[image: image26.png]pCB PIEJ0TRONICS



[image: image27.png]



User Guide:  Cable Testing

Procedure Layout:
I. Visual Inspection (All Cables)
II. Continuity and Pinout
A. Cirris Box with Computer
B. Cirris Box Without Computer
C. Portable Cable Test Boxes (400A84)
D. Cables not tested in sections A through C (Without a Connector on any of the Test Boxes)
E. Testing for Off-ground on cables with a floating shield
F. Testing Insulation Resistance of 003, 006, 013, 023, 030, 098 and Similar cables, Per Drawing, Using Megohmmeter
G. Test procedure for a blunt cut (BZ) cable.
H. Test procedure for armored cable.
III. Low Noise
Procedure:

NOTE: All pictures shown below are for reference only. Actual pictures and models may vary.

I. Visual Inspection (All Cables)

1) Visually inspect each connector for the following
a) They are properly assembled
b) No excess epoxy
c) Pins are securely attached
d) They are not dented, scratched or damaged in any way
2) Visually inspect each cable for any nicks, cuts or physical deformities

II. Continuity and Pinout

A. Cirris Box with Computer
Test all cables with mating connectors or fixtures on the Cirris box with Computer. (NY ONLY may test single pin or socket connectors that fit on the portable cable testers (400A84, etc.) with cables 50 feet or shorter.) If the cable terminates in a BZ (Blunt End) then prepare cable as per section G. and terminate the end to the spring clip including shielding, refer to step 3.
1) Running The Program 
a) Start the Cirris Tester program from the desktop. See Figure 1.
b) There may be a slight delay before software starts up.
c) If the Cirris tester is not connected to the computer properly, or it is not turned on, an error message will appear. Otherwise the main screen will appear as shown in Figure 2
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Figure 1 - Easy-Wire Icon
[image: image2.png]& Login Name: Master Login

Test Program List 8 0

2 010M92
11A10 Learn/Create Test Program

2012403
2013v03 e Select a Test Program from lef, then:

019805/10 "
° 019820/ (DEditpview

19830
Verif
@ 019EH00SCA (B yerify

@ 019EHO10CA

@ 019EHO10JY

@ 019EHIY-0005
32M15

@ 034AY001 W

@ 034AY00SHW

@ 034AY010LC

o C

@ 034AY020NF

@ 034AY030LC

@ 034AY100W

 034AY 1701 Version: 2012.4.1.2050

@ 034CALN-0001 )

s100/Essy Touer TN
2034D10
034020 128 points, 1000 VDC, Scanners: 1000
@ 034EHODICA vDC

s Search for a Test Program

All | <@ Select anew category

i





Figure 2 – Test Program Main Screen

d) Look at a green “Ready” message on the bottom fight corner of the home page. If you see an “Error” message restart program. See Figure 3
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Figure 3 – Error Message

e) To begin a test, select the model number of the cable to be tested. 
1. If the model to be tested is not there, see step 2.
f) Many specials are referenced by the full model number, while standard cables are often referenced by their series since the connections and tests are the same for all models in the series. See Figure 2.
g) Click on the Test  button on the right side of the screen to run the test. See Figure 2.
h) Connect the cable to be tested to the test box connectors according to note showing on the next screen. See Figure 4.
1. The test fixtures needed to test the cable will be listed in the “Operator Note” section of the test window. 
2. There may also be test fixtures listed on the Bill of Materials for the product. These fixtures should coincide with those listed in the “Operator Note”.
3. If there is no note or conflicting information, see an engineer familiar with the product.
Note: Make sure nothing is shorting to any of the connectors on the test box.
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Figure 4 – Program's Note to Connect to the Required Connectors

