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CALIBRATION PROCEDURE

NI 4065 6'2-Digit Digital Multimeter

This document contains instructions for writing an external calibration
procedure for the National Instruments PXI/PCI/PCIe/USB-4065 6Y2-digit
digital multimeter (DMM). For more information on calibration, visit
ni.com/calibration.
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Conventions

The following conventions are used in this document:

» The » symbol leads you through nested menu items and dialog box options
to a final action. The sequence Options»Settings»General directs you to
pull down the Options menu, select the Settings item, and select General
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 Bold text denotes items you must select or click in the software, such as
menu items and dialog box options. Bold text also denotes parameter
names.

italic 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 you must supply.

monospace Text in this font denotes text or characters 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 NI-DMM version 2.7.1 or later supports NI PXI/PCI/PCle-4065 calibration.
NI-DMM version 2.8 or later supports NI USB-4065 calibration. National Instruments
recommends using the most recent version, NI-DMM 2.9.

NI 4065 Calibration Procedure 2 ni.com
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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 4065 specifications:

* NI 4065 Specifications

Calibration Function Reference

Password

For detailed information about the NI-DMM calibration VIs and functions
in this procedure, refer to the LabVIEW Reference or the C/CVI/VB
Reference sections of the NI Digital Multimeters Help, located at Start»All
Programs»National Instruments»NI-DMM»Documentation. Refer to
Figure 9 for the procedural flow for verification. Refer to Figure 10 for the
procedural flow for adjustment.

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 4065. NI recommends performing a
complete calibration at least once a year. NI does not guarantee the absolute
accuracy of the NI 4065 beyond this one-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.

© National Instruments Corporation 3 NI 4065 Calibration Procedure
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Test Equipment

Table 1 lists the equipment required for calibrating the NI 4065. 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 5700A (calibrated within the last 90 days)
or

Fluke 5720A (calibrated within the last year)

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

Fluke 5440 cables

A means of creating a short with low thermal
EMF (<150 nV) across the HI and LO input
banana plug connectors on the NI 4065

Pomona 5145 insulated double banana plug
shorting bar

Double banana plug with binding posts.

Pomona 5405 Binding Post

Two insulated low thermal electromotive force
(EMF) spade lugs

Pomona 2305 lugs

Chassis

NI PCI/PCle-4065: PC with an available
PCI slot or an available x1, x4, x8, or x16
PCI Express slot.

NI USB-4065: PC with an available USB port

NI PXI-4065: National Instruments PXI chassis
and controller

Test Conditions

Follow these guidelines to optimize the connections and the environment

during calibration:

e Ensure that the PXI chassis fan speed is set to HI (if calibrating the
NI PXI-4065) and the fan filters are clean.

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

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

e Power on and warm up the calibrator for at least 60 minutes before
beginning this calibration procedure

NI 4065 Calibration Procedure
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Power on and warm up the NI PXI/PCI/PCle-4065 for at least
30 minutes and the NI USB-4065 for at least 50 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 5700A/5720A user documentation for instructions.

Allow the thermal EMF enough time to stabilize when you change
connections to the calibrator or the NI 4065. 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 4065. Oxidation tarnishes the copper
banana plugs so they appear dull rather than shiny. Oxidation 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.

Calibration Procedures

The calibration process includes the following steps:

1.
2.

Initial Setup—Set up the test equipment.

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 9 shows the procedural flow for
verification.

Adjustment Procedures—Perform an external adjustment of the device
that adjusts the calibration constants with respect to a known voltage
source. Figure 10 shows the procedural flow for adjustment.

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

These steps are described in more detail in the following sections and in
Appendix A: Calibration Options.

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

© National Instruments Corporation
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Initial Setup
To set up the test equipment, complete the following steps:

1. Remove all connections from the input banana plug connectors on the
NI 4065.

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 5700A/5720A user documentation for instructions on
calibrating these devices.

E Note Warm up the calibrator for at least 60 minutes, the NI PXI/PCI/PCle-4065 (installed
in a powered-on chassis or PC) for at least 30 minutes, and the NI USB-4065 (plugged into
a USB port on a powered-on PC) for at least 50 minutes before you begin this procedure.

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:

Resource_Name: The name of the

Instrument Descriptor ; L instrument handle out device to calibrate. You can find this
1D Query - "ﬂ . .
Reset errar aut name under Devices and Interfaces in
Error in {no error) Measurement & Automation Explorer
(MAX)

ID_Query: VI_FALSE
Reset: VI_FALSE

E 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.

NI 4065 Calibration Procedure 6 ni.com
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4. Call the niDMM Configure Powerline Frequency VI.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

errar in (no errar)
Powerline Frequency

&MM instrument handle out
=
Bl error auk

Call
niDMM_ConfigurePowerLineFrequency
with the following parameters:

Instrument_Handle: The instrument handle
from niDMM_init

PowerLine Frequency: Set this parameter to
50 or 60, depending on the powerline
frequency (in hertz) powering your
instruments; select 50 for 400 Hz powerline
frequencies

Verification Procedures

You can use the verification procedures described in this section for both
pre-adjustment and post-adjustment verification. The steps of each
verification procedure must be performed in the order listed; however, you
can omit entire sections (for example, the entire Verifying AC Current
section), if necessary. Refer to Appendix A: Calibration Options for more

information.

The parameters Range and Resolution in Digits 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. Refer to the NI Digital
Multimeters Help for more information about parameter values.

© National Instruments Corporation
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Verifying DC Voltage
To verify DC voltage of the NI 4065, complete the following steps:
1. Reset the calibrator.

2. Connect the NI 4065 and the Fluke 5700A/5720A calibrator using the
Fluke 5440 cable, as shown in Figure 1 for NI PXI/PCI/PCle-4065 and
Figure 2 for NI USB-4065. Table 2 lists the cable connections.

®

SENSE
vQ

OUTPUT
VOA

| 1 NI PCI-4065 2 Fluke 5700A/5720A Calibrator 3 Fluke 5440 Cable

Figure 1. NI PXI/PCI/PCle-4065 Cable Connections for Voltage and 2-Wire Resistance

NI 4065 Calibration Procedure 8 ni.com
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GUARD GROUND

AUX
CURRENT

1 NI USB-4065 2 Fluke 5700A/5720A Calibrator 3 Fluke 5440 Cable

Figure 2. NI USB-4065 Cable Connections for Voltage and 2-Wire Resistance
Table 2. Fluke 5440 Cable Connections

Banana Plug Connector Banana Plug Color Binding Post Label
(NI 4065) (Fluke 5440 Cable) (Fluke 5700A/5720A Calibrator)
HI Red OUTPUT HI
LO Black OUTPUT LO
(No connection) Blue V GUARD

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

4. Generate 0 V on the calibrator. Allow the calibrator output to settle
before proceeding.

5. Call the niDMM Reset VI.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_reset with the following
instrument handle instrument handle out parameter:
EFror in (no error] error out Instrument_Handle: The instrument

handle from nibMM_init
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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:

Resolution in Digits

Instrument_Handle: The instrument

instrument handle HIDHH inskrument handle out
Function - = handle from niDMM_init
errarin (na error) srer ot Resolution_Digits: 6. 5
Range - o

Measurement_Function:
NIDMM_VAL_DC_VOLTS
Range: 0.1

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

NI 4065 to >10 GQ.
LabVIEW Block Diagram C/C++ Function Call
Call nipMM
SetAttributevi

Realé64 with the

following parameters:

nstrument handle in

1 Instrument_Handle:
[_ T _ - The instrument handle
Ceact 0= DM e : from niDMM_init
Attribute_ID:
MIDMM_YAL_GREATER_THAN_L0_GIGAOHM e b NIDMM_ATTR_INPUT_
RESISTANCE

Attribute_Value:
NIDMM_VAL_GREATER
_THAN_10_GIGAOHM

NI 4065 Calibration Procedure 10 ni.com
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8. Set a writable niDMM property node to set the aperture time and
number of averages for the NI 4065.

LabVIEW Block Diagram C/C++ Function Call

Call nipMM
SetAttributeViReal
64 with the following
parameters:

nstrument handle in nstrument handle out

Tl Instrument_Handle: The
instrument handle from

Errarin ino EI’I’CII’i I'liDMI/I init

[Back -

= LPrnpertv Mode | Attribute ID:

Aperture Time Lnits E - niCMM PI::::‘ NIDMM ATTR APERTURE

MIDMM WAl SECOMDS Y—* Aperture Time Units - - -

5 TIME
Mumber OF Averages Attribute_Value:

d 166.67 ms (200 ms for

Mumber OF Averages 50 Hz PowerLine
£ = bEE ] Frequency)

Attribute_ID:
NIDMM_ATTR_NUMBER_OF
_AVERAGES
Attribute_Value: 3

9. Call the niDMM Control VI.

LabVIEW Block Diagram C/C++ Function Call

CallnipMM_Control with the following
parameters:

instrument handle FIIGFIFT instrurment handle ouk
Contral Ackion ='E)
efrar in (no error) =

Instrument_Handle: The instrument
handle from niDMM_init
Control Action: Commit

error ouk

10. Call the niDMM Read VI.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle o — L']lzgg'ur?g;te:‘?”dle out Instrument_Handle: The instrument

Error in (o error) s T handle from niDMM_init
Maximum Time (msec) — Reading: Verify that this measurement
falls between the limits listed in Table 20
Maximum_Time: -1

© National Instruments Corporation 11 NI 4065 Calibration Procedure
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a. Verify that this measurement falls between the limits listed in
Table 20. Store the measurement as the 100 mV >10 GQ mode
offset.

11. Set a writable niDMM property node to set the input resistance of the
NI 4065 to 10 MQ.

LabVIEW Block Diagram C/C++ Function Call

Call nipMm
SetAttributeViReal64
with the following

nstrument handle in nstrument handle out parameters:
L0k S
LP —— Instrument_Handle: The
- roperty Mode .
w T _pc - 5 instrument handle from
[(E=uk n oMMy , ..
— ¥ niDMM_1nit
Input Resiskance Attribute_ID:
NIDMM WAL 10 _MEGAOHM el b 5w w | NIDMM_ATTR_INPUT

_RESISTANCE
Attribute Value:
NIDMM_VAL_10_MEGAOHM

12. Call the niDMM Read VI.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle FIGHF instrurment handle out . :
» ) 4 AL MasLrement lIlnstdrlul;lent_Handle. The instrument
errar in (no error F==ecn grrar auk andle from niDMM_init
] -

Maximum Time (msec) Reading: Verify that this measurement

falls between the limits listed in Table 20
Maximum_Time: -1

a. Verify that this measurement falls between the limits listed in
Table 20. Store the measurement as the 100 mV 10 MQ mode
offset.

NI 4065 Calibration Procedure 12 ni.com
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13. Refer to Table 3 for the appropriate parameter values as you complete
the following steps:

a. 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 HIDHH instrument handle ouk handle from niDMM init
Function T[St Resolution Digi .
Brrar in (no errar) error auk esolution_Digits: 6.5
Range Measurement_Function:

NIDMM_VAL_DC_VOLTS
Range: The Range value listed in Table 3
for the current iteration

b. Set a writable niDMM property node.

LabVIEW Block Diagram C/C++ Function Call

Call nipMM
SetAttributeViReal64 with
the following parameters:

nstrument handle in nskrument handle ouk Instrument_Handle: The
o instrument handle from
Froperty Hods) niDMM_init

Errar in inn errnri Property Node o .

Teeih g == niDMM 5 Attrlbute_ID.

E— 3 NIDMM_ATTR_INPUT

_RESISTANCE

k o P 8 | Attribute_Value: The Input
Resistance value listed in Table 3
for the current iteration
© National Instruments Corporation 13 NI 4065 Calibration Procedure
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c. Set a writable niDMM property node (for iterations 1, 3, 5,

and 6 only).
LabVIEW Block Diagram C/C++ Function Call
Call nipMmM
SetAttributeViReal
64 with the following
parameters:

nstrument handle in nstrument handle out

/0 1 Juinininiet | ST}

Errar in inu errurj
G

==k E Property Mode]

Aperture Time Units n=t  nDMM e

MIDMM VAL SECOMNDS "l—' Aperture Time Units

¥

Mrumber OF dverages

F

Mumber COF Averages
3 s |

Instrument_Handle: The
instrument handle from
niDMM_init
Attribute_ID:
NIDMM_ATTR_APERTURE_
TIME

Attribute_Value:

166.67 ms (200 ms for
50 Hz PowerLine
Frequency)

Attribute_ID:
NIDMM_ATTR_NUMBER_OF
_AVERAGES
Attribute_Value: 3

d. Call the niDMM Read VI.

LabVIEW Block Diagram C/C++ Function Call
Call nipMM_read with the following
parameters:
instrument handle D instrument handle ouk . .
1 Measiroment Instrument_Handle: The instrument
Error in (no errar) & et prror QL handle from nibMM_init
Maximum Time {msec) — Reading: Verify that this measurement

falls between the limits listed in Table 20
Maximum_Time: -1

e. Verify that this measurement falls between the limits listed in

Table 20.

