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CALIBRATION PROCEDURE

NI PXI-4110

CORFIALBCE BERBR-—DDBEENTVET,

This document contains instructions for writing a manual calibration
procedure for the NI PXI-4110 programmable DC power supply.
Calibration is generally performed at National Instruments or a metrology
lab with an external high-precision digital multimeter (DMM) and other
test equipment. For more information about calibration, visit ni . com/

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

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

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

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

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

Italic text in this font denotes text that is a placeholder for a word or value
that you must supply.

Software Requirements

To calibrate the NI PXI-4110, you must install NI-DCPower version 1.0 or
later on the calibration system. NI-DCPower includes all the functions and
VIs necessary for calibration. You can download the latest version of
NI-DCPower at ni.com/idnet.

NI-DCPower supports programming the Calibration Procedures in C++
and LabVIEW. For LabWindows™/CVI™, C++ calibration functions are
installed in and are accessible from the NI-DCPower function panel,
nibCPower . fp. For LabVIEW, calibration VIs are installed in the
niDCPower.11b and accessible in LabVIEW from the Functions palette.
Refer to Table 1 for file locations.
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In this document, the LabVIEW VI is shown first, followed by the
corresponding C++ function call in parentheses. C++ function calls are
valid for any compiler capable of calling a 32-bit DLL. Many of the
functions use constants defined in the niDCPower . h file. To use these
constants in C++, you must include niDCPower . h in the calibration
program.

For more information about calibration VIs and functions, refer to

the NI DC Power Supplies and SMUs Help, accessible at Start»

All Programs»National Instruments»NI-DCPower»Documentation»
NI DC Power Supplies and SMUs Help.

Table 1. Calibration File Locations (NI-DCPower 1.0 or Later)

File Name and Location Description

IVI\Bin\niDCPower_32.d1l1l NI-DCPower driver containing the entire
NI-DCPower API, including calibration
functions.

IVI\Lib\msc\niDCPower.lib NI-DCPower library for Microsoft C containing
the entire NI-DCPower API, including calibration
functions.

<LabVIEW>\instr.lib\niDCPower LabVIEW VI library containing VIs for calling

Calibrate\niDCPower.llb the NI-DCPower calibration API. You can access

calibration functions from the NI-DCPower
calibration section of the LabVIEW function
palette.

IVI\Drivers\niDCPower\niDCPower.fp | CVI function panel file that includes calibration
function prototypes and help on using
NI-DCPower in the CVI environment.

IVI\Include\niDCPower.h NI-DCPower header file, which you must include
in any C program accessing calibration functions.
This file includes the entire NI-DCPower API,
including calibration functions.

Documentation Requirements

You might find the following documentation helpful as you write the
calibration procedure:

* NI PXI-4110 Specifications
* NI DC Power Supplies and SMUs Getting Started Guide

* NI DC Power Supplies and SMUs Help, including LabVIEW VI and
C function programming references
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These documents are installed with NI-DCPower. You can also download
the latest versions at ni . com/manuals.

Password

The default password for password-protected operations is NI.

Calibration Interval

The measurement accuracy requirements of your application determine
how often you should calibrate your device. NI recommends that you
perform a complete calibration for the NI PXI-4110 at least once a year.
You can shorten this calibration interval based on the accuracy demands
of your application. Refer to Appendix A: Calibration Options section for
more information.

Test Equipment

Table 2 lists the equipment required to calibrate the NI PXI-4110. If you
do not have the recommended equipment, select a substitute calibration
standard using the specifications listed in Table 2.

Table 2. Required Equipment Specifications for NI PXI-4110 Calibration

Required Equipment Recommended Equipment Specifications

Digital multimeter (DMM) NI 4071 Voltage: < +50 ppm accuracy,
<30 uV resolution;
Current: < +£0.04% accuracy,
<50 nA resolution

External load Clarostat 240C Power resistor decade box with a
range of 3 to 25,000 Q2 and an
accuracy of +10%, and minimum
power rating of 40 W per decade

Auxiliary power supply NI APS-4100 11Vto155V,5A

Twisted pair, shielded — 18 AWG to 22 AWG

cabling wire
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Test Conditions

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

Keep cabling wire as short as possible. Long cables and wires act
as antennae, picking up extra noise that can affect measurements.
To further reduce noise, twist signal/common wires together.

Verify that all connections, including front panel connections, are
secure.

Ensure that the PXI chassis fan speed is set to HI, that the fan filters
are clean, and that the empty slots contain filler panels. For more
information, refer to the Maintain Forced-Air Cooling Note to Users
document available at ni . com/manuals.

Keep relative humidity between 10% and 90%, noncondensing.
Maintain an ambient temperature of 23 °C =10 °C.

Allow a warm-up time of at least 15 minutes after the NI-DCPower
driver is loaded. Unless manually disabled, NI-DCPower
automatically loads with the operating system and enables the device.
The warm-up time ensures that the measurement circuitry of the

NI PXI-4110 is at a stable operating temperature.

Calibration Procedures

The calibration process includes the following steps:

1.

Initial Setup—Install the device and configure it in Measurement &
Automation Explorer (MAX).

Verification—Verify the existing operation of the device. This step
confirms whether the device is operating within its specified range
prior to calibration.

Adjustment—Perform an external adjustment of the device that adjusts
the calibration constants with respect to a known voltage source. The
adjustment procedure automatically stores the calibration date on the
EEPROM to allow traceability.

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

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

@ Note The complete external calibration procedure consists of verifying the performance
of the power supply, adjusting the calibration constants, and verifying performance again
after the adjustments. In some cases, a complete calibration procedure may not be required.
Refer to Appendix A: Calibration Options for more information.
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Initial Setup

Refer to the NI DC Power Supplies and SMUs Getting Started Guide for
information about how to install the software and hardware, and how to
configure the device in MAX.

Tables 3 and 4 list configuration information for the calibration equipment
required for verification.

Table 3. Calibration Equipment Configuration for Voltage Programming and Measurement Verification/Adjustment

DMM*
NI PXI-4110
Channel(s) Function Range' Input Impedance’
0 DC Volts 10V 10 GQ
1,2 100 V 10 MQ

* Use the highest resolution available on the DMM.

 Assumes an NI 4071 DMM. For all other DMMs, use the range and input impedance closest to the values listed in this table.

Table 4. Calibration Equipment Configuration for Current Output and Measurement Verification/Adjustment

DMM*
NI PXI1-4110
Channel(s) Function Range Input Impedance
0 DC Current 1A 10 MQ
1,2 (20 mA) 0.1 A
1,2(1 A) 1A

* Use the highest resolution available on the DMM.

Verification

This section describes the program you must write to verify the published
specifications for the NI PXI-4110.

Verification consists of generating and measuring a series of outputs using
the NI PXI-4110, verifying the accuracy with a DMM, and comparing the
results to the calibration test limits. If the results fall within the test limits,
the NI PXI-4110 meets its published specifications, and adjustment is
optional. If the results fall outside of the test limits, you must adjust the
NI PXI-4110.
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Verification tests the following NI PXI-4110 specifications:
*  Voltage programming accuracy

*  Voltage measurement accuracy

*  Current output accuracy

® Current measurement accuracy

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

Verification of the NI PXI-4110 is complete only after you have
successfully completed all tests in this section.

@ Note If verification fails post-adjustment, confirm that you have met the required Test
Conditions before you return the NI PXI-4110 to NI for repair.

Verifying Voltage Programming Accuracy

Complete the following steps to verify the voltage programming accuracy
of the NI PXI-4110. Complete this test for each iteration in Table 5.

1. Open a session and obtain a session handle using the niDCPower
Initialize VI.

LabVIEW VI C/C++ Function Call

Call niDCPower_init with the
following parameters:

FESOUrCEe Name inskrument handle ouk .
id query - 13 resourceName: The device name

reset devics - &rror out assigned by MAX
errar in (no errar) .
idQuery: VI_FALSE
resetDevice: VI_TRUE

2. Connect the DMM to the channel x output terminals of the
NI PX1-4110.

@ Note Channel x represents the channel under test. Replace the variable x in the program
with the actual channel name.

3. Configure the DMM using the configuration settings for channel x in
Table 3.
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4. Place the NI PXI-4110 in delayed configuration mode using the

niDCPower Abort VI.

LabVIEW VI

C/C++ Function Call

instrument handle

D C:Pu

instrurment handle ouk

Call nibCPower_Abort with the
following parameter:

&frar in {no errar) =0 efrar out vi: The instrument handle from
niDCPower_init
5. Configure the current limit using the niDCPower Configure Current
Limit VL.
LabVIEW VI C/C++ Function Call

behavior

instrument handle
channel name
current limit

errar in {no error)

[

f

inskrument handle out

1®

e grrar QuUk

Call
niDCPower_ConfigureCurrentLimit
with the following parameters:

vi: The instrument handle from
niDCPower_init

channelName: x

behavior:
NIDCPOWER_VAL_CURRENT_REGULATE
limit: 0.5

6. Configure the voltage level using the niDCPower Configure Voltage

Level VI.

LabVIEW VI

C/C++ Function Call

instrument handle
channel name
voltage level

errar in (no error)

instrurment handle ouk

=

e grpor gUk

Call

niDCPower_ConfigureVoltagelLevel
with the following parameters:

vi: The instrument handle from
niDCPower_init

channelName: x

level: The Output value for the iteration of
channel x in Table 5

NI PXI-4110 Calibration Procedure
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7. Enable the output using the niDCPower Configure Output Enabled VI.
LabVIEW VI C/C++ Function Call
Call
niDCPower_ConfigureOutputEnabled
instrument handle NI P instrumnent handle out with the fOHOWing parameters:
channel name ~7.777 FD . ]
output enabled rrar ouk vi: The instrument handle from
errar in (no errar) niDCPower_init
channelName: x
enabled: VI_TRUE
8. Apply the configuration using the niDCPower Initiate VI.
LabVIEW VI C/C++ Function Call
Call niDCPower_Initiate with the
instrument handle DCFa instrument handle out fOllOWiIlg parameter:
errar in {no error) >0 errar out vi: The instrument handle from
niDCPower_init

9. Wait 50 ms for the output of the NI PXI-4110 to settle.

10. Measure the output voltage with the DMM.

11. Record the measurement.

12. To calculate the output error, subtract the measurement you recorded
in step 11 from the Output value for the iteration of channel x.

13. Compare the output error to the Test Limit for the iteration of channel x
in Table 5. If the output error is outside of the test limit, adjustment of
the NI PXI-4110 is necessary.

14. Repeat steps 4 through 13 for each iteration of channel x in Table 5.
When you have verified all iterations of channel x, proceed to step 15.

15. Configure the voltage level using the niDCPower Configure Voltage
Level VI.

LabVIEW VI C/C++ Function Call
Call
niDCPower_ConfigureVoltagelLevel
instrument handle DCFu instrument handle out with the fOHOWing parameters:
channel name ~* %@ . .
voltage level mrm—l error ouk vi: The instrument handle from
Errar in (no error) . .
niDCPower_init
channelName: x
level: 0

© National Instruments Corporation

NI PXI-4110 Calibration Procedure




16. Disable the output using the niDCPower Configure Output
Enabled VI.

LabVIEW VI

C/C++ Function Call

instrument handle
channel name
output enabled
errar in (no error)

instrurment hande ook with the following parameters:

fomommemma @rror ouk

Call
niDCPower_ConfigureOutputEnabled

vi: The instrument handle from
niDCPower_init
channelName: x

enabled: VI_FALSE

17. Disconnect the DMM.

18. Repeat steps 2 through 17 for all unverified channels in Table 5. When
you have verified all iterations per channel, this part of the verification
is complete.

19. End the session using the niDCPower Close VI.

LabVIEW VI

C/C++ Function Call

instrument handle HICCFu]

error in {no error) ]

errar out

Call nibCcPower close with the
following parameter:

vi: The instrument handle from
niDCPower_init

Table 5. NI PXI-4110 Output Parameters and Test Limits for Voltage Programming

Accuracy Verification
Channel Iteration Output (V) Test Limit (V)
0 1 0 +0.00400
2 1.5 +0.00475
3 3 +0.00550
4 4.5 +0.00625
5 6 +0.00700
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Table 5. NI PXI-4110 Output Parameters and Test Limits for Voltage Programming
Accuracy Verification (Continued)

Channel Iteration Output (V) Test Limit (V)
1 1 0 +0.01000
2 5 +0.01250
3 10 +0.01500
4 15 +0.01750
5 20 +0.02000
2 1 0 +0.01000
2 -5 +0.01250
3 -10 +0.01500
4 -15 +0.01750
5 =20 +0.02000

Verifying Voltage Measurement Accuracy

Complete the following steps to verify the voltage measurement accuracy
of the NI PXI-4110. Complete this test for each iteration in Table 6.

1. Open a session and obtain a session handle using the niDCPower

Initialize VI.

LabVIEW VI C/C++ Function Call
Call niDCPower_init with the
following parameters:
FESOUFCE Name ~ OC instrument handle out

id query
reset device -
errar in (no errar)

-ﬂ errar ouk

resourceName: The device name
assigned by MAX

idQuery: VI_FALSE
resetDevice: VI_TRUE

2. Connect the DMM to the channel x output terminals of the

NI PXI-4110.

@ Note Channel x represents the channel under test. Replace the variable x in the program

with the actual channel name.

3. Configure the DMM using the configuration settings for channel x in

Table 3.

© National Instruments Corporation 11
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4. Place the NI PXI-4110 in delayed configuration mode using the

niDCPower Abort VI.

LabVIEW VI

C/C++ Function Call

instrument handle

D C:Pu

instrurment handle ouk

Call nibCPower_Abort with the
following parameter:

error in {na error) "o error out vi: The instrument handle from
niDCPower_init
5. Configure the current limit using the niDCPower Configure Current
Limit VL.
LabVIEW VI C/C++ Function Call

behavior

. .
instrument handle ﬁw’u instrument handle ouk
channel name -
I 1 @ e gy ouk

current limit “ﬂ““‘
Errar in (no errar)

Call
niDCPower_ConfigureCurrentLimit
with the following parameters:

vi: The instrument handle from
nibDCPower_init

channelName: x

behavior:

NIDCPOWER_VAL_CURRENT REGULATE
limit: 0.5

6. Configure the voltage level using the niDCPower Configure Voltage

Level VI.

LabVIEW VI

C/C++ Function Call

instrument handle
channel name
voltage level

Errar in (no error)

instrument handle out

&DCPL"
=

femeememen grror ouk

Call
niDCPower_ConfigureVoltageLevel
with the following parameters:

vi: The instrument handle from
niDCPower_init

channelName: x

level: The Output value for the iteration of
channel x in Table 6

NI PXI-4110 Calibration
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7.

Enable the output using the niDCPower Configure Output Enabled VI.