i) Once the cable is connected the software will start testing. Bend and/or wiggle the cable during the test to check for intermittent connections.
j) If the cable is good, the program will show a green “Testing Good” screen. See Figure 5.
k) If there is no hipot test, the cable can then be removed and the next cable attached.
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Figure 5 – Testing Good Cable
l) If the cable has errors, the program will show those failures on the testing screen, similar to Figure 6
1. If the cable is intermittent, or bad, the program will show a screen similar to Figure 7 and Figure 8
2. By clicking the “?” in the upper right corner, the program underlines the connections with the high probability of being the cause of the failure. See Figure 6
3. Call an engineer familiar with the product 
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Figure 6 – Testing with Potential Errors
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Figure 7 – Cable is Testing Intermittent 
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Figure 8 – Cable has Failed Testing
2) High Potential (HIPOT) Testing 

a) Some cables may require a test to ensure there is no dielectric breakdown at high voltages

b) If the cable has passed the continuity check, and it has a hipot requirement that the tester can perform, the option to hipot will be given. Make sure not to touch any part of the cable, connectors or test box during the remainder of this step. 
c) Click on the START button. Depending on the number of conductors and the hipot test time, this test may take several minutes.
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Figure 9 – Ready to HIPOT

3) Adding New Models.
a) If the cable to be tested is not listed on the home screen, a new test will have to be learned.  A known good cable must be used to learn a new test.  

b) Use a continuity tester and the supplied documentation to check the cable pin out.

c) Call an engineer familiar with the product to create the program. Have the continuity tester and documentation ready.
B. Cirris Box Without Computer

1) To test a cable on a test box with no computer, the instructions are listed below.
a) Hook up the cable to the test box. (Use adaptors as needed).
To get to the home menu press the back button until you see this screen.
From the home menu Press “Set Up Test Program”. See Figure 10.
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Figure 10 – Set Up Test Program

b) Press “Create New Test”. See Figure 11.
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Figure 11 – Create New Test

c) Press “Set Lrn Settings.” See Figure 12.
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Figure 12 – Set Learn Settings

d) Press “Set Lrn Res Thrshlds.” See Figure 13.
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Figure 13 – Set Lrn Res Thrshlds

e) Press “Conn Res.” See Figure 14.
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Figure 14 – Conn Res

f) Use the up and down arrows to set the resistance.
If the cable is 20ft or less set the resistance to 10 Ω.
For any cables longer than 20 ft., set the resistance to ½ the length of the cable.
Press “ACCEPT.” See Figure 15.
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Figure 15 – Set Connection Res

g) Press the “Back” button twice to get to this screen.
Press “LEARN.” See Figure 16.
Note: If resistance is below specification then the cable will fail for low resistance at this step.
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Figure 16 – Create New Test

h) Verify with the router that the cable signature is correct.
Press “TEST.” See Figure 17.
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Figure 17 –Verify

i) Wiggle the connectors during this screen to check or intermittent connections.
If the cable PASSED you will hear and nice beep and see this screen.
Press “STOP TEST RUN.”
Switch to the next cable and repeat from step 8. See Figure 18.
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Figure 18 – Tests Passed

j) If the cable FAILED you will hear a bad beep and see this screen.
Check if the connector adaptors are good and the connections are clean.
Press “View Errors” and record the errors for trouble shooting.
Press the “Back” button and repeat form step 8 to re-test the cable. See Figure 19.
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Figure 19 – Tests Failed

C. Portable Cable Test Boxes and 400A84 (NY Only)
(All cables 50 feet or less with single pin or socket connectors)

1) Connect cable to test system box and check following items:
a) Proper fit and function of connectors – if they do not mate properly the cable fails.
b) If pigtails are tested, clip leads may be used.
c) Continuity – if any of the green LED’s fails to light the cable fails.
d) Wiggle the cable during test
D. Cables not tested in sections A through C (Without a Connector on any of the Test Boxes)

The technician who built the cable assembly MUST check it for continuity, resistance, shorts and intermittent connections. For finished goods a second technician, other than the technician who built the cable, MUST ALSO assist in testing the cable assembly for continuity, resistance, shorts and intermittent connections. A cable that is used in a higher level assembly is not considered a finished good. For questions, see engineering.
NOTE: All cables in North Carolina MUST be tested by a technician other than the technician who built the cable.