NI 4065 Calibration Procedure 14

ni.com

WWW.Va| UEtl‘QmaerSw%mup - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




14. Repeat step 13 for each of the remaining iterations shown in Table 3.

Table 3. DC Voltage Offset Settings

16.

niDMM Config Measurement Parameters
Iteration Range (Vg4.) Input Resistance
1 1 NIDMM_VAL_GREATER_THAN_10_GIGAOHM
2 1 NIDMM_VAL_10_MEGAOHM
3 10 NIDMM_VAL_GREATER_THAN_10_GIGAOHM
4 10 NIDMM_VAL_10_MEGAOHM
5 100 NIDMM_VAL_10_MEGAOHM
6 300 NIDMM_VAL_10_MEGAOHM
15. Reset the calibrator.

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
Function

errar in (no error)

Range

HIDMM

o |2=#%
1,6

inskrument handle out

errar auk

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_VOLTS

Range: 0.1

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

NI 4065 to >10 GQ.
LabVIEW Block Diagram C/C++ Function Call
Call nipMmM
SetAttributevi

Realé64 with the

following parameters:

nstrument handle in

Lil Instrument_Handle:
|_I= _ _ The instrument handle
[tk a8 nDMM e 7 from niDMM_init
Attrlbute_ID:
MIDMM_YAL_GREATER_THAN_10_GIGACHM hereel et NIDMM_ATTR_INPUT_

RESISTANCE

Attribute_Value:
NIDMM_VAL_GREATER
_THAN_10_GIGAOHM

18. Set a writable niDMM property node to set the aperture time and
number of averages of the NI 4065.

LabVIEW Block Diagram C/C++ Function Call

Call nipMmM
SetAttributeViReal
64 with the following
parameters:

nstrument handle in nstrument handle out
T T Instrument_Handle: The
instrument handle from

niDMM_init

Errar in (no error

[Eak

H[

Property Made | Attribute_ID:
Aperkure Time Units L] g - Rk E: NIDMM ATTR APERTURE
MIDMM YAl SECOMNDS *|—— Aperture Time Units TIME - - -
*
rHumber OF Averages Attribute_Value:

! 166.67 ms (200 ms for

Ml 50 Hz PowerLine

2 g =1 Frequency)

Attribute_ID:
NIDMM_ATTR_NUMBER_OF

_AVERAGES
Attribute_Value: 3
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19. Call the niDMM Control VI.

LabVIEW Block Diagram C/C++ Function Call
CallnipMM_Control with the following
parameters:

instrument handle P instrument: handle ook
Control Action N Instrument_Handle: The instrument
Errar in (no error) errar ouk . S
handle from niDMM_init
Control Action: Commit

20. Output 100 mV on the calibrator with the range locked to 2.2 V.

This range prevents a 50 Q calibrator output resistance from creating a
voltage divider with the internal resistance of the NI 4065. Allow the
calibrator output to settle before proceeding.

21. Call the niDMM Read VI.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle HIDHH instrument handle ouk . .
2 A Memsurement Instrument_Handle: The instrument
Errar in (no errar) &rror out handle from niDMM_init
Wi Time (msec) ———) Reading: Verify that the result falls

between the limits listed in Table 20
Maximum_Time: -1

© National Instruments Corporation
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22. Set a writable niDMM property node to set the input resistance of the
NI 4065 to 10 MQ.

LabVIEW Block Diagram C/C++ Function Call
Call nipMM
SetAttributeViReal64
with the following
nskrurnent handle in nstrument handle out parameters:
[L/0k ]
Instrument_Handle: The
m Lirc'_p;rtv, Hode 5 instrument handle from
[Fauk n niDME 5 , ..
— ¥ niDMM_1nit
Attribute ID:
MIDMM_WAL_10_MEGAOHM e pia ] NIDMM_ATTR_INPUT
_RESISTANCE
Attribute_Value:
NIDMM_VAL_10_MEGAOHM
23. Call the niDMM Read VI.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle Ng'm",)—. Ezggﬂ:gpnte';‘?ndle out Instrument_Handle: The instrument
errar in (o error) s grror ik handle from nibDMM_init
Maxdimun Time (msec) Reading: Verify that the result falls
between the limits listed in Table 20
Maximum_Time: -1
a. Subtract the previously stored 100 mV 10 MQ mode offset from
this measurement, and verify that the result falls between the
limits listed in Table 20.
24. Call the niDMM Control VI.
LabVIEW Block Diagram C/C++ Function Call
CallniDMM_Control with the following
) ) parameters:
instrument handle TIHF instrument handle oot

Contral Action T )

ervor in (o error) st 92 crror oub Instrument_Handle: The instrument
handle from nibMM_init
Control Action: Commit
NI 4065 Calibration Procedure 18 ni.com
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25. Set a writable niDMM property node to set the input resistance of the

NI 4065 to >10 GQ.
LabVIEW Block Diagram C/C++ Function Call
Call nipMm
SetAttributevi

Real64 with the

following parameters:

nstrurment handle in

Li Instrument_Handle:
L z . h The instrument handle
Eaek a = AiDMM e i from niDMM_init
Attribute_ID:

MIDMM WAL GREATER _THAM 10 GIGACHM beelpmcs] NIDMM_ATTR_INPUT__
RESISTANCE

Attribute_Value:
NIDMM_VAL_GREATER
_THAN_10_GIGAOHM

26. Output —100 mV on the calibrator with the range locked to 2.2 V.
This range prevents a 50 Q calibrator output resistance from creating a
voltage divider with the internal resistance of the NI 4065. Allow the
calibrator output to settle before proceeding.

27. Call the niDMM Read VI.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle RIGHE instrurment handle out . :
1 Measurement Instrument_Handle: The instrument
errar in (no error) SAC error out handle from nibMM_init
Maximum Time (fsec) — Reading: Verify that the result falls

between the limits listed in Table 20
Maximum_Time: -1

a. Subtract the previously stored 100 mV >10 GQ mode offset from
this measurement, and verify that the result falls between the
limits listed in Table 20.
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28. Set a writable niDMM property node to set the input resistance of the

NI 4065 to 10 MQ.

LabVIEW Block Diagram C/C++ Function Call
Call nipMM
SetAttributeViReal64
with the following
nskrument handle in nstrument handle ouk parameters:
7k L i
Instrument_Handle: The
- P by Mod . -
w Drc'_ier L2258 g instrument handle from
[Fauk n nioMM 5 . ..
=11 " niDMM_1init
Attribute_ID:
WIDMM_WAL_10_MEGACHM el poan | NIDMM_ATTR_INPUT
_RESISTANCE
Attribute_Value:
NIDMM_VAL_10_MEGAOHM
29. Call the niDMM Read VI.
LabVIEW Block Diagram C/C++ Function Call
Call nipMM_read with the following
parameters:
instrument handle HIDFE instrument handle ouk . :
G- Measurement Instrument_Handle: The instrument
errar in (no error)

errar ouk handle from nibMM_init
Maxirnurn Time: (msec) Reading: Verify that the result falls
between the limits listed in Table 20
Maximum_Time: -1

a. Subtract the previously stored 100 mV 10 MQ mode offset from
this measurement, and verify that the result falls between the

limits listed in Table 20.
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30. Refer to Table 4 for the appropriate calibrator outputs and parameter
values as you complete the following steps:

a. 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 HIDHH instrument handle ouk handle from niDMM init
Function = (22 Resolution Digi .
error in (no error) error ouk esolution_Digits: 6.5

Range Measurement_Function:
NIDMM_VAL_DC_VOLTS

Range: The Range listed in Table 4 for
the current iteration

b. Set a writable niDMM property node.

LabVIEW Block Diagram C/C++ Function Call

Call nipMM
SetAttributeViReal64 with
the following parameters:

nstrument handle out
] Instrument_Handle: The

instrument handle from
niDMM_init

nstrument handle in

Property Node

S=onioMM §

Error in {no errar)]

[Sack

L==ck N = Attribute_ID:
NIDMM_ATTR_INPUT
i eelpoat | _RESISTANCE

Attribute_Value: The Input
Resistance value listed in Table 4
for the current iteration
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c. Set a writable niDMM property node (for iterations 1, 5, 9,
and 11 only).

LabVIEW Block Diagram C/C++ Function Call

Call nipMM
SetAttributeViReal
64 with the following
parameters:

nstrument handle in nstrument handle ouk

T e Instrument_Handle: The

=== .

instrument handle from
i . . .

erér :'-' {Ro error) nibDMM_init

— meperw Mode | Attribute_ID:

aperture Time Units Bet omiDMM BT

NIDMM_ATTR_APERTURE_
MNIDMM WAL SECOMDS 'I—" Aperture Tine Uniks TIME
0

rrlumber OF Averages Attribllte_valllei
: 166.67 ms (200 ms for

Rumber OF Averages 50 Hz PowerLine
53 —{E=x] Frequency)

Attribute_ID:
NIDMM_ATTR_NUMBER_OF
_AVERAGES
Attribute_Value: 3

d. Call the niDMM Control VI.

LabVIEW Block Diagram C/C++ Function Call

CallnipMM_Control with the following
parameters:

instrument handle FHIGHF instrument: handle out
Contral Action T )
EFTOL M (N0 erpop) s=Fe=s

Instrument_Handle: The instrument
handle from nibDMM_init
Control Action: Commit

error ouk

e. On the calibrator, output the value listed in the Calibrator Output
column in Table 4 for the current iteration. Allow the calibrator
output to settle before proceeding.
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f.  Call the niDMM Read VI.

LabVIEW Block Diagram C/C++ Function Call

Call nipMM_read with the following
parameters:

instrument handle HIDHH instrument handle ook . :

) A peasrement Instrument_Handle: The instrument
Error in (o error) errar aut handle from nibDMM_init

Madrmirn Tirne (sec) — Reading: Verify that this measurement
falls between the limits listed in Table 20
Maximum_Time: -1

g. Verify that this measurement falls between the limits listed in

Table 20.

31. Repeat step 30 for each of the remaining iterations shown in Table 4.

Table 4. DC Voltage Settings

niDMM Config Measurement Parameters
Calibrator
Iteration Range (Vq4.) Input Resistance Output (Vg.)
1 1 NIDMM_VAL_GREATER_THAN_10_GIGAOHM 1
2 1 NIDMM_VAL_10_MEGAOHM 1
3 1 NIDMM_VAL_GREATER_THAN_10_GIGAOHM -1
4 1 NIDMM_VAL_10_MEGAOHM -1
5 10 NIDMM_VAL_GREATER_THAN_10_GIGAOHM 10
6 10 NIDMM_VAL_10_MEGAOHM 10
7 10 NIDMM_VAL_GREATER_THAN_10_GIGAOHM -10
8 10 NIDMM_VAL_10_MEGAOHM -10
9 100 NIDMM_VAL_10_MEGAOHM 100
10 100 NIDMM_VAL_10_MEGAOHM -100
11 300 NIDMM_VAL_10_MEGAOHM 300
12 300 NIDMM_VAL_10_MEGAOHM -300
32. Reset the calibrator for safety reasons.
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You have completed verifying DC voltage for the NI 4065. 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 any additional modes and you are
performing a pre-adjustment verification, call the niDMM Close VI or
the niDMM_close function to close the session.

instrument handle

errar in {no error)

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_close with the following
FIOHH parameters:
) error ouk Instrument_Handle: The instrument

handle from nibDMM_init

Verifying AC Voltage

To verify AC voltage for the NI 4065, complete the following steps:

1.
2.

Reset the calibrator.

Connect the NI 4065 and the Fluke 5700A/5720A calibrator using the
Fluke 5440 cable, as shown in Figure 1. Table 2 lists the cable
connections.

Refer to Table 5 for the appropriate calibrator outputs and parameter
values as you complete the following steps:

a. 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

Resaolution in Digits

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument

instrument handle

HIDME

Function I =

10,64

instrumentt handle out | handle from niDMM_init
errar out Resolution_Digits: 6.5

errar in {(no errar)
Range

Measurement_Function:
NIDMM_VAL_AC_VOLTS

Range: The Range as shown in Table 5
for the current iteration
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b. Set a writable niDMM property node (for iterations 1, 4, 7,

and 10 only).

Efror in ino errori
Teuk

==k E Property Mode]

Aperture Time Units !,h! =< niDMM !’,2

MIDMM WAL SECONDS "l—’ Aperture Time Uniks

3

Pumber OF Averages

]

LabVIEW Block Diagram C/C++ Function Call
Call nipMM
SetAttributeViReal
64 with the following
parameters:
i .
%ment handle in ] ment handle out Instrument_Handle: The

Mumber OF Averages
E e b aa |

instrument handle from
niDMM_init
Attribute_ID:
NIDMM_ATTR_APERTURE_
TIME

Attribute_Value:

166.67 ms (200 ms for
50 Hz PowerLine
Frequency)

Attribute_ID:
NIDMM_ATTR_NUMBER_OF
_AVERAGES
Attribute_Value: 3

c. Call the niDMM Control VI.

