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Introduction and Specifications 1
General Safety Summary

General Safety Summary

Review the following safety precautions to avoid injury and prevent damage to this
product or any other products connected to it.

To avoid potential hazards, use this product only as specified.
Only qualified personnel should perform service procedures.

While using this product, you may need to access other parts of a larger system. Read the
safety sections of the other component manuals for warnings and cautions related to
operating the system.

This instrument has been designed and tested in accordance with the European standard
publication EN 61010-1:2001 and U.S./Canadian standard publications UL 61010-1 and
CAN/CSA-C22.2 No.61010-1-04. The instrument has been supplied in a safe condition.

This manual contains information and warnings that must be observed to keep the
instrument in a safe condition and ensure safe operation.

To use the instrument correctly and safely, read and follow the precautions in this section
and follow all the safety instructions or warnings given throughout this manual that relate
to specific measurement functions. In addition, follow all generally accepted safety
practices and procedures required when working with and around electricity.

CAT | equipment is designed to protect against transients from high-voltage, low-energy
sources, such as electronic circuits or a copy machine.

CAT Il equipment is designed to protect against transients from energy-consuming
equipment supplied from the fixed installation, such as TVs, PCs, portable tools, and
other household appliances.

To Avoid Fire or Personal Injury

Use Proper Power Cord. Use only the power cord specified for this product and
certified for the country of use.

Use Proper Voltage Setting.  Before applying power, ensure that the line selector is in
the proper position for the source being used.

Connect and Disconnect Properly. Do not connect or disconnect probes or test
leads while they are connected to a voltage source.

Ground the Product. This product is grounded through the grounding conductor of the
power cord. To avoid electric shock, the grounding conductor must be connected to earth
ground. Before making connections to the input or output terminals of the product, ensure
that the product is properly grounded.

Observe All Terminal Ratings. To avoid fire or shock hazard, observe all ratings
and markings on the product. Consult the product manual for further ratings information
before making connections to the product.

Do not apply a potential to any terminal, including the common terminal, that exceeds the
maximum rating of that terminal.

Power Disconnect. The power cord disconnects the product from the power source.
Do not block the power cord; it must remain accessible to the user at all times.

Do Not Operate Without Covers. Do not operate this product with covers or
panels removed.

Do Not Operate With Suspected Failures. If you suspect that there is damage to
this product, have it inspected by qualified service personnel.

1-3



DMM4020
Technical Reference

1-4

Avoid Exposed Circuitry. Do not touch exposed connections and components
when power is present.

Use Proper Fuse. Use only the fuse type and rating specified for this product.
Keep Product Surfaces Clean and Dry.

AN Warning

To avoid possible electric shock, personal injury, or death, read
the following before using the Meter.

e Use the Meter only as specified in this manual, or the protection
provided by the Meter might be impaired.

e Do not use the Meter in wet environments.

e Inspect the Meter before using it. Do not use the Meter if it
appears damaged.

e Inspect the test leads before use. Do not use them if insulation
is damaged or metal is exposed. Check the test leads for
continuity. Replace damaged test leads before using the Meter.

o Verify the Meter's operation by measuring a known voltage
before and after using it. Do not use the Meter if it operates
abnormally. Protection may be impaired. If in doubt, have the
Meter serviced.

o Whenever it is likely that safety protection has been impaired,
make the Meter inoperative and secure it against any
unintended operation.

e Servicing of the Meter should be performed by qualified service
personnel.

e Do not apply more than the rated voltage, as marked on the
Meter, between the terminals or between any terminal and earth
ground.

e While in IEC Measurement Category Il environments, do not
apply voltages above 600 V ac to the input of the Meter. See
“Description of IEC 61010 Measurement Categories” later in
this manual.

e Always use the power cord and connector appropriate for the
voltage and outlet of the country or location in which you are
working.

e Always use a power cord with a ground connection and ensure
the ground is properly connected to the power distribution
system.

e Remove test leads from the Meter before opening the case.

o Never remove the cover or open the case of the Meter without
first removing it from the main power source.

e Use caution when working with voltages above 30 V ac rms, 42
V ac peak, or 42 V dc. These voltages pose a shock hazard.

e Use only the replacement fuse(s) specified by the manual.

e Use the proper terminals, function, and range for your
measurements.

e Do not operate the Meter around explosive gas, vapor, or dust.

e When using probes, keep your fingers behind the finger
guards.
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When making electrical connections, connect the common test
lead before connecting the live test lead; when disconnecting,
disconnect the live test lead before disconnecting the common
test lead.

Disconnect circuit power and discharge all high-voltage
capacitors before testing resistance, continuity, diodes, or
capacitance.

Before measuring current, check the Meter's fuses and turn
OFF power to the circuit before connecting the Meter to the
circuit.

When servicing the Meter, use only specified replacement
parts.

1-5
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Symbols and Terms
The following terms and safety and electrical symbols may appear in the manual or on
the product:

A A/ Warning statement identifies conditions or practices that could result in injury
or death.

A A\ Caution statement identifies conditions or practices that could result in damage to
the Meter or equipment to which it is connected.

A/ Warning

To avoid electric shock, personal injury, or death, carefully read
the information under “ General Safety Summary” before
attempting to install, use, or service the Meter.

Safety and Electrical Symbols

Symbol Description Symbol Description
Risk of danger. Important .
A information. See manual. @ Display ON / OFF and Meter reset.
A Hazardous voltage. Voltage > 30 V L Earth around
dc or ac peak might be present. = g
ternating Current apacitance
~ AC (Alternating C ¢ Capaci
== DC (Direct Current) >+ Diode
~
AC or DC (Alt ti Direct
or or (Alternating or Direc = Fuse
~ Current)
””) Continuity test or continuity beeper I Digital signal
tone
ﬁ Potentially hazardous voltage Q}‘ Maintenance or Service
. Static awareness. Static discharge
@ Double insulated A can damage parts.
Measurement Category Il is for Measurement Category | is for
t f d .
CAT Il measuremen's periormec on CAT | measurements not directly
circuits directly connected to the connected to mains
low voltage installation. ’
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General Safety Summary

Description of IEC 61010 Measurement Categories

The IEC 61010 safety standard defines four Overvoltage (Installation) Categories (CAT I
to CAT IV) based on the magnitude of danger from transient impulses as shown in Figure

I-1.
CAT | CAT Il CAT Il : CAT IV
Electronic Appliances, MC Panels, etc. !
PCs, TVs :

Service !

1
Meter

1---=-+-

= L@
[ 2 T — +
Service 1 -
Entrance 1 Outbuilding
1

Meter

H

Underground Service
1

? X@
-/ Service Transformer  Qutbuilding
Entrance ﬁ

Moo doo _\).___..-_________

Meter

Underground Service
1

cat_levels.eps

Figure 1-1. IEC 61010 Measurement Category (CAT) Levels

The IEC 61010 Measurement CAT level indicates the level of protection the instrument
provides against impulse withstand voltage.

CAT I equipment is designed to protect against transients from high-voltage, low-energy
sources, such as electronic circuits or a copy machine.

CAT Il equipment is designed to protect against transients from energy-consuming
equipment supplied from the fixed installation, such as TVs, PCs, portable tools, and
other household appliances.

CAT Il equipment is designed to protect against transients in equipment in fixed
equipment installations, such as distribution panels, feeders and short branch circuits, and
lighting systems in large buildings.

CAT IV equipment is designed to protect against transients from the primary supply
level, such as an electricity meter or an overhead or underground utility service.
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Introduction

The DMM4020 Digital Multimeter (hereafter referred to as the Meter) is a 5-1/2 digit
dual-display multimeter designed for bench-top, field service, and system applications.
The multiple measurement functions, plus the RS-232 remote interface, make the Meter
an ideal candidate for precision manual measurements and use in automated systems. For
portability, the Meter includes a carrying handle that also serves as a bail for bench-top
operation.

Some features provided by the Meter are:

e A dual vacuum fluorescent display that allows two properties of an input signal to be
displayed at the same time (e.g., ac voltage in one display and frequency in the other)

e 5-1/2 digit resolution

e True-rms ac

e 2.4 wire resistance or patented 2x4 wire resistance measurement technique
e 200 mV to 1000 Vdc range with 1 puV sensitivity

e 200 mV to 750 Vac rms with 1 uV sensitivity

e 200 Q to 100 MQ with 1 mQ sensitivity

e 200 pA to 10 Adc with 1 nA sensitivity

e 20 mA to 10 Aac with 100 nA sensitivity

e Frequency measurements from 20 Hz to 1 MHz

e Continuity and diode test

e Measurement rates of 2.5, 20 and 100 samples/second (slow, medium and fast,
respectively)

e Front-panel setup key for single key access to saved setups
e A compare mode to determine if a measurement is within defined limits
e Remote operation via the RS-232 interface

e Closed-case calibration (no internal calibration adjustments)

1-8
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1

Manual Set

The manual set for this Meter consists of a printed Safety and Installation Manual, and a
Users and Calibration Manual on a CD-ROM. The Safety and Installation Manual
contains basic getting started information, contacting Tektronix, unpacking, and general
specifications.

