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This manual contains proprietary information, which is protected by
copyright. All rights are reserved. No part of this manual may be
photocopied, reproduced or translated to another language without
prior written consent of Good Will company.

The information in this manual was correct at the time of printing.
However, Good Will continues to improve products and reserves the
rights to change specification, equipment, and maintenance
procedures at any time without notice.

Good Will Instrument Co., Ltd.
No. 7-1, Jhongsing Rd., Tucheng Dist., New Taipei City 236, Taiwan.
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SAFETY INSTRUCTIONS

This chapter contains important safety
instructions that you must follow during
operation and storage. Read the following before
any operation to ensure your safety and to keep
the instrument in the best possible condition.

Safety Symbols

These safety symbols may appear in this manual or on the
instrument.

& Warning: Identifies conditions or practices that
WARNING (. 541d result in injury or loss of life.

& Caution: Identifies conditions or practices that
CAUTION  6uld result in damage to the LCR-8200 series
or to other properties.

DANGER High Voltage

Attention Refer to the Manual

Protective Conductor Terminal

Earth (ground) Terminal
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E

o E Do not dispose electronic equipment as unsorted

d municipal waste. Please use a separate collection

2 — facility or contact the supplier from which this

3

instrument was purchased.

Safety Guidelines

General » AC voltage input is strictly prohibited.

Guideline » Do not place any heavy object on the

A instrument.
CAUTION
» Avoid severe impact or rough handling that can

lead to damaging the instrument.

» Do not discharge static electricity to the
instrument.

o Use only mating connectors, not bare wires, for
the terminals.

e Do not perform measurement at the source of a
low-voltage installation or at building
installations (Note below).

» Do not disassemble the instrument unless you
are qualified as service personnel.

» Remove all test leads before disconnecting the
mains power cord from the socket.

o If the equipment is used in a manner not
specified by the manufacturer, the protection
provided by the equipment may be impaired.

o The device should be placed in a place where
the plug connected to it can be removed easily.
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SAFETY INSTRUCTIONS

(Note) EN 61010-1:2010 specifies the measurement
categories and their requirements as follows. The
LCR-8200 Series doesn’t fall under category II, I1I
or IV.

o Measurement category IV is for measurement
performed at the source of low-voltage
installation.

o Measurement category III is for measurement
performed in the building installation.

o Measurement category Il is for measurement
performed on the circuits directly connected to
the low voltage installation.

Power Supply

AWARNING

AC Input voltage: 100-240 VAC 50/60Hz

o The power supply voltage should not fluctuate
more than 10%.

« Connect the protective grounding conductor of
the AC power cord to an earth ground, to avoid
electrical shock.

Cleaning the  Disconnect the power cord before cleaning.
Instrument o Use a soft cloth dampened in a solution of mild
detergent and water. Do not spray any liquid.
« Do not use chemicals containing harsh material
such as benzene, toluene, xylene, and acetone.
Operation « Location: Indoor, no direct sunlight, dust free,

Environment

almost non-conductive pollution (Note below)

o Temperature: 0°C to 40°C

o Humidity:
< 30°C: < 80%RH(non-condensing);
30°C~40°C: <70%RH(non-condensing);
>40°C: <50%RH (non-condensing)

o Altitude: <2000m
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(Note) EN 61010-1:2010 specifies the pollution
degrees and their requirements as follows. The
LCR-8200 SERIES falls under degree 2.

« Pollution refers to “addition of foreign matter,
solid, liquid, or gaseous (ionized gases), that
may produce a reduction of dielectric strength
or surface resistivity”.

 Pollution degree 1: No pollution or only dry,
non-conductive pollution occurs. The pollution
has no influence.

o Pollution degree 2: Normally only non-
conductive pollution occurs. Occasionally,
however, a temporary conductivity caused by
condensation must be expected.

 Pollution degree 3: Conductive pollution occurs,
or dry, non-conductive pollution occurs which
becomes conductive due to condensation which
is expected. In such conditions, equipment is
normally protected against exposure to direct
sunlight, precipitation, and full wind pressure,
but neither temperature nor humidity is

controlled.
Storage e Location: Indoor
environment « Temperature: -10°C to 70°C

o Humidity: <80%RH(non-condensing)

Disposal Do not dispose this instrument as unsorted
municipal waste. Please use a separate collection

ﬁ facility or contact the supplier from which this

— instrument was purchased. Please make sure

discarded electrical waste is properly recycled to
reduce environmental impact.
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Power cord for the United Kingdom

When using the unit in the United Kingdom, make sure the power
cord meets the following safety instructions.

NOTE: This lead/appliance must only be wired by competent persons

AWARNING: THIS APPLIANCE MUST BE EARTHED
IMPORTANT: The wires in this lead are coloured in accordance with the
following code

Green/ Yellow: Earth
Blue: Neutral
Brown: Live (Phase)

As the colours of the wires in main leads may not correspond with
the coloured marking identified in your plug/appliance, proceed
as follows:

The wire which is coloured Green & Yellow must be connected to
the Earth terminal marked with either the letter E, the earth symbol

=) or coloured Green/Green & Yellow.

The wire which is coloured Blue must be connected to the terminal
which is marked with the letter N or coloured Blue or Black.

The wire which is coloured Brown must be connected to the
terminal marked with the letter L or P or coloured Brown or Red.

If in doubt, consult the instructions provided with the equipment
or contact the supplier.

This cable/appliance should be protected by a suitably rated and
approved HBC mains fuse: refer to the rating information on the
equipment and/or user instructions for details. As a guide, a cable
of 0.75mm? should be protected by a 3A or 5A fuse. Larger
conductors would normally require 13A types, depending on the
connection method used.

Any exposed wiring from a cable, plug or connection that is
engaged in a live socket is extremely hazardous. If a cable or plug is
deemed hazardous, turn off the mains power and remove the cable,
any fuses and fuse assemblies. All hazardous wiring must be
immediately destroyed and replaced in accordance to the above
standard.
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G ETTING STARTED

This chapter describes the LCR-8200 SERIES in a
nutshell, including accessories, package contents,
its main features and front / rear panel
introduction.
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Series lineup

The LCR-8200 series consists of 5 models (LCR-8200 series) and 5
models with Analysis (LCR-8200A series).

Model name Basic accuracy  Test speed Interface
- RS-232/USB/LAN
LCR 8200(4) +0.08% 400 times/s /98]
Series GPIB/Handler
Model name Measurement frequency
LCR-8250A DC, 10~50MHz

LCR-8230/8230A  DC, 10~30MHz
LCR-8220/8220A  DC, 10~20MHz

LCR-8210/8210A  DC, 10~10MHz
LCR-8205/8205A  DC, 10~5MHz

LCR-8201 DC, 10~TMHz

1
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Characteristics

Thank you for using LCR-8200(A) SERIES LCR Meter as your
testing instrument. This Manual contains the detailed installation
steps. To ensure personnel safety and to protect your equipment
and data, please check if the following accessories are fully
supplied before starting the installation.

The test frequency of the LCR-8200(A) SERIES LCR Meter is DC
10Hz-50MHz and the test signal is 10mV-2Vrms and is suitable for
the LCR and DCR testes of AC signals. The measurement in a
continuously changing environment can be executed stage-by-stage
with the test frequency and grade, and high-speed continuous tests
can be performed under different test and mode conditions. The
machine also supports RS-232, USB, LAN and GPIB PC connection
capabilities to improve the design and test efficiency significantly.

The another LCR-8200A Series offers 7 models of 3-element and 4-
element equivalent circuits. Equivalent circuit parameters can be
calculated based on the DUT measurement results, and frequency
characteristics can be displayed on the screen based on the input
equivalent circuit parameters.

The performance, convenience and operation flexibility of the LCR
Meter have become indispensable tools for the professional
measuring technicians.

Such meter can meet customer demands for price, speed, capacity,
accuracy and multi-function by its well-based flexibility in
combination and implementation. Therefore, it can be used in the
testing of a variety of components such as resister, capacitor,
inductor, oscillator, sensor, time-delay wire, filter and resonator.

« Signal source frequency range: DC, 10Hz ~
Performance 1/5/10,/20/30/50MHz

 Basic accuracy up to £0.08%

» Signal source grade: 10mV ~ 2V / 100pA ~
Features 20mA
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o ALC function
o Output resistance 25€2/100Q, switchable

e Parameters: |Z]|, |Y|,0,R, X,G,B,L,C,D,Q,
DCR, Vag, lac, Vdc, Idc, etc.

 Ultra-high measuring speed

o Open circuit/short circuit/load calibration
function

o Meter mode, multi step list mode, sweep mode

» Up to four component parameters can be
selected in the electric meter mode. The
induction and DCR values can be measured and
displayed simultaneously

« Up to 48 sets of multistep list programs can be
stored in the permanent memory and up to 15
test steps can be arranged in each program

o There are 7 equivalent circuit analysis function
modes (only for LCR-8200A)

e 7" 800*480 TFT LCD color screen

» Ultra-low power consumption (<65VA) without
fans and zero noise

» Rapid automation and data access function is
Interface realizable for USB, LAN, GPIB and RS232
interfaces

e PPC connection data save software is stander

« Auto component classification: Comparator
function and Handler BIN classification function

o Input: Trigger signal.
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’ Accessories
O
= Standard Part number Description
Accessories
01CR-82H000GT LCR Meter
82CR-82HOOEOT User Manual CD
82GW1SAFEOMOT Safety Instruction Sheet
Region dependent Power Cord
LCR-06B Test Fixture(Kelvin Clip)
Optional Part number Description
Accessories
LCR-05A Test Fixture(DIP)
LCR-07 Test Fixture(Clip)
LCR-08 Test Fixture(SMD)
LCR-T0A Test Fixture(SMD)
LCR-T5A Test Fixture(SMD)
DC BIAS BOX External DC Bias box
GTL-232 RS232C cable
GTL-246 USB cable
GTL-248 GPIB cable
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Package Contents

Check the contents before using the instrument.

Opening

the box

Contents e Main unit » Power cord x1 (region
(single unit) dependent)

Test Fixture (Kelvin
Clip) o User manual CD

« Safety instruction sheet
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Appearance
Front Panel
15 ] o ? ?0? &
e o cioo] O
A Ho| o @@ @——J—a
. S RN Sy
" ® 0 O,

1 Power This key is used to turn the device
instrument on/ off.

2 Function For executing the function indicated
for the position corresponding to the
Function key.

Soft keys for use to select
corresponding option which located
on the right of the LCD screen.

3 Test Test terminals are used to connect test
terminals fixture.

4  Ground This terminal is used for grounding.
Terminal

5 Trigger If trigger mode is set to external, this

key can be used to measure trigger.
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6 DCBIAS For control the Bias unit and for

executing on/ off.

7 Key Lock The key will be locked to prevent from
controlling the push key and the
computer by both sides. To use the
keypad again, press this key again.
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& ESC Press this button to return the cursor
to the top left corner of the currently
displayed page or cancel current
setting.

9 Numeric The numeric keypad is used to input
values for setting.

10 Setup This key is used to enter setup page of
the active mode, which includes
Measure, Sweep and List modes.

11 Arrow Keys The arrow keys are used to navigate
/Enter the cursor on the screen.

Enter key is used to confirm the value
which input from the numeric keypad.

When a flash drive is inserted from the
USB port on the front panel. Press
Enter to detecting USB disk and show
USB disk management page.

12 Measure This key is used for entering the
measurement display area page.

13 System This key is used for entering system
setup page.

14 LCD 7” TFT- LCD display.

15 USB port It is an A-type USB port which only
connects to USB flash disk for logging
data.

USB disk type: Flash drive only
Format: FAT32/exFAT
Max memory size: 128GB.

17
©
=
=
()
I_—‘ = GW Instek LCR-8200(A) Al2| = U7 (&) - =AY 2 K= LICH AFF2 M| ZEAL APHOf| w2t HEE 2 JEL|Ch
n
-
— We measure, we calibrate, we validate. EE - www.tessol.com TS-TL-GWI-116 17 / 283

KOLAS Zr|3¢lung7|2 - ISO/IEC 17025



https://www.tessol.com/?utm_source=datasheet&utm_medium=pdf&utm_campaign=technical_library&utm_content=TS-TL-GWI-116

TESSOL  echnical Library GW Instek

% GYINSTEK LCR-8200 Series User Manual
g Rear Panel
o

CeE
= W
1 TRIGGER Trigger input port
2 USB USB port (Type B)
This port is used for remote control.

3 Power Cord Power Socket:

Socket AC 100~240V, 50/60Hz, 65V A max
4 LAN LAN port
5 GPIB GPIB port
6 RS232 RS-232 port
7 +5V Switch +5V DC Power output switch
8 Handler1/O Handler I/O port
18
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GUYINSTEK GETTING STARTED

Set Up
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Tilting the Stand

Lifting the instrument, starting from the front stand.

Horizontal

position

Tilt stand

position bl pad
! flsE | D
@ )

Carry position
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£ Power UP

i Steps 1. Insert the AC power cord into the power

= socket.

2. Press the power button to turn the LCR-8200
series on.

|

al neo

@

3. The power button will Press down and the
LCR-8200 series will start to boot up.
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Connect to the test terminal
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Background Please use the test fixture to connect to the test
terminal for testing. Please follow the procedure
below to connect.

Steps Please insert the test fixture into the terminal of
the test equipment correctly.

1. Turn the left and right handles of the test
tixture to turn the BNC notch to the top and align
the BNC bumps of the test equipment.

2. Test the fixture into the BNC terminal of the
test equipment.

3. Rotate the left and right handles of the test
fixture to the right and push the test fixture to the
end. As shown below.

1.

Connection
diagram

L seEnse H sense Hrorce

L sense Hsense Hrorce

21
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L FoRCE L sense H sense HroRrce

A Note Discharge capacitors before connecting them to
the UNKNOWN terminal or a test fixture.

The maximum discharge withstand voltage, 1000
V@C<2pF,/(2/C)V@C=22pF, is applicable
to that the internal circuit remains protected if a
charged capacitor is connected to the
UNKNOWN terminal.

A Note Avoid wrong connection, which would lead to
incorrect reading value.

In order to ensure the accuracy of the instrument,
please use the LCR-8200 optional accessories test
cable for test.

A Warning Before connecting the test leads, make sure the
test leads are not connected to any component to
avoid personal injury or damage to the
instrument.

22
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VI EASURE (METER
MODE)

In this chapter you will learn about all the
measurement-related settings. All the
measurement setting items can be found on the
[MEAS DISPLAY] [MEASURE MODE SETUP]

page.

Measure display area description........cccccecevvevevercnennne. 24

Setting parameter........ccccviviiiiiiiiiiini 25

Setting freqUENCY...c..eoveireieee e 27

Setting SPEed.......ccevueiiiriiiiicree s 29

Setting trigger Mode .......ccocevveiiinininciccee 30

Setting measurement level /ALC/RO ......cccecevenevenennenne. 32

Setting DC bias....ccveieiiiiiiie e 34

Setting measurement AC range.........cceceeviiviiiicnneennen. 36

Setting measurement DC range .........cccooevviviiiniiiniinnn, 37

Setting trigger delay timer........cccoccoevnennncnnincnncnnne, 38

Setting AC/DC delay timer.......cccoeveeneneencnnencincnnes 39

Setting average count .......cccoceeviiniiiiiiiiiiinicnie 40

Setting display Vm/Im mode.......c.cccooevininincncncncnenne. 41

Setting beep Mode ........ccoiririiiiiiiiieen 42

Setting statistics Mode .......ccoecerereincniinceercnee 43

Setting comparator.......ccoiiiiiiiiiiiii 44
Setting bin SOrting.....coooeeuiiiiiiiiiiii 50
Setting FILE ... 56
Setting USB disk....cooooiiiiiiiiii 58
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Measure display area description
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The measurement display is a Meter mode that provides a single
condition for numerical measurements.

CMEAS DISPLAY> FILE file/trigger
:
Ls 329.986uH Bw3
Mlc 2254
select
- s 108234”]0 LIST SET >1tans
statistics
Sem.ng{ : SPEE LIST RUN
ROALC/AVGcom — : R
Available SWEEP Sweep mode page. Provides the
parameter measurement value to graphic

curve function.

LIST SET List setting page.
LIST RUN List run test page.
CORR. Correction page.
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Setting parameter
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Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page.

2. Use arrow keys to move the cursor @®\®
and select Parameter 1~4 item on the \\® //
[MEAS DISPLAY] page.

FILE

58.0240 uF
D 0.123639
Rs 339.133m0

6. -82.952 °

FREQ  1.0000( SPEED S TRIG
LEVEL 1.¢ BIAS COMP OF |
RaE MORE 1/4

3. Use option key on the right of the LCD screen
to select a parameter for this measurement
item.

Parameter Ls  Equivalent Series Inductance
Lp  Equivalent Parallel Inductance
Cs  Equivalent Series Capacitance
Cp  Equivalent Parallel Capacitance
Rdc DC Resistance
Rs  Equivalent Series Resistance (ESR)
Rp  Equivalent Parallel Resistance
Z Absolute value of impedance
O4es  Phase angle of impedance(degree)
0raa  Phase angle of impedance(radian)
Q Quality Factor, (Q =1/D)

D Dissipation Factor, Loss coefficient (tand)

25
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% R Resistance
; X Reactance
(0]
ﬁ Y Absolute value of admittance

G Conductivity

B Susceptance

A N Up to four component parameters can be selected
ote

in the meter mode. The inductance and DCR
values can be measured and displayed
simultaneously.

When selecting Cs or Cp, the measured
parameters including DCR will be discarded. That

is, Cs/Cp and DCR are Not able to be measured
simultaneously.
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Setting frequency
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The frequency range is
10Hz~1MHz/5MHz/10MHz/20MHz/30MHz/50MHz, and the
resolution is set at 6 digits..

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page.
2. Use arrow keys to move cursor and ﬁé\ﬁ)w
select FREQ item on the [MEAS \CD Vi
DISPLAY] page.

FILE M 1

Cs 58.0115p
D 0.123552
Rs 338.965m0

0. -82.957 °

REQ  INODOOOKHE SPEED
VEI \ BIAS
RANGE

3. Select option key on the right of the LCD
screen to adjust the frequency value by rough
or minor adjusting method or use the numeric
keypad to enter the test frequency.

Available 111 Increase the first digit of the frequency

parameter value.

11t Increase the second digit of the frequency
value

1t Increase the third digit of the frequency
value

| Decrease the third digit of the frequency

value

27
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11 Decrease the second digit of the frequency
value

111 Decrease the first digit of the frequency
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value
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Setting speed

LCR-8200 Series offers 5 test speeds (SLOW2, SLOW, MED., FAST
and MAX.). The slower the test, the more accurate and stable the
test result.
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Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page.

2. Use arrow keys to move cursor and §
select SPEED item on the [MEAS \@ /

DISPLAY] page.

[ FILE M |

Cs 58.0110p
D 0.123608
Rs 339.121mQ

6. -82.954 °

SPEED SHOW
BIAS

3. Use option key on the right of the LCD screen
to select a test speed for this measurement
item.

Available test MAX. 2.5ms(>10kHz)
speed
FAST 50ms(>20Hz)
MED. 100ms
SLOW 300ms

SLOW2  600ms
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Setting trigger mode
LCR-8200 Series offers REPEAT and SINGLE mode.

Steps 1. Press the Setup button to enter [MEAS @
SETUP] page. -

2. Use arrow keys to move cursor and select 6

TRIGGER item on the [MEAS SETUP] \9
page. s

FILE M

Cs 580115UF REPEAT
D 0123602 SINGLE
Rs 339.102mQ

6. -82.954 °

FREQ )kH SPEED Sl TRIG REREA
LEVEI B1AS ) COMP I
RANGE Al

3. Use option key on the right of the LCD screen to
select a trigger mode for this measurement item.

Available REPEAT Internal trigger mode is also known as

parameter continuous test. The trigger signal
performs continuous test in accordance
with the SPEED setting.

Press the Trigger button to pause the
trigger to stop the measurement and

display the “TRIG HOLD” messaie on
the top of the LCD.
Again press the Trigger button to resume

continuous triggering.

SINGLE External trigger mode, including
Manual/Handler/ TRIGGER
Input/Remote control mode.
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o Manual mode: The device performs a
measurement once the Trigger button is
pressed.
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o Handler mode: When a negative edge
pulse is received from the handler
interface on the rear panel, the device
performs a measurement cycle.

o TRIGGER Input mode: When a
negative edge pulse is received from
the TRIGGER Input on the rear panel,
the device performs a measurement
cycle.

e Remote control mode: When a
measurement command is sent from
the RS-232 or USB or GPIB interface,
the device performs a measurement
cycle.
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Setting measurement level/ALC/RO

LCR-8200 Series test signal voltage/current level can be set as the
effective value (RMS value) of a sine wave of the test frequency
from the unit’s internal oscillator. The voltage range is 10mV-
2Vrms and current range is 100uA-20mArms. 2Vrms can only be
used at <= 1IMHz.

The ALC (automatic level control) feature adjusts the voltage across
the DUT or the current through the DUT to match the
voltage/current level setting. Using this feature, you can try to
ensure a constant signal level (voltage or current) is applied to the
DUT.

In situations when the actual measuring Vac or Iac goes beyond the
extent that the ALC can regulate, a warning message, “ALC unable

to reiulate”, will be shown at the bottom of the screen.

An asterisk will be shown beside the LEVEL V or A unit when the
ALC is turned on.

0.500 Vac

The RO (output impedance) can be set to 252 or 100€2.

The varied signal source output impedance will lead to the varied
current or the difference of measuring value. If selecting <25Q>,
then the voltage range is 10mV~1Vrms and the current range is
400uA~40mArms. If it needs to compare test results with Keysight
select 100Q.
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Steps 1. Press the Measure button to enter [MEAS
DISPLAY] page.

2. Use arrow keys to move cursor and select
LEVEL item on the [MEAS DISPLAY]

page.

RO
A

Cs 8.66907uF [
D 0.026623 1
Rs 488.777m0

E;M, 8 53 53 .‘4'77 ES ° ALC Of

FREQ 1 | SPEED RO 1000
LEVEL ONSODMVEE  BIAS
RANGE AU RO 250

3. Use option key on the right of the LCD screen to
adjust the level value or use the numeric keypad to
enter the test level and select ALC/RO for this
measurement item.

Available Increase 0.1Vac/1mAac of the level value

parameter
Decrease 0.1Vac/1mAac of the level value

ALCOFE  ALC function turn off

Shown at the bottom of the screen.

ALC ON ALC function turn on EslSSEER
Shown at the bottom of the screen.

0 RO 100

RO 100Q Set output impedance 100

Shown at the bottom of the screen.
25

RO 250 Set output impedance 25Q RO

Shown at the bottom of the screen.
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Setting DC bias

LCR-8200 Series offers DC BIAS =12V. When input is above the
instrument voltage range will be displayed “Out of range!”.

Steps 1. Press the Measure button to enter .@
[MEAS DISPLAY] page.
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select BIAS item on the [MEAS

2. Use arrow keys to move cursor and @ @
\ Y
DISPLAY] page.

FILE

Cs 2.83822,F
D 0.020196
Rs 1.13252 0

6. -88.843 °

FREQ SPEED TRIG
LEVEL ( BIAS EIOROOONES - COMP (
RANGE

3. Select option key on the right of the LCD
screen to adjust the frequency value by rough
or minor adjusting method or use the numeric
keypad to enter the DC Bias voltage.

4. Press the DC Bias button to output the
voltage and the DC Bias button will
illuminate. When the DC Bias is
output, the asterisk is displayed next
to the BIAS V unit.

+10.000 Vdc
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% Available Tt Increase 1V of the DC Bias value

2 parameter 1 Increase 0.1V of the DC Bias value

i ! Decrease 0.1V of the DC Bias value

11l Decrease 1V of the DC Bias value
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Setting measurement AC range
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The range recommendation is set to [Auto] for better measurement
accuracy. The actual measured range will be displayed in the lower
left corner of the screen.

When set to [HOLD)], faster measurement speeds can be achieved.
However, when the range is selected incorrectly, it will result in
inaccurate or incorrect values.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page.

2. Use arrow keys to move the cursor to /CZD\

corresponding measurement AC range. )
iy ‘ FiLt i — Q@@
Cs 58.0113uF

D 0.123601 s
Rs 339.100mQ 1

6. -82.954 °

FREQ | SPEED
LEVEL BIAS
RANGE UG

3. Use option key on the right of the LCD screen to
select a desired measurement range.
The device will automatically select the
Set up range AUTO
mode best range to test.
HOLD The device will always performance test

with a user-specified range.

1 Set 30€2 range

Measurement

range 2 Set 300Q range
3 Set 3kQ range
4 Set 30kQ range
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Setting measurement DC range

The range recommendation is set to [Auto] for better measurement
accuracy. The actual measured range will be displayed in the lower
center of the screen.

When set to [HOLD)], faster measurement speeds can be achieved.
However, when the range is selected incorrectly, it will result in
inaccurate or incorrect values.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page.

2. Use arrow keys to move the cursor to /@\

corresponding measurement DC range. “@ @H
[ ‘ FILE - \@/
Cs 58.0044uF

D 0123637 HOLD
Rs 339.240mQ

R« 390.414k0Q)

FREQ SPEED
LEVEL Vac BI1AS
RANGE RANGE BRI

3. Use option key on the right of the LCD screen to
select a desired measurement range.

The device will automatically select the
Set up range AUTO

mode best range to test.
HOLD The device will always performance test

with a user-specified range.

Measurement 1 Set 30€2 range

range Set 300Q range

QN

Set 3kQ2 range
4 Set 30kQ range

37

— We measure, we calibrate, we validate. EE - www.tessol.com TS-TL-GWI-116

37 /283


https://www.tessol.com/?utm_source=datasheet&utm_medium=pdf&utm_campaign=technical_library&utm_content=TS-TL-GWI-116

>
Z
(1]
2
Q
-
©
g
=
15
[¢]
(]
st
-
o
0
n
w
=

TS-TL-GWI-116

TESSOL  echnical Library GW Instek

GWINSTEK LCR-8200 Series User Manual

Setting trigger delay timer

LCR-8200 Series can set the delay time before each test by setting
trigger delay timer.

The delay time range is Oms~5000ms.

Steps 1. Press the Setup button to enter

[MEASURE MODE SETUP] page.
2. Use arrow keys to move cursor and 6

select TRIGGER DELAY on the
[MEASURE MODE SETUP] page.

i i

‘o

OmS
1
VYm/ Im OFF

BEEP WHEN OFF
STATISTICS OFF

COMP
RANGE

3. Use key pad to input delay timer value ,unit is

ms.
38
= GW Instek LCR-8200(A) Al2| = U7 (&) - =AY 2 K= LICH AFF2 M| ZEAL APHOf| w2t HEE 2 JEL|Ch
— We measure, we calibrate, we validate. FEE - www.tessol.com TS-TL-GWI-116 38 /283

KOLAS =2 A5l E 7|2 - ISO/IEC 17025


https://www.tessol.com/?utm_source=datasheet&utm_medium=pdf&utm_campaign=technical_library&utm_content=TS-TL-GWI-116

rfssnl Technical Library

GYINSTEK MEASURE (METER MODE)

Setting AC/DC delay timer

LCR-8200 Series can set the AC/DC delay time when Rdc
parameter enable .
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The inductance and Rdc values can be measured and displayed
simultaneously.

When the inductance is measured by Rdc, a current flows through
the generated magnetic field. When the DC signal ends, the
inductance will generate a back electromotive force. If the AC
signal is subsequently sent out for measurement, the L value may
cause an error. To avoid this problem, you can set the AC/DC
delay timer to reduce the effect of back EMF on the measurement.
This delay timer will be executed both AC to DC and DC to AC.

The delay time range is Oms~5000ms.

Steps 1. Press the Setup button to enter

[MEASURE MODE SETUP] page.
/@\@

2. Use arrow keys to move cursor and @
select AC/DC DELAY on the

[MEASURE MODE SETUP] page.

TRIGGER DELAY

AVERA HI

OFF
OFF
OFF
FREQ

LEVEL 3 1AS COMP
RANGE RA Nhl’

PRESET

EX1T

3. Use key pad to input delay timer value ,unit is
ms.
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Setting average count
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This function is to perform multiple measurements and take an
average result from multiple measurements as the final display
value. The stability and reliability of the measurement results can
be improved by utilizing this function. The number of
measurements can be set from 1 to 64.

Steps 1. Press the Setup button to enter
[MEASURE MODE SETUP] page.

2. Use arrow keys to move cursor and
select AVERAGE on the [MEASURE
MODE SETUP] page. N

%
Y&

=

FILE
[a e lar BN Al aWa 11
} il
OmS
OnS

OFF
OFF
OFF

PRESET

COMP

EXIT

3. Use key pad to input average count value.

A This average count setting only works for the AC

Note measurement parameters, and the DCR
measurement does not perform the averaging
function.
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Setting display Vm/Im mode
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The test signal voltage and test signal current of the AC and the test
signal voltage and test signal current of the DC on the test object.

Turn on the Vm/Im display to help understand the setting status of
ALC and RO.

Steps 1. Press the Setup button to enter

[MEASURE MODE SETUP] page.
2. Use arrow keys to move cursor and 64
select DISPLAY Vm/Im on t he \
[MEASURE MODE SETUP] page.

&/

1

BEEP WHEN OFF
STATISTICS OFF

FREQ
LEVEL BIAS COMP
RANGE RANGE

3. Use option key on the right of the LCD screen
to select a desired item.

Available OFF  Turn off the Vm/Im display
parameter
ON  Turn on the Vm/Im display
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Setting beep mode

When the comparison function setting is turned on, the value
judgment result will be indicated by color, and the buzzer function
can be set to use the sound to know the measurement result.

Steps 1. Press the Setup button to enter m
[MEASURE MODE SETUP] page. -

2. Use arrow keys to move cursor and @ 9 \

select BEEP WHEN on the 4

[MEASURE MODE SETUP] page.

OmS
OmS

1
OFF

OFF

" PRESET

COMP

EXIT

3. Use option key on the right of the LCD screen
to select a desired item.

Available OFF  Turn off the beep function
parameter

PASS  Buzzer sounds when the test pass

FAIL Buzzer sounds when the test fail
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Setting statistics mode

When the comparison function setting is on, the statistics function
can be turned on to calculate the measurement quantity of PASS
and FAIL.

Steps 1. Press the Setup button to enter

[MEASURE MODE SETUP] page.

2. Use arrow keys to move cursor and 1/
select STATISTICS on the 4

[MEASURE MODE SETUP] page. =

FREQ
LEVEL JAS COMP
RANGE

PRESET

EXIT

3. Use key pad to input average count value.

Available OFF Turn off the statistics display

arameter T
P ON Turn on the statistics display

CLEAR  Clear statistics quantity
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Setting comparator

>
Z
(1]
2
Q
-
©
g
=
15
[¢]
(]
st
-
o
0
n
w
=

In this section, user will learn how to set up comparator and bin
sorting. The device can perform comparator function for 1~4
parameter simultaneously or separately. Choose to set the bin
condition for each parameter, which can be divided into 2~9 classes.
Bin methods include equalization, sequence, tolerance and random;
limit value modes include measured values, tolerance values, and
tolerance %.

Steps 1. Press the Measure button to enter
[MEAS DISPLAY] page.

% (]

=
®
&2

2. Use arrow keys to move cursor and
select COMP item.

FILE EROT

Cs 58.0113y COMP/B N
D 0.123595
Rs 339.085m()

6. -82.954 °

FREQ O SPEED TRIG
LLEVEL ( BIAS COMP DIEF
RANGE AUTI

3. Use option key on the right of the LCD screen to
select COMP/BIN item.
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Set up comp 4. Use arrow keys to select COMP / ®\
mode MODE. “@ 8"

&/

VALUE
Rde
OFF OFF

VALUE VALUE VALUE VALUE
OFF OFF OFF OFF

LEVEL 3IAS COMP O
RANGE NG

Available options VALUE  The measured values are compared.

Select this mode, the NOMINAL field
does not need to be set, just set the
UPPER and LOWER upper and lower

limits.
upper limit value 7%

PASS
i V
lower [imit value FATL
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A The difference between the measured
value and the NOMINAL value is
compared.

