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Introduction

1.1 Welcome

Thank You. Congratulations and thank you for purchasing your Horizon Series Tester.
CableTest Systems Inc. is proud of its Horizon line of testers and warranty’s them for one
(1) full year parts and labour (please see our complete Warranty at the beginning of this

manual).

Where to get more help:

Check out our web site: www.CableTest.com
Email our Support Team: service@CableTest.com
Call Toll Free in the US and Canada: 800.495.1998
International: +1 905.475.2607

Fax:

+1 905.475.2609

1.2 Abbreviations and Symbols

Important: Additional User Information

Caution: Indicates how to avoid potential damage to
parts/components or loss of data.

Warning: Indicates how to avoid potential bodily harm.

Keyboard Shortcut — Horizon Lite user navigation information
Examples of Horizon Script Language

Emergency Power Off
Expansion

Faulty End Recognition
High Current Source
High Potential Test
High Voltage

Low Voltage

Measurement Board
Groups of test points, sorted by their connections (Nets).
Product Under Test

Tool Command Language
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1.3 Safety

Warning!
This product generates high potential as a test stimulus when programmed to do so.

To avoid the risk of shock do not attempt to service the supply beyond the described
steps in the User's Manual.

To avoid the risk of shock or personal injury, do not remove the product covers while the
unit is operating or connected the AC mains.

Use only a power cord rated greater than the input current rating of the external power
supplies. Use only a cord in good condition.

If liquid is spilled on the unit, shut it off immediately and disconnect it from the AC mains.

Ensure the unit is properly grounded using a reliably grounded AC mains input at the
external power supplies.

Do not touch any exposed wiring on your product under test (PUT) while the High
Voltage lamp is illuminated.

For additional safety it is recommended to use an approved EPO (Emergency Power Off)
switch during High Voltage testing.
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1.4 Built-In Safety

The Horizon Series Tester has built-in safety systems:

Interlock:
EPO (Emergency Power Off) switch connected to the Horizon’s I/O can be used as
emergency high voltage shut off.

Software Safety:
The H1500 will not perform a High Voltage test on a product that has failed either
continuity or isolation.

By default, the software pauses before running a High Voltage test. The operator is
prompted to continue.

@ The operator prompt before High Voltage tests can be disabled — enabling it
allows an immediate High Voltage test to follow a passed Low Voltage test.
CableTest Systems Inc. does not take responsibility for injury caused by the
‘Autohipot’ option.
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Getting Started

2.1 Overview

Welcome to the ‘Getting Started’ guide for the Horizon Series Testers. The Horizon can
be used right out of the box, so as soon as you have unpacked it you can begin creating
test programs. No system setup is required to begin testing basic product.

If you wish to explore the ‘System Setup’ options at this time, please see Section 3.

Install the Horizon as per instructions detailed in the Horizon Operator's Manual.

2.1.1 Turning on the System

Turn on your Horizon by toggling the power switch located on the rear panel. The system
will perform a complete self-test and then display the Main Menu.

If, at the end of the sequence, the Main Menu is not displayed, or if you see any error
messages, contact CableTest or an Authorized Representative immediately.

2.1.2 Screen Navigation

You may navigate the Menus of the Horizon LV and HV testers by selecting options on
the touch screen or by using an installed keyboard to select the underlined characters
using the Alt key.

Horizon Lite (H1500-LV2) users must use an installed keyboard and can navigate using
the Alt key and the underlined characters.

Example: For"[_Test  |”select  <Alt-T>

@ By default all affirmative buttons (Ok and Yes) can be selected by pressing
<Enter 1> and all Cancel or No buttons can be selected by pressing <Esc>.

[ Main Menu I
| vas52 |

A detailed tour of the Main Menu will be provided in the
following section. The only two selections you will need for
Sasten Setur || [Erosran Cablc] this ‘Getting Started’ exercise are the Test <Alt-T> button and
paoiar Y| mait naartery  th€ Programming Cable <Alt-P> button.
+ comrast v |[ sme pewn || Please note that Programming Cable <Alt-P> is password
protected as indicated by the small key symbol to the right of the button display. Most
companies want to restrict the ability to perform these types of operations to a selected
few, so a complete, multilevel password protection capability is provided.

Sun., Sep 29, 2002 12:37 FPM

Test Self-Test J

@ The factory installed Password is "1234".
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2.2 Learning Your Cable

The easiest and most straightforward method of programming the Horizon is to use a
known good sample or "Golden" cable for each type of cable to be tested. The
parametric model for this cable is then stored internally in a simple ASCII file and used as
the basis for testing all cables or harnesses of the same type and configuration. For that
reason, the first time you "learn" a given cable, care should be taken to use a known
good sample. However, once a cable is "learned", all of its parameters are retained in file
until deleted, so this process needs to be performed only one time for any given cable.
For more information regarding test programs as ASCII files, see Section 9.

@ The following procedure assumes that you are using standard CableTest
adapters. If you are not, then you must first program, or "learn”, the adapter
using the procedures defined in section 6. Adapter characteristics are also
stored in a simple ASCII file.

TO LEARN YOUR CABLE
Enter your passwor cmmmn - On the Main Menu, select Program Cable <Alt-P>. The
( — *’I“l‘* o )| Horizon will ask for a Password. The factory installed

Password is "1234". Type in the Password and select Enter
<Enter J>. The Programming Cable dialog appears.

I | I G
\;HLIILIFMH
[ e q[®=e]

@ As soon as you feel comfortable with the operation of the Horizon, and before
you put it onto the production line, you should change the Password to one of
your choice using the procedure outlined in Section 3. This will prevent
unauthorized personnel from altering setup information or the cable and
adapter databases.

@ For the following exercise, it is assumed that you are using a simple end-to-
end cable with no embedded components and no free ends or “flying leads".
The Horizon can easily handle complex cables and harnesses with any or all
of these elements, but it is strongly suggested that you start with a simpler
type of cable until you feel comfortable with the system's standard mode of
operation.
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(=7

CHNON A WN
(EREN RN NN

Figure 2-1: Example Cable (One to One, 25 Conductors)

[l Frogramming Cable ]

Several methods of programming cables are provided in your
: e : new Horizon. These are discussed in detail in the following
Ciemn mew conie — o ]| SECtIONS. For this exercise, we are going to learn a new cable
[ Advanced Netlist Editor | using the standard method.

Using this method, the Horizon will learn all of the cable's resistance and capacitance
parameters, and generate a complete NetList for the cable.

It will then store all of the information in a database, and build a test procedure to be used
for testing cables of the same type in the future. The Modify Existing Cable <Alt-M>
selection allows you to easily change these parameters should you desire, quickly
implementing ECO's to already learned cables, or building up families of similar cables
without always going through the learn process for each one.

Select Learn New Cable — Default <Alt-L>. The Insert Adapter(s) dialog appears.

The top of the Horizon is divided into two sections, each of

e which has four grey connectors. The left most set of connectors

(top and bottom) constitutes J1, as can be seen from the label

w| - [ ] -, 8| atthetop. The two to the right make up J2, and so forth.

~ ===t ][e=me=1] o= ]| Adapters that use a single set of connectors are referred to as a
"Single".

Adapters that use all four connectors are referred to as a "Double". The combination of
four connectors on the left, make up J5, while those on the right make up J6. An Adapter
that uses both sections is called a "Quad "; all eight connectors together make up J7.

The example shows two “Single” HA116’s mounted, but yours may be different. Note
that a given adapter covers the “J” designator in each section. “Single” and “Double”
adapters may be used in any combination and in any location, except that a “Double”
cannot span across two sections.

Insert your adapters in the position(s) of choice and select Ok <Alt-O or Enter J>.
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You are prompted to connect your cable to the adapters. Make
sure the connections are secure and that the cable is hooked
up properly. The system is about to learn exactly what
constitutes a good cable of this type and configuration.

Learn A New Cable
Insert the sample product
then press OK to continue.

ok ]

v Any mistakes at this stage will be treated by the system as a good cable and
may affect the accuracy of later testing.

If everything is correct, select Ok <Alt-O or Enter 1> to begin the learning process.
Some progress bars will appear briefly indicating that the Horizon is analyzing your cable
and storing its NetList and parameters in a uniquely named product file.

“E e ]E The Enter Part Number dialog will then appear. Type a unique
AEEEEEER name for your cable. This may be the actual part number or

@l %EIIZIEIEIEI any other name of your choice. You can use any combination
FEEREADGORE, ] of alpha (upper and lower case) and numeric characters, as
£2 | [ Seace Bar |glear] well as other valid ASCII symbols such as parentheses, *, &, #,
etc. (Numbers and symbols are accessed from the alpha screen by selecting the "0..9"
key at the lower left hand corner; from the numeric/symbol screen, alpha characters are
accessed by selecting the “A..Z” button in the lower left.) The name or part number may
be up to 30 characters in length.

After you have entered the correct part number, select Enter <Enter .J>. The Set Test
Parameters dialog appears.

[ Set Test Parameters [

Under Set Test Parameters you can customize your test by
flame ~ Pronpt]|| Bdapters specifying or modifying your products tolerances. You can set
—— = —==—— up DC and/or AC HiPot testing (if your system is equipped to
Soooelln e perform these tests), and declare any embedded components

Test now_ || cance1 |[ox || (resistors, capacitors, and/or diodes) that your cable or
harness may have.

Another unique feature of the Horizon is that you can apply natural language labels of up
to 30 characters in length not only to each net in your cable, but also to each node, pin,
or connector. This feature can be invaluable in helping the re-work station troubleshoot
and re-work bad cables. All of these will be explained in detail in the next section. At this
point, however, we simply want to show you how to use the NetList to help verify that the
cable you just learned is, in fact, a "golden" cable.

Select Net List <Alt-N> and the Edit Net display will appear.
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T roaammmmm—= - One obvious use of the NetList is to help verify that the cable
A you are learning is a good one (also known as a sanity check).
Reading the NetList is simple and straightforward.

ElE'El Edit k‘ahe‘l ]
(3 51 (] [Been] [rormen) |

In the example shown, the first entry states that Net 1 starts at
J1, connector 1, pin 1 and goes to J3, connector 3, pin 1.

Examining the rest of the NetList clearly shows that this is a one to one cable. If the
result is not what is expected, based on the cable design criteria, it would be one
indication that the cable being learned was not, in fact, “golden”. If a given net has more
elements, such as is common in a harness, or there is more information available, two
periods will appear at the end of the net entry.

Selecting the Open <Alt-P> button would show these additional elements. The Edit
<Alt-E> button allows you to specify exactly on which nets to perform certain additional
tests, such as a HiPot test, if you do not want to perform these tests on the whole cable.
This will be explained in detail in the next chapter. The Edit <Alt-E> function will also be
explained in detail in the following sections.

@ The single arrow keys move the cursor one line at a time, while the double
arrow keys move it a page at a time.

The Label <Alt-L> button allows you to replace any or all the
standard NetList descriptors with natural language descriptors
of your choice. Selecting Label <Alt-L> in the Edit Label
dialog (also accessed with the Open <Alt-O> button) allows
you to rename the individual elements of the net (such as
connectors and pins), while selecting Label <Alt-L> in the Edit
Net dialog allows you to rename the entire net.

For example, you might name an element “red wire” or “red wire with white stripe”, and
name the entire net “signal 1”. You can use any alpha, numeric, or symbolic character so
long as the name does not exceed 30 characters in length. Label <Alt-L> will also be
discussed in detail in the following section. When finished entering any desired labels,
select Ok <Enter > twice and the Save Cable Record dialog appears.

Select Yes <Enter > to save your cable record. The Save
To Directory dialog appears. The Horizon does not rely on the
computer operating system for its directory naming
conventions, so you can create directory names that are
meaningful to your operation.

W|Save Cable Record?il

Feart Mo Diamont 11 oK
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As before, you can use any combination of up to 30 characters. If you want to store your
cable in a new directory, select New <Alt-N>, and you will be prompted to enter the new
name. Select Enter <Enter 1> when through. Then move the cursor until the directory
in which you want to save the cable is highlighted, and select Ok <Enter .1>. The cable
record is saved, and you are returned to the Programming Cable menu.

Congratulations, you have successfully learned your first cable!

Although you can continue the learning process and program as many cables as you like
by simply repeating these steps, it is strongly recommended that you complete this
Getting Started Tutorial by testing the cable you have just learned.

Select Cancel <Alt-C or Esc> and you will return to the Main Menu.

2.3 Testing Your Cable

Many types of operations can be performed with your new Horizon Analyzer, including
testing for shorts, opens, mis-wiring and many other cable faults. If any of these types of
faults are detected, the system will not only report their presence, it will tell you exactly
where they are. For example, "Short between Net#11 and Net#22 at J1, Connector 1,
pin 3", or "J2, Connector 1, Pin 6 wired to J2.C1.17 instead of J1.C1.6". In fact, if, during
the learning process, you labelled your wires and nets, the diagnostics will be in natural
language! For example, "Short between Red Wire and Blue Wire at Round Connector,
pin 3". For now, we will simply perform a set of tests on the cable you learned in the
previous section.

To test your cable
On the Main Menu, select Test <Alt-T>. The Test Configuration dialog appears.

TEmmreErrsrnracomy 1 Ne display shows the Directory and the Part Number for the
IS 20 o nnazstonm. o) CADIE YOU just learned.
%art Humbexr @
EE;SJ?_ICABLE H#HE5x . . .
If you do not see the correct information you will have to press
Select <Alt-S> to select your cable. The Select Part Number

dialog appears.

[ Tools |[Revorts]|[] [Select |

Eest Nou”gatches“:‘ | Cancel I

[0 Select Part Humber =]

Select the part number for your cable, using the arrow keys if
necessary, and select Ok <Enter J>. The Test Configuration
— dialog reappears with your cable as the Currently Selected

|Bef‘resh I Belete

~ Cable.

pack | cancel |[ oK |

B
]

Rl

T
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Only one product is available, since only one product has been learned.

@ This selection process is only necessary if you want to test a cable other than
that shown as the Currently Selected Cable, and will only need to be
performed in the future whenever you need to change the type of cable being
tested.

H Processed
] T

Hadraab § D lats

Gamand b GK

art Humber :
TEET CABLE #5x
Rew. 1

‘ Tools ||£eports | O | Select I

[Test Now| [Batches|[] [ cancel |

[ Insert the Adapteris» ]

HA HA
116 = 116
T

The Horizon loads the selected product.

To start testing your cable, select Test Now <Alt-T or Enter
J>. The Insert the Adapter(s) dialog appears.

Insert the adapters required to test your cable. Make sure that
you insert them in the same order and position as they were
mounted when you learned the cable. Note that the system
will prompt you for any missing, mis-positioned, or incorrect
adapters by flashing an outline in the appropriate position and

by flashing the part number. As soon as all of the proper adapters are mounted, the
Connect Product to Start dialog appears.

N TEST CABLE #5% ]
Connect Product to Start
e

Tested:
Passed: o ]
Failed:

[Error Statistics|[ Diagmose |

‘ Start Test | | Cancel I

Re la: Test

Ereor Statietios il Piasnose

rart Fesi v

Performing Tests

Continu itE

PErromr Statiedioms il

B han s raeaEE

Mount your cable on the adapters. As soon as the cable is
mounted, the low voltage portion of the tests automatically
starts.

The relays are tested and cleaned.

The system will indicate testing progress by displaying a
horizontal bar graph that visually tracks the continuity and
isolation tests as they are performed.

S geat
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@ If you do not see the progress bar, then it may be disabled on your Horizon.
See section 3: System Setup for more details on enabling the progress bar.

Assuming that you are testing the same cable learned in the previous section, you will be
returned to the TEST CABLE menu after testing is completed, the green PASS light will
be lit, and a flashing message will instruct you to Disconnect the Product.

T TEST CABLE #5% ]
Discomnect Product

Tested:
Passed
Failed:

[Error Statistics|[ Diagnose |

‘ Retest | | Cancel I

Note that the display has changed to indicate that you have
tested one product and that one passed. At this point, you
may want to experiment with cables containing different kinds
of faults to fully explore how the Diagnose <Alt-D> button will
track all fault locations, and how the Error Statistics <Alt-S>
key reports cumulative statistics on type and number of faults

found. (The Retest <Alt-T or Enter > button allows you to perform the same series of
tests in the event that you discovered some problem in the test setup.)

@ The act of fully connecting a cable automatically starts the test, while
disconnecting the cable automatically re-arms the system to start the next
test. If you are having trouble getting your test sequence to start or sequence
properly, refer to the section on Scan Delay in Section 3.5.

@ HiPot testing was not discussed at this time since it was not set up as part of
the learning process for your cable in this initial exercise. If you went ahead
and set up the Horizon to perform High Voltage testing when you learned
your cable, then, for safety reasons, the High Voltage tests would not have
been performed unless the product first passed the low voltage testing.

Congratulations! You have successfully tested your first cable.

When you are finished experimenting, remove the cable and select Cancel <Alt-C or
Esc>. This will return you to the Test Configuration menu. You can select another cable
for testing, or, if you are through for the moment, select Cancel <Alt-C or Esc> again
and you will be returned to the Main Menu.

To turn off the Horizon, select Shut Down <Alt-D> from the Main Menu. You will be
asked to confirm your decision <Alt-Y or Enter >; then, when instructed, turn off the
power. To cancel shut down select No <Alt-N or Esc>.
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P Cowbrast ¥ i TRl Bown |
|

v It is very important you follow the proper shut down sequence. Failure to do
so may corrupt your adapter/cable database.
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3.1 Introduction

Each cable-testing environment is unique incorporating a different set of requirements.
Many of these requirements are built around your testing philosophy and the way you
have setup your production flow, and have little to do with the actual testing process. The
Horizon allows you to make these decisions once for your shop (although you can
change them at any time the need arises), and once they are set, a password protects
them so that they cannot be changed casually.

Pl Main Menn [0

From Main Menu, select System Setup to access the
System Setup menu.

Sun, Zep 29, 2002 12:37 PM

|

Test Self-Test J

System Setus i| [Progran Cablefl

|
=
I
-
-
>
2
m
L]
o
m
L]
|

Backup

a Contrast v shut pown ||

3.2 Inputs

The Horizon has three isolated inputs available through ports on the left side. In addition,
the same port may be used to attach optional Palm Switch(es).

Select Inputs and the Isolated Inputs dialog is displayed.

=)
&

Inputs ][ Outputs

[Time and Date][ Passwords

Gemeral ][ Boxes

[ Scan Delauy |[Palm Switches]

,

Service [ Ok

Icolated Inputs

&

Using these isolated inputs, the Horizon can be incorporated
ComssT | into a PLC or automatic tester. Or, they can be used to
implement external control. The Palm Switch is also
programmed from this same menu.

T}
=
Q

=
=
=

=

Selecting Input 1 (or Input 2 or Input 3) toggles the setting through the 3 options.

Start Test Selected, in order for testing to start, this control line must be
externally activated, usually by applying a 12VDC — 24VDC stimulus.

Reset Fail If a product fails during a test, this line must be reset before further
testing can occur. One possible application is to verify the test fixture
setup.

Retest In the event of a failed test, retest the product.
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Unused Input disabled.

Palm Switch Toggles the Palm Switch function between Start Test and Start HiPot.

Ok returns you to System Setup.

W Make sure that all three inputs are set to ‘Unused’ unless you actually plan to
make use of them. Failure to do so could cause your Horizon to “hang”
unexpectedly because it might be waiting for one of these inputs to be
actuated.

3.3 Time and Date

This button allows you to set the Horizon’s internal clock and calendar.

et Time & Date

Selecting Time and Date on the System Setup menu

T — displays the Set Time & Date dialog.

e

Select Ok to return to System Setup.

Select Time and the Set Time dialog appears. Enter the time of day in hh:mm format
using the 24 hour clock convention. For example, 2:20 pm would be entered as 14:20.

Select Enter to return to the Time and Date menu.

Select Date to display the Set Date dialog. Dates are entered using the mm/dd/yyyy
convention/format. For example, October 16, 1997 would be entered as 10/16/1997.

Select Enter to return to the Set Time & Date menu.
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3.4 General Setup Functions
These functions allow you to customize the Horizon to your preferences.

[ General Setup ]

Select General to enter the General Setup dialog. All settings
= Erowr=== |@ | in this module are accessed by repeatedly pushing the button
Reset Fail|[] [Fail|=PRONETH| . . .
until the desired parameter is set.

Relay Test Opt. Package |

asleer Modev | 15 Win.

[gmart Probe| Remote ort.][ ok |
Volume Sets the internal speaker volume; ‘0’ is softest, 7’ is loudest.
Reset Fail If a product fails, an acknowledgement will have to be entered before

testing can proceed (with passwords enabled the acknowledgement
is the supervisor's password). A check mark means that the feature
is activated.

Relay Test  The internal relays are normally tested and cleaned as a part of self-
test and before every testing session. You can choose to have them
tested and cleaned at the start of every test. A check mark means
that the feature is activated.

Sleep Mode If there is no activity on the Horizon for the programmed amount of
time, it will go into power save mode with the touch screen turned off
and the front panel lights flashing. Simply touching the screen
reactivates the system. The up arrow increments the timer in one
minute intervals, while the down arrow decrements it.

Progress The progress bar of the test will be displayed on the screen. A check
mark means that the feature is activated.

Fail Toggles between four options:

Abort Should a product with multiple states (switches) have
a failure — the test will abort and the product will fail.

Retry Should a product with multiple states (switches) have
a failure — the user will be prompted to try the same
position again until the position passes or Cancel is
selected.
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Ignore Should a product with multiple states (switches) have
a failure — the failure will be logged and the user will
be able to continue testing the product.

Prompt During a test with multiple states (switches) a failure
will cause the Horizon to prompt the user to select
either Abort, Retry or Ignore.

Opt. Package Setup option for additional packages and language control.
Smart Probe Setup options for the Digital Hand Held Probe.

Remote Opt. Setup options for Horizon Control using RS232.

Select Ok to return to System Setup.

3.4.1 Installing software Options

DEECTTOMSTTEE  Opt. Package - Installation of optional software packages
oL — || (TCL, Advanced NetList Editor) or changing the default

Zecet Fait| O [raur]EmOMERS |0 a6 for the Horizon.

Relay Test|[] | Opt. Package
asleer Modew |
[Emart Probel tl!gmote Dpt.” oK I

3.4.1.1 Install Advanced NetList Editor
PEEENCCCIESITEEEC T jnstall the Advanced NetList Editor, select Install Netlist
Editor.

Install Hetlist Editor

Install TCL Package

Uninstall TCL Package

\ |
\ |
[ Uninstall Netlist Editor |
\ |
\ |

Language ][ ox

Select Yes to continue to install the Advance NetList Editor.

’ i The Package Installation Warning menu will appear.
Y Yes Ho | | o . .
T — ==w=d | NO Will return you to the previous menu

£

Jafvaggni g e 3
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mlackage Installation Warwnind]

ackage was previously
unlns alle Frnm he system.

An_ override key ma¥
3bti‘“Ed by contac lng the
ac

[ Enter Override Hey H]

[ ° )
e 1t 1= J[= ]J[=s]
(2 15 1 17 1[===]
\BIIBIIHIIBI}E
nter|
Le 1l 1= J[F 1
Bl______Registration ____[J

'he provided override keuy is
not wvalid.
Try again.

oK

| Enter Registration Key H]

[ C J

(e [+ 12 J[= ][=s]

(=2 1[5 1[e J[ 7 ][=s=]

(e 1= 1~ ][ = I}:
nter|

e J[> 1= J[* ]

[l ___ Registration [

The pruulded reg)stratlnn key
is not val
Try again.

oK

[ Ceneral Setup 7]

Inmiall Meilisd Ediior

Install TCL Package

Uninstall TCL Package

\
‘ Uninstall Metlist Editor
\
\

Language ][ ox

Wi Do uou want to BB

install package?

Yes HNHo I |

Tegyinirns e 4K

You must contact the factory to get the Override Key. The
Registration Key was provided at the time of purchase to
active the Advanced NetList Editor.

@ You must provide the unit's serial number as well
as Uninstall Verification Key.

Enter the Override Key, which is provided by the factory.

If there is an error when entering the Override Key, this
message will appear. Select Ok and try again. If it persists,
call the Horizon Technical Support.

Enter the Registration Key.

If there is an error when entering the Registration Key, this
message will appear. Select Ok and try again.

If it persists, call the Horizon Technical Support.

3.4.1.2 Install TCL Scripting Package

To install the TCL Package, select Install TCL Package.

Select Yes to continue to install the TCL Package. The
Package Installation Warning menu will appear.

No will return you to the previous menu.
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[Package Installation Warwnin[D)

hi= package wa= previously
uninstalled From the system.
To continue the installation

An_override key ma¥_5e
obtained by contacting the
Factory.

[ Enter Override Hey H]

[ ° )
e 1t 1= J[= ]J[=s]
(2 15 1 17 1[===]
\BIIBIIHIIBI}E
nter|
Le 1l 1= J[F 1
Bl______Registration ____[J

'he provided override keuy is
not wvalid.
Try again.

oK

| Enter Registration Key H]

[ C J

(e [+ 12 J[= ][=s]

(=2 1[5 1[e J[ 7 ][=s=]

(e 1= 1~ ][ = I}:
nter|

e J[> 1= J[* ]

[l ___ Registration [

(The provided registration ke
id.

is not val
Try again.

oK

[ General Setup #]

Inmiall Meilisd Ediior

Prihatl POk Package

[ Uninstall Netlist Editor |

[ Uninstall TCL Package

[ Language ][ ox

You must contact the factory to get the Override Key. The
Registration Key was provided at the time of purchase to

active the TCL Package.
@ You must provide the unit's serial number as well
as Uninstall Verification Key.

Enter the Override Key, which is provided by the factory.

If there is an error when entering the Override Key, this
message will appear. Select Ok and try again.

If it persists, call the Horizon Technical Support.

Enter the Registration Key.

If there is an error when entering the Registration Key, this
message will appear. Select Ok and try again.

If it persists, call the Horizon Technical Support.

3.4.1.3 Uninstall Advanced NetList Editor or TCL Package

To uninstall the Advanced Netlist Editor or the TCL Scripting
Package, select Uninstall for the specific option.
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[ ____Uninstall Warning | H H
- T Read this warning carefully. Use the up and down arrows to

'ou are about to permanently
uninstall one or more of the

SR gt i e scroll through the warning message.
oM Bait PRTANTRERT TRt Ien

re.
£ you choose to proceed with

1T 1M B S e naudd And Do w311 Select Ok to continue.
e provided with a validation
IEEIE] [ ox |

] Uninstall Warning H]

ey .
Ay refund, where apE licable,
must bhe accompanied by the
walidation key.

== [ ox |

Select Yes to permanently uninstall the Editor or the TCL
X Do _you wnt . ] Package.

permanently uninstall package

No will abort the uninstall process and return to the General

S Setup mons.
PRELSEIECRIIISIIRETE  Write down the displayed the validation key. CableTest will

FITB":FTT S )I require this key if the Editor or the TCL Package is re-
installed.

(7 _][®==]

(

\

\

\ B I}E“ter

\ 1] Select Enter to return to the General Setup menu.
3.4.1.4 Default Language

RO IT— ] anguage — Select the default language of the Horizon.

Froadall Medtiist Edidor

ool |e
g(joo =
E (]| ™

Tk i d e, B e

[ Uninstall Netlist Editor |

[ Uninstall TCL Package

[ Language ][ ox |

[ Select Language ] :
ey e B The Select Language menu will allow the user to select the
language of choice.

= @ The selected language will only change the
operator's menus. These menus are Main Menu
and Test. All other screen will remain in English.

@ Available languages at the time of publication: German, French, English,
Romanian, Swedish, and Spanish

3.4.2 Digital Hand Held Probe (Smart Probe)
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The Digital Hand Held Probe (DHHP) is automatically detected when connected to COM
1 of the Horizon. To set the probes available options, select Smart Probe from the

General Setup menu.

@

For more details regarding functions and features of the Digital Hand Held

Probe, refer to the documentation shipped with the unit.

[ Smart Probe Setup ]

Ceremma 0

Smart Probe Setup menu:

Enabled Activated the DHHP is enabled.
The probe will display ‘Enabled’ when activated. Otherwise
the DHHP will display ‘Disabled’.

Left Hand Activated a left-handed user can
easily read the display message. If the box is not checked,
then a right-handed user can read the display.

Trace Cable  Activated the DHHP can be used to trace a
failed product.

3.4.3 Remote (RS232) Options / Bar Code Reader Setup

[ General Sctup ]

Progress |
Fail | XFROMPT

Opt. Package |

Yolune

Reset Fail|[]
Relay Test
asleep Modew | 15 Win.

[smart Probe] Remote opt.][ ox |

[u]] Set Remote Options H]

[ RE232 Control

et RIS Oowbrad

[ Bar Code Options

e ]

[ R3232Z Remote Options H

Remote Control

Remote Data

Port Settings

Enable Remote O

Select Remote Opt. Button for the Set Remote Option
menu.

Press OK to return to the System Setup menu.

Select RS232 Control to externally control the Horizon.
Select Bar Code Options for the setting up a reader.

Press OK to return to the General Setup menu.

(@

The RS232 Remote Options menu has four (4) options.

NetBIOS is currently unavailable.

Select control items

Test results

Communications Settings
Enables/disables the remote interface.

Remote Control
Remote Data
Port Settings
Enable Remote
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The individual options enable/disable the following functions
as described in the Horizon TCL and Remote Options
Programming Guide.

Pass

Start Test Fail

Reset Fail High Ualtage

EHEEAEE

Retest Test Ouver

nE
O

Reset Unit oK

Screen  Controls the ClickButton and TypeButton commands.
Start Test Controls the StartTestON and StartTestOff commands.
Reset Fail Controls the ResetFailOn and ResetFailOff commands.
Retest Controls the RetestOn and RetestOff commands.

Reset Unit Controls the ResetUnitON and ResetUnitOff commands. The reset
unit command family requires additional conditions to be enabled.

Pass Controls the PassOn and PassOff commands.
Fail Controls the FailOn and FailOff commands.
High Voltage Controls the HighVoltageOn and HighVoltageOff commands.

Test Over Controls the TestOverOn and TestOverOff commands.

ICREZ232 Data Transfer Options[Ol

: Remote Data Enable or disable results returned to the
Host PC at the end of a test.

oK |
H
i LA M Port Settings

Port |[[COML__]|Bits || g

Sgeed 115266 || Stop || ]

o | e e ol —rome Port Select between COM1 and COM2. The
Horizon 1500 only uses COM1.
> | Speed Available speeds are: 1200, 2400, 4800,
9600, 19200, 38400, 57600, 115200.
Flow The only available selection is Hardware.
Bits Although words of 5, 6, 7 and 8 bits are

theoretically supported, only 8 bits is

Horizon Series Tester: Programmer’s Manual 3-11



System Setup

supported at this time.

Stop 1 or 2 stop bits are supported.
Parity Options are: None, Even, Odd, Zero and
One

Select OK to return to RS232 Remote Options.

H
a2 ® Bar Code Reader Options
Separator String T —1

& Header Code ¥ STH

%+ Reader Fort ¥ Disabled

Separator String Select your part number separator

o« 1| Header Code Select barcode reader programmed
prefix.

Reader Port Only Keyboard emulators are supported
at this time.

3.5 Scan Delay

These functions control the Horizon’s automatic “start of test”.

SIS ETESREITEm—-—G |0 order to optimize production flow, the Horizon is designed
futo Extract | U to begin testing as soon as it detects that most of the

Insert Dela 0.0 s . . . .

= = available pins on the cable or harness are inserted in the

Extract Delay ) . B
adapter or fixture. It can’t wait for 100% since there may be
ox one or more opens in the product.

When inserting larger connectors, the operator sometimes uses a rocking motion to more
easily mount the product. As a result, it can happen that the Horizon will be falsely
triggered and start the test cycle early. The Scan Delay feature is designed to deal with
this situation. Select Scan Delay to enter the Scan Delay Settings menu.

Insert Delay Allows you to program a delay between the automatic start of test
trigger event and the actual start of test to allow for the cable to be
fully inserted in the adapter or fixture. The allowable range is 0.1
seconds to 60.0 seconds.

Select Enter to accept the input and return to the Scan Delay Settings menu.
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Select Ok to return to the System Setup dialog unless you also want to program an
extract delay.

Extract Delay The Horizon computes all Pass/Fail statistics and re-arms itself for the
next test as soon as it detects that the product has been extracted. If
you have a product that is difficult to extract, you may want to program
a delay between extraction and re-arming in order to prevent
erroneous results.

Extract Delay allows you to program this time. The allowable range is 0.1 seconds to
60.0 seconds. Select Enter to accept your input and return to the Scan Delay Settings
menu, then select Ok to return to the System Setup dialog.

@ Another case in which the extract delay is useful is if you are testing a product
composed mostly of components. In this case, the Horizon could mistakenly
think that the product has been disconnected at the conclusion of the test and
automatically re-arm for the next test immediately, before you have time to
examine the diagnostics. Programming an extract delay will give you time to
review any diagnostics.

Auto Extract Resets the Horizon for the next tested product if the Diagnose screen
is showing when the current product is removed.

3.6 Service
The Service button allows access to the Service Settings module.

Print Setup

& RS Once you have setup the Horizon as per your requirements
ey . it is a good idea to print the setup for future reference.
Cay Tare Update
Config Isolation
LU Tests HU Tests
Touchscreen 0K
Cap Tare: This feature tares out the capacitance of the Installed switching

modules on the Horizon. Should cards be changed or expansion
boxes added, this service must be implemented.
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[ Perform a Capacitive Tare B

Select Ok to perform the Tare

Remoue all adapters From

sustem and press OK to §<;7
RS Make certain no Horizon adapters or interface
materials are connected to the system.

oK ][ Cancel |

Touch Screen: Enables the user to test each of the possible touch screen positions
to make sure they are working correctly. Select Keys to activate this

function.
%%%%%%%% Touch each of the displayed positions in turn. As you touch
AOEO0EEEEED it, its tone will change and it will black out.
I 3 8 S Y
HEHEHOMEEEO
EIEOEIEEE FEEE

If you have a bad position, or if you wait more than 30 seconds between button pushes,
an error message will be displayed. After a few seconds, you will automatically be
returned to System Setup.

Res Tare: This feature tares out the resistance of the installed switching
modules on the Horizon. Should cards be changed or expansion
boxes added this service must be implemented.

Select Ok to perform the tare.

Insert tare adapter(s?

sequentially in all

FESHA LD O B LS50 v In order to perform the Resistance Tare, users
must have a special tare adapter as designed by
CableTest International Inc. Contact your sales
representative for more details.

[ oK ][ cancel |

Update: Horizon client software updates can be inserted using the update
feature. By selecting Update, the user is prompted whether to
perform the update. Insert the first of the provided diskettes (this disk
will be labelled 1 of n) and select OK.
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] Perform Update of the o]
Sof tware

Upgrade done succesfullut

Press CAMNCEL to exitt?t

Once complete, select Cancel to exit the Update module.

@ If your system is operating through a network, the

ox | Gamest ) update will only update the local Horizon. You will
need to update the files located on the network
server manually.
Isolation: Tests the isolation of all installed test points in your Horizon system.

