

RF SIGNAL GENERATOR

Application RF signal generator
Analog Channel 1
Frequency Range 34.5MHz ~ 4400MHz
Output Range -30dBm ~ 0dBm
Impedance 500
Modulation Sine Wave
Display .
Interface usB

Power Source DC 5V
Power Consumption -

Page C34-35

Simply Reliable | Good Will Instrument Co., Ltd.
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SIGNAL SOURCES - GAG-810

C33

Audio Generator

GAG-810 (1MHz)
Ce

FEATURES ===

* Frequency from 10Hz ~ TMHz
*0.02% Low Sine wave Distortion
* 6 Steps Output Attenuator

* EXT SYNC Function

Good Will Instrument Co., Ltd. | Simply Reliable

GAG-810 provides a convenient solution for low frequency (< TMHz) signal generation, specifically
for audio bandwidth. Intuitive and simple panel interface provides quick frequency and amplitude
adjustment, with dial/key shortcuts to different ranges. Square wave generation covers digital
application in addition to the traditional analog using sine wave. Distortion is kept at minimum level,
especially at the audible frequency range: 0.02% or less distortion factor for 500Hz~20kHz. The

external synchronization signal input helps collaborate with other measurement devices.

SPECIFICATIONS

SINE WAVE CHARACTERISTIC

Frequency Range
Frequency Indicator
Frequency Accuracy
Output Voltage
Frequency Response

Distortion Factor

10Hz ~ TMHz, 5 Ranges

Dial Scale

+ 5% + THz (at x10, x100)

5 Vrms (60002 load)

10Hz ~ TMHz+0.5dB(at 600Q2 load)
Reference Frequency (1kHz)
500Hz ~ 20kHz : <0.02%

100Hz ~ 100kHz : <0.05%

(x 10 range for T00Hz, x Tk range for 100kHz)
50Hz ~ 200kHz : <0.3%

20Hz ~ 500kHz : <0.5%

10Hz ~ IMHz :<1.5%

SQUARE WAVE
Output Voltage 2 10Vpp (no load)
Overshoot < 2% (at 1kHz, max output)
Rise & Fall Time <200ns
Duty Ratio 50%15%
EXT. SYNCHRONIZATION
Synchronizing Range +1%/Vrms
Max. Allowable Input 15V (DC + AC peak)
Input Impedance 150k Q
OUTPUT
Output Impedance 600Q)
Output Attenuator 0, -10, -20, -30, -40, -50dB
6 ranges (accuracy +1dB at 600Q) load)
POWER SOURCE

AC 100/120/220/230V+10% , 50/60Hz

DIMENSIONS & WEIGHT

130(W) x 210(H)x292(D)mm , Approx 3 kg

ORDERING INFORMATION

1MHz Audio Generator with 0.02% Low Sine Wave Distortion

GAG-810
ACCESSORIES :

User Manual x 1, Power cord x 1, Test lead GTL-103 x 1




RF Signal Generator

GYINSTEK
USG-LFa4 Ce

)
|
e

USG-LF44

C E usB Sofliv?are

FEATURES =

* Frequency Range : 34.5MHz ~ 4400MHz

* Output Power Range : -30dBm ~ 0dBm

* Continuous Wave Signal Without any
Modulation

* Support Fixed Frequency, Frequency Sweep,
Frequency Hopping & Power Sweep Mode

*-107dBc/Hz Phase Noise@100kHz Offset

* Frequency Resolution : 10kHz

* PC USB Interface Powered and Controlled

* External PC Software Support Different

Operating System

The USG-LF44 RF signal generator is a pocket-sized and USB interface compatible RF signal generator.
It covers the frequency range from 35MHz ~ 4400MHz. The USG-LF44 provides continuous wave (CW)
signal outputs without any signal modulation function.

The built-in electronic attenuator of the USG-LF44 allows an adjustable power range between -30dBm
to 0dBm. The USG-LF44 has several operational modes including fixed frequency, frequency sweep,
frequency hopping, and power sweep.

A USG CD-ROM provides dedicated PC application programs, which were developed under JAVA
software structure. This USG PC application program supports operating systems such as Windows
2000/XP/Vista/7/8, Linux & Mac OS X through the USB interface.

Users can download USG APP to smart phone or tablet with Android 4.0 or above. To operate USG, use
USB-OTG connecting cable to connect tablet (or smart phone) and USG. The Android APP application
software for the USG signal generator is available on Google Play Store.

The USG signal generator can be designated as the tracking generator for GSP-730 spectrum analyzer
to conduct measurement functions of scalar network analyzer. A USG CD-ROM provides PC application
programs for the GSP-730 Primary RF software. Users can, using a Windows OS computer, control
USG and GSP-730 via the Primary RF software.

SPECIFICATIONS

FREQUENCY RANGE

34.5 MHz ~ 4.4 GHz

OUTPUT POWER

-30 dBm ~ 0 dBm, in 1 dB steps

INTERNAL REFERENCE FREQUENCY
25 MHz, aging +1 ppm at first year
FREQUENCY ACCURACY (0 dBm Output Level)
+ 100 Hz at 100MHz

FREQUENCY RESOLUTION

10 kHz

OUTPUT ISOLATION

= -75 dBc, Output Control On/Off

MODE CONTROL

Fixed Frequency / Single Sweep / CW Sweep / Hopping / Power Sweep
STEP DWELL

=1000 ms in 1 ms steps

FREQUENCY OFFSET

-50 kHz ~ 50 kHz in 10 kHz steps

OUTPUT FLATNESS (0 dBm Output Level)
-1 dBm ~ 3.5 dBm, typical

PHASE NOISE

Carrier Frequency

fc=1.0 GHz

at 10kHz Offset Frequency

<-97 dBc/Hz, typical -100 dBc/Hz

at 100kHz Offset Frequency

<-107 dBc/Hz, typical -110 dBc/Hz

2ND HARMONICS (0 dB Attenuation)

= .15 dBg, typical

34.5 MHz ~ 2.0 GHz

= .10 dBc, typical

2.0CGHz~3.0CHz

= .25 dBg, typical

3.0GHz~4.4 GHz

3rd HARMONICS (0 dB Attenuation)

= .5 dBc, typical

345 MHz ~ 2 GHz

= -20 dBc, typical

2.0CGHz~3.0CHz

= -40 dBc, typical

3.0GHz ~4.4 GHz

SPURIOUS RELATED TO RESOLUTION SETTINGS
= -30 dBc, typical, Resolution < TMHz

= -65 dBc, typical, Resolution = TMHz
SPURIOUS RELATED TO THE FUNDAMENTAL OUTPUT
= -60 dBc, typical

ORDERING INFORMATION

USG-LF44

RF Signal Generator

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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RF Signal Generator

ADP-003

50Q N type (female) to SMA (female) Adapter
For: USG-Series

/;,g ’A
-

1

GTL-303

50Q SMA RF cable (600mm)
For: USG-Series

N

A N\
aA

S

—=
it

Good Will Instrument Co., Ltd. | Simply Reliable

SPECIFICATIONS |

SUPPORTED OS
Windows/Linux/Mac/Android
INTERFACE

USB 2.0

USB CONNECTOR TYPE

Mini B

SUPPLY VOLTAGE

5V nominal

CURRENT CONSUMPTION

200 mA

RF CONNECTOR TYPE

N-type male

IMPEDANCE

50 Q nominal

OUTPUT VSWR

<1.5:1, Output Level @ -30 dBm
MAXIMUM PERMISSIBLE DC VOLTAGE
+25V

MAXIMUM REVERSE POWER

+30dBm (1W)

ELECTROMAGNETIC COMPATIBILITY
EN 55011 class A, EN 61326-1(industrial environment), EN 61326-2-1, EN 61000-4-2, EN 61000-4-3,EN 61000-4-11
DIMENSIONS & WEIGHT

30(W) x 103 (H) x 30(D)mm; Approx. 100g

USG-LF44 35MHz ~ 4400MHz RF Signal Generator

ACCESSORIES

USB cable, CD-ROM with USG software, GSP-730 PrimaryRF software and User manual
GTL-253  USB Cable, USB 2.0, A-mini B Type, 1400mm

OPTIONAL ACCESSORIES

ADP-003  50Q N type (female) to SMA (female) Adapter

GTL-303  50Q SMA RF cable (600mm)

Test Result of Simultaneous Power Easy to Use Graphical Interface with

Sweep and Frequency Sweep Numeric Setting

AL n G oniR  a e e

USG Android APP Test Result of Low Pass Filter with

PrimaryRF Software



ACCESSORIES

MODEL DESCRIPTION APPLICABLE DEVICE
AFG-125 USB Arbitrary Function Generator, 1CH/25MHz GDS-2000A Series
AFG-225 USB Arbitrary Function Generator, 2CH/25MHz GDS-2000A Series
ADP-003 Adaptor, 50Q, N(J/F) - SMA(J/F) USG-Series
DS2-FH1 Module extension bay & USB Type A to Type A/B cable GDS-2000A Series, AFG-100/200 Series
GPA-501 Power Adapter, DC Output: 5V/2A AFG-200/100 Series
GPA-502 Universal Power Adapter, DC Output: 5V/2A AFG-200/100 Series
GRA-432 Rack Adapter Kit AFG-3000 Series
GTL-101 Test Lead, BNC(P/M) to Alligator Test Lead, 1100mm AFG-Series, SFG-Series, GFC-Series
GTL-105A | Test Lead, Alligator to Banana Test Lead, Max. Current 3A, 1000mm AFG-200/100 Series
GTL-110 BNC Cable, BNC(P/M)-BNC(P/M), 1000mm AFG-Series, SFG-Series, GFC-Series
GTL-201A | Ground Lead, Banana to Banana, European Terminal, 200mm AFG-200/100 Series
GTL-232 RS-232C Cable, 9-pin, F-F Type, null modem, 2000mm AFG-3081/3051, GFG-3015
GTL-246 USB Cable, USB 2.0, A-B Type, 1200mm MFG-2000 Series, AFG-Series,
GTL-248 GPIB Cable, Double Shielded, 2000mm AFG-3000 Series
GTL-250 GPIB Cable, Double Shielded, 600mm AFG-3000 Series
GTL-253 USB Cable, USB 2.0, A-mini B Type, 1400mm USG-Series
GTL-303 RF Cable, RG316 Assembly, 600mm, SMA(P/M) USG-Series
GTL-101 GTL-103 GTL-105A
A ‘\
W= \_/ \
1\ Y
GTL-107A GTL-110 GTL-246
/’—}
/ ! N / W
! [ ] N—
GTL-248 GTL-250 GTL-253
R A\
\ ( \ .
"\l"/ R "/:"/ \V \,3-‘

GRA-432 Rack Mount Kit
For : AFG-3000 Series

360.5

Simply Reliable | Good Will Instrument Co., Ltd.
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DC POWER SUPPLIES

Stemming from the design and manufacture demands of electronic industries, GW Instek offers diverse power supply product lines to
meet user’s demand for a variety of applications. Based on different needs, the product lines can be divided into several categories
including DC Power Supply, AC Power Source and DC Electronic Load.

For DC Power Supply, the products can be briefly categorized by the following types, Programmable or Non-programmable, Single or
Multiple Outputs, High Precision or Affordable Price, Dual Range and Wide Combinations of Voltage and Current, which can be selected
to meet the application requirements.

GW Instek offers more than 100 power supply products, Which are suitable for the requirements of Electronic Assembly Testing,
Education, Component Testing, Wireless Product Testing, Burn-in, Battery-Power Product Testing Automotive, Aerospace industries
and so on.

PRODUCTS

* Programmable & Single Channel DC Power Supply

» Non-Programmable & Single Channel DC Power Supply

o Programmable & Multiple Channel DC Power Supply

« Non-Programmable & Multiple Channel DC Power Supply

m Good Will Instrument Co., Ltd. | Simply Reliable



- DCPOWERSUPPLIES

I GENERAL SELECTION GUIDE OF POWER SUPPLY BY APPLICATION

DC Power Supply Category

Single Channel
Programmable Non-Programmable
PFR-Series (D9-12) PPX-Series (D35-40) SPS-Series (D46)
PLR-Series (D13-16) PPH-1503 (D41-43) GPR-H Series (D47)
PSW-Series (D17-20) PSM-Series (D44) GPR-M Series (D48)
PSU-Series (D21-26) PSS-2005/3203 (D45) GPS-Series (D49)

PSB-2000 Series (D27-30) GPP-1326 (D59-60)
PSB-1000 Series (D31-32)

PSH-Series (D33)

PSP-Series (D34)

Multiple Channel
Programmable Non-Programmable
PPE-3323 (D50) SPD-3606 (D61)
PPT-Series (D51) GPE-X323 (D62)

PST-Series (D52)
GPD-Series (D53-54)
GPP-3060/6030 (D55-58)
GPP-x323 (D59-60)
PSB-2400L2 (D27-30)
PPH-1503D/1506D/1510D
(D41-43)

GPS-X303 Series (D63)
GPC-Series (D64)

PFR-Series v Y D9-12
PLR-Series v v D13-16
PSW-Series v v v v D17-20
PSU-Series v v v v D21-26
PSB-2000 Series v v v v D27-30
PSB-1000 Series v v v v D31-32
PSH-Series v v v v D33
PSP-Series v v v D34
PPX-Series v v v D35-40
PPH-15xxD Series v v v D41-43
PSM-Series v N4 v D44
PSS-Series V4 v v D45
SPS-Series v v v D46
GPR-H Series v v v D47
GPR-M Series v v v D43
GPS-Series v N4 N4 D49
PPE-3323 v v v v D50
PPT-Series N4 < v N4 D51
PST-Series N4 v N4 N4 D52
GPD-Series 4 N4 N4 D53-54
GPP-3060/6030 Series v v v v D55-58
GPP-x323 Series v v v D59-60
SPD-3606 v v v v D61
GPE-x323 v v v D62
GPS-x303 Series v v v D63
GPC-Series N4 N4 N4 D64

Good Will Instrument Co., Ltd.
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- DCPOWERSUPPLIES

I GENERAL SELECTION GUIDE OF DC POWER SUPPLY BY FUNCTION

LED Switching PFR-Series D9-12
LED Switching PLR-Series D13-16
LED Switching PSW-Series D17-20
LED Switching PSU-Series D21-26
LCD Switching PSH-Series D33
LED Switching PSB-2400L/2400H/2800L/2800LS /2800H D27-30
P bl
rogrammable LCD Switching  PSB-1400L/1400M/1800L/1800M D31-32
LCD Switching PSP-603/405/2010 D34
Single
LCD Linear PPX-Series D35-40
Channel
LCD Linear PPH-1503 D41-43
VFD Linear PSM-Series D44
LCD Linear PSS-Series D45
LCD Linear GPP-1326 D59-60
LED Switching SPS-1230/1820/2415/3610/606 D46
l LED | Dual Linear GPR-H Series D47
Non-Programmable
v LED | Dual Linear GPR-M Series D43
E LED Linear GPs-1830D/1850D/3030D/3030DD D49
S Analog Linear GPS-3030 D49
(%]
o LCD Linear GPE-1326 D62
18]
8 LED Switching PSB-2400L2 D27-30
8 LED Linear PPE-3323 D50
LED Linear PPT-1830/3615 D51
LCD Linear PST-3201/3202 D52
Programmable
LED Linear GPD-2303S/3303S/4303S/3303D D53-54
LCD Linear GPP-3060/6030 D55-58
Multiple
LCD Linear GPP-2323/3323/4323 D59-60
Channel
LCD Linear PPH-1503D/1506D/1510D D41-43
LED Switching SPD-3606 D61
LED | Dual Linear GPC-3060D/6030D D64
Non-Programmable
LED | Quad Linear GPS-2303/3303/4303 D63
LED Linear GPE-2303/3303/4303 D62

m Good Will Instrument Co., Ltd. | Simply Reliable



- DCPOWERSUPPLIES

I  GENERAL SELECTION GUIDE OF DC POWER SUPPLY BY TECHNIC

LED PFR-Series D9-12
LED PLR-Series D13-16
LED PSW-Series D17-20
LED PSU-Series D21-26
Programmable LCD PSH-Series D33
Single Channel
Switching LED PSB-2400L/2400H /2800L/2800LS/2800H D27-30
LED PSB-1400L/1400M/1800L/1800M D31-32
LCD PSP-603/405/2010 D34
Non-Programmable LED SPS-1230/1820/2415/3610/606 D46
Programmable LED PSB-2400L2 D27-30
Multiple Channel
Non-Programmable LED SPD-3606 D61
LCD PPX-Series D35-40
LCD PPH-1503 D41-43
VFD PSM-Series D44
Programmable
LCD PSS-Series D45
LCD GPP-1326 D59-60
Single Channel
LED | Dual GPR-H Series D47
LED | Dual GPR-M Series D48
Non-Programmable LED GPS-1830D/1850D/3030D/3030DD D49
Analog GPS-3030 D49
Linear LCD GPE-1326 D62
LED PPE-3323 D50
LED PPT-1830/3615 D51
LCD PPH-1503D/1506D/1510D D41-43
Programmable
LCD PST-3201/3202 D52
Multiple Channel LED GPD-2303S/33035/4303S/3303D D53-54
LCD GPP-3060/6030 D55-58
LCD GPP-2323/3323/4323 D59-60
LED | Dual  GPC-3060D/6030D D64
Non-Programmable ~ LED | Quad  GPS-2303/3303/4303 D63
LED GPE-2303/3303/4303 D62

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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- DCPOWERSUPPLIES

- PROGRAMMABLE & SINGLE CHENNEL DC POWER SUPPLY

- ! ! .~ f( ~f . f ]
6 200 1200 PSU 6-200 LED Switching USB/LAN/RS-232/RS-485/GPIB(Opt) D21-26
8 20 200 PSM-2010 VFD Linear DUAL RANGE, RS-232/GPIB D44
10 5 50 PPX-1005 LcD Linear USB/LAN/RS-232/RS-485/GPIB(Opt) D35-40

12.5 120 1500 PSU 12.5-120 LED Switching USB/LAN/RS-232/RS-485/GPIB(Opt) D21-26
15 3 45 PPH-1503 LCD Linear 9V/5A or 15V/3A, USB/LAN/GPIB D41-43
15 7 120 PSM-3004 VFD Linear DUAL RANGE, RS-232/GPIB D44
20 2 40 PPX-2002 LCD Linear USB/LAN/RS-232/RS-485/GPIB(Opt) D35-40
20 5 100 PPX-2005 LED Linear USB/LAN/RS-232/RS-485/GPIB(Opt) D35-40
20 18 360 PLR 20-18 LED Switching RS-232/LAN(Opt)/USB(Opt)/GPIB(Opt) D13-16
20 36 720 PLR 20-36 LED Switching RS-232/LAN(Opt)/USB(Opt)/GPIB(Opt) D13-16
20 76 1520 PSU 2076 LED Switching USB/LAN/RS-232/RS-485/GPIB(Opt) D21-26
20 18 360 PSH-2018A LcD Switching RS-232/GPIB(Opt) D33
20 10 200 PSP-2010 LCD Switching RS-232 D34
20 10 200 PSM-2010 VFD Linear DUAL RANGE, RS-232/GPIB D44
20 5 100 PSS-2005 LCD Linear RS-232/GPIB(Opt) D45
30 36 360 PSW 30-36 LED Switching USB/LAN/USB-GPIB(Opt) D17-20
30 72 720 PSW 30-72 LED Switching USB/LAN/USB-GPIB(Opt) D17-20
30 108 1080 PSW 30-108 LED Switching USB/LAN/USB-GPIB(Opt) D17-20
30 4 120 PSM-3004 VFD Linear DUAL RANGE, RS-232/GPIB D44
30 6 200 PSM-6003 VFD Linear DUAL RANGE, RS-232/GPIB D44
32 3 9% PSS-3203 LCD Linear RS-232/GPIB(Opt) D45
32 6 192 GPP-1326 LCD Linear RS-232/USB(CDC)/LAN(Opt)/GPIB(Opt) D59-60
36 1 36 PPX-3601 LCD Linear USB/LAN/RS-232/RS-485/GPIB(Opt) D35-40
36 3 108 PPX-3603 LcD Linear USB/LAN/RS-232/RS-485/GPIB(Opt) D35-40
36 10 360 PLR 36-10 LED Switching RS-232/LAN(Opt)/USB(Opt)/GPIB(Opt) D13-16
36 20 720 PLR 36-20 LED Switching RS-232/LAN(Opt)/USB(Opt) /GPIB(Opt) D13-16
36 10 360 PSH-3610A LcD Switching RS-232/GPIB(Opt) D33
36 20 720 PSH-3620A LCD Switching RS-232/GPIB(Opt) D33
36 30 1080 PSH-3630A LCD Switching RS-232/GPIB(Opt) D33
40 38 1520 PSU 40-38 LED Switching USB/LAN/RS-232/RS-485/GPIB(Opt) D21-26
40 5 200 PSP405 LCD Switching RS-232 D34
60 6 360 PLR 60-6 LED Switching RS-232/LAN(Opt)/USB(Opt)/GPIB(Opt) D13-16
60 12 720 PLR 60-12 LED Switching RS-232/LAN(Opt)/USB(Opt)/GPIB(Opt) D13-16
60 3.5 200 PSP-603 LCD Switching RS-232 D34
50 10 100 PFR-100L LED Switching USB/RS-232/RS-485/LAN(Opt)/GPIB(Opt) | D9-12
60 33 200 PSM-6003 VFD Linear DUAL RANGE, RS-232/GPIB D44
60 25 1500 PSU 60-25 LED Switching USB/LAN/RS-232/RS-485/GPIB(Opt) D21-26
80 13.5 360 PSW 80-13.5 LED Switching USB/LAN/USB-GPIB(Opt) D17-20
80 27 720 PSW 80-27 LED Switching USB/LAN/USB-GPIB(Opt) D17-20
80 40.5 1080 PSW 80-40.5 LED Switching USB/LAN/USB-GPIB(Opt) D17-20
80 40 400 PSB-2400L LED Switching RS-232/USB/GPIB(Opt) D27-30

Good Will Instrument Co., Ltd. ‘ Simply Reliable



80 80 800 PSB-2800L LED Switching RS-232/USB/GPIB(Opt) D27-30
80 80 800 PSB-2800LS LED Switching RS-232/USB/GPIB(Opt) D27-30

100 1 100 PPX-10HO1 LcD Linear USB/LAN/RS-232/RS-485/GPIB(Opt) D35-40
100 15 1500 PSU 100-15 LED Switching USB/LAN/USB-GPIB(Opt) D21-26
150 10 1500 PSU 150-10 LED Switching USB/LAN/USB-GPIB(Opt) D21-26
160 7.2 360 PSW 160-7.2 LED Switching USB/LAN/USB-GPIB(Opt) D17-20
160 14.4 720 PSW 160-14.4 LED Switching USB/LAN/USB-GPIB(Opt) D17-20
160 21.6 1080 PSW 160-21.6 LED Switching USB/LAN/USB-GPIB(Opt) D17-20
250 2 100 PFR-100M LED Switching  USB/RS-232/RS-485/LAN(Opt)/GPIB(Opt) | D9-12
250 4.5 360 PSW 250-4.5 LED Switching  USB/LAN/USB-GPIB(Opt) D17-20
250 9 720 PSW 250-9 LED Switching  USB/LAN/USB-GPIB(Opt) D17-20
250 13.5 1080 PSW 250-13.5 LED Switching ~ USB/LAN/USB-GPIB(Opt) D17-20
300 5 1500 PSU 300-5 LED Switching  RS-232/USB/LAN/USB-GPIB(Opt) D21-26
400 3.8 1520 PSU 400-3.8 LED Switching  RS-232/USB/LAN/USB-GPIB(Opt) D21-26
600 2.6 1560 PSU 600-2.6 LED Switching  RS-232/USB/LAN/USB-GPIB(Opt) D21-26
300 1.44 360 PSW 800-1.44 LED Switching  USB/LAN/USB-GPIB(Opt) D17-20
800 2.88 720 PSW 800-2.88 LED Switching ~ USB/LAN/USB-GPIB(Opt) D17-20
800 4.32 1080 PSW 800-4.32 LED Switching ~ USB/LAN/USB-GPIB(Opt) D17-20
800 3 400 PSB-2400H LED Switching  RS-232/USB/GPIB(Opt) D31-32
800 6 800 PSB-2800H LED Switching  RS-232/USB/GPIB(Opt) D31-32

Simply Reliable ‘ Good Will Instrument Co., Ltd.

POWER SUPPLIES -



- DCPOWERSUPPLIES

- NON-PROGRAMMABLE & SINGLE CHENNEL DC POWER SUPPLY

8 30 240 GPR-0830HD LED Linear Rear-Panel Output D47

12 30 360 SPS-1230 LED Switching Rear-Panel Output D46

18 3 54 GPS-1830D LED Linear Rear-Panel Output D49

18 5 90 GPS-1850D LED Linear D49

18 10 180 GPR-1810HD LED Linear Rear-Panel Output D48

18 20 360 SPS-1820 LED Switching Rear-Panel Output D46

18 20 360 GPR-1820HD LED Linear Rear-Panel Output D47

24 15 360 SPS-2415 LED Switching D46

30 3 920 GPS-3030D LED Linear Rear-Panel Output D49

30 3 920 GPS-3030DD LED Linear D49

30 3 90 GPS-3030 Analog Linear D49

30 6 180 GPR-3060D LED Linear Rear-Panel Output D48

l 32 6 192 GPE-1326 LED Linear Front-Panel Output D62
llﬁ 35 10 350 GPR-3510HD LED Linear Rear-Panel Output D47
g 36 10 360 SPS-3610 LED Switching Rear-Panel Output D46
(:/)) 60 3 180 GPR-6030D LED Linear Rear-Panel Output D48
E 60 6 360 SPS-606 LED Switching Rear-Panel Output D46
2 60 6 360 GPR-6060D LED Linear Rear-Panel Output D47
75 5 375 GPR-7550D LED Linear Rear-Panel Output D47

110 3 330 GPR-1TH30D LED Linear Rear-Panel Output D47

300 1 300 GPR-30H10D LED Linear Rear-Panel Output D47

Good Will Instrument Co., Ltd. | Simply Reliable



- DCPOWERSUPPLIES

I PROGRAMMABLE & MULTIPLE CHENNEL DC POWER SUPPLY

15V/3A or 9V/5A x 1, 12V/1.5A x 1
15 3 63 PPH-1503D 2 LCD Linear GPII/3 /L:,: /GLIB x1,12V/1.5A x D41-43
15V/3A or 9V/5A x 1, 12V/3A x 1
15 3 81 PPH-1506D 2 LCD Linear GPII/3 /L:,; /G{’IB x1,12V[3Ax D41-43
18 3 138 PPT-1830 3 LED Linear :;8;:/3 L2 e D51
30 3 180 GPD-2303S 2 LED Linear fgaﬁA x2 D53-54
30 3 195 GPD-3303S 3 LED Linear (320‘5’;:“3/"53/) R, U D53-54
30V/3Ax2; (5V/3A) 0
30 3 195 GPD-4303S 4 LED Linear o 0\/I~1())(V/1l(\) x/1 -)svr/1 A USB D53-54
. 30V/3Ax 2
30 3 195 GPD-3303D 3 LED Linear o 3 5V 3Ax T, USB D53-54
30 6 385 GPP-3060 3 LCD  Linear ;‘s"_’z/::‘ X (3{“2‘2/3;;{;‘%5“ x1 D55-58
; £32V/3A; 32V/-3A
32 3 207 PPE-3323 3 LED Linear 3 3y(5v)/3A FIXED ; RS-232 D50
, 32V/1Ax 3
32 1 9% PST-3201 3 LCD Linear  ps.232/GPIB (Opt) D52
: 32V/2Ax 2, 6V/5A X 1
32 2 158 PST-3202 3 LCD Linear RS-232/GPIB (Opt) D52
. 32V/3A x 2, RS-232/USB(CDC
32 3 192 GPP-2323 2 LCD Linear ,_AN/(opt) /GPIB(OP/t) (coay D59-60
. 32V/3Ax 2, (1.8/2.5/3.3/5.0V)/5A x 1
32 3 217 (el L E 3 Lco Linear  ps.232/USB(CDC)/LAN(Opt)/GPIB(Opt) | D59-60
) 32V/3Ax 2, 5V/1Ax 1, 15V/1A x 1
32 3 212 i 4 Lco Linear  ps.232/USB(CDC)/LAN(Opt)/GPIB(Opt) | D39-60
36V/1.5Ax 2
36 15 126 PPT-3615 3 LED Linear gy /4 A1 CPIB D51
60V/3Ax 2 ; (1.8/2.5/3.3/5V)/5A x 1
60 3 385 GPP-6030 3 LcD Linear RS-2/32 LSB(LA{\J G/PIB{Op)t/) X D55-58
80V/40A x 2
80 40 800 PSB-2400L2 2 LED  Switching RS\-,2/32 /U"SB /GPIB (Opt] D27-30

- NON-PROGRAMMABLE & MULTIPLE CHENNEL DC POWER SUPPLY

30 6 375 SPD-3606 3 LED  Switching 30V/6Ax2;5V/3AX 1 D61
30 6 375 GPC-3060D 3 LED Linear 30V/6Ax2;5V/3Ax 1 D64
30 3 180 GPS-2303 3 LED Linear 30V/3Ax2 D63
30 3 195 GPS-3303 3 LED Linear 30V/3Ax2;5V/3Ax 1 D63
30 3 200 GPS-4303 4 LED Linear 30V/3Ax2;5V/1AXx1;15V/1Ax 1 D63
32 3 192 GPE-2323 2 LED Linear 32V/3Ax2 D62
32 3 217 GPE-3323 3 LED Linear 32V/3Ax2;5V/5Ax 1 D62
32 3 212 GPE-4323 4 LED Linear 32V/3Ax2;5V/1Ax1;15V/1Ax 1 D62
60 3 375 SPD-3606 3 LED  Switching 60V/3AXx2;5V/3AX 1 D61
60 3 375 GPC-6030D 3 LED Linear 60V/3Ax2;5V/3AX 1 D64

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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POWER SUPPLIES - PFR-Series

PFR-100M

Analo;
C€ |GPIB |USB |RS232 | g% | LAN

Front/Rear
RS485 | s

FEATURES =

* Constant Power Output for Fivefold
Multi-Range(V&I) Operation

* Natural Convection Cooling Design
(Fanless Structure)

* Preset Memory Function

* Output ON/OFF Delay Function

* CV, CC Priority Mode

* Adjustable Slew Rate For Voltage and Current

* Bleeder Circuit Control

* Protection : OVP, OCP, AC FAIL and OTP

* Support Front Panel and Rear Panel Output

* Built-in USB and RS-232/485 Interface
Optional LAN+GPIB

* Web Server Monitoring and Control

* External Analog Control and Monitor Function

* Remote Sensing Function

PFR-100L | PFR-100M
Output Channel 1 1
Output Voltage 0~ 50V 0~ 250V
Output Current 0~10A 0~2A

Rated Power 100w 100W

Good Will Instrument Co., Ltd. | Simply Reliable

The PFR-100 series, a small and high-performance programmable D.C. power supply, adopts natural
convection design to dissipate heat. The fanless structure allows users to focus on their experiments
and tests in a quiet environment. Fanless power supply will not suck in dust and foreign objects,
therefore, PFR-100 series has a longer life cycle compared with that of power supplies with fan.

The PFR-100 series is a power supply with a five-fold rated power that allows users to self-define
voltage and current under rated power conditions so as to satisfy them with wider voltage and current
operational ranges. PFR-100 series, with rated 100W, provides two models: PFR-100L- maximum
output voltage of 50V (at 2A) or maximum output current of 10A (at 10V); PFR-100M- maximum
output voltage of 250V (at 0.4A) or maximum output current of 2A (at 50V).

The PFR-100 series provides front and rear panel output terminals. The front panel output terminal
helps users shorten test lead replacement time while conducting adjustment on front panel's function
keys. The rear panel output terminal facilitates an easy wiring operation for rackmount assembly. 3U

height, 70mm width and 2.5KG in weight have greatly elevated PFR-100 series portability. Furthermore,

the multi-drop mode allows users to control up to 31 PFR-100 series without using switch/Hub that
help users save the equipment cost.

The LAN interface for PFR-100 is Ethernet port. PFR-100 also has a built-in web server and intuitive
user interface. Users, via general browsers including Internet Explorer, Mozilla Firefox or Android
cellular phones, can monitor PFR-100's test and measurement anywhere. Users not only can remotely
monitor PFR-100 via internet, but also remotely observe and adjust their operating PFR-100s in the lab
from your home. The outputs of PFR-100 series can be monitored including OVP, OCP, UVL; and the

system information can be checked such as unit's serial number, firmware edition and internet setting.

Users can remotely adjust PFR-100 settings, including output voltage/current, the slew rate for
voltage/current, Bleeder circuit control, OCP, delayed time for output voltage and Buzzer settings.

The PFR-100 series provides special functionalities to meet test requirements for different load's
characteristics. The CC priority mode can be applied for DUTs with diode characteristics to prevent
DUT from being damaged by inrush current. A slow rise time for voltage can also protect DUT from
inrush current, especially for tests on capacitive load. When power is off or load is disconnected, the
activation of Bleeder circuit control will allow the bleeder resistor to consume filter capacitor's
electricity. Without the bleed resistor, power supply's filter capacitor may still have electricity that is a
potential hazard. For automatic testing equipment systems, the bleeder resistor allows PFR-100 series
to rapidly discharge to prepare itself for the next operation.

SPECIFICATIONS

Model | PFR-100L PFR-100M
OUTPUT RATING
Rated Output Voltage 50V 250V
Rated Output Current 10A 2A
Rated Output Power 100w 100w
REGULATION(CV)
Load Regulation (*2) 10mv 33mv
Line Regulation (*1) 3mv 5mV
REGULATION(CC)
Load Regulation (*9) 10mA 3.2mA
Line Regulation (*1) 8mA 1.2mA
RIPPLE & NOISE (*3)
Vp-p (¥4) 50mV 150mV
Vr.m.s.(*5) 4mV 15mV
Arm.s. 10mA 2mA
PROGRAMMING ACCURACY
Voltage 0.1% of setting + | 40mV 200mV
Current 0.2% of setting + | 20mA 2mA
MEASUREMENT ACCURACY
Voltage 0.1% of reading + | 40mV 200mV
Current 0.2% of reading + | 20mA 2mA
RESPONSE TIME
Rise Time (*6) Rated load 50ms 100ms
Fall Time (*7) Rated load 100ms 200ms
No load 500ms 1000ms
Transient Response Time (*8) 1.5ms 2ms
PROGRAMMING RESOLUTION
Voltage 2mV 10mv
Current TmA 0.1mA
MEASUREMENT RESOLUTION
Voltage 2mV 10mvV
Current TmA 0.1mA
PROTECTION FUNCTION
Over Voltage Protection (OVP) Setting range | 5~55V 5~275V
Over Current Protection (OCP) Setting range | 1~11A 0.2~2.2A
Under Voltage Limit (UVL) Setting range | 0~52.5V 0~262.5V
Over Temperature Protection (OTP) Operation Turn the output off. Turn the output off.
Low AC Input Protection (AC-Fail) Operation Turn the output off. Turn the output off.
Power Limit (Power Limit) Operation Turn the output off. Turn the output off.




PFR-Series

SPECIFICATIONS

Model PFR-100L PFR-100M
FRONT PANEL DISPLAY ACCURACY, 4 DIGITS

Voltage 0.1% of reading + | 40mV 200mV

Current 0.2% of reading + | 20mA 2mA

ENVIRONMENT CONDITION

0°Cto40°C
-20°Cto 70°C

Operaing Temperature
Storage Temperature

Operating Humidity 20% to 80% RH; No condensation
Storage Humidity 20% to 85% RH; No condensation

READBACK TEMP. COEFFICIENT (After A 30 Minute Warm-up)

Voltage 100ppm/°C

Current 200ppm/°C

OTHER

Analog Control Yes

Interface USB, RS-232/RS-485; Factory option: LAN/GPIB
AC Input 85~265VAC, 47~63Hz, single phase

DIMENSIONS & WEIGHT

70(W)x124(H)x300(D)mm; Approx.2.5kg

Note: *7: At 85 ~ 132Vac or 170 ~ 265Vac, constant load.
*2: From No-load to Full-load, constant input voltage. Measured at the sensing point in Remote Sense.
*3: Measure with JEITA RC-9131B (1:1) probe
*4: Measurement frequency bandwidth is T0Hz to 20MHz.
*5: Measurement frequency bandwidth is 5Hz to TMHz.
*6: From 10%~90% of rated output voltage, with rated resistive load.
*7: From 90%~10% of rated output voltage, with rated resistive load.
*8: Time for output voltage to recover within 0.1% + 10mV of its rated output for a load change from 50 to 100%
of its rated output current.
: For load voltage change, equal to the unit voltage rating, constant input voltage.

©

ORDERING INFORMATION

PFR-100L  Fanless Multi-Range D.C. Power Supply
PFR-100M  Fanless Multi-Range D.C. Power Supply (European terminals provided only)

ACCESSORIES :

CD(User Manual, Programming manual) x 1, Power cord , GTL-134 test lead , Accessory Packages
GTL-104A test lead (for PFR-100L only) , GTL-105A test lead (for PFR-100M only) ,

GTL-204A test lead (for PFR-100L European Type Jack Terminal)

OPTIONAL ACCESSORIES

GTL-258 GPIB Cable, 2000mm

PSU-232 RS-232 Cable with DB9 Connector Kit
PSU-4385 RS-485 Cable with DB9 Connector Kit
GTL-246 USB Cable (USB 2.0 Type A-TypeB Cable)

GRA-431-J-100/200  Rack mount Kit(JIS)with AC 100V/200V
GRA-431-E-100/200 Rack mount Kit(EIA)with AC 100V/200V
PFR-GL LAN+GPIB interface

PFR-100 Series Fanless Multi-Range D.C. Power Supply
PFR-1 009 -GL- GTL-258 1
Model: Cable Options:

L:0~50V/10A/100W GTL-258 : A GPIB cable including 25 pins Micro-D connector
M : 0~250V/2A/100W PSU-232 : An RS-232 cable including RJ-45 connector
PSU-485 : An RS-485 cable including R)-45 connector
GTL-246 : ﬁ USB cable for TypeA-TypeB connectors

: None

Interface Options:
0O : USB(Type B)& RS-232/RS-485 (R}-45 connector) as default
GL : LAN & GPIB(25 pins Micro-D connector)

Rear Panel
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GRA-431-J JE Rack Mount Kit(JIS/EIA)
For : PFR-Series

PSU-232 Rs-232 Cable with DB9 Connector Kit
S NN //\

/ \

v N 7

PSU-485 Rs-485 Cable with DB9 Connector Kit
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GTL-258 GPIB Cable, 2000mm
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GTL-134 Test Lead
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I3 ADJUSTABLE SLEW RATE

M c.V/C.CPRIORITY MODE

Under the conventional C.V Under C.C priority mode, inrush ~ Adjustable Voltage Slew Rate Adjustable Current Slew Rate
mode, inrush current and surge and surge voltage are effectively

: Voltage Slew Rate Current Slew Rate
voltage appeared at forward restrained. 0.1V~100.0V/sec (PFR-100L) 0.01A~20.00A/sec (PFR-100L)
voltage (Vf) of LED 0.1V~500.0V/sec (PFR-100M) 0.001A~4.000A/sec (PFR-100M)
Under the application conditions of diode load, conventional The PFR-100 series can adjust slew rate for current and voltage.
power supplies under the C.V priority mode will produce inrush Via Setting the rise and fall time ofv0|tage and current, users

can verify DUT's characteristics during voltage and current
variation. Additionally, slew rate adjustment can mitigate
voltage shift to effectively prevent DUT from being damaged by
inrush current. This function is ideal for tests such as

current and surge voltage at turn-on. The PFR-100 series has C.V
and C.C priority modes. The C.C priority mode can prevent inrush
current and surge voltage from occurring at turn-on to protect
DUT.

capacitive load and motor.

WEB SERVER REMOTE CONTROL FUNCTION

y ¢ i —

( J Wt o] Delay Time OCF Fier
s K e
e Mewrare Average
\\ J © [Vt . Vel mede &sbew rate O

=l Loek Mude

POWER SUPPLIES [ *r+-seres

Hlewiler Contral

Users, via general browsers including Internet Explorer, Mozilla information can be checked such as unit's serial number,

Firefox or Android cellular phones, can monitor PFR-100's test and  firmware edition and internet setting. Users can remotely adjust
measurement anywhere. Users not only can remotely monitor PFR-100 settings, including output voltage/current, the slew rate
PFR-100 via internet, but also remotely observe and adjust your for voltage/current, Bleed circuit control, OCP, delayed time for

operating PFR-100 in the lab from your home. The outputs of PFR-  output voltage and Buzzer settings.
100 can be monitored including OVP, OCP, UVL; and system

E  BLEEDER CIRCUIT CONTROL

The PFR-100 series power supply has a bleeder circuit

i S control which is in parallel with the output terminal. When
Bleed Load power is off or load is disconnected, the bleed resistor will
resistor consume electricity from the filter capacitor. Without a bleed
resistor, the filter capacitor of power could still be charged
J with electricity that poses a potential danger. In addition, for
S Q ATE system, bleed resistor allows the PFR-100 series to

bleed current rapidly so as to prepare itself for the next

PFR-100 Series Bleeder Circuit operation.

m Good Will Instrument Co., Ltd. ‘ Simply Reliable



3 REMOTE PROGRAM CONTROL (UP TO 31 UNITS CONNECTION)

Max 31units

_—

Multi-Drop RS485

RS5485 RS485

& f Smibag ‘ -
!u SCPI Command -
#&

Provide USB, GPIB and LAN for PC to remote control Master
PFR-100. R)-45 connector on the rear panel can connect up to
31 units. LAN or USB remote control and augmenting slave

I  =XTERNAL ANALOG CONTROL FUNCTION

wire or twisted
pair

wire or twisted
pair

PFR-100 EXT-R

1186
il
]

S

"‘“II 15

2 core shielded | 2 core shielded

|
|
|

@ OQutput
o Terminal

Pinl6 — EXT-R
Pinl15 — EXT-R

Pinlé — EXT-V (+)
Pinl5 — EXT-V (-)
Wire shield — negative (-) output terminal

External Voltage Controls
Voltage Range

The rear panel of the PFR-100 series has an analog control
terminal. The external analog control interface allows external
voltage or resistance to control voltage and current output; and
allows power supply to output or to be turned on and off.

OUTPUT ON/OFF DELAY

Wire shield — negative (-) output terminal

External Resistance Controls
Voltage Range

| =, o
| U |

units by using the multi-drop mode will no longer need any
switch/hub that can help customers save equipment costs.

PFR-100 PFR-100

14

13

2 core shielded
wire or twisted
pair

@ Output
o Terminal

JE Y N

Pin14 — Switch
Pin13 — Switch
Wire shield — negative (-) output terminal

External ON-OFF To Control
Output, ON or OFF

The diagram above shows typical connection methods for
external control applications. For more detailed connection
information please refer to user manual.

iiie
#1 (+3.3V)
S len

—

42 (+5V)
I

L= L .
|
L H (+15V) I
3 | e | Tratr

Lot

1

H4 (-15V) T

1
#1 ON/OFF COND

COFE>

An Example of Output On/Off Delay Control Among Multiple Outputs of the PFR-100 units

The Output On/Off delay feature enables the setting of a specific
time delay for output on after the power supply output is turned
on, and a specific time delay for output off after the power supply
output is turned off. When multiple PFR-100 units are used, the

On/Off delay time of each unit can be set respectively referring to
fix time points. This multiple-output control can be done through
the analog control terminal at rear panel or through the PC
programming with standard commands.

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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POWER SUPPLIES - PLR-Series

Low Noise D.C. PowerSupply ...

PLR 20-36/36-20/60-12

Analo;
USB |Rs:232 | i | LAN

C€E cPB

FEATURES =

* Output Voltage Rating : 20V/36V/60V

* Output Power : 360W/720W

* Low Ripple and Noise(0.5mVrms/10mArms)

* Fast Transition Recovery Time(100us)

* Equipped Power Factor Correction Circuit for
AC-input 100~240VAC

* Maximum 2 units in Series Connections or
3 units in Parallel Connections

* Select the Setting Digits for Voltage and
Current(Coarse/Fine Volume Control)

* Panel Lock Function/3 set of Preset Function

* Output Off Timer Function(Range : 1 min to
1000 hours & 59mins)

* CC Priority Function(Prevent Overshoot &
Inrush Current)

* Sequence Function of PC Editing
(Max. : 1000 steps/Min. step Period : 50ms)

* Protection : OVP, UVP, OCP, Remote
Sensing(Terminal Open)

* External Analog Control Function

* PC Remote Interface : Standard : RS-232 ;
Optional : GPIB/USB/LAN

Good Will Instrument Co., Ltd. | Simply Reliable

GW Instek launches the new generation PLR-series programmable switching D.C. power supply. The
single power output ranges are 360W and 720W. The series comprises 6 models and the voltage ranges
are 20V, 36V and 60V. The PLR-series is a hybrid circuit design which incorporates front stage switching
and rear stage linear architectures. The unique advantages of this design benefit from the combination
of both switching and linear structures. The front stage switching structure can effectively reduce size
and weight, and the rear stage linear structure can maintain lower ripple voltage, lower ripple current,
and faster transient response.

The PLR-series features many functions, including three sets of user-defined Preset function;
programmable automatic Output off timer function; programmable Sequence function; CV, CC priority
activation functions (prevent overshoot and inrush current while output is turned on); External voltage
and current output control and OVP, OCP and UVP functions. The above functions are built-in. Users
do not have to pay for any extra costs.

The flexible allocation is one of the advantages of the PLR-series. For users require large output power,
the PLR-series allows maximum 3 same model units in parallel connection to obtain larger output
current, and maximum 2 same model units in series connection to obtain larger output voltage.

The PLR-series takes the consideration of the integration between its rack and other systems. Hence,
the heat dissipation design adopts front air inlet and rear air outlet (there is no air outlet on the top,
bottom, and on the both sides). The optional dedicated rack mount adapter (GRA-427) is for PLR-series
to be rack mounted. Other equipment can be directly placed on top or under PLR-series to save rack space.

The PLR-series is equipped with RS-232 interface and also provides optional GPIB&USB (PLR-GU) and
USB&LAN (PLR-LU). The program control of maximum 32 units can be realized by Local Bus no matter
which interface is utilized. Additionally, the PLR-ARC interface not only provides external voltage and
external resistance control but also meets the requirement of PLC control.

The PLR-series genuinely meets users' requirements of the new generation DC power supplies. The
series, completely simplifying and expediting system development processes, is suitable for the R&D,
design verification, and manufacturing of the semi-conductor equipment, automobile, component and
communications industries.

SPECIFICATIONS

PLR 20-18 PLR 20-36 PLR 36-10 PLR 36-20 PLR 60-6 PLR 60-12
OUTPUT RATING
Voltage oV ~ 20V oV ~ 20V oV ~ 36V 0V ~ 36V oV ~ 60V oV ~ 60V
Current 0~18A 0~36A 0~10A 0~ 20A 0~ 6A 0~12A
Power 360W 720W 360W 720W 360W 720W
REGULATION (CV)
Load 3mA 3mA 3.8mA 3.8mA 5mA 5mA
Line 2mA 2mA 2.8mA 2.8mA 4mA 4mA
REGULATION (CC)
Load SmA 5mA 5mA 5mA 5mA 5mA
Line SmA T0mA TmA 5mA TmA 5mA
RIPPLE & NOISE (Noise Bandwidth=20MHz ; Ripple Bandwidth = TMHz)
CVp-p 30mVp-p 30mVp-p 30mVp-p 30mVp-p 30mVp-p 30mVp-p
CVrms 0.5mVrms 0.5mVrms 0.5mVrms 0.5mVrms 0.5mVrms 0.5mVrms
CCrms 10mArms T0mArms SmArms 10mArms SmArms 10mArms
READBACK ACCURACY (23°C+5°C, after 30 mins warm-up)
Voltage + (0.1%rdg+2digits) + (0.1%rdg+2digits) + (0.1%rdg+2digits)
Current + (0.5%rdg+2digits) + (0.5%rdg+2digits) + (0.5%rdg+2digits)
Power + (0.7%rdg+1.5%F.S.) + (0.7%rdg+1.5%F.S.) + (0.7%rdg+1.5%F.S.)

SETTING ACCURACY (23°C+5°C, after 30 mins warm-up)

Output voltage: 10%—>90%FS
8

Rated load

Rated load

Voltage + (0.5%SET+0.5%F.S.) + (0.5%SET+0.5%F.S.) + (0.5%SET+0.5%F.S.)
Current + (1%SET+1%F.S.) + (1%SET+1%F.S.) + (1%SET+1%F.S.)
RESPONSE TIME

Raise Time 50ms/50ms: No load/ 50ms/50ms: No load/ 50ms/50ms: No load/

Rated load

Fall Time(Full load) 50ms 50ms 150ms

(Output voltage: 90%>10%FS)

Fall Time(No load) 250ms 250ms 600ms

(Output voltage: 90%—>10%FS)

Load Transient Recover Time | 100 (£ s 100 s 100 s

(Load change from 50 to 100%)

SETTING RESOLUTION

Voltage 10mv 10mv 10mVv
Current 10mA 10mA 10mA
MEASUREMENT RESOLUTION

Voltage 10mv 10mv 10mv
Current 10mA 10mA 10mA
SERIES AND PARALLEL CAPABILITY

Parallel Operation Up to 3 units Up to 3 units Up to 3 units
Series Operation Up to 2 units Up to 2 units Up to 2 units




SPECIFICATIONS

PLR-Series

PLR 20-18 | PLR20-36 | PLR36-10 PLR 36-20 PLR 60-6

PLR 60-12

PPROTECTION FUNCTION

ovp

ocp

UvP

Set range : 10% to 110% F.S. Set resolution: 10 times the minimum display resolution
Activated when the output voltage exceeds the set OVP value : Hardware detection
Set range : 5% to 110% F.S. Set resolution: 10 times of minimum display resolution
Activated when the output current exceeds set OCP value : Software detection

Set range : -1V to 110% F.S. Set resolution: 10 times the minimum display resolution
Activated when the output voltage falls below the set UVP value : Software detection

ENVIRONMENT CON

DITION

Operation Temp.
Storage Temp.
Operating Humidity
Storage Humidity

0C~40C

-20C~60C

30% ~85% RH (No dew condensation)
20% ~ 85% RH (No dew condensation)

READ BACK TEMP. COEFFICIENT

Voltage +100ppm/C

Current +100ppm/C

OTHER

Power Consumption | 570VA 1100VA 520VA T1050VA 510VA 1000VA
Power Factor 0.99 0.99 0.99 0.99 0.99 0.99

Cooling Method
Power Source
Interface
Analog Control

Forced cooling : Fan speed proportionate to the temperature of the internal heat sink
Single-phase TO0VAC to 240VAC, 50Hz to 60Hz

Standard : RS-232C ; Optional : LAN/USB, GPIB/USB, External Analog Control
Yes

Dimension & Weight

PLR 20-18/PLR 36-10/PLR 60-6 : 139.5 (H) x 140(W) x 415.5(D); Approx. 5.2kg
PLR 20-36/PLR 36-20/PLR 60-12 : 139.5 (H) x 210(W) x 415.5(D); Approx. 7.5kg

ORDERING INFORMATION

0~20V/0~18A/360W Low Noise DC Power Supply
0~20V/0~36A/720W Low Noise DC Power Supply
0~36V/0~10A/360W Low Noise DC Power Supply
0~36V/0~20A/720W Low Noise DC Power Supply
0~60V/0~6A/360W Low Noise DC Power Supply

0~60V/0~12A/720W Low Noise DC Power Supply

PLR 20-18
PLR 20-36
PLR 36-10
PLR 36-20
PLR 60-6

PLR 60-12

ACCESSORIES :

User Manual(CD) x 1, Power Cable x 1, Rear Output Terminal Cover x 1, Bolt set x T(Hexagon head bolt P-3 x 2,

Flat washer x 2, Hexa

gon nut x 2), Output grounding cable x 1, M4 Small Screw Washer x 1, M3 Small Screw

Washer x 1, M3 Large Screw Washer x 2
OPTIONAL ACCESSORIES

PLR-GU GPIB/USB Interface Card

PLR-LU LAN/USB Interface Card

PLR-ARC External Analog Control Interface Card
PLR-001 Parallel Connection Signal Cable(2~3 units)
PLR-002 Series Connection Signal Cable
GRA-427 Rack Mount Kit (EIA+]IS)

GTL-246 USB Cable (1.2m)

GTL-248 GPIB Cable (2.0m)

GRJ-1101 Modular Cable (0.5m)

GRJ-1102 Modular Cable (1.5m)

Rear Panel
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POWER SUPPLIES - PLR-Series

Low Noise D.C. PowerSupply ...

“ SERIES AND PARALLEL CONNECTIONS (Voltage and Current Allocation Chart for Series and Parallel Operation)
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Series Connection Diagram Parallel Connection Diagram

To bring up the overall output power, the PLR-series supports
same model units to be arranged in series operation for the
maximum 2 units or in parallel operation for maximum 3 units.

A  SEQUENCE FUNCTION
Qutput |
Voltage |
I
|

Example for the Sequence Operation

Before applying the sequence function, a series of different
voltage, current and duration steps must be edited by a PC to
make a sequence. CSV format, through RS-232C, LAN/USB
(option) or GPIB/USB (option) interface, is transmitted to the
memory of the PLR-series to sequentially execute steps consisting
of voltage, current, and duration settings of the sequence.

The shortest time for each step is 50ms and the maximum steps
are 1000. The sequence function is to test DUT's response to

the fast changing power supply that is one of the crucial
verification items for electronic products' reliability tests.

M OUTPUT OFF TIMER FUNCTION

QUTPUT
CCR E
eX¢)
PDS-A series
MEMJ  PROTECT CHECK  PLR-series p»
=
—  PRESET SEQUENCE——
ESOKEY LOCK ENTERMEM 1 2 3
O O o o .3
SLOCKAMT  STER sToe PAUSE  START

Counting Down From 2hr and 20mins

The output off timer function is to set the PLR-series to
automatically turn off its output after a certain period of time.
The shortest time setting is T minute. The setting range is from
1 minute to the maximum 1000 hours and 59 minutes. This
function can only be activated when power supply output is
being turned on.

Good Will Instrument Co., Ltd. | Simply Reliable

PLR 20-18 PLR 20-36

PLR 36-20| PLR 60-6| PLR 60-12

Single Unit

Voltage/Current Allocation 20V/18A | 20V/36A | 36V/10A | 36V/20A | 60V/6A | 60V/12A

2 units in Series Operation

Voltage/Current Allocation | 40V/18A | 4OV/36A | 72V/10A | 72V/20A | 120V/6A| 120V/12A

2 units in Paralle Operation

Voltage/Current Allocation 20V/36A | 20V/72A | 36V/20A | 36V/40A | 60V/12A| 60V/24A

3 units in Paralle Operation

Voltage/Current Allocation | 20V/54A | 20V[108A | 36V/30A | 36V/GOA | 6OV/18A| 6OV/36A

The series is very suitable for the power supply applications
on D.C. power supply modules, electronic parts and
components, and wafer plating equipment.

PRESET FUNCTION

| 6= INSTEX

The PLR-series provides three parameter preset function keys

on the front panel and each preset memory consists of parameters
of output voltage and output current settings. Users via storing
frequently used voltage and current parameters from the front
panel to quickly save and recall parameters.

I ovP,OCPAND UVP FUNCTIONS

ol P! & |&
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OvP Uvp OCP
(Over Voltage Protection)  (Under Voltage Protection)  (Over Current Protection)

When the voltage and current outputs exceed the preset conditions
of OVP and OCP, the PLR-series will be shut down so as to prevent
DUT from any damages.

OCP : the setting range is 5%~110% of the rated output
OVP : the setting range is 10%~110% of the rated output
UVP : the setting range is 1V ~ 110% of the rated output



I3 EXTERNAL ANALOG CONTROL FUNCTION

LND

of the PLR-ARC.

Turning the Output on by External Analog Control Interface

The rear panel of the PLR-series features analog control

Turning the output ON/OFF
through the external contacts

terminal which controls output voltage and current values
through external voltage or resistance. The on and off of

power supply output or main power disconnection can also

4

OUTPUT OFF

Turning the output ON/OFF
through the external contacts
of the PLR-ARC.

END

Turning the Output Off by External Analog Control Interface

be executed via external analog control interface. The
above diagrams show the typical external analog control
connection methods. For more connection information,
please refer to the user manual.

COMPARISONS ON TRANSIENT RECOVERY TIME CHARACTERISTICS
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Ripple Comparison for Rating Power Output (Bandwidth : TMHz)

B  FEATURE COMPARISONS

Operation
Ripple & Noise for CV 0.35mVrms(Typ.)
Ripple & Noise for CC < 2mArms(Typ.)
Recovery Time < 50us(Typ.)

Series & Parallel Operation —

External Analog Control Interface —

The PLR-series has a fast transient
recovery capability, which is ideal for
applications of large load current
changes. The above diagrams show
the actual comparative results of
transient response time under

different techniques.

Ripple Comparison for Rating Power Output

Linear Type Power Supply

©
©
©

A

Interfaces Std. : RS-232/GPIB

Power 200W

Dimensions (mm) 230(W) x 140(H) x 380(D) A
Weight 10 kg

CE Certificate v

PLR-series (Hybrid)
£ 0.5mVrms ©
S5mArms ©
<100us ©
v
Opt.

Std. : RS-232/Local bus
Opt. : LAN/USB or GPIB/USB

360W
140(W) x 124(H) x 364(D) O
5.2kg O
v

Switching Type Power Supply

7mVrms(Typ.) A
72mArms(Typ.) A
Tms(Typ.) A
v
Std.
Std. : USB/LAN
Opt. : USB to GPIB, USB to RS-232
360W
71(W) x 124(H) x350D) © | © : Excellent
3 kg © QO : Good
v A : Bad

Simply Reliable | Good Will Instrument Co., Ltd.
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PS\W-Series
C€E cPB

LabVIEW | Analog
UsB Driver | Control LAN

T

* Voltage Rating : 30V/80V/160V/250V/800V,
Output Power Rating : 360W~1080W

* Multi-range Voltage & Current Combinations
in One Power Supply

* C.V/C.C Priority ; Particularly Suitable for the
Battery and LED Industry

* Adjustable Slew Rate

* Series Operation(2 units in Series)for(30V/
80V/160V), Parallel Operation(3 units in
Parallel) for (30V/80V/160V/250V/800V)

* High Efficiency and High Power Density

*1/2,1/3, 1/6 Rack Mount Size Design
(EIA/JIS Standard ) for 360W, 720W, 1080W

* Standard Interface : LAN, USB, Analog
Control Interface

* Optional Interface : GPIB-USB Adaptor,
RS232-USB Cable

* LabVIEW Driver

PSW 160-7.2 (0~160V, 0~7.2A, 360W)

l

(|
olel
(HT
[ 1

PSW 80-13.5 (0~80V, 0~13.5A, 360W)

Good Will Instrument Co., Ltd. | Simply Reliable

The PSW-Series is a single-output multi-range programmable switching DC Power Supply covering a

power range up to T1080W. This series of products include fifteen models with the combination of 30V,
80V, 160V, 250V and 800V rated voltages and 360W, 720W and 1080W maximum output powers. The
multi-range feature allows the flexible and efficient configuration of voltage and current within the rated
power range. As the PSW-Series can be connected in series for maximum 2 units or in parallel for
maximum 3 units, the capability of connecting multiple PSW-Series units for higher voltage or higher
current output provides a broad coverage of applications. With the flexibility of multi-range power
utilization and series/parallel connection, the PSW-Series significantly reduces the users’ cost for
various power supply products to accommodate the projects with different power requirements.

The C.V/C.C priority selection of the PSW-Series is a very useful feature for DUT protection. The
conventional power supply normally operates under C.V mode when the power output is turned on.
This could bring a high inrush current to the capacitive load or current-intensive load at the power
output-on stage. Taking the I-V curve verification of LED as an example, it becomes a very challenging
task to perform this measurement using a conventional power supply. With LED connected to a power
supply under C.V mode as the initial setting, when the power output is turned on and the voltage rises
to the LED forward voltage, the current will suddenly peak up and exceed the preset value of current
limit. Upon detecting this high current, the power supply starts the transition from C.V mode to C.C
mode. Though the current becomes stable after the C.C mode being activated, the current spike
occurred at the C.V and C.C crossover point may possibly damage the DUT. At the power output-on
stage, the PSW-Series is able to operate under C.C priority to limit the current spike occurred at the
threshold voltage and therefore protects DUT from the inrush current damage.

The adjustable slew rate of the PSW-Series allows users to set for either output voltage or output
current, a specific rise time from low to high level transition, and a specific fall time from high to low
level transition. This facilitates the characteristic verification of a DUT during voltage or current level
changes with controllable slew rates. Most manufacturing tests of lighting device or large capacitor
during power output-on are associated with the occurrence of high surge current, which can greatly
reduce the life time of the DUT. To prevent inrush current from damaging current-intensive devices,
a smooth and slow voltage transition during power On-Off can significantly reduce the spike current
and protect the device from high current damage.

The OVP and OCP are provided with the PSW-Series. Both OVP and OCP levels can be selected,
with default level set at 110%, of the rated voltage/current of the power supply. When any of the
protection levels is tripped, the power output will be switched off to protect the DUT. The PSW-Series
provides USB Host/Device and LAN interfaces as standard, GPIB-USB adapter and RS232-USB cable
as optional. The LabView driver and the Data Logging PC software are supported on all the available
interfaces. An analog control/monitoring connector is also available on the rear panel for external
control of power On/Off and external monitoring of power output Voltage and Current.

