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Cable Tester Automation
by Christopher E. Strangio, CAMI Research Inc.

(Reprinted from the May, 1998 Issue of Connector Specifier Magazine)

Strong demand for contract manufacturing coupled with a shortage of skilled labor
places new stress on companies trying to maintain product quality and grow their busi-
nesses. Training unskilled workers for specific assembly and test jobs takes time, and
may prove unsatisfactory if quality cannot be maintained. Further, with the added
requirements of ISO 9000 certification, faults in procedure or documentation could cre-
ate problems for the company’s customers and its reputation. PC-based test automation
addresses many of these problems, particularly for contract cable assembly shops and
OEMs. We review the approach CAMI Research Inc. has taken with the CableEye®
tester to automate test, fault isolation, labeling, and documentation to ensure test con-
sistency and reduce susceptibility to human error.

Manufacturing errors are inevitable. Through quality control, we seek to keep those
errors to an absolute minimum. Achieving this depends largely on reducing human
error in assembly and test. Our PC-based approach to cable testing advances the tech-
nology by:

1 — maintaining a secure, accurate cable database,
2 —displaying cable wiring and errors graphically,
3 — automating control of the test process, and

4 — providing high-quality documentation.

The balance of this article shows exactly how these capabilities help the operator avoid
errors and improve throughput. It is important to note that the attributes of our tester
result from the PC’s high-resolution color graphic display, hard disk mass storage, pro-
grammability, and graphics printer drivers. Lacking a PC, these attributes would not be
possible.

Benefits of a Computerized Database

Reliable testing depends absolutely on accurate comparison data (“golden” cable data).
Given accurate data, we must also ensure that the operator loads this data into the
tester flawlessly. Uncertainty on either of these requirements can only reduce our confi-
dence in the test results. A computerized database offers many advantages in these
regards:
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1 — The cable data you store will never change and can be managed by one respon-
sible quality control engineer. You may then distribute it by the company’s network
to remote PC-based test stations.

2 — Data backup, a critical element of any system wide quality program, is easy and
fast, and can even be made automatic.

3 — You may easily exchange cable data with your customers, or with an overseas
factory, using modems or e-mail. By entering cable specifications in computer-read-
able form at the beginning, you are simultaneously creating model data for the
tester, and eliminating any chance for keystroke or transcription errors. This same
data may then be used to generate schematics and documentation automatically,
eliminating another potential source of error.

4 — You may save cables under their true part number. You no longer need a “signa-
ture” or other arcane numbering scheme with which to code cables. Using a cable’s
part number to identify it in the database is more meaningful, and reduces the
chance of operator error in loading data, recording results, or making labels.

5 — The database holds much more information than just cable wiring. With each
record, our CableEye system stores the wire list and schematic, connector types,
label text, and descriptive notes. The text you enter may be of arbitrary length and
include vendor information, customer data, assembly or setup instructions, cost,
related part numbers, color codes, and operator name.

Displaying Information Graphically

People more readily understand images than numbers. We take advantage of that fact
by showing cable wiring graphically, and depicting cable faults with pictorial images
rather than just as numbers alone. Figure 1 shows the wiring of a typical cable contain-
ing jumpers and crossovers. Software automatically computes the wiring schematic
after a cable is measured. In this actual screen shot, the operator has highlighted one
connection (in red) for review. You see the graphic display that results from a single
missing connection (the shield) in Figure 2. A numeric wire list appears on all printed
documentation in addition to the graphic display, and can be shown on the screen with
a single keystroke. The small icon near each connector shows the direction of view into
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the connector. Change the direction of view into either connector with a single
keystroke for the most informative orientation. The operator may choose to display the
wiring if a fault is detected, or rely only on LED lamps to reveal a PASS/FAIL condi-
tion.

im Match Data - Wiring Display

Zocket
DE15 Male DE15 Male

Figure 1: Computer-generated wiring schematic with crossovers and jumpers.

= Wiring Display - Wiring Differences - Missing Connections {Opens)

Motes
wfiring kismatch

DE15 Male

Figure 2: Graphic display of wiring errors showing, in this case, a missing shield.
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Automating the Test Process

Test consistency plays a large role in determining reliability. By completely automating
the test process after the operator attaches a cable, we eliminate any chance that testing
or documentation will differ from one cable to the next. We accomplish this with
“Macros," which are small programs assembled by the test engineer using English-lan-
guage instructions. A Macro can be as short as three instructions, although we show a
more typical one in Figure 3. Macros pause when they reach the instruction WAIT FOR
PB to let the operator mount the next cable to be tested. When ready, a pushbutton on

the tester, or a footswitch, is pressed to continue.

Macro Mame
ExbMPLEZ MAC - Execute
LDescrption Continue
Attach a known -
good cable ta the Step
test figture and then Gt
start thiz Macra. | e
Aifter the good Cloze Log
cable iz measured, —
vou fnay then insert
the test cable. Click
the "'Stop" button
when finished.
M
] e

= Automatic Test X

Test Sequence

LEARN CABLE
wWalT FOR PBE
TEST CABLE
COMPARE TEST TO MATCH
IF MATCH THEM...
EEEF
IF MOMATCH THEM...
EEEF BEEF
DISPLAY DIFFEREMCE LIST
REFEAT 2
*EMND*

Figure 3: A simple Macro that performs
a loop test on a learned cable.
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Figure 4 shows a Macro that prints labels for correct cable assemblies, logs test results to
disk, and prints an error report (the “difference list”) should any problems be found.
The first line of this Macro brings up an entry screen that allows the operator to enter
the name of the assembly to be tested. Alternatively, you may use a bar code reader in
place of the computer’s keyboard to enter this information. If desired, you may embed
the count value produced by the Macro within notes or label text to create serialized
labels and documentation.