About This Manual

This calibration manual contains information for a technician to maintain the Meter,
verify its performance, and if necessary, calibrate the Meter to specifications. The manual
is divided into the following chapters:

Chapter 1 — Introduction and Specifications

This chapter introduces the Tektronix DMM4020 Digital Multimeter, describing its
features, and accessories. This chapter also discusses use of the Technical Reference
Manual and the various conventions used in describing the meter’s circuitry and presents
a complete set of specifications.

Chapter 2 — General Maintenance
Chapter 2 provides maintenance information covering handling, cleaning, and fuse
replacement.

Chapter 3 — Performance Verification and Calibration

This chapter provides performance verification procedures related to the specifications
presented in Chapter 1. To maintain these specifications, a full adjustment/calibration
procedure is also presented.

1-9
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General Specifications

Voltage

100V SEttiNG .eeeeeeeiieeiiie e 90 Vto 110V

120V SettiNg .eoevvveeeiiieeiiieeeee e 108 Vto 132V

220V Setting ... ....198 Vto 242V

240V SEttiNG vvveeieieeiieeeriee e 216 Vto 264 V

FreqQUENCY .o 47 Hz to 440 Hz

Power Consumption .......cccccveeiieeescieeesiine s 25 VA peak (10 W average)
Dimensions

Height .o 88 mm (3.46 in)

... 217 mm (8.56 in)
297 mm (11.7 in)
2.1 kg (4.6 Ib)

Display
Vacuum Fluorescent Display, segment
Environment
Temperature
OPEIatiNg ..eeecvveeeriirie et 0°Cto50°C
) (0] - To = TSR -40°Cto 70 °C
WarM UP ..o % hour to full uncertainty specifications
Relative Humidity (non-condensing)
OPEratiNg ....ecevveereiiiee e <90 % (0 °C to 28 °C)
<75 % (28 °C to 40 °C)
<45 % (40 °C to 50 °C)
SEOTAGE .eeeiiiiieeiiiee et -40 °Cto 70 °C <95 %
Altitude
OPErating ..veeeveveeerieeeiiieeesieeesieeeesveeeseeeesees 2,000 Meters
Storage.... ... 12,000 Meters
VIbration ... Complies with MIL-PRF-28800F Class 3
Triggering
Trigger Delay ...............

External Trigger Delay
External Trigger Jitter
Trigger INPUL ..oceeieiic e
Trigger OULPUL....ccocviiiiie et

Math Functions
Min/max, relative, hold, compare and dB functions

Electrical
INput Protection ........cccceevciiiiienicnicenecnece, 1000 V all ranges
Overrange

test

Remote Interfaces
RS-232C

Warranty
Three years

1-10
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Electrical Specifications

Electrical Specifications

Specifications are valid for 5-%2 digit mode and after at least a half-hour warm-up.

DC Voltage Specifications

Maximum INPUL ..o 1000 V on any range

Common Mode Rejection.......cccccecvvveeieeeiinnenns 120 dB at 50 or 60 Hz +0.1% (1 kQ2 unbalance)

Normal Mode Rejection .........cccoccveivivieniiieennns 80 dB at Slow Rate

AID NONIN@ATILY ..o 15 ppm of range

Input Bias CUMrent ........ccceevieeeniiieenniie e <30 pAat25°C

Settling Considerations .........ccccevceeeiiieeniinenne Measurement settling times are affected by source impedance, cable

dielectric characteristics, and input signal changes

Input Characteristics

Range FuII—Sc_:a]e Resolution Input Impedance
(5-1/2 Digits) Slow Medium Fast

200mV | 199.999 mv 1pv 10 pVv 10 pVv >10 GOM

2V 1.99999 V 10 pv 100 pv 100 pv >10 GOM
20V 19.9999 V 100 pVv 1000 pVv 1000 pVv 10 MQ+1 %
200V 199.999 V 1mv 10 mv 10 mVv 10 MQ+1 %
1000 V 1000.00 V 10 mV 100 mV 100 mV 10 MQ+1 %

Notes:

[1]  Atsome dual display measurements, the input impedance of 200 mV and 2 V ranges may be changed to 10 MQ.

Accuracy
Uncertainty ™ .
23°C+5°C 23°Ct5°C
200 mV 0.01 + 0.003 0.015 + 0.004 0.0015 + 0.0005
2V 0.01 + 0.002 0.015 + 0.003 0.001 + 0.0005
20V 0.01 + 0.003 0.015 + 0.004 0.0020 + 0.0005
200V 0.01 + 0.002 0.015 + 0.003 0.0015 + 0.0005
1000 V 0.01 + 0.002 0.015 + 0.003 0.0015 + 0.0005
Notes:

[1]  Uncertainty given as + (% of reading + % of range)
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AC Voltage Specifications

AC Voltage specifications are for ac sinewave signals >5 % of range. For inputs from 1 % to 5 % of range and <50 kHz,
add an additional error of 0.1 % of range, and for 50 kHz to 100 kHz, add 0.13 % of range.

Maximum INPUL ..o 750 V rms or 1000 V peak or 8 x 107 Volts-Hertz product

Measurement Method ..........cccoeeieiiiiieniieens AC-coupled true-rms. Measures the ac component of input with up to
1000 V dc bias on any range.

AC Filter Bandwidth ..o 20 Hz — 100 kHz

Common Mode Rejection.......cccccccvveerveeiinnenns 60 dB at 50 Hz or 60 Hz (1 k2 unbalance)

Maximum Crest Factor ..........cccccevvveeneennnenn. 3:1 at Full Scale

Additional Crest Factor Errors (<100 Hz) ...... Crest Factor 1-2, 0.05 % of full scale
Crest Factor 2-3, 0.2 % of full scale

Only applies for non-sinusoid signals

Input Characteristics

Resolution
Range FuII-Sga_Ie Input Impedance
(5-1/2 Digits) .
Slow Medium Fast
200 mvV 199.999 mV 1uVv 10 puVv 10 v 1 MQ £2 % shunted by
2V 1.99999 V 10 pv 100 pv 100 pv <100 pf
20V 19.9999 V 100 pVv 1000 pVv 1000 pv
200V 199.999 V 1mv 10 mv 10 mVv
750 V 750.00 V 10 mv 100 mvV 100 mV
Accuracy
Uncertainty ™ Temperature
Range Frequency 90 days 1 year Coefficient/°C
23°C+5°C 23°C +5°C Outside 18 — 28 °C
200 mV 20Hz —45Hz 0.8 + 0.05 0.9 + 0.05 0.01 + 0.005
45 Hz — 20 kHz 0.15+ 0.05 0.2 +0.05 0.01 + 0.005
20 kHz — 50 kHz 0.3 +0.05 0.35 +0.05 0.01 + 0.005
50 kHz — 100 kHz 0.8 +0.05 0.9 +0.05 0.05 +0.01
2V 20Hz - 45Hz 0.8 + 0.05 0.9 + 0.05 0.01 + 0.005
45 Hz — 20 kHz 0.15 + 0.05 0.2 +0.05 0.01 + 0.005
20 kHz — 50 kHz 0.3 +0.05 0.35+0.05 0.01 + 0.005
50 kHz — 100 kHz 0.8 +0.05 0.9 +0.05 0.05 +0.01
20V 20Hz —45Hz 0.8 + 0.05 0.9 + 0.05 0.01 + 0.005
45 Hz — 20 kHz 0.15+ 0.05 0.2 +0.05 0.01 + 0.005
20 kHz — 50 kHz 0.3 +0.05 0.35+0.05 0.01 + 0.005
50 kHz — 100 kHz 0.8 +0.05 0.9 + 0.05 0.05 +0.01
200V 20Hz —45Hz 0.8 + 0.05 0.9 + 0.05 0.01 + 0.005
45 Hz — 20 kHz 0.15+ 0.05 0.2 +0.05 0.01 + 0.005
20 kHz — 50 kHz 0.3 +0.05 0.35+0.05 0.01 + 0.005
50 kHz — 100 kHz 0.8 +0.05 0.9 + 0.05 0.05 +0.01
750 V 20Hz —45Hz 0.8 + 0.05 0.9 + 0.05 0.01 + 0.005
45 Hz — 20 kHz 0.15+ 0.05 0.2 +0.05 0.01 + 0.005
20 kHz — 50 kHz 0.3 +0.05 0.35+0.05 0.01 + 0.005
50 kHz — 100 kHz 0.8 +0.05 0.9 + 0.05 0.05 +0.01
Notes:
[1]  Uncertainty given as + (% of reading + % of range)
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Resistance

Specifications are for 4-wire resistance function, or 2-wire resistance with REL. If REL is not used, add 0.2 Q for 2-wire
resistance plus lead resistance.