PARALLEL OPERATION (3 UNITS) SERIES OPERATION (2 UNITS)

MODEL | SNGLEUNT | 2UNITS
PSW 30-36 | 30V/36A  |30V/72A | 30V/108A PSW 30-36 30V/36A 60V/36A
PSW 30-72 | 30V/72A | 30V/144A |30V/216A PSW 30-72 30V/72A 60V/72A
PSW 30-108 | 30V/108A | 30V/216A | 30V/324A PSW 30-108 30V/108A 60V/108A
PSW 80-13.5| 80V/13.5A |80V/27A | 80V/40.5A | | PSW 80-13.5 80V/13.5A 160V/13.5A
PSW 80-27 | 80V/27A | 80V/54A | 80V/81A PSW 80-27 80V/27A 160V/27A
PSW 80-40.5| 80V/40.5A |80V/81A | 80V/1215A| | PSW 80-40.5 80V/40.5A 160V/40.5A
PSW 160-7.2 | 160V/7.2A | 160V/14.4A| 160V/21.6A | | PSW 160-7.2 160V/7.2A 320V/7.2A
PSW 160-14.4| 160V/14.4A | 160V/28.8A| 160V/43.2A | | PSW 160-14.4 | 160V/14.4A | 320V/14.4A
PSW 160-21.6 | 160V/21.6A | 160V/43.2A| 160V/64.8A | | PSW 160-21.6 | 160V/21.6A | 320V/21.6A
PSW 250-4.5 | 250V/4.5A |250V/9A | 250V/13.5A| | PSW 250-4.5 N/A N/A
PSW 250-9 | 250V/9A | 250V/18A | 250V/27A PSW 250-9 N/A N/A
PSW 250-13.5| 250V/13.5A | 250V/27A | 250V/40.5A | | PSW 250-13.5 N/A N/A
PSW 800-1.44 | 800V/1.44A | 800V/2.88A| 800V/4.32A | | PSW 800-1.44 N/A N/A
PSW 800-2.88| 800V/2.88A | 800V/5.76A| 800V/8.64A | | PSW 800-2.83 N/A N/A
PSW 800-4.32 | 800V/4.32A | 800V/8.64A| 800V/12.96A| | PSW 800-4.32 N/A N/A




SPECIFICATIONS

POWER SUPPLIES - PSW.-Series

PSW 30-36 PSW 30-72 | PSW 30-108 |[PSW 80-13.5| PSW 80-27 | PSW 80-40.5| PSW 160-7.2 | PSW 160-14.4| PSW 160-21.6
OUTPUT RATING
Voltage 0~ 30V 0~30V 0~30V 0~ 80V 0~ 80V 0~ 80V 0~ 160V 0~ 160V 0~ 160V
Current 0~ 36A 0~ 72A 0~ 108A 0~ 13.5A 0~27A 0~ 40.5A 0~7.2A 0~ 14.4A 0~21.6A
Power 360W 720W 1080W 360W 720W 1080W 360W 720W 1080W
REGULATION(CV)
Lpad 20mV 20mV 20mV 45mV 45mV 45mV 85mV 85mV 85mV
Line 18mVv 18mV 18mVv 43mV 43mV 43mV 83mV 83mV 83mV
REGULATION(CC)
Load 41TmA 77mA 113mA 18.5mA 32mA 45.5mA 12.2mA 19.4mA 26.6mA
Line 41mA 77mA 113mA 18.5mA 32mA 45.5mA 12.2mA 19.4mA 26.6mA
RIPPLE & NOISE (Noise Bandwidth 20MHz; Ripple Bandwidth=1MHz)
CVp-p 60mV 80mV 100mV 60mV 80mV 100mV 60mV 80mV 100mV
CVrms 7mV 11mV 14mV mV TTmV 14mV 12mV 15mV 20mV
CCrms 72mA 144mA 216mA 27mA 54mA 81TmA 15mA 30mA 45mA
PROGRAMMING ACCURACY
Voltage 0.1% +10mV 0.1% +10mV | 0.1% +10mV 0.1% +10mV 0.1% +10mV | 0.1% +10mV | 0.1% +100mV | 0.1% +100mV| 0.1% +100m
Current 0.1% + 30mA | 0.1% + 60mA | 0.1%+100mA | 0.1% + 10mA | 0.1% + 30mA| 0.1% + 40mA| 0.1% + SmA 0.1% +15mA 0.1% +20mA
MEASUREMENT ACCURACY
Voltage 0.1% +10mV | 0.1% +10mV | 0.1% +10mV 0.1% +10mV | 0.1% +10mV | 0.1% +10mV | 0.1% +100mV | 0.1% +100mV| 0.1% +100m
Current 0.1% +30mA 0.1% +60mA | 0.1% +100mA | 0.19% +10mA 0.1% +30mA | 0.1% +40mA | 0.1% +5mA 0.1% +15mA 0.1% +20mA
RESPONSE TIME
Raise Time 50ms 50ms 50ms 50ms 50ms 50ms 100ms 100ms 100ms
Fall Time(Full Load) | 50ms 50ms 50ms 50ms 50ms 50ms 100ms 100ms 100ms
Fall Time(No Load) 500ms 500ms 500ms 500ms 500ms 500ms 1000ms 1000ms 1000ms
Load Transient Recover Time| 1ms Tms Tms Tms Tms Tms 2ms 2ms 2ms
(Load change from 50~100%)
PROGRAMMING RESOLUTION (By PC Remote Control Mode)
Voltage TmV TmvV TmV 2mV 2mV 2mV 3ImV 3mV 3mV
Current TmA 2mA 3mA TmA 2mA 3mA TmA 2mA 3mA
MEASUREMENT RESOLUTION (By PC Remote Control Mode)
Voltage TmV 1mV TmV 2mV 2mV 2mV 3mV 3mV 3ImV
Current 1mA 2mA 3mA TmA 2mA 3mA TmA 2mA 3mA
SERIES AND PARALLEL CAPABILITY
Parallel Operation Up to 3 units including the master unit
Series Operation Up to 2 units including the master unit
PROTECTION FUNCTION
OVP 3~33V 3~33V 3~33V 8 ~ 88V 8 ~ 88V 8 ~ 88V 16~ 176V 16 ~176V 16 ~176V
ocCpP 3.6 ~39.6A 5~79.2A 5~118.8A 1.35~14.85A| 2.7~29.7A 4.05 ~ 44.55A| 0.72 ~ 7.92A 1.44 ~15.84A| 2.16~23.76A
OHP Activated by elecated internal temperatures
FRONT PANEL DISPLAY ACCURACY, 4 digits
Voltage 0.1%+20mV 0.1%+20mV | 0.1%+20mV 0.1%+20mV 0.1%+20mV | 0.1%+20mV | 0.1%+100mV | 0.1%+100mV | 0.1%=+100mV]|
Current 0.1%+40mA 0.1%+70mA | 0.1%+100mA | 0.1%+20mA 0.1%+40mA | 0.1%+50mA | 0.1%+5mA 0.1%+30mA 0.1%+30mA
ENVIRONMENT CONDITION
Operation Temp 0C ~50C
Storage Temp -25°C ~70C
Operating Humidity | 20% ~ 85% RH; No condensation
Storage Humidity 90% RH or Less; No condensation
READ BACK TEMP COEFFICIENT
Voltage 100ppm/C of rated output voltage : after a 30 minute warm-up
Current 200ppm/C of rated output current : after a 30 minute warm-up
OTHER
Analog Control Yes
Interface USB/LAN/GPIB-USB (Option) /RS232-USB (Option)
Fan With thermal sensing control
POWER SOURCE 85VAC~265VAC, 47~63Hz, single phase
DIMENSIONS 71(W)x124(H) | 142(W)x124(H) | 214(W)x124(H) | 71(W)x124(H) | 142(W)x124(H) | 214(W)x124(H)| 71(W)x124(H) | 142(W)x124(H) | 214 (W)x124(H)
& WEIGHT x350(D) mm ; | x350(D)mm ; | x350(D) mm; | x350(D) mm; |x350(D) mm; | x350(D) mm; | x350(D) mm; |x350(D) mm; |x350(D) mm;
Approx. 3kg | Approx. 5.3kg | Approx. 7.5kg | Approx. 3kg Approx. 5.3kg | Approx. 7.5kg | Approx. 3kg Approx. 5.3kg | Approx. 7.5kg
PSW-001 PSW-002 PSW-003 PSW-004 PSW-005 PSW-006 PSW-007
ﬁ i u—llm w—- ¥ 'g,? \ N\,
-~ o mmm 7
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SPECIFICATIONS

PSW 250-4.5 PSW 250-9 PSW 250-13.5 PSW 800-1.44 PSW 800-2.88 PSW 800-4.32
OUTPUT RATING
Voltage 0~ 250V 0~ 250V 0~ 250V 0~ 800V 0 ~ 800V 0 ~ 800V
Current 0~ 4.5A 0~9A 0~13.5A 0~ 1.44A 0~ 2.88A 0~4.32A
Power 360W 720W 1080W 360W 720W 1080W
REGULATION(CV)
LPad 130mV 130mVv 130mvV 405mV 405mV 405mV
Line 128mv 128mV 128mV 403mv 403mvV 403mv
REGULATION(CC)
Load 9.5mA T4mA 18.5mA 6.44mA 7.88mA 9.32mA
Line 9.5mA T4mA 18.5mA 6.44mA 7.88mA 9.32mA
RIPPLE & NOISE (Noise Bandwidth 20MHz; Ripple Bandwidth=1MHz)
CVp-p 80mv 100mV 120mv 150mV 200mV 200mV
CVrms 15mV 15mV 15mV 30mv 30mv 30mVv
CCrms 10mA 20mA 30mA 5mA T0mA 15mA
PROGRAMMING ACCURACY
Voltage 0.1%+200mV 0.1%+200mV 0.1%+200mV 0.1%6+400mV 0.196+400mV 0.196+400mV
Current 0.1%+5mA 0.1%+10mA 0.1%+15mA 0.1%+2mA 0.19%+4mA 0.1%+6mA
MEASUREMENT ACCURACY
Voltage 0.19%+200mV 0.196+200mV 0.196+200mV 0.19%+400mV 0.19+400mV 0.19%+400mV
Current 0.1%+5mA 0.1%+10mA 0.1%+15mA 0.1%+2mA 0.1%+4mA 0.1%+6mA
RESPONSE TIME
Raise Time 100ms 100ms 100ms 150ms 150ms 150ms
Fall Time(Full Load) 150ms 150ms 150ms 300ms 300ms 300ms

- Fall Time(No Load) 1200ms 1200ms 1200ms 2000ms 2000ms 2000ms

2 Load Transient Recover Time 2ms 2ms 2ms 2ms 2ms 2ms

3 (Load change from 50~100%)

% PROGRAMMING RESOLUTION (By PC Remote Control Mode)

o Voltage 5mvV 5mvV 5mV 14mVv 14mv 14mv
Current TmA TmA TmA TmA TmA TmA
MEASUREMENT RESOLUTION (By PC Remote Control Mode)

Voltage 5mv 5mV 5mV 14mV 14mV 14mV
Current TmA TmA TmA TmA TmA TmA

m SERIES AND PARALLEL CAPABILITY

—_— Parallel Operation 3 3 3 3 3 3

E Series Operation N/A N/A N/A N/A N/A N/A

o PROTECTION FUNCTION

) OovP 20 ~ 275V 20~ 275V 20 ~ 275V 20 ~ 880V 20 ~ 880V 20 ~ 880V

w0 ocCpP 0.45 ~ 4.95A 0.9 ~9.9A 1.35~ 14.85A 0.144 ~ 1.584A 0.288 ~ 3.168A 0.432 ~ 4.752

5 OHP Activated by elecated internal temperatures

8 FRONT PANEL DISPLAY ACCURACY (4 digits)

O Voltage 0.1%+200mV 0.1%+200mV 0.1%+200mV 0.1%+400mV 0.1%+400mV 0.1%+400mV

o Current 0.1%+5mA 0.1%+10mA 0.1%+20mA 0.1%+2mA 0.1%+4mA 0.1%+6mA
ENVIRONMENT CONDITION
Operation Temp 0C~50C
Storage Temp -25C ~70C
Operating Humidity 20% ~ 85% RH; No condensation
Storage Humidity 90% RH or Less; No condensation
READ BACK TEMP COEFFICIENT
Voltage 100ppm/C of rated output voltage : after a 30 minute warm-up
Current 200ppm/‘C of rated output current : after a 30 minute warm-up
OTHER
Analog Control Yes
Interface USB/LAN/GPIB(Option)

Fan With thermal sensing control
POWER SOURCE 85VAC~265VAC, 47~63Hz, single phase
DIMENSIONS 71(W)x124 (H) 142(W)x124(H) 214(W)x124(H) 71 (W)x124(H) 142(W)x124 (H) 214(W)x124(H)
& WEIGHT x350(D) mm ; x350(D)mm ; x350(D) mm ; x350(D) mm ; x350(D) mm; x350(D) mm ;
Approx. 3kg Approx. 5.3kg Approx. 7.5kg Approx. 3kg Approx. 5.3kg Approx. 7.5kg
PSW-008 PSW-009 PSW-010 PSW-011 PSW-012

m Good Will Instrument Co., Ltd. | Simply Reliable



PSW 30-3

PSW-Series

DERING INFORMATION

6 (0~30V/0~36A/360W) Multi-Range DC Power Supply

PSW 30-72 (0~30V/0~72A/720W) Multi-Range DC Power Supply
PSW 30-108 (0~30V/0~108A/1080W) Multi-Range DC Power Supply
PSW 80-13.5 (0~80V/0~13.5A/360W) Multi-Range DC Power Supply
PSW 80-27 (0~80V/0~27A/720W) Multi-Range DC Power Supply
PSW 80-40.5 (0~80V/0~40.5A/1080W) Multi-Range DC Power Supply
PSW 160-7.2  (0~160V/0~7.2A/360W) Multi-Range DC Power Supply
PSW 160-14.4  (0~160V/0~14.4A/720W) Multi-Range DC Power Supply
PSW 160-21.6  (0~160V/0~21.6A/1080W) Multi-Range DC Power Supply
PSW 250-4.5  (0~250V/0~4.5A/360W) Multi-Range DC Power Supply
PSW 250-9 (0~250V/0~9A/720W) Multi-Range DC Power Supply
PSW 250-13.5  (0~250V/0~13.5A/1080W) Multi-Range DC Power Supply
PSW 800-1.44  (0~800V/0~1.44A/360W) Multi-Range DC Power Supply
PSW 800-2.88  (0~800V/0~2.88A/720W) Multi-Range DC Power Supply
PSW 800-4.32  (0~800V/0~4.32A/1080W) Multi-Range DC Power Supply

ACCESSORIES :

CD-ROM x 1(Programming Manual, User Manual), GTL-123 Test Lead x 1(for PSW 30V/80V/160V), Power Cord x 1
(Region dependent), GTL-240 USB Cable ” L “ Type x 1, PSW-004 Basic Accessories Kit x 1(for PSW 30V/80V/160V),
Includes : M4 Terminal screws and washers x 2, Air Filter x 1, Analog control protection dummy x 1, Analog control

lock lever x

1, M8 terminal bolts, nuts and washers x 2,

PSW-Series (LV) Rear Panel

PSW-Series (HV) Rear Panel

& v

—

« - B
-

GRA-410-J/E Rack Mount Kit (JIS/EIA)

For : PSW-Series

PSW-008 Basic Accessories kit for PSW 250V/800V models
PSW-009 Output terminal cover for 30V/80V/160V models
PSW-011  Output terminal cover for 250V/800V models
PSW-012  High voltage output terminal for 250V/800V model GTL-130 Test lead, 1200mm, 18AWG, UL 3239
OPTIONAL ACCESSORIES (for PSW 250V/800V)
PSW-001  Accessory Kit
PSW-002  Simple IDC Tool
PSW-003  Contact Removal Tool
PSW-005  Cable for 2 Units of PSW-Series in Series Mode Connection (for PSW 30V/80V/160V)
PSW-006  Cable for 2 Units of PSW-Series in Parallel Mode Connection
PSW-007  Cable for 3 Units of PSW-Series in Parallel Mode Connection
GUG-001  GPIB to USB Adaptor
GRA-410-) Rack Mount Kit (JIS)
GRA-410-E Rack Mount Kit (EIA) GUR-00TA USB to RS-232 Cable
GET-001  Extended Terminal with max. 30A(for PSW 30V/80V/160V) (for PSW-Series, 300mm)
GET-002  Extended Terminal with max. 10A(for PSW 250V/800V)
GET-005 Extended European Terminal with max. 20A (for PSW 30V/80V/160V) ..\
GTL-130  Test lead : 2 x red, 2 x black(for PSW 250V/800V) - \
PSW-010  Large filter (Type I1/111) /
GTL-248  GPIB Cable, Double Shielded, 2000mm
GTL-250  GPIB Cable, Double Shielded, 600mm \-/
GUR-001A USB to RS-232 Cable, 300mm
GUG-001 GPIB to USB Adapter GET-001 Extended Terminal GET-002 Extended Terminal GET-005 Extended European Terminal
(for GDS-3000Series, PSW-Series) (for PSW 30V/80V/160V) (for PSW 250V/800V) (for PSW 30V/80V/160V)
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GW Instek PSU-HV series has five models, including PSU 100-15, PSU 150-10, PSU 300-5, PSU 400-3.8,
and PSU 600-2.6. The launch of PSU-HV is to complete the existing PSU series so as to satisfy high
voltage application demands, allowing the augmented PSU-series to cover a voltage range from 6V to
600V. PSU-HV inherits the functional design and maintains the high power density characteristic and
1U height appearance of the PSU-LV series (PSU 6-200, PSU 12.5-120, PSU 20-76, PSU 40-38 and PSU
60-25). Furthermore, the original maximum output voltage of 60V is expanded to the maximum voltage
of 600V and the maximum power of 1560 watts. The launch of the PSU-HV series augments the existing
PSU-series to fully satisfy the extensive voltage demands of TU power supply market and provides
system integrators with more flexibilities and selections to conduct system integration. The introduction
of the PSU-HV series has perfected the PSU product line, which satisfies the application requirements
ranging from low voltage and large current to high voltage.

PSU'SerieS Utilizing same model units of the PSU-series to conduct series and parallel connections can increase
total output power, total current or total voltage. The wide voltage and current output ranges of the PSU-
series can fully satisfy various voltage and current measurement requirements. The PSU-series is a
single power output DC programmable power supply, which outputs 1200W to 1560W. The PSU-series
CE€ |usB |GPB é::l‘,’f, LAN Lﬁmi‘f provides maximum 2 units in series connection (models under 300V) to achieve maximum 600V or
4 units in parallel connection to obtain maximum 800A and the maximum output power of 6.24 kilowatts.
RS-232 |RS-485
The PSU-series allows settings for CC priority or CV priority. Under CC or CV mode, users can adjust
slew rate for output voltage or current based upon test requirements. There are two kinds of slew rate
FEATURES settings: high speed priority and slew rate priority. High speed priority sets slew rate at the maximum
speed to reach CC or CV mode. Slew rate priority allows users to set slew rate for CC or CV mode in
* Voltage Output : 6V/12.5V/20V/40V/60V/ order to control rise or fall slew rate. Slew rate priority mode is ideal for motor tests by adjusting the
100V/150V/300V/400V/600V rise time of output voltage to protect DUT from being damaged by inrush current occurred at turn-on.
 Power Output : T200W ~ 1560W Comparing with other TU power supplies available in the market, PSU supports a most complete array
* C.V/C.C Priority Mode of interfaces, including USB, LAN, RS-232, RS-485, analog control interface, GPIB (option), isolated
* Adjustable Voltage/Current Rise and Fall Time analog interface (voltage control), and isolated analog interface (current control). Via the multi-drop
mode, PSU will not need any switch/hub and GPIB cable for remote control and slave unit augmentation
when using LAN, USB or GPIB. This feature can help users save costs on augmentation
equipment for connecting slave while using LAN or USB.

* Series/Parallel Connection : Max. 2 units
(Models Under 300V)/4 units of The Same
Model

* High Efficiency and High Power Density The new PSU-HYV series is ideal for the primary input of DC/DC converter and servomotor production

% 1U Height and 19"Rack Mount Size application. PSU is often integrated into component test systems such as aging test equipment for

capacitors; 600V DC bias applications; aging test equipment for diode; semiconductor production

* Three sets of Preset Function equipment; automotive electronics; and ECU for V8 engine or V12 engine, etc.

* Bleeder Control Function

# Internal Resistance Function The PSU-series provides users with flexible settings of High/Low Level or Trigger input /Trigger output

signals with pulse width of 1 ~ 60ms. Trigger input controls PSU to output or upload preset voltage,

current and memory parameters. While outputting or uploading preset voltage, current and memory

POWER SUPPLIES [ *= s

* Panel Lock Function

* Protection : OVP, OCP, OHP, UVL, AC Fail, parameters PSU can produce corresponding Trigger output signals.
FAN Fail
* Standard : USB, LAN, RS-232, RS-485, [ i ey Gt P
Analog Control 5 s —ar ]
* Option : GPIB, Isolated Analog Interface %f ::&:" «E ’:\: '};E
(Voltage Control/Current Control) : - e T
2 2 40 6 80 100120 0 160 100 200 IRpEagnanAs AR RLR, T —T—

Note :  *1. Minimum voltage is guaranteed to maximum 0.2% of the rated output voltage.
*2. Minimum current is guaranteed to maximum 0.4% of the rated output current.
-I U Handle & Bracket ji ,:t 85~132Vac or 170~265Vac, consta.nt load.
*4. From No-load to Full-load, constant input voltage.
Measured at the sensing point in Remote Sense.
*5. Measure with JEITA RC-9131B (1:1) probe.

[N

} ' i\ *6. Measurement frequency bandwidth is 10Hz~20MHz.
*7. Measurement frequency bandwidth is 5Hz~1MHz.
*8. From 10%~90% of rated output voltage, with rated resistive load.
:’ ‘I" *9. From 90%~10% of rated output voltage, with rated resistive load.

*10. Time for output voltage to recover within 0.5% of its rated output for a load change from
10~90% of its rated output current. Voltage set point from 10%~100% of rated output.
*11. For load voltage change, equal to the unit voltage rating, constant input voltage.
*12. For 6V model the ripple is measured at 2~6V output voltage and full output current.
For other models, the ripple is measured at 10~100% output voltage and full output current.
*13. At rated output power.

m Good Will Instrument Co., Ltd. | Simply Reliable



SPECIFICATIONS
MODEL

PSU 6-200 | PSU 12.5-120 | PSU 20-76 | PSU 40-38| PSU 60-25| PSU 100-15 | PSU 150-10 PSU 300-5 | PSU 400-3.8| PSU 600-2.6

OUTPUT RATINGS

Rated Output Voltage (*1) 6V 12.5v 20V 40V 60V 100V 150V 300V 400V 600V
Rated Output Current (*2) 200A 120A 76A 38A 25A 15A T10A 5A 3.8A 2.6A
Rated Output Power 1200w 1500W 1520w 1520w 1500w 1500W 1500w 1500w 1520W 1560W
RIPPLE AND NOISE(*5)

CVp-p( 10 ~ 20MHz) p-p (*6) 60mV 60mV 60mV 60mvV 60mV 80mV 100mV 150mV 200mV 300mV
CVrms(5Hz ~ TMHz) r.m.s. (*7) 8mVv gmV 8mv 8mv 8mV 8mVv 10mv 25mV 40mVv 60mV
CCrms(5Hz ~ TMHz) r.m.s.(*12) 400mA 240mA 152mA 95mA 75mA 45mA 35mA 25mA 17mA 12mA
LOAD REGULATION

Voltage(*4) 2.6mV 3.25mV 4mV 6mV 8mV 12mvV 17mv 32mvV 42mV 62mV
Current(*11) 45mA 29mA 20.2mA 12.6mA T0mA 8mA 7mA 6mA 5.76mA 5.52mA
LINE REGULATION

Voltage(*3) 2.6mV 3.25mV 4mV 6mV 8mV 12mV 17mv 32mV 42mV 62mV
Current(*3) 22mA 14mA 9.6mA 5.8mA 4.5mA 3.5mA 3mA 2.5mA 2.38mA 2.26mA

ANALOG PROGRAMMING AND MONITORING

External Voltage Control Output Voltage
External Voltage Control Output Current
External Resistor Control Output Voltage
External Resistor Control Output Current

Output Voltage Monitor
Output Current Monitor
Shutdown Control
Output On/Off Control

Alarm Clear Control

CV/CC/ALM/PWR ON/OUT ON Indicator

Trigger Out
Trigger In

Accuracy and linearity:+0.5% of rated output voltage

Accuracy and linearity: +1% of rated output current

Accuracy and linearity:+1% of rated output voltage

Accuracy and linearity: +1.5% of rated output current

Accuracy: +1%

Accuracy: 1%

Turns the output off with a LOW (0V to 0.5V) or short-circuit

Possible logic selections: Turn the output on using a LOW (OV to 0.5V) or short-circuit, turn the output off using a HIGH
(4.5V to 5V) or open-circuit; Turn the output on using a HIGH (4.5V to 5V) or open-circuit, turn the output off using a LOW
(OV to 0.5V) or short-circuit

Clear alarms with a LOW (OV to 0.5V) or short-circuit

Photocoupler open collector output; Maximum voltage 30V, maximum sink current 8mA

Maximum low level output = 0.8V; minimum high level output = 2V; Maximum source current = 8mA

Maximum low level input voltage = 0.8V; minimum high level input votage = 2V, Maximum sink current = 8mA

FRONT PANEL

Display, 4 digits, Voltage Accuracy 0.1%+
Current Accuracy 0.2%+

12mvV 25mV 40mv 80mvV 120mVv 200mvV 300mV 600mV 800mV 1200mV
600mA 360mA 228mA 114mA 75mA 45mA 30mA 15mA 11.4mA 7.8mA

Indications GREEN LED's: CV, CC, V, A, VSR, ISR, DLY, RMT, LAN, M1, M2, M3, RUN, Output ON; RED LED's: ALM, ERR

Buttons Lock/Local(Unlock), PROT(ALM_CLR), Function(M1), Test(M2), Set(M3), Shift, Output

Knobs Voltage, Current

USB Port Type A USB connector

Transient Response Time 1.5ms ‘ Tms ‘ Tms ‘ Tms ‘ Tms ‘ Tms ‘ 2ms 2ms 2ms 2ms

OUTPUT RESPONSE TIME

Rise Time(*8) Rated load 80ms 80ms 80ms 80ms 80ms 150ms 150ms 150ms 200ms 250ms
No load 80ms 80ms 80ms 80ms 80ms 150ms 150ms 150ms 200ms 250ms

Fall Time(*9) Rated load 10ms 50ms 50ms 80ms 80ms 150ms 150ms 150ms 200ms 250ms
No load 500ms 700ms 800ms 1000ms 1100ms 1500ms 2000ms 2500ms 3000ms 4000ms

PROGRAMMING AND MEASUREMENTS (RS-232/485, USB, LAN, GPIB)

Output Voltage Programming Accuracy ~ 0.05%+ 3mV 6.25mV 10mvV 20mVv 30mVv 50mV 75mV 150mV 200mV 300mVv

Output Current Programming Accuracy  0.2%-+ 200mA 120mA 76mA 38mA 25mA 15mA T0mA SmA 3.8mA 2.6mA

Output Voltage Programming Resolution 0.2mV 0.4mV 0.7mV 1.3mV 2mV 3.4mV 5.2mV 10.2mV 13.6mV 20.4mV

Output Current Programming Resolution 6mA 4mA 2.5mA 1.2mA 0.8mA 0.5mA | 0.34mA | 0.19mA 0.13mA 0.09mA

Output Voltage Measurement Accuracy  0.1%+ 6mV 12.5mV 20mV 40mV 60mV 100mV 150mV 300mV 400mV 600mV

Output Current Measurement Accuracy  0.2%+ 400mA 240mA 152mA 76mA 50mA 30mA 20mA T0mA 7.6mA 5.2mA

Output Voltage Measurement Resolution 0.2mVv 0.4mV 0.7mvV 1.3mVv 2mV 3.4mV 5.2mV 10.2mV 13.6mV 20.4mV

Output Current Measurement Resolution 6mA 4mA 2.5mA 1.2mA 0.8mA 0.5mA 0.34mA 0.19mA 0.13mA 0.09mA

TEMPERATURE COEFFICIENCE

Voltage & Current

100ppm/°C after a 30 minute warm-up ‘ ‘ ‘ ‘ ‘ ‘

REMOTE SENSE COMPENSATION VOLTAGE(SINGLE WIRE)

Voltage v | v v 2v | 3v | 5V | 5V | 5V | sv | 5V
PROTECTION FUNCTION

Over Voltage Protection(OVP) Setting Range | 0.6~6.6V | 1.25~13.75V 2~22V 444V 566V 5~110V | 5~165V | 5~330V 5~440V 5~660V

Setting Accuracy 60mV 125mVv 200mV 400mV 600mV 1000mV | 1500mV | 3000mV 4000mV 6000mV

Over Current Protection(OCP) Setting Range 5~220A 5~132A 5~83.6A |3.8~41.8A | 2.5~27.5A | 1.5~16.5A 1~11A | 0.5~5.5A [0.38~4.18A|0.26~2.86A

. Setting Accuracy | 4000mA 2400mA | 1520mA 760mA 500mA 300mA 200mA 100mA 76mA 52mA

Under Voltage Limit(UVL) Setting Range 0~6.3V 0~13.12V 0~21V 0~42V 0~63V 0~105V | 0~157.5V | 0~315V 0~420V 0~630V

Over Temperature Protection(OHP)
Incorrect Sensing Connection Protection(SENSE)
Low AC Input Protection (AC-FAIL)
Shutdown (SD)

Power Limit (POWER LIMIT)

Operation
Operation
Operation
Operation
Operation
Value (Fixed)

Turn the output off.

Turn the output off.

Turn the output off.

Turn the output off.

Over power limit

Approx. 105% of rated output power

INTERFACE CAPABILITIES

uUsB

LAN

RS-232 / RS-485
GPIB (Factory Option)

TypeA: Host, TypeB: Slave, Speed: 1.1/2.0, USB Class: CDC(Communications Device Class)

MAC Address, DNS IP Address, User Password, Gateway IP Address, Instrument IP Address, Subnet Mask
Complies with the EIA232D / EIA485 Specifications

SCPI - 1993, IEEE 488.2 compliant interface

ISOLATED ANALOG CONTROL INTERFACE (FACTORY OPTION)

Voltage Control
Current Control

Using 0-5V or 0-10V signals for programming and measurement
Using 4-20mA current signals for programming and measurement

ENVIRONMENTAL CONDITIONS

Operating Temperature
Storage Temperature
Operating Humidity
Storage Humidity
Altitude

0°C~50°C

-25°C~70°C

20% ~ 85% RH; No condensation
90% RH or less; No condensation
Maximum 2000m

INPUT CHARACTERISTICS

Nominal Input Rating
Input Voltage Range
Input Frequency Range
Maximum Input Current
Inrush Current
Maximum Input Power
Power Factor

Hold-up Time

Efficiency (*13)

100Vac/200Vac(A)

100Vac/200Vac

100Vac/200Vac (%)

100Vac to 240Vac, 50Hz to 60Hz, single phase
85Vac ~ 265Vac

47Hz ~ 63Hz

21/11

Less than 50A

2000VA

0.99/0.98

20ms or greater

76.5/78.5 | 82.0/85.0 | 83.0/86.0 | 84.0/87.0 | 84.0/87.0 | 84.0/87.0 | 84.0/87.0 | 84.0/87.0 | 84.0/87.0 | 84.0/87.0

DIMENSIONS & WEIGHT

423(W) x 43.6(H) x 447.2(D)mm, Approx. 8.7kg

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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Rear Panel

PSU-Series

ORDERING INFORMATION

PSU 6-200 1200W Programmable Switching DC Power Supply PSU 100-15  1500W Programmable Switching DC Power Supply
PSU 12.5-120 1500W Programmable Switching DC Power Supply PSU 150-10  1500W Programmable Switching DC Power Supply
PSU 20-76 1520W Programmable Switching DC Power Supply PSU 300-5 1500W Programmable Switching DC Power Supply
PSU 40-38 1520W Programmable Switching DC Power Supply PSU 400-3.8 1520W Programmable Switching DC Power Supply
PSU 60-25 1500W Programmable Switching DC Power Supply PSU 600-2.6 1560W Programmable Switching DC Power Supply

ACCESSORIES :

CD-ROM x 1(User Manual, Programming Manual), Output terminal cover x 1, Analog connector plug kit x 1, Output terminal M8 bolt set(6V~60V model),
Input terminal cover x 1,1U Handle(RoHS),1U Bracket(LEFT, RoHS), 1U Bracket (RIGHT,RoHS), Power Cord(10A) provided for certain regions only

OPTIONAL ACCESSORIES

PSU-01B  Bus bar for 2 units in parallel connection GTL-246  USB Cable, USB 2.0A-B Type Cable, 4P

PSU-01C  Cable for 2 units in parallel connection GRM-001  Slide bracket 2pcs/set ,PSU option

PSU-02B  Bus bar for 3 units in parallel connection PSU-GPIB  GPIB Interface card (factory option)

PSU-02C  Cable for 3 units in parallel connection GPW-001  UL/CSA power cord 3m ,PSU option

PSU-03B  Bus bar for 4 units in parallel connection GPW-002  VDE power cord 3m ,PSU option

PSU-03C  Cable for 4 units in parallel connection GPW-003  PSE power cord 3m ,PSU option

PSU-232  RS232 Cable with DB9 connector kit PSU-ISO-I  Isolate current remote control card(factory option)
PSU-485  RS485 Cable with DB9 connector kit PSU-ISO-V |solate voltage remote control card(factory option)

PSU-001  Front panel filter kit(factory Installed)

PSU-01A  Joins a vertical stack of 2 PSU units together. 2U-sized handles x2, joining plates x2
PSU-02A  Joins a vertical stack of 3 PSU units together. 3U-sized handles x2, joining plates x2
PSU-03A  Joins a vertical stack of 4 PSU units together. 4U-sized handles x2, joining plates x2
FREE DOWNLOAD

Driver LabView Driver

POWER SUPPLIES [ *= s

PSU-001 PSU-01C PSU-02C GPW-001 PSU-01A
Front panel filter kit Cable for 2 units in parallel Cable for 3 units in parallel UL/CSA power cord 3m, Joins a vertical stack of 2 PSU
(factory Installed) connection connection PSU option units together. 2U-sized handles

X2, joining plates x2

T - S ‘
.,_T‘ v 9 N T
i. o PSU-232 Led \. %
. RS232 Cable with DB9 -

connector kit

PSU-01B ( \ PSU-03B GPW-002 PSU-02A
Bus bar for 2 units in parallel Bus bar for 4 units in parallel VDE power cord 3m, Joins a vertical stack of 3 PSU
A4 *
¥ '\ 7

connection connection PSU option units together. 3U-sized handles
X2, joining plates x2
= S
s (1o PSU-485 S e S
(@ 0] RS485 Cable with DB9 o e e o
!’ Q02 connector kit 2 r'Q l}
EREX — RS 0o V=
~~ TN (€]
O
PSU-02B £ PSU-03C GPW-003 PSU-03A
Bus bar for 3 units in parallel \ Cable for 4 units in parallel PSE power cord 3m, Joins a vertical stack of 4 PSU
connection connection PSU option units together. 4U-sized handles
GRM-001 P— X2, joining plates x2

—m e oo (£
E e o3 —— . 74
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M SERIES/PARALLEL OPERATION AND HIGH POWER DENSITY

Series Connection | 1 unit | 2 units Parallel connection| 1 unit | 2 units| 3 units | 4 units

To augment output power, the PSU-series can

Height of Sets w | 2u HeightofSets | 1U | 2U 3U 4U
PSU 6-200 &Y 12V PSU 6-200 &V |6V 6V 6V realize two-fold rated power(models under
2004 - 2000 2000 || O0A ) |ior0A  [E0pA 300V)via 2 same model units in series
PSU 12.5-120 12.5v | 25V PSU 12.5-120 | 12.5V | 12.5V | 12,5V | 12.5V
120A | 120A 120A | 240A | 360A | 480A connection; and four-fold rated power via
PSU 20-76 20V 40V PSU 20-76 20V |20V |20V |20V o .
4 same model units in parallel connection so
76A 76A 76A | 152A | 228A | 304A
PSU 40-38 40V | 20V PSU 40-38 40V [40v |40V |40V as to satisfy customers with large voltage and
38A | 38A 38A [ 76A [ 114A [152A | ) 2U heisht uni
EETEL o o STEaE e I e arge current requirements. eight units
25A 25A 25A | 50A 75A 100A in series connection can achieve maximum
PSU 100-15 100v | 200V PSU 100-15 100V | 100V | 100V | 100V . o
Ty s T O TV T 600V output. 4U height units in parallel
PSU 150-10 150V | 300V PSU 150-10 150V | 150V | 150V | 150V connection can output maximum 800A
10A 10A 10A |20A [30A |[40A
PSU 300-5 300V | 600V | | PSU 300-5 300V | 300V | 300V | 300V and 6240W.
SA | SA I Tsa [10a [15a [20a
PSU 400-3.8 400V = PSU 400-3.8 | 400V | 400V | 400V | 400V
3.3A = 3.8A |7.6A |11.4A [15.2A
PSU 600-2.6 600V - PSU 600-2.6 600V | 600V | 60OV | 600V
2.6A - 26A |52A |78A |104A
Remark : TU =* 43 6mm
“ REMOTE PROGRAM CONTROL (UP TO 31 UNITS CONNECTION)
Unit #N Unit #2 Unit #1 (Master)
RS 485 /232 RS 485232

out IN our IN
<« L L

RS 485/232 e
uss

I-AN —»ToPC

our 3 3

End terminal

Slave serial link
connector cable

Provide RS-232, RS-485, USB, GPIB and LAN for PC to remote
control Master PSU-Series. RJ-45 connector on the rear panel can
connect up to 31 units.

* For the detailed information please refer to User Manual

C.V/C.C PRIORITY MODE

Under the conventional C.V mode,
inrush current and surge voltage
appeared at forward voltage(Vf) of LED.

Under C.C priority mode, inrush
and surge voltage are effectively
restrained.

Conventional power supplies under the CV priority mode will
produce inrush current and surge voltage at turn-on. The PSU-

series has CV and CC priority modes.

Master serial link
cable (Gray Plug)

LAN or USB remote control and augmenting slave units by using
PSU-Series multi-drop mode will no longer need any switch/hub
that can help customers save equipment costs.

-l Charaderistic of Diode

GDS-3354

Gy
0

.
Power Supply
o

V-I Characteristic
of Diode

Using GDS-3354 DSO to Test LED
Operation Under C.V Priority and
C.C Priority Respectively

The CC priority mode can prevent inrush current and surge

voltage from occurring at turn-on to protect DUT.

Simply Reliable | Good Will Instrument Co., Ltd.
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Programmable Switching D.C. Power Supply

[l ADJUSTABLE SLEW RATE

VOLTAGE SLEW RATE CURRENT SLEW RATE

0.001V~0.06V/msec (PSU 6-200) | 0.001A~2A/msec [PSU 6-200)
0.001V~0.125V/msec (PSU 12.5-120) | 0.001A~1.2A/msec (PSU 12.5-120)
0.001V~0.2V/msec (PSU 20-76) 0.001A~0.76A/msec (PSU 20-76)
0.001V~0.4V/msec (PSU 40-38) 0.001A~0.38A/msec (PSU 40-38)

0.001V~0.6V/msec (PSU 60-25) | 0.001A~0.25A/msec (PSU 60-25) Adjustable Voltage Slew Rate
0.001¥-1.000V/msec (PSU100-1) | 0.001A~0.150A/msec (PSU 100-15) The PSU series can adjust slew rate for current and voltage. Via
0.001V~1.500V/msec (PSU 150-10) | 0.001A~0.100A/msec (PSU 150-10) setting the rise and fall time of voltage and current, users can verify
0.001V~1.500V/msec (PSU 300-5) | 0.001A~0.025A/msec (PSU 300-5) DUT's characteristics during voltage and current variation.
0.001V~2.000V/msec (PSU 400-3.8) | 0.001A~0.008A/msec (PSU 400-3.8) Additionally, slew rate adjustment can mitigate voltage shift to

effectively prevent DUT from being damaged by inrush current.

(LS00 LA jmsoc [FSU BN 28] | 70,001 0.0064 muse (ESU EMLE) This function is ideal for tests such as capacitive load and motor.

I3 ovP,0CPANDUVL I TRIGGER CONTROL (TRIGGER INPUT/TRIGGER OUTPUT)
4 (TRIG IN)
6200 5~ 220 0.6~ 6.6 0-63 3 5(Status COM2)
+5V 7
12.5-120 5-~132 1.25~13.75 | 0-~13.12 _l-.
330R =
20-76 5-83.6 2-~-22 0-21 A
AT 47 (TRIG OUT)
40-38 3.8-41.8 4-44 0-42 e
60-25 2.5~27.5 5~66 0~63 PSU-series provides users with complete trigger input and trigger
100-15 1.5~ 16.5 5-110 0105 output functions so as to flexibly control PSU-series. Each function
is elaborated as follows.
150-10 1-1 5~ 165 0-~157.5
Trigger Input function :
; G = =i
20> et G o= 1. Allow users to set the effective pulse width from 0~60ms for trigger input (0: the
400-3.8 0.38 ~ 4.18 5 - 440 0~ 420 LOW or HIGH signal of DC level for trigger input)
2. Receive trigger input to control PSU-series output or to output preset voltage and current.
600-2.6 0.26 ~ 2.86 5~ 660 0-~630 3. Receive trigger input to upload preset memory parameters.
Trigger Output function :
Once the voltage or current output exceeds the preset 1. Allow users to set the effective pulse width from 0~60ms for trigger output (0: the
level of OVP or OCP, PSU will shut down output to protect LOW or HIGH signal of DC level for trigger output)
. . 2. Set LOW or HIGH for output DC level
DUT.UVL s for users .tO set the minimum output V0|tage 3. PSU produces trigger output signal when setting output or changing preset value
from the output terminal. or uploading preset memory parameters.

EXTERNAL ANALOG CONTROL FUNCTION

EXT.V PSU EXT-R PSU Switch
ltesh] = bedra
o XV T 22| Anaiog i Analog e
AP connector : connector \_ i
} == 23 ; e | /.. --
2 core shisided : 2 core shielded 2 cone shielded
wire of twisted | wire of twisted wire or twisbod
par ] @ _Output past pair
N Ten'nlnal
« Pin23 — EXT-V (-) « Pin22 — EXT-R » Pin19 — Switch
e Pin22 — EXT-V (+) + Pin23 — EXT-R » Pin20 — Switch
» Wire shield — negative (-) output terminal + Wire shield — negative (-) output terminal » Wire shield — negative (-) output terminal

External Voltage Controls Voltage Range External Resistance Controls Voltage Range  External On-off to Control Output, on or off

iy

The rear panel of the PSU-series has an analog control terminal. The external analog

control interface allows external voltage or resistance to control voltage and current ~ (Bo6
output; and allows power supply to output or to be turned on and off. The diagram on 2\ 00
the upper shows typical connection methods for external control applications. For more :
detailed connection information please refers to user manual.

Good Will Instrument Co., Ltd. | Simply Reliable



M BLEEDERCONTROL

o)
PSU Bleed

resistor

I

{ {:
Load

.

PSU-Series Built-in Bleed Resistor

I VARIOUS INTERFACES SUPPORT

The PSU-Series employs a bleed resistor in parallel with the output terminal.
Bleed resistor is designed to dispatch the power from the power supply filter
capacitors when power is turned off or the load is disconnected. Without a
bleed resistor, power terminal may remain charged on the filter capacitors
for some time and be potentially hazardous. In addition, bleed resistor also
allows for smoother voltage regulation of the power supply as the bleed
resistor acts as a minimum voltage load. The bleed resistance can be turned
on or off using the configuration setting.

&l
e

. Analog Control Interface

2. RS485/RS232 Interface for Remote Control

e
ol et

3. LAN Port for System Communication

. USB Interface for Remote Control

. GPIB Interface for Remote Control
. Isolate Voltage Remote Control Card

. Isolate Current Remote Control Card

,1==‘

B USING THE RACK MOUNT KIT

|- ====0

Rack Mount Kit for PSU-Series EIA & )IS

@ OUTPUTON / OFF DELAY

PSU #1 (+33V) _h_l
on
1
PSU #2 (+5V) ! '
+
toon ! toor

PSU #3 (+15V)
PSU #4 (-15V)

{

: N

! it :
~ [«)) wv N

!.'.
Ol
‘lllllll
][] 18
(474
I
allee

The rack mount kit of the PSU-Series supports both EIA and
JIS standards. A standard rack can accommodate one unit
of the PSU-Series.

0t |

PSW #1 ON/OFF

|
L taon H 1 tao
V tion | | I
1 tior
! L7y

The Example of Output On/Off Delay Control Among Multiple Outputs of the PSU Units

The Output On/Off delay feature enables the setting of a specific
time delay for output on after the power supply output is turned

on, and a specific time delay for output off after the power supply
output is turned off. When multiple PSU units are used, the On/Off

delay time of each unit can be set respectively referring to fix
time points. This multiple-output control can be done through
the analog control terminal at rear panel or through the PC
programming with standard commands.

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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PSB-2400L/PSB-2400H/
PSB-2800L/PSB-2800H

POWER SUPPLIES - PSB-2000 Series

PSB-2800LS
CE |usB [Rs23:2 | GPIB
Analog ' Local | Front/Rear | LabVIEW

Control Bus Output | Driver

Note : PSB-2400H/PSB-2800H are not CE approved

FEATURES =

* Output Voltage Rating : 80V/800V, Output
Power Rating : 400W ~ 800W

* Constant Power Output for Multi-Range
(V & 1) Operation

* Series and Parallel Operation (2 Units in
Series or 4 Units in Parallel Maximum)

* 90 Degree Angle Rotatable Control Panel

* Sequence Function Edited by PC will be
Controlled Through Power Supply Optional
Interfaces

* Standard Interface : RS-232C/USB/Analog
Control Interface

* Optional Interface : GPIB

* Preset Function (3 Points)

* LabVIEW Driver

D27 Good Will Instrument Co., Ltd. | Simply Reliable

The PSB-2000 Series is a high power density, programmable and multi-range output DC
power supply. There are six models in the series including one power booster unit. The
PSB-2000 Series has the output voltage of 0~80V and 0~800V, and the output power ranges
of 0~400W and 0~800W. The multi-range output functionality facilitates flexible collocations
of higher voltage and larger current under the rated power range. Both series and parallel

connections can be applied to the PSB-2000 Series to fulfill the requirements of higher

The PSB-2000 Series provides three sets of preset function keys to memorize regularly
used settings of voltage, current and power that users can recall rapidly. The sequence
function, via RS232C, USB interface or optional GPIB interface, can connect with the
computer to produce output power defined by sequence of a series of set voltage and
current steps that are defined by the computer. This function is often used to establish a
standard test procedure for the verification of the influence on DUTs done by the swiftly

changing operating

The PSB-2000 Series protects over voltage and over current. The power supply output
function will be shut down to protect DUTs while the protection mechanism is triggered
to function. When conducting battery charging operation, the Hi-Q mode of the PSB-2000

Series will prevent reverse current from damaging power supply.

The PSB-2000 Series provides analog control interfaces on the rear panel to control PSB-
2000 Series output via the external voltage or to externally monitor voltage and current
output status of power supply. The PSB-2000 Series panel can be rotated 90 degree angle

suitable for vertical or horizontal position to accommodate the ideal space utilization.

SERIES OPERATION

MODEL NUMBER SINGLE UNIT TWO UNITS
PSB-2400L 80V/40A 160V/40A
PSB-2800L 80V/80A 160V/80A
(PBsc;Bo:tse?'oLI;:it for PSB-2800L Only) N/A N/A
PSB-2400L2 N/A N/A
PSB-2400H N/A N/A
PSB-2800H N/A N/A

PARALLEL OPERATION

MODEL NUMBER | SINGLE UNIT | TWO UNITS | THREE UNITS | FOUR UNITS
PSB-2400L 80V/40A 80V/80A 80V/120A 80V/160A
PSB-2800L 80V/80A 80V/160A 80V/240A 80V/320A
PSB-2800LS N/A 80V/160A 80V/240A N/A

(PSB-2800L x 1+ | (PSB-2800Lx 1+

PSB-2800LS x 1) | PSB-2800LS x 2)
PSB-2400L2 N/A N/A N/A N/A
PSB-2400H 800V/3A 800V/6A N/A N/A
PSB-2800H 800V/6A 800V/12A N/A N/A




SPECIFICATIONS

PSB-2400L PSB-2800L | PSB-2400L2 PSB-2400H PSB-2800H PSB-2800LS

OUTPUT RATING

Voltage 0~ 80V 0~ 80V 0~ 80V x2CH 0~ 800V 0~ 800V 80V

Current 0~ 40A 0~ 80A 0~40Ax2CH 0~3A 0~6A 80A

Power 400W 800W 800W 400W 300w 800W

REGULATION (CV)

Load 0.01% =+ 3mV of rated voltage 0.01% + 30mV of rated voltage N/A

Line 0.01% + 2mV of rated voltage 0.01% + 20mV of rated voltage

REGULATION (CC)

Load 0.02% + 3mA of rated current 0.05% + 15mA of rated current N/A

Line 0.01% = 2mA of rated current 0.05% = 10mA of rated current

RIPPLE & NOISE (Noise Bandwidth 20MHz ; Ripple Bandwidth=1MHz)

CVp-p 90mV 150mV 90mV 250mV (only output voltage 300mV (only output voltage N/A
measures more than 1% of the measures more than 1% of the
rated voltage) rated voltage)

CVrms 4mV 6mV 4mV 20mV (when current measures<2A) | 25mV(when current measures<2A)
35mV(when current measures>2A) | 40mV(when current measures>2A)

CCrms 30mA 60mA 30mA 15mA 20mA

PROGRAMMING ACCURACY

Voltage 0.1% setting+2digits 0.1% setting+2digits N/A

Current 0.2%setting+2digits 0.2% setting+2digits

Power +10W +10W (only output voltage measures more than 1% of rated voltage)

READ BACK ACCURACY

Voltage 0.2% reading+2digits 0.2% reading+2digits N/A

Current 0.3% reading+2digits 0.3% reading+2digits

Power 0.5% reading+5digits 0.5% reading+Vout x 40mA

RESPONSE TIME

Raise Time(Full load/No load)| 50ms 200ms N/A

Fall Time(Full load) 100ms 500ms

Fall Time(No load) 500ms 1000ms

Load Transient Recover Time | Tms 7ms

(Load change from 50~100%)

PROGRAMMING RESOLUTION

Voltage 10mV 100mV N/A

Current 10mA 10mA

Power ow 0w

MEASUREMENT RESOLUTION

Voltage 10mV 100mV N/A

Current 10mA 10mA

Power 10w 10w

SERIES AND PARALLEL CAPABILITY

Channel Number 1 1 2 1 1

Series Operation Up to 2 Units Up to 2 Units N/A N/A N/A For PSB-2800L

Parallel Operation Up to 4 Units Up to 4 Units N/A Up to 2 Units Up to 2 Units Only

Parallel with booster PSB-2800LS| N/A Up to 3 Units N/A N/A N/A

PPROTECTION FUNCTION

OVP (Fixed) Output off when 110% of rated voltage Output off when output voltage exceeds 110% of rated voltage N/A
OVP (Variable) Output off when operating; Setting range:1V~84V with front panel | Presettable in range from 10V ~ 840V om front panel
OCP (Fixed) Output off when 110% of rated current Output off when output voltage exceed 110% of rated current
OCP (Variable) Output off when operating;Setting range:1A~42A(84A for model number) |  Presettable in range from 0.1A ~ 6.30A om front panel
OHP Output off above heat sink setting temperature Output off at the intemal heat sink temperature over setting value
ENVIRONMENT CONDITION
Operation Temp 0°C ~40°C N/A
Storage Temp -20°C ~ 70°C
Operating Humidity 30% ~ 80% RH (no dew condensation)
Storage Humidity 30% ~ 80% RH (no dew condensation)
OTHER
Inrush Current 35A Max 70A Max 70A Mmax 35A Max 70A Max 70A Max
Power Consumption/Factor| 560VA/0.99 1120VA/0.99 | 1120VA/0.99 560VA/0.99 1120VA/0.99 1120VA/0.99
Cooling Method Forced air-cooling with fan motor
Power Source 100VAC ~ 240VAC, 50/60Hz, Single phase
Interface (Standard) RS-232C/USB
Interface (Optional) GPIB
Analog Control Yes
DIMENSIONS & WEIGHT
210(W) x 124(H) x 290(D)mm
Approx.5kg ‘ Approx.7kg Approx.7kg Approx. 5kg Approx. 6kg Approx. 7kg

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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PSB-2400L2 PSB-2400L/PSB-2400H/ PSB-2800LS

PSB-2800L/PSB-2800H

Rear Panel

ORDERING INFORMATION

PSB-003 Parallel Connection Kit for PSB-2400L 0~80V/0~40A/400W Multi-Range DC Power Supply

Horizontal Installation PSB-2800L 0~80V/0~80A/800W Multi-Range DC Power Supply
PSB-2400L2 0~80V x 2/0~40A x 2/800W Multi-Range DC Power Supply

PSB-2400H 0~800V/0~3A/400W Multi-Range DC Power Supply

’//‘ PSB-2800H  0~800V/0~6A/800W Multi-Range DC Power Supply
a PSB-2800LS 800W Slave (Booster) Unit For Current Extension Only
JE————
T ACCESSORIES :
"
-

User Manual (CD) x 1, AC Power Cord x 1, External Control Connector (26pin), Screws for output
m terminals on rear panel, Protection covers for output terminals on rear panel, Protection caps for output
{ L terminals on the front panel, GND Cable, USB Cable (For Model Number : PSB-2400L; PSB-2800L;
- PSB-2400L2; PSB-2400H; PSB-2800H) Local Bus (For Model Number : PSB-2400L; PSB-2800L;
PSB-2400L2; PSB-2400H; PSB-2800H)

OPTIONAL ACCESSORIES

POWER SUPPLIES [ Pt 2000 seres

PSB-004 Parallel Connection Kit for PSB-001 GPIB Card GTL-246 USB Cable
Vertical Installation PSB-003 Parallel Connection Kit for Horizontal Installation. GTL-248 GPIB Cable

Kit Includes : (PSB-007 Joint Kit, Horizontal bus bar x 2, PSB-005 x1) GRJ-1101 Modular Cable

PSB-004 Parallel Connection Kit for Vertical Installation. GRA-424 Rack Mount Kit

Kit Includes : (PSB-007 Joint Kit, Verical bus bar x 2, PSB-005 x 1)
PSB-005 Parallel Connection Signal Cable
PSB-006 Series Connection Signal Cable
PSB-007 Joint Kit : Includes 4 Joining Plates, (M3x6)screws x 4 ; (M3x8)screw x 2
PSB-008 RS232C Cable (PSB-2000 Only)

|- FREE DOWNLOAD
Driver Labview Driver
PSB-001 GPIB Control Board GRJ-1101 Modular Cable PSB-008 RS-232C Cable (pss-2000 only)

N,

PSB-005 Parallel Connection PSB-006 Series Connection PSB-007 Joint Kit

Signal Cable Signal Cable
L3 | e
_ »
o= |

m Good Will Instrument Co., Ltd. ‘ Simply Reliable



M MULTI-RANGE OUTPUT OPERATION

PSH-1036A
Pwmax = 360W
(Only One Point)
.

Output Voltage (V)

-
o
<

36A
Output Current (A)

The operation area of a Conventional Power Supply

Compared with the maximum power output of the conventional
power supply that is calculated by the maximum output voltage
multiplies by the maximum output current, the PSB-2000 series,
defying the formula, has a unique characteristic of multi-range
output (voltage and current). This distinguishing feature, under
the same maximum power output range, can output a higher
voltage with a smaller current and vice versa. For instance, for a
conventional power supply with a maximum power output of
360W, the maximum voltage and current outputs are likely to be

B  PRODUCTS IN THE SERIES

Output voltage

_400\‘1' Power Emit line

Qutput current

The operation area of a Multi-Range Power Supply for PSB-2000 Series

10V and 36A respectively. Comparatively, PSB-2400L, with the
maximum power output of 400W, provides voltage and current
output ranges of 0~80V and 0~40A. The maximum current of 5A
will be provided when the voltage reaches 80V and the maximum
voltage of 10V for the maximum current of 40A. PSB-2400L,
breaking the limitation of Pmax=Vmax x Imax,, broadens voltage
and current application ranges. The following diagrams illustrate
the voltage and current comparison between the multi-range
output power supply and the conventional power supply.

There are six models in the PSB-2000 Series. Model type, output voltage, output current and output power are as follows :

Channel Number 1 1
Voltage Rating** 0~ 80V 0~ 80V
Current Rating*** 0~ 40A 0~ 80A
Output Power (Max.) 400W 300W

2 1 1 NA
0~ 80V x2CH 0~ 800V 0 ~ 800V 80V
0~ 40A x 2CH 0~3A 0~6A 80A

800W 400W 800W 800W

PSB-2800LS, a booster unit acting as slave to extend current, can not operate alone. It must operate with PSB-2800L master.
“* The maximum current under the highest output voltage is power/voltage. For instance, when PSB-2400L outputs 80V the

maximum current is 400W/80V = 5A .

**% Same as above. When PSB2400L outputs 40A the highest voltage is 400W/40A = 10V .

SERIES AND PARALLEL CONNECTIONS

Series Connection

Hence, the PSB-2000 Series, with its multi-range output
function and the power extension capability of series and
parallel connections, is the high power density and high
performance to cost ratio DC power supply, which provides

Parallel Connection

a wider range of power applications for any limited equipment
space. The PSB-2000 Series is an ideal selection for testing
DC power supply module, automobile lithium and lithium
iron battery and electronic parts.

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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POWER SUPPLIES - PSB-1000 Series

PSB-1000 Series

C€ |opB uss BT

Analog Front/Rear
Control LAN Output

FEATURES ===

* LCD Display and User-Friendly Menu-Typed
Functional Interface

* Voltage Rating : 40V/160V, Output Power
Rating : 400W/800W

* Constant Power Output for Multi-Range(V & I)
Operation

* The 1/V Control Functions(Adjustable Slew Rate)
are Suitable for Diode Characteristic Load &
Surge Reducing

* Sequence Function for Sequential D.C
Waveform Output

* C.V/C.C Priority

* Auto Run for Output or Sequence Function

* Master-Slave Operation : 2 Units in Series/
4 Units in Parallel

* Synchronized Operation (Voltage Trigger,
Trigger In/Trigger Out Signal)

* Standard Interface : USB Host, LAN;
Option : GPIB

* |Internal Sense Control(Disable/Front Panel/
Rear Panel)Function

* LabVIEW Driver

PSB-106 Basic accessory kit :

M4 Terminal screws and washers x 2,
M8 Terminal bolts, Nuts and washers x 2,
Analog control protection dummy x 1,
Analog control lock level x 2, Short bar x 1

x-
§-

gL s

Good Will Instrument Co., Ltd. | Simply Reliable

PSB-1000 is a series of Multi-Range DC Power Supply, whose maximum voltage output of 320V can be
realized by placing 2 sets of 160V units in series connection. By connecting 4 sets of PSB-1800L units in
parallel, the maximum current output of 320A can be achieved.

The PSB-1000 series is a bench-top power supply featuring user friendly interface, which can clearly display
setting conditions and measurement results via LCD display and menu-typed functionality selection without
referring to the user manual. All settings can be done by functionality keys, numerical keys, and speed dial
keys. The 30A output capability from the front output terminal of the PSB-1000 series can better meet the
requirements of laboratories and scientific R&D departments.

The PSB-1000 series features user friendly menu-typed functionality interface and its built-in functionalities
can better meet industry's application requirements. Both front panel and rear panel output terminals of
the PSB-1000 series facilitate researchers to access power output conveniently. The display panel adopts
menu-typed functionality selection to help users quickly familiarize with settings and operation that is
extremely suitable for on-site engineers and R&D engineers who deal with complicated functional setting
requirements. Power On Configuration allows users to select previously set SEQ to carry out automatic
execution as soon as power is turned on. For production lines demanding sequential power supply output
application requirements, tremendous time can be saved by this function, which exempts users from
resetting sequential power supply when power is turned on every single time.

Voltage Trigger allows users to set pulse signals for leading edge threshold and trailing edge threshold.
VOLT TRIG can be applied to Automatic test system by providing output time for working voltage via BNC
adapter. The Output Delay function facilitates users to respectively set action time for power output on and
power output off for multiple sets of PSB-1000 so as to realize sequential power output applications.

The PSB-1000 series is equipped with multi range power output capability providing fourfold rated power
output to meet customers' flexible application requirements.

SPECIFICATIONS

Model Name PSB-1400L PSB-1400M PSB-1800L PSB-1800M
OUTPUT RATING

Output Voltage(V) 0~40 0~160 0~40 0~160
Output Current(A) 0~40 0~10 0~80 0~20
Output Power(W) 400W 400W 800W 800W
REGULATION (CV)

Load Regulation (mV) 25 85 25 85
Line Regulation (mV) 23 83 23 83
REGULATION (CC)

Load Regulation (mA) 45 15 85 25
Line Regulation (mA) 45 15 85 25
RIPPLE & NOISE (Noise Bandwidth 20MHz ; Ripple Bandwidth = 1TMHz)

CV p-p 60 60 80 80
CVrms 7 12 11 15
CCrms 80 20 160 40
PROGRAMMING ACCURACY

Voltage (mV) 0.1% + 10 50 10 50
Current (mA) 0.1% + 20 10 40 20
MEASUREMENT ACCURACY

Voltage (mV) 0.1% + 10 50 10 50
Current (mA) 0.1% + 20 10 40 20
RESPONSE TIME

Raise Time (ms) 50 100 50 100
Fall Time(Full load) (ms) 50 150 50 150
Fall Time(No load) (ms) 500 1200 500 1200
Load Transient Recover Tme&ms) 1 ] 1 ]
(Load change from 50 to 100%)

PROGRAMMING RESOLUTION (By PC Remote Control Mode)

Voltage (mV) 1 3 1 3
Current (mA) 1 1 2 1
MEASUREMENT RESOLUTION (By PC Remote Control Mode)

Voltage (mV) 1 3 1 3
Current (mA) 1 1 2 1
SERIES AND PARALLEL CAPABILITY

Parallel Operation Up to 4 units including the master unit

Series Operation Up to 2 units including the master unit

PPROTECTION FUNCTION

OVP (V) 4-44 5-176 4-44 5-176
OCP (A) 4-44 1-11 5-88 2-22
OHP Turn the output off. | Turn the output off.| Turn the output off. | Turn the output off.




PSB-1000 Series
SPECIFICATIONS
Model Name PSB-1400L PSB-1400M PSB-1800L PSB-1800M
FRONT PANEL DISPLAY ACCURACY (4 Digits)
Voltage (mV)  0.1% + 20 100 20 100
Current (mA)  0.1% + 20 10 40 20

ENVIRONMENT CONDITION

Operation Tem
Storage Temp

Operating Humidity
Storage Humidity

p 0°C~40°C

-25°C~70°C

20% ~ 85% RH; No condensation
90% RH or less; No condensation

OTHER

Analog Control Yes

Interface USB/LAN/GPIB(Option)

Power Source 100Vac ~ 240Vac, 50Hz ~ 60Hz, single phase
Dimension 214(W)x124(H)x350(D) mm

Weight

‘ Approx. 5.2kg ‘

Approx. 5.2kg ‘ Approx. 6.8kg ‘ Approx. 6.8kg

ORDERING INFORMATION

PSB-1400L
PSB-1400M
PSB-1800L
PSB-1800M

40V/40A/400W Programmable Multi-Range D.C. Power Supply
160V/10A/400W Programmable Multi-Range D.C. Power Supply
40V/80A/800W Programmable Multi-Range D.C. Power Supply
160V/20A/800W Programmable Multi-Range D.C. Power Supply

ACCESSORIES :
CD ROM (User Manual, Programming Manual) x 1, Power cord for UL/CSA or PSE(Region dependent),

Output terminal

cover, Type A-B USB cable, PSB-106 Basic accessory kit :

M4 terminal screws and washers x 2, M8 Terminal bolts, Nuts and washers x 2, Analog control protection
dummy x 1, Analog control lock level x 2, Short bar x 1

OPTIONAL ACCESSORIES

PSW-001
PSW-002
PSW-003
PSB-101
PSB-102
PSB-103
PSB-104
PSB-105
PSB-106

GRA-418
GRA-418-E
GTL-123

Analog remote control connector kit

Simple IDC tool

Contact removal tool

Cable for 2 units of PSB-1000 in parallel connection

Cable for 3 units of PSB-1000 in parallel connection

Cable for 4 units of PSB-1000 in parallel connection

Cable for 2 units of PSB-1000 in series connection

GPIB card

Basic accessory kit :

M4 Terminal screws and washers x 2, M8 Terminal bolts, Nuts and washers x 2,
Analog control protection dummy x 1, Analog control lock level x 2, Short bar x 1
Rack Mount Kit(JIS)

Rack Mount Kit(EIA)

Test leads:1x red,1x black

FREE DOWNLOAD

Driver

Labview Driver

Rear Panel

PSB-101 Cable for 2 units of PSB-1000

in parallel connection
TN

N\

PSB-102 Cable for 3 units of PSB-1000

in parallel connection

{1

PSB-103 Cable for 4 units of PSB-1000

in parallel connection

M

PSB-104 Cable for 2 units of PSB-1000

in series connection

7

PSB-105 GPIB card

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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POWER SUPPLIES - PSH-Series

B ble Switching D.C. P SupDl

PSH-Series

Rear-Panel PC
Output | Software

LabVIEW

RS-232 Driver

GPIB

FEATURES

* Wide Input Voltage Range and High Power
Factor (P.F)

* High Efficiency and High Power Density

* Constant Voltage and Constant Current
Operation

* Over Voltage , Over Current and
Over Temperature Protection

* Self-Test and Software Calibration

* Output ON/OFF Control

* Low Ripple and Noise

* LCD Display

* Built-in Buzzer Alarm

* Standard Interface : RS-232C

* Optional Interface : GPIB ( IEEE-488.2)

* LabVIEW Driver

Rear Panel

Good Will Instrument Co., Ltd. | Simply Reliable

The PSH-Series is a single output from 360W to 1080W, programmable switching DC power supply.
OVP, OCP and OTP protect the power supply and loads from unexpected conditions. Remote sensing
adds an extra level of precision by compensating cable losses between loads. The bright LCD with
simultaneous parameter outputs allows effortless operation. Self-test and software calibration features
also reduce maintenance overhead. SCPI commands and LabVIEW driver access through the RS-232C
or the optional GPIB interface allow remote control and ATE software development capability. Modular
architecture, dedicated rear-panel output, and the 19 inch 4U rack mounting option ensure that the
PSH-Series is optimized for large systems.