LabVIEW VI

C/C++ Function Call

instrument handle
channel name
output enabled -

instrurnent handle out

e gy oUk

Call
niDCPower_ConfigureOutputEnabled
with the following parameters:

vi: The instrument handle from

afror in (no errar) niDCPower init

channelName: x
enabled: VI_TRUE

8. Specify the samples to average using the niDCPower property node.

LabVIEW VI C/C++ Function Call

Call
nibCPower_SetAttributeViInt32
with the following parameters:

b i ]
= niDCPower
instrument handle i - n
channel name P Ackive Channel

I _l—"SampIes To Average
value

instrument handle out
vi: The instrument handle from

niDCPower_init

attribute:
NIDCPOWER_ATTR_SAMPLES_
TO_AVERAGE

channelName: x

value: 300

9. Apply the configuration using the niDCPower Initiate VI.

LabVIEW VI C/C++ Function Call
Call niDCPower_Initiate with the
instrument handle D5 instrument handle ouk fOHOWIHg parameter:
error in {no error) S errar out vi: The instrument handle from
niDCPower_init

10. Wait 50 ms for the output of the NI PXI-4110 to settle.
11. Measure the output voltage with the DMM.

12. Record the measurement.
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13.

Measure the output voltage using the niDCPower Measure VI.

LabVIEW VI

C/C++ Function Call

Call niDCPower_Measure with the
following parameters:

instrument handle DU instrurnent handle out .. .
channel name ~F XE) L measurement vi: The instrument handle from
measurement type - : errar ouk niDCPower init
errar in (no errar) N
channelName: x
measurementType:
NIDCPOWER_VAL_MEASURE_VOLTAGE
14. Record the measurement.

15.

16.

17.

18.

To calculate the measurement error, subtract the measurement you
recorded in step 12 from the measurement you recorded in step 14.

Verify that the measurement error falls between the tolerances listed in
the Test Limit (V) column for the iteration of channel x in Table 6.
Tolerances are provided instead of absolute limits because the DMM
measures a unique value. If the measurement error is outside of the test
limit, adjustment of the NI PXI-4110 is necessary.

Repeat steps 4 through 16 for each iteration of channel x in Table 6.
When you have verified all iterations of channel x, proceed to step 18.

Configure the voltage level using the niDCPower Configure Voltage
Level VI.

LabVIEW VI C/C++ Function Call
Call
niDCPower_ConfigureVoltageLevel
instrument handle I instrurment handle aut with the following parameters:
channel name %@ . .
jrmem=m=== gt oUt vi: The instrument handle from

voltage level

f

errar in (no errar)

niDCPower_init
channelName: x
level: 0

NI PXI-4110 Calibration Procedure
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19. Disable the output using the niDCPower Configure Output

Enabled VI.

LabVIEW VI

C/C++ Function Call

instrument handle
channel name
output enabled
error in (no error)

Call
niDCPower_ConfigureOutputEnabled
with the following parameters:

instrurnent handle out

Error out vi: The instrument handle from

niDCPower_init
channelName: x
enabled: VI_FALSE

20. Disconnect the DMM.
21. Repeat steps 2 through 20 for all unverified channels in Table 6. When

you have verified all iterations per channel, this part of the verification
is complete.

22. End the session using the niDCPower Close V1.

LabVIEW VI C/C++ Function Call
Call nibCPower close with the
instrument handle et following parameter:

ErForin (no error)

!—l errar out

vi: The instrument handle from
niDCPower_init

Table 6. NI PXI-4110 Output Parameters and Test Limits for Voltage Measurement

Accuracy Verification
Channel Iteration Output (V) Test Limit (V)
0 1 0 +0.004000
2 1.5 +0.004750
3 3 +0.005500
4 4.5 +0.006250
5 6 +0.007000
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Table 6. NI PXI-4110 Output Parameters and Test Limits for Voltage Measurement
Accuracy Verification (Continued)

Channel Iteration Output (V) Test Limit (V)
1 1 0 +0.005000
2 5 +0.007500
3 10 +0.010000
4 15 +0.012500
5 20 +0.015000
2 1 0 +0.005000
2 =5 +0.007500
3 -10 +0.010000
4 -15 +0.012500
5 =20 +0.015000
Verifying Current Qutput Accuracy
Complete the following steps to verify the current output accuracy of the
NI PXI-4110. Complete this test for each channel iteration per supported
range in Table 8.
1. Open a session and obtain a session handle using the niDCPower
Initialize VI.
LabVIEW VI C/C++ Function Call
Call niDCPower_init with the
resource name ~~-{HEEs instrument handle out following parameters:
rese'td i ] ervar Ut resourceName: The device name

assigned by MAX
idQuery: VI_FALSE
resetDevice: VI_TRUE

errar in (no error)

NI PXI-4110 Calibration Procedure 16 ni.com



2.

Connect the DMM and the external load to the channel x output
terminals of the NI PXI-4110, as illustrated in Figure 1.

@ Note Channel x represents the channel under test. Replace the variable x in the program
with the actual channel name.

= N
o (D] =

=

NI PXI-4110 2 External Load 3 DMM

Figure 1. Current Accuracy Verification Test System

3. Configure the DMM using the configuration settings for channel x in
Table 4.
4. Configure the external load using the Equivalent Resistance value for
the iteration of channel x in Table 8.
5. Place the NI PXI-4110 in delayed configuration mode using the
niDCPower Abort VI.
LabVIEW VI C/C++ Function Call
Call nibCPower Abort with the
instrument handle [ instrurnent handle out fOHOWing parameter:
errar in (no errar) 1O Brror ouk vi: The instrument handle from
niDCPower_init

© National Instruments Corporation
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6. Configure the voltage level using the niDCPower Configure Voltage

Level VI.

LabVIEW VI

C/C++ Function Call

instrument handle

DEFy inskrument handle out

channel name ~*

Yo

e Ot QUL

voltage level mr”’—l

Error in (no error)

Call
niDCPower_ConfigureVoltageLevel
with the following parameters:

vi: The instrument handle from
niDCPower_init

channelName: x

level: The Output value for channel x in
Table 7

Table 7. Voltage Level Output Parameters

Channel Output (V)
0 6
1 16
2 -16

7. Configure the current limit using the niDCPower Configure Current

Limit VL.

LabVIEW VI

C/C++ Function Call

behavior ————

instrument handle

5Fo instrument handle out

channel name ~£
i —

=
1 @ oo grrar ouk

current limit Jﬂ
errar in (no errar)

Call
niDCPower_ConfigureCurrentLimit
with the following parameters:

vi: The instrument handle from
niDCPower_init

channelName: x

behavior:

NIDCPOWER_VAL_CURRENT_ REGULATE
limit: The Output value for the iteration of
channel x in Table 8

NI PXI-4110 Calibration Procedure 18
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8.

Configure the output range using the niDCPower Configure Output

Range VI

LabVIEW VI

C/C++ Function Call

range type ———

instrument handle

errar in (no error)

range f‘/\

D C P

channel name ~f =Gk

instrurment handle ouk

efrar auk

Call
niDCPower_ConfigureOutputRange
with the following parameters:

vi: The instrument handle from
niDCPower_init

channelName: x

rangeType:
NIDCPOWER_VAL_RANGE_CURRENT
range: The Current Range value for the
iteration of channel x in Table 8

9. Enable the output using the niDCPower Configure Output Enabled VI.

output enabled
Errorin (no error)

LabVIEW VI C/C++ Function Call
Call
niDCPower_ConfigureOutputEnabled
instrument handle O instrurnent handle out with the fOHOWing parameters:
channel name ~777 tD ) .
error out vi: The instrument handle from

niDCPower_init
channelName: x
enabled: VI_TRUE

10. Apply the configuration using the niDCPower Initiate VI.

12.
13.
14.

© National Instruments Corporation

LabVIEW VI C/C++ Function Call
Call nibDCPower_Initiate with the
instrument handle D5 instrurment handle out fOHOWing parameter:
error in {no errar) +O error out vi: The instrument handle from
niDCPower_init
11. If the Equivalent Resistance value for this iteration of channel x is

25,000 €, wait 15 s for the output of the NI PXI-4110 to settle. For all
other Equivalent Resistance values, wait 3 s for the output of the

NI PXI-4110 to settle.

Measure the output current using the DMM.

Record the measurement.

To calculate the output error, subtract the measurement you recorded
in step 13 from the Output value for the iteration of channel x.

19
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15.

16.

17.

Compare the output error to the Test Limit for the iteration of channel x
in Table 8. If the output error is outside of the test limit, adjustment of
the NI PXI-4110 is necessary.

Repeat steps 4 through 15 for all iterations of channel x in Table 8 per
supported current range. When you have verified all iterations of
channel x, proceed to step 17.

Configure the voltage level using the niDCPower Configure Voltage
Level VI

LabVIEW VI

C/C++ Function Call

Call

niDCPower_ConfigureVoltagelLevel

with the following parameters:

instrument handle

DC P

instrurment handle ouk

channel name ~*

o

Jemeermmem vy Ut vi: The instrument handle from

voltage level r—l

errar in (no errar)

niDCPower_init
channelName: x
level: 0

18.

Disable the output using the niDCPower Configure Output
Enabled VL

LabVIEW VI

C/C++ Function Call

Call
niDCPower_ConfigureOutputEnabled
with the following parameters:

instrument handle G

instrument handle out

channel name ~ ...

Jerrerrrren gpror oUt vi: The instrument handle from

output enabled
errar in (no errar)

niDCPower_init
channelName: x
enabled: VI_FALSE

19.
20.

21.

Disconnect the DMM and the external load.

Repeat steps 2 through 19 for the all unverified channels in Table 8.
When you have verified all iterations per channel and range, this part
of the verification is complete.

End the session using the niDCPower Close VI.

LabVIEW VI

C/C++ Function Call

instrument handle

Call nibCcPower close with the

following parameter:

[MIDC Fur|

error in {no error)

errar ouk

vi: The instrument handle from
niDCPower_init

NI PXI-4110 Calibration Procedure
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Table 8. NI PXI-4110 Output Parameters and Test Limits for Current Qutput Accuracy Verification

Current Equivalent Test
Channel(s) Range Iteration Resistance (QQ) QOutput (A) Limit (A)
0 1A 1 150 0.020000 +0.004030
2 12 0.250000 +0.004375
3 6 0.500000 +0.004750
4 4 0.750000 +0.006063
5 3 1.000000 +0.008000
1,2 1A 1 500 0.020000 +0.004030
2 40 0.250000 +0.004375
3 20 0.500000 +0.004750
4 13 0.750000 +0.006063
5 9 1.000000 +0.008000
1,2 20 mA 1 25,000 0.000400 +0.000060
2 2000 0.005000 +0.000068
3 1000 0.010000 +0.000075
4 670 0.015000 +0.000083
5 500 0.020000 +0.000090

Verifying Current Measurement Accuracy

Complete the following steps to verify the current measurement accuracy
of the NI PXI-4110. Complete this test for each channel iteration per
supported range in Table 9.

1. Open a session and obtain a session handle using the niDCPower
Initialize VI.

LabVIEW VI C/C++ Function Call

Call niDCPower_ init with the
following parameters:

Fesource name

id query -

reset device -
errar in (no errar)

IEi inskrument handle ouk

resourceName: The device name
assigned by MAX

idQuery: VI_FALSE
resetDevice: VI_TRUE

errar ouk
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2. If the Output value for this iteration of channel x is 0, skip to step 5.
Do not connect the DMM or the external load to the channel x output
terminals of the NI PXI-4110.

For all other Output values, connect the DMM and the external load to
the channel x output terminals of the NI PXI-4110, as illustrated in
Figure 1.

@ Note Channel x represents the channel under test. Replace the variable x in the program
with the actual channel name.

3. Configure the DMM using the configuration settings for channel x in
Table 4.

4. Configure the external load using the Equivalent Resistance value for
the iteration of channel x in Table 9.

5. Place the NI PXI-4110 in delayed configuration mode using the

niDCPower Abort VI.
LabVIEW VI C/C++ Function Call
Call nibDCcPower Abort with the
instrument handle D5 instrument handle out fOHOWing parameter:
| ] . .
errar in (no errar) & errar out vi: The instrument handle from
niDCPower_init

6. Configure the voltage level using the niDCPower Configure Voltage

Level VI.
LabVIEW VI C/C++ Function Call
Call
niDCPower_ConfigureVoltageLevel
with the following parameters:
instrument handle Facﬂa instrument handle ouk
channel name 15)] I vi: The instrument handle from

voltage level -
rrar in (no error) I nibDCPower_init

channelName: x

level: The Output value for the iteration of

channel x in Table 9
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7. Configure the current limit using the niDCPower Configure Current

Limit VI.
LabVIEW VI C/C++ Function Call
Call
niDCPower_ConfigureCurrentLimit
with the following parameters:
behavior vi: The instrument handle from

instrument handle I P instrument handle ouk

channel name t® niDCPower_init
current limit I e arror Uk channelName: x
errar in (no error) behavior:

NIDCPOWER_VAL_CURRENT_REGULATE
limit: The Current Range value for the
iteration of channel x in Table 9

8. Configure the output range using the niDCPower Configure Output

Range VI
LabVIEW VI C/C++ Function Call

Call
niDCPower_ConfigureOutputRange
with the following parameters:

range type ———— vi: The instrument handle from

instrg;;ﬁal;{l::ﬂ: éc(ij instrument handle ouk niDCPower init
~ range mﬂ”’”—' e error out channelName: x
Errar in (no error) rangeType:

NIDCPOWER_VAIL_RANGE_CURRENT
range: The Current Range value for the
iteration of channel x in Table 9

9. Enable the output using the niDCPower Configure Output Enabled VI.

LabVIEW VI C/C++ Function Call

Call

niDCPower_ConfigureOutputEnabled
with the following parameters:

instrurment handle ouk
S—G—— vi: The instrument handle from
niDCPower_init
channelName: x

enabled: VI_TRUE

instrument handle
channel name
output enabled -
errar in (no errar)
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10. Specify the samples to average using the niDCPower property node.

LabVIEW VI

C/C++ Function Call

h = niDCPower §

instrument handle

walue—I

channel name ~&~""""""__Active Channel

FSamples To Average

instrument handle ouk

Call
nibDCPower_SetAttributeViInt32
with the following parameters:

vi: The instrument handle from
niDCPower_init

attribute:
NIDCPOWER_ATTR_SAMPLES_TO_
AVERAGE

channelName: x

value: 300

11. Apply the configuration using the niDCPower Initiate VI.

LabVIEW VI C/C++ Function Call
Call niDCPower_Initiate with the
instrument handle GCFu instrument handle out fOHOWiIlg parameter:
error in {no error »O errar out vi: The instrument handle from

nibDCPower_init

12. Wait 3 s for the output of the NI PXI-4110 to settle.

13.

