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

TS-TL-FLK-024

TESSOL

Technical Library

TECHNICAL DATA

8588A Reference Multimeter

Fluke Calibration

FLUKE.

Calibration

8558A 8.5-Digit Multimeter

[ BN 'q Y B588A REFERENCE MULTIMETER

Canmration

NPUT SENSE
Vo Gt AW

4 jm.) L e
T (e}
lole)”

[ M —8 BEEQA §-1/2 DIGIT MULTIMETER
[y

< 4W€1A

The 8588A Reference
Multimeter is the world’s

most stable digitizing multi-
meter. Designed for calibration
laboratories, this long-scale
high-precision reference multi-
meter features superior accuracy
and long-term stability over a
wide measurement range, with
an intuitive user interface and a
color display.

The 8588A delivers reliable
and reproducible measurements
with exceptional performance
suitable for primary level
laboratories. With more than 12
measurement functions, includ-
ing the new digitize voltage,
digitize current, capacitance, RF
power, and external shunts for
dc and ac current, the 8588A
helps you consolidate your lab’s
cost of test into a single mea-
surement instrument. Its superb
analog performance is aug-
mented by Fluke Calibration’s
new high-speed system design

and the industry’s fastest direct
digitizing capability, enabling
significant throughput increase
for many automated systems
demanding a combination of
the highest speed and best
accuracy.

The 8588A holds the indus-
try’s best one-year dc voltage
accuracy of 2.7 uV/V at 95 %
confidence interval, or
3.5 uV /V at 99 %, and best
24-hour stability of 0.5 uV/V
(95 %) or 0.65 uv/V (99 %),
enabling it to outperform other
long-scale reference multimeters
on the market. The 8588A fur-
ther pushes the speed envelope
by producing a stable 8.5 digits
reading in a mere one second.

The 8588A platform consists
of two models. The 8588A and
8558A both feature a common
intuitive user interface with an
easy-to-navigate menu struc-
ture for all configurations and a
set of matching SCPI-compliant
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8588A: The world’s most stable
digitizing multimeter

The 8588A is designed for calibration
and metrology laboratories that require
the highest stability for the most accurate
measurements to maintain maximum
confidence in traceability.

8558A: The industry’s fastest direct 5
mega-samples-per-second digitizing
for system automation in labs and
manufacturing test environments

The 8558A offers a subset of 8588A
functions and features at an extremely
competitive accuracy and speed
performance.

commands for automated envi-
ronments. In addition, both
models support a minimum of
100,000 readings per second at
4.5 digits across GPIB, USB or
Ethernet.
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5 8588A key features and Digitize V Measurement memory
& performance e 100mVto 1000V, (1050 V 15 million readings volitile
= max) * 7.5 million readings volitil
DC volt . gs volitile
OClO(()) a\g/;e 1000 V. (1050 V ® 2.02x full scale with time stamp
max)m to 2 ® Maximum resolution: 18 bits ~ * 16 GB non-volitile
e 2.02x full scale M Sarl?le?:-rzetlénples per second  GPIB, USBTMC, Ethernet
® \aximum resolution: 1 nV P . ® Native SCPI Compliant remote
o 2.7 WV (95 %) 3.5 /v ® Upto 20 MHz bandwidth commands
Iy o) 3.5 1 )
(99 %), 1 year Digitize I b ii%iA and 3458A emulation
. ?g_g 101/\/)/\/2 L(ng %) Ot.es_ 11_1tv/v ® 10pAto30A e Fully support MET/CAL™ cali
, our stabili -
¢ 0to fo s reading & ertzre ® 2.02x full scale bration procedures library in
(200 ns resolutign)p ® Maximum resolution: 18 bits Fluke _8508A emulation
® 5mega-samples per second  ® IVIdriver
DC current sample rate ® USB thumb drive for conve-
® I0uAto30A ® Up to 4 MHz bandwidth nient data transfer in .csv