Measurement Method ..........ccceevieiiiieiiieeee Current source referenced to LO input

Max Lead Resistance (4-wire ohms)............... 10 % of range per lead for 200 Q, 2 kQ ranges. 1 kQ per lead on all
other ranges.

INpUt Protection ........cccocvveiiieeiniiieniiee e 1000 V on all ranges

Input Characteristics

Resolution
Range (g—lilllz-sljcizlifs) . Current Source
Slow Medium Fast
200 O 199.999 O 0.001 Q 0.01Q 0.01 O 0.8 mA
2 kQ 1.99999 kQ 0.01Q 0.10Q 01Q 0.8 mA
20 kQ 19.9999 kQ 01Q 10 10 0.08 mA
200 kQ 199.999 kQ 10 100 100 0.008 mA
2 MQ 1.99999 MQ 100 100 Q 100 Q 0.9 pA
20 MQ 19.9999 MQ 100 Q 1kQ 1kQ 0.16 pA
100 MQ 100.000 MQ 1kQ 10 kQ 10 kQ 0.16 pA || 10 MQ
Accuracy
Uncertainty ™
Range Temperature Coefficient/°C
90 days 1year Outside 18 — 28 °C
23°Ct5°C 23°Cx5°C

200 O 0.02 + 0.004 0.03 + 0.004 0.003 + 0.0006
2 kQ 0.015 + 0.002 0.02 + 0.003 0.003 + 0.0005
20 kQ 0.015 + 0.002 0.02 + 0.003 0.003 + 0.0005
200 kQ 0.015 + 0.002 0.02 + 0.003 0.003 + 0.0005
2 MQ 0.03 + 0.003 0.04 + 0.004 0.004 + 0.0005
20 MQ 0.2 +0.003 0.25 + 0.003 0.01 + 0.0005
100 MQ 1.5+ 0.004 1.75 + 0.004 0.2 + 0.0005

Notes:

[1]  Uncertainty given as + (% of reading + % of range)
DC Current

Input Protection .........cccovviiiiiiiiniiniceeee Tool accessible 11 A/ 1000 V and 440 mA / 1000 V fuses.

Shunt ReSIStaNCe....cccvveeviiie e 0.01 Q for 2 A and 10 A ranges

1 Q for 20 mA and 200 mA
Burden voltage < 5 mV for 200 pA and 2 mA range.
Input Characteristics
Resolution
Range FuII-St_:a_Ie Burden Voltage
(5-1/2 Digits) )
Slow Medium Fast

200 pA 199.999 pA 0.001 pA 0.01 pA 0.01 pA <5mVv
2 mA 1999.99 pA 0.01 uA 0.1 pA 0.1 pA <5 mV
20 mA 19.9999 mA 0.1 pA 1pA 1uA <0.05V
200 mA 199.999 mA 1pA 10 pA 10 pA <0.5V
2A 1.99999 A 10 pA 100 pA 100 pA <01V
10 A 10.0000 A 100 pA 1mA 1 mA <05V
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Accuracy
Uncertainty ™
Range Tempera;ure Coefficient/°C
90 days 1year Outside 18 — 28 °C
23°C+5°C 23°C+5°C
200 pA 0.02 + 0.005 0.03 + 0.005 0.003 + 0.001
2 mA 0.015 + 0.005 0.02 + 0.005 0.002 + 0.001
20 mA 0.03 +0.02 0.04 + 0.02 0.005 + 0.001
200 mA 0.02 + 0.005 0.03 + 0.008 0.005 + 0.001
2A 0.05 + 0.02 0.08 +0.02 0.008 + 0.001
10A 0.18 +0.01 0.2 +0.01 0.008 + 0.001
Notes:
[1]  Uncertainty given as + (% of reading + % of range)

AC Current

The following ac current specifications are for sinusoidal signals with amplitudes greater than 5 % of range. For inputs

from 1 % to 5 % of range, add an additional error of 0.1 % of range.

INPUt Protection ........cccoceveiiieeiniiieniee e Tool accessible 11 A/ 1000 V and 440 mA / 1000 V fuses
Measurement Method AC-coupled True RMS
Shunt ReSIStanCe......ccceeviiiiieeeeeeeeee e 0.01 Q for 2 A and 10 A ranges
1 Q for 20 mA and 200 mA
AC Filter Bandwidth .........cccccciiiiiiiiiiie, 20 Hz — 100 kHz
Maximum Crest Factor .......c.ccocvvvevrviivenennnn 3:1 at Full Scale

Additional Crest Factor Errors (<100 Hz) ...... Crest Factor 1-2, 0.05 % of full scale
Crest Factor 2-3, 0.2 % of full scale
Only applies to non-sinusoid signals

Input Characteristics

Resolution
Range Full-Scale _ Burden Voltage
(5-1/2 Digits) Slow Medium Fast
20 mA 19.9999 mA 0.1 uA 1A 1pA <0.05V
200 mA 199.999 mA 1A 10 A 10 pA <05V
2A 1.99999 A 10 A 100 pA 100 pA <0.1V
10A 10.0000 A 100 pA 1mA 1mA <05V
Accuracy
Uncertainty Temperature
Range Frequency 90 days 1year Coefficient/°C
23°C 45 °C 23°C £5 °C Outside 18 — 28 °C
20 mA 20Hz - 45Hz 1+0.05 1.25+0.06 0.015 + 0.005
45 Hz - 2 kHz 0.25 + 0.05 0.3 +0.06 0.015 + 0.005
200 mA 20 Hz - 45 Hz 0.8 +0.05 1+0.06 0.015 + 0.005
45 Hz - 2 kHz 0.25 + 0.05 0.3+0.06 0.015 + 0.005
2A 20Hz —45Hz 1+0.05 1.25+0.06 0.015 + 0.005
45 Hz - 2 kHz 0.25 + 0.05 0.3 +0.06 0.015 + 0.005
10A 20Hz —45Hz 1+0.1 1.25+0.12 0.015 + 0.005
45 Hz - 2 kHz 0.35+0.1 0.5+0.12 0.015 + 0.005
Notes:
[1]  Uncertainty given as + (% of reading + % of range)
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Frequency

Gate Time

Measurement Considerations

.......................................................... 131 ms
Measurement Method
Settling Considerations

.................. AC-coupled input using the ac voltage measurement function.
.................. When measuring frequency after a dc offset voltage change, errors

may occur. For the most accurate measurement, wait up to 1 second
to allow input blocking RC time constant to settle.

......................... To minimize measurement errors, shield inputs from external noise

when measuring low voltage, low frequency signals.

Accuracy
Uncertainty Temperature
Range Frequency 90 days 1year Coefficient/°C
23°C + 5 °C 23°C 45 °C Outside 18 — 28 °C
20 Hz — 2 kHz 0.01 + 0.002 0.01 + 0.003 0.002 + 0.001
100 mV to 2 kHz — 20 kHz 0.01 + 0.002 0.01 + 0.003 0.002 + 0.001
750 VYA 1720 kHz — 200 kHz 0.01 + 0.002 0.01 + 0.003 0.002 + 0.001
200 kHz — 1 MHz 0.01 + 0.004 0.01 + 0.006 0.002 + 0.002
Notes:
[1]  Input>100 mV
[2] Limited to 8* 10 V Hz

Continuity

Continuity Threshold
Test Currents

RALE ..o
Maximum Reading ........cccceevveeeeiiieesiieesiieeens
ReSOIULION ...oviiiiice e 0.01Q
Diode Test
Response TiMe ..o 100 samples/sec with audible tone
RALE ..o Fast
Maximum Reading .... ....1.9999 V
ReSOIULION ..oveeiic e 0.1 mv
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Introduction

This chapter provides handling, cleaning, fuse replacement, and display test instructions
for the Meter.