14.

NI PXI-4110 Calibration Procedure

If the Output value for this iteration of channel x is 0, skip to step 14.
For all other Output values, measure the output current using the

DMM.

Record the measurement. If the Output value for this iteration of
channel x is 0, you did not take a measurement; record “0” in place of

the measurement.
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@ Note Measure the output current using the niDCPower Measure VI. To facilitate an
accurate measurement using an OQuitput value of 0, verify that the DMM and the external
load are disconnected from the NI PXI-4110. For all other Output values, the DMM and
the external load are connected to the NI PXI-4110.

LabVIEW VI C/C++ Function Call

Call nibDCPower Measure with the
following parameters:

instrument handle - "DcP:a - instrurment handle ouk vi: The instrument handle from
channel name a— rneasurement ) o
measurement type : errar ouk niDCPower_1nit
errar in (no errar) channelName: x
measurementType:

NIDCPOWER_VAL_MEASURE_CURRENT

15.
16.

17.

18.

19.

Record the measurement.

To calculate the measurement error, subtract the measurement you
recorded in step 14 from the measurement you recorded in step 15.

Verify that the measurement error falls between the tolerances listed in
the Test Limit for the iteration of channel x in Table 9. Tolerances are
provided instead of absolute limits because the DMM measures a
unique value. If the measurement error is outside of the test limit,
adjustment of the NI PXI-4110 is necessary.

Repeat steps 4 through 17 for all iterations of channel x per supported
current range in Table 9. When you have verified all iterations of
channel x, proceed to step 19.

Configure the voltage level using the niDCPower Configure Voltage
Level VI.

voltage level
errar in (no errar)

LabVIEW VI C/C++ Function Call
Call
niDCPower_ConfigurevVoltagelLevel
instrument handle G instrument handle out with the fOHOWing parameters:
channel name ~f 5=

v &

m_lgz

error out vi: The instrument handle from
niDCPower_init
channelName: x

level: 0
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20. Disable the output using the niDCPower Configure Output
Enabled VI.

LabVIEW VI

C/C++ Function Call

instrument handle Fw

channel name ~ ... W—D

output enabled
erraor in (no errar)

instrument handle ouk

o arror ouk

Call
niDCPower_ConfigureOutputEnabled
with the following parameters:

vi: The instrument handle from
niDCPower_init
channelName: x

enabled: VI_FALSE

21. Disconnect the DMM and the external load.

22. Repeat steps 1 through 21 for all unverified channels in Table 9. When
you have verified all iterations per channel and range, this part of the

verification is complete.

23. End the session using the niDCPower Close V1.

LabVIEW VI

C/C++ Function Call

instrument handle HICCFu]

error in {no error) ]

errar out

Call nibCcPower close with the
following parameter:

vi: The instrument handle from
niDCPower_init

If the device has successfully passed all verification tests, the NI PXI-4110
is within the published specifications, and adjustment is optional.

Table 9. NI PXI-4110 Output Parameters and Test Limits for Current Measurement

Accuracy Verification
Equivalent Published
Current Resistance Output Test Limit | Specification
Channel(s) Range Iteration Q) V)* (A) (A)
0 1A 1 open 0 +0.002000 +0.004

2 5 1.25 +0.002050 +0.004375

3 5 25 +0.002500 +0.00475

4 5 3.75 +0.004000 +0.006063

5 5 5 +0.005500 +0.008000
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Table 9. NI PXI-4110 Output Parameters and Test Limits for Current Measurement

Accuracy Verification (Continued)

Equivalent Published
Current Resistance Output Test Limit | Specification
Channel(s) Range Iteration Q) v)* (A) (A)

1,2 1A 1 open 0 +0.002000 +0.004

2 20 +5 +0.002050 +0.004375

3 20 +10 +0.002500 +0.00475

4 20 +15 +0.004000 +0.006063

5 20 +20 +0.005500 +0.008000

1,2 20 mA 1 open 0 +0.000012 +0.000035

2 1,000 +5 +0.000020 +0.000043

3 1,000 +10 +0.000027 +0.000050

4 1,000 +15 +0.000035 +0.000058

5 1,000 +20 +0.000042 +0.000065

* When verifying channel 1, the OQutput is positive. When verifying channel 2, the Output is negative.

Adjustment

Note

Adjustment improves the accuracy of the NI PXI-4110 and updates the
calibration date and temperature in the EEPROM. Perform an adjustment
once a year or when the accuracy of NI PXI-4110 is outside of the
calibration test limits.

Adjustment corrects the following NI PXI-4110 specifications:

*  Voltage output accuracy

*  Voltage measurement accuracy

»  Current output accuracy

® Current measurement accuracy

LabVIEW input values.

© National Instruments Corporation
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E Note If the NI PXI-4110 has passed initial verification and is within all calibration
test limits, NI recommends, but does not require, an adjustment to guarantee the
published specifications for the next year. If you choose to skip adjustment, run the
niDCPower Initialize External Calibration VI (niDCPower_InitExtCal) and end with
the niDCPower Close External Calibration VI (niDCPower_CloseExtCal with action
set to niDCPower_VAL_COMMIT) to update the calibration date and onboard calibration
temperature without making any adjustments to the device.

After adjustment, repeat the Verification section to verify that the
adjustment was successful.

Adjusting Voltage Programming Accuracy

Complete the following steps to adjust the voltage programming accuracy
of the NI PXI-4110. Complete this test for each iteration in Table 10.

1. Open a session and obtain a session handle using the
niDCPower Initialize External Calibration VI.

LabVIEW VI C/C++ Function Call

Call nibDCPower InitExtCal with the
following parameters:

FESOUrCE Name MRS inskrument handle ouk
password - " .
error in (no error) A errar out resourceName: The device name

assigned by MAX
password: NI

2. Connect the DMM to the channel x output terminals of the
NI PXI-4110.

E Note Channel x represents the channel under test. Replace the variable x in the program
with the actual channel name.

3. Configure the DMM using the configuration settings for channel x in

Table 3.
4. Place the NI PXI-4110 in delayed configuration mode using the
niDCPower Abort VI.
LabVIEW VI C/C++ Function Call

Call nibCPower_Abort with the

instrument handle j instrurment handle ouk following parameter:
L16]

error in {na error) === artar Out vi: The instrument handle from
niDCPower_InitExtCal
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5. Configure the current limit using the niDCPower Configure Current
Limit VL.
LabVIEW VI C/C++ Function Call
Call
niDCPower_ConfigureCurrentLimit
with the following parameters:
behavior . .
instrument handle HIDGFor instrument handle out vi: The instrument handle from
channel name 530 srror ot niDCPower_InitExtCal

current limit
Errar in (no error)

channelName: x

behavior:

NIDCPOWER_VAL_CURRENT_ REGULATE
limit: 0.5

6. Configure the voltage level using the niDCPower Configure Voltage

Level VI.

LabVIEW VI

C/C++ Function Call

instrument handle

0GP

inskrument handle out

channel name ~f

o

errar out

voltage level mE““‘—I

EFFOr in (no error)

Call
niDCPower_ConfigureVoltageLevel
with the following parameters:

vi: The instrument handle from
niDCPower_InitExtCal
channelName: x

level: The Output value for the iteration of
channel x in Table 10

7.

Enable the output using the niDCPower Configure Output Enabled VI.

LabVIEW VI

C/C++ Function Call

instrument handle
channel name
output enabled
errar in (no errar)

instrurment handle ouk

e grpor ouk

Call
niDCPower_ConfigureOutputEnabled
with the following parameters:

vi: The instrument handle from
niDCPower_InitExtCal
channelName: x

enabled: VI_TRUE

© National Instruments Corporation
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8. Apply the configuration using the niDCPower Initiate VI.

LabVIEW VI C/C++ Function Call
Call niDCPower_Initiate with the
instrument handle [ instrurnent handle out following parameter:
) Q)
ErFor in (no error) Error ouk

vi: The instrument handle from
niDCPower_InitExtCal

9. Wait 50 ms for the output of the NI PXI-4110 to settle.
10. Measure the output voltage with the DMM.

11. Record the measurement.

12. Repeat steps 4 through 11 for each iteration of channel x in Table 10.
When you have measured all iterations of channel x, proceed to

errar in {no error)

voltage level mr“—l

step 13.
13. Configure the voltage level using the niDCPower Configure Voltage
Level VL.
LabVIEW VI C/C++ Function Call
Call
niDCPower_ConfigureVoltagelLevel
instrument handle é':h- instrument handle out with the fOHOWlng parameters:
h. | -k
Cvoltage lewel (6] NE————", vi: The instrument handle from

niDCPower_ InitExtCal
channelName: x
level: 0

14. Disable the output using the niDCPower Configure Output

Enabled VI.

LabVIEW VI

C/C++ Function Call

instrument handle
channel name
output enabled
error in {no error)

instrument handle out

oo gy gr QU

Call
niDCPower_ConfigureOutputEnabled
with the following parameters:

vi: The instrument handle from
niDCPower_ InitExtCal
channelName: x

enabled: VI_FALSE
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15. Adjust the voltage level using the niDCPower Cal Adjust Voltage

Level VL.
LabVIEW VI C/C++ Function Call
Call
niDCPower_CalAdjustVoltageLevel
with the following parameters:
vi: The instrument handle from
range niDCPower_InitExtCal
|nstr;||:g|r3l|;|1;:122rl:.l-:z @; instrument handle out chann'e’]r]jlamel_ X - 1
number of measurements wr““—l == rror out range: ¢ voltage range of channel x
srrar in (no error) | numberOfMeasurements: 3

requested outputs

measured outputs ——————— measuredOutputs: An array composed
of the measurements you recorded in
step 11 for each iteration of channel x
requestedOutputs: An array composed
of the Output values for each iteration of
channel x in Table 10

16. Disconnect the DMM.

17. Repeat steps 2 through 16 for all unadjusted channels in Table 10.
When you have adjusted all channels, this part of the adjustment is
complete.

18. End the session using the niDCPower Close External Calibration VI.

LabVIEW VI C/C++ Function Call

Call niDCPower CloseExtCal with the
following parameters:

instrument handle NIDCFur
calibration close action -~ *EE

errar in (no errar)

vi: The instrument handle from
niDCPower_InitExtCal
action: niDCPower_VAL_COMMIT

errar out
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Table 10. NI PXI-4110 Output Parameters for Voltage Programming

Accuracy Adjustment

Channel Iteration Output (V)
0 1 0
2 3
3 6
1 1 0
2 10
3 20
2 1 0
-10
3 -20

Adjusting Voltage Measurement Accuracy

Complete the following steps to adjust the voltage measurement accuracy
of the NI PXI-4110. Complete this test for each iteration in Table 11.

1. Open a session and obtain a session handle using the
niDCPower Initialize External Calibration VI.

LabVIEW VI C/C++ Function Call
Call niDCPower InitExtCal with the
resource name HIDGFu instrument handle out followmg parameters:
password ~ ’i'ﬂ _ .
i errar out resourceName: The device name

errar in (no errar)

assigned by MAX
password: NT

2. Connect the DMM to the channel x output terminals of the
NI PXI-4110.

@ Note Channel x represents the channel under test. Replace the variable x in the program
with the actual channel name.

3. Configure the DMM using the configuration settings for channel x in
Table 3.

NI PXI-4110 Calibration Procedure
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4. Place the NI PXI-4110 in delayed configuration mode using the

niDCPower Abort VI.
LabVIEW VI C/C++ Function Call
Call niDCPower_Abort with the
instrument handle [ instrurnent handle out following parameter:
) | 18] .
srrar in (no error) &rrar aut vi: The instrument handle from
niDCPower_InitExtCal

5. Configure the current limit using the niDCPower Configure Current

Limit VI.
LabVIEW VI C/C++ Function Call
Call
niDCPower_ConfigureCurrentLimit
with the following parameters:
behavior ——— . .
instrument handle éc instrument handle out vi: The instrument handle from
channel name ~f : :
rent B m_,g,: 1® errar ot nibDCPower_InitExtCal

Error in (no error) channelName: x
behavior:
NIDCPOWER_VAL_CURRENT_ REGULATE
limit: 0.5

6. Configure the voltage level using the niDCPower Configure Voltage

Level VL.
LabVIEW VI C/C++ Function Call
Call
niDCPower_ConfigureVoltageLevel
with the following parameters:
instrument handle éc instrurnent handle out
channel name ~f vi: The instrument handle from
voltage level mrm—‘ vQ error out , ,
errar in (N errar) niDCPower_InitExtCal

channelName: x
level: The Output value for the iteration of
channel x in Table 11
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7. Enable the output using the niDCPower Configure Output Enabled VI.

LabVIEW VI

C/C++ Function Call

instrument handle
channel name

instrument handle out

—F=q
output enabled -
error in (no error)

errar out

Call
niDCPower_ConfigureOutputEnabled
with the following parameters:

vi: The instrument handle from
niDCPower_InitExtCal
channelName: x

enabled: VI_TRUE

8. Specify the samples to average using the niDCPower property node.

LabVIEW VI

C/C++ Function Call

N =% nDCPower §

instrument handle
channel name

I _,—iSampIes To fwerage
value

v Active Channel

instrument handle out

Call
nibCPower_SetAttributeViInt32
with the following parameters:

vi: The instrument handle from
niDCPower_InitExtCal
attribute:
NIDCPOWER_ATTR_SAMPLES_
TO_AVERAGE

channelName: x

value: 300

9. Apply the configuration using the niDCPower Initiate VI.

LabVIEW VI

C/C++ Function Call

instrument handle

error in (no error)

DCFul

=0

instrument handle out

error out

Call niDCPower_Initiate with the
following parameter:

vi: The instrument handle from
niDCPower_InitExtCal

NI PXI-4110 Calibration Procedure

10. Wait 50 ms for the output of the NI PXI-4110 to settle.
11. Measure the output voltage with the DMM.

12. Record the measurement.
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13. Measure the output voltage using the niDCPower Measure VI.

LabVIEW VI

C/C++ Function Call

instrument handle ouk

instrument handle IO P i
channel name - measurement
measurement type et vt UL
errar in (no errar)

Call niDCPower_Measure with the
following parameters:

vi: The instrument handle from
niDCPower_InitExtCal
channelName: x

measurementType:
NIDCPOWER_VAL_MEASURE_VOLTAGE

14. Record the measurement.

15. Repeat steps 4 through 14 for each iteration of channel x in Table 11.
When you have measured all iterations of channel x, proceed to

step 16.
16. Configure the voltage level using the niDCPower Configure Voltage
Level VL.
LabVIEW VI C/C++ Function Call

instrument handle D P

channel name ~f7[85
voltage level J““—I 7O
Errar in (no errar)

inskrument handle out

errar out

Call

niDCPower_ConfigureVoltageLevel
with the following parameters:

vi: The instrument handle from
niDCPower_InitExtCal
channelName: x

level: 0

17. Disable the output using the niDCPower Configure Output
Enabled VI.

LabVIEW VI

C/C++ Function Call

instrument handle OGP
channel name ~f FD

output enabled
errar in (no error) f

instrurment handle ouk

errar ouk

Call

nibDCPower_ConfigureOutputEnabled
with the following parameters:

vi: The instrument handle from
niDCPower_ InitExtCal
channelName: x

enabled: VI_FALSE
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18. Adjust the voltage measurement using the niDCPower Cal Adjust
Voltage Measurement VI.