SPECIFICATIONS

PSH-2018A PSH-3610A PSH-3620A PSH-3630A
OUTPUT
Voltage 20V 36V 36V 36V
Current 18A 10A 20A 30A
REGULATION (C.V.)
Load < 0.1%+5mV < 0.1%+5mV <0.1%+5mV < 0.1%+5mV
Line < 0.05%+5mV < 0.05%+5mV <0.05%+5mV < 0.05%+5mV
REGULATION (C.C.)
Load < 0.2%+5mA < 0.2%+5mA <0.2%+10mA < 0.2%+15mA
Line < 0.2%+5mA < 0.2%+5mA <0.2%+10mA < 0.2%+15mA
RIPPLE & NOISE
Voltage (mVrms) < 10mVrms < 10mVrms <10mVrms < 10mVrms
Voltage (mVp-p) | < 100mVp-p < 100mVp-p <100mVp-p < 100mVp-p

20Hz~20MHz 20Hz~20MHz 20Hz~20MHz 20Hz~20MHz
Current (mArms)| < 0.2% < 02% <0.2%+20mA < 0.2%+40mA
RESOLUTION
Voltage ‘ 10mv ‘ 10mv ‘ T0mv ‘ 10mv
Current 10mA T0mA 10mA T10mA
PROGRAM ACCURACY
Voltage < 0.05%+25mV < 0.05%+25mV < 0.05%+25mV < 0.05%+25mV
Current < 0.2%+30mA < 0.2%+30mA < 0.2%+30mA < 0.2%+30mA

READBACK RESOLUTION (Meter)

Voltage Same as Resolution
Current Same as Resolution

READBACK ACCURACY (Meter)
Voltage ‘ Same as Program Accuracy

As Resolution
As Resolution

Same as Resolution Same as Resolution
Same as Resolution Same as Resolution

Same as Program Accuracy
Same as Program Accuracy

Same as Program Accuracy
Same as Program Accuracy

As Program Accuracy

Current Same as Program Accuracy As Program Accuracy

READBACK TEMP. COEFFICIENT

(1096~90%)
Voltage Down
(90%~10%)

(£95% rating load)
<150ms
(=10% rating load)

(£95% rating load)
<150ms
(=10% rating load)

(£95% rating load)
=150ms
(= 10% rating load)

Voltage (25 T5°C)] <100ppm/°C [ <100ppm/°C | <100ppm/°C | <100ppm/°C
RESPONSE (Rise/Fall) TIME
Voltage Up <150mS <150mS <150mS <150mS

(£95% rating load)
<150ms
(210% rating load)

RECOVERY TIME ( 50% Step Load Change From 25%~75% )

CV Mode \

< 2msS

[<ams

| <ams

| <2ms

PROTECTION

OVP/OCP/OTP

\%

Rush Current

\

OUTPUT ON/OFF CONTROL

Vv

INTERFACE

Standard : RS-232C; Optional : GPIB

POWER SOURCE

AC90V~250V, 50/

60Hz

DIMENSIONS & WEIGHT

108(W)x142(H)x393(D)
mm; Approx. 3.3kg

108(W)x142(H)x393 (D)
mm; Approx. 3.3kg

188(W)x142(H)x393 (D)
mm; Approx. 6.2kg

268(W)x142(H)x393 (D)
mm; Approx. 9.3kg

ORDERING INFORMATION

360W Programmable Switching D.C. Power Supply
360W Programmable Switching D.C. Power Supply
720W Programmable Switching D.C. Power Supply

1080W Programmable Switching D.C. Power Supply

PSH-2018A
PSH-3610A
PSH-3620A
PSH-3630A

ACCESSORIES :

User manual x 1, Power cord x 1

OPTION

Opt. 01: GPIB Interface ( Factory Installed)
OPTIONAL ACCESSORIES

GRA-403
GTL-232
GTL-122
GTL-248

PC Software
Driver

Rack Mount Kit

RS-232C Cable, 9-pin Female to 9-pin, null Modem for Computer
Test Lead, U-type to Alligator Test Lead, Max. Current 40A, 1200mm
GPIB Cable, Double Shielded, 2000mm

FREE DOWNLOAD

PC Software including Data Log ; Remote Control Software

Labview Driver

Note : When Opt.01 GPIB interface is ordered, the standard interface RS-232C will be deleted.




. ble Switching D.C. P SupDl

PSP-603/405/2010

C€ RS-232 Sof?v?are

FEATURES =
* LCD Display

* Output ON/OFF Control

* 3 Step Fan Speed Control

* Voltage/Current/Power Setting

* Key Lock to Avoid Error Operation

* Normal , +% & -% Output Operation Key

* Standard Interface : RS-232C

* Optional European Type Jack Terminal

European Type Jack Terminal

— ) )

o e
B °

Rear Panel

The PSP-Series is a single output, 200W, programmable switching DC power supply. OVL, OCL, OTP,
and OPL protect the PSP-Series and its loads from unexpected conditions. The PSP-Series has a large
LCD panel with output and parameter views and a key lock feature to prevent changing the settings.
The PSP-Series is suitable for generic bench-top applications in laboratories and educational

institutions.

SPECIFICATIONS

OUTPUT

Model PSP-603 PSP-405 PSP-2010
Voltage 0~ 60V 0~ 40V 0~20V
Current 0~3.5A 0~5A 0~ 10A
VOLTAGE REGULATION
Load < 10mv < 10mv < 10mv
Line < 0.05% < 0.05% = 0.05%
CURRENT REGULATION
Load < 5mA < 5mA = 5mA
Line < 0.05% < 0.05% < 0.05%
RIPPLE
Voltage (mVrms) < 20mv < 20mv < 20mv
Current (mArms) < 10mA < 10mA =< 10mA
RESOLUTION
Voltage 20mv 10mvV 10mV
Current 10mA 10mA 10mA
PROGRAM ACCURACY
Voltage +0.05%rdg * 4digits +0.05%rdg + 3digits +0.05%rdg + 3digits
Current +0.1%rdg + 5digits +0.1%rdg + 5digits +0.3%rdg + 10digits

READBACK (METER) RESOLUTION

Same as Resolution
Same as Resolution

Same as Resolution

Same as Resolution

Voltage Same as Resolution
Current Same as Resolution

READBACK (METER) ACCURACY

Voltage Same as Program Accuracy | Same as Program Accuracy | Same as Program Accuracy
Current Same as Program Accuracy | Same as Program Accuracy | Same as Program Accuracy

PROTECTION

OVL/OCL/OPL/OTP ‘ v \ v \ v

OUTPUT ON/OFF CONTROL

| v | v | v

DISPLAY

LCD

INTERFACE (STANDARD)

RS-232C

POWER SOURCE

AC 115V/230V+15% , 50/60Hz

DIMENSIONS & WEIGHT

225(W) x 100(H) x 305(D) mm ; Approx. 4kg

ORDERING INFORMATION

PSP-603
PSP-405  200W Programmable Switching DC Power Supply

PSP-2010 200W Programmable Switching DC Power Supply

ACCESSORIES :

User manual x 1, Power cord x 1, Test lead GTL-104A x 1, European test lead GTL-204A x 1
OPTIONAL ACCESSORIES

GTL-232A RS-232C Cable
GRA-428 Rack Mount Kit, 19", 3U Size

FREE DOWNLOAD
PC Software  RS-232C Remote Control Software

200W Programmable Switching DC Power Supply

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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The PPX-Series programmable high-precision DC power supplies include six models; PPX-
1005 (10V/5A/50W), PPX-2002(20V/2A/40W/), PPX-2005 (20V/5A/100W) ), PPX-3601(36V/1A/36W),
PPX-3603(36V/3A/108W), and PPX-10HO1(100V/1A/100W). This series has the output low noise
(0.35mVrms) and fast transient response characteristics (<50ps) of conventional linear power
supplies. It also provides constant voltage and constant current priority output modes, and the series
can also set the voltage and current rising/falling slew rates separately, and the delay time for the

\ output to be turned on and off.

The PPX-Series has four current levels and two voltage levels to provide users with high-precision
@ measurements, and via the Data Logger function, the measurement records can be stored in the USB

for long-term measurement and recording of loT devices, portable devices, wearable devices, and

PPX-Series sensor components.

In order to extend the use time of portable devices and wearable devices, manufacturers are not only
C€ |Rs232 [RS485 | USB | LAN . . : . . . .
committed to improving the operating efficiency of the circuit, but also reducing standby power
consumption as much as possible. In order to satisfy users’ low-power measurement applications,
Extl/O | GPIB GW Instek has launched the PPX-Series with current measurement resolutions (0.1pA, TpA, 10pA,
0.1mA) and voltage measurement resolutions (0.1mV, TmV) to provide power for portable devices and

wearable devices. When the device enters the sleep mode or the standby mode, the PPX series can still

FEATURES =~ measure the subtle current changes of the DUT.

* CV, CC Priority Start Function

. The PPX-Sseries provides the Test Sequence function, which allows users to arbitrarily define output
* Four Levels of Current Measurement

. . waveforms. The voltage rising or falling time and the voltage maintenance time of each step can be

Resolution (min. 0.1pA)/Two Levels of Voltage A ] R ]
. . set. For the operation, users can directly edit parameters on the front panel of the PPX-Series, or the

Measurement Resolution (min. 0.1mV)

* Power Output ON/OFF Delay Function

* Adjustable Voltage and Current Slew Rate

CSV file can be edited via computer and imported into the PPX-Series, and the PPX-Series can be
remotely edited. In addition, the OCP Delay function of the PPX-Series allows users to flexibly adjust

. . the time to enable the over-current protection according to the characteristics of the DUT to protect
* Bleeder Circuit Control

) . the DUT and at the same time to test the current change of the DUT within a certain period of time.
* Delayed Over-current Protection(OCP Delay)

* Sequential Power Output Function Other than voltage, current, and power measurement, the PPX-Series also supports temperature
* Remote Sensing Function & Data Logger measurement. While collocating with a K Type Thermocouple, the temperature range can be measured
* 10 Sets of Memory Function from -200°C ~ +1372°C. Supported standard communication interfaces include USB, LAN, RS-232, RS-

* Over Voltage Protection, Under Voltage Limit, 485 and optional GPIB interface.
Over Current Protection, Over Temperature
Protection, AC Alarm Function

* Supports K Type Thermocouple Temperature

POWER SUPPLIES [ #rseres

Measurement
* |nterfaces: USB, LAN, RS-232, RS-485,
Analog Control; Opt: GPIB GTL-205A Temperature probe Adapter(thermal GTL-259 RS-232 Cable with DB9

coupling, K-Type), about 1000mm connector to RJ45
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GTL-260 RS-485 Cable with DB9 connector to RJ45 GTL-262 RS-485 Slave cable
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SPECIFICATIONS

Model PPX-1005 PPX-2002 PPX-2005 PPX-3601 PPX-3603 PPX-10HO1
DC Output Mode
Output Voltage 10.000v 20.000V 20.000v 36.000V 36.000V 100.00V
Output Current 5.0000A 2.0000A 5.0000A 1.0000A 3.0000A 1.0000A
50w 40w 100w 36W 108w 100w

Output Power

CONSTANT VOLTAGE OPERATION

Line Regulation

Load Regulation
Transient Response™
Ripple Noise(Vrms?/Vpp~)

Rise Time*  Rated load
No load

Fall Time® Rated load
No load

Setting Range (105%)

Setting Resolution

Setting Accuracy (23°C+5°C)

Remote Sensing Compensation Voltage(single line)
Temperature Coefficient (TYP.)

+(0.01% of setting+1mV)
+(0.01% of setting+2mV)
<50us
0.35mVrms/<6mVpp
20ms

20ms

10ms

100ms

0V ~10.5V

TmvV

+(0.03% of setting+3mV)
v

100 ppm/°C

+(0.01% of setting+1mV)
+(0.01% of setting+2mV)
<50us
0.5mVrms/<8mVpp
50ms

50ms

20ms

150ms

oV ~21.0v

TmV

+(0.03% of setting+5mV)
1A%

100 ppm/°C

+(0.01% of setting+1mV)
+(0.01% of setting+3mV)
<50us
0.5mVrms/<8mVpp
50ms

50ms

20ms

150ms

oV ~21.0v

TmvV

+(0.03% of setting+5mV)
1A%

100 ppm/°C

+(0.01% of setting+3mV)
+(0.01% of setting+3mV)
<50us
0.8mVrms/<10mVpp
50ms

50ms

20ms

150ms

0oV ~37.8V

TmvV

+(0.03% of setting+8mV)
1A%

100 ppm/°C

+(0.01% of setting+3mV)
+(0.01% of setting+4mV)
<50us
0.8mVrms/<10mVpp
50ms

50ms

20ms

150ms

oV ~37.8V

%

+(0.03% of setting+8mV)
v

100 ppm/°C

+(0.01% of setting+7mV)
+(0.01% of setting+7mV)
<100us
1.2mVrms/<15mVpp
100ms

100ms

50ms

250ms

0V ~105.0V

10mv

+(0.03% of setting+20mV)
3v

100 ppm/°C

CONSTANT CURRENT OPERATION

Line Regulation

Load Regulation

Ripple Noise(Arms™)

Setting Range (105%)

Setting Resolution

Setting Accuracy (23°C+5°C)
Temperature Coefficient (TYP.)

+(0.02% of setting+250pA)
+(0.02% of setting+250uA)
2mA

O0A ~5.25A

0.1mA

+(0.05% of setting+3.0mA)
200 ppm/°C

+(0.02% of setting+100uA)
+(0.02% of setting+100pA)
TmA

0A ~2.1A

0.TmA

+(0.05% of setting+1.0mA)
200 ppm/°C

+(0.02% of setting+250uA)
+(0.02% of setting+250pA)
2mA

0A ~ 5.25A

0.TmA

+(0.05% of setting+3.0mA)
200 ppm/°C

+(0.02% of setting+50pA)
+(0.02% of setting+50pA)
400uA

0A ~1.05A

0.1mA

+(0.05% of setting+0.5mA)
200 ppm/°C

+(0.02% of setting+150uA)
+(0.02% of setting+150uA)|
TmA
0A ~ 3.15A
0.TmA

+(0.05% of setting+1.5mA)
200 ppm/°C

+(0.02% of setting+50uA)
+(0.02% of setting+50uA)
TmA

0A ~ 1.05A

0.TmA

+(0.05% of setting+1.0mA)
200 ppm/°C

MEASUREMENT AND DISPLAY

Voltage Range H 10.000V 20.000V 20.000V 36.000V 36.000V 100.00V
L 1.0000V 2.0000V 2.0000V 3.6000V 3.6000V 10.000V
Current Range H 5.0000A 2.0000A 5.0000A 1.0000A 3.0000A 1.0000A
M 500.00mA 200.00mA 500.00mA 100.00mA 300.00mA 100.00mA
L 50.000mA 20.000mA 50.000mA 10.000mA 30.000mA 10.000mA
LL 5.0000mA 2.0000mA 5.0000mA 1.0000mA 3.0000mA 1.0000mA
Measurement Voltage(H) TmVv TmV TmV TmV TmvV 10mVv
Resolution Voltage(L) 0.1mV 0.1mV 0.1mV 0.1mV 0.1mV Tmv
Current(H) 0.1mA 0.1mA 0.1mA 0.1mA 0.1mA 0.1mA
Current(M) 0.01mA 0.01mA 0.01mA 0.01mA 0.01mA 0.01mA
Current(L) 0.001mA 0.001mA 0.001mA 0.001mA 0.001mA 0.001mA
Current(LL) 0.0001mA 0.0001mA 0.0001mA 0.0001mA 0.0001mA 0.0001mA
Measurement Vo|tage(H/|_) +(0.03% of rdg + 2mV) +(0.03% of rdg + 4mV) +(0.03% of rdg + 5mV) +(0.03% of rdg + 6mV) +(0.03% of rdg + 8mV) +(0.03% of rdg + 15mV)
Accuracy Temperature Coefficient*(ryp) | 100 ppm/°C 100 ppm/°C 100 ppm/°C 100 ppm/°C 100 ppm/°C 100 ppm/°C
Current(H/M) +(0.05% of rdg + 2.5mA) +(0.05% of rdg + 1.0mA) +(0.05% of rdg + 2.5mA) +(0.05% of rdg + 0.4mA) +(0.05% of rdg + 1.2mA) +(0.05% of rdg + 1.0mA)
Current(L/LL) +(0.1% of rdg + 40pA) +(0.1% of rdg + 24uA) +(0.1% of rdg + 40uA) +(0.1% of rdg + 16uA) +(0.1% of rdg + 28nA) +(0.1% of rdg + 24puA)
Temperature Coefficient“(TYp)| 200 ppm/°C 200 ppm/°C 200 ppm/°C 200 ppm/°C 200 ppm/°C 200 ppm/°C
TEMPERATURE MEASURED
Temperature Range -200°C~+1372°C
(K-Type Thermocouple) Resolution | 0.25°C
Accuracy +(0.5% +2°C)
PROTECTION
Over Voltage Operation Turns the output off, displays OVP and lights ALARM
Protection(OVP)  Setting Range 0.5V~ 11.0V [ 1ov-220v [ 1ov-220v [ 18v-30.6v [ 1.8v-39.6v [ sov-1100v
(5% to 110% of the rated output voltage)
Setting Accuracy | =(1% of rating)
Over Current Operation Turns the output off, displays OCP and lights ALARM
Protection(OCP)  Setting Range 0.25A ~ 5.5A [ 01a-~224 [ 025A~55A [ 00sa~11a [ 015a~33A [ oosa-11a
(5% to 110% of the rated output current)
Setting Accuracy | (1% of rating)
Over Temperature Operation Turns the output off, displays OTP and lights ALARM
Protection(OTP)
OTHER
Interface Capabilities LAN MAC Address, DNS IP Address, User Password, Gateway IP Address, Instrument IP Address, Subnet Mask
USB Type A: Host, Type B: Slave, Speed: 1.1/2.0, USB-CDC
RS-232/RS-485 Complies with the EIA-RS-232/RS-485 specifications (excluding the connector)
Nominal Input Voltage” 100Vac / 120Vac / 220Vac / 240Vac(+10%), 50Hz / 60Hz, single phase
Input Frequency Range 47Hz ~ 63Hz
Max. Inrush Current 25Amax 20Amax 30Amax 35Amax 40Amax 30Amax
Max. Power Consumption 200VA 150VA 300VA 150VA 300VA 300VA
Operaing Temperature 0°C~40°C
Storage Temperature -20°C~70°C

Operating Humidity
Storage Humidity
Dimensions & Weight

20% ~ 80% RH; No condensation
20% ~ 85% RH; No condensation
107(W) x 124(H) x 313(D) mm (not including protrusions); Approx. 5.5kg

NOTE: *1. Time for output voltage to recover within +(0.1% + 10mV) of its rated output for a load change from 50% to 100% of its rated output current
*2. Measurement frequency bandwidth is 5 Hz to 1 MHz
*3. Measurement frequency bandwidth is 10 Hz to 20 MHz

N

v

*6. Temperature coefficient: after a 30

minute warm-up

. From 10%~90% of rated output voltage, with rated resistive load
. From 90%~10% of rated output voltage, with rated resistive load

*7. Before connecting the power plug to an AC line outlet, make sure the voltage selector switches of the bottom panel in the correct position.It might be
damaged the instrument by connecting to the wrong AC line voltage

Simply Reliable | Good Will Instrument Co., Ltd.
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D37

Rear Panel

GRA-441-) [E Rack Mount Kit(JIS/EIA)
For : ASR-3000 Series

Good Will Instrument Co., Ltd. | Simply Reliable

PPX-1005
PPX-2002
PPX-2005
PPX-3601
PPX-3603
PPX-10H01

PPX-Series
ORDERING INFORMATION

10V/5A/50W Programmable High-precision DC Power Supply
20V/2A/40W Programmable High-precision DC Power Supply
20V/5A/100W Programmable High-precision DC Power Supply
36V/1A/36W Programmable High-precision DC Power Supply
36V/3A/108W Programmable High-precision DC Power Supply
100V/1A/100W Programmable High-precision DC Power Supply

ACCESSORIES :

CD (User Manual), Power Cord, Test Lead (GTL-104A for PPX-1005/PPX-2005/PPX-3603, Tm, T0A) (GTL-105A for
PPX-2002/PPX-3601,1m,3A) (GTL-204A for PPX-1005/PPX-2005/PPX-3603<European Type Jack Terminal>,1m,10A)
(GTL-203A for PPX-2002/PPX-3601/PPX-10H01<European Type Jack Terminal>, Tm, 3A)

(GTL-201A, Ground lead for European Type Jack Terminal)

OPTIONAL ACCESSORIES

GTL-246
GTL-205A
GTL-258
GTL-259
GTL-260
GTL-262
GRA-441-)
GRA-441-E
PPX-G

USB Cable(USB 2.0 Type A-Type B Cable,4P)

Temperature probe adapter (thermal coupling, K-Type), about 1000mm
GPIB Cable, 2000mm

RS-232 Cable with DB9 connector to RJ45

RS-485 Cable with DB9 connector to RJ45

RS-485 Slave cable

Rack for PPX-Series (J1S)

Rack for PPX-Series (EIA)

GPIB Interface(factory installed)




DISPLAY MODE

Voltage and Current

Gw B
2wire

Total Step 4
Cycle Num 3
Mow Slep 1

Voltage, Current and Sequence Test

The PPX-Series has four display modes, namely 1) voltage and
current 2) voltage, current and wattage 3) voltage, current and

Sequence Test 4)voltage, current and temperature measurement,

Al REMOTE SENSING

v 0.000 |

+%0.0000+
0.000-

Voltage, Current and Wattage

Gw 8
_ 2wire_

Voltage, Current and Temperature Measurement

which are convenient for users to switch to different display

modes according to test requirements.

REMOTE SENSING CONNECTION DIAGRAM

The Remote Sensing function can be used to compensate for the
voltage drop caused by the resistance on the test connection lead
from the power output to the load. PPX-1005/2002/2005/3601/3603

compensates for voltages up to 1 volt, and PPX-10HO1 compensates

for voltages up to 3 volts. When testing, choose a test
connection lead with a voltage drop less than the
compensation voltage of the PPX series as much as

possible.

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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ms 0.000-

%0.0000+
23.4-

Blue: Temperature Control on with
no GTL-205A Connected

® 18.8«

White: Temperature Control on with
GTL-205A Connected

The PPX-Series can measure DUT temperature while outputting
power. Before measuring the temperature, please use the
optional accessory GTL-205A (temperature probe adapter with
K-type thermocouple) to connect the DUT and TC input
terminals on the front panel of the PPX-Series respectively.
During the measurement process, users can set the monitoring

I3 DATA LOGGER

GW

Dlog Icon Data Logger

Appears Type

A

Data Logger Function

I SEQUENCETEST

2wire EED(B)

V Set SEQ run
0.008

I Set Total step
0.5000

Tolal Step
Cycle Num
MNow Step

Ongoing
cycle number

Cycle Cycle
number  start

Ongoing
now step

SEQ Run in Cycle Mode

The Sequence Test function allows users to plan the PPX-Series
to execute a sequential power output. The PPX-Series will
automatically execute the planned power output to the DUT to
realize automated measurement. The PPX-Series can store

Good Will Instrument Co., Ltd. ‘ Simply Reliable

Save USB]|

20.001+

19.6°

Green: Output Safe is Activated and
Output is on with GTL-205A Connected

Red: The Alarm of Short Circuit Occurs
From Temperature Measurement

temperature for the DUT. Once the measurement temperature
reaches the monitoring temperature value, the PPX-Series will
stop the output. The PPX-Series can measure the temperature
range of -200.0°C~1372.0°C (-328.0°F~2501.6 °F). Users can
choose the display unit as °C or °F according to the requirement.

The PPX-Series can record the measured voltage,
current and temperature data to a USB flash drive
or can be remotely controlled to read the data.

Data sampling interval is 0.1~999.9 seconds.

Save Data Log Into USB Disk

SEQ stop
0.008
1 Set e Total step
o 0.0000-
Tolal Step 3 Ongoing

Cycle Num

2 1
Now Step 2

il cycle number

Cycle  Cycle
number  start

Ongoing
now step

SEQ Stop in Cycle Mode

10 sets of edited Test Scripts in the internal memory, and can also
be connected to a USB flash drive to store Test Scripts in the USB
flash drive.



I V/! SLEW RATE

Model R_V Slew Rate/ F_V Slew Rate Setting Range

PPX-1005 0.0001V/ms ~0.1V/ms
PPX-2002 0.0001V/ms ~0.2V/ms
PPX-2005 0.0001V/ms ~0.2V/ms
PPX-3601 0.0001V/ms ~0.36V/ms
PPX-3603 0.0001V/ms ~0.36V/ms
PPX-10HO1 0.001V/ms ~0.5V/ms

Voltage Rising/Falling Slew Rate

The PPX-Series can adjust the slew rate of current and voltage. rate slows down the voltage transfer, which can effectively avoid
Via setting the rising and falling time of voltage and current, the damage of the inrush current to the DUT, therefore, the
users can verify the performance of the DUT during the series is especially suitable for the testing of capacitive loads
voltage/current changes. In addition, the adjustment of the slew and motors.

ANALOG REMOTE CONTROL

PPX

+5V

Switch 2KO

connector

127 <

B COM

\{ 9 Analog

External Control of Output

The PPX-Series supports the analog control function, including control of power output, trigger input/trigger output, and
external voltage to control voltage output/current output, external voltage/current monitoring.
resistance to control voltage output/current output, external

BEE MULTIPLE UNIT CONNECTION

Max 31lunits

= A

F = : - -
== == ==
E— Em—— E——
Multiple Unit Connection
The PPX series can connect up to 31 units. The PC is connected to slave expansion, there is no need to use other remote
the first unit of PPX through GTL-260, and the remaining PPX units control equipment (E.g. switch/Hub), which can help
are connected in a daisy-chained method via GTL-262. When using users save equipment purchase costs.

PPX-Series Multiple Unit Connection for remote program control and

Simply Reliable | Good Will Instrument Co., Ltd.
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POWER SUPPLIES - PPH-15XX Series

D41

PPH-1503

CE UsB PC Front
Device | Software | Output

LAN | GPIB

LabVIEW | Rear
Driver | Output

e @ ¢ = '
PPH-1503D/1506D/1510D

>
=
b\

o
®
Q

USB USB Front PC
CE Host | Device | Output | Software LAN

LabVIEW | Rear
GPIB | briver Output

FEATURES ===

* 3.5"TFT LCD Display

* High Measurement Resolution: TmV/0.1puA
for 5mA range.

* Transient Recovery Time: £40pS within
100mV; <80us within 20mV

* Current Sink Function

* Pulse Current Measurement (Pulse width
min.: 33ps)

* Long Integration Current Measurement

* Built-in DVM Measurement Function

* Sequence Function (Sequence power output)

* Built-in Battery Simulation Function
(CH1 of PPH-15xxD)

* OVP, OCP, OTP & Temperature Display for
Heat Sink

* Support USB (Device & Host)/GPIB/LAN

* Five Groups of Save/Recall Setting

* External Relay Control

Good Will Instrument Co., Ltd. | Simply Reliable

PPH-Series high precision measurement capability achieves the maximum resolution of TmV/0.1pA and
the smallest pulse current width of 33us that satisfy customers’ measurement application requirements of
high resolution and pulse current. Fast load current variation will result in voltage sag for general power
supplies that will have an impact on DUT’s internal circuit operation. PPH-Series is equipped with the
excellent transient recovery time, which can, in less than 40ps, recover the output voltage to within 100mV
of the previous voltage output when the current level changes from 10% to 100% of the full scale.
Furthermore, conventional power supplies do not have sufficient response speed to promptly respond to
set voltage value once the set voltage is changed. PPH-15xxD has a rise time of 0.2ms and a fall time of
0.3ms, which are 100 times faster than that of conventional power supplies. Therefore, PPH-15xxD can
provide DUT with a stable output voltage even when DUT is operating under large transient current
output. The internal high-speed sampling circuit design of PPH-15xxD, with the sample rate of 64K, can
conduct pulse current measurement without using a current probe and oscilloscope. The current read back
accuracy is 0.2%+1pA (equals to 1TpA) at 5SmA range, and the read back resolution is 0.1pA that allow
DUT to be measured with a high accuracy level. Unlike battery, general power supplies, which do not have
the characteristics of fast transient recovery time, can not maintain a stable power supply for cellular
phone, wireless device, and wearable device which produce large transient pulse current load for hundreds
of ps to dozens of ms when in use. PPH-15xxD, different from general power supplies, has the
characteristics of fast transient recovery time. While simulating battery to output pulse current, PPH-15xxD
can quickly compensate the voltage drop caused by pulse current. PPH-15xxD’s CH1 has the built-in
battery simulation function, which can define output impedance settings so as to accurately simulate
battery’s impedance characteristics during battery discharge. Fast transient recovery time and built-in
battery simulation function together facilitate PPH-15xxD to accurately simulate battery’s real behavior

pattern so as to conduct product tests.

PPH-15xxD is not only suitable for simulating battery, charger and supplying power to DUT, but also ideal
for simulating an electronic load to conduct discharge tests with its sink current capability. The sink current
function allows PPH-15xxD to simulate a voltage source with the sink current capability. The maximum
sink current of PPH-15xxD’s CH1 is 3.5A and for CH2 is 3A. Long integration current measurement can be
utilized to conduct average current measurement for periodical pulse current in a long period of time that
is applied to analyze power consumption for a period of time. One of the applications is to measure the
average power consumption of a cellular phone in use so as to conduct the internal RF module parameter
analysis. The maximum pulse current measurement range of CH1 is 5A and for CH2 is 3A. The built-in
sequence function of CH1 provides users with 1000 steps to edit sequential outputs, including voltage,
current and execution time. The built-in DVM function of CH2 has a voltage range from 0 to +20VDC that

saves users the cost of purchasing an additional voltage meter.

PPH-15xxD provides OTP function and shows heat sink temperature on the upper right corner of the
display screen. Other than that, features such as five sets of system setting values for the SAVE/RECALL
function, 10 sets of Power On Setup Settings, Key-Lock function to prevent unauthorized inputs,
temperature-controlled fan to reduce noise, hardcopy to save screen information, and external relay control
device together augment PPH-15xxD’s usability. PPH-Series supports test requirements of ProfileT, Profile2
and Profile3 from USB Power Delivery(PD) constructed by USB-IF association.



SPECIFICATIONS

Model PPH-1503 PPH-1503D PPH-1506D PPH-1510D

OUTPUT RATING

Number of Output Channel | 1 2 2 2

Channel No. Ch1 Ch1 Ch2 Ch1 Ch2 Ch1 Ch2

Power 45W 45W 18W 45W 36W 45W 36W

Voltage 0~15Vor0~9V 0~15Vor0~9V 0~12v 0~15Vor0~9V 0~12v 0~15Vor0~9V 0~12v

Current 0~3Aor0~5A 0~3Aor0~5A 0~15A 0~3Aor0~5A 0~3.0A 0~3Aor0~5A 0~3.0A
Rear:0~10A (under 0~4.5V)

Output Voltage Rising Time | 0.15ms (10% ~ 90%) 0.20ms (10% ~ 90%) 0.20ms (10% ~ 90%) 0.20ms (10% ~ 90%)

Output Voltage Falling Time | 0.65ms (90% ~ 10%) 0.30ms (90% ~ 10%) 0.30ms (90% ~ 10%) 0.30ms (90% ~ 10%)

STABILITY

Voltage 0.01%+0.5mV 0.01%+3.0mV 0.01%+3.0mV 0.01%+3.0mV
Current 0.01%+50 £ A - — —
REGULATION (CV)

Load 0.01%+2mV 0.01%+2mV 0.01%+2mV 0.01%+2mV
Line 0.5mV 0.5mV 0.5mV 0.5mV
REGULATION (CC)

Load 0.01%+1mA 0.01%+1mA 0.01%+1mA 0.01%+1mA
Line 0.5mA 0.5mA 0.5mA 0.5mA

RIPPLE & NOISE (20Hz~20MHz)

CV p-p 8mv =5A: 8mVp-p(20Hz~ 20MHz) =5A: 8mVp-p(20Hz~ 20MHz) =5A: 8mVp-p(20Hz~ 20MHz)

>5A 1 12mVp-p(20Hz~20MHz)
CVrms Tmv 3mV(0~TMHz) 3mV(0~1MHz) 3mV(0~1MHz)
CCrms — - - -
PROGRAMMING ACCURACY
Voltage 0.05%+10mV 0.05%+10mV 0.05%+10mV 0.05%+10mV
Current(Ch1:5A,10A/CH2:1.5A34) | 0.16%+5mA 0.16%+5mA(5A/1.5A) 0.16%+5mA (5A/3A) 0.16%+5mA (5A/3A)
Current (500mA) 0.16%+0.5mA 0.16%+0.5mA 0.16%+0.5mA
Current (SmA ) - 0.16%+5pA - 0.16%+5pA - 0.16%+5pA -
READBACK ACCURACY
Voltage 0.05%+3mV 0.05%+3mV 0.05%+3mV 0.05%+3mV 0.05%+3mV 0.05%+3mV 0.05%+3mV
Current (ChT:5A,TOA/CHZ1.5A3A) | 0.296+400pA (5A) 0.2%+400pA (5A) 0.2%-+400pA 0.2%+400pA (5A) 0.2%+400pA 0.2%+400pA (5A) 0.2%+400pA
Current (500mA) — 0.2%+100pA — 0.2%+100pA — 0.2%+100pA —
Current (5mA) 0.2%+1pA 0.2%+1pA 0.2%+1uA 0.2%+1pA 0.2%+1pA 0.2%+1pA 0.2%+1pA

RESPONSE TIME

Transient Recovery Time
(Response to 1000% Load Change)

<40pS (within 100mV)
<80pS (within 20mV)

<40pS (within 100mV, Rear)
<50uS (within 100mV,Front)

<80uS (within 20mV)

<40pS (within 100mV, Rear)
<50uS (within 100mV,Front)

<80uS (within 20mV)

<40pS (within 100mV, Rear)
<50uS (within 100mV,Front)

<80uS (within 20mV)

PROGRAMMING RESOLUTION

Voltage 2.5mV 2.5mV 2.5mV 2.5mV 2.5mV 2.5mV 2.5mV
Current (5A range) 1.25mA 1.25mA(5A) 1.25mA 1.25mA(5A) 1.25mA 1.25mA(5A) 1.25mA
Current (500mA range) _ 0.125mA _ 0.125mA _ 0.125mA _
Current (5mA range) 1.25pA 1.25pA 1.25pA

READBACK RESOLUTION

Voltage TmV 1mV TmV 1mV 1mV 1mV 1mV
Current (A range) 0.1mA 0.1mA(5A) 0.1mA(1.5A) | 0.TmA(5A) 0.1mA(3A) 0.1mA(5A) 0.1mA(3A)
Current (500mA range) — 0.01mA - 0.01mA — 0.01mA -
Current (SmA range) 0.1pA 0.1pA 0.1pA 0.1pA 0.1pA 0.1pA 0.1pA
PROTECTION FUNCTION

OVP Accuracy [ s0mv [ ch1:08v | chasomv | chi:osv | cha:somv_ [ chi:osv | cha:somv
OVP Resolution [T0mv | 10mv | 10mv | 10mv | 10mv [ 10mv | 10mV
DVM

DC Readback Accuracy(23°C+5C) | +0.05%+3mV +0.05%+3mV +0.05%+3mV +0.05%+3mV
Readbck Resolution Tmv TmV TmV TmV
Input Voltage Range 0~20VDC - 0~20vVDC - 0~20VDC - 0~20VDC
Maximum Input Voltage - -3V, +22V -3V, +22V -3V, +22V
Input Resistance and Capacitance 100000M Q 20MQ 20MQ 20MQ

PROGRAMMABLE OUTPUT RESISTANCE

Range
Programming Accuracy
Resolution

0.001(2 ~1.000 ©
0.5% +10mQ
TmQ

0.00102 ~1.000 ©
0.5% +10mQ
TmQ

0.001Q ~1.000 Q
0.5% +10mQ
TmQ

PULSE CURRENT MEASUREMENT

Trigger Level

High Time/low Time/
Average Time

Trigger Delay

Average Readings

Long Integration Pulse Time

Long Integration
Measurement Time
Long Integration Trigger Mode

5mA ~ 5A, 5mA/Step

33.3us ~ 833ms,

33.3us/Step

0~ 100ms,10us/Steps

1~100

1S~ 63S

850ms (60Hz) /840ms (50Hz)~60s,0r Auto time
16.7ms/Steps (60Hz),20ms/Steps (S0Hz)
Rising, Falling, Neither

5mA ~ 5A, 5mA/Step
33.3pus ~ 833ms,
33.3us/Step

0~ 100ms,10 iz s/Steps
1~100

1S ~63S

850ms (60Hz) /840ms (50Hz)~60s,0r Auto time
16.7ms/Steps (60Hz),20ms/Steps (50Hz)

Rising, Falling, Neither

5mA ~ 5A, 5mA/Step
33.3us ~ 833ms,
33.3us/Step

0~100ms,10 iz s/Steps

1~100
1S ~63S

850ms (60Hz) /840ms (50Hz)~60s,0r Auto time
16.7ms/Steps(60Hz),20ms/Steps (50Hz)

Rising, Falling, Neither

5mA ~ 5A, 5mA/Step
33.3pus ~ 833ms,
33.3us/Step

0~ 100ms,10us/Steps
1~100

1S~ 63S

850ms (60Hz) /840ms (50Hz)~60s,0r Auto time

16.7ms/Steps (60Hz),20ms /Steps (50Hz)

Rising, Falling, Neither

OTHERS

Output Terminal Front/Rear Panel Front/Rear Panel Rear Panel Front/Rear Panel Rear Panel Front/Rear Panel Rear Panel

DVM Input Front/Rear Panel - Front Panel - Front Panel - Front Panel

Relay Control Connector 150mA/15V, 5V output, T00mA 150mA/15V, 5V output, 100mA 150mA/15V, 5V output, 100mA 150mA/15V, 5V output, 100mA

Operation Temperature 0~40°C 0~40°C 0~40°C 0~40°C

Operation Humidity = 80% = 80% = 80% = 80%

Storage Temperature -20°C~70°C -20°C~70°C -20°C~70°C -20°C~70°C

Storage Humidity < 80% < 80% < 80% < 80%

PC REMOTE INTERFACES

standard | GPIB/USB/LAN | GPIBJUSB/LAN | GPIB/USB/LAN | GPIB/USB/LAN

CURRENT SINK CAPACITY

Sink Current Rating 2A(Vout =5V); Ch1:0~4V:3.5A; Ch2: 0~5V:2A; Ch1:0~4V:3.5A; Ch2:0~5V:3A; Ch1:0~4V:3.5A; Ch2:0~5V:3A;
2A-0.1% (Vout-5) 4-15V:3.5A-(0.25A/V) | 5~12V:2A-(0.1A/V)| 4~15V:3.5A-(0.25A/V)| 5~12V:3A-(0.25A/V)| 4~15V:3.5A-(0.25A/V) | 5-12V:3A-(0.25A/V)
(Vout>5V) *(Vset-4V) *(Vset-5V) *(Vset-4V) *(Vset-5V) *(Vset-4V) *(Vset-5V)

MEMORY

Save/Recall ‘ 5 Sets ‘ 5 Sets ‘ 5 Sets ‘ 5 Sets

POWER

Input Power 90 ~ 264VAC ; 50/60Hz 90 ~ 264VAC ; 50/60Hz 90 ~ 264VAC ; 50/60Hz 90 ~ 264VAC ; 50/60Hz

Power Consumption

150W

160W

160W

160W

DIMENSIONS & WEIGHT

222(W)x86(H)x363 (D)mm; Approx 4.2kg‘

222(W)x86 (H)x363 (D)mm; Approx 4.5kg ‘ 222(W)x86(H)x363 (D)mm; Approx 4.5kg

222(W)x86 (H)x363 (D)mm; Approx 4.5kg

Simply Reliable ‘ Good Will Instrument Co., Ltd.

POWER SUPPLIES - PPH-15XX Series



PPH-1503 Rear Panel
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SELECTION GUIDE
[__________Model | _PPH.1503 | PPH.1503D_| PPH.1506D | PPH.1510D |
2 2 2

POWER SUPPLIES - PPH-15XX Series

D43

Good Will Instrument Co., Ltd. | Simply Reliable

Channel 1
Dual Range Output Channel 1 | 0~15V/0~3A or 0~15V/0~3Aor | 0~15V/0~3A or 0~15V/0~3A or
0~9V/0~5A 0~9V/0~5A 0~9V/0~5A 0~9V/0~5A
Rear Terminal:
0~10A(0~ 4.5V)
Channel 2 | NA 0~12V/0~1.5A 0~12V/0~3.0A 0~12V/0~3.0A
Display 3.5 Inch TFT LCD | 3.5 Inch TFT LCD | 3.5 Inch TFT LCD | 3.5 Inch TFT LCD
Current Measurement Range 5A/5mA 5A/500mA/ 5A/500mA/ T0A/500mA/
5mA(CH1) 5mA(CH1) 5mA(CH1)

CV&CC v v v v

Built-in DVM Measurement Function | / v (CH2) v (CH2) v (CH2)

Pulse Current Measurement v v v v

Long integration Current Measurement | / v v v

Battery Simulation NA v (CH1) Vv (CH1) v (CH1)

Automated Sequential Ouput v v (CHI) v (CHT) v (CHT)

High Measurement Resolution v (ImV/0.1uA) | v (ImV/O.TUA) | v (ImV/O.TUA) | v (ImV/0.TUA)

Sink Current Capability v (Max:2A) v (Max:3.5A) v (Max:3.5A) v (Max:3.5A)

Selectable Output From Front or Rear Panel | v/ v v v

Relay Output Control v v v v

Memory 5 Sets 5 Sets 5 Sets 5 Sets

Sample Rate 60K 64K 64K 64K

Lock Function v v v v

Protection Function OVP/OTP/OCP | OVP/OTP/OCP | OVP/OTP/OCP | OVP/OTP/OCP

Four Wire Output Open Circuit Protection | NA v v v

Temperature Display for Heat Sink NA v v v

Standard Interface: GPIB v v v v

LAN, USB, Analog Control ~ USB v (€DQ) v (TMQ) v (TMQ) v (TMQ)

Interface LAN v v v v

PPH-1503

ORDERING INFORMATION

(0~15V/0~3A or 0~9V/0~5A)High Precision DC Power Supply

PPH-1503D (CH1:0~15V/0~3A or 0~9V/0~5A;CH2:0~12V/0~1.5A)High Precision Dual Channel Output DC Power Supply
PPH-1506D (CH1:0~15V/0~3A or 0~9V/0~5A;CH2:0~12V/0~3A)High Precision Dual Channel Output DC Power Supply
PPH-1510D (CH1:0~15V/0~3A or 0~9V/0~5A,0~4.5V/0~10A(Rear terminal);CH2:0~12V/0~3A)High Precision Dual Channel

Output DC Power Supply

ACCESSORIES :

CD (User manual x1, Quick start manual x1), Power cord (Region dependent), Test lead GTL-207Ax 1,

GTL-203Ax 1, GTL-204A x 1
OPTIONAL ACCESSORIES
GTL-246

USB Cable (USB 2.0, A-B Type)




B ble Dual. Linear D.C. Power Suppl

PSM-2010/3004/6003

FoifRear | PC  |LabVIEW
CE RS-232 |GPIB Output | Software | Driver

FEATURES ===

* Single Output Dual Range Max. 200W

* High Resolution: TmV/TmA

* Stable & Clear Power: 0.01% Load/Line
Regulation, 350 LVrms Ripple

* 100 Sets Memory

* Auto Step Running With Timer Setting

* Safety Design: OVP, OCP & OTP ; Output
ON/OFF Control(OCP Provides Delay Setting
to Prevent Trip of High Start-Up Current)

* Self-Test and Software Calibration

* Highly Visible Vacuum-Fluorescent Display

* Front and Rear Output Terminal

* Standard Interface : RS-232C, GPIB

* Optional European Jack Type Terminal

European Type Jack Terminal

Rear Panel

The PSM-Series is a single output / dual range, 120W or 200W, programmable linear DC power supply.
OVP, OCP, OTP, and output On/Off control protect the PSM-Series and their loads from unexpected
conditions. High resolution, high regulation, and low ripple are maintained at TmV/1maA, 0.01%, and
<350MVrms, respectively. Operation and configuration is simplified with a digital interface and a clear
LCD display. Standard features include; store/recall output memories, automatic stepping with timers
for continuous testing and self-testing and software calibration features to reduce maintenance
overhead. SCPI programming, LabVIEW drivers, RS-232C and GPIB interfaces enable easy automated
test system integration and remote control. The PSM-Series is an ideal choice for high precision
applications such as QA verification and product development.

SPECIFICATIONS

PSM-2010 PSM-3004 PSM-6003
DC OUTPUT
Low Range 0~ 8V/20A 0~ 15V/7A 0~ 30V/6A
High Range 0~ 20V/10A 0~ 30V/4A 0~ 60V/3.3A
CONSTANT VOLTAGE OPERATION
Regulation (% of output + offset) | Load regulation < 0.01% + 2mV ; Line regulation < 0.01% + 2mV
Ripple & Noise < 350 HVrms/3mVpp < 350MVrms/2mVpp <50V:<500 uVrms/3mVpp
>50V:<ImVrms/3mVpp

CONSTANT CURRENT OPERATION
Regulation (% of output + offset) | Load regulation < 0.01% + 2501LA ; Line regulation < 0.01% + 2501 A
Ripple & Noise <2mArms
RESOLUTION
Programming Voltage mv Tmv 2mvV

Current TmA 0.5mA 0.5mA
Readback Voltage 0.5mV 0.5mV TmV

Current TmA 0.1mA 0.5mA
Front Panel Voltage Tmv

Current 1mA(<10A),10mA(=10A)
OVP/OCP Voltage 10mv

Current 10mA
ACCURACY
Programming Voltage 0.05% + 10mV

Current 0.2% + 10mA
Readback Voltage 0.05% + 5mV

Current 0.15% + 5mA
OVP/OCP Voltage 0.1% + 10mV

Current 0.4% + 10mA

TRANSIENT RESPONSE

< 50psec (for output to recover within 15mV following a change
in output current from full load to halfload)

COMMAND PROCESSING TIME

‘ 100 ms

VOLTAGE PROGRAMMING RESPONSE TIME (for resistive load)(10% ~ 90%)

Voltage Up Full Load 95 ms 50 ms 80 ms
No Load 45 ms 20 ms 100 ms

Voltage Down Full Load 30ms 45 ms 30ms
No Load 450 ms 400 ms 450 ms

STABILITY (% of output + offset)

Voltage 0.02% + TmV

Current 0.1% + TmA

MEMORY

Store/Recall 100 sets

TEMPERATURE COEFFICIENT PER"C * (% of Output + Offset)

Voltage 0.01% + 3mV

Current 0.02% + 3mA

POWER SOURCE

AC 100V/120V/220V+10% , 230V (- 6% ~ + 10%), 50/60Hz

INTERFACE

Standard RS-232C, GPIB

DIMENSIONS & WEIGHT

230(W) x 140(H) x 380(D) ; Approx. 10kg

ORDERING INFORMATION

PSM-2010  200W Single Output, Programmable Power Supply
PSM-6003  200W Single Output, Programmable Power Supply
PSM-3004 120W Single Output, Programmable Power Supply

ACCESSORIES :

User manual x 1, Power cord x 1, Test lead GTL-104A x 1, European test lead GTL-204A x 1, Ground lead GTL-201Ax 1
(European terminal), Sense lead GTL-202 x 1 (European Terminal)

OPTION

Opt. 01 GRA-407 Rack Mount Kit

OPTIONAL ACCESSORIES

GTL-232  RS-232C Cable, 9-pin Female to 9-pin, Null Modem for PC Computer
GTL-248  GPIB Cable, Double Shielded, 2000mm

FREE DOWNLOAD

PC Software  PC Software including Data Log ; Remote Control Software
Driver Labview Driver ; PSM VB Example ; PSM VC++ Example

GRA-407 Rack Mount Kit

Simply Reliable ‘ Good Will Instrument Co., Ltd.

POWER SUPPLIES - PSM-2010/3004/6003



POWER SUPPLIES - PSS-2005/3203

D45

Programmable Linear D.C. PowerSupply

-
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PSS-2005/3203

PC LabVIEW
CE RS-232 | GPIB Software | Driver

FEATURES =

* Digitized Programmable Interface

* High Resolution 10mV, TmA

* High Stability, Low Drift

* Over-Voltage, Over-Current, Over
Temperature Protection

* Intelligent Fan Control (Change by Output
Power)

* Built-in Buzzer Alarm

* LabVIEW Driver

* Standard Interface : RS-232C

* Optional Interface : GPIB (IEEE-488.2)

* Optional European Jack Type Terminal

European Type Jack Terminal

Rear Panel

Good Will Instrument Co., Ltd. | Simply Reliable

The PSS-Series is a single output, 96W or T00W, programmable linear DC power supply. OVP, OCP, and
OTP protect the PSS series and their loads from unexpected conditions. The LCD panel simultaneously
displays output and other parameters and the regulated cooling fan ensures low noise for comfortable
operation. RS232C and GPIB interfaces, SCPI command sets and LABVIEW drivers make remote
control and ATE software development easier. (Note: only RS-232C or GPIB can be installed at one time)
The compact PSS series is suitable for any high resolution bench-top or rack mount application.

SPECIFICATIONS

PSS-2005 PSS-3203
OUTPUT
Voltage 0~ 20V 0~32v
Current 0~5A 0~3A
OVP 0~21V 0~33V
LOAD REGULATION
Voltage <3mV (< 5mV, rating current > 3.0A)
Current < 3mA (< 5mA, rating current > 3.0A )
LINE REGULATION
Voltage <3mV
Current <3mA
RESOLUTION
Voltage 10mvV
Current TmA (2mA, rating current > 3.0A)
OVP 10mVv
PROGRAM ACCURACY (25 + 5°C)
Voltage < 0.05%+20mV
Current < 0.1%+5mA (+10mA, rating current > 3.0A)
ovP < 0.05%+20mV
RIPPLE & NOISE (20Hz ~ 20MHz)
Voltage Ripple < TmVrms/3mVp-p ; Noise < 2mVrms/30mVp-p
Current < 3mArms ( < 5mArms, rating current > 3.0A)

TEMPERATURE COEFFICIENT (0 ~ 40°C)

Voltage < 100ppm+3mV

Current < 100ppm+3mA

READBACK RESOLUTION

Voltage 10mV

Current TmA (2mA, rating current > 3.0A)
READBACK ACCURACY (25 £5°C)

Voltage < 0.05%+10mV

Current < 0.1%+5mA ( 10mA rating current > 3.0A)

READBACK TEMPERATURE COEFFICIENT

< 100ppm+10mV
< 100ppm+5mA ( T0mA rating current > 3.0A )

Voltage

Current

RESPONSE TIME

Voltage Up (10%~90%)
Voltage Down (90%~10%)

<100mS
< 100mS ( >10% rating load )

DRIFT

Voltage < 100ppm+10mV
Current < 150ppm+10mA
INTERFACE

Standard : RS-232C; Option : GPIB

POWER SOURCE

AC 100V/120V/220V+10%, 230V (+10%/-6%), 50/60Hz
DIMENSIONS & WEIGHT
108(W) x 142(H) x 318(D) mm, Approx. 4.8kg

ORDERING INFORMATION

PSS-2005 100W Single Output Programmable D.C. Power Supply

PSS-3203 96W Single Output Programmable D.C. Power Supply

ACCESSORIES :

User manual x 1, Power cord x 1 Test lead GTL-104A x 1(PSS-2005) or GTL-105A x 1(PSS-3203)
European Test Lead GTL-204A x 1 (PSS-2005) or GTL-203A x 1 (PSS-3203)

OPTION

Opt.01: GPIB Interface (factory installed)

OPTIONAL ACCESSORIES

GTL-232 RS-232C Cable, 9-pin Female to 9-pin, null Modem for Computer
GRA-408 Rack Adapter Panel (19" 4U)

GTL-248 GPIB Cable, Double Shielded, 2000mm

FREE DOWNLOAD

PC Software  PC Software including Data Log ; Remote Control Software

Driver LabView Driver

Note : When Opt.01 GPIB interface is ordered, the standard interface RS-232C will be deleted.



Switching D.C. Power Subpl

The SPS-Series is a single output, 360W, switching DC power supply. OVP protects the SPS-Series and

their loads from unexpected

an extra level of precision by compensating cable losses between loads. Turning the output On/Off from

conditions. High regulation is maintained at 0.01%. Remote sensing adds

external device is available through Remote control terminals. The GPS-Series is an ideal solution for

power-efficient bench-top or

SPS-1230/1820/2415/3610/606

CE [T

FEATURES =

* Dual Measurement Display

*0.01 % High Regulation

* Constant Voltage and Constant Current
Operation

* High Efficiency

* High Power Density

* Over Voltage Protection

* Remote Output ON/OFF Control

Rear Panel

portable applications requiring high regulation.

SPECIFICATIONS

OUTPUT

SPS-1230 SPS-1820 SPS-2415 SPS-3610 SPS-606
Voltage 0~12v 0~18V 0~24v 0~36V 0~ 60V
Current 0~ 30A 0~ 20A 0~15A 0~ 10A 0~ 6A

CONSTANT VOLTAGE OPERATION

Regulation

Ripple & Noise
Recovery Time

Temp. Coefficient

Line regulation <5mV

Load regulation <5mV

<5mVrms, 100mVp-p 20Hz ~ 20MHz
<500uS

(50% Load change, Minimum load 0.5A)
< 100ppm /°C

Ripple Current

Output Range

Output Range 0 to rating voltage continuously adjustable
CONSTANT CURRENT OPERATION
Regulation Line regulation <3mA

Load regulation <3mA
<3mArms (SPS-606)
<5mArms (SPS-3610)
<10mArms (SPS-2415)
<10mArms (SPS-1820)
<30mArms (SPS-1230)

0 to rating current continuously adjustable
(HI/LO range switchable)

METER

Type 3 1/2 digit, 0.39" LED display
Accuracy +(0.5% of rdg + 2digits)
INSULATION

Chassis and Terminal 20MQ or above ( DC 500V )
Chassis and AC Cord 30MQ or above ( DC 500V )
POWER SOURCE

AC 115V/ 230VE 15 %, 50/60Hz

DIMENSIONS & WEIGHT

128(W) x 151(H) x 295(D) mm, Approx. 3.2kg

ORDERING INFORMATION

SPS-1230 360W Switching D.C. Power Supply
SPS-1820 360W Switching D.C. Power Supply
SPS-2415 360W Switching D.C. Power Supply
SPS-3610 360W Switching D.C. Power Supply
SPS-606 360W Switching D.C. Power Supply

ACCESSORIES :

User manual x 1, Power cord x 1, Test lead GTL-203A x 1

Simply Reliable ‘ Good Will Instrument Co., Ltd.

POWER SUPPLIES - SPS-1230/1820/2415/3610/606



POWER SUPPLIES - GPR-H Series
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Linear D.C. Power Supply .

GPR-H Series

e |G

FEATURES

*0.01% High Regulation
* Constant Voltage and Constant Current
Operation

* Internal Select for Continuous or Dynamic
Load

* Low Ripple and Noise

* Overload and Reverse Polarity Protection

* 3 1/2 Digit 0.5" LED Display

* Internal Select for Continuous or Dynamic
Load (for GPR-3510HD/GPR-6060D/
GPR-7550D)

Rear Panel

Good Will Instrument Co., Ltd. | Simply Reliable

The GPR-H Series consists of single output linear DC power supplies with voltage outputs rating

from 8V to 300V. The series includes overload and reversed polarity protection to protect devices
under test from being damaged due to impropriate operation. The internal select for dynamic loads

is often used for amplifier testing. It can support high pulse current derived from dynamic processes
as well as support low noise and noise, which make it suitable for high-end bench-top applications
requiring precision. Its rear panel supports output wiring. These features combined into one assembly
allow the GPR-H Series to predominate in applications requiring high voltage or high current.

SPECIFICATIONS

CONSTANT VOLTAGE OPERATION

Regulation Line regulation <0.01% + 3mV
Load regulation=<0.01% + 5mV (<10A)
<0.02% + 5mV (>10A)
Ripple & Noise <1mVrms 5Hz ~ IMHz
Recovery Time <100pS (50% load change, minimum load 0.5A)
Output Range 0 to rating voltage continuously adjustable

CONSTANT CURRENT OPERATION

Line regulation=0.2% + 3mA

Load regulation=<0.2% + 5mA

<5mArms (<20A),<10mArms (<30A)
<20mArms (<50A)

0 to rating current continuoulsy adjustable

Regulation
Ripple Current

Output Range

METER

Type 31/2 Digit 0.5" LED display
Accuracy +(0.5% of rdg + 2 digits )
INSULATION

Chassis and Terminal
Chassis and AC Cord
POWER SOURCE

AC 100V/120V/220V/240V T10%, 50/60Hz
DIMENSIONS

254(W) x 152(H) x 456(D) mm

ORDERING INFORMATION

100MQ or above ( DC 1000V )
100MQ or above ( DC 1000V )

Model Output Volts (V) ~ Output Amps (A)  Weight (kg)
GPR-0830HD 240W D.C. Power Supply 0~8 0~30 18.5
GPR-1820HD 360W D.C. Power Supply 0~18 0~20 18.5
GPR-3510HD 350W D.C. Power Supply 0~35 0~10 18.5
GPR-6060D 360W D.C. Power Supply 0~60 0~6 18.5
GPR-7550D 375W D.C. Power Supply 0~75 0~5 18.5
GPR-11H30D 330W D.C. Power Supply 0~110 0~3 13.5
GPR-30H10D 300W D.C. Power Supply 0~300 0~1 13.5

ACCESSORIES :
User manual x 1, Power cord x 1
Test lead GTL-105Ax 1 (=3A) or GTL-104Ax 1 (S10A) or Not Available (>10A)

OPTIONAL ACCESSORIES
GTL-122 Test Lead, U-type to Alligator Test Lead, Max. Current 40A, 1200mm

Note: C€ Approved Only for GPR-1820HD, GPR-3510HD, GPR-7550D, GPR-11H30D
Rear-Panel Output Only for GPR-0830HD, GPR-1820HD



Linear D.C. Power Supply .
The GPR-M Series is a single output, 180W, linear DC power supply which featuring all the same

functions as the GPR-H Series but for lower power demands. Like the GPR-H Series, the GPR-M Series
is suitable for high-end precision bench top applications. Low load and line regulation for both

GPR-M Series

I

*0.01% High Regulation

* Constant Voltage and Constant Current
Operation

* Internal Select for Continuous or Dynamic
Load

* Low Ripple and Noise
* Overload and Reverse Polarity protection
* 3 1/2 Digit 0.5" LED Display

constant voltage and constant current mode ensure reliable, predictable output. Overload and reverse

polarity protection as well as internal selection for dynamic or constant load are standard.

SPECIFICATIONS

CONSTANT VOLTAGE OPERATION

Recovery Time
Output Range

Regulation Line regulation <0.01% + 3mV
Load regulation <0.01% + 5mV (<10A)
Load regulation < 0.02% + 5mV (>10A)
Ripple & Noise <1mVrms 5Hz ~ TMHz

<100 LS( 50% load change, minimum load 0.5A)
0 to rating voltage continuously adjustable

CONSTANT CURRENT OPERATION

Regulation Line regulation=<0.2% + 3mA
Load regulation<0.2% + 3mA
Ripple Current <3mArms
Output Range 0 to rating current continuoulsy adjustable
METER
Digital 31/2 Digits 0.5" LED display
Accuracy+(0.5% of rdg + 2 digits )
INSULATION
Chassis and Terminal 20MQ) or above ( DC 500V )
Chassis and AC Cord 30MQ or above ( DC 500V )
POWER SOURCE
AC 100V/120V/220V/240V 110%, 50/60Hz
DIMENSIONS

254(W) x 152(H) x 349(D) mm

ORDERING INFORMATION

Model Output Volts (V)  Output Amps (A)  Weight (kg)
GPR-1810HD 180W D.C. Power Supply 0~18 0~10 11.5
GPR-3060D 180W D.C. Power Supply 0-~30 0~6 11.5
GPR-6030D 180W D.C. Power Supply 0~ 60 0~3 11.5

ACCESSORIES :

User manual x 1, Power cord x 1

Test lead GTL-105A x 1 ( GPR-6030D)
GTL-104A x 1 ( GPR-1810HD/3060D )
OPTIONAL ACCESSORIES

GRA-401 Rack Adapter Panel (19", 4U)

Simply Reliable | Good Will Instrument Co., Ltd.

POWER SUPPLIES - GPR-M Series

D48



POWER SUPPLIES - GPS-1830D/1850D/3030D/3030/3030DD

Linear D.C. Power Supply .

GPS-3030DD

e

* Light and Compact Design
*0.01% High Regulation

* Constant Voltage and Constant Current
Operation

* Remote Control for External Programmability

* Internal Select for Continuous or Dynamic
Load

* Low Ripple and Noise
* Overload and Reverse Polarity Protection
* Series or Parallel Operation

* Optional European Type Jack Terminal
for GPS-3030/GPS-3030D/GPS-3030DD

European Type Jack Terminal

Good Will Instrument Co., Ltd. | Simply Reliable

The GPS-Series is a single output, 54W to 90W, linear DC power supply. The GPS-Series includes both
analog and digital display meters with varying power outputs. The GPS-Series features overload and
reverse polarity protection as well as high regulation and low ripple/noise that are maintained at 0.01%
and < TmVrms, respectively. Continuous or dynamic internal load selection accommodates applications
such as pulsed current. Remote control terminals offer programming and operation from an external
device.