General Maintenance Information

The following sections describe how to maintain the Meter.

Required Equipment

Equipment required for calibration, troubleshooting, and repair of the Meter is listed in
Table 3-1.

Static Safe Handling

All integrated circuits, including surface mounted ICs, are susceptible to damage from
electrostatic discharge (ESD). Modern integrated circuit assemblies are more susceptible
to damage from ESD than ever before.

Integrated circuits today can be built with circuit lines less than one micron thick,
allowing more than a million transistors on a 1/4-inch square chip. These submicron
structures are sensitive to static voltages under 100 volts. This much voltage can be
generated on a dry day by simply moving your arm. A person can develop a charge of
2,000 volts by walking across a vinyl tile floor, and polyester clothing can easily generate
5,000 to 15,000 volts during movement against the wearer. These low voltage static
problems are often undetected, because a static charge must be in the 30,000 to 40,000
volt range before a person will feel a shock.

Most electronic components manufactured today can be degraded or destroyed by ESD.
While protection networks are used in CMOS devices, they can only reduce, not
eliminate, component susceptibility to ESD.

ESD may not cause an immediate failure in a component; a delayed failure or
"wounding" effect is caused when the semiconductor’s insulation layers or junctions are
punctured. The static problem is thus complicated in that failure may occur anywhere
from two hours to six months after the initial damage.

Two failure modes are associated with ESD. First, a person who has acquired a static
charge can touch a component or assembly and cause a transient discharge to pass
through the device. The resulting current ruptures the junctions of a semiconductor. The
second failure mode does not require contact with another object. Simply exposing a
device to the electric field surrounding a charged object can destroy or degrade a
component. MOS devices can fail when exposed to static fields as low as 30 volts.

Observe the following rules for handling static-sensitive devices:
1. Handle all static-sensitive components in a static-safe work area.
Use grounded static-control table mats on all repair benches, and always wear a

grounded wrist strap. Handle boards by their nonconductive edges only. Store plastic,
vinyl, and Styrofoam objects outside the work area.

2. Store and transport all static-sensitive components and assemblies in static shielding
bags or containers.

Static-shielding bags and containers protect components and assemblies from direct static
discharge and external static fields. Store components in their original packages until they
are ready for use.
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Cleaning
A/ Warning

To avoid electric shock or damage to the Meter, never get water
inside the Meter.

/\ Caution

To avoid damaging the Meter’s housing, do not apply solvents
to the Meter.

If the Meter requires cleaning, wipe it down with a cloth lightly dampened with water or
a mild detergent. Do not use aromatic hydrocarbons, chlorinated solvents, or methanol-
based fluids to wipe down the Meter.

Storing and Shipping the Meter

To prepare the Meter for storage or shipping, place it inside a sealed bag, fit the bag into
the packing material inside the original shipping container, and then secure the package.
Use the original shipping container if possible, as it provides shock isolation for normal
handling operations. If the original shipping container is not available, use a box that is
17.5 x 15.5 x 8.0 inches, with cushioning material that fills the space between the Meter
and the sides of the box.

To store the Meter, place the box under cover in a location that complies with the storage
environment specifications described in the “General Specifications” section in
Chapter 1.

Power Considerations
A/ Warning

To avoid electric shock, connect the Meter’s power cord to a
power receptacle with earth ground.

The Meter operates on varying power distribution standards found throughout the world
and must be set up to operate on the line voltage that will power it. The Meter is packed
ready for use with a line voltage determined at the time of ordering. If the selected line
voltage does not match the power that the Meter will be plugged into, the line-voltage
setting of the Meter must be changed and replacement of the line fuse may be required.

Selecting the Line Voltage

The Meter operates on four different input line voltages. The selected line-voltage setting
is visible through the window in the line-fuse holder on the rear panel of the Meter.

1. Unplug the power cord.

2. Insert a small screwdriver blade into the narrow recess to the left of the fuse
holder and pry it to the right until the holder pops out. See Figure 2-1.

Remove the voltage-selector block from the fuse holder.

Rotate the selector block until the desired voltage rating faces outward.

wohA W

Replace the selector block back into the fuse holder.
6. Install the fuse holder back into the Meter and reconnect the power cord.

Changing the line-voltage setting may require a different line-power fuse for proper
operation.
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Replacing the Fuses

The Meter uses one fuse to protect the line-power input and two fuses to protect the
current-measurement inputs.

Line-Power Fuse

The Meter has a line-power fuse in series with the power supply. Table 2-1 indicates the
proper fuse for each of the four line-voltage selections. The line-power fuse is accessed

through the rear panel.

1. Unplug the power cord.

2. Insert a small screwdriver blade into the narrow recess to the left of the fuse
holder and pry it to the right until the holder pops out. See Figure 2-1.

3. Remove the fuse and replace it with a fuse of an appropriate rating for the
selected line-power voltage. See Table 2-1.

4. Replace the selector block back into the fuse holder.

A/ Warning

To avoid electric shock or fire, do not use makeshift fuses or

short-circuit the fuse holder.

Table 2-1. Line Voltage to Fuse Rating

Line Voltage Selection

Fuse Rating

100/ 120

0.200 A, 250 V (slow blow)

220/ 240

0.100 A, 250 V (slow blow)

Figure 2-1. Replacing the Line Power Fuse
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Current-Input Fuses
The 200 mA and 10 A inputs are protected by user-replaceable fuses.

The 200 mA input is protected by a fuse (F2) rated at 440 mA, 1000 V (fast
blow), 10,000 A minimum breaking capacity.

The 10 A input is protected by a fuse (F1) rated at 11 A, 1000 V (fast blow),
10,000 A minimum breaking capacity.

A/ Warning

For protection against fire or arc flash, replace a blown fuse
with a fuse of an identical rating.

To test the current-input fuses:

1.
2.
3.

Turn on the Meter and plug a test lead into the INPUT VQ¥+n)) HI terminal.

Press (B .

Press @@ to set the range to 200 Q. Only the 200 Q, 2 kQ, and 20 kQ ranges can
be used to test the mA input fuse.

Insert the other end of the test lead into the mA terminal. If the fuse is good, the
Meter displays a reading of < 10 Q but not 0 Q. If the fuse is blown, the Meter
displays OL to indicate an overload.

Remove the test lead from the MA terminal and insert it into the 10 A terminal.
If the fuse is good, the Meter displays a reading of <2.000 Q but not 1.000 Q. If
the fuse is blown, the Meter displays OL to indicate an overload.

AN Warning

To avoid electric shock, remove the power cord and any test
leads from the Meter before opening the current-input fuse
cover.

To replace the current-input fuses:

1.
2.
3.

Remove power from the Meter by unplugging its power cord.
Turn the Meter upside down.

Remove the retaining screw on the fuse access door located on the bottom of the
Meter. See Figure 2-2.

Remove the protective cover from the fuse holders by slightly depressing the
back edge of the cover to unlatch it from the printed circuit board. Pull up on the
back edge of the cover and remove it from the fuse compartment.

Remove the defective fuse and replace it with a fuse of an appropriate rating. See
Table 2-1.

Replace the protective cover by pushing it over the fuses while aligning the
catches with the holes in the printed circuit board. Press the cover down until the
catches engage the printed circuit board.

Replace the fuse access door and install the retaining screw.
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Bottom front
left corner

eue04.eps

Figure 2-2. Replacing the Current-Input Fuses

If the Meter Does Not Turn On

Use the following steps to help solve problems encountered when turning on the Meter.
1. Verify the power switch is in the “On” position.

2. Make sure that the power cord is firmly plugged into the power module on the rear of
the Meter.

Make sure the power source the Meter is plugged into is energized.

4. Ensure the power line voltage of the Meter is set to the proper value for your country.
See the “Fuse Replacement” section earlier in this chapter for instructions on
changing the voltage setting.

5. Verify that the power-line fuse is good.

If these steps don’t solve the problem, then contact Tektronix for more help. See the
“Contacting Tektronix™ section at the beginning of this manual for contact information.
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Display Tests

The display test consists of turning on all the display elements and checking what appears
in the display with Figure 2-3. To turn on all the display elements:

1. Turn the Meter on by moving the rear-panel power switch to the “On” position.

2. Put the Meter into standby by pressing the front-panel power button until the display

extinguishes.
3. While holding (sm], push in on the front-panel power button until the display
illuminates.