Absolute value (A) = measure value -

nominal value

Select this mode, the NOMINAL value
and UPPER and LOWER upper and

lower limits must be set.

upper limit value(2ABS) \FA
) PASS

\
- PASS
lower limit value(2ABS) LFATL_

|/ N

reference value(Q)

les

A% The difference between the measured
value and the NOMINAL value is
compared with the percentage of the

NOMINAL value.
Deviation percentages (A%) = Absolute

value (A)/nominal value x 100%

Select this mode, the NOMINAL value
and UPPER and LOWER upper and

lower limits must be set.

upper limit value(2 %) ——FALL

N
PASS
reference value(Q) X
- .. ) PASS
lower limit value(2%) —x—
OFF Turn off the comparator function
46
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o Set up 1. Use arrow keys to move cursor and /GD\
2 nominal/upper/lo  select NOMINAL or UPPER and @ 9
& wer LOWER. ‘ =

OFF

ABS N
OFF OFF

LEVEL + COMP OIS
RANGI

2. Use key pad to input value and unit.

Available options NOMINAL  Compare nominal values. Set only

in the A and A% modes.
UPPER  Comparison of upper limit

LOWER Comparison of lower limit

\
1

Set up display 3. Use arrow keys to move cursor and / GD\
mode select DISP MODE. \@\ @

VALUE

VALUE OFF

VALUE VALUE VALUE
OFF OFF OFF

> DFF

VALUE  Display measurement value

Availahle antinnc
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G A Display the difference between the
2 measured value and the NOMINAL
i value
A% Display the difference between the

measured value and the NOMINAL

value is compared with the percentage

of the NOMINAL value.
Comparator 4. Press the Measure button to enter
result display [MEAS DISPLAY] page. Comparator
result is Pass in green color or Fail in
red color.

<MEAS DISPLAY> FILE M

Ls 373.802uH
Q  43.13
6. 88672 °

Re  99.602m0

FREQ ( SPEED Sl TRIG I JLIST RUN
LEVEL 1.¢ BIAS ).000 Vdc COMP
RANGE ( RANG

Set up other 5. Use the above steps to set other AN
Parameter fields. H@ @H
UAJF

110.00ma

VALUE VALUE VALUE
OFF OFF OFF OFF

LEVEI BIAS COMP 0N
RANGE
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E Comparator 6. Press the Measure button to enter
2 result display [MEAS DISPLAY] page. Comparator

& result is Pass in green color or Fail in

. red color.

Y FILE |

Ls 37206 1 uH COMP/B N
42.68

-0.31 %

FREQ ) {H SPEED W IRIG
LEVEL ( BIAS Vdc  COMP ON
RANGE RANGE AUTO
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Setting bin sorting

Choose to set the bin condition for each parameter, which can be
divided into 2~9 classes. Bin methods include equalization,
sequence, tolerance and random; limit value modes include
measured values, tolerance values, and tolerance %.

Steps 1. Use arrow keys to move cursor and 6A
select BIN item. K ®/

OFF

s ( Rdc
VALUE VALUE ON

VALUL I
OFF OFF
COMP DM SET BIN
RANGE
EXIT

2. Use option key on the right of the LCD screen to
select a desired item.

Available options OFF  Turn off the bin function.

ON  Turn on the bin function. The SET BIN
option will be displayed.

SET

BIN Set the parameters of the bin function.

50
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Set up parameter 3. Use arrow keys to select PARAMETER ( CD\
item.
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BIN NUMBER 2
BIN METHOD Equal
L IMIT MODE ABS

0.0000 H

0.0000 H

4. Use option key on the right of the LCD screen to
select a desired item. The MEAS DISPLAY has
selected parameters to have display options.

Available options Off Turn off the bin function.
PARA1(Ls) Select the first measurement

parameter (Ls).

PARA2(Q) Select the second measurement
parameter (Q).

PARA3(@d) Select the third measurement
parameter (©d).

PARA4(Rdc) Select the fourth measurement
parameter (Rdc).
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number select BIN NUMBER item.
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o Set up bin 7. Use arrow keys to move cursor and
o

METER Ls

BIN METHOD Equal
L IMIT MODE ABS

0.0000 H

0.0000 H

8. Use key pad to input bin number value.(2~9)

Set up bin 9. Use arrow keys to move cursor and

=
method select BIN METHOD item.

Equal
L IMIT MODE

0.0000 H

Random

10. Use option key on the right of the LCD screen to
select a desired item.
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Available options Equal Sort by equally average. Set the

high/low value.
Equal/ Sequential Mode
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0 L1 ul u2 u3
—+———+—
BIN1
BIN2
BIN3
o_

Ln : LOWER of BINn @ : Includes the point
Un : UPPER of BINn O : Excludes the point

Sequential ~ Sort by order. Set each value.

Tolerance  Sort by order. Set each value.

Tolerance Mode

Nominal
Value
0 L3 L2 u Ui u2 u3
| | 1 | 1 1 L~
T T T T T T |
BIN1 *——0
BIN2 *—0 o—e
BIN3 —O0 o0—e

Ln : LOWER of BINn @ : Includes the point
Un : UPPER of BINn O : Excludes the point

Random  Sort by user. Set each range value.

Random Mode

0 11 ul L2 L3 u2 u3 L5 us L6 L4 U6 U4

>
>

BIN1

BIN2

rY

BIN3 O

BIN4

BIN5

BIN6 [ N S—

OUTOFBINS «—& 6—5 & 6 & 4 o—>
Ln : LOWER of BINn Un : UPPER of BINn @ : Includes the point O : Excludes the point
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select LIMIT MODE.

Set up limit mode 11. Use arrow keys to move cursor and @K
i
o/
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s  PARS VALUE

ER 9
BIN METHOD EQUAL

[ By

BIN 2
E
| Bm 4

12. Use option key on the right of the LCD screen to
select a desired item.

Available options VALUE  The measured values are compared.

Select this mode, the NOMINAL field
does not need to be set, just set the

UPPER and LOWER upper and lower

limits.

upper limit value 7%
PASS

lower limit value —
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G A The difference between the measured

3 value and the NOMINAL value is

ﬁ compared.

Absolute value (A) = measure value -

nominal value

Select this mode, the NOMINAL value
and UPPER and LOWER upper and

lower limits must be set.

upper limit value(2ABS) — FAIL

reference value(Q) . g BRSS!
PASS

lower limit value(+ABS) ——pxm—

A% The difference between the measured
value and the NOMINAL value is
compared with the percentage of the

NOMINAL value.

Deviation percentages (A%) = Absolute

value (A)/nominal value x 100%

Select this mode, the NOMINAL value
and UPPER and LOWER upper and

lower limits must be set.

upper limit value(2%) —/\_EAU-_

reference value(Q2) X Eﬁzz

lower limit value(4 %) —x—
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Setting FILE

The parameter can be saved in the flash Memory of the instrument.
The meter mode allows the user to access 99 setup groups.

Steps 1. Press the Measure button to enter

[MEASURE DISPLAY] page.

2. Use arrow keys to move cursor and AN

select FILE on the [MEASURE ey
DISPLAY] page. &/

FILE TeSER

Cs 20.7185nF
D 0.02460
Z 7.68410 Q

6. =88.081 °

FREQ SPEED TRIG
LEVEL BIAS + COMP 0Of
RANGE

3. Use option key on the right of the LCD
screen to select FILE item.

METEROT PRI

RECALL

NEW

COPY>USB

DELETE

EXIT

4. Use option key on the right of the LCD screen
to select a desired item.
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Available RECALL load the files in the temporary files
parameter for testing

NEW Open an empty file and setting the
file name
SAVE AS Save the test file in the RAM to
another file.
DELETE Delete the file, the file which is

being used (red) cannot delete.

& The LCR-8200 uses the system's temporary files for
Note testing.

Use "RECALL" to load the files in the instrument
memory into the temporary files of the system.

The file font being used is red and cannot be
deleted. Any parameter change settings will be
saved in the original file instantly.

USB disks can only back up test files. If you want
to use this file, you need to copy the file to the
instrument memory using "COPY> RAM" and
then load it.
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Setting USB disk

USB disk can store test setup files and LCD screen images and

SWEEP measurement curves and magnitude data.
Available types and file formats:

USB disk type: Flash disk only.
Format: FAT32/exFAT.
Max memory size: 128GB.

1. Insert a USB disk for using as data recoding.
The instrument will automatically detect the
USB disk format. When it is available, the
USB menu will pop up.

Steps

2. Use option key on the right of the LCD

screen to select a desired item. When the USB ||
disk is plugged in, you can press the ENTER \@

button to pop up the USB menu.

ENESEDNSRENN  FILE NETEROT
Ls 372.543uH
Q 43.66

LG.. 88.688 °

Ra 0.30 %

| A w0385V In 414,300 OC Vo 4.3V In 40.59
FREQ 1.00000MHz  SPEED SLOW
LEVEL 1.000 Vac  BIAS +0.000 Vdc
RANGE AUTO 3000 i« RANGE AUTO 300 oc

RO 1008 ALC OFF  AVG OFF  CORR 0.Sm,OPEN,SHORT
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. Save screen
Available

options

File

management

Format USB
drive

GW Instek

MEASURE (METER MODE)

Save LCD screen images to USB disk.
Path>
USB:\ LCR8200\ SCREEN\ SCNxxxx.BMP

USB file management.

Path> USB:\ LCR8200\ METER

B FI ) FILES: 3
A123 METERO1 Test7

RAM FILE

Format the USB disk(FAT32)
e USB Drives (E2)
, LCR8200

. BIN

, LUST

, METER

, SCREEN

, SWEEP
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SWEEP (GRAPH MODE)

In this chapter you will learn about all the sweep-
related settings. All the sweep items can be found
on the [SWEEP DISPLAY] [SWEEP MODE
SETUP] page.

Sweep display area description .......c..cccceceverenenenenennns 61
Setting type c..ooviiiiiiiii 62
Setting X-aXiS.....coovviviiiiiiiiiiiiiii i 63
Setting start ..., 64
SettiNg STOP c.vvveiiiiiiieee e 65
Setting level/freq ..., 66
Setting bias/level ... 67
SettiNG trig.ccueeiiiiiiiiiiiicec e 68
Setting SPEed.....c..covvuirieiriiiiincenec e 70
Setting SCAlE ..o 71
Setting fUNC ..o 72
SettiNg Para ....cooceiiiiiiiiieee e 73
Setting Y-aXiS....ocooiiiiiiiiiiiiii 74
SELtING Fef . 75
SEttiNG POS coeiiiiiiiiiiee 76
Setting div/decade .........oooveiiniiniieeeeee e 77
Setting ANALYSIS (option) ....cccccecviiiiiiiiiiiiniiiiiiiie 78
Setting RO/RT/L1/CT (Option) ..ccccevveuevveieinieinicicicienne 79
Setting sweep delay......ccccovecirinieiniiinccce, 80
Setting output iMpedance ........coccveeveencenincencneeen. 81
Setting keep previous trace .......cocoeveverienienienienieieeenee. 82
Setting trace A/B COlOr ..o, 84
Setting trace A/B simulation color (option) .........c.......... 85
Setting USB disk.......oviiiiiiiiii e, 86
60
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Sweep display area description
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The sweep display is a sweep graph mode that provides a sweep
range condition for graph measurements.

setting of sweep

Corr./RO— 0Om, OPEN, SHORT, H/F ,LCR-05A RO 1009 EP

MEASURE

sweep =8 i ACE A select
graph = B function
iterms

cursor postion ——_|
value of trace A cursor -
value of trace B cursor i

6 o, 59
Hi limit(Max) and low limit(Min) of trace A/B or setting of trace A/B
value of component parameter on equivalent circuit analysis equivalent circuit model

Available MEASURE Measure meter mode page.
parameter

LIST SET List setting page.

LIST RUN  List run test page.

CORR. Correction page.
A Note When it is under Sweep mode, the SPOT LOAD

correction setting will not activate.
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Setting type
Sweep type has 4 kinds, which are frequency, Vac, lac and DC BIAS.

Steps 1. Press the Measure button to enter
[MEAS DISPLAY] page, and then press
the SWEEP function button on the ‘
right side of the LCD to enter the ‘
[SWEEP DISPLAY] page.

2. Use arrow keys to move the cursor and @
select TYPE item on the [SWEEP \CD //
DISPLAY] page. ,

3. Use option key on the right of the LCD screen to
select a parameter for this sweep item.

Available FREQ. Change frequency range sweep

parameter condition
Vac Change Vac range sweep condition
lac Change lac range sweep condition
DC Change DC BIAS range sweep
BIAS  condition
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Setting X-axis
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The X-axis scale shows 2 modes LINEAR and LOG.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then
press the SWEEP function button on

the right side of the LCD to enter the SHEES
[SWEEP DISPLAY] page.
2. Use arrow keys to move cursor and H@?H

select X-AXIS item on the [SWEEP \@//
DISPLAY] page.

L INEAR

LOG

AUTO FIT

CORR.

3. Use option key on the right of the LCD screen
to select a parameter for this sweep item.

Available LINEAR The starting value to the ending value,
parameter equal to 251 points
LOG The starting value to the ending value,

use the logarithm to distinguish 267
points (maximum). Different points
depending on the status of the range
setting

AUTO  Automatically adjust the Y-axis scale

FIT and position of the sweep graph
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Setting start
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Sweep test condition start value. (frequency, Vac, Iac and DC BIAS)

Steps 1. Press the Measure button to enter
[MEAS DISPLAY] page, and then press
the SWEEP function button on the ‘
right side of the LCD to enter the ‘
[SWEEP DISPLAY] page.

2. Use arrow keys to move the cursor and @
select START item on the [SWEEP \CD //
DISPLAY] page. -

ATO FIT

" CORR.

3. Use the numeric keypad to enter the test
frequency (Vac or Iac or DC BIAS) and unit.
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Setting stop
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Sweep test condition stop value. (frequency, Vac, lac and DC BIAS)

Steps 1. Press the Measure button to enter s
[MEAS DISPLAY] page, and then press
the SWEEP function button on the
right side of the LCD to enter the
[SWEEP DISPLAY] page.

| SUEEP

2. Use arrow keys to move the cursor and H/ BH
/’/

select STOP item on the [SWEEP @\\@
DISPLAY] page.

AUTO FIT

| CORR.

3. Use the numeric keypad to enter the test
frequency (Vac or Iac or DC BIAS) and unit.
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Setting level/freq
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When performing a frequency sweep test, you need to set the test
voltage/current (Vac/lac). If you are performing a
voltage/current/ DC BIAS scan test, you need to set the test
frequency. The voltage range is 10mV-2Vrms and current range is
0.1mA-20mArms. 2Vrms can only be used at <= 1IMHz.

[MEAS DISPLAY] page, and then press

the SWEEP function button on the (

right side of the LCD to enter the
[SWEEP DISPLAY] page.

Steps 1. Press the Measure button to enter
SY

2. Use arrow keys to move the cursor and ﬁ@q

select LEVEL/FREQ item on the \®
[SWEEP DISPLAY] page.

lwto FIT

CORR.

3. Use the numeric keypad to enter the test
Vac/Iac (frequency) or Freq. (Vac/Iac/DC
BIAS) and unit.
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Setting bias/level
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When performing a FREQ./Vac/Iac sweep test, you need to set the
test DC BIAS. If you are performing a DC BIAS scan test, you need to
set the test voltage/current (Vac/Iac).

LCR-8200 Series offers DC BIAS +12V. BIAS has a set value, when
the trigger test starts, DC BIAS will automatically turn on the output,
and the DC BIAS button indicator will light up; at the end of the test,
DC BIAS will automatically turn off and the light will be off.

When input is above the instrument voltage range will be displayed

“Out of range!”. |

Steps 1. Press the Measure button to enter
- SYEEP

[MEAS DISPLAY] page, and then
press the SWEEP function button on
the right side of the LCD to enter the
[SWEEP DISPLAY] page.

®
&

2. Use arrow keys to move the cursor
and select BIAS/LEVEL item on the
[SWEEP DISPLAY] page.

AUTOD FIT

CORR.

3. Use the numeric keypad to enter the test DC
BIAS or Vac/Iac and unit.

67

TS-TL-GWI-116

— We measure, we calibrate, we validate. FEE - www.tessol.com TS-TL-GWI-116 67 /283



https://www.tessol.com/?utm_source=datasheet&utm_medium=pdf&utm_campaign=technical_library&utm_content=TS-TL-GWI-116

>
Z
(1]
2
Q
-
©
g
=
15
[¢]
(]
st
-
o
0
n
w
=

TS-TL-GWI-116

rfssal Technical Library

GYINSTEK LCR-8200 Series User Manual
Setting trig

Trig mode has REPEAT and SINGLE mode. Press the Trigger
button to start the sweep test once.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then
press the SWEEP function button on
the right side of the LCD to enter the
[SWEEP DISPLAY] page.

| SUEEP

2. Use arrow keys to move the cursor 6@
and select TRIG item on the [SWEEP &
DISPLAY] page.

REPEAT

SINGLE

AUTO FIT

CORR.

3. Use option key on the right of the LCD screen
to select a trigger mode for this sweep item.

Available REPEAT Continuous sweep test. Press the STOP
parameter function button on the right side of the
LCD to stop the SWEEP test.

SINGLE External trigger mode, including
Manual /Handler/ TRIGGER
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SWEEP (GRAPH MODE)

Input/Remote control mode.

« Manual mode: The device performs a
sweep test once the Trigger button is
pressed.

« Handler mode: When a negative edge
pulse is received from the handler
interface on the rear panel, the device
performs a sweep test cycle.

« TRIGGER Input mode: When a
negative edge pulse is received from
the TRIGGER Input on the rear panel,
the device performs a sweep test
cycle.

o Remote control mode: When a
measurement command is sent from
the RS-232 or USB or GPIB interface,
the device performs a sweep test
cycle.
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Setting speed
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3 test speeds (SLOW, MED., FAST). The slower the test, the more
accurate and stable the test result.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then
press the SWEEP function button on
the right side of the LCD to enter the
[SWEEP DISPLAY] page.

SWEEP

[

and select SPEED item on the [SWEEP \ ®/
DISPLAY] page. B

2. Use arrow keys to move the cursor @/

AUTO FIT

CORR.

3. Use option key on the right of the LCD screen
to select a speed mode for this sweep item.
Available test FAST 2.5ms (>10kHz)
speed
MED. 50ms (>20Hz)

SLOW 100ms
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Setting scale
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The scale of the Y-axis is displayed with the setting of trace A or
trace B.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then
press the SWEEP function button on

the right side of the LCD to enter the | 2HEEE
[SWEEP DISPLAY] page.

2. Use arrow keys to move the cursor ﬁ@ 9
and select SCALE item on the \CD /
[SWEEP DISPLAY] page.

TRACE A

"TRACE B

(AUTO FIT

CORR.

3. Use option key on the right of the LCD screen
to select a scale type for this sweep item.

Available TRACE A Adjust with the trace A setting

parameter _ ' _
TRACE B Adjust with the trace B setting

AUTO  Automatically adjust the Y-axis scale

FIT and position of the sweep graph

VA
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Setting func

Select the combination of parameters to be sweep test.

Funcl-16: Z-Deg, Y-Deg, R-X, G-B, Z-Cs, Z-Cp, Z-Ls, Z-Lp, Cs-Rs,
Cp-Rp, Cp-G, Cs-D, Ls-Rs, Lp-Rp, Lp-G, Ls-Q.

FUNC selection If you do not have the desired test parameters, you
can go to the PARA item of TRACE A/B and select the required
test parameters.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then

press the SWEEP function button on |

the right side of the LCD to enter the Jaovt
[SWEEP DISPLAY] page.

\

2. Use arrow keys to move the cursor /@

and select FUNC item on the [SWEEP \ §
DISPLAY] page.

3. Use option key on the right of the LCD screen
to select a function type for this sweep item.
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Setting para
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Select test parameters of trace A or trace B.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then
press the SWEEP function button on

the right side of the LCD to enter the e
[SWEEP DISPLAY] page.

2. Use arrow keys to move the cursor @
and select PARA item on the [SWEEP \CD /

DISPLAY] page.

3. Use option key on the right of the LCD screen
to select a parameter for this sweep item.
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Setting Y-axis
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The Y-axis scale shows 2 modes LINEAR and LOG of trace A or
trace B.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then
press the SWEEP function button on

the right side of the LCD to enter the { LR
[SWEEP DISPLAY] page.

2. Use arrow keys to move cursor and
select Y-AXIS item on the [SWEEP
DISPLAY] page.

=
“o

L INEAR

LOG

AUTO FIT

CORR.

3. Use option key on the right of the LCD screen
to select a parameter for this sweep item.

Available LINEAR The starting value to the ending value,
parameter equal to 400 points
LOG The starting value to the ending value,

use the logarithm to distinguish 400
points (maximum). Different points
depending on the status of the range
setting
AUTO Automatically adjust the Y-axis scale
FIT and position of the sweep graph
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O

i Set the Y-axis reference point scale for trace A or B. This parameter

can be set by selecting LINEAR in Y-axis.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then
press the SWEEP function button on

the right side of the LCD to enter the | 2HEEE
[SWEEP DISPLAY] page.

/%ffffs\%

2. Use arrow keys to move the cursor ﬁ@ 9
and select REF item on the [SWEEP \@ /
DISPLAY] page. S

MOVE 1

" MOVE |

(AUTO FIT

CORR.

3. Use option key on the right of the LCD screen
to select a scale type for this sweep item.

Available MOVE? Reference point scale is adjusted
parameter downwards
MOVE| Reference point scale is adjusted
upwards
AUTO Automatically adjust the Y-axis scale

FIT and position of the sweep graph
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Setting pos

Move the graphic of trace A or trace B.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then

press the SWEEP function button on " SuEP
the right side of the LCD to enter the |
[SWEEP DISPLAY] page.

2. Use arrow keys to move the cursor f

i

and select POS item on the [SWEEP \CD /
DISPLAY] page. Y

o8

MOVE 1

" HOVE 1

‘AuT0 FIT

CORR.

3. Use option key on the right of the LCD screen
to select a scale type for this sweep item.

Available MOVET Move the sweep graphic up

parameter _
MOVE| Move the sweep graphic down

AUTO Automatically adjust the Y-axis scale

FIT and position of the sweep graph
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Setting div/decade
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The scale of the Y-axis is displayed with the setting of trace A or
trace B.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then
press the SWEEP function button on

the right side of the LCD to enter the | 2HEEE
[SWEEP DISPLAY] page.

2. Use arrow keys to move the cursor @ 91
and select DIV (LINEAR) or Y4
DECADE (LOG) item on the [SWEEP
DISPLAY] page.

Z00M -

Z00M +

fUTO FIT

CORR.

3. Use option key on the right of the LCD screen
to select a scale type for this sweep item.
Available ZOOM—  Scale of each interval becomes larger
parameter
ZOOM+  Scale of each interval becomes smaller

AUTO  Automatically adjust the Y-axis scale
FIT and position of the sweep graph
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Setting analysis (option)
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Select the equivalent circuit model. The equivalent circuit analysis
function estimates equivalent circuit constant based on
measurement results. It can estimate 3-element model and 4-
element model. By using the simulation function, you can display
frequency characteristic ideal values using estimation results or
user-configured constants. For more details, refer to page 274.

Steps 1. Press the Measure button to enter @
[MEAS DISPLAY] page, and then
press the SWEEP function button on
the right side of the LCD to enter the M
[SWEEP DISPLAY] page.
2. Use arrow keys to move cursor and u@ @N
select ANALYSIS item on the X&)/

[SWEEP DISPLAY] page.

[ WoDE -

MODE +

3. Use option key on the right of the LCD screen
to select the appropriate equivalent circuit
model.

Available MODE- Reverse select the equivalent circuit
parameter model (OFF>G>F>E>D>C>B>A)
MODE+ FPorward select the equivalent circuit
model (OFF>A>B>C>D>E>F>Q)

AUTO Automatically adjust the Y-axis scale

FIT
and position of the sweep graph
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Setting RO/R1/L1/C0/C1 (option)

Calculate the analyzed value of obtained unit in accordance with
the equivalent circuit model. Canuse <1 1>, <1 >,<| > <| | >
for fine adjustment or input the required value with the numeric
keyboard to adjust the simulate equivalent circuit and sweep
frequency curve. For more details, refer to page 274.
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Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then

press the SWEEP function button on s
the right side of the LCD to enter the
[SWEEP DISPLAY] page.

i

==

and select RO/R1/L1/C1 item on the
[SWEEP DISPLAY] page.

N\
\
/4

2. Use arrow keys to move the cursor @@

3. Use option key on the right of the LCD screen
to adjust the value.

Available " Increase a lot of value
parameter 1 Increase small of value
! Decrease small of value
i Decrease a lot of value
?I[”I{TO Automatically adjust the Y-axis scale

and position of the sweep graph
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Setting sweep delay

Set the sweep test the delay time between each test point and point.
The delay time range is 0Oms~5000ms.

Steps 1. Press the Measure button to enter
[MEAS DISPLAY] page, and then
press the SWEEP function button on
the right side of the LCD to enter the
[SWEEP DISPLAY] page, and press
the Setup button to enter [SWEEP
MODE SETUP] page.

L
m
[
o

2. Use arrow keys to move the cursor ,eé@ \
and select SWEEP DELAY item on the \CD v/
[SWEEP MODE SETUP] page. ’

OUTPUT TMPEDANCE 1000
K PREVIOUS TRACE OFF

PRESET

EXIT

3. Use the numeric keypad to enter the time (ms).
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Setting output impedance
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The output impedance can be set to 25 or 100€.

The varied signal source output impedance will lead to the varied
current or the difference of measuring value. If selecting <25Q>,
then the voltage range is 10mV~1Vrms and the current range is
400pA~40mArms.

If need to compare test results with Keysight select 100Q.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then
press the SWEEP function button on
the right side of the LCD to enter the
[SWEEP DISPLAY] page, and press

the Setup button to enter [SWEEP

MODE SETUP] page.

2. Use arrow keys to move the cursor /@ 9\4
and select OUTPUT IMPEDANCE \@ /
item on the [SWEEP MODE SETUP]

page.

IEE
SWEEP DELAY

KEEP PREVIOUS TRACE

TRACE A COLOR

PRESET

T BT

3. Use the numeric keypad to enter the time (ms).

Available 100Q  Set output impedance to 100€2

parameter _
2502 Set output impedance to 25Q
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Setting keep previous trace

Save sweep graph for part alignment or adjustment. When
ANALYSIS item is activated, this setting will be invalid
automatically.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then
press the SWEEP function button on
the right side of the LCD to enter the
[SWEEP DISPLAY] page, and press

the Setup button to enter [SWEEP

MODE SETUP] page.

2. Use arrow keys to move the cursor @ [;) \
and select KEEP PREVIOUS TRACE “\® /
item on the [SWEEP MODE SETUP] i

page.

IR S{UE:
SWEEP DELAY OmS
OUTPUT IMPEDANCE 1000

TRAC

3. Use option key on the right of the LCD screen
to select a desired item.
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f; Available OFF Save sweep graph turn off

. parameter

0 ON Save sweep graph turn on

- Function Multiple parts are compared to the measurement

Description curve, this function can be turned on, and the

parts are measured in order to understand the
difference.

A single part or circuit can be measured before
adjustment. Turn on this function and adjust it
after making adjustments to understand the
difference in adjustment.

Use the CLEAR function key to clear the all
graph.
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Setting trace A/B color

Set the display color of trace A or trace B.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then
press the SWEEP function button on
the right side of the LCD to enter the
[SWEEP DISPLAY] page, and press

the Setup button to enter [SWEEP

MODE SETUP] page.

2. Use arrow keys to move the cursor /@ 9{
and select TRACE A/B COLOR item \® /
on the [SWEEP MODE SETUP] page.

COLOR -

"COLOR +

0 EDANCE

I;(I-I P-I::'I-':II VIOUS TRACE
IRACE B COLOR
PRESET

EXIT

3. Use option key on the right of the LCD screen
to select a desired color.

Available COLOR—  Adjust color down

parameter
COLOR+  Adjust color up
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Setting trace A/B simulation color (option)
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Set the display color of trace A or trace B simulation.

Steps 1. Press the Measure button to enter
[MEAS DISPLAY] page, and then
press the SWEEP function button on
the right side of the LCD to enter the
[SWEEP DISPLAY] page, and press
the Setup button to enter [SWEEP
MODE SETUP] page.

S

=
2l
]

N\
4"\
@;i"

— ‘-'7//

2. Use arrow keys to move the cursor
and select TRACE A/B
SIMULATION COLOR item on the
[SWEEP MODE SETUP] page.

,,I
VL
‘;/
‘-i 9
@
NGO
e

"COLOR -

SWEEP DELAY OnS gLliec

© TRACE B SIMULATION LR PRESET

CEiT

3. Use option key on the right of the LCD screen
to select a desired color.

Available COLOR—  Adjust color down

parameter
COLOR+  Adjust color up
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Setting USB disk
USB disk can store test setup files and LCD screen images and
SWEEP measurement curves and magnitude data.

Available types and file formats:

USB disk type: Flash disk only.
Format: FAT32/exFAT.
Max memory size: 128GB.

Steps 1. Insert a USB disk for using as data
recoding. The instrument will
automatically detect the USB disk format.
When it is available, the USB menu will

pop up.

2. Use option key on the right of the LCD CTD\
screen to select a desired item. When the @H
USB disk is plugged in, you can press the \GD/
ENTER button to pop up the USB menu.
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g Available Save screen  Save LCD screen images to USB disk.

d options Path>

i USB:\ LCR8200\ SCREEN\ SCNxxxx.B
MP

Writing 100% ‘

Save sweep » Save sweep graph to USB disk. Path:
USB:\ LCR8200\ SWEEP\ SWPxxxx.BMP

» Save sweep measure data to USB disk.
Path:
USB:\ LCR8200\SWEEP\ SWPxxxx.CSV

Format USB  Format the USB disk(FAT32)
drive  USB Drives (E3

|, LCR8200
|, BIN
|, usT
|, METER
|, SCREEN
|, SWEEP
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LIST (MULTI STEP MODE)

In this chapter you will learn about all the list-
related settings. All the list setting items can be
found on the[LIST SET] [LIST MODE SETUP]
[LIST RUN] page.

LIST SET/LIST RUN display area description................... 89
Setting Step ...ooviiiiiiiii 90
Setting parameter ..........ccccceviiviiiiiiiiiiiiic 92
Setting freqUENCY .o.eeeveieireeee e 94
Setting level .....cooviviiii e 95
Setting DC bias ....ccoovevieiniiiincnccc e 96
Setting SpPeed......ccoviriririniri e 97
Setting delay ..o 98
Setting comp MOode .....cc.covveirinieiniiiirceece e, 99
Setting trigger Mode .......ccoeevevinenicinencnceeee 103
Setting trigger delay .......cccoveeeiininnin 106
Setting AUTO TRIG THRESHOLD ......cccceiiiiiiiiiinee 107
Setting OUTPUT IMPEDANCE........c.cooiviiiiiiiiiiiin. 109
Setting ALC....ooiiiiiiiiiii e 110
Setting beep When.........coceeiiiiiinininnc 111
Setting range hold.......c..coooviiiiini 112
Setting fail reset ...cooevveereniircnec e 113
Setting statistiCS.....cccovviiiiiiiiiiiiii 114
Setting bin SOrting......oooooeiiiiiiiiiiii 115
Setting FILE ... 121
Setting USB disk..co.uiiiiiiiiiiiii e 123
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LIST SET/LIST RUN display area description

The list measurement display is a multi-step mode that provides
simultaneous multi-condition measurement for the part.

ENSISERE FILE A1 —file/bin setting
STEP MEASURE
PARAMETER
FREQUENCY 1. 1 1. | SWEEP
LEVEL
list step DC BIAS 0. . A0, select
setting SPEED items
DELAY
COMP HODE
HOM THAL LIST RUN
UPPER | |
LOMER 20. 260. 20. CORR.
Available MEASURE Meter mode page
parameter

SWEEP Sweep mode page.
LIST RUN  List run test page

CORR. Correction page
file
rﬂlsc:[asstfr% ) select
value items
test result — CORR.
—_—
BIN result  test statistics
CORR./RO
Available FILE List file management
parameter LISTSET  List setting page
CORR. Correction page
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Setting step
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LIST SET has 15 steps to set.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then

press the LIST SET function button
on the right side of the LCD to enter

the [LIST SET] page.

i

select STEP item on the [LIST SET] \CD Y
page.