2.02x full scale format

[}

) . Frequency or period
® Maximum resolution: 1 pA
[

6.5 UA/V (95 %), 8.4 pA/V ® Voltage, up to 10 MHz
Sn o), 8.4 11
(99 %), 1 year ® (Current, up to 100 kHz

Trigger mechanisms
® Manual trigger

® External BNC Trig In and
® 0 to 10 s reading aperture ¢ Frequency up to 100 MHz Trig Out
(200 ns resolution) on BNC

e 0.5 pHz/Hz, 1 year o Ir.1terna1_or level trigger

AC voltage ¢ Timer trigger
® 10mVto 1000V, 1 Hz to Capacitance ® Epoch trigger

10 MHz, (1050 Vrms max) ® | nFto 100 mF ® Line trigger
® 2.02x full scale Vpp, 1.2x full ® 400 uF/F, 1 year ® BUS trigger

scale Vrms
® Maximum resolution: 1 nV Temperature CE and CSA compliant
® 60 uV/V (95 %), 77 uv/V ® PRT and thermocouple

(99 %), 1 year ® 5 mK PRT, 25 mK TC, 1 year
AC current RF power
® J0uAto30A ® Rhode & Schwarz NRP series
® 2.02x full scale Vpp, 1 Hz to

100 kHz 1.2x FS Vrms DC I and AC I external shunt
® Maximum resolution: 1 pA ® A40B and any other external

* 250 pA/V (95 %), 323 nA/V shunt

(99 %), 1 year Reading speed

Resistance ® | reading /s @ 8.5 digit into

memory

L]

10 to 10 GA {20 GO max) ® 100,000 readings /s @ 4.5
2.02x full scale ;

* digit into memory
® Maximum resolution: 10 nQ ® Up to 5,000,000 (5 MS/s)
[}

7 nQ/Q (95 %), 9 nQ/Q readings /s into volatile
(99 %), 1 year memory in digitize V and I
® Low current mode, ® Up to 500,000 readings/s
high voltage mode and transfer through USB in
current-reversal Tru Ohms™ binary format

2 Fluke Calibration = 8588A Reference Multimeter / 8558A 8.5-Digit Multimeter
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5 Comparing the 8588A and the 8558A
o
w
= 8588A 8558A
DC voltage 100 mV - 1000 V Same
AC voltage 10 mV - 1000 V, 1 Hz — 10 MHz Same
Resistance, Lol, HV 10-10GQ Same
DC current I0uA-30A 10uA-2A
AC current 10 uA - 30 A, 1 Hz to 100 kHz 10uA -2 A, 1 Hz to 100 kHz

100 mV - 1000 V, 5 MSamples/s,

Digitize V up to 20 MHz BW Same
Diditize I 10 uA - 30 A, 5 MSamples/s, 10 uA - 2 A, 5 MSamples/s,
g up to 4 MHz BW up to 4 MHz BW
1 Hz to 10 MHz, 1 Hz to 100 kHz, 10 Hz to

Frequency (V, I, BNC) 100 MHz Same
Temperature PRT / Thermocouple (ext. CIC) Same
Capacitance 1 nF - 100 mF
RF power R&S NRP Series
Ext. dc current and ac current A40B current shunt and other shunts
Graphical display Yes Yes
Visual Connection Management® Yes Yes
Programmable front/rear input switching Yes Yes
Ratio, difference, deviation, ohms,

Yes Yes
voltage, current
External 10 MHz ref clock, 50 Q/Hi-Z Yes Yes
A40B and other shunt asset management Yes No
GPIB 488.2, ethernet, USB TMC Yes Yes
SCPI command compatibility Yes Yes
3458A emulation, 8508A emulation Yes Yes
Volatile memory 15 million Same
Level and other trigger Yes Yes
FFT onboard Yes No
Reading rates: 5 MS/s into memory, bus:
100 k readings /s at 4.5 digits, 1 rdg/s at Yes Yes
8.5 digits

