|
CALIBRATION PROCEDURE

NI 4071 72-Digit FlexDMM"~

This document contains instructions for writing an external calibration
procedure for the National Instruments PXI-4071 (NI 4071) 7V2-digit
FlexDMM and 1.8 MS/s isolated digitizer. For more information on
calibration, visit ni.com/calibration.
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Conventions

»

> &

bold

italic

monospace

The following conventions are used in this manual:

The » symbol leads you through nested menu items and dialog box options
to a final action. The sequence File»Page Setup»Options directs you to
pull down the File menu, select the Page Setup item, and select Options
from the last dialog box.

This icon denotes a note, which alerts you to important information.

This icon denotes a caution, which advises you of precautions to take to
avoid injury, data loss, or a system crash. When this symbol is marked on a
product, refer to the Read Me First: Safety and Electromagnetic
Compatibility document included with the device for information about
precautions to take.

Bold text denotes items that you must select or click in the software, such
as menu items and dialog box options. Bold text also denotes parameter
names.

Italic text denotes variables, emphasis, a cross-reference, hardware labels,
or an introduction to a key concept. Italic text also denotes text that is a
placeholder for a word or value that you must supply.

Text in this font denotes text or characters that you should enter from the
keyboard, sections of code, programming examples, and syntax examples.
This font is also used for the proper names of disk drives, paths, directories,
programs, subprograms, subroutines, device names, functions, operations,
variables, filenames, and extensions.

Software Requirements

NI-DMM supports a number of programming languages including
LabVIEW, LabWindows™/CVI™, Microsoft Visual C++, and Microsoft
Visual Basic. When you install NI-DMM, you need to install support for
only the language you intend to use to write your calibration utility. The
procedures in this document are described using LabVIEW VIs and

C function calls.

@ Note You must use NI-DMM version 3.0.2 or later with this calibration procedure.
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Documentation Requirements

In addition to this calibration document, you may find the following
references helpful in writing your calibration utility. All of these
documents are installed on your computer when you install NI-DMM.
To locate them, select Start»All Programs»National Instruments»
NI-DMM>»Documentation.

* NI Digital Multimeters Help
e NI Digital Multimeters Getting Started Guide

NI recommends referring to the following document online at ni . com/
manuals to ensure you are using the latest NI 4071 specifications:

* NI 4071 Specifications

Calibration Function Reference

For detailed information about the NI-DMM calibration VIs and functions
in this procedure, refer to the NI-DMM LabVIEW Reference or the
NI-DMM C/CVI/VB Reference sections of the NI Digital Multimeters Help,
located at Start»All Programs»National Instruments»NI-DMM>»
Documentation. Refer to Figure 7 for the procedural flow for verification.
Refer to Figure 8 for the procedural flow for adjustment.

Password

The password is required to open an external calibration session. If the
password has not been changed since manufacturing, the password is “NI”.

Calibration Interval

The accuracy requirements of your measurement application determine
how often you should calibrate the NI 4071. NI recommends performing a
complete calibration at least once every two years. NI does not guarantee
the absolute accuracy of the NI 4071 beyond this two-year calibration
interval. You can shorten the calibration interval based on the demands
of your application. Refer to Appendix A: Calibration Options for more
information.
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Test Equipment

Table 1 lists the equipment required for calibrating the NI 4071. If you do
not have the recommended instruments, use these specifications to select a
substitute calibration standard.

Table 1. Required Test Equipment

Required Equipment

Recommended Models

Multifunction calibrator

Fluke 5720A*
(calibrated within the last 90 days)

Two sets of low thermal electromotive force
(EMF) copper cables

Two sets of Fluke 5440 cables

A means of creating a short (<100 mQ2) with low
thermal EMF (<150 nV) across the HI and LO
input banana plug connectors on the NI 4071

Pomona 5145 insulated double banana plug
shorting bar

Two sets of banana-to-banana cables with length
not to exceed 4 in.

Two Pomona B-4 banana-to-banana patch cords
(cables)

Double banana plug with binding posts.

Pomona 5405 Binding Post

Insulated low thermal electromotive force
(EMF) spade lugs

Two Pomona 2305 lugs

Chassis

National Instruments PXI chassis and controller

* The 90-day DC current uncertainty of the Fluke 5720A is not adequate to calibrate the 100 uA and 1 mA DC current ranges
on the NI 4071. See Table 14 in the Verifying DC Current section for information on the required uncertainty.

Table 2 lists the optional equipment and some available models for
calibrating the NI 4071 and is only used for frequency verification.

Table 2. Optional Test Equipment

Optional Equipment

Available Models

A device capable of generating pulse trains at
the frequencies listed in Table 27

NI PXI-6608 counter/timer module

Any additional equipment needed to connect the
external frequency source to the NI 4071

National Instruments TB-2715 terminal block

Shielded cable

National Instruments SH68-68-D1 shielded
cable

Double banana plug with strain relief

Pomona MDP 4892 double banana plug with
strain relief

NI 4071 Calibration Procedure
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Table 2. Optional Test Equipment (Continued)

Optional Equipment Available Models
Coaxial cable RG178
1 GQ reference standard resistor IET Labs SRL-1G

Test Conditions

Follow these guidelines to optimize the connections and the environment
during calibration:

© National Instruments Corporation

Ensure that the PXI chassis fan speed is set to HI and that the fan filters
are clean.

Use PXI filler panels in all vacant slots to allow proper cooling.

Plug the PXI chassis and the calibrator into the same power strip to
avoid ground loops.

Power on and warm up both the calibrator and the NI 4071 for at least
60 minutes before beginning this calibration procedure.

Maintain an ambient temperature of 23 =1 °C.
Maintain an ambient relative humidity of less than 60%.

Allow the calibrator to settle fully before taking any measurements.
Consult the Fluke 5720A user documentation for instructions.

Allow the thermal EMF enough time to stabilize when you change
connections to the calibrator or the NI 4071. The suggested time
periods are stated where necessary throughout this document.

Keep a shorting bar connected between the V GUARD and
GROUND binding posts of the calibrator at all times.

Clean any oxidation from the banana plugs on the Fluke 5440 cables
before plugging them into the binding posts of the calibrator or the
banana plug connectors of the NI 4071. Oxidation tarnishes the copper
banana plugs so that they appear dull rather than shiny and leads to
greater thermal EMF.

Keep the blue banana plugs on the Fluke 5440 cables connected to the
V GUARD binding post of the calibrator at all times.

Prevent the cables from moving or vibrating by taping or strapping
them to a nonvibrating surface. Movement or vibration causes
triboelectric effects that can result in measurement errors.
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Calibration Procedures

The calibration process includes the following steps:
1. Initial Setup—Set up the test equipment.

2. Verification Procedures—\Verify the existing operation of the device.
This step confirms whether the device is operating within its specified
range prior to calibration. Figure 7 shows the procedural flow for
verification.

3. Adjustment Procedures—Perform an external adjustment of the device
that adjusts the calibration constants with respect to a known voltage
source. Figure 8 shows the procedural flow for adjustment.

4. Reverification—Repeat the verification procedure to ensure that the
device is operating within its specifications after adjustment.

These steps are described in more detail in the following sections.

@ Notes In some cases, the complete calibration procedure may not be required. Refer to
Appendix A: Calibration Options for more information.

Throughout the procedure, refer to the C/C++ function call parameters for the LabVIEW
input values.

Initial Setup

@ Note This section is necessary for pre-adjustment verifications only. If you are performing
a post-adjustment verification, skip the setup and go directly to the Verifying DC Voltage
section.

To set up the test equipment, complete the following steps:

1.  Remove all connections from the four input banana plug connectors on
the NI 4071.

2. Verify that the calibrator has been calibrated within the time limits
specified in the Test Equipment section, and that DC zeros calibration
has been performed within the last 30 days. Consult the Fluke 5720A
user documentation for instructions on calibrating these devices.

@ Note Ensure that both the calibrator and the NI 4071 (installed in a powered-on
PXI chassis) are warmed up for at least 60 minutes before you begin this procedure.
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3. Call the niDMM Initialize VI with the Instrument Descriptor of the
device to create an instrument session.

LabVIEW Block Diagram C/C++ Function Call

Call nipMM_init with the following
parameters:

Instrument_Descriptor: The name of
instrument handle ot | (e device to calibrate. You can find this

Instrument Descriptor ~

ID Query - . .
Resat - error out name under Devices and Interfaces in
error in {no error) Measurement & Automation Explorer
(MAX)

ID_Query: VI_FALSE
Reset: VI_FALSE

@ Note You will use this session in all subsequent VI and function calls throughout the
verification procedures. For more information on using the niDMM Initialize VI or the
niDMM_init function, refer to the NI Digital Multimeters Help.

4. Call the niDMM Configure Powerline Frequency VI.

LabVIEW Block Diagram C/C++ Function Call
Call

niDMM_ConfigurePowerLineFrequency
with the following parameters:

Instrument_Handle: The instrument handle

instrument handle IT] instrument handle out
nt ) %ﬁ t from niDMM_init
efror in {no errar efrar oul . .
PowerLine Frequency: Set this parameter to

Powerline Frequency . ;
50 or 60, depending on the powerline

frequency (in hertz) powering your
instruments; select 50 for 400 Hz powerline
frequencies

5. Call the niDMM Self Cal VI.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_SelfcCal with the following
instrument handle T instrument handle out | parameters:
&rrar in (o error) %Q:‘% error out Instrument_Handle: The instrument handle

from niDMM_init
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Verification Procedures

You can use the verification procedures described in this section for

both pre-adjustment and post-adjustment verification. The verification
procedures and the steps within them must be performed in the order listed;
however, you can opt to omit entire sections (for example, the entire

Verifying AC Current section).

The parameters Range, Resolution, and Sample Interval used in VI and
function calls throughout this section have floating point values. For
example, if Range = 1, the floating point value is 1. 0. The parameters
Trigger Count, Sample Count, Array Size, and ParamValue have
integer values. Refer to the NI Digital Multimeters Help for more
information about parameter values.

@ Note Many of the parameter values listed in this document are expressed in scientific
notation. Some programming languages do not support the direct entry of numbers in this
format. Be sure to properly enter these values with the appropriate number of zeros. For
example, you must enter the scientific notation number 10e—6 as 0. 00001 and the number
100e3 as 100000. If your programming language supports numeric entries in scientific
notation, NI recommends that you use this feature to minimize possible data entry errors.

Verifying DC Voltage

To verify DC voltage of the NI 4071, complete the following steps:

1. Plug in the insulated banana plug shorting bar across the HI and
LO banana plug connectors on the NI 4071.

2. Wait one minute for the thermal EMF to stabilize.
Call the niDMM Reset VI.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_reset with the following
instrument handle HIBHF instrument handle out parameter:
errar in (no errar) M errar aut

Instrument_Handle: The instrument
handle from nibMM_init

NI 4071 Calibration Procedure
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4. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

instrument handle HIDHH

Function = ﬁ?gfg

errar in (no error) ==

Range

error out

inskrument handle out

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init
Resolution_Digits: 7.5
Measurement_Function:
NIDMM_VAL_DC_VOLTS

Range: 100 mv

5. Set a writable niDMM property node to set the input resistance of the
NI 4071 to >10 GQ.

LabVIEW Block Diagram

C/C++ Function Call

nskrument handle in
/o

EFTOr in fno errar
Fau K

LPropert Mode

=t niDMM

Input Resistance
MIDMM_WAL_GREATER_THAMN_10_GIGAOHM

]
2

nstrurient handle out

L3

e 5

Call nipMM
SetAttributeVi
Realé64 with the
following parameters:

Instrument_Handle:
The instrument handle
from niDMM_init
Attribute_ID:
NIDMM_ATTR_INPUT_
RESISTANCE
Attribute_Value:
NIDMM_VAL_
GREATER_THAN_
10_GIGAOHM

© National Instruments Corporation
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6. Call the niDMM Read VI.
mode offset.

Store the result as the 100 mV >10 GQ

LabVIEW Block Diagram C/C++ Function Call
Call nipMM_read with the following
parameters:
instrument handle HIIGHF instrument handle out . .
o ) ¢ AL Memcuroment :lnstiliu?ent_ﬂandle: T.he instrument
Errar in (no error Tm error oLIE andle Irom niDMM_1init
faxirum Time {msec) E—

Reading: Store the result as the
100 mV >10 G mode offset.
Maximum_Time: -1

7. Set a writable niDMM property node to set the input resistance of the

NI 4071 to 10 MQ.

LabVIEW Block Diagram C/C++ Function Call
Call nipMM
SetAttributeViReal64
with the following
nstrument handle in nstrument handle ouk parameters:
[1/ik ]
Froperty Tiode] Instrument_Handle:
w Lim_zerty. Hods 5 The instrument handle
= n niorM . ..
= ¥ from niDMM_init
Attribute_ID:
MIDMM_YAL_10_MEGAOHM -] NIDMM_ATTR_INPUT
RESISTANCE
Attribute_Value:
NIDMM_VAL_10_MEGAOHM
8. Call the niDMM Read VI. Store the result as the 100 mV 10 M€ mode
offset.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle HIDHF instrument: handle ook . .
_ 2 Al Memsrement Instrument_Handle: The instrument
etrar in (na errar) Tem grror QUL handle from niDMM_init
Maximum Time (msec) Reading: Store the result as the 100 mV
10 MQ mode offset.
Maximum_Time: -1
NI 4071 Calibration Procedure 10 ni.com




9. Set a writable niDMM property node to set the input resistance of the
NI 4071 to >10 GQ.

LabVIEW Block Diagram

C/C++ Function Call

nstrument handle in

1/0

POt in (ho etrar

Property Mode

S=F nDMM R

[=tH

Input Resistance

MIDMM_WAL_GREATER_THAN_10_GIGAOHM

nstrument handle out

— s

= NIDMM_ATTR_INPUT

Call nipMM
SetAttributeVi
Realé64 with the
following parameters:

Instrument_Handle:
The instrument handle
from niDMM_init
Attribute_ID:

RESISTANCE
Attribute_Value:
NIDMM_VAL_
GREATER_THAN_
10_GIGAOHM

10. Call the niDMM Read VI. Subtract the previously stored
100 mV >10 GQ mode offset from this measurement. Verify that this
measurement falls between the limits listed in Table 21.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle HIGFAF inskrument handle out
) o L Maasuremnent
errar in {no errar) p————y
Maximum Time {msec) E—

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Subtract the previously stored
100 mV >10 GQ mode offset from

this measurement. Verify that this
measurement falls between the limits
listed in Table 21.

Maximum_Time: -1

© National Instruments Corporation
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11. Set a writable niDMM property node to set the input resistance of the

NI 4071 to 10 MQ.

LabVIEW Block Diagram C/C++ Function Call
Call nipMM
SetAttributeViReal64
with the following
@ nstrurnent handle out parameters:
[BEE, et
Fraperty Tiode] Instrument_Handle: The
w Lim_p:rw. Hode g instrument handle from
Saik n nibMM -
— = - niDMM_init
Attribute_ID:
MIDMM WAL 10 MEGADHM eeecl PR T | NIDMM_ATTR_INPUT_
RESISTANCE
Attribute_Value:
NIDMM_VAL_10_MEGAOHM
12. Call the niDMM Read VI. Subtract the previously stored 100 mV
10 MQ mode offset from this measurement. Verify that this
measurement falls between the limits listed in Table 21.
LabVIEW Block Diagram C/C++ Function Call
Call nipMM_read with the following
parameters:
Instrument_Handle: The instrument
instrument handle IO inskrument handle out handle from nipMM_init )
in( ) S’ L Measurement Reading: Subtract the previously stored
Error in Lo errar Be= 2rror ouk
Maximum Time (msec) IQO mV 10 MQ mode. offset frqm
this measurement. Verify that this
measurement falls between the limits
listed in Table 21.
Maximum_Time: -1

NI 4071 Calibration Procedure 12
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13. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

HIDME

instrument handle
Function — Effg

inskrument handle out

EFrOF in (N0 etror) ==

Range

errar ouk

Range: 1

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init
Resolution_Digits: 7.5
Measurement_Function:
NIDMM_VAL_DC_VOLTS

14. Set a writable niDMM property node to set the input resistance of the

NI 4071 to >10 GQ.

LabVIEW Block Diagram

C/C++ Function Call

nstrument handle in

10

Errar in (no error
at

LPropert Mode

B=t niMM §

Input Resistance
MIDMM_WAL_GREATER_THAM_10_GIGACH

- L

nstrument handle ouk

|5

Call nipMM
SetAttributeVi
Realé64 with the
following parameters:

Instrument_Handle:
The instrument handle
from niDMM_init
Attribute_ID:
NIDMM_ATTR_INPUT_
RESISTANCE
Attribute_Value:
NIDMM_VAL_
GREATER_THAN_
10_GIGAOHM

© National Instruments Corporation
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15. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 21.

LabVIEW Block Diagram C/C++ Function Call
Call nipMM_read with the following
parameters:
instrument handle B instrument handle out Instrument Handle: The instrument
_ e L Measurement -, o
Error in (no errar) Bm arrar QL handle from nibMM_init
Maximum Time {msec) E—

Reading: Verify this measurement falls
between the limits listed in Table 21.
Maximum_Time: -1

16. Set a writable niDMM property node to set the input resistance of the
NI 4071 to 10 MQ.

LabVIEW Block Diagram C/C++ Function Call
Call nipMM
SetAttributeViReal64
with the following
nsktrurnent handle in nstrument handle ouk parameters:
170K L SRR
Fraperts Tiods] Instrument_Handle: The
w im_p:rty. tiode & instrument handle from
Ea b i nibMM -
— = - niDMM_init
Attribute_ID:
MIDMM_WAL 10 _MEGACHM e p5at | NIDMM_ATTR_INPUT
RESISTANCE
Attribute_Value:
NIDMM_VAL_10_MEGAOHM
17. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 21.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle G instrument handle out Instrument Handle: The instrument
G L Measurement T, .
errar in {no errar) —I B grror out handle from ni DMM_1nit
Maxdmum Time {msec) Reading: Verify this measurement falls
between the limits listed in Table 21.
Maximum_Time: -1

NI 4071 Calibration Procedure 14 ni.com




18. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

inskrument handle out

instrument handle D

Function

= #
43,641

EFror in (N0 error) ==

Range

errar ouk

Range: 10

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init
Resolution_Digits: 7.5
Measurement_Function:
NIDMM_VAL_DC_VOLTS

19. Set a writable niDMM property node to set the input resistance of the

NI 4071 to >10 GQ.

LabVIEW Block Diagram

C/C++ Function Call

nstrument handle in

1s0

Error in (no error

LPropert Mode

B npMM B

Inpuk Resistance

MIDMM_YAL_GREATER_THAM_10_GIGACHM

=1

nstrument handle out

|5

Call nipMM
SetAttributeVi
Realé64 with the
following parameters:

Instrument_Handle:
The instrument handle
from niDMM_init
Attribute_ID:
NIDMM_ATTR_INPUT_
RESISTANCE
Attribute_Value:
NIDMM_VAL_
GREATER_THAN_
10_GIGAOHM

© National Instruments Corporation
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20. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 21.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

errar in {no error)

Maximum Time {msec) E—

instrument handle out
Measuremeant
B gprar ouk

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from nibMM_init

Reading: Verify this measurement falls
between the limits listed in Table 21.
Maximum_Time: -1

21. Set a writable niDMM property node to set the input resistance of the
NI 4071 to 10 MQ.

LabVIEW Block Diagram C/C++ Function Call

Call nipMM
SetAttributeViReal64
with the following

nstrurnent handle in nskrurnent handle out parameters:

[k | CI0

L . Instrument_Handle: The
- B by I .

@ nmper —= 5 instrument handle from

[Sac a =% niDMM -, . ..

==1 . niDMM_1init

Attribute_ID:

MIDMM_YAL_10_MEGAGHM e om | NIDMM_ATTR_INPUT
RESISTANCE
Attribute_Value:
NIDMM_VAL_10_MEGAOHM

22. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 21.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

errar in {no error)

Madimum Time (msec) E—

instrument handle out
o L Measuremnent
E==grror out

Call niDMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from nibMM_init

Reading: Verify this measurement falls
between the limits listed in Table 21.
Maximum_Time: -1

NI 4071 Calibration Procedure
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23. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument

instrument handle HICHET instrument handle out . L.
Function ©[22F handle from niDMM_init
EFFOF in (R0 error) == errar out Resolution_Digits: 7.5
Range Measurement_Function:
NIDMM_VAL_DC_VOLTS
Range: 100
24. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 21.
LabVIEW Block Diagram C/C++ Function Call

instrument handle

instrument handle out
Measurement

Error in (no efror)

Mazimum Time {msec) E—

E=grrgr ouk

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 21.
Maximum_Time: -1

25. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

inskrument handle out

instrument handle FAIG
Function — -ﬁ,g:fg
error in (no error) == et
Range

errar ouk

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init
Resolution_Digits: 7.5
Measurement_Function:
NIDMM_VAL_DC_VOLTS

Range: 1000

© National Instruments Corporation
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26. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 21.

LabVIEW Block Diagram C/C++ Function Call

Call nipMM_read with the following
parameters:

instrument handle inskrument handle out Instrument Handle: The instrument

M 3
Erfzf'ﬁtmen handle from nibMM_init

Reading: Verify this measurement falls
between the limits listed in Table 21.

Maximum_Time: -1

Error in {no errar)
Maximum Time (msec)

27. Remove the shorting bar from the NI 4071.
28. Reset the calibrator.

29. Connect the NI 4071 and the Fluke 5720A calibrator using the
Fluke 5440 cable, as shown in Figure 1. Table 3 lists the cable
connections.

@
@0

W NATIONAL
¥ INSTRUMENTS

NI PXI-4071
7112 Digit FlexDMM

o

GUARD GROUND

AUX
CURRENT

| 1 NI 4071 2 Fluke 5720A Calibrator 3 Fluke 5440 Cable

Figure 1. Cable Connections for Voltage and 2-Wire Resistance
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Table 3. Fluke 5440 Cable Connections

Banana Plug Connector Banana Plug Color Binding Post Label
(NI 4071) (Fluke 5440 Cable) (Fluke 5720A Calibrator)
HI Red OUTPUT HI
LO Black OUTPUT LO
(No connection) Blue V GUARD

30. Wait two minutes for the thermal EMF to stabilize.
31. Output 90 mV on the calibrator with the range locked to 2.2 V.

@ Note This calibrator range prevents a 50 Q output resistance from creating a voltage
divider with the internal resistance of the NI 4071.

32. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_ConfigureMeasurement
Digits with the following parameters:

Resolution in Digits Instrument_Handle: The instrument
instrument handle TG inskrument handle out , ..
Function - [82.% handle from niDMM_init
error in (no error) === error out Resolution_Digits: 7.5
Range Measurement_Function:
NIDMM_VAL_DC_VOLTS
Range: 0.1
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33. Set a writable niDMM property node to set the input resistance of the
NI 4071 to >10 GQ.

LabVIEW Block Diagram C/C++ Function Call

Call nipMM
SetAttributeVi
Realé64 with the

following parameters:

nstrument handle in

— Instrument_Handle:
im_P:ft _[':1;38 . The instrument handle
L=< O 2 from niDMM_init
Attribute_ID:
MIDMM_¥AL_GREATER_THAN_L0_GIGACHM = NIDMM ATTR_INPUT_

RESISTANCE

Attribute_Value:
NIDMM_VAL_GREATER
_THAN_10_GIGAOHM

34. Call the niDMM Read VI. Subtract the previously stored
100 mV >10 GQ mode offset from this measurement. Verify the result
falls between the limits listed in Table 21.