2. Use arrow keys to move cursor and §

STEP COPY
PARAMETER
FREQUENCY INSERT

LEVEL ;
DC BIAS DELETE

SPEED

COMP MODE _
NOM INAL LIST RUN
UPPER _

LONER CORR.

3. Use option key on the right of the LCD screen
to select a desired item.
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Copy the cursor where the step is
added to the next step.
Copy setpl to setp2.

FILE ;
STEP COPY
PARAMETER _
FREQUENCY INSERT
LEVEL .

C BIAS DELETE
SPEED

Available COPY
parameter
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DELAY
COMP MODE
NOM [NAL LIST RUN

UPPER

LOWER CORR.
Insert a blank step in the cursor step to
the next step.
Insert blank step in the next step of
stepl.

INSERT

[ copy
PARAMETER ]
FREQUENCY INSERT

LEVEL .
OC BIAS DELETE

SPEED
DELAY

COMP MODE ..

NOM INAL LIST RUN
UPPER _

LOWER CORR.

Delete the cursor step.

DELETE Delete step3
STEP ki PY
PARAMETER ;
FREQUENCY INSERT
LEVEL .
DC BIAS DELETE
ED

COMP MODE :
NOM INAL LIST RUN
UPPER :

LOVER CORR.
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Setting parameter
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Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then

press the LIST SET function button |

on the right side of the LCD to enter
the [LIST SET] page.

2. Use arrow keys to move cursor and @
select PARAMETER item on the [LIST Y, \CD /

SET] page.

FREQUENCY
LEVEL
DC BIAS

SPEED
DELAY
COMP MODE
NOM INAL
UPPER
LOVER

3. Use option key on the right of the LCD screen
to select a parameter for this measurement
item.

Parameter Ls Equivalent Series Inductance
Lp  Equivalent Parallel Inductance
Cs  Equivalent Series Capacitance
Cp  Equivalent Parallel Capacitance
Rdc DC Resistance
Rs  Equivalent Series Resistance (ESR)
Rp  Equivalent Parallel Resistance
zZ Absolute value of impedance

O4es Phase angle of impedance(degree)
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0rada  Phase angle of impedance(radian)
Quality Factor, (Q =1/D)

Dissipation Factor, Loss coefficient (tand)
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Resistance
Reactance
Absolute value of admittance

Conductivity

WO I< X ="|IOO

Susceptance
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Setting frequency

The frequency range is
10Hz~1MHz/5MHz/10MHz/20MHz/30/50MHz, and the
resolution is set at 6 digits..

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then

press the LIST SET function button

on the right side of the LCD to enter
the [LIST SET] page.

2. Use arrow keys to move cursor and @@
select FREQUENCY item on the [LIST \CD /
SET] page.

STEP

PARAMETER

FREQUENCY  IOMOERNE
LEVEL

DC BIAS

SPEED
DELAY

COMP HODE
NOM INAL LIST RUN
UPPER _

LOWER CORR.

3. Use the numeric keypad to enter the test
frequency.
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Setting level
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Test signal voltage/current level can be set (RMS value). The
voltage range is 10mV-2Vrms and current range is 0.1mA-
20mArms. 2Vrms can only be used at <= 1IMHz..

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then

press the LIST SET function button |
on the right side of the LCD to enter

the [LIST SET] page.

2. Use arrow keys to move cursor and 6®H
select LEVEL item on the [LIST SET] \® /

page.

STEP

PARAMETER

FREQUENCY

LEVEL 1.000 ¥
DC BIAS

SPEED

DELAY

COMP MODE

NOM INAL LIST RUN
UPPER

LOWER CORR.

3. Use the numeric keypad to enter the test
voltage/current.
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Setting DC bias

DC BIAS range is -12V~+12V. When input is above the instrument
voltage range will be displayed “Out of range!”. The test step has DC
BIAS. When this step is tested, the instrument will automatically
execute the DC BIAS output, and the DC Bias button will light up and
will automatically turn off at the end of the step.
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Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then

press the LIST SET function button

on the right side of the LCD to enter

the [LIST SET] page.

2. Use arrow keys to move cursor and / 1.
select DC BIAS item on the [LIST \® //
SET] page. B

=

STEP

PARAMETER

FREQUENCY

LEVEL

DC BIAS +0,000 V

SPEED

DELAY

COMP HODE

NOM INAL LIST RUN
UPPER _

LOVER CORR.

3. Use the numeric keypad to enter the test DC
Bias.

9

TS-TL-GWI-116

— We measure, we calibrate, we validate. EE - www.tessol.com TS-TL-GWI-116 96 / 283



https://www.tessol.com/?utm_source=datasheet&utm_medium=pdf&utm_campaign=technical_library&utm_content=TS-TL-GWI-116

rfssal Technical Library

GYINSTEK LIST (MULTI STEP MODE)

Setting speed
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5 test speeds (SLOW2, SLOW, MED., FAST and MAX.). The slower
the test, the more accurate and stable the test result.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then

press the LIST SET function button

on the right side of the LCD to enter
the [LIST SET] page.

il il

select SPEED item on the [LIST SET] \@ Y/
page. o

ﬁ¢f¢§j¢:i}\\\\
2. Use arrow keys to move cursor and @

<Y

STEP

PARAMETER

FREQUENCY

LEVEL

DC BI1AS MED.

SPEED _
DELAY SLOW
COMP MODE

NOM INAL SLOW2
UPPER

LOWER

3. Use option key on the right of the LCD screen
to select a test speed item.

Available test MAX. 2.5ms(>10kHz)
speed
FAST 50ms(>20Hz)
MED. 100ms
SLOW 300ms

SLOW2  600ms
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Setting delay
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Set the delay time before each test step. The delay time range is
Oms~5000ms.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then

press the LIST SET function button

on the right side of the LCD to enter
the [LIST SET] page.

2. Use arrow keys to move cursor and
select DELAY item on the [LIST SET]

page.

=
®©
O

STEP
PARAMETER
FREQUENCY

DC BIAS

SPEED

DELAY

COMP MODE

NOM INAL LIST RUN
UPPER

LOVER CORR.

3. Use the numeric keypad to enter the delay
time.
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Setting comp mode
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The comparison function settings of 1 to 15 steps can be performed
separately. The comparison mode has measured values, tolerance
values and tolerance %.

Steps 1. Press the Measure button to enter @
[MEAS DISPLAY] page, and then press -

the LIST SET function button on the
right side of the LCD to enter the [LIST

SET] page.

2. Use arrow keys to move cursor and H@%
select COMP MODE item on the [LIST '\ \\® ¥4
SET] page.

STEP VALUE
PARAMETER

FREQUENCY A
LEVEL

OC BIAS A%

SPEED

DELAY OFF
COMP MODE VALUE

NOM [NAL LIST RUN
UPPER

LOWER CORR.

3. Use option key on the right of the LCD screen to
select a mode for this setup.
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Available options

ies User Manual

VALUE  The measured values are compared.

Select this mode, the NOMINAL field

does not need to be set,

just set the

UPPER and LOWER upper and lower

limits.

FAIL

upper limit value ——-2=—

lower limit value —

PASS

A The difference between

FAIL

the measured

value and the NOMINAL value is

compared.

Absolute value (A) = measure value -

nominal value

Select this mode, the NOMINAL value

and UPPER and LOWE

R upper and

lower limits must be set.

upper limit value(2A

reference value(Q2)

BS) — FAIL
) PASS
) PASS

|/ N

les

lower limit value(2ABS) T
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A The difference between the measured

value and the NOMINAL value is
compared with the percentage of the

NOMINAL value.
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Deviation percentages (A%) = Absolute

value (A)/nominal value x 100%

Select this mode, the NOMINAL value
and UPPER and LOWER upper and

lower limits must be set.

upper limit value(2 %) —EALL

AN
PASS

reference value(Q) X
- .. | PAss
lower limit value(2%) —x—

OFF Turn off the comparator function

Set up 4. Use arrow keys to move cursor and /@N
nominal/upper/ select NOMINAL or UPPER and F@ @*
lower LOWER. &

STEP
PARAMETER
FREQUENCY
LEVEL

DC BIAS

SPEED

DELAY

COMP MODE _

NOM INAL LIST RUN
UPPER

LOWER CORR.

5. Use key pad to input value and unit.

Available options NOMINAL  Compare nominal values. Set only

in the A and A % modes.
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UPPER  Comparison of upper limit
LOWER Comparison of lower limit
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Comparator 6. Press the LIST RUN function button on
result display the right side of the LCD to enter [LIST
RUN] page and press the Trigger (Trigger)
button to run test. Comparator result is -
Pass in green color or Fail in red color.
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Setting trigger mode
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List test step offers REPEAT and SINGLE and AUTO mode.

When the part is tested manually, it is traditionally necessary to
connect the object to be tested, and then press the TRIGGER button
or use the foot switch to start the measurement. Sometimes the
measurement result is wrong because it is not matched, which is
time-consuming and labor-intensive. Switch to AUTO mode and
use automatic trigger to measure, save time and accuracy.

Steps 1. Press the Measure button to enter @
[MEAS DISPLAY] page, and press the -
LIST SET function button on the right |
side of the LCD to enter the [LIST SET]
page, and then press the Setup button
to enter [LIST MODE SETUP] page.

2. Use arrow keys to move cursor and 6C:\9

select TRIGGER MODE item on the ”\ I
[LIST MODE SETUP] page.

ENSISEDE  FILE

S REPEAT
PARANE

FREQUE TR GGER DELAY ons SINGLE

UT IMPEDANCE ? AUTO
WHEN

HOLD
PRESET

LOWER EXIT

3. Use option key on the right of the LCD screen
to select a desired item.

103

HZGW Instek LCR-8200(A) A2|= HIFE (=) - MZEAL | E A= JLICH AFSF2 MZ=AF AP Ol wat HEE = USL{C

TS-TL-GWI-116

— We measure, we calibrate, we validate. EEE - www.tessol.com TS-TL-GWI-116 103 /283
KOLAS = H|Zelwd7|et - ISO/IEC 17025



https://www.tessol.com/?utm_source=datasheet&utm_medium=pdf&utm_campaign=technical_library&utm_content=TS-TL-GWI-116

>
Z
(1]
2
Q
-
©
g
=
15
[¢]
(]
st
-
o
0
n
w
=

TS-TL-GWI-116

rfssnl Technical Library

GYINSTEK LCR-8200 Series User Manual
Available REPEAT  The repeat trigger mode is an internal
parameter continuous test. After the LIST RUN

display is shown, all processes will
remain testing with arrow sign
indicating the current test position.
Pressing the STOP key beside LCD
will suspend test. Pressing the Trigger
key will resume continuous test.

SINGLE External trigger mode, including
Manual/Handler/ TRIGGER
Input/Remote control mode.

e Manual mode: The device performs
a measurement once the Trigger
button is pressed.

o Handler mode: When a negative
edge pulse is received from the
handler interface on the rear panel,
the device performs a measurement
cycle.

o TRIGGER Input mode: When a
negative edge pulse is received
from the TRIGGER Input on the
rear panel, the device performs a
measurement cycle.

e Remote control mode: When a
measurement command is sent
from the RS-232 or USB or GPIB
interface, the device performs a
measurement cycle.

AUTO Automatic trigger mode.
After the measurement terminal is
open, it will enter the standby mode

"Wait On" d | t Un , the instrument

will always measure, after measuring
the value, it will start the trigger
condition for measurement, and after

104
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the LIST step test, it will enter the
waiting for end mode "Wait

ozait Off]

Trigger condition: AC Im>=AUTO
TRIG THRESHOLD set value.
Reduce the waiting trigger time, with
FAIL RETEST setting, suitable for
manual testing.

The mode status is displayed in the
middle of the LCD.
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Setting trigger delay

Set the trigger delay time before each list test. The delay time range
is 0ms~5000ms.

Steps 1. Press the Measure button to enter @
[MEAS DISPLAY] page, and press the -
LIST SET function button on the right
side of the LCD to enter the [LIST
SET] page, and then press the Setup

button to enter [LIST MODE SETUP]

page.

2. Use arrow keys to move cursor and 3
select TRIGGER DELAY item on the \G) /
[LIST MODE SETUP] page.

SISER  FILE BIN

PARAME TR |GGER MODE SINGLE
FREQUE
LEVEL

SPEED
DELAY
[ ||r1I
PRESET

LII»H'P EXIT

3. Use the numeric keypad to enter the delay
time.
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Setting AUTO TRIG THRESHOLD

Auto trigger threshold value, with default in 10uA, is basically
triggered by AC measured current. The AC measured current,
which is measured by DUT in the 1st step of LIST SET, is supposed
to be greater than or equal to the auto trigger threshold value so
that the LIST RUN measurement will be activated by auto trigger
threshold. If auto trigger measurement couldn’t be activated, go to
MEAS DISPLAY to execute the condition setup and measurement
of the 1st step in order to obtain AC measured current value
followed by returning back to this item to define a proper value.
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Take the following screenshot for example where AC Im is 6.1uA
by which the default auto trigger threshold value 10uA couldn’t be
triggered automatically. Accordingly, it is required to define auto
trigger threshold value as 5uA.

<MEAS DISPLAY> FILE METEROT

Cs 974.798pF |
D 0.00909
Rs 1.48367k0

6 -89.479 ° LIST SET
-

FREQ 1.0000kHz  SPEED MED. IRIG REPEAT  [LIST RUN
LEVEL 1.000 V BIAS +0.000 Vdc COMP OF]
RANGE

[ CORR.

CORR 0m, OPEM, SHORT , LCR-0SA

Available range is from 0.01 to 20000 with the unit of uA. This item
is only available when TRIGGER MODE is set in AUTO mode.

Steps 1. Press the Measure button to enter @
[MEAS DISPLAY] page, and press the -
LIST SET function button on the right
side of the LCD to enter the [LIST SET]
page, and then press the Setup button
to enter [LIST MODE SETUP] page.
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2. Use arrow keys to move cursor and 'H@ © 9
select AUTO TRIG THRESHOLD KCD /
item on the [LIST MODE SETUP] page. -

GNISISEIE  FILE BIN
STEP

PARAME STRIGGER MODE AT
FREQUE JRIGGER DELAY OnS
LEVEL

DC BIA IT IMPEDANC 1002

SPEED OFF
DELAY - OFF
COMP N OFF
NOM INA OFF SRESET

UPPER OFF

LOYER EXIT

3. Use the numeric keypad to enter the threshold
value.
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Setting OUTPUT IMPEDANCE

The output impedance can be set to 25 or 100€.

The varied signal source output impedance will lead to the varied
current or the difference of measuring value. If selecting <25Q>,
then the voltage range is 10mV~1Vrms and the current range is
400pA~40mArms.

If need to compare test results with Keysight select 100Q.

Steps 1. Press the Measure button to enter @
[MEAS DISPLAY] page, and press the -
LIST SET function button on the right
side of the LCD to enter the [LIST SET]
page, and then press the Setup button .
to enter [LIST MODE SETUP] page.

H. B
select OUTPUT IMPEDANCE item on & /

the [LIST MODE SETUP] page.

2. Use arrow keys to move cursor and /@/\ﬁ

GGER DELAY
LEVEL | AUTO TRIG THRESHOLD
DC BIA

LOWER.

3. Use option key on the right of the LCD screen to
select an impedance item.

Available 100Q Set output impedance 1002
parameter
25Q Set output impedance 25Q2
109
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Setting ALC

The ALC (automatic level control) feature adjusts the voltage across
the DUT or the current through the DUT to match the
voltage/current level setting. Using this feature, you can try to
ensure a constant signal level (voltage or current) is applied to the
DUT.

In situations when the actual measuring Vac or Iac goes beyond the
extent that the ALC can regulate, a warning message, “ALC

FAIL” ALC FAIL , will be shown at the bottom of the screen.

Steps 1. Press the Measure button to enter @
[MEAS DISPLAY] page, and press the -
LIST SET function button on the right
side of the LCD to enter the [LIST SET]
page, and then press the Setup button _
to enter [LIST MODE SETUP] page.

select ALC item on the [LIST MODE

2. Use arrow keys to move cursor and H’@/
&/
SETUP] page.

CNSISER  FILE BIN

MODE REPEAT

FREQUE Y onS

LEVEL SHOLD
DC BlA OUTPUT IMPEDANCE 1000

SPEED
OFF
OFF

OFF PRESET

UPPER STATISTICS OFF

LOWER EXIT

3. Use option key on the right of the LCD screen to
select on or off.

Available OFF ALC function turn off
pa rameter
ON ALC function turn on
110
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Setting beep when

When the comparison function setting is turned on, the value
judgment result will be indicated by color, and the buzzer function
can be set to use the sound to know the list test result.

Steps 1. Press the Measure button to enter @
[MEAS DISPLAY] page, and press the -
LIST SET function button on the right
side of the LCD to enter the [LIST
SET] page, and then press the Setup

button to enter [LIST MODE SETUP]

page.

2. Use arrow keys to move cursor and / \
select BEEP WHEN item on the [LIST /
MODE SETUP] page.

AY
H

THRESHOLD
UT [MPEDANCE

PRESET

LOWER EXIT

3. Use option key on the right of the LCD screen
to select a desired item.

Available OFF  Turn off the beep function
parameter

PASS  Buzzer sounds when the list test pass

FAIL Buzzer sounds when the list test fail
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Setting range hold

When RANGE HOLD is set to OFF, the instrument will use the
automatic range to measure to get the correct amount.

When RANGE HOLD is set to ON, use the correct part for the first
measurement. The instrument will be fixed with the range used for
the first measurement as the range position to be measured later,
which can speed up the measurement.

When RANGE HOLD is set to OFF, the automatic range will be
restored for measurement.

However, if the fixed range is incorrect, it will result in a wrong value.

Steps 1. Press the Measure button to enter @
[MEAS DISPLAY] page, and press the -
LIST SET function button on the right
side of the LCD to enter the [LIST SET]
page, and then press the Setup button
to enter [LIST MODE SETUP] page.

2. Use arrow keys to move cursor and “/é 8
select RANGE HOLD item on the \® /
[LIST MODE SETUP] page. ”

ERSISEE FILE

PARAME TR |GGER MODE

FREQUE TR DELAY
LEVEL AUTO TRIG THRESHOLD
DC Bl& OUTPUT [MPEDANCE

SPEED | ALC
DELAY | BEEP WHEN

COMP H L —
NoW 1 I EE TR PRESET
uppER | SIALISTIES

LOVER EXIT

3. Use option key on the right of the LCD screen to
select a desired item.

. OFF :
Available Use automatic range to measure
arameter .
P ON  Use fixed range for measure
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Setting fail reset
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Using the AUTO mode for part testing saves time and accuracy, but
sometimes the measurement results are wrong due to poor contact!
You can use the FAIL RETEST function to re-measure when the
contact is poor, so as to avoid the problem.

Steps 1. Press the Measure button to enter @
[MEAS DISPLAY] page, and press the -
LIST SET function button on the right |
side of the LCD to enter the [LIST SET]
page, and then press the Setup button =~ ____
to enter [LIST MODE SETUP] page.
2. Use arrow keys to move cursor and Hr@/
select FAIL RESET item on the [LIST (Y
MODE SETUP] page.

LEVEL

DC BIA

SR Sl PRESET
UPPER STATISTICS
LOWER. B

3. Use option key on the right of the LCD screen to
select a desired item.

Available OFF  Fail retest function turn off
parameter STEP1 Re-measure only when SETP 1 is bad

ALL  Re-measurement every time a step is bad
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Setting statistics

When the comparison function setting is on, the statistics function
can be turned on to calculate the measurement quantity of PASS
and FAIL.

Steps 1. Press the Measure button to enter @
[MEAS DISPLAY] page, and press the -
LIST SET function button on the right
side of the LCD to enter the [LIST
SET] page, and then press the Setup

button to enter [LIST MODE SETUP]

page.

2. Use arrow keys to move cursor and 46/63\@

select STSTISTICS item on the [LIST \\
MODE SETUP] page.

SER¥  FILE BIN

PARAME REPEAT
FREQUE TR DELAY OmS
LEVEL

TFUT | HI"E DANCE 1000

C OFF

WHEN OFF

COMP M RANGE HOLD OFF

NOM INA FAIL RETEST OFF
IIPPER
LOVER

3. Use option key on the right of the LCD screen
to select a desired item.

Available OFF Turn off the statistics display

parameter
ON Turn on the statistics display

CLEAR  (Clear statistics quantity
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Setting bin sorting
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Choose to set the bin condition for each parameter, which can be
divided into 2~9 classes. Bin methods include equalization,
sequence, tolerance and random; limit value modes include
measured values, tolerance values, and tolerance %.

Steps 1. Press the Measure button to enter @
[MEAS DISPLAY] page, and then press -

the LIST SET function button on the
right side of the LCD to enter the [LIST

SET] page.
2. Use arrow keys to move cursor and H”@//Q\@H
select BIN item on the [LIST SET] page. \® /

BIN OFF
STEP SET BIN

PARAMETER
FREQUENCY

D

COMP_HODE _

NOM INAL LIST RUN
UPPER _

LOWER CORR.

3. Use option key on the right of the LCD screen to
select SET BIN item.
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Set up parameter 4. Use arrow keys to select PARAMETER //C;x\

item. @K
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SELECT

5. Use the SELECT option button on the right side
of the LCD screen. Select the steps you want to
perform the sorting.

Set up bin 6. Use arrow keys to move cursor and @
number select BIN NUMBER item. )
o/

PARAMETER Ls

BIN METHOD FQUAL
LIMIT MODE VALUE

7. Use key pad to input bin number value.(2~9)
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GYINSTEK LIST (MULTI STEP MODE)
Set up bin 8. Use arrow keys to move cursor and / 63\
method select BIN METHOD item. wop

&/

FQUAL

LIMIT MODE  VALUE L

TOLERAHCE

DOM

9. Use option key on the right of the LCD screen to
select a desired item.
Available options Equal  Sort by equally average. Set the
high/low value.

Equal/ Sequential Mode

0 L1 ul u2 u3
[ ] ] ] S
1 1 1 1 T
BIN1
BIN2
BIN3
o_

Ln : LOWER of BINn @ : Includes the point
Un : UPPER of BINn O : Excludes the point

Sequential  Sort by order. Set each value.

117

2121 GW Instek LCR-8200(A) A|2|= HIFE (F2) - ®ZAt 22 XtZL|CH AP ®IZAL AFFoff izt HAE 4 UBLICE

— We measure, we calibrate, we validate. EHZE - www.tessol.com TS-TL-GWI-116
KOLAS ZX| 32l mH 7|2 - 1ISO/IEC 17025

GW Instek

117 /283


https://www.tessol.com/?utm_source=datasheet&utm_medium=pdf&utm_campaign=technical_library&utm_content=TS-TL-GWI-116

>
Z
(1]
2
Q
-
©
(%]
c
15
[¢]
(]
st
-
o
0
n
w
=

TS-TL-GWI-116

rfssal Technical Library

GWINSTEK LCR-8200 Series User Manual

Tolerance  Sort by order. Set each value.

Tolerance Mode

Nominal
Value
0 L3 2 1 uir u2 u3
l ! 1 l 1 1 L~
T T T T T o
BIN1 &——o
BIN2 *—oO o—e
BIN3 *—oO o—e
_o o_

Ln : LOWER of BINn @ : Includes the point
Un: UPPER of BINn O : Excludes the point

Random  Sort by user. Set each range value.

Random Mode

0 11 Ul L2 3 U2 u3 L5 us L6 L4 U6 (V23
!
I

>
rd

BIN1

BIN2

BIN3 >

BIN4

BINS

BIN6 @—O-----

OUTOF BINS «—b 6—6 & 4 & ) o—>
Ln : LOWER of BINn Un : UPPER of BINn @ : Includes the point O : Excludes the point

Set up limit 10. Use arrow keys to move cursor and ‘KC:D\H

moae selec . | @ ‘
d lect LIMIT MODE \@K/@

VALUE

Ls
9
EQUAL

11. Use option key on the right of the LCD screen to
select a desired item.
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E Available VALUE  The measured values are compared.

3 options Select this mode, the NOMINAL field

= does not need to be set, just set the

UPPER and LOWER upper and lower
limits.

upper limit value —/TEALL_

PASS
FAIL

lower limit value —Y

A The difference between the measured
value and the NOMINAL value is

compared.

Absolute value (A) = measure value -

nominal value

Select this mode, the NOMINAL value
and UPPER and LOWER upper and

lower limits must be set.

upper limit value(2ABS) \_E_AL_
PASS

N\
- PASS
lower limit value(2ABS) /_I__A_r

reference value(Q)

|/\/\l
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A% The difference between the measured

value and the NOMINAL value is
compared with the percentage of the
NOMINAL value.
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Deviation percentages (A%) = Absolute

value (A)/nominal value x 100%

Select this mode, the NOMINAL value
and UPPER and LOWER upper and

lower limits must be set.

upper limit value(2 %) —FAILL
PASS

PASS
lower limit value(2 %) —x—

reference value(QQ)

12. The LIST test BIN sort results below the LCD
screen.
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Setting FILE

The list setup can be saved in the flash Memory of the instrument.
The list mode allows the user to access 48 setup groups.

Steps 1. Press the Measure button to enter @
[MEAS DISPLAY] page, and then press -
the LIST SET function button on the
right side of the LCD to enter the [LIST
SET] page.

select FILE item on the [LIST SET]
page.

2. Use arrow keys to move cursor and H’é
o/

FILE ST

STEP

PARAMETER

FREQUENCY

LEVEL

DC BIAS

SPEED

DELAY

COMP MODE

NOM INAL LIST RUN
UPPER

LOVER CORR.

3. Use option key on the right of the LCD screen
to select FILE item.

FILES: 3

LISTO1 USB FILE

RECALL

NEW

COPY>USB

DELETE

EXIT

121
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E Available RECALL load the files in the temporary files
’ parameter for testing

(0]

7 NEW Open an empty file and setting the

file name

SAVE AS Save the test file in the RAM to
another file.

DELETE Delete the file, the file which is

being used (red) cannot delete.

A The LCR-8200 uses the system's temporary files for
Note testing.

Use "RECALL" to load the files in the instrument
memory into the temporary files of the system.

The file font being used is red and cannot be
deleted. Any parameter change settings will be
saved in the original file instantly.

USB disks can only back up test files. If you want
to use this file, you need to copy the file to the
instrument memory using "COPY> RAM" and
then load it.
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Setting USB disk
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USB disk can store list setup files and LCD screen images.
Available types and file formats:

USB disk type: Flash disk only.
Format: FAT32/exFAT.
Max memory size: 128GB.

Steps 1. Insert a USB disk for using as data
recoding. The instrument will
automatically detect the USB disk format.
When it is available, the USB menu will

pop up.

i 1|-2§,[I¢1.‘ 82

2. Use option key on the right of the LCD /CTD\
screen to select a desired item. When the i

USB disk is plugged in, you can press the \GD/@
ENTER button to pop up the USB menu. o

<LIST RUN> FILE LISTO1
FREQ(Hz) LE A

=)
=33
2SS
SSS
SSSS
=XaEnx

11
2
K]
4
5
6
7
3
9
0
1
2
3
4
5
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Save screen

Available
options
File
management
Format USB
drive
124

LCR-8200 Series User Manual

Save LCD screen images to USB disk.
Path>

USB:\ LCR8200\ SCREEN\ SCNxxxx.B
MP

USB file management.

Path> USB:\ LCR8200\ LIST

FILES: 3
LISTOT LIST15Ls

Format the USB disk(FAT32)
e JSB Drives (E:)
. LCR8200

. BIN

, LIST

, METER

, SCREEN

, SWEEP
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CorrecTION
(OPEN/SHORT)

In this chapter you will learn about all the
correction settings.

COrrection ProCESS ..ccuueeruveeriieeiieenree ettt 126
Setting OPeN c...eiiiiiiiiiecte e 128
Setting SOOIt ..c.ooiiiiiie e 130
Setting HF [0ad .....ccooooviiiiiniiciceccccee 132
Setting spot 10ad .....cc.coveiiiiiiiiii 134
Setting cable length.........cccooiiiiiiii 136
Setting fixture compensation.........cccceceeevevenenenenennns 137
Setting SPOt NO. c..cociiiiiiiiiiicic 138
Setting freqUEeNCY...co.eeveirireireeee e 139
Setting load fUNCLION .....ccooviiiiiii 140
Setting reference ........cocevvevieneniienceeeceeeee, 142
Measure [0ad........ccoeciviiiiiniiiiiiciccee 143
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Correction process

Prior to each measurement, the user needs to correction the fixture
or test cable to eliminate stray capacitance and series impedance
that may be generated by the fixture or test cable. Application
when using LCR-8200 or changing a fixture in a new environment.
Please check the test unit and the test fixture used for correct
correction.

The same correction parameters are used for meter mode and
sweep mode and list mode.

Steps 1. Go to the CORR. Correction page.

2. Select the type of fixture used for FIXTURN
COMPENSATION item.

3. If the test fixture has a test cable or use an
extension cable, set the CBALE LENGTH
length selection.

A After setting FIXTURE COMPENSATION,

Note CABLE LENGTH will not be set. If you want to
set CABLE LENGTH, you must first set FIXTURE
COMPENSATION to OFF.

4. Set the fixture to the open state, and then
perform OPEN correction.

5. Set the fixture to the short state, and then
perform SHORT correction.

6. Connect the STD-LOAD to the test fixture, and
then perform HF LOAD correction.
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5 GYINSTEK CORRECTION (OPEN/SHORT)
o A The HF LOAD correction is not necessarily

2 Note performed. Please refer to the test fixture using

& the operating manual and correct it according to

the conditions.

7. Connect the STD-LOAD to the test fixture, and
then perform HF LOAD correction.

A The SPOT LOAD correction is not necessarily
Note performed. Please refer to the correction status
and determine whether to perform SPOT LOAD
correction.
A N The test fixture correction includes OPEN,
ote

SHORT, HF LOAD, SPOT LOAD Four types
correction processes to obtain compensation data,
but not all of them need to be performed during
correction.

Four types correction procedures can be
independently turned off or turned on to
compensate data for measurement.

For normal measurement, it is recommended to
perform the OPEN correction and SHORT
correction of the test fixture.

A For the conditions and methods of test fixture
Note correction, please refer to the instruction manual
of the test fixture.
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Setting open

For normal measurements, it is recommended that this item be
executed. OPEN correction capability cancels errors due to the
stray admittance in the test fixture.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then

press the CORR. function button on

the right side of the LCD to enter the
[CORRECTION] page.

f )
select OPEN item on the \ /
[CORRECTION] page. S

2. Use arrow keys to move cursor and 4@/\9

OFF
0N
OPEN

SHORT

HF LOAD

EXIT

3. Use option key on the right of the LCD screen
to select OPEN item to start execution.

4. When the OPEN compensation is completed,
the OPEN status will automatically switch to
ON.
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5 GYINSTEK CORRECTION (OPEN/SHORT)
o A The open correction is quite sensitive to noise -

. Note both noise originating externally and induced

ﬁ noise. Therefore, if open correction fails, you

should check the following points before starting
the correction process again:

® Check that the test fixture or the test cables are
properly connected.

® Check that not any test piece is connected to
the test fixture or the test cables.

® During the correction process, be sure not to
disturb the fixture and the test cables or to
move your hand near them.

Open Circuit
- A =

\ ‘@WZA;L

w - EI%\

® [f the H/L test pole of the test fixture can be
adjusted, adjust the distance between the test
poles to the distance when measuring.
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Setting short

For normal measurements, it is recommended that this item be
executed. The short correction compensates for any residual
impedances, such as the impedance of the cables and the DUT
connection points.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then

press the CORR. function button on

the right side of the LCD to enter the
[CORRECTION] page.