LabVIEW Block Diagram C/C++ Function Call
CallnipMM_Control with the following
parameters:

instrument handle P instrument: handle ook
Control Action @ Instrument_Handle: The instrument
error in {(no errar) errar auk
handle from niDMM_init
Control Action: Commit

d.  On the calibrator, output the value listed in the Calibrator Output
column in Table 5 for the current iteration. Allow the calibrator
output to settle before proceeding.
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e. Call the niDMM Read VI.

LabVIEW Block Diagram C/C++ Function Call
Call nipMM_read with the following
parameters:
instrument handle DM instrument handle ouk . :
1 peasiroment Instrument_Handle: The instrument
error in (no errar) o errar ouk handle from nibMM_init
Mapdrnumm Time: (msec) — Reading: Verify that this measurement

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

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

4. Repeat step 3 for each of the remaining iterations shown in Table 5.

Table 5. AC Voltage Linearity Settings

Calibrator Output
Iteration Range (V,.) Amplitude (V,.) Frequency (kHz)
1 0.2 0.004 1
2 0.2 0.02 1
3 0.2 0.2 1
4 2 0.04 1
5 2 0.2 1
6 2 2 1
7 20 0.4 1
8 20 2 1
9 20 20 1
10 300 6 1
11 300 30 1
12 300 300 1
5. Reset the calibrator.
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6. Refer to Table 6 for the appropriate calibrator outputs and parameter
values as you complete the following steps:

a. 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 HIGHH instrument handle out handle from niDMM init
Function ! Ef‘sﬁ . NV
Brrar in (no errar) == error out ReSOIUthH_DlgltSZ 6.5
Range Measurement_Function:

NIDMM_VAL_AC_VOLTS
Range: The Range listed in Table 6 for
the current iteration

b. Set a writable niDMM property node (for iterations 1, 6, 11, and

16 only).
LabVIEW Block Diagram C/C++ Function Call
Call nipMm
SetAttributeViReal
64 with the following
parameters:
nstrument handle in nstrument handle ouk
= T Instrument_Handle: The
=l .
_ instrument handle from
EIEEF ln N0 Ervor niDMM_init
E Property Mode | Attribute_ID:
" - e [y e [y fprorn -
aperture Time Units a™  niDMM L NIDMM_ATTR_APERTURE_
MIDMM VAl SECOMNDS '|—P Aperture Time Units
5 TIME
—*Humbetr OF Averages Attl’ibute_Value:

: 166.67 ms (200 ms for

Mumber OF Averages 50 Hz PowerLine
£l B ] Frequency)

Attribute_ID:
NIDMM_ATTR_NUMBER_OF
_AVERAGES
Attribute_Value: 3
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c. Call the niDMM Control VI.

LabVIEW Block Diagram C/C++ Function Call
CallnipMM_Control with the following
i ) parameters:
instrument hanl:_lle TIHF instrument handle oot
Control Action -'@ Instrument_Handle: The instrument
Error in {no error) errar auk
handle from nibDMM_init
Control Action: Commi t
d. On the calibrator, output the value listed in the Calibrator Output
column in Table 6 for the current iteration. Allow the calibrator
output to settle before proceeding.
e. Call the niDMM Read VI.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle N';""j—. Lq;g;ﬂ:;pﬂte';‘:‘”dle out Instrument_Handle: The instrument
&rrar in (o error) Errar ouk handle from nibMM_init
Maximum Time (msec) Reading: Verify that this measurement
falls between the limits listed in Table 21
Maximum_Time: -1

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

7. Repeat step 6 for each iteration shown in Table 6.

Table 6. AC Voltage Flatness Settings

Calibrator Output
Iteration Range (V,.) Amplitude (V,.) Frequency
1 0.2 0.2 10 Hz
2 0.2 0.2 40 Hz
3 0.2 0.2 20 kHz
4 0.2 0.2 50 kHz
5 0.2 0.2 100 kHz
6 2 2 10 kHz
7 2 2 40 Hz
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Table 6. AC Voltage Flatness Settings (Continued)

Calibrator Output
Iteration Range (V,.) Amplitude (V) Frequency

8 2 2 20 kHz
9 2 2 50 kHz
10 2 2 100 kHz
11 20 20 10 Hz
12 20 20 40 Hz
13 20 20 20 kHz
14 20 20 50 kHz
15 20 20 100 kHz
16 300 200 10 Hz
17 300 200 40 Hz
18 300 200 20 kHz
19 300 200 50 kHz
20 300 200 100 kHz

You have completed verifying AC voltage for the NI 4065. 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 any additional modes and you are
performing a pre-adjustment verification, call the niDMM Close VI or
the niDMM_close function to close the session.

LabVIEW Block Diagram C/C++ Function Call

instrument handle

RO

Call niDMM_close with the following
parameter:

Errar in (no errar) errar aut Instrument_Handle: The instrument
handle from nibMM_init
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Verifying 4-Wire Resistance

To verify the 4-wire resistance of the NI 4065, complete the following

steps:

1. Reset the calibrator.

2. Connect the NI 4065 and the Fluke 5700A/5720A calibrator using the
Fluke 5440 cables, as shown in Figure 3 for the

NI PXI/PCI/PCle-4065 and Figure 4 for the NI USB-4065. Table 7
lists the cable connections.

OUTPUT
VOA

| 1 NI PCI-4065 2 Fluke 5700A/5720A Calibrator 3 Fluke 5440 Cables

Figure 3. NI PXI/PCI/PCle-4065 Cable Connections for 4-Wire Resistance
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GROUND

1 NI USB-4065 2 Fluke 5700A/5720A Calibrator 3 Fluke 5440 Cables
Figure 4. NI USB-4065 Cable Connections for 4-Wire Resistance
Table 7. Fluke 5440 Cable Connections
Fluke 5440 Banana Plug Connector Banana Plug Color Binding Post
Cable Identification (NI 4065) (Fluke 5440 Cable) (Fluke 5700A/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. If the Fluke 5440 cables were not previously connected in this
configuration, wait two minutes for the thermal EMF to stabilize.
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4. Call the niDMM Reset VI.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_reset with the following
instrument handle HAIGFF instrurnent handle out parameter:
error in (no error) b error out Instrument_Handle: The instrument

handle from nibMM_init

5. Refer to Table 8 for the appropriate calibrator output and function
parameter values as you complete the following steps:

a. 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 IO instrurment handle out handle from nibMM_init
Functian ! =4 Resolution Digits:
error in (no errar) errar out esolution_Digits: 6.5
Range Measurement_Function:
NIDMM_VAL_4_WIRE_RES
Range: The Range listed in Table 8 for
the current iteration
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b. Set a writable niDMM property node (for iterations 1, 4, 7, 10,
and 13 only).

LabVIEW Block Diagram

C/C++ Function Call

nstrument handle in
/0

=]

Error in (no error)
B
=ik Property Mode |
aperture Time Lrits L n=t oMM
MIDMM VAL SECOMNDS 'I—P Aperture Time Units
3

Mlumber OF Averages

]

Mumber OF .ﬁ.veraées
3

nstrument handle ouk
et B0

e e o

Call nipMM
SetAttributeViReal
64 with the following
parameters:

Instrument_Handle: The
instrument handle from
niDMM_init
Attribute_ID:
NIDMM_ATTR_APERTURE_
TIME

Attribute_Value:

166.67 ms (200 ms for
50 Hz PowerLine
Frequency)

Attribute_ID:
NIDMM_ATTR_NUMBER_OF
_AVERAGES
Attribute_Value: 3

c. Call the niDMM Control VI.

LabVIEW Block Diagram C/C++ Function Call
CallnipMM_Control with the following
parameters:

instrument handle P instrument: handle ook
Control Action '@ Instrument_Handle: The instrument
error in {(no errar) errar auk
handle from niDMM_init
Control Action: Commit

d.  On the calibrator, output the value listed in the Calibrator Output
column in Table 8 for the current iteration. Make sure external
sense is turned on, but 2-wire compensation is turned off. Allow
the calibrator output to settle before proceeding.

e. Wait for the specified time listed in the Delay column in Table 8
for the current iteration. This delay time is necessary to guarantee
the calibrator signal has settled to within specifications.
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f.  Call the niDMM Read VI.

LabVIEW Block Diagram C/C++ Function Call

Call nipMM_read with the following
parameters:

instrument handle PTG instrument handle ouk Instrument_Handle: The instrument

) e’ Measurement handle from niDMM_init
errar in (no error) error out . . P

Masirnum Time: (msec) Reading: Verify that this mezlisurer.nent
falls between the tolerances listed in
Table 22

Maximum_Time: -1

g. Verify that this measurement falls between the tolerances listed in
Table 22. Tolerances are provided instead of absolute limits,
because your calibrator will have different discrete resistance
values.

6. Repeat step 5 for each of the remaining iterations listed in Table 8.

Table 8. 4-Wire Resistance Settings

Calibrator
Iteration Range (QQ) Output Delay (seconds)
1 0Q 0.0
2 100 10 Q 0.0
3 100 Q 0.0
4 0Q 0.0
5 1k 100 Q 0.0
6 1 kQ 0.0
7 0Q 0.0
8 10k 1 kQ 0.0
9 10 kQ 0.1
10 0Q 0.0
11 100 k 10 kQ 0.1
12 100 kQ 0.25
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Table 8. 4-Wire Resistance Settings (Continued)

Iteration

Range (Q2)

Calibrator
Output

Delay (seconds)

13

14

15

1M

0Q

0.0

100 kQ

0.25

1 MQ

1.0

You have completed verifying 4-wire resistance for the NI 4065. Select one
of the following options:

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

2-Wire Resistance section.

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

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

RO

Call niDMM_close with the following
parameter:

errar in (no errar) error ouk Instrument_Handle: The instrument
handle from nibMM_init
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Verifying 2-Wire Resistance

To verify 2-wire resistance for the NI 4065, complete the following steps:

1. Reset the calibrator.

2. Connect the NI 4065 and the Fluke 5700A/5720A calibrator using
two sets of Fluke 5440 cables, a double banana plug, and two
insulated, low EMF spade lugs, as shown in Figure 5 for the

NI PXI/PCI/PClIe-4065 and Figure 6 for the NI USB-4065. Table 9
lists the cable connections.

5720A HI / LO SENSE

5720A HI/ LO

1 NI PCI-4065 2 Fluke 5440 Cables

Figure 5. NI PXI/PCI/PCle-4065 Cable Connections for 2-Wire Resistance
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5720A HI / LO SENSE

5720A HI / L§<

1 NI USB-4065 2 Fluke 5440 Cables

Figure 6. NI USB-4065 Cable Connections for 2-Wire Resistance
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Table 9. Fluke 5440 Cable Connections

Banana Plug Connector Banana Plug Color Binding Post Label
(NI 4065) (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

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

4. Refer to Table 10 for the appropriate calibrator output and function
parameter values as you complete the following steps:

a. 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 FIFFT instrument handle out handle from niDMM init
Function =[S . e
error in (no error) Lo errar out Resolution_Digits: 6.5

Range Measurement_Function:
NIDMM_VAL_2_WIRE_RES

Range: The Range as shown in Table 10
for the current iteration
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b. Set a writable niDMM property node (for iterations 1, 4, 7,
and 10 only).

LabVIEW Block Diagram

C/C++ Function Call

nstrument handle in
/0

=]

Error in (no error)
B

Aperkure Time Units

Property Mode |
Lg B

MIDMM VAL SECOMNDS 'I—P Aperture Time Units

Lperbure Time

]

4

Mlumber OF Averages

Mumber OF .ﬁ.veraées
3

nstrument handle ouk
et B0

e e o

Call nipMM
SetAttributeViReal
64 with the following
parameters:

Instrument_Handle: The
instrument handle from
niDMM_init
Attribute_ID:
NIDMM_ATTR_APERTURE_
TIME

Attribute_Value:

166.67 ms (200 ms for
50 Hz PowerLine
Frequency)

Attribute_ID:
NIDMM_ATTR_NUMBER_OF
_AVERAGES
Attribute_Value: 3

c. Call the niDMM Control VI.

C/C++ Function Call

instrument handle
Control Action
Errar in (no error)

LabVIEW Block Diagram
parameters:
FIGHF instrument handle out
—,
o+ error out

CallnipMM_Control with the following

Instrument_Handle: The instrument
handle from niDMM_init
Control Action: Commit

d.  On the calibrator, output the value listed in the Calibrator Output
column in Table 10 for the current iteration. Set external sense and
2-wire compensation as shown in Table 10 for the current
iteration. Allow the calibrator output to settle before proceeding.

e. Wait for the specified time listed in the Delay column in Table 10
for the current iteration. This delay time is necessary to guarantee
the calibrator signal has settled to within specifications.

© National Instruments Corporation
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f.  Call the niDMM Read VI.

e Foriterations containing the 0 2 measurement of each range,
store the result as the offset null for that range.