[ Action Regquired B3

Femnue all adapters, CUT or
MUY cardst

An_ icolation test for all the
available oints
sustem will be per?ormed

ing
Test Foints
[: 74

Found: Z¢

Fowchsoress [ L Festwy

[ Minimum Izolation 7]
Resistance [KR1

100 .0

1 2 3 |lc1ear|
a4 5 & BE
7 8 -]
Enter|
o Esc

Isolation

70 |

Fowchsoress [ L Festwy

s

[ Test Report =]
Reported Results: Fail

01/01/19%0 00 00!
#Net (C1.Card®—-3Sus 14)Shurted
tghNet(CL «Card9=—3us

#MNet (C1.Cardo— SHSLS)Shurted
33hﬂet(cl Carde-3us

m
rroenens Eil OoF Report ~rmeeee

[ Erint |[ ox |

Remove all adapters and products from the Horizon.

Select Ok to continue.

The Horizon learns the number of available test points.

The isolation resistance between points is verified at a
default level of 100kQ.

Select Enter to continue.

Switchcard isolation is being verified.

If a fault is found, the Test Report window lists the points
that failed.

Select Ok to return to the Service menu.

LV Tests: An in depth method of verifying the LV measurement circuitry of the
Horizon 1500.

@ The LV Tests cannot be performed without the special simplex and Kelvin
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test adapters. Contact your sales representative for more details.

(] Action Required 54
emove  ang  adapter, te

st
Fixture, alibration
Verification Tool or st
plugs?t

A _sustem wide isolation test
will he performed.

Test Points
[:7A

Found: 148

i Pests D rests

[W] Action Required [
——— e

Insert the simplex test card
in Box 1 JS5

Resistors

W Pesta

g

[ Test Report [H]
Reported Results: Pass/Fail

Test Program:Dpen Product

04-18-2001 11:14:

®R2{suys67, suse6) too high!:

299 .2 Oh

[rrnenens Envd of Repoxt ~rneoeee

Print [| ok |

Remove all adapters/fixtures/product from the switching of
the Horizon.

Horizon performs a standard isolation test on the switching
network.

Follow the on screen prompts.

Once complete, you are prompted whether you have the
simplex test card. If you have it, select Yes. Otherwise
select No and skip the next three screens.

The Horizon will prompt you to insert the card into the first
Quad position of the first Box (J5).

Select Ok to continue.

Simplex LV test in progress.

Once complete the Horizon will prompt you to move the card
to the next position. Repeat until all Quad positions have
been tested.

At the end of the Simplex LV test, the report is shown. Any
faults will be listed.

If a fault is reported, contact CableTest’'s Customer Support
Group.

Once the Simplex LV tests are done or skipped, you are
prompted whether you have the Kelvin test card. If you
have it, select Yes. Otherwise select No to return to the
Service menu dialog.
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The Horizon will prompt you to insert the card into the first
e hes Quad position of the first Box (J5).

Select Ok to continue.

Test in progress using the standard LV source.

Resistors
374

W Pests

g

Test in progress using the optional High Current Source (if
not installed will be skipped).

Resistors
14

PRE Faests

X

Test in progress using the Fixed High Current Source.

Resistors
A

W Pests

g

At the end of the Kelvin LV tests, the report is shown. Any
BTt | faults will be listed.
HHisysce, snsco, sised, If a fault is reported, contact CableTest’'s Customer Support
Sn=65) tod low; 654.8m0hm GrOUp

=t syshd , .

HV Tests: If the user suspects a faulty HiPot or High Current Source during
testing, they use this built in feature.

@ This option will only be enabled if a HiPot or HCS is installed in the Horizon.

[W] Service Settings [

For the High Voltage sources, select AC Hipot Test or DC
Hipot Test.

AC Hipot Test

DC Hipot Test

HC Hipot Test

Horizon Series Tester: Programmer’s Manual 3-17



System Setup

[0 Action Required 3

ﬁemoue all adapters. CUT or
MUX cardst

An_ isolation test for all the
availabhle oints of the
sustem will EE pverformed .

[ Minimum Isolation 3]
Resistance [KfR1

100 .0

1 2 3 IClear
4 5 & BE
7 a8 9
Enter|
@ Esc

Input DC hivot
test voltage [U1]

500
1 2 2 |lelear|
4 3 & BS
7 8 E]
Enter
o Esc

LN Do you want m.:

"5 test on linear 7

| Perform the |m|
DC Hipot Test?

: o

[a] Test Report H]
Reported Results: Passs/Fail
Test Program:

G1-/01/1970 0000 ;09
*DC arc Met(Cl.Card@-Susg)
*DC arc Het(C1l.CardQ-3usl)
#¥DC arc Met(Cl.Card@-3Susz)
Net(C1
Net(C1
C1
Lok §

[l Service Settings 7

AC Hipot Test

DC Hipot Test

HC Hipot Test

Remove all adapters or product for the Horizon.

A safety isolation test is performed — follow the procedure
shown above.

If the isolation test passes, you are prompted to enter the
voltage you wish to test at.

Enter the voltage, AC or DC depending on which source you
are testing and select Enter to continue.

Select whether you wish to perform a linear or mass high
voltage test. See Appendix C for more details regarding
Mass HiPot.

You are prompted whether you wish to perform the HiPot
prior to High Voltage being applied to the switching.

If the test fails, contact the Horizon Technical Support

To run a service test on the programmable and/or fixed High
Current sources, select HC HiPot Test.
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MUX Card Test B
insert the MUK Test

lease
Card{s)>?*

ML MUX Menn  FH
Setup Menu

First/Last
Relays HC Test

Resistors Fixed HCS

Cancel I Test I

(] Testing the MUX Cards 54

‘esting MUXRLY card# ©
test rointd
R13 = ©.117 Ohm

The last error message is;
R13 = ©,117 Ohm too low., 4U
test point# 49, card# ©

Bevest || Cancel |1 ax

[l Testing the MWUX Cards [

Keluin MUX test Ffailedt
The lact error message is:
R13 = ©.108 Obm too _low. 4U
test point# 49, cardl ©

[ Beveat || govwe: [ ox ]

(] Testing the MUX Cards 54
- =

Kelvin MUX test passed?

£ oK

‘ Reveat |

@ The High Current Source
performed without
Contact your sales
details.

test cannot be
a special test adapter.
representative for more

Insert the special test adapter and select OK.

First/Last:

Relays:

Resistors:

Test:

This feature allows the user to select the
first switchcard and the last switchcard to
be tested.

When enabled, the relays on the
switchcards will be tested.

When enabled, the resistors on the
switchcards will be tested for the correct
resistance value.

Start test

During the test, each test point’s results are displayed.

HCS Service Test Failed.

HCS Service Test Passed.

@ The option Config is reserved for CableTest service personnel.
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3.7 Outputs

The Horizon has three contact closures that are tied to specific internal events and are
made available at the port on the side. As with the Inputs, these are designed for use in
setting up external indicators, or for incorporating the Horizon into an automatic system.

H
e B The outputs are actuated by successive pushes of the

Output 1, Output 2, or Output 3 buttons, and are mutually

e — exclusive. The related functions that cause the contact
closure are:

Unused None of the outputs are active.

Pass The product passed all required tests.

Fail The product failed one or more required tests.

HV On The high voltage power supply is active.

Test Over The testing cycle is completed.

Select Ok to return to System Setup.
3.8 Passwords

All of the modules on the Main Menu that have a small key Y on the button are password
protected. Three types of passwords are provided so that you can grant access
privileges to people with different skill levels.

3.8.1 Setting Up Passwords
T erems  Select Passwords to display the Password Settings dialog.

Password Privilege

1000 Operator

EIEIEI Delete | [Enable |

[*] [#aa][cance1 |[ox ]

@ The default password is 1234. It is highly recommended that you change this
as soon as you put the Horizon into use on your production floor.

The Delete key will delete the highlighted password. Use the arrow keys to highlight the
one to be deleted.

Cancel returns you to System Setup with no action taken.
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W Make sure that you always leave at least one password active or you will be
locked out of password protected modules.

[ Enter Password ]

[ 5678 ]
(L 12 ][ = ]ktear
(2 1= 1 (=]

7 B El
I | CH I [N
o Esc |

T .

[ Fassword settings e

Password Privilege

1234 Supervisor

EIEIEI Delete | [ Enable | [

[*] [#aa][cance1 |[ox ]

If you want to add a new password, select Add to enter the
Enter Password dialog. Input a password of four numbers.
Make sure that you either carefully memorize it, or write it
down and put it in a safe place. Select Enter and you will
go to the Enter Password Type dialog.

@

Horizon currently supports three levels of passwords:
Operator, Service, and Supervisor. Select the type you
want for this password and you will return to the Password
Settings menu.

Valid passwords: 1000 — 9999

Repeat these steps as necessary to set up the passwords
you want. When you are finished, select Ok to return to
System Setup.

3.8.2 Disabling Passwords

By default, the Horizon system prevents unauthorized operation by requiring an operator
or user to enter a valid password when accessing certain of the system’s functions. Menu
items that are password protected display a small key Hin the upper right corner. The
password system is designed to prevent untrained or unauthorized people from
inadvertently modifying test programs or vital system parameters.

If desired, however, you can disable password protection.

LI Main Menuw

[ Wed Mar 19 1997 09:53 AM_ )

[ Test ][ seif-Test |

Suystem Setup §| [Program Cab 1ei||

[ Backup ][ Edit Adapter i||

[« Contrast » || Shut Doun ||

From the Main Menu, select System Setup; then select
Passwords.
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] Fassword Settings 4

FPassword Priuvilege
233

12 SuEeruisor

EIEIEI Delete I Enable I
E  [2ee] Ssmeer] (oK |

[V Password Settings FH
Fassword FPrivilege
1733

1 SuEeru isor

EI EI EI \_EEIEtE I Enable I O

E' [Add | [ cancel |[ oK |

Bl Main Menu T
{ Wed Mar 19 1997 09:55 AM )

[ Test ][ seir-Test |

System Setur |[Brogram Cable]

[ Backup ][ Eait Adapter |

[a Contrast » ][ Shut Down |

Enable can then be selected to enable or disable password
protection. An associated box displays the status of
password protection. A checkmark indicates that password
protection is enabled.

When password protection is disabled, the box beside the
Enable button is empty.

In addition, when passwords are disabled, the key symbol

His no longer displayed on any of the buttons on the Main
Menu.

3.9 Adding Expansion Boxes

As described in the introduction, a standard Horizon has 128 test points, enough to fully
test a double-ended cable with 64 wires. The Horizon can be expanded to be able to test
up to 1024 points by adding extra switching boxes in 128 point increments.

[ Box Settings ]

Box # Tupe

E'E'E' add | [ Delete | ox

El Edit]|[ Cancel |

T s

Single:
Double:

When you do this, you must not only install the hardware,
but you must configure the system to detect the extra test
points. This is done from the System Setup by selecting
Boxes. The Box Settings menu will be displayed.

Cancel returns to System Setup with no action being taken.

Select Add to add a new box; the Enter Box Type menu is
displayed. Select Single or Double, depending on the type
of the box being installed, and you will be returned to Box
Settings, and the new box will be added to the list.

64 test points
128 test points

Edit allows you to change the box type. Use the arrow keys to highlight the box of
interest, and then select Edit. The Enter Box Type menu appears. Select the correct
box type and you will return to Box Settings.

Select Ok when you are through to go back to System Setup.
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W If you are adding or removing expansion boxes from the Horizon, it is
imperative you comply with the systems power requirements.

W If you are adding or removing expansion boxes from the Horizon, it is
imperative a capacitance tare is performed. Normally when editing the Boxes
setting in the System Setup, Cap Tare and Res Tare will automatically be
initiated.

3.10 Palm Switches

Palm switches can be of several varieties, and they can have different functions. If you
have purchased palm switches, or are implementing an enclosure switch or other safety
device, set up their function by selecting Palm Switches from the System Setup.

[ _Palm Switches Settings _ [O

Start Test O
irat

The Palm Switch Settings menu will be displayed.

Start Test links to the Isolated Inputs menu described above
and sets the Palm Switch to ‘Start Test’. Selecting Ok on
that menu returns you to this menu and a check mark in the
small box will show the change.

To disable this feature, reset it in the Isolated Inputs menu.

Autohipot Enables HiPot testing to start automatically as soon as the cable has
passed all of the low voltage tests.

A check mark in the small box indicates the feature is active. To disable it, select
Autohipot again.

h Selecting Autohipot will cause HiPot testing to start automatically as soon as
the cable has passed all of the low voltage tests — caution should be taken to
prevent shock.

@ HiPot tests will not be performed if any low voltage test fails.
In order to use Palm Switches activate the feature by selecting Use Palm Switches.

A check mark appears and Select becomes active. Use Select to indicate the type of
Palm Switch you have:
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One Palm Sw. A single switch

Two Synchro. Two switches that must be pushed at the same time;

Two Asynchro. Two switches that can be pushed in any order;

One Temporary A switch that only needs to be pushed momentarily;

Two Temporary Two switches that only need to be pushed momentarily in any

order; and

Enclosure Sw. A switch associated with an enclosure that covers the top of the

Horizon.

All of the Palm Switches, with the exception of the two temporary configurations, must be
pressed and held closed for the duration of HiPot testing or the high voltage source will
turn off. In addition, the Horizon checks the condition of the switches at the start of the
test, if they are already closed, such as might happen if they were taped down, the high

voltage tests will not start.

Select Ok to return to the System Setup menu.

[ Sustem Setup [H]

Inputs ][ Outruts |

[Time and Date][ Passwords |

[ Seneral 1 Boxes |

[ Scan Delay |[Palm Switches]

Service 1 i |

This completes the system setup procedures. Don’t forget
that you can return here any time to change any of the setup
parameters.
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4 PROGRAMMING AND TESTING

“Wire Only” Cables and Harnesses

CABLETEST



Basic Programming and Testing
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Basic Programming and Testing

4.1 Introduction

Most cables and harnesses are composed of wires of various types originating at or
terminating to any of a variety of connectors. These cables also do not typically contain
any embedded components, such as resistors, diodes and capacitors. As a result, the
most common set of test requirements are for the test operator to determine, as quickly
as possible, whether or not the cable or harness has any shorts or opens, or if any wires
are connected to the wrong pins. It would also be desirable if the tester, and the test
equipment used, could provide additional information, such as the location of the fault, to
the rework technician. The Horizon was designed with these facts in mind. The default
learning path and the resulting tests are fast; easy to use and understand; and provide
the needed information for most applications.

4.2 Learning the Cable

CableTest refers to the process of programming the Horizon to test a cable as “learning”
the cable. The reason for this term is that this is almost literally what the operator does.
Starting with a known good, or “golden” cable or harness, the user is guided through a
series of simple steps during which a parametric profile is made of the cable that is then
stored as a simple ASCII file. After that, anytime an operator wants to test an identical
cable or harness, these parameters are loaded from the file and are used as the basis for
the test.

P mIneRIte——t On the Main Menu, select Program Cable. The Horizon will
[_Bodiry Bxisving Samle ] gk for a Password. (The factory installed Password is
"1234".) Enter the Password and the Programming Cable

[ Learn Mew Cable — Default |

[ Learn Hew Cable — Custom |

[ avanced metiios Faisor ]| dialog appears. Select Learn New Cable — Default. The
Insert Adapter(s) dialog appears.

@ If this is the first time you have used the Horizon and you have not yet gone
through the getting started exercise, it is highly recommended that you do so
at this time (please see section 2: Getting Started).

[ Insert The Adapter(s) [

fin iic Insert your adapters in the position(s) of choice. The
B [‘“" Ta= example shows two “Single Wide” HA116’s mounted, but

yours may be different.
[Setect | [Gancel |0k Select Ok after all adapters are properly mounted.

Cancel returns to Programming Cable.

@ It is acceptable to have adapters that are not needed for the specific product
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being tested mounted on the Horizon. It will not interfere in any way with
proper testing, but, in the future, the Horizon will need all of the same
adapters mounted in exactly the same positions before testing can proceed.
Also, the more test points the greater the length of time is required by the
Horizon to perform a test. Therefore, it is recommended that you do this only
in situations in which the adapter setup is not expected to change from cable
to cable.

Sometimes, adapter(s) are not automatically detected. This can happen if a cable is
already connected to the adapter. It may also happen if a test fixture is connected to the
adapter, or if the adapter is a ‘huge’ adapter. In this case, the desired adapter(s) may be
selected directly from the Horizon’s internal library using the Select button.

e oot d .1 " If you use the Select function, the Horizon will attempt to

cannot be placed “place” the selected adapter in the first open position. If this
is impossible, a warning message will be generated. In the
example shown, a double wide was selected and cannot be
o« J[gancer] used since both sections are already occupied by “Single
Wide” adapters. Selecting Ok returns you to Insert The
Adapter, while Cancel sends you to Programming Cable.

on the current bhox?

Insert your “golden” product, cable or harness, into the

then press OK to continue. . .
) adapters and select Ok to begin the learning process.

J 1 =W ey I3 l.ﬁ f —

[ o ‘ o |

Y\
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|

|
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|
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Figure 4-1: Product Under Test (PUT)
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Test Points
Found: 4

[ Enter Part Number H]
[ TEST CABLE #5% ]
ElEEEE Elle]
3|3 X e [

noE[L._
[a.2 | [ Sseace Bar |[Elear]

Set _Test Parameters [

Name ~ Prompt Adapters

Low Uoltage Components

High Uoltage Het List

More Optioms.. Print

Test MHow Cancel H oK

As the Horizon learns your product, a status screen keeps
you informed about its progress. The NetList for the cable is
learned.

After the NetlList has been learned, you are asked to Enter
the Part Number, and a keyboard is displayed. You can use
any combination of alpha and numeric characters as well as
other valid ASCII symbols, such as parentheses, *, &, #,
etc., for your part number.

At this point, your cable is completely programmed to test all
standard low voltage tests (shorts, opens, and mis-wires)
using the quick scan method. You do not need to specify
anything else. However, the Horizon has significantly
greater capabilities as well.

These include: generating an in depth capacitance and resistance profile of your product,
performing AC or DC HiPot testing, testing for/with embedded components, and the
ability to perform each or all of these tests on selected nets. Each of these functions is
described in depth in a separate section of this manual. Consult the appropriate section
if you want to set up any of these additional or extended tests.

Select Ok and the Save Cable Record dialog appears.

Save Cable Record?[ )

Tt b e H

] Open Directory 2

‘Directory Hame
— HAIH

rrm—

EI EI EI Hew Refresh I
=2 ek

Select Yes to save your cable record. The Save To
Directory dialog appears. No, returns you to the Set Test
Parameters menu.

Move the cursor until the directory in which you want to save
the cable is highlighted, then select OK. The cable record is
saved, and you are returned to the Programming Cable
menu. (If you want to store your cable in a new directory,
select New, and you will be prompted to enter the new
name. Select Enter when done. You can use any
combination of up to 32 characters.

You can continue the learning process and program as many cables as you like by
simply repeating these steps. When you have finished, select Cancel and you will return

to the Main Menu.
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Test Program as CBL File

e \datab\cables\main\testcabl.cbl For greater detail see section 9.
*CABLE*,TEST CABLE #$%,1 *NET™*, ,
*QUICKCONTINUITY* Ji.c1.12,,
*QUICKISOLATION* J3.C1.12,,
*STAR* *NET™*, ,
*THRESHOLD*, 61 Ji1.C1.13,,
*ADAPTER*,HA 116, J3.C1.13,,
*POSITION*,J1 *NET*, ,
*ADAPTER* ,HA 116, Ji.C1.14,,
*POSITION*,J3 J3.C1.14,,
*NET*, , *NET*, ,
Ji.c1.1,, Ji.Cc1.15,,
J3.Cc1.1,, J3.C1.15,,
*NET*, , *NET*, ,
Ji.ci1.2,, Ji.ci1.16,,
J3.c1.2,, J3.C1.16,,
*NET*, , *NET*, ,
J1.C1.3,, Ji.c1.17,,
J3.C1.3,, J3.c1.17,,
*NET*, , *NET*, ,
Ji.c1.4,, Ji.ci.1s8,,
J3.C1.4,, J3.c1.1s8,,
*NET*, , *NET*, ,
J1.C1.5,, Ji.c1.19,,
J3.C1.5,, J3.C1.19,,
*NET*, , *NET*, ,
Ji.cil.6,, Ji.ci1.20,,
J3.Cl1.6,, J3.C1.20,,
*NET*, , *NET*, ,
Ji.c1.7,, Ji.ci1.21,,
J3.c1.7,, J3.ci1.21,,
*NET*, , *NET*, ,
Ji.ci1.8,, Ji.c1.22,,
J3.c1.8,, J3.Cc1.22,,
*NET*, , *NET*, ,
Ji.c1.9,, Ji.C1.23,,
J3.C1.9,, J3.Cc1.23,,
*NET*, , *NET*, ,
Ji.ci.10,, Ji.Cc1.24,,
J3.c1.10,, J3.C1.24,,
*NET*, , *NET*, ,
Ji.ci1.11,, Ji1.C1.25,,
J3.ci1.11,, J3.C1.25,,
*END*
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4.3 Testing Your Product

On the Main Menu, select Test. The Test Configuration dialog appears. Note that this
module is not password protected since it is a “run only” function; system and/or test
parameters cannot be modified, added or deleted.

[ Test Configuration H]
Currently Selected Cable

File Hame:
Eatab\cab les“MAINZTESTCAEL .CB

Part Humber:
TESZT CABLE #5x
Rew . 1

[ Tools |[Rerorts|[] [Select |

[Test Mow| [Batches |[] [ Cancel |

] Open Directoryu B

Directory Name

EIE“Z' Rezr‘esh| Delete |
EHE™

[l Select Part Humber B
SESECOND TEST Reo .1

EIE”ZI Regreshl Delete I
El\gack”gancel 1[Cox ]

(] Select element by tuping |3

—

TEST CABLE #5x REU.1 )

DEEEERRNEEE
HEODDOEAARA
HEREDRROEL, ]

[A.2 ][ Space Bar |[Elear]

[ Test Configuration M
Currentl Selected Cable

File Hame:

Eatab\cab les“MAINTESTCABL .CB

Paxrt MHumber :
TEST CABLE #%1
Rew . 1

[ Tools |[Revorts]|[] [ select |

[Eest Houw] [Batches]|[] [ Cancel |

The display shows the Directory location and the Part
Number for the cable you just learned or the last cable
tested (depending which happened more recently). If this is
the product you want to test, select Test Now; otherwise,
press Select. The Select Part Number dialog appears.

A list of directories is displayed. Use the arrow keys to
move the cursor to the desired directory. Select Open to
see a list of product part numbers contained in that
Directory. Cancel returns you to the Main Menu.

Use the arrow keys to move the cursor to the proper Part
Number. Select Ok to select the desired product to be
tested. Refresh re-loads the directory from file. Delete,
removes part numbers. Back returns you to Open
Directory, while Cancel returns you to Test Configuration.

@

Fast Load: To alleviate searching through long
lists of files for your test program, simply touch the
center of the screen and type the name of the file
to load it quickly. You can also type in partial
names to get a list of matching files.

O

The new Part Number is now displayed as the Currently
Selected Cable. Select Test Now to start the testing
process. The function of Reports is described in section
7.1, while Batches is described in section 7.2. Cancel
returns you to the Main Menu.

You can also use the Space Bar on a keyboard to
use the Fast Load feature.

Horizon Series Tester: Programmer’s Manual 4-7



Basic Programming and Testing

The first step in the testing process is to insert the proper
adapter(s). All adapters installed when the cable was
learned must also be installed when it is tested. The
Hao || e Horizon will display the part number of the first adapter
cancel || required, starting from left to right, and will flash its outline at
the required location.

If the wrong adapter is inserted, or if it is inserted in the wrong location, the Horizon will
continue to indicate the correct part number and location by flashing them on the display.
Once the proper adapter is inserted, the display will go on to the next needed adapter to
the right, then to any installed extra boxes. After the proper adapters are all installed, the
system automatically sequences to Connect Product To Start. Accept forces the
Horizon to Connect Product To Start, while Cancel returns to Test Configuration.

Insert your product in the appropriate connectors. The
Tested: 5] Horizon will detect when the product is inserted and
gy e = automatically start the test. If your product passes, the
[Exror Statictios]| Disgnoss | green Pass light will be lit. [f it fails, the red Fail light will be
[ Start Test ][ cancel ] lit.

Special circumstances may prevent the Horizon from automatically starting. One
example is that you may have a single ended cable. Another is that you may have
disabled the automatic start feature. In these cases, selecting Start Test will force the
test process to start.

See Section 4.6 for automated start test details.
@ If you are getting inconsistent or unexpected results, especially on cables that

are hard to insert, you can program a delay before the start of test in the
system setup menu (see Section 3.5).

. S g At the completion of the test, the display will change
e instructing you to disconnect the product. The act of
g = disconnecting the product updates the statistics database
[Exvor Stavicvios]| Bissness | and automatically re-arms the system to test the next
L__Resest [ cameer )| product.

(If you have set up reports to be printed, they will be sent to the printer depending on the
conditions set). Inserting the next cable starts the process again. Selecting Retest
without removing the cable will retest the same cable. This is useful in the event that a
reported fault is obvious and can be easily repaired, or if you are unsure of the results
and want to try again.
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If you have specified a specific conductor resistance for the
5378675888 14 TR T4V F o continuity test (i.e. it is not set on Quick Scan), then you can
Rt c1.2, u3.c1.2) res: select Diagnose at the end of the test to view the

54
Net(J1.C1.3, J3.C1l.3) res:

FREINT ci.a, g3.CL.4> res: measurements.

EIE'EIE“ Print |[ oK

!
0]

@ The Reported Results is set to ALL. See Section
4.4 for greater detail.

[ _Cumulative Fault Report |5

opene - Selecting Error Statistics will show the Cumulative Fault
shorts Report. In the example shown, only one cable has been
tested, and it was good, so the report shows all 0’s.

Miswired :
AC Hipot :

DC Hipot ! [ @ ]
Lo« | Selecting Ok returns you to Connect Cable To Start

(assuming that you have disconnected the previous test
product).

@ Consult section 7.2 for details regarding Batches.

4.4 Controlling the Diagnostics

There are five options available for diagnostic display.

None: No results are displayed.

Fail: Only failed results are displayed.

Pass: Only pass results are displayed.

Pass/Fail: For on-screen diagnostics this behaves the same as Fail (see section
7.1 for greater details on Pass/Fail and reports).

All: All results are displayed.

You can select the results to be displayed either before running a test or ‘on-the-fly’ while
results are being displayed.

4.4.1 Altering the results displayed before testing.

H :
T e o rmma 1O alter the results displayed before testing, select Reports
File Mame: . .
gatamieanleswmamnresteaEL.ce|  from the Test Configuration menu.

Part Number:
TEST CABLE #5x
Rew. 1

[ Tools |[Revorts]|[] [Select |

llest Nowl ‘Eatches“:‘ | Cancel |
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[ HReport Settings &

T —

[ Test Report Settings ]

[ Serial Number Options |

Test Results | Fail
[ Auto Diagnose | Hone

[ Header 11 Footer ]

[ Test Parameters | [] | OK |

Select Test Reports.

Selecting Test Results toggles between the four options.
Reports are discussed in greater detail in section 7.1.

The option also exists to automatically display results after
each test (Auto Diagnose). See Section 7.1.3 for details.

4.4.2 Alter the results ‘On-the-Fly’
Altering the results displayed in the diagnostic dialogue during the test cycle can be done
by touching the center of the display or using the Space Bar.

Touching the display toggles between the five options: None, Pass, Fail, Pass/Fail, and

All.

@ Altering the Reported Results from the Test Report dialog will alter the Test
Results setting on the Test Reports Settings menu.

@ Horizon Lite user may also do this by using the space bar on their keyboard.
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4.5 Modifying Your Test Program

[ Frogramming Cable ]

[ Modify Existing Cable

[ Learn Mew Cable - Default

[ Learn New Cable — Custom

[ Advanced Netlist Editor

[l ______ Oeen Dirvectory _ FAH
Directory NHame
CMAIN

]

EIE'E Refresh | | Delete |
HEE o

[] Select Part Number 7

[ Set Test Parameters M

Mame / Prompt

Adapters

Low Voltage

Components

High Uoltage

Het List

More Options..

Print

Test How cancel |[ ok
[ TEST CABLE #5% ]

Tested: 6]
Passed:[— o
Failed:i[— 5 ]

[Error Statistios|[ Diagnose |

[ Start Test ][ Cancel |

[ Set Test Parameters ]

Mame / Prompt Adapters

Louw Voltage Components

High Uoltage Het List

More Options.. Print

Test Mow cancel |[ ox

At any point you wish to alter the parameters of a test you
may do so by selecting Modify Existing Cable from the
Programming Cable menu.

You can open this menu by selecting Program Cable from
the Main Menu.

(@

Highlight the directory containing the test program you wish
to modify and select Ok.

To utilize the optional Advanced Netlist Editor
refer to Section 4.8.

Highlight the test program you wish to modify and select Ok.

The Set Test Parameters menu appears. You can modify
all the parameters of the test program from this menu.

@ Select Test Now to test any changes you make
to the test program.

If the product does not automatically test, select Start Test
to run the test.

Select Cancel to return to the Set Test Parameters menu.

If you are satisfied with the modifications, select Ok.
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[ mmoed §OOH

[ Open Directoru 7]
Directoruy Name
(]

O e, |
HEE °

[ Set Test Parameters M

Name / Prompt Adapters
Low Voltage Components
High Uoltage Net List
More Options.. Print
Test Mow Cancel oK

‘[Abandon Changes? i M

¥Yes |[Ho |
e
Famt row Mimnoe: 11 o)

You are prompted to confirm that you wish to save.
Select Yes to continue.

Select a directory to save the file within or select New to
create a new directory.

Select Ok to continue.

If you are saving the file into the directory that it originated
you now have the option of saving the file as a next revision
or overwriting the existing file.

If you select Yes to next revision a new record is created
with the same part number and an incremented revision
number.

If you select No, you are prompted whether you wish to
overwrite the existing file.
Select Yes to do so.

If you do not wish to save your modifications, then simply
select Cancel from Set Test Parameters.

Then confirm you wish to abandon the changes.

4-12 Horizon Series Tester: Programmer’s Manual



Basic Programming and Testing

4.6 Automated Start Test

By default the Horizon is setup to begin testing once a product is inserted in the required
adapters.

The default setting is 61% of product insertion.

At the start of a test (when no external controls are in use) the system is scanning the
test points for product insertion. Once 61% of the product is detected the test begins.

The 61% value is an arbitrary number that is less then 100% and greater than 50%. If
the test were not to start until 100% of the product was inserted, then damaged cables
would not trigger the start of the test.

If the test were to start when 50% or less of the product was inserted, then the test may
complete (and fail) before the product is fully inserted.

RS CSmETEISETE— [f yoy wish to adjust the Start % value, the option is found
fane 7 Sromet]|| Adawiers on the Set Test Parameters Menu.

Low Voltage Components

High Uoltage Het List

More Options.. Print

Test How cancel |[ ok

;
S B Select More Options = Start % to enter a new value for

= — the percent of product insertion that triggers the start of test.
Max Errors [c]

Do not use 100% since a cable with a fault will never be completely inserted and the test
will never begin.

If you find that your product is hard to insert and, for example, requires the user to rock
the connectors for proper insertion, you can utilize the Scan Delay feature of the Horizon
to delay the start of test once it is triggered.

See Section 3: System Setup for details.

4.7 Preventing Runaway Tests: Max Errors

The Horizon’s determination to discover all faults in a cable can sometimes create long
test times while the operator waits for all the faults to be diagnosed.

One way to prevent this is to specify the number of errors the Horizon should find before
aborting the test sequence and failing the product.
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[ Set Test Farameters ]

Start ¥ [3 ¥
Max Errors [:]

To enable this feature select More Options - Max Errors
from the Set Test Parameters menu.

Enter the number of maximum number of errors and select
Ok to continue.

4.8 Advanced NetList Editor (Optional)

----- ; An available option for the Horizon is an onboard script editor. To edit script

from the Horizon you will need to have a VGA monitor and an AT keyboard
attached to the system.

(a7 Programming Cable H]

[ Modify Existing Cable |

[ Learn New Cable — Default |

‘ Learn New Cable - Custom I

[ Advanced Hetlist Editor |

[ ______ Oeen Divectory __ FAH
Directory NHame
T MATH

Select Advanced Netlist Editor to open the text editor.

Open the desired directory and select the product you wish
to edit.
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™. File Edit Search Windows
[0]——————————— E N4, 0N

*CABLE=, TEST CABLE #5x,1

N #*3TAR=

*THRESHOLD=,61

. =*ADAPTER=,HA 116,

. *POSITION=,J1

. =ADAPTER=,HA 116,

M ||=POSITION=,J3

Nl =NET=

Once you have edited the file as necessary, select <Alt-F>
to pull down the File menu, then, <S> or <F2> to save and
<Alt-X> to exit and return to the Horizon client software.

[File'| Edit Search

New
Save Fz
Save as...

Change dir...
DOS shell
Exit Alt-X

@ Please review section 9 for greater text editing
details.

Exit returns you to the Program Cable menu.

Modify Existing Cable

Learn Mew Cable - Default

Learn New Cahle - Custom

[ Frogramming Cable ]
\
\
\
\

Advanced Netlist Editor

4.9 Basic Low Voltage Testing Options — Continuity and
Isolation

The low voltage parameters of your product can be tested either by the default Quick

Scan method or using a Measured method.

4.9.1 Quick Scan

The Horizon Quick Scan method is the default learning and measurement method for
both Continuity and Isolation tests.
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The method utilizes a hardware scan to determine whether any opens or shorts exist
within the product you are testing. It is because of this hardware scan that Quick Scan is
‘quick’. The effective thresholds for the tests are as follows:

Continuity:
Isolation:

less than ~300Q
greater than ~80kQ

Should you wish different thresholds than listed above, you must change the Low Voltage
settings to the Measured method.

4.9.2 Measured Scan

[ Programming Cable o]

[ Hodify Existing Cable |

[ Learn Mew Cable — Default |

[ Learn MNew Cable — Custom |

[ Advanced Netlist Editor |

[v] Opren Directory 4]

Directory Name
C2 MA TN
] N

EIEIIZI Refresh || Delete |
AEE [

[] Select Part Number 7

(2][2] 3] [Refresn] [pelete |
K]

[Back][ cancel |[ oK ]

[ Set Test Parameters M

Mame / Prompt Adapters

Low Voltage Components

High Uoltage Het List

More Options.. Print

Test How cancel |[ ok

[ Low Uoltage Settings ]

More Options.. oK ]

At any point you wish to alter the parameters of a test you
may do so by selecting Modify Existing Cable from the
Programming Cable menu.

You can open this menu by selecting Program Cable from
the Main Menu.

Highlight the directory containing the test program you wish
to modify and select Ok.

Highlight the test program you wish to modify and select Ok.

From the Set Test Parameters menu, select Low Voltage.