I

2. Use arrow keys to move cursor and

select SHORT item on the KCD /
[CORRECTION] page. 2

B

OPEN OFF
ON
OPEN

SHORT

FREQUENCY
LOAD FUNCT ION
REFERENCE
LOAD

HF LOAD

EXIT

3. Use option key on the right of the LCD screen
to select SHORT item to start execution.

4. When the SHORT compensation is completed,
the SHORT status will automatically switch to
ON.
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5 GYINSTEK CORRECTION (OPEN/SHORT)
o A If short correction fails, you should check the

3 Note following points before starting the correction

7 process again:

® Check that the test fixture or the test cables are
properly connected.

® Check that the test fixture or the test cables are
properly shorted together with the shorting
bar.

® During the correction process, be sure not to
disturb the fixture and the test cables or to
move your hand near them.

Short Circuit -
(short bar) :
.

& |
~ /
/

@
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Setting HF load

This item does not necessarily need to be implemented. Some test
fixtures have a standard LOAD, which can be performed with
reference to the fixture instructions and requirements to perform
LOAD (PHASE) compensation.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then

press the CORR. function button on

the right side of the LCD to enter the
[CORRECTION] page.

select HF LOAD item on the K@ J
[CORRECTION] page.

2. Use arrow keys to move cursor and @/

OPEN OFF
SHORT
ON

SPOT LOAD
LENGTH OPEN
COMPENSAT 10N

SHORT

HF LOAD

EXIT

3. Use option key on the right of the LCD screen
to select HF LOAD item to start execution.

4. When the LOAD compensation is completed,
the HF LOAD status will automatically switch
to ON.
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A If HF load correction fails, you should check the
Note following points before starting the correction
process again:

® Check that the test fixture or the test cables are
properly connected.

® Check that the test fixture or the test cables are
properly shorted together with the STD-
LOAD.

® During the correction process, be sure not to
disturb the fixture and the test cables or to
move your hand near them.

STD-LOAD i
(LCR-05A,10002)

R e
LA /4).@).»*(@

. @ = i - . a
D I '
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Setting spot load

This item does not necessarily need to be implemented. If the
OPEN/SHOR/LOAD compensation cannot make the
measurement correct, you can perform SPOT LOAD compensation
to let the instrument know the correct value through learning.

Use the part with the known value as the standard value which will
be recognized by the instrument during the test, the instrument
will then shows this value in the test status.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then

press the CORR. function button on

the right side of the LCD to enter the
[CORRECTION] page.

2. Use arrow keys to move cursor and @ 8
select SPOT LOAD item on the
[CORRECTION] page.

IIIIN

UNCT ION
NCE

3. Use option key on the right of the LCD screen
to select OFF/ON item.

4. When set to ON, the setting items of the SPOT
No. below will be turned enable.
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g A If SPOT LOAD correction fails, you should check

2 Note the following points bef ing th i

3 g points betore starting the correction
& process again:

® Check that the test fixture or the test cables are
properly connected.

® Check that the test fixture or the test cables are
properly shorted together with the part.

® During the correction process, be sure not to
disturb the fixture and the test cables or to

move your hand near them.

® When it is under Sweep mode, the SPOT
LOAD correction setting will not activate.
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Setting cable length

When using a wired test fixture, set the length according to the line
length to compensate when OPEN/SHOT correction.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then

press the CORR. function button on

the right side of the LCD to enter the
[CORRECTION] page.

2. Use arrow keys to move cursor and 6

select CABLE LENGTH item on the \CD /
[CORRECTION] page. X

OPEN

SPOT LOAD

OMPENSAT [ON

3. Use option key on the right of the LCD screen
to select the line length item.

A If the FIXTURE COMPENSATION item is
Note selected, CABLE LENGTH item will not be able to
make selections.
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Setting fixture compensation
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If use a dedicated test fixture, select the corresponding option to do
OPEN/SHORT/LOAD correction, which can increase the
measurement accuracy.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then

press the CORR. function buttonon

the right side of the LCD to enter the

[CORRECTION] page.
2. Use arrow keys to move cursor and ﬂ@/
select IXTURE COMPENSATION Y Y
item on the [CORRECTION] page. \

OPEN
SHORT

JAD
ENGTH

SPOT No.
FREQUENCY

| DAD

3. Use option key on the right of the LCD screen
to select FIXTURE item.

& Only when it is used for test fixtures above 3MHz,
Note it is necessary to set the fixture compensation.
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Setting spot no.
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The SPOT LOAD compensation point can be set to a maximum of
16 points. If the test frequency and measurement parameters are
not the same, you need to increase the SPOT set point.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then

press the CORR. function button on

the right side of the LCD to enter the
[CORRECTION] page.

i

select SPOT No. item on the \CD /
[CORRECTION] page. SA

2. Use arrow keys to move cursor and @/

LOAD

3. Use option key on the right of the LCD screen
to select Tor| item switch point number.
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Setting frequency
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Set whether each SPOT LOAD point is turned on. To use it, set the
measurement frequency.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then

press the CORR. function buttonon

the right side of the LCD to enter the
[CORRECTION] page.

/@3\@

2. Use arrow keys to move cursor and ﬂ@ ©

select FREQUENCY item on the \CD /
[CORRECTION] page. 3

OPEN
SHORT
HF LOAD

LOAD

L.OAD FUNCT [ON
REFERENCE
L 0AD

3. Use option key on the right of the LCD screen
to select OFF or ON item.

4. If select ON, Use the numeric keypad to enter
the frequency value.

& If the SPOT point is not used, be sure to turn off,
Note otherwise it will affect the measurement results.
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Setting load function
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SPOT LOAD needs to set the real and imaginary values of the test
part measurement parameters to obtain the correct phase angle and
other calculation data.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then

press the CORR. function button on

the right side of the LCD to enter the

[CORRECTION] page.

2. Use arrow keys to move cursor and GK
select LOAD FUNCTION item on the \CD /
[CORRECTION] page. \

%

REFERENCI ]
LOAD 0

3. Use option key on the right of the LCD screen
to select for| item switch function.
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E A Load function: <G-B> ~ <R-X> ~ <Cp-Rp> ~ <Cp-
. Note D>+ <Cs-Rs> + <Cs-D> + <Lp-Rp> * <Lp-Q> -

2 <Ls-Rs> ~ <Ls-Q> + <Y-Deg> - <Z-Deg>

Z=R+jX

Impedance is defined as, where the real part of
impedance is the resistance R and the imaginary
part is the reactance X

A Im
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Setting reference
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Enter the standard reference values for the real and imaginary parts
of the part.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then

press the CORR. function button on

the right side of the LCD to enter the
[CORRECTION] page.

2. Use arrow keys to move cursor and 6

select REFERENCE item on the KCD /
[CORRECTION] page. X

OPEN
SHORT

REFERENCI
LOAD

3. Use the numeric keypad to enter the real part
(Ls) and imaginary part (Q) value.
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Measure load

Place the load parts, and perform the part value measurement and
display in the LOAD column.

Steps 1. Press the Measure button to enter

[MEAS DISPLAY] page, and then

press the CORR. function buttonon

the right side of the LCD to enter the
[CORRECTION] page.

2. Use arrow keys to move cursor and |
select LOAD FUNCTION item on the \CD /
[CORRECTION] page. o

=
6y

OPEN
SHORT

HF LOAD
SPOT LOAD
CABLE 1
F

SPOT
FREQUENCY

REFERENCE
LOAD

3. Connect parts and test fixtures.

4. Use option key on the right of the LCD screen
to select LOAD item for LOAD data metering.

5. The LOAD item displays the measured value.
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SYSTEM
CONFIGURATION

In this section, user will learn how to set the
parameters on SYSTEM CONFIG page.

Setting GPIB address ......cceceeeeeeeeenenineececeeeeeeeee 145
Setting RS232 BAUD RATE.....cccoiiiiiiiiiiiiciccieeeeee, 146
Setting RS232 EOI. ..o 147
Setting LAN PORT ...oooiiiiiiiieceeecececee 148
Setting HANDLER INTERFACE........ccoooiiiiiiiiii 150
Setting KEY BEEP .....ccociiiiiiiiiiicicie, 151
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Setting GPIB address
Set up the GPIB port address 1-30.
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Steps 1. Press System button at the top right of ~ System
the LCD screen to enter the [SYSTEM O.
CONFIG] setting page.

il

2. Use up and down arrow keys to select 6 \ég
GPIB ADDRESS on this setting page. \@//

<SYSTEM CONF 1G>

115200
CR+LF
LAN PORT OFF
HANDLER INTERFACE OFF

KEY BEEP OFF

3. Use the numeric keypad to enter the address
number.
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Setting RS232 BAUD RATE

Set the RS-232 port baud rate. The USB port is the same baud rate
used in VCP mode.
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Steps 1. Press System button at the top right of ~ System
the LCD screen to enter the [SYSTEM
CONFIG] setting page.

2. Use up and down arrow keys to select H@ \®
RS232 BAUD RATE on this setting \@/

page.

19200

HANDLER [NTERFACE

KEY BEEP 2400

57600

115200

3. Use option key on the right of the LCD screen
to select a desired item.

Available 9600 Baud rate is 9600bps
parameter
14400  Baud rate is 14400bps
19200 Baud rate is 19200bps
38400  Baud rate is 38400bps
57600  Baud rate is 57600bps

115200 Baud rate is 115200bps
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Setting RS232 EOI

Set RS-232 command and return value the end of identify (EOI).

Steps 1. Press System button at the top right of ~ System
the LCD screen to enter the [SYSTEM O.
CONFIG] setting page.

2. Use up and down arrow keys to select 6 \él”

il

RS232 BAUD RATE on this setting \@ //
page.

<SYSTEM CONF IG>

BAUD RATE 115200

LAN PORT OFF
HANDLER INTERFACE OFF
KEY BEEP OFF

3. Use option key on the right of the LCD screen
to select a desired item.
Available LF EOI is LF(0x0A)
parameter '
CR EOI is CR(0x0D)

CR+LF EOIlis CR+LF
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Setting LAN PORT
Set LAN port setting.
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Steps 1. Press System button at the top right of = System
the LCD screen to enter the [SYSTEM O
CONFIG] setting page.

2. Use up and down arrow keys to select H’@ 6
LAN SETUP on this setting page. \\ /

HANDLER INTERFACE

KEY BEEP

3. Use option key on the right of the LCD screen
to select a desired item.
Available OFF LAN port communication turn off
parameter o
ON LAN port communication turn on

LAN SETUP  LAN IP configures

RAD
ls_ﬁtclt\: nS el 4. Use option key on the right of the LCD @/E
g screen to select a desired item. Vo Y

AUTO

HANUAL

RESTART

EXIT

148
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§ Available AUTO Automatically obtains the IP address
. parameter _

o MANUAL Manually configures the IP address

- RESTART  Reset the Ethernet card when new

settings have been ready

AUTO setting 5. The network line is inserted into the LAN port
behind the machine, and the instrument reads

the IP settings by automatically.

AUTD

MANUAL

MANUAL setting 6. Set up IP address, subnet mask, gateway, DNS

server.

| |
IP CONF 1G WAL

RESTART

EXIT
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Setting HANDLER INTERFACE

Set the handle interface to open and close state. Requires Handler
I/O output, need to enable setting. Without I/O output, the
interface circuit can be closed, which can save measurement
processing time about 1-2ms.

Steps 1. Press System button at the top right of ~ System
the LCD screen to enter the [SYSTEM O
CONFIG] setting page.

RN

2. Use up and down arrow keys to select | @u

VISR
HANDLER INTERFACE on this \@\é/
setting page.

T
115200
CR+LF
OFF

OFF

3. Use option key on the right of the LCD screen
to select a desired item.
Available OFF Handle interface to close
parameter .
ON Handle interface to open

HELP Show handle interface pins define
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Setting KEY BEEP

Set the response sound when the keypad is operated

Steps 1. Press System button at the top right of the System
LCD screen to enter the [SYSTEM CONFIG]| O.
setting page.

2. Use up and down arrow keys to select KEY “/6 \9
BEEP on this setting page. \ /

<SYSTEM CONF 1G>
ADDRESS 7
SAUD RATE 115200
CR+LF
OFF
HANDLER INTERFACE OFF

3. Use option key on the right of the LCD screen to
select a desired item.

Available OFF Turn off the beep sound

parameter  ON Turn on the beep sound
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REMOTE CONTROL

This chapter describes basic configuration of
remote control.

Handler OVerview .......cccooviiiiiiiinieieiiiiiiiiiee e 153
Terminal type ...coeeuevveieieeeeee e 153
Terminal diagrams ........cccoeveviinieniiniicceeeeeeeee 154
Universal terminal........ccoooiiiiiiiiiiecceecs 155
Meter mode (BIN off) terminal ..........cccceoiininnnnnns 156
List mode (BIN off) terminal ........cccceovevieiiiinncinenns 156
Meter/List mode (BIN on) terminal..........ccccccevvrennncns 157
Electrical parameters .......ccccoeoieinieininiiincicceeees 158
TiIMING Chart...c.oocoveiiciniccccec e 161

Configure Interface......cooooiiiiiiiiiiiiiii e 162
GPIB INtrface ....cccevevueuirieieiirieieierieieere et 162
Configure GPIB Interface........cocooeveireneineneeneeee 163
LAN INterface ...co.coveereeinicnieinicinincceceesrceeeeeeeees 163
RS-232C Interface.....oeoevevieinieieicereeeneeeeeee 164
Configure RS232 Interface ......cccoceveevenecnenecneeee 164
USB INterface ......ccevevieerucnieinicinincenceeneceeieeeeeenen 165
Configure USB Interface ......ccccoeceneinencincncncineee 165
[NStall USB DIIiVEr ...cooviiiieieieiciceeeeeeeeeeeeeeeeeae 167
External Trigger INput ......ccoeoiiiiiiiiiieeecee 169
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Handler Overview
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The device provides a full-featured handler interface that includes
output signals of OK/NG and EOM, input signals of TRIG
(activated by external trigger). Through this interface, the device
can be easily controlled with the control components of user's
system to complete automatic control functions.

Terminal type

Connector type  female or DB25

Negative logic, Optocoupler-isolated, Open
Signal type collector output

Terminal ” ;

Q OOoOO0OO0OO0OOO0O0OCOO0O0OO Q
(ONCHONONONCNCHONORONONO)

25 14
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Terminal diagrams
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[EXT_TRIG 1 (5
o 14 /READY
EOM 2|
ol 15 /INDEX
PASS 3 |
ol 16 /BINT
FAL 4|
o 17 /BIN2
GND 5
[ ol 18 /BIN3
= com 6|
ol 19 /BIN4
com 7|
| o 20 /BINS
oy ‘OC 21 /BING
5 g -0 22 /BIN7
+5V_OUT o
. l——"-l‘:l:I > 1014
—_ o 2 o 23 /BINS
T o
DIP SWITCH ol 24 /BIND
— 1o
- /77 o 25 /BIN OUT
13-

6
.|”—h;
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Pin# [ Name Logic Description

Negative, |External trigger signal, pulse

1 | /EXT_TRIG| I [Edge width > 100ps
Negative, |”End of all measurement”

2 | /EOM O |Level signal
Negative,

3 | /PASS O |Level Pass signal of comparator
Negative,

4 | /FAIL O [Level Fail signal of comparator
Signal

5 | Trig Return Return  |External Trigger Signal Return
Common |Common ground of result

6 | COM ground [signal
Common |Common ground of result

7 | COM ground [signal

8 p— -

9 - -
DC_Powe

10 [ *5V out O |r Out +5V Supply, 100 mA max

n | - -

12 | - -
Negative,

14 | /Ready O |Level ”Ready for trigger” signal
Negative, |”End of analog measurement”

15 | /Index O [Level signal

— We measure, we calibrate, we validate.
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Meter mode (BIN off) terminal

Pin# | Name

Logic

Description

16 |/PARA-10K

O

Negative,
Level

Comparator result

17 |/PARA-20K

@)

Negative,
Level

Comparator result

18 |/PARA-30K

Negative,
Level

Comparator result

19 |/PARA-40K

Negative,
Level

Comparator result

20 |/PARA-ING

Negative,
Level

Comparator result

21 |/PARA-2NG

Negative,
Level

Comparator result

22 |/PARA-3NG

Negative,
Level

Comparator result

23 |/PARA-4NG

Negative,
Level

Comparator result

24 |-

25 |-

List mode (BIN off) terminal

Pin# | Name Logic Description

Negative,

16 | /STEP-10K | O |Level Comparator result
Negative,

17 | /STEP-20K | O |Level Comparator result
Negative,

18 | /STEP-30K | O |Level Comparator result
Negative,

19 | /STEP-40K | O |Level Comparator result

20 | /STEP-ING | O |Negative, |Comparator result
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Level
Negative,

21 | /STEP-2NG | O |Level Comparator result
Negative,

22 | /STEP-3NG | O |Level Comparator result
Negative,

23 | /STEP-ANG [ O [Level Comparator result

24 - -

25 - -

Meter/List mode (BIN on) terminal

Pin# | Name Logic Description

Negative,

16 | /BIN1 O |Level Bin judgment result
Negative,

17 | /BIN2 O [Level Bin judgment result
Negative,

18 | /BIN3 O [Level Bin judgment result
Negative,

19 | /BIN4 O [Level Bin judgment result
Negative,

20 | /BIN5 O |Level Bin judgment result
Negative,

21 | /BING6 O |Level Bin judgment result
Negative,

22 | /BIN7 O |Level Bin judgment result
Negative,

23 | /BINS O |Level Bin judgment result
Negative,

24 | /BIN9 O |Level Bin judgment result
Negative,

25 | /BINout |O|Level Out of BIN

— We measure, we calibrate, we validate.
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Electrical parameters

Please set the Handler Interface ON in SYSTEM menu to enable
remote control and set the dip switch to on (both switches are

pulling down).

The internal power output is 5V and 100mA at maximum.

+5v +5V
5K
exaare | o,
l GND
PIN5
. .
j
]
“u|
E_‘ = e
~
) 5
fEOM < PIN 2
E g‘g i
) y
LA R
[FAIL PN 4
|
z@——:‘m GLE
PCB1:7A | <<PIN7
JBINt <PIN 16
E §~.E i
) b
HESA o
)
) 3
z@_‘ - i
=
| 3
z:@_‘ - -
-
™ 5
/BING < PIN 21
I: g‘g i
) b
Z@— - o
o
) b
|
| Y
NEZA o
|
| 5
/BIN OUT P25
LA
) |
+5v PCB17A
b +5V_OUT
sl > KPIN 10
2 100mA max
DIFSWITCH
i 4 i
= boges £ i
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E Connection

o method for <<

2 input circuit

-0

&

(<—|_ <

g1 Y

A Note « Input signal: effective in Negative, Edge

o PINT1 (trigger) + PIN5 (gnd) Start testing after
short circuit, the shorting time must be greater
than 100uS.
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Connection
method for +30V max

output circuit

2.2K

1SS

K

+30V max

Tk

&K

-
/77
 —
\
—

30mA max

O
K ]
o Output signal: effective in Negative, Level

A Note o Maximum voltage: 30VDC

¢ Maximum current: 30mA

o The other output pins are photo coupler circuit,
output signal is low level. The output is as a high
resistance floating circuit when it without action.
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 To avoid damaging the interface, the voltage of

A Note power supply voltage can’t exceed the power
requirements.
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» To avoid damaging the interface, please connect
cable after the device is powered off.

Timing Chart

EXT_TRIG \f“/ \_/ \_/

0:/READY

0:/INDEX

0: EOM | Depyne e
0: PASS, FALL BN

Measurement Time !

\pAss FAL BN |

161
©
=
()
I_—I Y2 GW Instek LCR-8200(A) A|2|= HI'FE (F2) - MZEAL ¥ 2 X2 UL|CH AFL2 H|ZAF APE Of whah HAE 4 USL|CE
n
-
— We measure, we calibrate, we validate. EHZE - www.tessol.com TS-TL-GWI-116 161/ 283

KOLAS = XSl w3 7|2 - ISO/IEC 17025



https://www.tessol.com/?utm_source=datasheet&utm_medium=pdf&utm_campaign=technical_library&utm_content=TS-TL-GWI-116

TESSOL  echnical Library GW Instek

GWINSTEK LCR-8200 Series User Manual

Configure Interface
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The device uses the GPIB/ LAN/ RS-232/ USB
interface to communicate with the computer to
complete all devices” functions. With standard
SCPI commands, users can easily create various
acquisition systems which are suitable for
themselves.

Overview

GPIB Interface

The computer and the measuring instrument are connected with
GPIB (General-Purpose Interface Bus) cable, and the Test Piece will
be tested or trimmed on the computer through GPIB.

o At most, 15 units of equipment can be
A Note connected at the same time. The total length of
connecting cable will be 20m, and the
connecting cable between each the equipment is
2m long.

o Each piece of equipment will be allocated with
a specific position.
e Min. 2/3 of equipment must be powered on.

o The equipment will be connected by non-loop
or parallel method
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Configure GPIB Interface
24-pin block

GPIB Pin
Assignments 12 1
24 13

Pin Definition Pin Definition
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1 Datalinel 13  Datalineb
2 Dataline2 14  Dataline6
3 Dataline3 15 Dataline”
4 Dataline4 16  Dataline8
5 EOI 17 REN

6 DAV 18 Ground

7 NRFD 19 Ground

8 NDAC 20  Ground

9 IFC 21  Ground
10 SRQ 22 Ground
11 ATN 23 Ground
12 Shield 24  Signal ground

LAN Interface

10/100 Base T Ethernet, 8 pins
The instrument will be connected to the LAN (Local Area Network)

ports.
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RS-232C Interface
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The RS-232 serial interface can be connected to the serial interface
of a controller (PC or IPC) through a DBY cable.

o Use a GWINSTEK (null modem) DB-9 cable.
A Note « Cable length should not exceed 2 meters.

o To avoid electrical shock, turn off the power
when plugging and unplugging the DB-9 cable.

Configure RS232 Interface

Transmission method Full duplex asynchronous

Default communication with start
transmission bit and stop bit
configuration Parity None

Hardware flow control Off

Data Bits 8

Stop bit 1
RS232 Pin Pin 2: RxD 12345

Assignments Pin 3: TxD
Pin 5: GND —

Pin1, 4, 6 - 9: No Connection 6789

PC Connection Use a Null Modem connection as shown in the
diagram below.

LCR-8200 PC
Pin2 RxD
Pin3 TxD
Pin5 GND

RxD Pin2
TxD Pin3

® |IGND Pin5
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USB Interface
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The device is equipped with built-in USB-232 interface which can
directly virtualize the USB port as an RS232 port in the computer.

This virtual port can perform the same functions as RS232 and use
the same settings as the RS232 port. It supports USB2.0 and below
version.

The USB device port on the rear panel is used for remote control.
The USB port is configured as CDC interface.

When configured to CDC, the USB port on the LCR-8200 series will
appear as a virtual COM port to a connected PC. Any terminal
program that can communicate via a serial port can be used for
remote control. Before the LCR-8200 series can be used for remote
control using the CDC USB class, if USB device driver hasn’t been
installed in PC, install the appropriate CDC USB driver included on
the User Manual CD.

Configure USB Interface

Background The Type B USB port on the rear panel is used for
remote control. This interface creates a virtual COM
port when connected to a PC.

A The USB interface requires the USB driver to be
Note installed. When LCR-8200 connects with PC, the
USB driver will be installed automatically.
USB PC connector Type A, host
Configuration LCR-8200 series Rear panel Type B, slave
connector
Speed 1.1/2.0 (full speed/high
speed)
USB Class CDC (Communications

device class)
Hardware flow control Off
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E Data Bits 8
o Stop bit 1
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Install USB Driver
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The USB driver needs to be installed when using
the USB port for remote control. The USB interface
creates a virtual COM port when connected to a
PC.

Background

Install the USB VCP Driver (zadig-2.4.exe) from
Install the USB 1. op.

driver
o o HEEERE (E) - =& E =il Fi
. USBWCP drivers

Execute the Zadig program.
E Zadig — M

[ Device Options  Help

|_ ‘J Edit

Driver Ep WinUSB (v6.1.7600.16385) = HMore Information
WinlISB (ibusb!

USE ID bush-win32
. Install WCID Driver | Ibushi
LR Winls (Mirosoft)

0 devices found.

Connect the Type A-B USB cable to the
rear panel USB B port on the LCR-

8200Series. Connect the other end to the I
Type A port on the PC.

)
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The Zadig software will detect the LCR-8200,
select CDC, and press “Install Driver” to install
the driver.

(& zadig

/Detect the LCR-8200

[LcR-8200 Virtual Comport € S I EJ Cedb C
eiec
@) USB Serial (coc)/

<\

More Information

Driver  (NONE)
‘ WInUS8 (busb)
USBID 2184 0062 busb-win32
, Install Driver l' fbusbK
LS r WSH Mrosoft
Installing Driver...
pESSaa———— |
Installing driver. Please You may also be asked to reboot for KMDF ‘
—
|
Successful installation.
! E Zadig = £

[ Device Op
[ Driver Installation

LCR-8.200 W ,jﬂ. The driver was installed successfuly.‘.\

Driver  ush

USBID 218

wen X

Driver Installation: SUCCESS

The LCR-8200 and the COM port that it is
assigned to will now appear under the Ports
(COM & LPT) node.

4 V7 BEIE (COM K LPT)
% Communications Port (COM2)
i.T5" ECP Printer Port (LFT1)
"2 LCR-8200 Virtual ComPort (COM12)
TP EEmmEE (COML)
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e Please use the CD comes with the device to

& Note

install. Click on the directory: USB VCP Drive

o To avoid electrical shock, turn off the power
when plugging and unplugging the DB9 cable.

o If the driver installation is completed correctly,
the number of USB serial port will be

displayed.

e You need to remember this port number
because you will use it when programming.

External Trigger Input

Trigger Level TTL
configuration .
Pulse width <100 ps
Polarity Negative
Connector type  @3.5 PHONE JACK
Circuit diagram . . Phone Jack 3.5mm
T T /EXT_TRIG_2 5 v CN2
-1
— 19 ooooag
+5V
g
TRIGGER<___| \I +EXT_TRIG < PIN 1
_4_ - PIN5
Connection ; ;
method for input .:.:‘: « \ <<_I—}ri—ﬂ
circuit 0 5o
. --------------- | & &
169
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COM MAND OVERVIEW

The Command overview chapter lists all
programming commands in functional order as
well as alphabetical order. The command syntax
section shows you the basic syntax rules you have
to apply when using commands.

Command SYNtaX....coouuurieiiiiiiiieiiiiiiiee e 171
Command error Code......oeviiuiiiiiiiieiiiiieeiie e 174
Command LisSt..oeeeuueeiiiiee e 176
CoOMMANGS .. 177
MEASUre SUDSYStEM.....co.coiiiniiiiiicincecerceeccceees 192
LIST Subsystem....couiiiiiiiieiiiciccccceeeee 215
SWEep Subsystem ......cccceeeirininininineeeeee 227
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’ Command Syntax

Compatible IEEE488.2 Partial compatibility

Standard

SCPI, 1994  Partial compatibility

Command SCPI (Standard Commands for Programmable

Structure Instruments) commands follow a tree-like
structure, organized into nodes. Each level of
the command tree is a node. Each keyword in a
SCPI command represents each node in the
command tree. Each keyword (node) of a SCPI
command is separated by a colon (:).
For example, the diagram below shows an SCPI
sub-structure and a command example.

(INPut

| INPUtMODE DC| ® :MODE

DC AC DCAC

Command Types There are a number of different instrument
commands and queries. A command sends
instructions or data to the unit and a query
receives data or status information from the
unit.

Command types

Simple A single command with/without
a parameter

Example INPut:MODE DC
171
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Query A query is a simple or
compound command followed
by a question mark (?). A
parameter (data) is returned.
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Example :INPut:CFACtor?

Command Forms Commands and queries have two different
forms, long and short. The command syntax is
written with the short form of the command in
capitals and the remainder (long form) in lower
case.

The commands can be written either in capitals
or lower-case, just so long as the short or long
forms are complete. An incomplete command
will not be recognized.

Below are examples of correctly written

commands.
:INPut:SYNChronize VOLTage
Long form
:COMMunicate:HEADer ON
:INP:SYNC VOLT

Short form . coMM:HEAD ON

Square Brackets Commands that contain square brackets
indicate that the contents are optional. The
function of the command is the same with or
without the square bracketed items, as shown
below. For example, the query:

[[INPut]:FILTer?
Both :INPut:FILTer? and :FILTer? are valid

forms.
Command :INPut:VOLTage:RANGe 300
Format
1 2 3
172
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TS-TL-GWI-116

TESSOL

Technical Library

GYINSTEK

COMMAND OVERVIEW

1. Command header 3. Parameter1

2. Space
Common Type Description Example
Input Parameters <Boolean> Boolean logic 0,1
<NR1> integers 0,1,2,3
<NR2> decimal numbers 0.1,3.14,85
<NR3> floating point with ~ 4.5e-1, 8.25e+1
exponent
<NRf> any of NR1, 2, 3 1,1.5,4.5e-1
[MIN] For commands, this will set the setting
(Optional  to the lowest value. This parameter
parameter) can be used in place of any numerical
parameter where indicated.
For queries, it will return the lowest
possible value allowed for the
particular setting.
[MAX] For commands, this will set the setting
(Optional  to the highest value. This parameter
parameter) can be used in place of any numerical
parameter where indicated.
For queries, it will return the highest
possible value allowed for the
particular setting.
Message Remote Marks the end of a command line. The
Terminator (EOL) Command following messages are in accordance
with IEEE488.2 standard.
CR+LF The most common EOL
character is CR+LF
Message EOL or; Command Separator
Separator (semicolon)
173
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Common Commands
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OPERation Status

Condition Event
. 0] (0]
. 1] 1|
* B 7]
Measuring E E)
Wating for trigger (4] Z
* 5 5
* a 6 |
* 7] E3
* 5 | s |
* [ | o |
* 10] o |
* i1 | 1} Output
+ 12 ] 2} Queue
* i3 | 3]
* 14 | |
. 15 | s | Service
o — Status Request
Standard Event Status Byte Enable
Event Enable :_% %
Operation Complete 0] ) ‘:T —
Request Control L 1 = 0
Device D Q:er: Error 2 | 2 Mav [ n
evice Dependent Error 3 3 | | |
E:ecution Error n 2 @ Bﬁﬁ_i |
Command Error s | 5 1€ | 6|
User Request 6 | 3 | 7|
Power On 7 7
QUEStionable Status
Condition Event Enable
Communication Error [0 ] o | o
* 1] B B
* B B B
* 3] B B
* 4 | 2| 0|
* 5 | s | B
* 5 | 6 | 5 |
* 7] 7| 7
* [ | s | B
* B8 B8 a
+ 10 | 1o | o |
+ 11 | 11 | 1 |
* 12 | 12| 2 |
* 13| 13 | 3 |
* 14 | m 4 |
* 15 | I1s | 15 |
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Command error code

-100 // Command error

-102  // Syntax error

-108 /] Parameter not allow (Too much parameters)

-109 /] Missing parameter

-113  // Undefined header (query a command only command or query
command missing '?")