8588A Reference Multimeter / 8558A 8.5-Digit Multimeter ~ Fluke Calibration 3
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o Comparing the 8588A and the 8558A
= Function 8588A 8558A
* (pX/X of reading + pX/X of range) * (pX/X of reading + pX/X of range )
95% 99% 95% 99%
DC voltage 10V relative 2.7 + 0.05 3.5 + 0.06 4.0 + 0.06 5.2 + 0.08
absolute 2.8 + 0.05 3.6 + 0.06 4.1 + 0.06 5.3 + 0.08
AC voltage 10V, 1 kHz relative 60 + 5 77 + 6.5 80 + 10 103 + 13
absolute 64 + 5 83 + 6.5 90 + 10 116 + 13
Resistance 10 kQ relative 7+05 9+ 0.6 10 + 0.6 13+ 0.7
absolute 7.2 + 0.5 9.2+ 06 10.3 + 0.6 13.3 + 0.7
DC current 1 mA relative 6.5 +4 84 +5 9+5 12 +6
absolute 76 +4 10+5 98+ 5 13+6
AC current 1 mA, 1 kHz relative 250 + 50 323 + 65 300 + 100 387 + 129
absolute 260 + 50 335 + 65 310 + 100 400 + 129
Frequency BNC, 1 kHz relative 0.5 uHz/Hz 0.5 uHz/Hz 0.5 uHz/Hz 0.5 uHz/Hz
Temperature | PRT 100 Q, relative + 5 mK + 5 mK + 5 mK + 5 mK
Capacitance | 1 uF relative 400 + 100 516 + 129 N/A N/A
absolute 406 + 100 523 + 129 N/A N/A

95 % & 99 % 1 year relative accuracy specification. Fluke Calibration guarantees to specification at 99 % confidence interval k=2.58.

4 Fluke Calibration
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best-in-class long-scale digital
reference multimeter guarantees
superior 3.5 ppm one-year dc
voltage relative accuracy at

99 % confidence level and
long-term stability over a

wide measurement range and
functions.

The 8588A contains the
world’s most stable voltage
references and attenuators
custom crafted at Fluke Cali-
bration. These precision
components eliminate the need
for daily internal self-calibration
to compensate for drift when
less-precise components are
used. Autozeroing also becomes
unnecessary because the ampli-
fier offsets are ultra-stable. The
8588A achieves an exceptional
8.5-digit resolution reading in
one second, two times shorter
than the next best in class,
which amounts to considerable
productivity improvements.

The 8588A is easy and intui-
tive to use. It is the ideal lab
multimeter for metrologists and
calibration laboratory manag-
ers who expect and appreciate
a straightforward setup that
quickly achieves the maximum
performance of the instrument.

® 3.5uV/V (99 %), 1 year
relative accuracy, dc voltage,
without internal self-calibra-
tion or auto-adjustments

® 0.65 uV/V (99 %), 24 hour
stability, dc voltage

® 9 1u0/Q (99 %), 1 year,
resistance

® 2.02x full scale stretches
lower noise floor to higher
signal levels to maximize
higher accuracies from the
instrument

® 0O nsto 100 s aperture setting
allows the industry’s widest
flexibility to control data
capture window

surement available in a Fluke
Calibration multimeter.

With a 5 mega-sam-
ples-per-second sampling
analog-to-digital converter
and an extraordinarily stable
dc analog path, the 8588A
achieves remarkable ac rms
measurement performance that
is ten times faster, two times
less noisy, and more sensitive
for low level signals than other
instruments in this class. It
utilizes digital rms calculations
to maintain full resolution of a
wide dynamic range of digitized
signals.

Rapid digital filters are more
effective than their analog
equivalents for faster settling.
The digital filters eliminate the
dielectric absorption on analog
filters, commonly associated
with residual slow-tail char-
acteristics. The digital filters
effectively shorten settling time
to within 6 cycles of the filter
frequency and less than 1 ppm
of the fully settled value. This is
up to 10 times faster than other
long-scale precision digital mul-
timeters at low frequencies.

Low noise is achieved from
averaging the collected high-
resolution digitized data and
the inherently stable signal
path. De-coupling low level
signal sensitivity from tempera-
ture drift enables the 8588A to
make high accuracy low-level
ac measurements. Therefore,
temperature drift, offsets, and
long-term instability typically
associated with an analog rms
converter are eliminated.