SPECIFICATIONS

CONSTANT VOLTAGE OPERATION

Regulation Line regulation=<0.01% + 3mV
Load regulation <0.01% + 3mV (rating current<3A)
<0.01% + 5mV (rating current>3A)
Ripple & Noise <0.5mVrms 5Hz ~ TMHz (rating current<3A)

<1mVrms 5Hz ~ TMHz (rating current>3A)
=100uS (50% load change, minimum load 0.5A)
Temp. Coefficient <300 ppm /°C

Output Range 0 to rating voltage continuously adjustable

CONSTANT CURRENT OPERATION

Recovery Time

Regulation Line regulation=0.2% + 3mA
Load regulation<0.2% + 3mA
Ripple Current <3mArms

Output Range 0 to rating current continuously adjustable

( Hi / Lo range switchable )

METER

Analog V-meter and I-meter
2.5 class
Dimensions 50 x 50 mm

Digital 3V digits 0.5" LED display (GPS-1830D/1850D/3030D)
3V digits 0.39" LED display (GPS-3030DD)
Accuracy 1( 0.5% of rdg + 2 digits )

INSULATION

Chassis and Terminal 20MQ or above ( DC 500V )

Chassis and AC Cord 30MQ or above ( DC 500V )

POWER SOURCE

AC 100V/120V/220V/240V+10%, 50/60Hz

DIMENSIONS

128(W) x 145(H) x 285(D) mm

ORDERING INFORMATION

Model Output Volts(V) Output Amps(A) Weight (kg)
GPS-3030 90W D.C. Power Supply 0~30 0~3 5
GPS-1830D 54W D.C. Power Supply 0~18 0~3 4
GPS-1850D 90W D.C. Power Supply 0~18 0~5 5
GPS-3030D 90W D.C. Power Supply 0~30 0~3 5
GPS-3030DD 90W D.C. Power Supply 0~30 0~3 5

ACCESSORIES :

User manual x 1, Power cord x 1

Test lead GTL-105Ax 1 (<3A) or GTL-104Ax 1 (<10A)
European test lead GTL-203A x T ( < 3A)or GTL-204Ax 1 (<10A)




Multiole O . ble Linear D.C. Power Subpl

PPE-3323

c E RS-232 Sof':v?are

FEATURES ==

* Easy Operation with UP/DOWN Key

* High Resolution: 10mV, TmA

* Over Voltage Protection, Over Current
Protection (by Software)

* 50 Sets Memory

* Self Test and Software Calibration

* Auto Step Running With Timer Setting

* Triple Output

* Auto Tracking

* RS-232C Communication

* High Stability, Low Drift

* 4 Digit Display

* |EC Safety Regulation

Rear Panel

The PPE-Series is a 3-channel, programmable linear DC power supply with 207W output. The PPE-Series features
OVP and OCP and is compliant with all major safety standards (UL, CSA, and IEC) for safe, reliable operation.
The digital interface and smart features simplify operation and configuration with output limit store/recall
functions, tracking, serial operation, and auto stepping for continuous testing. The series has PC software and
SCPI commands as standard for remote control and PC interfacing via RS-232C. The versatile PPE-Series is

ideal for high-level applications requiring high resolution, multiple outputs, and an extra level of safety.

SPECIFICATIONS

OUTPUT

Voltage 0~+32V,0~—32V,3.3V/5V FIXED
Current 0~+3A,0~—3A,3A FIXED
ovpP 0~+33V,0~—33V
LOAD REGULATION
Voltage =6mV
Current =3mA
LINE REGULATION
Voltage =3mV
Current =3mA
RESOLUTION
Voltage 10mV (20mV rating voltage > 36V )
Current TmA ( 2mA rating current >3.5A )
OovP T0mV(20mV rating voltage > 36V )
PROGRAM ACCURACY (25+5°C)
Voltage <0.05% + 25mV (+ 50mV rating voltage > 36 V)
Current =0.2% + 10mA
ovP <2% + 0.6V
RIPPLE & NOISE (20Hz ~ 20MHz)
Voltage Ripple TmVrms / 3mVp-p
Noise 2mVrms / 30mVp-p
Current =3mA rms (= 5mA rms rating current > 3.5A)

TEMPERATURE COEFFICIENT (0~40°C)

Voltage =100ppm + 3mV
Current =150ppm + 3mA
READBACK RESOLUTION/ACCURACY (25 5°C)

Voltage T0mV (20mV rating voltage > 36V )

Current TmA (2mA rating current > 3.5A )

Voltage =0.05% + 25mV (+ 50mV rating voltage > 36V )
Current =0.2% + 10mA

RESPONSE TIME

VOLTAGE UP 10% ~ 90% <100mS

VOLTAGE DOWN 90% ~10% | =100mS (= rating load )

READBACK TEMPERATURE COEFFICIENT

Voltage ‘ =100ppm + 10mV (+ 20mV rating voltage > 36V )

Current =150ppm + 10mA
DRIFT

Voltage ‘ =100ppm + 10mV
Current =150ppm + 10mA
TRACK OPERATION

Series Regulation =50mV
PARALLEL OPERATION (PPT-Series only)

Tracking Error ‘ <0.1% + 50mV

Program Accuracy Voltage  =0.05% + 25mV (+ 50mV rating voltage > 36V)
(25£5Q) Current  =0.2% + 20mA
ovP =2% + 0.6V
Load Effect Voltage  =3mV rear output (< 6mV front output )
Current  =6mA ( =12mA rating current > 3.5A)
Source Effect Voltage  =3mV; Current <6mA
MEMORY
Store/Recall 50 sets
TIMER
Setting Time 1 second ~ 99 minutes (Max. 99 minutes x 50 sets)
Resolution 1 second
Function for output working loop (Auto Step running )
STANDARD INTERFACE
RS-232C
POWER SOURCE

AC 100V/120V/ 220V/240V +10%, 50/60Hz
DIMENSIONS & WEIGHT
255 (W) x 145(H) x 346(D) mm; Approx. 10kg

ORDERING INFORMATION

PPE-3323 207W Triple Output Programmable D.C. Power Supply
Model Independent Series Parallel Display Type Weight (kg)
PPE-3323  (0~32V/0~3A)x2,(5V/3A)FIXED 64V/3A 32V/6A LED 10

ACCESSORIES :

User manual x 1, Power cord x 1, Test lead GTL-105A x 3
OPTIONAL ACCESSORIES

GRA-401 Rack Mount Kit

FREE DOWNLOAD

PC Software Remote Control Software

Simply Reliable | Good Will Instrument Co., Ltd.

POWER SUPPLIES - PPE-3323



Multiole O . ble Linear D.C. Power Suppl

PPT-1830/PPT-3615

Ce |er T

FEATURES ==

* Easy Operation with UP/DOWN Key

* High Resolution: 10mV, TmA

* Over Voltage Protection, Over Current
Protection (PPT-Series by Hardware)

* 50 Sets Memory

* Self Test and Software Calibration

* Auto Step Running With Timer Setting

* FRONT/REAR Output and Sense Switch
Selectable

* Triple Output

* Auto Series and Parallel Operation

* Auto Tracking

* |EEE-488.2 and SCPI Compatible
Command set

* GPIB Standard Interface

* LabVIEW Driver

* High Stability, Low Drift

* 4 Digit Display

* |EC Safety Regulation

POWER SUPPLIES - PPT-1830/PPT-3615

Rear Panel

Good Will Instrument Co., Ltd. | Simply Reliable

The PPT-Series a is 3-channel, programmable linear DC power supply with 138W or 126W outputs. The PPT-
Series features OVP and OCP and is compliant with all major safety standards(UL, CSA, and IEC) for safe,
reliable operation. For extra precision, the PPT-Series includes remote sensing that adds an extra level of
precision by compensating cable losses between loads. The digital interface and smart features simplify
operation and configuration with output limit store/recall functions, automatic tracking, automatic serial or
parallel operation, and auto stepping for continuous testing. The series has Labview drivers and SCPI
commands as standard for remote control and PC interfacing via GPIB. The versatile PPT-Series is ideal for
high-level applications requiring high resolution, multiple outputs, and an extra level of safety.

SPECIFICATIONS

MODEL PPT-1830 PPT-3615
OUTPUT
Voltage 0~18Vx2,0~6Vx1 0~36Vx2,0~6Vx1
Current 0~3Ax2,0~5Ax1 0~1.5Ax2,0~3Ax]1
ovP 0~20Vx2,0~7Vx1 0~38.5Vx2,0~7Vx1
LOAD REGULATION
Voltage = 3mV rear output (< 6mV front output )
Current =< 3mA (S 6mA rating current > 3.5A))
LINE REGULATION
Voltage =3mV
Current =3mA
RESOLUTION
Voltage 10mV (20mV rating voltage > 36V )
Current TmA (2mA rating current >3.5A )
ovP 10mV(20mV rating voltage > 36V )
PROGRAM ACCURACY (25+5°C)
Voltage =0.05% + 25mV (+ 50mV rating voltage > 36 V)
Current =0.2% + 10mA
ovP <2% + 0.6V
RIPPLE & NOISE (20Hz ~ 20MHz)
Voltage Ripple TmVrms / 3mVp-p
Noise 2mVrms / 30mVp-p
Current =3mA rms (= 5mA rms rating current > 3.5A)

TEMPERATURE COEFFICIENT (0~40°C)

Voltage =100ppm + 3mV
Current =150ppm + 3mA

READBACK RESOLUTION/ACCURACY (25f 5°C)

Voltage 10mV (20mV rating voltage > 36V )

Current TmA (2mA rating current > 3.5A )

Voltage <0.05% + 25mV ( + 50mV rating voltage > 36V )
Current =0.2% + 10mA

RESPONSE TIME

VOLTAGE UP 10% ~ 90% =100mS
VOLTAGE DOWN 90% ~10% | =100mS (= rating load )
READBACK TEMPERATURE COEFFICIENT

Voltage =100ppm + 10mV ( + 20mV rating voltage > 36V )
Current <150ppm + 10mA

DRIFT

Voltage =0.03% + 6mV

Current =0.1% + 6mA

TRACK OPERATION
Tracking Error

=0.1% + 50mV

Series Regulation =50mV
PARALLEL OPERATION
Program Accuracy Voltage =0.05% + 25mV (+ 50mV rating voltage > 36V )
(25+¥5Q) Current  =0.2% + 20mA
OovP <2% + 0.6V
Load Effect Voltage  <=3mV rear output (< 6mV front output )
Current  =6mA ( =12mA rating current > 3.5A)
Source Effect Voltage  =3mV; Current <6mA
MEMORY
Store/Recall 50 sets
TIMER
Setting Time 1 second ~ 255 minutes (Max. 255 minutes x 50 sets)
Resolution 1 second
Function for output working loop (Auto Step running )
STANDARD INTERFACE
GPIB
POWER SOURCE

AC 100V/120V/ 220V/240V +10%, 50/60Hz
DIMENSIONS & WEIGHT
255(W) x 145(H) x 346(D) mm; Approx. 10kg

ORDERING INFORMATION

PPT-1830 138W Triple Output Programmable D.C. Power Supply
PPT-3615 126W Triple Output Programmable D.C. Power Supply
Model Independent Series Parallel Display Type Weight (kg)
PPT-1830 (0~18V/0~3A)x2,(0~6V/0~5A)x1 36V/3A 18V/6A LED 10
PPT-3615 (0~36V/0~1.5A)x2, (0~6V/0~3A)x1 72V/1.5A 36V/3A LED 10

ACCESSORIES :

User manual x 1, Power cord x 1, Test lead GTL-105A x 3, GTL-104A x 3
OPTIONAL ACCESSORIES

GRA-401 Rack Mount Kit

GTL-248  GPIB Cable, Double Shielded, 2000mm
FREE DOWNLOAD

Driver LabView Driver

GTL-204A European test lead x 3




Multiole O . ble Linear D.C. Power Subpl

PST series is a 3-channel, 96W or 158W, programmable linear DC power supply. High resolution is maintained at 10mV,
TmA (3A). OVP, OCP, and OTP protect the PST-Series and its loads from unexpected conditions. PST-Series is capable
of independent, series or parallel operation for increased flexibility. The large LCD display conveniently displays all
outputs and configurations simultaneously to simplify operation. The programmable interface allows automatic
stepping, 100 sets of memory and comprehensive timing operations. GPIB and RS232C interfaces, Labview drivers

and SCPI compatibility allow easy ATE software development and remote control. The versatile PST-Series is ideal for
high resolution, multiple output, automated operations such as production testing and rack mounting systems.

SPECIFICATIONS

__ B o

PST-3202 PST-3201
OUTPUT
Voltage 0~32Vx2, 0~6Vx1 0~32Vx3
Current 0~2Ax2, 0~5Ax1 0~1Ax3
ovP 0~33Vx2, 0~7Vx1 0~33Vx3

LOAD REGULATION

PST-320-I /3 202 Voltage ‘ < 3mV (< 5mV rating current >3.0A)

Current < 3mA (< 5mA rating current >3.0A)
LINE REGULATION
Voltage ‘ <3mV
PC LabVIEW -
C€ [Rs22 (GPIB g | Driver Current <3mA
RESOLUTION
Voltage 10mVv
Current TmA (2mA, rating current >3.0A)
OoVvP 10mV
FEATURES PROGRAM ACCURACY (25 £5°C)
Voltage < 0.05%+20mV
* Digitized Programmable Interface Current < 0.1%+5mA (+10mA, rating current>3.0A)
. . <
* High Resolution 10mV, TmA CR>I‘FI’FF:LE ST 20MSHO')05 7%6+20mv
. . . Z~. z
©192x128 L_CD DIsPIaY’ SIm_UItaneOUSIY Voltage Ripple: < TmVrms/3mVp-p ; Noise: < 2mVrms/30mVp-p
Shows Settings and Measuring Result Current < 3mArms (< 5mArmes, rating current >3.0A)
* Over-Voltage, Over-Current, Over TEMPERATURE COEFFICIENT (0 ~ 40 °C)
Temperature Protection Voltage < 100ppm+3mV
* Intelligent Fan Control (Changes by Output Current = 100ppm+3mA
P READBACK RESOLUTION
ower) Voltage 10mV (20mV, rating voltage >36V)
* 100 Sets Memory Current TMA(2mA, rating current >3.0A)
* Auto Step Running With Timer Setting RERDBACKIACCURACY(25ESSNC]
* Auto Seri d Parallel Functi Voltage < 0.05%+10mV (+20mV, rating voltage >36V)
. uto Series ?n arallel Function Current < 0.1%+5mA(+10mA, rating current>3.0A)
* LabVIEW Driver READBACK TEMPERATURE COEFFICIENT
* Standard Interface : RS-232C Voltage < 100ppm+10mV (+20mV, rating voltage >36V)
* Optional Interface : GPIB (IEEE-488.2) Current < 150ppm+10mA(+20mA, rating current >3.0A)
* Optional European Jack Type Terminal RESPONSENIME
Voltage Up (10%~90%) < 100mS
Voltage Down (90%~10%) < 100mS (= 10% rating load)
DRIFT
Voltage < 100ppm+10mV (+20mV, rating voltage >36V)
Current < 150ppm+10mA
TRACK OPERATION
Tracking Error < 0.19%+20mV
Series(Load Effect) < 20mV

European Type Jack Terminal

PARALLEL OPERATION

Program Accuracy(2575°C)| Voltage < 0.05%+20mV,Current < 0.1%+10mA, OVP < 0.05%+20mV
Load Effect Voltage < 3mV(< 5mV, rating current>3.0A); Current< 6mA
Source Effect Voltage < 3mV;Current < 6mA
MEMORY
Store/Recall 100 Sets
TIMER
Setting Time 0.1 second~99 Minutes 59 second (Max. 99 Minutes 59 second x 100)
Resolution 0.1 second
Function Auto step running (for output working loop)
INTERFACE
Standard : RS-232C; Optién: GPIB (IEEE488.2)
Rear Panel POWER SOURCE

AC 100V/120V/220VF 10%, 230V (+10%/-6%), 50/60Hz
DIMENSIONS & WEIGHT
230(W) x 140(H) x 380(D) mm , Approx.10kg

ORDERING INFORMATION

PST-3202  158W Triple Output Programmable D.C. Power Supply
PST-3201 96W Triple Output Programmable D.C. Power Supply

Model Independent Series Parallel Display Type  Weight (kg)
PST-3201  (0~32V/0-1A)x3 64V/1IA  32V/2A LCD 10
PST-3202 (0~32V/0-2A)x2,(0~6V/0-5A)x1  64V/2A  32V/4A LCD 10

ACCESSORIES :
User manual x 1, Power cord x 1, Test lead: GTL-104A x 3 (PST-3202) or GTL-105A x 3 (PST-3201)
European test lead: GTL-204A x 3 (PST-3202) or GTL-203A x 3 (PST-3201)

OPTION
Opt.01  GPIB Interface (factory installed)
OPTIONAL ACCESSORIES

GRA-407 Rack Mount Kit GTL-232 RS-232C Cable, 9-pin Female to 9-pin,
GTL-248 GPIB Cable, Double Shielded, 2000mm null Modem for Computer
FREE DOWNLOAD

PC Software  PC Software including Data Log ; Remote Control Software
Driver LabView Driver

POWER SUPPLIES - PST-3201/3202



POWER SUPPLIES - GPD-23035/33035/43035/3303D

GPD-23035/3303S/
4303S/3303D
c € uss Sofr:v(l:are Lg)br\llvlgy

FEATURES

*2, 3 and 4 Independent Isolated Output

* 4 LED Display Sets : 3 Digits After
Decimal Point (GPD-23035/33035/4303S)

* Minimum Resolution :
GPD-23035/33035/4303S (1mV/1mA)
GPD-3303D (100mV/10mA)

* Digital Panel Control (Rotary Encoder

Switch, Rubber Key With Indicator)

User-Friendly Operation, Coarse / Fine

=

3

Volume Control
* 4 Sets Save [ Recall
Key-Lock
Output ON/OFF
* Tracking Series and Parallel Mode
* Smart Cooling Fan Achieving Low Noise
* Compact Design
* PC Software & USB Driver
* USB Standard Interface
* Optional European Jack Type Terminal

3

3

s

Good Will Instrument Co., Ltd. | Simply Reliable

The GPD-Series

equipped with 2,

to 195Watt. The
remote interface

to reduce noise.

is a cutting edge, economical, high resolution programmable power supply, Which is
3 and 4 independent output channels and support a maximum output from 180Watt
power supplies include four sets of memory for voltage and current setting, a USB

, high resolution (GPD-2303S / GPD-3303S / GPD-4303S) and intelligent fan control

The durable features along with the free output monitoring software make the GPD-

Series suitable for any lab as well as the LED industry.

SPECIFICATIONS

GPD-2303S GPD-3303S GPD-4303S GPD-3303D
OUTPUT
Channel CH1 [CH2 [ CH1[CH2| CH3 [ CHI[CH2| CH3 [CH4| CH1 | CH2| CH3
Voltage 0-30V/0-30V|0-30V/ 0-30V/ 25/3.3/5.0V | 0~30V|0~30V 0-5V" | 0~5V | 0-30V | 0~30V| 2.5/3.3/5.0V
5001V-10V
Current 0-3A [0-3A] 0-3A[ 0-3A1  0-3A | 0-3A[0-3A1 03A |0-TA| 0-3A | 0-3A|  0-3A
0-1A

CONSTANT VOLTAGE OPERATION

Regulation

Ripple & Noise
Recovery Time
Temp.Coefficient
Output Range

Line regulation < 0.01%+3mV

Load regulation < 0.01%+3mV (rating current< 3A); < 0.02%+5mV (rating current >3A)
< ImVrms (5Hz~TMHz)

<1004 S (50%Load change, Minimum load 0.5A)

=<300ppm / C

0 to rating voltage continuously adjustable

CONSTANT CURRENT OPERATION

Regulation
Ripple Current
Output Range

Line regulation < 0.2%+3mA; Load regulation < 0.2%+3mA
<3mArms
0 to rating current continuously adjustable

TRACKING OPE|

RATION

Regulation of
PAR.
Regulation of
SER.
Tracking Error

Line regulation <0.01%+3mV
Load regulation =< 0.01%+3mV (rating current=<3A); < 0.02%+5mV (rating current >3A)
Line regulation <0.01%+5mV
Load regulation < 300mV
<0.5%%10mV (10 ~ 30V no load) with load added < 300mV)
< 0.5%130mV (0~ 9.99V no load) with load added < 300mV)

METER
Tracking error | <0.5% + 10mV <0.5% + 50mV
Display Voltage: 4 3/4 digits 0.4" LED Display Voltage:2 34 digits 0.4"LED Display
Current: 3 3/4 digits 0.4" LED Display Current:2 3/4 digits 0.4"LED Display
Resolution Voltage: TmV Voltage:100mV
Current: TmA Current:10mA
Program Voltage: £(0.03% of RDG +10 digits) Voltage:+(0.5% of RDG+2 digits)
Accuracy(25:5C)| Current: £(0.3% of RDG +10 digits) Current:£(0.5% of RDG+2 digits)
Readback Voltage: £(0.03% of RDG +10 digits) Voltage:+(0.5% of RDG+2 digits)
Aaccuracy(2515C)| Current: £(0.3% of RDG +10 digits) Current:£(0.5% of RDG+2 digits)

CH3 SPECIFICATIONS

Output Voltage (2.5V/3.3V/5V)18% | 0~5V / 5~10V ( 2.5V/3.3V/5V )8%
Output Current 3A 0~3A/0~TA 3A
Regulation Line regulation < Line regulation =< Line regulation <
(2545°C ) - 0.01%+3mV 0.01%+3mV 0.01%+3mV
. o < o <
Load regulation < Load regulation = Load regulation =
0.01%+3mV 0.01%+3mV 0.01%+3mV
Repple & Noise <ImVrms(5Hz~1MHz)| <2mVrms(5Hz~1MHz) | <TmVrms(5Hz~1MHz)
KEY LOCK
Yes
MEMERY SAVE/RECALL
4 sets
POWER SOURCE

ACT00V/120V/220V/230V = 10%, 50/60Hz

DIMENSION & WEIGHT

210(W) x 130 (H) x 265(D) mm ; Approx. 7kg
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GPD-4303S

ORDERING INFORMATION

GPD-2303S GPD-2303S 2 Channels, 180W Programmable Linear DC Power Supply
GPD-3303S GPD-3303S 3 Channels, 195W Programmable Linear DC Power Supply
GPD-4303S GPD-4303S 4 Channels, 195W Programmable Linear DC Power Supply
GPD-3303D GPD-3303D 3 Channels, 195W Programmable Linear DC Power Supply

ACCESSORIES :
User Manual x 1, Power cord x 1

GPD-2303S Test Lead GTL-104A x 2, European Test Lead GTL-204Ax2, GTL-201Ax 1

GPD-3303S Test Lead GTL-104A x 2,GTL-105A x 1; European Test Lead GTL-203A x 1, GTL-204A x 2, GTL-201A x 1
GPD-4303S Test Lead GTL-104A x 2,GTL-105A x 2; European Test Lead GTL-203A x 2, GTL-204A x 2, GTL-201A x 1
GPD-3303D Test Lead GTL-104A x 2,GTL-105A x 1; European Test Lead GTL-203A x 1, GTL-204A x 2, GTL-201A x 1

OPTIONAL ACCESSORIES
GTL-246 USB Cable
FREE DOWNLOAD

PC Software PC Software including Data Log
Driver Labview Driver

Rear Panel

I/‘ - ®
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European Type Jack Terminal
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* 4.3"TFT LCD Display

* Setting Resolution: TmV/0.1mA;

Read Back Resolution: 0.1mV/0.1mA

Low Ripple Noise: =1mVrms/=2mArms

* Transient Response Time: =100pS

* Load Function (CC, CV, CR mode)

* Tracking Series and Parallel Function without
Additional External Wiring

* Utilizing Hardware to Realize Over Voltage
Protection/Over Current Protection/Over
Temperature Protection

* Delay Function/Output Monitoring Function/
Output Recorder Function

* Supports Setting Value, Measurement Value
and Output Waveform Display

* Sequential Output Function and Built-in
8 Template Waveforms

* The Output Recorder Function Records the
Output Voltage & Current Parameters with
a Minimum Recording Interval of 1 Second

* Provides 10 Sets of Memory for Each

Sequence/Delay/Recorder/Panel Setting

Condition

GPP-3060/6030 Supports a USB (Type A)

Output Terminal

* Intelligent Temperature Control Fan Effectively
Reduces Noise

* Standard: RS-232, USB, LAN, Ext 1/O
Optional (manufacturer installed only): GPIB

3=

=

3

=

Good Will Instrument Co., Ltd. | Simply Reliable

GPP-3060 and GPP-6030 triple-channel programmable DC power supplies are extension models of the GPP-
X323 series. The maximum output power of these two models is 385W. GPP-3060 supports CH1/CH2: 0 ~
30V / 0 ~ 6A output; GPP-6030 supports CH1/CH2: 0 ~ 60V / 0 ~ 3A output; CH3 of both models supports
1.8V, 2.5V, 3.3V, 5.0V/5A.

GPP-3060 and GPP-6030 inherit the high program resolution (1mV/0.1mA) and read back resolution
(0.1mV/0.1mA) of the GPP series with low-ripple noise characteristics =1mVrms/=2mArms and =100us
output transient recovery ability. An independent output on-off switch is provided for each channel.

For series and parallel applications of CH1 and CH2, the tracking function can automatically switch to series
or parallel output without additional external wiring. Multiple display modes including single channel or multi-
channel setting value, measurement value and waveform display to collocate with the built-in output
monitoring function allow users to set the monitoring conditions according to their needs so as to generate
an alarm or stop the output during the measurement process in order to stop the measurement and protect
the customer's DUT. The output recorder function can record the voltage/current of the output process in the
internal memory, and save the result as a (*.REC) or (*.CSV) file, and then save it to a USB flash drive. The
unique load function of the GPP series can arbitrarily set CH1/CH2 as power supply or load function. For
example, one channel is set as power output, and the other channel is set as load function to consume the
power of the DUT to satisfy simple battery charging and discharging or load characteristic test by a single
power supply. The sequence output function allows users to edit the power output waveforms by themselves,
and also allows users to set the sequential constant voltage (CV) or constant current (CC) load waveforms
such as serial power output or dynamic load simulation test. Channel 3 (CH3) incorporates 3A USB (Type A)
output terminal, which can be used for USB charging test.

Pertaining to measurement protections, OVP/OCP/OPP/OTP protection functions are provided. The
protection mechanism of OVP/OCP/OTP is implemented by hardware circuits, which has a faster response
time to protect equipment or DUT while comparing with competitors who use software for protection. The
OVP and OCP functions allow users to set the protection action point according to the conditions of the DUT.
OPP only provides protection during the operation of the load function.

In addition, GPP-3060 and GPP-6030 incorporate terminal output on the rear panel, and include a voltage
remote sensing terminal. Users can choose front panel or rear panel terminal output, which is convenient for
stand-alone or rack operation. Output value setting and Sequence/ The Delay/Recorder functions provide 10
sets of internal memory, which can be uploaded/stored by a USB flash drive.

SPECIFICATIONS
GPP-3060 GPP-6030

OUTPUT MODE
NulmberofChanneI CH1 CH2 CH3 CH1 CH2 CH3
Voltage 1.8/2.5/3.3/5V, 1.8/2.5/3.3/5V,

0~30V 0~30V 5% 0~60V | 0~60V +5%
Current 5A(MAX), 5A(MAX),

0~6A 0~6A 3A(MAX, 0~3A 0~3A 3A(MAX,

USB port) USB port)
Tracking Series Voltage | g_gov 0~120V
Tracking Parallel Current [ _72A - 0~6A -
CONSTANT VOLTAGE OPERATION
Line Regulation =0.01%+3mV =3mV =0.01%+3mV <3mV
i < 9 < 9

Load Regulation (Eat(i)ﬁ(;]cu/:;:tr;\qOA) =5mv (r:ﬁfg(ilﬁ:fé?g;\) =5mv
Ripple & N_"ise(sHZ”MHz) =1mVrms =2mVrms =1mVrms =2mVrms
Recovery Time =100pus =100ps =100ps =100us
CONSTANT CURRENT OPERATION
Line Regulation =0.01%+3mA - =0.01%+3mA -
Load Regulation =0.01%+3mA - =0.01%+3mA -
Ripple & Noise <2mA - =2mA _

TRACKING OPERATION (CH1,CH2)

Tracking Error =0.1%+10mV of Master(GPP-3060),
=0.2%+20mV of Master(GPP-6030)

(No Load , with load add load regulation =200mV)
Line: =0.01%+3mV

Load: =0.01%+5mV (rating current=10A);
=0.02%+5mV (rating current>10A)

Series Regulation Line: =0.01%+5mV ; Load: =200mV

Ripple & Noise(5Hz~1MHz)| =2mVrms(5Hz ~ TMHz)

Parallel Regulation

METER

Voltage Programming Resolution | 1mV 2mV
Current Programming Resolution | 0.2mA 0.1mA
Voltage Readback Resolution | 0.1mV 0.1mV
Current Readback Resolution| 0.1mA 0.1TmA

=+(0.03% of
reading+10mV)
=+(0.30% of
reading+10mA)
=+(0.03% of
reading+10mV)
=+(0.30% of
reading+10mA)

=+(0.03% of
reading+10mV)
=+(0.30% of -
reading+10mA)
=+(0.03% of
reading+10mV)
<+(0.30% of

Voltage Setting Accuracy
Current Setting Accuracy
Voltage Readback Accuracy

Current Readback Accuracy

reading+10mA)




GPP-3060/6030
SPECIFICATIONS
GPP-3060 GPP-6030
DC LOAD CHARACTERISTIC
Channel CH1/CH2 CH1/CH2
Display Power 0~50.00W 0~50.00W
Display Voltage 1~32.00V 1~62.00V
Display Current 0~6.200A 0~3.200A
CV Mode Setting Range | 1.500V~32.00V 1.500V~62.00V
Resolution 10mV 10mV
Set Accuracy =0.1%+30mV =0.1%+30mV
Read Accuracy =0.1%+30mV =0.1%+30mV
CC Mode Setting Range | 0~6.200A 0~3.200A
Resolution TmA TmA
Set Accuracy =0.3%+10mA =0.3%+10mA
Read Accuracy =0.3%+10mA =0.3%+10mA
CR Mode Setting Range | 1~1kQ 1~-1kQ
Resolution 10 10
Set Accuracy =3%+1Q2 =3%+1Q2
(Voltage =0.1V, (Voltage=0.1V,
Current=0.1A) Current=0.1A)
Read Accuracy =3%+10 =3%+1Q
(Voltage=0.1V, (Voltage=0.1V,
Current=0.1A) Current=0.1A)

INSULATION

Chassis and Terminal 20MQ or above (DC 500V)
Chassis and AC Power Cord | 30MQ or above (DC 500V)
ENVIRONMENT CONDITION

Operation Temp 0~40°C

Storage Temp -10~70°C

Operating Humidity =80% RH

Storage Humidity =70% RH

INTERFACE

Standard: RS-232, USB, LAN, Ext |/O ; Optional (manufacturer installed only): GPIB
POWER SOURCE

AC100V/120V/220V/230V£10%, 50/60Hz

POWER CONSUMPTION

900VA, 680W

DIMENSION & WEIGHT

213 (W) x 145 (H) x362(D) mm ; Approx. 10kg

ORDERING INFORMATION

GPP-3060 385W Triple-channel Programmable DC Power Supply
GPP-6030 385W Triple-channel Programmable DC Power Supply

ACCESSORIES :

CD (User manual), Quick start manual, Power cord , test lead:
GTL-104A x 3, European test leads: GTL-204A x 3, GTL-201A x 1
OPTIONAL ACCESSORIES

GTL-246 USB Cable

GRA-437-E Rack Mount Kit (EIA)

GRA-437-) Rack Mount Kit (JIS)

INTERFACE

Standard: RS-232, USB, LAN, Ext I/O

Optional (manufacturer installed only): GPIB

NOTE: Contact local sales if you have issues with Interface purchase.

Rear Panel

GRA-437-) Rack Mount Kit (JIS)

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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Triple-channel Programmable DC Power Supply

TRACKING SERIES AND PARALLEL FUNCTION

S -
6

Output in Parallel Connections

GW

For series and parallel applications of CH1 and CH2, the tracking
function of the GPP-Series utilizes the internal circuit to
automatically switch the output to serial or parallel output without
additional external wiring, providing users with convenience not
only in operating procedures but also a more stable output.

B OUTPUT MONITORING FUNCTION

CH1,
Yielding alarm Voltage
Imax |--§ Current
CH2 time
CH3, time
Pmax
e T
time

Output Monitoring

The output monitoring function allows users to set the monitoring
conditions according to the requirements, including the voltage,
current, and power greater than or less than the setting and the
logical relationship of AND, OR. It also allows users to sound

SEQUENCE OUTPUT FUNCTION

Tamplat

Output in Series Connections

The tracking function design of other brands requires additional
external wiring connections for the output in series or parallel.
However, excessively long, thin or inconsistent external wiring
may cause inaccurate voltage or current output.

Monitoring Function Setting

alarms or stop the output during the measurement process, stop
the measurement, and protect the customer's DUT. Each Channel
could be monitored simultaneously as well.

* Channel 3 does not support the output monitoring function.

Momary || SEQ.On || Retum

Output Waveform of the GPP-6030/3060

The GPP-Series provides a sequential output function on Channel 1
and Channel 2. This function not only allows users to edit the
power output waveform, but also allows users to set the sequential
constant voltage (CV) or constant current (CC) load waveform, i.e.
a serial power output or a simulation test of a dynamic load. The
maximum settable points for sequence function are 2048, and
interval range of each point can be set from 1 to 300 seconds. In
order to simplify the setting of waveform editing, the GPP-Series
has 8 built-in Templet waveforms in sequence output function for

Good Will Instrument Co., Ltd. ‘ Simply Reliable

users to directly apply for output, including Sine, Pulse, Ramp,
Stair Up, Stair Dn, Stair UpDn, Exp Rise, and Exp Fall waveforms.

The editing data of the sequence output can be stored in the
internal 10 sets of the memory, or to be saved by USB flash drive
(Save/Recall) and saved as *.SEQ or *.CSV file; The stored *.CSV
can be exported into Excel for editing and analysis. The final
edited file can be imported to (Save/Recall) of the power supply
using a USB flash drive.



I3 HARDWARE PROTECTION FUNCTION (OVP/OCP/OTP)

#Hardware is utilized to realize
the OVP function with fast A
response time. A real tested
response time is 45ma.

OVP Trigger

The protection mechanism of OVP/OCP/OTP is implemented by
hardware circuit, which has the advantage of faster response time
than competitors who use software to achieve protection. When
it is detected that the voltage of the DUT exceeds the setting value
of the OVP, the output of the power supply can be stopped in a
short time to achieve the purpose of protecting the DUT.

I3 OUTPUT DELAY FUNCTION

GWINSTEK cHz

1

Fuchd

GPP-Series Delayed Waveform

Output delay function allows users to edit the timing waveform of
the power output on/off when the front panel voltage and current
settings are unchanged. In order to simplify the setting of waveform
editing, the GPP-Series has three built-in timing modes in the delay
output function, including Fixtime, Increase, Decline for users to
apply directly. The editing data of the output delay can be stored in

OUTPUT RECORDER FUNCTION

Qutput process of Voltage
export
CcH2 b o

time

Schematic Diagram for Recorder Function

The output recorder function records the voltage & current
parameters of the output process. The recording interval of each
point can be set according to user's requirements, and the shortest
interval is 1 second and the longest is 300 seconds. The results can
be stored in *.REC or *.CSV format to the power supply or directly

Recorder Function Setting

I L0AD FUNCTION

GPP Series

Power output for Chl

Secondary

+ «——0 batteries

DC load for Ch2 ||~

GPP-Series Application

The CH1/CH2 of the GPP series is designed with the load function. A
single power supply can meet the basic battery charging and discharging
test requirements. It can provide power output in channel 1 and channel 2.
The rated constant voltage load (CV), rated constant current load (CC)
and maximum 1kQ constant resistance load (CR) function are built-in to
allow users to conduct discharging test without using an electronic load.
In application, users can also set either that one channel of the single GPP
series as the power output, one channel as the load function to consume
the power of the DUT, or that both channels as load functions to consume
the power of different loads simultaneously.

POWER SUPPLIES - GPP-3060/6030

the internal 10 sets of memory, or to be saved by USB flash drive
(Save/Recall) and saved as *.DLY or *.CSV file. The stored *.CSV
can be exported into Excel for editing and analysis. The final
edited file can be exported to (Save/Recall) of the power supply
using a USB flash drive.

REC. Off

Raturm

Save as*.REC

saved in the USB flash drive. The stored *.CSV can be exported
into Excel to conduct the future analysis. (*.REC can be saved to
2018 records, *.CSV can be saved to 614400 records)

* Channel 3 does not support the output recorder function

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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Multi-output Programmable D.C. Power Supply
With the maximum output power of 217W, the GPP-Series, the multi-channel programmable DC power supply,
= includes four models: GPP-1326 (0~32V/0~6A) for single-channel output and GPP-2323 for dual-channel output
SR (CH1:0~32V/0~3A, CH2:0~32V/0~3A), GPP-3323 for three-channel output (CH1: 0~32V/0~3A, CH2:0~32V/0~3A,
: CH3: 1.8V, 2.5V, 3.3V, 5.0V/5A) and GPP-4323 for four-channel output (CH1:0~32V/0~3A, CH2:0~32V/0~3A,
CH3:0~5V/0 ~1A, CH4: 0~15V/0~1A). This series not only provides high program resolution (1mV/0.1mA) and read
back resolution (0.1mV/0.1mA), but also features optimal low-ripple noise characteristics =350uVrms/= 2mArms
and output transient recovery capability =50uS. Independent output on-off switch is provided for each channel.

For series and parallel applications of CH1 and CH2, the tracking function of the GPP-Series utilizes the internal
circuit to automatically switch the output to serial or parallel output without additional external wiring, providing
users with convenience not only in operating procedures but also a more stable output. The tracking function design
of other brands requires additional external wiring connections for the output in series or parallel. However,
excessively long, thin or inconsistent external wiring may cause inaccurate voltage or current output.

O

GPP-Series

The GPP-Series offers a variety of display modes, including single or multi-channel setting values, measurement
values, and waveform displays. The Monitor function of the GPP-Series allows users to set monitoring conditions
according to requirements, sound alarms or stop output during the measurement process, and stop measurement
and protect the customer's DUT. The GPP-Series provides output recorder function, which records the
C€ [Rs232 |GPIB | USB |LAN | B : -
- 1/0 voltage/current of the output process to the internal memory, and the result can be stored as a (*.REC) or (*.CSV)
file, which can then be transferred to the USB flash drive. The stored *.CSV can be exported to the Excel to conduct
the future analysis.

FEATURES =
The CH1/CH2 of the GPP-Series are designed with the load function. A single power supply can set one channel as

* 4.3” TFT LCD Display the power output, and one channel for the load function to consume the power of the DUT so as to meet the basic
* Supports Setting Value, Measurement Value charging and discharging test requirements for battery. Channel 1 and channel 2 not only provide 32V/3A power
’ output, but also feature built-in maximum 32V constant voltage load (CV), maximum 3.2A constant current load

and Output Waveform Display (CC) and maximum 1kQ constant resistance load (CR) function.

* Load Function (CC, CV, CR Mode)

* Setting Resolution: TmV/0.1mA ; Read Back The GPP-Series provides the sequential output function on Channel 1 and Channel 2. This function not only allows
Resolution: 0.1mV/0.1mA users to edit the power output waveform, but also allows users to set the sequential constant voltage (CV) or
. . . constant current (CC) load waveform, i.e. a serial power output or a simulation test of a dynamic load. In order to
% . < <
Low Ripple Noise: <350uVrms/<2mArms simplify the setting of waveform editing, the GPP-Series has 8 built-in Templet waveforms in the sequence output
* Transient Response Time: <50us function for users to directly apply for output, including Sine, Pulse, Ramp, Stair Up, Stair Dn, Stair UpDn, Exp Rise,
* Tracking Series and Parallel Function without Exp Fall waveforms.
Additional External Wiring

* Utilizing Hardware to Realize Over Voltage The sound protection functions include OVP/OCP/OPP/OTP, in which the protection mechanism for

¢ X OVP/OCP/OTP is implemented by hardware circuit that has the advantage of faster response time compared with
Protection/Over Current Protection/Over competitors who adopt software to achieve protections. The OVP/OCP functions allow users to set the protection
Temperature Protection action point (except CH3 of GPP-3323) according to the conditions of the DUT. The OPP is only activated during the

* Delay Function/Output Monitoring Function/ operation of the load function. The Delay Function sets the length of time during channel 1 or channel 2 power
Output Recorder Function output on or during power output off.

* Intelligent Temperature Control Fan Effectively |, addition, the Trigger In/ Trigger Out functions synchronize external devices. The GPP-3323 channel 3 adds a 3A
Reduces Noise USB (Type A) output terminal for USB charging test. The intelligent temperature-controlled fan can adjust the speed

* Sequential Output Function and Built-in according to the temperature of the power transistor so as to reduce unnecessary noise. The output value setting and

he Sequence/Delay/Recorder functions provide 10 sets of internal memory for use, and can be loaded/stored using

8 Template Waveforms the Seq )

. P . a USB flash drive. In addition to the standard RS-232 and USB remote interfaces, the GPP-Series also has an optional

* The Output Recorder Function Records The LAN or LAN+GPIB interface to facilitate different requirements. The commands of the GPP-Series conform to SCPI

Output Voltage & Current Parameters with A requirements and are compatible with the commands of the GPD-X303S Series.

Minimum Recording Interval of 1 Second

* Provides 10 Sets of Memory for Each Sequence SPECIFICATIONS

/Delay/Recorder/Panel Setting Condition T GPP-4323 GPP-3323 GPP-2323 | GPP-1326
* GPP-3323 Supports A USB(Type A) Output Number of Channel CH1 [ CH2 [CH3| CH4 [ CH1 [ CH2 | CH3 [ CH1 [ CH2 CHI
Terminal Voltage 0~32V|0~32V| 0~5V |0~15V| 0~32V | 0~32V |1.8/25/33/50Y 0~32V | 0~32V 0~32V
* Standard: RS-232, USB, Ext 1/O; Optional Current 0-3A | 0~3A [ 0-1A[ 0-1A | 0-3A | 0-3A 5A 0~3A | 0-3A 0~6A
. Tracking Series Voltage 0~64V 0~64V 0-64V
J‘(Manufac.turer Irjstalled Only) : LAN, GPIB+LAN Tracking Parallel Current 0-6A - 0_5A - ooh -
¥ Compatible with Commands of CONSTANT VOLTAGE OPERATION
GPD-X303S Series Line Regulation .01%+3mV

Load Regulation .01%+3mV (rating current =3A); =0.02%+5mV (rating current > 3A)

Ripple & Noise(sHz-TMHz) | <350uVrms | =1mVrms | =350pVrms [=2mVrmg =350pVrms | <500uVrms
Recovery Time =50us | =s0us | =50us | =100us | =50us |  =100us
CONSTANT CURRENT OPERATION
Line Regulation =0.2%+3mA
Load Regulation .2%+3mA
. Ripple & Noise =2mArms ‘ =2mArms ‘ =2mArms ‘ =4mArms
European Type Jack Terminal PROGRAMMING RESOLUTION
Voltage TmV TmV - TmV TmV
Current 0.1mA 0.1mA 0.1mA 0.2mA
TRACKING OPERATION (CH1,CH2)
Tracking Error =0.1%+10mV of Master(0~32V, No Load, with Load add Load regulation =100mV)
Parallel Regulation Line : =0.01%+3mV
Load : =0.01%+3mV/(rating current =3A); =0.02%+5mV (rating current >3A)
Series Regulation Line : =0.01%+5mV ; Load : =100mV
Ripple & Noise =1mVrms, 5Hz ~ TMHz
Ch3 OPERATION FOR (GPP-3323)
Output Voltage 1.8V/2.5V/3.3V/5.0V, +5%
Output Current 5A
Line Regulation =3mV
Load Regulation =5mV
Ripple & Noise 2mVrms(5Hz~1MHz)
Transient Recovery Time | 100us

Good Will Instrument Co., Ltd. | Simply Reliable

USB Port Output

1.8V/2.5V/3.3V/5.0V, £0.35V, 3A




GPP-3323 GPP-4323

Rear Panel (LAN+GPIB)

SPECIFICATIONS
GPP-4323 ‘ GPP-3323 GPP-2323 GPP-1326
METER
Voltage Resolution 0.1mV 0.1mV 0.1mV 0.1mV
Current Resolution 0.1mA 0.1mA 0.1mA 0.2mA
Setting Accuracy =1(0.03%+10mV) (0.03%+10mV) - (0.03%+10mV)| =£(0.03%+10mV)
+(0.30%-+10mA) (0.30%+10mA) (0.30%+10mA)| =(0.30%+10mA)
Readback Accuracy (0.03%+10mV) (0.03%+10mV) (0.03%+10mV)| =£(0.03%+10mV)
=1(0.30%+10mA) =1(0.30%+10mA) (0.30%+10mA)| =£(0.30%+10mA)
DC LOAD CHARACTERISTIC
Channel 2 2 2 1
Display Power 0~50.00W 0~50.00W 0~50.00W 0~100.00W
Display Voltage 1~33.00V 1~33.00V 1~33.00V 1~33.00V
Display Current 0~3.200A 0~3.200A 0~3.200A 0~6.200A
CV Mode Setting Range | 1.500V~33.00V 1.500V~33.00V 1.500V~33.00V | 1.500V~33.00V
Resolution 10mV 10mV 10mV 10mV
Set Accuracy =0.1%+30mV =0.1%+30mV =0.1%+30mV | =0.1%+30mV
Read Accuracy =0.1%+30mV =0.1%+30mV =0.1%+30mV | =0.1%+30mV
CC Mode Setting Range | 0~3.200A - 0~3.200A - 0~3.200A 0~6.200A
Resolution 1mA TmA 1mA 1mA
Set Accuracy =0.3%+10mA =0.3%+10mA =0.3%+10mA | =0.3%+10mA
Read Accuracy =0.3%+10mA =0.3%+10mA =0.3%+10mA | =0.3%+10mA
CR Mode Setting Range | 1~1kQ 1~1kQ 1-1kQ 1-1kQ
Resolution 1Q 1Q 1Q 1Q
Set Accuracy <03%+1Q <0.3%+1Q <0.3%+1Q <0.3%+1Q
Read Accuracy (Voltage=0.1V,and (Voltage=0.1V,and (Voltage=0.1V,and | (Voltage=0.1V,and
current=0.1A) current=0.1A) current=0.1A) current=0.1A)
INSULATION
Chassis and Terminal 20MQ or above (DC 500V)
Chassis and AC Cord 30MQ or above (DC 500V)
ENVlR'ONMENT CONDITION i OPERATING RANGE
Operation Temp 0~40C
Storage Temp -10~70C
Opersing Huridty | Z30% 1 e ] on | cn ] cn |
torage Humidity =70% GPP-1326| 1 | 0:32v/0-6A
EXTERNAL CONTROL GPP-2323 2 0-32V/0-3A | 0-32V/0-3A
Yes GPP-3323| 3 | 0-32V/0-3A | 0:32V/0-3A 13"/52;,?‘;/:‘3"
INTERFACE GPP-4323 4 0-32V/0-3A | 0-32V/0-3A| 0-5V/0-1A | 0-15V/0-1A
Std: RS-232/USB(CDC), Opt(Manufacturer installed only): LAN/ GPIB+LAN
POWER SOURCE
AC100V/120V/220V/230V+10%, 50/60Hz OUTPUT FUNCTION LIST
DIMENSION & WEIGHT GPP-4323
213(W) x 145 (H) x 312(D) mm ; Approx. 7.5kg Model GPP-3323
Number GPP-2323
ORDERING INFORMATION
n Number of
GPP-1326 (32V/6A) Single-Output Programmable DC Power Supply Olpits CH1 CH2 CH3 CH4
GPP-2323 (32V/3A*2) Dual-Output Programmable DC Power Supply Sequence Output ., P
GPP-3323 (32V/3A*2; 1.8V or 2.5V or 3.3V or 5V/5A*1) Three-Output Programmable DC Power Supply Function
GPP-4323 (32V/3A*2; 5V/1A; 15V/1A) Four-Output Programmable DC Power Supply :-gédgcncct"iomnzde) v v
ACCESSORIES : Output Delay
User Manual x 1, Power cord x 1 Function v v
GPP-1326 Test Lead GTL-104A x 1, GTL-105A x 1 GPP-2323 Test Lead GTL-104A x 2 Output Monitoring v v v v
GPP-4323 Test Lead GTL-104A x 2, GTL-105A x 2 GPP-3323 Test Lead GTL-104A x 3 Monitor(10 sets) Pt spute)
European Test Leads : Output Recorder v Vo e
GPP-1326 GTL-203Ax 1, GTL-204Ax 1, GTL-201Ax1  GPP-2323 GTL-204Ax 2, GTL-201Ax 1 Function "
GPP-4323 GTL-203Ax 2, GTL-204Ax 2, GTL-201Ax1  GPP-3323 GTL-204Ax 3, GTL-201Ax 1 fenclSove/Recal 4 4 4

OPTIONAL ACCESSORIES

GTL-246 USB Cable GRA-437-)
OPTIONS (Manufacturer Installed Only)
LAN Interface; GPIB+LAN Interface

Rack Mount Kit (JIS) GRA-437-E  Rack Mount Kit (EIA)

Simply Reliable ‘ Good Will Instrument Co., Ltd.

POWER SUPPLIES - GPP-Series



Multiple Output Dual Range D.C. PowerSupply

SPD-3606
c E Relrlnoote

FEATURES ==

* Three Independent, Isolated Output

* CH1/CH2 : Dual Output Range of 30V/6A or
60V/3A

* CH3 Adjustable Output : 0.1~5V/3A

* High Efficiency Power Conversion (Up to 25%
Than Traditional Power Supply)

* Remote Output On/Off Control

* OVP to Protect the DUT

* OTP to Protect SPD-3606 for Reducing the
Repair Rate

* Automatically Switches AC 115V/230V Source

* Full Safety Design: Reverse Polarity, CH3

Overload Protection, Safe Output Setting ,
C.C./C.V. Mode

* Compact Size, Light Weight

POWER SUPPLIES - SPD-3606

The SPD-3606 DC power supply provides 375W output capacity, three isolated outputs with dual-range for CH1 & CH2,
highly efficient power conversion, low noise, high reliability, thorough protection, excellent value and a compact size.
SPD-3606 creates a new bench mark for satisfying mainstream power supply demands. CH1 & CH2 offer dual-range
output either at 30V/6A or 60V/3A per channel to accommodate a wide range of applications. SPD-3606 supports
series and parallel tracking, allowing the CH1 and CH2 to be internally connected in series or parallel providing flexible
output (30V/12A, 60V/6A, or 120V/3A). High power density and high power conversion efficiency lets SPD-3606
consume less energy making for a greener power supply. In addition, the high power density makes SPD-3606 weigh
less than half and occupy much less space compared to linear power supplies. To avoid damage caused by improper
operation, it also has OVP and OTP. The dual range AC input accepts both 115V and 230V inputs. When the instrument
is on, devices can be connected and voltage/current levels can be adjusted safely from the front panel by turning off the
output using the Output on/off key. The optional voltage/current protection knobs can be used to prevent accidentally
changing the output levels. These knobs are useful for automated testing at fixed output levels, such as in assembly
lines or product inspections.

SPECIFICATIONS

OUTPUT RATINGS
CH1/CH2 Independent

0~30V/0~6A;0~60V/0~3A

CH1/CH2 Series 0~60V/0~6A;0~120V/0~3A
CH1/CH2 Parallel 0~30V/0~12A;0~60V/0~6A
CH3 0.1~5V/3A
VOLTAGE REGULATION
Line <0.01% +3mV
Load < 0.01% + 5mV (rating current < 6A)
= 0.01% + 8mV (rating current=< 12A)
Ripple & Noise = 5mVrms (5Hz ~1MHz); = 50mVpp (20Hz ~ 20MH?z)
Recovery Time < 100 us(50% load change, minimum load 0.5A)
CURRENT REGULATION
Line < 0.2% + 3mA
Load < 0.2% +3mA
Ripple & Noise = 3mArms

TRACKING OPERATION

Tracking Error
Series Regulation

= 0.5% + 10mV of master
< 300mV

Ripple & Noise < 10mVrms (5Hz ~ TMHz) ;< 100mVpp (20Hz ~ 20MHz)
* Low Fan Acoustic Noise with Fan Speed OUTPUT ON/OFF RESPONSE TIME
Control Circuit ;
. . . Voltage Up (10% ~ 90%) < 100ms (= 95% rating load)
* Voltage/Current Protection Knob(Option) Voltage Down (90% ~ 10%) < 100ms (> 10% rating load)
* Optional European Jack Type Terminal ovP
Accuracy ‘ * (0.5% of reading + 0.5V)
European Type Jack Terminal MELER
Type 3 '/2digit 0.5" LED display
Accuracy + (0.5% of reading + 2 digits)
1 Resolution 100mV/10mA
INSULATION
Chassis & Terminal 100M Qor above (DC 1000V)
Chassis & AC code 100M Qor above (DC 1000V)
TEMPERATURE COEFFICIENT
Voltage < 100ppm/ °C + 3mV
Current < 150ppm/°C+3mA
Rear Panel REMOTE CONTROL
- Output On/Off
A .o ) FAN NOISE
=<50dB

GPs-001
Voltage/Current protection Knob

CH; —
SLA\er VOLTAGE et

Good Will Instrument Co., Ltd. | Simply Reliable

OPERATION ENVIRONMENT

Ambient temperature 0 ~ 40° C ; Relative humidity < 80%
STORAGE ENVIRONMENT

Ambient temperature -10 ~ 70 °C ; Relative humidity < 70%
POWER SOURCE

AC1 '|5V/230Vi'| 5%, 50/60Hz

DIMENSIONS & WEIGHT

255 (W) x 145 (H) x 265 (D) mm ; Approx. 6kg

ORDERING INFORMATION

SPD-3606  Multiple Output Dual Range D.C. Power Supply

ACCESSORIES :
User manual x 1, Power cord x 1, Test lead GTL-104A x 2, GTL-105A x 1
European Test Lead GTL-201A x 1, GTL-203A x 1, GTL-204A x 2

OPTIONAL ACCESSORIES
GPS-001 Voltage/Current protection Knob




GPE-X323 Series
Ce |N"

FEATURES ===

*1/2/3/4 Independent Isolated Output

* 4.3 Inch LCD Display

* Setting & Read Back Resolution
100mV/10mA (1)

* Output ON/OFF Switch

* Analog Control (Remote 1/O) for
Output ON/OFF

* Set View Function for Checking an
Original V/I Setting During Output On

* Key Lock Function

* Tracking Series and Parallel Operation

* Smart Cooling Fan Achieving Low Noise

* Optional European Jack Type Terminal

Rear Panel

The GPE-X323 series is a cutting edge, economical linear DC Power supply. The GPE-X323

series features output

power from 192 to 217 watts, three independent isolated output

channels (for GPE-3323), high resolution, low noise, high reliability, and compact size.

The GPE-X323 series has a built-in digital panel control design to replace conventional control
method. This unique design allows the GPE-X323 series linear DC power supply to provide
users with more efficient functionalities, including set view and key lock so as to expedite the
operation process. The key lock function protects DUTs by preventing others from changing
voltage and current parameters. Additionally, output key light facilitates users in clearly
reading the operational status of power supply.

SPECIFICATIONS

GPE-4323 GPE-3323 GPE-2323 | GPE-1326
OUTPUT MODE
Number of Channel | CH1| CH2 [ CH3| CH4 | CH1 | CH2 [CH3| CH1 | CH2 CH1
Voltage 0~32V|0~32V|0~5V|0~15V| 0~32V|0~32V| 5V |0~32V|0~32V| 0~32V
Current 0~3A| 0~3A |0~1A| 0~TA| 0~3A | 0~3A| 5A | 0~3A| 0~3A| O0-6A
Tracking Series Voltage 0-64V 0-64V 0-64V
Tracking Parallel Current 0-6A - 0-6A - 0-6A -

CONSTANT VOLTAGE OPERATION

Line Regulation
Load Regulation

Ripple & Noise
Recovery Time

=0.01%+3mV

=0.01%+3mV((rating current =3A)
=0.02%+5mV((rating current >3A)
=TmVrms(5Hz~1MHz)

=100us(50% Load Change, minimum load 0.5A)

CONSTANT CURRENT OPERATION

Line Regulation
Load Regulation
Ripple & Noise

=0.2%+3mA
=0.2%+3mA
=3mArms

TRACKING OPERATION (CH1,CH2)

Tracking Error

Parallel Regulation

Series Regulation

=0.1%+10mV of Master(0~32V) No Load , with Load add load
regulation=100mV)
Line: =0.01%+3mV
Load : =0.01%+3mV((rating current=3A)
=0.02%+5mV (rating current>3A)
Line: =0.01%+5mV
Load : =100mV

Ripple & Noise

Ripple & Noise =2mVrms, 5Hz ~ TMHz
CH3 OPERATION FOR (GPE-3323)

Output Voltage 5.0V, £5%

Output Current 5A

Line Regulation =3mV

Load Regulation =5mV

TmVrms(5Hz~1MHz)

METER

Voltage Resolution
Current Resolution
Setting Accuracy

Readback Accuracy

100mV (¥1)

10mA (*1)

Voltage+(0.1% of reading +30mV); Current+(0.3% of reading +6mA)
Voltage+(0.1% of reading +30mV); Current+(0.3% of reading +6mA)

INSULATION

Chassis and Terminal
Chassis and AC Cord

20MQ or above (DC 500V)
30MQ or above (DC 500V)

ENVIRONMENT CONDITION

Operation Temp
Storage Temp
Operating Humidity
Storage Humidity

0~40C
-10~70C
=80% RH
=70% RH

OTHER

Power Source
Dimensions & Weight

AC100V/120V/220V£10%; 230V (+10%~-6%); 50/60Hz
210(W)x 155(H) x 306(D) mm ; Approx. 7kg

ORDERING INFORMATION

Single Channel, 192W Linear DC Power Supply
2 Channels, 192W Linear DC Power Supply
3 Channels, 217W Linear DC Power Supply
4 Channels, 212W Linear DC Power Supply

GPE-1326
GPE-2323
GPE-3323
GPE-4323

ACCESSORIES :
User Manual (CD) x 1;

Power Cord x 1

GPE-1326 Test Lead GTL-104Ax 1; GTL-105A x 1; or European GTL-204Ax 1, GTL-203Ax 1

GPE-2323 Test Lead GTL-104Ax 2 ; or European GTL-204Ax 2
GPE-3323 Test Lead GTL-104Ax 3 ; or European GTL-204Ax 3
GPE-4323 Test Lead GTL-104Ax 2 ; GTL-105A x 2 or European GTL-204Ax 2, GTL-203Ax 2

Note : (*1) For a higher resolution (10mV/1mA), please follow the setting procedure of the user manual on p35.
When using a higher resolution, the current or voltage adjustmentS&f&'}Fﬂy IRﬁﬁé@Iﬁ} ;ue Gﬁﬁde&éiﬂiliﬂstl’umeht Co., Ltd.

POWER SUPPLIES - GPEX323 Series



POWER SUPPLIES - GPS-2303/3303/4303

Multiole C Linear D.C. Power Suppl

The GPS Series linear power supplies have 2-4 independent output channels, 180W to 200W output,

O :
AL L
G R ALY

e
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GPS-2303/3303/4303
Ce

FEATURES

*2, 3 and 4 Independent Isolated Output

* Four "3 Digits" LED Displays

*0.01% Load and Line Regulation

* Low Ripple and Noise

* Tracking Operation and Auto Series/Parallel
Operation

* Output ON/OFF Switch

* Output Voltage and Current Setting When
Output Disable (Except for GPS-2303)

* Fan Speed Control Circuit to Minimize Fan
Noise

* Over Load and Reverse Polarity Protection

* Optional European Jack Type Terminal

European Type Jack Terminal

.—q T ey e N ST

o) *escee
GPS-001

Voltage/Current protection Knob

Ci —
SLEE VOutagg

GPS-3303

Good Will Instrument Co., Ltd. | Simply Reliable

overload and reverse polarity protection as well as an output ON/OFF switch for safety. The tracking

mode switches allow voltage/current to be output in parallel or series and the intelligent fan reduces

noise. The GPS-Series is an entry level general purpose power supply recognized for their affordability

in education, laboratories and industry.

SPECIFICATIONS

\ GPS-4303 \ GPS-3303 GPS-2303
OUTPUT MODE
CH1[CH2[ cH3 CH4 [ CH1[CH2 CH3 | CH1 [ cH2
Voltage 0~30V | 22~52V | 8~15V | 0~30V | 5V Fixed 0~ 30V
Current 0-~3A 1A Max. 1A Max. 0-~3A 3A Max. 0~3A
Tracking Series Voltage | 0 ~ 60V 0~ 60V 0~ 60V
Tracking Parallel Current | o — gA T 0~ 6A T 0~ 6A

CONSTANT VOLTAGE OPERATION (CH1, CH2)

Line Regulation
Load Regulation

Ripple & Noise
Recovery Time

<0.01% + 3mV

< 1mVrms , 5Hz ~ TMHz

<0.01% + 3mV (rating current < 3A)
<0.02% + 5mV (rating current > 3A)

<100 S (50% Load change, Minimum load 0.5A)

CONSTANT CURRENT

OPERATION (CH1, CH2)

Line Regulation
Load Regulation
Ripple & Noise

<0.2% + 3mA
<0.2% + 3mA
< 3mArms

TRACKING OPERATION (CH1, CH2)

Tracking Error
Series Regulation
Load Regulation
Ripple & Noise

<0.5% +10mV of CH1
<0.01% + 5mV
<300mV

<2mVrms , SHz ~ TMHz

CH3 OPERATION (for GPS-3303/4303)

CH3 Voltage
Line Regulation
Load Regulation

Ripple & Noise
Current Output

<5mV
<15mV
<2mVrms, 5Hz ~ TMHz

GPS-4303 : 1A, GPS-3303 : 3A

GPS-4303 : 2.2V ~ 5.2V, GPS-3303 : 5V Fix

CH4 OPERATION (for GPS-4303)

CH4 VOLTAGE 8V~ 15V

Line Regulation <5mV

Load Regulation <10mV

Ripple & Noise <2mVrms, 5Hz ~ TMHz

Current Output 1A

METER

Digital 3 digits 0.5" LED display
GPS-4303/3303 Out ON Accuracy + (0.5% of rdg + 2 digits)
GPS-4303/3303 Out OFF Accuracy + (0.5% of rdg + 8 digits)
GPS-2303 Accuracy + (0.5% of rdg + 2 digits)

INSULATION

Chassis and Terminal
Chassis and AC Cord

> DC 500V / 20MQ
> DC 500V / 30MQ

POWER SOURCE

AC 100V/120V/220V+10%, 230V (+10%~-6%), 50/60Hz

DIMENSIONS & WEIGHT

255(W) x 145(H) x 265 (D) mm, Approx. 7 kg

ORDERING INFORMATION

GPS-4303  4-channels, 200W Multiple Output Linear DC Power Supply
GPS-3303  3-channels, 195W Multiple Output Linear DC Power Supply
GPS-2303  2-channels, 180W Multiple Output Linear DC Power Supply

ACCESSORIES :

User manual x 1, Power cord x 1,
GPS-4303 : Test lead GTL-104A x 2,GTL-105A x 2 ; European test lead GTL-203A x 2,GTL-204A x 2, GTL-201 x 1
GPS-3303 : Test lead GTL-104A x 2,GTL-105A x 1 ; European test lead GTL-203A x 1,GTL-204A x 2, GTL-201 x 1

GPS-2303 : Test lead GTL-104A x 2 ; European test lead GTL-204A x 2, GTL-201A x 1

OPTIONAL ACCESS

ORIES

GPS-001 Voltage/Current Protection Knob




Triole O Linear D.C. Power Supl

GPC-3060D/6030D

* Triple Output

o

* Auto Tracking

* Auto Series and Parallel Operation
* Constant Voltage and Constant Current

Operation
* Low Ripple and Noise

o

Load

* Overload and Reverse Polarity Protection
* 312 Digits 0.5" LED Display

* 5V, 3A Fixed Output

* Internal Select for Continuous or Dynamic

The GPC-Series is a triple output, 375W, linear DC power supply. Channel 1 and 2 are fully adjustable
(model dependant) and channel 3 is fixed at 5V/3A with ripple and noise at less than 2mVrms.
Overload and reverse polarity protection keep GPC-Series and its loads safe from unexpected
conditions. GPC features continuous or dynamic internal load selection and series or parallel tracking
for application flexibility. The GPC-Series is an ideal solution for inexpensive bench-top applications
requiring low noise and multiple outputs.