-121 // Invalid character in number

-128 // Numeric data not allowed

-131  // Invalid suffix

-211 /] Trigger ignored

-220 /] Parameter error

-222 [/ Data out of range

-224 |/ lllegal parameter

-230 // Data corrupt or stale

-256 /] File not found

-340 // Calibration failed

-350 // Queue overflow

-363  // Input buffer overrun

-410 // Query interrupted

-420 /] Query unterminate
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Command List
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Command
:STATus:OPERation:CONDItiON? .....cceeeeiieieieceeieceeee e 185
:STATuS:OPERatiON:EVENL? ...coveiiiiieiieieieeeeeeeee e 185
:STATus:OPERation:ENABle <NRT> ....cccoveiiiiiiiiieieeeeeeeee 185
:STATus:OPERation:ENABIE? .......ccvieeieiieieeeeeeeeeeeee e 185
:STATus:QUEStionable:CONDItION? .......cceevvivieierieieceeie e 185
:STATus:QUEStionable:EVENL? ....cc.ooieiiieieeeeeeeee e 186
:STATus:QUEStionable:ENABle <NRT>......cccocvvieviirieiecieieeeeen 186
:STATus:QUEStionable:ENABIE? .......c.cccoeviieieieeeeeeeeee e 186
LSttt e e et e e te e e e abaee s 186
FESE SINRT> Lottt e e are e e 186
E S E D ettt ettt ettt et et aa e e ae e e e e beere e reeeanas 186
E S R 2 ettt et e re e aeenne e 187
IDIN? oottt ettt ettt e et e e e ae et e e te e eete e s e aeenseereeana e 187
L0 1 SRR 187
O P ettt ettt et et ae e ta e beeaeeraen 187
O P T 2 ettt neene e s ens 188
ol 2 [P UUP PP 188
SSRE SINRT> Lot s s aaeee e 188
SRED ettt neeneas 188
ST B ettt ettt ettt ettt ettt ae e ae e e teeaa e beetaebeersenaeas 189
7 PO UUP PP 189
TS T 2 e ettt ettt ettt et e eteereeeraeeanas 189
TRG ettt e et e e e st e e e s braeeeaas 189
TRG D ettt ettt ettt et ettt e et e et ae et e eaeeaae s 189
TTRIGET i 189
TTRIGEEI ettt ettt sttt st 189
:DISPlay:PAGE{MEASure|SWEep|CORRection|LSET|LRUN|SYSTem} 190
IDISPIaY:PAGE? ... 190
SSYSTIERR? ettt ettt s re e 190
SSYSTIVERSION? ettt 191
SY ST ISER? e en 191
176
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Measure Subsystem
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:MEASure:PARAmeter
{OFF|RDCILS|LP|CS|CP|Q|D|RS|RP|Z|DEG|RADI|R|X|Y|G|B} ............... 192
IMEASUIE:PARAMELEID.....c.oiiiiiiiiiiieieieteiete ettt 192
:MEASure:FREQuency<frequency NR3/diSC> ......cceoeveirinecneneeennen. 192
IMEASUre:FREQUENCY? ..ottt 192
:MEASure:SPEEd {MAXimum|FAST|MEDium|SLOW|SLOW?2|0|1|2|3|4}193
IMEASUIEISPEE? ..ot 193
:MEASure:BEEPer {OFF|PASS|OK|FAILING|O[1]2] cvvveooreeeereereerre 193
IMEASUIE:BEEPEI? ..ot 193
:MEASure:VOLTage:AC <voltage NR3/diSC> .....ccccevirenineniniinieens 193
IMEASUre:VOLTage:AC? ..ot 193
:MEASure:VOLTage:DC <voltage NR3/disc>......ccccoevveviiiineiiricnnne 194
IMEASUre:VOLTAge:DC2 ....cuiiiieiiieieieeeeeee et 194
:MEASure:CURRent:AC <current NR3/diSC>....ccccoceveninenenenienieneens 194
IMEASUre:CURRENEAC? ...ttt 194
:MEASure:CURRent:DC <current NR3/diSC>.....coceevuivirieninieniinieens 195
IMEASUre:CURRENEIDEC? ..o 195
:MEASure:ALC {OFF|ONJO[T} .cveiriiieiinieineeenceeeceeeneee e 195
IMEASUIEIALC? ..ottt 195
:MEASUre:SMONitor {0]T[OFF [ON} eeeeeuemeeeeeeeeseeeeeeeeseseeeeeeeessenee 196
IMEASUIE:SMONITON? ..ottt 196
(FETCH:SMONIOrDC? ..ottt 196
(FETCH:SMONIEOrAC? .ot 196
:MEASure:AVERage <average NRT>......cccccociiniiniiniinniiniinicnicciee 196
IMEASUIE:AVERAZE? ..ottt 196
:MEASure:TRIGger:DELay <delay time NR3/disc> ......ccccceveenenuenennne 197
"MEASUre:TRIGEEr:DELAY? ......cceeriiieiinieieieieieeeeeeiesieeee e 197
:MEASure:DELay <delay time NR3/diSC>......ccovivinininininicnceens 197
IMEASUIE:DELAY? ..ottt 197
:MEASure:TRIGger:MODE {REPeat|0|SINGIle[T[} ...ccceereririireieennee 198
:MEASuUre:TRIGZer:MODE? .....ccccceoiiiriiiiiicinicieeiceeeeesieee e 198
:MEASure:RANGe:DC {1]2|3|4|AUTO|HOLD} ...c..cevveiriieinicierceane 198
IMEASUIE:RANGEIDC? ...ttt 198
:MEASure:RANGe:AC {1]2|3|4|AUTO|HOLD} ... 199
IMEASUIE:RANGEIAC? ..ottt 199
:MEASure:OIMPedance {10025} ...c.ooveierieieieeeee e 199
IMEASUre:OIMPEdaNnCe? .....c.coevieieriiieiinieeeeesee et 199

177
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E :MEASure:COMParator:PARAmeter {1]2|3[4} ..coeveereeieieeeee 199

o :MEASure:COMParator:PARAMeter? .........ccccovriiiiiiiicccccen 199

2 :MEASure:COMParator:STATe {OFF|[ON|O|1} ..cccveveieieieieieieeenene 200

a :MEASUre:COMParator:STATE? ......ooiieieeeeee et 200

- :MEASure:COMParator:MODE <ABSolute|DEViation|PERCent|0|1]|2>200
:MEASure:COMParator:MODE? ........ccooooiiiieeeeeeeeeee e 200
:MEASure:COMParator:NOMinal <nominal value NR3>.................... 200
:MEASure:COMParator:NOMIiNal? .........ccoovviiiiiiiiiiceieeeeee e 200
:MEASure:COMParator:UPPER <UPPER limit NR3>.......ccccceeveuvrrnnnnn. 201
:MEASure:COMParator:UPPER? ........ccoooviiiiieeeeeeeee e 201
:MEASure:COMParator:LOWER <LOWER limit NR3> ..........cccuvvenene. 201
:MEASure:COMParator:LOWER?.......cccuviiiiiiiieiee e 201
:MEASure:COMParator:DISPlay <ABSolute|DEViation|PERCent|0|1|2>201
:MEASure:COMParator:DISPlay?........cccooveieiiirinicicieeeeeeeeeeee 201
:MEASure:BIN:PARAmeter
{OFF|RDC|LS|LP|CS|CP|Q|D|RS|RP|Z|DEG|RAD|R|X|Y|G|B} .............. 202
IMEASUre:BIN:PARAMELEI? ... 202
:MEASure:BIN:NUMBer {2|3]4|5/6|7|8|9|MAXium|MINimum} ......... 202
IMEASUFE:BIN:NUMBEI? ...t 202
:MEASure:BIN:METHod
{EQUal|SEQuential|TOLerance|RANDom|0[1|2|3} ..cveovevereinieniecienee 202
IMEASUFre:BIN:METHOA? ..ot 202
:MEASure:BIN:MODE <ABSolute|DEViation|PERCent|0|1|2>............. 203
IMEASUFE:BIN:MODE? ...t 203
:MEASure:BIN:NOMinal <nominal value NR3 >..........ccoevvrrivunrnnnnn. 203
:MEASUre:BIN:NOMINGl? ..o 203
:MEASure:BIN:LIMit <nominal value NR3 >...........coovviiiiiiiieieeeenee, 203
IMEASUFE:BINCLIMIEY oo 203
:MEASure:FILE:LOAD <filename>.........ccoovveiiiiiiiiiiiieeeeee e 204
IMEASUFE:FILE:LOAD? ..ttt e 204
:MEASure:FILE:NEW <filename> ......cccccoooviiiiiiiiiiiceeeeeeee e 204
:MEASure:FILE:SAVE <fllename> .......cccooovoiiiiiiiiieceeeeeeee e 204
:MEASure:FILE:DELEte <filename> ........ccooovviieieiiciieceeeee e 204
IMEASUIEFILER oot 205
:MEASure:BIAS:VOLTage<NR2> ......ccccoviiiiiriiiiiiiiciicececeeceeeens 205
IMEASUre:BIAS:VOLTAZE? ..ottt 205
:MEASUre:BIAS:STATE<ON[OFF|0]T5 .emvvveerereeeeeeeeeeeereeesseeesssesseeeeen 205
IMEASUFE:BIAS:STATE? ..o 205
:MEASure:STATistic {ON|OFF|O]1} ..oveieieieieeieeeeeeeeeeeececeee 205
IMEASUIE: STATISTIC? ettt eaee e e e eereeeenaeeens 205
:MEASure:STATistic:COUNt <pass count, fail count> .........cccocc....... 206
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£ “MEASUre:STATIstic:COUN......ooooovrrreeeeeeeeeeseeeeee e 206
5 SFETCR? oo 206
d TFETCH:SMONIEOIrDCR oot e e 208
2 TFETCH:SMONILOIAC? .ot 208
- :FETCh:MODE {0]1|QUERYJAUTO} ...coovveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 208
TFETCRIMODE?. ...ttt 208
TCORRECLIONIOPEN ..ottt 209
(CORRECHIONIOPENT? ...t 209
ICORRECLION:SHORL ...t 209
(CORRECHIONISHORLE? ..o 209
:CORRection:OPEN:STATe {OFF|ONJ|O|T} .oveoeiiiieieeeeceeee 210
:CORRECHION:OPEN:STATE? ..ot 210
:CORRection:SHORt:STATe {OFF|ON|O|T}...oveieieieieeeeeee 210
:CORReCtioN:SHORLESTATE? . 210
:CORRection:CABLe {0]0.75]1]2} c.eeveeerieeeeeeeereeeeee e 210
(CORRECHIONICABLE? ...ttt 210
TCORRECHIONIHE oot eee e e 210
ICORRECHONIHF? ..ot 210
:CORRection:HF:STATe {ON|OFF|O]1} c.covevveiiriiieiicineeenrceceeene 211
(CORRECHIONIHF:STATE? ...t 211
ICORRECLIONILOAD ..ottt ettt e e e e e e e 211
(CORRECHION:LOAD . ... 211
:CORRection:LOAD:STATe {ON|OFF|O|1} c.ecuvrveieiinieinieeeneceeiceenne 212
:CORRECHION:LOAD:STATE? ..ottt 212
:CORRection:FIXTure {OFF|LCR-05A|LCR-10A|LCR-T5A} ..cc.mvvveeennee... 212
(CORRECHONIFIXTUIER ...t 212
:CORRection:LOAD:SPOT <spot number 1-16> .......ccccceerverieniennennen. 212
:CORRECtiON:LOAD:SPOT? ...t 212
:CORRection:LOAD:FREQuency <frequency in NR3> .........cccecueuennee. 213
:CORRection:LOAD:FREQUENCY? ...c.eoiieieieieieieiee e 213
:CORRection:LOAD:FUNCtion {LS-Q|LS-RS|LP-Q|LP-RP|CS-D|CS-RS|CP-
D|CP-RP|R-X|G-B|Z-DEG|Y-DEG} ..coeeerereeereeeeeeerseeeeeeeseeseeeeseseeeeeese 213
:CORRection:LOAD:FUNCHON? ....ooooeeiiiieeeee e 213
:CORRection:LOAD:REFerence <reference A reference B> ................. 214
:CORRection:LOAD:REFEIENCED ....ceveeeeeeeeeeeeeeeeee e 214
:CORRection:LOAD:VALue <load A,Joad B> .....evvvveeeieeeeeieeeeeee. 214
:CORRECHION:LOAD:VALUE? ...t 214
179
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List Subsystem
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SLIST:STEPLT[203[4]..| TAIT5} oo 215
LISTESTEP? .ttt ettt e eaeeneen 215
:LIST:PARAmeter
{OFF|RDC|LS|LP|CS|CP|Q|D|RS|RP|Z|DEG|RAD|R|X|Y|G|B} ..covvreann. 215
(LIST:PARAMELEI? ..ottt sttt s 215
:LIST:FREQuency <frequencyNR3/disC> .....cceoeeirininininieceeceee 215
LIST:FREQUENCY? .ttt 215
:LIST:VOLTage<voltage NR3/diSC > .....cccoeviririnininininiicceeecee 216
TLISTIVOLTAZE? ..t 216
:LIST:CURRent <current NR3/diSC > ....cccoceeviiniiniiniiiieeieneeeseen 216
LIST:CURRENE? ettt en 216
:LIST:SPEEd {MAXimum|FAST|MEDium|SLOW|SLOW2(0|1|2|3|4} ...217
LISTISPEEA? ...ttt s 217
:LIST:DELay <delay time NR3/diSC>....c.cccevureririniiiniceeecceeeeee 217
TLISTIDELAY? ..ttt 217
:LIST:COMParator:MODE <ABSolute|DEViation|PERCent|OFF|0|1]2>218
:LIST:COMParator:MODE? .........ccoooieieieieieieeeeee e 218
:LIST:COMParator:NOMinal <nominal value NR3 >............ccceoeeneen. 218
:LIST:COMParator:NOMINal? .......cccoocievieieieeieieceeeeeee e 218
:LIST:COMParator:UPPER <upper limit NR3>........cccceoevnninininnne. 218
:LIST:COMParator:UPPER? ........c.cceiieieieieieeeeeee e 218
:LIST:COMParator:LOWER <LOWER limit NR3> .......cccevueririirrannne. 219
:LIST:COMParator:LOWER?.......ccoooiieieieeeeeeeeie et 219
:LIST:BIN:STEP {1[213[4].| T4 15} cooveeeereereeeeeeeeeeeeeeeeeeeseseeeeeseseeseeese 219
LISTIBINISTEP? oottt 219
:LIST:BIN:PARAmeter
{OFF|RDC|LS|LP|CS|CP|Q|D|RS|RP|Z|DEG|RAD|R|X|Y|G|B[} ..cooree..n. 219
:LIST:BIN:PARAMELEI? ...t 219
:LIST:BIN:NUMBer {2|3]4/5(6|7|8|9|MAXium|MINimum} .................. 220
LISTBININUMBEI? ...ttt sttt 220
:LIST:BIN:METHod {EQUal|SEQuential|TOLerance|RANDom|0|1|2|3}220
LIST:BINIMETHO? ..ottt 220
:LIST:BIN:MODE <ABSolute|DEViation|PERCent|0|1|2>.........ccocucu..... 220
LISTBINIMODE? ...ttt 220
:LIST:BIN:NOMinal <nominal value NR3 > ........cccceoininniniiiiienn. 221
LIST:BIN:NOMINGI? .o 221
:LIST:BIN:LIMit <nominal value NR3 >.......ccccevinirninieiereeeeeee 221
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£ SLIST:BIN:LIMIE coooeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 221

o :LIST:TRIGger:MODE {REPeat|SINGIle|AUTO} ....c.cocecvveneinrcirrennne 221

d LIST:-TRIGEErMODER ..ottt 221

0 :LIST:TRIGger:DELay <delay time NR3/diSC> .....ccccocererinenenieniinenns 222

- (LIST:TRIGEEFDELAYD oo eeeseeeees e eseeeees 222
:LIST:OIMPedance {T00|25} ...c.ooiriieiiieeeceeeeeee e 222
LIST:OIMPEAANCE? ..ottt 222
(LIST:ALC {OFF|ONIOT} wovroeereeeeereeeeeeeeeeeseeeseeeeeseseesseeessesseesseeesesee 222
LISTIALC? ettt et et e st et e aeenaenneas 222
:LIST:BEEPer {OFF|PASS|OK|FAILINGO[T|2] cvveormereeereeeerereeereeerreeee 223
ILISTIBEEPEI? ..ottt 223
:LIST:RANGe {AUTO[HOLD|O[T} woveooveeeeeeeeeeeeeeeeeeeseeeeeeesseeeeeessenee 223
LISTIRANGE? ..ottt ettt beeaa e 223
:LIST:RETest {OFF|STEP|ALL|O|T|2} covveeeeereereeeerreseeeeeeeeseseeeeeeeeseseee 223
LISTIRETEST? oottt ettt ettt sbe e ne s 223
:LIST:FILE:LOAD <filename> .......cccoouerieieieeieeeeeee e 224
LISTIFILEILOAD? ...ttt 224
LIST:FILE:NEW <filename>.......ccocvviiviiviieiecieieceeeeeeeeie et 224
:LIST:FILE:SAVE <filename> ........ccecveviieienieieeeieeeee e 224
:LIST:FILE:DELEte <filename> .......cccovierienieneieeeeeee e 225
SLISTIFILE? oottt ae e 225
:LIST:BIAS:VOLTage <NR3> ..o 225
LIST:BIASIVOLTAZE? ..ot 225
:LIST:STATistic {ON|OFF|O[T} erveeereereeeeseeeeeeseseseeeeseseseeesesesseeseeeee 226
LIST STATISEICY 1ttt et 226
:LIST:STATistic:COUNt <pass count, fail count> .....c..ccecevecencneennee. 226
LIST:STATIStIC:COUNLED ..ottt 226
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Sweep Subsystem

>
Z
(1]
2
Q
-
©
g
=
15
[¢]
(]
st
-
o
0
n
w
=

:SWEep:TYPE {FREQuency|VAC|IAC|BIASV} w...oveeeeeereeeeseeeeeereees 227
ISWEEPITYPE? L.ttt 227
:SWEep:XAXis {LOGarithm|LINear}......cccooeveieieieieieeeeeeeee 227
ISWEEPIXAXIS? oottt sttt st 227
:SWEEPXAXISIDATA? ...t 227
:SWEep:STARt <startNR3/diSC> ...cocvvirieieieieieeeeeeee e 228
SSWEEPISTARL? ..ottt enes 228
:SWEep:STOP <StopNR3/diSC>....coiiiiieiiiiiiiicieiceeeeeeeeeeeee 228
ISWEEP:ISTOP? ...ttt 228
:SWEep:FREQuency<frequencyNR3 /disc>........ccccceiiiininiiiciininne. 229
:SWEEP:FREQUENCY? ..ottt 229
:SWEep:VOLTage <voltage NR3/diSC>......cceovvirinininiiinineceene 229
SWEEP:VOLTAZE? ...ttt 229
:SWEep:CURRent<currentNR3/disc>.......cccoeiviiiiiiiiiiicce 230
:SWEEP:CURRENT? ...ttt 230
:SWEep:TRIGger:MODE <REPeat|SINGIe|0[T1> ... 231
:SWEep:TRIGEErMODE? ..ot 231
:SWEep:SPEEd {FAST|MEDium|SLOW|1|2|3} ovovrrvvveeeeeccseseeeeeeeeeeee 231
SSWEEP:SPEE? ..ot 231
:SWEEP:TRACE {A|B} ..ot 231
SSWEEPITRACE? ...ttt sttt st 231
:SWEep:FUNCtion
{LS|LP|CS|CP|Q|D|RS|RP|Z|DEG|RAD|R|X|Y|G|B,OFF|LS|LP|CS|CP|Q|D|RS
[RP|Z|DEGIRADRIX|Y|GB }eeeeoreereeeeeeeeeeeeeerseseeeeeeeeseseeeseeeesseseeeneee 232
SSWEEP:FUNCLION? ...ttt 232
:SWEep:DELay <delay timeNR3/disc> .....ccccovveneinineinincinceee 232
SSWEEPIDELAY? ..ottt 232
:SWEep:OIMPedance {10025} .......ccveirieireieinieeeeeeeeeee e 233
:SWEep:OIMPEedance? ..........cceieiiieiiieieeeee e 233
:SWEeP:KEEP {OFF|ON|O]T}vvveereeeeeereeseeeeeeeseeeeesesseesesseseeeseseeseeesen 233
SSWEEPIKEEP? ..ot 233
:SWEep:TRACA:PARAmeter
{LS|LP|CS|CP|Q|D|RS|RP|Z|DEG|RAD|RIX|Y|G[B[} vvveeerrrrreeeerereeenee 233
:SWEepP:TRACA:PARAMELEI? ... 233
:SWEep:TRACA:YAXis {LOGarithm|LINear} ......ccccooevenreniiniecne 233
:SWEEP:TRACA:YAXIS? ...ttt 233
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E :SWEep:TRACA:REFerence <value NR3>.......cccoooiinininininenencnens 234
o :SWEep:TRACAIREFEreNnce? ........cccouvuviriviniieiciccciciceieeiee s 234
2 :SWEep:TRACA:POSition {-10 ~ 16|MAXimun|MINimum}................. 234
2 :SWEEP:TRACA:POSITION? ..ot 234
= :SWEep:TRACA:DIVision <value NR3/disc> .....cccccvveinineincincnncnnn 234
:SWEEP:TRACA:DIVISION? ..ot 234
:SWEep:TRACA:DECade {1~12} ..c.coiiiiiiiieeeeeeeee e 235
:SWEEP:TRACA:DECAE? ....oeeiiiiiiiiieieieseeee e 235
:SWEEP:TRACAIMAXIMUN? ..ottt 235
:SWEep:TRACA:MINIMUM? (..ot 235
:SWEep:TRACA:COLOr <1|2|3|45]6> .eveeeeeieeieieiieieeeeeseeeeee s 236
:SWEEP:TRACAICOLOI?D ..ottt 236
:SWEEP:TRACA:RESUIL? ..ot 236
:SWEep:TRACB:PARAmeter
{LS|LP|CS|CP|Q|D|RS|RP|Z|DEG|RAD|RIX|Y|G|B[} oo 236
:SWEEP:TRACA:PARAMELEI?.....ceovuiiiieieieeieeieeieee et 236
:SWEep:TRACB:YAXis {LOGarithm|LINear} .......cccoeevierierieieieiennen, 237
:SWEEP:TRACB:YAXIS? ettt 237
:SWEep:TRACB:REFerence <value NR3>......ccccccceiniinineincniccnenn 237
:SWEEP:TRACB:REFEIENCE? ...cvieiiiiiiiieeieeieeeeee e 237
:SWEep:TRACB:POSition {-10 ~ 16| MAXimun|MINimum}................. 237
:SWEEP:TRACB:POSITION? ...ceiiiiiiiiiieeesereeeeeee e 237
:SWEep:TRACB:DIVision <value NR3/disc> .....ccccovvevininecincnncnncnnn 238
:SWEEP:TRACB:DIVISION? ..cuiiiiieieieieieieee et 238
:SWEep:TRACB:DECade {1~12} ..c.oouiiiiiieieeeee e 238
:SWEep:TRACB:DECAAE? ..ottt 238
:SWEEP:TRACB:MAXIMUNR ....oouiiiiiiiiieieeeeieeieeteeie et 238
:SWEep:TRACB:MINIMUM? ...cooiiiiiiieieieeeeeee e 239
:SWEep:TRACB:COLOr <1|2|3]4]5]6> .c.vevveeeieeeieieieeeeeeeeeeeee 239
:SWEEP:TRACB:COLOI? ..ottt 239
:SWEEP:TRACB:RESUIE?....oviiiiiieeeeeee e 239
SSWEEP:AUTOSCAIE ..ottt 239
SSWEEPIRESUIL? .o 240
:SWEep:BIAS:VOLTage<NR3> ..o 240
:SWEEP:BIAS:VOLTAZE? ..ottt 240
:SWEep:ANALysis:MODel {A|B|C|DI|E|F|G|OFF}..ccoeeeireireieeenene 240
:SWEep:ANALYSISIMODEI? ....cooiiiiiiiieeeeeee e 240
:SWEep:ANALysis:TRACA:COLor <0|1|2|3|4|5/6|7|8|9|10[11[12>......... 240
:SWEep:ANALySiS:TRACA:COLOI? ...ttt 240
:SWEep:ANALysis:TRACB:COLor <0|1|2|3|4|5]6]7|8|9]10|11]|12>......... 241
:SWEep:ANALysiS:TRACB:COLOI? .....ooueieieieieieiee e 241
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£ :SWEEP:ANALYSIS:RESUID ... eeeeeeeeeeeseeeeeseeseesseeeessesseeseeees 241
o :SWEep:ANALySiS:CALCUIALE? ...oveeieeiieieieeeeee e 242
d SWEEP:SRF:SERIES? ..ot 242
2 :SWEep:SRF:PARaIIE? ... 242
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g Commands

(0]

- :STATus:OPERation:CONDition?

Function : It queries the status of Operation Status Register.

Description :
Query syntax: STATus:OPERation:CONDition?
Return data 0~65535 (Format is in <NRT>)

:STATus:OPERation:EVEN{t?

Function : It queries the status of Operation Event Register.
Description :

Query syntax: STATus:OPERation:EVENt?

Return data 0~65535 (Format is in <NR1>)

:STATus:OPERation:ENABle <NR1>
:STATus:OPERation:ENABIe?

Function : It sets or queries the status of Operation Enable Register.
Description :

Set parameter 0~65535 <NR1>

Set syntax :STATus:OPERation:ENABIe 65535

Query syntax :STATus:OPERation:ENABIe?

Return data 65535 (Format is in <NR1>)

:STATus:QUEStionable:CONDition?

Function : It queries the status of Questionable Condition Register.

Description :
Query syntax: STATus:QUEStionable:CONDition?
Return data 0~65535 (Format is in <NR1>)
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:STATus:QUEStionable:EVENt?

Function : It queries the status of Questionable Event Register.
Description :

Query syntax: STATus:QUEStionable:EVENt?

Return data 0~65535 (Format is in <NR1>)

:STATus:QUEStionable:ENABIe <NR1>
:STATus:QUEStionable:ENABIe?

Function : It sets or queries the status Questionable Enable Register.
Description :

Set parameter 0~65535 <NR1>

Set syntax :STATus:QUEStionable:ENABIle 65535

Query syntax :STATus:QUEStionable:ENABIe?

Return data 0~65535(Format is in <NR1>)

*CLS

Function : It clears Error Queue, Standard Event Status Register,
Status Byte Register, and Operation Event Register.

*ESE <NR1>
*ESE?

Function : It sets or queries the status of Standard Event Status
Enable Register.
Description :
Set parameter 0~255
Set syntax *ESE 1
Query syntax *ESE?
Return data 0~255 (Format is in <NR1>)
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Function : It queries the status of Standard Event Status Register,
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g *ESR?
:

clean the Register after executed.
Description :
Query syntax*ESR?
Return data <NR1>

*IDN?

Function : It queries the identification of the instrument.

Description :
Query syntax*IDN?
Return data <field1>,<field2>,<field3>, <field4>
<field1>manufacturer
<field2>model number
<field3>serial number or 0
<field4>firmware revision

*LOC

Function : When the instrument is in REMOTE (LOCK) mode, use this
command to return the instrument to LOCAL (UNLOCK) mode. (Same
as pressing the Key Lock key)

*OPC

Function : Set the OPC bit of the ESR register.

*OPC?

Function : When all commands are completed, 1 will be returned.

Description :
Query syntax*OPC?
Return data 1
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*OPT?
Function : It queries the hardware options installed in the
instrument.
Description :

The maximum frequency of LCR-8201 is TMHz, it returns FOT
The maximum frequency of LCR-8205(A) is 5MHz, it returns FO5
The maximum frequency of LCR-8210(A) is 10MHz, it returns F10
The maximum frequency of LCR-8220(A) is 20MHz, it returns F20
The maximum frequency of LCR-8230(A) is 30MHz, it returns F30
The maximum frequency of LCR-8250(A) is 50MHz, it returns F50

*RST

Function : It aborts all pending operations, and sets LCR-8200 series
to meter mode with initial setups.
Description :
Initial Setups
Parameters:Ls,Q,Z,6deg
FREQuency:1kHz
LEVEL:1Vac
SPEED:MED.
TRIGger:REPEAT

*SRE <NRT1>
*SRE?

Function : It sets or queries the status of Service Request Enable
Register.
Description :
Set parameter 0~255
Set syntax *SRE 1
Query syntax *SRE?
Return data 1 (Format is in <NR1>)
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*STB?
§ Function : It queries the Status Byte Register.
- Description :
Query syntax*STB?

Return data <NR1>

*WAI

Function : The command has no effect as commands are always
processed sequentially.

*TST?

Function : This instrument does not have self-test function. 0 is
always returned.

Description :
Query syntax *TST?
Return data 0

*TRG
*TRG?
:TRIGger
:TRIGger?

Function: It executes Trigger action. If using *TRG? or :TRIGger?, it
executes Trigger action and returns test data.
Description :
Set syntax*TRG
Query syntax*TRG?
Return data -6.337855E-08,+3.980846E-06,+1.000338E+02,-
2.280857E-04,0
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:DISPlay:PAGE{MEASure|SWEep|CORRection|LSET|LRUN|SYSTe
m}
:DISPlay:PAGE?
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Function : It sets or queries the page currently displayed on the LCD
screen.
Description :
Set parameter MEASure(meter mode), SWEep (sweep mode),
CORRection(correction page),LSET (list mode), LRUN((list run),
SYSTem(system page).
Set syntax :DISPlay:PAGE MEASure
:DISPlay:PAGE SWEep
Query syntax :DISPlay:PAGE?
Return data MEAS (Format is in <disc>)

:SYST:ERR?

Function : It queries the error number in error message queue over the
interface. The instrument has an error queue which is 64 errors deep
and operates on a first-in, first-out basis, Repeatedly sending the query
":SYSTem:ERRor?" returns the error numbers in the order
that they occurred until the queue is empty. Any further queries then
return zeros until another error occurs.
When the queue is empty, the ERR message on the LCD screen is
removed at the same time.
Description :
Query syntax: SYST:ERR?
Return data: 0,"No error"
Common error code:
0 No error

-100 Command error

-102  Syntax error

-108 Parameter not allowed

-109 Missing parameter

-113  Undefined header
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-121 Invalid character in number
-128 Numeric data not allowed
-131 Invalid suffix

-211 Trigger ignored
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-220 Parameter error
-222 Data out of range
-224 Illegal parameter
-230 Data corrupt or stale
-256 File not found

-340 Calibration failed
-350 Queue overflow
-363 Input buffer overrun
-410 Query interrupted

:SYST:VERSion?

Function : It queries the system version that includes software,
firmware and calibration version.

Description :

Query syntax: SYST:VERSion?

Return data: 1.350,20.0430,19.0521

:SYST:SER?

Function : It queries the serial number of the instrument.
Description :

Query syntax: SYST:SER?

Return data: GEPO00000

191

2. GW Instek LCR-8200(A) A[2| = U7 (F=Z) - HZAL B2 K= LICH AFE2 M|Z=AL APHOf| w2t HEE 4~ AELIC

TS-TL-GWI-116

— We measure, we calibrate, we validate. EHZE - www.tessol.com TS-TL-GWI-116 191/ 283
KOLAS = H|Zelwd7|et - ISO/IEC 17025



https://www.tessol.com/?utm_source=datasheet&utm_medium=pdf&utm_campaign=technical_library&utm_content=TS-TL-GWI-116

TESSOL  echnical Library GW Instek

GWINSTEK LCR-8200 Series User Manual

MEASure Subsystem

>
Z
(1]
2
Q
-
©
g
=
15
[¢]
(]
st
-
o
0
n
w
=

:MEASure:PARAmeter
{OFF|RDC|LS|LP|CS|CP|Q|D|RS|RP|Z|DEG|RAD|R|X|Y|G|B}
:MEASure:PARAmeter?

Function : It sets or queries the measurement parameter (1~4 items)
at present.

Description :
Set parameter OFF, RDC(DC Resistance), Ls(Series Inductance),
Lp(Parallel Inductance), Cs (Series Capacitance), Cp (Parallel
Capacitance), Q (Quality Factor), D (Dissipation Factor), Rs (Series
Resistance) Rp(Parallel Resistance), Z(Impedance), 8d(Angle),
Or(Diameter), R(Resistance), X(Reactance), Y (Admittance), G
(Conductivity), B (Susceptance).
Set syntax :MEASure:PARAmeter RDC,Z,DEG,OFF
RDC is the first measure parameter, the second is Z, the third is
Bdeg and the forth is OFF.
Query syntax :MEASure:PARAmeter?
Return data RDC,Z,DEG,OFF

:MEASure:FREQuency<frequency NR3/disc>
:MEASure:FREQuency?

Function : It sets or queries the FREQUENCY.
Description :

Set parameter The setup value of frequency is

{10.0~50000000.0(depending on the model)|

[IMAXimum|MINimum}.

Set syntax :MEASure:FREQuency 1000
:MEASure:FREQuency1K
:MEASure:FREQuency 1KHZ
:MEASure:FREQuency 1E3
:MEASure:FREQuency MAXimum
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:MEASure:FREQuency MINimum
Query syntax :MEASure:FREQuency?
Return data 1.000000E+03 (Format is in <NR3>)

:MEASure:SPEEd
{MAXimum|FAST|MEDium|SLOW|SLOW?2|0|1]2|3]4}
:MEASure:SPEEd?