4. Check the elements of the display against those elements appearing in Figure 2-3.

w0 REL A IE[eIN5) i MAX MIN 2x4W|re

Ext Trig Slow mVymAkHz
Joner pim -0 00 HBE Ao
s O W mVImA.
sewp B 00,0, u.u:l.u u M

ffw008.eps

Figure 2-3. Display Elements

5. Push the front-panel power button twice to clear the display test.
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Introduction

Introduction

This chapter of the Calibration Manual provides performance tests to verify the Meter is
operating within published specifications as well as a complete calibration procedure.
The performance test and, if necessary, the calibration procedure can be performed both

periodically and after service or repair. A one-year calibration interval is recommended to
maintain the accuracy of the Meter.

The performance tests can be used as an acceptance test upon receipt of the Meter. Use
the 90-day specifications when performing an acceptance test after performing a
calibration.

Required Equipment

Table 3-1 lists the equipment required for performance testing and calibration of the

Meter.
Table 3-1. Required Test Equipment
Function Instrument Type Model Comments

Volts DC Calibrator Fluke 5700A Figure 3-1

4-wire short Tektronix low thermal 4- Tektronix PN 013-0369-00

wire short or equivalent
Volts AC Calibrator Fluke 5700A
Figure 3-1

Amplifier Fluke 5725A
Resistance | Calibrator Fluke 5700A Figures 3-2 & 3-3
Amps DC Calibrator Fluke 5700A Figure 3-4

Amplifier Fluke 5725A Figure 3-5

4-wire short Tektronix low thermal 4- Tektronix PN 013-0369-00

wire short or equivalent

Amps AC Calibrator Fluke 5700A Figure 3-4

Amplifier Fluke 5725A Figure 3-5
Frequency Function Generator | Fluke 271 or equivalent Requires frequency specification

better than 0.0025 %

Resistance | Calibrator Fluke 5520A Requires resistance accuracy better
Adjust than 0.0045 %
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Direct Voltage Verification

To verify the Volts DC function of the Meter, connect it to the calibrator as shown in
Figure 3-1 and apply the voltages listed in Table 3-2.

DMM4020

Connect 57X0A and 5725A Callibrator to the UUT as follows:

uuT

S57X0A

OUTPUT

@

AUX
CURRENT

9@

SENSE

WIDEBAND

® @

QUARD GROUND

57X0A

Input vVQ P+ 1) H <-————» Output VQA Hi
Input VQPH 1)) [0 -—— OutputVQA LO

Figure 3-1. Direct and Alternating Voltage Verification Test Setup

Table 3-2. Direct Voltage Verification Steps

gdb001.eps

Nominal 90-Day Test Limit 1-Year Test Limit
Input Range High Low High Low

ov 200 mv 0.006 mV -0.006 mV 0.008 mVv -0.008 mV
190 mv 200 mv 190.025 mV 189.975 mV 190.037 mV 189.964 mV
-190 mV 200 mv -189.975 mV -190.025 mV -189.964 mV -190.037 mV
ov 2V 0.00004 V -0.00004 V 0.00006 V -0.00006 V
05V 2V 0.50009 V 0.49991 V 0.50014 vV 0.49986 V
0.5V 2V -0.49991 V -0.50009 V -0.49986 V -0.50014 vV
19V 2V 1.90023 V 1.89977V 1.90034 V 1.89966 V
-19V 2V -1.89977 V -1.90023 V -1.89966 V -1.90034 V
oV 20V 0.0006 V -0.0006 V 0.0008 V -0.0008 VvV
19V 20V 19.0025 V 18.9975V 19.0037 V 18.9963 V
-19V 20V -18.9975 V -19.0025 V -18.9963 V 19.0037 V
oV 200V 0.004 Vv -0.004 vV 0.006 V -0.006 V
190V 200V 190.023 V 189.977 V 190.034 V 189.966 V
-190 vV 200V -189.977V -190.023 V -189.966 V -190.034 V
ov 1000 vV 0.02Vv -0.02V 0.03V -0.03V
1000 V 1000 V 1000.12 vV 999.88 V 1000.18 V 999.82 vV
-1000 V 1000V -999.88 V -1000.12 VvV -999.82 V -1000.18 V
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Alternating Voltage Verification

To verify the Volts AC function of the Meter, connect it to the test equipment as shown
in Figure 3-1 and apply the voltage listed in Table 3-3.

Table 3-3. Alternating Voltage Verification Steps

Nominal Input 90-Day Test Limit 1-Year Test Limit
Range

Ampl. Freq. High Low High Low
10 mVv 50 Hz 200 mV 10.120 mV 9.890 mV 10.120 mV 9.880 mV
190 mv 20 Hz 200 mV 191.620 mV | 188.380 mV | 191.810 mV | 188.190 mV
190 mV 45 Hz 200 mv 190.385 mV | 189.615mV | 190.480 mV | 189.520 mV
190 mV 20 kHz 200 mv 190.385 mV | 189.615 mV | 190.480 mV | 189.520 mV
190 mV 50 kHz 200 mV 190.670 mV | 189.330 mV | 190.765 mV | 189.235 mV
190 mV 100 kHz 200 mV 191.620 mV | 188.380 mV | 191.810 mV | 188.190 mV
0.1V 50 Hz 2V 0.10115V 0.09885 V 0.10120 V 0.09880 V
19V 20 Hz 2V 1.91620 V 1.88380 V 1.91810 V 1.88190 V
19V 45 Hz 2V 1.90385 V 1.89615V 1.90480 V 1.89520 V
19V 20 kHz 2V 1.903985V | 1.89615V 1.90480 V 1.89520 V
19V 50 kHz 2V 1.90670 V 1.89330 V 1.90765 V 1.89235V
19V 100 kHz 2V 1.91620 V 1.88380 V 1.91810V 1.88190 V
1V 50 Hz 20V 1.0115V 0.9885V 1.0120 V 0.9880 V
19V 20 Hz 20V 19.1620 V 18.8380 V 19.1810V 18.8190 V
19V 45 Hz 20V 19.0385 V 18.9615 V 19.0480 V 18.9520 V
19V 20 kHz 20V 19.0385V 18.9615V 19.0480 V 18.9520 V
19V 50 kHz 20V 19.0670 V 18.9330 V 19.0765 V 18.9235V
19V 100 kHz 20V 19.1620 V 18.8380 V 19.1810 V 18.8190 V
10V 50 Hz 200V 10.115V 9.885V 10.120 V 9.880 V
190 VvV 45 Hz 200V 190.385 V 189.615V 190.480 V 189.520 V
190V 20 kHz 200V 190.39 V 189.62 V 190.480 V 189.520 V
190V 50 kHz 200V 190.670 V 189.330 V 190.765 V 189.235V
190V 100 kHz 200V 191.620 V 188.380 V 191.810 V 188.190 V
750 V 50 Hz 30V 30.42V 29.58 vV 30.44 V 29.57V
750 V 45 Hz 750 V 751.50 V 748.50 V 751.88V 748.13 V
750 V 20 kHz 750 V 751.50 V 748.50 V 751.88V 748.13 V
750V 50 kHz 750 V 752.63V 747.48 V 753.00 V 747.00 V
750V 100 kHz 750 V 756.38 V 743.62 V 757.13V 742.88 V
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4-Wire Ohms Verification

To verify the 4-Wire Ohms function of the Meter, connect it to the test equipment as
shown in Figure 3-2 and apply the resistances listed in Table 3-4.

Connect 57X0A and 5725A Callibrator to the UUT as follows:

DMM4020

uuT
Input VQ 1)
Input VO >k 1ll)
Sense 4W()

Sense 4W()

Set 57X0A to EXT Sense

5TX0A

OUTPUT
VEA

8%
@

AUX
CURRENT|

SENSE

QQ

QU/RD JGROUND

S57X0A

H ~<t——» OuiputVQA HI
LO <-— > OutputVQA LO
H <e«———— > SenseVQ HI

LO «=—— > Sense VQ1 LO

Figure 3-2. 4-Wire Ohms Test Setup

Table 3-4. 4-Wire Ohms Verification Steps

gdb003.eps

90-Day Test Limit

1-Year Test Limit

Nominal Range
Input High Low High Low
00 200Q | 0.008 Q -0.008 Q 0.008 -0.008 O
190 200Q | STD+0.046 Q! STD-0.046 Q™ STD+0.065 Q 1! STD-0.065 Q ™
0 kQ 2kQ | 0.00004 kQ -0.00004 kQ 0.00006 kO -0.00006 kQ
1.9 kQ 2 kQ STD+0.00033 kQ ™| STD-0.00033 kQ ™ | STD+0.00044 kQ M| STD-0.00044 kO ™
0 kQ 20kQ | 0.0004 kQ -0.0004 kQ 0.0006 kQ -0.0006 kO
19 kQ 20kQ | STD+0.0033kQ ™ | STD-0.0033 kQ ™ | STD+0.0044 k@™ | STD-0.0044 kQ ™

[1] 5700 reading + resistance
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2-Wire Ohms Verification

To verify the 2-Wire Ohms function of the Meter, connect it to the test equipment as
shown in Figure 3-4 and apply the resistances listed in Table 3-5.