= Automatic Test Ed
Macro Mame Test Sequence
LOGTESTI.MAC - Ezecute [[1 ENTER CABLE NAME
- : 2 0OPEM LOG FILE
Description Conbirue {12 LOG HEADER
Thiz example & o 4 WAIT FOR PBE
shiows how ta zet = 5 TEST CABLE
up D'ata Logaing in Shop B COmMPARE TEST TO MATCH
aMacra. Line 2 - 7 LOG TEST RESULT
opens a log file on Close Loo [ [B IF MATCH THEN...
I:Iis_k. Line 3 creates — g BEEP
: “t'ﬁ h'EF‘* " the 10 PRINT MATCH DATA LABEL
oq file. Line
zaves the result of ::12 lFEré EEEE EE THEM...
E;‘;hf;f&iﬁzﬁ'izes 13 PRINT DIFFERENCE LIST
the results of the 14 IFCOUNT =10
entire batch. Line 15 LOG SUMMARY
15 prints the log 16 PRINT LOG FILE
report. Finally, line 17 CLOSE LOG FILE
17 clozes the disk W 18  STOP
file. — 13 REPEAT 4
ll E dit 20 *EMD*

Figure 4: This Macro logs each test
result to disk and prints a label. If
errors are found, it prints an error

report.
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Reports and Labels

Documentation generated at test time certifies that an assembly has been tested and
describes the result. You may produce a test sheet for each assembly, or a single report
at the end of a batch summarizing the result. Figure 5 shows the item report, while
Figure 6 gives the batch report. Your company’s name may optionally be printed under
the title block for reference by your customers.

CableEye Wiring Report TEST DATA 3-14-98 8:23 AM

Name: DB25F-DB25F-S10X RS232 Switchback Cable CAMI ID: 101B

Made by Corrian Cable Company, West Bridgewater Division, Tel: (512) 345-6789, G.B. Selmer Sales Agent
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NETLIST NOTES
L3-SH [ R3-SH RS232 Switchback Cable
L3-1 L3-7 R3-1 R3-7 This female-to-female cable is used
L3-2 R3-3 in any application where two EIA232
L3-3 R3-2 devices are connected, such as two
L3-4 R3-5 PCs via their COM ports.
L3-5 R3-4
L3-6 L3-8 R3-20 This cable is intended for EIA232
L3-12 | R3-23 asynchronous communications (most
L3-20 | R3-6 R3-8 PC-based systems). If you are using
L3-23 | R3-12 synchronous communications, the

null modem will have additional
connections for timing signals.

NOTE: Not all null modem cables
connect handshaking lines the same
way. In this cable, the DTE Ready
(Pin 20) on one side asserts the
Request to Send (pin 5), DCE Ready
(pin 6), and Carrier Detect (pin 8)
on the other side.

Part # RG-EYN254C

LABEL

NULL MODEM SWITCHBACK
Part # RG-EYN254C

CableEye™ by CAMI Research Inc.

Figure 5: Test documentation that you may print on a
laser printer or an inexpensive inkjet printer.
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CableEye Log Report TEST SUMMARY 3-14-98 8:29 AM

Log File Name: TESTLOG1.LOG ALL LINE DIRECT EXTENSION

Made by Corrian Cable Company, West Bridgewater Division, Tel: (512) 345-6789, G.B. Selmer Sales Agent

CONNECTORS = CABLE NAME
LEFT RIGHT
MATCH DATA | DB25 Male | DB25 Female DB25M-DB25F-525D
COUNT RESULT PROBLEM TIME
1 PASS 8:23:42 AM
2 PASS 8:24:15 AM
3 PASS 8:24:55 AM
4 PASS 8:25:10 AM
5 FAIL L-13 R-13 OPEN 8:25:40 AM
3 PASS 8:26:20 AM
7 PASS 8:26:55 AM
8 PASS 8:27:22 AM
9 FAIL L-9R-9 SHORT, L-10 R-10 OPEN, . . . 8:27:48 AM
10 PASS 8:28:41 AM
Total Units Tested: 10 Total Test Time: 4 min 59 sec
Total Units Failed: 2 Average Time per Unit: 30 sec

Accuracy: 80%

CableEye™ by CAMI Research Inc.

Figure 6: A batch report, showing the result for each
cable, prints at the end of the test process.

Technician Training

Our experience shows that test technicians who have not previously worked with PCs
experience a fairly short learning curve in adapting to this equipment. We rely on pre-
dictable, stable, menu-driven software with easy-to-understand messages, and an on-
screen help system with page references to the User’s Guide. Within a week, most tech-
nicians are comfortable with CableEye, productive, and have no wish to look back at
their old benchtop testers.
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Cost

PC-based test equipment relies on mass-produced, interchangeable, inexpensive com-
puter hardware for all but the data acquisition task. As a result, your cost to set up a
PC-based test station becomes extremely attractive, particularly with new basic PCs
now in the sub-$1000 range. Pricing for a 128-point CableEye tester with software and
an 11-connector interface set is $1295. With a typical graphics-capable inkjet printer at
$200, the complete station cost, including a new PC, is under $2500. If you provide an
older surplus PC (a 386 machine will do), the cost will be that much less. Expand the
system to over 1000 test points at $595 per 128-point module. When weighed against
the saved technician time resulting from graphic wiring display during rework, and the
added benefits of a secure cable database, test consistency, and full-schematic documen-
tation, payback will be on the order of months for a busy cable shop.