LabVIEW Block Diagram C/C++ Function Call

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
instrumént handle ;DOM;_LEZ::EZP:E:?HC"E ouk handl? frf)m niDMM_init .

error in (no error) Teemgrror out Reading: Subtract the previously stored
Maxdmum Time (msec) ———— 100 mV >10 GQ mode offset from this
measurement. Verify the result falls
between the limits listed in Table 21.
Maximum_Time: -1
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35. Set a writable niDMM property node to set the input resistance of the
NI 4071 to 10 MQ.

LabVIEW Block Diagram

C/C++ Function Call

nstrument handle in
Tro b

1

Errar in gnl:I EI’I’CII’i

'_Property Mode

nskrument handle out
]

S=tonioMM §

(2=t

Input Resistance

J

MIDMM_Yal_10_MEGAOHM

s | 51|

Call nipMM
SetAttributeViReal64
with the following
parameters:

Instrument_Handle: The
instrument handle from
niDMM_init
Attribute_ID:
NIDMM_ATTR_INPUT_
RESISTANCE
Attribute_Value:
NIDMM_VAL_10_MEGAOHM

36. Call the niDMM Read VI. Subtract the previously stored
100 mV 10 MQ mode offset from this measurement. Verify the result
falls between the limits listed in Table 21.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

errar in {no errar)

Fas L MeasuUrement

Maximum Time {msec) E—

oo gprar ouk

inskrument handle out

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Subtract the previously stored
100 mV 10 MQ mode offset from this
measurement. Verify the result falls
between the limits listed in Table 21.
Maximum_Time: -1

5

Note

37. Output —-90 mV on the calibrator with the range locked to 2.2 V.

This calibrator range prevents the 50 Q output resistance of the 220 mV range from

creating a voltage divider with the internal resistance of the NI 4071.

© National Instruments Corporation
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38. Set a writable niDMM property node to set the input resistance of the

NI 4071 to >10 GQ.

LabVIEW Block Diagram C/C++ Function Call

nstrument handle in

Call nipMM
SetAttributeVi
Realé64 with the
following parameters:

nstrument handle out

Instrument_Handle:

/0

The instrument handle

0 . &
== S =t MM RETTT : from niDMM_init
: Attribute_ID:
: .
NIDMM_YAL_GREATER_THAN_10_GIGACHM s = NIDMM_ATTR_INPUT_
RESISTANCE

Attribute_Value:
NIDMM_VAL_GREATER
_THAN_10_GIGAOHM

39. Call the niDMM Read VI. Subtract the previously stored

100 mV >10 GQ mode offset from this measurement. Verify the result
falls between the limits listed in Table 21.

LabVIEW Block Diagram C/C++ Function Call

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument

instrument handle TIGHH

instrument handls out | handle from niDMM_init

o L Measuremnent

Reading: Subtract the previously stored

errar in {no error)

Madimum Time (msec) E—

E==grror out

100 mV >10 G mode offset from this
measurement. Verify the result falls
between the limits listed in Table 21.
Maximum_Time: -1

NI 4071 Calibration Procedure
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40. Set a writable niDMM property node to set the input resistance of the

NI 4071 to 10 MQ.

LabVIEW Block Diagram

C/C++ Function Call

nstrurment handle in

nstrurnent handle out

10 :l

Errar in gnl:I errori

]
'_Propert‘f Mode

S=tonioMM §

(2=t

»

Call nipMM
SetAttributeViReal64
with the following
parameters:

Instrument_Handle: The
instrument handle from
niDMM_init
Attribute_ID:

MIDMM_YAL_10_MEGAOHM e B | NIDMM_ATTR_INPUT_
RESISTANCE
Attribute_Value:
NIDMM_VAL_10_MEGAOHM
41. Call the niDMM Read VI. Subtract the previously stored
100 mV 10 MQ mode offset from this measurement. Verify that the
result falls between the limits listed in Table 21.
LabVIEW Block Diagram C/C++ Function Call

instrument handle

Errar in (no error)

e L Measurement

: ' == gprar ouk
Mazimum Time {msec)

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
FIDHE instrurment handle out handle from niDMM init

Reading: Subtract the previously stored
100 mV 10 MQ mode offset from this
measurement. Verify that the result falls
between the limits listed in Table 21.
Maximum_Time: -1

42. Output 0.9 V on the calibrator.
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43. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram C/C++ Function Call

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Resalution in Digits Instrument_Handle: The instrument
instrument handle RAIDFT instrument handle out . L
Function 0 [22.% handle from nibMM_init
error in (no errar) == et efrar ouk Resolution_Digits: 7.5
Range Measurement_Function:
NIDMM_VAL_DC_VOLTS
Range: 1

44. Set a writable niDMM property node to set the input resistance of the
NI 4071 to >10 GQ.

LabVIEW Block Diagram C/C++ Function Call

Call nipMM
SetAttributeVi
Realé64 with the
following parameters:

nstrument handle out

nstrument handle in
/0

Instrument_Handle:

Froperty Hode] The instrument handle
== p=F nDMM AFTT from niDMM_init
Attribute_ID:
MIDMM_YAL_GREATER_THAN_10_GIGACHM b NIDMM_ATTR_INPUT_
RESISTANCE
Attribute_Value:
NIDMM VAL_
GREATER_THAN_
10_GIGAOHM
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45. Call the niDMM Read VI.
limits listed in Table 21.

Verify this measurement falls between the

LabVIEW Block Diagram C/C++ Function Call
Call nipMM_read with the following
parameters:
instrument handle ;;OM;—L L':'];:;'u"::r”nte:‘?”dle °t | Instrument_Handle: The instrument
Max;;ru?; i_::;rﬁgn(;rsrsg beem v ot handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 21.
Maximum_Time: -1

46. Set a writable niDMM property node to set the input resistance of the

NI 4071 to 10 MQ.

LabVIEW Block Diagram C/C++ Function Call
Call nipMM
SetAttributeViReal64
with the following
nstrument handle in nstrument handle ook
:l parameters:
[Liok S
Froparty fiode] Instrument_Handle: The
@ Froperty lode instrument handle from
T D= oniDMM h
¥ niDMM_init
Attribute_ID:
MIDMM_YAL_10_MEGAOHM | NIDMM_ATTR_INPUT

RESISTANCE
Attribute_Value:
NIDMM_VAL_10_MEGAOHM

47. Call the niDMM Read VI.
limits listed in Table 21.

Verify this measurement falls between the

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle HIGFAF inskrument handle out Instrument Handle: The instrument
] P L Maasuremnent - s
Error in (no error) Tm vt GLE handle from niDMM_init
Maximum Time {msec) E—

Reading: Verify this measurement falls
between the limits listed in Table 21.
Maximum_Time: -1

48. Output —0.9 V on the calibrator.
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49. Set a writable niDMM property node to set the input resistance of the

NI 4071 to >10 GQ.

LabVIEW Block Diagram

C/C++ Function Call

nskrument handle in
¥

nskrument handle out

ErFOr in (No errar

n= nioMM

Call nipMM
SetAttributeVi
Realé64 with the
following parameters:

Instrument_Handle:
The instrument handle

[T S v P I from niDMM_init
: Attribute_ID:
f -
MIDMM WAL GREATER THAM_10_GIGAGHM =y NIDMM_ATTR_INPUT_
RESISTANCE
Attribute_Value:
NIDMM_VAL_
GREATER_THAN_
10_GIGAOHM
50. Call the niDMM Read VI. Verify this measurement falls between the
limits listed in Table 21.
LabVIEW Block Diagram C/C++ Function Call
Call nipMM_read with the following
parameters:
instrument handle RG] instrument handle out . .
L et Instrument_Handle: Tlhe instrument
errar in (no error) Toeem ppat Lt handle from nibMM_init
Maximum Time (msec) Reading: Verify this measurement falls
between the limits listed in Table 21.
Maximum_Time: -1
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51. Set a writable niDMM property node to set the input resistance of the
NI 4071 to 10 MQ.

LabVIEW Block Diagram

C/C++ Function Call

nstrument handle in
Ti0 b

L]

Errar in inl:I EI’I’CII’i

i

Property Node

nskrument handle out
e

[=ask

Input Resistance

MIDMM _WAL_10_MEGAOHM

n=%oniDMM G

1]

o p e o

Call nipMM
SetAttributeViReal64
with the following
parameters:

Instrument_Handle: The
instrument handle from
niDMM_init
Attribute_ID:
NIDMM_ATTR_INPUT_
RESISTANCE
Attribute_Value:
NIDMM_VAL_10_MEGAOHM

52. Call the niDMM Read VI.

limits listed in Table 21.

Verify this measurement falls between the

LabVIEW Block Diagram

C/C++ Function Call

instrument handle HIGFAF inskrument handle out
) o L Maasuremnent
errar in {no errar) p————y
Maximum Time {msec) E—

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 21.
Maximum_Time: -1

53. Output 9 V on the calibrator.

© National Instruments Corporation
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54. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

instrument handle out

instrument handle

HIDHM

Function

0, B

#]

errar in (no errar)
Range

- ]

error auk

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from nibMM_init
Resolution_Digits: 7.5
Measurement_Function:
NIDMM_VAL_DC_VOLTS

Range: 10

55. Set a writable niDMM property node to set the input resistance of the

NI 4071 to >10 GQ.

LabVIEW Block Diagram

C/C++ Function Call

nskrument handle in

I/0

ErFOr in (No errar
Sau K

n= nioMM

Input R.esiskance

MIDMM_Y&L_ GREATER_THAM_10_GIGACHM

:
=

Call nipMM
SetAttributeVi
Realé64 with the
following parameters:

nskrument handle out

Instrument_Handle:
The instrument handle
from niDMM_init
Attribute_ID:
NIDMM_ATTR_INPUT_
RESISTANCE
Attribute_Value:
NIDMM_VAL_GREATER
_THAN_10_GIGAOHM

NI 4071 Calibration Procedure
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56. Call the niDMM Read VI.

limits listed in Table 21.

Verify this measurement falls between the

errar in {no error)

Maimum Time (msec) — 1

! - Measurement
B grrar ouk

LabVIEW Block Diagram C/C++ Function Call
Call nipMM_read with the following
parameters:
instrument handle HIDHF instrument: handle ok

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 21.
Maximum_Time: -1

57. Set a writable niDMM property node to set the input resistance of the
NI 4071 to 10 MQ.

LabVIEW Block Diagram

C/C++ Function Call

nstrument handle in
Tr0 b

=
errar in inu:u errori LPVUDEFW Mode

T Nt nioMM o

1]

Input Resistance

MIDMM _WAL_10_MEGAOHM

i | 51|

nskrument handle out
]

Call nipMM
SetAttributeViReal64
with the following
parameters:

Instrument_Handle: The
instrument handle from
niDMM_init
Attribute_ID:
NIDMM_ATTR_INPUT_
RESISTANCE
Attribute_Value:
NIDMM_VAL_10_MEGAOHM

58. Call the niDMM Read VI.

limits listed in Table 21.

Verify this measurement falls between the

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle HIDHF instrument handle out Instrument Handle: The instrument
el L Measurement - L
Error in (no error) T spror OUE handle from niDMM_init
Mazimum Time {msec) E—

Reading: Verify this measurement falls
between the limits listed in Table 21.
Maximum_Time: -1

© National Instruments Corporation
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59. Refer to Table 4 for the appropriate calibrator outputs and parameter
values as you complete the following steps:

a.

On the calibrator, output the value listed under Calibrator Output
in Table 4 for the current iteration.

b. Seta writable niDMM property node to set the input resistance of
the NI 4071 to the value shown in Table 4 for the current iteration.

LabVIEW Block Diagram

C/C++ Function Call

nstrument handle in
Tio

EPFOr in (N0 strar

B=% niDMM &

nstrument handle out

Call niDMM
SetAttributeVi
Real64 with the
following parameters:

Instrument_Handle:
The instrument handle
from niDMM_init

[ e e L LR T] ==
i Attribute_ID:
_nut Resiskance i -rror ouk
MIDMM_AL_GREATER_THAN_10_GIGACHHM = NIDMM_ATTR_INPUT_
RESISTANCE
Attribute_Value:
NIDMM_VAL_
GREATER_THAN_
10_GIGAOHM
c. Call the niDMM Read VI. Verify that this measurement falls
between the limits listed in Table 21.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle TICHF instrument handle ook . .
1 Measurement Instrument_Handle: The instrument
errar in {no error) handle from nibMM_init

Maximum Time {msec) E—

B grrar ouk

Reading: Verify this measurement falls
between the limits listed in Table 21.
Maximum_Time: -1
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60. Repeat step 59 for each of the remaining iterations shown in Table 4.

Table 4. niDMM 10V Linearity Settings
Iteration Calibrator Output Input Resistance
1 5V >10 GQ
2 25V >10 GQ
3 -25V >10 GQ
4 -5V >10 GQ
5 -9V >10 GQ
61. With the calibrator still set at -9 V, set a writable niDMM property
node to set the input resistance of the NI 4071 to 10 MQ.
LabVIEW Block Diagram C/C++ Function Call
Call nipMM

nstrument handle in

B ]
rror in (no error) LPD"DF'B“: Node .
lE it n == niDMM n

0
Input Resistance
MIDMM_YAL_10_MEGACHM -

nstrument handle out

SetAttributeViReal64
with the following
parameters:

Instrument_Handle: The
instrument handle from
niDMM_init
Attribute_ID:
NIDMM_ATTR_INPUT_
RESISTANCE
Attribute_Value:
NIDMM_VAL_10_MEGAOHM

62. Call the niDMM Read VI.

limits listed in Table 21.

Verify this measurement falls between the

LabVIEW Block Diagram

C/C++ Function Call

instrument handle FIDHE instrurment handle out
) Sha” L Measurement
Brror in {(no error) S
Maximum Time {msec) E—

Call niDMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 21.
Maximum_Time: -1
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63. Output 90 V on the calibrator.

64. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

Caution Avoid touching the connections when outputting a high voltage from the
calibrator.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits
instrument handle
Funckion

Error in (no errot)
Range

HIDHH instrurnent handle out
. 2= #
LER
el errar ouk

Call nibMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init
Resolution_Digits: 7.5
Measurement_Function:
NIDMM_VAL_DC_VOLTS

Range: 100

65. Set a writable niDMM property node to set the input resistance of the

NI 4071 to 10 MQ.

LabVIEW Block Diagram C/C++ Function Call

Call nipMM
SetAttributeViRealb64
with the following

nstrument handle in nstrument handle out parameters:

[ —

Fromarty o] Instrument_Handle: The

Error in (no error) Limperty. hlode 5 instrument handle from

Toeit a =L niDMM n , L.

_— s niDMM_1init

Attribute_ID:

MIDMM_YaL_10_MEGADHM e BT | NIDMM_ATTR_INPUT
RESISTANCE
Attribute Value:
NIDMM_VAL_10_MEGAOHM
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66. Call the niDMM Read VI. Verify this measurement falls between the
limits listed in Table 21.

LabVIEW Block Diagram C/C++ Function Call
Call nipMM_read with the following
parameters:
instrument handle FIDHE instrurment handle out . :
L et Instrument_Handle: The instrument
Brror in {(no error) o handle from niDMM_init
Maximum Time {msec) E—

Reading: Verify this measurement falls
between the limits listed in Table 21.
Maximum_Time: -1

67. Output —90 V on the calibrator.

68. Call the niDMM Read VI. Verify this measurement falls between the
limits listed in Table 21.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle HIGFAF inskrument handle out Instrument Handle: The instrument
) o L Measurement - L
Error in (no error) Tm vt GLE handle from niDMM_init

Masimum Time (msec) ———— Reading: Verify this measurement falls

between the limits listed in Table 21.
Maximum_Time: -1

69. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_ConfigureMeasurement
Digits with the following parameters:

Resolution in Digits

Instrument_Handle: The instrument
instrument handle HIDFF inskrument handle out

Function &[22 t }l;andlle f.rom ]I';J._D.Ml/.[_ll’llt
Errar in (R0 error) = errar ou esolution_Digits: 7.5
Range Q

Measurement_Function:
NIDMM_VAL_DC_VOLTS
Range: 1000

© National Instruments Corporation 33 NI 4071 Calibration Procedure




70. Call the niDMM Read VI. The DMM must be in the 1000 V range
before you apply the voltage.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

instrument handle out

&ha” L Measurement

errar in {no error)

Maximum Time {msec) E—

B gprar ouk

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from nibMM_init

Reading: The DMM must be in the
1000 V range before you apply the
voltage.

Maximum_Time: -1

71. Output 1000 V on the calibrator.
72. Call the niDMM Read VI. Verify this measurement falls between the

limits listed in Table 21.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle IO inskrument handle out
) &ha” L Measurement
error in {no error) T ey or UL
Maximum Time {msec) S

Call niDMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 21.
Maximum_Time: -1

73. Output —1000 V on the calibrator.
74. Call the niDMM Read VI. Verify this measurement falls between the

limits listed in Table 21.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

instrument handle out

L Measurement

errar in {no error)

Madimum Time (msec) E—

E==grror out

Call niDMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 21.
Maximum_Time: -1

NI 4071 Calibration Procedure
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You have completed verifying the DC voltage of the NI 4071. Select one of
the following options:

» If you want to continue verifying other modes, go to the Verifying AC
Voltage section.

* If you do not want to verify other modes and you are performing a
post-adjustment verification, go to the Completing the Adjustment
Procedures section.

e If you do not want to verify any additional modes and you are
performing a pre-adjustment verification, call the niDMM Close VI to
close the session.

LabVIEW Block Diagram C/C++ Function Call
Call nipMM_close with the following
instrument handle FAIGHr parameters:
errar in {no error) ]| error out Instrument_Handle: The instrument

handle from niDMM_init
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Verifying AC Voltage
To verify AC voltage of the NI 4071, complete the following steps:
1. Reset the calibrator.

2. Connect the NI 4071 and the Fluke 5720A calibrator using the
Fluke 5440 cable, as shown in Figure 1. Table 3 lists the cable
connections.

Output 4.5 mV at 1 kHz on the calibrator.
4. Call the niDMM Reset VI to reset the NI 4071 to a known state.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_reset with the following
instrument handle HIDHH instrument handle aut parameter:
=
error in (o error) error out Instrument_Handle: The instrument

handle from nibDMM_init

5. Call the niDMM Configure Auto Zero VI.

LabVIEW Block Diagram C/C++ Function Call

Call

niDMM_ConfigureAutoZeroMode
with the following parameters:

instrument handle HIDHH inskrument handle out .
Auko Zero ;' g‘:’@ Instrument_Handle: The instrument
etror in (o error] srror out handle from niDMM_init

Auto_Zero_Mode:
NIDMM_VAL_AUTO_ZERO_ON
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6. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_ConfigureMeasurement
Digits with the following parameters:
RBSU"—'UDHL" Diailts - Instrument_Handle: The instrument
il HIDHMH i . . .
|nstrumentFuan|:tiDﬁ —I_Ef‘sﬁ instrument handle out handle f.rom l’lil._D.MI/.[_lnlt
errar in {no errar) == Error out ReSOlllthIl_DlgltS: 6.5
Range Measurement_Function:
NIDMM_VAL_AC_VOLTS
Range: 0.05
7. Call the niDMM Read VI. Verify this measurement falls between the
limits listed in Table 22.
LabVIEW Block Diagram C/C++ Function Call
Call nipMM_read with the following
parameters:
instrument handle FIGHE instrument handle auk . i
| T e 1 Instrument_Handle: The instrument
Error in {no error) SAC S handle from niDMM_init
Maximum Time (msec) ———— Reading: Verify this measurement falls
between the limits listed in Table 22.
Maximum_Time: -1
8. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_ConfigureMeasurement
Digits with the following parameters:
_ Resolution in Digits . Instrument_Handle: The instrument
instrument handle HICHET instrument handle out , L.
Function = |22 handle from niDMM_init
EFFOF in (R0 error) == errar out Resolution_Digits: 6.5
Range Measurement_Function:

NIDMM_VAL_AC_VOLTS_DCCOUPLED
Range: 0.05
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9. Call the niDMM Read VI.
limits listed in Table 22.

Verify this measurement falls between the

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

instrument handle out

L Measurement

errar in {no error)

Madimum Time (msec) E—

E==grror out

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from nibMM_init

Reading: Verify this measurement falls
between the limits listed in Table 22.
Maximum_Time: -1

10. Output 45 mV at 30 Hz on the calibrator.

11. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digiks

Call nibMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument

instrument handle HIDHF instrument handle ok , .
Function - [22% handle from nibMM_init
EFror in (N0 error) == error ouk Resolution_Digits: 6.5
Range Measurement_Function:
NIDMM_VAL_AC_VOLTS_DCCOUPLED
Range: 0.05
12. Call the niDMM Read VI. Verify this measurement falls between the
limits listed in Table 22.
LabVIEW Block Diagram C/C++ Function Call

instrument handle

instrument handle out

Call niDMM_read with the following
parameters:

Instrument_Handle: The instrument

M £
error in {no error) Sl _E;Z:L,;r,imen handle from niDMM_init
Maximum Time (msec) Reading: Verify this measurement falls
between the limits listed in Table 22.
Maximum_Time: -1
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13. Refer to Table 5 for the appropriate calibrator outputs and parameter

values as you complete the following steps:

On the calibrator, output the value listed under Calibrator Output
in Table 5 for the current iteration.

Call the niDMM Config Measurement VI with Function set to
NIDMM_VAL_AC_VOLTS, and set the remaining parameters as
shown in Table 5 for the current iteration. The niDMM Config
Measurement VI is polymorphic. To change the selected instance
of this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

Call nibMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

insk t handl HIEFF inst k handle out . . . .
istrumen Fuan';tinﬁ N TS handle o Resolution_Digits: Set as shown in
error in (no error) = &rrar aut Table 5 for the current iteration.
Range Measurement_Function:
NIDMM_VAL_AC_VOLTS
Range: Set as shown in Table 5 for the
current iteration.
Call the niDMM Read VI. Verify this measurement falls between
the limits listed in Table 22.
LabVIEW Block Diagram C/C++ Function Call

instrument handle

errar in {no errar)
Maximurmn Time {msec)

HIDHE

& -

inskrument handle out
Measurement

— 1

Koo grrar auk

Call niDMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 22.
Maximum_Time: -1
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d. Call the niDMM Config Measurement VI again, changing
Function to NIDMM_VAL_AC_VOLTS_DCCOUPLED. The niDMM
Config Measurement VI is polymorphic. To change the selected
instance of this polymorphic VI, right-click the VI and choose
Select Type followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digiks

instrument handle HIGHE

instrument handle out

Function I Ef.—,ﬁ

EFFOr in (Ao error) ==

Range

errar ouk

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from nibMM_init
Resolution_Digits: Set as shown in
Table 5 for the current iteration.
Measurement_Function:
NIDMM_VAL_AC_VOLTS_DCCOUPLED
Range: Set as shown in Table 5 for the
current iteration.

e. Call the niDMM Read VI. Verify this measurement falls between
the limits listed in Table 22.