Connect 57X0A and 5725A Callibrator to the UUT as follows:

DMM4020

uuT
Input VQ -+ )
Input V Q= 1)
Input V Q Pk 1))
Input VQ Pk 1)

Set 57X0A to EXT Sense and 2-wire Comp On

57X0A

OUTPUT SENSE
VOA VA

57X0A

H <——— OutputVQA HI

LO —————> OutputVQA LO

H <e———— > SenseVQ HI

LO 4—— Sense V(! LO

Note: Connect the 57X0A sense leads to the UUT first!

Figure 3-3. 2-Wire Ohms Test Setup

Table 3-5. 2-Wire Ohms Verification Steps

gdb002.eps

90-Day Test Limit

1-Year Test Limit

Nominal Range
Input High Low High Low
00 200Q | 0.008 Q -0.008 Q 0.008 Q -0.008 Q
190 Q 200Q | STD+0.046 Q™M STD-0.046 Q™ STD+0.065 O STD-0.065 Q™
0 kQ 2kQ | 0.00004 kQ -0.00004 kO 0.00006 kQ -0.00006 kQ
1.9 kQ 2 kQ STD+0.00033 kQ M| STD-0.00033 k' | STD+0.0044 k™ | STD-0.0044 kQ ™
0 kQ 20kQ | 0.0004 kQ -0.0004 kQ 0.0006 kQ -0.0006 kQ
19 kQ 20kQ | STD+0.0033kQ ™ | STD-0.0033 kQ ™ | STD+0.0044 k@™ | STD-0.0044 kQ ™
0 kQ 200 kQ | 0.004 kQ -0.004 kQ 0.006 kQ -0.006 kQ
190kQ | 200kQ | STD+0.033kQ ™ | STD-0.033 kQ ™ STD+0.044 kQ ™ | STD-0.044 kQ ™
0 MQ 2MQ | 0.00006 MQ -0.00006 MQ 0.00008 MQ -0.00008 MQ
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Table 3-5. 2-Wire Ohms Verification Steps (cont.)

Nominal 90-Day Test Limit 1-Year Test Limit

Range
Input High Low High Low

1.9 MQ 2MQ | STD+0.00063 MQY| STD-0.00063 MO | STD+0.00084 MQY| STD-0.00084 MQM

0 MQ 20 MQ | 0.0006 MQ -0.0006 MQ 0.0006 MQ -0.0006 MQ

19 MQ 20 MQ | STD+0.0386 MQ | STD-0.0386 MQ ™ | STD+0.0481 MQ ' | STD-0.0481 MQ !

0 MQ 100 MQ| 0.004 MQ -0.004 MQ 0.004 MQ -0.004 MQ

100 MQ | 100 MQ| STD+1.504 MQ ™ | sTD-1.504 MQ ™ | sSTD+1.754 MQ ™ | STD-1.754 MQ ™

[1] 5700 reading + resistance

Direct Current Verification

To verify the Amps DC function of the Meter, connect it to the test equipment as shown
in either Figure 3-4 or Figure 3-5 depending on current level and apply the current levels
listed in Table 3-6.

Connect 57X0A and 5725A Callibrator to the UUT as follows:
DMM4020 57X0A

OUTPUT SENSE
VOA VA

" WIDEBAND

-0 @ ©

AUX  GUARD GROUND
CURRENT

uuT 57X0A
mA <—— > OQOutput VQA HI
Input VQ»F 1} LO <————— > Output VQA LO

10A <¢—— > AUX Current Output HI

gdb004.eps

Figure 3-4. Less than 2 Amps Direct and Alternating Current Test Setup
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Connect 57X0A and 5725A Callibrator to the UUT as follows:

— "‘ "
%NC
AN
uuT

5725A
10A <«— Current Output HI

Input VQPF 1} LO -~e—— Current Output LO

57X0A

OUTPUT SENSE
VOA VA

-@-®

CURRENT

‘@@ @©

AUX  GUARD GROUND

WIDEBAND

5725A

CURRENT

OUTPUT
el
N}

Egi

iH§

Figure 3-5. 2 Amps and Greater Direct and Alternating Current Test Setup

gdb005.eps
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Table 3-6. Direct Current Verification Steps

Nominal Range 90-Day Test Limit 1-Year Test Limit

Input High Low High Low
0 pA 200 pA 0.010 pA -0.010 pA 0.010 pA -0.010 pA
190 pA 200 pA 190.048 pA 189.952 pA 190.067 pA 189.933 pA
-190 pA 200 pA -189.952 pA -190.048 pA -189.933 pA -190.067 pA
0 pA 2000 pA 0.10 pA -0.10 pA 0.10 uA -0.10 pA
1900 pA 2000 pA 1900.39 pA 1899.62 pA 1900.48 pA 1899.52 pA
-1900 pA 2000 pA -1899.62 pA -1900.39 pA -1899.52 uA -1900.48 pA
0 mA 20 mA 0.0040 mA -0.0040 mA 0.0040 mA -0.0040 mA
19 mA 20 mA 19.0097 mA 18.9903 mA 19.0116 mA 18.9884 mA
-19 mA 20 mA -18.9903 mA -19.0097 mA -18.9884 mA -190.0116 mA
0 mA 200 mA 0.010 mA -0.010 mA 0.020 mA -0.020 mA
190 mA 200 mA 190.048 mA 189.952 mA 190.073 mA 189.927 mA
-190 mA 200 mA -189.952 mA 190.048 mA -189.927 mA -190.073 mA

Table 3-6. Direct Current Verification Steps (cont.)

Nominal Range 90-Day Test Limit 1-Year Test Limit

Input High Low High Low
0A 2A 0.00040 A -0.00040 A 0.00040 A -0.00040 A
19A 2A 1.90135 A 1.89865 A 1.90192 A 1.89808 A
-19A 2A -1.89865 A -1.90135 A -1.89808 A -1.90192 A
0A 10 A 0.0010 A -0.0010 A 0.0010 A -0.0010 A
10A 10 A 10.0190 A 9.9810 A 10.0210 A 9.9790 A
-10A 10 A -9.9810 A -10.0190 A -9.9790 A -10.0210 A
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Alternate Current Verification

To verify the Amps AC function of the Meter, connect it to the test equipment as shown

in either Figure 3-4 or Figure 3-5 depending on current level and apply the current levels

listed in Table 3-7.

Table 3-7. Alternating Current Verification Steps

Nominal Input 90-Day Test Limit 1-Year Test Limit
Range

Ampl. Freq. High Low High Low
1 mA 45 Hz 20 mA 1.0125 mA 0.9875 mA 1.0150 mA 0.9850 mA
19 mA 20 Hz 20 mA 19.2000 mA | 18.8000 mA | 19.2495 mA | 18.7505 mA
19 mA 45 Hz 20 mA 19.058 mA 18.943 mA 19.0690 mA | 18.9310 mA
19 mA 2 kHz 20 mA 19.0575 mA | 18.9425 mA | 19.0690 mA | 18.9310 mA
10 mA 45 Hz 200 mA 10.125 mA 9.875 mA 10.150 mA 9.850 mA
190 mA 20 Hz 200 mA 191.620 mA | 188.380 mA | 192.020 mA | 187.980 mA
190 mA 45 Hz 200 mA 190.575 mA | 189.425 mA | 190.690 mA | 189.310 mA
190 mA 2 kHz 200 mA 190.575 mA | 189.425 mA | 190.690 mA | 189.310 mA
0.1A 45 Hz 2A 0.10125 A 0.09875 A 0.10150 A 0.09850 A
19A 20 Hz 2A 1.92000 A 1.88000 A 1.92495 A 1.87505 A
19A 45 Hz 2A 1.90575 A 1.89425 A 1.90690 A 1.89310 A
19A 2 kHz 2A 1.90575 A 1.89425 A 1.90690 A 1.89310 A
05A 45 Hz 10A 0.5118 A 0.4883 A 0.5145 A 04855 A
10A 40 Hz 10 A 10.1100 A 9.8900 A 10.1370 A 9.8630 A
10A 45 A 10 A 10.0450 A 9.9550 A 10.0620 A 9.9380 A
10A 1 kHz 10 A 10.0450 A 9.9550 A 10.0620 A 9.9380 A
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Frequency Verification
Use the function generator to apply the frequencies listed in Table 3-8.