Function : It sets or queries the SPEED.
Description :

Set parameter MAXimum/0, FAST/1, MEDium/2,

SLOW/3,SLOW2/4

Set syntax :MEASure:SPEEd 1

:MEASure:SPEEd FAST
Query syntax :MEASure:SPEEd?
Return data FAST (Format is in <disc>)

:MEASure:BEEPer {OFF|PASS|OK|FAIL|NG|0[1]2]
:MEASure:BEEPer?

Function : It sets or queries the BEEP WHEN.

Description :
Set parameter OFF, PASS|OK, FAIL|NG
Set syntax :MEASure:BEEPer PASS
:MEASure:BEEPer NG
:MEASure:BEEPer OFF
Query syntax :MEASure:BEEPer?
Return data PASS| FAIL| OFF

:MEASure:VOLTage:AC <voltage NR3/disc>
:MEASure:VOLTage:AC?

Function : It sets or queries the AC measurement voltage (LEVEL).

Description :
Set parameter When RO (output impedance) is setting 100Q, the
setup value of AC voltage is {0.01~2|MAXimum|MINimum}. When
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RO (output impedance) is setting 25Q), the setup value of AC

voltage is {0.01~T|MAXimum|MINimum}.

Set syntax :MEASure:VOLTage:AC 1
:MEASure:VOLTage:AC 1000m
:MEASure:VOLTage:AC 1000mv
:MEASure:VOLTage:AC 1E+00
:MEASure:VOLTage:AC MAXimum
:MEASure:VOLTage:AC MINimum

Query syntax :MEASure:VOLTage:AC?

Return data 1.000000E+00 (Format is in <NR3>)

When the Level setup is current mode, the data returns 9.9E37.

:MEASure:VOLTage:DC <voltage NR3/disc>
:MEASure:VOLTage:DC?

Function : It sets or queries the DC measurement voltage (LEVEL).
Description :

Set parameter The value of DC voltage is

{0.01~1|MAXimum|MINimum}.

Set syntax : MEASure:VOLTage:DC 10mv
:MEASure:VOLTage:DC 10E-3
:MEASure:VOLTage:DC 1
:MEASure:VOLTage:DC MAXimum
:MEASure:VOLTage:DC MINimum

Query syntax :MEASure:VOLTage:DC?

Return data 1.000000E-02 (Format is in <NR3>)

When the Level setup is current mode, the data returns 9.9E37.

:MEASure:CURRent:AC <current NR3/disc>
:MEASure:CURRent:AC?

Function : It sets or queries the AC measurement current (LEVEL).
Description :
Set parameter When RO (output impedance) is setting 100Q, the
setup value of AC current is {0.0001~0.0T|MAXimum|MINimum}.
When RO (output impedance) is setting 25Q), the setup value of AC
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current is {0.0004~0.04|MAXimum|MINimum}.

Set syntax :MEASure:CURRent:AC 0.01
:MEASure:CURRent:AC 10m
:MEASure:CURRent:AC 1E-2
:MEASure:CURRent:AC MAXimum
:MEASure:CURRent:AC MINimum

Query syntax :MEASure:CURRent:AC?

Return data +4.000000E-04 (Format is in <NR3>)

When the Level setup is voltage mode, the data returns 9.9E37.

:MEASure:CURRent:DC <current NR3/disc>
:MEASure:CURRent:DC?

Function : It sets or queries the DC measurement current (LEVEL).

Description :

Set parameter The value of DC currentis

{0.0002~0.04|MAXimum|MINimum}.

Set syntax :MEASure:CURRent:DC 0.01
:MEASure:CURRent:DC 20m
:MEASure:CURRent:DC 1E-2
:MEASure:CURRent:AC MAXimum
:MEASure:CURRent:AC MINimum

Query syntax :MEASure:CURRent:DC?

Return data 2.000000E-04 (Format is in <NR3>)

When the Level setup is voltage mode, the data returns 9.9E37.

:MEASure:ALC {OFF|ON|0|1}
:MEASure:ALC?

Function : It sets or queries the ALC.
Description :
Set parameter ON|1, OFF|0
Set syntax: MEASure:ALC ON
Query syntax :MEASure:ALC?
Return data When the setup is OFF, it returns 0.
When the setup is ON, it returns 1.
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:MEASure:SMONitor {0|1|OFF |ON}
:MEASure:SMONitor?

Function : It sets or queries the DISPLAY Vm/Im
Description :
Set parameter ON|1, OFF|0
Set syntax:MEASure: SMONitor ON
Query syntax :MEASure: SMONitor?
Return data When the setup is OFF, it returns 0.
When the setup is ON, it returns 1.

:FETCH:SMONitor:DC?

Function : It queries the DC voltage and current.

Description :
Query syntax :FETCH:SMONitor:DC?
Return data 1.000000E-03,3.791975E-02 Vm,Im(Format is in
<NR3>)

:FETCH:SMONitor:AC?

Function : It queries the AC voltage and current.
Description :
Query syntax :FETCH:SMONitor:AC?
Return data 1.000000E-03,3.791975E-02 Vm,Im(Format is in <NR3>)

:MEASure:AVERage <average NR1>
:MEASure:AVERage?

Function : It sets or queries the AVERAGE.
Description :
Set parameter The value of the Average is {0~64}
Set syntax :MEASure:AVERageage 10
Query syntax :MEASure:AVERageage?
Return data 10 (Format is in <NR1>)
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:MEASure:TRIGger:DELay <delay time NR3/disc>
:MEASure:TRIGger:DELay?
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Function : It sets or queries the TRIGGER DELAY.

Description :

Set parameter The value of delay timeis

{0.000~5.000|MAXimum|MINimum}.

Set syntax :MEASure:TRIGger:DELay 0.5
:MEASure:TRIGger:DELay 0.5s
:MEASure:TRIGger:DELay 500ms
:MEASure:TRIGger:DELay 5E-1
:MEASure:TRIGger:DELay MAXimum
:MEASure:TRIGger:DELay MINimum

Query syntax :MEASure:TRIGger:DELay?

Return data 0.500 (Format is in <NR2>)

:MEASure:DELay <delay time NR3/disc>
:MEASure:DELay?

Function : It sets or queries the AC/DC DELAY.
Description :
Set parameter The value of delay timeis
{0.000~5.000|MAXimum|MINimum}.
Set syntax :MEASure:DELay 3
:MEASure:DELay 3s
:MEASure:DELay 3000ms
:MEASure:DELay 3E+00
:MEASure:DELay MAXimum
:MEASure:DELay MINimum
Query syntax :MEASure:DELay?
Return data 3.000 (Format is in <NR2>)
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:MEASure:TRIGger:MODE {REPeat|0|SINGle|1]}
:MEASure:TRIGger:MODE?

Function : It sets or queries the TRIGGER MODE.
Description :
Set parameter REPeat,0(repeat), SINGle,1 (single)
Set syntax :MEASure:TRIGger:MODE 1
:MEASure:TRIGger:MODE SINGle
Query syntax :MEASure:TRIGger:MODE?
Return data SING (Format is in <disc>)
When the setup is O, it returns REP , When the setup is 1, it returns
SING

:MEASure:RANGe:DC {1]2|3|4|AUTO|HOLD}
:MEASure:RANGe:DC?

Function : It sets or queries the DC RANGE.
Description :
Set parameter {1|2|3|4|AUTO|HOLD}
Set syntax :MEASure:RANGe:DC 2
:MEASure:RANGe:DC AUTO
Query syntax :MEASure:RANGe:DC?
Return Data 2 (Format is in <NR1>)
The range recommends setting as<Auto>in order to obtain better
measuring accuracy.
The range actually measured will be displayed at the lower-left
corner of LCD panel.
Further, there are also <1-30Q all frequency>, <2-300Q2 frequency
below 1.2 MHz>, <3-3KQ frequency below 120 KHz> and<4-30KQ
frequency below 12 KHz> ranges for option.
Faster measuring speed can be achieved when setting at “Range

Hold”.
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:MEASure:RANGe:AC {1/2]|3|4|AUTO|HOLD}
:MEASure:RANGe:AC?
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Function : It sets or queries the AC RANGE.

Description :
Set parameter {1]|2|3|4|AUTO|HOLD}
Set syntax :MEASure:RANGe:AC 3

:MEASure:RANGe:AC AUTO

Query syntax :MEASure:RANGe:AC?
Return data 3 (Format is in <NR1>)
The range recommends setting as<Auto>in order to obtain better
measuring accuracy.
The range actually measured will be displayed at the lower-left
corner of LCD panel.
Further, there are also <1-30Q all frequency>, <2-300Q frequency
below 1.2 MHz>, <3-3KQ frequency below 120 KHz> and<4-30KQ
frequency below 12 KHz> ranges for option.
Faster measuring speed can be achieved when setting at “Range
Hold".

:MEASure:OlMPedance {100|25}
:MEASure:OlMPedance?

Function : It sets or queries the RO.
Description :
Set syntax: MEASure:OlMPedance 100
Query syntax :MEASure:OlMPedance?
Return data 100|25 (Format is in <NR1>)

:MEASure:COMParator:PARAmeter {1/2|3]4}
:MEASure:COMParator:PARAmeter?

Function : It sets or queries which parameters number is to be

compared.
Description :
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Set syntax :MEASure:COMParator:PARAmeter 3 (After this
command, every compared setup is at this parameters number.)
Query syntax :MEASure:COMParator:PARAmeter?

Return data 3 (Format is in <NR1>)

:MEASure:COMParator:STATe {OFF|ON|0|1}
:MEASure:COMParator:STATe?

Function : It sets or queries the COMP enabled/disabled.

Description : :MEASure:COMParator:STATe?
Set syntax: MEASure:COMParator:STATe ON
Query syntax: MEASure:COMParator:STATe?
Return data When the setup is OFF, it returns 0.
When the setup is ON, it returns 1.

:MEASure:COMParator:MODE
<ABSolute|DEViation|PERCent|0|1]2>
:MEASure:COMParator:MODE?

Function : It sets or queries the COMP MODE.
Description :
Set parameter ABSolute,0|DEViation,1|PERCent,2
Set syntax :MEASure:COMParator:MODE PERCent
Query syntax :MEASure:COMParator:MODE?
Return data PERC (Format is in <disc>)

:MEASure:COMParator:NOMinal <nominal value NR3>
:MEASure:COMParator:NOMinal?

Function : It sets or queries the NOMINAL.
Description :

Set syntax :MEASure:COMParator:NOMinal 1000
:MEASure:COMParator:NOMinal 1K
:MEASure:COMParator:NOMinal 1E+03

Query syntax :MEASure:COMParator:NOMinal?

Return data 1.000000E+03 (Format is in <NR3>)
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:MEASure:COMParator:UPPER <UPPER limit NR3>
:MEASure:COMParator:UPPER?
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Function : It sets or queries the UPPER.

Description :

Set syntax :MEASure:COMParator:UPPER 1
:MEASure:COMParator:UPPER 1000m
:MEASure:COMParator:UPPER 1E+00

Query syntax :MEASure:COMParator:UPPER?

Return data 1.000000E+00 (Format is in <NR3>)

:MEASure:COMParator:LOWER <LOWER limit NR3>
:MEASure:COMParator:LOWER?

Function : It sets or queries the LOWER.
Description :

Set syntax :MEASure:COMParator:LOWER -1
:MEASure:COMParator:LOWER -1000m
:MEASure:COMParator:LOWER -1E+00

Query syntax :MEASure:COMParator:LOWER?

Return data -1.000000E+00 (Format is in <NR3>)

:MEASure:COMParator:DISPlay
<ABSolute|DEViation|PERCent|0|1|2>
:MEASure:COMParator:DISPlay?

Function : It sets or queries the DISP MODE.
Description :
Set parameter ABSolute,0|DEViation,1|PERCent,2
Set syntax :MEASure:COMParator:MODE DEViation
Query syntax :MEASure:COMParator:MODE?
Return data DEV(Format is in <disc>)
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:MEASure:BIN:PARAmeter
{OFF|RDC|LS|LP|CS|CP|Q|D|RS|RP|Z|DEG|RAD|R|X|Y|G|B}
:MEASure:BIN:PARAmeter?

Function : It sets or queries the BIN Parameter.
Description :
Set syntax :MEASure:BIN:PARAmeter Z(only allow the parameter
which is being used under the meter mode.)
Query syntax :MEASure:PARAmeter?
Return data Z(Format is in <disc>)

:MEASure:BIN:NUMBer {2|3]4]5|6/7|8|9|MAXium|MINimum}
:MEASure:BIN:NUMBer?

Function : It sets or queries the BIN NUMBER.
Description :
Set parameter The value of bin number is
{2~9|MAXimum|MINimum}.
Set syntax :MEASure:NUMBer 4
Query syntax :MEASure:NUMBer?
Return data 4(Format is in <NR1>)

:MEASure:BIN:METHod
{EQUal|SEQuential|TOLerance| RANDom|0|1]2|3}
:MEASure:BIN:METHod?

Function : It sets or queries the BIN METHOD.
Description :
Set parameter EQUal,0|SEQuential,1| TOLerance,2|RANDom,3
Set syntax: MEASure:BIN:METHod SEQ
Query syntax: MEASure:BIN:METHod?
Return data SEQ(Format is in <disc>)
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:MEASure:BIN:MODE <ABSolute|DEViation|PERCent|0|1|2>
:MEASure:BIN:MODE?
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Function : It sets or queries the BIN MODE.
Description :
Set parameter ABSolute,0|DEViation,1|PERCent,2
Set syntax :MEASure:BIN:MODE DEViation
Query syntax :MEASure:BIN:MODE:MODE?
Return data DEV(Format is in <disc>)
When the setup is O, it returns ABS, When the setup is 1, it returns
DEV , When the setup is 2, it returns PERC.

:MEASure:BIN:NOMinal <nominal value NR3 >
:MEASure:BIN:NOMinal?

Function : It sets or queries the BIN NOMINAL.

Description :

Set syntax :MEASure:BIN:NOMinal 1000
:MEASure:BIN:NOMinal 1K
:MEASure:BIN:NOMinal TE+03

Query syntax :MEASure:BIN:NOMinal?

Return data 1.000000E+03 (Format is in <NR3>)

:MEASure:BIN:LIMit <nominal value NR3 >
:MEASure:BIN:LIMit?

Function : It sets or queries the BIN LIMIT.
Description :
Set syntax :MEASure:BIN:LIMit 0.001,1700M,1k,1000k
Query syntax :MEASure:BIN:LIMit?
Return data +1.000000E-03, +1.000000E-01, +1.000000E+03,
+1.000000E+06 (Format is in <NR3>)
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:MEASure:FILE:LOAD <filename>

Function : It loads the meter mode's file.
Description :
Set syntax :MEASure:FILE:LOAD ABC.(load the file “ABC")

:MEASure:FILE:LOAD?

Function : It queries the meter mode's filename which is being using.

Description :
Query syntax :MEASure:FILE:LOAD?
Return data ABC

:MEASure:FILE:NEW <filename>

Function : It creates a new MEAS file with filename.
Description :
Set syntax : MEASure:FILE:NEW ABC

:MEASure:FILE:SAVE <filename>

Function : It creates a new MEAS file with filename and keeps
previous settings in the new file.
Description :
Set syntax : MEASure:FILE:SAVE ABC

:MEASure:FILE:DELEte <filename>

Function : It deletes a MEAS file named filename.

Description :
Set syntax : MEASure:FILE:DELEte ABC
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:MEASure:FILE?

Function : It queries all of the meter mode's filenames that are stored
in the memory.
Description :
Query syntax : MEASure:FILE?
Return data: N, filenamel, filename2, filename3, ..., filenameN
where N= total file count

:MEASure:BIAS:VOLTage<NR2>
:MEASure:BIAS:VOLTage?

Function : It sets or queries the BIAS Voltage.
Description :

Set parameter The value of BIAS Voltage -12.000~12.000
Set syntax : MEASure:BIAS:VOLTage -12

Query syntax : MEASure:BIAS:VOLTage?

Return data: -1.200000E+01

:MEASure:BIAS:STATe<ON|OFF|0|1>
:MEASure:BIAS:STATe?

Function : It sets or queries the BIAS Voltage enabled/disabled
Description :
Set syntax : MEASure:BIAS:STATe 1
Query syntax : MEASure:BIAS:STATe?
Return data: When the setup is OFF, it returns 0.
When the setup is ON, it returns 1.

:MEASure:STATistic {ON|OFF|0|1}
:MEASure:STATistic?

Function : It sets or queries the statistic function in the meter mode.

Description :
Set parameter: {ON|OFF|0|1}
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Set syntax : MEASure:STATistic 1

Query syntax : MEASure:STATistic?

Return data: 0|1
where 0 = statistic function is disabled.
1= statistic function is enabled.

:MEASure:STATistic:COUNt <pass count, fail count>
:MEASure:STATistic:COUNt?

Function : It sets or queries the statistical data in the meter mode
Description :
Set parameter: <pass count, fail count> (format is in NR1)
The value of pass count and fail count 0~999999999

Set syntax : MEASure:STATistic:COUNt 0,1
Query syntax : MEASure:STATistic:COUNt?
Return data: n1,n2

where n1= pass count (format is in NR1)

n2= fail count (format is in NRT)

:FETCh?

Function: It fetches the measurement data currently test mode.
There are two options for trigger and query:
1. Give command *TRG? or :TRIG? and get measuring result
(recommend) 2. Give command :TRIG for trigger and
give :FETCH? to get measuring result To be sure currently step is
under MEAS mode, or give command :DISP:PAGE MEAS to enter
MEAS mode.
Description :
Query syntax FETC?
Return data

Meter Mode

Read Data format under Meter Mode

<para 1 data>,<para 2 data>,<para 3 data>,<para 4
data>,<status>,<bin number>,<para 1 compare
status>,<para2 compare status>,<para 3 compare
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status>,<para 4 compare status>

para 1-4 data

During value measuring, not all of four values will be
displayed. The value will be displayed when the parameters
are available. For example, if only two parameters are
enabled, then only two values will be transmitted.
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status — Measuring status, and the weighted value of each

status refers to the final value.

0 — Normal status without special status and without
comparison.

1 — Measuring schedule error

2 —ALC error
4 — Other errors
8 — Reserve

16 — All parameters OK
32 — Some parameters NG

bin number — Categorization result, and such value will not
be displayed when the bin function is disabled.

-1 = bin out, not in the categorization number

1 ~9 - bin number, the categorization result is 1~9.

para compare status 1-4

Measuring comparison result: If any parameter comparison
function is enabled, then the comparison result will be
displayed for all of the parameters.

0 — No comparison

1 — Parameter comparison result OK

2 — Parameter comparison result NG

Multi-step Test Mode

Value transmit mode under Multi-step Test Mode.
<result>,<bin number>,<step 1 result>,<step 1 data>,<step
2 result>,<step 2 data>,<step 3 result>,<step 3

data>........ <step n result>,<step n data>

result — Finally judged test result

0 — Test not interrupted. Not completed
1 — Test steps all OK

2 — NG occurs to the test step
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bin number - categorization result, and such value will not
be displayed when closing the bin function.

-1 - bin out not in the categorization number

1-9 - bin number the categorization result is 1-9

step result
0 —no test
1 —test OK
2 —test NG

step data
test value

:FETCH:SMONitor:DC?

Function : It queries the DC voltage and current.

Description :
Query syntax : FETCH:SMONitor:DC?
Return data: 1.000000E-03,3.791975E-02 Vm,Im(Format is in <NR3>)

:FETCH:SMONitor:AC?

Function : It queries the AC voltage and current.

Description :
Query syntax : FETCH:SMON:itor:AC?
Return data: 1.000000E-03,3.791975E-02 Vm,Im (Format is in <NR3>)

:FETCh:MODE {0|1|QUERy|AUTO}
:FETCh:MODE?

Function : Sets or queries fetch mode for the instrument.
Description :

Set parameter: 0|1|QUERy|AUTO

Set syntax : FETCH:MODE 1

Query syntax: FETCH:MODE?

When 0 or QUERY, The instrument send out the measurement data
after receiving a query command.
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When 1 or AUTO, When a measurement is completed, the instrument
send out the measurement data automatically, even if it isn't triggered
by command.

Under normal circumstance, the instrument returns the measurement
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data only when it receives a query or a measurement is triggered by a
command over the interface such as "*TRG" or ":TRIG?".

Setting fetch mode to AUTO allows user to change this behavior. This
function is especially useful when you need to collect data which is
triggered from the handler or operator.

Care should be taken that the instrument resets the fetch mode to
QUERY state at power-on.

:CORRection:OPEN
:CORRection:OPEN?

Function : It sets or queries to do open correction.

Description :
Set syntax: :CORRection:OPEN
Query syntax :CORRection:OPEN?
Return data When correction fail, it returns O.
When correction passes, it returns 1.

:CORRection:SHORt
:CORRection:SHORt?

Function : It sets or queries to do short correction.
Description :
Set syntax: :CORRection:SHORt
Query syntax :CORRection:SHORt?
Return data When correction fail, it returns O.
When correction passes, it returns 1.

209

rie

=: GW Instek LCR-8200(A) Al2[= 7 & (B2) - MZEAL Y E A AL|CH AFF2 M ZALAE ol w2t HAE 4= ASL|CH

TS-TL-GWI-116

— We measure, we calibrate, we validate. EE - www.tessol.com TS-TL-GWI-116 209 / 283
KOLAS = H|Zelwd7|et - ISO/IEC 17025



https://www.tessol.com/?utm_source=datasheet&utm_medium=pdf&utm_campaign=technical_library&utm_content=TS-TL-GWI-116

>
Z
(1]
2
Q
-
©
g
=
15
[¢]
(]
st
-
o
0
n
w
=

TS-TL-GWI-116

TfSSﬂl Technical Library

GWINSTEK LCR-8200 Series User Manual

:CORRection:OPEN:STATe {OFF|ON]|0|1}
:CORRection:OPEN:STATe?

Function : It sets or queries the status of open correction.
Description :

Set syntax: CORRection:OPEN:STATe ON

Query syntax :CORRection:OPEN:STATe?

Return data When the setup is OFF, it returns 0.

When the setup is ON, it returns 1.

:CORRection:SHORt:STATe {OFF|ON|0|1}
:CORRection:SHORt:STATe?

Function : It sets or queries the status of short correction.
Description :

Set syntax: CORRection:SHORt:STATe ON

Query syntax :CORRection:SHORt:STATe?

Return data When the setup is OFF, it returns 0.

When the setup is ON, it returns 1.

:CORRection:CABLe {0[0.75|1/|2}
:CORRection:CABLe?

Function : It sets or queries the status of cable length correction.
Description :

Set syntax: CORRection:CABLe 1

Query syntax :CORRection:CABLe?

Return data 0]0.75|1|2

:CORRection:HF
:CORRection:HF?

Function : It performs the high frequency load correction.

Description : CORRection:HF To perform high frequency load
correction with no result feedback. CORRection:HF? To perform high
frequency load correction with result feedback.

210

HZGW Instek LCR-8200(A) A2|= HIFE (=) - MZEAL | E A= JLICH AFSF2 MZ=AF AP Ol wat HEE = USL{C

— We measure, we calibrate, we validate. EEE - www.tessol.com TS-TL-GWI-116

KOLAS =H|&a2lmH™7|2 - ISO/IEC 17025

GW Instek

210 /283


https://www.tessol.com/?utm_source=datasheet&utm_medium=pdf&utm_campaign=technical_library&utm_content=TS-TL-GWI-116

TESSOL  echnical Library GW Instek

GUYINSTEK COMMAND OVERVIEW

Set syntax :CORRection:HF

Query syntax :CORRection:HF?

Return data O|1
where 0= The result of high frequenct load correction is failed
1= The result of high frequenct load correction is passed
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:CORRection:HF:STATe {ON|OFF|0|1}
:CORRection:HF:STATe?

Function : It sets or queries the state of high frequency load
correction.
Description :
Set parameter : {ON|OFF|0|1}
Set syntax : CORRection:HF:STATe ON
Query syntax : CORRection:HF:STATe?
Return data 0|1
where 0= High frequency load correction function is disabled.
1= High frequenct load correction function is enabled.

:CORRection:LOAD
:CORRection:LOAD?

Function : It performs the spot load correction.

Description : CORRection:LOAD To perform spot load correction
with no result feedback. CORRection:LOAD? To perform spot load
correction with result feedback.

Set syntax : CORRection:LOAD

Query syntax : CORRection:LOAD?

Return data 1

where 1= The result of spot load correction is passed
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:CORRection:LOAD:STATe {ON|OFF|0|1}
:CORRection:LOAD:STATe?

Function : It sets or queries the state of spot load correction.

Description :

Set parameter : {ON|OFF|0|1}

Set syntax : CORRection:LOAD:STATe ON

Query syntax : CORRection:LOAD:STATe?

Return data 0|1
where 0= Spot load correction function is disabled.
1= Spod load correction function is enabled.

:CORRection:FIXTure {OFF|LCR-05A|LCR-10A|LCR-15A}
:CORRection:FIXTure?

Function : It sets or queries the state of spot load correction.
Description :

Set parameter {ON|OFF|0|1}

Set syntax : CORRection:FIXTure ON

Query syntax : CORRection:FIXTure?

Return data OFF|LCR-05A|LCR-10A|LCR-15A

:CORRection:LOAD:SPOT <spot number 1-16>
:CORRection:LOAD:SPOT?

Function : It sets or queries the load correction spot number that has
been currently edited.

Description :

Set parameter : <spot number 1-16> (format is in NR1)

Set syntax : CORRection:LOAD:SPOT 1

Query syntax : CORRection:LOAD:SPOT?

Return data 1
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:CORRection:LOAD:FREQuency <frequency in NR3>
:CORRection:LOAD:FREQuency?
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Function : It sets or queries the load frequency for the current load
correction spot.

Description :

Set parameter : <frequency> (format is in NR3), The spot is disabled if
frequency is 0.

Set syntax : CORRection:LOAD:FREQuency 100k

Query syntax : CORRection:LOAD:FREQuency?

Return data +1.000000E+05 (Format is in NR3).

:CORRection:LOAD:FUNCtion {LS-Q|LS-RS|LP-Q|LP-RP|CS-D|CS-
RS|CP-D|CP-RP|R-X|G-B|Z-DEG|Y-DEG}
:CORRection:LOAD:FUNCtion?

Function : It sets or queries the load function for the current load
correction spot.

Description :

Set parameter : {LS-Q|LS-RS|LP-Q|LP-RP|CS-D|CS-RS|CP-D|CP-RP|R-
X|G-B|Z-DEG|Y-DEG}

Set syntax : CORRection:LOAD:FUNCtion LS-Q

Query syntax : CORRection:LOAD:FUNCtion?

Return data LS-Q
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:CORRection:LOAD:REFerence <reference A, reference B>
:CORRection:LOAD:REFerence?

TESSOL Technical Library

Function : It sets or queries the load reference values for the current
load correction spot.

Description :

Set parameter : Reference A, reference B (format is in NR3)

Set syntax : CORRection:LOAD:REFerence 2E-03,40

Query syntax : CORRection:LOAD:REFerence?

Return data +2.000000E-03,+4.000000E+01

:CORRection:LOAD:VALue <load A,load B>
:CORRection:LOAD:VALue?

Function : It sets or queries the load values for the current load
correction spot.

Description :

Set parameter : load A,load B (format is in NR3)

Set syntax : CORRection:LOAD:VALue 2E+03,0.4

Query syntax : CORRection:LOAD:VALue?

Return data +2.000000E+03,+4.000000E-01
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LIST Subsystem
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:LIST:STEP{1[2|3/4]...|14|15}
.LIST:STEP?

Function : It sets or queries the step to edit.
Description :

Set parameter step number1~15

Set syntax :LIST:STEP 1

Query syntax :LIST:STEP?

Return data 1(Format is in <NR1>)

:LIST:PARAmeter
{OFF|RDC|LS|LP|CS|CP|Q|D|RS|RP|Z|DEG|RAD|R|X|Y|G|B}
:LIST:PARAmeter?

Function : It sets or queries the measurement parameter of list
mode.
Description :
Set syntax :LIST:PARAmeter Z
Query syntax :LIST:PARAmeter?
Return data Z(Format is in <disc>)

:LIST:FREQuency <frequencyNR3/disc>
:LIST:FREQuency?

Function : It sets or queries the measurement frequency of list mode.
Description :
Set parameter frequency10.0~30000000.0 (depending on the
model),
MAXimum/MINimum,
Set syntax :LIST:FREQuency 1000
:LIST:FREQuency 1K
:LIST:FREQuency TKHZ
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:LIST:FREQuency 1E3
:LIST:FREQuency MAXimum
:LIST:FREQuencyMINimum
Query syntax :LIST:FREQuency?
Return data 1.000000E+03 (Format is in <NR3)

:LIST:VOLTage<voltage NR3/disc >
:LIST:VOLTage?

Function : It sets or queries the measurement voltage of list mode.
Description :
Set parameter When RO (output impedance) is 100Q), the setup
range of AC voltage is {0.01~2|MAXimum|MINimum}. When
RO (output impedance) is setting 25Q, the setup range of AC
voltage is {0.01~1|MAXimum|MINimum}. The range of DC voltage
is {0.01~1|MAXimum|MINimum}.
Set syntax :LIST:VOLTage 1
:LIST:VOLTage 1000m
:LIST:VOLTage 1E+00
:LIST:VOLTage MAXimum
:LIST:VOLTage MINimum
Query syntax :LIST:VOLTage?
Return data 1.000000E-02 (Format is in <NR3>)
When the Level setup is current mode, the data returns 9.9E37.

:LIST:CURRent <current NR3/disc >
:LIST:CURRent?

Function : It sets or queries the measurement current of list mode.
Description :
Set parameter when RO (output impedance) is 100Q), the setup
range of AC current is {0.0001~0.02|MAXimum|MINimum}. When
RO (output impedance) is setting 25Q), the setup range of AC
current is {0.0004~0.04|MAXimum|MINimum}.
Set syntax :LIST:CURRent 0.001
:LIST:CURRent Tm
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:LIST:CURRent 1E-3
:LIST:CURRent MAXimum
:LIST:CURRent MINimum
Query syntax :LIST:CURRent?
Return data 1.000000E-04 (Format is in <NR3>)
When the Level setup is current mode, the data returns 9.9E37.
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:LIST:SPEEd {MAXimum|FAST|MEDium|SLOW|SLOW2|0[1]2|3|4}
LIST:SPEEd?

Function : It sets or queries the SPEED of list mode.
Description :
Set parameter MAXimum/0, FAST/1, MEDium/2, SLOW/,SLOW2/4
Set syntax :LIST:SPEEd 1
:LIST:SPEEd FAST
Query syntax :LIST:SPEEd?
Return data FAST (Format is in <disc>)

:LIST:DELay <delay time NR3/disc>
:LIST:DELay?

Function : It sets or queries the DELAY of list mode.
Description :
Set parameter The range of delay time is
{0.000~5.000|MAXimum|MINimum}.
Set syntax :LIST:DELay 0.5
:LIST:DELay 500m
:LIST:DELay 5E-3
:LIST:DELay MAXimum
:LIST:DELayMINimum
Query syntax :LIST:DELay?
Return data 0.500 (Format is in <NR2>)
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:LIST:COMParator:MODE
<ABSolute|DEViation|PERCent|OFF|0|1|2>
:LIST:COMParator:MODE?
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Function : It sets or queries the COMP MODE of list mode.
Description :

Set parameter ABSolute,0|DEViation,1|PERCent,2|OFF

Set syntax :LIST:COMParator:MODE PERCent

Query syntax :LIST:COMParator:MODE?

Return data PERC (Format is in <disc>)

When the setup is 0, it returns ABS, When the setup is 1, it returns

DEV, When the setup is 2, it returns PERC.

:LIST:COMParator:NOMinal <nominal value NR3 >
:LIST:COMParator:NOMinal?

Function : It sets or queries the NOMINAL of list mode.
Description :

Set syntax :LIST:COMParator:NOMinal 1000
:LIST:COMParator:NOMinal 1K
:LIST:COMParator:NOMinal 1E+03

Query syntax :LIST:COMParator:NOMinal?