SPECIFICATIONS

OPERATION MODE

Independent Two independent outputs and 5V fixed output
Output from 0 to rating volts and 0 to rating amperes
Series Output from 0 to * rating volts at rating amperes each
Output from 0 to double rating volts at rating amperes
Parallel Output from 0 to double rating amperes at rating volts
CONSTANT VOLTAGE OPERATION
Regulation Line regulation=<0.01% + 3mV

Load regulation <0.01% + 3mV (rating current=3A)
<0.01% + 5mV(rating current <10A)
<0.02% + 5mV (rating current>10A)

Ripple & Noise <1mVrms 5Hz ~ TMHz
Recovery Time <100US (50% Load change, Minimum load 0.5A)
CONSTANT CURRENT OPERATION
Regulation Line regulation<0.2% + 3mA
Load regulation<0.2% + 5mA
Ripple Current <3mArms
5V FIXED OUTPUT
Regulation Line regulation <5mV
Load regulation <10mV
Ripple & Noise <2mVrms
Voltage Accuracy svto.25v
Output Current 3A
TRACKING OPERATION
Tracking Error <0.5% + 10mV of the master
Series Regulation <300mV
METER
Digital 3" digits 0.5" LED display
Accuracy$(0.5% of rdg + 2 digits)
INSULATION
Chassis and Terminal 100MQ or above (DC 1000V)
Chassis and AC Cord 100MQ or above (DC 1000V)
POWER SOURCE
AC 100V/120V/220V/240V+10%, 50/60Hz
DIMENSIONS

255(W) x 145(H) x 420(D) mm

ORDERING INFORMATION

Model Independent Series Parallel Weight (kg)
GPC-6030D 375W D.C. Power Supply (0~60V/0~3A)x2, (5V/3A MAX) x1 120V 3A 60V 6A 18.5
GPC-3060D  375W D.C. Power Supply (0~30V/0~6A)x2, (5V/3A MAX) x1 60V 6A 30V12A 185

ACCESSORIES :
User manual x 1, Power cord x 1
Test lead GTL-105Ax T (<3A) or GTL-104Ax 2 (X10A)

OPTIONAL ACCESSORIES
GRA-401  Rack Mount Kit

Simply Reliable | Good Will Instrument Co., Ltd.

POWER SUPPLIES - GPC:3060D/6030D
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GW Instek AC Power Sources currently can be divided into three categories. Programmable AC/DC Power Source, Programmable

AC Power Source, AC Power Source.

AC Power Source ASR-3000/ASR-2000 Series not only plays the role as a precision AC/DC power source but also a powerful analyzer.

electronic devices, components and modules.

It contains abundant features for the testing and characteristic analysis of power supplies

~500Hz.

The APS-7000 Series is programmable linear AC Power Source, with the height of 2U and output frequency range is 45

The maximum rated output for APS-7050 is 500VA, 310Vrms, 4.2Arms and APS-7100 is T000VA, 310Vrms, 8.4Arms. The APS-7000

Series comprises nine measurement and test functions and provides user interface similar to that of AC Power Meter.

PRODUCTS

* Programmable AC/DC Power Source

* Programmable AC Power Source

¢ AC Power Source

Good Will Instrument Co., Ltd. | Simply Reliable



AC POWER SOURCES

I  AC POWER SOURCES

Programmable Switching AC/DC Power Source

GW Instek not only provides compact and lightweight switching AC/DC power sources but also features AC, DC and AC+DC power outputs and the real time measurements of
Vrms, Vavg, Vpeak, Irms, IpkH, lavg, Ipeak, P, S, Q, PF, CF, 40 th-order Voltage Harmonic and Current Harmonic. Four signal sources are collocated as Internal (INT), External
(EXT), Internal+ External (ADD), and External Synchronization (SYNC) to flexibly output power so as to meet customers' demands. The powerful sequence function is very

suitable for producing arbitrary waveforms. 16 sets of arbitrary waveform storage space and 10 sets of panel setting memory space are provided for data storage and setting input.

Linear AC Power Source

GW Instek recommends linear AC power source for AC power with the requirements of high accuracy, high stability and low ripple/noise. Programmable AC Power Source APS-
7000 is suitable for simulating AC power outputs and it has 9 measurement functions (Vrms, Irms, F, Ipk, W, VA, PF, Ipk hold, CF), 7 waveform modes, Sequence mode, Simulate
mode, and Surge/Dip Control Mode etc. Purpose AC power source applications, non-programmable AC source APS-7000E Series, with high precision and THD of less than
0.5%, is the ideal selection.

2K~4KVA PROGRAMMABLE SWITCHING AC/DC POWER SOURCE

AC 100V Range 0.0V~200.0V AC 100V Range 20A

ASR-3200 2KVA  1-999.9Hz AC 200V Range 0.0V~400.0V AC 200V Range 10A LcD 25
DC 100V Range -285V~+285V DC 100V Range 20A
DC 200V Range -570V~+570V DC 200V Range 10A
AC 100V Range 0.0V~200.0V AC 100V Range 30A

ASR-3300 3KVA  1-999.9Hz AC 200V Range 0.0V~400.0V AC 200V Range 15A LCD 25 D67-72
DC 100V Range -285V~+285V DC 100V Range 30A
DC 200V Range -570V~+570V DC 200V Range 15A
AC 100V Range 0.0V~200.0V AC 100V Range 40A

ASR-3400 4KVA  1-999.9Hz AC 200V Range 0.0V~400.0V AC 200V Range 20A LcD 25
DC 100V Range -285V~+285V DC 100V Range 40A
DC 200V Range -570V~+570V DC 200V Range 20A

PROGRAMMABLE SWITCHING AC/DC POWER SOURCE

AC 100V Range 0.0V~175.0V AC 100V Range 5A 11.5
ASR-2050 - ! i
/ SO0VA  1-999.9Hz AC 200V Range 0.0V~350.0V AC 200V Range 2.5A LCD ASR-2000 Series
ASR-2050R DC 100V Range -250.0V~+250.0V  DC 100V Range 5A 10.5
DC 200V Range -500.0V~+500.0V  DC 200V Range 2.5A ASR-2000R Series
D73-76
AC 100V Range 0.0V~175.0V AC 100V Range 10A s
ASR-2100/ AC 200V Range 0.0V~350.0V AC 200V Range 5A ASR-2000 Series
1000VA  1~999.9H LCD
ASR-2100R ®  DC100V Range -250.0V~+250.0V  DC 100V Range 10A 10.5
DC 200V Range -500.0V~+500.0V  DC 200V Range 5A ASR-2000R Series

PROGRAMMABLE LINEAR AC POWER SOURCE

APS-7050 500 VA 45~500Hz 0-310V, 0-155Vv 2.1A, 4.2A LcD 24
Option: 45~999.9Hz Option: 0~600V

45~500Hz 0~310V, 0~155V

APS-7100 1000 VA Option: 45~999.9Hz Option: 0~600V 4.2A, 8.4A LCD 38
D77-80

45~500Hz 0~310V, 0~155V
APS-7200 2000 VA Option: 45-999.9Hz Option: 0600V 8.4A, 16.8A LCD 90

45~500Hz 0~310V, 0~155V
APS-7300 3000 VA Option: 45~999.9Hz Option: 0~600V 12.6A,25.2A Lo L

LINEAR AC POWER SOURCE

APS-7050E 500 VA 45~500Hz 0~310V, 0~155V 2.1A, 4.2A LCD 24

D81-82
APS-7100E TKVA 45~500Hz 0~310V, 0~155V 4.2A, 8.4A LCD 38

Simply Reliable ‘ Good Will Instrument Co., Ltd.

POWER SOURCES -



POWER SOURCES - ASR-3000 Series

D67

ASR-3000 Series

C€ Rs232 |GPIB | USB | LAN |ExtliO

* Output Rating: AC 0 ~ 400 Vrms,
DCO~+570V

* Output Frequency up to 999.9 Hz

* DC Output (100% of Rated Power)

* Measurement Items: Vrms, Vavg, Vpeak,
Irms, IpkH, lavg, Ipeak, P, S, Q, PF, CF

* Voltage and Current Harmonic Analysis
(THDv, THDi)

* Remote Sensing Capability

* OCP, OPP, OTP, AC Fail Detection and Fan
Fail Alarm

* Support Arbitrary Waveform Function

* Output Capacity: 2kVA/3kVA/4kVA

* Customized Phase Angle for Output On/Off

* Sequence and Simulation Function
(up to 10 sets)

* Interface(std): USB, LAN, RS-232, GPIB

* Built-in External Control 1/O and External
Signal Input

* Built-in Output Relay Control

* Memory Function (up to 10 sets)

* Built-in Web Server

GRA-442-) Rack Mount Adapter()IS)
For : ASR-3000 Series

Good Will Instrument Co., Ltd. | Simply Reliable

The ASR-3000 Series is an AC+DC power source, featuring high-speed DC voltage rising and falling
time (=100us). There are three models of the series: ASR-3200(2kVA), ASR-3300(3kVA) and ASR-
3400 (4kVA). The series can provide rated power output during AC output and DC output. Ten ASR-
3000 Series output modes are available, including 1) AC power output mode (AC-INT Mode), 2) DC
power output mode (DC-INT Mode), 3) AC/DC power output mode (AC+DC-INT Mode), 4) External
AC signal source mode (AC-EXT Mode), 5) External AC/DC signal source mode (AC+DC-EXT Mode),
6) External AC signal superimposition mode (AC-ADD Mode), 7) External AC/DC signal
superimposition mode (AC+DC-ADD Mode), 8) External AC signal synchronization mode (AC-SYNC
Mode), 9) External AC/DC signal synchronization mode (AC+DC-SYNC Mode), 10) External DC
voltage control of AC output mode(AC-VCA).

ASR-3000 Series is ideal for the development of On-board Chargers, Server Powers, LED modules, AC
Motors, AC Fans, UPS and various electronic components, as well as for testing applications of
automotive electrical equipment and home appliances.

The ASR-3000 Series provides users with waveform output capabilities including 1) Sequence mode
generates waveform fallings, surges, sags, changes and other abnormal power line conditions; 2)
Arbitrary waveform function allows users to store/upload user-defined waveforms; and 3) Simulate
mode simulates power outage, voltage rise, voltage fall, and frequency variations. When the ASR-3000
Series power source outputs, it can also measure Vrms, Vavg, Vpeak, Irms, lavg, Ipeak, IpkH, P, S, Q,
PF, CF, 100th-order Voltage Harmonic and Current Harmonic. In addition, the remote sensing
function ensures accurate voltage output, and the Customized Phase Angle for Output On/Off
function can set the start and end angles of the voltage output according to the test requirements.
The protection limits of V-Limit, Ipeak-Limit and F-Limit can be set according to user requirements.
Over voltage limit, OCP, OPP will protect the DUT during the output process. The Fan Fail Alarm
function and the AC fail alarm function are also designed in the ASR-3000 Series.

The front panel of the ASR-3000 Series provides a universal socket or a European socket, which allows
users to plug and use so as to save wiring time. Since the power socket specification has a maximum
current of 15A, the rear panel of ASR-3000 Series is designed with a current circuit breaker. When the
socket current is greater than 15A, it will automatically open the circuit to protect users. The ASR-3000
Series supports |/O interface and is standardly equipped with USB, LAN, External I/O, RS-232C and
GPIB.

ASR-002 External three phase control unit * Functions of ASR-Series are limited when ASR-Series applied to ASR-002
1. No DC Output(100% of Rated Power)
2. Measurement Items: only current(A), power(W) and PF for each phase
3. No voltage and current Harmonic Analysis(THDv, THDi)
4. No Remote Sensing Capability
5. No Arbitrary Waveform Function
20 s = 6. No Sequence and Simulation Function(up to 10 sets)
~ W EW N 7. Interface: only support USB
. 8. Not supported Built-in External Control 1/O
9. No memory Function(up to 10 sets)
10. No LAN port(Built-in Web Server)

GTL-137 Output power wire

ﬂO )}

APS-008 Air inlet filter

&8 ‘oot

GPW-006 Power cord

GPW-005 Power cord GPW-007 Power cord




SPECIFICATIONS

ASR-3200 ASR-3300 ASR-3400
INPUT RATING (AC)
NORMINAL INPUT VOLTAGE 200 Vac to 240 Vac 200 Vac to 240 Vac 200 Vac to 240 Vac
INPUT VOLTAGE RANGE 180 Vac to 264 Vac 180 Vac to 264 Vac 180 Vac to 264 Vac
PHASE Single phase, Two-wire Single phase, Two-wire Single phase, Two-wire
NORMINAL INPUT FREQUENCY 50 Hz to 60 Hz 50 Hz to 60 Hz 50 Hz to 60 Hz
INPUT FREQUENCY RANGE 47 Hz to 63 Hz 47 Hzto 63 Hz 47 Hz to 63 Hz
MAX. POWER CONSUMPTION 2500 VA or less 3750 VA or less 5000 VA or less
POWER FACTOR" 200Vac 0.95 (TYP) 0.95 (TYP) 0.95 (TYP)
MAX. INPUT CURRENT 200Vac 15A 22.5A 30A

*1. For an output voltage of 100 V/200 V (100V/200V range),

maximum current, and a load power factor of 1.

AC MODE OUTPUT RATINGS (AC rms)

VOLTAGE Setting Range”
Setting Resolution
Accuracy”

OUTPUT PHASE

MAXIMUM CURRENT" 100V
200V

MAXIMUM PEAK CURRENT™ 100V
200V

LOAD POWER FACTOR

POWER CAPACITY

FREQUENCY Setting Range
Setting Resolution
Accuracy
Stability”

OUTPUT ON PHASE
DC OFFSET"

0.0 Vt0 200.0V /0.0 V to 400.0 V
0.1V

+(1%ofset+1V/2V)

Single phase, Two-wire

20A 30A 40A

10A 15A 20A

120A 180 A 240 A

60 A 90 A 120A

0to 1 (leading phase or lagging phase) 0to 1 (leading phase or lagging phase) 0to 1 (leading phase or lagging phase)
2000 VA 3000 VA 4000 VA

AC Mode: 40.00 Hz to 999.9 Hz, AC+DC Mode: 1.00 Hz to 999.9 Hz
0.01 Hz (1.00 to 99.99 Hz), 0.1 Hz (100.0 to 999.9 Hz)

0.02% of set (23 °C 5 °C)

+0.005%

0° to 359° variable (setting resolution 1°)

Within & 20 mV (TYP)

*1.700V /200 V range *2. For an output voltage of 20 V to 200 V / 40 V to 400 V, an output frequency of 45 Hz to 65 Hz, no load, and 23C +5C
*3. For an output voltage of TV to 100V / 2V to 200 V. Limited by the power capacity when the output voltage is 100 V to 200 V / 200 V to 400 V. If there is the DC superimposition, the current of AC+DC mode satisfies the

maximum current. In the case of lower than 40 Hz, and the

power rating temperature, the maximum current will be decrease.

*4. With respect to the capacitor-input rectifying load. Limited by the maximum current.
*5. For 45 Hz to 65 Hz, the rated output voltage, no load and the resistance load for the maximum current, and the operating temperature. *6. In the case of the AC mode and 23°C = 5°C.

OUTPUT RATING FOR DC MODE

VOLTAGE Setting Range”
Setting Resolution
Accuracy”
MAXIMUM CURRENT" 100V
200V
MAXIMUM PEAK CURRENT™ 100V
200V
POWER CAPACITY

-285Vto+285V /-570Vto+570 V

0.1V

+(1 % ofset+1V/2V)

20A 30A 40 A
10A 15A 20A
120A 180 A 240 A
60 A 90 A 120A
2000 W 3000 W 4000 W

*1.100V /200 V range  *2. For an output voltage of -285 V t
*3. For an output voltage of 1.4 V0 100V / 2.8V t0 200 V. Lim

0-28.5V, +28.5Vto +285V /-570 V to -57 V, +57 V to +570 V, no load, and 23C+ 5C
ited by the power capacity when the output voltage is 100 V to 250 V / 200 V to 500 V. *4. Limited by the maximum current.

OUTPUT VOLTAGE STABILITY

LINE REGULATION"
LOAD REGULATION™
RIPPLE NOISE™

10.2% or less
0.5% or less (0 to 100%, via output terminal)
1Vrms /2 Vrms (TYP)

*1. Power source input voltage is 200 V, 220 V, or 240 V, no load
maximum current (or its reverse), using the output terminal

, rated output. *2. For an output voltage of 100 V to 200 V / 200 V to 400 V, a load power factor of 1, stepwise change from an output current of 0 A to
on the rear panel. 3. For 5 Hz to T MHz components in DC mode using the output terminal on the rear panel.

OUTPUT VOLTAGE WAVEFORM DISTORTION RATIO, OUTPUT VOLTAGE RESPONSE TIME, EFFICIENCY

TOTAL HARMONIC DISTORTION(THD)"
OUTPUT VOLTAGE RESPONSE TIME™
EFFICIENCY”

= 0.2% @50/60Hz, = 0.3% @<500Hz, = 0.5% @500.1Hz~999.9Hz
100 us (TYP)
80 % or more

*1. At an output voltage of 50 V to 200 V / 100 V to 400 V, a load power factor of 1, and in AC mode. *2. For an output voltage of 100 V / 200 V, a load power factor of 1, with respect to stepwise change from an output

current of 0 A to the maximum current (or its reverse). *3.

For AC mode, at an output voltage of 100 V / 200 V, maximum current, and load power factor of 1.

MEASURED VALUE DISPLAY

VOLTAGE RMS, AVG Value™ Resolution

Accuracy”
PEAK Value Resolution
Accuracy
CURRENT RMS, AVG Value  Resolution
Accuracy”
PEAK Value Resolution
Accuracy”
POWER  Active (W) Resolution
Accuracy”
Apparent (VA) Resolution
Accuracy™*®

Reactive (VAR) Resolution

Accuracy”™”
LOAD POWER FACTOR Range

Resolution
LOAD CREST FACTOR Range

Resolution
HARMONIC VOLTAGE Range
EFFECTIVE VALUE (RMS) Full Scale
PERCENT (%) Resolution
(AC-INT and 50/60 Hz only) Accuracy”

01V

For 45 Hz to 65 Hz and DC: (0.5 % of reading + 0.5 V/1 V); For all other frequencies: (0.7 % of reading + 1V / 2V)
0.1V

For 45 Hz to 65 Hz and DC: (|2 % of reading| + 1V / 2V)

0.01A 0.01A 0.01A

For 45 Hz to 65 Hz and DC:£(0.5 % of For 45 Hz to 65 Hz and DC:x(0.5 % of For 45 Hz to 65 Hz and DC:£(0.5 % of
reading+0.1 A/0.05 A); For all other reading+0.15 A/0.08 A); For all other reading+0.2 A/0.1 A); For all other
frequencies:+(0.7 % of reading+0.2 A/0.1 A) frequencies:+(0.7 % of reading+0.3 A/0.15 A) | frequencies:(0.7 % of reading+0.4 A/0.2 A)
0.01A/0.TA 0.01A/0.T A 0.01A/0.TA

For 45 Hz to 65 Hz and DC:+(|2 % of For 45 Hz to 65 Hz and DC:£(|2 % of For 45 Hz to 65 Hz and DC:x(|2 % of
reading| + 0.5 A/0.25 A) reading| + 0.8 A/0.4 A) reading| + 1 A/0.5 A)

W 1w W

+(2 % of reading + 2 W) +(2 % of reading + 3 W) +(2 % of reading + 4 W)

1VA 1VA 1VA

+(2 % of reading + 2 VA) +(2 % of reading + 3 VA) +(2 % of reading + 4 VA)

1 VAR 1VAR 1 VAR

+(2 % of reading + 2 VAR) +(2 % of reading + 3 VAR) £(2 % of reading + 4 VAR)

0.000 to 1.000 0.000 to 1.000 0.000 to 1.000

0.001 0.001 0.001

0.00 to 50.00 0.00 to 50.00 0.00 to 50.00

0.01 0.01 0.01

Up to 100th order of the fundamental wave | Up to 100th order of the fundamental wave | Up to 100th order of the fundamental wave
200V / 400V, 100% 200V / 400 V, 100% 200 V / 400V, 100%

0.1V,0.1% 0.1V,0.1% 0.1V,0.1%

Up to 20th+(0.2 % of reading+0.5 V/1 V); Up to 20th+(0.2 % of reading+0.5 V/1V); | Up to 20th+(0.2 % of reading+0.5 V/1 V);
20th to 100th+(0.3 % of reading+0.5 V/1 V) 20th to 100th£(0.3 % of reading+0.5 V/1 V)| 20th to 100th+(0.3 % of reading+0.5 V/1 V)
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Programmable AC/DC Power Source ===

Rear Panel

ASR-3000 Series

SPECIFICATIONS
ASR-3200 ASR-3300 ASR-3400
HARMONIC CURRENT Range Up to 100th order of the fundamental wave | Up to 100th order of the fundamental wave | Up to 100th order of the fundamental wave
EFFECTIVE VALUE (RMS) Full Scale 20A /10 A, 100% 30A/15A, 100% 40 A /20 A, 100%
PERCENT (%) Resolution 0.01 A 0.1 A 0.1% 0.01 A 0.1A 0.1% 0.01A 0.1A 0.1%
(AC-INT and 50/60 Hz only) Accuracy” Up to 20th(1% of reading+0.4A/0.2A); Up to 20th+(1% of reading+0.6A/0.3A); Up to 20th+(1% of reading+0.8A/0.4A);
20th to 100th+(1.5% of reading+0.4A/0.2A) | 20th to 100th=(1.5% of reading+0.6A/0.3A) | 20th to 100th=(1.5% of reading+0.8A/0.4A)
*1. The voltage display is set to RMS in AC/AC+DC mode and AVG in DC mode. *2. AC mode: For an output voltage of 20 V to 200 V / 40 V to 400 V and 23 °C + 5 °C. DC mode: For an output voltage of 28.5 V to 285 V /
57 Vto 570V and 23 °C +5°C. *3. An output current in the range of 5 % to 100 % of the maximum current, and 23 °C + 5 °C.
*4. An output current in the range of 5 % to 100 % of the maximum peak current in AC mode, an output current in the range of 5 % to 100 % of the maximum instantaneous current in DC mode, and 23 °C + 5 °C.
The accuracy of the peak value is for a waveform of DC or sine wave
*5. For an output voltage of 50 V or greater, an output current in the range of 10 % to 100 % of the maximum current, DC or an output frequency of 45 Hz to 65 Hz, and 23 °C + 5 °C.
" *6. The apparent and reactive powers are not displayed in the DC mode. *7. The reactive power is for the load with the power factor 0.5 or lower.
2 *8. An output voltage in the range of 20 V to 200V / 40 V to 400 V and 23 °C + 5 °C.
3 OTHERS
S PROTECTIONS UVP, OCP, OTP, OPP, FAN Fail
< DISPLAY TFT-LCD, 4.3 inch
& MEMORY FUNCTION Store and recall settings, Basic settings: 10 (0~9 numeric keys)
< ARBITRARY WAVE Number of Memories 16 (nonvolatile)
Waveform Length 4096 words
INTERFACE Standard usB Type A: Host, Type B: Slave, Speed: 1.1/2.0, USB-CDC, USB-TMC
LAN MAC Address, DNS IP Address, User Password, Gateway IP Address, Instrument IP Address, Subnet Mask
RS-232C Complies with the EIA-RS-232 specifications
(7, EXT Control | External Signal Input; External Control 1/O
Ll GPIB SCPI-1993, |IEEE 488.2 compliant interface
v INSULATION RESISTANCE 500 Vdc, 30 MQ or more
24 Between input and chassis, output and chassis, input and output
- WITHSTAND VOLTAGE 1500 Vac, 1 minute
O Between input and chassis, output and chassis, input and output
wv EMC EN 61326-1, EN 61326-2-1, EN 61000-3-2, EN 61000-3-3, EN 61000-3-11, EN 61000-3-12,
EN 61000-4-2/-4-3/-4-4/-4-5/-4-6/-4-8 [-4-11[-4-34, EN 55011 (Class A), EN 55032
o
[TT] Safety EN 61010-1
B Environment Operating Environment Indoor use, Overvoltage Category II
o Operating Temperature Range | 0 °C to 40 °C
a Storage Temperature Range -10°Cto 70 °C
Operating Humidity Range 20 % RH to 80 % RH (no condensation)
Storage Humidity Range 90 % RH or less (no condensation)
Altitude Up to 2000 m
DIMENSIONS & WEIGHT 430(W)x176(H)x530(D)mm (not including protrusions); Approx. 25 kg

ORDERING INFORMATION

ASR-3200 2kVA Programmable AC/DC Power Source

ASR-3300 3kVA Programmable AC/DC Power Source

ASR-3400 4kVA Programmable AC/DC Power Source

ACCESSORIES :

CD (User manual/Programming manual), Safety guide, Input Terminal Cover, Output terminal cover include remote sensing,
GRA-442-E Rack mount adapter(EIA), GTL-246 USB Cable

OPTIONAL ACCESSORIES

GPW-005 Power cord, 3m, 105°C, UL/CSA type GTL-232 RS232C Cable, approx. 2m
GPW-006 Power cord, 3m, 105°C, VDE type GTL-248 GPIB Cable, approx. 2m
GPW-007 Power cord, 3m, 105°C, PSE type ASR-002 External three phase control unit
GRA-442-] Rack mount adapter(JIS) APS-008 Air inlet filter
GTL-137  Output power wire(load wire_T0AWG:50A,

600V/sense wire_16AWG:20A, 600V) * European output outlet(factory installed)

m Good Will Instrument Co., Ltd. | Simply Reliable



M OPERATING AREA FOR ASR-3000 SERIES

448, A bk gt g s

DC Output for ASR-3200

e

AC Output for ASR-3400 DC Output for ASR-3400

I3 MEASUREMENT ITEMS FOR ASR-3000 SERIES

m 0% AUTOSIN
TR o Vavg  +0.2 v P

001 Ams S . [ TAms] 1 lavg  -0.00 A 5

IpkH  +0.19 Apk CF

200v SN =

m Harmonic Voltage Measure  THDv= 42 f
[ 1 : 20

2%
TR
0o

Voltage Harmonic

The ASR-3000 Series provides users with measurement
capabilities including Vrms, Vavg, Vpeak, Irms, lavg, Ipeak,
IpkH, P, S, Q, PF, CF, 100th-order Voltage Harmonic and
Current Harmonic. During the power output, the measurement

SEQ7: Reset Behavior at Voltage
Drop with 12V System

SEQ6: Momentary Drop in
Supply Voltage

The sequence mode provides editable 10 sets of SEQO~SEQ9,
each set has 0~999 steps, each step time setting range is
0.0001~999.9999 seconds. Users can combine multiple sets
of steps to generate the required waveforms, including
waveform falling, surges, sags and other abnormal power line
conditions to meet the needs of the test applications.

AC Output for ASR-3300

Model Name | Power Rating |Max. Output Current

DC Output for ASR-3300

Max. Output Voltage

ASR-3200 2k VA 20/10A 400 Vrms / 570 Vdc
ASR-3300 3k VA 30/15A 400 Vrms / 570 Vdc
ASR-3400 4k VA 40/20A 400 Vrms / +570 Vdc

The ASR-3000 series is an AC + DC power source that
provides not only rated power output for AC output, but
also rated power output for DC output.

Vmax  #495.7 Vpk
Vmin  -494.2

Imax 40,03

Imin  -0.03

ipkii 019

m Harmonic Current Measure  mhoi = a2.2%|f|
1 Army 90.7 %
nd %

Current Harmonic

parameters including Vrms/Irms, Vavg/lavg and Vmax/Vmin/
Imax/ Imin can be switched by users at any time to display
the instantaneous calculation reading.

SEQUENCE MODE AND BUILT-IN ISO-16750-2 WAVEFORMS

SEQ8: Starting Profile
Waveform

SEQ9: Load Dump with
Tr_10ms, Td_40ms

In addition, ASR-3000 Series also built in common ISO-16750-
2 test waveforms in the Sequence Mode preset waveforms,
including Momentary Drop in Supply Voltage built in at
SEQS6, Reset Behavior at Voltage Drop with 12V system built
in at SEQ7, Starting Profile Waveform built in at SEQ8 and
Load Dump with Tr_10ms, and Td_40ms built in at SEQ9.

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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POWER SOURCES - ASR-3000 Series
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M SIMULATE MODE

Power Outage

Simulate Mode can quickly simulate different transient
waveforms, such as power outage, voltage rise, voltage fall, etc.,

[ FUNCTION WAVEFORM (ARBITRARY EDIT) MODE

il (T RI|STALRCLIP CF-1 CF

SURGE Waveform

Voltage Rise

Voltage Fall

for engineers to evaluate the impact of transient phenomena
on the DUT. Ex: Capacitance durability test.

Fourier Series Synthesized Waveform

ASR-3000 Series provides more than 20,000 waveform combinations then the waveform is loaded into the ARB 1~16 waveform register

in seven categories, allowing users to quickly simulate different AC
voltage waveforms. Adjust the desired waveform type directly
through the panel (displayed synchronously on the screen),

I PCSOFTWARE

through the access procedures, and return to the main menu
output mode to perform ARB Waveform output.

Basic Controller Sequence Mode

The ASR-3000 Series software includes basic settings, the Simulate
Mode, the Sequence Mode, Data Log and the arbitrary waveform
editing function. Users can directly set output voltage, frequency,
start/stop phase on ASR-3000 Series through the software.

The Simulate Mode can quickly simulate different transient

waveforms such as power outage, voltage rise, voltage fall... etc.

The Sequence Mode can edit the editing parameters read back
from ASR-3000 Series, or directly edit the parameters and control

ASR-3000 Series to output waveforms according to the set sequence.

Good Will Instrument Co., Ltd. ‘ Simply Reliable

ARB Waveform Edit The Waveform is Observed with DSO

The arbitrary waveform editing function not only combines various
waveforms, including sine waves, square waves, triangle waves,
and noise waveforms, but also allows uses to draw arbitrary
waveforms and output them.



T, IPK HOLD & IPK, HOLD FUNCTIONS

Output on Begin the peak current

measurement

\j Ipeak Hold time  _y

T, Ipk Measurement

T, Ipk Hold is used to set the delay time after the output (1ms ~
60,000ms) to capture the Ipeak value and keep the maximum
value. The update only functions when the measurement value
is greater than the original value. The T, Ipk Hold delay time
setting can be used to measure surge current at the power on
process of the DUT.

B SLEW RATE MODE

90% full scale voltag

10% full scale voltage

Time Mode

The ASR-3000 Series can set the Slew Rate Mode to determine the rise
time of the voltage according to the test requirements of the DUT. Slew
Rate Mode provides "Time" and "Slope" modes. When setting "Time"
mode, ASR-3000 Series can increase output to 10~90% of the set voltage
within 100s; and when selecting "Slope" mode, ASR-3000 Series
increases output voltage by a fixed rising slope of 1.5V/ps until reaching
the set voltage value.

Ipk Hold can be used to measure the transient surge current
of the DUT at power on without using an oscilloscope and a
current probe.

Rise time alwaysS 100us IConstant Slope: 1.5V/us

Slope Mode

In addition, if users decide to self-define the rise time of the output
voltage, users can flexibly set the rise time of the ASR-3000 Series
voltage by editing the Sequence mode.

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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Compact Programmable A.C./D.C. Power Source
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ASR-2050R/2100R Series

C€ Rs232 |GPIB | USB | LAN |ExtllO

FEATURES ===

* Qutput Rating: AC 0 ~ 350 Vrms, DC 0 ~
+500V

* Qutput Frequency up to 999.9 Hz

* DC Output (100% of Rated Power)

* Output Capacity: 500VA/1000VA

* Measurement Items: Vrms, Vavg, Vpeak,
Irms, IpkH, lavg, Ipeak, P, S, Q, PF, CF

* Voltage and Current Harmonic Analysis
(THDv, THDi)

* Customized Phase Angle for Output On/Off

* Remote Sensing Capability

* QVP, OCP, OPP, OTP, AC Fail Detection and
Fan Fail Alarm

* Interface: USB,LAN(std.);RS-232+GPIB(opt.)

* Built-in External Control 1/O and External
Signal Input

* Built-in Output Relay Control

* Memory Function (up to 10 sets)

* Sequence and Simulation Function
(up to 10 sets)

* Support Arbitrary Waveform Function

* Built-in Web Server

POWER SOURCES - ASR-2000 Series

GET-003 Universal Extended Terminal Box
(ASR-2000R only)

GET-004 Euro Extended Terminal Box
(ASR-2000R only)

D73 Good Will Instrument Co., Ltd. | Simply Reliable

The ASR-2000 series, an AC+DC power source aiming for system integration or desktop applications, provides both
rated power output for AC output and rated power output for DC output. Ten ASR-2000 output modes are available,
including 1) AC power output mode (AC-INT Mode), 2) DC power output mode (DC-INT Mode), 3) AC/DC power
output mode (AC+DC-INT Mode), 4) External AC signal source mode (AC-EXT Mode), 5) External AC/DC signal source
mode (AC+DC-EXT Mode), 6) External AC signal superimposition mode (AC-ADD Mode), 7) External AC/DC signal
superimposition mode (AC+DC-ADD Mode), 8) External AC signal synchronization mode (AC-SYNC Mode), 9) External
AC/DC signal synchronization mode (AC+DC-SYNC Mode), 10) External DC voltage control of AC output mode (AC-
VCA).

The ASR-2000 series provides users with waveform output capabilities to meet the test requirements of different
electronic component development, automotive electrical devices and home appliance, including 1) Sequence mode
generates waveform fallings, surges, sags, changes and other abnormal power line conditions; 2) Arbitrary waveform
function allows users to store/upload user-defined waveforms; and 3) Simulate mode simulates power outage, voltage
rise, voltage fall, and frequency variations. When the ASR-2000 series power source outputs, it can also measure Vrms,
Vavg, Vpeak, Irms, lavg, Ipeak, IpkH, P, S, Q, PF, CF, 100th-order Voltage Harmonic and Current Harmonic. In addition,
the Remote sense function ensures accurate voltage output. The Customized Phase Angle for Output On/Off function
can set the starting angle and ending angle of the voltage output according to the test requirements. V-Limit, Ipeak-
Limit, F-Limit, OVP, OCP, OPP function settings can protect the DUT during the measurement process. In addition to
OTP, OCP, and OPP protection, the ASR-2000 series also incorporates the Fan fail alarm function and AC fail alarm
function.

The front panel of the ASR-2050/2100 provides a universal socket or a European socket, which allows users to plug and
use so as to save wiring time. The ASR-2050R/2100R is 3U height and 1/2 Rack width design, which is compatible with
ATS assembly. The ASR-2000 series supports /O interface and is equipped with USB, LAN, External I/O and optional
RS-232C and GPIB.

SPECIFICATIONS

ASR-2050/ASR-2050R ASR-2100/ASR-2100R

INPUT RATING (AC)
NORMINAL INPUT VOLTAGE 100 Vac to 240 Vac 100 Vac to 240 Vac
INPUT VOLTAGE RANGE 90 Vac to 264 Vac 90 Vac to 264 Vac
PHASE Single phase, Two-wire Single phase, Two-wire
INPUT FREQUENCY RANGE 47 Hz to 63 Hz 47 Hz to 63 Hz
MAX. POWER CONSUMPTION 800 VA or less 1500 VA or less
POWER FACTOR" 100Vac 0.95 (typ.) 0.95 (typ.)

200Vac 0.90 (typ.) 0.90 (typ.)
MAX. INPUT CURRENT 100Vac 8 A 15A

200Vac 4 A 75A

*1. For an output voltage of 100 V/200 V (100V/200V range), maximum current, and a load power factor of 1.
AC MODE OUTPUT RATINGS (AC rms)

VOLTAGE Setting Range” 0.0Vto175.0V / 0.0V to 350.0 V
Setting Resolution| 0.1V
Accuracy” £(0.5% of set + 0.6 V / 1.2V)
OUTPUT PHASE Single phase, Two-wire
MAXIMUM CURRENT" 100V SA 10A
200V 25A 5A
MAXIMUM PEAK CURRENT™ 100 V 20A 40 A
200V 10A 20A
POWER CAPACITY 500 VA 1000 VA
FREQUENCY Setting Range AC Mode: 40.00 Hz to 999.9 Hz, AC+DC Mode: 1.00 Hz to 999.9 Hz
Setting Resolution| 0.07 Hz (1.00 to 99.99 Hz), 0.1 Hz (100.0 to 999.9 Hz)
Accuracy For 45 Hz to 65 Hz: 0.01% of set, For 40 Hz to 999.9 Hz: 0.02% of set
Stability™ +0.005%
OUTPUT ON PHASE 0.0° to 359.9° variable (setting resolution 0.1°)
DC OFFSET** Within + 20 mV (TYP)

*1.100V / 200 V range

*2. For an output voltage of 17.5 V to 175 V / 35 V to 350 V, sine wave, an output frequency of 45 Hz to 65 Hz, no load, DC voltage setting OV (AC+DC mode) and 23°C + 5°C
For an output voltage of 1V to 100V / 2 V to 200 V, Limited by the power capacity when the output voltage is 100 V to 175 V / 200 V to 350 V.

With respect to the capacitor-input rectifying load. Limited by the maximum current.

For 45 Hz to 65 Hz, the rated output voltage, no load and the resistance load for the maximum current, and the operating temperature.

*6. In the case of the AC mode and output voltage setting to 0 V.

OUTPUT RATING FOR DC MODE

VOLTAGE Setting Range” -250 V'to +250 V / -500 V to +500 V
Setting Resolution| 0.1V
Accuracy” +(|0.5 % of set| + 0.6 V / 1.2V)
MAXIMUM CURRENT” 100V 5A 10A
200V 25A 5A
MAXIMUM PEAK CURRENT™ 100 V 20A 40 A
200V 10A 20A
POWER CAPACITY 500 W 1000 W

*1.700V /200 V range

*2. For an output voltage of -250 V to -25 V, +25 V to +250 V / -500 V to -50 V, +50 V to +500 V, no load, AC volatge setting OV (AC+DC mode) and 23°C + 5°C
*3. For an output voltage of 1.4 V to 100 V / 2.8 V to 200 V, Limited by the power capacity when the output voltage is 100 V to 250 V / 200 V to 500 V.

*4. Within 5 ms, Limited by the maximum current.

OUTPUT VOLTAGE STABILITY

LINE REGULATION" +0.2% or less
LOAD REGULATION™ 0.15%@45-65Hz;0.5%@DC,all other frequencies (0~100%, via output terminal)
RIPPLE NOISE™ 0.7 Vrms / 1.4 Vrms (TYP)

Power source input voltage is 100 V, 120V, or 230 V, no load, rated output.

For an output voltage of 75 V to 175V/150V to 350V, a load power factor of 1, stepwise change from an output current of 0 A to maximum current
(or its reverse), using the output terminal on the rear panel.

*3. For 5 Hz to 1 MHz components in DC mode using the output terminal on the rear panel.

OUTPUT VOLTAGE WAVEFORM DISTORTION RATIO, OUTPUT VOLTAGE RESPONSE TIME, EFFICIENCY

OUTPUT VOLTAGE WAVEFORM DISTORTION RATIO"| 0.5 % or less

OUTPUT VOLTAGE RESPONSE TIME™ 100 us (TYP)

EFFICIENCY” 70 % or more

*1. At an output voltage of 50 V to 175V / 100 V to 350 V, a load power factor of 1, and in AC and AC+DC mode.

*2. For an output voltage of 100 V / 200 V, a load power factor of 1, with respect to stepwise change from an output current of 0 A to the maximum current
(or its reverse); 10% ~ 90% of output voltage

*3. For AC mode, at an output voltage of 100 V / 200 V, maximum current, and load power factor of 1 and sine wave only.

MEASURED VALUE DISPLAY

VOLTAGE RMS, AVG Value”  Resolution 01V
Accuracy” For 45 Hz to 65 Hz and DC: +(0.5 % of reading + 0.3 V/0.6 V)For 40 Hz to
999.9 Hz: +(0.7 % of reading + 0.9 V/1.8 V)
PEAK Value Resolution 01V
Accuracy For 45 Hz to 65 Hz and DC: (|2 % of reading| + 1V /2 V)
CURRENT RMS, AVG Value Resolution 0.01 A 0.01 A
Accuracy” For 45 Hz to 65 Hz and DC: For 45 Hz to 65 Hz and DC:
+(0.5 % of reading+0.02 A/0.02 A); +(0.5 % of reading+0.04 A/0.02 A);
For 40 Hz to 999.9 Hz: For 40 Hz to 999.9 Hz:
£(0.7 % of reading + 0.04 A / 0.04 A) £(0.7 % of reading + 0.08 A / 0.04 A)




ASR-2000 Series

ASR-2050/ASR-2050R ASR-2100/ASR-2100R
PEAK Value Resolution 0.01A 0.01A
Accuracy™ For 45 Hz to 65 Hz and DC: For 45 Hz to 65 Hz and DC:
£(|2 % of reading|+0.2 A/0.1 A) £(|2 % of reading|+0.2 A/0.1 A)
POWER  Active (W) Resolution 0.1/1W 01/1W
Accuracy” £(2 % of reading + 0.5 W) £(2 % of reading + 1 W)
Apparent (VA) Resolution 0.1/1VA 0.1/1VA
Accuracy ™ +(2 % of reading + 0.5 VA) +(2 % of reading + 1 VA)
Reactive (VAR)  Resolution 0.1/1VAR 0.1/1VAR
Accuracy™”’ +(2 % of reading + 0.5 VAR) +(2 % of reading + 1 VAR)
LOAD POWER FACTOR Range 0.000 to 1.000 0.000 to 1.000
Resolution 0.001 0.001
LOAD CREST FACTOR Range 0.00 to 50.00 0.00 to 50.00
Resolution 0.01 0.01
HARMONIC VOLTAGE Range Up to 100th order of the fundamental wave Up to 100th order of the fundamental wave
EFFECTIVE VALUE (RMS) Full Scale 175V [/ 350V, 100% 175V / 350V, 100%
PERCENT (%) Resolution 0.1V,0.1% 0.1V,0.1%
(AC-INT and 50/60 Hz only) Accuracy™ Up to 20th(0.2% of reading + 0.5V/1V); | Up to 20th+(0.2% of reading + 0.5V/1V);
20th to 100th£(0.3% of reading + 0.5V/1V)|  20th to 100th+(0.3% of reading + 0.5V/1V)
HARMONIC CURRENT Range Up to 100th order of the fundamental wave | Up to 100th order of the fundamental wave
EFFECTIVE VALUE (RMS) Full Scale 5A/2.5A,100% T0A/5A, 100%
PERCENT (%) Resolution 0.01A,0.1% 0.01A,0.1%
(AC-INT and 50/60 Hz only) Accuracy” Up to 20th=(1% of reading + 0.1A/0.05 A); | Up to 20th+(1% of reading + 0.2A/0.1A);

20th to 100th(1.5% of reading + 0.1A/0.05A)

20th to 100th=(1.5% of reading + 0.2A/0.1A)

*1. The voltage display is set to RMS in AC/AC+DC mode and AVG in DC mode.
*2. AC mode: For an output voltage of 17.5V to 175V/35V to 350V and 23 °C+5 °C. DC mode:For an output voltage of 25V to 250V/50V to 500V and 23 °C+5 °C.
*3. An output current in the range of 5 % to 100 % of the maximum current, and 23 °C + 5 °C.
*4. An output current in the range of 5 % to 100 % of the maximum peak current in AC mode, an output current in the range of 5 % to 100 % of the maximum
instantaneous current in DC mode, and 23 °C + 5 °C. The accuracy of the peak value is for a waveform of DC or sine wave.

*5. For an output voltage of 50V or greater, an output current in the range of 10 % to 100 % of the maximum current,DC or an output frequency of 45Hz to 65Hz, and 23 °Cz5 °C.
*6. The apparent and reactive powers are not displayed in the DC mode. *7. The reactive power is for the load with the power factor 0.5 or lower.

*8. An output voltage in the range of 17.5 V to 175 V/35 V to 350 V and 23 °C + 5 °C.

INTERFACE

Safety

Environment

MEMORY FUNCTION
ARBITRARY WAVE Number of Memories

Waveform Length

Standard UsB
LAN
EXT Control
Factory Optional GPIB
RS-232C

INSULATION RESISTANCE

Between input and chassis, output and chassis, input and output
WITHSTAND VOLTAGE

Between input and chassis, output and chassis, input and output
EMC

Operating Environment
Operating Temperature Range
Storage Temperature Range
Operating Humidity Range
Storage Humidity Range
Altitude

DIMENSIONS & WEIGHT

OTHERS
PROTECTIONS OCP, OTP, OPP, FAN Fail
DISPLAY TFT-LCD, 4.3 inch

10 sets for Store and Recall settings
16 (nonvolatile)
4096 words

Type A: Host, Type B: Slave, Speed: 1.1/2.0, USB-CDC
MAC Address, DNS IP Address, User Password, Gateway IP Address,

Instrument IP Address, Subnet Mask

External Signal Input; External Control 1/O
SCPI-1993, IEEE 488.2 compliant interface
Complies with the EIA-RS-232 specifications
500 Vdc, 30 MQ or more

1500 Vac, 1 minute

EN 61326-1 (Class A);EN 61326-2-1/-2-2 (Class A);EN 61000-3-2 (Class A,
Group 1);EN 61000-3-3 (Class A, Group 1);EN 61000-4-2/-4-3/-4-4/-4-5-4-6]
-4-8/-4-11 (Class A, Group 1);EN 55011 (Class A, Group1);EN 61010-1

Indoor use, Overvoltage Category Il

0°Cto40°C

-10°Cto 70 °C

20 %rh to 80 % RH (no condensation)

90 % RH or less (no condensation)

Up to 2000 m

ASR-2000 : 285(W)x124(H)x480(D) (not including protrusions); Approx. 11.5 kg
ASR-2000R : 213 (W)x124(H)x480(D) (not including protrusions); Approx. 10.5 kg

ORDERING INFORMATION

ASR-2050
ASR-2100

500VA Programmable AC/DC Power Source
1000VA Programmable AC/DC Power Source

ASR-2050R  500VA Programmable AC/DC Power Source for 3U 1/2 Rack Mount
ASR-2100R  1000VA Programmable AC/DC Power Source for 3U 1/2 Rack Mount
ACCESSORIES :
CD ROM (User Manual, Programming manual), Safety Guide, Power Cord, Mains Terminal Cover Set, Remote Sense
Terminal Cover Set, GTL-123 Test Lead, GTL-246 USB Cable

OPTIONAL ACCESSORIES

Opt01 : RS-232+GPIB Communication Functions (Factory installed)
Opt02 : European Output Outlet only for ASR-2000(Factory installed) GRA-439-]
GET-003 Extended Universal Power Socket(ASR-2000R only)
GET-004 Extended European Power Socket(ASR-2000R only)

ASR-001 Air inlet filter

ASR-002 External three phase control unit

FREE DOWNLOAD

USB Driver

GRA-439-E Rack Mount Kit (EIA)

Rack Mount Kit (JIS)

RS-232C Cable, approx. 2M

GPIB Cable, approx. 2M, including
25 pins Micro-D connector

GTL-232
GTL-258

Note : GET-003/GET-004 are not C€ approved.

ASR-2050/2100 Rear Panel

PN [=en
-

ASR-2050R/2100R Rear Panel

GRA-439-]/E Rack Mount Kit(JIS/EIA)
For : ASR-2000 Series

AS—4

ASR-001 Air Inlet Filter

ASR-002 External three phase control unit

* Functions of ASR-Series are limited when ASR-Series applied
to ASR-002

No DC Output(100% of Rated Power)

Measurement Items: only current(A), power(W) and PF for each phase
No voltage and current Harmonic Analysis(THDy, THDi)

No Remote Sensing Capability

. No Arbitrary Waveform Function

No Sequence and Simulation Function(up to 10 sets)

. Interface: only support USB

8. Not supported Built-in External Control I/O

9. No memory Function(up to 10 sets)

10. No LAN port(Built-in Web Server)

ok wN

~
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POWER SOURCES - ASR-2000 Series

Compact Programmable A.C./D.C. Power Source

OPERATING AREA FOR ASR-2000 SERIES

e R — AR STAIAMA SR £ Mo CLpt gt e P e o P —— 504330/ 51008 5 M ot g e

AC Output for DC Output for AC Output for DC Output for
ASR-2050/ASR-2050R ASR-2050/ASR-2050R ASR-2100/ASR-2100R ASR-2100/ASR-2100R
The ASR-2000 series is an AC+DC power source that provides Model Name Max. Output Voltage
rated power output not only at the AC output, but also at the DC ASR-2050 500 VA 5/25A 350 Vrms / 500 Vdc
output. The operation areas are shown in diagrams. Lz C00RVA J0)5A 350 Vrms / 500 Vdc
ASR-2050R 500 VA 5/25A 350 Vrms / 500 Vdc
ASR-2100R 1000 VA 10/5A 350 Vrms / 500 Vdc

I3 MEASUREMENT ITEMS FOR ASR-2000 SERIES

IED) 0% AUTOSIN D] O % AUTOSIN
350.0 Vems P +495.7 Vpk P
0001 Amms S Vmin  -484.2 Vpk 5
(1] Imax  +0.03 Apk O
PF Imin  -0.03 Apk Pf

+0.19 Apk CF 1 [ ipkH 4019 Apk CF ipki  #819 Apk CF

Voltage Harmonic Current Harmonic

parameters including Vrms/Irms, Vavg/lavg and Vmax/Vmin/

The ASR-2000 series provides users with measurement
Imax/Imin can be switched by users at any time to display the

capabilities including Vrms, Vavg, Vpeak, Irms, lavg, Ipeak, IpkH,
P, S, Q, PF, CF, 40th-order Voltage Harmonic and Current instantaneous calculation reading.

Harmonic. During the power output, the measurement

SEQUENCE MODE AND APPLICATIONS

Momentary Drop in Supply Voltage Reset Behavior at Voltage Drop Starting Profile Waveform Instantaneous Power Failure

the desired waveforms, including waveform fallings, surges, sags,

There are 10 sets of Sequence mode and each set has 0~999
changes and other abnormal power line conditions to meet the

steps. The time setting range of each step is 0.0001 ~ 999.9999

seconds. Users can combine multiple sets of steps to generate needs of the test application.

Good Will Instrument Co., Ltd. ‘ Simply Reliable



M SIMULATE MODE

Power Outage
Simulate Mode can quickly simulate different transient

waveforms, such as power outage, voltage rise, voltage fall, etc.,

3 T IPKHOLD & IPK, HOLD FUNCTIONS

Begin the peak current
measurement

Qutput on

\J |peak Hold time J

T, Ipk Measurement

T, Ipk Hold is used to set the delay time after the output (1Ims ~
60,000ms) to capture the Ipeak value and keep the maximum
value. The update only functions when the measurement value
is greater than the original value. The T, Ipk Hold delay time
setting can be used to measure surge current at the power on
process of the DUT.

Ipk Hold can be used to measure the transient surge current of
the DUT at power on without using an oscilloscope and a
current probe.

REMOTE SENSE FUNCTION

x
Y MN.C. terminals are Not
al available in the case.

/
terminal
block /
Sensing
Load cables
cables

ot B 1/

paints

Voltage Rise

Voltage Fall

for engineers to evaluate the impact of transient phenomena
on the DUT. Ex: Capacitance durability test.

I sLEW RATE MODE

90% full scale voltage,

Rise time alwaysS 100us Constant Slope: 1.5V/us

10% full scale voltage 2

Time Mode Slope Mode

The ASR-2000 series can set the Slew Rate Mode to determine the
rise time of the voltage according to the test requirements of the
DUT. Slew Rate Mode provides "Time" and "Slope" modes. When
setting "Time" mode, ASR-2000 can increase output to 10~90% of
the set voltage within 100us; and when selecting “Slope" mode,
ASR-2000 increases output voltage by a fixed rising slope of

1.5V/us until reaching the set voltage value.

In addition, if users decide to self-define the rise time of the
output voltage, users can flexibly set the rise time of the ASR-2000
series voltage by editing the Sequence mode.

For high current output applications, the voltage drop caused by
large current passing through the load cables will affect the
measurement results. The ASR-2000 series provides the remote
sense function that can sense the voltage drop of the DUT to the
ASR-2000 series and the DUT will be compensated by the ASR-2000
series. The maximum voltage that the remote sense function can

compensate is 5% of the output voltage.

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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POWER SOURCES - APS-7000 Series

D77

500/1000/2000/3000 VA Programmable Linear AC Power Source

APS-7100 PNEVY

C€ USB |GPIB | LAN RS-232

* 4.3-inch TFT-LCD

* Output Capacity:APS-7050(500VA,310Vrms,4.2Arms);
APS-7100(1000vA,310Vrms,8.4Arms);APS-7200(2000vA,
310Vrms,16.8Arms);APS-7300(3000VA,310Vrms,25.2Arms)
Output Augmentation by Options(0-600vrms/45-999.9Hz)

* Low Ripple & Noise

* Measurement and Test Functions Include VOLT,
CURR, PWR, SVA, IPK, IPKH, FREQ, PF, CF

* Support a Small AC Current Measurement 2mA
~35A, Min. Rresolution 0.0TmA(APS. 7050&APS-7100)

* Reverse Current Alarm Function

* 10 sets of Sequence Function to Edit Output
Waveforms/10 sets of Simulate Mode to Rapidly
Simulate Transient Power Supply/10 sets of
Program Mode to Define Measurement
Sequence/10 sets of Panel Memory Function

* Automatic Execution of Sequence, Simulate,
Program mode and Output Function when
the Power is on

* Standard Interfaces:USB Host,USB Device,LAN

* Optional Interfaces:GPIB(aPs-001);RS-232/USB

CDC(APS-002 for APS-7050&APS-7100 only)RS-232
(APS-007 for APS-72008 APS-7300 only)

APS-001/APS-002 Interface Card

e
o Sl
- % v
RS-232/USB ‘

Y

APS-003 APS-004

Output Voltage Capacity Output Frequency Capacity

APS-007 RS-232 Interface Card

For: APS-7200 Series, APS-7300 Series

.
e 4
<

g

Good Will Instrument Co., Ltd. | Simply Reliable

GWiInstek introduces APS-7000 series programmable AC power sources, which consists of 500VA of APS-7050,
1000VA of APS-7100, 2000VA of APS-7200 and 3000VA of APS-7300. APS-7000 series features power characteristics
from its linear structure design including low noise, low THD, and highly stabilized power output that are ideal for the
product development and verification of input power with low noise requirement or stereo, video and audio device
applications, etc. The maximum rated voltage is O~ 310Vrms, 25.2Arms, 100.8A peak current and the output frequency
range is 45~500.0Hz. Users can conveniently augment the output voltage from 0Vrms to 600Vrms and output
frequency from 45Hz to 999.9Hz by purchasing options without sending equipment back to GW Instek.

One of the popular alternative energy solutions in the market is to utilize inverter to convert DC to AC and the
converted AC is then sent to power grid or products require electricity. For instance, AC produced by PV inverter is sent
to power grid or equipment requires electricity. While simulating power grid to verify inverter connecting with power
grid, general AC power sources cannot withstand DUT's feedback energy, hence, additional power consumption
resistors are needed to prevent AC power source from being damaged. On the contrary, APS-7000 series has the
characteristic of absorbing reverse current so that additional power consumption resistors are not required. The input
terminal of APS-7000 series is designed to isolate from the simulated AC power grid output terminal, therefore, users
do not need an additional isolation device to protect DUT. APS-7000 series is suitable for simulating power grid and
conducting inverter output characteristic tests, including synchronized phase and frequency. Reverse current and
power detected by APS-7000 series will be displayed in red readings to facilitate user's test observation. APS-7000
series utilizes Simulate mode and Sequence mode to provide a single step or consecutive power changes; and to
simulate power grid's Voltage Abnormality Test and Frequency Abnormality Test.

APS-7000 series comprises nine measurement and test functions (Vrms, Irms, F, Ipk, W, VA, PF, Ipk hold, CF), and
provides user interface similar to that of AC Power Meter. APS-7000 series is ideal for the LED industry and standby
mode power consumption test. Under the ARB mode, APS-7000 series provides waveforms in seven categories
including Sine waveform, Triangle waveform, Staircase waveform(Square wave), Clipped Sinewave, Crest factor
waveform, Surge waveform, and Fourier series and 20,000 waveform combinations so as to meet the requirements of
simulating abnormal input power waveform test of various industries. Ten Preset settings allow users to store ten sets
of data; Power ON Output setting allows Sequence, Simulate, and Program to automatically execute output after the
equipment power is on.

To meet the test criteria of line voltage fluctuation often seen in consumer electronics, APS-7000 series features five
methods to cope with special purpose or abnormal voltage, frequency, and phase; ten sets of the Simulate mode
simulate power outage, voltage rise, and voltage fall; ten sets of the Sequence mode allow users to define parameters
and produce sine wave by editing steps; ten sets of the Program mode can edit AC waveform output and define the
ceiling and floor level of measurement items for different DUTs; Ramp Control allows users to set the variation speed
for output voltage rise and fall; Surge/Dip Control simulates DUT's input power producing a Surge or Dip voltage
overlapping with output voltage waveform at a specific time. For larger current output applications, voltage drop
across the output cables should be avoided. APS-7200/7300 also provide the remote sense function, which senses
DUT's voltage and sends the information back to APS-7200/7300 for program controlled voltage compensation.
Therefore, APS-7200/7300 can avoid the voltage drop of the cable to affect output voltage.

Ethernet Port, on the rear panel, can be used for remote program control; Sync Output Socket provides external 10V
sync output; Signal Output Connector provides monitor of Program execution results. APS-7000 series also provides
users with Trigger In/Out and Output on/off remote control functions from |1 connector on the rear panel.

SPECIFICATIONS

Model APS-7050 APS-7100 APS-7200 APS-7300

AC OUTPUT

Power Rating 500VA 1000VA 2000VA 3000VA

Output Voltage 0~ 155Vrms, 0~ 155Vrms, 0~ 155Vrms, 0~155Vrms,

0~310Vrms 0~310Vrms 0~310Vrms 0~310Vrms

Output Frequency 45.00 ~ 500.0 Hz | 45.00 ~500.0 Hz | 45.00 ~500.0 Hz| 45.00 ~ 500.0 Hz

Maximum ) 0~155Vrms 4.2A 8.4A 16.8A 25.2A

Current(r.m.s) *1 0~310Vrms 2.1A 4.2A 8.4A 12.6A

Maximum 0~155Vrms 16.8A 33.6A 67.2A 100.8A

Current(peak) 0~310Vrms 8.4A 16.8A 33.6A 50.4A

OPT. APS-003(rms) 0~600Vrms 1.05A 2.1A 4.2A 6.3A

OPT. APS-003(peak) 0~600Vrms 4.2A 8.4A 16.8A 25.2A

Total Harmonic Distortion (THD)*2 | <0.5% at 45 ~ 500Hz (Resistive Load)

Crest Factor 2

Line Regulation 0.1% (% of full scale)

Load Regulation 0.5% (% of full scale)

Response Time <100us

Reverse Current 30% of Maximum Output RMS Current (Continue); 100% of Maximum
Output RMS Current (Within 3 minutes)

SETTING

Voltage Range 0~155Vrms, 0~310Vrms, Auto

Resolution | 0.0TV at 0.00 ~ 99.99Vrms; 0.1V at 100.0 ~ 310.0Vrms
Accuracy +(0.5% of setting+2 counts)

Frequency Range 45 ~ 500Hz
Resolution | 0.0THz at 45.00 ~ 99.99Hz; 0.1Hz at 100.0 ~ 500.0Hz
Accuracy +0.02% of setting

Power On/Off Range 0~359°
Phase Angle Resolution | 1°
Accuracy +1°(45 ~ 65Hz)
MEASUREMENT*3
Voltage(RMS) Range 0.20~38.75Vrms;38.76~77.50Vrms; 0.20~38.75Vrms;38.76~77.50Vrms;
77.51~155.0Vrms;155.1~310.0Vrms 77.51~155.0Vrms;155.1~310.0Vrms
Resolution | 0.01V at 0.00 ~ 99.99Vrms; 0.07V at 0.00 ~ 99.99Vrms;
0.1V at 100.0 ~ 310.0Vrms 0.1V at 100.0 ~ 310.0Vrms
Frequency Accuracy*4 | +£(0.5% of reading + 2 counts) +(0.5% of reading + 2 counts)
Range 45 ~ 500Hz 45 ~ 500Hz
Resolution | 0.01Hz at 45Hz~99.99Hz; 0.0THz at 45Hz~99.99Hz;
0.1THz at 100Hz~500.0Hz 0.1THz at 100Hz~500.0Hz
Accuracy +0.THz +0.1Hz
Current(RMS) Range 2.00 ~ 70.00mA;60.0 ~ 350.0mA; 0.200 ~ 3.500A;3.00~35.00A
0.300 ~ 3.500A;3.00 ~ 17.5A
Resolution | 0.0TmA, 0.1mA, 0.001A, 0.01A 0.001A;0.01A
Accuracy +(0.6% of reading+5 counts),2.00~350.0mA; | +(0.5% of reading+5 counts),0.200~3.500A
£(0.5% of reading+5 counts),0.300~3.500A; | (0.5% of reading+3 counts),3.00~35.00A
£(0.5% of reading+3 counts),3.000~17.50A
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SPECIFICATIONS
Model APS-7050 APS-7100 APS-7200 APS-7300
Current(Peak)  Range 0.0~ 70.0A 0.0 ~ 140.0A
Resolution | 0.71A 0.1A
Accuracy | £(1% of reading+1 count) + 1% of reading+1 counts)
Power(W) Resolution | 0.01W, 0.1W, TW 0.1W, TW
Accuracy | £(0.6% of reading+5 counts),0.20~99.99W;| +(0.6% of reading+5counts),0.2~999.9W;
£(0.6% of readipg+5 counts),100.0~999.9W;| . (0.6% of reading+2counts),1000~9999W
+(0.6% of reading+2 counts),1000~9999W
Apparent(VA) Resolution | 0.01VA, 0.1VA, 1VA 0.1VA, 1VA
Accuracy | +(1% of reading+7 counts),0.20~99.99VA; | +(1% of reading+7 counts),0.2~999.9VA;

Resolution
Accuracy

Power Factor

+(1% of reading+7 counts),100.0~999.9VA;
£(1% of reading+5 counts),1000~9999VA
0.001

+(2% of reading + 2 counts)

+(1% of reading+5 counts),1000~9999VA

0.001
+(2% of reading+2 counts)

GENERAL

Remote output signal
Sync output signal
Number of Preset
Protection

Trigger Out

Trigger In

Pass, Fail, Test-in Process, Trigger in, Trigger out, OUT ON/OFF

Output Signal 10 V, BNC Type
10 (0~9 numeric keys)
OCP, OPP, OTP and Alarm

Maximum low level output = 0.8V ; Minimum high level output = 2V ; Maximum

source current = 8mA

Maximum low level input voltage = 0.8V ; Minimum high level input voltage = 2.0V;

Maximum sink current = 8mA

SEQUENCE/SIMULATION FUNCTION

Number of Memories
Number of Steps

Step Time Setting Range
Operation Within Step
Parameters

Sequence Control

10 (0 ~ 9 Numeric keys)

255 max. (For 1 sequence)
0.01 ~999.99S

Constant, Keep, Linear Sweep

Output Range, Frequency, Waveform (sine wave only); On Phase, Off Phase, Term
Jump Count (0 ~ 255) jump-to, Branch 1, Branch 2, Trigger Output
Start, Stop, Hold, Continue, Branch 1, Branch 2

Operating Humidity Range
Storage Humidity Range

20 ~ 80% RH (No Condensation)
80% RH or less(No Condensation)

AC INPUT

Phase Single Phase Single Phase Single Phase Single Phase
Input Voltage 115/230Vac+15% | 115/230Vac£15% | 230Vac+15% 230Vact15%
Input Frequency 50/60Hz 50/60Hz 50/60Hz 50/60Hz
Max. Current T16A/8A 32A/16A 32A 50A

Power Factor 0.7 Typ. 0.7 Typ. 0.7 Typ. 0.7 Typ.
ENVIRONMENT CONDITIONS

Operating Temperature Range| 0 ~ +40°C

Storage Temperature Range | -10 ~+70°C

RS232 / USB CDC (APS-002)

INTERFACE
Standard USB Host, LAN USB Host, USB CDC, LAN
Optional GPIB (APS-001) GPIB (APS-001)

RS232 (APS-007)

DIMENSIONS & WEICHT

430(W) x 89(H) x
400(D) mm;
Approx. 24Kg

430(W) x 89(H) x
560(D) mm;
Approx. 38Kg

430(W) x 312(H) x
650(D) mm;
Approx. 90Kg

430(W) x 400(H) x
650(D) mm;
Approx. 128Kg

ORDERING INFORMATION

APS-7200 2000VA Programmable AC Power Source
APS-7300 3000VA Programmable AC Power Source

APS-7050 500VA Programmable AC Power Source
1000VA Programmable AC Power Source

APS-7100
ACCESSORIES :

CD ROM (User Manual, Programming Manual for APS-7000) x 1, Power Cord (Region Dependent), GTL-123 Test Lead
OPTIONAL ASSESSORIES

APS-001 GPIB interface card

APS-007 RS-232 interface card (APS-7200, APS-7300)

APS-003 Output Voltage Capacity(0~600Vrms)

APS-004 Output Frequency Capacity(45~999.9Hz)
APS-002 RS-232/USB interface card (APS-7050, APS-7100) GRA-423 APS-7050, APS-7100 rack mount kit

GRA-429 Rack mount kit (APS-7200)

GRA-430 Rack mount kit (APS-7300)

Note : 1. APS-7200/APS-7300 are not C€ approved.
2. The minimum time settings of sequence mode or simulate mode must be greater than 1 cycle of the waveform itself.