® 77 uv/V (99 %), 1 year
relative accuracy, for the
most accurate ac voltage
measurement

® 323 pA/A (99 %), 1 year
relative accuracy, ac current

Fluke Calibration
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5 Stability, simplicity and Accuracy, offset and ® 15 ms settling time at
a performance by design stability provide excellent 1 kHz ac filter accom-
e The 8588A incorporates excep- A€ performance pmlgsagii elrgz nf?ster ac voltage

tional linearity, low noise and The 8588A provides the most

stability in the design. This accurate true ac rms mea- ® 2.02x full scale Vpp, 1.2x full

scale Vrms

® Up to 30 A for peak ac
current greatly extends ac
current measurement range

1.000Vv

500000Hz

wiideband

1000V 6 Digits

AC voltage measurement

ACVY 1.000 V

50.000 0 Hz

Signal path coupling, impedance: AC, IMQ
Secondary Reading: Frequency
Frequency path coupling:
Frequency path bandwidth limit: OFF
Counter Gate: Auto
Peak to peak method:

AC, 1 MO

AC voltage measurement settings

8588A Reference Multimeter / 8558A 8.5-Digit Multimeter ~ Fluke Calibration 5
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@ Visual Connection @ Large, bright full color display
™ .
Management™ terminals The intuitive user interface and flat
Active terminals light up, guiding the menu structure makes it easy to access
user to make the correct connections. configurations and view trend plots,

waveforms, FFT, histogram and statistics.

Easy-to-access
configurations ® Programmabile front/rear
Range, aperture, input impedance, electronic switch

RMS filter and other measurement
configurations are readily viewable.

Eliminates manual operation and allows
immediate ratio results through a single
remote command.

o BB [l L) 1
= B2 D00 e
=B s
Ayt st
= B (D
b B B0l
: i [oromsz | E ﬁ Hal) I
[z =) = = = = &= =' -
Run/Stop trigger
Soft menu keys Toggles the continuous, or
Adapt to the active function, so free run, measurement state.
the menu structure is intuitive and
easy to learn.
‘ USB ports
i Download data quickly
30 A terminal - f
Enables industry's widest current Multi-language selection and easily toa flash drive.
measurement range through a Choice of English, Chinese, French,
single terminal. Japanese, Korean, Russian and Spanish.
-
N
? 6 Fluke Calibration =~ 8588A Reference Multimeter / 8558A 8.5-Digit Multimeter
X
|
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v
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Trig in/Trig out Freq Counter Rear panel input terminals
Precise triggering maximizes Enables 100 MHz frequency counter Mirrors front panel input terminals for
synchronization in system automation. measurement at 0.5 uHz/z. connection compatibility and allows

for front/rear scan measurement.

A@ ¢

o VOOV - 130 | 300v. 20V | B3 MaHE | | N TRIG OUT
= TISSARgmy | MOVAMAX| o e

FLUKE CORPORATION

RS e
Oﬁ}m%m“ @ A\CE
= & - ®

i IEEE 488, LAN,
USB interfaces
Standard remote interface
for straightforward system
integration.

2 A terminal

USB port
Download data quickly and
easily to a flash drive.

8588A Reference Multimeter / 8558A 8.5-Digit Multimeter ~ Fluke Calibration 7
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Usability designed
for metrologists by
metrologists

The 8588A is the ideal lab
multimeter. It streamlines the
measurement process while
eliminating misunderstandings,
with an easy-to-access user
interface in English, Chinese,
French, German, Japanese,
Korean, Russian and Spanish.
An intuitive graphical display
lets you easily visualize trends,
histograms, complex waveforms,
and statistics and perform
routine metrology tasks quickly.
You can perform both real-time
and post-capture analysis for
short-term and long-term stabil-
ity, identifying and quantifying
drifts, run-around noise and
uncertainty analysis without
the need for an external com-
puter or software. You can also
quickly visualize post-processed
frequency domain signals of
fundamental and harmonic
amplitude and phase content.
Some popular system mul-
timeters have complex menu
structures and unintuitive com-
mands, while others lack any
user interface, presenting bar-
riers to training and operation.

Front
Analyze>Trend

Normal Trend

DCvV -0.998 3487V

Front
Analyze>Histogram

Max: 3 g a! ]
Normal Histogram

Analyze: Histogram

8 Fluke Calibration
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Technical Library

By contrast, the 8588A/8558A
feature an easy-to-access con-
figuration menu that makes it
easy to train new users.

The front panel features
many new usability improve-
ments. Visual Connection
Management™ output terminals
light up to show which termi-
nals are active, guiding the user
to make the correct connections.
The handles are over-molded for
comfort and easy transport.

USB host ports are placed
both on the front and rear of
the instrument. Use the ports to
export data to external memory
devices or simplify firmware
updates. For remote communi-
cation with a PC, choose from
Ethernet, GPIB or USBTMC con-
nectors on the rear panel.