*  For all other iterations, subtract the previously stored offset
null for the corresponding range from the measurement taken.

LabVIEW Block Diagram C/C++ Function Call

Call niDMM_read with the following
parameters:

instrument handle FIIBHH instrument handle auk Instrument_Handle: The instrument

. he?| - Measurement handle from niDMM_init
Errar in (Ao efrar) e apror ot . X ;

Mapdimum Time (msec) Reading: Verify that this megsurel.nent
falls between the tolerances listed in
Table 23

Maximum_Time: -1

g. Verify that 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.

5. Repeat step 4 for each of the remaining iterations shown in Table 10.

Table 10. 2-Wire Resistance Settings

Calibrator Output
Resistance Delay 2-Wire External
Iteration Range (Q2) Q) (seconds) Compensation Sense
1 0 0.0 ON ON
2 100 10 0.0 ON ON
3 100 0.0 ON ON
4 0 0.0 ON ON
5 1k 100 0.0 ON ON
6 1k 0.0 ON ON
7 0 0.0 ON ON
8 10k 1k 0.0 ON ON
9 10k 0.1 ON ON
NI 4065 Calibration Procedure 40 ni.com

WWW.Va| UetrerTlaerSrw%mup - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Table 10. 2-Wire Resistance Settings (Continued)

© National Instruments Corporation

Calibrator Output
Resistance Delay 2-Wire External
Iteration Range (Q) Q) (seconds) Compensation Sense
10 0 0.0 OFF ON
11 100 k 10k 0.1 OFF ON
12 100 k 0.25 OFF ON
13 0 0.0 OFF ON
14 1M 100 k 0.25 OFF ON
15 1M 1 OFF ON
16 0 0.0 OFF ON
17 10M 1M 1 OFF ON
18 10M 4 OFF ON
19 0 0.0 OFF OFF
20 100M 10M 4 OFF OFF
21 100 M 4 OFF OFF
6. Remove the Fluke 5440 cables, double banana plug, and two insulated,
low EMF spade lugs from the HI and LO banana plug connectors on
the NI 4065.
7. Plug in the insulated banana plug shorting bar across the HI and LO
banana plug connectors on the NI 4065.
8. Wait two minutes for the thermal EMF to stabilize.
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9. Refer to Table 11 for the appropriate range values as you complete the

following steps:

a. 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 TIDHF instrument handle out
Function I ﬁf‘;fs
arror in (no error) error ouk
Range

Call nibMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from nibMM_init
Resolution_Digits: 6.5
Measurement_Function:
NIDMM_VAL_2_WIRE_RES

Range: The Range as shown in Table 11
for the current iteration

b. Set a writable niDMM property node.

Errorin ino errori

Fauk
==k E Property Mode]
Aperture Time Units ﬁ =t niDMM 52
MIDMM WAL SECOMNDS 'I—P Aperture Time Units
»

Frlumber OF Averages

k

urnber OF fverages
3 el b5 |

LabVIEW Block Diagram C/C++ Function Call
Call nipMm
SetAttributeViReal
64 with the following
parameters:
rskrurent handle in rskrurent handle ouk .
@tl ] Instrument_Handle: The

instrument handle from
niDMM_init
Attribute ID:
NIDMM_ATTR_APERTURE_
TIME

Attribute_Value:

166.67 ms (200 ms for
50 Hz PowerLine
Frequency)

Attribute ID:
NIDMM_ATTR_NUMBER_OF
_AVERAGES
Attribute_Value: 3
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c. Call the niDMM Read VI.

LabVIEW Block Diagram C/C++ Function Call

Call nipMM_read with the following
parameters:

instrument handle FITGHF instrument handle out Instrument_Handle: The instrument

rror in (no errar) e - Meas'-lretment handle from niDMM_init
errar ol . .

Maimum Time (msec) Reading: Verify that the measuremgnt
for 0 Q falls between the tolerances listed
in Table 24

Maximum_Time: -1

d. Verify that the measurement for 0 € falls between the tolerances
listed in Table 24.

10. Repeat step 9 for each of the remaining iterations shown in Table 11.

Table 11. 2-Wire Resistance Settings

Iteration Range
1 100 MQ
2 10 MQ
3 1 MQ
4 100 kQ
5 10 kQ
6 1 kQ
7 100 Q
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You have completed verifying 2-wire resistance for the NI 4065. Select one
of the following options:

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

Current section.

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

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

errar in {no error)

errar out

Call niDMM_close with the following
parameter:

Instrument_Handle: The instrument
handle from nibDMM_init

Verifying DC Current

To verify DC current for the NI 4065, complete the following steps:

1. Reset the calibrator.

2. Connect the NI 4065 and the Fluke 5700A/5720A calibrator using the
Fluke 5440 cable, as shown in Figure 7 for the NI PXI/PCI/PCle-4065
and Figure 8 for the NI USB-4065. Table 12 lists the cable connections.

E W NN, l
INSTRUMENTS

GROUND

| 1 NI PCI-4065

2 Fluke 5700A/5720A Calibrator

3 Fluke 5440 Cable

Figure 7. NI PXI/PCI/PCle Cable Connections for Current
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300V 3 A 30y a0
MAX MAX
+
INPUT AMPS

HI Ve Lo 1 HI SHWRE Lo

AUX
CURRENT

1 NI USB-4065 2 Fluke 5700A/5720A Calibrator

3 Fluke 5440 Cable

Figure 8. USB Cable Connections for Current

Table 12. Fluke 5440 Cable Connections

Banana Plug Connector Banana Plug Color Binding Post
(NI 4065) (Fluke 5440 Cable) | (Fluke 5700A/5720A Calibrator)

HI SENSE Red OUTPUT HI

(NI PXI/PCI/PCle-4065 only)
LO Black OUTPUT LO
I (NI USB-4065 only) Red OUTPUT HI
(No connection) Blue V GUARD

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

4. Call the niDMM Reset VI to reset the NI 4065 to a known state.

LabVIEW Block Diagram

instrument handle

Errar in (no efrar)

C/C++ Function Call
Call nipMM_reset with the following
instrument handle out parameter:
Error auk Instrument_Handle: The instrument

handle from niDMM_init

© National Instruments Corporation
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5. Set the current output on the calibrator to NORM and output 0 A.
Allow the calibrator to settle before proceeding.
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 nibMM_ConfigureMeasurement
Digits with the following parameters:
_ Resolution in Digits . Instrument_Handle: The instrument
instrument handle FHIGHFT instrurnent handle ouk
Funiction — =4 handle from niDMM_init
errar in (no error) srror out Resolution_Digits: 6.5
Range Measurement_Function:
NIDMM_VAL_DC_CURRENT
Range: 0.01
7. Call the niDMM Read VI to configure the NI 4065 for a current mode
before applying current.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
instrument handle IO inskrument handle out parameter:
) &ha” - Measurement
error in (no ertor) &rrar out Instrument_Handle: The instrument
Maximum Time {msec) . .
handle from nibMM_init
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8. Refer to Table 13 for the appropriate calibrator outputs and parameter
values as you complete the following steps:

a. 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 HIGHF instrument handle out handle from niDMM init
Function =4 . . el
errar in (no error) Error ot ReSOhIthIl_DlgltS. 6.5
Range Measurement_Function:

NIDMM_VAL_DC_CURRENT
Range: The Range as shown in Table 13
for the current iteration

b.  Set a writable niDMM property node (for iterations 1, 4, 7,
and 10 only).

LabVIEW Block Diagram C/C++ Function Call

Call niDMM
SetAttributeViReal
64 with the following
parameters:

nistrument handle in nistrument handle ouk

T - Instrument_Handle: The
=] .
_ instrument handle from

e niDMM_init

— E Property Node] Attribute_ID:

+‘ el - B By -

Aperiurs Time Lnits -’! NDMM s NIDMM_ATTR_APERTURE_

MIDMM VAL SECONDS 'l—' Aperture Time Units

. TIME
—rurnber OF Averages Attl’ibute_Value:

: 166.67 ms (200 ms for

Mumber OF dverages 50 Hz PowerLine
53 efBE] Frequency)

Attribute_ID:
NIDMM_ATTR_NUMBER_OF
_AVERAGES
Attribute_Value: 3
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c. Call the niDMM Control VI.

LabVIEW Block Diagram C/C++ Function Call
CallnipMM_Control with the following
i ) parameters:
instrument hanl:_lle TIHF instrument handle oot
Control Action -'@ Instrument_Handle: The instrument
Error in {no error) errar auk
handle from nibDMM_init
Control Action: Commi t
d. On the calibrator, output the value listed in the Calibrator Output
column in Table 13 for the current iteration. Allow the calibrator
output to settle before proceeding.
e. Call the niDMM Read VI.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle ] — quggﬂ:zpn;:‘:‘”dle out Instrument_Handle: The instrument
errar in {no errar) handle from nibMM_init

errar ouk

Maximum Time {msec)

Reading: Verify that this measurement
falls between the limits listed in Table 25

Maximum_Time: -1

f.  Verify that this measurement falls between the limits listed in

Table 25.

9. Repeat step 8 for each of the remaining iterations shown in Table 13.

Table 13. DC Current Settings

Iteration Range (A) Calibrator Output (A)

1 0.01 —10m
2 0.01 0

3 0.01 10 m

4 0.1 —100 m
5 0.1 0

6 0.1 100 m
7 1 -1.0

8 1 0
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Table 13. DC Current Settings (Continued)

Iteration Range (A) Calibrator Output (A)
9 1 1.0
10 3 2.2
11 3 0
12 3 2.2

You have completed verifying DC current for the NI 4065. Select one of the

following options:

* If you want to continue verifying other modes, go to the Verifying AC
Current 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 or
the niDMM_close function to close the session.

LabVIEW Block Diagram C/C++ Function Call

instrument handle

Error in {no errar)

RO

E errar ouk

Call nipMM_close with the following
parameters

Instrument_Handle: The instrument
handle from niDMM_init

Verifying AC Current

To verify AC current for the NI 4065, complete the following steps:

1. Reset the calibrator.
2. Connect the NI 4065 and the Fluke 5700A/5720A calibrator using the
Fluke 5440 cable, as shown in Figure 7. Table 12 lists the cable
connections.
3. Call the niDMM Reset VI to reset the NI 4065 to a known state.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_reset with the following
instrument handle HIDHH instrument handle out parameter:
=
grrar in (no errary Error out Instrument_Handle: The instrument
handle from nibMM_init

4.  Set the current output on the calibrator to NORM and output 0 A. Allow
the calibrator to settle before proceeding.

© National Instruments Corporation
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5. 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

Resaolution in Digits

instrument handle

HIC R

Function I =

15, 4

instrument handle out

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: The instrument
handle from nibMM_init

BFFOF in (Mo error) errar out Resolution_Digits: 6.5
Range Measurement_Function:
NIDMM_VAL_AC_CURRENT
Range: 0.01
6. Call the niDMM Read VI to configure the NI 4065 for a current mode
before applying current.
LabVIEW Block Diagram C/C++ Function Call

Call nipMM_read with the following

instrument handle QI instrurnent handle out parameters:
) &ha” - Measurement .
error in (no errar) rror auk Instrument_Handle: The instrument
Maimum Time {msec) handle from niDMM_init
Maximum_Time: -1
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7. Refer to Table 14 for the appropriate calibrator outputs and parameter
values as you complete the following steps:

a. 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:

o Instrument_Handle: The instrument
Resolukion in Digits

instrument handle gg"; inskrument handle out handle from niDMM_init
Function -1 ot . o el
error in (no error) e85 grror aut Resolution_Digits: 6 '.5
Range Measurement_Function:
NIDMM_VAL_AC_CURRENT
Range: The Range as shown in Table 14
for the current iteration
b.  Set a writable niDMM property node (for iterations 1, 4, 7,
and 10 only).
LabVIEW Block Diagram C/C++ Function Call
Call nipMM
SetAttributeViReal
64 with the following
parameters:
nistrument handle in nistrument handle ouk
[ T Instrument_Handle: The

instrument handle from

Ertorin ﬁno errori . L
niDMM 1nit

[Saik

= E Property Mode| Attribute_ID:

Aperture Time Linits n= MMl NIDMM_ATTR_APERTURE

NIDMM_VAL_SECONDS v Aperture Time Units == -
: TIME

—{*hlurnber OF Averages Attribute_Value:

k
166.67 ms (200 ms for

Mumber OF Averages 50 Hz PowerLine
3 g 1! Frequency)

Attribute_ID:
NIDMM_ATTR_NUMBER_OF
_AVERAGES
Attribute_Value: 3
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c. Call the niDMM Control VI.