The default settings of Quick Scan are displayed.
To select a measured value for the Isolation test, select
Isolation Min Res.
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Enter the minimum resistance measurement for the Isolation

1000

[t ]2 J[3 JEtear

(2 ][ s J[ & J[=s ]
7 E El

[z s Jla 1 ...
o |[Ese

test in kQ.

Select Enter to continue.

To restore the Quick Scan setting, simply select Isolation Min Res again.
Select Conductor Res to select a measured value for the Continuity measurement.

(] Specify Continuity Tupe [

Select the desired Continuity Type.

Resistance BEmA | [Quick Scan

HC Resistance From Sample

For this exercise, select Resistance @5mA.

Voltage Drop Fixed HC

Cancel |

Resistance @5mA MSR measured scan.

Quick Scan As described above.

HC Resistance Programmable HCS measured scan. (Resistance reference)
Voltage Drop Programmable HCS measured scan. (Voltage reference)
From Sample Uses the MSR to measure the maximum resistance for the

attached nets. Set the Maximum Conductor Resistance accordingly.

Fixed HC Measured scan using the Fixed HCS. (Voltage or resistance
reference).

@ The Fixed HC option can only be used for 4-wire measurements.

e s Cnter the maximum conductor resistance (measurements
= made higher than the value entered will be considered
[ ]2 ][ 3 JEtear]
CallsCel[es] | ©Pens)
(= J = 1= }E N
I | | Select Enter to continue.
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Enter the minimum conductor resistance (the ideal is 0Q).

- If your test requires a minimum conductor resistance and

: = ” = H = ”Ql,f:r: the test measures lower than the threshold value, the fault

7 1= 1= I)E“t“ will be reported as Wrong Gauge).

Select Enter to continue.
FERCTRCIETEESAITTEEE  The settings are updated.

lsolation Min Res]
More Options.. || oK ]

4.9.3 Star or Chain Scan

The Horizon provides two methods for continuity scanning

The default method is the Star scan. The star scanning method selects the first point in a
net and measures continuity from that point to all other points.

3

The second method is the Chain scan. The chain scanning method selects the first point
in a net and measures continuity to the second point in a net. Next, the second point is
select and continuity is measured to the third etc...

Toggle the Scan button from the Low Voltage Settings
menu to change between the two scan options.

:
PEERITRIRTICRCUnTemms - The Tare values can be added directly to a test program

f"“' z‘”ei without performing a full System Tare or an Adapter Tare.

Tare | O

The tare is performed from the Low Voltage Setting menu.

Select More Options > Tare.
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[]_Adapter Capacitive Tare |3

e T
1) Remouve shorting plugs From
all adapters’ connecto

2 Press DK to perform capa—
citiwve tare.

o]

(] _Adapter Resistive Tare |G|
T R S e
1 Plug adapters in the Final
test positions,

23 Insert chorting plugs in
all used connectors.

massive, 04 shortt
43 Press OK to perform resis-—
tive tare.

[ Low Uoltage Settings [

Con. Dwell
Iso. Duwell b=
larel [
oK |

Remove the shorting connectors and select OK to start the
capacitive tare.

In order to perform the tare, you must short all points
together that are contained on each connector. Each
connector must be then be shorted together. All
connections will be tared in a single pass.

Select OK to start the resistive tare.

When the tare is complete, Tare will be checked.

To disable the tare, select Tare again to remove the
checkmark.

Improving Accuracy with High Capcitive Loads (Long Cables)

In order to improve measurement accuracy it may be beneficial to add a delay to
continuity or isolation measurements. To add a delay to your test program, select More
Options from the Set Test Parameters menu.

[ Low Uoltage Settings [

Con. Dwell
Iso. Duwell b=
1are|[]
oK |

[ Set Test Parameters M

Mame / Prompt

Adapters

Low Voltage

Components

High Uoltage

Het List

More Options..

Print

2.

[
hebebebek
e~
QOO0
R

) R, LAY

Test How cancel |[ ok
[ Edit_Net ]

ﬂd}est 4.9.11

]
a
-
-

[ 555

[»]
oD

Open

Select Con. Dwell to add a delay to the continuity
measurement.
isolation

Select Iso. Dwell

measurement.

to add a delay to the

4.9.6 Customize Conductor Tests by Nets

From the Set Test Parameters menu, select Net List.

Select the Net you wish to customize, and select Edit.
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[ Edit Het’s Settings ]

Select Conductor Res to set a custom setting for the
selected net.

OC Hirot Custon | [ [OC Default]

AC HirFot Custom | [ |AC Default

Conductor Res

PETESTREInTRERCIME - Shecify the continuity type and set the preferences as

Resistance BSmA | fuick Soan described above
HC Resistance From Sample
Uoltage Drop Fixed HC
Cancel |

@ If the net you have selected is a Ground or Chassis, and you have other
nets that are ground as well, you may want to designate each net as ‘Shield’
by selecting Shield from the Edit Net's Settings menu. If two nets, each
designated as ‘Shield’, are shorted together during a test, they will not fail.

4.10 Common Cable Faults & Faulty End Recognition
(FER)

4.10.1 Opens
Common errors or faults reported by the Horizon for a cable during a low voltage test are;
opens, shorts, and miswiring faults.

Should the low voltage test fail, before removing the product from the adapters, selecting
Diagnose will report the cause of the cable failing.

| ECaiticel | b=l |

CENo O wN R
CONP TN

- -

Figure 4-2: PUT with Open J3.C1.6
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[ Test Report ]
Reported Results: Fail

Test Program!TEEST_CABLE #5¥
@1/ 06/2000 16:10:32
e B

The first example is an open connection. The cable is
reported to fail, Diagnose is selected, and the screen to the
left is displayed. The Horizon reports that the cause of the
fail condition is an open connection and it is located at pin 6

eeint ||_ox || Of the first connector on the adapter mounted in the J3
position. Note the fault is at the adapter level.
‘]1' - L J3' — L.
=4 g | E CAaitES]

-

Figure 4-3: PUT with Open J1.C1.6

[ Test Report [H]
Reported Results: Fail

Test Program!TEST CABLE #5¥
01062000 16:11:01
= B

-

Reversing the cable with the open connection and re-testing
it reveals the Horizons ability to locate the position of the
open net. Note the same fault now appears at J1 instead of
J3.

COND D W~

[ Test Report H]
Reported Results: FAIL
9957, JETI_CABLE #3%

J3.C1.13) open
ci 13

Print | oK

In this example the open has occurred at 30% the distance
from the first adapter.
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i A

| Zcanies

N R CENOOs®NE

Test Report

[ = Test Report | H .
In this example the open has occurred at 47% the distance
T885°T4 .85 8T from the first adapter.

1.13 ngcl 13) oren
of Report -~

Brint | ox

4.10.2 Miswires
Miswire reports are extremely accurate as well. A miswire error is reported when the
Horizon tests a cable and the nets do not match the configuration of the original ‘golden’

sample.
Jl" s

A

Test Report

In the example to the left, the Horizon cable is miswired and

Program:TEST CﬁBLE #Fx

G786 2085 TSI T 0¥ notes the current wrong configuration and the correct

LC1. a
gl%,c1ji7c}ngt3.ﬁuégegatc1 & fi . . d
35 81N 17 inotead of J3.01.6 con |gurat|0n |t eXpeCte .
*Net(Jl §CL:Op J3,51.63 opén

[ Brint || ok |
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i =

Zcasiisl |

Figure 4-7: PUT Miswired — reversed

Reversing the cable and re-testing, the Horizon reports the
04/36353853T5"55T1°“““ e same net to be faulty but points to the correct adapter at
which the fault can be located.

*Pin J3.C1.6 miswired
e e Inetead er 1 1.6
%Pivi J3.C1.6 misuwired ig
J3.C1°.17 instead of J1.C1.6
et i1 cl 6, J3 €1 B3 pén
e A S S hepan s To B2

[ Brint || ok |
4.10.3 Shorts

One of the unique features of the Horizon is its ability to pin point the location of shorts on
a test cable.

With regards to low voltage tests, shorts can be detected and located by the Horizon.
= During the isolation test of a cable, the Horizon can
N diagnose shorts and the location of the fault relative to its
position from the adapters. If a short is detected, the system
e will display an active icon to tell the user it is still working
Favy Faar 1 ganon and diagnosing faults.

@ It is important to remember that the Horizon can only detect and will not pin
point the location of a short (arc) that is a result of a high voltage test.

Jl ol

Zcasiisl |

@No oA wNe

Figure 4-8: Short at J1
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[\ Test Report H]
Reported Results:. Fail

Test Program:TEST CABLE #5:-
& 20 ? 165158

.C1.13
ted:
B 585180 an
3BmOhm

3, J3. Cl 13)

[]| Print |[ oK

In the example above, the cable is tested and it fails as a

result of a short very close to the adapter at J1. Use the
Down arrow button to see the remainder of the error

message.

@

Asterisks always precede faults.

[ Test Report =]
Reported Results: Fail
s

T CHBLE HEx

3 CL 24) at
25m0hmn

ElElElE“E‘““t || ok |

[ Test Report [H]
Reported Results: Fail

25m0hmn

o
3 1,247 " " 26mOhn
rme” End oF Heport -

]33] [ B

-

In the next example the same cable has failed as a result of
a short, not at either end of the cable, but 81% of the
distance from the first adapter. In this manner, one can
easily locate the fault to be dealt with at the re-working
station.

Use the down arrow button to see the remainder of the error
message.

Figure 4-10: Short at 55%
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[ = Test Report | H .
In this example the short has occurred at 55% the distance

Ga78c S0RE TR TSENLE 1O from the first adapter.

T2.C1, 123 Shorted:  to
Net¢Ti.C1,24, J3.C1.243 at
Sov From JI.&1. 127 29m0hn
wNet(J1,C1.24
72.C1, 24 Shorted:  to
Met{Ti'Ci.12, J3!c1.12> at

ElElElE“Eﬁ“t [T ox |

Use the down arrow button to see the remainder of the error
[ = Test Report |
message.

Met(J1.C1.12
T2.C1, 123 Shorted:  to
Net¢Ti.C1,24, J3.C1.243 at

5 LE1% 12 29m0hn

s T %o
Net¢Tiic1,12, J3.C1.123 at
S0v From J1.£1.24f 2o9m0hn
e End of Report ~~-=

DiG]ajaET|

2
=

J1] g I3 [t

DNo oA WN R

It is not unusual to find a cable or harness that has more
G706 538514 TEST SRR Hex than one fault. The Horizon will report all faults found.
3%561?3) at 42¥

27m0hm
R2icli?dirroted et a1 42| 1 he only exceptions are those cases where one type of fault
LEIE]ECeee ok || is masking another type of fault when an open circuit is
sitting behind a short on the same wire. The only other
exception is a case in which the cable is removed before the
eI ITet g, Frmom Diagnostics button is selected. In this case, the Horizon
457 From 350171250 ahbim simply shows the cable as failed and does not retain

LCcl, 24
I3 .C1, 24 ) 5shorteqd:

et aiZei i 5 1502y at diagnOStiCS.

4By From J3.61.247 23m0hn

EE'EEHEHM Il ox |

Use the down arrow button to see the remainder of the error
message.

4.10.4 Shorts and Opens with a Test Fixture

If you are using a test fixture with your Horizon, that is, a fixture a particular distance from
the adapter level of the Horizon; then, the cable length, or 100%, is will be measured
from adapter to adapter unless you perform both a capacitive and resistive tare on the
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fixture (see Section 6.3 for details). If you do not wish to do this the length of cabling
from the Horizon to the test fixture is part of the distance calculation.
Consider the following setup:

Test Fibdure

0% 25%/

e L

HORIZON 1500 Fodure Cables

—

- AV
- Test Cable
100 % 75 %

Figure 4-12: Example of a Test Fixture Setup

The above setup demonstrates the notion of faulty end recognition when a test fixture is
being used with the Horizon. In the case above, should a short occur on the test cable
during a low voltage test, then, the short would be reported between 25% and 75%. The
front of the cable is located at 25% of the total length and the rear of the cable is located
at 75% of the total length.

Adapter level shorts will be reported at 25% or 75%, respectively, from a particular
adapter, and a short along the cable would fall in between those two percentages.

4.11 Flex Test

4.11.1 Testing for Intermittent Low Voltage Faults

The Flex test is a method of testing a cable or harness for intermittent shorts or opens.
Since these usually occur at or near a connector, the Flex test is a quick, easy, and
economical method of locating these problems.

PSSR The Flex test is set up from the Set Test Parameters menu.
flame  Pronwr)|| Odapbers This menu is displayed as the last programming step when
o o sl L Sommoners learning a cable either under the Default path or under the

o Yoree o™ et Customized path in the Programming Cable menu.

Test Now || Cancel || OK Program Cable menu is accessed by selecting Program
Cable from the Main Menu and then entering your
password. Set Test Parameters can also be reached
directly for a cable already programmed into the database
by selecting Modify Existing Cable.

High Uoltage Het List
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PEEITHIREIRCEnTEmE  |n Set Test Parameters, select Low Voltage to display the
Low Voltage Settings menu. Select Flex to toggle between
the three settings:

solation Min Res]
More Options.. || oK ] Dis. (Disabled)

Perm. (Permanent) Flex the cable until you select Ok from
the touch screen.

A fixed time-out value (1 — 99.9 seconds) Flex the cable
for the programmed duration.

Select Ok and you will be returned to Set Test Parameters.
Select Ok again and you will go through the Save Cable
Record dialog.
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Test Program as CBL File

\datab\cables\main\flextest.cbl For greater detail see section 9.

*CABLE*,FLEX TEST,1 *NET>, ,
*QUICKCONTINUITY* Ji.c1.12,,
*QUICKISOLATION* J3.c1.12,,
*ELEX*,10 *NET*, ,
*STAR* J1.c1.13,,
*THRESHOLD*, 61 J3.C1.13,,
*ADAPTER*,HA 116, *NET>, ,

*POSITION*,J1 J1.Cc1.14,,
*ADAPTER*,HA 116, J3.C1.14,,
*POSITION*,J3 *NET*, ,
*NET*, , Ji.c1.15,,
Ji.c1.1,, J3.c1.15,,
J3.ci.1,, *NET*, ,
*NET>, , Ji.c1.16,,
Ji.c1.2,, J3.c1.16,,
J3.c1.2,, *NET*, ,
*NET*, , Ji.c1.17,,
Ji.c1.3,, J3.c1.17,,
J3.C1.3,, *NET*, ,
*NET*, , Ji.c1.1s8,,
Ji.Cc1.4,, J3.ci.1s8,,
J3.C1.4,, *NET>, ,
*NET*, , Ji.c1.19,,
Ji.c1.5,, J3.c1.19,,
J3.c1.5,, *NET>, ,
*NET*, , Ji.c1.20,,
Ji.cl.6,, J3.c1.20,,
J3.c1.6,, *NET*, ,
*NET*, , Ji.ci.21,,
Ji.c1.7,, J3.ci.21,,
J3.c1.7,, *NET*, ,
*NET*, , Ji1.c1.22,,
Ji.ci.s,, J3.C1.22,,
J3.cl1.8,, *NET*, ,
*NET*, , Ji.c1.23,,
Ji.c1.9,, J3.C1.23,,
J3.c1.9,, *NET>, ,
*NET*, , Ji1.c1.24,,
Ji.ci.10,, J3.C1.24,,
J3.ci.10,, *NET*, ,
*NET*, , J1.C1.25,,
Ji.c1.11,, J3.c1.25,,
J3.c1.11,, *END*
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4.11.2 Testing the Cable - Flex Test

[ Test Configuration [

CentinSolecies canic To actually perform the Flex test on a product is easy and

gatanicanieswarmrLzxtest.ce| - gtraightforward. Select Test on the Main Menu to bring up

FLER FEO the Test Configuration menu, press Select to select the

Creols | [mererts] 0 [seeee] Product for testing (unless it is already displayed), then

==t _nou] [Batohes |[] [Sancel ]| Select Test Now. You will be instructed to insert the
necessary adapters, and then to connect the cable for
testing.

The Flex Test display appears and the Horizon
automatically enters a continuous scan loop looking for
faults. At this point, you need to manually Flex or stress the
cable, typically by moving it back and forth or wiggling it at
each connector. Any detected faults will be logged and
totalled at the top of the display, with C standing for
continuity and | for Isolation. If a fault of any type is
detected in a given net, that net is removed from the scan
list for the duration of the test.

P

PR

Start Tewh

The test is terminated either by a time-out, specified when
the product was learned, or by selecting Ok.

[A] Test Report [H]

Selecting Diagnose for a failed flex test will reveal the same

Test Program:TEET CABLE #3$x
O3/ QT /2000 11:97:113

#Net (J1.Cl.6, J3.C1.6) open
at 15 From_J3.C1.6

(#Net (J1.C1.12

2)Shg£{ed:

detailed results as expected from a standard or ‘default’ test
of a product.

Shorted:
of Report ~oee

=
Lo
&
S Wb
ey
o

[Erint [ ox |

4.12 Assembly Aid Tools

Assembly Aid allows the operator to randomly populate one end of cable product, and
then use the tool to test and populate the remaining end(s) of the product.

@ For details on the Horizon’s Build Aid capabilities, please see Section 9.1.5.

\f—i‘:;@ée The following is a step by step example using a cable
/) terminated at one end with a DB50 connector and not
ﬂ_’@:“-f/’ ' terminated at the other.
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The following example makes use of the standard Horizon
ground probe as well as a cup of ordinary unsalted water.

STEP 1: Learn the open product.

I Main Menuw [T

[ _Thu Sep 11 1997 ©1:40 PM )

[ Test ][ Self-Test |

System Setup ?I ‘grogram Cablei”

[ Backup i [ Edit Adapter i||

[a Contrast v |[ Shut Down ||

[ Frogramming Cable H]

Modify Existing Cable

\ ]
‘ Learn New Cable - Default I
\ |

Learn MHew Cable - Custom

Fduzancad Mol list Hdditor
Commoei

[ Insert the Adapter{s) [HI|
HA 124

J2_, J4_,

= =

FE__HA 124 | ¢

J7
EI\EI §e1ect| gancell OK I

[____Learn a New Cable __ FH
Insert the sample product
hen press OK to continue.
oK |
[V Enter Part Humber =]
( ASSEMBLY AID )|
2 0 A 3 el 3 S Y
EEEREEFHE]EEE
AREMEEREE,
‘ ©..9 | ‘ Space Bar | plearl
[ Set Test Parameters M
Name / Prompt Adapters
Low Voltage Components
High Uoltage Net List
More Options.. Print
Test How cancel |[ ok

From the Main Menu of your Horizon, select Program
Cable.

From the Programming Cable menu, select Learn New
Cable - Default.

Place the appropriate adapter for the terminated end of your
product.

Once detected, select OK to continue.

You need not place the product onto the adapter at this
point. The learn process is required to create the pin list for
terminated end of the product.

Select OK to continue

Enter an appropriate part number for the product you are
about to assemble.

Select Enter to continue.

You need not enter any further parameters. Select OK to
save the learned product.
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§ f0n T ——

Farah Mow £ e § £

B Oven Directoru _ T&]

EIEIEI\&' RE£resh|
AER el

[ Programming Gakle [

Modify Existing Cable

]
Learn Mew Cable — Default |
]

Learn Hew Cable - Custom

frsanced Mellist Editor

LI Main Menuw

[ Thu Ser 11 1997 01:40 PM )

[ Test ][ seif-Test |

System Setur i] [Program Cablef]

[ Backup ][ Edit Adapter i||

[« Contrast » || Shut Doun ||

[ Test Configuration [
Selected Cable
File Ha

me >
databscables“MAIN“AZZEMBLY.ch

Part Mumber:
ASSEMELY AID
Rew.1

[ Tools |[Rerorts]|[] [ Select |

[Test Mouw] [Batches][] [ Cancel |

[ Insert the Adapteris> o]
|

JEL_HA 124

| Select Tool ]|

‘ Pin Locator |

[ Group Sorting |

[ Group Scan ]

[ Cancel |

Step 2: Group Scan

Confirm with Yes.

Select the directory you wish to save the file within, or
create a new one by selecting New.

Select OK to save.

Select Cancel to return to the Main Menu.

From the Main Menu, select Test to enter the Test
Configuration menu.

The last loaded product (in this case the product we just
learned) is displayed. If it is not the correct product, choose
Select to load the correct one.

Select Tools to begin the Assembly Aid process.

The system prompts for the adapter needed. Place the
adapter to continue.

The Select Tool menu appears.

Before you begin, it is recommended to verify the continuity of all conductors that are
terminated within the connector.
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[ Select Tool ]

[ Pin Locator

[ Group Sorting ]

‘ Group Ican

‘ Cancel |

[ Enter pins that helong [H]|
to first group

ARRERnERE
ololajnlajakmlEln
Dol el

‘ A..Z H Space Bar |E1earl

Scanming
1

Skir | Cancel

Camand

[ Scan Group Result 7
e
PASSEDt

Finding Pins in Range [0
1-5¢
Scanming
11

Skir | Cancel

Cancel

[ The following pins e
have not been probed

e

11

ok |

To perform Group Continuity, place the Horizon Probe
within the glass of water. (Ensure the probe is connected to
I/O#2 on the Horizon)

Connect the terminated end of the product to the Horizon.

Place the non-terminated end into the glass of water.

From the Selector Tool menu, select Group Scan.

Enter a range that includes all the conductors.
For this example we enter 1-50.

Select Enter to continue.

The scan will begin as soon as the conductors are
submerged in the grounded water.

If all the conductors are continuous the group scan will pass.

Select OK to continue.

If a conductor is open the scan will pause. Select Skip to
continue scanning or Cancel to exit the scan.

The end of the scan will display the conductor/pin not
probed. This conductor is most likely open.

Select OK to continue.
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[ Enter pins that belong |3

To next sroup Select ESC to return to the Select Tool menu.

IERREEEERR
OjojajnjEEEEEE
AEERFNCOEL,

A2 H Space Bar |plearl

Step 3: Group Sorting

The next step involves separating the loose ends of the
| product into groups for easy connector assembly.

Group 1: 1-17 For the DB50 connector an ideal method would be to
Group 2: 18 - 33 separate the conductors into the 3 rows of the DB50
Group 3: 34 - 50 connector.

B rEmCTEm—C  From the Select Tool menu, select Group Sorting.

[ Pin Locator

[ Group Sorting ]

‘ Group Ican |

‘ Cancel |

[ Enter pins that helong [H]|

%o First srous Enter the pins that belong to Group 1 (1 -17)

1-17

Select Enter to continue.

TR T T Using the ground probe, touch the conductors to isolate
Ll group 1.

e

rTraresTeremmm || S YOU probe the conductors, the pin you last probed is
T displayed. Conductors that do not belong to the group will
8 not respond to the probe's touch.

[ Gwosi ]

LARGE
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Once you have probed all the conductors the Done is
displayed.

At this point you can continue to probe to verify the group.

Select Done to continue.

[ Enter pins that bhelong [H]|

T2 neact srour Enter the pins for the second group and begin probing the
= remaining conductors.

#[Finding Pins in Range: |0 Probe until done.

3
Last Prohed:
33

Upon completion of the second group, you will now have
%% three sets of conductors.

Select Done to continue.

[ Enter pins that bhelong [H]|

o neot srour Select ESC to continue.

NEIRNEEDEEE
Ojo|ojnjEa]ns|e]n,
NERARNEEDO8L,_]

A..Z H Space Bar |E1earl

Step 4: Group Verification (group continuity)
It is highly recommended, once the groups are separated, to perform a group scan on
each of the groups.

B AT B From the Select Tool menu, select Group Scan.

[ Pin Locator ]

[ Group Sorting ]

[ Group Scan |

‘ Cancel |
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[ Enter pins that belong |3
to Ffirst group

PR EnEEE
AEANALERODE
b1 T e

‘ A2 H Space Bar |plearl

[\ Scan Group Result ]
e ———

PASSED?Y

ok ]

Enter the pins of Group One.

Place the Probe and Group One into the water and select
Enter to continue (see step 2 for details).

Repeat the scan for Group Two and Group Three.

Once all three groups have been verified you can move to
connector population.

Step 5: Assembling the product
The three verified groups can now be populated within the connector.

[ Select Tool ]|

[ Pin Locator ]

[ Group Sorting ]

Group Scan |

‘ Cancel |

[ Enter pin or pin range H]|
to be found

1-17

CIEIEIEE] EEEE] ]

Locating Pin |5| o

1
0 [emeer] |
Next > ||

foavoe

From the Select Tool menu, select Pin Locator.

Enter the pin range for the first Group.

Pin ranges can be ascending or descending depending on
your preference or need. If you wish to select non-
sequential pins you can do so by separating them with
commas (e.g. 1,3,5,7). You may also select ranges that are
non-sequential you need only separate the ranges with a
comma (e.g. 1-5, 8-20).

Select Enter to continue.

There are two methods to sequence through a range of
pins: Automatic or Manual.

By selecting Auto (check mark present), once a pin is
successfully probed the scan sequences to the next pin. Be
aware this may cause problems should you probe the pin
and loose its location - you will then need to select Prev to
return scanning that pin.

In the manual mode, once you have located the required
pin, select Next to sequence to the next pin in your selected
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range.

[ Enter pin or pin range H]|

o e Found Once you have probed the final pin in the range, if you

select Next, or if you are automatically sequencing, you will
%EE%EE%% return to the range entry dialog.
=l EI [l I . .
[a.z | [Srace Bar |[lea Enter the range for the next group of pins you wish to locate

and select Enter to continue.

Continue until you have fully assembled the product.

Step 6: Final Verification
Once all the pins are populated in the connector, it is recommend to perform a final
verification that the product is correctly assembled.

e T w T hamamma  After the last pin is probed, if you select Next, or if you are
automatically sequencing, you will return to the range ent
ORDEEERDEE  goog e ge enny
=] EI CIEE ’
EIEEE EI%“M| i ) .
[A.2 ] [Srace Bar | [clear] If you select Enter without entering a range you will enter

the Probe any Pin mode.

At this point probe each pin on the assembled connector

x| Frobe Ang Pin 1 . . . .
noting the connector position and the pin displayed on the
screen.

Probing pins on the newly assembled connector will display

robe Angy P

Last Probed: the pins as they are populated at the original terminated
* end.
Tt Verify that the pin and displayed pin are matching.

4.13 DC HiPot Testing

4.13.1 Introduction

The Horizon can be set up to perform a DC HiPot test on any cable or harness, provided
that it has a high voltage DC source installed. HiPot testing can be done on the entire
cable, or only on selected nets within the cable.

4-36 Horizon Series Tester: Programmer’s Manual



Basic Programming and Testing

@ If your product has embedded resistors or diodes and these components are
learned when the cable is learned, the Horizon will automatically exclude the
nets connected to these components. Nets with components connected to
them are automatically grouped for isolation and HiPot testing, and the group
of nets is treated as a single net while these tests are running. You do not
need to worry about manually excluding them.

4.13.2 Safety

Your Horizon has the capability of allowing you to set up a number of safety procedures.
Which of these you use depends on local regulations, your philosophies, and the training
level of your personnel.

@ To use Palm Switches with your High Voltage Test, see Section 3, System
Setup.

4.13.3 Program the Horizon to Hipot the Entire Cable or Harness

The main location for setting up HiPot testing is the Set Test Parameters menu. This
menu is always displayed after a cable has been learned through either the Default or the
Customized path. It is also directly accessed after selecting a previously learned cable in
Modify Existing Cable.

PR ISmETERETEm—E - Selecting High Voltage displays the High Voltage Settings

Mame # Prompt Adapters dlalog

Low Uoltage Components

High Uoltage Het List

More Options.. Print

Test MHow cancel |[ ok

PEMORISrTRaaTeem-n) - Selecting Hipot Nets Only, (a check mark is visible), means
Chasalo il that the Horizon will only perform a HiPot test on complete

Password Protected | [] nets

Discharge Delay @ .05

DC Hipot Zettings

AC Hipot Settings |[ ok |

This is done for two reasons:

1) To speed up the test, since the system doesn’t have to consider open nets; or

2) to prevent the programmed high voltage from possibly being present at open leads. It
is important to remember that the Horizon can perform a HiPot test on flying leads; in
fact, this is quite common in many applications testing isolation. Just remember not to
select this option unless it is needed.
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Selecting Password Protected (a check mark is shown) means that an operator level
password must be entered before high voltage testing can proceed. Cancel returns to
Set Test Parameters with no action taken, while Ok implements the desired setup.
Discharge Delay affects both AC and DC HiPot testing. Selecting this option allows the
user to control the discharge of the PUT. By default the Horizon discharges the PUT as
fast as possible.

Programmable Discharge Delay values: .1s to 1200s.

@ This option is only available after an AC or DC HiPot has been programmed.

Selecting DC Hipot Settings brings up the DC HiPot Settings menu.
AC HiPot testing is discussed section 4.14.

[ DC Hipot Settings ]

For safety reasons, DC high voltage testing cannot even be
setup until the HiPot button is selected. As soon as it is
selected, and the check mark appears, the rest of the menu
becomes active and is no longer greyed out. Selecting Ok
incorporates the DC HiPot test that was specified into the
cable’s test setup.

Hirot |0 [ pwelr |

Hivot Uoltage

Leakage Limit

Hivot Duration

Scan Rame || 0k |

[ DC Hipot Settinas ]
Hirot |J] [ Dwell |[(Resular]
Hirot Uoltese
Leakage Limit 100.0 pA

Now that the Horizon has been instructed to perform HiPot
testing, the test parameters can be defined. Select HiPot
Voltage and the Input the DC HiPot test voltage in Volts

Hipot Duration d|a|Og is dlsplayed
§can| | Ramp Il oK |

Enter the desired DC HiPot voltage. You can specify any
( = ) value you want from 50V up to either 1000 or 1500 Volts,
=== depending on the high voltage source installed. The voltage
7 1 s I s can be specified in single (1) volt increments. When the
o = (i proper voltage has been entered, select Enter and you will

be returned to the DC Hipot Settings menu.
Select Leakage Limit and you will enter the Specify
Leakage Type dialog.
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] Specifu Leakage Tupe |O

"I Resistance ]
Arcs Only |

Cancel

Max<imum DC hipot
leakage current in pA

1.0
[ ][z ][ = Jkrear]

(2 J[s J(e (== ]

0.1

Max<imum DC hipot
leakage resistance in M

[ ][z ][ = JEtear
(2 1[5 ][ (=]
7 B8 9
I | CH I [
L Escl

I CBesistance ]
Har! Arcs Only |

T p o

Cancel

Input the DC hipot test
duration in seconds

0.10

L]z ][ 3 JErear]

L= 1[5 1 e 1[Bs ]

Lz Jls =] .
o Escl

You can specify the desired leakage limit directly as a
Current, as a function of Resistance, or simply enable the
Horizon to detect Arcs Only. Select Current to enable the
Maximum DC HiPot leakage current dialog.

Enter the desired leakage current, paying attention to the
insulation specifications for the wire being used. The
allowable range is from 1puA to 5mA. Use the arrow keys to
change between ‘uA’ and ‘mA’ if needed.

Select Enter to confirm your input and return to the DC
Hipot Settings menu.

If you would prefer to specify leakage in terms of resistance,
select Resistance after selecting Leakage Limit the
Maximum DC HiPot leakage resistance in M2 dialog will
appear. Input a leakage resistance between 0.1MQ and
1000MQ and then select Enter to confirm your input and
return to the DC Hipot Settings menu.

The last choice is Arcs Only (The Horizon will still
automatically test for arcs if leakage is specified. If an arc is
detected, testing is immediately suspended, the arc is
reported, and no further high voltage testing is performed on
that cable.) This test will rapidly check for any insulation or
other breakdowns. Cancel returns to Set Test Parameters
with no changes made.

Selecting Hipot Duration displays the Input the DC HiPot
test duration in seconds dialog. Enter the length of time that
you would like the DC high voltage be applied, from 0.01 to
600 seconds. Select Enter to return to DC Hipot Settings.
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[ DC Hipot Settings H]]

Hivot | | pwell |[(Eegular]

Hipot Uoltage
Leakage Limit 166.6 pA
Hipot Duration | [ 6.61 =

Scan|Cimear] [ Rame |[ oK

[ Set Test Paramcters o]

Mame / Prompt

Adapters

Low Voltage

Components

High Voltage

Het List

More Options..

Print

Test MNow

Cancel ” 0OK

Scan switches between the ‘Mass’ scan and the ‘Linear’
scan methods. Although the linear method is more
traditional, it is highly recommended that you leave it in
Mass scan unless your test requirements specifically dictate
otherwise. Mass HiPot testing is much faster with no loss in
accuracy. Ok, adds the DC HiPot tests to the cable record
and returns to the Set Test Parameters dialog.

@ Refer to Appendix C for Mass HiPot examples.

Select Ok to save the record for this cable in the internal
database.
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Test Program as CBL File

\datab\cables\main\testca~1.cbl For greater detail refer to section 9.

*CABLE*,TEST CABLE #$%,2 *NET*, ,
*QUICKCONT INUITY* Ji.ci.11,,
*QUICKISOLATION* J3.c1.11,,
*STAR* *NET*, ,
*THRESHOLD*, 61 Ji.ci.12,,
*DCHIPOT*,572 J3.ci.12,,

*LEAKAGE*,0.0001 *NET*, ,
*DWELL*,0.1 Ji.c1.13,,
*REGULAR™ J3.C1.13,,
*MASS* ANET*,
*ADAPTER*,HA 116, Ji.c1.14,,
*POSITION*,J1 J3.C1.14,,
*ADAPTER*,HA 116, *NET*, ,
*POSITION*,J3 J1.C1.15,,
*NET*, , J3.C1.15,,
Ji.ci.i,, *NET*, ,
J3.c1.1,, Ji.cl.16,,
*NET*, , J3.C1.16,,
Ji.ci.2,, *NET*, ,
J3.c1.2,, Ji.c1.17,,
*NET™, , J3.c1.17,,
J1.c1.3,, *NET*, ,
J3.C1.3,, Ji.ci.1s,,
*NET*, , J3.c1.18,,
Ji.Cl.4,, *NET™, ,
J3.C1.4,, Ji.ci.19,,
*NET*, , J3.c1.19,,
Ji.ci.5,, *NET*, ,
J3.c1.5,, Ji.c1.20,,
*NET™, , J3.C1.20,,
Ji.cl.e,, *NET*, ,
J3.c1.6,, Ji.ci.21,,
*NET*, , J3.c1.21,,
Ji.c1.7,, *NET*, ,
J3.C1.7,, Ji.c1.22,,
*NET*, , J3.c1.22,,
Ji.ci.s,, *NET*, ,
J3.c1.8,, Ji.c1.23,,
*NET*, , J3.C1.23,,
Ji.ci.g,, *NET*, ,
J3.c1.9,, Ji.c1.24,,
*NET™*, , J3.C1.24,,
Ji.ci.10,, *NET*, ,
J3.c1.10,, Ji.c1.25,,
J3.C1.25,,
*END*
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4.13.4 Customize DC Hipot by Nets

You can choose to perform HiPot testing on only a portion of your cable by performing a
HiPot test on the entire cable except for certain nets. In which case, you select those
nets you do not wish to perform a HiPot test on.

N Set Test Parameters ]

Name / Prompt

Adapters

Low Uoltage

Components

High Uoltage

Het List

More Options..