Table 3-8. Frequency Verification Steps

Nominal Input 90-Day Test Limit 1-Year Test Limit
Range

Ampl. Freq. High Low High Low
0.1V 20 Hz 2000 Hz 20.04 Hz 19.96 Hz 20.06 Hz 19.94 Hz
0.1V 50 Hz 2000 Hz 50.01 Hz 50.00 Hz 50.01 Hz 50.00 Hz
0.1V 1900 Hz 2000 Hz 1900.19 Hz 1899.81 Hz 1900.19 Hz 1899.81 Hz
0.1V 19 kHz 20 kHz 19.0023 Hz 18.9977 Hz 19.0025 Hz 18.9975 Hz
0.1V 195 kHz 200 kHz 195.024 Hz 194.977 Hz 195.026 Hz 194.975 Hz
01V 1000 kHz 1000 kHz 1000.14 Hz | 999.86 Hz 1000.16 Hz | 999.84 Hz

Adjustment (Calibration)

Meter adjustments, or calibration, should be performed at the desired interval, or
whenever a verification test indicates a Meter function is out of tolerance. The Meter
accuracy will stay within specifications only if the adjustment procedure is performed at
regular intervals. A one-year interval is adequate for most applications. The Meter’s
accuracy specifications are not valid beyond the one-year interval.

Equipment for Calibration
The required equipment for calibration is the same as the equipment listed in Table 3-1.

Adjustment Process
The Meter adjustment process can either be managed through the front panel of the Meter
or through the RS-232 port.

Front Panel Adjustments

To put the Meter in the calibration mode, remove the CAL seal and press the Cal Enable
button located on the bottom-right side of the front panel with a thin needle. i:#ii. will
appear in the secondary display with six flashing dashes in the primary dlsplay

To calibrate a function:

1. PushED. E0.E3.50. 88, or to start the calibration process. A

recommended calibration value will appear in the primary display and continue to
flash until the input is set.

Note

The recommended value can be overwritten by pushing for
the + or — sign and (s1_) through for the six digits.

2. With a stable input to the Meter, push @I to start calibrating the current calibration
point. The displayed value freezes and a flashing star appears in the display. The
Meter automatically makes the necessary adjustment to bring the Meter into
specification. No internal mechanical adjustments are necessary.

The adjustment steps are divided into six areas by six functions. Table 3-9 lists the
calibration steps and indicates the function/command, calibration point, required input
signal with frequency, and a description.

3-12
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Table 3-9. Adjustment Steps

Step | Func./Command Point Input Signal Description
Volts DC: zero points using the 4-wire short

1 VDC 0 mV/0V 0mv Zero point of VDC, all ranges
Volts DC: Gains — Adjust using 5700A/5725A

2 VDC -199.9 mV -199.9 mvV Gain of VDC, 200 mV range
3 VDC -100 mV -100 mV

4 VDC 100 mV 100 mV

5 vDC 199.9 mV 199.9 mV

6 VDC -1.999 VvV -1.999 vV Gain of VDC, 2 V range

7 VDC -1V -1V

8 VDC 1V 1V

9 VvDC 1.999 V 1.999V

10 VDC -19.99 VvV -19.99 VvV Gain of VDC, 20 V range
11 VDC -10vV -10V

12 VDC 10V 10V

13 VvDC 19.99 V 19.99V

14 VDC -199.9V -199.9V Gain of VDC, 200 V range
15 VDC -100 vV -100 V

16 VDC 100V 100 V

17 VDC 199.9V 1999V

18 VDC -1000 V -1000 V Gain of VDC, 1000 V range
19 VDC -500 vV -500 V

20 VDC 500 V 500 V

21 VDC 1000 V 1000 V

Volts AC: Zero points — Adjust with 5700A in standby or disconnected

22 VAC 0omv/oV omv Zero point of VAC, all ranges
Volts AC: Gains — Adjust using 5700A/5725A

23 VAC 10 mV 10 mV@1 kHz Gain of VAC, 200 mV range
24 VAC 100 mV 100 mV@1 kHz

25 VAC 150 mV 150 mV@1 kHz

26 VAC 199.9 mV 199.9 mV@1 kHz

27 VAC 0.1V 0.1V@1 kHz Gain of VAC, 2 V range

28 VAC 1vVv 1V@1 kHz

29 VAC 15V 1.5V@1 kHz

30 VAC 1.999 VvV 1.999 V@1 kHz
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Table 3-9. Adjustment Steps (cont.)

Step | Func./Command Point Input Signal Description

31 VAC 1V 1V@1 kHz Gain of VAC, 20 V range
32 VAC 10V 10 V@1 kHz

33 VAC 15V 15V@1 kHz

34 VAC 19.99V 19.99 V@1 kHz

35 VAC 0V 10 V@1 kHz Gain of VAC, 200 V range
36 VAC 100V 100 V@1 kHz

37 VAC 150V 150 V@1 kHz

38 VAC 199.9V 199.9 V@1 kHz

39 VAC 375V 37.5V@1 kHz Gain of VAC, 750 V range
40 VAC 200V 200 V@1 kHz

41 VAC 500 V 500 V@1 kHz

42 VAC 750 V 750 V@1 kHz

Frequency — Adjust using 5520A

43 FREQ 500 Hz 1.9 V@500 Hz Frequency
44 FREQ 1 kHz 1.9V@1 kHz
45 FREQ 1.5 kHz 1.9V@1.5 kHz
46 FREQ 5 kHz 1.9 V@5 kHz
47 FREQ 10 kHz 1.9V@10 kHz
48 FREQ 15 kHz 1.9V@15 kHz
49 FREQ 50 kHz 1.9 V@50 kHz
50 FREQ 100 kHz 1.9 V@100 kHz
51 FREQ 150 kHz 1.9 V@150 kHz
52 FREQ 250 kHz 1.9 V@250 kHz
53 FREQ 500 kHz 1.9 V@500 kHz
54 FREQ 750 kHz 1.9 V@750 kHz