LabVIEW Block Diagram C/C++ Function Call
CallnipMM_Control with the following
i ) parameters:
instrument hanl:_lle TIHF instrument handle oot
Control Action -'@ Instrument_Handle: The instrument
Error in {no error) errar auk
handle from nibDMM_init
Control Action: Commi t
d. On the calibrator, output the value listed in the Calibrator Output
column in Table 14 for the current iteration. Allow the calibrator
output to settle before proceeding.
e. Call the niDMM Read VI.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_read with the following
parameters:
instrument handle HIGHH instrument handle out

Instrument_Handle: The instrument
handle from nibMM_init

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

6’;’0/) - Measurement
errar ouk

&rror in (no error)
Maximum Time {msec)

f.  Verify that this measurement falls between the limits listed in
Table 26.

8. Repeat step 7 for each of the remaining iterations shown in Table 14.

Table 14. AC Current Settings

Calibrator Output
Iteration Range (A,,) Amplitude (A) Frequency
1 0.01 200 w 1 kHz
2 0.01 I m 1 kHz
3 0.01 10 m 1 kHz
4 0.1 2m 1 kHz
5 0.1 10 m 1 kHz
6 0.1 100 m 1 kHz
7 0.5 10 m 1 kHz
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Table 14. AC Current Settings (Continued)

Calibrator Output
Iteration Range (A,.) Amplitude (A) Frequency
8 0.5 50 m 1 kHz
9 0.5 500 m 1 kHz
10 3 60 m 1 kHz
11 3 300 m 1 kHz
12 3 22 1 kHz

You have completed verifying AC current for the NI 4065. Select one of the
following options:

» 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 or
the niDMM_close function to close the session.

LabVIEW Block Diagram C/C++ Function Call
Call niDMM_close with the following
instrument handle FIIGHF parameter:
errar in (no errar) ] error ouk Instrument_Handle: The instrument

handle from niDMM_init

Adjustment Procedures

This section explains how to adjust the NI 4065. You can choose to
perform these adjustment procedures with or without performing the
verification procedures first.

The parameters Range, Resolution in Digits, Expected Measurement,
and Frequency used in VI and 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.

@ Note NI recommends repeating the verification procedures, using the 24-hour accuracy
limits, after you perform these adjustment procedures. Reverification ensures the device
you calibrated is operating within specifications after adjustment.
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A Caution If you skip any of the steps within a section of the adjustment procedures, the
niDMM Close External Cal VI and the niDMM_ExtCalClose function do not 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 input banana plug connectors on the
NI 4065.

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
5700A/5720A user documentation for instructions on calibrating these
devices.

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

Reset the calibrator.

4. If you have not already done so, allow the NI PXI/PCI/PCle-4065 to
warm up for 30 minutes within a powered-on chassis or PC and the
NI USB-4065 to warm up for 50 minutes after it is plugged into a USB
port on a powered-on PC.

Adjustment Procedures Initial Setup for Calibration
To initially set up the NI 4065 for calibration, complete the following steps:

1. Fasten the connectors on one end of the Fluke 5440 cable to the
NI 4065 HI and LO banana plug connectors. Fasten the connectors on
the other end of the cable to the HI and LO calibrator binding posts,
respectively. Figure 1 shows the correct connections for the
NI PXI/PCI/PCle-4065 and Figure 2 shows the correct connections for
the NI USB-4065. Table 2 lists the cable connections.

2. If the cable was not previously connected in this configuration, wait
two minutes for the thermal EMF to stabilize.
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3. Call the niDMM Initialize External Cal VI with the Instrument
Descriptor of the NI 4065 and your valid user password to output a
calibration session (Cal Session) 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:

Resource_Name: The resource

Instrument Descriptor ;{%2 instrument handle out descriptor of the NI 4065
errar in (no error) errar out Calibration_Password: Your valid user
password
Instrument_Handle: Cal Session
@ Notes You will use Cal Session in all subsequent VI and function calls.

Use the niDMM Set Cal Password VI or the niDMM_SetCalPassword function to change
the password.

4. Call the niDMM Configure Powerline Frequency VI.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

Error in (o error)
Powerline Frequency

HIC

5=
B

instrument handle out

—

error auk

Call
niDMM_ConfigurePowerLineFrequency
with the following parameters:

Instrument_Handle: The instrument handle
from niDMM_init

PowerLine Frequency: Set this parameter to
50 or 60, depending on the powerline
frequency (in hertz) powering your
instruments; select 50 for 400 Hz powerline
frequency

Adjusting Linearization
To adjust Linearization for the NI 4065, complete the following steps:

1.

© National Instruments Corporation

Output 1 V on the calibrator with the range locked to 2.2 V. This range
prevents a 50 Q calibrator output resistance from creating a voltage
divider with the internal resistance of the NI 4065. Allow the calibrator
output to settle before proceeding.
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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 niDMM_ConfigureMeasurement

Digits with the following parameters:
Resaolution in Digits

instrument handle FHIGH instrument handle ouk Instrument_Handle: Cal Session
Functian 1 g=* Resolution Digits:
errar in {no error) errar out esolution_bigits: 6.5
Rangs Measurement_Function:
NIDMM_VAL_DC_VOLTS
Range: 1.0

3. Call the niDMM Control VI.

LabVIEW Block Diagram C/C++ Function Call

CallnipMM_Control with the following

instrument handle HIIGHH instrument handle out parameters:
Contral Action T )
EFTOL M (N0 erpop) s=Fe=s

srror ouk Instrument_Handle: Cal Session
Control Action: Commi t

4. Refer to Table 15 for the appropriate calibrator output and parameter
values as you complete the following steps:

a.  On the calibrator, output the value listed in the Calibrator Output
column in Table 15 for the current iteration. Allow the calibrator
output to settle before proceeding.

b. Call the Cal Adjust Linearization VI.

LabVIEW Block Diagram C/C++ Function Call

Call

niDMM_CalAdjustLinearization
with the following parameters:

Expected Yalue Mode: NIDMM_VAL_DC_VOLTS
msnume:::f&ﬂﬁ S — NET{ instrument handle out Range: Set as shown in Table 15 for the
Range E““\“ Errar auk current iteration

error in [(no error)
Input Resistance

Input_Resistance:
NIDMM_VAL_GREATER_THAN_10
_GIGAOHM

Expected_Value: Set as shown in
Table 15 for the current iteration
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5. Repeat step 4 for each of the remaining iterations listed in Table 15.
Table 15. Linearization Settings
Calibrator Output niDMM Cal Adjust Linearization Parameters
Iteration Amplitude (V) Range (V) Expected Value
1 -1.0 1 -1.0
2 -0.8 1 -0.8
3 -0.6 1 -0.6
4 -0.4 1 -0.4
5 -0.2 1 -0.2
6 0.0 1 0.0
7 0.2 1 0.2
8 0.4 1 0.4
9 0.6 1 0.6
10 0.8 1 0.8
11 1.0 1 1.0

6. Reset the calibrator.

Adjusting DC Voltage

To adjust DC voltage for the NI 4065, complete the following steps:

1. Call the niDMM Reset VI.
LabVIEW Block Diagram C/C++ Function Call
Call nipMM_reset with the following
instrument handle HIDHH instrument handle out parameter:
i =
stror in (na error) Brror out Instrument_Handle: Cal Session

© National Instruments Corporation
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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 niDMM_ConfigureMeasurement
Digits with the following parameters:
Resaolution in Digits
instrument handle HIGFAF instrument handle out Instrument Handle: cal Session
Functian 1 g=* Resoluti _D ..
errar in (o errar) error out esolution_Digits: 6 .5
Range Measurement_Function:
NIDMM_VAL_DC_VOLTS
Range: 300.0
3. Call the niDMM Control V1.
LabVIEW Block Diagram C/C++ Function Call
CallnipMM_Control with the following
instrument handle FAITHF instrument handle out parameters:
Conkrol Action ='®
error in fno error) v = error out Instrument_Handle: Cal Session

Control Action: Commit

4. Refer to Table 16 for the appropriate calibrator output and parameter
values as you complete the following steps:

a.  On the calibrator, output the value listed in the Calibrator Output
column in Table 16 for the current iteration. Allow the calibrator
output to settle before proceeding.

b. Call the niDMM Cal Adjust Gain VL.

LabVIEW Block Diagram

C/C++ Function Call

Expected ¥alue
instrurment handle
Function

Range

errar in (no errar)
Input Resistance

HIDHH

—

instrument handle out

I

error ouk

Call nibMM_CalAdijustGain with the
following parameters:

Instrument_Handle: Cal Session
Mode: NIDMM_VAL_DC_VOLTS

Range: Set as shown in Table 16 for the
current iteration

Input_Resistance: Set as shown in
Table 16 for the current iteration
Expected_Value: Set as shown in
Table 16 for the current iteration
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Range
BrFor in {no error)
Input Resistance

-

5. Repeat step 4 for each of the remaining iterations listed in Table 16.
Table 16. DC Voltage Settings
Calibrator
Output niDMM Cal Adjust Gain Parameters
Expected
Iteration Amplitude (V) Range (V) Value Input Resistance
1 300 300 300 NIDMM_VAL_10_MEGAOHM
2 -300 300 -300 NIDMM VAL_10_MEGAOHM
3 100 100 100 NIDMM_VAL_10_MEGAOHM
4 -100 100 -100 NIDMM_VAL_10_MEGAOHM
5 10 10 10 NIDMM_VAL_GREATER THAN_10_GIGAOHM
6 -10 10 -10 NIDMM_VAL_GREATER_THAN_10_GIGAOHM
7 1 1 1 NIDMM_VAL_GREATER_THAN_10_GIGAOHM
8 -1 1 -1 NIDMM VAL_GREATER_THAN_10_GIGAOHM
9 0.1 0.1 0.1 NIDMM VAL_GREATER_THAN_10_GIGAOHM
10 0.1 0.1 -0.1 NIDMM_VAL_GREATER_THAN_10_GIGAOHM
6. Output O V on the calibrator. Allow the calibrator output to settle
before proceeding.
7. Wait 2 seconds to allow maximum settling on the calibrator.
Call the niDMM Cal Adjust Offset VI.
LabVIEW Block Diagram C/C++ Function Call
Call niDMM_CalAdjustOffset with
the following parameters:
instrument handle FIDHE instrument handle ouk Instrument Handle: cal Session
Function T~ /"] error out Mode: NIDMM_VAL_DC_VOLTS

Range: 0.1
Input_Resistance:

_GIGAOHM
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9. Call the niDMM Cal Adjust Offset VI.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

HIDHH

Function

R

Range E
Errar in (o errar)

Input Resistance

instrument handle out

errar ouk

Call nibMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: Cal Session
Mode: NIDMM_VAIL_DC_VOLTS
Range: 1

Input_Resistance:
NIDMM_VAL_GREATER_THAN_10
_GIGAOHM

10. Call the niDMM Cal Adjust Offset VI.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

HIDHH

Function

R

Range E
Errar in (o errar)

Input Resistance

instrument handle out

errar ouk

Call nibMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: Cal Session
Mode: NIDMM_VAIL_DC_VOLTS
Range: 10

Input_Resistance:
NIDMM_VAL_GREATER_THAN_10
_GIGAOHM

11. Call the niDMM Cal Adjust Offset VI.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

HIDHH

Function

R

Range E
Errar in (o errar)

Input Resistance

instrument handle out

errar ouk

Call nibMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: Cal Session
Mode: NIDMM_VAL_DC_VOLTS
Range: 100

Input_Resistance:
NIDMM_VAL_10_MEGAOHM
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12. Call the niDMM Cal Adjust Offset VI.

LabVIEW Block Diagram C/C++ Function Call

Call nipMM_CalAdjustOffset with
the following parameters:

instrument handle R inskrumnent handle out .
Function ¥ — %ﬁ Instrument_Handle: Cal Session
Range — [ error out Mode: NIDMM_VAL_DC_VOLTS
Error in {no errar) Range‘ 300

Input Resistance .
Input _Resistance:

NIDMM VAL_10_MEGAOHM

13. Reset the calibrator.

Adjusting 4-Wire Resistance

To adjust 4-wire resistance for the NI 4065, complete the following steps:

1. Fasten the connectors on one end of the Fluke 5440 cable to the
NI 4065 HI SENSE and LO SENSE banana plug connectors. Fasten
the connectors on the other end of the cable to the HI SENSE and
LO SENSE calibrator binding posts, respectively. Figure 3 shows the
correct connections for the NI PXI/PCI/PCle-4065 and Figure 4 shows
the correct connections for the NI USB-4065. Table 2 lists the cable
connections.Table 7 lists the cable connections.

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

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 HIGHH instrument handle out Instrument_Handle: cal Session

Function o= . . .
errar in (o errar) == L5 errar out Resolution_Digits: 6 . 5
Range Measurement_Function:
NIDMM_VAL_4_WIRE_RES
Range: 1 M
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4. Call the niDMM Control VI.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

HIDHH

instrument handle out

CallnipMM_Control with the following
parameters:

5

Contral Action - ='®
error in fno error) v = error out Instrument_Handle: Cal Session
Control Action: Commit
5. Refer to Table 17 for the appropriate calibrator output and parameter

values as you complete the following steps:

a.  On the calibrator, output the value listed in the Calibrator Output
column in Table 17 for the current iteration. Allow the calibrator
output to settle before proceeding.