APS-7300 Rear Panel

APS-7000 Series
Europe Type Output Outlet

= - e o
P eas® = o
o A o
| 122 @
] e
Note:

The Specifications are not suit for ARB mode.

*1. Maximum output current at working voltage 120Vrms,
240Vrms

*2. 45~500Hz, 10% or higher of the rated output voltage,
the maximum current or lower

*3. All of measurement accuracy is at 23+5C

*4. In the case of 15~155V, 30~310V, sine wave, no load

Mains Terminal Cover Set

-
.“w

_Lu..-
s .

For: APS-7100/7100E Series

For: APS-7050/7050E Series

Simply Reliable | Good Will Instrument Co., Ltd.
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500/1000/2000/3000 VA Programmable Linear AC Power Source

/Y CONTROL PANEL CHARACTERISTICS

Settings Measurementis

Measurement ltems

Configurable
= Mmeasurements
Haold Hold
measurement measurement

Standard Mode

There are two control panel modes: Standard mode and Simple mode.

Simple Mode

Both modes are shown on the above. Standard mode combines
settings and AC Power Meter measurement window display. Users

apply Function key (F1~F3) to select required measurement items.
There are nine items for selection. Simple mode shows all

measurement items on the display.

TIPEAK, HOLD FUNCTION

QOutput on Begin the peak current
measurement
l Ipeak Hold time _}

Ipeak Measurement

T, Ipk Hold sets delay time (1ms~60 seconds) for measurement after the
output of Ipeak value and the maximum value will be retrieved. Update will
be proceeded only if measured value is greater than the original value. Ipk
Hold is for measuring transient inrush current as soon as the equipment
power is on that is usually done by oscilloscope and current probe. T, Ipk
Hold delay time setting can be applied to measure inrush current of
sequentially activated DUT.

38 sIMULATE MODE

Power Outage Voltage Rise

38 PROGRAM MODE

Program Mode 4 Program 2...10

Program | #

Loop
Cyde __ Cyde Cycle
Masoryi l:{> Me;ol'\r |:4> M?ouv

Ry
Cyde Cyde

ST} o plEth = (s = v
Cydle Cyde

Good Will Instrument Co., Ltd. ‘ Simply Reliable

IEB  REVERSE CURRENT DISPLAY

[on] e -
1730 va 1200 v

26 Apk A
A 1.448 A

1828 cr _60.00 Hz ||

Standard Mode

When output terminal detects 180 degree phase difference between
voltage and current (reverse current), the front panel of APS-7000 Series
will remind users the power and power factor measurement results in red
numerical display. This feature can be applied to show the power and
power factor measurement while testing inverter for feedback power grid.
As shown on the above :

APS-7000 Series can withstand reverse current: 30% of the maximum
effective current or maximum current output within three minutes.

Simple Mode

23 SEQUENCE MODE

Const  Sweep Keep _ Const
x* ol >
10\1: - sfeanasansnnd
8 |oovit.
Step 0 Stepi Step2 Step3  Step0

Sequence Mode

There are ten sets of Sequence mode and each set has 0~255 steps.
The time setting range for each step is 0.01 ~ 999.99 seconds.
Combining many sets of steps to edit required waveforms can satisfy
users’ requirement of highly complicated waveforms.

This mode can rapidly produce different simulated
input transient waveforms such as power outage;
voltage rise and voltage fall etc. for engineers to
evaluate the impact on DUT posed by the transient
phenomena. For instance, capacitor endurance
test.

Voltage Fall

This mode allows users to set ceiling and floor specifications to produce
PASS/FAIL result after the measurement is done. It can also show test
results for each test procedure or only show the last result.

There are ten sets of Program mode and each set has 50 sets of memory.
Each memory comprises 9 steps. Each Program will operate according
to memory sequence, self-defined loops or designated steps to
stop.



SURGE/DIP CONTROL

Overlapping a Surge/Dip voltage on a normal voltage as the input
power for DUT allows users to simulate Surge/Dip situation and

evaluate DUT characteristics.

Surge

IEA FUNCTION WAVEFORM (ARB ) MODE

Provide waveforms in seven categories and 20,000 waveform combinations so as to rapidly simulate distorted AC voltage waveforms.

Arbitrary Contral Arbitrary Control Arbitrary Contral
Wave |: Wave Wave: STAIR
/\/ i surs 8]
Sine Waveform Triangle Waveform Staircase Waveform
Standard AC Waveform Power Harmonic Output Simulation Simulate Square Waveform And Staircase
Is Triangle Waveform Waveform For Commercial Ups

Arbitrary Control Arbitrary Control

N er. [
J
\/ -

y

/

Clipped Sinewave Crest Factor Waveform Surge Waveform
Simulate Grid Power Supply Heavy Simulate Rectified Filter Current Simulate Grid Power Supply's
Load Waveform Waveform By Capacitor Input Peak Over-voltage

Arbitrary Control

Fourier Series Synthesized Waveform

Simulate real output power waveform. Distorted power waveform is produced due to
output impedance and non-linear effect such as inductance, capacitance, and parasitic

capacitance effect. For example: motors.

Vup “Vdn
: T [
s | -
‘i’up' Tdn 1ms ims
Mode=Time, Tup=Tmsec, Mode=Voltage, Vdn=2Vrms,
Tup — 0.1 ~ 999.9ms Vup — 0.01 ~ 99.99 Vrms VAC=100V, Freq=50Hz, VAC=100V, Freq=50Hz,
Tdn — 0.1 ~ 999.9ms Vdn — 0.01 ~ 99.99 Vrms Ramp output=on. Ramp output=off.

Ramp control allows users to set output voltage rise or fall speed which is based on time (1ms) or voltage (1Vrms) unit.

‘ Good Will Instrument Co., Ltd.
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500/1000 VA AC Power Source

APS-7100E

CE usB

FEATURES

* 4.3” large LCD Display

* Output Capacity:
APS-7050E (500VA, 310Vrms, 4.2/2.1Arms)
APS-7100E (1000VA, 310Vrms, 8.4/4.2Arms)

* Measurement Function :
Voltage, Current, Power, Frequency, Power
Factor, Ipeak

* Reverse Current Alarm Function

* 10 Sets of The Test Mode Simulate Power
Transient Output

* 10 Sets of Preset Allow Users to Store Ten
Settings

* OCP/OPP/OTP Protection

* Variable Voltage, Frequency and Current
Limiter

* Universal Power Inlet

POWER SOURCES - APS-7000E Series

Good Will Instrument Co., Ltd. | Simply Reliable

GW Instek launches the APS-7000E series the economy version of the APS-7000 programmable AC
power source. With the height of 2U, the maximum rated output for APS-7050E is 500VA, 310Vrms,
4.2Arms and APS-7100E is 1000VA, 310Vrms, 8.4Arms. The output frequency range of the series is
45~500Hz. The series is ideal for the test and development of DC power supply devices, consumer

electronics, automotive electronics and electronic components.

The APS-7000E series comprises six measurement and test functions (Vrms, Irms, F, Ipk, W, PF), and
provides user interface similar to that of AC Power Meter. The APS-7000E series, via switching many
sets of current levels to increase small current measurement resolution, is ideal for the LED industry

and standby mode power consumption test. Ten sets of Preset allow users to store ten settings.

To meet the test criteria of line voltage fluctuation often seen in consumer electronics, the APS-7000E

series not only provides a stable AC power source but also features the Test mode to satisfy special or
abnormal voltage and frequency variation demands. Ten sets of the Test mode simulate power outage,
voltage rise, and voltage fall. The APS-7000E series that simulates waveforms of city power grid's

transient changes is suitable for verifying electronics products operated under abnormal power source.

The APS-7000E series is the economy version of the APS-7000 series. If communications interface and

larger voltage/frequency are required, please refer to the APS-7000 series.

Model APS-7050E APS-7100E
Power Rating 500VA 1000VA
Output Voltage 0~310.0 Vrms 0~310.0 Vrms
Output Frequency 45.00 ~ 500.0 Hz 45.00 ~ 500.0 Hz
Maximum Current  0~155Vrms 4.2A 8.4A
(rm.s) 0-310Vrms 21A 42A
Maximum Current  0-155Vrms 16.8A 33.6A
(peak) 0~310Vrms 8.4A 16.8A

Total Harmonic Distoration (THD)| <0.5% at 45 ~ 500Hz (Resistive Load)
Crest Factor 24

Line regulation 0.1% (% of full scale)

Load regulation 0.5% (% of full scale)

Response time <100us
SETTING
Voltage Range 155Vrms/310Vrms/Auto
Resolution | 0.01V at 0.00 ~ 99.99Vrms; 0.1V at 100.0 ~ 310.0Vrms
Accuracy +(0.5% of setting+2 counts)
Frequency Range 45 ~ 500Hz
Resolution | 0.01Hz at 45.00 ~ 99.99Hz/0.1Hz at 100.0 ~ 500.0Hz
Accuracy +0.02% of setting
MEASUREMENT
Voltage(RMS) Range 0.20~38.75Vrms/38.76~77.50 Vrms77.51~155.0Vrms/155.1~310.0Vrms
Resolution | 0.01V at 0.00 ~ 99.99Vrms; 0.1V at 100.0 ~ 310.0Vrms
Accuracy +(0.5% of reading + 2 counts)
Frequency Range 45 ~ 500Hz
Resolution | 0.01Hz (at 45Hz~99.99Hz)/0.1Hz (at 100Hz~500.0Hz)
Accuracy +0.1Hz
Current(RMS) Range 2.00 ~ 70.00mA/60.0 ~ 350.0mA/0.300 ~ 3.500A/3.00 ~ 17.5A
Resolution | 0.01mA, 0.1mA, 0.00TA, 0.0TA
Accuracy +(0.6% of reading+5 counts); 2.00~350.0mA/+(0.5% of reading+5 counts);
0.350~3.500A/+(0.5% of reading+3 counts);3.500~17.50A
Current(Peak) Range 0.0 ~ 70.0A
Resolution | 0.1A
Accuracy +(1% of reading+1 count)
Power(W) Resolution | 0.01W, 0.1W, TW
Accuracy £(0.6% of reading+5 counts); 0.20~99.99W; £(0.6% of reading+5 counts);

100.0~999.9W +(0.6% of reading+2 counts); 1000~9999W

Power Factor Resolution | 0.001

Accuracy +(2% of reading + 2 counts)
GENERAL
Number of Preset 10(0~9 Numeric keys)
Protection OCP, OPP, OTP and Alarm
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APS-7100E
SPECIFICATIONS
Model APS-7050E APS-7100E
ENVIRONMENT CONDITIONS
Operation Temperature 0~+40C
Storage Temperature -10~+70°C

Operating Temperature
Storage Humidity

20 ~ 80% RH (No Condensation)
80% RH or less(No Condensation)

AC INPUT

Input Power Source

1(p AC 115/230Vac +15%

DIMENSIONS & WEICHT

430(W) x 88(H) x 400(D) mm;
Approx. 24Kg

430(W) x 88(H) x 560(D) mm;
Approx. 38Kg

ORDERING INFORMATION

500VA AC Power Source
T000VA AC Power Source

APS-7050E
APS-7100E

ACCESSORIES :

CD ROM (User Manual) x 1, Power Cord (Region Dependent), Mains Terminal Cover Set,

GTL-123 Test Lead

OPTIONAL ASSESSORIES
Rack Mount Kit (APS-7000E Series)

GRA-423

APS-7050E Rear Panel

APS-7100E Rear Panel

Mains Terminal Cover Set
- Aﬁ.‘
"’"

S|

For: APS-7100/7100E Series

For: APS-7050/7050E Series

APS-7000E Series
Europe Type Output Outlet

«@m
)
-

Simply Reliable | Good Will Instrument Co., Ltd.
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ELECTRONIC LOADS

GW Instek provides DC electronic loads, AC/DC electronic loads, which allow users to flexibly test various batteries, energy storage
systems, and power supply devices. DC electronic load can simulate load characteristics, including static, dynamic, constant current,
constant resistance, constant voltage, constant power and short circuit. AC/DC electronic load can simulate sine wave current load in
the CC mode, non-sine wave current load in the linear CC mode, and AC rectified load in the rectifier mode.

Electronic loads can be simply divided into multi-channel electronic loads and single-channel electronic loads according to application
requirements. The multi-channel electronic load can test and measure multiple sets of low-power and different specifications of
power output devices at the same time; and the single-channel electronic load can, based on the characteristics of a single load,
choose high power, high voltage, high precision, high resolution or fast dynamic response to conduct test and measurement.

Electric vehicles, solar energy, energy storage systems, server power supplies, and power electronics, etc., can use the built-in
dedicated test modes of GW Instek electronic loads to simplify user's operating procedures and shorten the test time. For example:
using the CC+CV, CP+CV, CC+UVP, CP+UVP battery discharge modes to discharge electric vehicle battery can avoid over-discharge
and protect the battery at the same time. The MPPT mode can quickly obtain the maximum power point of the solar panel.

PRODUCTS
* Multi-channel Electronic Loads

* High Power DC Electronic Load

* DC Electronic Load

* AC & DC Electronic Load

m Good Will Instrument Co., Ltd. | Simply Reliable
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MULTI-CHANNEL DC ELECTRONIC LOAD MODULES

PEL-2020A 0~ 80V 20A 100/100W 2 3.8
PEL-2030A 0~ 80V 5/40A 30/250W 2 3.8
PEL-2040A 0~ 80V 70A 350w 1 3.8
PEL-2041A 0~ 500V 10A 350w 1 3.8

D99-102

DC ELECTRONIC LOADS

PEL-503-80-50 0~ 80V 50A 250w 1 53
PEL-504-80-70 0~ 380V 70A 350w 1 5.3 D111-112
PEL-507-80-140 0~ 80V T140A 700W 1 10.3
PEL-3021 0~ 150V 35A 175W 1 6 D87-92
PEL-3031E 0~ 150V 60A 300W 1 7.5 D93-98
PEL-3041 0~ 150V 70A 350w 1 7
PEL-3111 0 ~150vV 210A 1050W 1 17
PEL-3211 0~ 150V 420A 2100w 1 23
PEL-3212 0~ 150V 420A 2100w 1 67.5
PEL-3322 0~ 150V 630A 3150w 1 73
PEL-3323 0~ 150V 630A 3150w 1 85.5 D87-92
PEL-3424 0~ 150V 840A 4200W 1 110
PEL-3533 0~ 150V T1050A 5250W 1 96.5
PEL-3535 0~ 150V T1050A 5250w 1 127.5
PEL-3744 0~ 150V 1470A 7350W 1 125
PEL-3955 0~ 150V 1890A 9450W 1 149
PEL-3032E 0~ 500V 15A 300W 1 7.5 D93-98
PEL-504-500-15 0~ 500V 15A 350W 1 53
PEL-507-500-30 0~ 500V 30A 700W 1 10.3 P12
PEL-302T1H 0 ~ 800V 8.75A 175W 1 6
PEL-3041H 0 ~ 800V 17.5A 350w 1 7
PEL-3111H 0 ~ 800V 52.5A 1050W 1 17
PEL-3211H 0 ~ 800V 105A 2100W 1 23
PEL-3212H 0~ 800V 105A 2100W 1 67.5
PEL-3322H 0 ~ 800V 157.5A 3150w 1 73 D87-92
PEL-3323H 0 ~ 800V 157.5A 3150w 1 85.5
PEL3424H 0 ~ 800V 210A 4200W 1 110
PEL-3533H 0 ~ 800V 262.5A 5250w 1 96.5
PEL-3535H 0~ 800V 262.5A 5250w 1 127.5
PEL-3744H 0~ 800V 367.5A 7350W 1 125
PEL-3955H 0~ 800V 472.5A 9450W 1 149

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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HIGH POWER DC ELECTRONIC LOADS
P TR

PEL-5006C-150-600 150V 600A 6kwW 1 62
PEL-5008C-150-800 150V 800A 8kw 1 77.5
PEL-5010C-150-1000 150V T1000A 10kwW 1 84.8
PEL-5012C-150-1200 150V 1200A 12kw 1 92
PEL-5015C-150-1500 150V 1500A 15kw 1 116.5
PEL-5018C-150-1800 150V 1800A 18kw 1 124
PEL-5020C-150-2000 150V 2000A 20kW 1 140.5
PEL-5024C-150-2000 150V 2000A 24kW 1 155
PEL-5006C-600-420 600V 420A 6kw 1 62
PEL-5008C-600-560 600V 560A 8kw 1 77.5
PEL-5010C-600-700 600V 700A 10kw 1 84.8
PEL-5012C-600-840 600V 840A 12kW 1 92
PEL-5015C-600-1050 600V T1050A 15kw 1 116.5 D103-110
PEL-5018C-600-1260 600V 1260A 18kw 1 124
PEL-5020C-600-1400 600V T1400A 20kw 1 140.5
PEL-5024C-600-1680 600V 1680A 24kwW 1 155
PEL-5006C-1200-240 1200V 240A 6kW 1 62
PEL-5008C-1200-320 1200V 320A 8kw 1 77.5
PEL-5010C-1200-400 1200V 400A 10kw 1 84.8
PEL-5012C-1200-480 1200V 480A 12kw 1 92
PEL-5015C-1200-600 1200V 600A 15kw 1 116.5
PEL-5018C-1200-720 1200V 720A 18kwW 1 124
PEL-5020C-1200-800 1200V 800A 20kW 1 140.5
PEL-5024C-1200-960 1200V 960A 24kW 1 155

DC ELECTRONIC LOoADS [l

m Good Will Instrument Co., Ltd. | Simply Reliable
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AC/DC ELECTRONIC LOADS
T T T e e Y

AEL-5002-350-18.75 350V 18.75A 1875W 1 21.5
AEL-5003-350-28 350V 28A 2800W 1 27.5
AEL-5004-350-37.5 350V 37.5A 3750w 1 33.5
AEL-5006-350-56 350V 56A 5600W 1 58
AEL-5008-350-75 350V 75A 7500W 1 70
AEL-5012-350-112.5 350V 112.5A 11250W 1 105
AEL-5015-350-112.5 350V 112.5A 15000W 1 140
AEL-5019-350-112.5 350V 112.5A 18750W 1 260
AEL-5023-350-112.5 350V 112.5A 22500W 1 295
AEL-5002-425-18.75 425V 18.75A 1875W 1 21.5 D113-118
AEL-5003-425-28 425V 28A 2800W 1 27.5
AEL-5004-425-37.5 425V 37.5A 3750W 1 335
AEL-5006-425-56 425V 56A 5600W 1 58
AEL-5008-425-75 425V 75A 7500W 1 70
AEL-5012-425-112.5 425V 112.5A 11250W 1 105
AEL-5015-425-112.5 425V 112.5A 15000W 1 140
AEL-5019-425-112.5 425V 112.5A 18750W 1 260
AEL-5023-425-112.5 425V 112.5A 22500W 1 295
AEL-5003-480-18.75 480V 18.75A 2800W 1 27.5
AEL-5004-480-28 480V 28A 3750W 1 335

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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DC ELECTRONIC LOADS - PEL-3000/3000(H) Series

D87

Programmable D.C. Electronicload

PEL-3041/3041H/3021/3021H

C€ |usB |GPiB |Amke Ipsy3 | LAN

Control

FEATURES ==

* Operating Voltage (DC) : 0~150V(PEL-3000)/
0~800V (PEL-3000H)

* Operating Mode : C.C/C.V/C.R/C.P/C.C+C.V/
C.R+C.V/C.P+C.V

* Parallel Connection of Inputs for Higher
Capacity (Max : 9,450W)

* Support of High Slew Rate : Max 16A/us
(PEL-3000)/0.84A/uis (PEL-3000H)

* Run Program Function (Go/NoGo Test)

* Sequence Function for High Efficient Load
Simulations

* Dynamic (Switching) Function : 0.0166Hz~
20kHz

* Soft Start Function : Off/On (1~200ms,
Res. Tms)

* Adjustable OCP/OVP/OPP/UVP Setting

* Short Circuit Function

* Timer Function : Elapsed Time of Load on

* Cut Off Time (Auto Load Off Timer) : 1s to
999h 59min 59s or Off

* External Channel Control/Monitoring Via
Analog Control Connector

* Setup Memories : 100 sets

*3.5 Inch TFT LCD Display

* Multi Interface : USB 2.0 Device/Host,
RS-232, GPIB/LAN (Optional)

P

Rear Panel

Good Will Instrument Co., Ltd. | Simply Reliable

The PEL-3000 Series, a single-channel, programmable D.C. electronic load with 0.01mA current resolution
and 16A/ £ s current Slew Rate, is very ideal for testing server power supply and SPS(Switching Power Supply)
for commercial and industrial computers. For a heavy-duty device like cloud ecosystem running 24-hour
nonstop operations, a stable and high-power power supply, ranging from 350W to 1500W, is required to
maintain the normal operation of server, Hub, and the equipment of data storage and internet
communications. Owing to the increasing demand of data transmission and large scale data storage of
telecommunications systems, the infrastructure of internet communications is in the pace of rapid
expansion. This has greatly boosted the market demand of telecommunications equipment powered by
power supply of 2000W and above. The flexible power combination of PEL-3000 Series meets the test
requirements of present high-power power supply. The PEL-3000H Series programmable DC Electronic load,
which not only inherited functions and features from the PEL-3000 Series but providing three current ranges
for all PEL-3000H Series and adding voltage monitor BNC terminals on the front panel. The PEL-3000H
Series, a single-channel, programmable D.C. electronic load with 800V and 0.84A/ 1z s current Slew Rate, is
ideal for the test of the high voltage devices such as the EV & HEV in-vehicle chargers, DC/DC converters or
high-voltage batteries. With respect to battery testing applications such as rechargeable battery for electrical
tools, battery module and automobile battery, PEL-3000(H) Series has three stand-alone models to offer
including 175W, 350W, 1050W and Booster. By connecting Booster 2100W units with master units, the
maximum load capacity of the whole system can reach 9,450W. Hence, the PEL-3000(H) Series fulfills various
power testing requirements including medium to low power or high-power power supply.

The PEL-3000(H) Series has seven operating modes and three operating functions. Among the seven
operating modes, four of them are basic operating modes, including constant current, constant voltage,
constant resistance, and constant power, and the other three are advanced operating modes including
constant current + constant voltage, constant resistance + constant voltage, and constant power + constant
voltage. Users must first select operating mode and then operating function based upon the test requirements.
Static, Dynamic and Sequence operating functions can be applied to different testing conditions including a
fixed load level, switching between two levels or switching among more than two levels. Sequence function
is divided into Fast Sequence and Normal Sequence according to the test time of each step. Both Dynamic
and Sequence are to assist users to simulate the genuine load change. For instance, PEL-3000(H) Series

can simulate HEV current consumption to make sure that automobile battery can supply HEV with sufficient
power need on the road. By so doing, manufacturers can elevate product quality and reliability.

The Soft Start function of the PEL-3000(H) Series can set current rise time for the moment PEL-3000(H)

Series is turned on to reduce the abnormal situation of the voltage drop of power supply under test. The
adjustable Under Voltage Protection(UVP), GO/NO GO voltage input monitoring function, current monitoring
function and Timer Function to control load activation time can be jointly applied to the characteristic tests of
battery bleeding to avoid battery damage during bleeding operation. Based upon the functionalities described
above, the PEL-3000(H) Series can test a vast variety of power supply ranging from the fundamental static sink
current to complex dynamic load simulations so as to enhance product quality and reliability.

The single unit D.C Electronic Load of PEL-3000(H) Series

The PEL-3000(H) Series is a high speed, single channel and programmable D.C. electronic load and its power,
functionality, parallel combination and size are listed on the following chart :

MODEL PEL-3021/3021H| PEL-3041/3041H PEL-3111/3111H PEL-3211/3211H
Power 175W 350w 1,050W 2,100W Booster
Function Full-function Full-function Full-function No (t:)ontrol pandel,lcan

Single Unit Single Unit Single Unit not be operated alone
Parallel with same model,
Parallel Parallel with same Parallel with same 5 units the maximum Pl v
L. model, 5 units the model, 5 units the - - PEL-3111(H)
Combination TR TR Parallel with the maximum
of four PEL-3211(H)s
Size Half Rack Half Rack Full Rack Full Rack

Note:

*1., Full scale of H range

*2, Vin: input terminal voltage of electronic load

*3, M range applies to the full scale of H range

*4, Siemens[S] = Input current[A] / Input voltage[V] = 1/resistance[ (]

*5, Converted value at the input current. At the input current. It is not applied for the condition of the parallel operation.

*6. set = Vin/Rset

*7. At the sensing point during remote sensing under the operating range of the input voltage. It is also applied for the

condition of the parallel operation.

. Itis not applied for the condition of the parallel operation.

*9, Time to reach from 10 % to 90 % when the current is varied from 2 % to 100 % (20 % to 100 % in M range ) of the
rated current.

*10. N = Number of units in parallel ( same model )

*11. N = Number of units in parallel ( same model ) or N =1 + 2 x ( Number of units in parallel [PEL-3211] )

O 0



SPECIFICATIONS

Model PEL-3021 PEL-3041 PEL-3111 PEL-3211
Voltage 0V~150V 0V~150V 0oV~150V 0oV~150V
Current 35A 70A 210A 420A
Power 175W 350w 1050w 2100W
Input Resistance 500 kQ 500 kQ 500 kQ 500 kQ
Min. Operating 0.75V@17.5A 0.75V@35A 0.75V@105A 0.75V@210A
Voltage(DC)(Typ.) 1.5V@35A 1.5V@70A 1.5V@210A 1.5V@420A
CONSTANT CURRENT MODE
Operating Range H,M,L 0~35A | 0~3.5A[ 0~0.35A[ 0~70A | 0~7A [ 0~0.7A | 0~210A [ 0~21A [ 0-2.1A 420A
Accuracy of Setting H,M £(0.2 % of set + 0.1 % of f.5) + Vin /500 kQ +(1.2% of set+1.1% of f.s)
Accuracy of Setting L (0.2 % of set + 0.1 % of f.s™) + Vin”/500 kQ N/A
Accuracy of Setting(Parallel) £(1.2% of set +1.1% of f.5.”) +(1.2% of set+1.1% of f.s)
Resolution H,M,L TmA [ 01mA [ 0.0ImA| 2mA | 02mA | 002mA [ 10mA | TmA | 01mA N/A
CR MODE
Operating Range . | 23:33365-400u 46.66725~800uS 140.00165~2.4mS 280.00325~4.8mS
(42.857m0~2.5kQ) (21.428mQ~1.25kQ) (7.1427mQ~416.6667Q) (3.5714m0~208.3334Q))
Range 2.333365~40uS 4.66675~80uS 14.00015~242.4uS 28.00325~484.8uS
8¢ | M | (428 566m0~25kQ) (214.28mQ~12.5kQ) (71.427mQ~4.16667kQ) (35.7135mQ~2.0833340Q)
0.2333365~4uS 0.466675~81S 1.400015~24.24pS N/A
L (4.28566Q~250kQ) (2.1428Q~125kQ) (714.27mQ ~41.6667kQ) /
Accuracy of Setting H,M 0.5 % of set” + 0.5 % of f.5”) + Vin"/500kQ +(1.2% of set” +1.1% of f.s”)
Accuracy of Setting L 0.5 % of set”® + 0.5 % of f.5") + Vin"/500kQ N/A
Parallel £(1.2% of set + 1.1 % of f.s”) +(1.2% of set +1.1% of f.s”)
Resolution H,M,L 400uS [ 40uS | | s00us | 8ous 8uS | 24ms | 240us | 24ps N/A
CONSTANT VOLTAGE MODE
A H | 1.5V~150V 1.5V~150V
Operating Range Range
L 1.5V~15Vv 1.5V~15V
Accuracy of Setting H,L (0.1 % of set + 0.1 % of f.s) N/A
Resolution H,L 10mV/TmV /
CONSTANT POWER MODE
Operating Range H | 17.5W~175W 35W~350W 105W~1050W 210W~2100W
Range M | 1.75W~17.5W 3.5W~35W 10.5W~105W 21W-~210W
L | 0.175W-1.75W 0.35W~3.5W 1.05W~10.5W N/A
Accuracy of Setting H,M,L (0.6 % of set * + 1.4 % of f.s”') + Vin/500kQ NJA
Resolution H,M,L 1omw [ 1mw | 0amw [ 1omw | 1mw | 0amw | 100mw [ tomw [ 1mw
PARALLEL Mode
Capacity 875W 1750W 5250W PEL-3111 with 4 booster
units : Max 9.45kW
SLEW RATE
Operation Mode CC, CR CC, CR CC,CR N/A
Setting Range H | 25xN™ mA/us~2.5A/us 5x N mA/us~5A/us 16 XN mA/us~16A/us
(CC mode) Range M | 250x N ™ pA/us~250mA/pus | 500 x N uA/us~500mA/us 1.6 x N"'mA/us~1.6A/us N/A
L | 25xN™pA/us-25mA/us | 50 x N™ uA/us~50mA/us 160 x N uA/us~160mA/us
Setting Range H | 250x Nw pA/us~250mA/us | 500 x Nf'“ HA/us~500mA/us 1.6 x N{"” mA/us~1.6A/us
(CR Mode) Range | M | 25xN [UA/NS~25mA/LS | 50 x N pA/us~50mA/pus 160X N 1A /us=160mA/pis N/A
L | 25xN "pA/us~2.5mA/us | 5x N™ uA/us~5mA/us 16 x N pA/us~16mA/us
Accuracy of Setting H,M,L +(10 % of set” + 5us) N/A
Resolution 1xN"’mA 2xN"mA 6xN "mA
i 250x N mmA/ps~2 5A/us 500x N mmA/us——SA/ps 1.6xN" A/p,s~'| 6A/us
(Setting Range) 100 x N ‘uA 200 x N ‘uA 600 x N"""uA
25xN” mA/'_lS~250 xN""mA/us| 50x N I’T'IA/'_lS~500 xN"mA/us| 160 x N "mA/ps——'I 6x N""A/us
10 x N""uA ZOxN ‘nA 60 x N""nA
25 XN 'mA/us~25 x N"'mA/us | 5x N °mA/us~50 x N 'mA/us | 16x N"'mA/us~160 x N"'mA/us N/A
1xN” pA 2xN™ ]_lA 6x N""uA
250x N pA/us~2 5x N™mA/us| 500x N ;_lA/ps~5 x N"’mA/us 1.6xN ':rnA/ps~16x N""mA/us
'IOOXN nA ZOOXN nA 600x N nA
25x N uA/ps ~250 x N"uA/ps | 50x N’ uA/ps~500x N uA/us | 160 x| N pA/us 1.6 x N""uA/us
10x N n 20x N nA 60 x N
2.5 x N"°uA/us~25 x N"uA/us 5 x N"°uA/us~50 x N"°uA/us 16x N pA/us~160 x N"'uA/us
METER
Voltmeter Accuracy (0.1 % of rdg + 0.1 % of f.s)
Ammeter Accuracy (0.2 % of rdg + 0.3 % of f.s) N/A
Ammeter(Parallel Operation) | Accuracy 1(1.2% of rdg +1.1% of f.s.)
DYNAMIC MODE
Operation Mode CC, CRand CP
TI&T2 0.025ms~10ms/Res : Tus ; Tms~60s/Res : Tms
Accuracy £100ppm of setting
Slew Rate H | 2.5mA/us~2.5A/us 5mA/us~5A/us 16mA/us~16A/us
(CC Mode) Range M | 250uA/us~250mA/us 500uA/us~500mA/us 1.6mA/us~1.6A/us N/A
L 25uA/us~25mA/us 50pA/us~50mA/us 160uA/us~160mA/us
Slew Rate H | 250pA/us~250mA/us 500uA/us~500mA/us 1.6mA/us~1.6A/pus
(CR Mode) Range | M | 25uA/us~25mA/us 50uA/1s~50mA/us 160pA/us~160mA/ps N/A
L 2.5pA/ps~2.5mA/us SpA/ps~5mA/us 16pA/us~16mA/us
Current Accuracy +0.4%F.S. 10.4%F.S. +0.4%F.S. H(1.2%0f set+1.1% of F.S.)

PROTECTION FUNCTION

Functions

Overvoltage protection(OVP), Overcurrent protection(OCP), Overpower protection(OPP), Overheat protection(OHP),
Undervoltage protection(UVP), Reverse connection protection (REV)

Approx. 6kg

Approx. 7kg

Approx. 17kg

GENERAL

Input Range 90VAC~132VAC/180VAC~250VAC Single-phase; 47Hz~63Hz

Power(Max.) 90VA 110VA [ 190VA [ 230VA

Interface USB/RS232/Analog Control (Standard) ; GPIB/LAN (Option)

Dimensions & Weight 214.5(W)x124(H)x400(D)mm 214.5(W)x124(H)x400(D)mm; | 429.5(W)x128(H)x400(D)mm;| 427.7(W)x128(H)x592.5(D)mm

Approx. 23kg

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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DC ELECTRONIC LOADS - PEL-3000/3000(H) Series

D89

Programmable D.C. Electronicload

SPECIFICATIONS

Model PEL-3212 PEL-3323 | PEL-3424 | PEL-3535 | PEL-3322 PEL-3533 | PEL-3744 | PEL-3955
Voltage 0V~150V OV~150V OV~150V 0V~150V 0V~150V OV~150V 0V~150V Ov~150V
Current 0~420A 0~630A 0~840A 0~1050A 0~630A 0~1050A 0~1470A 0~1890A
Power . 2100W 3150W 4200W 5250W 3150W 5250W 7350W 9450W
Input Resistance 250 kQ 166.7 kQ 125 kQ 100 kQ 500 kQ 500 kQ 500 kQ 500 kQ
Min. Operating 0.75V@210A 0.75V@315A 0.75V@420A 0.75V@525A 0.75V@315A 0.75V@525A 0.75V@735A 0.75V@945A
Voltage(DC)(Typ.) 1.5V@420A 1.5V@630A 1.5V@840A 1.5V@1050A 1.5V@630A 1.5V@1050A 1.5V@1470A 1.5V@1890A
CONSTANT CURRENT MODE
Operating Range | H,M,L [0~420A]0~42A [0~4.2A | 0~630A] 0-63]0~6.3A]0~840A 0-84A]0-8.4A|0~10504 0-105A/0-10.5] 0-630A|0~63A N/A [0-10508]0-105A] NjA [o-14708]0-1478] NjA Jo-1800 0-189] NyA
Accuracy of Setting | H,M,L | 1(0.2 % of set + 0.1 % of f.s”') + Vin”/(500/N" kQ)
Resolution HM,L [20mA[2mA [0.2mA [ 30mA3mAJ0.3mA 40mA [ 4mA [0.4mA[50mA | 5mA [0.5mA[30mA [ 3mA ] NJA [50mA [ 5mA | N/A [70mA [ 7mA | N/A [90mA | omA] N/A
CR MODE
Operating Range 280.00325~4.8mS | 420.00485~7.2mS | 560.00645~9.6mS | 700.0085~12mS | 420.00485~7.2mS | 700.0085~12mS |980.01125~16.8mS | 1260.01445~21.6mS
H| (3.57138mQ~ (2.38092mQ~ (1.78569mQ~ (1.42855mQ~ (2.38092mO~ (1.42855mQ~ (1.02039mO~ (793.641uQ~
208.333Q2) 138.888Q)) 104.1669Q) 83.3333Q)) 138.888Q2) 83.3333Q)) 59.5238Q2) 46.2963Q)
28.000325~480uS | 42.000485~7201S | 56.000645~9601S | 70.00085~1.2mS | 42.000485~720uS | 70.0008S~1.2mS |98.001125~1.68mS | 126.001445~2.16mS
Range| M| (35.7138mQ~ (23.8092mQ~ (17.8569mQ~ (14.2855mQ~ (23.8092mQ~ (14.2855mQ~ (10.2039mQ~ (7.93641mO~
2083.33Q2) 1388.88Q0) 1041.66Q) 833.333Q)) 1388.88Q0) 833.333Q) 595.238Q)) 462.963Q)
2.8000325~481S 4.2000485~72uS | 5.6000645~96M1S | 7.000085~120uS
L | (357.138mQ~ (238.092mQ~ (178.569mQ~ (142.855mQ~ N/A N/A N/A N/A
20.8333kQ) 13.8888kQY) 10.4166kQ) 8.33333kQ)
Accuracy of Setting | H,M,L | F(0.5% of set” + 0.5 % of f5”) + Vin"/(500/N"° kQ)
Resolution H,M,L [4.8ms]480uS] 48uS | 7.2ms[720uS] 7215 [9.6mS[960uS] 96uS [12msS [1.2ms[12045]7.2ms[720uS] = [12ms [12ms] - [168ms[iesms] - [21.6ms[216ms] -
CONSTANT VOLTAGE MODE
Operating Range | Range H | 1.5V-150¢
L | 1.5v~15V
Accuracy of Setting H,L £(0.1 % of set + 0.1 % of f.s)
Resolution H,L 10mV/1mV
CONSTANT POWER MODE
Operating Range | H | 210W-2100W 315W~3150W 420W~4200W 525W~5250W 315W~3150W 525W~5250W 735W~7350W 945W-~9450W
Range| M | 21W~210W 31.5W~315W 42W~420W 52.5W~525W 31.5W~315W 52.5W~525W 93.5W~735W 94.5W~945W
L | 21W-21W 3.15W~31.5W 4.2W~42W 5.25W~52.5W N/A N/A N/A N/A
Accuracy of Setting | H,M,L | (0.6 % of set + 1.4 % of f.s”) + Vin x Vin /(500/N""* MQ): alone operation specifications
Resolution H,M, L |200mW[20mW ] 2mW [300mW[30mW | 3mW [400mW [40mW [ 4mW [500mW [50mW | SmW [300mW[30mW| - [500mW[s0mW] — [700mW[70mw] = [900mw[gomw] -
PARALLEL Mode
Capacity | - - - 1 - [ - [ - [ - -
SLEW RATE
Operation Mode CC, CR CC,CR CC,CR CC,CR CC,CR CC, CR CC, CR CC,CR
Setting Range | H| 32mA/us~16A/us | 48mA/us~16A/us | 64mA/us~16A/us | 80mA/us~16A/us | 48mA/us~16A/us | 80mA/us~16A/us | 112mA/us~16A/us| 144mA/us~16A/us|
(CC mode) Range| M | 3.2mA/us~1.6A/us | 4.8mA/us~1.6A/us | 6.4mA/us~1.6A/us| 8mA/us~1.6A/us | 4.8mA/us~1.6A/us| 8mA/us~1.6A/us | 11.2mA/us~1.6A/us | 14.4mA/us~1.6A/us
L | 320uA/us~160mA/us | 480uA/us~160mA/us| 640uA/us~160mA/us| 800uA/us~160mA/ps| N/A N/A N/A N/A
Setting Range | H | 3.2mA/us~1.6A/us | 4.8mA/us~1.6A/us | 6.4mA/us~1.6A/us| 8mA/us~1.6A/us | 4.8mA/us~1.6A/us| 8mA/us~1.6A/us | 11.2mA/us~1.6A/us| 14.4mA/us~1.6A/us
(CR Mode) Range| M | 320pA/us~160mA/us| 480uA/us~160mA/ps| 640uA/us~160mA/us| 800uA/us~160mA/ps| 480uA/us~160mA/us| 800uA/us~160mA/us| 1.12mA/us~160mA/us| 1.44mA/us~160mA/us
L | 32pA/pus~16mA/us | 48uA/us~16mA/us | 64pA/us~16mA/us| 80uA/us~16mA/us N/A N/A N/A N/A
Accuracy of Setting | H,M,L | 410 % of set” + 5us)
Resolution 12mA 18mA 24mA 30mA 18mA 30mA 42mA 54mA
: 1.6A/us~16A/us 1.6A/us~16A/us 1.6A/pus~16A/us 1.6A/ps~16A/us 1.6A/us~16A/us 1.6A/us~16A/us 1.6A/us~16A/us 1.6A/ps~16A/us
(Setting Range)
1.2mA 1.8mA 2.4mA 3mA 1.8mA 3mA 4.2mA 5.4mA
160mA/us~1.6A/us 160mA/pus~1.6A/pus | 160mA/us~1.6A/us | 160mA/us~1.6A/us | 160mA/us~1.6A/us 160mA/ps~1.6A/us 160mA/us~1.6A/us 160mA/us~1.6A/us
120pA 180, 240pA 300pA 180uA 300pA 420pA 540pA
16mA/us~160mA/us | 16mA/us~160mA/pus | 16mA/us~160mA/us | 16mA/us~160mA/us | 16mA/us~160mA/us | 16mA/us~160mA/us | 16mA/us~160mA/us | 16mA/us~160mA/us
12 18, 24) 30, 18) 30 42 54
1.6mA/us~16mA/us | 1.6mA/us~16mA/us | 1.6mA/us~16mA/us | 1.6mA/us~16mA/us | 1.6mA/us~16mA/us 1.6mA/us~16mA/us | 1.6mA/us~16mA/us | 1.6mA/us~16mA/us
1.2pA 1.8pA 24pA 3uA 1.8pA 3uA 4.20A 5.4uA
160pA/us~1.6mA/us | 160pA/us~1.6mA/ps | 160pA/us~1.6mA/us | 160pA/us~1.6mA/us | 160uA/us~1.6mA/us | 160pA/us~1.6mA/us | 160pA/us~1.6mA/us | 160pA/us~1.6mA/us
120nA 180nA 240nA 300nA
T6pA/us~160pA /s 16pA/us~160pA/us | 16pA/us~160pA/us | T6pA/us~160uA/us N/A N/A N/A N/A
METER
Voltmeter Accuracy | 1(0.1% of rdg + 0.1 % of f.s)
Ammeter Accuracy | (0.2 % of rdg + 0.3 % of f.s)
DYNAMIC MODE
Operation Mode CCand CR
TI&T2 0.025ms~10ms/Res : Tus ; Tms~30s/Res : Tms
Accuracy Tps/Tms £ 100ppm
Slew Rate H | 32mA/us~16Ajus | 48mA/us~16A/us | 64mA/us~16A/us | 80mA/us~16A/us | 48mA/us~16A/us | 80mA/us~16A/us | 112mA/us~16A/us| 144mA/us~16A/us
(CC Mode) Range) M | 3.2mA/us~1.6mA/us | 4.8mA/us~1.6A/us | 6.4mA/us~1.6A/us| 8mA/us~1.6A/us | 4.8mA/us~1.6A/us| 8mA/us~1.6A/us | 11.2mA/us~1.6A/us| 14.4mA/us~1.6A/us
L | 320pA/us~160mA/us| 480uA/us~160mA/ps| 640pA/us~160mA/ps| 800uA/ps~160mA/us N/A N/A N/A N/A
Slew Rate H | 3.2mA/us~1.6A/us | 4.8mA/us~1.6A/us| 6.4mA/us~1.6A/us| 8mA/us~1.6A/us | 4.8mA/us~1.6A/us| 8mA/us~1.6A/us | 11.2mA/us~1.6A/us| 14.4mA/us~1.6A/us
(CR Mode) Range M| 320pA/us~160mA/us| 480uA/us~160mA/us| 640pA/us~160mA/ps | 800uA/us~160mA/us| 480uA/us~160mA/us| 800uA/us~160mA/us| 1.12mA/us~160mA/us| 1.44mA/us~160mA/us
L | 32uA/us~16mAjus | 48uA/us~16mA/us | 64pA/us~16mA/us | 80pA/us~16mA/us N/A N/A N/A N/A
Current Accuracy 10.4%FS. 10.4%FS. 10.4%FS. 10.4%FS. 10.4%FS. 10.4%FS. 10.4%FS. 10.4%FS.
PROTECTION FUNCTION
Functions Overvoltage protection(OVP), Overcurrent protection(OCP), Overpower protection(OPP), Overheat protection(OHP),
Undervoltage protection(UVP), Reverse connection protection(REV)
GENERAL
Input Range 90VAC~132VAC/180VAC~250VAC Single-phase; 47Hz~63Hz
Power(Max.) 380VA [ 570vA [ 760VA [ 950vA [ 420vA [ 650VA [ 880VA [ 1110VA
Interface USB/RS232/Analog Control (Standard) ; GPIB/LAN (Option)
Dimensions & Weight S98(W)x877(H)x | S98(W)x877(H)x | S98(W)x877(H)x | 598(W)x877(H)x | 598(W)x877(H)x | 598(W)x877(H)x | 598(W)x877(H)x | 598(W)x877(H)x
706(D)mm; 706(D)mm; 706(D)mm; 706(D)mm; 706(D)mm; 706(D)mm; 706(D)mm; 706(D)mm;
Approx. 67.5kg Approx. 85.5kg Approx. 110kg Approx. 127.5kg | Approx. 73kg Approx. 96.5kg Approx. 125kg Approx. 149kg

Good Will Instrument Co., Ltd

. ‘ Simply Reliable




SPECIFICATIONS

Model PEL-3021H PEL-3041H PEL-3111H PEL-3211H
Voltage 0V~800V 0v~800V 0v~800V 0V~800V
Current 8.75A 17.5A 52.5A 105A
Power 175w 350w 1050w 2100w
Input Resistance 3.24MQ 3.24MQ 3.24MQ 3.24MQ
Min. Operating SV@8.75A SV@17.5A SV@52.5A SV@105A
Voltage(DC)(Typ.) 2.5V@4.375A 2.5V@8.75A 2.5V@26.25A 25V@52.5A
CONSTANT CURRENT MODE
Operating Range H,M,L 0~8.75A[0~875mA/0~87.5mA[ 0~17.5A [ 0~1.75A [0~175mA | 0~52.5A [ 0~5.25A] 0~525mA [0~105A] 0~10.5A]0~1.05A
Accuracy of Setting H,M (0.2 % of set + 0.1 % of f.s”) + Vin”/3.24MQ +(1.2% of set+1.1% of f.s)
Accuracy of Setting L £(0.2 % of set + 0.1 % of f.s”) + Vin?/3.24MQ N/A
Accuracy of Setting(Parallel) +(1.2% of set +1.1% of f.5.”) N/A
Resolution H,M,L 300pA [ 30uA [ 3uA [ 06mA [ 60uA [ 6uA [ 2mA | 200uA | 20pA 4mA [ 400pA | 40pA
CR MODE
Operating Range 1.755-30uS 3.55-60uS 10.55-180uS 215-360uS
H | (571mQ-33.3kQ) (285mQ~16.6kQ2) (95.2mQ~5.55kQ) (47.6mQ~2.777kQ)
Range | wm | 175mS-3pS 350mS~6uS 1.055~18uS 2.15-36uS
(5.710~333kQ) (2.850~166kQ) (952mQ-~555kQ) (476mQ~27.77kQ)
17.5mS~0.3uS 35mS~0.6puS 105mS~1.8usS 210mS~3.6uS
L (57.10~3.33MQ) (28.5Q~1.66MQ) (9.52Q~555kQ) (4.7620~277.7kQ)
Accuracy of Setting H,M £(0.5% set + 0.5% £.5") + Vin"/3.24MQ +(1.2% of set +1.1% of £.5) TYP
Accuracy of Setting L 1(0.5% set + 0.5% £.5”) + Vin"?/3.24MQ N/A
Parallel (1.2 % of set + 1.1 % of f5”) N/A
Resolution H,M,L 30uS [ 3uS [ 03uS|60uS | 6us 0.6uS | 180uS 18uS 1.8uS N/A
CONSTANT VOLTAGE MODE
o ting R Range H | 5V~800V 5V~800V
erating Range
perating Rang 8 L[ svesov 5V-80V
Accuracy of Setting Range |H,L| £(0.2% of set + 0.2% of f.s) 1(0.2% of set + 0.2% of f.s)
Parallel | TYP | £(0.2% of set + 0.2% of f.s) +(0.2% of set + 0.2% of f.5)
Resolution Range | H,L| 20mV/2mV N/A
CONSTANT POWER MODE
Operating Range L H | 175Ww-175W 35W~350W 105W~1050W 210W~2100W
Range | M | 1.75W~17.5W 3.5W~35W 10.5W~105W 21W~210W
L 0.175W~1.75W 0.35W~3.5W 1.05W~10.5W 2.1W=21W
Accuracy of Setting H,M (0.6 % of set + 1.4 % of f.5)+Vin/3.24MQ (5 % of f.5)TYP
Resolution H,M,L tomW | 1mw | 0dmw [1omw [ 1mw [ 01mw [ 100mw [ Tomw [ 1mw N/A
PARALLEL Mode
Capacity ‘ 875W ‘ 1750W ‘ 5250W ‘ PEL-3111H with 4 booster
units : Max 9.45kW
SLEW RATE
Operation Mode CC,CR CC,CR CC,CR N/A
Setting Range H | 0.14xN"mA/us~140mA/us 0.280 x N"’mA/us~280.0mA/ps | 0.840 x N"'mA/us~840mA/us
(CC mode) Range M | 0.014x N"°mA/us~14mA/us 0.0280 x N"’mA/pis~28.00mA/us 0.0840 x N"'mA/ps~84.00mA/us N/A
L 1.4 x N"°nA/ps~1400pA/us 2.80 x N"°1A/1s~2800uA /s 0.00840 x N""'mA/115~8.400mA/us
Setting Range H 0.014 x N"’mA/us~14mA/us 0.0280 x N"°’mA/us~28.00mA/us 0.0840 x N""'mA/1s~84.00mA /s
(CR Mode) Range M | 0.0014 x N"’mA/us~1.4mA/us | 0.00280 x N"°mA/us~2.800mA/us | 0.00840 x N"'mA/uis~8.400mA/us N/A
L | 0.14x N"uA/us~140uA/us 0.280 x N™°uA/pis~280.0uA/us | 0.000840 x N™"mA/us~0.8400mA/ps
Accuracy of Setting H,M,L (10 % of set + 25us) N/A
: 50xN'°A 'IOOxN”’uA 300xN” HA
Reso.lmlon 14 x N mA/us~140mA/ps 28xN” mA/us~280mA/ps 84x N mA/us~840mA/ps
(Setting Range) 5x N °pA 10X N 30x N"'LA
1.4xN mA/us~'I4 x N"°mA/ps| 2.8 x N"mA/us~28 x N"’'mA/us | 8.4 x N"'mA/us~84 x N"'mA/us
0.5 x N"°uA 1xN" uA 3xN"pA NJ/A
140 x N LA/us~1.4 x N"°mA/ug 280 x N HA/},LS~2.8 x N""mA/us | 840x N ”pA/us~8 4x N""'mA/us /
50 x N"°nA o 0.7 x N 03>(N A
T4x N uA/ps~'|40 x N pA/ps | 28 x N’ ;,J.A/ps~280 xN™uA/ps | 84x N uA/ps~840 x N""uA/us
5xN™ 10xN" n 30xN™
1 4xN pA/us 14 x N"°uA/us 28xN uA/us~28xN uA/us 8.4xN" pA/us~84xN "uA/us
0.3xN nA o TxN™ 3% N"'nA '
0.14 x N""pA/us~1.4x N "pA/ps 0.28 x N *uA/us~2.8 x N™uA/us | 0.84 x N"'uA/us~8.4 x N"'uA/us
METER
Voltmeter Accuracy (0.1 % of rdg + 0.1 % of f.s) £(0.1 % of rdg + 0.1 % of f.5) TYP
Ammeter Accuracy (0.2 % of rdg + 0.3 % of f.s) N/A
Ammeter(Parallel Operation) | Accuracy +(1.2% of rdg +1.1% of f.s.) +(1.2% of rdg +1.1% of f.s.) TYP
DYNAMIC MODE
Operation Mode CC, CR, CP N/A
T1&T2 0.025ms~10ms/Res : Tus ; 10ms~30s/Res : Tms N/A
Accuracy 1 100ppm of setting +100ppm of setting
Slew Rate H | 0.140mA/us~140.0mA/us 0.280mA/us~280.0mA/ps 0.840mA/us~840.0mA/us
(CC Mode) Range M | 0.014mA/us~14.00mA/us 0.028mA/1s~28.00mA /s 0.084mA/1s~84.00mA /s N/A
L 1.400pA/ns~1400.0puA/us 2.800pA/us~2800pA/us 0.0084mA/ps~8.400mA/us
Slew Rate H | 0.014mA/us~14.000mA/us | 0.028mA/us~28.00mA/us 0.084mA/us~84.00mA/ps
(CR Mode) Range M | 0.0014mA/us~1.4000mA/ps | 2.8pA/us~2.800mA/us 0.0084mA /115~8.400mA /s N/A
L | 0.1400pA/us~140.00pA/us 0.280pA/us~280.0pA /s 0.00084mA/11s~0.8400mA /s
Current Accuracy +0.4%F.S. F0.4%F.S. F0.4%F.S. F0.4%F.S.

PROTECTION FUNCTION

Functions

Overvoltage protection(OVP), Overcurrent protection (OCP), Overpower protection(OPP), Overheat protection(OHP),
Undervoltage protection(UVP), Reverse connection protection (REV)

GENERAL

Input Range 90VAC~132VAC/180VAC~250VAC Single-phase; 47Hz~63Hz

Power(Max.) 90VA [ 110vA [ 190vA [ 230VA

Interface Std : USB/RS232/Analog Control ; Opt : GPIB/LAN

Dimensions & Weight 213.8(W)x124(H)x400.5(D)mm:|  213.8(W)x124(H)x400.5(D)mm:; | 427.8(W)x124(H)x400.5(D)mm;| 427.7(W)x127.8(H)x553.5(D)mm
Approx. 6kg Approx. 7kg Approx. 17kg Approx. 23kg

Simply Reliable ‘ Good Will Instrument Co., Ltd.