Ohms — Adjust using 5520A

55 OHMS 0Q 0 Q, 4 Wire Zero point of OHMS, 200 Q
range

56 OHMS 50 Q 50 Q, 4 Wire Gain of OHMS, 200 Q range

57 OHMS 100 Q 100 Q, 4 Wire

58 OHMS 150 Q 150 Q, 4 Wire

59 OHMS 1Q 19, 4 Wire Gain of OHMS, 2 kQ range

60 OHMS 0.5 kQ 0.5 kQ, 4 Wire

61 OHMS 1kQ 1 kQ, 4 Wire

62 OHMS 1.5kQ 1.5 kQ, 4 Wire
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Table 3-9. Adjustment Steps (cont.)

Step | Func./Command Point Input Signal Description

63 OHMS 10Q 10 Q, 4 Wire Gain of OHMS, 20 kQ range
64 OHMS 5 kQ 5k Q, 4 Wire

65 OHMS 10 kQ 10 kQ, 4 Wire

66 OHMS 15 kQ 15 kQ, 4 Wire

67 OHMS 100 Q@ 100 Q, 2 Wire Gain of OHMS, 200 kQ range
68 OHMS 50 kQ 50 kQ, 2 Wire

69 OHMS 100 kQ 100 kQ, 2 Wire

70 OHMS 150 kQ 150 kQ, 2 Wire

71 OHMS 1kQ 1kQ, 2 Wire Gain of OHMS, 2 MQ range
72 OHMS 0.5 MQ 0.5 MQ, 2 Wire

73 OHMS 1 MQ 1 MQ, 2 Wire

74 OHMS 1.5 MQ 1.5 MQ, 2 Wire

75 OHMS 10 kQ 10 kQ, 2 Wire Gain of OHMS, 20 MQ range
76 OHMS 5 MQ 5 MQ, 2 Wire

77 OHMS 10 MQ 10 MQ, 2 Wire

78 OHMS 15 MQ 15 MQ, 2 Wire

79 OHMS 100 kQ 100 kQ, 2 Wire Gain of OHMS, 100 MQ range
80 OHMS 20 MQ 20 MQ, 2 Wire

81 OHMS 50 MQ 50 MQ, 2 Wire

82 OHMS 100 MQ 100 MQ, 2 Wire

Current AC: zero points — Adjust using 5700A/5725A

83

AAC

0 mA/O A

Open, no connection

Zero point of AAC, all ranges

Current AC: Gains — Adjust using 5700A/5725A

84 AAC 1mA 1 mA@500 Hz Gain of AAC, 20 mA range
85 AAC 5 mA 5 mA@500 Hz

86 AAC 10 mA 10 mA@500 Hz

87 AAC 19.99 mA 19.99 mA@500 Hz

88 AAC 10 mA 10 mA@500 Hz Gain of AAC, 200 mA range
89 AAC 50 mA 50 mMA@500 Hz

90 AAC 100 mA 100 mA@500 Hz

91 AAC 199.9 mA 199.9 mMA@500 Hz

92 AAC 0.1A 0.1 A@500 Hz Gain of AAC, 2 Arange
93 AAC 05A 0.5 A@500 Hz

94 AAC 1A 1 A@500 Hz

95 AAC 1.999 A 1.999 A@500 Hz
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Table 3-9. Adjustment Steps (cont.)

Step | Func./Command Point Input Signal Description

96 AAC 05A 0.5 A@500 Hz Gain of AAC, 10 A range

97 AAC 2A 2 A@500 Hz

98 AAC 5A 5 A@500 Hz

99 AAC 10A 10 A@500 Hz

Current DC: zero points — Adjust with 5700A in standby or disconnected

100 ADC 0 pA/O MA/O A Open, no connection | Zero point of ADC, all ranges

Current DC: Gains — Adjust using 5700A/5725A

101 ADC -199.9 uA -199.9 A Gain of ADC, 200 pA range,
need characterize 5520A with

102 ADC -100 pA -100 pA 8508A

103 ADC 100 pA 100 pA

104 ADC 199.9 pA 199.9 pA

105 ADC -1999 pA -1999 pA Gain of ADC, 2000 pA range,
need characterize 5520A with

106 ADC -1000 pA -1000 pA 8508A

107 ADC 1000 pA 1000 pA

108 ADC 1999 pA 1999 pA

109 ADC -19.99 mA -19.99 mA Gain of ADC, 20 mA range

110 ADC -10 mA -10 mA

111 ADC 10 mA 10 mA

112 ADC 19.99 mA 19.99 mA

113 ADC -199.9 mA -199.9 mA Gain of ADC, 200 mA range,
need characterize 5520A with

114 ADC -100 mA -100 mA 8508A

115 ADC 100 mA 100 mA

116 ADC 199.9 mA 199.9 mA

117 ADC -1.999 A -1.999 A Gain of ADC, 2 A range, need
characterize 5520A with

118 | ADC 1A 1A 8508A@+1.999 A

119 ADC 1A 1A

120 ADC 1.999 A 1.999 A

121 ADC -10 A -10 A Gain of ADC, 10 A range

122 ADC -5A -5A

123 ADC 5A 5A

124 ADC 10 A 10A

When the calibration point finishes calibration and another calibration point is part of the
selected function, a new recommended calibration value will be displayed automatically.
Input the proper signal and repeat step 2 above.
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When the last calibration point for the selected function finishes, the Meter will go to
IDLE mode where . appears in the secondary display and six flashing dashes appear
in the primary display. Return to step 1 above and select the next function for calibration.

Press to exit the calibration mode at any time. If a function has not been completely
calibrated, a CAL ERROR will be displayed.

Note
‘£ shows in the display, 4-wire compensation is enabled on the

When -
input.
Note

When in current calibration, if ZERO point is calibrated all test leads shall
be removed. Use the mA input terminal for low current range (1, 2, 3, and 4
for ADC and 1 or 2 for AAC). Use the 10A input terminal for high current
range (5 or 6 for ADC and 3 or 4 for AAC).

Note
Set the calibrator to 1.9 volts for frequency calibration input.

RS-232 Calibration (Manual)

A manual calibration of the Meter is possible by typing commands through the RS-232
port from a PC and making manual adjustments of the test equipment. To use the RS-232
port to calibrate the Meter, connect a PC to the Meter using a null-modem cable. Set the
PC in the Hyper Terminal mode to enable communication between the PC and the Meter.

Note
All commands should be ASCII codes.

Enable calibration by sending “*TER” to the Meter. The Meter will return “Select a
Function or input EXIT to QUIT!™.

1. Send “VDC”, “VAC”, “ADC”, “AAC”, “OHMS”, or “FREQ” to the Meter to select the
function you want to calibrate. The Meter will return “XXXXXX V, 0 HZ” where
XXXXXX is the recommended calibration value. The value also shows in the Meter
display.

Note

The recommended value can be overwritten by sending the Meter a
new value as “CALREF XXXXXX”. If the value is acceptable
“=>"" will be returned, otherwise ““1>"" will be returned.

2. Push the “Enter” key to confirm the calibration value.

3. With a stable input to the Meter, push the “Enter” key to start calibrating the current
calibration point. The Meter will return the string “WAIT...” while calibrating.

When the calibration point finishes calibration and another calibration point is part of the
selected function, a new recommended calibration value is sent automatically. Input the
proper signal and repeat step 3 above.

Note

Once a function is selected for calibration, all calibration points must be
calibrated before exiting the calibration process. Otherwise a CALL
ERROR will show in the display.

When the last calibration point for the selected function finishes, the Meter will go to
IDLE mode and the Meter will send the string “Select a Function or input
EXIT to QUIT!” Return to step 1 above and select the next function for calibration.
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Send the string “EX1T” to exit the calibration mode at any time. If a function has not
been completely calibrated, a CAL ERROR will be displayed.

Note

When the Meter returns a recommended calibration value followed by
“W4”, 4-wire compensation is enabled on the input.

Note

When in current calibration, if ““Disconnect Test Leads!” is returned, all
test leads should be removed from the Meter.

Note

When “Connect to mA socket!”” is returned from the Meter, use the mA
input terminal to connect to the calibrator. When “Connect to 10A socket”
is returned from the Meter, use the 10A input terminal to connect to the
calibrator.

Calibration Points

Listed below are the calibration values required for each calibration point of the
calibration procedure.

{//adc

{0.0, -0.0001999, -0.0001, 0.0001, 0.0001999}, range 1
{0.0, -0.001999, -0.001, 0.001, 0.001999}, range 2
{0.0, -0.01999, -0.01, 0.01, 0.01999}, range3
{0.0, -0.1999, -0.1, 0.1, 0.1999}, range4
{0.0, -1.999, -1.0, 1.0, 1.999}, range5

{0.0, -10.0, -5.0, 5.0, 10.0%, range 6

¥

{//aac

{0.0, 0.001, 0.005, 0.01, 0.01999}, range 1
{0.0, 0.01, 0.05, 0.1, 0.1999}, range 2
{0.0, 0.01, 0.5, 1.0, 1.999}, range 3
{0.0, 1.0, 2.0, 5.0, 10.0}, range 4

¥s
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{//vdc

{0.0, -0.1999, -0.1, 0.1,
{0.0, -1.999, -1.0, 1.0,

0.1999},
1.999},

{0.0, -19.990, -10.0, 10.0, 19.990},
{0.0, -199.90, -100.0, 100.0, 199.9},

{0.0, -1000.0, -500.0, 500.0, 1000.0},
5

{/Ivac

{0.0, 0.05, 0.10, 0.15, 0.1999},
{0.0, 0.5, 1.0, 1.5, 1.999},
{0.0, 5.0, 10.0, 15.0, 19.99},
{0.0, 50.0, 100.0, 150.0, 199.9},
{0.0, 100.0, 200.0, 500.0, 750.0},
5

{//ohm

{0.0, 0.5E+2, 1.0E+2, 1.5E+2},
{1.0, 0.5E+3, 1.0E+3, 1.5E+3},
{10.0, 0.5E+4, 1.0E+4, 1.5E+4},
{100.0, 0.5E+5, 1.0E+5, 1.5E+5},
{1000.0, 0.5E+6, 1.0E+6, 1.5E+6},
{10000.0, 0.5E+7, 1.0E+7, 1.5E+7},
{1.0E+5, 0.2E+8, 0.5E+8, 1.0E+8},
¥

{//hz

{500, 1000, 15004},

{5000, 10000, 15000},
{50000, 100000, 150000},
{250000, 500000, 750000},

¥

range 1
range 2
range 3
range 4

range 5

range 1
range 2
range 3
range 4

range 5

range 1
range 2
range 3
range 4
range 5
range 6

range 7

range 1

range 2

range 3

range 4
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