Return data 1.000000E+03 (Format is in <NR3>)

:LIST:COMParator:UPPER <upper limit NR3>
:LIST:COMParator:UPPER?

Function : It sets or queries the UPPER of list mode.
Description :

Set syntax :LIST:COMParator:UPPER 1
:LIST:COMParator:UPPERT000m
:LIST:COMParator:UPPER TE+00

Query syntax :LIST:COMParator:UPPER?

Return data 1.000000E+00 (Format is in <NR3>)
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:LIST:COMParator:LOWER <LOWER limit NR3>
:LIST:COMParator:LOWER?

Function : It sets or queries the LOWER of list mode.

Description :

Set syntax :LIST:COMParator:LOWER -1
:LIST:COMParator:LOWER -1000m
:LIST:COMParator:LOWER -1E+00

Query syntax :LIST:COMParator: LOWER?

Return data -1.000000E+00 (Format is in <NR3>)

:LIST:BIN:STEP {1]23/4|...|]14]15}
:LIST:BIN:STEP?

Function : It sets or queries the BIN Parameter Step of list mode.

Description :
Set parameter step number 1~15
Set syntax :LIST:BIN:STEP 3
Query syntax :LIST:BIN:STEP?
Return data 3 (Format is in <NR1>)
When the BIN set OFF, the data returns O.

:LIST:BIN:PARAmeter
{OFF|RDC|LS|LP|CS|CP|Q|D|RS|RP|Z|DEG|RAD|R|X|Y|G|B|}
:LIST:BIN:PARAmeter?

Function : It sets or queries the BIN Parameter of list mode. >
Description :
Set syntax :LIST:BIN:PARAmeter Z(only allow the parameter which
is being used under the list mode.)
Query syntax :LIST:PARAmeter?
Return data Z (Format is in <disc>)
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:LIST:BIN:NUMBer {2|3]4|5/6|7|8|9|MAXium|MINimum}
:LIST:BIN:NUMBer?

Function : It sets or queries the BIN NUMBER of list mode.
Description :
Set parameter The value of bin number is
{2~9|MAXimum|MINimum}.
Set syntax :LIST:NUMBer 4
Query syntax :LIST:NUMBer?
Return data 4 (Format is in <NR1>)

:LIST:BIN:METHod
{EQUal|SEQuential|TOLerance| RANDom|0|1]2|3}
:LIST:BIN:METHod?

Function : It sets or queries the BIN METHOD of list mode.
Description :
Set parameter EQUal,0| SEQuential,1|TOLerance,2 |RANDom,3
Set syntax :LIST:BIN:METHod SEQ
Query syntax :LIST:BIN:METHod?
Return data SEQ (Format is in <disc>)

:LIST:BIN:MODE <ABSolute|DEViation|PERCent|0|1|2>
:LIST:BIN:MODE?

Function : It sets or queries the BIN MODE of list mode.
Description :

Set parameter ABSolute,0|DEViation,1|PERCent,2

Set syntax :LIST:BIN:MODE DEViation

Query syntax :LIST:BIN:MODE?

Return data DEV (Format is in <disc>)
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:LIST:BIN:NOM inal <nominal value NR3 >
:LIST:BIN:NOMinal?
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Function : It sets or queries the BIN NOMINAL of list mode.

Description :

Set syntax :LIST:BIN:NOMinal 1000
:LIST:BIN:NOMinal 1K
:LIST:BIN:NOMinal 1E+03

Query syntax :LIST:BIN:NOMinal?

Return data 1.000000E+03 (Format is in <NR3>)

:LIST:BIN:LIMit <nominal value NR3 >
:LIST:BIN:LIMit?

Function : It sets or queries the BIN LIMIT of list mode.
Description :
Set syntax :LIST:BIN:BIN:LIMit 0.001,100M, 1k, 1000k
Query syntax :LIST:BIN:BIN:LIMit?
Return data +1.000000E-03, +1.000000E-01, +1.000000E+03,
+1.000000E+06 (Format isin <NR3>)

:LIST:TRIGger:MODE {REPeat|SINGle|AUTO}
:LIST:TRIGger:MODE?

Function : It sets or queries the TRIGGER MODE of list mode.
Description :

Set parameter REPeat, SINGle, AUTO

Set syntax :LIST:TRIGger:MODE AUTO

Query syntax :LIST:TRIGger:MODE?

Return data AUTO (Format is in <disc>)
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:LIST:TRIGger:DELay <delay time NR3/disc>
:LIST:TRIGger:DELay?
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Function : It sets or queries the TRIGGER DELAY of list mode.
Description :

Set parameter The value of delay time is

{0.000~5.000|MAXimum|MINimum}.

Set syntax :LIST:TRIGger:DELay 0.5
:LIST:TRIGger:DELay 500m
:LIST:TRIGger:DELay 5E-1
:LIST:TRIGger:DELay MAXimum
:LIST:TRIGger:DELay MINimum

Query syntax :LIST:TRIGger:DELay?

Return data 0.500 (Format is in <NR2>)

:LIST:OIMPedance {100|25}
:LIST:OIMPedance?

Function : It sets or queries the RO of list mode.
Description :

Set syntax : LIST:OlIMPedance 25

Query syntax :LIST:OIMPedance?

Return data 25 (Format is in <NR1>)

:LIST:ALC {OFF|ON]0|1}
:LIST:ALC?

Function : It sets or queries the ALC of list mode.
Description :

Set syntax : LIST:ALC ON

Query syntax :LIST:ALC?

When the setup is OFF, it returns 0.

When the setup is ON, it returns 1.
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:LIST:BEEPer {OFF|PASS|OK|FAIL|NG|0|12]
:LIST:BEEPer?

Function : It sets or queries the BEEP WHEN of list mode.

Description :
Set parameter OFF, PASS|OK, FAIL|NG
Set syntax :LIST:BEEPerPASS
:LIST:BEEPer NG
:LIST:BEEPer OFF
Query syntax :LIST:BEEPer?
Return data PASS |FAIL |OFF (Format is in <disc>)

:LISTRANGe {AUTO|HOLD|0|1}
:LIST:RANGe?

Function : It sets or queries the RANGE of list mode.
Description :
Set parameter If selecting <ON>, the measuring range is hold at the
range, which is used by the first time measuring. If selecting <OFF>,
the most suitable test range is set automatically.
Set syntax :LIST:RANGe AUTO
:LIST:RANGe 1
Query syntax :LIST:RANGe?
Return data AUTO |[HOLD (Format is in <disc>)

:LIST:RETest {OFF|STEP|ALL|0[1]2}
:LIST:RETest?

Function : It sets or queries the FAIL RETEST of list mode.

Description :
Set parameter It retests continuously until the test result is pass,
when the test result is fail. If selecting <OFF>, it doesn’t execute this
function. If selecting <STEP 1>, only the first step is going to be
retested. If selecting <ALL>, no matter which step occur fail result,
the fail step is going to be retested until the result become pass.
Set syntax :LIST:RETest STEP
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:LIST:RETest 2
:LIST:RETest OFF
Query syntax :LIST:RETest?
Return data OFF | STEP |ALL (Format is in <disc>)

:LIST:FILE:LOAD <filename>

Function : It loads the list file.

Description :
Set syntax :LIST:FILE:LOAD ABC.(Load the file “ABC”)

:LIST:FILE:LOAD?

Function : It queries the list mode's filename which is being using.

Description :
Query syntax :LIST:FILE:LOAD?
Return data ABC

:LIST:FILE:NEW <filename>

Function : It creates a new LIST file with filename.
Description :
Set syntax : LIST:FILE:NEW ABC

:LIST:FILE:SAVE <filename>

Function : It creates a new LIST file with filename and keeps previous
settings in the new file.
Description :
Set syntax : LIST:FILE:SAVE ABC
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:LIST:FILE:DELEte <filename>

Function : It deletes a LIST file named filename.
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Description :
Set syntax : LIST:FILE:DELEte ABC

:LIST:FILE?

Function : It queries all of the list mode's filenames that are stored in
the memory.
Description :
Query syntax: LIST:FILE?
Return data N,filenamel,filename2,filename3,...,filenameN
where N= total file count

:LIST:BIAS:VOLTage <NR3>
:LIST:BIAS:VOLTage?

Function : It sets or queries the BIAS Voltage of list mode.
Description :

Set parameter: The value of BIAS Voltage -12.000~12.000
Set syntax: LIST:BIAS:VOLTage 6

Query syntax: LIST:BIAS:VOLTage?

Return data +6.000000E+00
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:LIST:STATistic {ON|OFF|0|1}
:LIST:STATistic?
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Function : It sets or queries the statistic function in the list mode.
Description :
Set parameter: {ON|OFF|0|1}
Set syntax: LIST:STATistic 1
Query syntax: LIST:STATistic?
Return data 0|1
where 0= statistic function is disabled.
1= statistic function is enabled.

:LIST:STATistic:COUNt <pass count, fail count>
:LIST:STATistic:COUNt?

Function : It sets or queries the statistical data in the list mode.
Description :
Set parameter: <pass count, fail count> (format is in NR1)
The value of pass count and fail count 0~999999999
Set syntax: LIST:STATistic: COUNt 0.1
Query syntax: LIST:STATistic:COUNt?
Return data n1,n2
where n1= pass count (format is in NRT)
n2= fail count (format is in NR1)
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SWEep Subsystem

When it is in sweep mode, only the correction spot load setting
will have no effect.

:SWEep:TYPE {FREQuency|VAC|IAC|BIASV}
:SWEep:TYPE?

Function : It sets or queries the sweep type.
Description :
Set parameter FREQuency | VAC(voltage) | IAC(current) | BIASV(DC Bias)
Set syntax :SWEep:TYPE FREQuency
Query syntax :SWEep:TYPE?
Return data FREQ | VAC | IAC | BIASV (Format is in <disc>)

:SWEep:XAXis {LOGarithm|LINear}
:SWEep:XAXis?

Function : It sets or queries the XAXIS.
Description :

Set parameter LOGarithm | LINear

Set syntax :SWEep:XAXis LOGarithm

Query syntax :SWEep:XAXis?

Return data LOG | LIN (Format is in <disc>)

:SWEep:XAXis:DATA?

Function : It queries the XAXIS data.

Description :
Query syntax :SWEep:XAXis:DATA?
Return data
+1.000000E+03,+1.209960E+05,+2.409920E+05,+3.609880E+05,...+
3.000000E+07 (Format is in <NR3>)
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:SWEep:STARt <startNR3 /disc>
:SWEep:STARt?

Function : It sets or queries the START.
Description :
Set parameter The start value of frequency is
{10.0~50000000.0|MAXimum|MINimum}.
The start value of voltage AC RO 100Q) is
{0.01~2|MAXimum|MINimum}.
The start value of voltage AC RO 25Q is
{0.01~1|MAXimum|MINimum}.
The start value of current AC RO 100Q is
{0.0002~0.02|MAXimum|MINimum}.
The start value of current AC RO 25Q is
{0.0002~0.04|MAXimum|MINimum}.
Set syntax :SWEep:STARt 1000
:SWEep:STARt 1k
:SWEep:STARt 1E+3
:SWEep:STARt MAXimum
:SWEep:STARt MINimum
Query syntax :SWEep:STARt?
Return data +1.000000E+03 (Format is in <NR3>)

:SWEep:STOP <stopNR3/disc>
:SWEep:STOP?

Function : It sets or queries the STOP.
Description :
Set parameter The stop value of frequency is
{10.0~50000000.0|MAXimum|MINimum}.
The stop value of voltage AC RO 100Q) is
{0.01~2|MAXimum|MINimum}.
The stop value of voltage AC RO 25Q is
{0.01~1|MAXimum|MINimum}.
The stop value of current AC RO 100Q is
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{0.0002~0.02|MAXimum|MINimum}.
The stop value of current AC RO 25Q is
{0.0002~0.04|MAXimum|MINimum}.
Set syntax : SWEep:STOP 1000000
:SWEep:STOP 1M
:SWEep:STOP 1E+6
:SWEep:STOP MAXimum
:SWEep:STOP MINimum
Query syntax :SWEep:STOP?
Return data +1.000000E+06 (Format is in <NR3>)

:SWEep:FREQuency<frequencyNR3/disc>
:SWEep:FREQuency?

Function : It sets or queries the FREQ, when the TYPE setup is VAC
or IAC.
Description :
Set parameter The value of frequency is
{10.0~50000000.0| MAXimum|MINimum}.
Set syntax :SWEep:FREQuency 1000
:SWEep:FREQuency 1K
:SWEep:FREQuency TKHZ
:SWEep:FREQuency TE3
:SWEep:FREQuency MAXimum
:SWEep:FREQuency MINimum
Query syntax :SWEep:FREQuency?
Return data 1.000000E+03 (Format is in <NR3>)
When the TYPE setup is FREQuency mode, the data returns 9.9E37.

:SWEep:VOLTage <voltage NR3/disc>
:SWEep:VOLTage?

Function : It sets or queries the LEVEL to voltage mode, when the
TYPE setup is FREQ.
Description :
Set parameter The value of voltage AC RO 100Q) is
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{0.01~2|MAXimum|MINimum}.
The value of voltage AC RO 25Q is
{0.01~1|MAXimum|MINimum}.
Set syntax :SWEep:VOLTage 1
:SWEep:VOLTage 100m
:SWEep:VOLTage 100E-3
:SWEep:VOLTage MAXimum
:SWEep:VOLTage MINimum
Query syntax :SWEep:VOLTage?
Return data 1.000000E+03 (Format is in <NR3>)
When the LEVEL setup is not voltage mode, the data returns
9.9E37.

:SWEep:CURRent<currentNR3/disc>
:SWEep:CURRent?

Function : It sets or queries the LEVEL to current mode, when the
TYPE setup is FREQ.
Description :
Set parameter The value of current AC RO 100Q) is
{0.0001~0.02|MAXimum|MINimum}.
The value of current AC RO 25Q is
{0.0004~0.04|MAXimum|MINimum}.
Set syntax :SWEep:CURRent 0.001
:SWEep:CURRent Tm
:SWEep:CURRent 1E-3
:SWEep:CURRent MAXimum
:SWEep:CURRent MINimum
Query syntax :SWEep:CURRent?
Return data +1.000000E-04 (Format is in <NR3>)
When the LEVEL setup is not current mode, the data returns
9.9E37.
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:SWEep:TRIGger:MODE <REPeat|SINGle|0|1>
:SWEep:TRIGger:MODE?
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Function : It sets or queries the sweep trigger mode.
Description :
Set parameter REPeat,0 (repeat) » SINGle,1 (single)
Set syntax :SWEep:TRIGger:MODE SINGle
Query syntax :SWEep:TRIGger:MODE?
Return data REP | SING (Format is in <disc>)

:SWEep:SPEEd {FAST|MEDium|SLOW/|1|2|3}
:SWEep:SPEEd?

Function : It sets or queries the sweep speed.
Description :
Set parameter FAST/1, MEDium/2, SLOW/3
Set syntax :SWEep:SPEEd 1
:SWEep:SPEEd FAST
Query syntax :SWEep:SPEEd?
Return data FAST [MED | SLOW (Format is in <disc>)

:SWEep:TRACe {A|B}
:SWEep:TRACe?

Function : It sets or queries which trace is in use.
Description :

Set syntax :SWEep:TRACe A

Querysyntax :SWEep:TRACe?

Return data A | B (Format is in <disc>)
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:SWEep:FUNCtion
{LS|LP|CS|CP|Q|D|RS|RP|Z|DEG|RAD|R|X|Y|G|B,OFF|LS|LP|CS|CP
|Q|D|RS|RP|Z|DEG|RAD|R|X|Y|G|B }

:SWEep:FUNCtion?

Function : It sets or queries the sweep function.
Description :
Set parameter The comma is placed between the two parameters.
The first parameter cannot set to OFF.
Set syntax :SWEep:FUNCtion Z,DEG
Query syntax :SWEep:FUNCtion?
Return data Z,DEG (Format is in <disc>)

:SWEep:DELay <delay timeNR3/disc>
:SWEep:DELay?

Function : It sets or queries the sweep delay between measurement
points.
Description :
Set parameter The value of delay time is
{0.000~5.000|MAXimum|MINimum}.
Set syntax :SWEep:DELay 0.5
:SWEep:DELay 500M
:SWEep:DELay 500MS
:SWEep:DELay 5E-3
:SWEep:DELay MAXimum
:SWEep:DELayMINimum
Query syntax :SWEep:DELay?
Return data 0.500 (Format is in <NR2>)
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:SWEep:OlMPedance {100|25}
:SWEep:OIMPedance?

Function : It sets or queries the output impedance of sweep mode.

Description :
Set syntax :SWEep:OlMPedance 100
Query syntax :SWEep:OIMPedance?
Return data 100|25 (Format is in <NRT>)

:SWEep:KEEP {OFF|ON|0|1}
:SWEep:KEEP?

Function : It sets or queries the KEEP PREVIOUS TRACE.
Description :
Set syntax :SWEep:KEEP ON
:SWEep:KEEP 0
Query syntax :SWEep:KEEP?
Return data 1|0 (Format is in <disc>)

:SWEep:TRACA:PARAmeter
{LS|LP|CS|CP|Q|D|RS|RP|Z|DEG|RADI|R|X|Y|G|B|}
:SWEep:TRACA:PARAmeter?

Function : It sets or queries the parameter of TRACE A
Description :
Set parameter The first parameter cannot be set to OFF.
Set syntax :SWEep:TRACA:PARAmeter Z
Query syntax :SWEep:TRACA:PARAmeter?
Return data Z(Format is in <disc>)

:SWEep:TRACA:YAXis {LOGarithm|LINear}
:SWEep:TRACA:YAXis?

Function : It sets or queries the Y-AXIS of TRACE A.

Description :
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Set parameter LOGarithm | LINear

Set syntax :SWEep:TRACA:YAXis LOGarithm
Query syntax :SWEep:TRACA:YAXis?

Return data LOG | LIN (Format is in <disc>)

:SWEep:TRACA:REFerence <value NR3>
:SWEep:TRACA:REFerence?

Function : It sets or queries the REF of TRACE A.
Description :
Set parameter The value can be set when Y-AXIS setup is linear
mode.
Set syntax :SWEep:TRACA:REFerence 25k
Query syntax :SWEep:TRACA:REFerence?
Return data 2.500000E+03 (Format is in <NR3>)

:SWEep:TRACA:POSition {-10 ~ 16| MAXimun|MINimum}
:SWEep:TRACA:POSition?

Function : It sets or queries the position of TRACE A. When Y-axis
setup is LOG| LINEAR mode, sets the LINEAR , POSition range as -
5~5, sets the LOGarithm, POSition range as -10~16

Description :

Set parameter {-10 ~ 16| MAXimun|MINimum}
Set syntax :SWEep:TRACA:POSition -3

Query syntax :SWEep:TRACA:POSition?

Return data -3 (Format is in <NR1>)

:SWEep:TRACA:DIVision <value NR3/disc>
:SWEep:TRACA:DIVision?

Function : It sets or queries the division of TRACE A.

Description :
Set parameter The numeric value can only set 1, 2, 5 and 10(when
Y-axis setup is linear mode).
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Set syntax :SWEep:TRACA:DIVision 2k

Query syntax :SWEep:TRACA:DIVision?

Return data 2.000000E+03 (Format is in <NR3>)

Return data +9.9E37 (when Y-axis setup is not linear mode)

:SWEep:TRACA:DECade {1~12}
:SWEep:TRACA:DECade?

Function : It sets or queries the decade of TRACE A.
Description :
Set parameter: The value of DECADE is {1~12} (when Y-axis setup
is LOG mode).
Set syntax :SWEep:TRACA:DECade 5
Query syntax :SWEep:TRACA:DECade?
Return data 5 (Format is in <NR3>).
Return data +9.9E37 (when Y-axis setup is not LOG mode)

:SWEep:TRACA:MAXimun?

Function : It queries the maximum of TRACE A.

Description :
Query syntax :SWEep:TRACA:MAXimun?
Return data +2.230924E+06,+3.221517E-03.

:SWEep:TRACA:MINimum?

Function : It queries the minimum of TRACE A.
Description :
Query syntax :SWEep:TRACA:MINimum?
Return data +2.310130E+06,-3.446227E-03 (Format is in <NR3>).
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:SWEep:TRACA:COLor <1|2|3|4|5|6>
:SWEep:TRACA:COLor?

Function : It sets or queries colors for trace A.

Description :
Set syntax : SWEep:TRACA:COLor 1
The numbers stand for the colors as below

1 - light blue 4 - light red
2 - light green 5 - light magenta
3 - light cyan 6 - light yellow

Query syntax : SWEep:TRACA:COLor?
Return data 1]2|3|4|5|6

:SWEep:TRACA:RESult?

Function : It queries all of the value data of TRACE A.

Description :
Query syntax :SWEep:TRACA: RESult?
Return data +2.218913E-04,+2.215632E-04,+2.216804E-04...(Format
is in <NR3>).

:SWEep:TRACB:PARAmeter
{LS|LP|CS|CP|Q|D|RS|RP|Z|DEG|RADI|R|X|Y|G|BI}
:SWEep:TRACA:PARAmeter?

Function : It sets or queries the PARA of TRACE B
Description :
Set parameter The first parameter can not be set to OFF.
Set syntax :SWEep:TRACB:PARAmeter Z
Query syntax :SWEep:TRACB:PARAmeter?
Return data Z (Format is in <disc>)
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:SWEep:TRACB:YAXis {LOGarithm|LINear}
:SWEep:TRACB:YAXis?
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Function : It sets or queries the Y-AXIS of TRACE A.

Description :
Set parameter LOGarithm | LINear
Set syntax :SWEep:TRACB:YAXis LOGarithm
Query syntax :SWEep:TRACB:YAXis?
Return data LOG | LIN (Format is in <disc>)

:SWEep:TRACB:REFerence <value NR3>
:SWEep:TRACB:REFerence?

Function : It sets or queries the reference value of TRACE B.
Description :
Set parameter The value can be set when Y-AXIS setup is linear
mode.
Set syntax :SWEep:TRACB:REFerence 25k
Query syntax :SWEep:TRACB:REFerence?
Return data 2.500000E+04 (Format is in <NR3>)

:SWEep:TRACB:POSition {-10 ~ 16| MAXimun|MINimum}
:SWEep:TRACB:POSition?

Function : It sets or queries the position of TRACE B. When Y-axis
setup is LOG| LINEAR mode, sets the LINEAR, POSition range as -5~5,
sets the LOGarithm, POSition range as -10~16.

Description :

Set parameter {-10 ~ 16| MAXimun|MINimum}
Set syntax :SWEep:TRACB:POSition -3

Query syntax :SWEep:TRACB:POSition?

Return data -3 (Format is in <NR1>)
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:SWEep:TRACB:DIVision <value NR3/disc>
:SWEep:TRACB:DIVision?

Function : It sets or queries the DIV of TRACE B.

Description :
Set parameter The numeric value can only be setto 1, 2, 5 and
10(when Y-axis setup is linear mode).
Set syntax :SWEep:TRACB:DIVision 2k
Query syntax :SWEep:TRACB:DIVision?
Return data 2.000000E+03 (Format is in <NR3>)
Return data +9.9E37 (when Y-axis setup is not linear mode)

:SWEep:TRACB:DECade {1~12}
:SWEep:TRACB:DECade?

Function : It sets or queries the DECADE of TRACE B.
Description :
Set parameter The value of DECADE is {1~12} (when Y-axis setup is
LOG mode).
Set syntax :SWEep:TRACB:DECade 5
Query syntax :SWEep:TRACB:DECade?
Return data 5 (Format is in <NR3>).
Return data +9.9E37 (when Y-axis setup is not LOG mode)

:SWEep:TRACB:MAXimun?

Function : It queries the maximum of TRACE B and corresponding
frequency | voltage | current.
Description :
Query syntax :SWEep:TRACB:MAXimun?
Return data +2.230924E+06,+3.221517E-03 (Format is in
<NR3>).The first data is the corresponding frequency | voltage |
current. The second data is the maximum.
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:SWEep:TRACB:MINimum?

Function : It queries the minimum of TRACE B and corresponding
frequency | voltage | current.
Description :
Query syntax :SWEep:TRACB:MINimum?
Return data +2.310130E+06,-3.446227E-03 (Format is in
<NR3>).The first data is the corresponding frequency | voltage |
current. The second data is the minimum.

:SWEep:TRACB:COLor <1|2|3|4|5|6>
:SWEep:TRACB:COLor?

Function : It sets or queries colors for trace B.

Description :
Set syntax : SWEep:TRACB:COLor 1
The numbers stand for the colors as below

1 - light blue 4 - light red
2 - light green 5 - light magenta
3 - light cyan 6 - light yellow

Query syntax : SWEep:TRACB:COLor?
Return data 1|2|3|4|5|6

:SWEep:TRACB:RESult?

Function : It queries all of the value data of TRACE B.

Description :
Query syntax :SWEep:TRACB: RESult?
Return data +2.218913E-04,+2.215632E-04,+2.216804E-04...(Format
is in <NR3>).

:SWEep:AUToscale

Function : It does the auto scale function.

Description :
Set syntax: SWEep:AUToscale
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:SWEep:RESult?

Function : It queries all of the value data of TRACE A and TRACE B.
Description :
Query syntax :SWEep:RESult?
Return data +2.218913E-04,+2.215632E-04,+2.216804E-04...(Format
is in <NR3>). It uploads the TRACE A data at the beginning. It starts
uploading TRACE B data when finish uploading TRACE A data.
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:SWEep:BIAS:VOLTage<NR3>
:SWEep:BIAS:VOLTage?

Function : It sets or queries the BAIS Voltage of sweep Mode.
Description :

Set syntax: SWEep:BIAS:VOLTage 3

Query syntax: SWEep:BIAS:VOLTage?

Return data: +3.000000E+00

:SWEep:ANALysis:MODel {A|B|C|D|E|F|G|OFF}
:SWEep:ANALysis:MODel?

Function: It sets or queries the Analysis Model.
Description:

Set syntax: SWEep:ANALysis:MODel A

Query syntax: SWEep:ANALysis:MODel?
Return data: A(Format is in <disc>)

:SWEep:ANALysis:TRACA:COLor <0|1/2|3|4|5|6|7|8]9|10|11|12>
:SWEep:ANALysis:TRACA:COLor?

Function : It sets or queries colors for analysised trace A.
Description :

Set syntax : SWEep:ANALysis:TRACA:COLor 7

The numbers stand for the colors as below

1 - light blue 7 - dark blue
2 - light green 8 - dark green
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E 3 - light cyan 9 - dark cyan

o 4 - light red 10 - dark red

d 5 - light magenta 11 - dark magenta

2 6 - light yellow 12 - dark yellow

Query syntax : SWEep:ANALysis:TRACA:COLor?
Return data 0|1|2|3|4|5|6|7|8|9]10|11]|12

:SWEep:ANALysis: TRACB:COLor <0|1/2|3|4|5|6|7|8[9]10|11|12>
:SWEep:ANALysis: TRACB:COLor?

Function : It sets or queries colors for analysised trace B.
Description :

Set syntax : SWEep:ANALysis:TRACB:COLor 7

The numbers stand for the colors as below

1 - light blue 7 - dark blue

2 - light green 8 - dark green

3 - light cyan 9 - dark cyan

4 - light red 10 - dark red

5 - light magenta 11 - dark magenta
6 - light yellow 12 - dark yellow

Query syntax : SWEep:ANALysis:TRACB:COLor?
Return data 0|1|2|3]4|5|6|7|8|9]10|11|12

:SWEep:ANALysis:RESult?

Function: It queries all of the value data and corresponding frequency |
voltage | current of TRACE A and TRACE B.

Description :

Query syntax: SWEep:ANALysis:RESult?

Return data:
+1.000000E+03,+1.640668E+00,+8.338054E+01,+1.044400E+03,+1.71
2566E+00,+8.365955E+01,...(Format is in <NR3>). It uploads the
TRACE A data at the beginning. It start uploading TRACE B data when
finish uploading TRACE A data.

Return data: +9.9E37 (when analysis have no data or OFF)
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:SWEep:ANALysis:CALCulate?
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Function: It queries the data of R1, L1, C1, RO, CO, Qm are in the
ANALYSIS mode.

Description :
Query syntax: SWEep:ANALysis:CALCulate?

Return data: +1.419038E+05,+2.593797E-04,+1.838886E-
11,+1.891086E-01,+9.900000E+37,+3.778361E

+010 (Format is in <NR3>)

Return data: +9.9E37 (when analysis have no data or OFF)

:SWEep:SRF:SERies?

Function: It queries the SRF fs (self-resonant frequency serial).
Description:

Query syntax: SWEep:SRF:SERies?

Return data: 1.517124E+06 (Format is in <NR3>)

Return data: +9.9E37 (when analysis have no data or OFF)

:SWEep:SRF:PARallel?

Function: It queries the SRF fp (self-resonant frequency parallel).
Description:

Query syntax: SWEep:SRF:PARallel?

Return data: +9.764006E+06 (Format is in <NR3>)

Return data: +9.9E37 (when analysis have no data or OFF)
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The following are the default settings for the RESET on the
Meter/Sweep/ List setup page.

METER MODE (Applicable to create a new meter file)

KOLAS 2| Z¢/a 7|2 - ISO/IEC 17025

MEAS DISPLAY Default Setting
Parameter 1 Ls

Parameter 2 Q

Parameter 3 Z

Parameter 4 Deg

Frequency 1.0kHz
Level/RO/ALC 1V/100Q/ OFF
Speed MED

TRIGER MODE REPEAT

BIAS 0V (Output OFF)
RANGE AUTO
COMPARATOR OFF

BIN OFF

MEASURE MODE SETUP Default Setting
TRIGGER DELAY 0

AC/DC DELAY 0

AVERAGE 1

DISPLAY Vm/Im OFF

BEEP WHEN OFF
STATISTICS OFF

SWEEP MODE

SWEEP DISPLAY Default Setting
SWEEP TYPE FREQUENCY
X-AXIS LOG.

START 20Hz

STOP 50MHz (maximum frequency depends on the

model)

LEVEL 0.5V

BIAS 0

TRIGGER SINGLE

SPEED FAST
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FUNCTION Z-Deg
TRACE A
PARAMETER zZ
Y-AXIS LOG.
REFERENCE 1
POSITION +2 DECADE
DECADE 8
TRACE B
PARAMETER Deg
Y-AXIS LINEAR
REFERENCE 0
POSITION 0
DIVISION 20Deg
ANALYSIS
MODEL OFF
SWEEP MODE SETUP Default Setting
SWEEP DELAY 0
RO 100€2
KEEP PREVIOUS TRACE OFF
TRACE A COLOR YELLOW
TRACE B COLOR GREEN
TRACE A SIMULATION  YELLOW
COLOR
TRACE B SIMULATION ~ GREEN
COLOR
LIST MODE (Applicable to create a new meter file)
I];)IISS}ﬂ’Eig/ AR O Default Setting
ALL STEPS OFF
BIN OFF
LIST MODE SETUP Default Setting
TRIGGER MODE SINGLE
TRIGGER DELAY 0 0
RO 1000hm 100Q
ALC OFF
BEEP WHEN OFF
RANGE HOLD OFF
FAIL RETEST OFF
STATISTICS OFF
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Specifications

Warranted performance. All specification apply at 23 + 5 °C, unless
otherwise stated, and 30 minutes after the instrument has been
turned on.

« Calibration: Yearly

« Reset adjustment: Perform correction before testing

Typical

Expected performance of an average. It is not covered by the
product warranty.

General

Common descriptive terms do not mean performance. It is not
covered by the product warranty.

General Characteristics

Specification Conditions:

Temperature: 18°C~28°C

Humidity: <70%RH(non-condensing)

Operating Environment

Temperature Range: 5~40°C

Relative Humidity: < 80%RH(non-condensing)
Storage Conditions

Temperature Range: -10~70°C

Relative Humidity: < 80%RH(non-condensing)
General

Power Consumption: AC 100V~240V, 50/60Hz, Max65VA
Fuse: 250V 3.15A slow melting

Dimensions: 346 mm (W) X 145 mm (H) X 335 mm (D)
Weight: Approximately 3.3 kg

Display 7" LCD color display (800x480)
Range Auto range, Hold range
Output )
Impedance(RO) 100/25Q (25Q:1Vac max)
246
212 GW Instek LCR-8200(A) Al2|X bilr 2 (F2) - MZAH 212 Xtk Atebe HZAL ALEol what §id e 4+ st

— We measure, we calibrate, we validate.

