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Hardware provided by Texas Instruments:

Null modem cable1

USB Cable1
Multi-cal-test-PCA8

9v Power1

Multi-cal-power-cable1

Multi-Cal-Interface-Cable2

Multi-Cal-Interface-PCA1
Multi-Cal-Master-PCA1

USB-DAQ-Platform1

QTY

Hardware CM must provide:

24V supply1
5V supply1
+/-15V supply1

Agilent 34401A DMM1

QTY
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Estimated Test Time

Disconnect Hardware 3min

Current Mode Test 3min

3 Wire Test 3min

4 Wire Test 3min

Re-connect Hardware 3min

Total 15min / board

Initial Setup 15min
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Recommended Sequence
1. Set jumpers on all 8 test boards for current mode.

2. Connect Hardware for current mode.

3. Test all boards for current mode.

4. Troubleshoot failures.  Send passing boards to step 5.

5. Set jumpers on all 8 test boards for 3 wire voltage mode.

6. Connect Hardware for 3 wire voltage mode.

7. Test all boards for 3 wire voltage mode.

8. Troubleshoot failures.  Send passing boards to step 9.

9. Set jumpers on all 8 test boards for 4 wire voltage mode.

10. Connect Hardware for 4 wire voltage mode.

11. Test all boards for 4 wire voltage mode.

12. Place label on and ship all passing boards.
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Move through 
the menus. 

Shift to select 
menu mode. 

Save Changes 

Set up the HP34401 for RS-232 communications.  The picture below shows 
the buttons that will be used to enter the menus and edit the settings.  The 
following slides show the specific sequence of buttons to change the settings.  
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Shift >

Displays

A: MEAS MENU

> >

Displays

C: TRIG MENU

> >

Displays

E: I/O MENU

v

Displays

B: MATH MENU

Displays

D: SYS MENU

Displays

“1: HP-IB” or

“1: GPIB ADDR”

>

Displays

2: Interface

v

Displays

“RS-232” or

“HP-IB / 488”

or “GPIB / 488”

Press this to 
change the 
display to “RS-
232” if the 
current display is 
“HP-IB / 488”

>
Auto/ 
Man
Enter

Saves Menu 

Change

Press the keys on the HP34401 to set “interface” to RS-232.

Step 1 Step11
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Shift >

Displays

A: MEAS MENU

> >

Displays

C: TRIG MENU

> >

Displays

E: I/O MENU

v

Displays

B: MATH MENU

Displays

D: SYS MENU

Displays
“1: HP-IB” or
“1: GPIB ADDR”

>

Displays

2: Interface

>

Displays 
current 
Baud 
Rate.

For 
example 
1200

v Auto/ 
Man
Enter

Press to 
select 9600

Press the keys on the HP34401 to set “Baud Rate” to 9600.

Displays

3: BAUD RATE

>

Saves Menu 

Change

Step 1 Step12
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Shift >

Displays

A: MEAS MENU

> >

Displays

C: TRIG MENU

> >

Displays

E: I/O MENU

v

Displays

B: MATH MENU

Displays

D: SYS MENU

Displays
“1: HP-IB” or
“1: GPIB ADDR”

>

Displays

2: Interface

> v Auto/ 
Man
Enter

Press to select 

None: 8 BITS

Press the keys on the HP34401 to set “Parity” to “None: 8 BITS”.

Displays

3: BAUD RATE

>

Saves Menu 

Change

>

Displays

4: Parity

Displays 
current 
Parity.

Step 1 Step13
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Use thumb and forefinger of both hands to push both boards 
together.  Make sure the connectors are fully together.
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Connect Interface-Cables to the multi-cal master.  Make sure that the connect 
is not seated crooked.  Make sure thumb screws are fully tightened. 
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Make sure that J0 of the Master board connects to P0 of the interface board. 

Follow the same procedure for J1 and P1.

Master
Interface 
board
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Connect Test 
boards here

Interface 
Boards

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com
http://www.pdffactory.com


JMP1 =  Position without label
JMP2 =  Position without label
JMP3 =  XTR
JMP4 =  XTR
JMP5 =  XTR
JMP6 =  XTR
JMP7 =  XTR

Current 
Output

Jumper Positions for Mode
Mode

LOW4 (30mV), HIGH3 (12mV)5
LOW5 (81mV), HIGH4 (51mV)4
LOW4 (30mV), HIGH5 (98mV)3

LOW3 (6mV), HIGH2 (3mV)6

As shown above
LOW1 (0mV), HIGH2 (3mV)

0

LOW2 (1mV), HIGH3 (12mV)1

LOW3 (6mV), HIGH4 (51mV)2

LOW2 (1mV), HIGH1 (0mV)7

Jumper Positions for sensor 
emulator

Interface 
Board
Channel

Set jumpers 
on Test 
board
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Label the test boards according to the channel they will test.  Each test 
board has unique jumper settings for HIGH1 – HIGH5, and LOW1 –
LOW5.  Each test board has the same settings on JUMP1 – JUMP7.  
See previous slide for jumper settings.
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+15V, -15V and GND labeled 
15vP, 15vN, GND. VmP, and VmN insulated 

and not connected.