LabVIEW Block Diagram C/C++ Function Call

Call nipMM_read with the following
parameters:

instrument handle HIGHH instrurment handle out . .

L Mensurament Instrument_Handle: Tlhe instrument
BrFor in {no error) Reen srrar it handle from niDMM_init

Mairnurn Tirme (msec) Reading: Verify this measurement falls
between the limits listed in Table 22.
Maximum_Time: -1
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14. Repeat step 13 for each of the remaining iterations shown in Table 5.

Table 5. niDMM Config Measurement Parameters

Calibrator Output niDMM Config Measurement Parameters
Iteration Amplitude | Frequency Function Range Resolution
1 45 mV 50 Hz NIDMM_VAL_AC_VOLTS 0.05 6%
45 mV 50 Hz NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.05 6%
2 45 mV 1 kHz NIDMM_ VAL_AC_VOLTS 0.05 6%
45 mV 1 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.05 6%
3 45 mV 1 kHz NIDMM_VAL_AC_VOLTS 0.5 6%
45 mV 1 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.5 6%
4 45 mV 20 kHz NIDMM_VAL_AC_VOLTS 0.05 6%
45 mV 20 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.05 6%
5 45 mV 50 kHz NIDMM_ VAL_AC_VOLTS 0.05 6%
45 mV 50 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.05 6%
6 45 mV 100 kHz NIDMM_VAL_AC_VOLTS 0.05 6%
45 mV 100 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.05 6%
7 45 mV 300 kHz NIDMM_VAL_AC_VOLTS 0.05 6%
45 mV 300 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.05 6%

15. Output 450 mV at 30 Hz on the calibrator.

16. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_ConfigureMeasurement
Digits with the following parameters:

Resalutian in Digits Instrument_Handle: The instrument
instrument handle HICHF instrurnent handle out , .
Function = 827 handle from niDMM_init
error in (no error) === error out Resolution_Digits: 6.5
Range Measurement_Function:
NIDMM_VAL_AC_VOLTS_DCCOUPLED
Range: 0.5
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17. Call the niDMM Read VI. Verify this measurement falls between the
limits listed in Table 22.

LabVIEW Block Diagram C/C++ Function Call
Call nipMM_read with the following
parameters:
instrument handle B instrument handle out Instrument Handle: The instrument
) &ha” L Measurement T .
Error in (no errar) Teemgpror out handle from nibMM_init
Mesimum Time (msec) ———— Reading: Verify this measurement falls

between the limits listed in Table 22.
Maximum_Time: -1

18. Refer to Table 6 for the appropriate calibrator outputs and parameter
values as you complete the following steps:

a.  On the calibrator, output the value listed under Calibrator Output
in Table 6 for the current iteration.

b. Call the niDMM Config Measurement VI with Function set to
NIDMM VAL_AC_VOLTS, and set the remaining parameters as
shown in Table 6 for the current iteration. The niDMM Config
Measurement VI is polymorphic. To change the selected instance
of this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument

Resolution in Digits handle from niDMM_init

instrument handle ATl instrument handle ook . . . .
Function  [&2F Resolution_Digits: Set as shown in
errar in (o error) = error out Table 6 for the current iteration.
Range Q

Measurement_Function:
NIDMM_VAL_AC_VOLTS

Range: Set as shown in Table 6 for the
current iteration.
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c. Call the niDMM Read VI. Verify this measurement falls between
the limits listed in Table 22.
LabVIEW Block Diagram C/C++ Function Call
Call nipMM_read with the following
parameters:
instrument handle FITGHF instrument handle out Instrument Handle: The instrument
] Pl Measurerment -, S
error in (no error) Teen arror Uk handle from niDMM_init
Maxdmun Time (msec) Reading: Verify this measurement falls
between the limits listed in Table 22.
Maximum_Time: -1
d. Call the niDMM Config Measurement VI again, changing
Function to NIDMM_VAL_AC_VOLTS_DCCOUPLED. The niDMM
Config Measurement VI is polymorphic. To change the selected
instance of this polymorphic VI, right-click the VI and choose
Select Type followed by Resolution in Digits.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_ConfigureMeasurement
Digits with the following parameters:
Instrument_Handle: The instrument
Resolution in Digits handle from niDMM_init
instrument handle HIDHM instrurment handle out . . e« .
Function 224 Resolution_Digits: Set as shown in
error in (no error) == Error out Table 6 for the current iteration.
Range Measurement_Function:
NIDMM_VAL_AC_VOLTS_DCCOUPLED
Range: Set as shown in Table 6 for the
current iteration.
e. Call the niDMM Read VI. Verify this measurement falls between
the limits listed in Table 22.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle HIDHF instrument handle out . :
_ 1 eastremet Instrument_Handle.I T.he instrument
Error in (no error) &e bem gprr CE handle from niDMM_init
Maxdrtum Time (msec) Reading: Verify this measurement falls
between the limits listed in Table 22.
Maximum_Time: -1
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Table 6. niDMM Config Measurement Parameters

Calibrator Output niDMM Config Measurement Parameters
Iteration Amplitude | Frequency Function Range | Resolution
1 450 mV 50 Hz NIDMM_VAL_AC_VOLTS 0.5 6%
450 mV 50 Hz NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.5 6%
2 450 mV 1 kHz NIDMM_VAL_AC_VOLTS 0.5 6%
450 mV 1 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.5 6%
3 450 mV 1 kHz NIDMM_VAL_AC_VOLTS 5 6%
450 mV 1 kHz NIDMM VAL_AC_VOLTS_DCCOUPLED 5 6%
4 450 mV 20 kHz NIDMM_VAL_AC_VOLTS 0.5 6%
450 mV 20 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.5 6%
5 450 mV 50 kHz NIDMM_VAL_AC_VOLTS 0.5 6%
450 mV 50 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.5 6%
6 450 mV 100 kHz NIDMM_VAL_AC_VOLTS 0.5 6%
450 mV 100 kHz NIDMM VAL_AC_VOLTS_DCCOUPLED 0.5 6%
7 450 mV 300 kHz NIDMM_ VAL_AC_VOLTS 0.5 6%
450 mV 300 kHz NIDMM_ VAL_AC_VOLTS_DCCOUPLED 0.5 6%

19. Output 4.5 V at 30 Hz on the calibrator.

20. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram C/C++ Function Call

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

_ Resolution in Digits _ Instrument_Handle: The instrument
instrument handle HIDHF instrument handle ok . L
Function T[22t handle from nibDMM_init
EFrOF in (RO error) == errar out Resolution_Digits: 6.5
Range Measurement_Function:

NIDMM_VAL_AC_VOLTS_DCCOUPLED
Range: 5
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21. Call the niDMM Read VI.
limits listed in Table 22.

Verify this measurement falls between the

LabVIEW Block Diagram C/C++ Function Call

Call nipMM_read with the following
parameters:

instrument handle TG inskrument handle out . :

L et Instrument_Handle: The instrument
Brror in {(no error) o handle from niDMM_init

Mairnurn Time {msec) Reading: Verify this measurement falls
between the limits listed in Table 22.
Maximum_Time: -1

22. Refer to Table 7 for the appropriate calibrator outputs and parameter
values as you complete the following steps:

a.  On the calibrator, output the value listed under Calibrator Output
in Table 7 for the current iteration.

b. Call the niDMM Config Measurement VI with Function set to
NIDMM_VAL_AC_VOLTS, and set the remaining parameters as
shown in Table 7 for the current iteration. The niDMM Config
Measurement VI is polymorphic. To change the selected instance
of this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

instrument handle NIDM; inskrument handle out
Function = F:,g il
errar ouk

EFrOF in (N0 etror) ==
Range

Call nibMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init
Resolution_Digits: Set as shown in
Table 7 for the current iteration.
Measurement_Function:
NIDMM_VAL_AC_VOLTS

Range: Set as shown in Table 7 for the
current iteration
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c. Call the niDMM Read VI. Verify this measurement falls between
the limits listed in Table 22.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle B instrument handle out
) &ha” L Measurement
Eror in (no error) Tee 2 ar OUE
Maximum Time {msec) E—

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from nibMM_init

Reading: Verify this measurement falls
between the limits listed in Table 22.
Maximum_Time: -1

d. Call the niDMM Config Measurement VI again, changing
Function to NIDMM_VAL_AC_VOLTS_DCCOUPLED. The niDMM
Config Measurement VI is polymorphic. To change the selected
instance of this polymorphic VI, right-click the VI and choose
Select Type followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digiks

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from nibDMM_init

|nstrumentFI':I?I|:'::iI;ﬁ g%’::‘t instrument handle ok Resolu tion_Digits: Set as shown in
EFror in (N0 error) == error ouk Table 7 for the current iteration.

Rangs Measurement_Function:
NIDMM_VAL_AC_VOLTS_DCCOUPLED
Range: Set as shown in Table 7 for the
current iteration.

e. Call the niDMM Read VI. Verify this measurement falls between
the limits listed in Table 22.
LabVIEW Block Diagram C/C++ Function Call

instrument handle

instrument handle out

Measurement

errar in {no errar)

faximum Time {msec) E—

B gprar ouk

Call niDMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from nibMM_init

Reading: Verify this measurement falls
between the limits listed in Table 22.
Maximum_Time: -1
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Table 7. niDMM Config Measurement Parameters

Calibrator Output niDMM Config Measurement Parameters
Iteration | Amplitude | Frequency Function Range | Resolution

1 45V 50 Hz NIDMM VAL_AC_VOLTS 5 6%
45V 50 Hz NIDMM_VAL_AC_VOLTS_DCCOUPLED 5 6%
2 1v 1 kHz NIDMM_VAL_AC_VOLTS 5 6%
1V 1 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 5 6%
3 2V 1 kHz NIDMM_VAL_AC_VOLTS 5 6%
2V 1 kHz NIDMM VAL_AC_VOLTS_DCCOUPLED 5 6%
4 3V 1 kHz NIDMM VAL_AC_VOLTS 5 6%
3V 1 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 5 6%
5 45V 1 kHz NIDMM_VAL_AC_VOLTS 5 6%
45V 1 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 5 6%
6 45V 1 kHz NIDMM_VAL_AC_VOLTS 50 6%
45V 1 kHz NIDMM VAL_AC_VOLTS_DCCOUPLED 50 6%
7 45V 20 kHz NIDMM VAL_AC_VOLTS 5 6%
45V 20 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 5 6%
8 45V 50 kHz NIDMM_VAL_AC_VOLTS 5 6%
45V 50 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 5 6%
9 45V 100 kHz NIDMM_VAL_AC_VOLTS 5 6%
45V 100 kHz NIDMM VAL_AC_VOLTS_DCCOUPLED 5 6%
10 45V 300 kHz NIDMM VAL_AC_VOLTS 5 6%
45V 300 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 5 6%

23. Output 45 V at 30 Hz on the calibrator.
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24. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

instrument handle FIIGHF
Function - 5?&
EFror in (no error) == . errar ouk
Range

instrument handle out

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from nibMM_init
Resolution_Digits: 6.5
Measurement_Function:
NIDMM_VAL_AC_VOLTS_DCCOUPLED
Range: 50

25. Call the niDMM Read VI.
limits listed in Table 22.

Verify this measurement falls between the

LabVIEW Block Diagram C/C++ Function Call

Call nipMM_read with the following
parameters:

instrument handle HIDHH instrurment handle out . .

. P Vil Instrument_Handle: Tlhe instrument
,error |r! {no error) e 2rpap OUE handle from nibDMM_init

Maxdnum Time (msec) Reading: Verify this measurement falls
between the limits listed in Table 22.
Maximum_Time: -1

NI 4071 Calibration Procedure 48 ni.com



26. Refer to Table 8 for the appropriate calibrator outputs and parameter
values as you complete the following steps:

a.  On the calibrator, output the value listed under Calibrator Output
in Table 8 for the current iteration.

b. Call the niDMM Config Measurement VI with Function set to
NIDMM_VAL_AC_VOLTS, and set the remaining parameters as
shown in Table 8 for the current iteration. The niDMM Config
Measurement VI is polymorphic. To change the selected instance
of this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

instrument handle HIDHH

Function I E?Eﬁ

instrurment handle out

errar in (no errar) ===

Fange

errar oukt

Call nibMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init
Resolution_Digits: Set as shown in
Table 8 for the current iteration.
Measurement_Function:
NIDMM_VAL_AC_VOLTS

Range: Set as shown in Table 8 for the
current iteration.

c. Call the niDMM Read VI. Verify this measurement falls between
the limits listed in Table 22.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle FIDHE instrurment handle out . :
o ) ) AL Measuromert IIlnstdrlul}lent_Handle: T%le instrument
error in (no error Tem 2rrr Lk andle from niDMM_1init
Maximurmn Time {rmsec) S

Reading: Verify this measurement falls
between the limits listed in Table 22.
Maximum_Time: -1
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d. Call the niDMM Config Measurement VI again, changing
Function to NIDMM_VAL_AC_VOLTS_DCCOUPLED. The niDMM
Config Measurement VI is polymorphic. To change the selected
instance of this polymorphic VI, right-click the VI and choose
Select Type followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from nibMM_init

insk t handl QI insk t hand k . . . .
instramen FU?‘l?tiDﬁ B ELrHmEnE RAnds o Resolution_Digits: Set as shown in
error in (no error) === = errar out Table 8 for the current iteration.
Range Measurement_Function:
NIDMM_VAL_AC_VOLTS_DCCOUPLED
Range: Set as shown in Table 8 for the
current iteration.
e. Call the niDMM Read VI. Verify this measurement falls between
the limits listed in Table 22.
LabVIEW Block Diagram C/C++ Function Call

instrument handle

instrument handle out

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument

) e L Measurement ) S
arror in {no errar) Beem ppct oL handle from nibDMM_init
Maximum Time (msec) Reading: Verify this measurement falls
between the limits listed in Table 22.
Maximum_Time: -1
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Table 8. niDMM Config Measurement Parameters

Calibrator Output niDMM Config Measurement Parameters
Iteration | Amplitude | Frequency Function Range | Resolution
1 45V 50 Hz NIDMM VAL_AC_VOLTS 50 6%
45V 50 Hz NIDMM_VAL_AC_VOLTS_DCCOUPLED 50 6%
2 45V 1 kHz NIDMM_VAL_AC_VOLTS 50 6%
45V 1 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 50 6%
3 45V 1 kHz NIDMM_VAL_AC_VOLTS 700 6%
45V 1 kHz NIDMM VAL_AC_VOLTS_DCCOUPLED 700 6%
4 45V 20 kHz NIDMM VAL_AC_VOLTS 50 6%
45V 20 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 50 6%
5 45V 50 kHz NIDMM_VAL_AC_VOLTS 50 6%
45V 50 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 50 6%
6 45V 100 kHz NIDMM_VAL_AC_VOLTS 50 6%
45V 100 kHz NIDMM VAL_AC_VOLTS_DCCOUPLED 50 6%
7 45V 300 kHz NIDMM VAL_AC_VOLTS 50 6%
45V 300 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 50 6%

27. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram C/C++ Function Call

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Resolution in Digits Instrument_Handle: The instrument
instrument handle HIDHF instrument handle out handle from niDMM init
Funckion —'_Efsﬁ . nj.‘ A —1n1
errar in (no error) == errar out Resolution_Digits: 6.5
Range Measurement_Function:
NIDMM_VAL_AC_VOLTS_DCCOUPLED
Range: 700
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28. Call the niDMM Read VI. The DMM must be in the 700 V range
before you apply the voltage.

: ! E==gprar ouk
Maximum Time {msec)

LabVIEW Block Diagram C/C++ Function Call
Call nipMM_read with the following
parameters:
instrument handle HIDHH instrument handle ouk Instrument_Handle: The instrument
_ P L Measurement handle from niDMM_init
BrFor in {no error)

Reading: The DMM must be in the
700 V range before you apply the
voltage.

Maximum_Time: -1

29. Output 200 V at 30 Hz on the calibrator.
30. Call the niDMM Read VI. Verify this measurement falls between the

limits listed in Table 22.

LabVIEW Block Diagram C/C++ Function Call

Call niDMM_read with the following
parameters:

instrument handle RG] instrument handle out Instrument Handle: The inst t

é%d’j_LMeasurement u . , ¢ mstrumen
errar in (no error) T errr UL handle from nibDMM_init

Maxirmum Time {msec) Reading: Verify this measurement falls
between the limits listed in Table 22.
Maximum_Time: -1
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31. Refer to Table 9 for the appropriate calibrator outputs and parameter

values as you complete the following steps:

On the calibrator, output the value listed under Calibrator Output
in Table 9 for the current iteration.

Call the niDMM Config Measurement VI with Function set to
NIDMM_VAL_AC_VOLTS, and set the remaining parameters as
shown in Table 9 for the current iteration. The niDMM Config
Measurement VI is polymorphic. To change the selected instance
of this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

Call nibMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

|nstrumentFI':Ian|:'::ilc|E g%r‘:% instrument: handle out Resolution_Digits: Set as shown in
error in (no error o8 R error oot Table 9 for the current iteration.
Range Measurement_Function:
NIDMM_VAL_AC_VOLTS
Range: Set as shown in Table 9 for the
current iteration.
Call the niDMM Read VI. Verify this measurement falls between
the limits listed in Table 22.
LabVIEW Block Diagram C/C++ Function Call

instrument handle

errar in {no errar)

HIDHE

& -

inskrument handle out
Measurement

Maximum Time {msec) E—

oo gprar ouk

Call niDMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 22.
Maximum_Time: -1
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Call the niDMM Config Measurement VI again, changing
Function to NIDMM_VAL_AC_VOLTS_DCCOUPLED. The niDMM
Config Measurement VI is polymorphic. To change the selected
instance of this polymorphic VI, right-click the VI and choose
Select Type followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from nibMM_init

instrument handle FIIHFT instrument handle out . L. .
Function &[22, Resolution_Digits: Set as shown in
error in (no error) == T errar out Table 9 for the current iteration.
Range Measurement_Function:
NIDMM_VAL_AC_VOLTS_DCCOUPLED
Range: Set as shown in Table 9 for the
current iteration.
Call the niDMM Read VI. Verify this measurement falls between
the limits listed in Table 22.
LabVIEW Block Diagram C/C++ Function Call

instrument handle

instrument handle out
Measurement

errar in {no errar)

faximum Time {msec) E—

B gprar ouk

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from nibMM_init

Reading: Verify this measurement falls
between the limits listed in Table 22.
Maximum_Time: -1
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Table 9.

niDMM Config Measurement Parameters

Calibrator Output niDMM Config Measurement Parameters
Iteration | Amplitude | Frequency Function Range | Resolution

1 630V 50 Hz NIDMM VAL_AC_VOLTS 700 6%
630V 50 Hz NIDMM_VAL_AC_VOLTS_DCCOUPLED 700 6%
2 630V 1 kHz NIDMM_VAL_AC_VOLTS 700 6%
630V 1 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 700 6%
3 200V 20 kHz NIDMM_VAL_AC_VOLTS 700 6%
200 V 20 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 700 6%
4 200 V 50 kHz NIDMM VAL_AC_VOLTS 700 6%
200 V 50 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 700 6%
5 200 V 100 kHz NIDMM_VAL_AC_VOLTS 700 6%
200 V 100 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 700 6%
6 70V 300 kHz NIDMM_VAL_AC_VOLTS 700 6%
70V 300 kHz NIDMM_VAL_AC_VOLTS_DCCOUPLED 700 6%

32. Reset the calibrator for safety reasons.

You have completed verifying the AC voltage of the NI 4071. Select one of
the following options:

* If you want to continue verifying other modes, go to the Verifying
4-Wire Resistance section.

* If you do not want to verify other modes and you are performing a
post-adjustment verification, go to the Completing the Adjustment
Procedures section.

» If you do not want to verify any additional modes and you are
performing a pre-adjustment verification, call the niDMM Close VI to
close the session.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_close with the following
instrument handle ';LPMM parameters:
error in (o error) L Brror out Instrument_Handle: The instrument

handle from niDMM_init
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Verifying 4-Wire Resistance

To verify the 4-wire resistance of the NI 4071, complete the following
steps:

1. Reset the calibrator.

2. Connect the NI 4071 and the Fluke 5720A calibrator using the
Fluke 5440 cables, as shown in Figure 2. Table 10 lists the cable
connections.

RTINS
NI PXI-4071

7'/2-Digit FlexDMM

OUTPUT SENSE
VOA vaQ

GROUND

| 1 NI 4071 2 Fluke 5720A Calibrator 3 Fluke 5440 Cables

Figure 2. Cable Connections for 4-Wire Resistance
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Table 10. Fluke 5440 Cable Connections

Banana Plug

Banana Plug Color
Fluke 5440 Cable Connector (Fluke 5440 Binding Post
Identification (NI 4071) Cable) (Fluke 5720A Calibrator)

First cable HI Red OUTPUT HI

LO Black OUTPUT LO

(No connection) Blue V GUARD
Second cable HI SENSE Red SENSE HI

LO SENSE Black SENSE LO

(No connection) Blue V GUARD

3. Wait two minutes for the thermal EMF to stabilize if the Fluke 5440
cables were not previously connected in this configuration.

4. Call the niDMM Reset VI.

C/C++ Function Call

instrument handle

errar in (no error)

LabVIEW Block Diagram
TAIDFAF inskrument handle out
-
error auk

Call niDMM_reset with the following
parameter:

Instrument_Handle: The instrument
handle from niDMM_init
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5. Refer to Table 11 for the appropriate calibrator output and function
parameter values as you complete the following steps:

a.  On the calibrator, output the value listed in the Calibrator Output
column in Table 11 for the current iteration. Make sure that the
external sense is turned on, but 2-wire compensation is turned off.

b. Call the niDMM Config Measurement VI with the parameters set
as shown in Table 11 for the current iteration. The niDMM Config
Measurement VI is polymorphic. To change the selected instance
of this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument

Resolution in Digits handle from niDMM_init
instrument handle HIDHF instrurment handle ook R luti Disits: S h .
Function & [22.% esolution_Digits: Set as shown in
error in (no error) === error out Table 11 for the current iteration.
Range Measurement_Function: Set as shown

in Table 11 for the current iteration
Range: Set as shown in Table 11 for the
current iteration.

c. Call the niDMM Configure Offset Comp Ohms VI with
Offset Compensated Ohms set to either
NIDMM_VAL_OFFSET_COMP_OHMS_ON Or
NIDMM VAL_OFFSET COMP_OHMS_OFF according to Table 11
for the current iteration.