The 8558A/8558A provide
full emulation of the Fluke
8508A Reference Multimeter
and command compatibility
of the Keysight 3458A Digital
Multimeter via SCPI commands,
making it an ideal replacement
for these older instruments.

® (Graphical display that
enables instantaneous
visualization of trend plot,

1.001 3089V

Trend plot

8588A Reference Multimeter / 8558A 8.5-Digit Multimeter
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Fluke Calibration

statistical analysis, histogram
and FFT.

GPIB, USBTMC, Ethernet
allows industry standard
selection of remote interface.

USB thumb drive enables
quick and easy data transfer
to PC in .csv format.

SCPI compliant commands
with 8508A and 3458A
emulation mode sim-
plifies and accelerates
system upgrade process to
8588A/8558A

Programmable front/rear
input switching with scan
measurement allows ratio,
difference and deviation
measurements between front
and rear terminals in dc
voltage and resistance, func-
tions with state-of-the-art
linearity, noise performance,
superb transfer uncertainties.

Capacitance and RF power
meter readout from Rohde

& Schwarz NRP Series
expands the utility of 8588A
in calibrating multi-product
calibrators for improved pro-
ductivity in calibration labs.

2 4 sLich
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Accurate data, delivered
amazingly fast

Shorter test time on the
8588A/8558A high-speed
digital platform enables you to
increase throughput, improve
yield and realize a greater
return on your investment.

The 8588A/8558A digitizes

to memory at 200 nanosec-
onds per reading and delivers
4.5 digit data to a PC via USB,
Ethernet and GPIB at 100,000
readings per second. Fast, high
resolution data capture gives
you the quantity and quality of
information you need to make
timely, correct decisions affect-
ing system throughput and
efficiency.

® 0O nsto 100 s aperture setting
allows industry’s widest flex-
ibility to control data capture
window

® Reading speed: 1 reading /s
@ 8.5 digits to 100,000
reading /s @ 4.5 digits

® Data transfer from memory to
PC: up to 500,000 readings
/s in binary format through
USB, up to 200,000 through
Ethernet and GPIB

Debug and perfect your
device under test

The 8588A/8558A features a

5 mega-sample digitizing rate
with up to 20 MHz analog band-
width, making it the first and
only instrument on the market
that can characterize extremely
low level transient signals at
18-bit resolution. This capabil-
ity makes it easier to debug
designs, uncover anomalies and
perfect your devices under test
for use in real life environments.

® Voltage sensitivity to hun-
dreds of nV and current
sensitivity to hundreds of pA
allows you uncover ultra-low
level transient signals

® Up to 20 MHz bandwidth for
voltage and 4 MHz for current
retains high bandwidth con-
tent of the signal measured

® 18-bit SAR analog-to-digital
converter that achieves 5
mega-samples per second

® 5 mega-samples per second
sample rate, into buffer,
for capturing complex, fast
changing waveforms

® 15 million readings memory
allows large amount of data
storage eliminating the
immediate need to transfer
data to a PC

® (Graphical waveform display
enables real-time visualiza-
tion of complex waveforms,
increased productivity with
faster access to results and
answers

Fast, reliable and accurate
system compatibility
Inserting a new instrument into
a tightly synchronized system
can create overhead and incom-
patibility. The 8588A/8558A’s
digital platform includes
common connectivity interfaces
plus precise triggering that lets
it digitize and transfer data to
anywhere in the system for
analysis, with minimal effort
and the highest reliability.

® GPIB, USBTMC, Ethernet
allows industry standard
selection of remote interface

® USB thumb drive enable
quick and easy data transfer
to PC in .csv format

® SCPI compliant commands

with 8508A and 3458A emu-

lation mode simplifies and
accelerates system upgrade
process to 8588A/8558A

® Fully supports MET/CAL

calibration procedures library

that commands the Fluke
8508A

® VI Driver for industry
standard control of DMM on
8588A/8558A

® Trigger Mechanisms: External

BNC Trigger Trig In and Trig
Out, Internal or level trigger,
Timer trigger, Epoch trigger,
Line trigger, Bus Trigger

® Less than 100 ns trigger
latency with external BNC
trigger for digitize voltage
and current

8588A Reference Multimeter / 8558A 8.5-Digit Multimeter
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Digitize

Front
Analyze>Frequency

Frequency

Digitize
Front
Analyze>Trend

|| | ‘I\
||||J\|I,1||L|t|~||l|\||.