DC ELECTRONIC LOADS - PEL-3000/3000(H) Series



DC ELECTRONIC LOADS - PEL-3000/3000(H) Series

Programmable D.C. Electronicload

SPECIFICATIONS
Model PEL-3212H | PEL-3323H| PEL-3424H| PEL-3535H| PEL-3322H | PEL-3533H| PEL-3744H| PEL-3955H
Voltage 0V~800V 0V~800V 0V~800V 0V~800V 0V~800V 0V~800V 0V~800V 0V~800V
Current 0~105A 0~157.5A 0~210A 0~262.5A 0~157.5A 0~262.5A 0~367.5A 0~472.5A
Power . 2100w 3150w 4200W 5250w 3150w 5250W 7350W 9450W
Input Resistance 1.62MQ 1.08MQ 0.81MQ 0.648MQ 3.24MQ 3.24MQ 3.24MQ 3.24MQ
Min. Operating SV@105A SV@157.5A SV@210A S5V@262.5A SV@157.5A S5V@262.5A S5V@367.5A S5V@472.5A
Voltage(DC)(Typ.) 2.5V@52.5A 2.5V@78.75A 2.5V@105A | 2.5V@131.25A | 2.5V@78.75A | 2.5V@131.25A | 2.5V@183.75A | 2.5V@236.25A
CONSTANT CURRENT MODE
Operating Range | H,M,L | 0-105A | 0-10.5A]0-1.05A |0-157.5A]0-15.758]0-1 5758 0-2108 [ 021 [ 0-2.14 [0-262.5 o-26 258 0-2 625 0-157.5% [o-15.750 0-1 5758 0-262.5m [o-26250)0-2.6258] 0-367.5n o-36.7540-3.6754] o-472.58 0-4750-4.75
Accuracy of Setting|  H,M,L | (0.2 % of set + 0.1 % of f.s") + Vin”/(3.24/N"") MQ"
Resolution HM,L [ 4mA Jo4ma [0.04ma] 6ma [o.smafoosma] sma [osma 00sma] 10ma [ 1ma [01ma] ema [o6ma]oema] 10ma [ 1ma [ 0ama 14ma [14maJ014ma] 18ma [1.8maJ018ma
CR MODE
Operating Range™ 215~360uS 31.55~540uS 425~0.72mS 52.55~0.9mS 31.55~540uS 52.55~0.9mS 73.55~1.26mS 94.55~1.62mS
H | (47.619mQ~ (31.746mQ~ (23.8095mQ~ (19.0476mQ~ (31.746mQ~ (19.0476mQ~ (13.6054mQ~ (10.582mQ~
2.778kQ) 1.85185kQ) 1.3889kQ) 1.11111kQ) 1.85185kQ) 1.11111kQ) 793.651Q) 617.2840Q)
2.15~36uS 3.155~54us 4.25~72uS 5.255~90uS 3.155~54us 5.255~90uS 7.355~126uS 9.455~162uS
Range| M | (476.19mQ~ (317.46mQ~ (238.095mQ~ (190.476mQ~ (317.46mQ~ (190.476mQ~ (136.054mQ~ (105.82mQ~
27.778kQ) 18.5185kQ) 13.8889kQ)) 11.1111kQ) 18.5185kQ) 11.1111kQ) 7.93651kQ) 6.17284kQ)
210mS~3.6uS 315mS~5.4uS 420mS~7.2uS 525mS~9uS 315mS~5.4uS 525mS~9uS 735mS~12.6uS 945mS~16.2uS
L | (476190~ (3.1746Q~ (2.38095Q~ (1.90476Q)~ (3.1746Q~ (1.90476Q)~ (1.36054Q~ (1.0582Q~
277.78kQ) 185.185kQ) 138.888kQY) 111.111kQ) 185.185kQ) 111.111kQ) 79.365kQ) 61.7284kQ)
Accuracy of Setting”|  H,M,L | £(0.5% of set® + 0.5 % of f.s”) + Vin”/(3.24/N"° MQ) : Alone operation specifications
Resolution 360uS | 36uS | 3.6u5 [ 540uS | 54us [ 5.4u5 [720us [72u5 | 7.2u5 [900us [o0us [ons  [540us [s4us [5.4us [ 900us [90us | ous [1.26ms [126us [12.6us[1.62ms]162u5[16.20
CONSTANT VOLTAGE MODE
H '~
Operating Range | Range SV-800v
L | 5v-80V
Accuracy of Setting”| Range |H,L| +(0.2 % of set + 0.2 % of f.s)
Resolution Range|H,L| 20mV/2mV
CONSTANT POWER MODE
Operating Range | H | 210W~2100W 315W~3150W 420W~4200W 525W~5250W 315W~3150W 525W~5250W 735W~7350W 945W~9450W
Range| M | 21W~210W 31.5W-~315W 42W~420W 52.5W~525W 31.5W~315W 52.5W~525W 73.5W~735W 94.5W~945W
L | 27W-21W 3.15W~31.5W 4.2W~42W 5.25W~52.5W 3.15W~31.5W 5.25W~52.5W 7.35W~73.5W 9.45W~94.5W
Accuracy of Setting”|  H,M,L | +(0.6 % of set + 1.4 % of f.s”) + Vin x Vin/(3.24/N"° MQ) : Alone operation specifications
Resolution 200mW] 20m W[ 2mw [300mw]30mw] 3mw [400mw [40mw] 4rmw | s00mww [s0mw | 5mvw [ 300mwJ30mw | 3mw | 500mw somw [ smw [ 700mw [70mw ] 7emw 900mw [90mw | omw
PARALLEL Mode
Capacity | - | - [ - | - | - [ - [ - | -
SLEW RATE
Operation Mode CC,CR CC,CR CC,CR CC CR CC CR CC CR CC CR CC,CR
Setting Range | H | 1.68mA/us~840mA/us  |2.52mA/ps~839.7mA/us 3.36mA/us~840mA/us | 4.2mA/pus~840mA/us | 2.52mA/us~839.70mA/us| 4.2mA/us~840mA/ps | 5.88mA/us~840mA/us 7.56mA/ps~839.7mA/us
(CC mode) Range| M | 168uA/us~84mAjus  |252A/us~83.97mA/us |336pA/us~84mA/us | 420uA/us~84mA]us | 2521A/us~83.97mAus | 420uA/us~84mAjus | S88uA/us~84mA/us | 756uA/us~83.97mA/us
(L 16.8uA/us~8.4mA s 25.2uA/us~8.397mA/us| 33.6pA/us~8.4mA/us | 42pA/us~8.4mAjus | 25.2uA/us~8.397mA/us | 42pA/us~8.4mAjus | 58.8uA/us~8.4mA/us |75.6uA/us~8.397mA us
Setting Range | H | 168uA/us~84mA/us  |252uA/us~83.97mA/us |336uA/us~84mA/us | 420uA/us~84mA/us | 252uA/us~83.97mA/us| 420uA/us~84mA/us | 588uA/us~84mA/us |756uA/us~83.97mA s
(CR Mode) Rangei 16.8uA/us~8.4mA/us | 25.2uA/us~8.397mA/us| 33.6uA/us~8.4mAjus | 42uA/us~8.4mAfus | 25.2uA/us~8.397mA/us | 42uA/us~8.4mA/us | 58.8uA/us~8.4mAus |75.6uA/us~8.397mA/us
L | 1.68uA/us~840uA/us | 2.52uA/us~839.7uA ps | 3.36pA/us~840uA s | 4.2uA/us~840uA s | 2.52uA/us~839.7uA us | 4.21A/us~840uAus | 5.88pA/us~B40pA/us |7.561A/us~839.7TuA s
Accuracy of Setting”| H,M,L | +(10 % of set + 25s)
Resolution 600pA 900uA 1.2mA 1.5mA 900pA 1.5mA 2.1mA 2.7mA
(Setting Range) 168mA/us~840mA/us | 252mA/ps~842.4mA/ps| 336mA/us~840mA/us | 420mA/us~840mA/us| 252mA/ps~842.4mA/us| 420mA/us~840mA/us | 588mA/pis~840mA/us| 756mA/us-842.4mA/us
60pA 90pA 120pA 150pA 90uA 150pA 210pA 270uA
16.8mA/us~168mA/us | 25.2mA/us~252mA/us |33.6mA/us~336mA/us | 42mA/us~420mA/us | 25.2mA/us~252mA/us | 42mA/us~420mA/us | 58.8mA/us~588mA/us | 75.6mA/us~756mA/us
6UA 9uA 12uA 150A 9uA 150A 21pA 27uA
1.68mA/us~16.8mA/ps |2.52mA/us~25.2mA/us |3.36mA/us~33.6mA/us| 4.2mA/us~42mA/us | 2.52mA/us~25.2mA/us| 4.2mA/us~42mA/us | 5.88mA/ps~58.8mA/us| 7.56mA/us~75.6mA/us
600nA 900nA 1.2 1.5pA 900nA 1.50A 2.1 27pA
0.168mA/us~1.68mA/ps|0.252mA/us~2.52mA/us | 0.336A/us~3.36mA/us | 0.42mA/us~4.2mA/us| 0.252mA/ps~2.52mA/us| 0.42mA/us~4.2mA/us | 0.588mA/us~5.88mA/us|0.756mA/us~7.56mA/ps
60nA 90nA 120nA 150nA 90nA 150nA 210nA 270nA
0.0168mA/ps~0.168mA/pis| 0.0252mA/pis~0.252mA/pis| 0.0336mA/pis~0.336mA/ps| 0.042mA/pis~0.42mA/pus| 0.0252mA/us~0.252mAus | 0.042mA/uis~0.42mA/pg 0.0588mA/uis~0.588mA/is| 0.0756mA/is~0.756mA s
6nA 9nA 12nA 15nA 9nA 15nA 21nA 27nA
0.00168mA/uus~0.0168mA /s | 0.00252mA/us~0.0252mA s | 0.00336mA/pis~0.0336mA /5 0.0042mA /us~0.042mA/us| 0.00252mA/ps~0.0252mA/us| 0.0042mA/us~0.042mA/ug 0.00588mA/us~0.0588mAps| 0.00756mA/jis~0.0756mA us|
METER
Voltmeter Accuracy | £(0.1 % of rdg + 0.1 % of f.s)
Ammeter Accuracy | F(1.2% of rdg + 1.1 % of f.s)
DYNAMIC MODE
Operation Mode CCand CR
TI&T2 0.025ms~10ms/Res : Tus ; 10ms~30s/Res : 1ms
Accuracy Tus/Tms £100ppm
Slew Rate H | 1.68mA/us~840mA/us | 2.52mA/us~839.7mA/us|3.36mA/us~840mA/us |4.2mA/us~840mA/us | 2.52mA/us~839.7mA/ug 4.2mA/us~840mA/us | 5.88mA/us~840mA/us | 7.56mA/us~839.7mA/us
(CC Mode) Range| M| 168uA/us~84mAjus | 252uA/us~83.97mA/us |336uA/us~84mA/us | 420uA/us~84mA/us | 252uA/us~83.97mA/us | 420uA/us~84mAfs | 588uA/us~84mA/us | 756uA/us~83.97mA s
L | 16.8uA/us~8.4mA/us |25.2uA/us~8.397mA/us |33.6pA/us~8.4mA/us | 42uA/us~8.4mA/pus 25.2uA/us~8.397mA/ug 42pA/us~8.4mA/us 58.8uA/us~8.4mA/us | 75.6uA/us~8.397mA/us
Slew Rate H | 168uA/us~8.4mA/us |252uA/us~83.97mA/us [3364A/us~84mA/us | 420uA/us~84mA/us | 2520A/ps~83.97mA/us| 420uA/us~84mAus | 588uA/us~84mAus | 7561A/ps~83.97mA/us
(CR Mode) Range| M| 16.8pA/us~8.4mAjus |25.2uA/us~8.397mA/ps 33.6uA/us~8.4mAjus  [42uA/us~8.4mA/us 25.21A/us~8.397TmA s 42pA[ps~8.4mA /s 58.8uA/us~8.4mAfus | 75.6uA/us~8.397mA/us|
L | 1.68uA/us~840uA/ps |2.52uA/us~839.7uA/us |3.36pA/us~840uA/us | 4.2uA/us~840uA/us | 2.521A/us~839.7uA us | 4.2uA us~840pA/us | 5.88uA/us~840uA/us | 7.56pA/us~839.7uA us
Current Accuracy 10.4%F.S. +0.4%F.S. +0.4%F.S. +0.4%F.S. 10.4%F.S. 10.4%F.S. 10.4%F.S. 10.4%F.S.
PROTECTION FUNCTION
Functions Overvoltage protection(OVP), Overcurrent protection(OCP), Overpower protection(OPP), Overheat protection(OHP),
Undervoltage protection(UVP), Reverse connection protection(REV)
GENERAL
Input Range 90VAC~132VAC/180VAC~250VAC Single-phase; 47Hz~63Hz
Power(Max.) 380VA [ 570VA [ 760VA [ 950vVA [ 420vA [ 650VA [ 8830VA [ 1110VA
Interface Std : USB/RS232/Analog Control ; Opt. : GPIB/LAN
Dimensions & Weight 598(W)x877(H)x | S98(W)x877(H)x | 598(W)x877(H)x | 598(W)x877(H)x | 598(W)x877(H)x | 598(W)x877(H)x | 598(W)x877(H)x | 598(W)x877(H)x
706(D)mm:; 706(D)mm; 706(D)mm; 706(D)mm; 706(D)mm:; 706(D)mm:; 706(D)mm:; 706(D)mm:;
Approx. 67.5kg Approx. 85.5kg Approx. 110kg Approx. 127.5kg | Approx. 73kg Approx. 96.5kg Approx. 125kg Approx. 149kg

Good Will Instrument Co., Ltd. | Simply Reliable




ORDERING INFORMATION

PEL-3021 (150V/35A/175W) Single-Channel Programmable D.C. Electronic Load
PEL-3041 (150V/70A/350W) Single-Channel Programmable D.C. Electronic Load
PEL-3111 (150V/210A/1050W) Single-Channel Programmable D.C. Electronic Load
PEL-3211 (150V/420A/2100W) 2100W Booster for PEL-3111 only

PEL-3212 (150V/420A/2100W) Single-Channel Programmable D.C. Electronic Load
PEL-3322 (150V/630A/3150W) Single-Channel Programmable D.C. Electronic Load
PEL-3323 (150V/630A/3150W) Single-Channel Programmable D.C. Electronic Load
PEL-3424 (150V/840A/4200W) Single-Channel Programmable D.C. Electronic Load
PEL-3533 (150V/1050A/5250W) Single-Channel Programmable D.C. Electronic Load
PEL-3535 (150V/1050A/5250W) Single-Channel Programmable D.C. Electronic Load
PEL-3744 (150V/1470A/7350W) Single-Channel Programmable D.C. Electronic Load
PEL-3955 (150V/1890A/9450W) Single-Channel Programmable D.C. Electronic Load
ACCESSORIES :

Quick Start Guide, CD(User Manual/Programming Manual), Power Cord

PEL-011 Load Input Terminal Cover PEL-012 Terminal Fittings Kits
OPTIONAL ACCESSORIES

CR123A 3V Lithium Battery for Clock.
GRA-413  Rack Mount Bracket for Booster PEL-3211(H) (EIA+)IS)

GTL-255 Frame Link Cable 300mm
PEL-013 Flexible Terminal Cover

GTL-120 Test Lead (Max. 40A)
GTL-248 GPIB Cable, 2.0m

PEL-3021H (800V/8.75A/175W) Single-Channel Programmable D.C. Electronic Load
PEL-3041H (800V/17.5A/350W) Single-Channel Programmable D.C. Electronic Load
PEL-3111H (800V/52.5A/1050W) Single-Channel Programmable D.C. Electronic Load
PEL-3211H (800V/105A/2100W) 2100W Booster for PEL-3111H only

PEL-3212H (800V/105A/2100W) Single-Channel Programmable D.C. Electronic Load
PEL-3322H (800V/157.5A/3150W) Single-Channel Programmable D.C. Electronic Load
PEL-3323H (800V/157.5A/3150W) Single-Channel Programmable D.C. Electronic Load
PEL-3424H (800V/210A/4200W) Single-Channel Programmable D.C. Electronic Load
PEL-3533H (800V/262.5A/5250W) Single-Channel Programmable D.C. Electronic Load
PEL-3535H (800V/262.5A/5250W) Single-Channel Programmable D.C. Electronic Load
PEL-3744H (800V/367.5A/7350W) Single-Channel Programmable D.C. Electronic Load
PEL-3955H (800V/472.5A/9450W) Single-Channel Programmable D.C. Electronic Load

Front Terminal Washers
PEL-014 )1/)2 Protection Plug

PEL-004 GPIB Option PEL-008 Connect Cu Plate
PEL-005 Connect Cu Plate PEL-009 Connect Cu Plate

GRA-414-E Rack Mount Frame for PEL-3021(H),PEL-3041(H),PEL-3111(H)/EIA  GTL-246 USB Cable Type A- Type B PEL-006 Connect Cu Plate PEL-018 LAN Card

GRA-414-] Rack Mount Frame for PEL-3021 (H),PEL-3041(H),PEL-3111(H)/JIS PEL-010 Dust Filter

PEL-007 Connect Cu Plate

FREE DOWNLOAD
Driver LabView Driver
PEL-004 PEL-005 PEL-006 PEL-007 PEL-008 PEL-009 PEL-018
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PEL-3424(H)

GRA-413 Rack Mount Kit (EIA+]IS)
For : PEL-3211(H)

GRA-414-| Rack Mount Kit (JIS)
For : PEL-3021/3021H/3041/3041H/3111/3111H

 P—

PEL-3955(H)

GRA-414-E Rack Mount Kit (EIA)
For : PEL-3021/3021H/3041/3041H/3111/3111H

PEL-3535(H)
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DC ELECTRONIC LOADS - PEL-3000/3000(H) Series



DC ELECTRONIC LOADS - PEL-3031E/3032E

Programmable D.C. Electronicload
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FEATURES ==

* 0~150V(PEL-3031E)Min. Operating
Voltage(dc) : 1V at 60A, 0.5V at 30A
0~500V(PEL-3032E)Min. Operating
Voltage(dc) : 2.5V at 15A, 1.25V at 7.5A

* 7 Operating Modes : CC, CV, CR, CP, CC+CV,
CR+CV, CP+CV

* Normal Sequence Function: Max Steps:
1000 steps/Step Time:1ms~999h 59min
59s(3599940 sec)Fast Sequence Function:
Max Steps:1000 steps/Step Time:25us~600ms

* Soft Start

* BATT Test Automation:Max Test Time:99%h:
59min 59s(3599940 sec):Max Test AH:9999.99Ah

* OCP, OPP Test Automation

* Max. Slew Rate : 2.5A/u's

* Dynamic Mode

* Protection : OVP, OCP, OPP, OTP, RVP, UVP

Remote Sense

* Integrate Voltage, Current and Power
Measurement Functions

* External Voltage or Resistance Control

* Rear Panel BNC, Trigger IN/JOUT

* Analog External Control

* USB/GPIB/LAN(Optional)

Good Will Instrument Co., Ltd. | Simply Reliable

GW Instek launches new PEL-3000E series programmable single-channel electronic load. In the series, PEL-
3031E provides 300W (1V~150V/60A) and PEL-3032E provides 300W (2.5V~500V/15A) current sink capability.
Inherited from the PEL-3000 series, PEL-3000E has an easy-to-read LCD panel and user-friendly interface.
This model features high speed and accurate measurement capability for electronic component, battery,
portable charger and power products that require low to medium power consumption.

The PEL-3000E series is designed for current sink operation starting from 60mA and aims at measurement
applications, including charger, adapter, various power supply equipment, and portable charger.

The PEL-3000E has seven operating modes. Among them, four basic operating modes are constant current,
constant voltage, constant resistance, and constant power. Three other combined operating modes are
constant current + constant voltage, constant resistance + constant voltage, constant power + constant
voltage. Users can select operating modes based upon products' test requirements. For C.C. mode,
electronic load will sink a constant current according to the set current value; for C.V. mode, electronic load
will attempt to sink sufficient current to control the source voltage to the programmed value; for C.R. mode,
electronic load will sink a current linearly proportional to input voltage according to the set resistance value;
for C.P. mode, electronic load will initiate load power sinking operation(load voltage x load current) in
accordance with the programmed power setting.

To meet the requirements of different test conditions, the Static function is to sink a constant current; the
Dynamic function is to periodically switch between two sink conditions, and the Sequence function is to
provide tests for more than two sink conditions. The sequence function can be divided into Normal
Sequence and Fast Sequence. Normal Sequence is the most flexible mean of generating complex sequences
that can facilitate users to establish a set of changing current sink conditions based upon different sinking
conditions (CC, CR, CV or CP mode) and time(adjustable range: Tms to 999h 59min 59s). Fast sequence
allows time resolution of 25us to be set for the smallest step. Setting parameters for multiple steps can
simulate consecutive current changes of various real load conditions. For instance, while using an electronic
load to test a power-driven tool's power supply, we can first obtain waveforms by an oscilloscope and a
current probe from the tool, and subsequently, use the obtained waveforms to edit simulated current
waveforms, via electronic load's sequence function, to test the power-driven tool and to analyze its
operational status. The Soft Start function allows users to determine the rise time of current sink that is to
decide the required time to reach electronic load's set current, resistance or power value. Setting a proper
rise time for Soft Start is effective to counter output voltage fluctuation caused by DUT's (power supply)
transient output current. It is worth noting, General DC loads do not have the soft start function. When
conducting high speed current sink operation, the inductance effect on the cable connecting electronic load
and DUT will lead to transient voltage drop on electronic load's input terminal, therefore, that will result in
Voltage Non-monotonic increase. PEL-3000E's soft start function not only allows output voltage to be
Monotonic increase, but also prevents inrush current and surge voltage from happening on DUT. For
instance, tests using a power supply, LED and a DC load (activate the soft start function) can prevent inrush
current and surge voltage from causing damages on LED.

The built-in BATT Test Automation of PEL-3000E provides battery discharge applications with more flexible
discharge stop setting as well as rise and fall Slew Rate for discharge current settings. OCP, OPP test
Automation for DUT (ex. Power Supply), provide users with high resolution measurement values to verify
DUT's activation point. Provide users with measurement results so as to help them determine whether
DUT's actual over protection activation point meets the regulations. Other than that, PEL-3000E provides
users with analog control terminal to control PEL-3000E from external voltage, external resistance and switch.
Analog control terminal can also monitor electronic load's status and display protective alarms.

SPECIFICATIONS

Constant Resistance Mode
Range

Setting Range

Resolution (30000 Steps)
Accuracy

Constant Voltage Mode
Range
Setting Range
Resolution
Accuracy

Constant Power Mode
Range
Setting Range
Resolution
Accuracy

Model PEL-3031E PEL-3032E
Power 300w 300w 300W 300w
Range Low High Low High
Voltage 0~ 150V 0~ 150V 0~ 500V 0~ 500V
Current 0~ 6A 0~ 60A 0~1.5A 0~ 15A
Min. Operating Voltage(dc) | 1V ~ 6A 1V ~ 60A 2.5V ~1.5A 2.5V ~15A
STATIC MODE
Constant Current Mode
Range 0~ 6A 0~ 60A 0~1.5A 0~ 15A
Setting Range 0~6.12A 0~61.2A 0~1.53A 0~15.3A
Resolution 0.2mA 2mA 0.05mA 0.5mA
Accuracy (T"1)£(0.1% of set | (T*1)x£(0.1% of set | (T*1)£(0.1% of set | (T*1)x(0.1% of set
+0.1% of FS)+ +0.2% of FS)+ +0.19% of FS)+ +0.2% of FS)+
Vin/500kQ Vin/500kQ Vin/500kQ Vin/500kQ
(Full scale of High range) | (Full scale of High range) | (Full scale of High range) | (Full scale of High range)

605~0.0025(0.01666Q~500Q) (300W/15V)

65~0.0002S

0.16660~5kQ) (300W/150V)

(
605~0.0025E0.01 6660Q~50002) (300W/15V)
65~0.00025(0.16660~5kQ)) (300W/150V)
0.0025(15V) ; 0.0002S(150V)

(T*1)%(0.3% of set + 0.6S) + 0.002mS

65~0.00025 (0.16666Q~5kQ) (300W/50V)
0.65~0.000025 (1.6666Q~0kQ) (300W/500V)

65~0.00025(0.16666Q~5kQ))

300W/50V)

(
0.65~0.000025 (1.66660~50k02) (300W/500V)
0.00025(50V) ; 0.00002S (500V)
(T*1)%(0.3% of set + 0.06S) + 0.002mS

1~15Vv

0~15.3V

0.5mV

(T1)£(0.1% of set+
0.1% of FS)

(Full scale of High range)

OW ~ 30W (6A)
0W ~ 30.6W
TmW

1~150V

0~ 153V

5mV

(T*1)%(0.1% of set+
0.1% of FS)

(Full scale of High range)

OW ~ 300W (60A)
oW ~ 306W
T0mwW

2.5~50V

0~51V

TmV

(T*1)£(0.1% of set+
0.1% of FS)

(Full scale of High range)

OW ~ 30W(1.5A)
OW ~ 30.6W
TmW

2.5 ~ 500V
0~510V

10mVv

(T*1)£(0.1% of set+
0.1% of FS)

(Full scale of High range)

OW ~ 300W (15A)
0w ~ 306W
10mwW

(T*1)%(0.6 % of set + 1.4 % of FS (Full scale of H range) + Vina2/500 kQ




Rear Panel

PEL-3032E

SPECIFICATIONS

Model PEL-3031E PEL-3032E
DYNAMIC MODE
General
TI& T2 0.05ms~30ms/Res:1us;30ms~30s/Res:Tms | 0.05ms~30ms/Res:1us;30ms~30s/Res:1ms
Accuracy Tus/Tms+200ppm | Tus/Tms+200ppm | Tus/Tms+200ppm | Tus/Tms+200ppm
Slew Rate{Accuracy 10%) | 0.001 ~0.25A/us | 0.01 ~2.5A/us 0.25 ~ 62.5mAjus | 2.5~ 625mA/us
Slew Rate Resolution 0.001A/ps 0.01A/us 0.25mA/us 2.5mA/ps
Slew Rate Accuracy of +(10% + 15ps) *1 Time to reach from 10 % to 90 % when the current is varied from 2 % to 100 %
Setting (20 % to 100 % in L range) of the rated current. PEL-010 .
- Dust Filter
Constant Current Mode st Filte
Current 0~6A 0~ 60A 0~1.5A 0~15A
Setting Range 0~6.12A 0~61.2A 0~1.53A 0~15.3A
Current Resolution 0.2mA 2mA 0.05mA 0.5mA
Current Accuracy +0.8% FS +0.8% FS +0.8% FS +0.8% FS
Constant Resistance Mode §
Range 605~0.0025(0.016660~500Q2) (300W/15V) | 65~0.00025(0.166660Q~5kQ2) (300W/50V) =
65~0.00025 (0.16660~5kQ) (300W/150V) 0.65~0.000025 (1.66660Q~50k2) (300W/500V) v}
Setting Range 605~0.0025(0.0166600~5000Q2) (300W/15V) 65~0.0002S(0.16666Q~5kQ) (300W /50V) g
| 65~0.0002S(0.1666Q~5kQ2) (300W/150V) 0.65~0.000025(1.6666Q~50kQ2) (300W/500V) <
Resistance Resolution 30000 steps 30000 steps . o
Resistance Accuracy | (T™)x(1%set + 0.65) + 0.002mS (T*1)+(1%set + 0.06S) + 0.002m$S PEL-004 GPIB Option =
MEASUREMENT
Voltage Readback
Range 0~15v 0~ 150V 0~50V 0~ 500V
Resolution 0.5mV 5mV 2mv 20mV
Accuracy (T*)+(0.1% of rdg | (T"1)£(0.1% of rdg | (T*1)£(0.1% of rdg | (T*1)%(0.1% of rdg - O 8
+0.1% of FS) +0.1% of FS) +0.1% of FS) +0.1% of FS) <
Full scale of Low range)| (Full scale of High range)| (Full scale of Low range) | (Full scale of High range
Current Readback ( &) { hrange)) ( g | g range) 9
Range 0~ 6A 0~ 60A 0~1.5A 0~ 15A
Resolution 0.2mA 2mA 0.05mA 0.5mA PEL-018 LAN Card @)
Accuracy (T1)£(0.1% of rdg+ (T"1)=(0.1% of rdg+ (T1)£(0.1% of rdg+ (T"1)£(0.1% of rdg+ _ Z
0.19% of FS) 0.29 of Fs) 0.19% of FS) 0.2% of Fs) P, o)
(Full scale of High range) | (Full scale of High range)| (Full scale of High range) | (Full scale of High range) } ‘.‘r,. o
Power Read back H&L Range| 0 ~ 300w 0~ 300w 0~ 300W 0~ 300w Ny [
CP Mode L Range 0~ 30W 0~30W 0~ 30w 0~30wW a (@)
FUNCTION ‘ : 'ilJ
Sequence(Normal/Fast) | Normal sequence function: Max steps: 1000 steps/Step time: Tms ~ 999h 59min [TT]
595(3599940 sec) (@)
Fast sequence function: Max steps: 1000 steps/Step time: 25us ~ 600ms . . .
BATT Test Automation Max test time: 999h: 59m: 59s(3599940sec) GRA-414-) Rack Mount Kit s) Q
Max test AH: 9999.99Ah For : PEL-3031E/3032E
Test Function OCP Autotest function, OPP Autotest Function
Soft Start Yes
In/Out Terminal Analog External Control, Current Monitor Output, Trigger In/Out Terminal (BNC)
Preset Data 10 Sets
Protection OCP, OPP, UVP, OVP, OTP, RVP
OTHER
Power Source 100 ~ 120VAC/200 ~ 240VAC, 47 ~ 63Hz
Interface USB, GPIB/LAN (Option), Analog control

Dimensions & Weight 213.8(W) x 124.0(H) x 400.5(D)mm, Approx. 7.5Kg

Note : *1 - If the ambient temperature is over 30 °C or below 20 °C, then T =+ | t - 25 °C | x 100ppm/°C x Set
If the ambient temperature is in the range of 20°C~30°C, then T =0 (t is the ambient temperature) GRA-414-E Rack Mount Kit (ElA)

ORDERING INFORMATION For PEL-3031E/3032E

PEL-3031E 150V/60A/300W Programmable Single-channel D.C. Electronic Load
PEL-3032E 500V/15A/300W Programmable Single-channel D.C. Electronic Load
ACCESSORIES :

Quick Start Guide, CD ROM (User Manual, Programming Manual)x1, Power Cord (Region dependent),
Front Terminal Washers-spring Washer(M6)x2, GTL-105A Remote Sense Cables(Red x 1, Black x 1)
OPTIONAL ACCESSORIES

GTL-248 GPIB Cable, 2m PEL-010 Dust Filter GRA-414-]  Rack Mount Kit (JIS)
GTL-246 USB Cable, Type A—Type B PEL-004 GPIB Option GRA-414-E  Rack Mount Kit (EIA)
PEL-018 LAN Card

Simply Reliable | Good Will Instrument Co., Ltd. D94
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Programmable D.C. Electronicload

Y OPERATING MODE

The PEL-3000E series provides four fundamental operating modes
and three add-on modes of CC, CR and CP separately combining
with CV. Users can set different load condition under different
operating modes such as setting operating range for load level,
Current Slew Rate, input voltage and load current. The input

Current

..............

Source Voltage

CC Mode

Under constant current mode, electronic load will sink the
amount of current users has set. Different current settings via
CC mode allow users to test the voltage changes of DC power
supply which is called load regulation test.

Current Variable
— peeeemmes
[ v
Source _[ Voltage E

C.V Mode

Under constant voltage mode, electronic load will sink sufficient
current to regulate the voltage source to the set value. This mode
allows users not only to test current limit function of power
supply, but also to simulate battery operation in testing battery
chargers.

voltage range has two levels - high and low. The load current
operating range has two levels - high and low current levels
which possess different resolution to meet test requirements
of different power product specifications.

Current
—

Variable

Source

[

C.R Mode

Under constant resistance mode, electronic load will sink load
current, which is linearly direct proportion to input voltage. This
mode can be utilized in testing voltage or the activation and
current limit of power supply.

Current
—_—

Variable

Source

C.P Mode

Under constant power mode, electronic load will sink load current,
which is indirect proportion to input voltage to reach preset
constant power requirement. Hence, the changes of input voltage
will have indirect proportion effect on current sinking so as to
reach constant power control.

Variable

A ' Vv Vv
Variable (mjjlm A
(9 ariable
0 | 0 I 0 |
CC+CV Mode CR+CV Mode CP+CV Mode

+CV mode can be selected under CC, CR or CP mode. When +CV
mode function is turned on and electronic load sinks more current
than the maximum current of power supply under test, electronic
load will automatically switch to CV mode. It is because that the
current sunk is the maximum current of power device. Therefore,

B  STATIC/DYNAMIC/SEQUENCE MODE

power supply will switch to CC mode and PEL-3000 will switch to
CV mode to limit electronic load from sinking the total current of
power supply so as to prevent power supply under test from
damaging. Electronic load will cease operation once the voltage
of DUT is lower than the set voltage under +CV mode.

Sequence

Operation . .

Function St Dynamic
——
Operating Condition | Single fixed | Selection between two
Selection condition conditions
Operating Modes All modes * Two conditions using same mode
® Support CCor CR
Adjustable Condition | * Value A/ o Level 1/Level 2
Settin Value B  Timer 1/Timer 2
g e Slew Rate | e Slew Rate 1/Slew Rate 2

Sequence Step N/A N/A
Combination
Other Functions N/A Trigger Out function

Selection from more than two
conditions

e Each condition must use same mode
Support CC or CR mode

o Level e Others...
® Timer

e Slew Rate

* 1 Sequence
* 1,000 steps

® 25us/step

o Trigger Out function

Selection from more than
two conditions

e Each condition is able to be used in different mode
¢ All modes

e Level e Others...
* Timer

¢ Slew Rate

¢ 10 Sequence * Ims/step

* 1,000 steps

o Trigger Out function
» Ramp function

The PEL-3000E series, according to different test conditions, step or continuous changes, test speeds, and selectable modes,
has three operating functions: Static, Dynamic and Sequence.

Good Will Instrument Co., Ltd. | Simply Reliable



FAST SEQUENCE & NORMAL SEQUENCE

AL AL
LL\JULH_IJ Loy b — — A

e

Fulfilling Production Test Measurement Load Current

TRIG

CCICR =
MoDE — $ <
’JJ-'L pr Simulating Load Current
16: ||
[T

LOOP ! Lo Loors ' Last Luad

Fast Sequence Diagram

w oo 5
-
T T T

i - = 3’5 o = o Power-driven Tools Simulation Test
e Lo IE .. ﬂ“‘ o Set a complete sequence editing function to obtain following
. waveforms. Users can save development cost and time without
Normal Sequence Diagram using a PC to control electronic load and writing programs.
When operating the Sequence Function, PEL-3000E Series Ramp function of PEL-3000E Series is able to set the current
follows the time and load settings of step1, step2, step3, etc. transition. When turned on, the current takes on a slope form;
so as to realize different load current variation. when turned off, the current takes on a step form.

M SOFTSTART
Input | Soft Start = ON =
y I iput | [Non-monotonic increase

y A ] - \
— I 7" [Rise current
- Rise voltage| / .

e I/
,/’ -~ ﬁ?;;curlat_ @ /" Rise voltage
. FTime . HTime
The Soft Start function of PEL-3000E Series allows users to For instance, test applications using a power supply, LED and
determine the rise time of current sink that is to decide how much a DC load (activate the soft start function) can prevent inrush

time is required to reach electronic load's set current, resistance
or power value. PEL-3000E's soft start function prevents inrush
current and surge voltage from happening on DUT.

current and surge voltage from causing damages on LED.

DC ELECTRONIC LOADS - PEL-3000E Series

I BATT TEST AUTOMATION

e Begin Discharge

- Bagin Discharge
e

. Bagin Crscharge
= Win

>t i ™ >t >t

0 | Sﬁ-‘;mu 1 SFL:\‘R,:W". 0 | _ﬁlsﬁ;ﬂMUJ _:1 Slk:wﬂalv'l 0 | _dhﬁlhh 3 ‘1 Slowfate 1

le T pm— Irz\ . ":: ) :! :: . 30 ;} -BATT. iPm:!:‘w

CC Mode CR Mode CP Mode BATT Test Automation Editing

The built-in BATT Test Automation of PEL-3000E provides conditions for stop discharge can be set respectively. For
battery discharge applications with more flexible discharge instance, set the input voltage for stop discharge current, the
stop condition setting as well as rise and fall Slew Rate for execution time for discharge current or total discharge
discharge current settings. Under CP, CC or CR mode, the current*time (AH) to satisfy the verification of battery capability.
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Programmable D.C. Electronicload

I oCP TEST AUTOMATION

OCP test Automation for DUT (Power Supply), Provide users
with high resolution OCP measurement values to verify DUT's
OCP activation point. Provide users with measurement results
so as to help them determine whether DUT's actual OCP
activation point meets the regulations. Test the value of OCP
by setting load current increment from start current to stop
current. OCP's activation point can be accurately measured.

M TRIGGER IN/OUT BNC

OPP TEST AUTOMATION

= OFF Watt

Trg 4 1

Voltsge -:
Step Watt

Staet Step Time |
bl 4 e —]
o e uu.-*l—
" Last Watt

OPP test Automation for DUT (Power Supply), Provide users

with high resolution OPP measurement values to verify DUT's
OPP activation point. Provide users with measurement results
so as to help them determine whether DUT's actual OPP
activation point meets the regulations. Test the value of OPP by
setting power increment from start power to stop power. OPP's
activation point can be accurately measured.

Trigger In/Out function could be turned on or off by CONFIGURE
setting of PEL-3000E. The Trigger Input can be set the delay time
while the Trigger Out Pulse Width can be set as well.

The trigger output signal is generated every time a switching
operation is performed such as Dynamic mode or Fast/Normal
sequence is executed when the trig out parameter is enabled.
The trigger output signal from TRIG OUT BNC is a 4.5V pulse
of at least 2us with an impedance of 5000hm. The common

I PROTECTION MODES

m Protection

Adjustable Thresholds v v
Load Off v v
Limit Function v N/A

PEL-3000E
TRIG OUT =ON
amplitude Start of step

N ~ or switch
operation

ITime Trigger "

input signal P
TRIG OUT 12

potential is connected to the chassis potential. The signal
threshold level is TTL.

The TRIG IN BNC on the rear panel is used to resume a
sequence after a pause. This action is useful to synchronize
the execution of a sequence with another device. To resume
a pause sequence, apply a high signal for 10us or more. The
TRIG IN BNC is pulled down to earth internally using a
100Kohm resistor.

v N/A v
v Fixed v
v N/A N/A

The PEL-3000E series provides many protective functions including
over current protection (OCP), over voltage protection (OVP),

over power protection (OPP), over temperature protection (OTP)
and under voltage protection (UVP). Except for OTP, all thresholds

Good Will Instrument Co., Ltd. | Simply Reliable

of protective functions are adjustable. When protective function is
activated, electronic load will send out warning signal and terminate
operation. Other than protective functions, Limit function can also
be utilized to maintain electronic load in operation at a preset value.



I ANALOG EXTERNAL CONTROL

EXT-V Input
] Current
?7 ~
” Rated
Ferrite Core and Current  External
twistod wiring 7 Voltage
oV 10V
External Voltage Control CC Mode

J1

T—T

iy et
oo
oo
o
o
o
o
o a
oo
[ TR

J1 Connector

Input current = rated current x (external voltage/10)

Electronic

00 10k

External Resistance Control CC Mode

Proportional Control:Input current = rated current x

(external resistance/10K ohm)

Inverse Control:Input current = rated current x

(1- external resistance/10k ohm)

B3 VonN VOLTAGE AND Von LATCH FUNCTION

3 Vout
Von
3Time
i
"
Tosdon PEL-3000E
¥Time
Load o Load on

Von Latch = OFF

Von Voltage is the threshold voltage for electronic load to activate
or terminate sinking current. When Von Latch is set to off,
electronic load operation will be activated if input voltage is
higher than Von Voltage and electronic load operation will be
terminated if input voltage is lower than Von Voltage. When Von

TIMER FUNCTIONS

0.000v
0.000 A

0.00«

Elapsed Time |

Elapsed Time

The PEL-3000E series provides count time and cut off time
functions. The display screen will show present activation time
when electronic load is activated. When electronic load operation
is terminated count time will stop and the total operation time
will be shown on the display screen.

The activation time of cut off time can be set to the maximum
length of 999h 59min 59s. When electronic load is activated

Load Input Inverse control
Cu:rfnt Progor_tj?_l:ral control

Rated T
Current “~«. i External

“ Resistance

The PEL-3000E series provides the external analog
channel control function, which allows users to
connect )1 connectors on the rear panel to input
voltage or to connect resistance to control electronic
load operation. Users can integrate this function into
test system and utilize signals generated from the
test system to control PEL-3000E.

v
T Vout
I /_/ 3 Time
o PEL-3000E
» Time

Von Latch = ON

Latch is set to on, electronic load operation will be activated
if input voltage is higher than Von Voltage and will continue
operation even input voltage is lower than Von Voltage. Von
Voltage function can test the transient maximum current
capability provided by power supply.

DC ELECTRONIC LOADS - PEL-3000E Series

0.000v

0.00. CutOfFTimeI

0:00:05

0.000 A

Time Up
Voltage : 5.1223V -
Enter

- Voltage at Cut Off TimeJ

Voltage at Cut Off Time

this function will start counting time. Electronic load will cease
operation (load off) and show the final input voltage on the
screen when preset time is reached. Timer function can provides
information and application related to time. Users can obtain
the total time of limiting electronic load operation to increase
the agility of electronic load tests.
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Programmable D.C. Electronicltoad
The PEL-2004A and PEL-2002A are multiple channel, programmable DC electronic loads with a modularized structure. The
PEL-2000A Series is designed to meet the continuing shift toward high speed operation in today's semiconductor market. As
the power supply units, DC-DC converters, and batteries that drive semiconductor circuits need to follow this shift, power
supply design, quality inspection and characteristic certification using high-speed performance loads have become necessary.
The PEL-2000A Series includes two types of mainframes and 4 types of load modules to accommodate users' requirements
in a flexible manner. Any load module combination can be used with a mainframe to tailor a test system based on the number
of channels, and the maximum load power, voltage and current of each channel. Multiple loads can be connected in parallel
to provide a higher-power load to test higher power supply outputs. This flexibility significantly reduces the investment needed
for future projects that have differed power requirements.PEL-2004A is a 4-slot mainframe with a master control unit to hold
4 load modules, while PEL-2002A is a 2-slot mainframe with master control unit to hold 2 load modules. When PEL-2004A is
configured with 4 load modules rated at 350W each, the PEL-2000A series is able to sink up to 1.4kVA of power. For higher
load capacities, mainframes can be linked together in parallel with standard MIL 20-pin connectors. A maximum of 5
mainframes, including one master and 4 slaves can be chained together to create a total load capacity of 7kW for high current
and high power applications. Using 4 dual channel load modules, PEL-2004A is able to test 8 power supply outputs
simultaneously. The Sequence function allows each channel to change its load sink according to a predefined sequence at a
rate of up to 100 s per step. Each sequence is able to run concurrently, under the control of one clock. This is one of the
most powerful features of the PEL-2000A Series as it is able to realistically simulate a multi-output power supply load. Under
Dynamic mode, the load current or load resistance pulses between two preset levels at a pre-defined speed up to
25 s per step. This is often used as the standard test procedure to verify the response of a power supply to quick load changes.
Most remarkably, multiple load channels can be connected in parallel to run Dynamic tests synchronously under a single clock.
This Parallel Dynamic functionality gives the flexibility to perform dynamic tests for a high-power power supply without the
need of another high-power load. The PEL-2000A Series includes a number of protection modes: Over Current Protection
(OCP), Over Voltage Protection (OVP), Over Power Protection (OPP), Reverse Voltage Protection (RVP), and Under Voltage
PEL'ZOOZA Protection(UVP). The protection modes are useful to protect both the load modules and the DUT(s). A buzzer can be set for
when a protection setting has been tripped. When a protection mode has been tripped, the load unit will display an alarm and
stop sinking current/voltage. When a load unit is operating in CR or CV mode, the unit may need Over Current Protection to
c E RS-232 | GPIB | USB LBI:YJEYI LAN prevent excessive current being sunk. Over Current Protection stops the load from sinking more current than its
recommended limit and prevents the load from burn-out damage. Over Voltage Protection is used to limit the amount of
voltage sunk. If the OVP trips, the PEL-Series load will stop sinking voltage. Over Power Protection is used when the input
FEATURES power exceeds the specifications of the load. When OPP is tripped, the power will cease to be sunk. Reverse Voltage
Protection prevents reverse voltage damage to the PEL-2000A Series up to the specified rating. When Reverse Voltage
* Sequence Function to do High Speed Load Protection has been tripped, an alarm tone will sound until the reverse voltage is removed. Under Voltage Protection will turn
off the load when the voltage drops below a set limit. The Go/NoGo function is available to monitor test results all the time.

" Simulations
2 . . . . . When a test result goes beyond a preset limit range, a "No Go" indication will be shown on the display and a "No Go" signal
a  Flexible Configuration with Mainframes and can be sent out through the D-SUB interface for external device control. This Go/NoGo function is available for CC mode, CV
g Plug-in Modules mode and CR mode. Under "Program" mode, 12 programs each containing 10 panel-setup memories, can be edited to create
§ * Multiple Independent Load Inputs up to work routines for repetitive tests. After a program has been executed, the results of all test steps, along with the Go/NoGo
o 8 Ch Is in a Mainfi judgments, will be shown on the screen. For external control and system configuration, the PEL series has USB and RS232
= annels ina . ainirame . interfaces as standard and LAN as well as GPIB as an option. The LabView driver and Data Logging PC software are both
* Parallel Connection of Inputs for Higher supported for all the available interfaces. Each channel has an analog control/monitoring connector on the rear panel to
Load Capacity externally turn a load on/off and to externally monitor load input current and voltage.
* Program Mode to Create Work Routines for
(7,) Repetitive Tests SPECIFICATIONS
9): * OPP/OCP/OVP/OTP/RVP/UVP Protections PEL-2020A PEL-2030A
(o) * External Channel Control/Monitoring via CHANNEL L/R L/R Left Right Right
- Analog Control Connector POWER 100W 100W 30W 250w 250w
v * Multiple-Interface USB Device/Host, E?J’;RGEENT |60\£/A OHI%A (I)\I/SAA I(SO\ZA OH'%A
Z _ ; - - - - -
o RS-232C, and GPIB/LAN (Optional) VOLTAGE 0-80V | 0-80v | 0-80V 0-80V 0-80V
(a4 MIN.OPERATING VOLTAGE 0.4V at 2A | 0.8V at 20A| 0.8V at 5A 0.4V at 4A 0.8V at 40A
lL_) (DC)(Typ.) 0.2V at 1A | 0.4V at 10A| 0.4V at 2.5A 0.2V at 2A 0.4V at 20A
IiIJ STATIC MODE
L CONSTANT CURRENT MODE
(@) Operating Range 0~2A 0~20A 0~5A 0~4A 0~40A
(a)] Setting Range 0~2.04A 0~20.4A 0~5.7A 0~4.08A 0~40.8A
Resolution 0.TmA TmA 0.125mA 0.TmA TmA
Accuracy +(0.1%set+ | £(0.1%set+ | £(0.1%set + 1(0.1%set + 1(0.1%set +
0.1% FS) 0.2% FS) 0.1% FS) 0.1% FS) 0.2% FS)
CONSTANT RESISTANCE MODE
Operating Range 0.075Q~300Q2(100W/16V) |0.3Q~1.2KQ(30W/16V) | 0.0375Q~1502(250W/16V)
3.75Q~15K(100W/80V)  |15Q~60K(30W/30V) 1.875Q~7.5K(250W/80V)
Setting Range 0.075Q~300Q2(100W/16V) |0.3Q~1.2KQ(30W/16V) | 0.0375Q~15002(250W/16V)
3.75Q~15K(100W/80V) | 15Q~60K(30W/80V) 1.875Q~7.5K(250W/80V)
Resolution 0.333ms(100W/16V) 83.333us(30W/16V) | 0.666ms(250W/16V)
6.66711s(100W/80V) 1.666us(30W/30V) 13.333us(250W/80V)
Accuracy 300Q: £(0.2%set+0.1s)  [1.2KQ:£(0.2%set+0.15) | 150Q:1(0.2%set+0.1s)
(with>2.5V at input) 15KQ: £(0.1%set+0.01s)  [60KQ:1(0.1%set+0.01s) | 7.5KQ:+(0.1%set+0.01s)
CONSTANT VOLTAGE+
CONSTANT CURRENT MODE
Operating Range 1~80V
Setting Range 0~81.6V
Resolution 2mV
Accuracy +(0.05%set + 0.1% FS)
Current Setting Range 0~20A 0~5A 0~40A
Resolution TmA 0.125mA TmA
Accuracy +(0.1%set + 0.2% FS)

m Good Will Instrument Co., Ltd. | Simply Reliable



CONSTANT POWER MODE
Operating Range*
Setting Range
Resolution
Accuracy

1~10W 1~100W
0~10.2W 0~102W
TmW 10mwW

+(0.5%set + | +(0.5%set +
0.5%F.S) 0.5%F.S)

1~30W
0~30.6W
TmW
+(0.5%set +
0.5%F.S)

1~25W 1~250W
0~25.5W 0~255W
TmW 10mW
£(0.5%set + | £(0.5%set +
0.5%F.S) 0.5%F.S)

DYNAMIC MODE

T1&T2 0.025ms~10ms/Res:1us 0.025ms~10ms/Res:1ps
10ms~30s/Res:1ms 10ms~30s/Res:Tms
Accuracy Tus/Tms = 100ppm Tus/Tms £ 100ppm
CONSTANT CURRENT MODE

Slew Rate (+10%set+151S)
Slew Rate Resolution
Slew Rate Accuracy of Setting
Current Settong Range
Current Resolution
Current Accuracy
CONSTANT RESISTANCE MODE
Slew Rate
Slew Rate Resolution
Slew Rate Accuracy of setting

Resistance Setting Range

0.32~80mA/us | 3.2~800mA/us
0.32mA/us | 3.2mA/us
1(10%+15us) | £(10%+15us)
0~2A 0~20A
0.TmA TmA

10.4% FS | 10.4% FS

0.32~80mA/us| 3.2~800mAus
0.32mA/us | 3.2mA/us
£(10%+15ps)| £(10%+15us)

0.8~200mA/us
0.8mA/us
£(10%+15us)
0~5A
0.125mA
10.4% FS

0.8~200mA/us
0.8mA/us
1(10%+15us)

0.64~160mA/ps | 6.4~1600mA/us

0.64mA/us 6.4mAJus
£(10%+15ps) | £(10%+15us)
0~4A 0~40A

0.1mA TmA

10.4% FS 10.4% FS
0.64~160mA/us | 6.4~1600mA fus
0.64mAjus | 6.4mAfs
1(10%+15us) | £(10%+15us)

0.0750Q~300KQ(100W/16V)
3.75Q~15K(100W/80V)

03Q-1.2KQ(30W/16V)
150~60K (30W/80V)

0.0375Q~150KQ(250W/16V)
1.8750~7.5K (250W/30V)

Resistance Resolution 0.333ms(100W/16V) 83.333us(30W/16V) 0.666ms (250W/16V)
6.6671s(100W/80V) 1.6664s (30W/80V) 13.3331s5(250W/80V)
Resistance Resolution 300Q2:+(0.5%set+0.1s) 1.2KQ:+(0.5%set+0.1s) | 150Q:+(0.5%set+0.1s)
Resistance Accuracy 15KQ:+(0.5%set+0.01s) | 60KQ:x(0.5%set+0.01s) | 7.5KQ:+(0.5%set+0.01s)
MEASUREMENT
VOLTAGE READBACK
Range 0~16V 0~80V 0~16V,0~80V 0~16V 0~80V
Resolution 0.32mV 1.6mV 0.32mV,1.6mV 0.32mV 1.6mV
Accuracy $(0.025%set + 0.025% FS)
CURRENT READBACK
Range 0~2A 0~20A 0~5A 0~4A 0~40A
Resolution 0.04mA 0.4mA 0.1mA 0.08mA 0.8mA
Accuracy $(0.05%set + 0.05% FS)
POWER READBACK
Range 0~10W 0~100W 0~30W 0~25W 0~250W
Accuracy +(0.1%set + 0.1% FS™) *1 : Power FS=Vrange FS x Irange FS
PROTECTION
OVER POWER PROTECTION
Range 1~102W 1~30.6W 1~255W
Resolution 0.5W 0.15W 1.25W
Accuracy +(2%set+0.25% FS) +(2%set+0.25% FS) +(2%set+0.25% FS)
OVER CURRENT PROTECTION
Range 0~20.4A 0~5.1A 0~40.8A
Resolution 0.05A 0.0125A 0.1A
Accuracy +(2%set+0.25% FS) +(2%set+0.25% FS) +(2%set+0.25% FS)
OVER VOLTAGE PROTECTION
Range 1~-81.6V 1~-81.6V 1~-81.6V
Resolution 0.2V 0.2V 0.2v
Accuracy +(2%set+0.25% FS) +(2%set+0.25% FS) +(2%set+0.25% FS)
Over Temperature Protection =85C =85C =85C
RATED POWER PROTECTION
Value 110w 33W 275W
Accuracy +(2%set) +(2%set) +(2%set)
GENERAL
SHORT CIRCUIT
Current(CC) =22/2A | =22/20A | =5.5/5A =4.4/4A = 44]40A
Voltage(CV) ov ov ov ov ov
Resistance(CR) =3.75Q =0.075Q =15Q,=030Q =1.875Q =0.0375Q

INPUT RESISTANCE(LOAD OFF)

500KQ(Typical)
POWER SOURCE ACI00V ~ 230V £10% ; 50Hz / 60Hz + 2Hz
WEIGHT Approx. 3.8 kg
DIMENSIONS & WEIGHT | 272(W) x 200(H) x 581(D) mm ; Approx. 17.1kg(full modules)
(PEL-2002A)

DIMENSIONS & WEIGHT
(PEL-2004A)

435(W) x 200(H) x 581(D) mm ; Approx. 28.4kg(full modules)

PEL-001 GPIB Card

PEL-002 Rack Mount Kit

PEL-003 Panel Cover

PEL-016 LAN Card

»
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PEL-2004A Rear Panel
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PEL-2000A Series
SPECIFICATIONS
PEL-2040A PEL-2041A
CHANNEL One channel One channel | One channel | One channel
RANGE Low High Low High
POWER 350W 350w 350W 350W
CURRENT 0~7A 0~70A 0~1A 0~10A
VOLTAGE 0~80V 0~-80V 0~500V 0~500V
MIN.OPERATING VOLTAGE 0.4V at 7A 0.8V at 70A | 0.4V at 1A 0.8V at 10A
(DC)(Typ.) 0.2V at3.5A | 0.4V at35A | 0.2V at 0.5A | 0.4V at 5A
STATIC MODE
CONSTANT CURRENT MODE
Operating Range 0~7A 0~70A 0~1A 0~10A
Setting Range 0~7.14A 0~71.4A 0~1.02A 0~10.2A
Resolution 0.2mA 2mA 0.05mA 0.5mA
Accuracy +(0.1%set + +(0.1%set+ £(0.1%set+ | £(0.1%set+
0.1%FS) 0.2%FS) 0.1% FS) 0.2% FS)

CONSTANT RESISTANCE MODE
Operating Range

Setting Range
Resolution

Accuracy
(with>2.5V at input)

0.025Q~100Q(350W/16V)
1.25Q~5K (350W/80V)
0.025Q~100Q(350W/16V)
1.25Q~5K(350W/80V)
Tms(350W/16V)
20us(350W/80V)

100Q: £(0.2%set+0.15s)
5KQ: £(0.1%set+0.01s)

1.250~5KQ(350W/125V)
50Q~200K(350W/500V)
1.25Q~5Q(350W/125V)
50Q~200K (350W/500V)
205 (350W/125V)
0.5ps(350W/500V)
5KQ:1(0.2%set+0.02s)
200KQ:1(0.1%set+0.005s)

CONSTANT VOLTAGE+CONSTANT CURRENT MODE

Operating Range 1-80V 2.5~500V

Setting Range 0~81.6V 0~510V

Resolution 2mV 10mV

Accuracy +(0.05%set + 0.1% FS) +(0.05%set + 0.1% FS)
Current Setting Range 0~70A 0~10A

Resolution 2mA 0.5mA

Accuracy +(0.1%set +0.2% FS)
CONSTANT POWER MODE

Operating Range* 1~-35W 1~350W 1~35W 1~350W
Setting Range 0~35.7W 0~357W 0~35.7W 0~357W
Resolution TmWwW 10mW TmW 10mW
Accuracy +(0.5%set+ +(0.5%set+ +(0.5%set+ | +(0.5%set+
0.5% FS) 0.5% FS) 0.2% FS) 0.5% FS)

DYNAMIC MODE

T1&T2 0.025ms~10ms/Res:1Hs 0.025ms~10ms/Res:1 ps
10ms~30s/Res:1ms 10ms~30s/Res:1ms
Accuracy Tus/Tmst100ppm 11s/Tmst100ppm
CONSTANT CURRENT MODE
Slew Rate (£10%set+151S) 0.001~0.28A/us | 0.01~2.8A/1s | 0.16~40mA/us | 1.6~400mA fus
Slew Rate Resolution . 0.001A/us 0.01A/us 0.16mA/us | 1.6mA/us
Slew Rate Accuracy of Setting +(10%+15us) | £(10%+15us) | +(10%+15us) | £(10%+15us)
Current Settong Range 0~7A 0~70A 0~1A 0~10A
Current Resolution 0.2mA 2mA 0.05mA 0.5mA
Current Accuracy 10.4% FS 10.4% FS 10.4% FS +0.4% FS
CONSTANT RESISTANCE MODE
Slew Rate 0.001~0.28A/us| 0.01~2.8A/ts| 0.16~40mA/us| 1.6~400mA/us

Slew Rate Resolution
Slew Rate Accuracy of setting

Resistance Setting Range
Resistance Resolution

Resistance Resolution
Resistance Accuracy

0.001A/us 0.01A/us
£(10%+15us) | £(10%+154s)

0.16mA/s | 1.6mA/us
£(10%+15ps) | £(10%+15us)

0.025Q~100Q2(350W/16V)
1.25Q~5K (350W/80V)
1mS(350W/16V)
20uS(350W/80V)
100Q:+(0.5%set + 0.15)
5KQ:+(0.5%set + 0.01S)

1.25Q~5KQ(350W/125V)
500~200K (350W/500V)
20uS(350W/125V)
0.515(350W/500V)
5KQ:(0.5%set + 0.025)
200KQ2:+(0.5%set + 0.0055)




SPECIFICATIONS

PEL-2040A PEL-2041A
MEASUREMENT
VOLTAGE READBACK
Range 0~16V 0~80V 0~125V 0~500V
Resolution 0.32mV 1.6mV 2.5mV 10mV
Accuracy £(0.025%set + 0.025% FS)
CURRENT READBACK
Range 0~7A 0~70A 0~1A 0~10A
Resolution 0.14mA 1.4mA 0.02mA 0.2mA
Accuracy £(0.05%set + 0.05% FS)
POWER READBACK
Range 0~35W 0~350W 0~35W 0~350W
Accuracy £(0.1%set + 0.1% FS) *1 : Power FS=Vrange FS x Irange FS
PROTECTION
OlglaErlligZOWER PROTECTION 1-357W 1-357W
Resolution 1.75W 1.75W
Accuracy +(2%set+0.25% FS) +(2%set+0.25% FS)
OVER CURRENT PROTECTION
Range 0~71.4A 0~10.2A
Resolution 0.175A 0.025A
Accuracy +(2%set+0.25% FS) +(2%set+0.25% FS)
OVER VOLTAGE PROTECTION
Range 1-81.6V 1~510V
Resolution 0.2v 1.25v
Accuracy +(2%set+0.25% FS) +(2%set+0.25% FS)
Over Temperature Protection =85C =85C
RATED POWER PROTECTION
Value 385W 385W
Accuracy +(2%set) +(2%set)
GENERAL
SHORT CIRCUIT
Current(CC) =7.7/7A =77/70A | =1.1/1A =11/10A
Voltage(CV ov ov ov ov
Resistance(CR) =1.25Q =0.025Q =15Q,=50Q | =1.25Q
INPUT RESISTANCE(LOAD OFF)
500KQ (Typical)
POWER SOURCE AC100V ~ 230V £10% ; 50Hz / 60Hz + 2Hz
WEIGHT Approx. 3.8 kg

DIMENSIONS & WEIGHT (PEL-2002A)

272(W) x 200(H) x 581(D) mm ; Approx. 17.1kg(full modules)

DIMENSIONS & WEIGHT (PEL-2004A)

435(W) x 200(H) x 581(D) mm ; Approx. 28.4kg (full modules)

ORDERING INFORMATION

Dual Channel Module, (0~80V, 0~20A, 100W) x 2
Dual Channel Module, (1~80V, 0~5A, 30W)+(1~80V, 0~40A, 250W)
Single Channel Module, (0~80V, 0~70A, 350W)

Single Channel Module, (0~500V, 0~10A, 350W)
4-Slot Programmable D.C. Electronic Load Mainframe
2-Slot Programmable D.C. Electronic Load Mainframe

PEL-2020A
PEL-2030A
PEL-2040A
PEL-2041A
PEL-2004A
PEL-2002A

Note : Load module cannot be used without a mainframe

ACCESSORIES :
PEL-2002A/2004A

PEL-2020A/2030A/2040A/2041A

User Manual x1, Power Cord x1
GTL-120 Test Lead x 1, GTL-121 Sense Lead x 1

* PEL-003 x 3 (PEL-2004A); PEL-003 x 1(PEL-2002A)

OPTIONAL ACCESSORIES

PEL-2000A Series Rack Mount Kit

USB Cable, USB 2.0 A-B TYPE CABLE, 4P

PEL-001 GPIB Card
PEL-002

PEL-003 Panel Cover
PEL-016 LAN Card
GTL-248 GPIB Cable (2m)
GTL-249 Frame Link Cable
GTL-246

GTL-232

RS-232C Cable, 9-pin, F-F Type, null modem, 2000mm

GTL-249 Frame Link Cable
ﬁ‘

GTL-120 Test Lead

GTL-121 Sense Lead

Simply Reliable ‘ Good Will Instrument Co., Ltd.
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High Power DC El . Load

GW Instek PEL-5000C series single-channel electronic load provides 150V/ 600V/ 1200V models with a
power range of 6kW~24kW. PEL-5000C has a total of 24 models featuring different combinations of

| power, voltage, and current. It can test and verify the specifications of batteries, electric vehicle

— — chargers/charging stations, electric vehicle batteries and solar panels. PEL-5000C supports parallel
connection for same voltage specification and different power models. PEL-5000C can support up to 8
units connected in parallel to provide a maximum power of 192kW.

For the scenario of battery testing, PEL-5000C specifically provides four battery discharge modes,
namely CC+CV battery discharge test mode, CP+CV battery discharge test mode, CC+ UVP battery
discharge test mode, and CP+ UVP battery discharge test mode. Users can choose a suitable test mode
according to the test requirements. In addition to the four battery discharge modes, PEL-5000C also
provides Time period discharge, Pulse discharge, and RAMP discharge modes. Users can set the

discharge time, or discharge in the pulse current mode, or even set the rising/falling slew rate of the
@ discharge current. These functions can be very flexible in the simulation of the battery discharge current
waveform when an electric vehicle is running.

PEL-5000C Series

In order to meet the verification requirements of different DUTs, PEL-5000C provides a variety of test
functions, including inrush current test mode, solar panel MPPT test mode, automated OCP, OPP test
functions and 150 sets of parameter storage function. The 1200V model of PEL-5000C not only provides
full power output at 1000V, but also provides 60% power output at 1200V output, which is higher than
the 50% power output of other manufacturers of similar electronic loads. High-voltage batteries or
chargers directly connected to the electronic load may cause damage to the electronic load. PEL-5000C
has a built-in slow starter, which not only protects the DC load, but also saves the user's installation
cost and setting time for measurement.

CE€ Rs232 (GPIB | USB | LAN

* Maximum Power up to 192KW

* Up to 8 units of Master/Slave Parallel Control

* 5-digit Digital Voltage, Current and Power
Meter

* Large LCD Display

* Display Voltage Value, Current Value, Watt
Value at the Same Time

* Suitable for Power Factor Regulator (PFC)
Testing (600V, 1200V Models)

The communication interfaces supported by PEL-5000C include GPIB, RS232, USB, and LAN. The
power, voltage and current of each model are shown in the following table:

ORDERING INFORMATION

DC ELECTRONIC LOADS - PEL-5000C Series

* Automatically Perform OCP, OPP Test PEL-5006C-150-600  150V/600A/6kW High Power DC Electronic Load
* The Power-on State Value Can be Set PEL-5008C-150-800  150V/800A/8kW High Power DC Electronic Load
* Constant Current, Constant Resistance, PEL-5010C-150-1000  150V/1000A/10kW  High Power DC Electronic Load
Constant Voltage, Constant Power, Constant PEL-5012C-150-1200  150V/1200A/12kW  High Power DC Electronic Load
Current + Constant Voltage, Constant Power PEL-5015C-150-1500  150V/1500A/15kW  High Power DC Electronic Load
+ Constant Voltage, Dynamic and Short PEL-5018C-150-1800  150V/1800A/18kW  High Power DC Electronic Load
Circuit Modes PEL-5020C-150-2000  150V/2000A/20kW  High Power DC Electronic Load
* Short Circuit Time Can be Set During Short PEL-5024C-150-2000 150V/2000A/24kW  High Power DC Electronic Load
Circuit Ttest PEL-5006C-600-420  600V/420A/6kW High Power DC Electronic Load
% Over Current, Over Power, Over Temperature PEL-5008C-600-560  600V/560A/8kW High Power DC Electronic Load
Protection and Over Voltage Warning PEL-5010C-600-700  600V/700A/10kW  High Power DC Electronic Load

* Voltage Polarity Display Can be Set to Positive PEL-5012C-600-840  600V/840A/12kW  High Power DC Electronic Load
Value (*+") o Negative Value (*-") PEL-5015C-600-1050  600V/1050A/15kW  High Power DC Electronic Load
% Support Solar Panel MPPT Test PEL-5018C-600-1260  600V/1260A/18kW  High Power DC Electronic Load
* Optional Interface: GPIB, RS232, USB, LAN PEL-5020C-600-1400  600V/1400A/20kW High Power DC Electronic Load
PEL-5024C-600-1680  600V/1680A/24kW High Power DC Electronic Load

PEL-5006C-1200-240  1200V/240A/6kW  High Power DC Electronic Load

PEL-5008C-1200-320  1200V/320A/8kW  High Power DC Electronic Load

PEL-5010C-1200-400  1200V/400A/10kW  High Power DC Electronic Load

PEL-5012C-1200-480 1200V/480A/12kW  High Power DC Electronic Load

PEL-5015C-1200-600  1200V/600A/15kW  High Power DC Electronic Load

PEL-5018C-1200-720  1200V/720A/18kW  High Power DC Electronic Load

PEL-5020C-1200-800  1200V/800A/20kW  High Power DC Electronic Load

PEL-5024C-1200-960 1200V/960A/24kW  High Power DC Electronic Load

Rear Panel

PEL-5015C-1200-600
'

Powerrating: 15-> LSkW

OPTIONAL ACCESSORIES

Maximum output voltage:

1200-> 1200V

PEL-022 GPIB Card PEL-030 GPIB+RS-232 Card

PEL-023 RS-232 Card GTL-246 USB Cable, USB 2.0, A-B Type, 1200mm
PEL-024 AN Card GTL-248 GPIB Cable, Double Shielded, 2000mm
PEL-025 USB Card GTL-250 GPIB Cable, Double Shielded, 600mm

PEL-026 Hook Ring

PEL-027-1 Rack Mount Kit For PEL-5006C
PEL-027-2 Rack Mount Kit For PEL-5008C, PEL-5010C, PEL-5012C
PEL-027-3 Rack Mount Kit For PEL-5015C, PEL-5018C
PEL-027-4 Rack Mount Kit For PEL-5020C, PEL-5024C

PEL-028 HANDLES, U-shaped Handle(fixed to the bracket)

HD-DSUB 15 PIN Parallel wire

Note: * Regarding the product delivery date, please contact your regional sales representative.