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_ConfigureOffsetComp
Ohms with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

instrument handle [HIGHE] instrument handle out . .
Offset Compensated Ohms - |3= OffsetCompOhms: Set to either
errar in (o error) === Brror out NIDMM_VAL_OFFSET_COMP_OHMS_ON
or

NIDMM_VAL_OFFSET_COMP_OHMS_OFF
according to Table 11 for the current
iteration
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d. Call the niDMM Read VI. Verify this measurement falls between
the tolerances listed in Table 23. Tolerances are provided instead
of absolute limits, because your calibrator will have different
discrete resistance values.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

Errar in (no error)

Mazimum Time {msec) _

HIDHH
e L Measurement

== gprar ouk

instrument handle out

Call nipMM_read with the following

parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 23.
Maximum_Time: -1

6. Repeat step 5 for each of the remaining iterations listed in Table 11.

Table 11. niDMM Config Measurement Parameters

Calibrator niDMM Config Measurement Parameters
Iteration Output Function Range Resolution OffsetCompOhms
1 10 MQ NIDMM VAL_4 WIRE RES 10e6 7Y% OFF
2 1 MQ NIDMM VAL_4 WIRE RES le6 7Y% OFF
3 100 kQ NIDMM_VAL_4_WIRE RES 100e3 7% OFF
4 10 kQ NIDMM_VAL_4_WIRE_RES 10e3 7% ON
5 1 kQ NIDMM_VAL_4_WIRE_RES le3 7% ON
6 100 Q NIDMM_VAL_4_WIRE_RES 100 7% ON
7 0Q NIDMM VAL_4 WIRE RES 10e6 7Y% OFF
8 0Q NIDMM VAL_4 WIRE RES le6 7Y% OFF
9 0Q NIDMM_VAL_4_WIRE RES 100e3 7% OFF
10 0Q NIDMM_VAL_4_WIRE_RES 10e3 7Y% ON
11 0Q NIDMM_VAL_4_WIRE_RES le3 7% ON
12 0Q NIDMM_VAL_4_WIRE_RES 100 7% ON
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You have completed verifying the 4-wire resistance of the NI 4071. Select
one of the following options:

* If you want to continue verifying other modes, go to the Verifying
2-Wire Resistance section.

e If you do not want to verify other modes and you are performing a
post-adjustment verification, go to the Completing the Adjustment
Procedures section.

e If you do not want to verify any additional modes and you are
performing a pre-adjustment verification, call the niDMM Close VI to
close the session.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_close with the following
instrument handle I parameters:
Errar in {no error) B error out Instrument_Handle: The instrument

handle from nibDMM_init
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Verifying 2-Wire Resistance

To verify the 2-wire resistance of the NI 4071, complete the following
steps:

1.

Plug in the insulated banana plug shorting bar across the HI and
LO banana plug connectors on the NI 4071.

2. Wait one minute for the thermal EMF to stabilize.
Call the niDMM Reset VI.
LabVIEW Block Diagram C/C++ Function Call
Call nipMM_reset with the following
instrument handle FIGHH inskrurment handle out parameter:
) =
Brrorin (no error) error ouk Instrument_Handle: The instrument
handle from niDMM_init
4. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_ConfigureMeasurement
Digits with the following parameters:
_ Resolution in Digits _ Instrument_Handle: The instrument
instrument handle FIGHFT instrument handle out . L.
Function = |82 handle from niDMM_init
error in (no error) == et errar out Resolution_Digits: 7.5
Range Measurement_Function:
NIDMM_VAL_2_WIRE_RES
Range: 100e6
5. Call the niDMM Read VI. Verify this measurement falls between the
tolerances listed in Table 24.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle HIBHH inskrument handle out Instrument Handle: The instrument
n ) o Measurement handle f - MM S .
errar in Lnd error == k andle Irom ni _1ni
Maximum Time {msec) E— Erer ey

Reading: Verify this measurement falls
between the limits listed in Table 24.
Maximum_Time: -1
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Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument

instrument handle RAIDFT instrument handle out . L.
Function T[22 handle from niDMM_init
BrFOF in (N0 error) == e errar out Resolution_Digits: 7.5
Range Measurement_Function:
NIDMM_VAL_2_WIRE_RES
Range: 10e6
7. Call the niDMM Read VI. Verify this measurement falls between the
tolerances listed in Table 24.
LabVIEW Block Diagram C/C++ Function Call
Call nipMM_read with the following
parameters:
instrument handle HIDHF instrument: handle ook . :
_ 1 Measurament Instrument_Handle: Tlhe instrument
Error in (no error) o Buem 2P OF GLE handle from nibDMM_init
Maximurn Time (msec) Reading: Verify this measurement falls
between the limits listed in Table 24.
Maximum_Time: -1
8. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.
LabVIEW Block Diagram C/C++ Function Call
Call nibMM_ConfigureMeasurement
Digits with the following parameters:
~ Resolution in Digits _ Instrument_Handle: The instrument
instrument handle HIDFM inskrument handle ouk . L.
Function <[22 handle from nibMM_init
Error in (no error) == errar out Resolution_Digits: 7.5
FRange Q

Measurement_Function:
NIDMM_VAL_2_WIRE_RES
Range: 1e6
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9. Call the niDMM Read VI. Verify this measurement falls between the
tolerances listed in Table 24. Store the result as the 1 M mode offset.

LabVIEW Block Diagram C/C++ Function Call
Call nipMM_read with the following
parameters:
instrument handle FATDHFT instrument handle out Instrument Handle: The instrument
é)‘o’o L MeasuUrement - L.
error in (no error) Ten vt Gk handle from niDMM_init
Mardimurn Time {msec) Reading: Verify this measurement falls

between the limits listed in Table 24.
Maximum_Time: -1

10. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

instrument handle D

inskrument handle out

e

Function e B

EFrOF in (N0 etror) ==

Range

errar ouk

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init
Resolution_Digits: 7.5
Measurement_Function:
NIDMM_VAL_2_WIRE_RES

Range: 100e3

11. Call the niDMM Read VI. Verify this measurement falls between the
tolerances listed in Table 24. Store the result as the 100 k€2 mode

offset.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle FIDHE instrument handle out
) Sha” Measurement
Brror in {(no error) S

Maximum Time {msec) E—

Call niDMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 24.
Maximum_Time: -1
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12. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram C/C++ Function Call

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Resalution in Digits Instrument_Handle: The instrument
instrument handle G instrument handle out . L
Function - [22.% handle from nibMM_init
errar in (no error) == . errar ook Resolution_Digits: 7.5
Range Measurement_Function:
NIDMM VAL 2 WIRE_RES
Range: 10e3

13. Call the niDMM Configure Offset Comp Ohms VI with Offset
Compensated Ohms set to NIDMM_VAL_OFFSET_COMP_OHMS_ON.

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_ConfigureOffsetComp
ohms with the following parameters:

instrument handle [ HIDFE instrument handle out

Offset Compensated Dhms | %ﬂ Instrument_Handle: The instrument
. oc
Btror in (no error) =¥ Brror ot handle from niDMM_init
OffsetCompOhms:

NIDMM_VAL_OFFSET_COMP_OHMS_ON

14. Call the niDMM Read VI. Verify this measurement falls between the
tolerances listed in Table 24.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle HIGHH instrurment handle out . .
» : 5 AL peasurement :lnsl(:;‘lur;lent_Handle. The instrument
EFFOF in {No error Teem sprf L andle from niDMM_init
Maximum Time {msec) E—

Reading: Verify this measurement falls
between the limits listed in Table 24.
Maximum_Time: -1
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15. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

instrument handle HIDHH

Function = affg

inskrument handle out

EFrOF in (N0 etror) ==

Range

errar ouk

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init
Resolution_Digits: 7.5
Measurement_Function:
NIDMM_VAL_2_WIRE_RES

Range: 1e3

16. Call the niDMM Configure Offset Comp Ohms VI with Offset
Compensated Ohms set to NIDMM_VAL_OFFSET_COMP_OHMS_ON.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

HIDHM

Offset Compensated Ohms

&=

[al=fw]

instrument handle out

errar in (no error) ==

errar out

Call niDMM_ConfigureOffsetComp
Ohms with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init
OffsetCompOhms:
NIDMM_VAL_OFFSET_COMP_OHMS_ON

17. Call the niDMM Read VI

Verify this measurement falls between the

tolerances listed in Table 24.

LabVIEW Block Diagram C/C++ Function Call

Call niDMM_read with the following
parameters:

instrument handle HIGFAF inskrument handle out Instrument Handle: The instrument

) o Measurement - S
&rror in (no error) Tm vt GLE handle from niDMM_init

Maxirnurn Time {msec) Reading: Verify this measurement falls
between the limits listed in Table 24.
Maximum_Time: -1
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18. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument

instrumentFltlan:;:iI;ﬁ %%:& instrument handle ouk handle from niDMM_init
error in (no errar) == error out Resolution_Digits: 7.5
Range Measurement_Function:
NIDMM VAL_2_ WIRE_RES
Range: 100
19. Call the niDMM Configure Offset Comp Ohms VI with Offset
Compensated Ohms set to NIDMM_VAL_OFFSET_COMP_OHMS_ON.
LabVIEW Block Diagram C/C++ Function Call

instrument handle
Offset Compensated Ohms

=l

HIDHE
—e=

instrument handle out

error in {no error) o=

errar auk

Call nibMM_ConfigureOffsetComp
ohms with the following parameters:

Instrument_Handle: The instrument
handle from nibDMM_init
OffsetCompOhms:
NIDMM_VAL_OFFSET_COMP_OHMS_ON

20. Call the niDMM Read VI.

Verify this measurement falls between the

tolerances listed in Table 24.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

instrument handle out
Measuremeant

errar in {no error)

Maximum Time {msec) E—

Eoon gprar ouk

Call niDMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from nibMM_init

Reading: Verify this measurement falls
between the limits listed in Table 24.
Maximum_Time: -1

NI 4071 Calibration Procedure

21. Remove the shorting bar from the NI 4071.
22. Reset the calibrator.
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23.

24.

25.

26.

Connect the NI 4071 and the Fluke 5720A calibrator using the
Fluke 5440 cable, as shown in Figure 1. Table 3 lists the cable
connections.

Wait two minutes for the thermal EMF to stabilize if the Fluke 5440
cables were not last used in this configuration.

Output 100 MQ on the calibrator without external sense or 2-wire
compensation.

Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of

this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram C/C++ Function Call

Resolution in Digits

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument

instrument handle FIGHI instrument handle out . L
Function & e handle from niDMM_init
errar in (na erraor) == Brrar out Resolution_Digits: 7.5

Range 1 —-1g A
Measurement_Function:
NIDMM_VAL_2_WIRE_RES
Range: 100e6

27. Call the niDMM Read VI. Verify that this measurement falls between
the tolerances listed in Table 24.
LabVIEW Block Diagram C/C++ Function Call

instrument handle

Call nipMM_read with the following
parameters:

instrument handle our | INStrument_Handle: The instrument

arrar in fno error) e Measurement handle from niDMM_init
Mascimumn Time {msec) —— Smerror out Reading: Verify that this measurement
falls between the tolerances listed in
Table 24.
Maximum_Time: -1
28. Output 10 MQ on the calibrator without external sense or 2-wire

29.

© National Instruments Corporation

compensation.

Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.
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LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

Call nibMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument

instrument handle NI instrument handle ook , ..
Function T [B2.% handle from nibMM_init
errar in (no error) == . errar ook Resolution_Digits: 7.5

Range Measurement_Function:
NIDMM_VAL_2_WIRE_RES
Range: 10e6

30. Call the niDMM Read VI. Verify that the result falls between the
tolerances listed in Table 24.
LabVIEW Block Diagram C/C++ Function Call

instrument handle B instrument handle out
) &ha” L Measurement
errar in {no error) e 2 OUE
Maximum Time {msec) E—

Call niDMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify that the result falls
between the tolerances listed in Table 24.
Maximum_Time: -1

31. Output 1 MQ on the calibrator without external sense or 2-wire

compensation.
32. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_ConfigureMeasurement
Digits with the following parameters:
Resolution in Digits Instrument_Handle: The instrument
instrument handle TG instrument handle out . L
Function T [B2.% handle from nibDMM_init
errar in (no error) == . etror ouk Resolution_Digits: 7.5
Range Measurement_Function:

NIDMM_VAL_2_WIRE_RES
Range: 1e6

NI 4071 Calibration Procedure

68

ni.com




33. Call the niDMM Read VI. Subtract the previously stored 1 MQ range
offset from this measurement. Verify that the result falls between the
tolerances listed in Table 24.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
) . Instrument_Handle: The instrument
instrument handle TG Ezlf;'su::zpntellj;ndle out handle from niDMM_init
error in (no error) A T st L Reading: Subtract the previously
Maximum Time {msec) E—

stored 1 MQ range offset from this
measurement. Verify that the result falls
between the tolerances listed in Table 24.
Maximum_Time: -1

34. Output 100 k€ on the calibrator with external sense turned on, but
2-wire compensation turned off.

Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

35.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

instrurment handle out

instrument handle Nlml
Function C

error in (no error) =
Range

errar ouk

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init
Resolution_Digits: 7.5
Measurement_Function:
NIDMM_VAL_2_WIRE_RES

Range: 100e3

© National Instruments Corporation
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36. Call the niDMM Read VI. Subtract the previously stored 100 k€ range
offset from this measurement. Verify that the result falls between the
tolerances listed in Table 24.

LabVIEW Block Diagram C/C++ Function Call

Call niDMM_read with the following
parameters:

Instrument_Handle: The instrument

instrument handle out handle from niDMM init
) Measurement . — .

error in no errar) een rrar oL Reading: Subtract the previously
Maxdimur Tirne (msec) stored 100 kQ range offset from this
measurement. Verify that the result falls
between the tolerances listed in Table 24.
Maximum_Time: -1

instrument handle

37. Connect the NI 4071 and the Fluke 5720A calibrator using two sets of
Fluke 5440 cables, a double banana plug, and two insulated, low EMF
spade lugs, as shown in Figure 3. Table 12 lists the cable connections.

(©)e

NATIONAL
Wmsmnmmrs
NI PXI-4071
7'/2-Digit FlexDMM

5720A HI / LO SENSE

5440 Cables

5720A HI/LO

300V SENSE|
MAX Q4w

5440 Cables

Figure 3. Cable Connections for 2-Wire Resistance
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Table 12. Fluke 5440 Cable Connections

Banana Plug Connector Banana Plug Color Binding Post Label
(NI 4071) (Fluke 5440 Cable) (Fluke 5720A Calibrator)

HI Red OUTPUT HI

LO Black OUTPUT LO

(No connection) Blue V GUARD

HI Red OUTPUT HI SENSE

LO Black OUTPUT LO SENSE

(No connection) Blue V GUARD

38. Wait two minutes for the thermal EMF to stabilize.

39. Call the niDMM Configure Offset Comp Ohms VI with Offset
Compensated Ohms set to NIDMM_VAL_OFFSET_COMP_OHMS_OFF.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle
Offset Compensated Ohms

HIGHH instrument handle out

&=

ot error out

errar in (no error) ==

Call nibMM_ConfigureOf fsetComp
Ohms with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init
OffsetCompOhms:
NIDMM_VAL_OFFSET_COMP_OHMS_OFF

40.

41.

Output 0 Q on the calibrator with 2-wire compensation and external

sense turned on.

Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

instrument handle

HIDHE

inskrument handle out

Function

e

srorers

error in (no error) =
Range

errar ouk

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init
Resolution_Digits: 7.5
Measurement_Function:
NIDMM_VAL_2_WIRE_RES

Range: 10e3
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42. Call the niDMM Read VI.

Store the result as the10 k€ range offset.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

instrument handle out

Measuremeant

errar in {no error)

Maximum Time {msec) E—

Eoon gprar ouk

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from nibMM_init

Reading: Store the result as the 10 kQ
range offset.

Maximum_Time: -1

43. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument

instrument handle NIDH insktrument handle outk . L.
Function T[22 handle from nibDMM_init
EBFFOF in (N0 error) == e errar out Resolution_Digits: 7.5

Range Measurement_Function:
NIDMM_VAL_2_WIRE_RES
Range: 1e3

44. Call the niDMM Read VI. Store the result as thel k€2 range offset.
LabVIEW Block Diagram C/C++ Function Call

instrument handle

instrument handle out

L Measurement

Error in {no etrar)

Madimum Time (msec) E—

E==grror out

Call niDMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from nibDMM_init

Reading: Store the result as the 1 kQ
range offset.

Maximum_Time: -1

NI 4071 Calibration Procedure

45. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.
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LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

Call nibMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument

instrument handle HIDFET instrument handle out , L.
Function &[22 handle from niDMM_init
errar in (no error) === errar out Resolution_Digits: 7.5

Range Measurement_Function:
NIDMM_VAL_2_WIRE_RES
Range: 100

46. Call the niDMM Read VI. Store the result as the 100 € range offset.
LabVIEW Block Diagram C/C++ Function Call

instrument handle

HIDHME

instrument handle out

&’

L Measurement

error in (no errot)

Maximurmn Time {msec) — 1

Koo grrar auk

Call niDMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Store the result as the 100 Q
range offset.

Maximum_Time: -1

47. Output 10 kQ on the calibrator with 2-wire compensation and external

sense turned on.

48. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_ConfigureMeasurement
Digits with the following parameters:
_ Resolutionin Digits _ Instrument_Handle: The instrument
instrument handle FIGHFT instrument handle out
Function & |2t handle from niDMM_init
error in (no error) == N Brrar out Resolution_Digits: 7.5
Range

Measurement_Function:
NIDMM_VAL_2_WIRE_RES
Range: 10e3
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49. Call the niDMM Read VI. This allows the calibrator to properly settle
for a 10 kQ compensated measurement at the NI 4071.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle HIDHH instrument handle ouk Instrument_Handle: The instrument
_ 6’;’0/" L mMeasurement handle from niDMM_init
BrFor in {no error) T ey or UL . R .
Masirnur Time (msec) Reading: This allows the calibrator to

properly settle for a 10 kQ compensated
measurement at the NI 4071.
Maximum_Time: -1

50. Call the niDMM Read VI. Subtract the previously stored 10 kQ range
offset from this measurement. Verify that the result falls between the
tolerances listed in Table 24.

LabVIEW Block Diagram C/C++ Function Call

Call niDMM_read with the following
parameters:

) _ Instrument_Handle: The instrument
|nstrum|.:nt handle ;DOM; Lq;:;;:z;te:‘:ndle ouk handlf: from niDMM_init .

Brror in (na error)  S—— Reading: Subtract the previously
Maximun Time (msec) stored 10 kQ range offset from this
measurement. Verify that the result falls
between the tolerances listed in Table 24.
Maximum_Time: -1

51. Output 1 kQ on the calibrator with 2-wire compensation and external
sense turned on.
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52. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument

instrument handle FIIGHH instrument handle out . ..
Function & [&=F handle from niDMM_init
arrar in (no error) === error out Resolution_Digits: 7.5
Range Measurement_Function:
NIDMM_VAL_2_WIRE_RES
Range: 1e3
53. Call the niDMM Read VI. Subtract the previously stored 1 k€2 range
offset from this measurement. Verify that the result falls between the
tolerances listed in Table 24.
LabVIEW Block Diagram C/C++ Function Call

instrument handle

Errar in (no error)
Mazimum Time {msec)

FIDHE instrurment handle out
e L Measurement
== gprar ouk

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Subtract the previously

stored 1 kQ range offset from this
measurement. Verify that the result falls
between the tolerances listed in Table 24.
Maximum_Time: -1

© National Instruments
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55. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram C/C++ Function Call

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Resalution in Digits Instrument_Handle: The instrument
instrument handle NIDHH inskrument handle out . ..
Function & [82.F handle from nibMM_init
error in (no errar) == error out Resolution_Digits: 7.5
Range Measurement_Function:
NIDMM VAL 2 WIRE_RES
Range: 100

56. Call the niDMM Read VI. Subtract the previously calculated 100 Q
range offset from this measurement. Verify that the result falls between
the tolerances listed in Table 24.

LabVIEW Block Diagram C/C++ Function Call

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
instrument handle RG] instrument handle out . ..
2 Measurement handle from nibMM_init
Eftor in (no error) To=error oLt Reading: Subtract the previously
faxirum Time {msec) .
calculated 100 € range offset from this
measurement. Verify that the result falls
between the tolerances listed in Table 24.
Maximum_Time: -1

You have completed verifying the 2-wire resistance of the NI 4071. Select
one of the following options:

e If you want to perform the optional 5 GQ range verification, go to the
5 G2 Range Verification section.

¢ If you want to continue verifying other modes, go to the Verifying DC
Current section on page.
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* If you do not want to verify other modes and you are performing a
post-adjustment verification, go to the Completing the Adjustment
Procedures section.

* If you do not want to verify any additional modes and you are
performing a pre-adjustment verification, call the niDMM Close VI to
close the session.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle FIGHH

errar in (no error)

error auk

Call niDMM_close with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

5 GQ Range Verification

This verification procedure is optional and requires additional test
equipment. If you do not want to verify the 5 GQ range, you have
completed verifying the 2-wire resistance of the NI 4071.

1. Connect a 1 GQ standard resistor to the NI 4071 using the Fluke 5440
cable or applicable low thermal cabling, as shown in Figure 4. Table 13

lists the cable connections.

N, NATIONAL

PO INSTRUMENTS
NI PXI-4071

7VzDigit FloxDMM

3A, 250V
Max AMPS|

300V SENSE|
MAX Q4w

@

CURRENT SENSE

Figure 4. Cable Connections for 1 G2 Standard Resistor

© National Instruments Corporation
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Table 13. Fluke 5440 Cable Connections

Banana Plug Connector Banana Plug Color Binding Post Label
(NI 4071) (Fluke 5440 Cable) (1 GQ Standard Resistor)
HI Red HI
LO Black LO
(No connection) Blue GND

2. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_ConfigureMeasurement
Digits with the following parameters:

Resolution in Digits

instrument handle L] instrument handle out

Function = E?Eﬁ

Instrument_Handle: The instrument
handle from nibMM_init
Resolution_Digits: 7.5

error in (no error) == errar ouk

Range Measurement_Function:
NIDMM_VAL_2_WIRE_RES
Range: 5e¢9
3. Call the niDMM Control VI.
LabVIEW Block Diagram C/C++ Function Call

CallniDMM_Control with the following
parameters:

instrument handle out
SRS Instrument_Handle: The instrument
handle from nibDMM_init

Control Action: Commit

instrument handle i
Control Action o
error in (no errar) =F

4.  Wait two minutes for the thermal EMF to stabilize.
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5. Call the niDMM Read VI. Verify that this measurement falls between
the tolerances listed in Table 24.
LabVIEW Block Diagram C/C++ Function Call

Call nipMM_read with the following
parameters:

instrument handle FITGHIT instrument handle out Instrument_Handle: The instrument

error in {no arrar) G Measurement handle from niDMM_init
Maximum Time (msec) —— e out Reading: Verify that this measurement

falls between the tolerances listed in
Table 24.
Maximum_Time: -1

Verifying DC Current

To verify the DC current of the NI 4071, complete the following steps:

1. Reset the calibrator.
2. Remove all connections from the four input banana plug connectors on
the NI 4071.
3. Call the niDMM Reset VI to reset the NI 4071 to a known state.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_reset with the following
instrument handle RG] instrument handle out parameter:
. -
errar in (Ao error) error out Instrument_Handle: The instrument
handle from niDMM_init
4. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.
LabVIEW Block Diagram C/C++ Function Call
Call nibMM_ConfigureMeasurement
Digits with the following parameters:
Resalution in Digits Instrument_Handle: The instrument
instrument handle HIDHF instrument handle out . L.
Function 1822 handle from niDMM_init
Errar in (no error) == error out Resolution_Digits: 6.5

Range

Measurement_Function:
NIDMM_VAL_DC_CURRENT
Range: 100e-6

© National Instruments Corporation

79

NI 4071 Calibration Procedure



5. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 25.