LabVIEW VI

C/C++ Function Call

range
instrument handle
channel name

number of measurements
errar in (no errar)

reported outputs
measured outputs

e grpar oUk

Call niDCPower_CalAdjustVoltage
Measurement with the following
parameters:

vi: The instrument handle from
niDCPower_InitExtCal
channelName: x

instrument handle cut | range: The voltage range of channel x

numberOfMeasurements: 3
measuredOutputs: An array composed
of the measurements you took with the
DMM and recorded in step 12 for each
iteration of channel x
reportedOutputs: An array composed
of the measurements you took with the
NI PX1I-4110 and recorded in step 14 for
each iteration of channel x

19.
20.

21.

Disconnect the DMM.

Repeat steps 2 through 19 for all unadjusted channels in Table 11.
When you have adjusted all channels, this part of the adjustment is

complete.

End the session using the niDCPower Close External Calibration VI.

LabVIEW VI

C/C++ Function Call

instrument handle
calibration close action

[ —

HICC Fur|

errar in (no error)

'ﬁEﬂ error ouk

Call niDCPower CloseExtCal with the
following parameters:

vi: The instrument handle from
niDCPower_InitExtCal
action: niDCPower_VAL_COMMIT
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Table 11. NI PXI-4110 Output Parameters for Voltage Measurement
Accuracy Adjustment

Channel Iteration Output (V)
0 1 0
2 3
3 6
1 1 0
2 10
3 20
2 1 0
-10
3 =20

Adjusting Current Qutput Accuracy

Complete the following steps to adjust the current output accuracy of the
NI PXI-4110. Complete this test for each channel iteration per supported
range in Table 12.

1. Open a session and obtain a session handle using the
niDCPower Initialize External Calibration VI.

LabVIEW VI C/C++ Function Call

Call nibDCPower InitExtCal with the
following parameters:

FESOUFCE name 5P instrument handle out

prnmnmnnnial: .
password e resourceName: The device name
error ouk

errar in (no error) assigned by MAX
password: NT

2. Connect the DMM and the external load to the channel x output
terminals of the NI PXI-4110, as illustrated in Figure 1.

@ Note Channel x represents the channel under test. Replace the variable x in the program
with the actual channel name.

3. Configure the DMM using the configuration settings for channel x in
Table 4.

4. Configure the external load using the Equivalent Resistance value for
the iteration of channel x in Table 12.
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5. Place the NI PXI-4110 in delayed configuration mode using the

niDCPower Abort VI.
LabVIEW VI C/C++ Function Call
Call nibCPower_Abort with the
instrument handle P instrument handle out following parameter:
| ]
error in (no error) © error out vi: The instrument handle from
niDCPower_InitExtCal

6. Configure the voltage level using the niDCPower Configure Voltage

Level VI.
LabVIEW VI C/C++ Function Call
Call
niDCPower_ConfigureVoltageLevel
with the following parameters:
instrument handle é:h- instrument handle ouk
channel name ~f — vi: The instrument handle from
voltage level mr“‘ VG“‘“‘“‘“E”’UF out K i
error in (no error) niDCPower_InitExtCal

channelName: x
level: The Output value for channel x in
Table 7

7. Configure the current limit using the niDCPower Configure Current

Limit VL.
LabVIEW VI C/C++ Function Call
Call
niDCPower_ConfigureCurrentLimit
with the following parameters:
behavior ———— vi: The instrument handle from
instrument handle D EFu instrurment handle out . .
I e niDCPower_InitExtCal
channel name = ®
current limit = e errar out channelName: x
EFFOr in (No error) R
behavior:
NIDCPOWER_VAL_CURRENT_REGULATE
limit: The Output value for the iteration of
channel x in Table 12
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8. Configure the output range using the niDCPower Configure Output
Range VI

LabVIEW VI

C/C++ Function Call

range type ———

instrument handle DCFu
channel name ~f =Gk

instrument handle out

range mgmx:/\
errar in (no error)

error auk

Call

niDCPower_ConfigureOutputRange
with the following parameters:

vi: The instrument handle from
niDCPower_InitExtCal
channelName: x

rangeType:
NIDCPOWER_VAL_RANGE_CURRENT
range: The Current Range value for the
iteration of channel x in Table 12

9. Enable the output using the niDCPower Configure Output Enabled VI.

channel name ~ 7777 ﬁD

output enabled
errar in (no errar) f

LabVIEW VI C/C++ Function Call
Call
niDCPower_ConfigureOutputEnabled
instrument handle oG inskrurment handls out with the following parameters:

errar ouk

vi: The instrument handle from
niDCPower_InitExtCal
channelName: x

enabled: VI_TRUE

10. Apply the configuration using the niDCPower Initiate VI.

LabVIEW VI C/C++ Function Call
Call nibDCPower_Initiate with the
instrument handle OGP instrument handle out following parameter:
. =G
&rrar in {no errar) error ouk

vi: The instrument handle from
niDCPower_InitExtCal

11. If the Equivalent Resistance value for this iteration of channel x is
25,000 €, wait 15 s for the output of the NI PXI-4110 to settle. For all
other Equivalent Resistance values, wait 3 s for the output of the

NI PXI-4110 to settle.

12. Measure the output current using the DMM.

13. Record the measurement.
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14. Repeat steps 4 through 13 for each iteration of channel x of this current
range. When you have measured all iterations of channel x in this
current range, proceed to step 14.

15. Adjust the current limit using the niDCPower Cal Adjust Current

Limit VL.
LabVIEW VI C/C++ Function Call
Call nibCPower_CalAdjustCurrent
Limit with the following parameters:
vi: The instrument handle from
niDCPower_ InitExtCal
range ——— channelName: x
instrument handle P instrument handle out
channel name ~£~=] range: The current range of channel x
Y
number of measurements — Brror out numberOfMeasurements: 3
errar in (no errar) | ’
requested outputs measuredOutputs: An array composed
measured outputs of the measurements you recorded in
step 13 for each iteration of channel x
requestedOutputs: An array composed
of the Output values for each iteration of
channel x in Table 12

16. Repeat steps 3 through 15 for all current ranges of channel x in
Table 12. When you have adjusted all current ranges of channel x,
proceed to step 17.

17. Configure the voltage level using the niDCPower Configure Voltage
Level VI.

LabVIEW VI C/C++ Function Call

Call

niDCPower_ConfigureVoltageLevel

instrument handle IDG P instrurnent handle out with the followmg parameters:
channel name %@ A .
voltage level e gy out vi: The instrument handle from

errar in (no error) niDCPower_InitExtCal
channelName: x
level: 0
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18. Disable the output using the niDCPower Configure Output
Enabled VI

LabVIEW VI

C/C++ Function Call

instrument handle
channel name
output enabled
error in (no errar)

D P
JTT:TE:D

instrument handle out

errar out

Call
niDCPower_ConfigureOutputEnabled
with the following parameters:

vi: The instrument handle from
niDCPower_InitExtCal
channelName: x

enabled: VI_FALSE

19. Disconnect the DMM.

20. Repeat steps 2 through 19 for all unadjusted channels per current range
in Table 12. When you have adjusted all channels per range, this part
of the adjustment is complete.

21. End the session using the niDCPower Close External Calibration VI.

LabVIEW VI

C/C++ Function Call

instrument handle
calibration close action -~ ﬁx
errar in (no errar) A

WD Fur

errar out

Call niDCPower CloseExtCal with the
following parameters:

vi: The instrument handle from
niDCPower_InitExtCal
action: niDCPower_VAL_COMMIT

Table 12. NI PXI-4110 Output Parameters for Current Output Accuracy Adjustment

Channel(s) Current Range Iteration Equivalent Resistance () Output (A)

0 1A 1 80 0.050

2 12 0.375

3 5 0.750

1,2 1A 1 180 0.050

2 24 0.375

3 12 0.750

1,2 20 mA 1 9,600 0.001

2 900 0.010

3 480 0.020
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Adjusting Current Measurement Accuracy

Complete the following steps to adjust the current measurement accuracy
of the NI PXI-4110. Complete this test for each channel iteration per
supported range in Table 13.

1.

Open a session and obtain a session handle using the
niDCPower Initialize External Calibration VI.

LabVIEW VI C/C++ Function Call

Call nibDCPower_InitExtCal with the
following parameters:

FESOUrCE nanme

OGP

password ~f A

instrument handle out
resourceName: The device name

errar in (no errar)

errar out

assigned by MAX
password: NI

If the Output value for this iteration of channel x is 0, skip to step 5.
Do not connect the DMM or the external load to the channel x output
terminals of the NI PXI-4110.

For all other Output values, connect the DMM and the external load to
the channel x output terminals of the NI PXI-4110, as illustrated in
Figure 1.

E Note Channel x represents the channel under test. Replace the variable x in the program
with the actual channel name.

3. Configure the DMM using the configuration settings for channel x in
Table 4.
4. Configure the external load using the Equivalent Resistance value for
the iteration of channel x in Table 13.
5. Place the NI PXI-4110 in delayed configuration mode using the
niDCPower Abort VI.
LabVIEW VI C/C++ Function Call
Call nibDCcPower Abort with the
instrument handle f instrurment handle ouk fOHOWing parameter:
error in (no error) O] srrar out vi: The instrument handle from
niDCPower_ InitExtCal

NI PXI-4110 Calibration Procedure
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6. Configure the voltage level using the niDCPower Configure Voltage

Level VI.

LabVIEW VI

C/C++ Function Call

instrument handle

D P

channel name ~f

Yo

instrument handle out

voltage level mr“‘—l

errar in (no error)

error auk

Call
niDCPower_ConfigureVoltageLevel
with the following parameters:

vi: The instrument handle from
niDCPower_InitExtCal
channelName: x

level: The Output value for channel x in
Table 13

7. Configure the current limit using the niDCPower Configure Current
Limit VL.
LabVIEW VI C/C++ Function Call

behavior ————
[]

instrument handle

instrument handle out

Call
niDCPower_ConfigureCurrentLimit
with the following parameters:

vi: The instrument handle from
niDCPower_InitExtCal

h |
“earrent fmit _,TI 1® Errar out channelName: x
errar in (no errar) behavior:
NIDCPOWER_VAL_CURRENT_REGULATE
limit: The Current Range value for the
iteration of channel x in Table 13
8. Configure the output range using the niDCPower Configure Output
Range VI
LabVIEW VI C/C++ Function Call

range type
instrument handle
channel name
range

errar in (no error)

instrurment handle ouk

i e gpror ok

Call

niDCPower_ConfigureOutputRange
with the following parameters:

vi: The instrument handle from
niDCPower_InitExtCal
channelName: x

rangeType:
NIDCPOWER_VAL_RANGE_CURRENT
range: The Current Range value for the
iteration of channel x in Table 13
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9. Enable the output using the niDCPower Configure Output Enabled VI.

LabVIEW VI

C/C++ Function Call

instrument handle

channel name ~ |

output enabled
ErFor in (no error)

instrument handle ouk

e arpor QUL

Call

niDCPower_ConfigureOutputEnabled
with the following parameters:

vi: The instrument handle from
niDCPower_InitExtCal
channelName: x

enabled: VI_TRUE

10. Specify the samples to average using the niDCPower property node.

LabVIEW VI

C/C++ Function Call

h = niDCPower o

instrument handle

channel name

3

Active Channel

FSamples To Average

w.*alue—I

instrument handle ouk

Call
nibCPower_SetAttributeViInt32
with the following parameters:

vi: The instrument handle from
niDCPower_InitExtCal
attribute:
NIDCPOWER_ATTR_SAMPLES_TO_
AVERAGE

channelName: x

value: 300

11. Apply the configuration using the niDCPower Initiate VI.

LabVIEW VI

C/C++ Function Call

instrument handle

DCPu;

(2O

instrurnent handle out

errar in (no error)

errar ouk

Call niDCPower_Initiate with the
following parameter:

vi: The instrument handle from
niDCPower_InitExtCal

NI PXI-4110 Calibration Procedure

12. Wait 3 s for the output of the NI PXI-4110 to settle.

13.

If the Output value for this iteration of channel x is 0, skip to step 14.

For all other Output values, measure the output current using the

DMM.
14.

Record the measurement. If the Output value for this iteration of

channel x is 0, you did not take a measurement; record “0” in place of

the measurement.

44

ni.com



E Note Measure the output current using the niDCPower Measure VI. To facilitate an
accurate measurement using an OQuitput value of 0, verify that the DMM and the external
load are disconnected from the NI PXI-4110. For all other Output values, the DMM and
the external load are connected to the NI PXI-4110.

measurement type
errar in (no error)

LabVIEW VI C/C++ Function Call
Call nibDCPower Measure with the
following parameters:
instrument handle D Fu instrument handle ouk vi: The instrument handle from
nk @ L . ,
channel name | gﬁ:ﬂﬁ?mﬁ niDCPower_InitExtCal

channelName: x
measurementType:
NIDCPOWER_VAL_MEASURE_CURRENT

15.
16.

Record the measurement.

Repeat steps 4 through 15 for each iteration of channel x of this current
range in Table 13. When you have measured all iterations of channel x
in this current range, proceed to step 17.

17. Configure the voltage level using the niDCPower Configure Voltage
Level VL.
LabVIEW VI C/C++ Function Call

instrument handle

D P

channel name ~f

o

instrument handle out

voltage level mE““‘—I

error in (no errar)

errar out

Call
niDCPower_ConfigureVoltageLevel
with the following parameters:

vi: The instrument handle from
niDCPower_ InitExtCal
channelName: x

level: 0
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18. Disable the output using the niDCPower Configure Output
Enabled VI.