Note For all 4-wire measurements, external sense on the calibrator is turned on.

b. Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram

C/C++ Function Call

Expected ¥alue

instrument handle
Function

Input Resistance

HIDHH

—

instrument handle out

Range E
errar in (no errar)

error ouk

Call nibMM_CalAdijustGain with the
following parameters:

Instrument_Handle: Cal Session
Mode: NIDMM_VAL_4_WIRE_RES
Range: Set as shown in Table 17 for the
current iteration

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: Set as shown in
Table 17 for the current iteration
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c. Call the niDMM Cal Adjust Offset VI (for iterations 7, 8, 9, 10,
and 11 only).

Function -

Range E
Error in {no errar)

Input Resistance

1

error out

LabVIEW Block Diagram C/C++ Function Call
Call nipMM_CalAdjustOffset with
the following parameters:
instrument handle FIGHH instrument handle out Instrument_Handle: cal Session

Mode: NIDMM_VAL_4_WIRE_RES
Range: Set as shown in Table 17 for the
current iteration

Input _Resistance:
NIDMM_VAL_RESISTANCE_NA

6. Repeat step 5 for each of the remaining iterations listed in Table 17.

Table 17. 4-Wire Resistance Settings

niDMM Cal Adjust Gain Parameters
Calibrator Range
Iteration Output (Q2) Q) Expected Value
1 1M 1M the display on the calibrator for 1 MQ
2 190 k 1M the display on the calibrator for 190 kQ
3 100 k 100 k the display on the calibrator for 100 kQ
4 10k 10 k the display on the calibrator for 10 kQ
5 1k 1 k the display on the calibrator for 1 kQ
6 100 100 the display on the calibrator for 100 Q
7 0 1M the display on the calibrator for 0 Q
8 0 100 k the display on the calibrator for 0 Q
9 0 10 k the display on the calibrator for 0 Q
10 0 1k the display on the calibrator for 0 Q
11 0 100 the display on the calibrator for 0 Q
7. Reset the calibrator.
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Adjusting 2-Wire Resistance

To adjust 2-wire resistance for the NI 4065, complete the following steps:
1. Connect the NI 4065 and the Fluke 5700A/5720A calibrator using
two sets of Fluke 5440 cables, a double banana plug, and two
insulated, low EMF spade lugs, as shown in Figure 5. Table 9 lists
the cable connections.
2.  Wait two minutes for the thermal EMF to stabilize.
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 R instrument handle ouk Instrument Handle: Cal Session
Functian 1 = R e Tyeee
Error in (no error) errar out esolution_Digits: 6.5
Range Measurement_Function:
NIDMM VAL _2 WIRE_RES
Range: 100 M
4. Call the niDMM Control VI.
LabVIEW Block Diagram C/C++ Function Call

instrument handle
Conkrol Action
errar in {no error)

CallniDMM_Control with the following
parameters:

S

HIDHMM
.'.'.!
'S+

inskrument handle out

error ouk Instrument_Handle: Cal Session

Control Action: Commit

NI 4065 Calibration Procedure
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6. Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram C/C++ Function Call

Call nipMM_CalAdjustGain with the
following parameters:

Expected ¥alue Instrument_Handle: Cal Session
instrument handle D inskrument handle out .
Function ] %Eﬁ t II\{/Iode. NIDMM_VAL_2_ WIRE_RES
Range E error ou ange: 100 M

Error in {no error)
Input Resistance

Input_Resistance:

NIDMM VAL_RESISTANCE_NA
Expected_Value: The display on the
calibrator for 100 MQ

7. Output 19 MQ from the calibrator with 2-wire compensation and
external sense turned off. Allow the calibrator output to settle before
proceeding.

8. Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_CalAdjustGain with the
following parameters:

Expected ¥Yalue Instrument_Handle: Cal Session
instrument har_udle HIIGHF inskrument handle out Mode: NIDMM_VAL_2_WIRE_RES
Function - %’Dﬁ
Range mﬂﬂﬂ error ouk Range: 100 M
Error in {no error) Input_Resistance:
Input Resistance NIDMM_ VAL_RESISTANCE NA

Expected_Value: The display on the
calibrator for 19 MQ

9. Output 10 MQ from the calibrator with 2-wire compensation turned
off, but with external sense turned on. Allow the calibrator output to
settle before proceeding.
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10. Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue
inskrument handle
Function

Range

&rror in (o error)
Input Resistance

HIDMM

. %1?55

instrument handle out

g

errar ouk

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: cal Session
Mode: NIDMM_VAL_2_WIRE_RES
Range: 10 M

Input_Resistance:

NIDMM VAL _RESISTANCE NA
Expected_Value: The display on the
calibrator for 10 MQ

11. Output 1.9 MQ from the calibrator with 2-wire compensation turned
off, but with external sense turned on. Allow the calibrator output to
settle before proceeding.

12. Call the niDMM Cal Adjust Gain VL.

LabVIEW Block Diagram C/C++ Function Call

Call nipMM_CalAdjustGain with the
following parameters:

Expected :a|:|l|E o Instrument_Handle: Cal Session

instrument handle HICHH instrurment handle out .

Function ] %Em Mode: NIDMM_VAL_2_ WIRE_RES
Range E““ error out Range: 10 M
efrar in (no error) Input_Resistance:
Input Resistance

NIDMM_VAL_RESISTANCE_NA
Expected_Value: The display on the
calibrator for 1.9 MQ

NI 4065 Calibration Procedure
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14. Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue

Call nipMM_CalAdjustGain with the
following parameters:

Instrument_Handle: Cal Session

16.

instrument handle HIDHH instrument handle out .
Function =] \E}m Mode: NIDMM_VAL_2_WIRE_RES
Range mﬂﬂﬂ error ook Range; 1M
srror in (no error) Input_Resistance:
Input Resistance
NIDMM_VAL_RESISTANCE_NA
Expected_Value: The display on the
calibrator for 1 MQ
15. Output 100 k€ from the calibrator with 2-wire compensation turned

off, but with external sense turned on. Allow the calibrator output to

settle before proceeding.

Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue
instrument handle
Function

Range

Error in {no error)
Input Resistance

HIDHM

S —

inskrument handle out

-

error ouk

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: Cal Session
Mode: NIDMM_VAL_2_WIRE_RES
Range: 100 k

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: The display on the
calibrator for 100 kQ

17. Output 10 kQ from the calibrator with 2-wire compensation and
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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

Resaolution in Digits
instrument handle

Function I

HIGFAF instrument handle out

3
15, 4

errar in (no errot)

error ouk

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

Instrument_Handle: Cal Session
Resolution_Digits: 6.5

Range Measurement_Function:
NIDMM_VAL_2_WIRE_RES
Range: 10 k
19. Call the niDMM Control VI.
LabVIEW Block Diagram C/C++ Function Call

instrument handle
Conkrol Action

o
BIFOF in (N0 error) s

HIIGHH instrument handle out

0+ error ouk

CallnipMM_Control with the following
parameters:

Instrument_Handle: cal Session
Control Action: Commit

20. Wait 10 seconds to allow maximum settling on the calibrator after
turning 2-wire compensation on.

21. Call the niDMM Cal Adjust Gain VL.

LabVIEW Block Diagram

C/C++ Function Call

Expected ¥alue
inskrument handle
Function

Range

Error in (no efrar)
Input Resistance

HIGHH instrument handle out

error ouk

-

Call nipMM_CaladjustGain with the
following parameters:

Instrument_Handle: Cal Session
Mode: NIDMM_VAL_2_WIRE_RES
Range: 10 k

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: The display on the
calibrator for 10 kQ
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proceeding.

68

ni.com

WWW.Va| Uetl‘Qmeer&wQQmup - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



23. Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram C/C++ Function Call

Call nipMM_CalAdjustGain with the
following parameters:

Expected Yalue Instrument_Handle: Cal Session
instrument handle D inskrument handle out .
rition %Eﬁ Mode: NIDMM_VAL_2_WIRE_RES
Range E &rror out Range: 1 k
error in {no error) Input_Resistance:

Input Resistance NIDMM VAL_RESISTANCE NA

Expected_Value: The display on the
calibrator for 1 kQ

24. Output 100 Q from the calibrator with 2-wire compensation and
external sense turned on. Allow the calibrator output to settle before
proceeding.

25. Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_CalAdjustGain with the
following parameters:

Expected ¥Yalue Instrument_Handle: Cal Session
instrument har_udle HIIGHF inskrument handle out Mode: NIDMM_VAL_2_WIRE_RES
Function - %’Dﬁ
Range mﬂﬂﬂ error ouk Range: 100
Error in {no error) Input_Resistance:
Input Resistance NIDMM_ VAL_RESISTANCE NA

Expected_Value: The display on the
calibrator for 100 Q

26. Output 0 Q from the calibrator with 2-wire compensation turned off,
but with external sense turned on. Allow the calibrator output to settle
before proceeding.
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27. Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue
inskrument handle
Function

Range

errarin (no errar)
Input Resistance

HIDMM

.| 1=

kS

g

instrument handle out

error ouk

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: cal Session
Mode: NIDMM_VAL_2_WIRE_RES
Range: 100 M

Input_Resistance:

NIDMM VAL _RESISTANCE NA
Expected_Value: The display on the
calibrator for 0 Q

28. Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue
inskrument handle
Function

Range

errarin (no errar)
Input Resistance

HIDMM

—

g

instrument handle out

error ouk

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: cal Session
Mode: NIDMM_VAL_2_WIRE_RES
Range: 10 M

Input_Resistance:
NIDMM_VAL_RESISTANCE NA
Expected_Value: The display on the
calibrator for 0 Q

29. Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram

C/C++ Function Call

Expected ¥alue
instrurnent handle
Function

Range

errar in (no errar)
Input Resistance

HIDMF

—

I

instrurnent handle out

error ouk

Call nibMM_CalAdijustGain with the
following parameters:

Instrument_Handle: cal Session
Mode: NIDMM_VAL_2_WIRE_RES
Range: 1 M

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: The display on the
calibrator for 0 Q
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30. Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue

instrument handle HIGHE
Function - LT

Range mr errar auk
Error in {no error)

Input Resistance

inskrument handle out

Call nipMM_CalAdjustGain with the
following parameters:

Instrument_Handle: cal Session
Mode: NIDMM_VAL_2_WIRE_RES
Range: 100 k

Input_Resistance:

NIDMM VAL_RESISTANCE_NA
Expected_Value: The display on the
calibrator for 0 Q

31. Output 0  from the calibrator with 2-wire compensation and external
sense turned on. Allow the calibrator output to settle before

proceeding.

32. Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue
instrument handle
Function

Range

Error in {no error)
Input Resistance

HIDHM

-

inskrument handle out

error ouk

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: Cal Session
Mode: NIDMM_VAL_2_WIRE_RES
Range: 10 k

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: The display on the
calibrator for 0 Q

33. Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue
instrument handle
Function

Range

Error in (N0 errar)
Input Resistance

HIDHM

-

inskrument handle out

error ouk

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: Cal Session
Mode: NIDMM_VAL_2_WIRE_RES
Range: 1 k

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: The display on the
calibrator for 0 Q

© National Instruments Corporation

71

NI 4065 Calibration Procedure

WWW.Va| UEtrQMJﬁmmup - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



34. Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue

inskrument handle

HIDMM

Function

.| 1=

kS

instrument handle out

Range E
errarin (no errar)

Input Resistance

error ouk

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: cal Session
Mode: NIDMM_VAL_2_WIRE_RES
Range: 100

Input _Resistance:

NIDMM VAL _RESISTANCE NA
Expected_Value: The display on the
calibrator for 0 Q

35.
36.

37.
38.

Reset the calibrator.

Plug in the insulated banana plug shorting bar across the HI and LO
banana plug connectors on the NI 4065.

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

LabVIEW Block Diagram

C/C++ Function Call

instrument handle
Function

Range E
Errar in (o errar)

Input Resistance

HIDHH

R

instrument handle out

errar ouk

Call nibMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: cal Session
Mode: NIDMM_VAL_2_WIRE_RES
Range: 100 M

Input_Resistance:
NIDMM_VAL_RESISTANCE NA

39. Call the niDMM Cal Adjust Offset VI.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle
Function -

Range E
&rror in (no error)

Input Resistance

HIDHMM

N

instrument handle out

error ouk

Call nibMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: Cal Session
Mode: NIDMM_VAL_2_WIRE_RES
Range: 10 M

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
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40. Call the niDMM Cal Adjust Offset VI.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

HIDHM

Function

g

Range E
Error in {no errar)

Input Resistance

instrument handle out

error out

Call nipMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: cCal Session
Mode: NIDMM_VAL_2_WIRE_RES
Range: 1 M

Input_Resistance:

NIDMM VAL_RESISTANCE_NA

41. Call the niDMM Cal Adjust Offset VI.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

HIDFMM

—

Function Q@“’j

Range E
BrFor in {no error)

Input Resistance

instrument handle out

error out

Call nibMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: cCal Session
Mode: NIDMM_VAL_2_WIRE_RES
Range: 100 k

Input_Resistance:

NIDMM VAL_RESISTANCE_NA

42. Call the niDMM Cal Adjust Offset VI.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

HIDFMM

Function -

N

Range E
BrFor in {no error)

Input Resistance

instrument handle out

error out

Call nipMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: Cal Session
Mode: NIDMM_VAL_2_WIRE_RES
Range: 10 k

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
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43. Call the niDMM Cal Adjust Offset VI.