KOLAS R3¢l

7|2k - 1ISO/IEC 17025

EElZ - www.tessol.com TS-TL-GWI-116

GW Instek

246 /283


https://www.tessol.com/?utm_source=datasheet&utm_medium=pdf&utm_campaign=technical_library&utm_content=TS-TL-GWI-116

>
Z
(1]
2
Q
-
©
g
=
15
[¢]
(]
st
-
o
0
n
w
=

TS-TL-GWI-116

Tfssal Technical Library GW Instek

GYINSTEK APPENDIX
Auto Level

Control(ALC)  randard

DC Bias +12V

Correction Open/Short/HF Load/Load

Sweep Parameters Freq/Vac/Iac/DC BIAS, Keep Trace
List Parameters  Freq/Vac/Iac/DC BIAS/Comp/BIN, Auto Trigger

Average 1 to 64

V /1 Monitor Vac, lac, Vdc, Idc

File Storage Meter: 99 sets, List: 48 sets

Comparator Value, A\, A%

Handler PASS, FAIL and OK, NG or BIN 1-9

Buzzer OFF, Pass, Fail

Trigger REPEAT, SINGLE

Interface USB/GPIB/LAN/RS-232/Handler/USB
Host/TRIGGER Input

Programming SCPI
language

Source Characteristics

Frequency

LCR-8250 DC, 10Hz~50MHz

LCR-8230 DC, 10Hz~30MHz

LCR-8220 DC, 10Hz~20MHz

LCR-8210 DC, 10Hz~10MHz

LCR-8205 DC, 10Hz~5MHz

LCR-8201 DC, 10Hz~1MHz

Accuracy 0.0007%+0.01Hz

Range and Resolution
Range Resolution
10.0 ~99.9Hz 0.1Hz
100.0 ~999.9Hz 0.1Hz
1.0000k ~ 9.9999kHz 0.1Hz

10.0000k ~ 99.9999kHz 0.1Hz
100.000k ~ 999.999kHz 1Hz
1.00000M ~ 9.99999MHz 10Hz
10.0000M ~ 50.0000MHz  100Hz
OPEN/SHORT Trimming Frequency Points
10 20 50 100 200 500 1k 2k
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E 5k 10k 20k 50k 100k 200k 500k 1M
o 2M 5M 10M 20M 30M 50M
é Display Range
a 171 0.000mQ to 9999.99MQ
R,X +0.000mQ to 9999.99MQ
Cs,Cp  £0.00000pF to 9999.99F
Ls,Lp  +0.00nH to 9999.99kH
Q 0.00 t0 9999.99
D 0.00000 to 9999.99
1Y1 0.00000pS to 999.999kS
G,B +0.00000pS to 999.999kS
Bprc +0.000° t0180.000°
OrAD +0.00000 to 3.14159
A% +0.000% to 999.999%
DCR 0.00m£2 to 99.9999MQ
Voltage Signal Level *f: Measure frequency [MHz]
R 10mV ~ 2Vrms (f=1 MHz)
ange 10mV ~ 1Vrms (f> IMHz or f<1 MHz and RO=25Q)
Resolution 1mV
4-Terminal test fixture
+ [(10+0.05%f) % +1mV]
Accuracy

Cable length > Om
+ [(15+0.1%xf) % +1mV]

Rout: 100 chm

1 Rout: 25 ohm :

100m

10m

Maximum Source Level (V)

1 10 100 1K 10K 100K M 10M 100M 1G

Frequency (Hz)
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Current Signal Level *f: Measure frequency [MHz]
100pA~ 20mArms (RO=1002)
400pA~ 40mArms (RO=25Q)
Resolution 10pA
4-Terminal test fixture

Range

TESSOL Technical Library

Accuracy fS10MHz,+[10%+50pA], ~[(10+0.2x£2) % +50pA]
f>10MHz,£[(10+0.3x£) % +50pA]
Cable length>0m
f=5MHz,+[10%+50pA], -[(15+1.5%f2) % +50pA]
f>5MHz,£[(20+0.3xf) % +50pA]
DCR Signal Level
Signal Level DC 1V, 40mA max
Accuracy 1%
Output Impedance 25 (nominal)
DC Bias
Range Otox12V
Resolution 1mV
Accuracy £(0.3% £ 2mV)
Measurement Speed
Max: 2.5ms (>10kHz)
Fast: 50ms (>20Hz)
Medium:  100ms
Slow: 300ms
Slow?2: 600ms
Display Time 1.6 ~ 5.6ms (depend on the contents)
S toom e
Z
S 10m
Frequency (Hz)
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’ Specifications

a

g Impedance measurement accuracy at 4-terminal test fixture

(Typical, frequency > 10 MHz)

|Z| basic accuracy Chart

n 16 THz 10 100 K 10K 100K ™ 10M 100M 1G Mz
A
DCR-Q .
20 100 100M 7
2T i 100n 1M
TH%
7%
o5 1 ™
B
[ 03% 11
o= 100 100K
100u 10K
"
m K =
0% e
10m 100
PP
04
0.5% = 10pF
— 100m 10
as
om
1% i oF
—3 1 1
13%
10%
£ ?_:‘ 10 100m
s i
W
0%
- 100 10m
oo
1K m
THz 0 100 1K 10K 100K wm 10M 100M 1G Mz
o0 100
Impedance measurement accuracy[Ae]: 10% range at BNC port of front panel
(Signal 0.5V,Slow mode, Cable Om), update:2021/2/20
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Ae accuracy

If the test conditions are not normal standard, additional
calculations are required.
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Ae=1(Ab+ Az+ Av+ Ad + Ac) x Kt [%]

Ab% Measurement Frequency:...................coooinn. F[Hz], Fm[MHz]
ADb=0.08+(200/F-1) X 0.0222 ......ccvmeirniiiiniiieiieiiineiin (F<200Hz)
AD=0.08 ...eeiie e (200HZz<F<500kHz)
Ab=0.08+(Fm-0.5) x 0.0472 ........ccviuniiniiiiiniiniiinennnn. (F>500kHz)
Impedance Range [Q] t.......cooviiiiiiiiiiiii, F[Hz], Fm[MHz]
Zx<100Q:

Zx: measurement value of Z
Az=(100/Zx-1) x 0.001 x Km

Km=1+(100/F-1) x 0.112 ...c.eviiiiiiiiiiiniiceeenes (F<100Hz)
Km=1 oo (100Hz<F<1MHz)
Az% Km=1+Fm-1) X3 .. .ot (F>1MHz)
Zx>100Q
Az=(Zx/100-1) x 0.00001 x Kn x Kp
Kn=1+(100/F-1) x 0.112 ......cociiiiiiii e (F<100Hz)
Kn=1 ..o (100Hz<F<50kHz)
Kn=F/50000.......cctutiuiiiiiiiiiiiee e (F>50kHz)
Kp=l o (F<1MHz)
Kp=1+(Fm-1) x 0.5 ....ccoooiiiiiiiiiiiiiiiiiee (F>1MHz)
Measurement Signal Level [Vac] :............. ............. F[Hz], Fm[MHz]
Av% Av=(Vac-0.5)2x0.45 x (1+Fm/30) .............coooiiiiinnnn. (Vac>0.5V)
Av=(0.5/Vac-1) x0.25 ....c.cooviuiiiiiiiiiiiiiiiiiiiiiiieeec, (Vac<0.5V)
Measurement Speed
Ad=0 ..o (SLOW2)
Ad% FN DO (SLOW)
Ad=0.1 oo (MED)
Ad=0.2 e (FAST)
Ad=04 e (MAX)
Cable length [m]
Ac% ACTO s (Om, Fm:0~50MHz)
Ac=0.02+0.015 X FIM c.vevevererereccecceccneenen, (0.75m,Fm:0~20MHz)
Ac=0.02+0.02 X FIN c.cvovevereririciriicceecccneecneenes (1m,Fm:0~10MHz)
Ac=0.02+0.03 X FIM ....ceeovrerreriiricirenicrcenecrcce (2m, Fm:0~5MHz)
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E

= Temperature [°C]

g - 1 (8-18°C)

§ K=14(T-23)2 X 0.0139 .o (18-28°C)

o L (28-38°C)

o

Measure parameter accuracy
|Z], |Y| +Ae[%], Where Relative accuracy Ae= +(Ab+Az+Av+Ad+Ac) x Kt [%]

0 +Ae/100 [rad]
LG X, B AC [ 00] oo (Dx<0.1)
FAXV(TADN) [%B]. v (Dx>0.1)
R FAC [D]oeieiiii (Dx =10 or Qx <0.1)
Rs:
FAC/ DX ] e (Dx<0.1 or Qx=10)
+AXV(1+DX2) /DX [%] veeeeeiieeeeeeiiee e (0.1<Dx<10 or 10>Qx>0.1)
Rp:
tAe/(DxTAe/100) [%] «.vveerniiiiiiiieiie (Dx<0.1 or Qx=10)
+AexV(1+Dx?)/ (DxFAe/100XV(I+DX2) %]..eeeeerreeeeiieeeeeiieeen.
.............................................................. (0.1<Dx<10 or 10>Qx>0.1)
G TA/DX[%B] e (D01
AXV(THDXY) /DX [%] oo (Dx>0.1)
D FAC/TO0 .o (Dx<0.1)
FAX(14DX) /100 .. ..ot (0.1<Dx<1)
£(Qx2xAe/100)/ (1TQxX XA€/100) .....oveveuerireeiieeererirererrererereeeeaenes
O e et (Qx xDa<1, Dx<0.1 or Qx>10)
+(Qx2xAe(1+Dx)/100)/ (1TQx xAe(1+Dx)/100) ..c.cveveveremeriricnnnee
....................................................................... (Qx xDa<1, Dx=0.1 or Qx<10)
Da: measurement accuracy of D, Dx: measurement value of D, Qx: measurement
value of Q
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g Dimensions
. 353.4

345.6

334.5
=~ o
e e =T=1=[=]
Moo | A= oo o= o
. I=y=ir=t =
0 e o oty E 2
Ho el
o '“l[o 00O0e
L= } =
34é
3336 335
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Certificate Of Compliance
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We
GOOD WILL INSTRUMENT CO., LTD.

declare that the CE marking mentioned product

satisfies all the technical relations application to the product within the
scope of council:
Directive: EMC; LVD; WEEE; RoHS

The product is in conformity with the following standards or other
normative documents:

© EMC
Electrical equipment for measurement, control and
EN 61326-1 laboratory use -- EMC requirements
Conducted & Radiated Emission Electrical Fast Transients
EN 55011 / EN 55032 EN 61000-4-4
Current Harmonics Surge Immunity
EN 61000-3-2 / EN 61000-3-12 EN 61000-4-5
Voltage Fluctuations Conducted Susceptibility
EN 61000-3-3 / EN 61000-3-11 EN 61000-4-6
Electrostatic Discharge Power Frequency Magnetic Field
EN 61000-4-2 EN 61000-4-8
Radiated Immunity Voltage Dip/ Interruption
EN 61000-4-3 EN 61000-4-11 / EN 61000-4-34
© Safety
Safety requirements for electrical equipment for
EN 61010-1 : measurement, control, and laboratory use - Part 1:
General requirements

GOODWILL INSTRUMENT CO., LTD.

No. 7-1, Jhongsing Road, Tucheng District, New Taipei City 236, Taiwan
Tel: +886-2-2268-0389 Fax: +886-2-2268-0639

Web: http:/ /www.gwinstek.com Email: marketing@goodwill.com.tw

GOODWILL INSTRUMENT (SUZHOU) CO., LTD.

No. 521, Zhujiang Road, Snd, Suzhou Jiangsu 215011, China

Tel: +86-512-6661-7177 Fax: +86-512-6661-7277

Web: http:/ /www.instek.com.cn  Email: marketing@instek.com.cn

GOODWILL INSTRUMENT EURO B.V.

De Run 5427A, 5504DG Veldhoven, The Netherlands

Tel: +31-(0)40-2557790 Fax: +31-(0)40-2541194
Email: sales@gw-instek.eu
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Measurement Basics
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To measure capacitance, inductance and resistance user can select
series or parallel mode.

C(Capacitance) :

Series mode : Parallel mode :
——
] - -
|y N,
—__}—
Series mode Equations : Parallel mode
Equations :
2
C,=C,{+D?) c__GC
" (1+D?%)
D = dissipation factor D = dissipation factor

L(Inductance) :
Series mode : Parallel mode :

NV }—

Series mode Equations : Parallel mode
Equations :
L = L 1
s 1 LIO =L |1+ -
e °
Q = Quality Factor Q = Quality Factor
255
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2
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R (Resistance) :
Series mode : Parallel mode :
EVA'AVANE

— 11—

Series mode Equations : Parallel mode
Equations :

R
v (1) 7, - Q)

Q = Quality Factor Q = Quality Factor

AAA AT

Resistance (R) and Conductance (G)

The resistance is a measure of the difficulty to pass an electric
current through that conductor. The SI unit of resistance is the
“ohm” (Q). The inverse quantity is electrical conductance, and this
is the ease with which an electric current passes through a circuit.
The SI unit of conductance is measured in Siemens (S) and it the
reciprocal of the resistance (G=1/R).

Resistance (R):
Measure Type : Series mode—Rs / Parallel mode
—Rp / DC mode—Rdc

Relevant Equations :

R=Y -1l 7 ix-z-joL-z,+L
| G C

‘Zp _ RX
R? + X?
R, =|Z|cos o

256
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Conductance (G):

Measure Type : Parallel mode— Gp(Conductance
is measuring by parallel mode only.)
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Relevant Equations :

11 . . j
Gp :VZEZYp—JBZYp—Ja)C:Yp'FE
GB

|YS| =

JG7+8?)
v,|=y(G? +B?)

G, =|Y|cosé
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Capacitance (C)

Capacitance (denoted by the letter C) is the ability of a body to
store an electrical charge at a given potential difference between its
plates. The SI unit of capacitance is the farad (symbol: F).

Measure Type : Series mode—Cs / Parallel
mode—Cp

Relevant Equations :

Z.=R+jX =R+ joL=R—-
oC
Y,=G+jB=G+joC=G-—-
ol
Q= o, 1 (seriesR, L, C values )
RS a)CSRS
Rp
Q=—F=aCR, (parallel R, L, C values )
p
R .
D=—>=wCR, (seriesR, L, C values )
ol
Gp
D:wC =ol G, (parallel G, L, C values )
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Inductance (L)
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Inductance is the property of an electrical conductor by which a
change in current through it induces an electromotive force (EMF)
in both the conductor itself and in any nearby conductors by
mutual inductance. In the SI system, the measurement unit for
inductance is the Henry (with the unit symbol H).

Measure Type : Series mode—Ls / Parallel mode

Relevant Equations :

Z.=R+ X =R+ joL=R--L
wC

. . j
Y, =G+ B=G+ joC=G—-——

ol
Q= o, 1 (seriesR, L, C values )
R, aoCR;
Rp
Q:a)L =awC,R, (parallel R, L, C values )
p
R .
D=—=aCR, (seriesR, L, C values )
wl,
Gp
D= o ol,G, (parallel G, L, C values )
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Reactance (X) and Susceptance (B)
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In AC circuit analysis, reactance is represented by the capital letter
“X” which is the imaginary a part of complex impedance.
Reactance is the opposition of a circuit element to a change in the
current or voltage, due to that element's inductance or capacitance
which is similar to the opposition of resistance to current in a DC
circuit. In an AC circuit (e.g. a series RLC circuit) inductance and
capacitance may oppose current and are named reactance
measured in units of Ohm (Q).

In electrical engineering, susceptance (B) is the imaginary part of
admittance. The inverse of admittance is impedance, and the real
part of admittance is conductance. The latter is the reciprocal of
impedance (B=1/X) and is measured in units of Siemens (S).

Reactance (X):

Measure Type : Series mode— Xs (Reactance is
measuring by series mode only.)

Relevant Equations :

X :lz\z\sine
B

‘Z P‘ - 2 2
R+ X
X, =|Z|sin@
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Susceptance (B):

7|2k - 1ISO/IEC 17025

Measure Type : Parallel mode— Bp (Reactance is
measuring by parallel mode only.)

Relevant Equations :

Bziz\Y\sinH
X

261

HzAt {2 MEYL|Ch A2 HZ=AL Aol w2t HEE 4 UASLIC

ElE - www.tessol.com TS-TL-GWI-116

GW Instek

261/ 283


https://www.tessol.com/?utm_source=datasheet&utm_medium=pdf&utm_campaign=technical_library&utm_content=TS-TL-GWI-116

TESSOL  echnical Library GW Instek

GWINSTEK LCR-8200 Series User Manual

Impedance (Z) and Admittance (Y)
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The impedance covers oppositions in AC circuits including
resistance, inductance, and capacitance and is measured in units of
Ohm (Q).

In electrical engineering, admittance covers both conductance and

susceptance and is the reciprocal of impedance. It is measured in
units of Siemens (S).

Impedance (Z):

Relevant Equations :

;_E_1
|y
Z.=R+jX =R+ joL=R—-3_

@C

z.| =R+ x2)
.|

2, = ——2—
R, =|Z|cos &
X, =|Z|sin&
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o Admittance (Y):
2 Relevant Equations :
_1_1
E Z

Y, =G+ jB=G+ joC=G--
ol

GB

\/iGZ + B?)
‘Yp‘zq/iGz+Bzi

G, =|Y|cos@

|YS| =

B, =|Y|sin@
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Quiality factor (Q) and Dissipation factor (D)
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The quality factor measures energies consumed by relative
frequency. In general, the better a circuit's quality factor the better
its selectivity.

The dissipation factor is the reciprocal of quality factor. It is the
signal angle loss by a capacitor (or inductor) and acting frequency
at a fixed temperature. Phase shifts caused by time lag between an
externally applied voltage and current generated may result in loss
of current and energy dissipation. Here the total current (I) is the
sum of the charging current (Ic) by a 90 * voltage phase shift and
loss current (IR) of the same voltage. The loss angle is the angle 6
between the total current and charging current and tand the
dissipation factor (symbol: D) as shown in the figure below:

]C
r 3
1
1
1
1
1
1
1
1
1
S .
1
1
o |
\ 1
L -
]R
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Quality factor (Q):

Relevant Equations :

R, .
Q=—"=wC,R, (seriesR,L,C values)

Q=—2= (seriesR, L, C values )

1

1
0= tan(00-¢) D

Dissipation factor (D):

Relevant Equations :

D= R, = wC R
ol
G,

D= =wlL,G,
p

D = tan(90 - @) :%
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Phase angle ()

TESSOL Technical Library

This is the shift angle when measuring impedance (Z), admittance
(Y), quality factor (Q) and dissipation factor (D).

Relevant equations :

z;m;x:m;m:mé
YP:G+jB:G+jaJC:G—é
I’p:G+jB:G+ij:G—é
szzé than(QO—@):zé
R, =|Z|coso X, =|Z|sin6

G, =[V|cos6 B, =|¥|sin6
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Overall Impedance Measurement Theory

Ro Vv

Vs

The simplified model of the LCR-8200 series impedance
measurement, Vs is the test signal voltage and RO is source
resistance. If the current across the DUT is I when a test signal
voltage V is applied, the DUT's impedance, Z, is expressed by Z =.

Impedance, Z, contains real and imaginary parts. The figure shows
vector representation of impedance as follow.

Imaginary
Part
art R X
N IR , Z(RX)
: Z=R+ijX=|Z|£8
1Z| : X=1Z|
! {R: |Z|cos &
! X = |Z|sing
i 1z = VRZ+ X2
9 1 — X
RI »Real Part 8 = tan (E)

R: Resistance

X: Reactance

| Z|: Impedance
0: Phase Angle
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Impedance, Z, can also be expressed as admittance, Y. Admittance
is expressed in terms of impedance, Z, by Y =.

>
Z
(1]
2
Q
-
©
i
=
15
[¢]
(]
st
-
o
0
n
w
=

1 R . X
= — +
R+jX RZ+X2 I R2+X?

—1
Y=<
R iX

VW .

OR«

_1_ 1 _ _
Y=3= Z)28 ¥l£(=8)-

For parallel connected circuits, it is better to use admittance, Y.

R
Imaginary ) 2 2
Part 7— ]RX_ RX +i R“X
TR+X R+x2RTXE
Y (G,B) jX

(Impedance make it a bit complex)

G Real Part
Y=G+ijB

G: Conductance
B: Susceptance
| Y |: Admittance
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g
z
5
e The LCR-8200 series measures a DUT's impedance, Z, which is a vector
0 value, and gives the result using the following equivalent circuits.
%]
= Imaginary Part
A
) Y= X=I7. &
F7) TR PO 7 Z=Rs+ X =1
| X=wls
Rs Ls H .
WA ! Z=Rs+j @ls
E Where @ =2 7 f
: (f: test frequency )
8 |
F\‘I »Real Part
Imaginary Part
G G RealPart | Z=Rs+X=1Z.26
8 ! g F T«
/VV\/ : X=wls
! Z=Rs+j @Ls
/BE6N ! Where @ =2 7 f
Lp . i ( £ test frequency )
—-J TLp _________________
v Y
Imaginary Part
R
- . RealPart | R+ X=121 0
Rs  Cs i X=-1g
|> Z=Rs-;-L
' Where w =2 ©f
| ' ( f: test frequency )
R
A J Z
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% Imakginary Part
: Y=G+jB
§ G JCp ________________ Y L
: AN | B=w(p
i Y=G-jwCp
I I : Where @ =2 7 f
cp : (f: test frequency )
8 |
G > Real
D tano R R G G
Lp : Parallel Inductance Cp : Parallel Capacitance
Ls : Series Inductance Cs : Series Capacitance
Q : Quality factor D : Dissipation factor
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Characteristics Example

TESSOL Technical Library

As can be seen in the following figure, a component can have
different effective parameter values dependent upon its operating
condition. The measured values most useful in actual applications
are obtained from precise measurement under the actual operating

conditions.
. Measurement
DUT Characteristics Example ,
Functions
Cs Rs Rs Ls
7w A
‘ ‘ , , Cs-Rs
i Cs-D
Large C E Cs-Q
1
! R-X
: |Z|--6
Cp-G
Cp-D
Small C Cp-Q
G-B
Y-~6
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E
|
% Lp-G
u Lp-D
Large L Lp-Q
G-B
Y-~0
Ls-Rs
Ls-D
Small L Ls-Q
R-X
|Z|-286
L Measurement
Dut Characteristics Example ,
Functions
VA
‘ ‘ N Cp
G; E : Cp-G
Large R G-B
Y-~/6
2zl
Rs Ls
AAA _f&jﬁ\_ Ls-Rs
Small R R-X
|Z|-296
S
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High and low impedance criteria

The following criteria can be used to roughly discriminate between
low, middle, and high impedances by following figure. The
medium Z range may be covered with an extension of either the
low Z or high Z range. These criteria differ somewhat, depending
on the frequency and component type.

In the frequency region where the primary capacitance or
inductance of a component exhibits almost a flat frequency
response, either a series or parallel equivalent circuit can be applied
as a suitable model to express the real impedance characteristic.
Practically, the simplest series and parallel models are effective in
most cases when representing characteristics of general capacitor,
inductor, and resistor components.

1kQ 100 kQ

Low Z / Medium Z i HighZ
Series =
< Parallel
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Equivalent Circuit Model Analysis
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This function, which adopts the algorithm based on resonance
theory, consists of 7 different equivalent circuit models. The 3-
components analysis model is composed of 4 types, A, B, Cand D,
whereas the 4-components analysis model covers 3 types, E, F and
G. By selecting suitable equivalent circuit model, the instrument
will automatically calculate approximate value of each component
parameter after measurement, and generate simulated curve
(TRACE A/B SIMULATION) to compare with measured curve
(TRACE A/B). It is viable to adjust value of each component
parameter to get close to measured curve, or change equivalent
circuit model to locate proper model that is most approximate to
measured curve. Also, it’s available to choose equivalent circuit
model followed by directly inputing value of each component
parameter to generate simulated curve (TRACE A/B SIMULATION)
to further compare with measured curve (TRACE A/B). The
parameters of both resonance frequency (SRF) and quality factor
(Qm) can be displayed simultaneously.

Application: capacitor, inductor, resistor, piezoelectric device and
quartz crystal.

Parameter Description:

* SRF Fp (Self-Resonant Frequency, Frequency Parallel) is the
frequency of parallel resonance within characteristic curve.

* SRF Fs (Self-Resonant Frequency , Frequency Serial) is the
frequency of series resonance.

» Fp-Fsis the frequency difference between parallel resonance
and series resonance within characteristic curve.

*  Qminf indicates Qm is infinity, which shows in incalculable
situation, e.g., zero value.

274

TS-TL-GWI-116

— We measure, we calibrate, we validate. EZE - www.tessol.com TS-TL-GWI-116 274 [ 283



https://www.tessol.com/?utm_source=datasheet&utm_medium=pdf&utm_campaign=technical_library&utm_content=TS-TL-GWI-116

>
<
©
=
Q
Il
©
9
(=
Is
[*]
(]
=
-
O
(9]
(9]
w
[

TS-TL-GWI-116

TESSOL

— We measure, we calibrate, we validate.

Technical Library

GYINSTEK APPENDIX

Inductor: Select A, B and F models for Inductor characterization and
there is one resonance (Fp).

Select FREQUENCY for TYPE and LOG for X-AXIS.
TRACE A: Set Z for parameter setting and LOG for Y-AXIS.
TRACE B: Set Deg for parameter setting and LINEAR for Y-AXIS.

Quality Factor: Qm = \(C1/L1) * Rp (Rp indicates R1 of Type A)

Model A: With covering curve of resonance, it is to perform precise
analysis on characterization in proximity of resonance without the
element of on resistance.

Om, OPEM, SHORT ,HAF RO 100%

25000

MODEL
[

Figure: Model A
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Model B: With covering curve of resonance, it is to perform analysis
on both low frequency and on resistance with skipping the high-

frequency loss.
om,0FEN, SHORT,H/F - RO 1009
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TRACE B

[

Figure: Model B

Model F: With covering curve of resonance and merits of A, B
models in mergance, it is to select F model for analysis in terms of

general inductor, which fits real characteristic properly.
om, OPEE ORT,HsF RO 1008

Figure: Model F
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Capacitor: Select C, D and G models for Capacitor characterization and
there is one resonance (Fp).

Select FREQUENCY for TYPE and LOG for X-AXIS.
TRACE A: Set Z for parameter setting and LOG for Y-AXIS.
TRACE B: Set Deg for parameter setting and LINEAR for Y-AXIS.
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Quality Factor: Qm = \(L1/C1) / Rs (Rp indicates R1 of Type D)

Model C: With covering curve of resonance, it is to perform
analysis on both low frequency and insulation loss with skipping
the element of ESR.

Om, OPEM, SHORT ,HAF RO 1008

25000

FOS
DECADE

Fs @1.036140HHz g WADEL
om_d.559001 -

[E

Figure: Model C
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Model D: With covering curve of resonance, it is to perform precise
analysis on characterization in proximity of resonance with
skipping the element of insulation loss.

>
9
©
“
0
-
©
=
c
<
(%]
(4
-
-
(@)
9]
w0 P— n "
w Om,OPEN, SHORT, HY
-

TRACE B

Figure: Model D

Model G: With covering curve of resonance and merits of C, D
models in mergance, it is to select G model for analysis in terms of
general capacitor, which fits real characteristic properly.

[

Figure: Model G
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Piezoelectric Device and Quartz Crystal: Select E model for Piezoelectric
Device and Quartz Crystal characterization and there are two
resonances (Fs and Fp).

Select FREQUENCY for TYPE and LINNEAR for X-AXIS.

TRACE A: Set Z for parameter setting and LOG for Y-AXIS.

TRACE B: Set Deg for parameter setting and LINEAR for Y-AXIS.
Type E: quality factor Qm = V(L1/C1) / R1

Model E: With covering 2 resonances within measured curve, it is
to set start and stop frequency, respectively, in terms of frequency
of quartz crystal.

Om, OPEM, SHORT ,H/F RO 1008

250, 0

TRACE B

(AUTO FIT

" CORR.

MODEL E

Figure: Model E

Resistor: Select B and C models for Resistor characterization. There is
no resonance in resistor and this it is required to set parameters
manually.

Select FREQUENCY for TYPE and LOG for X-AXIS.
TRACE A: Set Z for parameter setting and LOG for Y-AXIS.
TRACE B: Set Deg for parameter setting and LINEAR for Y-AXIS.
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First measure resistance (Z) by METER MODE to realize if resistor
is low-resistance or high resistance type in order to select model
which is fitting for analysis. When resistance is less than 1002,
which belongs to low resistance, it is suggested to adopt the model
B. On the other hand, when resistance is greater than 100Q, which
belongs to high resistance, it is recommended to adopt the model C.
However, if resistance is within the range from 100€2 to 10K€, try
either the B model or the C model is suitable one.
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Model B: Manually set parameters before measurement. It is
suggested to set zero for capacitor since it has less influence in
measurement. First input measurement resistance (Z) for R1, and
0.00F for C1. Input 20nH for L1 to adjust L1 in order to have
simulated curve further close to measured curve.

- TRIG HOLD

| < :: Ls
Q Lp
1.00246 () |G

6. 0.009 ° o

FREQ 1.0000kHz  SPEED MED. TRIG REPEAT
LEVEL 1.000 Vac ~ BIAS +0.000 Vdc  COMP OFF
RANGE AUTO s

RO 1009 ALC OFF AYE OFF CORR Om, MOWE

Rdc

MORE 1/4

Figure: Value of Z
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Om,NOKE RO 1008

14000

>
<
©
=
0
-
©
9
(=
e
%
(]
=
-
(0]
v
wn
w
[

f=
40,000

(AUTO FIT

" CORR.

[ 416

Figure: Model B

Model C: Manually set parameters before measurement. It is
suggested to set zero for inductor since it has less influence in
measurement. First input measurement resistance (Z) for R1, and
0.00H for L1. Input 0.228pF for C1 to adjust C1 in order to have
simulated curve further close to measured curve.

<MEAS DISPLAY> FILE METERO1 | TRIG HOLD

0.2269pF
Q 0.00
L 978.417kQ

6. -0.080 °

FREQ T1.0000kHz  SPEED MED. TRIG REPEAT
LEVEL 1.000 Yac ~ BIAS +0.000 Vdc  COMP OFF
RANGE AUTO ape

RO 100¢ ALC OFF AvG OFF CORR Om,MONE

[ Rde

IORE 1/4

Figure: Value of Z
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Om,MOME RO 1009

40 000
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TRACE B

(AUTO FIT

e

"~ CORR.

[ i

Figure: Model C

Typical Frequency

Characteristics DUT Example

Equivalent Circuit Model

L1

B0 5
Inductor: Inductor with

A L high core loss
/ and low ESR

Z
R S——— )

Inductor: Inductor with
comparatively
I | s00° high ESR
/) Resistor: Resistor with low

Cl 3] :
B \ resistance value
and significant
L1 R1 A e I 1 g Wil’ing

inductance
effect

Capacitor: Capacitor with
significant leak
5= 0 resistance effect

a \ Resistor: Resistor with
C |/ high resistance

value and
significant stray
capacitance
effect

R1 o0
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K
s
5
= 90
4 z
p | “W—{—v~ o |
w 1 a R1 5 Capacitor: Typicalcapacitor
y o0
90
z . .
E @ \ Piezoelectric element and
Resonator
L1 c1 R1 b B A 90
L1
w0 LI " o0
Fl % Inductor with high ESR
z
RN
RO Ll 3 0
G a / Capacitor with high ESR
8 N 00
R1

*Typical frequency characteristics graphs

For models A, B, C, D, F and G, the horizontal axis is logarithmic,
the vertical axis (Z) is logarithmic, and 0 is linear.

For model E, the horizontal axis is linear or logarithmic, the vertical
axis (Z) is logarithmic and 6 is linear.
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