LabVIEW VI C/C++ Function Call

Call
niDCPower_ConfigureOutputEnabled
with the following parameters:

instrument handle instrument handle out

channel name Te= . .
output enabled A Jerrerrrren gpror oUt vi: The instrument handle from

error in (no error) nibCPower_InitExtCal
channelName: x
enabled: VI_FALSE

19. Adjust the current measurement using the niDCPower Cal Adjust
Current Measurement VI.

LabVIEW VI C/C++ Function Call

Call niDCPower_CalAdjustCurrent
Measurement with the following
parameters:

vi: The instrument handle from
niDCPower_InitExtCal
range channelName: x
instrument handle iy e instrument handle out | Tange: The current range of channel x
number of ;::;;‘2;:2}'; fﬁaﬁ ervar ouk numberOfMeasurements: 3
BHFOF in (N0 errar) measuredOutputs: An array composed
reported outputs .
measured outputs of the measurements you took with the
DMM and recorded in step 14 for each
iteration of channel x
reportedOutputs: An array composed
of the measurements you took with the
NI PXI-4110 and recorded in step 15 for
each iteration of channel x

20. Disconnect the DMM.

21. Repeat steps 2 through 20 for all unadjusted channels in Table 13.
When you have adjusted all channels, this part of the adjustment is
complete.
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22. End the session using the niDCPower Close External Calibration VI.

LabVIEW VI

C/C++ Function Call

instrument handle HIE G Fur

calibration close action - ‘&Eﬂ

errar in (no errar)

Call niDCPower_CloseExtCal with the
following parameters:

vi: The instrument handle from
niDCPower_InitExtCal
action: niDCPower_VAL_COMMIT

errar out

When you have successfully completed all adjustment tests, adjustment of
the NI PX1-4110is complete. Repeat the Verification section to reverify the
performance of the NI PXI-4110 post-adjustment. If the NI PXI-4110
successfully passes all verification tests, calibration is complete.

Table 13. NI PXI-4110 Qutput Parameters for Current Measurement Accuracy Adjustment

Equivalent
Channel(s) Current Range Iteration Resistance (€2) Output (V)*
0 1A 1 open 0
2 5 1.875
3 5 3.75
1,2 1A 1 open 0
2 20 +7.5
3 20 +15
1,2 20 mA 1 open 0
1,000 +10
3 1,000 +20
* When adjusting channel 1, the Output is positive. When adjusting channel 2, the Output is negative.

Appendix A: Calibration Options

Calibration involves verification, and, if necessary, adjustment, and
reverification of the NI PXI-4110.

Verification is the process of testing to ensure that the accuracy of the
device is within certain specifications, or calibration test limits. Perform
verification to determine if the device requires adjustment, or perform
verification post-adjustment to determine if the adjustment was successful.
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5

specifications.

Complete Calibrati

Note In this document, the calibration test limits are the published NI PXI-4110

Adjustment is the process of measuring and compensating for device
performance to improve the measurement accuracy. Performing an
adjustment updates the calibration date.

The Complete Calibration section details the recommended calibration
procedure. If the device meets its calibration test limits and you prefer to
skip adjustment, the Optional Calibration section details alternative
calibration procedures.

on

Perform a complete calibration to guarantee that the NI PXI-4110 meets or
exceeds its published specifications for a one-year calibration interval.
After adjustment, repeat verification to ensure that the device meets the
calibration test limits. Figure 2 shows the programming flow for a complete
calibration.

Document
Verify p  Pre-Adjustment
Results
\4

Adjust (Calibration Dates
and Temperatures Updated)

y Document
; Post-Adjustment
Verif >
enty Results

Meets
Calibration
Test Limits?

Yes

\4

Review Verification/
Adjustment Procedure
or Return Device

Calibration/
Verification
Complete

NI PXI-4110 Calibration Procedure

Figure 2. Complete Calibration Programming Flow
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Optional Calibration

If the accuracy of the device is within the calibration test limits during the
initial verification, the NI PXI-4110 meets its published specifications, and
you can skip the adjustment steps of the calibration procedure. If you
choose to skip the adjustment, you can update the calibration date,
effectively resetting the calibration interval. Refer to the Adjustment
section for more information.

If you choose to perform an adjustment without verification, you must still
verify that the accuracy of the device is within the calibration test limits
post-adjustment.

Figure 3 shows the programming flow for the optional calibration.

Document
Verify p Pre-Adjustment
Results

Meets
Calibration
Test Limits?

Yes

Y
Adjust (Calibration
Dates and Temperatures

Updated)
v \ 4
Update Calibration
Dates and Temperatures :
Verif
Without Adjusting eny

Document
Post-Adjustment
Results

Meets
Calibration
Test Limits?

Review Verification/
Adjustment Procedure
or Return Device

Calibration/
—»| Verification
Complete

Figure 3. Optional Calibration Programming Flow
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Appendix B: Calibration Utilities

NI-DCPower provides a full complement of calibration utility functions
and VIs. You can use utility functions and VIs to retrieve information
about adjustments performed on the NI PXI-4110, change the calibration
password, and store small amounts of information in the onboard
EEPROM. Refer to the NI DC Power Supplies and SMUs Help for the
complete function reference and VI reference. The utility functions
include:

* niDCPower Change Ext Cal Password VI
(niDCPower_ChangeExtCalPassword)

¢ niDCPower Get Ext Cal Recommended Interval VI
(niDCPower_GetExtCalRecommendedInterval)

¢ niDCPower Get Ext Cal Last Date And Time VI
(niDCPower_GetExtCalLastDateAndTime)

¢ niDCPower Get Cal User Defined Info Max Size VI
(niDCPower_GetCalUserDefinedInfoMaxSize)

¢ niDCPower Set Cal User Defined Info VI
(niDCPower_SetCalUserDefinedInfo)

e niDCPower Get Cal User Defined Info VI
(niDCPower_GetCalUserDefinedInfo)

* niDCPower Read Current Temperature VI
(niDCPower_ReadCurrentTemperature)

e niDCPower Get Ext Cal Last Temp VI
(niDCPower_GetExtCalLastTemp)

Calibration Function References

The VIs and functions used in this procedure, including all calibration VIs
and functions, are documented in the NI-DCPower VI Reference Help and
the NI-DCPower Function Reference Help, both of which you can access
from the NI DC Power Supplies and SMUs Help at Start»All Programs»
National Instruments»NI-DCPower»Documentation.
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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
electronic compatibility (EMC) and product safety. You can obtain the DoC
for your product by visiting ni . com/certification. If your product
supports calibration, you can obtain the calibration certificate for your
product at ni . com/calibration.

National Instruments corporate headquarters is located at

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

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

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

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

Canada 800 433 3488, China 86 21 5050 9800,

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

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

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

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

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

Russia 7 495 783 6851, Singapore 1800 226 5886,

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

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

Switzerland 41 56 2005151, Taiwan 886 02 2377 2222,

Thailand 662 278 6777, Turkey 90 212 279 3031,

United Kingdom 44 (0) 1635 523545

National Instruments, NI, ni.com, and LabVIEW are trademarks of National Instruments Corporation. Refer to the Terms of Use section on
ni.com/legal for more information about National Instruments trademarks. Other product and company names mentioned herein are
trademarks or trade names of their respective companies. For patents covering National Instruments products/technology, refer to the appropriate
location: Help»Patents in your software, the patents . txt file on your media, or the National Instruments Patent Notice at ni . com/patents.

© 2006-2009 National Instruments Corporation. All rights reserved. 371701F Sep09
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DA—AT Yy TEEEERLET., BBRMICEMDICINAORRY,
NI-DCPower (ZA XL —F 4 VL RTFALHE(ICHBMICO— RS
N, TNAREFEDICLET, Ur—LT7 v TREZEEERTIZE
T. NIPX-4110 DB EEEOEIERENRELE T,

FvrUTV— 3 FIR

5} »®

YIRS E
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UTOFETFv UTL—2 3 %2RTLET,

1.

TNERERE] T/ R Z&HY £FF. Measurement & Automation
Explorer (MAX) TTF/N\A XZ&=EBHLET.

MREE] : TNA ZADIMEDENMEERIELET, COFIETIE. F+ U
TL—2arvEFDORIICTNARDIEELEZL P THELTWS D
LEEDRLET.

MEAZE) BERNOBEY —R&EEIC, Fv U TL—2 3 EHEHRAEST
BTNA ZDNBREEITVET., COFEFIEILI. F+rUTL—
23 HEE% EEPROM [CEEIRIICRFEL TR L —HEY T4 25
LET.

BREL: LRROFAERFIEEZRITLAE. RIEFIEEZRUERL. T/NA
ADEROSERRNTHEL TSI EEHRELET,

LUFoEs2a>TINSOFIEOFRICDNWTHRALET,

TEENBF v U T —2 3 FIREG. EBROMEERIE. FvUTL—23>
EHORE., BLIUHABROBRITERINET. 2B+ UTL—a >
FIENAERIZEOH Y ET, FHBICONTIE IHFA Fv U TL—23>F
Tiar] #BRLUTES,

JIRITT7DA VA M=IELPN— KDY 7O FHFAE MAX
TOTNA RERAEICDNTIE, INIDC EBREH LV SMU R¥ —
TyTHARI 28RBLTLESN,
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R 3&E 4ITE REICKLERFv U TL—2 3 VEBOBRIERDEEH

ENTVET.
®3 BEIOSSIVHEATHRI/ BEROF v TL— 3 U ERER
DMM*

NI PXI-4110 F+ > RV Hee Voot ANAVE=F R

0 DC EF 10V 10 GQ

1,2 100V 10 MQ
* DMM TERFTREE Rm D N EREZE E A,
T NI 4071 DMM ##8%E, ZDfhd N THO DMM Tld. TOXRDEICHREHENL VP EANAE—F > REER.

;4 TREONEUEREE /| BEAOFv )T — 3 HESER

DMM*
NI PXI-4110 F+ >RV HeE vy ANAVE=F R
0 DC Eift TA 10 MQ
1,2 (20mA) 01A
1,2 (1A 1A
* DMM THERRTREIR AN RREZ (£,
AL

Dt arTIE NIPXH4110 AREHROKRIED /=S ICiEtd 570
TSAICDNTEHRBALET,

BEFIC(E. NIPXI-4110 #2ERA L= DOLER / BlE. DMM TORER
ST, TOHRREF YV T L—2 a3 TR MIREEDLEENEENE T,
REERN TR MIREOEHR AT, NIPXH4110 MR BEEEEBmEZLT
W3i5E. HAEFIEIFEETYT. RIERPT X MIBREDEFRN TH S
BEIE. NIPXI-4110 2R TIVENHUET,

BEFICLY. UTFONPXHATI0HHET XA MLET.

o BETIAISZIUVIWE

o TBEATHEE

o ERHNEE

o TRATHEE

5} 2E  UTOFECHNT. LAbVIEW DAABICDNTIE [C/C BAIFUMH L]
CREENEESRLT S,

NIPXI-4NM0 F+ U 7L —2 a3 FlE 6 ni.com/jp




ZDEIAVDINRTOT AP LTHDH T, NIPXH4110 DI AN
TORIAEMET LET.

5 »=

BB ITKRIDKRBM UGS, T2 aFIA X VIVALVITNIPXI-4110 DfE

BEEETDH1IC. BER TTRAMRME] ZBIELENESIDEERLTL

AN

BETOVSIVTHREZIRIET S
UTFOFIEZRTLT, NIPXH4I10DEBET7OS S  JHEZKRIL
7. X 5OERECHLTIOTA MERTLET,

1. niDCPower #Ei{t] VIICKU Yy a &EREE. yarnNy
RILEERELET,

LabVIEW VI

C/C++ BIBMU L

Y24 e,
ATl #

T AR
I5-ANI5-hl

sHlEs o I
IS-4HA

LIFONRS A= 2ERL T,
[niDCPower_ init] ZMEUOHLF T,

resourceName: MAX TE|U HTHN
=FINA A&

idQuery: VI_FALSE

resetDevice: VI_TRUE

2. DMM % NIPXI-4110 DF v >3V x B AdmF(CHE#R L E T

5 »z

Froxxld, TRAMROF Y IV ERLET, TOT S LADEH x & RIE

DF v RIINBEBEBRZ T ZEN,

3. RIDFv I xDBRFREICLAEN>T. DMM £ LET,
4. TniDCPower 1kl VIZERAL T, NIPX-4110 Z@BEERE— FIC

LET.
LabVIEW VI C/C++ BABM UL
LITFDRZA—=5EFERL T,
sHEMBN FIL BeF EHEIES L BILE miDCPower_Abort| ZFFUHLET,
I5-A(I5-Hl) =0 I3-4H Vii niDCPower_init] /5 MEAIZE

N2 BRIV
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5. TniDCPower EiiHIRZ ] VIZERL T, BRFIEEERLE
ER
LabVIEW VI C/C++ BBMIF UL
UTDONRSA—-5ZFERL T,
[niDCPower_ConfigureCurrentLimit]
. ERUOELET,
sHMENYFI FoCE FHBIEE IR | vii MnibpcPower_init] DS DEHAIES
TS5 AATS-HBL) ‘;2‘;2’\:;";‘“’“9: X
NIDCPOWER_VAL_CURRENT_REGULATE
limit: 0.5
6. niDCPower BEL N)L &K VIZERL TERELNILEEBRL
3
LabVIEW VI C/C++ BSUH L
UTDONRSA—-45Z%FERLT,
[niDCPower_ConfigureVoltageLevel |
7R
E‘fﬁ}ﬁlg‘f [‘:}é gp; sHEEE L FILER z ;?\Hj L&7s 4 L
sy - vi: iDCP _init] MHOFHAE
_mEyRy e 15-u) Vi Tnipcrover ini
IZ=-AAT3-hHLy

channelName: x
level: X 5 [CER&EHL/=F v 1 x[THt
By B5HAE

7. niDCPower BRI E#ERK] VIZEFERL T, HAZEMICLE
E
LabVIEW VI C/C++ BHSUH L
LUITDOINTA—=4%=FERLT.
[niDCPower_ConfigureOutputEnabled]
sHMENF T SHRIEE v L EHFUOHLET,
FyraNg ] B} . e tiiae
TP I5-4HHh vii mibDcPower_init] M5 DEHAIZS
IS-ANI3-kLy N RV
channelName:; x
enabled: VvI_TRUE
NIPX-410F+ U7 L — 3 FIE 8 ni.com/jp




8. TniDCPower B8] VI Z{FERL THEREZERLET.
LabVIEW VI C/C++ AU L
uTwNii—yéﬁﬁbf\‘
HMBNY N o= SHEIE I R ;ElDCPOW‘*r—InltlateJ ERUHLE
T3 ANERL 50 vi: niDCPower_init] M5 DEHAIZS
AV 1%
9. NIPXHNODHEANEET SHETS50ms BIEFHLET,
10. DMM =R L THAEEZBELE T,
. BEEEZZHRLET.
12 BABREEHETSICIE. FrorI xOENESE. FIE 11 TRk
L7BEEDEEKRDET .
18, HABREELR SICHRELAETF v R XDREICHIET BT X
RIEEZLEE L ET . BARENT X MIBREDEFHN TH B545.
NI PXI-4110 2T 2 0ENH U E T,
14, R S5ITRLEF ¥ R XDEREICHUTFIE 4~ 13%EURL
F9, FroxIN xDIRTOREEWRIE L=, FIE 15 ([CHEHF
ERS
15. IniDCPower BEL NV &R VIZERL TEEL NILEZERL
3
LabVIEW VI C/C++ AU L
UTD/INZA—45%=FERBL T,
[niDCPower_ConfigureVoltageLevel |
sHMEN R T EHEIER s B EHEUOELET,
}%&tﬁﬁ JmJ@ L= I3-WHEA vi: nipcPower_init] M5 DEHAIZS
I3-AFTS-HL AV )7
channelName: x
level: 0
16. TniDCPower hE%Mb xR VIZERAL T BHhEEMICLE
EDS
LabVIEW VI C/C++ BB L
LIFOIZ A= Z&FERLT.
miDCPower_ConfigureOutputEnabled]
SHMENAEL B sHElRs A | EROBLUET,
Ferg _ . , . ~ ~=tqloe
P I7-4A vi: niDcPower_init] M5 MDETHAIZE
IS-ANI5-hkl) N RIL
channelName: x
enabled: VvI_FALSE
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17 DMM &D#ERZ L ET.