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_CalAdjustOffset with
the following parameters:

instrument handle HIDHH instrument handle out .
Function if#] Instrument_Handle: cal Session

s
Range E srror ot Mode: NIDMM_VAL_2_WIRE_RES
Errar in (o errar) Range: 1 k
Input Resistance Inp gt .Res'stance
ut_ 1 N
NIDMM_VAL_RESISTANCE_NA

44. Call the niDMM Cal Adjust Offset VI.

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_CalAdjustOffset with
the following parameters:

instrument handle HIDHF instrurnent handle out .
Function - %I& Instrument_Handle: Cal Session
Range E error out Mode: NIDMM VAL 2 WIRE_RES

Errar in (o errar)

Input Resistance Range: 100

Input _Resistance:
NIDMM VAL_RESISTANCE NA

45. Call the niDMM Cal Adjust Miscellaneous VI.

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_CalAdjustMisc with the
following parameters:

instrument handle FAIDFAF instrurnent handle out
Type S5 Instrument_Handle: Cal_Session
errar in (no errar) == error ook - ’ -
Type:
NIDMM_EXTCAL_MISCCAL_SECTION
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Adjusting AC Voltage

To adjust AC voltage for the NI 4065, complete the following steps:

1. 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:
Resolukion in Digits
instrument handle HIDHH instrument handle ouk Instrument Handle: cCal Session
Function —f a= R e Tye e
error in {na errar) error out esolution_Digits: 6.5
Range Measurement_Function:
NIDMM_VAL_AC_VOLTS
Range: 300
2. Call the niDMM Control VI.
LabVIEW Block Diagram C/C++ Function Call

instrument handle

HID M

instrument handle out

CallnipMM_Control with the following
parameters:

© National Instruments Corporation

Contral Action ='O
errar in (no error) s error ouk Instrument_Handle: Cal Session
Control Action: Commit
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 in the Calibrator Output
column in Table 18 for the current iteration. Allow the calibrator
output to settle before proceeding.
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b. Call the niDMM Cal Adjust Gain VL.

LabVIEW Block Diagram

C/C++ Function Call

Expected ¥alue
inskrument handle
Function

Range

error in (no errar)
Input Resistance

HIGHH instrument handle out

mr‘% error ouk

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: Cal Session
Mode: NIDMM_VAIL_AC_VOLTS

Range: Set as shown in Table 18 for the
current iteration

Input_Resistance:
NIDMM_VAL_10_MEGAOHM
Expected_Value: Set as shown in
Table 18 for the current iteration

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

Table 18. AC Voltage Settings

Calibrator Output niDMM Cal Adjust Gain Parameters

Iteration Amplitude (V) f (kHz) Range (V) Expected Value

1 200 1 300 200

2 100 1 300 100

3 4 1 300 4

4 20 1 20 20

5 10 1 20 10

6 0.4 1 20 0.4

7 2 1 2 2

8 1 1 2 1

9 0.04 1 2 0.04

10 0.2 1 0.2 0.2

11 0.1 1 0.2 0.1

12 4 m 1 0.2 4m

NI 4065 Calibration Procedure

5. Reset the calibrator.
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Adjusting DC Current

To adjust DC current for the NI 4065, complete the following steps:

1.

If you are using an NI PXI/PCI/PCle-4065, fasten the connectors on
one end of the Fluke 5440 cable to the HI SENSE and LO banana plug
connectors, and fasten the connectors on the other end of the cable to
the HI and LO calibrator binding posts, respectively. Figure 7 shows
the correct connections. Table 12 lists the cable connections.

If you are using an NI USB-4065, fasten the connectors on one end of
the Fluke 5440 cable to the I and LO banana plug connectors, and
fasten the connectors on the other end of the cable to the HI and LO
calibrator binding posts, respectively. Figure 8 shows the correct
connections. Table 12 lists the cable connections.

Wait two minutes for the thermal EMF to stabilize.
Call the niDMM Reset VI to reset the NI 4065 to a known state.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

errar in (no errar)

Call nipMM_reset with the following

HIDHM

e

instrument handle out parameter:

Brrar out Instrument_Handle: Cal Session

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

Resolukion in Digits

Call niDMM_ConfigureMeasurement
Digits with the following parameters:

instrument handle

HIDMM

Function I =

88

instrument handle out Instrument_Handle: Cal Session

Resolution_Digits: 6.5

errar in (no error)

errar auk

Range Measurement_Function:
NIDMM_VAL_DC_CURRENT
Range: 1.0
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5.

Call the niDMM Control VI.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

HIDHH

Control Action

BIFOF in (N0 error) s

D+

instrument handle out

error ouk

CallnipMM_Control with the following
parameters:

Instrument_Handle: cal Session
Control Action: Commit

5

Note Configure the DMM for current mode before applying a current from the calibrator.

6. Set the current output on the calibrator to NORM and output 0.01 A.

Allow the calibrator output to settle before proceeding.

7. Call the niDMM Cal Adjust Gain VL.
LabVIEW Block Diagram C/C++ Function Call
Call nipMM_CalAdjustGain with the
following parameters:
Expected Yalue .
instrument handle FIIGHF instrument handle out Instrument_Handle: Cal Session
Function - QE‘E — Mode: NIDMM_VAIL,_DC_CURRENT
Range .
error in (no errar) mﬂnn Range: 0. (.)l
Input Resistance Il‘lpllt_ReSlStance
NIDMM VAL _RESISTANCE NA
Expected_Value: 0.01

8.

Output —0.01 A on the calibrator. Allow the calibrator output to settle

before proceeding.

9. Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram

C/C++ Function Call

Expected ¥alue

instrument handle
Function

Input Resistance

HIDHH

instrument handle out

Range E
errar in (no errar)

error ouk

Call nibMM_CalAdijustGain with the
following parameters:

Instrument_Handle: Cal Session
Mode: NIDMM_VAL_DC_CURRENT
Range: 0.01

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: —0.01

NI 4065 Calibration Procedure

10. Output O A on the calibrator. Allow the calibrator output to settle

before proceeding.
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11. Call the niDMM Cal Adjust Offset VI.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle

Function -

-

Range
Error in {no errar)
Input Resistance

HIDHM

1

instrument handle out

error out

Call nipMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: cCal Session
Mode: NIDMM_VAL_DC_CURRENT
Range: 0.01

Input_Resistance:

NIDMM VAL _RESISTANCE_NA

12. Output 0.1 A on the calibrator. Allow the calibrator output to settle

before proceeding.

13. Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue
instrument handle
Function

Range E
Error in (N0 errar)

Input Resistance

HIDHM

inskrument handle out

error ouk

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: Cal Session
Mode: NIDMM_VAL_DC_CURRENT
Range: 0.1

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: 0.1

14. Output —0.1 A on the calibrator. Allow the calibrator output to settle

before proceeding.

15. Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram

C/C++ Function Call

Expected ¥alue
instrurment handle
Function

Input Resistance

Range E
errar in {no error)

HIDHM

I

instrument handle out

errar auk

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: Cal Session
Mode: NIDMM_VAIL_DC_CURRENT
Range: 0.1

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: —0.1

16. Output 0 A on the calibrator. Allow the calibrator output to settle

© National Instruments Corporation

before proceeding.
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17. Call the niDMM Cal Adjust Offset VI.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle
Function

Range

Errar in (o errar)
Input Resistance

—

g

HIDHH

R

instrument handle out

errar ouk

Call nibMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: cal Session
Mode: NIDMM_VAL_DC_CURRENT
Range: 0.1

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA

18. Output 2.2 A on the calibrator. Allow the calibrator output to settle

before proceeding.

19. Call the niDMM Cal Adjust Gain VL.

LabVIEW Block Diagram

C/C++ Function Call

Expected ¥alue
inskrument handle
Function

Range

Error in (no efrar)
Input Resistance

HIDHMH

—

-

instrument handle out

error ouk

Call nipMM_CalAdjustGain with the
following parameters:

Instrument_Handle: Cal Session
Mode: NIDMM_VAL_DC_CURRENT
Range: 3

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: 2.2

20. Output —2.2 A on the calibrator. Allow the calibrator output to settle

before proceeding.

21. Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram

C/C++ Function Call

Expected ¥alue
instrurment handle
Function

Range

errar in (no errar)
Input Resistance

HIDHH

—

I

instrument handle out

error ouk

Call nibMM_CalAdijustGain with the
following parameters:

Instrument_Handle: Cal Session
Mode: NIDMM_VAL_DC_CURRENT
Range: 3

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA
Expected_Value: -2.2

22. Output 1 A on the calibrator. Allow the calibrator output to settle

before proceeding.
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23. Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram

C/C++ Function Call

Expected Yalue

instrument handle
Function

Input Resistance

I

Range E
Error in {no error)

HIDFMM

inskrument handle out

errar auk

Call nipMM_CalAdjustGain with the
following parameters:

Instrument_Handle: cal Session
Mode: NIDMM_VAL_DC_CURRENT
Range: 1

Input_Resistance:

NIDMM VAL_RESISTANCE_NA
Expected_Value: 1

24. Output —1 A on the calibrator. Allow the calibrator output to settle

before proceeding.

25. Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram

C/C++ Function Call

Expected ¥alue

Call nibMM_CalAdjustGain with the
following parameters:

instrument handle HIGHH instrument handle out Instrument_Handle: Cal Session
F"EE“O" - %E‘m ervor oLt Mode: NIDMM VAL _DC_CURRENT
ange .
Error in (N0 errar) mﬁ:ﬂ Range' 1
Input Resistance Input_Resistance:
NIDMM VAL _RESISTANCE_NA
Expected_Value: -1
26. Output O A on the calibrator.

27.

28.

Wait 5 seconds before making a measurement to allow thermal EMF

to settle.

Call the niDMM Cal Adjust Offset VI.

LabVIEW Block Diagram

C/C++ Function Call

instrument handle
Function

Range

BrFor in {no error)
Input Resistance

HIDFMM

—

N

instrument handle out

error out

-

Call nipMM_CalAdjustOffset with
the following parameters:

Instrument_Handle: Cal Session
Mode: NIDMM_VAL_DC_CURRENT
Range: 3

Input_Resistance:
NIDMM_VAL_RESISTANCE_NA

© National Instruments Corporation
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29. Call the niDMM Cal Adjust Offset VI.

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_CalAdjustOffset with
the following parameters:

instrument handle D instrument handle out )
Function - %ﬁ Instrument_Handle: Cal Session
Range E error out Mode: NIDMM_VAL_DC_CURRENT

Errar in (o errar)

Input Resistance Range: 1

Input_Resistance:
NIDMM VAL_RESISTANCE NA

30. Reset the Calibrator.

Adjusting AC Current

To adjust AC current for the NI 4065, complete the following steps:

1. Refer to Table 19 for the appropriate calibrator output and parameter
values as you complete the following steps:

a. 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 HIH instrument handle out Instrument Handle: Cal Session
Function - = e e el
Error in (no error) error out Resolution_Digits: 6.5
Range Measurement_Function:
NIDMM_VAL_DC_CURRENT
Range: 1.0

b. Call the niDMM Control VI.

LabVIEW Block Diagram C/C++ Function Call
CallnipMM_Control with the following
instrument handle TIHF instrument handle oot parameters:
Control Action I I
D+

efror out Instrument_Handle: cal Session
Control Action: Commi t

Error in {no errar)

@ Note Configure the DMM for current mode before applying a current from the calibrator.
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c.  On the calibrator, output the value listed in the Calibrator Output
column in Table 19 for the current iteration. Allow the calibrator
output to settle before proceeding.

d. Call the niDMM Cal Adjust Gain VI.

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_CalAdjustGain with the
following parameters:

Instrument_Handle: Cal Session

Expected Yalue
Mode: NIDMM_VAL_AC_CURRENT

instrurnent handle HIGHH instrurment handle out
Function - o1 X Range: Set as shown in Table 19 for the
Range Error au . .
current 1teration
Error in {no error) mrx .
Input Resistance Input_Resistance:

NIDMM_VAL_RESISTANCE_NA
Expected_Value: Set as shown in
Table 19 for the current iteration

2. Repeat step 1 for each of the remaining iterations listed in Table 19.

Table 19. AC Current Settings

Calibrator Output niDMM Cal Adjust Gain Parameters
Iteration Amplitude (A) f (kHz) Range (A) Expected Value (A)
1 2.2 1 3 2.2
2 1.1 1 3 1.1
3 0.06 1 3 0.06
4 0.5 1 0.5 0.5
5 0.25 1 0.5 0.25
6 0.01 1 0.5 0.01
7 0.1 1 0.1 0.1
8 0.05 1 0.1 0.05
9 2m 1 0.1 2m
10 0.01 1 0.01 0.01
11 Sm 1 0.01 5m
12 200 1 0.01 2001
3. Reset the calibrator.
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Completing the Adjustment Procedures

Call the niDMM Close External Cal VI to complete the adjustment
procedure for the NI 4065 and close the session.