Print

Test Now

cancel |[ ox

N Edit _Het ]
Drtest

A
=
=

L]

anan
chebeteh
Snaad
¥ || “ | [mmimmiey
OO0
[RRRSON_
||~
Ly
frimtataial
0nnno
[RtAnI
s
e

=1
&
[

o

Label

oK

(][]l

J

Open || Tuisted

Edit Met’'s Eettings

OC Hirot Custen | [ [OC Default]

AC Hirot Custom | [] |AC Default

Conductor Res

i Setting Conflicts B2
ffhe global DC hipot scan ture)
ic sot to, Mass Hipott

To, he able to customize the

met’'s DC hipo:
change the Efuhal
scan tupe to Li

settings
DC hipot
near Hipot.

ox |

To program nets to be excluded from the HiPot test, select
Net List from the Set Test Parameters menu. The Edit Nets
dialog will be displayed.

Using the arrow keys, move the cursor to highlight the net
you want to exclude (or include) from HiPot testing.

Select Edit for the Edit Net's Settings menu.

Note that the display shows that this net is currently set to
assume the default settings for both DC and AC HiPot tests.
In the example cable being used, DC HiPot has been
learned per the settings above, but no AC HiPot testing has
been defined. Therefore, if no changes were made, this net
would be subjected to a DC HiPot test, but not to an AC
HiPot test. Select DC Hipot Settings, to display Edit the
Net's DC Hipot Settings.

@

If the net you are selecting is a Ground or Chassis
point in your product, you may designate it as a
‘Shield’ by selecting Shield from the Edit Net's
Settings menu. This net will no longer be charged
during the High Voltage test, though it will still
remain as a common point.

If from the Set Test Parameters you set up High Voltage
settings with Scan set to MASS, you will be prompted with
this message.

Select Ok to acknowledge the conflict.
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fd[Change now the hivot[f

scan tupe to Linear?

Handiadion [

Bl _____DC Hipot Settings [0
Hirot |J] [ Dwell |[Resular]
1.6 phA ]

[o.e1 = ]
Crome | [ox |

Hipot Uoltage

Leakage Limit

Hipot Duration

Scan | Linear

i Edit Het’'s Settings ]

DC Hirot Custom [oc perauit] [
[ |AC Default

Default

AC Hirot Custom

Conductor Res
Default Default

Cxervin i[] | shiela |0 [ ok |

i Edit Het B2

ElE”Zl Ecl.itl. "Lab.el |
(1 =1 (=] [oe=n] _

You are now given the option to alter the global settings to
Linear, should you wish to continue editing the local High
Voltage variable.

Select Yes to accept the change.

Selecting Hipot will remove the check mark and this net will
not be HiPot tested. Notice, however, that you can actually
specify different HiPot test settings for different parts of the
cable! In the example cable, that's exactly what we chose to
do, setting a different voltage and duration to be used for
this net and this net only, but leaving the leakage limit the
same.

Select Ok to return to Edit Net’s Settings. Cancel returns
with no action taken.

The display has now changed to indicate that this net is
using ‘Custom’ settings to define its HiPot test parameters.

Select Ok to go back to the Edit Net menu. Cancel returns
with the previous parameters intact.

You may wish to use the Label function to document the
changes you have made to this net. Repeat these steps as
necessary to modify the required nets. When you have
finished, select Ok to return to Set Test Parameters.

As before, select Ok from this menu to save your cable
record.
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Test Program as CBL File

e \datab\cables\main\testca~2.cbl For greater detail see section 9.
*CABLE*,TEST CABLE #$%,3 *NET*, ,
*QUICKCONTINUITY* Ji.c1.11,,
*QUICKISOLATION* J3.c1.11,,
*STAR* *NET>, ,
*THRESHOLD*, 61 Ji.c1.12,,
*DCHIPOT*,572 J3.Cc1.12,,
*LEAKAGE*,0.0001 *NET*, ,
*DWELL*,0.1 Ji.C1.13,,
*REGULAR* J3.C1.13,,
*L INEAR* *NET*, ,
*ADAPTER* ,HA 116, Ji.C1.14,,
*POSITION*,J1 J3.C1.14,,
*ADAPTER* ,HA 116, *NET*, ,
*POSITION*,J3 Ji.C1.15,,
*NET*, , J3.C1.15,,
*DCHIPOT*,0 *NET*, ,
Ji.c1.1,, Ji.Cl.1e,,
J3.c1.1,, J3.Cl.16,,
*NET*, , *NET>, ,
Ji.ci1.2,, Ji.c1.17,,
J3.c1.2,, J3.c1.17,,
*NET*, , *NET*, ,
J1.C1.3,, Ji.ci1.1s8,,
J3.C1.3,, J3.c1.18,,
*NET*, , *NET*, ,
Ji.c1.4,, Ji.C1.19,,
J3.C1.4,, J3.C1.19,,
*NET*, , *NET>, ,
*DCHIPOT*,0 Ji.ci1.20,,
Ji.C1.5,, J3.c1.20,,
J3.C1.5,, *NET*, ,
*NET*, , Ji.ci1.21,,
Jil.Cl.6,, J3.ci1.21,,
J3.C1.6,, *NET*, ,
*NET*, , Ji.cir.22,,
Ji.c1.7,, J3.c1.22,,
J3.C1.7,, *NET>, ,
*NET*, , Ji.c1.23,,
Ji.ci1.8,, J3.c1.23,,
J3.C1.8,, *NET>, ,
*NET*, , J1.C1.24,,
Ji.c1.9,, J3.C1.24,,
J3.C1.9,, *NET*, ,
*NET*, , Ji.c1.25,,
Ji.ci.10,, J3.C1.25,,
J3.ci1.10,, *END*
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4.13.5 Cable Testing Using the DC Hipot
To perform a DC HiPot test on a cable as part of the test specification, simply follow the
same procedures as for low voltage testing.

i Test Configuration ]
Currently Selected Cable

File HName:
rilatah\cah les™MAINNTESTCA~1.ch
gart Humb:

er
ES TzcﬂELE H5M

[ Tools |[Reports]|[] [ Select

llest Now”gatches“:‘ | Cancel |

I Test Report

[H]
Rerorted Results:! ALL
est Program: TEST CABLE #5x
02/11/1989 14:51:00
#Short between NHetl_and Met2
at  51v £ g

Print | ok |

Pexrform the
DC Hipot Test?

e AR T AT

st

Srardy Fesy Ganceld

Select Test on the Main Menu. Select the cable to be
tested, if it is not the cable displayed, and select Test Now.
You will then be instructed to insert the adapters and to
connect the product for testing.

The Horizon will first perform all of the specified low voltage
tests. If any of the tests fail, the Fail light will turn on and
you will have the opportunity to select Diagnose. The low
voltage faults will be shown in a display similar to that
shown.

If a product fails any of the low voltage tests, HiPot testing will not be
performed.

After the product has passed all of its low voltage tests, it
can now be tested with high voltage. If you set up Autohipot
during the system setup, HiPot testing will proceed
automatically. If not, the Perform DC Hipot Test? dialog will
appear.

In either case, if you specified Password Protected when the cable was learned, an
Operator level password will have to be entered before testing will start. Select Yes,
HiPot testing will start, and the Performing Tests dialog appears. (Selecting No will
return you to the Test Statistics window, and the Fail light will be lit. Selecting Diagnhose
will show a message indicating that all tests have passed; what has happened, in
essence, is a forced failure of the HiPot test.)

@

In all of these cases, if you have installed and programmed any type of Palm

Switch protection, it will also have to be activated as programmed before
HiPot testing will start.

DC Hipot
[ oo

PErrar Statieadion

I

S d Eaat g

The display shows the progress of DC HiPot testing.
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[ TEST CABLE [

Tested:
Passed:[ 1 |
Failed:[0 |

[Eeror Statistios]|[ Diagmose |

[ Retest ][ Cancel |

[ Test Report ]|
Reported Results:! ALL

DC Netl ——-—

DC Netd —-—-—

DC Het3 -

DC Hetd 5.94G0hm

DC NetS 7.23G0hm

DC Hetg 9.98G0hm

DC Het? 8.13G0Ohm

DC Het8 13.4G0Ohm

DC Het9 21.3G0hm

O] 2] 53] [

4.13.6 Error Reporting

Should the product fail or if the HiPot was a linear scan,
select Diagnose on the Statistics window to view the
diagnostics.

A linear HiPot was performed and passed. The diagnostics
reports the measurements made during the test. For the
PUT the IR is extremely high. The Horizon reports “---*
should the measurement be over range.

In addition to the standard Error Reports, three additional ones are associated with DC

HiPot tests.

Test Rerort

[ [H]
Reported Results: FAIL

(*DC ower load _Hetl9 =DC
over load Het2§ -~~~ End of
Report ~eeaen

EBrint I OK I

W] Test Report ]
Reported Results: FAIL

#DC leakage Metl19 335uA

=*DC leakage Metl5 335pA

e End of Report -~

Print | ok |

[l Test Report [H]
Reported Results: ALL

#*DC arc during mass hipot
#*DC arc Neté

=DC arc Metlid

e Eid OFf Report ~oeees

Print I OK I

The sample Test Report indicates that, during the DC HiPot
test, a fault occurred at nets 19 and 25.

‘DC Overload’ is reported when an arc or excessive current
leakage occurs during the charging cycle of the DC HiPot
test. The message is used to differentiate between arcs
during the HiPot test duration and during the time the cable
is being charged to the HiPot voltage level.

This sample report indicates that, during the DC HiPot test,
there was current leakage at nets 19 and 25. The Horizon
measures and reports the level of leakage.

In this example an arc occurred during a MASS HiPot test.
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Test Report I

. Repoxrted Results: ALL (::) . .
SDC_ape during mass hipot Arc locations can only be reported during a MASS

2
End of Report

HiPot if the fault is reoccurring. If the arc occurs
only once, the system will report it but will not give

Brint |[_ox | a location. If you run a LINEAR HiPot the location
will always be identified.

[ Test Revort ] H T H
In this example the arc occurred during a LINEAR HiPot
C arc

D! Nete
DE Net? €.06G0hm test
DE Met8 9.31G0hm .
BE Hetd 33 &C0hm

be NetiRetia All failures are identified with an asterisk (*).
(2] E] prane J[_ox |

4.13.7 Setting Various DC Hipot Cycle Times

The Horizon has the capabilities of setting the DC HiPot dwell cycle types.

Access the DC Hipot Settings menu as described above. Selecting the Dwell button
cycles through the various dwell options as follows:

[ __ DC Hipot Settings | : ‘ ’
I M During the ‘Regular’ dwell cycle, the programmed leakage
Hivot & [ pwelr |MemIaxd) oy rrent or IR is measured and, as soon as it exceeds the

Hipot Uoltage .. . L . .
— limit, the dwell is terminated immediately.

Hipot Duration
Scan |[Linear] | Rame |[ ok |
This is intended as a safety feature. In the unlikely situation where an operator touches a
live wire, and the arc detecting circuit is not tripped, the software that monitors leakage
current shuts down the output voltage. If the leakage current is smaller than the limit (or
the IR higher than the limit) for the entire duration of the dwell cycle, the test passes.
Otherwise it fails with a DC Leakage error.

Use this dwell option when the product exhibits a weak soaking characteristic or no
soaking at all.

Bypass When using the ‘Bypass’ dwell cycle, the programmed leakage
current or IR is measured at the end of the cycle. The safety feature is
bypassed. This type of dwell is useful when the product exhibits a
soaking characteristic. The leakage current must drop below the limit
by the end of the dwell cycle in order for the test to pass.

Use this dwell option when the product exhibits a moderate soaking characteristic, and
you don’t want to extend the HiPot duration past the programmed value.
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Adaptive When the ‘Adaptive’ dwell cycle is enabled, the programmed leakage
current (or IR) is monitored. As soon as it decreases below the limit
(or the IR increases over the limit), the test is passed. If the leakage
current stays above the limit (or the IR stays below the limit) for the
whole duration of the dwell cycle, the test fails.

Use this dwell option when the product exhibits a moderate to high soaking characteristic,
and the shortest possible HiPot duration is desired. This type of dwell may actually
speed up the HiPot test in some cases since the test immediately terminates when the
product passes. Remember that, although the exact duration of the dwell cycle is
unknown, it will be between 0 and the programmed duration.

Soak The Soak dwell cycle type is used to define a maximum soaking time
before the actual dwell cycle starts.

To program a soaking time, toggle the Dwell key until the Input DC Hipot Soak Duration
dialog appears. Enter the time in seconds (maximum 59999).

Using a programmed Soak time guarantees that the HiPot cycle will last at least the
amount of time programmed as HiPot Duration. The programmed leakage current (or IR)
is monitored during the soaking time and, if it drops below the limit (or the IR increases
over the limit), the programmed HiPot duration time is entered immediately. The soaking
time is a maximum limit that will only be used when the leakage current doesn’t decrease
fast enough. Use this option for applications where the product exhibits moderate to high
soaking characteristic but the dwell time must be guaranteed.
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Test Program as CBL File

e \datab\cables\main\testca~3.cbl For greater detail see section 9.

*CABLE*,TEST CABLE #$%,4 *NET*, ,
*QUICKCONTINUITY™* Ji.c1.12,,
*QUICKISOLATION* J3.c1.12,,
*STAR* *NET™, ,
*THRESHOLD*, 61 Ji.C1.13,,
*DCHIPOT*,500 J3.C1.13,,

*LEAKAGE*,0.0001 *NET™, ,
*DWELL*,0.1 Ji1.C1.14,,
*SOAK*,5 J3.C1.14,,
*MASS* *NET*, ,
*ADAPTER*,HA 116, Ji.C1.15,,
*POSITION*,J1 J3.C1.15,,
*ADAPTER* ,HA 116, *NET*, ,
*POSITION*,J3 Ji.ci.16,,
*NET*, , J3.C1.16,,
Ji.C1.1,, *NET™, ,
J3.c1.1,, Ji.ci.17,,
*NET*, , J3.c1.17,,
Ji.ci1.2,, *NET*, ,
J3.C1.2,, Ji.C1.18,,
*NET™, , J3.c1.18,,
Ji1.C1.3,, *NET*, ,
J3.C1.3,, Ji.ci1.19,,
*NET™, , J3.C1.19,,
Ji.c1.4,, *NET*, ,
J3.C1.4,, Ji.ci.20,,
*NET>,, J3.c1.20,,
Ji.C1.5,, *NET*, ,
J3.C1.5,, Ji.C1.21,,
*NET™, , J3.ci1.21,,
Ji.c1.6,, *NET*, ,
J3.C1.6,, Ji.ci1.22,,
*NET™, , J3.C1.22,,
Ji.ci1.7,, *NET*, ,
J3.c1.7,, Ji.c1.23,,
*NET*, , J3.C1.23,,
Ji.C1.8,, *NET™, ,
J3.Cc1.8,, Ji.C1.24,,
*NET*, , J3.C1.24,,
Ji.ci1.9,, *NET*, ,
J3.C1.9,, J1.C1.25,,
*NET*, , J3.C1.25,,
Ji.ci.10,, *END*
J3.c1.10,,
*NET™, ,
Ji.ci.11,,
J3.ci1.11,,
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4.13.8 DC Hipot Ramp Up / Ramp Down
The slope of the charge and discharge of a PUT can be controlled by selecting Ramp
from the DC Hipot Settings menu.

Select either Ramp Up or Ramp Down to enter the desired value.

Programmable range: .01V to 10kV per second for both Ramp Up and Ramp Down.

4.14 AC HiPot Testing

4.14.1 Introduction

The Horizon can be set up to perform an AC HiPot test on any cable or harness, provided
that a high voltage AC source is installed. HiPot testing can be done on the entire cable,
or only on selected nets within the cable.

@ If your product has embedded resistors or diodes, and these components are
learned when the cable is learned, the Horizon will automatically exclude the
nets connected to these components. Nets with components connected to
them are automatically grouped for isolation and HiPot testing, and the group
of nets is treated as a single net while these tests are running. You do not
have to worry about manually excluding them.

4.14.2 Safety
Your Horizon has the capability of numerous safety procedures. Which of these you use
depends on local regulations, your philosophies, and the training level of your personnel.

@ To use Palm Switches with your High Voltage Test, see Section 3, System
Setup.

4.14.3 Programming the Horizon to Hipot the Entire Cable or Harness

The main location for setting up HiPot testing is the Set Test Parameters menu. This
menu is always displayed after a cable has been learned through either the Default or the
Customized path. It is also directly accessed after selecting a previously learned cable in
Modify Existing Cable.
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[ Set Test Parameters ]

Selecting High Voltage displays the High Voltage Settings

Mame / Prompt Adapters dialo g

Louw Voltage Components

High Uoltage Het List

More Options.. Print

Test Mow cancel |[ ox

PEEEARERSaaTeemmt - Selecting Hipot Nets Only, (a check mark is visible), means

that the Horizon will only perform a HiPot test on complete
nets.

Hipot Nets Only

Password Protected |[]

Pischarge Delay Q.95

DC Hipot Settings

AC Hipot Settings |[ ok |

This is done for two reasons:

1) To speed up the test, since the system doesn’t have to consider open nets; or

2) to prevent the programmed high voltage from possibly being present at open leads. It
is important to remember, however, that the Horizon can perform HiPot tests on flying
leads. Just remember not de-select this option.

Selecting Password Protected (a check mark is shown) means that an Operator level
password must be entered before high voltage testing can proceed. Cancel returns to
Set Test Parameters with no action taken, while Ok implements the desired setup.
Discharge Delay affects both AC and DC HiPot testing. Selecting this option allows the
user to control the discharge of the PUT. By default the Horizon discharges the PUT as
fast as possible.

Programmable Discharge Delay values: .1s to 1200s.

@ This option is only available after an AC or DC HiPot has been programmed.

Selecting AC Hipot Settings brings up the AC Hipot Settings menu.
DC HiPot testing is discussed in section 4-36.

If you do not have a high voltage AC source installed, or if it
:WI“T“” 1=~ is installed incorrectly, the AC Hipot Settings menu will

o indicate “Not Installed”. Contact your authorized CableTest
[Hizot Duration | ¢ representative if you are supposed to have the AC HiPot

Soan]c ) [Gameet] [0n ] testing capability and you get this message.
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PSR SAnEe—E  Eor safety reasons, AC high voltage testing cannot even be

setup until the Hipot button is selected. As soon as it is
selected, and the check mark appears, the rest of the menu
becomes active. Selecting Ok incorporates the AC HiPot
test that has been specified into the cable’s test setup.

Hipot I|:| ‘Erequencl_-l

Hipot Uoltage

Leakage Limit

Hipot Duration

: f
i B As soon as the Horizon has been instructed to perform

HiPot testing, the test parameters can be defined. The first

Hipot I ‘Erequencg I

Hipot Uoltage . .

vy e [— parameter is Frequen_cy. Selecting Frequency toggles the

Hipot Duration frequency of the applied AC voltage between 50 Hz and 60
Scan |[Hass ]| More Oet. |[ 0k | Hz.

[ AC Hipvot Settings

&

Next select Hipot Voltage and the Input the AC HiPot test
voltage in Volts rms dialog is displayed.

Hivot |H] [ Erequency |E8 Hz

Hivot Uoltage

Leakage Limit 10909 pA

Hipot Duration ©.40 S
Scan |[Hass]| More opt. |[ ox |

Enter the desired AC HiPot test voltage. You can specify
== any value you want up to 1000Vrms (optional systems

(L 12 ][ = ]ktear

RS configurations are programmable to 1061Vrms and
7 [ & ][ = |)E“m 1067Vrms). The voltage can be specified in single (1) volt
0 | increments.

@ Remember that you are specifying an RMS voltage. Take this into
consideration if the test specification calls for a peak voltage.

When the proper voltage has been entered, select Enter and you will be returned to the
AC Hipot Settings menu. Select Leakage Limit and you will enter the Specify Leakage
Type dialog.

You can specify the desired leakage limit directly as a
current, as a function of resistance, or simply ask the
Horizon to look for arcs only. Selecting Current brings up
the Maximum AC HiPot leakage current in zA dialog.

I Resistance |
Arcs Only |

Cancel

leakaas querent in uA Enter the desired leakage current, paying attention to the
Cl ol = e Ipm)l insulation specifications for the wire being used. The
== ][e s allowablerange isfrom 1pA to 5mA. Use the arrow keys to
I;IILI&I}MH change between pA and mA as needed. Selecting Enter
e  |[E=s

when done will return you to the AC Hipot Settings menu.
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Maximum AC hirot
leakage resistance in Mi
( & )

[t ][z ][ = ]ktear
(=2 1s 1[e 1[=s ]
7 B 9
I | I T [
o ESGI

Resistance
Arcs Only

B i T

Cancel

[ AC Hipol Sebtings ]

Hivot |l [ Frequency |60 Hz|
Leakage Limit 1 M
Scan |[Mas=]| More opt. |[ 0k |

Hipot Uoltage

Hipot Duration

Input the AC hipot
test duration in seconds

2,00

[t ][z ][ = ]ktear
(=2 1s 1[e 1[=s ]
7 B 9
I | I T [
o ESGI

] AC Hipot Settings m
Hipot I ‘ Frequency I
16 pA ]

Scan | [Cinear] [ More opt. |[ 0k ]

Hipot Uoltage

Leakage Limit

Hipot Duration

If you would prefer to specify leakage in terms of resistance,
selecting Resistance after selecting Leakage Limit will
display the Maximum AC HiPot leakage resistance in M2
dialog. Input a leakage resistance between 0.1MQ and
1000MQ and then select Enter to return to the AC Hipot
Settings menu.

The last choice is Arcs Only. (The Horizon will still
automatically test for arcs if leakage is specified. If an arc is
detected, testing is immediately suspended, the arc is
reported, and no further high voltage testing is performed on
that cable.) This test will rapidly check for any insulation or
other breakdowns. Cancel returns to Set Test Parameters
with no changes made.

Selecting Hipot Duration displays the Input the AC HiPot
test duration in seconds dialog.

Enter the length of time that you would like the AC high
voltage to be applied, from 0.01 to 600 seconds. Select
Enter to return to AC Hipot Settings.

Scan switches between the Mass scan and the Linear scan
methods. Although the linear method is more traditional, it
is highly recommended that you leave it in Mass scan
unless your test requirements specifically dictate otherwise.
As detailed in Appendix C, a Mass HiPot test is much faster
with no loss in accuracy.

Ok, adds the AC HiPot tests to the cable record and
returns to the Set Test Parameters dialog.
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D CSmaTnEETsaE  Select Ok to save the record for this cable in the internal

Name / Prompt Adapters database‘
Low Voltage Components
High Uoltage Het List
More Options.. Print
Test How cancel |[ ok
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Test Program as CBL File

\datab\cables\main\testca~4.cbl For greater detail see section 9.

*CABLE*, TEST CABLE #$%,5 *NET*, ,
*STAR* Ji.c1.12,,
*THRESHOLD*, 61 J3.c1.12,,
*ACHIPOT*, 456 *NET*, ,

*| EAKAGE*,0.001 J1.c1.13,,
*DWELL*,0.4 J3.c1.13,,
*LINEAR* *NET*, ,
*BOHZ* Ji.c1.14,,
*ADAPTER*,HA 116, J3.c1.14,,
*POSITION*,J1 *NET*, ,
*ADAPTER*,HA 116, J1.c1.15,,
*POSITION*,J3 J3.C1.15,,
*NET*, , *NET*, ,
Ji.c1.1,, Ji.c1.16,,
J3.ci.1,, J3.C1.16,,
*NET*, , *NET*, ,
Ji.ci.2,, J1.c1.17,,
J3.ci.2,, J3.c1.17,,
*NET*, , *NET*, ,
Ji.c1.3,, Ji.c1.1s,,
J3.c1.3,, J3.c1.18,,
*NET*, , *NET*, ,
Ji.cl.4,, J1.c1.19,,
J3.C1.4,, J3.C1.19,,
*NET*, , *NET*, ,
Ji.ci.s,, J1.C1.20,,
J3.c1.5,, J3.C1.20,,
*NET*, , *NET*, ,
Ji.ci.e,, Ji.c1.21,,
J3.ci.e,, J3.c1.21,,
*NET*, , “NET*, .
Ji.c1.7,, Ji.c1.22,,
J3.c1.7,, J3.c1.22,,
*NET*, , *NET*, ,
Ji.ci.s,, J1.c1.23,,
J3.c1.8,, J3.C1.23,,
*NET*, , *NET*, ,
Ji.ci.o,, J1.C1.24,,
J3.c1.9,, J3.C1.24,,
*NET*, , *NET*, ,
Ji.ci.10,, J1.C1.25,,
J3.c1.10,, J3.C1.25,,
*NET*, , *END*
Ji.ci.11,,
J3.c1.11,,
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4.14.4 Customize the AC HIPOT by Nets

You can choose to perform HiPot testing on only a portion of your cable by performing a
HiPot test on the entire cable except for certain nets. In which case, you select those
nets you do not wish to perform a HiPot test on.

N Set Test Parameters ]

Name / Prompt

Adapters

Low Uoltage

Components

High Uoltage

Het List

More Options..

Print

Test Now

cancel |[ ox

N Edit _Het ]
Drtest

A
=
=

L]

Snaad
¥ || “ | [mmimmiey
OO0
[RRRSON_
||~
Ly
frimtataial
0nnno
[RtAnI
s
e

=1
&
[

o

Label

oK

(][]l
ks

J

Open || Tuisted

Edit Met’'s Eettings

DC Hirot Custom

O [oc peraut]

AC Hirot Custom

[ |AC Default

Conductor Res

i Setting Conflicts B2
fThe global AC hipot scan ture)
io sat to Mass Hipot?t.

To he ahle to customize the

met’'s AC hipot
change the Efuhal
scan tupe to Li

settings
AC hipot
near Hipot.

ox |

To program nets to be excluded from the HiPot test, select
Net List from the Set Test Parameters menu. The Edit Nets
dialog will be displayed.

Using the arrow keys, move the cursor to highlight the net
you want to exclude (or include) from HiPot testing. Select
Edit for the Edit Net's Settings menu.

Note that the display shows that this net is currently set to
assume the default settings for both DC and AC HiPot tests.
In the example cable being used, AC HiPot has been
learned per the settings above, but no DC HiPot testing has
been defined. Therefore, if no changes were made, this net
would be subjected to a AC HiPot test, but not to a DC
HiPot test. Select AC Hipot Settings, to display Edit the
Net's AC Hipot Settings.

@

If the net you are selecting is a Ground or Chassis
point in your product, you may designate it as a
‘Shield’ by selecting Shield from the Edit Net's
Settings menu. This net will no longer be charged
during the High Voltage test, though it will still
remain as a common point.

If from the Set Test Parameters you set up High Voltage
settings with Scan set to MASS, you will be prompted with
this message.

Select Ok to acknowledge the conflict.
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scan tupe

to Linear?

fd[Change now the hivot[f

Handiadion

5

Hipot I

N Edit Het s ]
AC Hipot Settings

Hipot Uoltage 900 U

Leakage Limit 1000 pA

Hipot Duration

[More oet. |[ ok |

N Edit Het’'s Settings ]

OC Hirot Custom

O ‘nc Dg{‘ault.l

AC Hirat. Custom

C1I7.J3.C1.

-1
-2
-3
. g
7

ElEIEl Edit] "Lab.el ] ox
(<1 [=][*][oe=n] —

You are now given the option to alter the global settings to
Linear, should you wish to continue editing the local High
Voltage variable.

Select Yes to accept the change.

Selecting Hipot will remove the check mark and this net will
not be HiPot tested. Notice, however, that you can actually
specify different HiPot test settings for different parts of the
cable! In the example cable, that’s exactly what we chose
to do, setting a different voltage and duration to be used for
this net and this net only, but leaving the leakage limit the
same.

Select Ok to return to Edit Net's Settings. Cancel returns
with no action taken.

The display has now changed to indicate that this net is
using ‘Custom’ settings to define its Hipot test parameters.

Select Ok to go back to the Edit Net menu. Cancel returns
with the previous parameters intact.

You may wish to use the Label function to document the
changes you have made to this net. Repeat these steps as
necessary to modify the required nets. When you have
finished, select Ok to return to Set Test Parameters.

As before, select Ok from this menu to save your cable
record.
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Test Program as CBL File

\datab\cables\main\testca~5.cbl For greater detail see section 9.

*CABLE*, TEST CABLE #$%,6 *NET>, ,
*STAR* Ji.c1.12,,
*THRESHOLD*, 61 J3.c1.12,,

*ACHIPOT*,500 *NET*, ,
*LEAKAGE*,0.001 J1.c1.13,,
*DWELL*,0.4 J3.C1.13,,
*LINEAR* *NET™*, ,
*B0OHZ* J1.Cc1.14,,
*ADAPTER*,HA 116, J3.C1.14,,
*POSITION*,J1 *NET*, ,
*ADAPTER*,HA 116, Ji.c1.15,,
*POSITION*,J3 J3.c1.15,,
*NET>, , *NET>, ,
*ACHIPOT*,0 Ji.c1.1e,,
Ji.ci.1,, J3.c1.16,,
J3.ci.1,, *NET>, ,
*NET>, , Ji.c1.17,,
Ji.c1.2,, J3.c1.17,,
J3.c1.2,, *NET>, ,
*NET*, , Ji.ci.1s8,,
Ji.c1.3,, J3.c1.18,,
J3.C1.3,, *NET*, ,
*NET*, , Ji.c1.19,,
Ji.Cc1.4,, J3.c1.19,,
J3.C1.4,, *NET>, ,
*NET>, , Ji.c1.20,,
*ACHIPOT*,0 J3.C1.20,,
Ji.c1.5,, *NET>, ,
J3.c1.5,, Ji.c1.21,,
*NET>, , J3.ci.21,,
Ji.cl.6,, *NET*, ,
J3.cl.6,, Jil.c1.22,,
*NET*, , J3.C1.22,,
Ji.c1.7,, *NET*, ,
J3.c1.7,, Ji.c1.23,,
*NET*, , J3.C1.23,,
Ji.ci.s,, *NET>, ,
J3.cl.8,, Ji.cl.24,,
*NET*, , J3.C1.24,,
Ji.c1.9,, *NET*, ,
J3.ci.9,, Ji1.Cc1.25,,
*NET>, , J3.C1.25,,
Ji.ci.10,, *END*
J3.ci.10,,
*NET*, ,
Ji.c1.11,,
J3.c1.11,,
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4.14.5 Cable Testing Using AC HiPot

To perform an AC HiPot test on a cable as part of the test specification, simply follow the
same procedures as for low voltage testing.

[ Test Configuration
Currently Selected Cable

Select Test on the Main Menu, Select the cable to be tested
jimnEiiesmammaestea2.n| if it is not the cable displayed, and select Test Now. You
RESTSURBLE #su will then be instructed to insert the adapters and to connect
reols | [merores] O [seieee] the product for testing.

[Test Now|] [Batches][] [ cancel |

Since the test specification calls for an AC HiPot test, the

Horizon automatically performs a degauss cycle before

) testing starts.

PRrror Shatisdion D hangt rseasa

Start Fesd £ anaael

[ _____ _Error Report [0
(%Short between Het#10 and__ |

The Horizon will first perform all of the specified low voltage
S Sripat,hishalt Sla®
t,

en Net#12 and
Net#24 at J1.C1.24

NePRRE 2TUHTCE,S tests. If any of the tests fail, the Fail light will turn on and

you will have the opportunity to select Diagnose. The low

voltage faults will be shown in a display similar to that
Print || 0Ok | shown.

@

If a product fails any of the low voltage tests,
HiPot testing will not be performed.

After the product has passed all of its low voltage tests, it
can now be tested with high voltage. If you set up Autohipot
during the system setup, HiPot testing will proceed

automatically. If not, the Perform AC Hipot Test? dialog will
oo appear.

il FPerform the
AC Hipot Test?

R AR

i

Shaet Fast

In either case, if you specified Password Protected when the cable was learned, an
Operator level password will have to be entered before testing will start. Select the Yes
button, HiPot testing will start, and the Performing ... Tests dialog appears. (Selecting
No will return you to the Test Statistics window, and the Fail light will be lit. Selecting

Diagnose will show a message indicating that all tests have passed; what has happened
is, in essence, a forced failure of the HiPot test.)

(@

In all of these cases, if you have installed and programmed any type of palm

switch protection, it will also have to be activated as programmed before
HiPot testing will start.
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FPerforming Tests
AC Hipot

PErrese Shatisdios

I

St b Fest G e

[l TEST CABLE H]

Tested: [ 1 ]
Passed:[ 1 ]
Failed:

[Error Statistics|[ Diagmose |

[ Retest ][ cance1 |

[ Test Report ]|
Reported Results:! ALL
AC Hetl ?gﬂﬂﬂhm

2.
AC Net9 189M0Ohm

ECIEIE e I ]

4.14.6 Error Reporting

The display shows the progress of AC HiPot testing.

Should the product fail or if the Hipot was a linear scan,
select Diagnose on the Statistics window to view the
diagnostics.

A linear HiPot was performed and passed. The diagnostics
reports the measurements made during the test.

In addition to the standard Error Reports, additional ones are associated with AC HiPot

testing.

[W Test Heport [H]
Reported Results: FAIL

#AC overload Hetl9
#AC owverload Netz2:s
rerenens Edl of Report ~rmeeee

Print | ok |

i Test Report [H]
Reported Results: FATL

#AC leakage Netld Z95vuA

#AC leakage HNet2S I07pA

[~~~ End of Report -~~~

Print I OK I

[ Test Report [H]
Reported Results: FATL

*AC arc during mass hipot

#AC arc Netg

#*AC arc Netld

[~~~ End of Report -~

Print I oK I

The sample Test Report indicates that, during the AC HiPot
test, a fault occurred at nets 19 and 25.

‘AC Overload’ is reported when an arc or excessive current
leakage occurs during the charging cycle of the AC HiPot
test. The message is used to differentiate between arcs
during the HiPot test duration and during the time the cable
is being charged to the HiPot voltage level.

This sample report indicates that there was excess leakage
at pin 19 and 25 at connector 1 on J1.
The Horizon measures and reports the leakage current.

In this example an arc occurred during a MASS HiPot test.
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O, Arc locations can only be reported during a MASS
HiPot if the fault is reoccurring. If the arc occurs
only once, the system will report it but will not give

Beint |[_ox | a location. If you run a LINEAR HiPot the location
will always be identified.

[ Test Report [
e T

In this example the arc occurred during a LINEAR HiPot

AC Hetll Z214MOhm
AC HetlZ Z2YZAMOhm
A¢ Netl3 ZS7MOhm test
AC Hetld 2Z.13G0hm .
®*AC arc NetlS
AC Netle 165MOhm
AC Netl? 180MO
a8 Neiis selngnn - identified wi isk (*
e m
wag Netiz 157 All failures are identified with an asterisk (*).
AC NetzZl 7.26G0hm
CIEIE] Cerine J[_ox |

4.14.7 AC HiPot More Options: Ramp Up / Ramp Down & Current
Neutralization

Ramp: The slope of the charge and discharge of a PUT can be controlled by
selecting Ramp from the DC Hipot Settings menu.