18. & SITRULATRTOERKRIADTF ¥ RIVIZK L. FlEg 2 ~ 17 4%
VIBLET, F v U RVICEWTITRTOREZRIEITNIE. 2D
RN DRIEIZTT T,

19. TniDCPowerBAL %] VIZERL Tty a &2 TLET,

LabVIEW VI C/C++ BB UE L
UTDNRSA=FE#FERLT,
sFMEAEIL e IR [niDCPower_close] ZMUOHLET,
TI3-AHI5-HL L I3-41 Vi TniDCPower_init] M5 MDEHAIZS
N BRIV

®&5 NIPXHANOHANSA—F ET R MHIRE (BETOT S I 2 HEERIR)

Fv ol RiE HA (V) TR MHIFRME (V)
0 1 0 +0.00400
2 15 +0.00475
3 3 +0.00550
4 45 +0.00625
5 6 +0.00700
1 1 0 +0.01000
2 5 +0.01250
3 10 +0.01500
4 15 +0.01750
5 20 +0.02000
2 1 0 +0.01000
2 -5 +0.01250
3 -10 +0.01500
4 -15 +0.01750
5 -20 +0.02000
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TBENTEEZRET S

LTOFIEZEITLT, NIPXHI0ODEXEREEEEZIRIILET. X 6
DEREICHLTOF R PERTLET,

INiDCPower #IEME] VI & Uty s a2 2BE, Ly arny

1.

FILVERIBSLET.

LabVIEW VI

C/C++ BARUE L

yu—24

mhTl
FIA A

IS-ANIS-H1L

pfeenennonce SHBIER S FILE

I>-4+N

LTINS A= Z2FERLT.
niDCPower_init] ZMEUOHLET,

resourceName: MAX TElU ZTHH
=T N4 X%

idQuery: vI_FALSE

resetDevice: VI_TRUE

2. DMM % NIPXHN0 OF v > )b x B Al F IR LE T

5} 2% Frralxd FRROF¢URNERLET, TO5AOEH (& RIS
DF ¥ U RINBEBERZ T ZEN,
3. XRIDFv o RIVXOEBREBEICLED>T. DMM 8 LET,
4. TniDCPower & 1k] VI Z{EA LT, NIPX-4110 Z:BEERRTE— KIC
LET.
LabVIEW VI C/C++ B EL
LTINS A—=4%=FERLT.
HMBNFN z SHBIER I I MiDCPower_abort] ZMUHLET,
I5-AAT5HL) S IS5 Vi TnibCPower init] 5 MEEISE
AV V1%
5. TniDCPower EifIBRZ#A] VI ZFERAL T, BHHIREZ#EHRLE
EDS
LabVIEW VI C/C++ MEWUEL
LTRSS A—-4%FRBL T,
[niDCPower_ConfigureCurrentLimit]
- EFUOHLET,
amﬁni; Fg HEcE EHEIER v FILE vi: niDCPower_init] 5 DEHAIZS
Fyt 2 K
o ek S - N BRIV
T5— Am%’:ﬁ'& __,rm 7 channgIName: X
behavior:
NIDCPOWER_VAL_CURRENT_REGULATE
limit: 0.5
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6. niDCPower BEL NIV Z#EAL VI ZERLTEELNIVEBRL

£

LabVIEW VI

C/C++ BT L

%fﬂﬁf‘\g F:Jé g?}m SHAEIEE v FILEH
Fr Al 2= | )
FELAN I5-#h

IS-ANI-hl

LTDONRSA—-45ZFERL T,
[niDCPower_ConfigureVoltageLevel |
EHRUOELET,

vii nibCPower_init] MHDEHHIZS
N BRIV

channelName: x

level: & 6 DF v > IL x DRIEICHIG
T5EN1E

7. TniDCPower £ hEZMLE#ER] VIZFERL T, HAZERMICLE

ER
LabVIEW VI C/C++ MR TH L
LUTDIRSA—5Z&FERBLT.
mibDCPower_ConfigureOutputEnabled]
FHEEN Eor FHBEs s LA EHRUHLET.
Feplg _ . , o A
s I5-4Ah vii miDCPower_init] M5 DETAIZS

IS-AAIS-#L)

AV 917
channelName: x
enabled: VI_TRUE

8. niDCPower 7O/87 4 / — REFERL T FEH{edT 35> 7ILEY

ZIBELET,

LabVIEW VI C/C++ BISARTH L
LTFONRSA—-4%FRLT,
miDCPower_SetAttributeviInt32]
EHOHLET,

BHMBAY I {8 Do B S KL ‘E'i:.m 'mipcrower_initl £°50
FOVRNE e TITIF A AR
i —p ER T TR attribute:;
NIDCPOWER_ATTR_SAMPLES_TO_
AVERAGE
channelName: x
value: 300
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9. TniDCPower BitR] VI #ER L TERZEZERLET.
LabVIEW VI C/C++ BB UE L
LUTFO/RSA - EFALT,
HMBAY L = SHBIER L ;i”DCPower—InltlateJ ERCIHLE
T3 ANaT-RL) e vi: niDCPower_init] M5 DEHAIZS
AV 1%
10. NIPXHANO DB ANEETAETH0OMs BIFHELET.
1. DMM Z2ERALTHAEREZHELET.
12, BlE(EETHFELET.
13. TniDCPower BIFE] VIZERL CTHAOEEZBELET.
LabVIEW VI C/C++ BV L
LUTDOINSA =4 EFERLT.
[niDCPower Measurel] ZMREUNHLFE
BB\ K~ LB i) T . o o
-J‘;_;E?;‘I;‘:% = Hi?&}'ﬁl \/Il\:\/rEjECPower_lnl el MHOETHIZE
IZ-ANT5-hl .
channelName: x
measurementType:
NIDCPOWER_VAL_MEASURE_VOLTAGE
14, BIEEZTHELUET.
15, BIEBREEETSICIE. FIE 4 TRELZNEES., FIE 12T
EELAEEDEERDET,
16, BIEBEDN, R 6DF v 1IN xDEETEIREDT R MMIR(E
V) OFREHEANTHD_LxHRALET, DMM IZEEEZAET
7=, #EAFREDKDL Y ICHFREHEMNEH S NTNET, BIER
ENT X MMIREDE I TH S35, NI PXI-4110 /BT I HE
MWHUET,
17 | 6ITRLAEF ¥ U RILXDEREBICHUTEIE 4~ 16%EVIRL

ET. Fr oI xDINTOREZRI LR, FIE 18 [TEAE
ER
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18. TniDCPower BEL N)LZH#ER] VI ZER L TEEL NIV EBRL

£

LabVIEW VI

C/C++ BBMUH L

I3-AI5 ks

ﬁﬂﬁ!gj F:}é L sHBEE s I
}%E s T340

LTFONRS A= Z2FERL T,
miDCPower_ConfigurevVoltageLevel]

EFHUHLUET,

Vi: nibDcPower_ init] M5 DEHAIZS
N RV

channelName: x

level: 0

19. TniDCPower Hi1EMLE#BRL VIZERL T HOEZEYICLE

ER
LabVIEW VI C/C++ BB UH L
UTD/INZA—=45%=FERBL T,
[niDCPower_ConfigureOutputEnabled]
sHMENAEN e EsLELEn | EFOHLUET,
Foorilh R _ A . -
it I5-48H Vvii nibCPower_init] M5 DEHEIZS

I3-ANT 50

N>RV
channelName: x
enabled: VI_FALSE

20. DMM &K Z ML £ T,

21, R OITRUIEITRNTORKIEDT v > RIVICH L. FIE 2 ~ 20 4%
UIRBLEY., BT v U RIVICBVWTIRNTOREERIEINE. D

BHODKRIFTETTY.

22. ITniDCPowerBAL %] VIZERL Ty a V&8 TLET,

LabVIEW VI C/C++ BB UH L
LITFONRSA-5Z2FERLT.
HMEN L N mipcPower_close] ZMUHELET,
I5-AHIS-HL) IE] I5-H49 vii nibcPower_init] M5 DEHHIZS
N RV
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®|6  NIPXAN0 BHNSA—5 T X MHIRRE (BRI EHEE DKL)

Fe RN R A (V) TR MEIBR(E (V)
0 1 0 +0.004000
2 1.5 +0.004750
3 3 +0.005500
4 45 +0.006250
5 6 +0.007000
1 1 0 +0.005000
2 5 +0.007500
3 10 +0.010000
4 15 +0.012500
5 20 +0.015000
2 1 0 +0.005000
2 -5 +0.007500
3 -10 +0.010000
4 -15 +0.012500
5 =20 +0.015000
EREHEEZRIET S
LTOFIEEZRITLT, NIPXHI0 DERENEEEZRIELET, X 8
[RUZSERICEITS, Fy o RIIOEREICHLTIOTRA ERTL
£7.
1. niDCPower #1881kl VIICE Uty a ERAE. vy a/n\y
RILERBLET.
LabVIEW VI C/C++ B EL
LTINS A—=4%EFERLT.
R Mgy | CLDCPoverinit] ERUELET,
. IpaTu s “dl - resourceName: MAX TElU HZToH M
B T.-'\’f?\f&'ﬁf‘}'}‘ I5-4Eh 7=FINA 2%
T3 -ANIZ L) idQuery: VI_FALSE
resetDevice: vI_TRUE
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2. 11TRTLDIZ. DMM EAERETRE NI PXI4110 DF v > RJL x
BAEFICERELET.
5} 2% Fooaiat FREEOFvURAERLET. TOU5ADES xERE
DF ¥ U RINBEBEB|MZ TS,
@ - |;
_ ig [ é
‘ 1 NIPX-4110 2 HERaTT 3 DMM
B1 EREERIETANRTA
3. RADFv oI xDEERBEICLIEDN>T, DMM 2B L £,
4, R BITRLEFY 2RIV xDREICKHIET ZEMBEREZERL T,
NEfaRiEER L ET.
5. niDCPower #1k] VI Z{ER LT, NIPXI-4110 Z:BEZE#ERE— RIC
LET.
LabVIEW VI C/C++ BIBRTAE L
UTD/INZA-4%EFRBL T,
ﬂﬂﬁn)mbﬁ ERRIEE I L [mibCPower_abort] ZMUNHELET,
TF3-ARTIHL) S T3-4%H Vi: miDCPower init] MSMDETEIZE

N2 RV

6. niDCPower BFE L N)L &K VIZERL TEREL NI EZERL
E3
LabVIEW VI C/C++ BABMETH L
TN A—5ZFERL T,
[miDCPower_ConfigureVoltageLevel]
7N
ﬂﬂﬁf‘g F:Jg peCr sHBIER A LR & ?rU\tH L& ’ g
Fys g _ vii miDcPower_init] M5 DETAIZE
BE LAY = I5-8h <k -
rsanea - AL

channelName: x
level: & 7 DF ¥ 1)L xDRIEIZHIE
g H5HHE
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®7 BELNIVEANRS A=

Fy oI HAh (V)
0 6
1 16
2 -16
7. TniDCPower EiiHIR = VI ZERL T, ERFIREZERLE
ER
LabVIEW VI C/C++ BHSUH L
LUTDNNSGA—=H%#{FRL T,
[niDCPower_ConfigureCurrentLimit]
FRUHELET.
i . . S DI
MBI s SRS ) ‘/"\ S Ejﬁcpower*mltj 5 OR Al
ﬂjﬁ}i;ﬂlim Ok I5-277 channelName: x
I3-AH(I3-HL) behavior:
NIDCPOWER_VAL_CURRENT_REGULATE
limit: X 8 ITRLAEF ¥ 2RIV XDRIEIC
w9 B EHE
8. TniDCPower K N&iH =4 VI ZERAL CTHEHEREEZEBRLET.
LabVIEW VI C/C++ BV L

Ly
E’rﬂﬁ\!‘if F:Jé. o EHRIEE L FILES
Fyp NG - pCy) ——

wol —
IS-ARIS-HL mﬂ“‘“

LUTFONRSA—-Z2ERL T,
[niDCPower_ConfigureOutputRangel]

EFUOHLET,

vi: niDCPower_initl] M5 MDEHAIZS
N2 BRIV

channelName:; x

rangelype:

NIDCPOWER_VAL_RANGE_CURRENT
range: & 8 IZRLAEF ¥ R xDR
BICHIG Y 2 EREEE
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9. TniDCPower HiA1EMLZHER VIZERL T HOZHEMICLE
ER

LabVIEW VI C/C++ BIBIMETNH L

LITFD/INZ A= %{ERL T,
miDCPower_ConfigureOutputEnabled]
SHBIES L L EFHUVHLUET,

IZ—4A Vi: nibpcPower init] M5 DETHIES

N RV

channelName: x

enabled: vI_TRUE

sHAEN R
FrutNdh

I3-ANI5-kls

10. TniDCPower 51 VI ZERL CTHERZERLET,

LabVIEW VI C/C++ BIBIMETSH L

UTDINTGA =5 ZE{FRL T,
Mi i ti BECR
MBI ;Ifm SHBIZEL R ;chpower—InltlateJ ERUHLE
i} i ) . .
- - - L
T3-Sy 547 Vi: nibDcPower init] M5 DETHIES
N BRIV

N Fv 3 xDREOHMIEFED 25,000 QDHE. NI PXI-4110 D
HADEETLHET ISMWEFHLET. TOMOEHEICKH L TS,
NI PX-4110 DHEADEET HETIMWEFELET,