LabVIEW Block Diagram C/C++ Function Call
Call nipMM_read with the following
parameters:
instrument handle RAIDFAT instrument handle out . :
Ny ) 2 A MeasLrement :lnstiliu?ent_ﬂandle: T.he instrument
Errar in (no error Tm error oLIE andle Irom niDMM_1init
faxirum Time {msec) E—

Reading: Verify this measurement falls
between the limits listed in Table 25.
Maximum_Time: -1

6. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram C/C++ Function Call

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Resolution in Digits Instrument_Handle: The instrument
instrument handle NG inskrument handle out . L.
Function &[22 handle from nibDMM_init
ErFOr in (N0 error) == sfror out Resolution_Digits: 6.5
Range Measurement_Function:
NIDMM_VAL_DC_CURRENT
Range: 1e-3

7. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 25.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle HIIGHF instrument handle out . .
. b AL Memsuroment Instrument_Handle: The instrument
error in {no error) Toeem ppat Lt handle from nibMM_init

Maximum Time (msec) Reading: Verify this measurement falls

between the limits listed in Table 25.
Maximum_Time: -1
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8. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_ConfigureMeasurement
Digits with the following parameters:
_ Resaldtion in Digits , Instrument_Handle: The instrument
instrument handle HIDFF instrument handle outk . L.
Function = 222 handle from niDMM_init
Errar in (no error) == error out Resolution_Digits: 6.5
Range Measurement_Function:
NIDMM_VAL_DC_CURRENT
Range: 10e-3
9. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 25.
LabVIEW Block Diagram C/C++ Function Call

instrument handle HIDHF instrument handle out
) Sha L Measuremnent
errar in (no errar) Tee 2rrir Uk
Maximum Time {msec) S

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 25.
Maximum_Time: -1

10. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resalution in Digits
instrument handle
Funckion

errar in (no error)
Range

HIDHMH

I

T #
i,

instrument handle out

= ]

error out

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init
Resolution_Digits: 6.5
Measurement_Function:
NIDMM_VAL_DC_CURRENT

Range: 100e-3

© National Instruments Corporation
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11. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 25.

LabVIEW Block Diagram C/C++ Function Call
Call nipMM_read with the following
parameters:
instrument handle HIIGHF instrument handle out . .
Ny ) b AL Memsuroment :lnstiliu?ent_ﬂandle: T.he instrument
etrrar in (no error Tm 2ppor CLIE andle Irom niDMM_1nit
taximum Time {msec) E—

Reading: Verify this measurement falls
between the limits listed in Table 25.
Maximum_Time: -1

12. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram C/C++ Function Call

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

 Resolution in Digits _ Instrument_Handle: The instrument
instrument handle RG] instrument handle out . L.
S N o handle from niDMM_init
error in (no error) === error out Resolution_Digits: 6.5
Range Measurement_Function:
NIDMM_VAL_DC_CURRENT
Range: 1

13. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 25.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle HIIGHF instrument handle out . .
. b AL Memsuroment Instrument_Handle: The instrument
error in {no error) Toeem ppat Lt handle from nibMM_init

Maximum Time (msec) Reading: Verify this measurement falls

between the limits listed in Table 25.
Maximum_Time: -1
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14. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument

instrument handle HIDHH instrument: handle out . ..
Function T [82.% handle from niDMM_init
error in {no error) == N errar out Resolution_Digits: 6.5

Range Measurement_Function:
NIDMM_VAL_DC_CURRENT
Range: 3

15. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 25.
LabVIEW Block Diagram C/C++ Function Call

instrument handle HIDHF instrument handle out
) Sha L Measuremnent
errar in (no errar) Tee 2rrir Uk
Maximum Time {msec) S

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 25.
Maximum_Time: -1

@ Note The 90-day DC current uncertainty of the Fluke 5720A is not adequate to calibrate
the 100 pA and 1 mA DC current ranges listed in Table 25. You must characterize the
calibrator output to better than published specifications. Use metrology laboratory methods
to obtain the required uncertainty. Monitor the current applied using a DC current
shunt/voltmeter system in series with the calibrator output. Refer to Table 14 for the
recommended DC current uncertainty requirements for the DC current shunt/voltmeter

system.

Table 14. Recommended DC current uncertainty requirements for Fluke 5720A

DC Current Recommended Precision
Calibration Point Shunt Resistance Uncertainty (k=2)
+100 pA 10 kQ 40 pA/A
+1 mA 1 kQ 40 pA/A
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16. Connect the Fluke 5720A calibrator to the NI 4071 with a DC current
shunt/voltmeter system in series, as shown in Figure 5. Table 15 lists
the cable connections. Use the shunt recommended for =100 A as

indicated in Table 14.

17. Wait two minutes for the thermal EMF to stabilize.

O

N NATIONAL
¥ INSTRUMENTS

NI PXI-4071
7'/ Digit FloxOMM

i

OUTPUT SENSE
VOA VO

@

GUARD GROUND

AUX
CURRENT

1 NI 4071 2 Fluke 5720A Calibrator

3 Precision Shunt Resistor 4 Voltmeter

Figure 5. Shunt/Voltmeter Connections for Current

Table 15. Shunt/Voltmeter Connections

Banana Plug Connector | Precision Shunt Binding Post
(NI 4071) Resistor Voltmeter (Fluke 5720A Calibrator)
— HI HI OUTPUT HI
HI SENSE LO LO —
LO — — OUTPUT LO
— GND V GUARD V GUARD

NI 4071 Calibration Procedure

84

ni.com



18. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument

instrument handle HIDHM instrurment handle out \ L.
Function <[22 handle from niDMM_init
errar in (no epror) == Error out Resolution_Digits: 6.5

Range Measurement_Function:
NIDMM_VAL_DC_CURRENT
Range: 100e-6

19. Call the niDMM Read VI. Configure the NI 4071 for a current mode
before applying current.
LabVIEW Block Diagram C/C++ Function Call

instrument handle

instrument handle out

L Measurement

errar in (no errar)

Mazimum Time {msec) E—

E=grrgr ouk

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Configure the NI 4071 for a
current mode before applying current.
Maximum_Time: -1

20. Output 100 HA on the calibrator with the current output set to NORM.

© National Instruments Corporation
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21. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram C/C++ Function Call

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Resalution in Digits ————— Instrument_Handle: The instrument
instrument handle FIGHF instrument handle out handle from niDMM init
Function -1 E?Eﬁ . n:.L . —nt
errar in (no grrar) == grror out Resolution_Digits: 6.5
Range Measurement_Function:

NIDMM_VAL_DC_CURRENT
Range: 100e-6

22. Call the niDMM Read VI. Verify that the result falls between the limits

listed in Table 25.
LabVIEW Block Diagram C/C++ Function Call

Call nipMM_read with the following
parameters:

instrument handle FIGHH instrument handle out . :

. G| Messurement Instrument_Handle: Tlhe instrument
errar in (no error) Toeem ppat Lt handle from nibDMM_init

Maximum Time (msec) Reading: Verify this measurement falls
between the limits listed in Table 25.
Maximum_Time: -1

23. Output —100 LA on the calibrator with the current output set to NORM.
24. Call the niDMM Read VI. Verify that the result falls between the limits

listed in Table 25.
LabVIEW Block Diagram C/C++ Function Call

Call niDMM_read with the following
parameters:

instrument handle RG] instrument handle out . i

. L e e Instrument_I-Fandlez Tlhe instrument
errar in (no error) &e Taem b OLE handle from nibMM_init

Maxdimum Time (msec) ———— Reading: Verify that the result falls
between the limits listed in Table 25.
Maximum_Time: -1

25. Replace the shunt recommended for 100 LA currents with the shunt
recommended for 1 mA as indicated in Table 14.
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26. Output 1 mA on the calibrator with the current output set to NORM.

27. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

instrument handle HIDHH

Function I E?Eﬁ

instrurment handle out

errar in (no errar) ===

Fange

errar oukt

Call nibMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init
Resolution_Digits: 6.5
Measurement_Function:
NIDMM_VAL_DC_CURRENT

Range: 1e-3

28. Call the niDMM Read VI. Verify that the result falls between the limits

listed in Table 25.

LabVIEW Bloc

k Diagram

C/C++ Function Call

instrument handle L] instrument handle out
] el Measurement
Error in (no error) T spror OUE

Mazimum Time {msec) E—

Call niDMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 25.
Maximum_Time: -1

29. Output —1 mA on the calibrator with the current output set to NORM.
30. Call the niDMM Read VI. Verify that the result falls between the limits

listed in Table 25.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle TIGHH

instrument handle out

L Measurement

errar in (no errar)

Mazimum Time {msec) E—

E=grrgr ouk

Call niDMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 25.
Maximum_Time: -1

© National Instruments Corporation
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31. Connect the NI 4071 and the Fluke 5720A calibrator using the
Fluke 5440 cable, as shown in Figure 6. Table 16 lists the cable
connections.

32. Wait two minutes for the thermal EMF to stabilize.

W N e
NI PXI-4071

7%zDigit FlexDMM

OouTPUT SENSE
VOA vQ

2 Fluke 5720A Calibrator 3 Fluke 5440 Cable

Figure 6. Cable Connections for Current

Table 16. Fluke 5440 Cable Connections

Banana Plug Connector Banana Plug Color Binding Post
(NI 4071) (Fluke 5440 Cable) (Fluke 5720A Calibrator)
HI SENSE Red OUTPUT HI
LO Black OUTPUT LO
(No connection) Blue V GUARD
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33. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

instrument handle HIDHH

Function I E?Eﬁ

instrurment handle out

errar in (no errar) ===

Fange

errar oukt

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init
Resolution_Digits: 6.5
Measurement_Function:
NIDMM_VAIL_DC_CURRENT

Range: 0.01

34. Output 9 mA on the calibrator with the current output set to NORM.

35. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 25.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle Q] instrument handle out

L Measurement

errar in (no errar)

Mazimum Time {msec) E—

E=grrgr ouk

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 25.
Maximum_Time: -1

36. Output -9 mA on the calibrator with the current output set to NORM.

37. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 25.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle L] instrument handle out Instrument Handle: The instrument
inf ) & Measurement handle - C
error in (no error Temm gpror OUE andie Irom niDMM_1nit
Mazimum Time {msec) E—

Reading: Verify this measurement falls
between the limits listed in Table 25.
Maximum_Time: -1

© National Instruments Corporation
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38. Output 90 mA on the calibrator with the current output set to NORM.

39. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_ConfigureMeasurement
Digits with the following parameters:

Resolution in Digits

. ] Instrument_Handle: The instrument
instrument handle HIDFAF instrument handle out

Function ! g=* t handle from niDMM_init
error in (no error) === error o Resolution_Digits: 6.5
Range Q

Measurement_Function:
NIDMM_VAL_DC_CURRENT
Range: 0.1

40. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 25.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle TG instrument: handle ook . .
2 AL Measurement Instrument_Handle: The instrument
errar in {no errar)

T handle from nibMM_init
i ' error ouk ) —
Maximur Time (msec) Reading: Verify this measurement falls
between the limits listed in Table 25.
Maximum_Time: -1

41. Output —90 mA on the calibrator with the current output set to NORM.

42. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 25.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle HIBHH instrument handle out . .
_ 2 AL pemsurement Instrument_Handle: The instrument
errar in {no errar) handle from niDMM_init

i ' o= grror out : ; -
Maximurn Time (msec) Reading: Verify this measurement falls

between the limits listed in Table 25.
Maximum_Time: -1
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43. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

instrument handle HIDHH

instrurment handle out

I

Funckion E?Eﬁ

errar in (no errar) ===

Fange

errar oukt

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init
Resolution_Digits: 6.5
Measurement_Function:
NIDMM_VAIL_DC_CURRENT

Range: 1

44, Call the niDMM Read VI.
before applying current.

Configure the NI 4071 for a current mode

LabVIEW Block Diagram C/C++ Function Call
Call nipMM_read with the following
parameters:
instrument handle ;{DOM;—L Lq;:;u"::rnnte:‘?ndle " | Instrument_Handle: The instrument
o 'Tnl rﬁ;ﬂ(:;;? Beexerror aut handle from niDMM_init

Reading: Configure the NI 4071 for a
current mode before applying current.
Maximum_Time: -1

45. Output 0.9 A on the calibrator with the current output set to NORM.

46. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 25.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle FIGHF instrurnent handle out . .
» ) oA Measurement ;nstdrlul?ent_Handle. The instrument
error in (no error R andle from niDMM_init
Mazimum Time {msec) E—

Reading: Verify this measurement falls
between the limits listed in Table 25.
Maximum_Time: -1
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47. Refer to Table 17 for the appropriate calibrator outputs and parameter
values as you complete the following steps:

a.  On the calibrator, output the value listed under Calibrator Output
in Table 17 for the current iteration.

b. Call the niDMM Read VI. Verify that this measurement falls
between the limits listed in Table 25.

L Measurement

errar in {no errar)

faximum Time {msec) E—

B gprar ouk

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle RAIDFAT instrument handle out

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 25.
Maximum_Time: -1

48. Repeat step 47 for each of the remaining iterations shown in Table 17.

Table 17. niDMM 1 A Linearity Settings

NI 4071 Calibration Procedure

Iteration Calibrator Output
1 05A
2 025 A
3 -0.25 A
4 -05A
5 -09 A
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49. Output 2.2 A on the calibrator with the current output set to NORM.

50. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

instrument handle out

instrument handle HIGHH
Function I =

errar in (no errar) ===
Range

error ouk

Call nibMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init
Resolution_Digits: 6.5
Measurement_Function:
NIDMM_VAL_DC_CURRENT

Range: 3

51. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 25.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle HIDHF instrument handle out . .
» ) 2 AL Messurement ;nstdrlul?ent_Handle. The instrument
SFTQrin L ng error oo orrior ok andle from niDMM_init
Maximum Time {msec) S

Reading: Verify this measurement falls
between the limits listed in Table 25.
Maximum_Time: -1

52. Output —2.2 A on the calibrator with the current output set to NORM.
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53. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 25.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle FIDHE inskrument handle out
) ehat” L Measurement
&rror in {no error) T errr L
Mazximum Time {msec) E—

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from nibMM_init

Reading: Verify this measurement falls
between the limits listed in Table 25.
Maximum_Time: -1

You have completed verifying the DC current of the NI 4071. Select one of
the following options:

If you want to continue verifying other modes, go to the Verifying AC
Current section.

If you do not want to verify other modes and you are performing a
post-adjustment verification, go to the Completing the Adjustment
Procedures section.

If you do not want to verify any additional modes and you are
performing a pre-adjustment verification, call the niDMM Close VI to
close the session.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

Error in {no errar)

HIDHM

errar auk

Call niDMM_close with the following
parameters:

Instrument_Handle: The instrument
handle from nibMM_init
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Verifying AC Current
To verify the AC current of the NI 4071, complete the following steps:
1. Reset the calibrator.

2. Connect the NI 4071 and the Fluke 5720A calibrator using the
Fluke 5440 cable, as shown in Figure 6. Table 16 lists the cable
connections.

3. Call the niDMM Reset VI to reset the NI 4071 to a known state.

LabVIEW Block Diagram C/C++ Function Call
Call nipMM_reset with the following
instrument handle FAIGH instrument handle out parameter:
. =
error in (no error) error out Instrument_Handle: The instrument

handle from niDMM_init

4. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram C/C++ Function Call

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Resalution in Digits Instrument_Handle: The instrument

instrument handle HIGHH instrument handle out . o
Function [t t handle from niDMM_init
errar in (no error) === N Error au Resolution_Digits: 6.5
Range Q

Measurement_Function:
NIDMM_VAL_AC_CURRENT
Range: 100e-6

5. Call the niDMM Configure Auto Zero VI.

LabVIEW Block Diagram C/C++ Function Call

Call

niDMM_ConfigureAutoZeroMode
with the following parameters:

instrument handle HIDHF instrument handle out .
Autn Zero ;‘ %:@ Instrument_Handle: The instrument
grtor in (no error) Brror out handle from niDMM_init

Auto_Zero_Mode:
NIDMM_VAL_AUTO_ZERO_ON
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6. Call the niDMM Read VI. Configure the NI 4071 for a current mode
before applying current.

LabVIEW Block Diagram C/C++ Function Call
Call nipMM_read with the following
parameters:
instrument handle FIDHE inskrument handle out . :
L et Instrument_Handle: Tlhe instrument
&rror in {no error) Tee= aprat it handle from niDMM_init
Mazximum Time {msec) E—

Reading: Configure the NI 4071 for a
current mode before applying current.
Maximum_Time: -1

7. Output 9 LA at 1 kHz on the calibrator with the current output set
to NORM.

8. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 26.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle HIGHH instrument handle ouk . :
N ) 2 A Measurement lllnstdrlul;lent_ﬂandle: Tlhe instrument
EFrar in (no error T epror CLE andle Irom niDMM_1init
faximum Time {msec) E—

Reading: Verify this measurement falls
between the limits listed in Table 26.
Maximum_Time: -1

9. Output 90 pA at 1 kHz on the calibrator with the current output set
to NORM.

10. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 26.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle TG instrument handle out . .
oA measurement Instrument_Handle: The instrument
arrar in {no errar)

. handle from niDMM_init
; ! errar ouk : . —
Maximum Time (msec) Reading: Verify this measurement falls
between the limits listed in Table 26.
Maximum_Time: -1
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11. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resalution in Digits

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument

instrument handle HIDHH instrument handle out . ..
Function T [8=2% handle from niDMM_init
error in (no error) == errar aut Resolution_Digits: 6.5

Range Measurement_Function:
NIDMM_VAL_AC_CURRENT
Range: 1e-3

12. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 26.
LabVIEW Block Diagram C/C++ Function Call

instrument handle

Brror in (no error)
Maximum Time {msec)

HIDHF instrument handle out
&ha” L Measurement
== gprar guk

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 26.
Maximum_Time: -1

13. Output 0.9 mA at 1 kHz on the calibrator with the current output set

{0 NORM.

14. Call the niDMM Read VI. Verity that this measurement falls between
the limits listed in Table 26.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

Brror in (no error)
Maximum Time {msec)

HIDHF instrument handle out
&ha” L Measurement
== gprar guk

Call niDMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 26.
Maximum_Time: -1
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15. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

instrument handle

HIDHM

instrument handle out

Function - E?Eﬁ

errar in (no error) ===
Range

error auk

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from nibMM_init
Resolution_Digits: 6.5
Measurement_Function:
NIDMM_VAL_AC_CURRENT

Range: 0.01

16. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 26.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

instrument handle out

L Measurement

errar in {no errar)

faximum Time {msec) E—

B gprar ouk

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from nibDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 26.
Maximum_Time: -1

17. Output 9 mA at 1 kHz on the calibrator with the current output set

to NORM.

18. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 26.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

instrument handle out

Measurement

errar in {no errar)

faximum Time {msec) E—

B gprar ouk

Call niDMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 26.
Maximum_Time: -1
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19. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument

instrument handle HIDHF instrument handle out . L.
Function &[22t handle from niDMM_init
errar in (no error) === N error out Resolution_Digits: 6.5

Range Measurement_Function:
NIDMM_VAL_AC_CURRENT
Range: 0.1

20. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 26.
LabVIEW Block Diagram C/C++ Function Call

instrument handle

Error in (no error)
Mazimum Time {msec)

HIDHF instrument handle out
el L Measurement
E==gprar ouk

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 26.
Maximum_Time: -1

21. Output 90 mA at 55 Hz on the calibrator with the current output set

{0 NORM.

22. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 26.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

errar in (no errar)
Maximum Time {msec)

HIDHH

instrument handle out

Measurement

&a”) -

1

eoon gt Uk

Call niDMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 26.
Maximum_Time: -1
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23. Output 90 mA at 5 kHz on the calibrator with the current output set to

NORM.

24. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 26.

L Measurement

arrar in {no errar)

faxirum Time {msec) E—

B grrar aut

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle ] instrument handle out

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 26.
Maximum_Time: -1

25. Output 90 mA at 1 kHz on the calibrator with the current output set

to NORM.

26. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 26.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle FIGHH instrument handle out

Measurement

error in (no error)

faxirum Time {msec) E—

B grrar aut

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 26.
Maximum_Time: -1
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27. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument

instrument handle HIDHF instrument handle out . L.
Function &[22t handle from niDMM_init
&rrorin (no error) ek = Brror out Resolution_Digits: 6.5

Range Measurement_Function:
NIDMM_VAL_AC_CURRENT
Range: 1

28. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 26.
LabVIEW Block Diagram C/C++ Function Call

instrument handle

errar in (no errar)
Maximum Time {msec)

HIDHH

instrument handle out

&’

L Measurement

1

Bon gprar ouk

Call nipMM_read with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Reading: Verify this measurement falls
between the limits listed in Table 26.
Maximum_Time: -1

29. Output 0.9 A at 1 kHz on the calibrator with the current output set

{0 NORM.

30. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 26.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

instrument handle out

Call niDMM_read with the following
parameters:

Instrument_Handle: The instrument

error in (no errar) cacll hl‘:re;:Lllernlatment handle from nibDMM_init
Maimu Tie (msec) ———— Reading: Verify this measurement falls
between the limits listed in Table 26.
Maximum_Time: -1
© National Instruments Corporation 101 NI 4071 Calibration Procedure



31. Output 300 mA at 1 kHz on the calibrator with the current output set

32.

to NORM.

Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.

LabVIEW Block Diagram

C/C++ Function Call

Resolution in Digits

instrument handle FIGHH

instrument handle out

I

Function B

errar in (no error) ===

Range

errar auk

Call nibMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init
Resolution_Digits: 6.5
Measurement_Function:
NIDMM_VAL_AC_CURRENT

Range: 3

33. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 26.

LabVIEW Block Diagram C/C++ Function Call

Call niDMM_read with the following
parameters:

instrument handle RIDFH instrument handle out . .

_ 2 AL Mossuroment Instrument_I-Fandlez Tlhe instrument
arror in (no error) T crror GUE handle from niDMM_init

Maxdirmum Time (msec) Reading: Verify this measurement falls
between the limits listed in Table 26.
Maximum_Time: -1
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34. Output 2.2 A at 1 kHz on the calibrator with the current output set

{0 NORM.

35. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 26.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle HIBHH instrument handle out . :
_ 1 pensrement Instrument_Handle: The instrument
error in {no error) o  S—— handle from niDMM_init

Maximum Time {msec)

Reading: Verify this measurement falls
between the limits listed in Table 26.
Maximum_Time: -1

You have completed verifying the AC current of the NI 4071. Select one of
the following options:

* If you want to continue verifying other modes, go to the Verifying

Frequency section.

e If you do not want to verify other modes and you are performing a
post-adjustment verification, go to the Completing the Adjustment

Procedures section.

* If you do not want to verify any additional modes and you are
performing a pre-adjustment verification, call the niDMM Close VI to
close the session.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_close with the following
instrument handle HIEE parameters:
errar in (o errar) ] errar ouk Instrument_Handle: The instrument
handle from niDMM_init
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Verifying Frequency

This verification procedure is optional and requires additional test
equipment. If you do not want to verify frequency, select one of the
following options:

* If you do not want to verify other modes and are performing a
post-adjustment verification, go to the Completing the Adjustment
Procedures section.