Initiate Mode:  Continuous ON

SOURCE COUNT

Arm2 Event:  IMM 1
Arml Event:  IMM 1
Trigger Event:  IMM 1

Signal level: DC, +, OFF, 0 % Range
Ext Trig Type: TTL Negative

FLUKE -

= Calibration

DELAY
Auto
Auto
Auto

TS-TL-FLK-024

Analyze: FFT

ECOUNT
1p
1p
1p

Trigger System

Fluke Calibration 9

9/12


https://www.tessol.com/?utm_source=datasheet&utm_medium=pdf&utm_campaign=technical_library&utm_content=TS-TL-FLK-024

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

TS-TL-FLK-024

TESSOL

The MET/CAL™ Calibration
Management Software
advantage

Both 8588A and 8558A work
with Fluke Calibration
MET/CAL™ Calibration Software.
With native MET/CAL support or
using 8508A emulation mode,
you can increase throughput up
to four times that of traditional
manual and multi-product meth-
ods while ensuring calibrations
are performed consistently
every time. This powerful
software documents calibra-
tion procedures, processes and
results for ease in complying
with ISO 17025 and similar
quality standards.

Support and services when
you need them

Technical Library

Fluke Calibration offers testing,
repair and calibration services
to meet your needs quickly and
at a fair cost while maintaining
the high level of quality that you
expect. Our electrical calibration
laboratories are accredited for
conformance to ISO Guide 17025
and we maintain global calibra-
tion and repair facilities.

Get peace of mind and
uptime with a Gold Care-
Plan service package

The 8588A/8558A multimeters
come with a standard one-
year factory warranty. You can
enhance warranty protection
with a Priority Gold Instrument
CarePlan service package.

A Priority Gold Instrument
CarePlan includes an expe-
dited annual calibration to
reduce downtime by a week

Fluke Calibration

and extended warranty to help
ensure the best long-term per-
formance from your instruments.
Choose from one-year, three-
year or five-year CarePlans.
(Note: Priority shipping times
vary by country. Contact your
local Fluke Calibration sales
representative for details.)
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Standard accessories
8588A-LEAD KIT-0OSP

Optional accessories
Y8588

Description
General purpose probe kit & pouch with 2x 4-way shorting PCB

Description
Rack mount kit (2U — 3.5 in)

Y8588S Slide rack mount kit
8588A/CASE Transit case
8588A-LEAD Comprehensive measurement lead kit

8588A-SHORT

8588A-LEAD/THERMAL

8588A-7000K
96000SNS

Includes:
® 1x 8588A-LEAD KIT-0SP, general purpose probe kit

® 1x 1 m screened 322/0.1 copper (30 Amp Rating) with 6 mm gold plated copper
spade terminals

® 4Ax 8588A-LEAD/THERMAL, 1.5 m two core screened low thermal cable with 6 mm
gold plated copper spade terminals

® 2x Locking adaptor 4 mm binding post to safety
4-way shorting PCB

Low thermal lead cable, 1.5 m two core screened low thermal cable with
6 mm gold plated copper spade terminals

Cal kit with 1 GOhm standard and connecting leads
R&S power sensor
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o Models Description
@ 8588A Reference Multimeter
8558A 8.5 Digit Multimeter
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Fluke Calibration. Precision, performance, confidence.
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Fluke Calibration For more information call:
PO Box 9090, Everett, WA 98206 U.S.A. In the U.S.A. (877) 355-3225 or

Fax (425) 446-5716
Fluke Europe B.V. .
PO Box 118%, 5602 BD In Europe/M-East/Africa +31 (0) 40 2675 200 or

Fax +31 (0) 40 2675 222

In Canada (800)-36-FLUKE or

Fax (905) 890-6866

From other countries +1 (425) 446-6110 or
Fax +1 (425) 446-5716

Web access: http://www.flukecal.com

Eindhoven, The Netherlands
Web access: http://www.flukecal.eu

Modification of this document is not ©20189, 2020 Fluke Calibration.
permitted without written permission Specifications subject to change without notice.
from Fluke Calibration. Printed in U.S.A. 2/2020 6011948b-en
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