ImP, and ImN connected to 
Agilent 34401A

ImP to I, ImN to LO
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Final Connections.

USB and 

9V Power Cable

Interface cables from 
master to interface board.

Power and DMM 
cable Power and 

instruments 
connections
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1.  Select the “Config Cal” tab.

2.  Press the “Load Sensor Model Configuration”

3.  Select “iout.csv” and 
press “Ok”
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1.  Select the “test” tab.

2. Select the “Init Test”
button.

3.  Select the “factory.txt” and 
press “Ok”
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1.  After pressing “Init Test” the 
limits will be as shown.

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com
http://www.pdffactory.com


1.  Press “Test Board”

2.  The “Fast Scan” test will start.  Passing 
units will be shown in green.  Failures in red.

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com
http://www.pdffactory.com


After the “Fast Scan” test the program will prompt you to 
change the test board switch position (see next slide).  
After changing the switch position press “Ok”.
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The switch on all the test boards must be in 
the LOW position.
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After the low test completes, the software will prompt you to 
change the switch position to HIGH (see next slide). After 
changing the switch position press “Ok”.
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The switch on all the test boards must be in 
the HIGH position.
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The software will prompt you when the test is 
done.  Make sure that all the test results pass 
(Green). 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com
http://www.pdffactory.com


Test failures will show up as red.  

1. Check for loose connections on the cables

2. Check for incorrect jumper settings on test 
board.

3. Check power supply settings. 
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Turn off power supplies. 
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HP34401
DMM

InputSense
HIHI

LO LO

I

Linear Power 
Supply

POS

VmP

VmN

ImP

ImN

15vP

+15V -15V

Linear Power 
Supply

15vNGND

Multi-Cal-Master-PCA
J9

Ammeter  
plugs not 
connected

SupP SupN

5V
GND NEG

Common Ground between 15V and 5V supply

Connect:  Power and DMM as shown below. 

Important: Reduce Loop/Linear Supply to 5V and

connect negative terminal to the +/-15V ground (GND).
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JMP1 =  Vto1
JMP2 =  Vto1
JMP3 = Position without label
JMP4 = Position without label
JMP5 = Position without label
JMP6 = Position without label
JMP7 = Position without label

Vout
3-wire

Jumper Positions for Mode
Mode

LOW4 (30mV), HIGH3 (12mV)5
LOW5 (81mV), HIGH4 (51mV)4
LOW4 (30mV), HIGH5 (98mV)3

LOW3 (6mV), HIGH2 (3mV)6

As shown above
LOW1 (0mV), HIGH2 (3mV)

0

LOW2 (1mV), HIGH3 (12mV)1

LOW3 (6mV), HIGH4 (51mV)2

LOW2 (1mV), HIGH1 (0mV)7

Jumper Positions for sensor 
emulator
(same as last test)

Interface 
Board
Channel
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Connect all other cables as shown in “Current 
Loop Test”

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com
http://www.pdffactory.com


1.  Select the “Config Cal” tab.

2.  Press “Load Sensor Model Configuration”

3.  Select “Vout_3_wire.csv” and press “Ok”
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1.  Select the “test” tab.

2. Select the “Init Test”
button.

3.  Select the “factory.txt” and 
press “Ok”

Run Test as shown in “Current Loop Test”
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1. Power settings for this test are the same as the previous test. 

2. Jumper settings on the test boards is different (see next slide).

3. A different configuration file needs to be loaded (see in future slide)

4. Cable connection and test operation is the same.
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JMP1 =  Position without label
JMP2 =  Position without label
JMP3 =  XTR
JMP4 =  XTR
JMP5 =  XTR
JMP6 =  XTR
JMP7 =  XTR

Current 
Output

Jumper Positions for Mode
Mode

LOW4 (30mV), HIGH3 (12mV)5
LOW5 (81mV), HIGH4 (51mV)4
LOW4 (30mV), HIGH5 (98mV)3

LOW3 (6mV), HIGH2 (3mV)6

As shown above
LOW1 (0mV), HIGH2 (3mV)

0

LOW2 (1mV), HIGH3 (12mV)1

LOW3 (6mV), HIGH4 (51mV)2

LOW2 (1mV), HIGH1 (0mV)7

Jumper Positions for sensor 
emulator
(same as last test)

Interface 
Board
Channel
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1.  Select the “Config Cal” tab.

2.  Press “Load Sensor Model Configuration”

3.  Select “Vout_4_wire.csv” and press “Ok”
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1.  Select the “test” tab.

2. Select the “Init Test”
button.

3.  Select the “factory.txt” and 
press “Ok”

Run Test as shown in “Current Loop Test”
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Turn off power supplies. 
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1. Disconnect power and 
USB cables. 

2. Disconnect all other 
cables
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Use ejectors with thumb 
and forefingers to 
separate the boards.
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1. Select the next untested master board to test.

2. Re-connect cables.

3. Turn on-power

4. Repeat all tests with the new board. 

5. Continue this cycle until all boards have been tested.
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1. Label must show date of test. 

2. Recommended placement.  You can choose another location.  
Do not place on component or exposed trace. 

3. We also recommend contract manufacture name or logo. 
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