¢ If you do not want to verify any additional modes and you are
performing a pre-adjustment verification, call the niDMM Close VI to
close the session.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_close with the following
instrument handle HIGHH parameters:
error in (no errar) L. efror out Instrument_Handle: The instrument

handle from nibDMM_init

Note The frequency of the NI 4071 is not user adjustable. If this verification procedure
indicates that the frequency is out of specification, return the NI 4071 to NI for repair.

To verify the frequency of the NI 4071, complete the following steps:

1. Remove all connections from the NI 4071.
@ Note Polarity is not important in step 2.

2. Connect a device capable of generating a pulse train at the frequencies
listed in Table 27 to the HI and LO terminals of the NI 4071. The pulse
train should be 0—5 V and have a duty cycle of 50%. See Table 2 for
possible devices and equipment to use in this step.

3. Call the niDMM Reset VI to reset the NI 4071 to a known state.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_reset with the following
instrument handle FIIGH instrurnent handle oot parameter:
= .
errar in {no error) error ouk Instrument_Handle: The instrument

handle from nibMM_init
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4. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_ConfigureMeasurement
Digits with the following parameters:
_ Resaldtion in Digits , Instrument_Handle: The instrument
instrument handle HIDFF instrument handle outk . L.
Function = 222 handle from niDMM_init
Errar in (no error) == error out Resolution_Digits: 6.5
Range Measurement_Function:
NIDMM_VAL_FREQ
Range: 1
5. Call the niDMM Configure Frequency Voltage Range VI with
Voltage Range set to 5.
LabVIEW Block Diagram C/C++ Function Call
Call nibMM_ConfigureFrequency
VoltageRange with the following
instrument handle EID=MM instrurment handle out parameters:
i Ffiriry
Frequ Eni:ﬂ;;;é?;;;g =Ter ot Instrument_Handle: The instrument
handle from niDMM_init
Frequency_Voltage_Range: 5
6. Configure the external source to generate a pulse train with a voltage
of 0—5 V and a duty cycle of 50%. The frequency should be set to 1 Hz.
7. Call the niDMM Read VI. Verify that this measurement falls between
the limits listed in Table 27.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
i"Str"m'.:"t handle N?'DM"¢—| m;:;'ur'::?nte';‘:‘”dle ot Instrument_Handle:. The instrument
,BFFDI’ "-! (no error) Boow ey ok handle frOm niDMM_1nit
Madmum Time {msec) Reading: Verify this measurement falls
between the limits listed in Table 27.
Maximum_Time: -1
8. Repeat steps 6 and 7 with the following modification: Change the
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9. Repeat steps 6 and 7 with the following modification: Change the

frequency to 500 kHz.

You have completed verifying the frequency of the NI 4071. Select one of
the following options:

e If you do not want to verify other modes and you are performing a
post-adjustment verification, go to the Completing the Adjustment
Procedures section.

e If you do not want to verify any additional modes and you are
performing a pre-adjustment verification, call the niDMM Close VI to
close the session.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_close with the following
instrument handle l;?MM parameters:
errar in (no error] L Brrar out Instrument_Handle: The instrument

handle from nibDMM_init

Adjustment Procedures

This section explains how to adjust the NI 4071. You can choose to
perform these adjustment procedures with or without performing the

verification procedures first.

The parameters Range, Resolution, Expected Measurement, and
Frequency used in function calls in this section have floating point values.
For example, if Range = 1, the floating point value is 1. 0. Refer to the
NI Digital Multimeters Help for more information about parameter values.

E Note NI recommends repeating the verification procedures after you perform these
adjustment procedures. Reverification ensures that the device you have calibrated is
operating within specifications after adjustments.

Caution If you skip any of the steps within a section of the adjustment procedures,
NI-DMM does rnot allow you to store your new calibration coefficients. Instead,
NI-DMM restores the original coefficients to the EEPROM.

Setting Up the Test Equipment

If you have not already set up the test equipment, complete the following

steps:

1. Remove all connections from the four input banana plug connectors on
the NI 4071.
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Verify that the calibrator has been calibrated within the time limits
specified in the Test Equipment section, and that DC zeros calibration
has been performed within the last 30 days. Consult the Fluke 5720A
user documentation for instructions on calibrating these devices.

@ Note Ensure that the calibrator is warmed up for at least 60 minutes before you begin this

procedure.

3.
4.

Reset the calibrator.

If you have not already done so, allow the NI 4071 to warm up for
60 minutes within a powered-on PXI chassis.

Adjusting DC Voltage and Resistance

To adjust the DC voltage and resistance of the NI 4071, complete the
following steps:

1.

Connect the NI 4071 and the Fluke 5720A calibrator using the
Fluke 5440 cable, as shown in Figure 1. Table 3 lists the cable
connections.

Wait two minutes for the thermal EMF to stabilize if the cable was not
previously connected in this configuration.

Call the niDMM Initialize External Cal VI with the resource descriptor
of the NI 4071 and your valid user password to output a calibration
session (Cal Session) that you can use to perform NI-DMM
calibration or regular measurement functions.

LabVIEW Block Diagram C/C++ Function Call

Calibration Password

Call niDMM_InitExtCal with the
following parameters:

Instrument_Descriptor: The name of

Instrument Descriptor

FAIDHF instrumert handie out | the device to calibrate. You can find this

Ko

srror out name under Devices and Interfaces in

errar in (no errar)

Measurement & Automation Explorer
(MAX).
Calibration_Password: NI

@ Note You will use Cal Session in all subsequent function calls.

The default user password for adjusting the NI 4071 is NI. Call the niDMM Cal Set
Password VI to change the password.
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LabVIEW Block Diagram

C/C++ Function Call

instrument handle

HIDEM

instrument handle out

Old Password ~

errar in (no errar)

Mew Password "'-‘; E

<>

peceoomoooa gprar auk

Call niDMM_SetCalPassword with the
following parameters:

Instrument_Handle: The instrument
handle from nibMM_init

4. Call the niDMM Configure Powerline Frequency VI with PowerLine
Frequency set to 50 or 60, depending on the power line frequency
(in hertz) that your instruments are powered from; select 50 for

400 Hz power line frequencies.

LabVIEW Block Diagram

C/C++ Function Call

Call nibMM_ConfigurePowerLine
Frequency with the following

instrument handle i;" instrument handle ouk parameters:
errar in (no error) e error ouk .
Powerline Frequency - 1 Instrument_Handle: The instrument
handle from niDMM_init
Powerline_Frequency: 50 or 60
5. Output 100 mV on the calibrator with the range locked to 2.2 V.

6. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected ¥Yalue

instrurnent handle

HIDMM

Function

Range —I E
&rror in {no error)

Input Resistance

instrurnent handle out

pocccooocca grror Uk

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from nibMM_init

Mode: NIDMM_VAL_DC_VOLTS
Range: 0.1

Input_Resistance:
NIDMM_VAL_10_MEGAOHM
Expected_Value: 0.1
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8. Call the niDMM Cal Adjust Gain VI with the following parameters:
LabVIEW Block Diagram C/C++ Function Call
Call nipMM_CalAdjustGain with the
following parameters:
Expected ¥alue Instrument_Handle: The instrument
instrument handle PTG instrument handle out . .
Function _'_%E}E handle from niDMM_init
errar out Mode: NIDMM_VAL_DC_VOLTS

Range
errar in (no error)
Input Resistance

_JF

Range: 0.1
Input_Resistance:
NIDMM_VAL_10_MEGAOHM
Expected_Value: -0.1

9. Output 10 V on the calibrator.
10. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue
instrument handle
Function

Range

errar in (no error)
Input Resistance

HIGHR

I

inskrument handle out

_JF

errar auk

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_DC_VOLTS
Range: 10

Input_Resistance:
NIDMM_VAL_GREATER_THAN_10_
GIGAOHM

Expected_Value: 10

11. Output —10 V on the calibrator.

© National Instruments Corporation

109

NI 4071 Calibration Procedure




12.

Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram C/C++ Function Call

Expected ¥Yalue

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument

instrurnent handle

HIDMM

Function

Range —I E
&rror in {(no error)

Input Resistance

instrument handle out handle from nibMM_init
ecccenes grror ouUE Mode: NIDMM_VAL_DC_VOLTS
Range: 10

Expected_Value: -10
Input_Resistance:

NIDMM VAL_GREATER THAN 10_
GIGAOHM

13.

14.

15.
16.

Disconnect the Fluke 5440 cable from the NI 4071 banana plug
connectors, leaving the other end of the cable connected to the
calibrator binding posts.

Plug in the insulated banana plug shorting bar across the HI and
LO banana plug connectors of the NI 4071.

Wait two minutes for the thermal EMF to stabilize.
Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument

instrument handle
Function

Input Resistance

[

Range —| E
Error in (o error)

DM inskrument handle out

handle from nibDMM_init

errar ouk

Mode: NIDMM_VAL_DC_VOLTS
Range: 10

Input_Resistance:
NIDMM_VAL_GREATER_THAN_10_

GIGAOHM
17. Call the niDMM Cal Adjust Miscellaneous VI.
LabVIEW Block Diagram C/C++ Function Call
Call nibMM_CalAdjustMisc with the
instrument handle fgm instrument handle out followmg parameters:
Type %, ervor out Instrument_Handle: The instrument

Errar in (no error) ===

handle from nibMM_init
Type: NIDMM_EXTCAL_MISCCAL_VREF
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18. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle
Function

Range —I E
errar in (no error)

Input Resistance

HIDHE

I

o

inskrument handle out

errar ouk

Call nipMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_DC_VOLTS
Range: 0.1

Input_Resistance:
NIDMM_VAL_10_MEGAOHM

19.

20.

21.

22.

Remove the shorting bar, and plug the Fluke 5440 cable back into the
NI 4071 banana plug connectors, as shown in Figure 1.

Wait one minute for the thermal EMF to stabilize.

Output 0 Q from the calibrator without external sense or 2-wire

compensation.

Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue

instrurnent handle

HIDFMM

Function -

instrument handle out

Range —Iﬂ
error in (no error)

Input Resistance

errar auk

Call nibMM_CcalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_2_WIRE_RES
Range: 10e6

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: the display on the
calibrator for 0 £2

23. Output 10 M from the calibrator without external sense.
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24. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_CalAdjustGain with the
following parameters:

Expected Value Instrument_Handle: The instrument

instrument handle FIIGHH instrument handle ouk handle from niDMM_init
F“;;:g: _,—J %ﬂﬂi error out Mode: NIDMM_VAIL_2_ WIRE_RES
error in (no error) _j Range: 10e6
Input Resistance ——— Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: the display on the
calibrator for 10 M2
25. Output 1.9 MQ from the calibrator without external sense.
26. Call the niDMM Cal Adjust Gain VI with the following parameters:
LabVIEW Block Diagram C/C++ Function Call

Call nipMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
Expected Yalue . L.
instrument handle FAIGH instrument handle out handle from niDMM_init
Function - el Mode: NIDMM_VAIL_2_ WIRE_RES

I K W— errar out
Range )
errar in {no errar) mjm Range: 1 0§6
Input Resistance ————— Input_Resistance:

NIDMM_VAL_RESISTANCE_NA
Expected_Value: the display on the
calibrator for 1.9 M2

NI 4071 Calibration Procedure 112 ni.com



27. Output 0 Q from the calibrator without external sense or 2-wire

compensation.

28. Call the niDMM Cal Adjust Offset VI with the following parameters:

Function -

Range —I E
errar in (no error)

Input Resistance

%

errar ouk

LabVIEW Block Diagram C/C++ Function Call
Call nipMM_CalAdjustOffset with
the following parameters:
instrument handle FAIG A inskrument handle out

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_2_WIRE_RES
Range: 10e6

Input_Resistance:
NIDMM_VAIL_RESISTANCE_NA

29. Disconnect the Fluke 5440 cable from the NI 4071.
30. Call the niDMM Cal Adjust Miscellaneous VI.

LabVIEW Block Diagram C/C++ Function Call
Call nibMM_CalAdjustMisc with the
following parameters:
instrument handle h&?m inskrument handle out gp
i — .
- Type %, G X Instrument_Handle: The instrument
errar in {no error) == Srrar U i S
handle from niDMM_init
Type: NIDMM_EXTCAL_MISCCAL_ZINT

31. Plug the two sets of Fluke 5440 cables into the appropriate banana plug
connectors on the NI 4071, as shown in Figure 2 for 4-wire resistance.

32. Wait two minutes for the thermal EMF to stabilize.

33. Output 100 M from the calibrator without external sense.
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34. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue

instrurnent handle

HIDMM

instrurnent handle out

Function I

pocccocoos grror ok

Range —I E
Error in {no error)

Input Resistance

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from nibMM_init

Mode: NIDMM_VAL_2_WIRE_RES
Range: 100e6

Input_Resistance:

NIDMM VAL _RESISTANCE NA
Expected_Value: the display on the
calibrator for 100 M2

35. Output 0 Q from the calibrator without external sense or 2-wire

compensation.

36. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue

instrurment handle

HIDHH

instrument handle out

Function -

pecmoonoooa gprar ok

Range —I E
errar in {no errar)

Input Resistance

Call nipMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_2_WIRE_RES
Range: 100e6

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: the display on the
calibrator for 0 2

37. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle
Function

Input Resistance

J ]

Range —I E
&rror in {(no error)

HIDMM

inskrument handle out

g™

error ouk

Call nipMM_CalaAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_2_WIRE_RES
Range: 100e6

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
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38. Output 0 Q on the calibrator with external sense turned on and 2-wire

compensation turned off.

39. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue
inskrument handle
Function

Range

error in (no errar)
Input Resistance

HIOHH

_JJ:

instrument handle out

error auk

Call nipMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_4_WIRE_RES
Range: 10e6

Input_Resistance:

NIDMM VAL_RESISTANCE_NA
Expected_Value: the display on the
calibrator for 0 £2

40. Output 10 MQ on the calibrator with external sense turned on and

2-wire compensation turned off.

41. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected ¥alue
instrument handle
Function

Range

errar in (no errar)
Input Resistance

HIDHH

[

f

instrument handle out

errar auk

Call nipMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_4_WIRE_RES
Range: 10e6

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: the display on the
calibrator for 10 M2

© National Instruments Corporation

115

NI 4071 Calibration Procedure



42. Output 1.9 MQ on the calibrator with external sense turned on and
2-wire compensation turned off.

43. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue

instrurment handle

HIDHH

instrument handle out

Function -

pecmoonoooa gprar ok

Range —I E
errar in {no errar)

Input Resistance

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from nibMM_init

Mode: NIDMM_VAL_4_WIRE_RES
Range: 10e6

Input_Resistance:

NIDMM VAL _RESISTANCE NA
Expected_Value: the display on the
calibrator for 1.9 M£2

44. Output 100 k€ on the calibrator with external sense turned on and
2-wire compensation turned off.

45. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected ¥alue

instrurment handle

HIDHMH

instrument handle out

Function -

s grrar ok

Range —I E
errar in {no errar)

Input Resistance

Call nipMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_4_WIRE_RES
Range: 100e3

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: the display on the
calibrator for 100 k2

NI 4071 Calibration Procedure

46. Output 0 Q on the calibrator with external sense turned on and 2-wire

compensation turned off.
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47. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected ¥alue
instrument handle
Function

Range

errar in (no errar)
Input Resistance

HIDHH

[

f

instrument handle out

errar auk

Call nipMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_4_WIRE_RES
Range: 100e3

Input_Resistance:

NIDMM VAL_RESISTANCE_NA
Expected_Value: the display on the
calibrator for 0 £2

48. Output 10 k€ on the calibrator with external sense turned on and

2-wire compensation turned off.

49. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected ¥alue
instrument handle
Function

Range

errar in (no errar)
Input Resistance

HIDFH

[

_JF

instrument handle out

errar auk

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAIL_4_WIRE_RES
Range: 10e3

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: the display on the
calibrator for 10 k€2

50. Output 0 Q on the calibrator with external sense turned on and 2-wire

compensation turned off.
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51. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

HIDHM

Function -

instrument handle out

Range —l ﬂ
error in (no efrar)

Inpuk Resistance

error auk

Call nibMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from nibMM_init

Mode: NIDMM_VAL_4_WIRE_RES
Range: 100e3

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA

52. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

HIDEH

Function -

instrument handle out

Range —I ﬂ
errar in (no errar)

Inpuk Resistance

errar auk

Call nibMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from nibDMM_init

Mode: NIDMM_VAL_4_WIRE_RES
Range: 10e3

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA

53. Call the niDMM Cal Adjust Miscellaneous VI.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

HIDHM

Type e

()
o, @

instrument handle out

Errar in (no error) ===

errar auk

Call nibMM_CalAdjustMisc with the
following parameters:

Instrument_Handle: The instrument
handle from nibDMM_init
Type: NIDMM_EXTCAL_MISCAL_RREF

54. Call the niDMM Self Cal VI to self-calibrate the NI 4071.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

HIDMM

1

Error in {no error)

instrument handle out

error oukt

CallnipMM_selfcal with the following
parameters:

Instrument_Handle: The instrument
handle from niDMM_init
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55. Output 0 Q on the calibrator with external sense turned on, but with
2-wire compensation turned off.

56. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle
Funckion

Range

errar in (no error)
Input Resistance

HIDHR

[

o™

_j_,:

inskrument handle out

errar ouk

Call nipMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_4_WIRE_RES
Range: 1e6

Input_Resistance:
NIDMM_VAIL_RESISTANCE_NA

57. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle
Funckion

Range

errar in (no error)
Input Resistance

HIDHR

[

o™

_j_,:

inskrument handle out

errar ouk

Call nipMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_4_WIRE_RES
Range: 10e6

Input_Resistance:
NIDMM_VAIL_RESISTANCE_NA

58. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle
Function

Range

errar in (no error)
Input Resistance

HIDHE

I

™

_j_,:

inskrument handle out

errar ouk

Call nibMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_4_WIRE_RES
Range: 1e3

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
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59.

Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_CalAdjustOffset with
the following parameters:

instrument handle

HIDkH

Function

[

instrument handle out | Jpgtrument_Handle: The instrument

Range —| E
Error in (no errot)

Input Resistance

errar ouk handle from nibMM_init

Mode: NIDMM_VAL_4_WIRE_RES
Range: 100

Input_Resistance:

NIDMM VAL _RESISTANCE NA

60.
61.

62.
63.

Remove the Fluke 5440 cables from the NI 4071.

Plug in the insulated shorting bar across the HI and LO banana plug
connectors of the NI 4071.

Wait two minutes for the thermal EMF to stabilize.
Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_CalAdjustOffset with
the following parameters:

instrument handle

HIDHM

Function -

[

instrument handls out | pstrument_Handle: The instrument

Range —I E
errar in {(no errar)

Input Resistance

Errar ouk handle from nibDMM_init

Mode: NIDMM_VAL_2_WIRE_RES
Range: 10e6

Input_Resistance:
NIDMM_VAL_RESISTANCE NA

64. Call the niDMM Cal Adjust Offset VI with the following parameters:
LabVIEW Block Diagram C/C++ Function Call
Call nibMM_CalAdijustOf fset with
the following parameters:
instrument handle HIGHH instrurment handle out . 3
e J_% 1 Instrument_Handle: T.he instrument
Range ﬂ_ﬂm error out handle from nibDMM_init
errar in (o error Mode: NIDMM_VAL_2_WIRE_RES
Input Resistance Range: 1le6

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
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65. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle
Funckion

Range

errar in (no error)
Input Resistance

HIDHR

[

%

_j_,:

inskrument handle out

errar ouk

Call nipMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_2_WIRE_RES
Range: 100e3

Input_Resistance:
NIDMM_VAIL_RESISTANCE_NA

66. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle
Function

Range

Error in (no errar)
Input Resistance

HIDMM

[

f

instrurment handle out

error out

Call nipMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_2_WIRE_RES
Range: 10e3

Input_Resistance:
NIDMM_VAIL_RESISTANCE_NA

67. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle
Funckion

Range

errar in (no error)
Input Resistance

HIDHR

[

o™

_j_,:

inskrument handle out

errar ouk

Call nipMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_2_WIRE_RES
Range: 1e3

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
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68. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

HIDkH

Function

[

instrument handle out

Range —| E
Error in (no errot)

Input Resistance

errar ouk

Call nibMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from nibMM_init

Mode: NIDMM_VAL_2_WIRE_RES
Range: 100

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA

69. Call the niDMM Cal Adjust Miscellaneous VI.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

HIDHM

Type e

s, =

instrument handle out

Errarin (no error) med

errar auk

Call nibMM_CalAdjustMisc with the
following parameters:

Instrument_Handle: The instrument
handle from nibDMM_init

Type:
NIDMM_EXTCAL_MISCCAL_SECTION

NI 4071 Calibration Procedure

You have completed adjusting the DC voltage and resistance modes of the
NI 4071. Select one of the following options:

If you are performing additional adjustments, refer to the following

sections, as applicable:

— Adjusting AC Voltage (AC- and DC-Coupled) Modes
—  Adjusting Current Modes

—  Completing the Adjustment Procedures

If you are not performing additional adjustments, refer to one of the

following sections:

—  Verification Procedures—to verify your new calibration
coefficients before saving them to the EEPROM

—  Completing the Adjustment Procedures—if you do not want to
verify the adjustments you have just made
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5

Adjusting AC Voltage (AC- and DC-Coupled) Modes

Note If you do not use the AC voltage modes for any measurements, or the accuracy of

these modes is irrelevant, you can skip this section and go directly to the Adjusting Current
Modes section.

To adjust the AC voltage of the NI 4071, complete the following steps:

1. Reset the calibrator.
2. Connect the NI 4071 and the Fluke 5720A calibrator using the
Fluke 5440 cable, as shown in Figure 1. Table 3 lists the cable
connections.
3. Refer to Table 18 for the appropriate calibrator output and parameter
values as you complete the following steps:
a.  On the calibrator, output the value listed under Calibrator Output
in Table 18 for the current iteration.
b. Call the niDMM Cal Adjust Gain VI with Mode set to
NIDMM_VAL_AC_VOLTS. Set the remaining parameters as shown
in Table 18 for the current iteration.
LabVIEW Block Diagram C/C++ Function Call
E ted val Call nipMM_CalAdjustGain with the
Hpecre alue .
instrument handle Nil;% instrument handle out fOllOWlng parameters:
Fu;;:gz I_I ht srrar out Instrument_Handle: The instrument
ErFOr in l:ljllj grror) handle from niDMM_init
Input Resistance Mode: NIDMM_VAL_AC_VOLTS
c. Call the niDMM Cal Adjust Gain VI again, changing Mode to
NIDMM_VAL_AC_VOLTS_DCCOUPLED.
LabVIEW Block Diagram C/C++ Function Call
Call nibMM_CcalAdjustGain with the
Expected Yalue following parameters:
instrurment handle FIGHH instrurnent handle out
Function _I—%{PE Instrument_Handle: The instrument
Range errar oukt ] L.
ﬂ handle from niDMM_init

Brror in (no error)
Input Resistance

Mode:
NIDMM_VAL_AC_VOLTS_DCCOUPLED
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4. Repeat step 3 for each of the remaining iterations listed in Table 18.