Select either Ramp Up or Ramp Down to enter the desired value.
Programmable range: .01V to 10kV per second for both Ramp Up and Ramp Down.

Neutralized: Enables the Horizon to test the true quality of the cable's insulation
despite the presence of a significant reactive (capacitive) current in
the circuit. This current approaches zero in a good cable and is an
excellent reference for limit setting for a HiPot leakage test.

4.15 Fixed High Current Source

As of September 2002, The Fixed HC Source is available on all HV models of the
Horizon 1500. For models delivered prior to this date, you can verify if your system has
the featured installed simply by checking whether it is enabled in the Low Voltage test
parameters menu.

@ The Fixed High Current Source is only used in the "4-wire measurement" mode.

] Set Test Parameters H]|

From the Set Test Parameters menu, select Low Voltage

Mame / Prompt Adapters

Low Uoltage Components

High Voltage Met List

More Options.. Print

Test Mow cancel |[ ox
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[ Low Uoltage Settings ]

Select Conductor Res from the Low Voltage Settings
menu.

Isolation Min Res|
More Options.. || oK ]

] Specifu Continuituy Tupe |G

In the Specify Continuity Type menu select Fixed HC.

Resistance G5mA |[Quick Scan

HC Resistance From Sample

Uoltage Drop Fixed HC

Cancel |

If you would like to measure the conductor's voltage drop,
Bl Do wou want _ f select Yes. Selecting No will to measure the conductor's
resistance.

[ Maximum Conductor i

If No is selected, then set the Maximum Conductor
( =l ) Resistance [¢]] and select Enter.

1 2 3 |lc1ear|

[ Minimum Conductor 54

Enter the Minimum Conductor Resistance [¢J] and select
Q.000
Enter.

The settings are updated.

More Options.. ‘ oK I

If Yes is selected, then set the Maximum Conductor Voltage
T T Drop [V].
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R e 4 Select Enter.

Uoltage Drop L[U]

5.000

1 2 3 |lc1ear|
4 5 & BE
7 a8 9
Enter|
=] Esc

Enter the Minimum Conductor Voltage Drop [V].

Q. 000

1 2 3 |lc1ear|
4 5 & BE
7 a8 9
Enter|
=] Esc

The settings are updated

More Options.. || oK ]

If the test program is set for 2-wire measurement, then this

Perform a 2 wire measurement

message menu will be displayed.

4.16 Programmable High Current Source Capabilities

(If you do not have this feature installed and are interested in it contact your local
CableTest Representative.)

4.16.1 Overview of the Programmable High Current Source

The standard Horizon system uses a fixed 5mA current source to perform the continuity
tests. However, some applications require that the continuity test to be performed at a
higher current.

The continuity test current can be programmed up to 1A and either the conductor’'s
resistance or the voltage drop can be used as qualifying parameters.

4.16.2 Using the Programmable High Current Source

When a cable is learned the continuity test is set by default to ‘Quick Scan’.

However, the user has the ability to change the type of continuity that will be performed at
test time.
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PR CSROTEITEm——E  After learning a cable and entering a name for that cable,
":"‘E : f:"'““ cﬂ"“‘*““: the Set Test Parameters menu is displayed. Select the Low
— Voltage button to change the continuity type.

High Voltage Het List

More Options.. Print

Test Mow cancel |[ ox

PERITRRTTESasemt  The default ‘Quick Scan’ is displayed. To change the setting
select Conductor Res.

The Specify Continuity Type menu is displayed and the following options are available:

Quick Scan MSR

Resistance @5mA MSR

HC Resistance Programmable HCS

Voltage Drop Programmable HCS
Fixed HC Fixed HCS
From Sample MSR

To utilize the Programmable HCS, select HC Resistance.
O .500
L1 ]l = ][ 2 ]kt
La s 1s (=]
(7 1= 1[ = ]
!Tllﬁl%"t“

Enter the Maximum Conductor Resistance (£ ...

... enter the Minimum Conductor Resistance (<) ...

© .00

[ ][ = ][ 3 ]Ektear]
(=2 1[5 J[e J[=s]
LI&I&I}EM“
[ o J[Es=]

... and the nominal continuity current must be entered. The
= zl'l‘"""a T continuity test will be performed using the high current
Ealnaials| programmable source. The maximum resistance entered at

7 1[5 1> wznter the step above will be used to qualify the continuity test.
[ e J[Es=]

CECTRSETTRECIIEm.E - Select Ok to accept the settings and return to the Set Test
Parameters menu.

Isolation Min Res| 100K Minj

| Tare 10 | oK
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[ Maximum Conductor B
Uoltage Drop L[UT

0 .500

[t ][ 2 ][ 3 ]ktear
(2 1 s 1[ & J[®s]
7 8 9
Lz Jls 1= .
Lo I Escl

[ Minimum Conductor B
Uoltage Drop [V1]

Q.00

(L1 2 ][ 2 JEtear

(2 1[5 1[ e J[®s]

7 8 9

Lr Ile 1= 1 ]
o I Escl
current in A

1.9000

[t ][ 2 ][ 3 ]Etear
(2 1[5 1[ e J[®s]
7 8 9
L= 1l 1= ..
@ I Escl

[ Low Uoltage Settings o]

Isolation Min Res| 100K Minl

More Options.. | oK |

If Voltage Drop is selected, the dialog at the left is
displayed. The Maximum Conductor Voltage Drop (V)...

... enter the Minimum Conductor Voltage Drop (V)...

... and the nominal continuity current must be entered. The
continuity test will be performed using the high current

programmable source. The maximum voltage drop entered
at the step above will be used to qualify the continuity test.

Select Ok to accept the settings and return to the Set Test
Parameters menu.

Horizon Series Tester: Programmer’s Manual 4-65



Basic Programming and Testing

Test Program as CBL File

\datab\cables\main\testca~6.cbl For greater detail see section 9.

*CABLE*, TEST CABLE #$%,7 *NET*,
*CONTINUITY*,0,0.5 Ji.ci.12,,
*HCRES*, 1 J3.C1.12,,
*QUICKISOLATION* *NET*,
*STAR* J1.C1.13,,
*THRESHOLD*, 61 J3.C1.13,,
*ADAPTER* ,HA 116, *NET*,

*POSITION*,J1 J1.C1.14,,
*ADAPTER* ,HA 116, J3.C1.14,,
*POSITION*,J3 *NET*,
*NET*, , J1.C1.15,,
Ji.cl.1,, J3.C1.15,,
J3.C1.1,, *NET*,,
*NET*, , J1.C1.16,,
Ji.c1.2,, J3.C1.16,,
J3.cL.2,, *NET*,,
*NET*, , Ji.c1.17,,
J1.C1.3,, J3.C1.17,,
J3.C1.3,, *NET*, ,
*NET*, , J1.C1.18,,
J1.C1.4,, J3.C1.18,,
J3.C1.4,, *NET*,,
*NET*, , Ji.c1.19,,
J1.C1.5,, J3.C1.19,,
J3.C1.5,, *NET*,,
*NET*, , J1.C1.20,,
J1.C1.6,, J3.C1.20,,
J3.C1.6,, *NET*, ,
*NET*, , Ji.ci.21,,
J1.C1.7,, J3.c1.21,,
J3.C1.7,, *NET*, ,
*NET*, , Ji.c1.22,,
Ji.c1.8,, J3.C1.22,,
J3.C1.8,, *NET*,,
*NET*, , J1.c1.23,,
J1.C1.9,, J3.C1.23,,
J3.C1.9,, *NET*,,
*NET*, , J1.C1.24,,
J1.C1.10,, J3.C1.24,,
J3.C1.10,, *NET*, ,
*NET*,, Jl.cl-25,,
Ji.c1.11,, J3.C1.25,,
J3.C1.11,, *END*
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5.1 Introduction

In addition to testing cables and harnesses composed of wires and connectors of
different types, the Horizon can test cables that contain certain embedded components,
including: diodes, capacitors, resistors, and switches. This section describes the process
for learning these types of cables and harnesses. Also, as described in throughout this
section, the Horizon can handle a number of special needs you may have, such as
Twisted Pair, Kelvin Measurement/Probing and Free Ends.

P ISTIIRERI Tt Begin by selecting Program Cable from the Main Menu,
”"‘“:” EZ‘:T“ﬁ ;";‘elt : entering your password, and select Learn New Cable —
— Custom to display the Learn Settings dialog.

Learn Mew Cable — Custom |

|
|
|
[ Advanced Netlist Editor |

N S B From here you can program or set up a number of test
Twisted O | Hets owly | ] COﬂditiOﬂS.
Free Ends | [] Kelvin O

Conductor Max Res] .
Use Kelvin Probe| [] Cancel returns you to the Main Menu.

Cancel \ oK ]

Nets Only Confines the programmed testing process to complete, multi-point
nets. Single point nets, any test points not connected, and free
ends/flying leads are ignored.

Free Ends Enables the Horizon to test products with non-continuous conductors.
Using the standard probe or the Digital Hand Held Probe, the operator
can test products for continuity that do not terminate to a connector.

Twisted Enables the Horizon to detect and test products with twisted pairs.

Kelvin Enables the four wire testing mode of the Horizon. Programming a
Kelvin test from this menu requires your fixture to be wired in Kelvin.
The Horizon will prompt to learn the fixture prior to learning the PUT.

@ If you are using a Kelvin Adapter that has been learned and saved in the
Adapter Library, do not enable Kelvin here.

Conductor

Max Res. As in normal cable testing, you can override ‘Quick Scan’ and specify
values for Maximum Conductor Resistance. This is required when
looking for low ohm resistors or learning a Kelvin fixture.
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Con. Dwell: A programmable dwell to lengthen the time the source is held on each
net during the learning cycle. This option may improve learning
accuracy on very long products.

Use Kelvin
Probe: Option to create a probe using two test points for accurate resistance
measurements of Free End products.

Select Ok after setting any of these desired parameters to start the Component Settings
dialog.

[ Component Settings [

The Horizon will help you detect and program any one or all
Besistors [0 [careoirors L)) of the listed embedded components, but it must have a
Riodes |0 [awireres 101 starting point, and it must know what it is looking for. While
you can have any one, or all, of these component types in
esck_|[_camcer |[_ox || Yyour cable, they will be discussed separately for ease of
understanding. Simply follow the procedure(s) for the
component(s) you have.

5.2 Free Ends or “Flying Leads”

Many cables and harnesses have wires that are terminated Into a connector on one end
only. These can also be fully tested by using the supplied probe. All you need to do is to
tell the Horizon where these leads are and how you want them tested.

: [ Horizon Ground Probe

Figure 5-1: Product Under Test — Flying Leads
5.2.1 Programming a Free Ends Test
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(] Frogramming Cable H]

Modify Existing Cable

earn Mew Cable - Default

\ |
\ ]
‘ Learn New Cable - cCustom I
\ |

Advanced Netlist Editor

] Learn Settings H]

Twisted |[] | Hets onlu |

Free Ends

Conductor Max Res
Use Kelvin Probe | []

Keluin O

Cancel [ OK |

[ Insert the Adapteris> ]
HA_116

I |12

[T 7 T

HA
116 = 35= =

[select |[ cancel |[ ok |

[ Learn s _New Cable B3

Insert the samgle product
hen press OK to continue.

Learning Metlist
Tect Points

Found: 14

Eins Frompt
Mires Prompt

[ _Select Pin Naming Rule [

To begin to learn cables with free ends, select Program
Cable from the Main Menu, enter your password, then
select Learn New Cable — Custom and the Learn Settings
dialog will be displayed.

Select Free ends (a confirming check mark appears) then
follow the normal learning process.

The system automatically detects the appropriate adapter,
or select and place the adapter for your test.

Insert the Product Under Test (PUT).

The complete NetList is learned.

The user is prompted to configure the Flying Lead test.

Selecting Pins, prompts the user to select a naming
convention from the convention files. The pins of your
product will be numbered accordingly.

@

Some convention files are provided by CableTest,
however the user is responsible for creating
conventions needed that are not present.
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Enter wire's label B
Connected to

The user probes the

conductors and is prompted to
EIREEEEEE] p
R ERMNEFMEE entﬁrgaj label for each wire
[l EI R M) E F‘ probed.
| Space Bar ”QIE‘“‘I

The user probes the
conductors — they are
numbered automatically
based on the convention

1] Probe flying lead 1
Press OK when done

|(( Ereullgnnellﬂext ))l

selected.

1| Select Haming Rule

FPrompt

Pins

The conductors are not
labelled.

The user probes the
conductors specifying the

[ Enter Pin's Name £
connmected to

Mires Prompt

%%%%%%%% conductor label and the pin
AFEEEEME name for each wire.
[0.5 | [space ber | Gieas] ||

¥ Probe fluing lead 1 #

Press DK when done

[<¢ Prev][pone ] [Hext 3>]

[ Enter wire's label B

Connected to
GREEN

IUEEDEEOEE
AEDDREEEEE
AREEEEEEL,_

Q.9 ” Space Bar IEleaﬂ

O

Using the flying lead configuration:

Pins: Auto
Wires: Prompt

After the Horizon has learned the low voltage parameters for
the completed nets (if any) in your cable, the Probe Flying
Lead 1 Press Ok When Done dialog appears.

The Product Under Test has three (3) conductors ‘flying’
from a DB25 connector. The Next and Prev options are to
allow the user to probe the connectors and have them
correspond to the connector numbering convention.

Using the supplied ground probe, touch the exposed end of
one of the leads. A tone will sound, and the Enter The
Lead’s Label Connected To menu appears.

Input an appropriate label for the lead just touched. Since
this will also be the prompt when the cable is tested, it is
suggested that you make the label as instructive and clear
as possible. You can use any character, and the label can
be up to 30 characters in length. Select Enter and you will
return to the Probe Flying Leads Press Ok When Done
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¥] Probe fluing lead =2 R

Press DK when done

|(< greu”gcme”ﬂext ))l

¥] Probe fluing lead 3 B

Press DK when done

|(< greu”gcme”ﬂext ))l

[ Enter wire’s label ]
Conmected to

BLACK

EEEEEEEEE]
(] (=] (=] (=] (<] (A1 (2] (] (=] [<]
(=] ] (] o] (=] (W] (W] s

0..9 |[ Space Bar ]|[flear|

nter|

1| Probe flying lead 4 ]
Press UK when done

|(( greu”gcme”ﬂext ))l

1] Probe fluing lead 5 B

Press OK when done

[<¢ Prev][pone ] [Hext 3>]

[ Enter wire’'s label ]
Commected to

WHITE

(2] (] (=] (=] (=] (2] (] [x] (@] [=]
EIEE] FEE EE EEE
EIIEIIEIEIIEI,@\

0.9 |[ Space Bar |[lear|

1] Frobe fluing lead & [
Press OK when done

[ €< Prev][Done ] [Hext >3]

dialog.

The dialog increments to the next lead, however, our
product has the 3" pin as the second lead, so we can select
Next to have them correspond.

Probe the second lead.

Enter the label for the second flying lead.

The Horizon increments to the next Pin, however, our
product has the 50 pin as the third lead. Select Next to
advance.

Probe the third lead.

Enter the label for the third lead.

With no more leads to probe, select Done.
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[ Entexr Part Humber o]

—

FLYING LEADS

EIIEIIEIIEIEIEIIEIEIIEIEI
%%EIEIEIEIIEIIEI

@.9 |

Space Bar |[Clear]

[ Set Test Farameters

Name / Prompt

Adapters

Low Voltage

Components

High Uoltage

Het List

More Options..

Frint

Test How cancel |[ ok
[ Edit _Net ]

Enter a part number for the flying lead product.

From here, you can modify any of your test parameters or
define additional tests, such as DC or AC HiPot tests.
Consult the appropriate sections of this manual for details.

When you are through, Select Net List to verify the learned
product.

The Edit Net dialog reveals the correctly learned product.
Select Open for more details for each net.

Pin list for net 1.

Select Ok to return to the Edit Net. Ok again to return to
Set Test Parameters, and Ok a third time to save the
learned product.
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Test Program as CBL File

\datab\cables\main\flyingle.cbl For greater detail see section 9.

*CABLE*,FLYING LEADS,1 *NET*, ,
*QUICKCONTINUITY™* Ji.C1.13,,
*QUICKISOLATION* *NET™, ,
*STAR* Ji.C1.14,,
*THRESHOLD*, 61 *NET*, ,
*ADAPTER*,HA 116, Ji.C1.15,,

*POSITION*,J1 *NET™, ,
*NET*, , Ji.C1.16,,
FREE_END 1,GREEN, *NET*, ,
Ji.ci1.1,, Ji.ci.17,,
*NET™, , *NET™, ,
Ji.ci1.2,, Ji.C1.18,,
*NET*, , *NET*, ,
FREE_END 3,BLACK, Ji.ci1.19,,
J1.C1.3,, *NET™, ,
*NET*,, Jl.cl-zo,’
Ji.C1.4,, *NET*, ,
*NET*, , Ji.ci1.21,,
FREE_END 5,WHITE, *NET™, ,
Ji.C1.5,, Ji.C1.22,,
*NET*, , *NET*, ,
Ji.ci.6,, Ji.c1.23,,
*NET*, , *NET*, ,
Ji.C1.7,, Ji1.Cl1.24,,
*NET™, , *NET*, ,
Ji.c1.8,, Ji.C1.25,,
*NET*, , *END*
Ji.C1.9,,
*NET™, ,
Ji.ci.10,,
*NET*, ,
Ji.C1.11,,
*NET™, ,
Ji.c1.12,,
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5.2.2 Testing A Cable With Free Ends

As with all testing on the Horizon, testing a cable with free ends is easy and
straightforward.

@ Make sure that the standard probe, or the optional Hand Held Digital Probe, is
attached before starting the testing process.

[ Test Configuration

Cocrently Selected Cabic Select Test from the Main Menu. Select the cable to be
fiSnetRiemmamnrLemare.ca ) tested (if not already shown in the Test Configuration
oo )G LERDS display), and push Test Now. The Horizon will instruct you
Creols | [merores] O [seeer] 1O iNsert the adapters needed for the test, and you will start
==t now] [Batohes [ [cance1 || the test procedure.

=

The Horizon will instruct you to touch the first flying lead
(free end) to be tested. (Notice that the prompt incorporates
the label used during the learning process.) Using the

‘ probe, touch the correct lead; the Horizon will sound a

Siarn gest 11 gaeeed positive tone, and automatically sequence to the next lead.
If you touch the wrong lead, or if the lead is open, a negative
tone sounds, and the system does not automatically
sequence. If you are sure you are touching the correct lead,
push Skip to sequence to the next lead.

] Flying Leadl #¥
Uire GREEN

PR

@ Touching and holding the probe to the lead will
display its address; as well, if you quickly touch
any of the leads the address will appear on the

s display.

Probe the Next Lead.

Probed:! J1.C1.1
Frart ¥ 13

¥] Flying Leadl K
Wire GREEN

¥ Flying Lead3 [

Wire BLACK

Sttt Fest P o amoad

Probe the Next Lead.

Uire WHITE

v §
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Isolation

PRrror Statistg PoBiannons

Start Fesd £ anaael

The standard or ‘customized’ low voltage tests are
performed on the PUT.

5.3 Programming and Testing Twisted Pairs
5.3.1 Automatically Learning Twisted Pairs

[ Learn settings M

Twisted |[[] | Mets Onlu | [

Free Ends | [] Kelwvin O
Conductor Max Red

Use Kelwvin Probe | []

cancel ‘ oK ]

[ Twisted Pair B

Threshold Capacitance Setting

fActual Ualue[ 2pF |

cancel || Hew ][ ox |

A1 Set A Ualue For Threshold B

Capacitance

Y T T S ——
(-

[t ][ 2 ][ 3 ]Elear]
[+ 15 1[e ][]
7 a8 9
[z Je I =2 ...
o I Escl

Enable Twisted and Nets Only.

Twist enables the twisted pair-testing mode of the Horizon.
Selecting Twist will automatically prompt the user to enter
the threshold value. The default value is 20 pf.

Cancel - to return to the Learn Setting menu.

New - to change the Actual Value.

Ok - to accept the Actual value and return to the Learn
Setting menu.

Enter the threshold value.

Select Enter to continue. This will return you the Threshold
Capacitance Setting menu. Select Ok to return to the Learn
Setting menu.

On the Learn Settings menu select Ok.
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[ Component Settings ]

Resistors | [] |Caracitors|[]

Diodes O | switches |[]

Back |[ camcel |[ ox |

1] Learning Twisted Pairs B
Twisted Pairs
Found: 3
[ Entexr Part Humber o]
( twisted pair b
[=][=][2] ] [E] =lle]
E = LHEA
NREERODEL,
[ A.Z |[ Space Bar |[lear]

Set Test Farameters ]

Name / Prompt Adapters

Low Voltage Components

High Uoltage Het List

More Optioms.. Frint

Test How cancel |[ ok

[ Edit Het H]

RRRR
I
(RN
[memmm
OO
[T
=IO
et

<
<
<
C
C

On the Component Settings menu, select Ok to start
learning the product.

Placed the appropriate adapter for the terminated end of
your product. Select Ok to continue.

Insert the product into the adapters and select Ok to begin
the learning process.

As the product is learned, a status screen keeps the user
informed about the progress.

Enter an appropriate part number for the product learned
and select Enter.

On this menu, the user can set different test parameters,
test the product, add or view components or view the
NetList.

On the Set Test Parameters menu, select NetList.

Select Twisted.
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[ Select Twist ]

Tuisted Pairl

wiste Alr
Twisted Paird

El El El Add |[ Delete

oK

][] [Eait] [Larel

[ Edit Twist H]

EEE] A [metete [
(1 (=] (2] [rwes] [Cramer ]|

LM Edit Component List H]

Resistors || Keus

Capacitors

Diodes

Black Boxes

Iwisted Fairs

The Select Twist window displays the twisted pairs that
were found during the learning process.

In this window the user can add, edit, delete or label the
twisted pair.

When Edit is selected from Select Twist, the user can
delete the nets, label the nets or change the threshold
value.

Select Ok to continue.
The Select Twist menu can also be displayed by selecting
Components on the Set test Parameters menu. This will

open the Edit Component List menu.

Select Twisted Pairs to enable the Select Twist menu.
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Test Program as CBL File

\datab\cables\main\twisted.cbl

*CABLE*, TWISTED, 1
*THRESHOLD*, 61,250
*QUICKCONTINUITY*
*STAR*
*QUICKISOLATION*
*ADAPTER* ,HA 116,

*POSITION*,J1

*ADAPTER*,HA 115,

*POSITION*,J3

*TWIST*,,

*THRESHOLD*,2e-11

*NET*, ,
Ji.Cc1.9,,
J3.C1.9,,

*NET*, ,
Ji.ci.21,,
J3.ci1.21,,

*TWIST™>, ,

*THRESHOLD*,2e-11

*NET*, ,
Ji.ci1.16,,
J3.Cl1.16,,

*NET*, ,
Ji.ci1.22,,
J3.c1.22,,

*TWIST™>, ,

*THRESHOLD*,2e-11

*NET*, ,
Ji.C1.24,,
J3.Cl1.24,,

*NET*, ,
Ji1.C1.25,,
J3.C1.25,,

*NOTWIST*

*NET™, ,
Ji.ci1.1,,
J3.c1.1,,

*NET*, ,
Ji.C1.2,,
J3.c1.2,,

*NET*, ,
Ji.C1.3,,
J3.C1.3,,

*NET*, ,
Ji.C1.4,,
J3.C1.4,,

For greater detail see section 9.

*NET>, ,
Ji.C1.5,,
J3.C1.5,,

*NET*, ,
Ji.Cl1.6,,
J3.C1.6,,

*NET*, ,
Ji.ci1.7,,
J3.C1.7,,

*NET*, ,
Ji.c1.8,,
J3.C1.8,,

*NET™, ,
Ji.C1.10,,
J3.c1.10,,

*NET*, ,
Ji.ci1.11,,
J3.C1.11,,

*NET*, ,
Ji.c1.12,,
J3.C1.12,,

*NET*, ,
Ji.C1.13,,
J3.C1.13,,

*NET*, ,
Ji1.Cl1.14,,
J3.C1.14,,

*NET*, ,
Ji.C1.15,,
J3.C1.15,,

*NET*, ,
Ji.c1.17,,
J3.c1.17,,

*NET™, ,
Ji.Ci1.18,,
J3.C1.18,,

*NET*, ,
Ji.C1.19,,
J3.C1.19,,

*NET*, ,
Ji.c1.20,,
J3.c1.20,,

*NET*, ,
Ji.C1.23,,
J3.Cc1.23,,

*END*
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5.3.2 Testing a Cable with Twisted Pairs

Ferforming Tests

Twisted Pairs
T

Error S$tatisbios il Plagrmmss

Shaet Fest Gl

[ Test Report =]
Reporied Resulls: Fass
e=t_Program:
16:02:03
B £ - JE
.2, J1.€2.2>
.C1.3, J1.CZ.3>

Net(J1.C1.6, J1.C2.6)
E'E'EHE' Print | oK

[ Test Report ]
Reported Results: Fail

A
[
-t v o

J1.C2.
Net(J1.CL. J1.C2.82
et (Ji./Ci.&, Ji/C2 83 not

3] 23] 2 N

5.4 Resistors

When Test Now is selected to the Set Test Parameter
menu or Test Configuration menu, a progress bar will
display the status of the test.

The Test Report menu will display all test results. This
menu displays all tests that passed.

This Test Report menu displays a failed twisted pair cable
during test.

*7

CmNOas®N R

254

-

Figure 5-2: PUT with embedded Resistor

5.4.1 Programming Resistors - autolearn

[ Learn Settings [

Twisted |[[] | Nets Onlu | []

Free Ends |[] Keluin O

conductor Max Res|] 87

Use Kelvin Probe | ]

Cancel \ oK ]

For proper resistor measurement and detection, Conductor
Max Res must be set to a specific value. (This is especially
true for resistor values ~300Q2 or less. The Horizon will
need to be able to differentiate between conductors and
low-value resistors).

Select Ok to continue.
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[ Component Settings ]

Resistors | [] |Caracitors|[]

Diodes O | switches |[]

[ Back |[ cgamcer |[ ok |

[V Choose the range H]
Expected Resistance

Conmon Ground |[]

Minimum 1KE

100K

Maxx imum

[ cance1 || oK ]

[ Tnput the Minimum 7
Expected Resistance
1.460

1 ][ =z ][ s

| Elearl

a ][ s J[ & J[es]

[ Input the Maximum i34
Expected Resistance

1.6090Q

1 ][ = ][ =

| E1ea]

a4 s J[s J[Bs ]

Select Resistors to begin the Expected Range dialog.

Select Common Ground if components connected to a
common bus.

Input the minimum expected resistance for all of the
embedded resistors in your cable. In the example shown,
the lowest expected value is 1.4MQ.

Select Enter when done.

The Horizon will then ask you for the maximum expected
value for all of the resistors in your cable. In the example
shown, no resistor is expected with a value greater than
1.6MQ.

Select Enter when done to return to the Component
Settings menu.

The Resistors box is now checked to show that the Horizon will look for resistors in the
range shown. If you are satisfied, select Ok and the Insert The Adapter(s) dialog

appears.

[ Insert the Adapter(s) o]
HA 116

J1] 32—, J9 Ja_,

HA HA
116 = 116 = 7

Learn A New Cable
Ancert The sample obroduct’

Insert the sample product
hen press OK to continue.

ok

Insert the adapters that you will need to test your product;
select Ok when done to go to the Learn A New Cable
window.

Mount your sample cable on the adapters as instructed,
then select Ok and the Horizon will learn your cable.

If you selected Common Ground, the NetList will be learned and the user will be
prompted to select from the learned list the common bus prior to learning the resistors.
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Learning Resistors
Test Points
| 100w

Found: 1

[ Set_Test Parameters ]

Mame ~ Prompt

Adapters

Low Uoltage

Components

High Uoltage

Het List

More Options..

Print

Test Now

Cancel ” OK

LM Edit Component List

H]

Resistors I ‘ Keuys

Capacitors

Diodes

Black Boxes

Twisted Pairs

[ Select Resistor o]

ElE”Zl Add |[pelete |
] = [(*] [E=it] [Tare1 ]

While the Horizon is learning your cable, a number of status
screens will appear, including one that indicates how many
resistors it is finding that meet the search criteria you set up.

When it has completed learning your cable, the Set Test
Parameters menu is displayed.

From this menu, you can set up additional tests, modify
tests you have already specified, verify that the tests you
want to perform have the correct parameters, and provide
natural language labels for all nets and nodes.

Labelling will help your rework station more easily identify
and correct any faults found.

Select Components to apply these features to the resistors
just learned. The Edit Component List dialog appears.

From this menu, you can verify, edit and label all of the
components that have just been learned.

Select Resistors to begin this process.

In the example shown, the Horizon has learned one resistor
R1. If more resistors are learned, highlight the one of
interest.

Select Edit to show more details and bring up the Edit
Resistor menu.
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[ Edit Resistor B

RS E——.
R Ter———
Palue]| (15208 min|[1.6aM8 max]
[Fest | &

[More Options..][ Labe1l ][ ox |

Change Tare Ualue I
Change Threshelds |[I™

[ Autodetect Thresholds ||k

[ Lancel 1§

[] Edit Resistor e

Ferminal 1 ()| Bi.di.€1.1
Terminal 2 () B1.J1.C1.7
1.9 nin |[1.59M% nax

[ Test [ 1.5Ma 10

|ﬂure Dptions..” Label || oKX |

(] Labhel Resistor 4]
( RESISTOR1 )
BlaEEE (=]
=E CIEX
DEHEnOEE, )
[A.Z ][ Srace Bar ]|clear]
[ Select Resistor ]
2] (2] ] [raa ] [pelete] ox
5 1 B (] (aerer ]

In the example shown, Terminal 1 of the first resistor (R1) is
connected to pin 1 of the first connector on the adapter
located at J1. Terminal 2 is connected to pin 7 of the same
connector.

Select Terminal 1 or Terminal 2 change the location of
these terminals.

@

The default tolerance for the component is set to
10%

Select Value to alter the tolerance of the measured
component.

Select Change Thresholds to set and alternate tolerance.

Enter the minimum and maximum threshold.

You can adjust the tolerance of your component based on
the combined tolerance of the component and the Horizon.

Select Test to constantly scan the component.

The dynamic measured value of the component will be
displayed next to Test.

Select Label to label the resistor.

Enter the label and select Enter to accept it.

All of the needed changes have been entered, so select Ok
to return to Set Test Parameters.

Add is used to add resistors to a cable without learning
them and to take care of certain special cases.
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[ Set Test Parameters ]

Mame / Prompt

Adapters

Louw Voltage

Components

High Uoltage

Het List

More Options..

Print

Test How

Cancel ox

W S ave Cable Record7[C]| B
Eun R 3. T .

Fawy Mow

HEET S I R 4
(] Oren Directory [
bl iretur Name
EI EI EI Hew Refresh I
OK
AEE (e

If you are through specifying the test for your product, select
Ok to save the test procedure in the internal database.
Cancel will take you back to Program Cable and discard all
of the learned parameters.

Select Yes to save your cable record. The Save To
Directory dialog appears. No returns you to the Main Menu.

Move the cursor until the directory in which you want to save
the cable is highlighted, then select OK. The cable record is
saved, and you are returned to the Programming Cable
menu. (If you want to store your cable in a new directory,
select New, and you will be prompted to enter the new
name.

Select Enter when done. You can use any combination of
up to 30 characters.
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Test Program as CBL File
\datab\cables\main\resistor.cbl For greater detail see section 9.

*CABLE* ,RESISTOR, 1 *NET*, ,
*CONTINUITY*,0,5 J1.C1.13,,
*STAR* J3.C1.13,,
*THRESHOLD*, 61 *NET*,
*ADAPTER* ,HA 116, J1.C1.14,,

*POSITION*,J1 J3.C1.14,,
*ADAPTER* ,HA 116, *NET*,
*POSITION*,J3 J1.C1.15,,
*NET*, , J3.C1.15,,
Ji.ci.i,, *NET*, ,
J3.c1.1,, J1.C1.16,,
*NET*, J3.C1.16,,
Ji.ci.z,, *NET*, ,
J3.ci.2,, Ji.c1.17,,
*NET*, , J3.C1.17,,
J1.C1.3,, *NET*, ,
J3.C1.3,, Ji.C1.18,,
*NET*, , J3.C1.18,,
Ji.C1.4,, *NET*, ,
J3.C1.4,, J1.C1.19,,
*NET*, , J3.C1.19,,
J1.C1.5,, *NET*, ,
J3.C1.5,, J1.C1.20,,
*NET*, , J3.C1.20,,
Ji.cl.6e,, *NET*,
J3.C1.6,, Ji.ci.zi,,
*NET*, , J3.ci.21,,
Ji.c1.7,, *NET*, ,
J3.C1.7,, J1.c1.22,,
*NET*, , J3.c1.22,,
Ji.ci.s,, *NET*, ,
J3.c1.8,, J1.C1.23,,
*NET*, J3.C1.23,,
Ji.ci.9,, *NET*, ,
J3.c1.9,, J1.C1.24,,
*NET*, , J3.C1.24,,
Ji.c1.10,, *NET*, ,
J3.C1.10,, J1.C1.25,,
*NET*, , J3.C1.25,,
Ji.ci.ii,, *RESISTOR*, ,RESISTOR1
J3.C1.11,, J3.c1.1,,
*NET*, , J3.c1.7,,
Ji.ci.12,, *VALUE*, 1.46586€+06, 1.7916e+06
J3.c1.12,, *END*
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5.4.2 Programming Resistors — Manual
Even when you program embedded resistors manually, the NetList must have already
been automatically learned (refer to Section 2.2 for details).

[ Set Test Parameters M

Mame / Prompt

Adapters

Low Voltage

Components

High Uoltage

Het List

More Options..

Print

Test Mow

cancel |[ ok

LM Edit Component List H]

Resistors |

RKeuys

Capacitors

Diodes

Black Boxes

Iwisted Fairs

[ Select Resistor M
{IREEISTOR

EIEIEI Add | [Delete ]
El Edit|[ Labe1 | ==
B Select Resistor [0
i —

[ Edit Resistor M

| Omit min [ Ong max |

[More Options..][ Label ][ ok |

From Set Test Parameters, select Components and the
Edit Component List dialog appears.

Select Resistors.

The Select Resistor dialog box is empty if no resistors were
detected during the learn process, or if you did not select
the Resistor option within a custom learn.

Select Add to manually enter this component.
Add as many resistors as you have in your product.

®

Adding resistors increments existing resistors by
1. Each new resistor will be R1 and the current
R1 becomes R2, the current R2 becomes R3
etc...

Highlight the first and select Edit.

The Edit Resistor dialog opens with no information present.