12 DMM 2R L THNERZHMEL T,

13. BIEEERZRHLET.

14, HWAREEFHETSHICE. FrorIxOENEE. FIE 13 TRLER
LICRIEEDEERDET,

15, MARELR 8 ICREBLIETF ¥ RV XREICHET 5T A MR
Bzt LEY. HARENT X MIRIEDSEESN TH HHE.
NI PX-4110 5% T 2 EDBH Y E T,

16, R 8ITRLE. FrY oI xOREREHICEFTHINTOREIC
MUTFIE 4~ 15Z2BYRLET., Fr oI XxDIXNTOREE
WAL 7218, FlE 17 [TEHE T,
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17. TniDCPower BEL N)L &R VIZERAL TEEL NILE#EBRL
£9.
LabVIEW VI C/C++ BT U
UTD/INZA—4%=FERL T,
[miDCPower_ConfigureVoltageLevel]
sHEENYEL RIEGFLa}--neneen SHEIER )V I EFHUVHLUET,
FetNB i - . P——
RELAN I3 vii niDCPower init] M5 MDETAISE
I5-ANI5-HL N RIL

channelName: x
level: 0

18. MiDCPower i hBEMILZH#EAL VIZERL T, BAZEMICLE

ER
LabVIEW VI C/C++ BB UH L
LIFONS A= 2ERL T,
[miDCPower_ConfigureOutputEnabled]
SHMENLFN EF s RN | EFOHUET,
Fyrd - . . . . ~ o —imise
ihtkh 13— vii nibcPower_init] M5 DEHEIZS

I3-ANIS-H0

N2 R
channelName: x
enabled: VI_FALSE

19. DMM &SRR DEEZ VI L £ 7.

20. X 8([CRLAETRTORKRIEDTF ¥ > RIVIZTH U FE 2 ~ 19 24
UIRLET., EF v+ RV EEREICEVWTIRTOREEZRIETN
. ZOEDDRILITETTY,

21. TniDCPower AL %] VIZERAL Ty a &2 TLET,

LabVIEW VI C/C++ BAE T U
LIFONS A= 2ERL T,
sHEENFA Fbre miDCPower_close] ZMUOHLET,
I5-AHTI-hHL .| IS-4H vi: nibDCPower_init] 5 MDETAIZS

AV V1%
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#&8 NIPXHANO HANTA—4 TR MHIBRME (Bt H FIHERE DARFLRS)

Fr ol EWE | RE | FMHER (Q) h (A TR MMHIBRIE (A)
0 1A 1 150 0.020000 +0.004030
2 12 0.250000 +0.004375
3 6 0.500000 +0.004750
4 4 0.750000 +0.006063
5 3 1.000000 +0.008000
1,2 1A 1 500 0.020000 +0.004030
2 40 0.250000 +0.004375
3 20 0.500000 +0.004750
4 13 0.750000 +0.006063
5 9 1.000000 +0.008000
1,2 20 mA 1 25,000 0.000400 +0.000060
2 2000 0.005000 +0.000068
3 1000 0.010000 +0.000075
4 670 0.015000 +0.000083
5 500 0.020000 +0.000090
ERANTHEEZIRIT S
LUFOFIEEZRTL T, NIPXH4110 DERANEHRELRILET, & 9
[TRUAZSERICE TS, FrorxIIDEREICHLTIOTR MERTTL
7.
1. TniDCPower #1#i{k1 VIICKVU Yy a > EHE vy 3Ny
FILERISLET.
LabVIEW VI C/C++ BBRUH L
UTONRZA-F%=ERLT,
_ P ABIEE I5-&h N4 R, i
T3 ANl idQuery:; vI_FALSE
resetDevice: VI_TRUE
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2. Fy oI xOREICHIETHHNMED O DHZE. FlE 5 CEHLE
9. DMM F7/z1358& T/ E NI PXI-4110 OF v > %I x B AimFI(C
BHELEWNWTSES,
ZOMTRTOHAECDNTIL, 10OLS (2. DMM &40 E&
firE NI PXHN0 DF + )b x B A FICHERE LU ET.
5} 2% Frralad FRMROF¢URNERLET. TO5AOTH (& IS
DF ¥ FRIINBEBERZ T ZE,
3. RADF v oIV xOEBREBEICLIED>T. DMM 8L E T,
4, R QITRULEF Y IV xDOREICHIGT HEMBREEFERL T,
HNEFamEEBRLET,
5. TniDCPower #1E] VIZ{ERL T, NIPXI4110 Z:BEEE— KIC
LETY,
LabVIEW VI C/C++ BB L
LIFONRS A= 2ERL T,
aHMEBNY )L Do sl AUk | [niDCPower Abort] ZMUMELET,
I5-AAT5-H0 l®) IS-4A vi: niDCPower init] 5 DEHHISE
AV V1%
6. niDCPower EEL NJLZEH#R] VIZFER L TEE L NILEZ#ERL
7.

LabVIEW VI C/C++ BABIETNH L
UTD/INZA—=45%=FERBL T,
rniDCjPower_ConfigureVoltageLevelJ

sHMEN L RIEGFr e SHBIES VL FILE ERUHLET.
Fya N5 _,ﬁ _ vi: niDCPower_initl M5 MDEHAIZS
__ EELRNL I5-HN A
I5-ANTSHL channelName: x
level: & 9 OF ¥ > x DRIEIZHIS
THHNE
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7. TniDCPower ERFIRZ#ER VI ZERAL T, BRHIREHEERLE

ER
LabVIEW VI C/C++ BB L
LITFDINZ A= %=FERL T,
miDCPower_ConfigureCurrentLimit]
EFHUVHLUET,
i LT . P
BB F) poeg smgnlgn | VE, [nibcrover inic) D5 DR
s ¥ e p— _ AD %
EEHR r“@ = I5-4A channelName: x
I3-ARI5-HL) behavior:

NTDCPOWER_VAL,_CURRENT REGULATE
limit: & 9 ITRLAF ¥ I xDRIEIC
IS Y B EREEE

8. niDCPower £ HEHZ#RK] VI #FERL THENEEEZBRLET.

LabVIEW VI

C/C++ BABMUH L

LA RS
sSHAENFIL
Fyr

I3-ANI5-kls

I CFL e SHRIER I F LR
2=
e [ IS-4H

LTINS A—-45ZFERLT,
[miDCPower_ConfigureOutputRange]

EHOHLET,

Vi niDCPower_init] M5 MDETHAIZE
A 1%

channelName:; x

rangeType:

NIDCPOWER_VAL_RANGE_CURRENT
range: & 9 [LRLAEF v o3RI XD
‘IS T S E R E

9. TniDCPower HiA1EMLZHER VIZERL T HOZFEMICLE

ER
LabVIEW VI C/C++ A UH L
LIFONRS A= 2ERL T,
[miDCPower_ConfigureOutputEnabled]
sHMEN R I EHAENLRIMN | EHUHLUET,
Fyrd - . . , . S
TP I3-%Hh vii mibpcPower_init] M5 DEHAIZS

IF-ANIs-HkL

AV V1%
channelName: x
enabled: VI_TRUE
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10. niDCPower Z7O/87 4 / — RZFER LT NEHLT 25> 7ILEY
ZIREELET,

LabVIEW VI C/C++ BIBIMUCH L

LIFONS A= 2ERL T,
[niDCPower_SetAttributeviInt32]
EFHUVHLUET,

vii miDCcPower_init] /MSDEHAIZS/\
v RIL

attribute:
NIDCPOWER_ATTR_SAMPLES_TO_AVERAGE
channelName: x

value: 300

HMBAY RN ~F = ochome ERBIES L FAL
Fylrd N ey PO A F AL
B—p EE IR I

11. TniDCPower B8] VI #ER L CTHEREERLET.

LabVIEW VI C/C++ AU H L

LFONRSA =5 %ERL T,

MBI o o S )| [ DCPONST TRt ate] ERUILE

T5—AA(TS— 1L 29 I5-

vii miDCPower_init] M5 MDETAIZS
N2 RIL

12. NIPX-410 DHADEFEST HETIWEFELET.

18, Fv IV xDREICHISY D HHED O DIHE. FIR 14 ITEHES .
ZOMDEHEDIZEE. DMM ZERL THABRZAELET.

14, AEMRZRFLET. Tv )b xOREICHIST DHEHNED 0 DiF
B AEETVEEA, AEEORDYIC T0) ZREHELET,

5} AT miDCPower ME) VI £EAL THABRENE LET, HAEHN 0 DAL
ERICHET 31212, DMM/ 2887 & NI PXI4110 BB A S AL
BCLERBLET. TORTACOEABOBAL DMM LoEREE
NI PXI-4110 [C#E#H L £ T
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LabVIEW VI

C/C++ AT L

sHMEN R

sHBlEE LRI
- BIE

MER(F
IS-ARIs-H

Feying 00

TS

LUTONRSA—-ZFERL T,
lmiDCPower_Measure] MUK LET,

vi: niDCPower_init] M5 DEHAIZS
AV )7

channelName: x
measurementType:

NIDCPOWER_VAL_MEASURE_CURRENT

15.
16.

17.

AEEELTHELET.

AEREZFHETSICE. FIE 15 TEFLLAEREE, FIE 14T
SRR UICAEBDEERDET,

AEBRED. R ODTF ¥ R xDEETHREDT X MEIRRIED
HREENTHDH_LEHRALET, DMM BEFREZAET S
&, MEMFREOR LY ICHFBRBASZEENTNET, BEBRED
TR MERRMEDEENTH S5HE. NI PXH0 25T HLEDH

VET.

R IICRLE, Ty oI xDEERBAICHTDITNTOREIC

MUTCFIE 4~ 177 2RYRLET. FroRILxDINTOREZE
RALL72&. FlE 19 [TEAXT.

iDCPower EEL NIV Z#R VI E#ERLTEEL NIV EERL

E

LabVIEW VI

C/C++ ABFUHL

sHAENFL

FrodNh
IS-AI5-hl

EELSN _J”’"—'

0

i
&

EHBIEE I

IS-4%AN

LIFOIRS A= #FRL T,
miDCPower_ConfigureVoltageLevel]
EFHOELET,

vii mibDcPower_init] M5 DEHAIZE

N BRIV

channelName: x

level: 0

20. TniDCPower EhEMILZ#ERR VIZEFERL T, HHOEEMNLE

ERS
LabVIEW VI C/C++ MEUHL
LUTONRSA—-5ZFERL T,
[niDCPower_ConfigureOutputEnabled]
SN R B EHBIEE v FILEAR EHRUOHELUET,
Ferihd - B . i R
W 540 vi: nipcPower_init] %5 DFHAIZS
I7=ANT7-kls N BRIV
channelName: x
enabled: vI_FALSE
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21. DMM &L aRDER« U L &9,

22, R QITRULETRTORKRIADTF ¥ > RIVIZTH L. FlE 1~ 21 24
UIBLET., EF v RV EERICEWTIRNTOREZRIT TN
(. ZOERDIRFEIITT T,

23. TniDCPowerBAL %1 VIZFERL Tty a & TLET.

LabVIEW VI C/C++ BERUH L
LTINS A= %#FERLT.
SEMENYEIL WN:IET nibCPower_close] ZMUHLET,
T3-A (T30 B T3-HA vi: mipcpower_init]| 5D
N BRIV

TNA RIPTNTOREET X MCTEHE L. NIPX-4110 BARAERD SR
NTHhD5E. HEFIRIERAIETT,

®|O  NIPX4N0 BHNSA =5 T X MHIRRE (ERAIEHEE DKL)

HliER TR MHIBR A
Fv R | EiiiEH R%E Q) A (V) ” @ (A) (A)
0 1A 1 F=T> 0 +0.002000 +0.004
2 5 1.25 +0.002050 +0.004375
3 5 25 +0.002500 +0.00475
4 5 3.75 +0.004000 +0.006063
5 5 5 +0.005500 +0.008000
1.2 1A 1 F=T> 0 +0.002000 +0.004
2 20 5 +0.002050 +0.004375
3 20 £10 +0.002500 +0.00475
4 20 £15 +0.004000 +0.006063
5 20 20 +0.005500 +0.008000
1.2 20 mA 1 F=T> 0 +0.000012 +0.000035
2 1.000 5 +0.000020 +0.000043
3 1.000 £10 +0.000027 +0.000050
4 1.000 £15 +0.000035 +0.000058
5 1.000 20 +0.000042 +0.000065

TF IV AREER. HAREDE. FvxL 2 RER. EARBEOE.
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FEEICL Y. NIPXI-4110 DHEME EL. EEPROM ADF++ ) 7L —
A AMBLPEEBRROAEHFINET, 1 F(CT1EH. £2(L
NIPX-4110 DREEDNF+ U TL—> 3 > T X MBREDEFIN S5 7=
BFICIFEREZITo TS,

FEEICKY, LITONIPXHT10 R DHEENE T,
o BEHNEE
o BREAERE
o ERHNMEE
o ERAEWRE

5} 2%  UTOFECHNT. LobVIEW DAAEILDNTIE C/Cr BIHMIFIH L)
CREShAEESERLT LS,

5} 2% NPXA0 SBAORIF R FCABL. 10U TL— 3072 REIRED
HENTHDHEED. NI ELMAEERERIETH2OHICHAEETO CEEHEL
TWEYT (L. RAETRHUEEA), AEFIEZTORVMES. T/NAX
FREGTICFr VI L—a v BRFBLUA R RFFr U TL—2 3 iB
EBEREEH T HIC(E. niDCPower #A3B+F+ U 7L — 3 »E#HE) VI
(nipcPower_InitExtcal) ZX{TL. action % mibCPower VAL_COMMIT]
ZEELT MNiDCPower 488+ + U 7L — 3 &L %1 VI
(niDCPower_CloseExtCal) TTLTLEZL),

FEEE. MRAL O a2 BFUYBRLTREORINL/IZCLEZRRELE
ER

BE/OISIVI/REERETS
LTOFIEEZRTLT. NIPXH4II0DERET/AI IV JBEEHEL
7. £ 100ERECHLTZOTR PERTLET,

1. TniDCPower s\ &+ U 7L — 3 > &#EME) VIICKY v 3
VERE By ar N\ RIEREBLET,

LabVIEW VI C/C++ BEMUH L

UTDIRIA-5EFERBL T,
[niDCPower InitExtCall ZFEUH L
yY-24 ﬁmm SHEEIUELES |
KAD—F . _ -
TI5-AN(T5%L I3-dh resourceName; MAX TE|U HT5H

b AV 7 &
password: NI
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*E

2. DMM % NIPXI-4110 DF v > )b x BN mF (CHEHR L E T,

FroxIxld, TRAMROF v o xINERLES, TOT S ADEH x & RE
DF v RN BEBEBRA TS,

3. RIDFv oI xDEHRFREICLZN>T. DMM 2L &£ T,

4. TniDCPower #1k] VIZEAL T, NIPX-4110 Z@BEERE— KIS
LET.

LabVIEW VI

C/C++ BIBMU L

sHEEN L
I5-ANI3-kly

D P

L1©]

sHlEs o I

I5-4+h

LIFONS A= 2ERLT.
[niDCPower_ Abort] ZMUHLFT,

vi: niDCPower_InitExtCall MHD
FHRIES /N RV

5. niDCPower ERHIRZHERK] VI ZEAL T, ERFIREEBEILET.