Table 18. niDMM_CalAdjustGain Parameters

Calibrator Output niDMM_CalAdjustGain Parameters
f Range Expected
Iteration | Amplitude (kHz) Mode (\%) Input Resistance Value
1 50 mV 1 NIDMM_VAL_AC_VOLTS 0.05 NIDMM VAL_10_MEGAOHM 0.05
50 mV 1 NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.05 NIDMM_VAL_10_MEGAOHM 0.05
2 500 mV 1 NIDMM_VAL_AC_VOLTS 0.5 NIDMM_VAL_10_MEGAOHM 0.5
500 mV 1 NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.5 NIDMM VAL_10_MEGAOHM 0.5
3 5V 1 NIDMM_VAL_AC_VOLTS 5 NIDMM_VAL_10_MEGAOHM 5
5V 1 NIDMM_VAL_AC_VOLTS_DCCOUPLED 5 NIDMM_VAL_10_MEGAOHM 5
4 50V 1 NIDMM_VAL_AC_VOLTS 50 NIDMM VAL_10_MEGAOHM 50
50V 1 NIDMM_VAL_AC_VOLTS_DCCOUPLED 50 NIDMM_VAL_10_MEGAOHM 50
5 100 V 1 NIDMM_VAL_AC_VOLTS 700 NIDMM_VAL_10_MEGAOHM 100
100 V 1 NIDMM_VAL_AC_VOLTS_DCCOUPLED 700 NIDMM VAL_10_MEGAOHM 100
5. Referto Table 19 for the appropriate parameter values as you complete
the following steps:
Output 0 V on the calibrator.
Call the niDMM Cal Adjust Offset VI with Mode set to
NIDMM_VAL_AC_VOLTS and the remaining parameters as shown
in Table 19 for the current iteration.
LabVIEW Block Diagram C/C++ Function Call
Call nipMM_CaladjustOffset with
instrument handle HIGHH instrument handle out the following parameters:

Function

Range

error in (no efrar)
Input Resistance

I

_JJ:

error auk

Instrument_Handle: The instrument
handle from nibMM_init

Mode: NIDMM_VAL_AC_VOLTS
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c. Call the niDMM Cal Adjust Offset VI again, changing Mode to
NIDMM_VAL_AC_VOLTS_DCCOUPLED.

LabVIEW Block Diagram C/C++ Function Call

Call nipMM_CalAdjustOffset with

instrument handle FIDHFT instrurment handle out the following parameters:

Function ! '[ﬁ .
Range _ E‘“‘“%‘ £rrar aut Instrument_Handle: The instrument
Error in {no errar) handle from niDMM_init

Input Resistance ——— Mode:

NIDMM_VAL_AC_VOLTS_DCCOUPLED

6. Repeat step 5 for each of the remaining iterations shown in Table 19.

Table 19. niDMM_CalAdjustOffset Parameters

niDMM_CalAdjustOffset Parameters
Iteration Mode Range (V) Input Resistance (€2)
1 NIDMM_VAL_AC_VOLTS 0.05 NIDMM_VAL_10_MEGAOHM
NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.05 NIDMM_VAL_10_MEGAOHM
2 NIDMM_VAL_AC_VOLTS 0.5 NIDMM_VAL_10_MEGAOHM
NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.5 NIDMM_VAL_10_MEGAOHM
3 NIDMM_VAL_AC_VOLTS 5 NIDMM_VAL_10_MEGAOHM
NIDMM_VAL_AC_VOLTS_DCCOUPLED 5 NIDMM_VAL_10_MEGAOHM
4 NIDMM_VAL_AC_VOLTS 50 NIDMM_VAL_10_MEGAOHM
NIDMM_VAL_AC_VOLTS_DCCOUPLED 50 NIDMM_VAL_10_MEGAOHM
5 NIDMM_VAL_AC_VOLTS 700 NIDMM_VAL_10_MEGAOHM
NIDMM_VAL_AC_VOLTS_DCCOUPLED 700 NIDMM_VAL_10_MEGAOHM

7. Refer to Table 20 for the appropriate calibrator outputs and parameter
values as you complete the following steps:

a.  On the calibrator, output the value listed under Calibrator Output
in Table 20 for the current iteration.
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b. Call the niDMM Cal Adjust AC Filter VI with Mode set to
NIDMM_VAL_AC_VOLTS and the remaining parameters as shown
in Table 20 for the current iteration.

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue

instrument handle
Function

Range —Iﬂ
Brrorin (no error)

HIDFM

= AN

instrument handle out

errar auk

CallnipMM_CalAdjustACFilter with
the following parameters:

Instrument_Handle: The instrument
handle from nibMM_init

Frequency Mode: NTDMM_VAT_AC_VOLTS
c. Call the niDMM Cal Adjust AC Filter VI again, changing Mode
to NIDMM_VAL_AC_VOLTS_DCCOUPLED.
LabVIEW Block Diagram C/C++ Function Call

Expected ¥alue

instrument handle
Function

Range —I E
errar in (no errar)

HIDFH

= AN

instrument handle out

errar auk

CallnipMM_CalAdjustACFilter with
the following parameters:

Instrument_Handle: The instrument
handle from nibDMM_init

Frequency Mode:
NIDMM_ VAL_AC_VOLTS_DCCOUPLED
8. Repeat step 7 for each of the remaining iterations shown in Table 20.
Table 20. niDMM_CalAdjustACFilter Parameters
Calibrator Output niDMM_CalAdjustACFilter Parameters
Frequency Range Frequency Expected

Iteration Amplitude (kHz) Mode V) (Hz) Value
1 50 mV 1 NIDMM_VAL_AC_VOLTS 0.05 le3 0.05

50 mV 1 NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.05 le3 0.05

2 50 mV 5 NIDMM_VAL_AC_VOLTS 0.05 5e3 0.05

50 mV 5 NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.05 5e3 0.05

3 50 mV 20 NIDMM VAL_AC_VOLTS 0.05 20e3 0.05

50 mV 20 NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.05 20e3 0.05

4 50 mV 50 NIDMM_VAL_AC_VOLTS 0.05 50e3 0.05

50 mV 50 NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.05 50e3 0.05

5 50 mV 100 NIDMM_VAL_AC_VOLTS 0.05 100e3 0.05

50 mV 100 NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.05 100e3 0.05
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Table 20. niDMM_CalAdjustACFilter Parameters (Continued)
Calibrator Output niDMM_CalAdjustACFilter Parameters
Frequency Range Frequency Expected
Iteration Amplitude (kHz) Mode V) (Hz) Value
6 50 mV 200 NIDMM_VAL_AC_VOLTS 0.05 200e3 0.05
50 mV 200 NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.05 200e3 0.05
7 50 mV 300 NIDMM_VAL_AC_VOLTS 0.05 300e3 0.05
50 mV 300 NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.05 300e3 0.05
8 50 mV 500 NIDMM_VAL_AC_VOLTS 0.05 500e3 0.05
50 mV 500 NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.05 500e3 0.05
9 500 mV 1 NIDMM_VAL_AC_VOLTS 0.5 le3 0.5
500 mV 1 NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.5 le3 0.5
10 500 mV 5 NIDMM_VAL_AC_VOLTS 0.5 5e3 0.5
500 mV 5 NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.5 5e3 0.5
11 500 mV 20 NIDMM_VAL_AC_VOLTS 0.5 20e3 0.5
500 mV 20 NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.5 20e3 0.5
12 500 mV 50 NIDMM_VAL_AC_VOLTS 0.5 50e3 0.5
500 mV 50 NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.5 50e3 0.5
13 500 mV 100 NIDMM_VAL_AC_VOLTS 0.5 100e3 0.5
500 mV 100 NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.5 100e3 0.5
14 500 mV 200 NIDMM_VAL_AC_VOLTS 0.5 200e3 0.5
500 mV 200 NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.5 200e3 0.5
15 500 mV 300 NIDMM_VAL_AC_VOLTS 0.5 300e3 0.5
500 mV 300 NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.5 300e3 0.5
16 500 mV 500 NIDMM_VAL_AC_VOLTS 0.5 500e3 0.5
500 mV 500 NIDMM_VAL_AC_VOLTS_DCCOUPLED 0.5 500e3 0.5
17 5V 1 NIDMM_ VAL_AC_VOLTS 5 le3 5
5V 1 NIDMM_VAL_AC_VOLTS_DCCOUPLED 5 le3 5
18 5V 5 NIDMM_VAL_AC_VOLTS 5 5e3 5
5V 5 NIDMM_VAL_AC_VOLTS_DCCOUPLED 5 5e3 5
19 5V 20 NIDMM_VAL_AC_VOLTS 5 20e3 5
5V 20 NIDMM_VAL_AC_VOLTS_DCCOUPLED 5 20e3 5
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Table 20. niDMM_CalAdjustACFilter Parameters (Continued)
Calibrator Output niDMM_CalAdjustACFilter Parameters
Frequency Range Frequency Expected
Iteration Amplitude (kHz) Mode V) (Hz) Value
20 5V 50 NIDMM_VAL_AC_VOLTS 5 50e3 5
5V 50 NIDMM_VAL_AC_VOLTS_DCCOUPLED 5 50e3 5
21 5V 100 NIDMM VAL_AC_VOLTS 5 100e3 5
5V 100 NIDMM VAL_AC_VOLTS_DCCOUPLED 5 100e3 5
22 5V 200 NIDMM_VAL_AC_VOLTS 5 200e3 5
5V 200 NIDMM_VAL_AC_VOLTS_DCCOUPLED 5 200e3 5
23 5V 300 NIDMM_VAL_AC_VOLTS 5 300e3 5
5V 300 NIDMM_VAL_AC_VOLTS_DCCOUPLED 5 300e3 5
24 5V 500 NIDMM VAL_AC_VOLTS 5 500e3 5
5V 500 NIDMM VAL_AC_VOLTS_DCCOUPLED 5 500e3 5
25 50V 1 NIDMM_VAL_AC_VOLTS 50 le3 50
50V 1 NIDMM_VAL_AC_VOLTS_DCCOUPLED 50 le3 50
26 50V 5 NIDMM_VAL_AC_VOLTS 50 5e3 50
50V 5 NIDMM_VAL_AC_VOLTS_DCCOUPLED 50 5e3 50
27 50V 20 NIDMM_VAL_AC_VOLTS 50 20e3 50
50V 20 NIDMM_VAL_AC_VOLTS_DCCOUPLED 50 20e3 50
28 50V 50 NIDMM_VAL_AC_VOLTS 50 50e3 50
50V 50 NIDMM_VAL_AC_VOLTS_DCCOUPLED 50 50e3 50
29 50V 100 NIDMM_VAL_AC_VOLTS 50 100e3 50
50V 100 NIDMM_VAL_AC_VOLTS_DCCOUPLED 50 100e3 50
30 50V 200 NIDMM_VAL_AC_VOLTS 50 200e3 50
50V 200 NIDMM VAL_AC_VOLTS_DCCOUPLED 50 200e3 50
31 50V 300 NIDMM_VAL_AC_VOLTS 50 300e3 50
50V 300 NIDMM_VAL_AC_VOLTS_DCCOUPLED 50 300e3 50
32 v 500 NIDMM_VAL_AC_VOLTS 50 500e3 10
v 500 NIDMM_VAL_AC_VOLTS_DCCOUPLED 50 500e3 10
33 100 V 1 NIDMM_VAL_AC_VOLTS 700 le3 100
100 V 1 NIDMM_VAL_AC_VOLTS_DCCOUPLED 700 le3 100
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Table 20. niDMM_CalAdjustACFilter Parameters (Continued)

Calibrator Output niDMM_CalAdjustACFilter Parameters
Frequency Range Frequency Expected
Iteration Amplitude (kHz) Mode V) (Hz) Value
34 100 V 5 NIDMM_VAL_AC_VOLTS 700 5e3 100
100 V 5 NIDMM_VAL_AC_VOLTS_DCCOUPLED 700 5e3 100
35 100 V 20 NIDMM_VAL_AC_VOLTS 700 20e3 100
100 V 20 NIDMM_VAL_AC_VOLTS_DCCOUPLED 700 20e3 100
36 100 V 50 NIDMM_VAL_AC_VOLTS 700 50e3 100
100 V 50 NIDMM_VAL_AC_VOLTS_DCCOUPLED 700 50e3 100
37 100 V 100 NIDMM_VAL_AC_VOLTS 700 100e3 100
100 V 100 NIDMM_VAL_AC_VOLTS_DCCOUPLED 700 100e3 100
38 100 V 200 NIDMM_VAL_AC_VOLTS 700 200e3 100
100 V 200 NIDMM_VAL_AC_VOLTS_DCCOUPLED 700 200e3 100
39 50V 300 NIDMM_VAL_AC_VOLTS 700 300e3 50
50V 300 NIDMM VAL_AC_VOLTS_DCCOUPLED 700 300e3 50
40 10V 500 NIDMM_VAL_AC_VOLTS 700 500e3 10
10V 500 NIDMM_VAL_AC_VOLTS_DCCOUPLED 700 500e3 10

9. Reset the calibrator for safety reasons.
10. Call the niDMM Cal Adjust Miscellaneous VI.

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_CalAdjustMisc with the
following parameters:

instrument handle HIDHE instrument handle out .
Type _|— Instrument_Handle: The instrument
Errar in (no error) == error oot handle from niDMM_ init

Type:
NIDMM_ EXTCAL_MISCCAL_SECTION
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You have completed adjusting the AC voltage modes of the NI 4071. Select
one of the following options:

e If you are performing additional adjustments, refer to the following
sections, as applicable:

—  Adjusting Current Modes
—  Completing the Adjustment Procedures

e If you are not performing additional adjustments, refer to one of the
following sections:

—  Verification Procedures—to verify your new calibration
coefficients before saving them to the EEPROM

—  Completing the Adjustment Procedures—if you do not want to
verify the adjustments you have just made

Adjusting Current Modes

If you do not use the current modes (DC and AC), or the accuracy is
insignificant for your application, you can skip this section and select
one of the following options:

* If you skip this section and you want to verify the new calibration
coefficients before saving them to the EEPROM, repeat the
Verification Procedures section (except for Verifying DC Voltage).

e If you skip this section and you do not want to verify the new
calibration coefficients, go to the Completing the Adjustment
Procedures section.

@ Note The 90-day DC current uncertainty of the Fluke 5720A is not adequate to calibrate
the four lowest DC current ranges listed in Table 25. You must characterize the calibrator
output to better than published specifications. Use metrology laboratory methods to obtain
the required uncertainty. Monitor the current applied using a DC current shunt/voltmeter
system in series with the calibrator output. Refer to Table 14 for the recommended DC
current uncertainty requirements for the DC current shunt/voltmeter system.

NI 4071 Calibration Procedure

To adjust the current modes of the NI 4071, complete the following steps:
1. Reset the calibrator

2. Connect the NI 4071 and the Fluke 5720A calibrator using the
Fluke 5440 cable, as shown in Figure 6. Table 16 lists the cable
connections.

3. Wait two minutes for the thermal EMF to stabilize.
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4. Call the niDMM Config Measurement VI. The niDMM Config
Measurement VI is polymorphic. To change the selected instance of
this polymorphic VI, right-click the VI and choose Select Type
followed by Resolution in Digits.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_ConfigureMeasurement
Digits with the following parameters:
 Resalution in Digits , Instrument_Handle: The instrument
instrument handle HIDHF instrurnent handle out . L.
Function &[22 handle from niDMM_init
errar in (no error) === error out Resolution_Digits: 6.5
Range Measurement_Function:
NIDMM_VAL_DC_CURRENT
Range: 1e-6
5. Call the niDMM Read VI. Configure the NI 4071 for a current mode
before applying current.
LabVIEW Block Diagram C/C++ Function Call
Call nipMM_read with the following
parameters:
i"s“"mf": ha"dl"; N?'DM"¢—| L':'Izgs”un:zpnte:?ndle ot }IlnstdI'IUI;lent_Handle:. Tbe instrument
Brrar in [no error j— k andle 1rrom l’llDMI/.[_lnlt
Maximum Time {msec) E— Ererey

Reading: Configure the NI 4071 for a
current mode before applying current.
Maximum_Time: -1

6. Output 1 LA on the calibrator with the current output set to NORM.

7. Call the niDMM Cal Adjust Gain VI with the following parameters:
LabVIEW Block Diagram C/C++ Function Call
Call nibMM_CalAdjustGain with the
following parameters:
Expected Yalue _ Instrument_Handle: The instrument
|nstrumanLEr||'|:tnigls N{';’% instrument handle oot handle from niDMM_init
%
Range _.Jm srror ouk Mode: NIDMM_VAL_DC_CURRENT
error in (no errar) Range: le—6
Input Resistance I . .
nput_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: 1e-6
8. Output —1 pA on the calibrator with the current output set to NORM.
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9. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected ¥alue
instrurment handle
Function

Range

errar in (no errar)
Input Resistance

HIDHM

instrument handle out

[

e gpror ok

_j—,:

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from nibMM_init

Mode: NIDMM_VAL_DC_CURRENT
Range: 1e-6

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: -1e-6

10. Output 10 nA on the calibrator with the current output set to NORM.
11. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue
instrurnent handle
Function

Range

Error in {no error)
Input Resistance

HIDMM

instrurnent handle out

I —

pocccocoos grror ok

m_,ﬂ::

Call nipMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_DC_CURRENT
Range: 10e-6

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: 10e-6

12. Output —10 pA on the calibrator with the current output set to NORM.
13. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue
instrurnent handle
Function

Range

Error in {no error)
Input Resistance

HIDMM

instrurnent handle out

I —

pocccocoos grror ok

m_lﬂc:

Call nibMM_CalAdijustGain with the
following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_DC_CURRENT
Range: 10e-6

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: -10e-6
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14.

15.
16.
17.

Connect the Fluke 5720A calibrator to the NI 4071 with a DC current
shunt/voltmeter system in series, as shown in Figure 5. Table 15 lists
the cable connections. Use the shunt recommended for £100 pA as

indicated in Table 14.

Wait two minutes for the thermal EMF to stabilize.

Output 100 LA on the calibrator with the current output set to NORM.
Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue
instrument handle
Function

Range

errar in (no error)
Input Resistance

HIGHR

—

inskrument handle out

_JF

errar auk

Call nipMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_DC_CURRENT
Range: 100e-6

Input_Resistance:
NIDMM_VAIL_RESISTANCE_NA
Expected_Value: The characterized
100 pA value.

18. Output —100 LA on the calibrator with the current output set to NORM.
19. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue
instrument handle
Function

Range

ErrOF in (no etrar)
Input Resistance

HIGHE

instrument handle out

_JJ:

error out

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_DC_CURRENT
Range: 100e-6

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: The characterized
—100 QA value.

20. Replace the shunt recommended for 100 HA currents with the shunt
recommended for 1 mA as indicated in Table 14.

21. Output 1 mA on the calibrator with the current output set to NORM.
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22.

Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram C/C++ Function Call

Expected Yalue
inskrument handle
Function

Range

error in (no error)
Input Resistance

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument

instrurnent handle out handle from nibMM_init

[l

[

%,

Mode: NIDMM_VAL_DC_CURRENT
oo grror ok

__EJ:

Range: 1e-3

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: The characterized
1 mA value.

23.
24.

Output —1 mA on the calibrator with the current output set to NORM.
Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram C/C++ Function Call

Expected Yalue
inskrument handle
Function

Range

error in (no error)
Input Resistance

Call nipMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument

HIDkH

instrument handle out handle from nibMM_init

[

Mode: NIDMM_VAL_DC_CURRENT

pcxeamoaca grrar ok

__EJ:

Range: 1e-3

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: The characterized
—1 mA value.

NI 4071 Calibration Procedure

25.

26.
27.

Connect the NI 4071 and the Fluke 5720A calibrator using the
Fluke 5440 cable, as shown in Figure 6. Table 16 lists the cable
connections.

Wait two minutes for the thermal EMF to stabilize.

Output 10 mA on the calibrator with the current output set to NORM.
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28. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue
instrument handle
Function

Range

ErrOF in (no etrar)
Input Resistance

HIDEF

[

_JJ:

instrument handle out

error out

Call nipMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_DC_CURRENT
Range: 0.01

Input_Resistance:
NIDMM_VAIL_RESISTANCE_NA
Expected_Value: 0.01

29. Output —10 mA on the calibrator with the current output set to NORM.
30. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected ¥alue
instrument handle
Function

Range

errar in (no error)
Input Resistance

HIC R

[

_j_,:

inskrument handle out

errar auk

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_DC_CURRENT
Range: 0.01

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: —0.01

31. Output 100 mA on the calibrator with the current output set to NORM.
32. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue
instrument handle
Function

Range

errar in (no error)
Input Resistance

HIGHR

I

_JF

inskrument handle out

errar auk

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_DC_CURRENT
Range: 0.1

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: 0.1
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33. Output —100 mA on the calibrator with the current output set to NORM.
34. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected ¥alue

instrurment handle

HIDHM

instrument handle out

Function -

pecxooooooa gprOr ok

Range —I E
errar in {no errar)

Input Resistance

Call nipMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_DC_CURRENT
Range: 0.1

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: —0.1

35. Output 1 A on the calibrator with the current output set to NORM.
36. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected ¥alue

instrurment handle

HIDHM

instrument handle out

Function -

errar ouk

Range —I E
errar in {no errar)

Input Resistance

Call nibMM_CalAdijustGain with the
following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_DC_CURRENT
Range: 1

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: 1

37. Output —1 A on the calibrator with the current output set to NORM.
38. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected ¥alue

instrurment handle

HIDHM

instrument handle out

Function -

%,

e grror ok

Range —I E
errar in (no errar)

Input Resistance

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from nibMM_init

Mode: NIDMM_VAL_DC_CURRENT
Range: 1

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: —1
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39. Output 2.2 A on the calibrator with the current output set to NORM.
40. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue

instrurnent handle

HIDHE

Function -

Range —IE
Brror in (no error)

Input Resistance

inskrument handle out

error out

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_DC_CURRENT
Range: 3

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: 2.2

41. Output —2.2 A on the calibrator with the current output set to NORM.
42. Call the niDMM Cal Adjust Gain VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue

instrument handle

HIGHR

Function -

Range —I E
errar in (no error)

Input Resistance

inskrument handle out

errar auk

Call nibMM_CcalAdjustGain with the
following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_DC_CURRENT
Range: 3

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: —2.2

43. Remove all connections from the four input banana plug connectors on

the NI 4071.

44. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle
Function

Input Resistance

I —

Range —I E
error in {no error)

HIDHMM

instrument handle out

errar oukt

Call nibMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_DC_CURRENT
Range: 1e-6

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
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45. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle
Function

Range

errar in (no errar)
Input Resistance

HIDFH

[

R

_JF

instrument handle out

errar auk

Call nibMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from nibMM_init

Mode: NIDMM_VAL_DC_CURRENT
Range: 10e—6

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA

46. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle
Function

Range

errar in (no errar)
Inpuk Resistance

HIDEH

[

g™

f

instrument handle out

errar auk

Call nibMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from nibDMM_init

Mode: NIDMM_VAL_DC_CURRENT
Range: 100e—6

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA

47. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle
Function

Range

errar in (no errar)
Inpuk Resistance

HIDEH

[

g™

f

instrument handle out

errar auk

Call nibMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from nibDMM_init

Mode: NIDMM_VAIL_AC_CURRENT
Range: 100e—6

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
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48. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle
Function

Range

errar in {no errar)
Input Resistance

HIDHMH

[ —

o™

_j_,:

instrument handle out

error out

Call nipMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_DC_CURRENT
Range: 1e-3

Input_Resistance:
NIDMM_VAIL_RESISTANCE_NA

49. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle
Function

Range

errar in {no errar)
Input Resistance

HIDHMH

[ —

%

_j_,:

instrument handle out

error out

Call nipMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_AC_CURRENT
Range: 1e-3

Input_Resistance:
NIDMM_VAIL_RESISTANCE_NA

50. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle
Function

Range

errar in (no error)
Input Resistance

HIDHE

I

%

_J_lz

inskrument handle out

errar ouk

Call nipMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_DC_CURRENT
Range: 0.01

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
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51.

Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

HIDHM

Function

I

instrument handle out

Range —I E
errar in (no errar)

Input Resistance

errar auk

Call nibMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from nibMM_init

Mode: NIDMM_VAL_AC_CURRENT
Range: 0.01

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA

52. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

HIDEH

Function -

g™

instrument handle out

Range —Iﬂ
Brrorin (no error)

Inpuk Resistance

errar auk

Call nibMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from nibDMM_init

Mode: NIDMM_VAL_DC_CURRENT
Range: 0.1

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA

53. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

HIDFMM

Function -

g

inskrument handle out

Range —Iﬂ
Errorin (no error)

Inpuk Resistance

errar auk

Call nibMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from nibDMM_init

Mode: NIDMM_VAIL_AC_CURRENT
Range: 0.1

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
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54. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

HIDHMH

Function !

i

Range —I E
errar in (no error)

Input Resistance

instrument handle out

error ouk

Call nipMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_DC_CURRENT
Range: 1

Input_Resistance:
NIDMM_VAIL_RESISTANCE_NA

55. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

HIDHMH

instrument handle
Function !

o™

Range —I E
errar in {no errar)

Input Resistance

instrument handle out

error out

Call nipMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_AC_CURRENT
Range: 1

Input_Resistance:
NIDMM_VAIL_RESISTANCE_NA

56. Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

HIDHMH

Function !

i

Range —I E
errar in (no error)

Input Resistance

instrument handle out

error ouk

Call nipMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: The instrument
handle from niDMM_init

Mode: NIDMM_VAL_DC_CURRENT
Range: 3

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
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57.

Call the niDMM Cal Adjust Offset VI with the following parameters:

LabVIEW Block Diagram

C/C++ Function Call

Call nibMM_CalAdjustOffset with
the following parameters:

instrument handle

HIDHM

Function

instrument handle oot | pgtrument_Handle: The instrument

Range
errar in (no errar)
Input Resistance

_JF

handle from nibMM_init

Mode: NIDMM_VAL_AC_CURRENT
Range: 3

Input_Resistance:

NIDMM VAL _RESISTANCE NA

errar auk

58. Call the niDMM Cal Adjust Miscellaneous VI.
LabVIEW Block Diagram C/C++ Function Call
Call nipMM_CalAdjustMisc with the
following parameters:
nstrument ha{:ﬂ: op instrument: handl out Instrument_Handle: The instrument
AN errar auk

errar in (no error) ===

handle from nibDMM_init

Type:
NIDMM_EXTCAL_MISCCAL_SECTION

NI 4071 Calibration Procedure

You have completed adjusting the current modes of the NI 4071. Select
one of the following options:

To verify your new calibration coefficients before saving them to the
EEPROM, refer to the Verification Procedures.

If you do not want to verify the adjustments you have just made, refer
to the Completing the Adjustment Procedures section.

Completing the Adjustment Procedures

To complete the adjustment procedure for the NI 4071 and close the
session, call the niDMM Close External Cal VI with the following
parameter:

Action = NIDMM_EXTCAL_ACTION_SAVE if the results of the
calibration were satisfactory and you want to save the new calibration
coefficients to the EEPROM.

Otherwise,

Action = NIDMM_EXTCAL_ACTION_ABORT if the results of the
calibration were unsatisfactory and you want to restore the original
calibration coefficients to the EEPROM.
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LabVIEW Block Diagram C/C++ Function Call

Call niDMM_CloseExtCal with the
following parameters:

instrument handle HIGHH,

fction | xﬁ

errar in {no error) ==

Instrument_Handle: The instrument
handle from niDMM_init

Action: NIDMM_EXTCAL_ACTION_SAVE
or NIDMM_EXTCAL_ACTION_ABORT

error out

Verification Limits

This section includes the verification limits for DC voltage, AC voltage,
4-wire resistance, 2-wire resistance, DC current, AC current, and frequency
for the NI 4071. Compare these limits to the results you obtain in the
Verification Procedures section.

Notes Use the 24-Hour Limits for a post-adjustment verification only. Otherwise, use the
2-Year Limits.

Limits in the following tables are based upon the September 2008 edition of the NI 4071
Specifications. Refer to the most recent NI 4071 specifications online at ni . com/

manuals. If a more recent edition of the specifications is available, recalculate the limits
based upon the latest specifications.

Calibrator uncertainty is included in the 24-hour limit calculations.

DC Voltage
Table 21. NI 4071 DC Voltage Verification Limits
Calibrator Input 2-Year Limits 24-Hour Limits
Amplitude | Range Resistance Lower Upper Lower Upper
ov 100 mV >10 GQ/10 MQ -0.8 uv 0.8 uv -0.4 uv 0.4 uv
ov v >10 GQ/10 MQ -2.1uv 2.1uvV 2.1uv 2.1uV
ov v >10 GQ/10 MQ -5uv 5uv -5uv 5uv
ov 100 V 10 MQ =200 uv 200 uv =200 uv 200 uvV
ov 1000 V 10 MQ =500 uv 500 uv =500 uv 500 uv
90 mV 100 mV >10 GQ/10 MQ 89.9974 mV 90.0026 mV 89.99821 mV 90.00179 mV
-90 mV 100 mV >10 GQ/10 MQ -90.0026 mV -89.9974 mV -90.00179 mV -89.99821 mV
900 mV 1V >10 GQ/10 MQ 899.9844 mV 900.0156 mV 899.9905 mV 900.0096 mV
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Table 21. NI 4071 DC Voltage Verification Limits (Continued)

Calibrator Input 2-Year Limits 24-Hour Limits
Amplitude Range Resistance Lower Upper Lower Upper
—900 mV 1V >10 GQ/10MQ | -900.0156 mV | —899.9844 mV | -900.0096 mV —899.9905 mV
9V 0V >10 GQ/10 MQ 8.999887 V 9.000113 V 8.999952 V 9.000048 V
5V 10V >10 GQ 4.999935 V 5.000065 V 4.99997 V 5.00003 V
25V 10V >10 GQ 2.499965 V 2.500035 V 2.499981 V 2.500019 V
25V 10V >10 GQ -2.500035V —2.499965 V -2.500019 V —2.499981 V
SV 10V >10 GQ —-5.000065 V —4.999935 V -5.00003 V —4.99997 V
9V 10V >10 GQ/10 MQ -9.000113 V —8.999887 V -9.000048 V —8.999952 V
W0V 100V 10 MQ 89.998 V 90.002 V 89.999 V 90.00101 V
90V 100V 10 MQ -90.00200 V —-89.99800 V -90.00101 V -89.999 V
1000 V 1000 V 10 MQ 999.9545 V 1000.0455 V 999.9656 V 1000.0344 V
-1000 V 1000 V 10 MQ —-1000.0455 V -999.9545 V —-1000.0344 V —999.9656 V
AC Voltage
Table 22. NI 4071 AC Voltage Verification Limits
Calibrator Output 2-Year Limits
Amplitude Frequency Range Coupling Lower Upper
4.5 mV 1 kHz 50 mV AC/DC 44878 mV 4.5123 mV
45 mV 30Hz 50 mV 44.9450 mV 45.0550 mV
45 mV 50 Hz 50 mV AC/DC 44.9675 mV 45.0325 mV
45 mV 1 kHz 50 mV AC/DC 44.9675 mV 45.0325 mV
45 mV 1 kHz 500 mV AC/DC 44.953 mV 45.048 mV
45 mV 20 kHz 50 mV AC/DC 44.9675 mV 45.0325 mV
45 mV 50 kHz 50 mV AC/DC 44.9585 mV 45.0415 mV
45 mV 100 kHz 50 mV AC/DC 44.8550 mV 45.1450 mV
45 mV 300 kHz 50 mV AC/DC 44.6100 mV 45.3900 mV
450 mV 30 Hz 500 mV 449.525 mV 450.475 mV
450 mV 50 Hz 500 mV AC/DC 449.750 mV 450.250 mV
450 mV 1 kHz 500 mV AC/DC 449.750 mV 450.250 mV
450 mV 1 kHz 5V AC/DC 449.53 mV 450.48 mV
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Table 22. NI 4071 AC Voltage Verification Limits (Continued)

Calibrator Output 2-Year Limits
Amplitude Frequency Range Coupling Lower Upper
450 mV 20 kHz 500 mV AC/DC 449.750 mV 450.250 mV
450 mV 50 kHz 500 mV AC/DC 449.680 mV 450.320 mV
450 mV 100 kHz 500 mV AC/DC 449.050 mV 450.950 mV
450 mV 300 kHz 500 mV AC/DC 446.100 mV 453.900 mV
45V 30 Hz 5V DC 449525V 4.50475V
45V 50 Hz 5V AC/DC 449750 V 4.50250 V
v 1 kHz 5V AC/DC 0.99925 V 1.00075 V
2V 1 kHz 5V AC/DC 1.99875 V 2.00125 V
3V 1 kHz 5V AC/DC 2.99825 V 3.00175 V
45V 1 kHz 5V AC/DC 4.49750 V 4.50250 V
45V 1 kHz 50V AC/DC 4.4923 V 45077V
45V 20 kHz 5V AC/DC 4.49750 V 4.50250 V
45V 50 kHz 5V AC/DC 4.49680 V 4.50320 V
45V 100 kHz 5V AC/DC 4.49050 V 4.50950 V
45V 300 kHz 5V AC/DC 4.46100 V 4.53900 V
45V 30 Hz 50V DC 449525V 45.0475V
45V 50 Hz 50V AC/DC 44.9680 V 45.0320 vV
45V 1 kHz 50V AC/DC 44.9680 V 45.0320 vV
45V 1 kHz 700 V AC/DC 44903 V 45.097 V
45V 20 kHz 50V AC/DC 44.9680 V 45.0320 V
45V 50 kHz 50V AC/DC 449210 V 45.0790 V
45V 100 kHz 50V AC/DC 447050 V 452950 V
45V 300 kHz 50V AC/DC 43.5750 V 46.4250 V
200V 30 Hz 700 V DC 199.765 V 200.235 V
630V 50 Hz 700 V AC/DC 629.552 V 630.448 V
630V 1 kHz 700 V AC/DC 629.552 V 630.448 V
200V 20 kHz 700 V AC/DC 199.810 V 200.190 V
200V 50 kHz 700 V AC/DC 199.410 V 200.590 V
200V 100 kHz 700 V AC/DC 198.450 V 201.550 V
70V 300 kHz 700 V AC/DC 66.850 V 73.150 V
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4-Wire Resistance

@ Note Tolerances are relative to the reported calibrator resistance value.
Table 23. NI 4071 4-Wire Resistance Verification Tolerances
2-Year Tolerance 24-Hour Tolerance
(ppm of Reading) (ppm of Reading)
Calibrator
Resistance Range Lower Upper Lower Upper
10 MQ 10 MQ —100 ppm 100 ppm —96 ppm 96 ppm
1 MQ 1 MQ =53 ppm 53 ppm -21 ppm 21 ppm
100 kQ 100 kQ —58 ppm 58 ppm —15 ppm 15 ppm
10 kQ 10 kQ —48.5 ppm 48.5 ppm —13 ppm 13 ppm
1 kQ 1 kQ —48.5 ppm 48.5 ppm —13 ppm 13 ppm
100 Q 100 Q —60 ppm 60 ppm —19.5 ppm 19.5 ppm
2-Year Tolerance 24-Hour Tolerance
(ppm of Range) (ppm of Range)
Calibrator
Resistance Range Lower Upper Lower Upper
0Q 10 MQ —10 ppm 10 ppm -5 ppm 5 ppm
0Q 1 MQ -1 ppm 1 ppm -1 ppm 1 ppm
0Q 100 kQ -8 ppm 8 ppm -2 ppm 2 ppm
0Q 10 kQ —0.5 ppm 0.5 ppm —0.5 ppm 0.5 ppm
0Q 1 kQ —0.5 ppm 0.5 ppm —0.5 ppm 0.5 ppm
0Q 100 Q —4 ppm 4 ppm —2.9 ppm 2.9 ppm
2-Wire Resistance
@ Note Tolerances are relative to the reported calibrator resistance value.

Table 24. NI 4071 2-Wire Resistance Verification Tolerances
2-Year Tolerance 24-Hour Tolerance
(ppm of Range) (ppm of Range)
Calibrator
Resistance Range Lower Upper Lower Upper
0Q 100 MQ —20 ppm 20 ppm -6 ppm 6 ppm
0Q 10 MQ —10 ppm 10 ppm -5 ppm 5 ppm
0Q 1 MQ —-1.2 ppm 1.2 ppm —-1.2 ppm 1.2 ppm
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Table 24. NI 4071 2-Wire Resistance Verification Tolerances (Continued)

2-Year Tolerance 24-Hour Tolerance
(ppm of Range) (ppm of Range)
Calibrator
Resistance Range Lower Upper Lower Upper
0Q 100 kQ -3 ppm 3 ppm -3 ppm 3 ppm
0Q 10 kQ —20.5 ppm 20.5 ppm -20.5 ppm 20.5 ppm
0Q 1kQ —200.5 ppm 200.5 ppm —200.5 ppm 200.5 ppm
0Q 100 Q —2004 ppm 2004 ppm —2002.5 ppm 2002.5 ppm
2-Year Tolerance 24-Hour Tolerance
(ppm of Reading) (ppm of Reading)
Calibrator
Resistance Range Lower Upper Lower Upper
1GQ 5GQ —-12000 ppm 12000 ppm —4200 ppm 4200 ppm
100 MQ 100 MQ —6020 ppm 6020 ppm —601 ppm 601 ppm
10 MQ 10 MQ —100 ppm 100 ppm —96 ppm 96 ppm
1 MQ 1 MQ =53 ppm 53 ppm -21 ppm 21 ppm
100 kQ2 100 k2 =51 ppm 51 ppm —15 ppm 15 ppm
10 kQ 10 kQ —48.5 ppm 48.5 ppm —13 ppm 13 ppm
1kQ 1kQ —48.5 ppm 48.5 ppm —-13 ppm 13 ppm
100 Q 100 Q —60 ppm 60 ppm —-19.5 ppm 19.5 ppm
DC Current

@ Note The 90-day DC current uncertainty of the Fluke 5720A is not adequate to calibrate
the 100 pA and 1 mA DC current ranges listed in Table 25. You must characterize the
calibrator output to better than published specifications. Use metrology laboratory methods
to obtain the required uncertainty. Monitor the current applied using a DC current
shunt/voltmeter system in series with the calibrator output. Refer to Table 14 for the
recommended DC current uncertainty requirements for the DC current shunt/voltmeter
system.
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E Note Tolerances are relative to the nominal calibrator amplitude unless otherwise noted.

Table 25. NI 4071 DC Current Verification Tolerances

2-Year Tolerance

24-Hour Tolerance

Calibrator (ppm of Range) (ppm of Range)
Amplitude Range Lower Upper Lower Upper
0A 100 A —20 ppm 20 ppm —20 ppm 20 ppm
0A 1 mA —20 ppm 20 ppm —20 ppm 20 ppm
0A 10 mA —20 ppm 20 ppm —20 ppm 20 ppm
0A 100 mA —20 ppm 20 ppm —20 ppm 20 ppm
0A 1A —20 ppm 20 ppm —20 ppm 20 ppm
0A 3A =30 ppm 30 ppm =30 ppm 30 ppm
2-Year Tolerance 24-Hour Tolerance
Calibrator (ppm of Reading) (ppm of Reading)
Resistance Range Lower Upper Lower Upper
100 pA 100 pA —120 ppm* 120 ppm* —70 ppm* 70 ppm*
-100 pA 100 pA —120 ppm* 120 ppm* —70 ppm* 70 ppm*
1 mA 1 mA —120 ppm* 120 ppm* —64 ppm* 64 ppm*
-1 mA 1 mA —120 ppm* 120 ppm* —64 ppm* 64 ppm*
9 mA 10 mA —119 ppm 119 ppm -61.8 ppm 61.8 ppm
-9 mA 10 mA —119 ppm 119 ppm —61.8 ppm 61.8 ppm
90 mA 100 mA —168.5 ppm 168.5 ppm —71.1 ppm 71.1 ppm
-90 mA 100 mA —168.5 ppm 168.5 ppm —71.1 ppm 71.1 ppm
900 mA 1A —281 ppm 281 ppm -99.5 ppm 99.5 ppm
500 mA 1A —165 ppm 165 ppm —69.5 ppm 69.5 ppm
250 mA 1A -92.5 ppm 92.5 ppm —-50.75 ppm 50.75 ppm
-250 mA 1A -92.5 ppm 92.5 ppm -50.75 ppm 50.75 ppm
-500 mA 1A —165 ppm 165 ppm —69.5 ppm 69.5 ppm
-900 mA 1A —281 ppm 281 ppm -99.5 ppm 99.5 ppm
22A 3A -572.7 ppm 572.7 ppm -89 ppm 89 ppm
-22A 3A —572.7 ppm 572.7 ppm -89 ppm 89 ppm

* Limits are relative to the characterized values of the Fluke 5720A calibrator amplitude.
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AC Current

Table 26. NI 4071 AC Current Verification Limits

Calibrator Output 2-Year Limits
Amplitude Frequency Range Lower Upper
9 nA 1 kHz 100 pA 8.9773 uA 9.0227 uA
90 LA 1 kHz 100 pA 89.953 uA 90.047 uA
90 LA 1 kHz 1 mA 89.773 uA 90.227 uA
900 uA 1 kHz 1 mA 899.530 A 900.470 uA
900 pA 1 kHz 10 mA 897.73 uA 902.27 uA
9 mA 1 kHz 10 mA 8.99530 mA 9.00470 mA
9 mA 1 kHz 100 mA 8.9773 mA 9.0227 mA
90 mA 55Hz 100 mA 89.9530 mA 90.0470 mA
90 mA 5kHz 100 mA 89.9530 mA 90.0470 mA
90 mA 1 kHz 100 mA 89.9530 mA 90.0470 mA
90 mA 1 kHz 1A 89.71 mA 90.29 mA
900 mA 1 kHz 1A 898.90 mA 901.10 mA
300 mA 1 kHz 3A 299.1 mA 300.9 mA
22A 1 kHz 3A 2.1972 A 2.2028 A
Frequency
Table 27. Frequency Limits
External Source 2-Year Limits
Output Frequency Lower Upper
1 Hz 0.9999 Hz 1.0001 Hz
20 kHz 19.998 kHz 20.002 kHz
500 kHz 499.95 kHz 500.05 kHz
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Appendix A: Calibration Options

The complete calibration process consists of verifying, adjusting, and
reverifying a device. During verification, you compare the measured
performance to an external standard of known measurement uncertainty to
confirm that the product meets or exceeds specifications. Figure 7 shows
the procedural flow for verification. During adjustment, you correct the
measurement error of the device by adjusting the calibration constants and
storing the new calibration constants in the EEPROM. Figure 8 shows the
procedural flow for adjustment.

Normally, the calibration sequence is as follows:

1. Verify the NI 4071 using the 2-year accuracy limits (or the 90-day
accuracy limits if it has been externally calibrated within that time).

2. Adjust the NI 4071.

Reverify the NI 4071 using the 24-hour accuracy limits (or the 2-year
accuracy limits when the 24-hour limits are not specified).

@ Note You must compare the verification limits provided in this procedure with the most
recent specifications. Refer to the latest NI 4071 specifications at ni . com/manuals.

Depending on your measurement and accuracy requirements, a complete
calibration of the NI 4071 may not be necessary. A number of options are
available that can shorten the calibration time. The following options are
available:

e Complete calibration—Performing the entire calibration procedure
from beginning to end; guarantees that the NI 4071 performs within
the published specifications for all modes and ranges

*  Complete calibration with exceptions:

—  Onmitting AC voltage mode steps if you do not use the AC voltage
modes or if the AC voltage accuracy is irrelevant

—  Omitting DC/AC current mode steps if you do not use the current
modes or if the DC/AC current accuracy is irrelevant

—  Onmitting both AC voltage and DC/AC current mode steps if you
do not use those modes or if the accuracy of those measurements
is irrelevant
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Where to Go for Support

The National Instruments Web site is your complete resource for technical
support. At ni.com/support you have access to everything from
troubleshooting and application development self-help resources to email
and phone assistance from NI Application Engineers.

A Declaration of Conformity (DoC) is our claim of compliance with the
Council of the European Communities using the manufacturer’s
declaration of conformity. This system affords the user protection for
electromagnetic compatibility (EMC) and product safety. You can obtain
the DoC for your product by visiting ni . com/certification. If your
product supports calibration, you can obtain the calibration certificate for
your product at ni . com/calibration.

National Instruments corporate headquarters is located at

11500 North Mopac Expressway, Austin, Texas, 78759-3504.

National Instruments also has offices located around the world to help
address your support needs. For telephone support in the United States,
create your service request at ni . com/support and follow the calling
instructions or dial 512 795 8248. For telephone support outside the United
States, contact your local branch office:

Australia 1800 300 800, Austria 43 662 457990-0,

Belgium 32 (0) 2 757 0020, Brazil 55 11 3262 3599,

Canada 800 433 3488, China 86 21 5050 9800,

Czech Republic 420 224 235 774, Denmark 45 45 76 26 00,
Finland 358 (0) 9 725 72511, France 01 57 66 24 24,

Germany 49 89 7413130, India 91 80 41190000, Israel 972 3 6393737,
Italy 39 02 41309277, Japan 0120-527196, Korea 82 02 3451 3400,
Lebanon 961 (0) 1 33 28 28, Malaysia 1800 887710,

Mexico 01 800 010 0793, Netherlands 31 (0) 348 433 466,

New Zealand 0800 553 322, Norway 47 (0) 66 90 76 60,

Poland 48 22 328 90 10, Portugal 351 210 311 210,

Russia 7 495 783 6851, Singapore 1800 226 5886,

Slovenia 386 3 425 42 00, South Africa 27 0 11 805 8197,

Spain 34 91 640 0085, Sweden 46 (0) 8 587 895 00,

Switzerland 41 56 2005151, Taiwan 886 02 2377 2222,

Thailand 662 278 6777, Turkey 90 212 279 3031,

United Kingdom 44 (0) 1635 523545

CVI, National Instruments, NI, ni.com, and LabVIEW are trademarks of National Instruments
Corporation. Refer to the Terms of Use section on ni . com/1legal for more information about
National Instruments trademarks. The mark LabWindows is used under a license from Microsoft
Corporation. Windows is a registered trademark of Microsoft Corporation in the United States and
other countries. Other product and company names mentioned herein are trademarks or trade names
of their respective companies. For patents covering National Instruments products/technology, refer to
the appropriate location: Help»Patents in your software, the patents . txt file on your media, or the
National Instruments Patent Notice at ni . com/patents.
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