1) Test equipment 
a) Digital multimeter
b) Test leads
c) Wiring instructions for specific cable assembly model

2) Test procedure
a) Continuity & Resistance: NOTE: This is different than testing insulation resistance. Set multimeter to the resistance (() setting. Continuity and resistance must be tested for each connection.
1. Determine the overall length of the cable and maximum resistance.
a. Cables up to 20ft: Resistance must be less than 10(
b. Cables greater than 20 ft.: Resistance must be less than the result of the following equation:
i. (Cable length in ft.) / 2 = maximum resistance
ii. Example: 30ft cable, maximum resistance = 30ft/2 = 15(
2. Test each connection and verify each connection is within specification.

b) Shorts: Set multimeter to the continuity setting (diode check/audible sound). If multimeter does not beep, there are no shorts between connections. Each lead must be tested with every other lead, including shielding (if on the cable).
c) Intermittent Connections: Wiggle the cable at each connector end. If while moving the cable, the multimeter fails to beep or resistance is out of specification, the cable fails. Intermittency test must be performed for each connection when checking for both continuity and shorts.

E. Testing for Off-Ground on Cables with a Floating Shield

1) Attach 1 lead from Ohm Meter to housing of connector on the cable end that has shield floated.
2) Attach the other lead from Ohm Meter to the housing of other connector end of cable.  Read resistance.
3) Keep the Ohm Meter attached to the floated end.  Measure resistance where shield is floated by sticking a sharp needle through the insulation to contact braid.
4) The measurement from the second reading should be higher than resistance from the first reading.
Note: For Ebara products and for all others that 64-pin test box has a connector for, run a continuity test on a Cirrus tester as per print/router.

F. Testing Insulation Resistance of 003, 006, 013, 023, 030, 098 and Similar cables, Per Drawing, Using Megohmmeter

Note: Test system setup before testing cables to make sure insulation resistance of the system is capable of measuring 1 x 1012 by testing insulation resistance without the cable attached.

AEMC Megohmmeter - Model 1000N or equivalent. 
1) Set the dial to [100V, G(] up to [500V, G(] to achieve a reading capable of at least 1 x 1012 depending on the model megohmmeter used.
2) Hook the earth lead to the ground of cable.
3) Place line end on center lead.
4) Leave the other end of the cable free.
5) Meter should go above 1,000 G( (1x1012Ω). If it does not cable fails.
NOTE: Cables that fail may be put in 250( F. oven for 15 – 30 minutes and then retested.
KEITHLEY Keithley 6517 Type Megohmmeter

Warning
Make sure the voltage source is in standby mode. In standby, the OPERATE indicator is off. The OPER button toggles the voltage source between OPERATE and Standby.

Note
To ensure proper operation, always enable Zero Check (“Zero Check” displayed) before changing functions (V, I, R, or Q). The Z-CHK button controls the zero check feature.

Note
It may be necessary to press and hold buttons in order to ensure the meter recognizes the button press and execute the desired function. Especially, Z-CHK, CONFIG.

Recommendation

Make sure all fixtures and adaptors are clean prior to execution

1) Enable the zero check by pressing the Z-CHK button. See Figure 20.
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Figure 20 – Using Z-CHK Button

2) Select the Voltage source – manual
a) Press CONFIG and then R buttons
b) Use the ◄►keys to move the cursor (blinking digit), to menu VSOURCE, press ENTER
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Figure 21 – VSOURCE Menu

c) Press ENTER to display MANUAL or AUTO. See Figure 21.
d) Use the ◄►keys to move the cursor to MANUAL and press ENTER, then EXIT. See Figure 22.
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Figure 22 – Manual Setting

e) Use ▲ and ▼ to select the desired voltage setting, the first press will put the put the meter in “EDIT” mode.
f) Select 100V for cable assembly testing.
NOTE: It is not possible to adjust the voltage level if the AUTO V-source is selected.