Select Terminal 1 (+) to assign it the proper net.
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[([Open Het and Fick Texrminal |3

I T T Oy —

[+
-G
.G
.G

c

E][=][F] EiiE i [cancer
BlElElcsleemn

[ Pick Terminal o]

[FEREE
AT
OO
[y
T
i

R
=Rt

ﬁ

O] | T
DEE

] Edit Resistor ]|
Terminal 1 <+> Ji.ci.1

Terminal 2 ()
Palue] ome min I onf max ]

[ Test |

|ﬂure Dptions..” Label || oKX |

[JOpen Net and Pick Terminal |G

EIEIEI Fdin | [Cancel |
51 1 5] [oeen] [rwisien] |
B ______Fdit Resistor 0

Terminal 2 (-) J1.C1.7
Dalue] [ omft min _I_ond max

[ Test |

|ﬂure Dptions..” Label || oKX |

(2] Edit Resistor H]
Terminal 1 C(+) J1.C1.1

Terminal 2 (-) J1.C1.7
| Omit min || Ontt max |

[ Fest [ OK: 1.44MG

[More Options..][ Label ][ ok |

The Select Net dialog appears.
Using the arrow keys, scroll the cursor to highlight the
correct net/pin location for Terminal 1.

Select Open to select a pin.

Highlight a pin and select Ok to accept the location of
Terminal 1.

The first terminal is displayed.

Repeat the above operation for Terminal 2.

With the terminals properly identified, you now need to
program the value of the component.

If your product is attached with the proper resistance in
place, select Test to view the measured value.

The Horizon engages the measurement circuitry to display
the value of resistance between the selected terminals.

Select Value to set the tolerance.
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; o Three value options are available:
[ Change Tare Ualue |

Change Thresholds |[I™:

[ Autodetect Thresholds |k

Autodetect Thresholds: Automatically selects +10%
the average value measured by the
Horizon.

[ Cancel 1|

Change Thresholds: Allows the user to manually set
the thresholds for the component.

Change Tare Value: This allows the user to add a
resistor tare value. This may be useful in
scenarios that include test fixtures with
long interface cables.

[ Edit Resistor M

The threshold is displayed.

ferminal 2 (> J3.€1.7
1. 3308 min |[1.65MR nax

[ Fest [ OK: 1.51MG ]

Select Ok to return to the resistor list.

[More Options..][ Label ][ ok |

5.4.3 Programming Resistors — Advanced Options
B —— B From the Edit Resistor dialog ...
erminal 1 ¢+ i
I3.TL1 Select More Options... to set advanced measurement
features.

1.55HE min |[1.65MR nax
[ Test [ OF: 1.GiM& ]

[More Options..][ Labe1l ][ ox |

H .
The More Options are as follows:

More Opt. from this screen allows the user to set a measurement dwell for the selected
component.

Programmable Dwell: .01s to 1000s
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543.1

[l Edit Resistor ]
RESISTORL

Kelvin |[@] | Hode
Sense 1 (+)
Sense 2 ()

fnnnn
[ROHEEH

[=
s
!
9
=
H
0
5
3
=
H
Fl
-
=]

Cancel I

oK

[ Edit Resistor ]
RES 1
Kelvin |{@ |
Sense 1 (1 Ji.ci.i
Sense 2 (-)

XY

[l Edit Resistor ]
RESISTORL

Xelvin | |

E

Sense 1 (+) J1.C1.1
Sense 2 (-2 J1.C1.7

5432

[ Edit Resistor ]|

cde | (Resist]

Programming Resistors — Advanced Options — Kelvin

Any component with 2 test points at each terminal can be
measured using the 4 wire method (Kelvin).

Select Kelvin to enable the Sense buttons.

Select Sense 1 (+) to select the first sense test point.

For the example product the resistor is positioned between
nets each of which contain two test points.

Highlight the first net the component is connected to.
Select Open to continue.

When the component was defined one of the test points
associated with the net was selected (in this example
J3.C1.1). The alternate test point must be selected for the
sense test point (J1.C1.1).

Highlight the test point and select Ok.

The More Options menu contains the first sense point.

Repeat the above steps for the second sense point.
Once complete select Ok to return to the Edit Resistor
dialog.

O,

Kelvin measurements are only viable for
resistances less than 400Q.

Programming Resistors — Advanced Options — High Current Source

Horizons equipped with the optional High Current Source
can Increase the measurement stimulus for their component
by selecting MODE from the More Options dialog.

5-24 Horizon Series Tester: Programmer’s Manual



Advanced Programming

] Select Measurement Mode [O

The measurement modes are displayed:

Auto Resistance

HC Resistance

Uoltage Drop

HC Load Current

[Fixea HC Uolt][ Fixed HC Res |

Auto Resistance: Utilizes the default Horizon source (5mA)

HC
Resistance:

Voltage
Drop:

HC Load
Current:

Fixed HC
Volt:

Fixed HC
Res:

Allows the user to program a stimulus up to the limit of their
programmable source (e.g. 1A). The measurement will be expressed
in ohms.

Allows the user to program a stimulus up to the limit of their
programmable source (e.g. 1A). The measurement will be expressed
in volts.

Apply a voltage (limit 28V) and measure the current drawn by the
load.

Use the Fixed HC source to measure the component (voltage
reference).

Use the Fixed HC source to measure the component (resistance
reference).

5.4.3.3 Programming Resistors — Advanced Options — Testing Lamps

[ Edit Resistor [

Horizon’s equipped with the optional High Current Source

‘ Kelvin ||:| ‘

% s

can be utilized to test resistive load components (e.g. lamps
(bulbs)).

From the More Options dialog, select Mode.
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[ _Select Heasurement Mode |0

Select HC Load Current and enter the voltage you wish
T ORI LD applied to the component.

HC Resistance

Uoltage Drop

HC Load Current

[Fixea HC vo1t][ Fixed HC Res |

Select Enter to continue.

20.0

[t ][ 2 ][ 3 ]Etear

e |

For lamps you can also add a visual test to the program.
(Bede |Cewe | From the More Options dialog, select Visual to program
...... the components.

[ Select Stimulus Tuee | i i .
PESCmmsTnreRsTmt - The stimulus options are as follows:

SmA Current

12U Source

HCS Uoltage

HCS Current

[Fixed HC Volt|[ Fixed HC Res

5mA Current: Utilizes the default Horizon source (5mA) with a 5V limit.
12V Source: Utilizes the Horizon’s 12V source with a maximum load of 100Q.

HCS Voltage: Allows the user to program applied voltage to the load up to the limit of

28V and 1A.

HC Load

Current: Allows the user to specify the current applied to the load up to the limit
of 1A and 28V.

Fixed HC Volt: Utilizes the Horizon’s Fixed HC source (1A) with a 4.2V limit.

Fixed HC Res: Utilizes the Horizon’s Fixed HC source (1A) with a 4.2V limit.
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[ Edit Resistor ]
| tawp |

i oy

Fully programmed resistive load with visual test.

5.4.4 Testing A Cable With Resistors

Testing a product with embedded components is the same as testing any other cable or
harness. For details, consult Testing Cables in Section 4.

[ Test Configuration H]
Currently Selected Cable

File Hame:

Eatah\cahles\ﬂﬂIN\RESISTDR.CB

Fart Number:
RESI3TOR
Rew . 1

[ Tools |[Rerorts]|[] [ Select |
llest Nowl ‘Eatches“:‘ | Cancel |

[ Insert the Adapter{s) [HI|
1

HA HA
11& =] 116

oot ]

PL________RESISTOR [0
Connect Product to Start

-

Tested:
Passed:
Failed:

|Error Statistics | | Diagnose |

[ Start Test ][ cancel ]

Resistors
73

Errar §habietion il Piagsewe

S8 Feat e

P RESISTOR o)
Connmect Product to Start
-

Tested:
Passed:
Failed: [0 ]

[Error Statistics|[ Diagnose |

[ Start Test ][ cawncel |

The display shows the Directory location and the Part
Number for the last cable tested. If this is the product you
want to test, select Test Now; otherwise, press Select. The
Select Part Number dialog appears.

The first step in the testing process is to insert the proper
adapter(s). After the proper adapters are installed, the
system automatically sequences to Connect Product To
Start. Accept, forces the Horizon to Connect Product To
Start, while Cancel returns to Test Configuration.

Insert your product in the appropriate connectors. The
Horizon will detect when the product is inserted and
automatically start the test. If your product passes, the
green Pass light will be lit and a positive tone will sound; if it
fails, the red Fail light will be lit and a negative tone will
sound. If, for some reason, the test does not automatically
start, or you have disabled the automatic start feature,
selecting Start Test will force the test process to start.

The system performs the standard low voltage tests
(Continuity and Isolation), then scans for the Resistors.

On the test is complete, the display will change, instructing
you to disconnect the product. Disconnecting the product
updates the statistics database and automatically resets the
system to test the next product. Inserting the next cable
starts the process again.
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[\ Test Report H]
Reported Results: ALL

73, emDhm

Met(J1.C1.22, J3.C1.23) res:

259 , 2ZmDhm

Net(J1.C1.24, J3.C1.24) res:

267 . Im0hm

Net(J1.C1.25, J3.C1.25) res:
:_1.497M0Ohm

of Report ~oree

EEEIE (B [ ox |

IE]
N
i
ea
3
=]
=

i

Visual Test OK7? |01

LAMP

St b Fest G e

[\ Test Report H]
Reported Results: ALL
Test Program: LAME PRODUCT
@7 20,1900 6324020
LAMFP_: 4.909 Ohm
of Report e

Print ok |

While the screen still prompts the user to disconnect the
product you may select Diagnose to view the results of the
last test.

@

If no results are shown you may need to set the
display to Pass or All (see Section 4.4.2); or, the
diagnostics may have already reset.

Testing a Cable with Resistors - Lamps

When testing a product with an embedded illuminating
component such as a bulb, the test program halts for
confirmation of illumination from the operator.

The diagnostic (test report) for a passed product, list the
component with the measured load in resistance (or
selected output — resistance, voltage, or current).

5.4.6 Error Reporting for Resistors

All of the same errors are available in this mode as for general cable testing. The
following additional error screens cover the special circumstances associated with

embedded resistors.

[A] Test Report [H]
Reported Results: ALL

(268 , TmOhm

Net(J1.C1.23, J3.C1.23) res:
279 . 3mOhm

Het(J1.C1.24, J3.C1.24) res:
248 . ImOhm

MNet(J1.C1.25, J3.C1.25) res:

264 . AmDhm
#*RESISTOR1 too low: 1.003MOhm
[~rornenr End of Report soeceee

AREE s

[l Test Report ]
Reported Results: ALL

C1.23, J3.C1.23) res:
Hetd(J1.(1.24, J3.C1.24) res:
Met(J1.C1.25, J3.C1l.25) res:

*RESISTORL too high:
4. 97 aM0hm

O] 2] 32

The resistance for resistor 1 is below the expected value,
including the tolerance zone. The actual resistance is
measured and reported to help a technician correct the
problem.

The resistance for resistor 1 is above the expected value,
including the tolerance zone. The actual resistance is
measured and reported to help a technician correct the
problem
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W] Test Report H]
Rerorted Results: ALL

69 . EmOhn
Hetd(J1.(1.23, J3.C1.23) res:
274 , SmOhm

Net(J1.C1.24, J3.C1.24) res:
279, 9mDhm

Net(J1.C1.25, J3.C1.25) res:
279 , 7mOhm N

#*RESISTOR1 too high:
[~rornenr End of Report -~

AEEE e

infinite

The resistor path for resistor 1 is extremely high. The actual
problem could be the resistor itself or one of the connecting

terminals is open.
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5.5

Capacitors

5.5.1 Programming Capacitors - Auto learn

Jl' i

| o e TR |

CoNoaswN R

©C®ND D s wN

25

-

Figure 5-3: PUT with embedded Capacitor

[ Component Settings ]

Resistors | [] |Caracitors|[]

Diodes O | Switches |[]

Back

I ‘ Cancel I ‘ oK I

[ Choose the Range B

Minimum 100pF

Max imumn 190nF

Common Ground | []

cancel || oK ]

From Component Settings, select Capacitors. Component
Settings is accessed by selecting Program Cable on the
Main Menu, select Learn New Cable - Customized from
the Program Cable menu, and finally Ok from Learn
Settings. The Choose the Range dialog appears.

Select Common Ground for capacitors tied to a common
point.

Enter the minimum and maximum expected values.

Do not enter 0 for the minimum!

The Capacitors box is now checked to show that the Horizon will look for capacitors in
the range shown. Verify that the settings are what you want, and then select Ok so the
Insert The Adapters dialog appears. You will be prompted to insert the required
adapters. After finishing, select Ok.

[ Insert The Adapter(s) W]

HA 116

[ |92 JI= T
HA HA
116 = 116 =g

4
Select |[ cancel |[ 0k |

Insert the adapters that you will need to test your product;
select Ok when done to go to the Learn A New Cable
window.
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Learn A Hew Cable

Insert the sample product
then press OK to continue.

0ok

Next, insert your cable as instructed and select Ok to
continue the learning process.

If you selected Common Ground, the NetList will be learned and the user will be
prompted to select from the learned list the common bus prior to learning the capacitors.

Learning Capacitors
Test Points
[ 8w ]

Found: 1

[ Set Test Parameters M

Mame / Prompt Adapters

Low Voltage Components

High Uoltage Het List

More Options.. Print

Test How cancel |[ ok

LN Edit Component List H

Resistors I ‘ Keus

Capacitors

Diodes

Black Boxes

Twisted Pairs

Select Capacitor ]|

[
HCAPAC I TOR
T

EIEIEI Add | [Delete | ox
Elclo

While the Horizon is learning your cable, a number of status
screens will appear, including one that indicates how many
capacitors it is finding that meet the search criteria you set
up. When it has completed learning your cable, the Set
Test Parameters menu is displayed.

You do not have to do anything else to test this cable with
an embedded capacitor. However, from this menu you can
set up additional tests, modify tests you have already
specified, verify that the tests you want to perform have the
correct parameters, and provide plain English labels for all
nets and nodes. Labelling will help your rework station
more easily identify and correct any faults found. In
addition, you can review all of the parameters the Horizon
has set to make sure they are what you want.

Select the Components button to apply these features to
the capacitors just learned. The Edit Component List dialog
appears.

Then select Capacitors.

The Horizon found one capacitor. Select Edit to show more
details and bring up the Edit Capacitor menu.
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[ Edit Capacitor ]
CAPAC I TORL

Terminal 1 (+) J2.C1.1
EEBpF max

[ Test ]I

OK: 615pF ]

[More Options..][ Label ][ ox |

[([Open Het and Fick Texrminal |3

Nﬂe%’ﬁ%i%%, 555%53
~"Net(J1.C1.3, J3.C1.3)
—~"Net(J1.C1.4, J3.C1.4)
~*Net(J1.Cl.5, J3.C1.5)
~*Net(J1.Cl.6, J3.C1l.62
~*Net(J1.C1l.7, J3.C1.7)

[ Edit Capacitor ]
CAFAC ITORL

Terminal 1 (+) J3.C1.1
Terminal 2 (—X J3.C1.49
E555T wax

\ Test || OK: 61GpF ]

[More Dptiows..]|[ Label ][ o ]

Change Tare Ualue ||l
Change Thresholds |[I™:

| Autodetect Thresholds |

[ Cancel ||

[ Enter Tare Ualue 5%
i 1439 )

1 ][ 2 ][ 3 ]El=ar]
a s J[e J[=s]

Change Tare Value |
Change Thresholds I

[ Autodetect Thresholds |[I™

[ Cancel ]|

In the example shown, Terminal 1 of the first capacitor
(Cap1) is connected to pin 1 of the first connector on the
adapter located at J1. Select Terminal 1 to view more
details of this net. The Select Net menu appears.

This display indicates which net the capacitor is wired to. If
this agrees with other documentation, it is another indication
that the cable has been learned properly. Select Open to
label this pin.

By selecting Value, you can alter the capacitance
thresholds (tolerance) as well as alter the value of
capacitance tare.

@

Select Change Tare Value if you wish to alter the tare
value. The value is a measurement of capacitance at the
test level of the system. For example if you are testing from
a test fixture, the tare capacitance should be altered to
include the capacitance of the fixture.

The default tolerance set is 10%.

Select Change Thresholds if you wish to alter the tolerance
for the component.

Enter a new tare value and select Enter to accept.

@

Every time this screen is accessed the default
tare value (calculated during the system
Capacitance Tare) will be displayed. Selecting
enter will restore the default value.

Select Change Thresholds to input a specific tolerance you
may enter the minimum and maximum expected values.

Enter the minimum and maximum threshold
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[ Edit Capacitor ]
CAFAC ITORL

Terminal 1 (+) J3.C1.1
Terminal 2 (—X J3.C1.49
E555T wax

\ Test || OK: 61GpF ]

[More Dptiows..]|[ Label ][ o ]

[81 Label Capacitor ]
I CAPACITORL )
EEIEE[E =10
=l CIGEEE

CEE ]
-E H Space Bar |p1earl

2

[ Zelect Cavacitor [H]|
2] (=] F] [(aaa ] [pelete ]
EI EI EI Cancel I T

[ Set Test Farameters ]

Name / Prompt Adapters

Low Voltage Components

High Uoltage Het List

More Optioms.. Frint

Test Now Cancel ok

fave Cable Recoxrd?

[ Open Directory 5

Directory Name

Select Label to assign a label to the component.

Enter a label and select Enter to accept.

All of the needed changes have been entered, so select
Cancel to return to Set Test Parameters.

Add is used to add capacitors to a cable without learning
them and to take care of certain special cases.

If you are through specifying the tests for your product,
select Ok to save the test procedure in the internal
database. Cancel will take you back to Program Cable and
discard all of the learned parameters.

Select Yes to save your cable record. The Save To
Directory dialog appears. No returns you to the Main Menu.

Move the cursor until the directory in which you want to save
the cable is highlighted, then select Ok. The cable record is
saved, and you are returned to the Programming Cable
menu. (If you want to store your cable in a new directory,
select New, and you will be prompted to enter the new
name. Select Enter when through. You can use any
combination of up to 30 characters.
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Test Program as CBL File

\datab\cables\main\capacitor.cbl For greater detail see section 9.

*CABLE*,CAPACITOR, 1 *NET™, ,
*STAR* Ji.C1.13,,
*THRESHOLD*, 61 J3.C1.13,,
*ADAPTER*,HA 116, *NET*, ,
*POSITION*,J1 Ji1.C1.14,,
*ADAPTER* ,HA 116, J3.C1.14,,
*POSITION*,J3 *NET*, ,
*NET*, , J1.C1.15,,
Ji.C1.1,, J3.C1.15,,
J3.c1.1,, *NET*,,
*NET*, , Ji.C1l.16,,
Ji.C1.2,, J3.C1.16,,
J3.C1.2,, *NET*,,
*NET*, , Ji.ci.17,,
Ji1.C1.3,, J3.C1.17,,
J3.C1.3,, *NET™,,
*NET™, , Ji.C1.18,,
Ji.Cc1.4,, J3.c1.18,,
J3.C1.4,, *NET*, ,
*NET*, , Ji.C1.19,,
J1.C1.5,, J3.C1.19,,
J3.C1.5,, *NET*,,
*NET™, , Ji.ci.20,,
Ji.ci.6,, J3.c1.20,,
J3.C1.6,, *NET™,,
*NET™, , Ji.C1.21,,
Ji.c1.7,, J3.ci1.21,,
J3.c1.7,, *NET*, ,
*NET*, , Ji.C1.22,,
Ji.C1.8,, J3.C1.22,,
J3.Cc1.8,, *NET™*,,
*NET*, , Ji.Cc1.23,,
Ji.ci1.9,, J3.C1.23,,
J3.C1.9,, *NET*,,
*NET*, , Ji.C1.24,,
Ji.ci.10,, J3.C1.24,,
J3.c1.10,, *NET™,,
*NET™, , J1.C1.25,,
Ji.ci.11,, J3.C1.25,,
J3.c1.11,, *CAPACITOR*, ,CAPACITOR1
*NET*, , J3.c1.1,,
Ji.C1.12,, J3.C1.4,,
J3.c1.12,, *VALUE*,5.38652e-10,6.58352e-10
*TARE*,1.41919e-09
*END*
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5.5.2 Programming Capacitors - Manual
Even when you program embedded capacitors manually, the NetList must have already
been automatically learned (see Section 4 for details).

[ Set Test Farameters ]

Name / Prompt Adapters

Low Voltage Components

High Uoltage Het List

More Optioms.. Frint

Test How cancel |[ ok
LN Edit Component List H
Resistors I ‘ Keus
Capacitors
Diodes
Elack Boxes
Twisted Pairs
[ Select Capacitor M

HFCAPACI TOR
T+

EIEIEI Add | [Delete ]
El Edit|[ Labe1 | ==
Bl _______Edit Capacitor 0

[opF min

|ﬂure Dptions..” Label || oKX |

[ opF max |

[JOpen Net and Pick Terminal |G

|

Bnnn
SRR
R [l (1]
T

From Set Test Parameters, select Components and the
Edit Component List dialog appears.

Select Capacitors.

Select Add to manually enter this component.
Add as many capacitors as you have in your product.

@

Adding capacitors increments existing capacitors
by 1. Each new capacitor will be C1 and the
current C1 becomes C2, the current C2 becomes
C3etc...

Highlight the first and select Edit to set the components
properties.

The Edit Capacitor dialog opens with no information
present.

Select Terminal 1 (+) to assign it the proper net.

The Select Net dialog appears.

Using the arrow keys, scroll the cursor to highlight the
correct net/pin location for Terminal 1.

Select Open to select a pin.

Horizon Series Tester: Programmer’s Manual 5-35



Advanced Programming

[ Fick Terminal ]

ﬁ

Cancel I

oK

z1&E]
HEE

[ Edit Capacitor ]

Terminal 1 (+) J1.C1.1
Terminal 2 <>
| OpF min |

[ Test ;i

OpF max |

[More Options..][ Label ][ Ok |

[[[Open Net and Pick Terminal |3

oK

= (Taisted]

] Edit Capacitor ]

Terminal 1 C(+) J1.C1.1
Terminal 2 (-) J1.C1.4
| OpF min ||

[ Fest |

OpF max |

[More Options..][ Label ][ ok |

[ Edit Capacitor [

Terminal 1 (+) J1.C1.1
Terminal 2 (- J1.C1.3
Patue] CGpF min |

[ xest I

OpF max |

OK: 606pF ]

|ﬂure Dptions..” Label || oKX |

Highlight a pin and select Ok to accept the location of
Terminal 1.

The first terminal is displayed.

Repeat the above operation for Terminal 2.

With the terminals properly identified, you now need to
program the value of the component.

If your product is attached with the proper capacitance in
place, select Test to view the measured value.

The Horizon engages the measurement circuitry to display
the value of capacitance between the selected terminals.
Select Value to set the tolerance.
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Three value options are available:

Change Tare Ualue |
Change Thresholds |[I™:

i | Autodetect Thresholds |

Autodetect

Thresholds: Automatically selects +10% the average
value measured by the Horizon.

[ Cancel 1|

Change
Thresholds: Allows the user to manually set the
thresholds for the component.

Change

Tare Value:  This allows the user to manually alter the
capacitance tare value. This may be
useful in scenarios that include test
fixtures with long interface cables.

Terminal 1 (+) J1.C1.1
Terminal 2 (-2 J1.C1.4
B71pF max

[ rest I OK: 609pF ]

The threshold is displayed.

Select Ok to return to the Capacitor List dialog.

[More Options..][ Label ][ Ok |

5.5.3 Programming Capacitors — Advanced Options

[ rest I OK: 609pF ]

From the Edit Capacitor dialog, select More Options...

[More Options..][ Label ][ Ok |

[ Edit Capacitor ]

EC Hirot Sett ingSI Default
EC Hipot Sett ingsl Default
Electrolutic O

The More Options are as follows:
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5.5.3.1 Programming Capacitors — Advanced Options — HIPOT

The same as changing HiPot values for individual nets (see
EC Hipot Settinos] —Custom Section 4), users have the option of adding, changing
_' o] values, or eliminating HiPots performed on capacitors.

@ In order to change local HiPot variables, the
global setting for the High Voltage test must be
set to Linear.

[ Edit Capacitor ]

5.5.3.2 Programming Capacitors — Advanced Options — Electrolytic
E—hEeTETTa—t - Electrolytic capacitors can be tested with the Horizon by

ipo ettings] efau i i i
BC nivor Settives] [Befault | gelecting the Electrolytic option.
C Hipot Settings| [ Derauit |

5.5.3.3 Programming Capacitors — Advanced Options — Test Stimulus

&l e ¥ Toggle Stimulus to select between the Horizon’s 50uA and
Ec Hipot Settingsl [ Default ] 5mA sources

RBC Hivot Settings| [ Derauit | ’

5.5.4 Testing a Cable with Capacitors
Testing a product with embedded components is the same as testing any other cable or
harness. For details, consult Section 4.

s aee— Select the product you wish to test.

Highlight and select Ok to continue.

The test program is loaded.

2.
? Processed

iieiiv il Bafrauh D bar

m'i; w:é i’,j Bacic ] o d oH
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[ Test Configuration [

Currentl Selected Cable
File Hame:
Eatab\cab les“MAINSNCAPACITO.CB

Part Mumber:
[CAPAC I TOR
Rew .1

[ Tools ][Revorts][] [ select |

llest Nowl ‘Eatches“:‘ | Cancel |

[ Insert the Adapter{(s} H]|
1

HA HA

116 =] 116
[Cance1]
[V CAPACITOR H]

Connect Product to Start
LSS

Tested:
Passed:
Failed:

[Error Statistics|[ Diasnose |

[ Start Test ][ cawncel |

Perforning Tests

Caiac itors

B $hat but b

B b nas

1wt Faat Camos

[V CAPACITOR =]
Disconmect Product
-

Tested:
Passed:
Failed: [0 ]

[Error Statistics|[ Diagnose |

[ Retest ][ cawncel |

[A] Test Report [H]
Reported Results: ALL
Test Frogram: CAPACITOR
QT /29,1999 09 .42 .00
CAPACITORL : S592.7pF
e of Report -~~~

Print ox |

Select Test Now to begin testing the selected cable
product.

Insert the required adapters.

Insert your product in the appropriate connectors. The
Horizon will detect when the product is inserted and
automatically start the test. If your product passes, the
green Pass light will be lit and a positive tone will sound; if it
fails, the red Fail light will be lit and a negative tone will
sound. If, for some reason, the test does not automatically
start, or you have disabled the automatic start feature,
selecting Start Test will force the test process to start.

The system performs the standard low voltage tests
(Continuity and Isolation), then scans for the Capacitors.

Once the test is complete, the display will change,
instructing you to disconnect the product. Disconnecting the
product updates the statistics database and automatically
resets the system to test the next product. Inserting the
next cable starts the process again.

Prior to disconnecting the tested product, the user can
select Diagnose to view the results of the last test.

5.5.5 Error Reporting for Capacitors
All of the same errors are available in this mode as for general cable testing. Basically,
the additional error screens are the same as for embedded resistors.
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KNI Test Report ]| H H

Reported ResultsT ALL The measured capacitance is too low.
Test Program: CAPACITOR
07/29/1939 ©9:42:31
(#*CAPACITOR1L too low: 355.5pF
[rrarnene Enid of Report ~oae

[ Print |[  oOx |

o Test Report ] i i i
Reported Result=t ALL The measured capacitance is too high.

Tect Frogram: CAPAGCITOR

@7/29,1999 0954 58

#*CAPAC ITOR1L too high: 775.5pF

[~rorneme Eid of Report ~rer~

Print OK I

5.6 Diodes

5.6.1 Programming Diodes - Auto learn

The Horizon can be used to test products with the following types of embedded diodes:
generic, signal, rectifier, Schottky, Germanium, LED’s, and resistor LED’s. The diodes
are tested for both forward and reverse bias, and the LED’s may also be visually tested.
Diodes may be automatically learned by the Horizon, or you can choose to program them
manually. It is highly recommended that you let the Horizon do the work unless you have
a large number of diodes, or you are not satisfied with the results of the automatic
learning process.

- i =

Figure 5-4: PUT with embedded Diode
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PE—TTSGATTea—E A With resistors and capacitors, diodes are learned
twistea [0 |Mets onlw [L)  gutomatically through the customized path. From the Main
e L 5% Menu, select Program Cable, followed by your password;
reeTre— then select Learn New Cable — Customized. The Learn
cancel [ ox | Settings menu appears. You must change the Conductor
Max Res. from ‘Quick Scan’ to a specific resistance. The
‘Quick Scan’ setting is intended for wire only cables. 5Q is
suggested (the Horizon sets this value for you), and works

well in the vast majority of cases.

W Failure to set Conductor Max Res. to a specific value may cause the
Horizon to wrongly detect the diode(s) as nets, compromising the validity of
the testing phase.

Select Conductor Max Res., enter the desired value (or accept the default 5Q), select
Enter, and then push Ok to go to the Component Settings screen.

IS saTeemmt - Select Diodes to indicate to the Horizon that your cable has
Bestotors [[) [careoirors[L) | gn embedded diode(s). A confirming check mark will be
ioter D[ 2eiteres U displayed. Select Ok to continue the learning process.

[(Best ] [_sanot ][_ox_|

:
Insert the appropriate adapters.
Select Ok to continue.

I |J2 I3 Ja
HA HA
116 = 116 R

rd
[Setect | [Gancet | oK ]
Tnsert tre sompiegroneee ) Insert the product.
Select Ok to continue.

then press DK continue.

The net list is learned.

Test Points

Found: 15
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Learning Diodes

Test Points
W __ic: ]

Found: 1

[ Enter Part Humber ]
( CABLE WITH DIODE )
(a] (] [=] [=] [=] [¢] [u] [x] (2] (]
EIEIEIEIEIIEIEIEI

(] [<] .EIEI.E |
[@.9 ][ Space Bar |[Clear]

Eet Test Parameters

Name ~ Prompt

Adapters

Low Uoltage

Components

High Uoltage

Het List

More Options..

Print

Test MHow

Cancel I‘ oK

LN Edit Component List H

Resistors H Keus

Capacitors

Diodes

Black Boxes

Twisted Pairs

[ Select Dicde [

CABLE WITH DIODE
e DL *GENERIC=___ ]

EIEIEI add | [ Delete |
(4] =1 [ [EeGe] [Tabet ]

Table 1 Diode Types

The Horizon scans for diodes in your product.

Label the product under test.

If you want to review the parameters, select Components.
This is always recommended as a “sanity check”, especially
if you have not programmed diodes, or diodes of this type,
before.

Then select Diodes. The Edit Diodes dialog is shown.

In the example cable, the Horizon found one diode, and
detected that this diode is a Generic type.

The following table lists the parameter by which diodes are
identified by the Horizon.

Select Edit to view the details of the learned component.

Type mein[V] VFmax[V] |Rmax[lJ-A]
@50pA @50pA @5V
GENERIC 0.060 2.300 20.0
SIGNAL 0.400 0.600 20.0
RECTIFIER 0.400 0.800 20.0
SCHOTTKY 0.060 0.400 20.0
GERMANIUM 0.060 0.400 20.0
LED 1.475 1.825 20.0
RESISTORLED 1.550 2.300 20.0
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PEEINR IO  The diode’s Anode, at pin 1 and its Cathode, at pin 2 are of
[T | — 5 — ; ;

T — ?;ntr;eec‘tac))(;:no?eacia:ﬁ;r J1. (This agrees with the test spec.
P :

[Te=t|DE: UF=446mU, Tr=0nA |
[Hore bptiom=_] [ Lavet |[ox || Select Label to label the component.

H
e B If you are through specifying the test for your product, select
fane 7 Sromet]|| Adawiers Ok to save the test procedure in the internal database.
Low Voltage Components . .
T NTSTsv ey Cancel will take you back to Program Cable and discard all
Werejureian=® Tt of the learned parameters.
Test How cancel |[ ok
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Test Program as CBL File

\datab\cables\main\diode.cbl For greater detail see section 9.

*CABLE*,LED,1 *NET>,,
*CONTINUITY*,0,5 Ji.C1.13,,
*STAR* J3.C1.13,,
*THRESHOLD*, 61 *NET*, ,
*ADAPTER* ,HA 116, J1.C1.14,,

*POSITION*,J1 J3.C1.14,,
*ADAPTER*,HA 116, *NET*, ,
*POSITION*,J3 Ji.C1.15,,
*NET™, , J3.C1.15,,
Ji.c1.1,, *NET™>,,
J3.c1.1,, Ji.ci.1e6,,
*NET*, , J3.C1.16,,
Ji.C1.2,, *NET*, ,
J3.c1.2,, Ji.ci.17,,
*NET*, , J3.c1.17,,
Ji1.C1.3,, *NET™,,
J3.C1.3,, Ji.C1.18,,
*NET*, , J3.c1.18,,
Ji.C1.4,, *NET>,,
J3.C1.4,, Ji.ci1.19,,
*NET™, , J3.C1.19,,
J1.C1.5,, *NET*, ,
J3.C1.5,, Ji.ci1.20,,
*NET*, , J3.c1.20,,
Ji.Cci.6,, *NET™,,
J3.Cl1.6,, Ji.C1.21,,
*NET™, , J3.ci1.21,,
Ji.ci1.7,, *NET*, ,
J3.c1.7,, Ji.ci1.22,,
*NET™, , J3.C1.22,,
Ji.c1.8,, *NET™>,,
J3.C1.8,, Ji.C1.23,,
*NET*, , J3.C1.23,,
Ji.C1.9,, *NET™,,
J3.c1.9,, Ji.C1.24,,
*NET*, , J3.C1.24,,
Ji.ci.10,, *NET™,,
J3.Cl1.10,, J1.C1.25,,
*NET*, , J3.C1.25,,
Ji.ci.11,, *DIODE™>, ,
J3.c1.11,, Ji.ci.1,,
*NET™, , Ji.C1.2,,
Ji.ci1.12,, *GENERIC*
J3.c1.12,, *END*
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5.6.2 Programming Diodes - Auto learn, Special Case — Phantom Diodes

——

-

D1+ D2 ‘

D1 Dz

Figure 5-5:
Phantom Diodes

Learning Diodes
Test Points
72y I

Found: 3

[ Set Test Parameters ]

Mame / Prompt Adapters

Louw Voltage Components

High Uoltage Het List

More Options.. Print

Test Mow cancel |[ ox

LM Edit Component List H]

Resistors || Keus

Capacitors

Diodes

Black Boxes

Iwisted Fairs

[ Select Diode [

IHIDIODE WITH PHANTOM
P HER

i %
# D3I *GEMERIC>*

EIE”Z' ﬂdd| 2e1ete| ox
F =] [Eaie] [Tavet ]|__

[ Select Diode ]
3D I0DE UI1TH PHANTOM
D1 _*CENERIC*

*

X,

EIEIEI Add | [pelete ] ox
F =] [Eaae] [ zanet ]|

Depending on how the diodes are wired, the Horizon could
find a “phantom diode” that is a combination of diodes 1 and
2 as illustrated by the dashed line. This could either show
up as a third diode, or as a single diode. In either case, a
careful examination of the components learned will reveal if
this has happened, and if so, which occurred.

Auto learning the above configuration resulted in 3 found
components.

Select Components to enter the Set Test Parameters
menu.

Select Diodes to view the found components.

The the three expected diodes are displayed.
Select Edit to view the parameters of each component...
review section 5.6.1 for editing details.

In this example the phantom component is discovered to be
D2.