LabVIEW Block Diagram C/C++ Function Call

Call nibMM_CloseExtCal with the
following parameters:

Instrument_Handle: cal Session
Action:
NIDMM_EXTCAL_ACTION_SAVE if the
results of the calibration are satisfactory,
and you want to save the new calibration

nstrument h:n;-j le — N)-(JIDEM; coefficients to the EEPROM.
CEion
error in {no error) = error ouk .
Otherwise,
Action:

NIDMM_EXTCAL_ACTION_ABORT if the
results of the calibration are
unsatisfactory, and you want to restore
the original calibration coefficients to the
EEPROM.

Verification Limits

This section includes the verification limits for DC voltage, AC voltage,
4-wire resistance, 2-wire resistance, DC current, and AC current for the
NI 4065. Compare these limits to the results in the Verification Procedures
section.

@ Note Use the values in the 24-Hour Limits column for a post-adjustment verification only.
Otherwise, use the values in the /-Year Limits column.

Limits in the following tables are based upon the May 2008 edition of the NI 4065
Specifications. Refer to the most recent NI 4065 Specifications online at ni . com/

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

Table 20. DC Voltage Verification Limits
Calibrator Input 1-Year Limits 24-Hour Limits
Amplitude Range (V) Resistance Lower Upper Lower Upper
ov 100 m >10 GQ/10 MQ -3.5uv 3.5uv -3 uv 3uv
ov 1 >10 GQ/10 MQ -12 uv 12 uv -8 uv 8 uv
ov 10 >10 GQ/10 MQ -120 uv 120 uv =70 uv 70 uvV
ov 100 10 MQ -12mV 1.2 mV -0.8 mV 0.8 mV
ov 300 10 MQ -12mV 12 mV -72mV 7.2 mV
100 mV 100 m >10 GQ/10 MQ 0.0999875 V 0.1000125 V 0.099994 V 0.100006 V
-100 mV 100 m >10 G/1I0MQ | -0.1000125 V | -0.0999875 V —0.100006 V -0.0999%94 V
1V 1 >10 GQ/10 MQ 0.999898 V 1.000102 V 0.999972 V 1.000028 V
-1V 1 >10 G/10 MQ -1.000102 V —0.999898 V -1.000028 V -0.999972 V
0V 10 >10 G/10 MQ 9.99898 V 10.00102 V 9.99978 V 10.00022 V
-10V 10 >10 GQ/10MQ | -10.00102 V —9.99898 V -10.00022 V —9.99978 V
100V 100 10 MQ 99.9878 V 100.0122 V 99.9972 V 100.0028 V
-100 V 100 10 MQ -100.0122 V —99.9878 V -100.0028 V -99.9972 V
300V 300 10 MQ 299.955 V 300.045 V 299.9868 V 300.0132 V
=300 V 300 10 MQ -300.045V —299.955V -300.0132V —299.9868 V
AC Voltage
Table 21. AC Voltage Verification Limits
Calibrator Output 1-Year Limits 24-Hour Limits
Amplitude Frequency | Range (V) Lower Upper Lower Upper
4mV 1 kHz 200 m 3.892 mV 4.108 mV 3912 mV 4.088 mV
20 mV 1 kHz 200 m 19.86 mV 20.14 mV 19.88 mV 20.12 mV
200 mV 1 kHz 200 m 199.5 mV 200.5 mV 199.52 mV 200.48 mV
40 mV 1 kHz 2 38.92 mV 41.08 mV 39.12 mV 40.88 mV
200 mV 1 kHz 2 198.6 mV 201.4 mV 198.8 mV 201.2 mV
2V 1 kHz 2 1.995 Vv 2.005 V 1.9952 vV 2.0048 V
400 mV 1 kHz 20 389.2 mV 410.8 mV 391.2 mV 408.8 mV
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Table 21. AC Voltage Verification Limits (Continued)

Calibrator Output 1-Year Limits 24-Hour Limits
Amplitude Frequency | Range (V) Lower Upper Lower Upper
2V 1 kHz 20 1.986 V 2.014V 1.988 V 2012V
20V 1 kHz 20 19.95 vV 20.05 V 19.952 V 20.048 V
6V 1 kHz 300 5.838V 6.162 V 5.868 V 6.132V
30V 1 kHz 300 29.79 V 3021V 29.82V 30.18 V
300 V 1 kHz 300 299.25 V 300.75 V 299.28 V 300.72 V
200 mV 10 Hz 200 m 1959 mV 204.1 mV 196.92 mV 203.08 mV
200 mV 40 Hz 200 m 1959 mV 204.1 mV 196.92 mV 203.08 mV
200 mV 20 kHz 200 m 199.5 mV 200.5 mV 199.52 mV 200.48 mV
200 mV 50 kHz 200 m 199.3 mV 200.7 mV 199.32 mV 200.68 mV
200 mV 100 kHz 200 m 196.84 mV 203.16 mV 196.84 mV 203.16 mV
2V 10 Hz 2 1959V 2041V 1.9692 V 2.0308 V
2V 40 Hz 2 1959V 2041V 1.9692 V 2.0308 V
2V 20 kHz 2 1.995 V 2.005 V 1.9952 V 2.0048 V
2V 50 kHz 2 1.993 V 2.007 V 1.9932 V 2.0068 V
2V 100 kHz 2 1.9684 V 2.0316 V 1.9684 V 2.0316 V
20V 10 Hz 20 19.59 V 2041V 19.692 V 20.308 V
20V 40 Hz 20 19.59 vV 2041V 19.692 V 20.308 V
20V 20 kHz 20 1995V 2005V 19.952V 20.048 V
20V 50 kHz 20 1993V 20.07 V 19932V 20.068 V
20V 100 kHz 20 19.684 V 20.316 V 19.684 V 20.316 V
200 V 10 Hz 300 19585V 204.15V 196.88 V 203.12V
200V 40 Hz 300 19585V 204.15V 196.88 V 203.12 V
200 V 20 kHz 300 19945V 200.55V 199.48 V 200.52 V
200 V 50 kHz 300 199.25 V 200.75 V 199.28 V 200.72 V
200 V 100 kHz 300 196.76 V 203.24V 196.76 V 203.24 V
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4-Wire Resistance

Table 22. 4-Wire Resistance Verification Tolerances

Limits, 1-Year (+/-) Limits, 24-hour (+/-)
Calibrator Resistance | Range (Q) | ppm of Reading” ppm of Range ppm of Reading” ppm of Range
0Q 100
10 Q2 100 110 40 30 30
100 Q 100
0Q 1k
100 1k 110 20 20 8
1kQ 1k
0Q 10k
1kQ 10k 110 20 20 8
10kQ 10k
0Q 100 k
10kQ 100 k 110 20 20 8
100 k2 100k
0Q M
100 kQ2 1M 125 24 20 12
1 MQ M
* ppm of Reading applied to displayed discrete resistance value of calibrator.

2-Wire Resistance

Table 23. 2-Wire Resistance Verification Tolerances

Limits, 1-Year (+/-) Limits, 24-hour (+/-)
Calibrator Resistance | Range () | ppm of Reading” ppm of Range | ppm of Reading® ppm of Range

10Q 100

110 40 30 30
100 Q 100
100 Q 1k

110 20 20 8
1kQ 1k
1kQ 10k

110 20 20 8
10 kQ 10k
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Table 23. 2-Wire Resistance Verification Tolerances (Continued)

Limits, 1-Year (+/-) Limits, 24-hour (+/-)
Calibrator Resistance | Range () | ppm of Reading* ppm of Range ppm of Reading” ppm of Range
10 kQ 100 k
110 20 20 8
100 kQ 100 k
100 kQ 1M
125 24 20 12
1 MQ 1M
1 MQ 10M
500 24 150 12
10 MQ 10M
10 MQ 100 M
8000 60 2000 24
100 MQ 100 M

* ppm of Reading applied to displayed discrete resistance value of calibrator.

Table 24. 2-Wire 0 Q Resistance Verification Tolerances

Shorting Bar Range (Q) 1-Year Limits 24-Hour Limits
0Q 100 M +60 ppm + 0.2 Q +24 ppm + 0.2 Q
0Q 10M +24 ppm + 0.2 Q +12 ppm + 0.2 Q
0Q 1M +24 ppm + 0.2 Q +12 ppm + 0.2 Q
0Q 100 k +20 ppm + 0.2 Q +8 ppm + 0.2 Q
0Q 10k +20 ppm + 0.2 Q +8 ppm + 0.2 Q
0Q 1k +20 ppm + 0.2 Q +8 ppm + 0.2 Q
0Q 100 +40 ppm + 0.2 Q +30 ppm + 0.2 Q
DC Current
Table 25. DC Current Verification Limits
1-Year Limits 24-Hour Limits
Calibrator Amplitude Range (A) Lower Upper Lower Upper
-10 mA 10 m -10.007 mA -9.993 mA —-10.0015 mA -9.9985 mA
0A 10 m -2 UA 2 uA -1uA 1 pA
10 mA 10 m 9.993 mA 10.007 mA 9.9985 mA 10.0015 mA
—-100 mA 100 m —-100.055 mA —99.945 mA -100.014 mA —99.986 mA
0A 100 m -5 A 5 uA —4 A 4 uA
NI 4065 Calibration Procedure 88 ni.com

WWW.Va| UEtI‘erTJaIrGSWQQmup - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Table 25. DC Current Verification Limits (Continued)

1-Year Limits 24-Hour Limits
Calibrator Amplitude Range (A) Lower Upper Lower Upper
100 mA 100 m 99.945 mA 100.055 mA 99.986 mA 100.014 mA
-1A 1 -1.0011 A —-0.9989 A —-1.00056 A —0.99944 A
0A 1 -100 pA 100 pA —60 LA 60 LA
1A 1 0.9989 A 1.0011 A 0.99944 A 1.00056 A
22A 3 -2.204241 A —2.195759 A —2.203801 A —-2.196199 A
0A 3 -600 nA 600 pA —600 nA 600 pA
22A 3 2.195759 A 2204241 A 2.196199 A 2203801 A
AC Current
Table 26. AC Current Verification Limits
Calibrator Output 1-Year Limits 24-Hour Limits
Amplitude Frequency Range (A) Lower Upper Lower Upper
200 pA 1 kHz 10 m 193.4 pA 206.6 A 194.4 pA 205.6 pA
1 mA 1 kHz 10 m 0.991 mA 1.009 mA 0.992 mA 1.008 mA
10 mA 1 kHz 10 m 9.964 mA 10.036 mA 9.965 mA 10.035 mA
2 mA 1 kHz 100 m 1.934 mA 2.066 mA 1.944 mA 2.056 mA
10 mA 1 kHz 100 m 9.91 mA 10.09 mA 9.92 mA 10.08 mA
100 mA 1 kHz 100 m 99.64 mA 100.36 mA 99.65 mA 100.35 mA
10 mA 1 kHz 500 m 9.67 mA 10.33 mA 9.72 mA 10.28 mA
50 mA 1 kHz 500 m 49.55 mA 50.45 mA 49.6 mA 50.4 mA
500 mA 1 kHz 500 m 498.2 mA 501.8 mA 498.25 mA 501.75 mA
60 mA 1 kHz 3 58.02 mA 61.98 mA 58.32 mA 61.68 mA
300 mA 1 kHz 3 297.3 mA 302.7 mA 297.6 mA 302.4 mA
22A 1 kHz 3 2.1916 A 2.2084 A 2.1919 A 2.2081 A
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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 the product meets or exceeds specifications. Figure 9 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 10 shows the
procedural flow for adjustment.

The calibration sequence is as follows:

1. Verify the operation of the NI 4065 using the 1-year accuracy limits
(or the 90-day accuracy limits if it has been calibrated within
that time).

2. Adjust the NI 4065.

Reverify the NI 4065 using the 24-hour accuracy limits (or the 1-year
accuracy limits when the 24-hour limits are not specified).

E Note You must compare the verification limits provided in this procedure with the most
recent specifications. Refer to the latest NI 4065 Specifications at ni . com/manuals.
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Figure 9. Verification Procedures Flowchart
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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, Isracl 972 3 6393737,
Ttaly 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, LabVIEW, National Instruments, NI, ni.com, the National Instruments corporate logo, and the
Eagle logo are trademarks of National Instruments Corporation. Refer to the Trademark Information at
ni.com/trademarks for other 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
atni.com/patents.
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