Good Will Instrument Co., Ltd. ‘ Simply Reliable



PEL-5006C-150-600
PEL-5006C-600-420
PEL-5006C-1200-240

PEL-5008C-150-800
PEL-5008C-600-560
PEL-5008C-1200-320

PEL-5010C-150-1000

PEL-5010C-600-700

PEL-5010C-1200-400

PEL-5012C-150-1200

PEL-5012C-600-840

PEL-5012C-1200-480

PEL-5015C-150-
PEL-5015C-600-
PEL-5015C-1200-600

Power [ Voltage

6kw

8kw

10kwW

12kw

15kwW

18kw

20kwW

24kW

1500 PEL-5018C-150-1800
1050 PEL-5018C-600-1260
PEL-5018C-1200-720

1EY

PEL-5006C-150-600

PEL-5008C-150-800

PEL-5010C-150-1000

PEL-5012C-150-1200

PEL-5015C-150-1500

PEL-5018C-150-1800

PEL-5020C-150-2000

PEL-5024C-150-2000

(600A)
(800A)
(1000A)

(1200A)

(1500A)
(1800A)
(2000A)

(2000A)

PEL-5020C-150-2000
PEL-5020C-600-1400
PEL-5020C-1200-800

600V
PEL-5006C-600-420  (420A)
PEL-5008C-600-560  (560A)
PEL-5010C-600-700  (700A)
PEL-5012C-600-840  (840A)
PEL-5015C-600-1050 (1050A)
PEL-5018C-600-1260 (1260A)
PEL-5020C-600-1400 (1400A)
PEL-5024C-600-1680 (1680A)

PEL-5024C-150-2000
PEL-5024C-600-1680
PEL-5024C-1200-960

1200V

PEL-5006C-1200-240

PEL-5008C-1200-320

PEL-5010C-1200-400

PEL-5012C-1200-480

PEL-5015C-1200-600

PEL-5018C-1200-720

PEL-5020C-1200-800

PEL-5024C-1200-960

(240A)
(320A)
(400A)

(480A)
(600A)

(720A)
(800A)

(960A)

PEL-022 GPIB Card

4

PEL-026 Hook Ring

)
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DC ELECTRONIC LOADS [ Pe-soonc sees

Hieh Power DC El  Load

SPECIFICATIONS

MODEL PEL-5006C-150-600 PEL-5008C-150-800 PEL-5010C-150-1000 PEL-5012C-150-1200

Power*! 6KW 8KW 10KW 12KW

Current 0~60A [ 0-~600A 0~80A | 0-~800A 0~100A | 0~ 1000A 0~120A | 0~ 1200A

Voltage 0~ 150V

Min. Operating Voltage 0.7V @ 600A 0.7V @ 800A [ 0.7V @ 1000A 0.7V @ 1200A

Protections

Over Power Protection (OPP) 105%

Over Current Protection (OCP) 104%

Over Voltage Protection (OVP) 105%

Over Temp Protection (OTP) 90°C+5C

Constant Current Mode

Range™? 60A [ 600A [ 80A [ 800A [ 100A [ 1000A \ 120A \ 1200A

Resolution 0.96mA | 9.6mA | 1.28mA | 12.8mA | 1.6mA | 16mA [ 1.92mA | 19.2mA

Accuracy™? + 0.05% of (Setting + Range)

Constant Resistance Mode

Range 150000-0.25Q [ 0.250-0.0012Q [ 112500-0.1875Q | 0.18750-0.00090 | 9000Q-0.15Q [ 0.150-0.0007Q | 75000~0.125Q | 0.1250~0.0006Q

Resolution 66.666yS |  4.167yQ |  88.888uS |  3.125,Q | 111.111pS | 2.5pQ | 133333us | 2.084pQ

Accuracy +0.2% of (Setting + Range)

Constant Voltage Mode

Range 150V

Resolution 2.5mV

Accuracy + 0.05% of (Setting + Range)

Constant Power Mode

Range 600W 6000W 300w 3000w 1000w 10000W 1200w ‘ 12000W

Resolution 9.6mW 96mW 12.8mW 128mW 16mW 160mW 19.2mW l 192mW

Accuracy +0.1% of +0.1% of +0.1% of +0.1% of +0.1% of +0.1% of +0.1% of +0.1% of
(Setting+Range) (Setting+Range) (Setting+Range) (Setting+Range) (Setting+Range) (Setting+Range) (Setting+Range) (Setting+Range)

Constant Voltage Mode + Co

nstant Current Mode

Range 150V [ 600A [ 150V [ 800A [ 150V [ 1000A [ 150V [ 1200A
Resolution 2.5mV | 9.6mA | 2.5mV [ 128mA | 2.5mV \ 3.2mA \ 2.5mV \ 19.2mA
Accuracy + 1.0% of (Setting + Range)
Constant Voltage Mode + Constant Power Mode
Range 150V [ 6000W [ 150V [ 8000W [ 150V [ 10000w | 150V [ 12000W
Resolution 2.5mV | 96mW | 2.5mV | 128mW | 2.5mV | 160mW. | 2.5mV | 192mW
Accuracy + 1.0% of (Setting + Range)
Surge Test
Surge & Normal current 0~600A \ 0-8300A \ 0~1000A [ 0-1200A
Surge time 10~1000ms | 10~1000ms | 10~1000ms | 10~1000ms
Surge step 1~5
MPPT Mode
Algorithm P&O
Load mode cv
P&O interval 1000ms~60000ms ; resolution 1000ms
Dynamic Mode
Timing
Thigh & Tlow 0.010~9.999 / 99.99 / 999.9 / 9999ms
Resolution 0.001 /0.01 /0.1 /1ms
Accuracy Tps / 10ps / 100ps / Tms + 50ppm
Slew Rate 0.0144A~0.9A/ps [ 0.144A~9A/ps | 0.0192A~1.2A/ps | 0.192A~12A/ps | 0.024A~1.5A/ps | 0.24A~15A/ps [ 0.0288A~1.8A/ps | 0.288A~18A/ps
Resolution 0.0036A/ps | 0.036A/us | 0.0048A/us | 0.048A/ps | 0.006A/us |  0.06A/ps | 0.0072A/us |  0.072A/ps
Min. Rise Time 66.7ps (typical)
Current
Range [ 0~60A [ 60~600A | 0~80A [ 80~800A | 0~100A [ 100~1000A | 0~120A [ 120~1200A |
Resolution | 0.96mA | 9.6mA | 1.28mA | 12.8mA | 1.6mA 16mA | 1.92mA | 19.2mA |
Measurement
Voltage Read Back
Range (5 Digital) 0-15V [ 1s-150v ] 0-~15V [ 1s5-150v | 0~15V [ 15-150v | 0-15V. [ 15-150V
Resolution 0.25mvV | 2.5mV | o02smv | 2.5mV [ 025mv_ | 2.5mV [ 025mv_ | 2.5mV
Accuracy +0.025% of (Reading + Range)
Current Read Back
Range (5 Digital) 0~60A [ 60~600A | 0~80A [ 80~800A | 0~100A [ 100~1000A | 0~120A [ 120~1200A
Resolution 0.96mA | 9.6mA \ 1.28mA | 12.8mA | 1.6mA 16mA \ 1.92mA | 19.2mA
Accuracy +0.05% of (Reading + Range)
Power Read Back
Range (5 Digital) [ 6000W I 8000W I 10000W I 12000W |
Accuracy | + 0.06% of (Reading + Range) ‘
General
Typical Short Resistance 0.00120 \ 0.0009Q \ 0.0007Q \ 0.0006Q
Maxi Short Current 600A \ 800A \ 1000A \ 1200A
Load ON Voltage 0.25 ~ 62.5V
Load OFF Voltage 0~ 625V
Power C pti 400VA 750VA 750VA 750VA
Dimension (HxWxD) 446x444x763mm 572x444x763mm 572x444x763mm 572x444x763mm
HxWxD (Not included wheels) 342x444x763mm 468x444x763mm 468x444x763mm 468x444x763mm
Weight 62 kg 77.5 kg 84.8 kg 92 kg
Temperature™ 0~40°C
Safety & EMC CE
. Note *1 : The power rating specifications at ambient temperature = 25°C
COOImg : Advanced Fan Cooled Note *2 : The ?ange is autimpatlcally or forcing to range |Ipon|y in CC Mode
Input AC Power : 100~240 Vac +10% * 50/60Hz, Single-phase Note *3 : If the operating current is below range 0.1%, the accuracy specification is 0.1% F.S.
Note *4 : Operating temperature range is 0~40°C * all specifications apply for 25°C+5°C
Voltage, Voltage, Voltage,
150V [y 150V Jrmmy 150V [y 150V [y
BKW 8KW 10KW 12KW
Power Curve Power Curve Power Curve Power Curve
10 10V 10V 10
0.7 J 0.7V J 0.7\ 0.7\
40A 600A Cyrrent 53.3A 800V Cyrrent 66.6A 1000A Cyrrent 80A 1200A Cyrrent
PEL-5006C-150-600 PEL-5008C-150-800 PEL-5010C-150-1000 PEL-5012C-150-1200
Good Will Instrument Co., Ltd. | Simply Reliable



MODEL PEL-5015C-150-1500 PEL-5018C-150-1800 PEL-5020C-150-2000 PEL-5024C-150-2000
Power™] 15KW 18KW | 20KW 24KW
Current 0~150A | 0~1500A 0~180A | 0-~1800A | 0~200A | 0~ 2000A 0~200A [ 0~ 2000A
Voltage 0~ 150V
Min. Operating Voltage 0.7V @ 1500A 0.7V @ 1800A [ 0.7V @ 2000A 0.7V @ 2000A
Protections
Over Power Protection (OPP) 105%
Over Current Protection (OCP) 104%
Over Voltage Protection (OVP) 105%
Over Temp Protection (OTP) 90°C+5°C
C Current Mode
Range™ 150A [ 1500A [ 180A [ 1800A [ 200A [ 2000A [ 200A [ 2000A
Resolution 2.4mA | 24mA | 2.88mA | 28.8mA | 3.2mA | 32mA | 3.2mA | 32mA
Accuracy™ + 0.05% of (Setting + Range)
C i e Mode
Range 60000~0.1Q [ 0.10~0.0005Q [ 5000Q~0.0833Q [ 0.08330~0.0004Q | 4500Q~0.075Q [ 0.075Q~0.0004Q [ 4500Q~0.075Q | 0.0750~0.0004Q
Resolution 166.6664S | 1.667puQ | 200pS | 1.389pQ | 222.22pS | 1.25pQ | 222.22ps ] 1.25pQ
Accuracy +0.2% of (Setting + Range)
Constant Voltage Mode
Range 150v
Resolution 2.5mV
Accuracy + 0.05% of (Setting + Range)
Constant Power Mode
Range 1500W 15000W 1800W 18000W 2000\ 20000W 2400W 24000W
Resolution 24mW 240mW 28.8mW 288mW 32mW 320mW 38.4mW 384mW
Accuracy 1.0A'I% of 1‘0A'I% of 1_0.1% of 1‘0A'I% of t.OA'I% of 1.0.1% of 1_0.1% of t.OA'I% of
(Setting+Range)| (Setting+Range)| (Setting+Range) | (Setting+Range) | (Setting+Range) | (Setting+Range)| (Setting+Range) | (Setting+Range)

Constant Voltage Mode + Constant Current Mode

Range 150V [ 1500A [ 150V [ 1800A [ 150V [ 2000A [ 150V [ 2000A
Resolution 2.5mV | 24mA | 2.5mV | 28.8mA | 2.5mV | 32mA | 2.5mV | 32mA
Accuracy + 1.0% of (Setting + Range)
Constant Voltage Mode + Constant Power Mode

Range 150V [ 15000W | 150V [ 18000W | 150V [ 20000W | 150V [ 24000W
Resolution 2.5mV | 240mwW | 2.5mV | 288mwW | 2.5mV | 320mw | 2.5mV. | 384mW
Accuracy + 1.0% of (Setting + Range)
Surge Test
Surge & Normal current 0~1500A 0~1800A 0~2000A 0~2000A
Surge time 10~1000ms | 10~1000ms | 10~1000ms | 10~1000ms
Surge step 1~5

MPPT Mode
Algorithm P&O

Load mode Ccv

P&O interval 1000ms~60000ms ; resolution 1000ms

Dynamic Mode
Timing
Thigh & Tlow 0.010~9.999 / 99.99 / 999.9 / 9999ms

Resolution 0.001 /0.01 /0.1 /1ms
Accuracy Tps / 10ps / 100ps / Tms + 50ppm
Slew Rate 0.036A~2.25A/ps | 0.360A~22.5A/ps | 0.0432A~2.7A/ps | 0.432A~27A/ps | 0.048A~3A/us | 0.48A~30A/us | 0.048A~3A/ps | 0.48A~30A/ps
Resolution 0.009A/ps | 0.09A/ps | 0.0108A/ps | 0.108A/ps | 0.012A/pys |  0.J2A/ps | 0.012Ajps |  0.12A/ps
Min. Rise Time 66.7ps (typical)
Current

Range [ 0-150A [ 150~1500A ] 0~180A [ 180~1800A | 0-200A [ 200~2000A | 0~200A [ 200~2000A
Resolution | 2.4mA | 24mA | 2.88mA | 28.8mA | 3.2mA | 32mA | 3.2mA | 32mA
Measurement
Voltage Read Back

Range (5 Digital) 0~15V [ 15150V ] 0-~15V [ 15-150v ] 0~15V [ 15-150v ] 0~15V [ 15~150v
Resolution 0.25mvV__ | 2.5mV | 0.25mV___ | 2.5mV | 0.25mV | 2.5mV | 0.25mvV__ | 2.5mV
Accuracy +0.025% of (Reading + Range)
Current Read Back

Range (5 Digital) 0-150A [ 15-1500A | 0-~180A | 180~1800A | 0-~200A [ 200~2000A | 0~200A [ 200~2000A
Resolution 2.4mA | 24mA 2.88mA | 28.8mA | 3.2mA \ 32mA \ 3.2mA | 32mA
Accuracy + 0.05% of (Reading + Range)

Power Read Back

Range (5 Digital) [ 15000W I 18000W I 20000W I 24000W
Accuracy | + 0.06% of (Reading + Range)
General
Typical Short Resistance 0.0005Q [ 0.0004Q [ 0.0004Q [ 0.0004Q

Maxi Short Current 1500A | 1800A \ 2000A \ 2000A

Load ON Voltage 0.25 ~ 62.5V

Load OFF Voltage 0~62.5V

Power Consumption 1100VA 1100VA 1450VA 1450VA

Dimension (HxWxD) 761x444x763mm 761x444x763mm 887x444x763mm 887x444x763mm
HxWxD (Not included wheels) 657x444x763mm 657x444x763mm 783x444x763mm 783x444x763mm
Weight 116.5 kg 124 kg 140.5 kg 155 kg
Temperature™ 0~40°C

Safety & EMC CE

. Note *1 : The power rating specifications at ambient temperature = 25°C

Cooling : Advanced Fan Cooled Note *2 : The fange is aucgompancauy or forcing to range Hpon\y in CC Mode

Input AC Power : 100~240 Vac +10% °> 50/60Hz, Single-phase Note *3 : If the operating current is below range 0.1%, the accuracy specification is 0.1% F.S.

Note *4 : Operating temperature range is 0~40"C * all specifications apply for 25°C+5°C
Voltage Voltage, Volt Voltage,
150V 150V 50V — 150V ==
15KW 18KW 20kW 24KW
Power Curve Power Curve Power Curve Power Curve
10! 10' 10! 12V
0.7\ 0.7\ 0.7V J 0.7V} J
100A 1500A Cyrrent 120A 1800A Gyrrent 133.3A 2000A Gyrrent 160A 2000A Gyrrent
PEL-5015C-150-1500 PEL-5018C-150-1800 PEL-5020C-150-2000 PEL-5024C-150-2000

Simply Reliable ‘ Good Will Instrument Co., Ltd.

DC ELECTRONIC LOADS - PEL-5000C Series



SPECIFICATIONS

MODEL PEL-5006C-600-420 PEL-5008C-600-560 PEL-5010C-600-700 PEL-5012C-600-840
Power™ 6KW KW 10KW 12KW
Current 0~42A ] 0 ~ 420A 0~56A | 0 ~ 560A 0~70A [ 0~700A 0~84A [ 0~ 840A
Voltage 0 ~ 600V
Min. Operating Voltage 10V @ 420A I 10V @ 560A I 10V @ 700A \ 10V @ 840A
Protections
Over Power Protection (OPP) 105%
Over Current Protection (OCP)| 104%
Over Voltage Protection (OVP) 105%
Over Temp Protection (OTP) 90°C+5°C
Constant Current Mode
Range™ 42A [ 420A [ 56A [ 560A [ 70A [ 700A [ 84A [ 840A
Resolution 0.672mA | 6.72mA | 0.896mA | 8.96mA | 1.12mA | 112mA | 1334mA [ 13.44mA
Accuracy™ + 0.05% of (Setting + Range)
Constant Resistance Mode
Range 857120-1.42853Q] 1.428530-0.02384Q 64284Q~1.0714Q [ 1.0714Q-0.01788Q | 51427.20~0.85712Q | 0.857120~0.014304Q [ 428560~0.714267Q | 0.714267Q-0.01192Q
Resolution 11.6669pS | 23.84yQ | 15555945 | 17.88yQ | 19.4449pS | 14.304pQ | 23.3339pS | 11.92uQ
Accuracy +0.2% of (Setting + Range)
Constant Voltage Mode
Range 600V
Resolution 10mV
Accuracy + 0.05% of (Setting + Range)
Constant Power Mode
Range 600W 6000W 300W 8000w 1000W 10000W 1200W 12000W
Resolution 9.6mW 96mW 12.8mW 128mW 16mW 160mW 19.2mW 192mW
Accuracy +0.2% of +0.1% of +0.2% of +0.1% of +0.2% of +0.1% of +0.2% of +0.1% of
(Setting+Range)| (Setting+Range)| (Setting+Range)| (Setting+Range)| (Setting+Range)| (Setting+Range)| (Setting+Range) | (Setting+Range)
Constant Voltage Mode + Constant Current Mode
Range 600V [ 420A [ 600V [ 560A [ 600V [ 700A [ 600V [ 840A
Resolution 10mv_ | 6.72mA | 10mV | 8.96mA | 10mV | 11.2mA | 10mV | 13.44mA
Accuracy + 1.0% of (Setting + Range)
Constant Voltage Mode + Constant Power Mode
Range 600V [ 6000W | 600V [ 8000W | 600V [ 10000W | 600V [ 12000W
Resolution 10mv_ | 96mw | 10mV | 128mwW_ | 10mV | 160mW | 10mV | 192mW
Accuracy + 1.0% of (Setting + Range)
Surge Test
Surge & Normal current 0~420A [ 0~560A [ 0~700A [ 0~840A
Surge time 10~1000ms | 10~1000ms | 10~1000ms | 10~1000ms
3 Surge step 1-5
] MPPT Mode
(%] T
O Algorithm P&O
S Load mode [&Y]
2 P&O interval 1000ms~60000ms ; resolution 1000ms
o Dynamic Mode
o Timing
Thigh & Tlow 0.010~9.999 / 99.99 / 999.9 / 9999ms
Resolution 0.001/0.01 /0.1 /1ms
Accuracy Tps / 10ps / 100ps / 1ms + 50ppm
Slew Rate 0.0288~1.8A/us | 0.288A~18A/ps | 0.0288A~1.8A/ps | 0.288A~18A/ps | 0.0336A~2.1A/ps | 0.336A~21A/ps | 0.0384A~2.4/ps | 0.384A~24A/ps
Resolution 0.0072A/ps | 0.072A/ps |  0.0072A/us |  0.072A/ps 0.0084A/ps |  0.084A/us | 0.0096A/us |  0.096A/ps
w0 Current
(a) Range [ 0~42A | 42~420A | 0~56A [ 56~560A | 0~70A [ 70~700A | 0~84A [ 84-840A
<< Resolution | 0.672mA | 6.72mA | 0.896mA | 8.96mA | 1.12mA | 11.2mA | 1.334mA | 13.34mA
(@) Measurement
- Voltage Read Back
(@] Range (5 Digital) 0-60V | 60~600V | 0~60V [ 60~600V | 0~60V [ 60~600V | 0~60V [ 60600V
o Resolution TmV \ 10mv | TmV \ 10mV \ TmV \ 10mV | TmV | 10mV
Z Accuracy +0.025% of (Reading + Range)
(@) Current Read Back
o Range (5 Digital) 0~42A | 42~420A | 0~56A [ 56~560A | 0~70A [ 70~700A | 0~84A [ 84-840A
[ Resolution 0.672mA | 6.72mA | 0.896mA | 8.96mA | 112mA | 11.2mA | 1.334mA | 13.34mA
(@) Accuracy +0.05% of (Reading + Range)
Ll Power Read Back
=l Range (5 Digital) [ 6000W/ I 8000W I 10000W I 12000W
L Accuracy | + 0.06% of (Reading + Range)
(@] General
(a)] Typical Short Resi e 0.0239Q [ 0.0179Q \ 0.0143Q [ 0.00120Q
Maximum Short Current 420A | 560A | 700A | 840A
Load ON Voltage 0.4 ~ 100V
Load OFF Voltage 0~ 100V
Power Consumption 400VA 750VA 750VA 750VA
Dir ion (HxWxD) 446x444x763mm 572x444x763mm 572x444x763mm 572x444x763mm
HxWxD (Not included wheels) 342x444x763mm 468x444x763mm 468x444x763mm 468x444x763mm
Weight 62 kg 77.5 kg 84.8 kg 92 kg
Temperature™ 0~40°C
Safety & EMC CE
Note *1 : The power rating specifications at ambient temperature = 25°C
COOliﬂg : Advanced Fan Cooled Note *2 : The range is automatically or forcing to range Il only in CC Mode
Input AC Power : 100~240 Vac +10% * 50/60Hz, Single-phase Note *3 : If the operating current is below range 0.1%, the accuracy spec\ﬁcat\on.is 0.1.% F.S.
Note *4 : Operating temperature range is 0~40°C » all specifications apply for 25°C+5°C
Voltage Voltage
Voltage Voltage 600V [ 600V [
600V [m— 600V [m—
T0KW 12KW
o o Power Curve Power Curve
14.29 14.29 14.29 14.29
10V - 10 il 10 — 10
10A 420A Current 13.33A S60A cy 16.66A 700A (:mm 20A 840A Cyrrent
PEL-5006C-600-420 PEL-5008C-600-560 PEL-5010C-600-700 PEL-5012C-600-840
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SPECIFICATIONS

MODEL

PEL-5015C-600-1050

PEL-5018C-600-1260 PEL-5020C-600-1400 PEL-5024C-600-1680

Power™

15KW

18KW 20KW 24KW

Current

0~105A | 0~ 1050A

0~126A | 0~ 1260A 0~140A | 0~ 1400A 0~168A | 0~ 1680A

Voltage

0 ~ 600V

Min. Operating Voltage

10V @ 1050A I

10V @ 1260A I 10V @ 1400A I 10V @ 1680A

Protections

Over Power Protection (OPP)

105%

Over Current Protection (OCP)

104%

Over Voltage Protection (OVP)

105%

Over Temp Protection (OTP)

90°C+5°C

Constant Current Mode

Range™

105A [ 1050A

126A [ 1260A [ 140A [ 1400A [ 168A [ 1680A

Resolution

1.68mA | 16.8mA

2.016mA | 20.16mA | 2.24mA | 22.4mA | 2.688mA |  26.88mA

Accuracy™

+ 0.05% of (Setting + Range)

Constant Resistance Mode

Range 34284.8~0.571413Q]  0.571413-0.009536Q [ 28570.67-0.4761780Q | 0.476178-0.007947Q [ 25713.6~0.42856Q | 0.42856~0.007152Q | 21428~0.357133Q | 0.357133-0.00596Q

Resolution 29.1674pS | 9.536uQ |  35.0009uS | 7.947uQ |  38.8899uS | 7.152uQ |  46.6679uS 5.96uQ

Accuracy +0.2% of (Setting + Range)

Constant Voltage Mode

Range 600V

Resolution 10mV,

Accuracy + 0.05% of (Setting + Range)

Constant Power Mode

Range 1500W 15000W 1800W 18000W 2000W 20000W 2400W 24000W

Resolution 24mW 240mW 28.8mW 288mW. 32mW 320mW 38.4mW 384mW

Accuracy tQ.Z% of i_0,1% of tQ.Z% of t‘OAl% of i_0,2% of i_OJ% of ip.z% of tVOAl% of
(Setting+Range) (Setting+Range) (Setting+Range) (Setting+Range) (Setting+Range) (Setting+Range) (Setting+Range) (Setting+Range)

Constant Voltage Mode + Constant Current Mode

Range 600V [ 1050A | 600V [ 1260A [ 600V [ 1400A [ 600V [ 1680A

Resolution 10mV | 16.8mA | 10mV | 2006mA | 10mV | 22.4mA | 10mV | 26.88mA

Accuracy + 1.0% of (Setting + Range)

Constant Voltage Mode + Constant Power Mode

Range 600V [ 15000W | 600V [ 18000W | 600V [ 20000W | 600V [ 24000W

Resolution 1omv_ | 240mW_ | 10mV | 288mW_ | 10mV | 320mW | 10mV | 384mw

Accuracy + 1.0% of (Setting + Range)

Surge Test

Surge & Normal current 0~1050A [ 0~1260A [ 0~1400A [ 0~1680A

Surge time 10~1000ms \ 10~1000ms \ 10~1000ms \ 10~1000ms

Surge step 1~5

MPPT Mode

Algorithm P&O

Load mode cv

P&O interval 1000ms~60000ms : resolution 1000ms

Dynamic Mode

Timing

Thigh & Tlow 0.010~9.999 / 99.99 / 999.9 / 9999ms

Resolution 0.001 /0.01 /0.1 /1ms

Accuracy Tps / 10ps / 100ps / Tms + 50ppm

Slew Rate 0.0432A~2.7A/ps|  0.432A~27A/ps| 0.048A~3A/ps | 0.48A~30A/us | 0.0528A~3.3A/ps | 0.528A~33A/us | 0.0576A~3.6A/ps | 0.576A~36A/us

Resolution 0.0108A/ps |  0.108A/us |  0.012A/ps | 0.12A/ps | 0.0132A/us |  0.132A/ps | 0.0144A/ps |  0.144A/ps

Current

Range [ 0~105A | 105~1050A | 0~126A |  126~1260A | 0~140A | 140~1400A | 0~168A | 168~1680A

Resolution \ 1.68mA | 16.8mA | 2.016mA | 20.16mA | 2.24mA | 22.4mA | 2.688mA |  26.88mA

Measurement

Voltage Read Back

Range (5 Digital) 0-60V | 60-600V | 0-60V | 60-600V | 0-60V [ 60~600v | 0~60V [ 60~600V

Resolution TmV, | 10mV | TmV, | 10mV | TmV, | 10mV | TmV, | 10mV

Accuracy +0.025% of (Reading + Range)

Current Read Back

Range (5 Digital) 0-105A | 105~1050A | 0-126A |  126~1260A | 0-140A | 140~1400A | 0-168A | 168~1680A

Resolution 1.68mA | 16.8mA | 2.016mA | 20.16mA | 2.24mA | 224mA | 2.688mA | 26.88mA

Accuracy + 0.05% of (Reading + Range)

Power Read Back

Range (5 Digital) [ 15000W I 18000W I 20000W I 24000W

Accuracy + 0.06% of (Reading + Range)

General

Typical Short Resi e 0.0096Q [ 0.0080Q [ 0.0072Q [ 0.0060Q

Maximum Short Current 1050A | 1260A | 1400A | 1680A

Load ON Voltage 0.4 ~ 100V

Load OFF Voltage 0~ 100V

Power Consumption 1100VA 1100VA 1450VA 1450VA

Dimension (HxWxD) 761x444x763mm 761x444x763mm 887x444x763mm 887x444x763mm

HxWxD (Not included wheels 657x444x763mm 657x444x763mm 783x444x763mm 783x444x763mm

Weight 116.5 kg 124 kg 140.5 kg 155 kg

Temperature™ 0~40°C

Safety & EMC CE

. Note *1 : The power rating specifications at ambient temperature = 25°C
COOIIng : Advanced Fan Cooled Note *2 : The fange is autgompat\cally or forcing to range Ilponly in CC Mode

Input AC Power : 100~240 Vac +10% > 50/60Hz, Single-phase

Note *3 : If the operating current is below range 0.1%, the accuracy specification is 0.1% F.S.
Note *4 : Operating temperature range is 0~40°C - all specifications apply for 25°C£5°C

Voltage Voltage Voltage Voltage
600V [ 600V [y 600V == 600V =
15KW 18KW 20KW 24KW
Power Curve Power Curve Power Curve Power Curve
14.29 14.29 14.29 14.29
10 10 Y = Y ==
25A 1050A Cyrrent 4.16A 1260A Current 33.33A T400A Current 40A 1680A Current
PEL-5015C-600-1050 PEL-5018C-600-1260 PEL-5020C-600-1400 PEL-5024C-600-1680

Simply Reliable ‘ Good Will Instrument Co., Ltd.

DC ELECTRONIC LOADS - PEL-5000C Series



DC ELECTRONIC LOADS [ Pe-soonc sees

Hieh Power DC El  Load

SPECIFICATIONS

MODEL

PEL-5006C-1200-240

PEL-5008C-1200-320

PEL-5010C-1200-400

PEL-5012C-1200-480

Power™

6KW

8KW

T0KW

12KW

Current

0~ 24A [ 0-~240A

0~32A | 0~320A

0~ 40A [ 0-400A

0~ 48A [ 0-~480A

Voltage

0~12

ooV

Min. Operating Voltage

15V @ 240A

I 15V @ 320A

15V @ 400A

I 15V @ 480A

Protections

Over Power Protection (OPP)

105%

Over Current Protection (OCP)

104%

Over Voltage Protection (OVP)

104%

Over Temp Protection (OTP)

90C=

5°C

Constant Current Mode

Range™

24A

\ 240A

[ 32A

\ 320A \

40A

400A

\ 48A

[ 480A

Resolution

0.384mA

| 3.84mA

| 0512mA

| 5.12mA |

0.64mA

6.4mA

| 0.768mA

| 7.68mA

Accuracy™

+ 0.05% of (Setti

ng + Range)

Constant Resistance Mode

Range

30KQ~50

[ 50-0.0625Q [ 22.5KQ-3.75Q [ 3.750-0.0468Q |

18KQ~3Q

3Q0~0.0375Q

[ 15k0~2.5Q

[ 2.50-0.0312Q

Resolution

3.333,S

| 8333440

| 4.444S

| 62.5pQ |

5.5555,S

5040

| 6.6666pS

| 41.667pQ

Accuracy

+0.2% of (Setti

ng + Range)

Constant Voltage Mode

Range

1200V

Resolution

20m

\

Accuracy

+ 0.05% of (Setting + Range)

Constant Power Mode

Range

600W

6000W

300w

8000w

1000W

10000W

1200W

12000W

Resolution

9.6mW

96mW

12.8mW

128mW

16mW

160mW

19.2mW

192mW

Accuracy

+0.1% of
(Setting+Range)

+0.1% of
(Setting+Range)

+0.1% of
(Setting+Range)

+0.1% of
(Setting+Range)

+0.1% of
(Setting+Range)

+0.1% of
(Setting+Range)

+0.1% of
(Setting+Range)

+0.1% of
(Setting+Range)

Constant Voltage Mode

+ Constant Current Mode

Range

1200V 240A

[ 1200V

[ 320A [ 1200V [

400A

[ 1200V [ 480A

Resolution

\
20mV | 3.84mA

| 20mV

| sa2mA ] 20mV |

6.4mA

| 20mV | 7.68mA

Accuracy

+1.0% of (Setting + Range)

Constant Voltage Mode

+ Constant Power Mode

Range

1200V [ 6000W

[ 1200V

[ 8000W [ 1200V [

10000W

[ 1200V [ 12000W

Resolution

20mV | 96mW

| 20mV

| 128mW | 20mV |

160mW

| 20mV | 192mW

Accuracy

+ 1.0% of (Setting + Range)

Surge Test

Surge & Normal current

0~240A

[ 0-320A [

0~400A

[ 0-480A

Surge time

10~1000ms

| 10~1000ms |

10~1000ms

| 10~1000ms

Surge step

MPPT Mode

Algorithm

P&O

Load mode

cv

P&O interval

1000ms~60000ms ; resolution 1000ms

Dynamic Mode

Timing

Thigh & Tlow

0.010~9.999 / 99.99 / 999.9 / 9999ms

Resolution

0.001/0.01 /0.1 /1ms

Accuracy

Tps / 10ps / 100ps / Tms + 50ppm

Slew Rate

0.0192A~1.2A/ps| 0.192A~12A/ps | 0.0192A~1.2A/ps | 0.192A~12A/ps | 0.0224A~1.4A/ps | 0.224A~14A/ps |0.0256A~1.6A/ps | 0.256A~16A/ps

Resolution

0.0048A/ps |  0.048A/ps

| 0.0048A/ps

0.048A/us | 0.0056A/ps |

0.056A/ps

| 0.0064A/us | 0.064A/ps

Current

Range

\ 0~24A [ 24-240A

[ 0-32A

[ 32-320A | 0~40A \

40~400A

48~480A

Resolution

| 0384mA | 3.84mA

| 0.512mA

| 5.12mA | 0.64mA |

6.4mA

} 0-48A [

0.768mA | 7.68mA

Measurement

Voltage Read Back

Range (5 Digital)

0~120V ‘ 120~1200V

[ o0~-120v

[ 120-1200v [ 0~120V [

120~1200V

[ o-120v [ 120~1200v

Resolution

2mV, | 20mV

| 2mV,

| 20mV | 2mV |

20mV

| 2mV | 20mV

Accuracy

+0.025% of (Reading + Range)

Current Read Back

Range (5 Digital)

0~24A [ 24-240A

[ 0~32A

[ 32-320A ] 0~40A [

40~400A

[ 0-48A [ 48-480A

Resolution

0.384mA | 3.84mA

| o0512mA

[ s12mA [ o064mA |

6.4mA

| 0768mA ] 7.68mA

Accuracy

+0.05% of (Reading + Range)

Power Read Back

Range (5 Digital)

[ 6000W

I 8000W

10000W

I 12000W

Accuracy

+ 0.06% of (Reading + Range)

General

Typical Short R 1ce

0.0625Q

\ 0.0469Q [

0.0375Q

\ 0.0313Q

Maxi Short Current

240A

[ 320A

400

A

| 480A

Load ON Voltage

0.96 ~ 240V

Load OFF Voltage

0 ~ 240V

Power Consumption

400VA

750VA

750VA

750VA

Dimension (HxWxD)

446x444x763mm

572x444x763mm

572x444x763mm

572x444x763mm

HxWxD (Not included wheels)

342x444x763mm

468x444x763mm

468x444x763mm

468x444x763mm

Weight

62 kg

77.5 kg

84.8 kg

92 kg

Temperature™

Safety & EMC

Cooling : Advanced Fan Cooled

Input AC Power : 100~240 Vac +10% * 50/60Hz, Single-phase

Voltage

1200 V =
1000V E—

KW
Power Curve

25

- |

3A 6A 240A
Current

PEL-5006C-1200-240

Note *1 : The power rating specifications at ambient temperature = 25°C

Note
Not:

: The range is automatically or forcing to range Il only in CC Mode
f the operating current is below range 0.1%, the accuracy specification is 0.1% F.S.

Note *4 : Operating temperature range is 0~40°C » all specifications apply for 25°C+5°C

Voltage Voltage V:'zlzgev -
1200 V= 1200 V=
1000V ~¥ 1000V, ~§ 1000V Ms 2k
s 1okw Power Curve
Power Curve Power Curve
2
s — s ] s |
s 4A 8A 320A 15V 6A 12A 430A
SA10A 400A Current
Current Current
PEL-5008C-1200-320 PEL-5010C-1200-400 PEL-5012C-1200-430

Good Will Instrument Co., Ltd. | Simply Reliable




SPECIFICATIONS

MODEL

PEL-5015C-

1200-600

PEL-5018C-1200-720

PEL-5020C-1200-800

PEL-5024C-1200-960

Power™|

T15KW

18KW

20KW

24KW

Current

0 ~ 60A I

0 ~ 600A

0~72A

0~ 720A 0 ~ 80A

0 ~ 800A

0~ 96A

0 ~ 960A

Voltage

0~ 1200V

Min. Operating Voltage

15V @

600A I

15V @ 720A I

15V @ 800A

I 15V @ 960A

Protections

Over Power Protection (OPP)

105%

Over Current Protection (OCP)

104%

Over Voltage Protection (OVP)

104%

Over Temp Protection (OTP)

90°C+5C

Constant Current Mode

Range™

60A [

600A [

72A

720A [ 80A

800A

[ 96A

960A

Resolution

0.96mA |

9.6mA |

1.152mA

11.52mA [ 1.28mA

12.8mA

| 1.536mA

15.36mA

Accuracy™

+ 0.05% of (Setting + Range)

Constant Resistance Mode

Range

120-2Q |

20~ 0.0250Q

[ 10KQ~1.666Q [ 1.666Q0~0.0208Q |

9KQ~1.5Q

[ 1.50-0.0187Q |

7.5KQ~1.25Q [ 1.250-0.0156Q

Resolution

8.3333uS |

33.334pQ |

10pS

27.778uQ | 11.111pS

25pQ

| 13.333pS

20.834pQ

Accuracy

+0.2% of (Setting + Range)

Constant Voltage Mode

Range

1200V

Resolution

20mV

Accuracy

+ 0.05% of (Setting + Range)

Constant Power Mode

Range

1500W

15000W

1800W

18000W 2000w

20000W

2400W

24000W

Resolution

24mW

240mW

28.8mW

288mW 32mwW

320mWw

38.4mW

384mW

Accuracy

+0.1% of
(Setting+Range)

+0.1% of
(Setting+Range)

£0.1% of
(Setting+Range)

+0.1% of
(Setting+Range)

+0.1% of

(Setting+Range)

+0.1% of
(Setting+Range)

+0.1% of
(Setting+Range)

+0.1% of
(Setting+Range)

Constant Voltage Mode + Constant Current Mode

Range

1200V \

600A [

1200V

720A \ 1200V

800A

[ 1200V

960A

Resolution

20mV |

9.6mA |

20mVv

3.2mA | 20mV

3.84mA

| 20mV

15.36mA

Accuracy

+ 1.0% of (Setting + Range)

Constant Voltage Mode + Constant Power Mode

Range

1200V [

15000W [

1200V

18000W [ 1200V

20000W

[ 1200V

24000W

Resolution

20mV |

240mW |

20mVv

288mW | 20mV

320mw

| 20mV

384mW

Accuracy

+ 1.0% of (Setting + Range)

Surge Test

Surge & Normal current

0~600A [

0~720A [

0~800A

[ 0~960A

Surge time

10~1000ms \

10~1000ms |

10~1000ms

| 10~1000ms

Surge step

MPPT Mode

Algorithm

P&O

Load mode

cv

P&O interval

1000ms~60000ms ; resolution 1000ms

Dynamic Mode

Timing

Thigh & Tlow

0.0710~9.999 / 99.99 / 999.9 / 9999ms

Resolution

0.001/0.01 /0.1 /1ms

Accuracy

Tps / 10ps / 100ps / Tms + 50ppm

Slew Rate

0.0288A~1.8A/ps| 0.288A~18A/ps | 0.032A~2A/ps | 0.32A~20A/ps | 0.0352A~2.2A/ps | 0.352A~22A/ps | 0.0384A~2.4A/us | 0.384A~24A/us

Resolution

0.0072A/ps |

0.072A/ps |

0.008A/ps

0.08A/ps | 0.0088A/ps

0.088A/ps

| 0.0096A/ps

0.096A/ps

Current

| Range

0~60A [

60~600A |

0~72A

72~720A | 0~80A

80~800A

[ 0~96A

96~960A

| Resolution

0.96mA

9.6mA |

1.152mA

11.52mA | 1.28mA

12.8mA

| 1.536mA

15.36mA

| Measurement

Voltage Read Back

Range (5 Digital)

0-120V |

120-1200V |

0~120V

120-1200V | 0-120V

120~1200V

[ o0-120v

120~1200V

Resolution

2mV, |

20mV |

2mV

20mV | 2mV,

20mVv

| 2mV,

20mV

Accuracy

+0.025% of (Reading + Range)

Current Read Back

Range (5 Digital)

0~60A [

60~600A |

0~72A

72~720A | 0~80A

80~800A

[ 0~96A

96~960A

Resolution

0.96mA

9.6mA |

1.152mA

11.52mA | 1.28mA

12.8mA

| 1.536mA

15.36mA

Accuracy

+0.05% of (Reading + Range)

Power Read Back

| Range (5 Digital)

15000W I

18000W

20000W

I 24000W

| Accuracy

+ 0.06% of (Reading + Range)

General

Typical Short Resistance

0.0250Q [

0.0209Q [

0.0188Q

[ 0.0157Q

Maximum Short Current

600A |

720A

800A

| 960A

Load ON Voltage

0.96 ~ 240V

Load OFF Voltage

0 ~ 240V

Power Consumption

1100VA

1100VA

1450VA

1450VA

Dimension (HxWxD)

761x444x763mm

761x444x763mm

887x444x763mm

887x444x763mm

HxWxD (Not included wheels)

657x444x763mm

657x444x763mm

783x444x763mm

783x444x763mm

Weight

116.5 kg

124 kg

140.5 kg

155 kg

DC ELECTRONIC LOADS - PEL-5000C Series

0~40°C
CE

Temperature™
Safety & EMC

*1: The power rating specifications at ambient temperature = 25°C
: The range is automatically or forcing to range Il only in CC Mode
: If the operating current is below range 0.1%, the accuracy specification is 0.1% F.S.

Cooling : Advanced Fan Cooled
Input AC Power : 100~240 Vac +10% * 50/60Hz, Single-phase

Note *.
Note *4 : Operating temperature range is 0~40°C * all specifications apply for 25°C+5°C

Voltage

1200 V™=
1000 VE—T

Voltage

1200 v I Voltage
1000V ~§

1200 V ==
1000 VE—

Voltage

1200 v jp=
1000 V] ~§

15KW
Power Curve

18KW

Power Curve

20KW
Power Curve

24KW
Power Curve

25 25
2 = |
s - s - 15 fi
7SAISA 600 ent SATEA - 10A20A 800A 12A 24A 960A
Current Current
PEL-5015C-1200-600 PEL-5018C-1200-720 PEL-5020C-1200-800 PEL-5024C-1200-960

Simply Reliable ‘ Good Will Instrument Co., Ltd.



DC ELECTRONIC LOADS [ Peusooseres

DC Electronic Load

PEL-507-80-140 SO

CE€ |Rs232 | usB

* 5-digit Digital Voltage, Current and Power
Meter

* Simultaneous Display of Voltage, Current,
and Watts

* Short-circuit Time Can be Set During
Short-circuit Test

* Automatic Test Function of Overcurrent
Protection/Overpower Protection

* The Battery Discharge Test Function Can Set
the Discharge Stop Voltage(Vbatt), Discharge
Capacity(AH, WH) and Stop Discharge Time

* Surge Test Can Simulate Boot Overshoot
Current and Transient Current From Hot
Plugging

* Constant Current, Constant Resistance,
Constant Voltage, Constant Power and
Dynamic Mode

* Overvoltage, Overcurrent, Overpower, Over

Temperature Protection and Reverse Polarity

Detection

Voltage Polarity Display Can be set to Positive

Value"+" or Negative Value"-"

* Communications Interface: RS232, USB

3

GTL-238 RS-232 Cable, 9-pin, M-F Type, 1000mm

Good Will Instrument Co., Ltd. | Simply Reliable

The PEL-500 series single-channel electronic load has a total of 5 models and provides 0~80V/ 0~500V
voltage operating ranges and 250~700W power operating range. The series can be applied to R&D,
quality control, ATE system and production test, including voltage source/current source test; switching
power supply transient response; constant voltage mode for current limiting test; battery simulation;
and battery discharge test.

The PEL-500 series provides a 5-digit digital display of voltage, current and power. Users can monitor
the measurement data of the DUT at the same time. In order to facilitate users to evaluate whether the
DUT can withstand the overshoot current, the PEL-500 series provides Surge test, which can simulate
the boot overshoot current and the transient current from hot plugging. The built-in battery discharge
test function can determine the conditions for stopping the discharge according to the test
requirements of the DUT, including setting the discharge stop voltage (Vbatt), discharge capacity (AH
WH) and stop discharge time.

Users can set the loading voltage/unloading voltage of the PEL-500 series for testing according to the
characteristics of the DUT. When the output voltage of the DUT rises to the loading voltage value, the
loading starts. When the output voltage drops to the unloading voltage, the loading ends. Users can
use the GO/NG function to pre-set the judgment conditions according to the function and
specifications of the DUT. The PEL-500 series will automatically generate the judgment results according
to the set judgment conditions during the test.

Under the safety test requirements of the power supply, the PEL-500 series not only provides the Short
test function, but also provides the automatic test function of overcurrent protection/overpower
protection to simplify users' complicated manual operation and verify the OCP/OPP of the DUT's
action points. The generated measurement results help users confirm whether the actual operating
action points of the DUT for OCP/OPP are within the measurement regulations.

In addition to the function of providing load current waveforms to the oscilloscope via the BNC output
terminal of Imonitor, the PEL-500 series also provides overvoltage, overcurrent, overpower and over
temperature protection, and reverse polarity detection. When any one of them generates a trigger
action, The PEL-500 series will have protective or reminding measures to protect the PEL-500 from
damage due to abnormal operating ranges.

ORDERING INFORMATION

PEL-503-80-50 80V/50A/250W DC Electronic Load PEL- 507 500-30

PEL-504-80-70 80V/70A/350W DC Electronic Load = —
PEL-504-500-15 500V/15A/350W DC Electronic Load  sewerrating:7 mow ey it Crrent
PEL-507-80-140 80V/140A/700W DC Electronic Load S
PEL-507-500-30 500V/30A/700W DC Electronic Load 300-» 500v

OPTIONAL ACCESSORIES

GTL-238 RS-232 Cable, 9-pin, M-F Type, 1000mm
GTL-246 USB Cable, USB 2.0, A-B Type, 1200mm

Note: * Regarding the product delivery date, please contact your regional sales representative.

Rear Panel




PEL-503-80-50

PEL-504-80-70 PEL-504-500-15 PEL-507-80-140

PEL-507-500-30

INPUT RATINGS

Power(Watt) 250 W 350 W 350 W 700 W 700 W

Current(Ampere) 50A 70A 15A 140 A 30A

Voltage(Volt) 30V 30V 500V 30V 500V

Min. Operating Voltage 1.0V @ 50A 1.2V @ 70A 6V @ 15A 0.9V @ 140A 3V @ 30A

PROTECTIONS

Over Power Protection(OPP) =5262.5W =367.5W =367.5W =735W =735W

Over Current Protection(OCP) =52.5A =73.5A =15.75A =147A =31.5A

Over Voltage Protection(OVP) =84V =84V =525V =84V =525V

Over Temp. Protection(OTP) YES YES YES YES YES

CC Mode

Range 0~5.04~50.4A 0~7.02~70.2A 0~1.5~15A 0~14.04~140.4A 0~3~30A

Resolution 0.084mA/84mA 0.117mA/1.17mA 0.025mA/0.25mA 0.234mA/2.34mA 0.05mA/ 0.5mA

Accuracy +0.1% of (SETTING + RANGE)

CR Mode

Range 0.016~1.6~96000Q) 0.0114~1.14~68400Q 0.4~40~2400000Q) 0.0057~0.57~34200Q) 0.2~20~1200000Q

Resolution 26.666p (2 /0.010416mSiemens 19p02/0.014619mSiemens 666.667p()/0.416pSiemens 9.5u02/29.239pSiemens 333.334p40)/0.833pSiemens

Accuracy +0.2% of (SETTING + RANGE)

CV Mode

Range 0-8.1-81V 0-~8.1~-81V 0~60~500V 0~-8.1-81V 0~60~500V

Resolution 0.135mV/1.35mV 0.135mV/1.35mV TmV/10mV 0.135mV/1.35mV TmV/10mV

Accuracy £0.05% of (SETTING + RANGE)

CP Mode

Range 0~25.02~250.2W 0~35.04~350.4W 0~35.04~350.4W 0~70.02~700.2W 0~70.02~700.2W
(Imax=r1:5A, r2:50A) (Imax=r1:7A, r2:70A) (Imax=r1:1.5A, r2:15A) (Imax=r1:14A, r2:140A) (Imax=r1:3A, r2:30A)

Resolution 0.417mW/4.17mW 0.584mW/5.84mW 0.584mW/5.84mW 1.167mW/11.67mW 1.17mW/117mW

Accuracy +0.5% of (SETTING + RANGE)

Dynamic Mode

THIGH/TLOW 10pS to 9.999 Sec
Resolution 0.001/0.01/0.1/1mS
L 0.032~2A/pis 0.0464~2.90A/pis 1~62.5mA/ps 0.0096~0.6A/pis 2~125mA/ps
Stew rate H 3.2-200mA/ps 4.64~290mA/us 10~625mA/ps 0.096~6A/ps 20~1250mA/ps
Accuracy +5%=+10ps
Measurement
Range (5 Digital) 0~8.1-81V 0~8.1~-81V 0~60~500V 0~-8.1-81V 0~60~500V
Voltage Read Back Resolution 0.135mV/1.35mV 0.135mV/1.35mV 1mV/10mV 0.135mV/1.35mV TmV/10mV
Accuracy +0.025% of (READING+ RANGE)
Range (5 Digital) 0~5.04~50.4A 0~7.02~70.2A 0~1.5~15A 0~14.04~140.4A 0~3~30A
Current Read Back Resolution 0.084mA/84mA 0.117mA/1.17mA 0.025mA/0.25mA 0.234mA/2.34mA 0.05mA/ 0.5mA
Accuracy +0.1% of (READING+ RANGE)
Range (5 Digital) 25w 250W 35W 350W 35W 350W 70W 700W 70W 700W
Power Read Back Resolution 0.001W 0.01W 0.001W 0.01W 0.00TW 0.01W 0.001W 0.01W 0.001W 0.01W
Accuracy +0.1% of (READING+ RANGE)
Surge Test
Surge & Normal current 0~50A 0~70A 0~15A 0~140A 0~30A
Surge time 10~1000ms 10~1000ms 10~1000ms 10~1000ms 10~1000ms
Surge step 1~5 1-5 1~5 1~5 1~5
Battery Discharge Test
uvp 0~-81V 0~-81v 0~500V 0-~-81v 0~500V
Time 1~99999 Sec 1~99999 Sec 1~99999 Sec 1~99999 Sec 1~99999 Sec
Capacity 0.1~19999.9AH/0.1~19999.9WH
Others
Load ON Voltage 0.1~25V 0.4~100V 0.1~25V | 0.4~100V
Accuracy 1% of (SETTING + RANGE)
Load OFF Voltage 0~25V 0~100V 0~25V | 0~100V
Accuracy 0.05% of (SETTING + RANGE)
Imonitor (Non-isolated) 5.04 A/V 7.02 A/V 1.5A/NV 14.04 A/V | 3AN
Current Monitor Full scale: 10V
Accuracy 0.5% of (SETTING + RANGE)
Typical Short Resistance 0.018Q 0.0169Q 0.367Q 0.00530 0.087Q
Max. short Current 50A 70A 15A 140A 30A
Power input 115/230 Vac+10%, 50/60Hz
Interface (Standard) USB/RS232
Power Consumption 40 VA 60 VA
Dimension (HxWxD) 205 x 123 x 477mm 205 x 123 x477mm 205 x 123 x477mm 205 x 231 x 480mm 205 x 231 x 480mm
Weight 5.3Kg 5.3Kg 5.3Kg 10.3Kg 10.3kg

Simply Reliable ‘ Good Will Instrument Co., Ltd.

DC ELECTRONIC LOADS - PEL-500 Series



DC ELECTRONIC LOADS [ #eusocoseres

AC & DC Electronicload

AEL-5000 Series

GPIB | USB LAN

CE |rRs222

* Turbo Mode (Multiplier Mode) Can Withstand
up to 2 Times the Rating Current and Power
of the Electronic Load in a Short Period of
Time

* Operating Mode: CC, linear CC, CR, CV, CP

and AC Rectifier Loads

Measurement ltems: Voltage Value(Vrms,

Vpeak, Vmax., Vmin), Current Value(lrms,

Ipeak, Imax., Imin.), Watt Value, Volt-ampere

Value(VA), Frequency Value, Crest Factor,

Power Factor, Voltage Total Distortion(V THD,

VH), Current Total Distortion(l THD, IH ), Etc

Eight Units Connected in Parallel up to 180kW

for Single-phase and 540kW for Three-phase

Support Loading and Unloading Angle Control,

Loading and Unloading Angle Control Can be

set at the Full Range of 0-359 Degrees

Support Positive Half Cycle or Negative Half

Cycle Load

Support SCR/TRIAC Current Phase

Modulation Waveform, 90-degree Trailing

Edge and Leading Edge

Support the Capacitive Load (Inrush Current)

when the Power Supply is Turned on and the

Transient Current (Surge Current) Test when

the Load is Suddenly Connected (Hot Plug-in)

During Operation

* Crest Factor Range: 1.414~5.0

* Power Factor Range: 0.1~1.0 Leading or
Trailing

* Frequency Range: DC, 40~440Hz
(AEL-5003-480-18.75/AEL-5004-480-28: DC,
40~70Hz), and 800Hz and 1kHz Need to be

Customized

* Optional Control Interfaces: GPIB, RS-232,

USB, LAN
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Good Will Instrument Co., Ltd. | Simply Reliable

GW Instek launches 20 models of the AEL-5000 series AC/DC electronic loads depending on the power range. The
power range of a single unit is from 1875W to 22500W, and up to 8 units can be connected in parallel. The
maximum power of single-phase parallel connection can reach 180kW, and the total power of 3-phase can reach
540kW, which are suitable for UPS, Inverter/Breaker, AC Power Source, Battery, Fuse/Breaker, DC Power Source and
other applications.

The AEL-5000 series has built-in precision measurement circuits such as 16-bit A/D and DSP to provide accurate
measurement items, which include voltage root mean square value (Vrms), current root mean square value
(Arms), and watt value (Watt), volt-ampere (VA), crest factor (CF), power factor (PF), total harmonic distortion
(THD), voltage total harmonic distortion (VTHD), current total harmonic distortion (ITHD) , peak current (Ipeak),
maximum current (Amax), minimum current (Amin), maximum voltage (Vmax), minimum voltage (Vmin), time
measurement. In addition, built-in test modes include UPS Efficiency, PV Inverter Efficiency, UPS Back-up time,
Battery Discharge time, UPS transfer time, Fuse/Breaker Trip/Non-Trip, short circuit simulation, OCP, OPP and
other test modes.

The AEL-5000 series has the Turbo mode (ON or OFF can be selected) design, which can increase the current and
power of the electronic load by 2 times in one second. For test applications that require transient high power and
large current such as transient overload test of protective components or short circuit of Fuse/Breaker and AC
power supply, OCP and OPP tests etc.. The Turbo mode provides the most economical solution.

The AEL-5000 series also supports the Load On startup function (pre-set Load On). When the inverter or
uninterruptible power supply is turned on, the series directly loads the set load current to verify that whether
startup of the inverter or uninterrupted power supply connecting to the electrical appliance is stable. At the same
time, the Load On start function can also set positive half cycle or negative half load to verify whether the output
voltage of the inverter or uninterruptible power supply remains stable when the actual electrical appliance only has
a positive half cycle or negative half cycle load current. Control load angle and unload angle can also be set (range
0~359 degrees) to verify the stability of the transient response of the inverter or uninterruptible power supply when
the appliance is plugged in and unplugged. In addition, the series also supports SCR/TRIAC current phase
modulation waveform, 90 degree Trailing Edge and Leading Edge settings.

For the application of the adjustable bandwidth (BW) function, when the bandwidth of the DUT does not match the
bandwidth of the AEL-5000 series, there will be oscillations. Users can reduce the BW setting value accordingly to
meet the response speed of the DUT. Inrush Current verifies whether the transient response of the inverter output
voltage is stable when the electrical appliance is turned on (Inrush Current) and when the electrical appliance is
suddenly connected (Surge Current).

The entire series of AEL-5000 provides over-voltage warning, over-current, over-power, and over-temperature
protection. Analog Input terminal can control constant current, constant power and other working modes through
external voltage. Vmonitor/Imonitor terminal is used to connect external voltage/current monitoring device. In
addition, a variety of optional control interfaces are provided such as GPIB, RS-232, USB, and LAN to meet the
needs of system integration.

ORDERING INFORMATION

AEL-5002-350-18.75 350V/18.75A/1875W  AC & DC Electronic Load
AEL-5003-350-28 350V/28A/2800W AC & DC Electronic Load
AEL-5004-350-37.5  350V/37.5A/3750W AC & DC Electronic Load
AEL-5006-350-56 350V/56A/5600W AC & DC Electronic Load
AEL-5008-350-75 350V/75A/7500W AC & DC Electronic Load
AEL-5012-350-112.5 350V/112.5A/11250W AC & DC Electronic Load
AEL-5015-350-112.5 350V/112.5A/15000W AC & DC Electronic Load
AEL-5019-350-112.5 350V/112.5A/18750W AC & DC Electronic Load

AEL-5023-350-112.5
AEL-5002-425-18.75

350V/112.5A/22500W
425V/[18.75A/1875W

AC & DC Electronic Load
AC & DC Electronic Load

AEL-5003-425-28 425V/[28A/2800W AC & DC Electronic Load
AEL-5004-425-37.5  425V/37.5A/3750W AC & DC Electronic Load
AEL-5006-425-56 425V[56A/5600W AC & DC Electronic Load
AEL-5008-425-75 425V[75A/7500W AC & DC Electronic Load
AEL-5012-425-112.5 425V/112.5A/11250W AC & DC Electronic Load
AEL-5015-425-112.5 425V/112.5A/15000W AC & DC Electronic Load
AEL-5019-425-112.5 425V/112.5A/18750W AC & DC Electronic Load
AEL-5023-425-112.5 425V/112.5A/22500W AC & DC Electronic Load
AEL-5003-480-18.75 480V/18.75A/2800W  AC & DC Electronic Load
AEL-5004-480-28 480V/28A/3750W AC & DC Electronic Load
AEL-5015-425-112.5
Power rating 1-:.}-_ Skw |‘ = Maxmom ouput alent
Maximum output voltage
425-> 425V
OPTIONAL ACCESSORIES
PEL-022 GPIB Card GTL-246  USB Cable, USB 2.0, A-B Type, 1200mm
PEL-023 RS-232 Card GTL-248  GPIB Cable, Double Shielded, 2000mm
PEL-024 LAN Card GTL-250  GPIB Cable, Double Shielded, 600mm
PEL-025 USB Card HD-DSUB 15 PIN Parallel wire
PEL-028 HANDLES, U-shaped handle(fixed to the bracket) (for AEL-5006/5008/5012/5015)
PEL-029 HANDLES Rack Accessories(for AEL-5002/5003/5004)
PEL-030 GPIB+RS-232 Card

Note: * Regarding the product delivery date, please contact your regional sales representative.



AEL-5002-350-18.75
AEL-5003-350-28
AEL-5004-350-37.5
AEL-5002-425-18.75
AEL-5003-425-28
AEL-5004-425-37.5
AEL-5003-480-18.75
AEL-5004-480-28

AEL-5006-350-56
AEL-5008-350-75
AEL-5006-425-56
AEL-5008-425-75

AEL-5012-350-112.5
AEL-5012-425-112.5

AEL-5015-350-112.5
AEL-5015-425-112.5

AEL-5019-350-112.5 AEL-5023-350-112.5
AEL-5019-425-112.5 AEL-5023-425-112.5

Power (W) Current(Ampere)

AEL-5002-350-18.75 | 1875W 3750W (x2)* 18.75 Arms / 56.25Apeak|37.5Arms/56.25Apeak (x2)*

AEL-5003-350-28 2800W 5600W (x2)* 28 Arms / 84Apeak 56Arms/84Apeak (x2)*

AEL-5004-350-37.5 3750 W 7500W (x2)*  |37.5 Arms / 112.5Apeak |75.0Arms/112.5Apeak (x2)*| 50~350Vrms / 500Vdc
AEL-5002-425-18.75 | 1875W 3750W (x2)* 18.75 Arms / 56.25Apeak|37.5Arms/56.25Apeak (x2)*

AEL-5003-425-28 2800W 5600W (x2)* 28 Arms / 84Apeak 56Arms/84Apeak (x2)*

AEL-5004-425-37.5 3750 W 7500W (x2)*  |37.5 Arms / 112.5Apeak [75.0Arms/112.5Apeak (x2)*| 50~425Vrms / 600Vdc
AEL-5006-350-56 5600 W 11200W (x2)* [56.0 Arms / 168Apeak  |112.0Arms/ 168Apeak (x2)*

AEL-5008-350-75 7500 W 15000W (x2)* |75.0 Arms / 225Apeak  |150.0Arms/225Apeak (x2)*

AEL-5012-350-112.5 | 11250W 22500W (x2)* |112.5 Arms / 337.5Apeak |225Arms/337.5Apeak (x2)*

AEL-5015-350-112.5 | 15000W 30000W (x2)* [112.5 Arms / 337.5Apeak |225Arms/337.5Apeak (x2)*

AEL-5019-350-112.5 | 18750W 37500W (x2)*  [112.5 Arms / 337.5Apeak |225Arms/337.5Apeak (x2)*

AEL-5023-350-112.5 | 22500W 45000W (x2)* |112.5 Arms / 337.5Apeak|225Arms/337.5Apeak (x2)* | 50~350Vrms / 500Vdc
AEL-5006-425-56 5600 W 11200W (x2)* [56.0 Arms / 168Apeak |112.0Arms/ 168Apeak (x2)*

AEL-5008-425-75 7500 W 15000W (x2)* |75.0 Arms / 225Apeak 150.0Arms/225Apeak (x2)*

AEL-5012-425-112.5 | 11250W 22500W (x2)* |112.5 Arms / 337.5Apeak |225Arms/337.5Apeak (x2)*

AEL-5015-425-112.5 | 15000W 30000W (x2)* [112.5 Arms / 337.5Apeak |225Arms/337.5Apeak (x2)*

AEL-5019-425-112.5 | 18750W 37500W (x2)* [112.5 Arms / 337.5Apeak |225Arms/337.5Apeak (x2)*

AEL-5023-425-112.5 | 22500W 45000W (x2)* |112.5 Arms / 337.5Apeak|225Arms/337.5Apeak (x2)* | 50~425Vrms / 600Vdc
AEL-5003-480-18.75 | 2800W 5600W (x2)*  [18.75 Arms / 56.25Apeak |37.5Arms/56.25Apeak (x2)*

AEL-5004-480-28 3750 W 7500W (x2)* |28 Arms / 84Apeak 56Arms/84Apeak (x2)* 50~480Vrms / 700Vdc

* Power and current boost rate of Turbo ON

Simply Reliable | Good Will Instrument Co., Ltd.

DC ELECTRONIC LOADS - AEL-5000 Series



DC ELECTRONIC LOADS [ #eusocoseres

SPECIFICATIONS

MODEL AEL-5002-350-18.75| AEL-5003-350-28 | AEL-5004-350-37.5 |AEL-5002-425-18.75| AEL-5003-425-28 | AEL-5004-425-37.5
Power (W) 1875 W | 2800W 3750 W 1875 W 2800W | 3750 W
Current(Ampere) 18.75 Arms / 56.25Apeak | 28 Arms / 84Apeak | 37.5 Arms / 112.5Apeak 18.75 Arms ] 56.25Apeak | 28 Arms | 84Apeak | 37.5 Arms / 112.5Apeak
Voltage(Volt) 50-350Vrms / 500Vdc 50-425Vrms / 600Vdc

DC,40~440Hz(CC,CP Mode) , DC~440Hz(LIN,CR,CV Mode)

FREQUENCY Range

DC,40~440Hz(CC,CP Mode) , DC~440Hz(LIN,CR,CV Mode)

PROTECTIONS

=2940Wrms or

=3937.5Wrms or

968.75Wrms or

or

=3937.5Wrms or

Over Power Protection

51968,

75Wrms or

Over Current Protection

= 19.687 Arms or Programmable |

= 29.4 Arms or Programmable |

= 39.375 Arms, or Programmable

19.687 Arms or Programmable | =

29.4 Arms or Programmable

= 39.375 Arms, or Programmable

= 446.25 Vrms/630Vdc

Over Viotage Protection = 367.5 Vrms / 525Vdc
Over Temp. Protection Yes Yes
[OPERATION MODE
Constant Current Mode for Sine-Wave
Range 0-18.75A | 0-28A | 0-37.5A 0-18.75A | 0-28A | 0-37.5A
Resolution 03125mA/16bits 05mA/16bits 0.625mA/16bits 03125mA/16bits 0.5mA/16bits 0.625mA/16bits
Accuracy = ( 0.1% of setting + 0.2% of range ) @ 50/60Hz = (0.1%of setting + 0.2% of range ) @ 50/60Hz
Linear Constant Current Mode for Si , Sa or Quasi-Square Wave, PWM Wave
Range 0-18.75A 0-28A | 0-37.5A 0-18.75A | 0-28A | 0-37.5A
Resolution 03125mA/16bits 05mA/16bits 0.625mA/16bits 03125mA/16bits 0.5mA/16bits 0.625mA/16bits
Accuracy = ( 0.1%of setting + 0.2% of range ) @ 50/60Hz + (_0.1%of setting + 0.2% of range ) @ 50/60Hz
Constant Mode
Range 3.2 ohm ~ 64K ohm | 2.0 ohm ~ 40K ohm | 1.6 ohm ~ 32K ohm 3.2 ohm ~ 64K ohm | 2.0 ohm ~ 40K ohm | 1.6 ohm ~ 32K ohm
i 1 0.0052083mS/16bits I 0.0083333mS/16bits 0.010416mS/16bits 0.0052083mS/16bits | 0.0083333mS/16bits. 0.010416mS/16bits
Accuracy +0.2% of ( setting * range ) @ 50/60Hz +£0.2% of ( setting + range ) @ 50/60Hz
Constantt Voltage Mode
Range 50-350Vrms / 500Vdc 50-425Vrms / 600Vdc
Resolution X
Accuracy +(0.1% of setting + 0.1% of range) +(0.1% of setting + 0.1% of range)
Canstant Power Mode
Range 1875W | 2800W | 3750W 1875W | 2800W | 3750W
Resolution 0.1W 0.1W 0.1W 0.1W 0.1W | 0.1W
Accuracy +(0.1% of setting + 0.1% of range) +(0.1% of setting + 01% of range)
CREST FACTOR (CC & CP MODE ONLY}
Range N2-5 V2-5
i 0.1 0.1
Accuracy (0.5% / Irms) + 1%F.S. (0.5% / Irms) + 1