Highlight D2 and select Delete.
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Confirm deletion with a Yes.

ally want|d
to Delete Diode?

Once the Diode list is correct, select Ok to return to the Set
Test Parameters menu.

5.6.3 Programming Diodes - Manual

Even when you program embedded diodes manually, the NetList must have already
been automatically learned (see Section 4 for details).

[ ___Set Test Parameters ]
e B From Set Test Parameters, select Components and the

flane 7 Eronrt]|| Odapters Edit Component List dialog appears.
Louw Voltage Components
High Uoltage Het List
More Options.. Print
Test Mow cancel |[ ox

¥ Edit Component List H] SeleCt DiOdeS.

Resistors I ‘ Keuys

Capacitors

Diodes

Black Boxes

Twisted Pairs

| The Select Diode dialog box is empty if no diodes were
detected during the learn process, or if you did not select
the Diode option within a custom learn.

ElElEl Add | [pelete ] ox

[ F [P [Eae] (Tarer ]|
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[ Select Diode [

[ Edit Diode ]

[More Options..][ Labe1l ][ ox |

[([Open NHet and Pick Terminal |3

ﬁ

anOO
R
I
ey
oy || LaLataEaLs
[glglzlsls]
R
ST
e

=
oK

)
K0
7] [ i

Fick Terminal ]

Cancel I
oK

[W] Edit Diode =]

*CENERTCK

[Test]

([
I

[More Options..][ Label ][ Ok |

[([Open Het and Fick Texrminal |3

oK

[ Edit Diode ]

Cathode J1.C1.3
*CENERTCK

[Test]

[More Options..][ Label ][ Ok |

Select Add to manually enter this component.
Add as many Diodes as you have in your product — the new
diodes are automatically selected as Generic.

®Adding diodes increments existing diodes by 1. Each
new resistor will be D1 and the current D1 becomes D2, the
current D2 becomes D3 etc...

Highlight the first and select Edit.

The Edit Diode dialog opens with no information present.
Select Anode to assign it the proper net.

The Select Net dialog appears.

Using the arrow keys, scroll the cursor to highlight the
correct net/pin location for the Anode.

Select Open to select a pin.

Highlight a pin and select Ok to accept the location of
Terminal 1.

The first anode terminal is displayed.

Repeat the above operation for the Cathode.

With the anode and cathode properly identified, you now
need to program the type of diode embedded.

If your product is attached with the proper diode in place,
select Detect to automatically set the type and values.
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[ Edit Diode ]

[Te=t]OR: UF=1.7au, Tr=46wA ]

[More Options..][ Label ][ Ok |

[ Edit Diode H]

Cathode J1.C1.3
SCENERTCR

‘lest |H H

[More Options..][ Label ][ ox |
I Fdit Diode

[ Parallel |

Froarde $ug

56.4.1
BL______Edit Dicde _____[J

[Test|ORT UF=1.7au, Tr=aowA

[More Options..][ Labe1l ][ ox |

You can either Autodetect Diode Type or Autodetect
Thresholds.

The diode types preset are listed in

Table 1 Diode Types. If your component does not conform
to one of these types, select Autodetect Thresholds to
learn the component attached.

The threshold is displayed.

To manually edit the thresholds of the component select
More Options.

Select Ok to return to the resistor list.

5.6.4 Programming Diodes - Advanced Options

From the Edit Diode dialog, select More Options.

From the More Options dialog select Test Params to
manually edit the Diode’s Thresholds.

Should you wish to alter the forward and reverse values,
select either Vf or Ir to enter the minimum and maximum
values.

Programming Diodes — Advanced Options — LEDs

The advanced option for the LED allows the user to set a
visual test on the component.
Select More Options.
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[ Edit Diode ]

1 Tst][@ [ Parallel |[]

wid v

Test Params |

[ox ]

5.6.4.2

[ Edit Diode ]

Cathode JI1I.C1.3
SGENERTCK

[Test ] ]

[More Options..|[ Label |[ ok |

[ Edit Diode [

[ Paralle1l |

| Test Paramns

[ Edit Diode H]

Cathode Ji.cis
FGENER [CX%GENE

[Test]

[More Options..][ Label ][ ok |

5.6.4.3

[ Edit Diode ]

[Wisual Tst|{] [ Parallel |[H]

Test Params | [ox ]

Select Visual Tst to enable the visual confirmation during
testing.

Programming Diodes — Advanced Options - Diodes in Parallel

The Horizon is capable of auto-detecting diodes in parallel.
If you are manually entering diodes you will need to open
the more options for the component and select Parallel to
properly identify the component.

Select More Options from the Edit Diode dialog.

Select Parallel to properly define the component.
Select Ok to return to the Edit Diode dialog.

The diode is now identified as being in parallel by the
duplication of its type.

Programming Diodes — Advanced Options - Bl-colour LED’s

The Bl-color LED is both a visual component and a parallel
component.

If you are manually entering diodes you will need to open
the More Options for the component and select Parallel
and Visual Tst to properly identify the component.

Select both under More Options from the Edit Diode dialog.
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[ Edit Diode ]

e
T ———
[Test|OR: UF=1.730U, Ur=1.auv ]

[More Options..][ Label ][ ox |

| Label Diode ]|

( GREEM:RED
AREEADNEER

GlojnjDjEEEEEE
REDNEOOHEL,

[ A.Z | [ Space Bar | Clear]

L

The component settings will be properly displayed.

With Test selected the VT, Vr will be displayed as well the
component will light in both directions.

A special labeling format is available for the Bl-coloured
LED.

Select Label to continue.

<forward>%<reverse>

In the example, the product has been labeled:
GREEN%RED

When the user is prompted to visually confirm the
component functions the appropriate label will be displayed.

5.6.5 Testing Cables with Diodes

The testing procedure for a product with embedded components is the same as testing
any other cable or harness. For details, consult Section 4.

[ Select Part Humber o]

E' E' E' Refresh | Hoieta
EE'EHgackH Cancel |[ DK |

[ Test Configuration [H]|
currently Selected Cable

ile MName:
databscables“MAIN“CABLEWIT.CB

I |

[Part Mumber:
CABLE WITH DIODE
Rew.1

‘ Tools HBeports | O ‘ Select |

Eest Nowl ‘gatches | O ‘ Cancel |

N CABLE WITH DIODE [H]
Commect Product to Start

Tested:[ 5 ]
Passed:
Failed:

‘Error Statistics | ‘ Diagnose |

‘ Start Test | ‘ Cancel |

Diodes
[P

Errar $tatistion B hanag mEaar

S Pt Crma

Select the proper cable and push Test Now. You will be
instructed to insert the proper adapters, then to insert the
cable to be tested. Inserting the cable will automatically
start the test.

Select Test Now to begin testing the displayed part.

Insert the product to begin the test.

After the net list is verified for continuity and isolation, the
system scans for the diodes.
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a3 CABLE WITH DIODDE 1]
Disconmect Product
-

Tested:
Passed:
Failed: [0 ]

[Error Statistics|[ Diagnose |

[ Retest ][ cawncel |

[ Test Repvort [H]|
Revorted Results: ALL

250 . OmOhm

Het(J1.C1.23, J3.C1.23) res:
242 . ImOhm
Net{(J1.C1.24, J3.C1l.24) res:
253 . ZmOhm
Net(J1.C1.25, J3.C1.25) res:

265m0hm
497mu, Ir= 25nA
nd of Report -~~~

G ] o]

At the end of the test, disconnect the product to reset the
system for the next test.

Prior to disconnecting the product, if the user selects
Diagnose the results of the last test will be displayed.

5.6.6 Testing LEDs and BI-LEDS

Diodes

o e

1wt Faat Camos

Visual Test OK? 0
LED #1

1wt Faat Camos

e LED T

Tested:
Passed:
Failed:

‘Error gtatisticsl‘ Diagnose |

‘ Retest |‘ Cancel |

[ Test Repvort [H]|
Revorted Results: ALL

Program: LED

LED i H
LEDP H1 visual test: OK
rerenene Eid of Report ~reeee

Print I oK I

The same tests are performed for LEDs as with diodes and
will include the same error results. However once the
standard diode test is complete (and passed) a visual test (if
selected) will be preformed.

The operator is prompted to confirm the component is lit.
With BI-LEDs the operator will be prompted twice, once for
each direction of the component. The special labelling
option will apply at this point.

At the end of the test, disconnect the product to reset the
system for the next test.

Prior to disconnecting the product, if the user selects
Diagnose the results of the last test will be displayed.

5.6.7 Error Reporting for Diodes
All of the same errors are available in this mode as for general cable testing. In addition,
a number of extra screens track diode specific faults.
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[ Test Report H]|
Reported Results: ALL