LabVIEW VI C/C++ AT L
LIFONS A= 2ERL T,
mibDCPower_ConfigureCurrentLimit]
s ERUNELET,
ﬂﬂﬁ‘}‘if F:}é Creg-~~~ SHBIERN L FILES) vii niDCPower_InitExtcCall M5D
}%”ﬁgjm ® IS5-4H sHRIZR /N> BRIV

I3-ANI5-kls

channelName: x

behavior:
NIDCPOWER_VAL_CURRENT_REGULATE
limit: 0.5

6. niDCPower BEL NIV VI EZFERLTERELNILEERL

Y.

LabVIEW VI

C/C++ MU L

LIFONRS A= #FRL T,
miDCPower_ConfigureVoltageLevel]

EFOHLET,

sHENFN FIEGFr SHBER e FILEH
Fyr 4N G@""’:_)E - vii miDCPower_ InitExtCall MH®D
sEL R SN KL
I3-AHIa-hL AT .
channelName: x
level: & 10 ICEEELA=F ¥R xDR
BITHIET HHEE
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7. niDCPower HhAMLZHEAI VIZERL T HAZEMICLE

ERS
LabVIEW VI C/C++ B UH L
UTD/INZA-4%EFRBL T,
[niDCPower_ConfigureOutputEnabled]
sHMBN R Eo R RILEN | EFEUHUET.
Fyrg - . . , , N
Y I3—HA vi: [niDCPower_InitExtCall M5 D

I5-ANTSHL SRS/ KL
channelName: x
enabled: vI_TRUE

8. niDCPower B8] VI ZERL CTHERZERLET,

LabVIEW VI C/C++ BIBIMETSH L

LUIFD/RS A — & & ER LT,
sHEEN P f
T5-AAIS—HLY »O

[niDCPower Initiate] ZMUNHLF
ER

vi: [niDCPower_InitExtCall M5
FHEER/A\> RV

sHAlEE L FILEE
IS5

9. NIPX-4110 DENDEES DET 50 ms EFHLET,
10. DMM 2R L THNBEEZHEL LT,
N BEEEZRHFLET.

12 R 10 ICRLETF v I xDEREICHUTFIE 4~ 11 2R U R
LET. Ty oI xDINTOREZMNELZE. FIR 13 [TEH

£7.
13. TniDCPower BEL N)LZ#ER] VIZERL TEEL NI EERL
E3
LabVIEW VI C/C++ BABEUH L
LITFTONRS A= ZEFERLT.
[niDCPower_ConfigureVoltageLevel |
sHMENFI BEFw FHBIEE L FILER EROHELUET,
AL Rl o _ _ -
EE L~ _J“‘“ I5—#0 vii nibCPower_ InitExtcall MH®D
I3-AH(I5-HL) SR ETAVAI
channelName: x
level: 0
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14. iDCPower i hBEMILZ#EAL VIZERL T, BAZEMICLE
ER

LabVIEW VI C/C++ BIBIMUCH L

UFTONRIA—FZERLT,

miDCPower_ConfigureOutputEnabled]

SHEMEAF BoF sHEEs o ELEn | ERUOBLUET.
Felr b =[] _ . , , .
s I5-4H vii miDCPower InitExtCall M5HD

T2 AL g TN
channelName: x

enabled: vI_raLsSE

15. TniDCPower Cal EEL NV VI E#ERB L TEEL NILEH
BLET,
LabVIEW VI C/C++ BASII TN L

UTDONRIA -5 2ERLT,

[miDCPower_CalAdjustVoltageLevel]

FruiNdh

M
IS-ARIS-HL) mﬂ“‘“ |

I3-HN

EOHLET,
s Vi: nibDCPower_InitExtcall »HSDEt
:El og ~ N
SHMBNY F)l e smm | e R

channelName: x
range: v > )b x DEEEE
numberOfMeasurements: 3

ﬁ%ﬂ%ﬁﬂ measuredOutputs: FIE 11 TR L /2.
F v o2 xDEREICKHT B BEMED
il
requestedOutputs: 7+ > )L xDER
£ (X 1088B) IC9icT 2 EEDES!
16. DMM ED#EEZEZTIRLET,
17. & 10 [TRULAZTRTORBAEF v o xIVICH L. FlE 2~ 16 iF
UIRLET, IRTOF v o RIIVEFEINE. ZOBHOHREEE(LT
TTY,
18. TniDCPower A& F+ U 7L — 3 2FAL 5] VIZERL T,
Yy a ERTLEY,
LabVIEW VI C/C++ AU H L
LIFTDNS A= %FERL T,
[niDCPower CloseExtCall] ZMUAH L
sHAENFI IR 3N

¢ I L—aAEGHIEE T | ,&’Eﬂ

T3—AH{IT-HL) = I3 | vii niDCPower_InitExtCal] /5D
FHAER/ANT BV
action: nibcPower_VAL_COMMIT
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®10 NIPXHN0 HNNRSA—S (BETOY S I VI HERER)

Fr ol R#E HAh (V)

0 ] 0
2 3
3 6

] ] 0
2 10
3 20

2 1 0
2 -10
3 ~20

BREAEHEEZHAET S

LUTOFIEERTLT. NIPXIAII0 DEE B EHELZRFHELET. X 11
DNEREICHLTZIDOTAMERITLET,
1. TniDCPower S48+ U 7L — a3 &2 #EEl VIICKY

tyla ERE, Lyl a NV RILVERELET,

LabVIEW VI C/C++ BEUH L

UTDNRTA=FEFERLT,
lmiDCPower InitExtCall] ZMEUH L

'Jt‘J -A:E ﬁm SHEIZS LY ¥4,
HAD—F e ) -
TI5-AN(T5%L ' I3-dh resourceName: MAX TEJU K TS5

7=TNARE
password: NI

2. DMM % NIPXI-4110 DF v > )b x B A imF (T L E T

5} 2% Fooaat FRAEOFvURAERLET. TO55ADES xERE
DF v FNBEBERATILEL,

3. KRIDFv RV xDBHRFREICLIEN>T. DMM 2L £ 7,
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4. TniDCPower #1kl VIZfEAL T, NIPX-4110 Z@BEERE— FIC

LET,
LabVIEW VI C/C++ BISAMETN L
LUTD/INZA—4%=FERL T,
SEMEN RN E EHBIER Y R MmipcPower_abort] ZFFUHLET,
I5-ANT3-hly O I5-4#h vii miDCPower InitExtCall MH®D
AN R

5. TniDCPower EiHIRZ#EA] VI ZEAL T, ERHREZEKL X

—g—o
LabVIEW VI C/C++ BBSUE L
LTDONRSA—4ZFERL T,
[niDCPower_ConfigureCurrentLimit]
-— EMUHLUET,
SHMENFI HEcE EHEIZE L F LY vi: miDCPower_TInitExtCall MN5HD
FyrtE 2 _ E :E\l 22 /\, R
e B channelName: x
I7=ART3-HLy '

behavior:
NIDCPOWER_VAL_CURRENT_ REGULATE
limit: 0.5

6. niDCPower BEL N)LZER] VIZERAL TEELANILZ#ERL

1.
LabVIEW VI C/C++ BTN L
UTDONRSA—-5ZFERL T,
[niDCPower_ConfigureVoltageLevel |
(E24\ .
E‘fﬂﬁf‘i} F;g oers sHEEE L FILER & ¥rU\Hj L&y 4
FyrAdl il - vi. [nibCPower_ InitExtCall 5D
BELAI —|E===@ I5-4N M
IF7-AINTIS-HL) sHRIER/N> BRI

channelName: x
level: & 11 [CERELE=F v oI XD
REICHET B HHE
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7. niDCPower HhAMLZHEAI VIZERL T HAZEMICLE

ERS
LabVIEW VI C/C++ BASI TN L
LUTD/INZA—4%=FERL T,
[miDCPower_ConfigureOutputEnabled]
sHMEAL R EF sAEN LS | ERUOHUETD,
E Y — i - Co. , -
Y IZ—4H1 vi: niDCPower_InitExtCall MHD

I5-ANTS-HL s/ BRIV
channelName: x
enabled: vI_TRUE

8. niDCPower 7O/87 1« / — RZERLT ITEEMLT B> TIVEU
ZRELET.

LabVIEW VI C/C++ BIBIRUH L

LUTFTONRSA-5Z2ERLT.
miDCPower_SetAttributeviInt32]

EMUHLET,

EERIEE A L] Vi: niDCPower InitExtCall
MoDEHRER/NY BV

attribute:
NIDCPOWER_ATTR_SAMPLES_TO__
AVERAGE

channelName: x

value: 300

SHAMENY N B & nCFawer D

FyRNgp ey PRT A F AL
i —p LR b FE e JIE

9. TniDCPower Fital VI Z#ER L TEBREERL Y.

LabVIEW VI C/C++ BT L

LITONRSA—%#EFERBL T,

Mminc e e

MBI S— eIV R ipCPower_Tnitiate] ZRFUHHLK
- . =3 - °

I5-ANIF7L I3 vii miDCPower_ InitExtCal] MDHD

SHRIZS/N> RV

10. NIPX-4110 DHEADEET HET 50 ms L ET,
1. DMM 2R L THNEBEEZAEL LT,
12, BEEEZRZHRLET.
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13. TniDCPower BIE] VIZERAL THANBEEZAEL XY,

LabVIEW VI C/C++ AW UH L
UTD/INZA—4%=FERBL T,
nibCPower Measure| Z#MUNHLE

sHMEN FIL r @ME) - ?;—iﬁﬂ%%ﬂ) FILEA EE
-~ K |"'“ =, . . ~
};_:i-?;‘l;% M haIIE,':E_tEm \g/-;::ﬁufggi]s;P?ﬁr_InltExtCalJ Mmoo
I3-ANT3-kL) n .
channelName:; x
measurementType:
NIDCPOWER_VAL_MEASURE_VOLTAGE
14, MEEEZEHRLUET,
15, & NITRLEF ¥ R IV xDEREICHLUTFIE 4~ 4% YR
LET, Fr o xDIRTOREZAELAEE. FlE 16 (CHEH
£7.
16. TniDCPower EEL N)LE#ERI VIZFERALTEEL NILEEBEL
£7.
LabVIEW VI C/C++ BT L
LUTFONRSA-—5ZEFERBLT,
[miDCPower_ConfigureVoltageLevel]
sHMENCEL RGP} -~rnneeene SHARS L L EFHUOHELET,
FyiANa = - _ -
EELSI 2 I5-4%H vi: niDCPower_InitExtCall MH®D
I5-AAI5-50 SHRISRANY KL

channelName: x

level: 0
17. TniDCPower £ HhEMLEERI VIZFERAL T, HAZEHICLE
ERS
LabVIEW VI C/C++ BT H L
LUTDONRZ A= ZFRBLT,
miDCPower_ConfigureOutputEnabled]
sHMEASEN ESFa HEESELES | EHRUOHUET,
Ferd - - . . , N
et IZ—4A Vi: niDCPower InitExtCall MHM

IZ= ATkl B ETAVANIIS
channelName; x
enabled: vI_raLSE
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18. TniDCPower Cal EEBIE =] VIZEFRAL TETNEEHEL
£7.

LabVIEW VI C/C++ BIBIMETNH L

LIFOIS A= 2FERLT.
miDCPower_CalAdjustVoltage
Measurement]| ZEUNHLET,

vi: [niDCPower_InitExtCall M5 D

L FHBIZR/AN RV
E o RIDCFarfrnnnnnnnnn SHPIIZS 1 F i
gfﬂ}f:i\;‘jt% @; FHARE v FILE A channelName: x
BMEE | I5-iHN range: ¥ v > )b x DEEEEH

IE
va—é;'i %Iﬁ;&% numberOfMeasurements: 3
A=A measuredOutputs: FIE 12 TFEgkRL

= Frox xDEREICHT S
DMM Th I E[EDELS!
reportedOutputs: FlE 14 TEERL /=,
FroxII xDEREICHT S

NI PXI-4110 TOAIEEDEE S

19. DMM & DR Z L E .

20. R NITRULIEINTORBETF v o3IV L. FIE 2~ 19 2R
UIBLET., IXTOTF v oI EREINEL. OB DRAEEIT
TTY.

21. TniDCPower #4&f++ U 7L —2 3 %L %) VIZFERL T,
Tyl a ERTLET.

LabVIEW VI C/C++ BB UE L

LTINS A= ZFRLT,
[niDCPower CloseExtCal] ZMEUH L
sHEENFI NIDCFur i g—
X7 lz‘—_“le‘JEﬁlEéﬂf’EE ;X; - °
L3-AIHI5-5L 7 Vi rniDCPower_Ini tExtCall 50
FHAER/AN BV
action: nibcPower_VAL_COMMIT
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®|11 NIPXHN0 BHNSA—% (BERIEHEREDFER)

Froxl RiE th (V)

0 1 0
2 3
3 6

1 1 0
2 10
3 20

2 1 0
2 -10
3 ~20

ERLNEEEZRET S

LTOFIEZRTLT, NIPXH4I10 DEREHEEERHELET., X 12
DEF v o RIDREICHLULTIDTRMNERTLET,

niDCPower #4388+ + U 7L — 3 »&#EME) VIICKY

1.

tyrarERE vy alNYRILVERBLETY.

LabVIEW VI C/C++ BT EL
LTINS A—=4%EFERLT.
miDCPower_ InitExtCall ZMUHL

YY-A%, e SREIBAUELES | 4

=
5
[al
f
-
2z

I3-HN

IS-ARISHL) =F

resourceName: MAX TElU HToHN
1=F/INA X%
password: NI

2.

1TIZRT L DI DMM ESNERETTZ NI PXI-4110 DF v >3 )b x

BN F ISR LET,

5} A% Foraiais FRNEOFoURNERLET. TO55ADER xEER
OF v R NBEBEBI T LA,

3 RADTFv oI xDEHRFREICLZN>T. DMM 2L £ 7.

4. R 12ITRLIETF v IV xOREICHIST 2EMBMEZERL
T, SHAERFEBRLET.
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I5-AH(I5—HL) ;IE I5-4h Vi. niDCPower_InitExtCall 5D

BRE YAV )

6. TniDCPower BEL N)VZEH#ERK] VIZER L TEELANILEEBRRL
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1. Fv o) xDREDOEMBIRMED 25,000 QDiHFE. NI PXI-4110 D
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