3) Connect the mating connector test fixture to the probes inside the Keithley 8002A test box. See Figure 23.
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Figure 23 – Connecting to the Keithley 8002A Test Box
4) Cancel the Leakage Currents in the resistance test fixture.
a) Make sure only the mating connector test fixture is connected to the Keithley meter/ 8002A. (I.e. no cable that is going to be tested is connected.
b) Press the I button to select current measurement. Disable the zero check by pressing the Z-CHK button.
c) Press OPER to enable the output voltage selected. The light indicator will illuminate.
d) Select the lowest possible measurement range, using the RANGE ▲ and RANGE ▼ buttons.
e) Press the REL button to zero the reading. This cancels the leakage current reading.
f) Press OPER to select standby mode for the voltage source.
1. Press CONFIG and R to display CONFURE OHMS menu.
2. Use ◄►arrow keys to select AMPSREL menu item, press ENTER.
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Figure 24 – Configuring Ohms

3. Select YES to establish the current REL value.
4. Use EXIT key to back out of the menu. See Figure 24.

5) Connect the cable, device under test (D.U.T), the test fixture.
6) Close the cover on the 8002A enclosure to ensure the interlock detection circuit closed.
NOTE: If the source indicator is flashing, the source has gone into current limit and is NOT providing the desired voltage to the D.U.T. The setup must be checked for proper connections and/or voltage source needs to be adjusted lower. Reference step 4 for adjusting the source voltage.
7) Wait until reading stabilizes.
8) Read and record, if required, the display. The insulation MUST be => 1.0E12 or specified on the router.
NOTE: Cables that fail may be put in 250( F. oven for 15 – 30 minutes and then retested.
9) Press OPER button to return voltage source to standby mode.
10) Enable zero check by pressing Z-CHK button.
11) Repeat steps 7) through 13) for each D.U.T required.

G. Test Procedure for a Blunt Cut (BZ) Cable.
NOTE: Purchased cable assemblies, without a second connector do not need to be tested, unless otherwise specified. (Example: purchased 050/052/053-BRBZ)
1) Prepare blunt cut end of the cable for testing:
a) Strip cable within tolerance. Make sure the cable will still meet specification after it is blunt cut, as stated on the job paperwork.
b) Trim back insulation.
c) For braid (if necessary), separate into 2 equal parts, remove ½ and twist remaining braid together.
2) Use CIRRIS Box to test cable:
a) Follow the CIRRIS box program procedure in step V – A (Cirris Box with Computer). 
b) If the CIRRIS box cannot be used due to the number of leads or they cannot be secured into the spring clip connectors, then follow step V – D (Cables without Connector on test Boxes).
3) Blunt cut (BZ) the cable end(s), within tolerance of the overall length specified by the job paperwork.

H. Test Procedure for Armored Cable.

1) Test cable for continuity and resistance as outlined in previous sections.
a) Check for shorts between each pin of the connectors and the armor using test leads and multimeter set to continuity setting (diode check/ audible sound).
b) Touch test lead to pin of connector.
c) Touch second test lead to armor.
NOTE: If multimeter gives audible alarm, cable may be reworked.
d) Repeat a & b for each pin on the connector.

III. Low Noise

If called out on router (Record data on TA056) (TEST CABLES UPON RECEIPT OF CABLE SPOOLS)

1) Test cable and continuity test
a) Build 10’ 003/006/030/098 test cable with 10-32 connector on one end.
b) Test for continuity.

2) Test equipment used:
a) Charge amplifier - PCB Model # 462A (Set range to 1K (1000 pf) and dial at 10)
b) Test fixture - PCB Model # TB-4
c) Oscilloscope (Set to .001 V/DIV)
d) 10’ 003/006/030/098 test cable (10-32 connector on one end)

3) Test procedure
a) Connect the oscilloscope to the output connector of the charge amplifier.
b) Connect the cable under test to the input connector of the charge amplifier.
c) Install cable in test fixture TB-4 as per Fig. 1
d) Attach mass for cable being tested.  (Mass is equal to the weight of 40’ of cable.  (4.8 oz.)
e) Drop cable 3 times and take the peak-to-peak reading from oscilloscope.
f) Noise level should be within specifications.  (Refer to DWG. NO. 2990)
g) Test cable in 3 different locations. (equal distances across 10’ cable)
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