Test Program: CABLE WITH
677361999 13:67:57

Eb1 opani UF> 2130, ue>
~~~~ End of Report ~-~--

Print | ok ]

[ Test Repvort [H]|
Revorted Results: ALL

est Program: CABLE WITH
D I0ODE
@7/ 30,1999 13:09:15
#*D1 shorted: UF= 16mU, Ur=
m
rerenene Eid of Report ~rmeeee

Print I oK I

[ Test Repvort [H]|
Revorted Results: ALL

est Program: CABLE WITH
D I0ODE

@7/ 30,1999 13:08:55

D1 ersed: UF>

3] 2.3V,
V=43¢ . SmU
rrrenens Eidl of Report -~

Print I oK I

5.6.8

Test Report

[ [H]
Reported Results: ALL

gran: BI-LED
9" 11:07:63
ED dim

st 1
RED wisual test: FA
~eremene End of Report ~roeee

est Pro
&7~ 30 19!
xGEEENZR

Print | ok |

The diode was open. The Horizon measures and reports
the forward voltage to be greater than 2300mV (this value is
the maximum forward voltage at 50uA for a Generic Diode:
see

Table 1 Diode Types) ‘D1’ is the designator assigned by
the Horizon to the first diode detected. If there are more
than one, you will probably want to use the Label function so
that the diagnostics are more meaningful.

Diode (D1) is shorted. The Horizon measures and reports
the reverse voltage across the short.

The diode is present but it is installed backwards.

Error Reporting for LEDs and BI-LEDS

The same error messages apply to LEDs and BI-LEDs prior
to the visual test. Should the component pass the initial
test... and fail the visual test the Diagnostics will report a
failure.

5.7 Four Wire or “Kelvin” Testing

5.7.1 Introduction

There are two methods for creating Kelvin measurement test programs for the Horizon.

@

The first method is to utilize the Kelvin adapter features discussed in section

6. If you choose to learn your test fixture as a Kelvin adapter, you need not
read this procedure.

The second method would be to utilize standard Horizon adapters and learn your Kelvin
fixture for a specific test program.
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[ Learn Settings ]

Twisted [[] | Mets Onlu | []
Kelvin O
Conductor Max Res| [ &a&

Use Kelwvin Probe | []

Free Ends | []

cancel ‘ oK ]

[ Component Settings ]

Resistors | [] |Caracitors|[]

Diodes O | switches |[]

[ Back |[ cgamcer |[ ok |

[0 Insert The Adapter(s) [H]
HA 116

I |J2o I3

HA HA
116 = 116
’_§e lect I Cancel

N Learning the Fixture 5]

for Kelvin Measurenent
Please insert + Fixture

he
without the sample

o not remowve the
unless gou are prompted t

ok ]

[ Learn a Mew Cable e
Using Keluin Measurement

Insert the samgle product
then press OK to continue.

ok ]

[ Set _Test Parameters [

Name ~ Prompt Adapters

Low Uoltage Components

High Uoltage Het List

More Optioms.. Print

Test MHow Cancel H oK

To learn a cable using a Kelvin fixture, select Program
Cable from the Main Menu, then, from the Programming
Cable menu, select Learn New Cable — Custom.

From the Learn Settings menu, select Kelvin. A check
mark will appear, indicating that this cable will be learned as
Kelvin. After any other desired settings, select Ok.

Add any components at this time.

Select Ok when through.

Insert the adapters needed for the cable being tested and
select Ok.

The Horizon must first learn the Kelvin fixture. During this
process, the system will automatically determine which test
points are being used for two wire measurements and which
for four-wire.

Insert the fixture (adapter cabling) only and select Ok to
start learning.

After learning the fixture, the Horizon will learn the sample
cable. Insert the cable, making sure that all connections are
completely seated, then select Ok to start the process.

To verify the product has been properly learned, select Net
List.
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[ Edit Het ]

g Highlight the Kelvin net you wish to verify.
ANetiaiciia J3ie Select Open to view all of its connections.

Q00N

Him
QIO
(ISR
WL
QOO0
Him
QIO
it

[»]
[
[Pl 5558
I
a
=
o+
5
]
-

=
Egm;—ﬂ Al four test points are included within this net. In this
HRERIE: g;ggé; example the J1.C1.1 and J3.C1.1 are a Kelvin node as are
o J1.C1.4 and J3.C1.4. The connection between these two
E=E Lonel | nodes is the product under test.
MEH -
To verify this connection, the net must be Kelvin.
Select Ok to return to the Edit Net dialog.
Select Edit to view the nets parameters.
“)‘E L€113; J3.C1.3}
E' E' Ecl.it, L‘abe‘l ] ox
=k _

[ Edit Met's Settings |

C Hipot Settings| Default
AC Hirot Settings

The Kelvin option is checked — the net is Kelvin.

5.7.2 Testing a Cable using Kelvin
The procedure for testing a cable using “Kelvin testing” is the same as testing any other
cable or harness. (For more details, consult Section 4.)

[ Test Configuration [
Currently Selected Cable

_ The display shows the Directory location and the Part
Eﬁfbsggfi%\"m"\““‘""-CBL Number for the last cable tested. If this is the product you
0 U want to test, select Test Now; otherwise, press Select and
[Teais |[merert=][] [seieat ]| ChoOOSe the proper cable.

[Test Mou| [Batches]|[] [Cancel |

[ Insert the Adapteris> o]
|

Insert the proper adapter(s). After the proper adapters are
installed, the system automatically sequences to Connect
Product To Start.

HA HA
116 = 116
[Becert ] (Gaveer ]
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[ TEST CABLE | i i
Insert your product. The Horizon will detect when the

Tested: 5] product is inserted and automatically start. If your product

:aéfegf passes, the green Pass light will be lit and a positive tone
o steviccios] [ premese ]| Wil sound; if it fails, the red Fail light will be lit and a
[ mme mor ][ omeer ]| NEgative tone will sound. If, for some reason, the test does

not automatically start, or you have disabled the automatic
start feature, selecting Start Test will force the test process
to start. Select Cancel when finished testing.

5.8 Switches

5.8.1 Introduction

The Horizon can test cables and harnesses with embedded switches. The basic
philosophy is that each time a switch changes position, the cable has changed its
configuration. As a result, the learning process steps you through each of the switch
positions as the Horizon learns the configuration for each position. Then, during the
testing phase, the operator duplicates the process. Switches can be combined with other
embedded components, or used in conjunction with any other testing requirement, such
as HiPot testing or Kelvin testing.

@ Any product that consists of multiple states (net lists that differ due to
mechanical manipulation) is suitable for a Switch Test.

CmNoaswN R

N
8
*

- e

Figure 5-6: PUT with embedded Switch - in OPEN position

N S B As with resistors and capacitors, switches are learned
Tuisted [[] |Net= omiv [0 through the customized path. From the Main Menu, select

i::cf:snfnef% Program Cable, followed by your password, then Learn
TTr— New Cable — Customized. The Learn Settings menu
Cancel [ ox ] appears. You may change the Conductor Max Res. From

‘Quick Scan’ to a specific resistance.
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[ Component Settings ]

Resistors | [] |Caracitors|[]

Diodes O | switches |[]

[ Back |[ cgamcer |[ ok |

[ Component Settings [

Permanent Switches |[]

Temporary Switches |[]

Mauc 1K

[ cance1 || oK ]

Select Ok to go to the Component Settings screen.

Select Switches to indicate to the Horizon that your cable
has an embedded switch(es). The Component Settings
menu will open.

In the Component Setting screen, you have two available
options.

Permanent Switches:
switches.
Temporary Switches: Used for momentary
switches, such as membrane switches.

Used for mechanical

5.8.2 Programming Switches - Permanent

[ Insert the Adapteris> [
HA 116

J1] J2 o J3

J4

HA HA
116 = 116 =g

[ Learn a Hew Cable B
with Switches

Insert the samgle product
then press OK to continue.

ok |

[V Learn A MNew Cable =]
With Switches

Switch to the 1st position
then Continue to learn it.

Cancel to end learning.

[ 0k ][ Cancel |

? Enter Prompt Line #1 ?
QENEHEHEORE
ANNDNEHNEREI
ARNENEEEREL,

‘ 9.9 H Epace Bar Iplearl

Insert the appropriate adapters.
Select Ok to continue.

Insert the product into the adapters.
Select Ok to continue.

The Horizon instructs you to set your product in the first
switch position.
After this is done, select Ok.

The Horizon learns the first net list.

You will be asked to enter a prompt. The purpose of this
prompt is to instruct the operator what action to take to
prepare the cable to be tested in its first configuration.
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(] Enter First Prompt Line |3

OFEN )

(
EUERDEEEOEH
AENDEEEEDE
Bla|elolo]ojo]Ewe

0.9 |[ Srace Bar | Elear]

Enter NHext Frompt Line |

[ )
GRRRDNEEOER
AINDREEEEI
ARONEMNEEL,_

.9 H Space Bar |p1earl

The prompt entered will appear to the operator during the
test cycle prior to testing the switch position.
Select Enter to confirm the prompt.

If no more prompt lines are required, select Esc to advance
to the next switch position.

-

[ Learn A Hew Cable H]|
With Ewitches
Bwitch to the 2nd position
then Continue to learn it.

Cancel to end learning.

[ o0k ][ cancel |

[ Enter First Prompt Line [0

( CLOSED )

IOERDEELOEN
AERDREEEEI
Bia|eolo]n|o]=we

ce Bar | KClear]

[ Learn a Hew Cable ZE

Switch to the 3rd pos.
then press OK to learn it.
Cancel to end learning.

oK ][ €ancel |

Figure 5-7: PUT with embedded Switch - in CLOSED position
\

Place your product in the second switch position.
Select Ok to continue.

The second net list is learned.

You are prompted to enter the prompt that will appear prior
to the second switch position.

Select Enter to confirm the prompt.

If no more switch positions are required, select Cancel to
exit the learn cycle.
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| Enter Fart NHumber ]|

( SWITCHES )

[ Set _Test Parameters [

Name ~ Prompt Adapters

Low Uoltage Components

High Uoltage Het List

More Optioms.. Print

Test MHow Cancel H oK

[ Select Switch Fosition ]|

s =witec

(]
=

B0
(K]

You are prompted to enter the part number.
Select Enter to confirm the part number.

From this point on, the process is identical to that for any
other cable. You do not have to do anything else to finish
programming and to test this cable with embedded
switches. Select Ok to save the test procedure in the
internal database.

If you select Net List you will be prompted to select the
Switch Position you wish to review.
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Test Program as CBL File

\datab\cables\main\switch.cbl For greater detail see section 9.

*CABLE*,SWITCHES, 1 *NET*, , *NET™, ,
*STAR* Ji1.C1.13,, Ji.Cc1.8,,
*THRESHOLD*, 61 J3.C1.13,, J3.C1.8,,
*ADAPTER*,HA 116, *NET™,, *NET™,,

*POSITION*,J1 Ji.C1.14,, Ji.c1.9,,
*ADAPTER*,HA 116, J3.C1.14,, J3.C1.9,,
*POSITION*,J3 *NET™, , *NET™, ,
*SWITCH*, , Ji.C1.15,, Ji.ci.10,,
*CHAIN* J3.C1.15,, J3.c1.10,,
*PROMPT* *NET*, , *NET™, ,
OPEN Ji.Cl1.16,, Ji.C1.11,,
*NET>, , J3.Cl.16,, J3.ci1.11,,
Ji.ci1.1,, *NET™, , *NET*, ,
J3.c1.1,, Ji.ci1.17,, Ji.C1.12,,
*NET*, , J3.Cl1.17,, J3.C1.12,,
Ji.ci.2,, *NET*, , *NET™, ,
J3.c1.2,, Ji.c1.18,, Ji.C1.13,,
*NET™, , J3.C1.18,, J3.C1.13,,
J1.C1.3,, *NET*, , *NET™, ,
J3.C1.3,, Ji.C1.19,, Ji.C1.14,,
*NET*, , J3.C1.19,, J3.C1.14,,
Ji.C1.4,, *NET™, , *NET™, ,
J3.C1.4,, Ji.C1.20,, J1.C1.15,,
*NET*, , J3.C1.20,, J3.C1.15,,
Ji.C1.5,, *SWITCH*, , *NET*, ,
J3.C1.5,, *CHAIN* Ji.C1.16,,
*NET*, , *PROMPT* J3.Cl1.16,,
Ji.ci.6,, CLOSED *NET>, ,
J3.C1.6,, *NET™, , Ji.ci.17,,
*NET*, , Ji.C1.1,, J3.c1.17,,
Ji.ci.7,, Ji.c1.2,, *NET™, ,
J3.C1.7,, J3.C1.1,, Ji.C1.18,,
*NET*, , J3.C1.2,, J3.c1.18,,
Ji.c1.8,, *NET™, , *NET*, ,
J3.C1.8,, Ji1.C1.3,, Ji.C1.19,,
*NET™, , J3.C1.3,, J3.C1.19,,
Ji.ci1.9,, *NET*, , *NET>, ,
J3.c1.9,, Ji.C1.4,, Ji.ci1.20,,
*NET™, , J3.C1.4,, J3.c1.20,,
Ji.C1.10,, *NET™, , *END*
J3.c1.10,, Ji.C1.5,,
*NET*, , J3.C1.5,,
Ji.ci.11,, *NET*, ,
J3.C1.11,, Ji.C1.6,,
*NET*, , J3.C1.6,,
Ji.ci1.12,, *NET*, ,
J3.c1.12,, Ji.ci1.7,,
J3.c1.7,,
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5.8.3 Programming Switches - Temporary (Membrane Switches)
Temporary switches are also known as Keys. They are seen by the Horizon as a

component.

[ Component Settings ]

Permanent Switches |[]

Temporary Switches | []

Maue 1KQ

[ cance1 || oK ]

[ Input the Maximum i34
Expected Rescistance

9 .050

Clear]

4 5 [} BS

Enter|

[ Component ISettings =

Permanent Switches |[]

Temporary Switches

Max[ 560 ]

[ cancel || oK ]

[ Component ISettings M

Resistors |[] |Caracitors|[]

Switches

Diodes O

[ Back |[ cgamcer |[ ok |

[ Insert Adapter(s) |
HEA 112

J1] J2| J3o J4

HsA || HsA
112 112 | g6= =

Fgelect

cancel |[ ok |

In the Component Setting screen, you have two available
options.

Permanent Switches: Used for mechanical

switches.
Temporary Switches: Used for momentary switches, such
as membrane switches.

Select Temporary Switches.

Input the maximum expected resistance for the embedded
switch. In the example shown, the highest expected value
is 50Q.

Select Enter when through to return to Component Settings
menu.

Notice that the Temporary Switches box is now checked
and the maximum resistance value has changed.

Select Ok to continue.

Notice that the Switches box is checked, indicating to the
Horizon that your cable has an embedded switch (es).

Select Ok to continue the learning process.

Insert the appropriate adapters.

Select Ok to continue.
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[ Learn a Hew Cable g

Tnsert the sample product Insert the product into the adapters.

gle i
then press OK to continue.

Select Ok to continue.

The net list is learned.

Test Points
Bl ]

Found: 2¢

Press and hold the momentary switch. Once the measured
resistance is displayed, release the switch.

Enter a label name and select Enter to accept.

Reset

AR
HEEE
Bz

[EE
IS B

[~ ]

o
(i
i

Press and hold to measure the next momentary switch.

3o ] With no more switches to press, select Done.

If the same switch (key) has been pressed twice, then the

£1Keu was pressed before !l Key was pressed before! screen will appear.

Add it to the key lict?

Selecting Yes will accept the switch and selecting No will
continue without accepting the switch.

RS SRSTTRIITSEE  From this point on, the process is identical to that for any

flane 7 Brompt]| 8dapters other cable. You do not have to do anything else to finish
e e programming and to test this cable with embedded
More Options.. Print SW'tCheS
Test NMow || gancel |[ oK Select Ok to save the test procedure in the internal
database.

5.8.4 Manual Entering Temporary Switches (Keys)
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] Set Test Parameters =]
Name / Prompt Adapters
Low Voltage Components

High Uoltage Het List
More Options.. Print

Test How cancel |[ ok
X Edit Component List H]

Resistors || Keus

Capacitors
Diodes
Black Boxes
Twisted Pairs

] Select Keu H]
TEST
E -l F Add Delete

i oK
E w|[»][Eait][ Lane1
] Select Keu H]|
E -llF Add Delete

—— 1) 4
E w|[»][Eait][ Lane1

W Edit Key 0]

Terminal 1 (+3 HAC

Terminal 2 (-2 NAC

galuel\ Ot min | Bt _max |
Test I

More Optioms.|[ Labver |[ ok |

From the Set Test Parameters menu, select Components
and the Edit Component List dialog appears.

Select Keys.

The Select Key dialog box is empty if no keys were detected
during the learn process, or if you did not select the
Switches option within a custom learn.

Select Add to manually enter this component.

Add as many keys as you have in your product.

(@

Adding resistors increments existing resistors by
1. Each new resistor will be R1 and the current
R1 becomes R2, the current R2 becomes R3
etc...

Highlight the first and select Edit.

The Edit Key dialog opens with no information present.

Select Terminal 1 (+) to assign it the proper net.
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[l[0pen Net and Fick Terminal |3

J1
JL

gL

g1

g1
¥
»

Cancel

Twisted

[ Fick Terminal H]

AEE e,
HEE 2

[ Edit Keu M|

Terminal

A1 C+D J1.C1.17
Terminal 2 (-3 HNAC

Malue] [ Of min | Of max |

Test |

More Dptions..” Lahel H OK I

[([Open Het and Fick Terminal |3

Sy

Cancel

[x ][] s

Tuisted

Terminal

A1 ) J1.C1.17
Terminal 2 (-) J1.C1.21

Malue| [ Oft min | Bft max |
Test |
More Options.|[ Labe1l |[ ok |

Advance

[T

Cofammi Piogm

The Open Net and Pick Terminal dialog appears.

Using the arrow keys, scroll the cursor to highlight the
correct net/pin location for Terminal 1

Select Open to select a pin. If the net only has a single pin,
select Ok.

Highlight a pin and select Ok to accept the location of
Terminal 1.

The first terminal is displayed.

Repeat the above operation for Terminal 2.

When the terminals properly identified, you now need to
program the value of the component.

If your product is attached with the proper resistance in
place, select Test view the measured value.

Press and hold the key on the product.
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The Horizon will measure the resistance values of the key.

Touch keuy H]

OK: 47 .484

Advance |

il Rabami fomm

Select Advance or release the key on the product to display
the value on the Edit Key menu screen.

[ Edit Keuy ] : : . .

i N M The Horizon engages the measurement circuitry to display
erminal 1 C+ ; ;

C 11 ot Ji.eL.iv the value of resistance between the selected terminals.

Terminal 2 (-) J1.C1.21

Qaluel\ oft min | Oft max |
Taeet T orrazass —| Select Value to set the tolerance

More Options..|[ Laver ][ ox |

Select Change Threshold to manually set the threshold for
the product

Change Tare Value

Change Thresholds

-------- :__:_:_:; Set the minimum and maximum threshold.

LRI The threshold is displayed.

Terminal 1 (+X J1.C1.17
Terminal 2 (-) J1.C1.21

Malue| [ Oft min | SOft max |

Select Ok to return to the keys list.

Test |:

More Options..|[ Laver ][ ox |

5.8.5 Four-Wire Measurement and Switches

5.8.5.1 Overview of the Four-Wires Measurement and Switches

For test setups using a Kelvin fixture as opposed to a Kelvin adapter this section applies.
If you are using a Kelvin adapter you need not read this section.

The Four-wire (Kelvin) resistance measurement is possible even when the product that is
tested has got embedded switches or, for some other reasons, is tested in multiple steps.

In general a four-wire resistance measurement setup consists of:
1) The Horizon system,

2) The Kelvin test fixture and

3) The product to be tested.

5.8.5.2 Using the Four-Wires Measurement and Switches

When programming a cable using a Kelvin test fixture, the tester has to go through 2
steps:

1) Learning the Kelvin fixture and
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2) Learning the cable’s NetList.

This applies to the products that have embedded switches or that are to be tested in

multiple steps. Each different switch position or each different test step must learn both
the Kelvin fixture and the cable’s NetList.

Twisted

O
O

Conductor Max Res)

Hets Only

Free Ends Kelvin

Use Kelvin Probe

O

[ Learn Settings ]

O
O
|

Cancel ‘ oK

Resistors

O
O

Capacitors

O
O

Diodes Switches

‘ Back H Cancel I‘ oK I

[ Component Settings ]

[ Insert the Adapteris> [
HA 116

Learning The Fixture
For Kelvin Measurement
Flease insert the fixture
without the sample

the

learned . .
Do not remove the fixture
unless ugou are prompted so

ok

[0 Learn Kelvin Fixture I
for Swilches

Set Ffixture for the 1st pos.

then press OK to learn it.

Cancel to end learning.

] [ cance1 |

From the

Select Kelvin and then select Ok.

Select Switches and then select Ok.

Have the adapter(s) and the Kelvin test fixture connected to
the system in their proper positions. If standard Horizon

adapters are used the system will auto-detect them in most
cases

After the adapter(s) / Kelvin fixture(s) are properly inserted
select Ok to get to this screen.

By selecting Ok the system starts learning the configuration
of the Kelvin fixture. The product that is supposed to be
tested must not be connected at this time since it will affect
inadvertently the learning of the Kelvin fixture’s structure.

Since the product will be tested in several steps, it is
possible that the Kelvin fixture’s structure (NetList) will be
different for each one of the steps.

This screen asks you to make sure that the Kelvin fixture is
configured for the first testing step.

Select Ok when the fixture is configured properly.
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[ Learn a Hew Cable H]|
with ZEwitches

Switch to the 1lst position

then press OK to learn it.

Cancel to end learning.

[ 0k ][ Cancel |

EE Enter Prompt Line #1 I]E
2 0 A 3 el 3 S Y
%%EIEIEIEIEIEIEI

EE;‘

[ 0.9 || Space Bar | [Clear]

7] Enter Frompt Line #2 |

[ PLUNGER DEFPRESSED ]
(0] (W] (=] (=] (=] (4] (] (1] (0] [¢]
EEEREEFHE]EEE
EIEIEIEIEIF‘

nter|

@..9 | [ Space Bar |Clear]

[ Enter Prompt Line #3 [

[ Learn Kelvin Fixture H]|
for Zwitches

et fixture for the 2Znd pos.
then press OK to learn it.

Cancel to end learning.

[ 0k ][ Cancel |

After the Kelvin fixture is learned you are prompted to
connect the product in its first switching position (first test
step) configuration.

Please make sure the product is appropriately connected
and then select Ok.

After the first switching position (first test step) is learned
you are asked to enter up to three prompt lines.

Of course you will enter your own message, something that
reflects the step being performed.

The prompt lines are displayed at the test time for the
operator to know how to configure the product under test.

When Horizon is operated in an automated mode, the
display message is rather informative, telling which step is
being performed.

This is an example of a second prompt line.

If you don’t need the third prompt line, just select Esc. You
can actually skip by selecting Esc in any of the three prompt
line screens. All subsequent (if any) prompt line screens will
be skipped.

Now, once the first switching position (first test step) is
completely defined, the system prompts you for the second
switching position.

At this step you have to configure the Kelvin fixture for the
second test step.

Do not forget to disconnect the product to allow for proper
test fixture learning.
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[ Learn = New Cable ]
with Switches

Switch to the 2nd position
then press OK to learn it.
Cancel to end learning.

[ ok ] [ cance1 |
| Enter Frompt Line #1 ]|
[ PLUNGER LIFTED J
(2] (W] (=] (=] (=] (4] (] (1] (o] (<]
(o] (=] (o] (=] [e] (8] (o] (%] (=]
EFEIEEFM
‘ 2.9 H Space Bar |plearl
7] Enter Frompt Line #2 |
2 0 A 3 el 3 S Y
B E] R E] EH L] EE
ARNRNEEREEC,
[ 0.9 || Space Bar | [Clear]
[V Learn Kelvin Fixture H]

for 3witches
Set fixture for the 3rd pos.
then press 0K to learn it.
Cancel to end learning.
0ok H Cancel |

After the Kelvin fixture is learned in its second configuration,
you are prompted to connect the product under test in its
second configuration.

Again, after the product’s second test step configuration is
learned, you can enter up to three prompt lines.

Selecting Esc will skip past the current and any subsequent
prompt line screens.

This is an example of a blank prompt line.

You are now prompted for the third switching position. If the
cable is to be tested in two distinct switching positions only,
select Cancel here to go to the next step.

5.8.6 Testing Cables with Switches
The testing procedure for a product with embedded components is the same as testing
any other cable or harness. For details, consult section 2.

[ Select Part Humber [

CITOR Rew.1l
TEST Rew.l
G LEADS Rew.l

EIEI Refresh | [ Delete |
E'E”gaak” Cancel |[ DK |

File Hame:
databscables“MAINNSWITCHES.CB

Fart Humber:
SWITCHES
Rew.1

[ Tools |[Rerorts]|[] [ Select |

[Test Mou| [Batches]|[] [Cancel |

Highlight the product you wish to test.
Select Ok to continue.

Select Test Now to begin testing the listed product.
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[ Insert the Adapter{(s} H]|
1

HA HA
116 =] 116

[ SUITCHES ]
Connect Product to Start
eSS

Tested:
Passed:
Failed:

[Error Statistics|[ Diasnose |

[ Start Test ][ cawncel |

[ Testing Embedded Switches [0
Action Reguired
e

OPEM

oK ][ €ancel |

(@

Isolation
100

Errar $tatistion B hanag mEaar

S Pt Crma

(] Testing Embedded Switches O
Action Reguired
_—

[CLOSED

oK ][ cancel |

Isolation
662

oy ]

Errar §habietion il Piagsewe

S8 Feat e

Insert the required adapters.

Connect the product you are testing to begin the test cycle.

If the test doesn’t automatically begin, select Start Test.

The first instructional prompt you programmed will be
displayed. Flashing at the top is the message ‘Action
Required.’

After the instructions are carried out, push Ok and the
Horizon will completely test the first configuration.

Regardless of the Palm Switch settings (set within the System Setup), you
may use a Palm Switch to advance the Horizon through a test with switch
positions.

All programmed tests are performed.

If the test for the first configuration is successful, the Horizon
will display any required prompts for the next configuration.

Select Ok or use the Palm Switch to continue.

All programmed tests are performed.
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If the system passes the second switch position the operator

T ] is prompted to disconnect the product to reset the system
e for the next test.
[Error Statistics|[ Diagnose |
[metese ][ eameet ]| You may select Retest, to test the current product again.

If your test included specific values for Continuity or
Isolation; or, if you ran a Linear Hipot test, you can select
Diagnose to view the results.

5.8.7 Prompt/ Abort/ Ignore / Retry

Under General in the System Setup, user’s of the Horizon
have the option to enable and disable a feature specific to
Switch Tests.

3] Test phase failedt? Hl

Retry |[ Abort ][ Lswmore |

TS [ e The option is labelled FAIL. Please review section 3 for

greater detail on setting the option.

Abort Should a product with multiple states (switches) have a failure — the
test will abort and the product fails.

Retry Should a product with multiple states (switches) have a failure — the
user will be prompted to try the same position again until the position
passes or Cancel is selected.

Ignore Should a product with multiple states (switches) have a failure — the
failure will be logged and the user will be able to continue testing the
product advancing to the next switch position.

Prompt During a test with multiple states (switches) a failure will cause the

Horizon to prompt the user to select either Abort, Retry or Ignore.

[ Test Report ]

The Horizon keeps track of each switch configuration
est Program: SWITCHES

i} separately.

encnens "End of Heport  ~eee

Print | ok |

5.8.8 Error Reporting for Switches
All common cable faults are reported in this mode as they are for general cable testing.
The switch mode differentiates by keeping track of each switch configuration separately.
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[ Test Report

[H]

Heported Hesults: ALL
e=t Program: SWITCHES
677301999 14:86:31
—Switch Position 1%

£ .€1.13, J2.61.133 open
—Switch FPogition 27
~~n of Report ~~--

Print | ok ]

In this example, the cable passed all tests in configuration 2,
but the net containing J1.C1.13 and J3.C1.13 was open in
configuration 1.
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6.1 Introduction

This section is an in depth discussion of the process of “Learning” an adapter or fixture
and adding it to the Horizon’s internal database. This process only needs to be done one
time for a given adapter or adapter type, unless that adapter is physically modified or its
specifications are changed. For example, if an adapter for a DB25 connector with an
ungrounded shield is learned, then that adapter is used to the point that it must be
discarded and replaced with an identical adapter, the new one does not have to be
relearned. If, however, you decide to ground the shield, this would represent a new
adapter specification and it would have to be relearned.

@ If you purchased any of the more than 300 adapters that are in the CableTest
catalogue or price list, they are already part of the library and do not have to
be relearned unless you are using them as part of a fixture of your own
design.

Why should I learn a fixture?

Fixtures are mechanical platforms that are normally separated from the top of the Horizon
and are connected to the Horizon by some sort of interface cable. They are usually
designed to accommodate a number of connectors or connector types, and to optimize
the production flow of a given shop. (It is beyond the scope of this manual to engage in a
detailed discussion of fixtures. If you would like to build one, and are unsure about how
to proceed, contact your authorized CableTest Representative for more details.)

As part of the learning process, the Horizon effectively can recalibrate itself to the surface
of the fixture. The net effect is greater testing accuracy of your products, with much less
chance of erroneous results.

@ You should learn a fixture after it is built, even if it is based on CableTest
supplied adapters.

Can | build my own adapters?

If you would like to build some or all of your own adapters, contact your CableTest
Representative for details. After they are built, each will need to be learned using the
following procedures.
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6.2 Learning an Adapter

EELITNETE——  To learn an adapter, select Edit Adapter from the Main

Menu. The Adapter Library dialog appears.

[ Thu Sep 11 1997 ©1:40 PM )

[ Test ][ Seif-Test |

System Setug §] [Program Cab 1e‘i||

[ Backup ][ Edit Adapter i||

[a Contrast v |[ Shut Down ||

[EITEIHENEETET—-—- - Selecting Learn New Adapter starts the process for
} ”"“‘::"::‘::a:::m : incorporating a new adapter into the library and brings up
‘ — | the Enter Part Number screen.
[ Advanced Metlist Editor |

Zoier Sor nooher Input the desired name or part number for the adapter. The
( SrRCTen )| name can be up to 30 characters long, and can include any
@m@mmmmm valid, visible ASCII character, including #( )?/, etc. When
% % =] % E ey you have finished typing the name, select E_nter to accept
[o.5 | [seace 5ar |ciead] |||  the input and display the Enter Adapter’s Size screen.

The top of the Horizon (or an expansion box) is divided into
two sections, each of which has four gray connectors. An
adapter that uses a single set of these gray connectors is
referred to as a Single, while one that uses all four

H anamses A Eta connectors in a section is referred to as a Double. An
Adapter that uses all eight connectors in a box is called a
Quad. A Huge adapter can actually be of any size, but is
normally applied to fixtures and adapters that span or use
multiple boxes. It is also commonly used with back wired
boards of up to 1024 points. The main identifying
characteristic of a Huge adapter, other than the number of
pins, is that it has no automatic self-identification capability
and must therefore be specifically identified when products
are tested. Select the size appropriate for your adapter.

@ Single, Double, Quad or Huge, have nothing to do with the number of
connectors on an adapter, nor with the number of points used, but only with
the maximum number of test points available. For example, a Single might
have three DB9’'s mounted on it for a total of 27 pins with 5 unused. It also
has nothing to do with the type or configuration of the cables being tested.
For example, you could fully test a cable with a DB9 connector, or a harness
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with three DB9 connectors on the adapter just mentioned.

@ If you select Huge as the adapter type, since Huge does not self-ID, the
Horizon will skip the next few steps and go directly to the Enter Number Of
Connectors dialog.

RERR:
1D

For the other three types, you will enter the Enter First ID

Type menu. There are two ID positions on a standard
T — adapter. These can be populated with any desired
__J combination of resistors and/or capacitors. Select the button

Tt L | indicating the type of the first ID component on your adapter.
If the choice is Resistor or Capacitor, the Enter The Value
Of First ID Component dialog appears. Selecting None
indicates that there is no first ID component. Hardwired is a
Cirrus compatible ID scheme that uses short circuits
between several test points not used by the product to be
tested. The major disadvantage of this method is that it
uses valuable test points that you might need for cables.
The main reason for its inclusion here is that, if you already
have Cirrus adapters, you can use them directly on a
Horizon by means of a special adapter (E.g. HA 245). If you
select None or Hardwired, the next step is skipped.

ID COMPONENT #2 ID COMPONENT #1
“', “,/
| é .I 1 1 # |
r-——_r-—"
L] L] i L] L] L] L] L] L]
|

l
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The Horizon will automatically measure the value of the
(g ——— 2000900 ) component, if any are present, mounted in the first ID

%:,%”%”%: location. If this value is what you expected, select Enter to

| B | B | accept it and go to the Enter Second ID Type menu. In the
= = example shown, it is a 1000Q resistor. If it is not what you
expected, check the value of the component before going
on.

@ If you have not mounted any components as yet, or you plan to install new
values, you can override the measured value at this time, but don’t forget to
install the proper values later. Otherwise, the Horizon will not correctly self-ID
the adapter.

@ The recommended range for ID resistors is between 100Q and 100kQ. You
must use metal film resistors with a 1% tolerance. Capacitors can range
between 100pF and 100nF. Capacitors must be able to withstand the HiPot
test voltages of up to 1500kV, and have a tolerance of at least 2%.

The second ID component does not have to be of the same
type as the first, so you are asked to enter the component of
choice. Again, if the choice is Resistor or Capacitor, the
Enter The Value Of Second ID Component dialog appears.
As before, if you select None or Hardwired, the next step is
skipped.

The Horizon automatically measures the value of the
el component, |flany arelpresent, mounted in the first ID
En | location. If this value is what you expected, select Enter to
=1 accept it. In the example shown, it is a 1500Q2 resistor.

e omectors Input the number of connectors mounted on your adapter.
= Remember, there is no restriction as to the number and type
I | of connectors that can be used on one adapter, so long as
g, the total number of test pins does not exceed the maximum
o |[E=o] for the adapter type selected (32 for a Single, 64 for a

Double, and so on). In the example shown, there are a total
of 2 connectors mounted on the adapter. Select Enter to
access the Enter Connector 1'S Name menu.
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Input a name for the first connector. This name can be up
= e to 30 characters in length and can consist of any character.
% % % % !t is g_qod practice to base this name on some easily
FEEEEEDEE] identifiable feature of the connector, such as its type, color,
(o2 ][ Srace Bar |[Elear] manufacturer’s part number, etc. After you have finished,

select Enter to access Enter Connector 1'S Nr. Of Pins.

ETRRITm— oyt the number of test pins associated with the first
( e i T ) connector. Select Enter to go to the Enter Connector 1'S
Ca |[ s J[ e J[Bs ] Net|ISt d|alog

You now need to map the Horizon’s internal pin/switch

- — designators to the connector pin number
EIEIEI 12-nB| [ Kelvin | [
EIEIE”EditH Print |[ DK |

@ The Kelvin toggle is provided for the two special cases; Kelvin adapters, and
adapters with shorted pins. For standard adapters the toggle has no effect. It
is recommended for non-Kelvin Huge adapters to disable the feature - this will
increase the probing speed as you learn your adapter.

Using the provided ground probe, touch the tip to each connector pin in its standard
numbering sequence. The Horizon maps the connector pin to its corresponding system
pin (column one) and displays a pin map similar to the one at the left. The second
column (Sense) is reserved for the special case, Kelvin adapters.

The Horizon is equipped to let the user define the numbering convention needed for their
adapter.

If your connector uses a unique numbering convention, select 12/AB to open the
Conventions list. If the convention you wish to use is not present, you can add it to the
conventions listed.

You may also edit each individual connector pin name by highlighting the Conn. Pin and
selecting Edit. See below for more details.

When finished, select Print if you wish to print out the completed pin map. Otherwise,
selecting Back will cycle you to the menu for the next connector on the adapter.
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] Enter Suystem Test Foint # B
[entexr 1624 for N-C1
2

[t ][ 2 ][ 3 ]Etear
(2 1[5 1[ e J[®s]
7 8 9
Lz Jls 1= ]
L I ESGI

You can manually enter system pins or define a point as NC
(not connected) by highlighting the Conn. Pin and selecting
Edit. Enter the associated system pin number, select Enter,
and you will return to Enter Connector 1's Netlist. Continue
in this manner until all pin numbers have been mapped.
When finished, select Print and/or BACK as above.

Enter 1024 for N/C (not connected) pins.

If the Kelvin toggle is enabled, selecting Edit will prompt the user to enter

values for both the Sys. Pin and Sense pins - if your adapter is not a Kelvin
adapter, the default 1024 (NC) should be present in the Sense column. With
Kelvin disabled you are prompted only for the Sys. Pin value.

ElF EEEE

In the Edit mode, the operator is also given the opportunity
to give the connector pin a unique name. The entered
value will be used instead of the default numerals.

The option to name pins at this level is limited since no lower case letters are

available. To properly set a numbering convention it is recommended to use
the Conventions feature as described in section 0.

E

dit Commector’s Hetlist [h
DED #1

2] (=] 3] LzsnrE] [e1vin | O
HEI] [Eait] [erine | [Cox ]

[ Fdit Adapter [0
SPECIAL

Part Number I Cap Tare I

[Ip Components ]|

Commectors

Res Tare |

[ Cancel ] [ [ ]

Repeat the above steps for any and all remaining
connectors. After you have programmed all n connectors,
where n is the total number of connectors declared,
selecting OK will open the Edit Adapter menu.

From the Edit Adapter menu, you have the option to edit any
of the adapter's properties.
Part Number: Edit or change the name of the adapter

ID Components:
components.

Re-enter or re-detect values of id

Connector List: Edit connector names and pin mapping
of an adapter.
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6.3 Taring the Adapter/Fixture

If you are adding a fixture to the Adapter Library, you may desire to Tare the fixture so
the resistance and capacitance is not reflected in the Horizon’s results.

You can Tare your fixture right from the Edit Adapter menu.

] Adarter Capvacitive Tare [0

T TR e e
1> Plug adagter in_proper po-—
sition! leftmost for sSingle
double and guad_ adapters and
test position For huge

(test Fixtured ones.
2> Rempue product under test
and shorting plug(s) From
adapter.
23 Press OK to perform capa—
citive tare.

[5) 3

[[__Adapter Resistive Tare |0

RS T e )

13 Plug adapter in proper po-

sition: leftmost for single
double and gquad adapters and

test position For huge

(test Fixture) ones,

roduct under test

shorting plugs to
all conpectors that need to
be_ tared. i

4} Press OK to perform resis—

I=E] [ ox ]

i1|2ave Adapter Record?|l]

1] Do you want to |0

Abandon Changesf

Cap Tare: For increased capacitance measurement
accuracy, the capacitance of the adapter may be learned
and utilized as a tare value.

Res Tare: For increased resistance measurement
accuracy, the resistance of an adapter can by learned
and utilized as a tare value. In order to perform this
function, you must short all points together that are
contained on each connector.

@

To tare a connector you must have a minimum of
three (3) test points.

Select Ok to save the learned adapter.

Cancel prompts the operator to confirm abandoning the
new adapter.
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Adapter as ADP File

\datab\adapters\special .adp For greater detail see section 9.1.3.

*ADAPTER*,SPECIAL @

SSIGNATURE*,1,1000,1,150 This file can be edited using any text editor or

*S1ZE* 1 word processor, however if you use a word
*CONNECTOR*,DB9 #1, processor it is imperative to save the file as Text
1t Only, otherwise you will not be able to utilize it.
10.3,...

9,4,,,,

8,5,,,,

13,6,,,,

14.,7,,,,

15,8,,,,

0,9,,,,

*CONNECTOR*,DB9 #2,

7,1,

NNPAPOWNELO

6.4 Testing a New Adapter

If you create an adapter for the Horizon, it is a good idea to test it before entering it into
the database.

@ This feature is also useful for troubleshooting existing adapters and fixtures.

N B From the Main Menu select Edit Adapter.

( Tue Auy 25 1998 03:13 PM_

[ Test ][ Seif-Test |

Sustem Setupl‘grogran Cahlel

[ Backup ][ Eait Adapter |

[« Contrast ¥ |[ Shut Down |

;
I — B From the Programming Adapter menu, select Test Adapter.

Modify Existing Adapter

Learn Hew Adapter

\ ]
\ ]
[ Test Adapter ]
\ |

Advanced Hetlist Editor
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Using the standard ground probe for the Horizon, touch all
the pins on the adapter to verify they have continuity to
system pins and to verify whether any shorts exist or if
EE e (meloin | @ Kelvin connections are all existent and correct.

I e JCox ]|  Once complete, select OK to return to the Programming
Adapter menu.

6.5 Connector Pin Conventions

Connector pin conventions can take many forms. The Horizon allows the user to create
their own conventions and add them to the convention database.

To add conventions you need to first create the file. On a computer use an available text
editor (MS DOS™: Edit, Windows™: Notepad or Wordpad).

There are only 3 absolute requirements for the file:

1) The string *CONVENT I1ON* must start the file along with a name for the convention and
the number of pins it supports.

2) The file must have the extension .CNV’

3) The file must be stored in the CONVENT subdirectory of the Horizon database.
EXAMPLE: *CONVENTION* ,AN EXAMPLE, 25

E\ H_J\

N

NSO T I3 XTQ =D Q

WP>NKK X =< C

Save the new file as ‘Text Only’ using up to 8 characters and the CNV extension.
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E.g. example.CNV

@ If you create the file using a word processor (like Word or Word Perfect) it is
imperative you save as “Text Only”)

Adding the file to the Horizon:
To add the file to the Horizon database you can use one of two methods.
The first is to manually copy the new file to appropriate subdirectory on the Horizon’s

hard drive.

C:\v4.0\datab\convent

Or, you can use the client software to assist you.
On a blank diskette, create a subdirectory (or Folder) called Convent. Copy the new
convention file(s) into this directory on the diskette.

L Main Menuw i

(_ Tue Aug 25 1998 03:13 FPM )

[ Test ][ seif-Test |

System Setur | [Program Cable]

[ Backup |[Edit Adapter |

[a Contrast » |[ Shut Down |

] _Backup - Restore Shell |3

Save Log Files

Cancel

[ _Select Files to Restore [
[A1ll [Plartial [Hlone

Cable Files ale[On[H]
Adapter Files alJp[Oni
Conwention Files alde[On[]
Pictures Files adr COnE
[ gancer [ ox |

i

From the Main Menu of the Horizon, select Backup.

Select Restore.

Toggle Test Programs and Adapter Files to the N position
(the check mark will appear next to the N).
Select Next to continue.

The file(s) will be copied.
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You will be prompted whether you wish to restore from
1]Copu another diskebte?ks another disk.

geyfggtmac\)/e no other files to restore or copy to the database,

6.5.1 Special Case: The Kelvin Adapter

Should you wish to define your adapter as Kelvin (please see Appendix F: Case Studies

for an explanation of Kelvin), the Kelvin feature must be enabled before probing adapter
points.

(] Edit Connector’s Hetlist [

Select Kelvin on the Edit Connector’s Netlist dialog in order
e to ensure a Kelvin connection is learned. A check mark will
o = appear next to the option.

2] (=] 3] LzsrE] [Ee1vin | @
HEI] [Eait] [erine | [Cox ]

[ Edit Connector’'s Hetlist B

an Pin Se Piw & Scoce By defining an adapter as Kelvin, you are essentially
1 38 a6

Z 5 3 assigning two system pins to each connector/adapter pin.
8 a3 In this scenario both column one and column two will have

[ [2] E) 2o [ze1vin | system numbers assigned.

EE'EHgditH Frint |[ 0K |

@ It is important to remember that the number of system points it will utilize
defines the size of an adapter. In the case of an 18-pin connector defined in

Kelvin, 36 system pins are used. That makes the adapter a double as
opposed to a single.

Adapter as ADP File

\datab\adapters\kelvin.adp
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*ADAPTER*,KELVIN,

*SIGNATURE*, 3,00000000, 3,00000000

*SIZE*,1
*VERSION*,4.0.0
*CONNECTOR™, ,
38,1, ,46,,,
0.2,.8,,,
39,3,.47,,,
16.4,.24,,,

6.5.2 Special Case: Shorted Pins
In some rare cases an adapter may have two pins that are shorted together.
In order to assist the Horizon to compensate for this scenario, two important steps must

be followed:

The first important step is to create a convention (as described in 0) that represents the

adapter as it exists.

For example, if pins 1 and 3 were shorted together, you must give them identical labels:

*CONVENTION*, Short Example,10

A
A
B
D
E
F

(] Edit Connector’s Hetlist [

Conn.Pin Sys.Pin & Sense

=L

2] (=] 3] LzsnrE] [e1vin | O
FHF1 ] [Bacx] [rint | [Cox ]

[l Edit Conmector’'s Netlist [

Conn.Pin Sys.Pin & Sense

12/HBI Kelvin ID

EHE oo
KD
KK

[Back] [ Print |[ Ox |

The second important step is to disable the Kelvin toggle
before probing the adapter pins.

Selecting 12/AB, you can select the new Convention for the
shorted pin adapter.
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Probe the adapter. The system will find the two system
points for the shorted adapter points, and will place them in
sequence.

12/ﬂBI Keluin ID

KD
K2]K

[Back][ Print ][ Ox |

@ It is essential to disable the Kelvin toggle before probing this special case
adapter. If not the system will learn the shorted points as Kelvin points.
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Adapter as ADP File

\datab\adapters\shorted.adp

*ADAPTER*, SHORTED,
*SIGNATURE*,3,00000000, 3,00000000
*SIZE*,1
*VERSION*,V4.2.24
*CONNECTOR*, ,
18,A,

19,A,

20,8,

21,D,

22,E,

23,F,

28,6,

6,H,

7,d,

15,K

6.6 Editing an existing Adapter
V Never edit or alter an adapter file if it has been used to learn a product. If you

alter an adapter after creating a test program you will need to relearn the
product.

7] Programming Adapter |

Select Modify Existing Adapter to edit an adapter.

Modify Existing Adapter

Test Adapter

Advanced Hetlist Editor

\ ]
[ Learn Mew Adapter ]
\ ]
\ ]

[ Select Adapter ]|

If you want to edit some or all of the adapter’s settings,
23 move the arrow keys to highlight the desired adapter, then
select Ok. The Adapter Settings menu will be displayed.

1
EI EI Regreshl Delete I
=
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[ Edit Adapter ]
SFECIAL

Part Number I Cap Tare I

[IP components][  Res Tare |

Conmectors

[ Cancel ] [ 0K ]

i|Save Adapter Record?[

£ Do you want to |0
J§  Abandon Changes?
3 [Ees][me]

From this menu, you can edit any or all of the programmed
parameters associated with a given adapter. Selecting Part
Number allows you to rename the adapter as described at
the beginning of this section; selecting ID Components
takes you through the ID components process previously
discussed; pushing Connector List lets you re-map the
adapter as described above.

Select Ok when finished to save and return to Adapter
Library.

Selecting Cancel also returns you to Adapter Library, but
with no action taken.
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7.1 Generating Reports

As part of your test procedure, you can include reports for each cable tested. These
reports can either be printed or saved to file.

Report settings can be either Global or Test Program Specific. The following section
details setting up Global Test Report Settings. The settings will effect all tested products.

If you wish to have different report settings for individual test programs, see section 9.1.5.
Setting up reports

Reports are setup up from the Test Configuration menu.

From the Main Menu, select Test to access the Test Configuration menu.
ur‘r‘:nt: cSefl‘eztedtCah le 5 SeleCt Reports
E;%:hqgggies\NﬁIN\TESTCﬁBL.CB

Part Number:
TIEST CABLE #5x
Rew .1

| Tools ||Bepor‘ts | O | Select |

[rest Now|[Batches|[] [ cancel |

[v] Report Settings W

[ operator 8

Select General for General Report Settings.

7.1.1 Print, Save to File, or Both
Select Print To to select the target for reports.

Printer: Writes reports to the parallel port of the Horizon
File: Writes reports to a log file.

Select both options sets the setting to Multiple. Reports will be printed and written to the
log file.
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7.1.1.1 Printer Settings
[ Erint To | [Printer
[Left Margin | — 5]

[Emre= o

Frppand

[l Enter Left Margin 5]
[o...321

[ ]2 1= Jkiead
(2 ][5 ][ s J[®s ]
7 8 9
(=l J[=f ..
o I Escl

[l Enter Report Width 5]
[20...100061

=2
[ ][ 2 ][ 2 ]klear
(2 ][5 ][ e J[=s ]
7 8 9
Lz 1ls 1= 1.,
L) I Escl

7.1.1.2 File Settings

] General Report Settings |0

Print To I

File(s)
[

Left Margin |
Width
O

R (S

In the example to the left, the report will be printed via the
parallel port, with a 5 space left margin and each line
consisting of 80 characters.

To set the width of the left margin, select Left Margin:

The Enter Left Margin dialog appears. Enter a width from 0
-32.

To set the width of the page, select Width:
The Enter Report Width dialog appears. Enter a width from
20 - 1000.

®The default settings should suit most printers.

Select Form Feed if you would like each test to be on a
separate printed sheet — this must be selected if you plan to
have a header or footer on your printed report.

When the Print To ‘File(s)’ option is selected, the system
saves the test results and the errors to two files. The .ALL
file contains any report option that has been enabled,
including the errors. The .ERR file contains only the errors.
The file names are created from the product name by using
the first few characters.

®Some character conversions may occur in order to
render the file names valid.

Append enables the user to have each test appended to
existing log files.

WDisabIed (no check mark) each test overwrites the
existing log.
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[ Report Settings ]

Test Reports
Operator ID I
[ meors 1)

7.1.2 Report Settings

Selecting Ok returns you to the Report Settings menu.

Select Test Reports to configure the reports for your test.

[ Test Report Settings [

[ Serial Mumber Options |

Test Resultis I Hone
Auto Diagnose |IT\

‘ Header | ‘

Footer |

[Test Parameters |[] [_OK |

7.1.2.1 Serial Numbers

To serialize a product you are testing, select Serial Number Options.

] Serial Humber Options B

[ Mamal QO
Auto jloc——

The Serial Number Options dialog appears.

Manual Mode: The operator will be prompted for a serial number at the end of each test.

SN on Fail: Auto serial numbers will be incremented even if a product fails as well in
manual mode the operator will be prompted for a serial number on fail products.

Auto: Serial numbers are incremented automatically after each tested product.

B] Enter First Serial Humber |3

BNC-1234-567 )

(
IEREEEERERRE
EEERDDOEAOE
EERRREOORL,

A.Z || Space Bar |E1ear|

Sexrial Humber Setup m]

Initial Serial Number

[ BHC—12=4 15335

et

To setup an automatic serial number, enter the first serial
number (up to 30 characters) and select Enter. The serial
number can be comprised of both numbers and letters. The
serial number will be advanced either alphabetically or
numerically (depending on which is required) after each
subsequent test and be logged.

Using the arrow keys, select which character(s) of the serial
number you wish incremented after each tested product.
Use the up arrow to increase the width of the cursor to
include more characters or numbers of the serial number.
Select Ok to accept the serial number and return to the Test
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Report Settings menu.

EECEIEIRTIEaCEECIENE  The reports are configured to automatically increment a
: serial number for both passed and failed products starting
C mto |y me—izmas with the number that is partially displayed.

SN on Fail

7.1.2.2 Report Contents
The Test Results button can be toggled between 5 choices:

None Does not include any results in the report should the cable pass
or fail.

Pass Results are included only when a product passes.

Fail Results are included only when a product fails.

Pass/Fail Reports are generated for both Pass and Fail products; however,
results are excluded from passed products and included on failed products.

All Results are included for both passed and failed products.

The Test Parameters button toggles the check mark to be, present or absent in the
neighbouring square. Present, the reports will include a list of the test parameters you
have set; absent, they will be excluded.

7.1.3 Autodiagnose

Selecting Auto Diagnose toggles between 5 options. The result of setting Auto
Diagnose automatically opens the Test Results display at the end of each test with the
display option selected here.

None Does not include any results in the report should the cable pass
or fail.

Pass Results are included only when a product passes.

Fail Results are included only when a product fails.

Pass/Fail Reports are generated for both Pass and Fail products; however,
results are excluded from passed products and included on failed products.

All Results are included for both passed and failed products.

7.1.4 Header and Footer
Header and Footer information can be added to the Printed and Logged reports

The Header and/or Footer can exist in two manners:
1) The first is on a per test cycle basis.
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2) The second is on individual test cable basis (See Section 7 for details).

Specific Test Cycle Headers and Footers
The header and footer when entered will be added to all tested product regardless of
individual test programs loaded.

i Test Report Sebtings ]

| Serial Humber Options |

Test Results | ALY
Auto Diagnose I ALl

Header 11 Footer ]

Test Parameters | [ OK ]

] _Enter First Header Line |u

COMPANY X )

(

QUEEEEDORE
AERNEEEREREE
ARRNEERRL,_

Q.2 || Space Bar |E1ear|

Enter Mext Header Line ]

—

ORDER #: 1234567890-K )

QUEEERUORE
ARDREEEERE
AREREEEL,

.9 |[ srace Bar |lc1ear]

N

=]

Enter Mext Header Line ]

( )
BEEREREEED
AEODDOREOE
ERRRNEOORL,

A.Z |[ Srace Bar |clear]

Test Report Settings H]

Serial Number Options |
Test Results I ALl
Auto Diagnose | @il ]

Header | | Footer |

Test Parameters |[@ [ _OK |

] Enter First Footer Line |0

OUR COMPANY )

(

OoEOoooLaE
AEDOERAREE
ARENERERRAL,

©..9 |[ Srace Bar |[Clear]

From the Test Report Settings menu, select Header.

The number of lines for the Header is unlimited.
The width of each line is limited by the maximum character
width of the sheet to be printed on.

Enter the first line and select Enter to move to the next line.

Enter the next line and select Enter.

If all the lines are entered, select ESC to exit.

Select Footer to enter Footer information.

Enter the first line of your footer and select Enter to
continue.
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Bl __Enter Next Footer Line |u

(
NEEAEEENERE
AEOEDAAAAR
RERORRAARL,

A.Z || Space Bar |plear|

] General Report Settings |0

Print To I Printer
Left Margin I 5

Width
fwwand [ ox |

7.1.5 Operator ID

[ Report Settings ]

[ Semerai ]
[zest norores ]
[operavor 8
T

Enter Operator’s ID ]

)
NEEOEROEE
NEEEREREE
HEOEER8],

.9 |[ Space Bar |[clear|

HEIEM

e

Report Settings H]

General
[ Operator ID | JonNATHAN |
T —

7.1.6 Enable Reports

H Report Settings ]

et merore= ]
[ Operator 10 | JonaThAN ]
CEerere=

When all lines are enter, select ESC to exit.

@ For Headers and Footers to operate correctly you
MUST set the reports to have a form feed after
each tested product.

Select Operator ID to include the name of the operator for
this test session.

The ID can be up to 30 characters in length.

Select Enter and you will be returned to the Report Settings
menu. Note the operator's name is present.

The final setting is to select the reports to be activated. By
selecting Reports, a check mark appears in the
neighbouring square.
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H H
e s Select Ok and the Test Configuration menu returns. Note
File HName: .

fovan cablesimanntEsTcar2. C8 the check mark present in the square next to the Reports
RESTCABLE Hex button. If you do not select Reports on the Report Settings
[reals J[merarts] W [se1eoc]| Menu, then, this check mark will not be present and no

Ee=t now] [Eatenes] [ [ance1 ]| reports will be logged for your test session.

7.1.7 Viewing Reports Saved to File
To view the reports generated by a test session that have been saved to file(s) follow
these steps:

FEELETEEITE——  From the Main Menu, select Backup.

{_Thu Sep 11 1997 01:4@ PM

[ Test ][ seif-Test |

System Setur i] [Program Cablet”

[ Backup Y[ Edit Adarter ‘I||

[« contrast v ][ Shut Down ||

EmImIEERSTmSEE - By selecting Save Log Files, the Horizon will save the log

files, <testname>.ALL and <testname>.ERR, to a diskette
inserted into the floppy drive.
For more details refer to section 8.1.

Select Cancel to return to the Main Menu.

The user has the option to delete log files after transferring
them to a diskette.

these#
Files from Hoxrizon drive?

Select Yes to delete and No to continue without deletion.

5§

You can read the log files saved to your diskette by using any text editor on your personal
computer. The files are located in a subdirectory labelled ‘logs’ and another subdirectory
labelled after the serial number of the Horizon the files originated; and, all the files have
extensions .ALL and .ERR.

7.2 Batches

In many shops, it is often the case where the products (cables or harnesses) must be
sorted or packaged in lots. It goes without saying that each product in the lot must be a
good product. While this sounds trivial, in the press of running a production floor,
keeping this straight can prove to be difficult. The Horizon has a special feature designed
to help you if this is your situation.

7.2.1 Setting Up Testing By Batches
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L Main Menu 0]

{_Thu Sep 11 1997 @1:40 PM )

[ Test ][ Self-Test |

Sustem Setupq‘zrogran Cahlem

[ Backup § [ Edit Adapter i||

[ & Contrast v |[ Shut Down ||

[ Test Configuration H]
Currently Selected Cable

File Hame:

databxcables MAINNTESTCABL .CB

EFart Number:
TEST CABLE #%x
Rew . 1

[Revorts |[] [ Select |
Test How
‘Eatchesl[] |Qance1|

[ Batch Settings M

[ Bumber of Batches | @™

[_cables per Batch |

[ Enter # of batches [

( E )
[ ][z J[3 ]JEtear
(2 ][ s J[ & J[=s ]
I;I&IILI}EM“

o I Esc

[ Batch Settings M

[ Mumber of Batches |

[_cables per Batch |

[ Enter # of cables H]|

( = )
Lz (s ke
e e [
LHLHLI)EMH
——

[ Batch Settings ]

| Humber of Batches |r_?$_7
[ cables per Batch |[ 10 ]

The Batches feature is set up from the Test Configuration
menu accessed by selecting Test on the Main Menu.

From this menu, select Batches to set up the batch
parameters needed for a given product. Note that the
operator must set this up for each testing session where
batches are needed. In that way, using the batch feature is
straightforward and will not require any special attention by
supervisory personnel. Selecting Batches brings up the
Batch Settings dialog.

Select Number Of Batches to input the desired number of
batches; select Cables Per Batch to enter the number of
cables per batch needed.

The example requirement calls for five batches of ten cables
each. Selecting Enter enters the number of batches.

Select Cables per Batch.

Selecting Enter inputs the number of cables per batch.

The Batch Settings menu shows that the data has been
entered correctly. Select Ok to return to the Test
Configuration dialog.

@ Once the values become active (not shaded) the
batches feature has been enabled.
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[ Test Configuration [
Currently Selected Cable

File Hame:
Eatab\cables\“ﬁIN\TESTCﬁBL.CB

Part Mumber:
TEST CABLE #%:1
Rew. 1

[Revorts|[] [ Seleoct |

#est How|

‘Eatchesl | Cancel |

[ TEST CABLE H5% ]

Batch :[__1_ |of: s 1
Tested:[ & | to go:[_4ad |
Passed:[ & |
Failed:[ & ]

|Error Statistics | | Diagnose |

[ Retest ][ cancel ]

[ Starting Mew Batch e

his_ product belongs to a new
bhatch.
FPress OK to continue.

OK

[ TEST CABLE H5% ]
Batch :[__= Jof: [ & |

Tested:[ LT ] to so: 35 ]
Passed:
Failed:

|Error Statistics | | Diagnose |

[ Retest ][ cancel ]

Note that the box by Batches now has a check mark
indicating that the Horizon will keep track of each lot as the
cables are tested. Select Test Now to continue testing.

The Test Cable display has changed to reflect the data
entered above. In the example shown, a total of six cables
have been tested, of which all have passed. The batch
portion of the display reflects this fact and indicates that an
additional 44 good cables will need to be tested in order to
fulfill the requirement. The failed cables have not been
counted towards meeting the requirement.

Selecting Cancel will force a return to Test Configuration.

The Horizon will indicate when each batch is filled with good
cables. The user is prompted to acknowledge the
completion of a batch.

The start of a new batch.

7.2.2 Batch Completion
The Horizon automatically recognizes when a batch or set of batches has been

completed.

Bl TEST CABLE #sx o]
Batch = ] of : s 1
Tested:| 51 ] to go:f [2] ]

Passed:
Failed:

|Error Statistics | | Diagnose |

[ Retest ][ cancel ]

[ Last Batch e

This_ is the last product of
the last batch

Fress OK to acknowledge.

After you have successfully completed a batch or set of
batches, the screen looks like this just before you
disconnect the final passed cable.

As soon as you disconnect the last successfully tested
cable, the Horizon prompts the user to acknowledge the last
batch completed.

Select Ok to return to the Test Configuration menu.
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[ Test Configuration ]

Ealected Cable
File Hame:
datab>cables "MAIN~TESTCABL.CB

Part Humber:
TEST CABLE #%X
Rew . 1

‘Beports | O | Select |
Test How|
[Batches |[{] [ Cancel |

From here, you can set up another batch or set of batches,
turn off batch mode and continue testing, select another
cable and continue testing, or return to the Main Menu.
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8.1 Backups and Restores

8.1.1 Performing Backups
The Horizon allows you to safeguard your test programs and adapter library by backing
them up to diskette. Simply follow these steps:

LRI From the Main Menu select Backup, and then enter a valid
(_Ued Mar 15 1957 09:53 A" )| password and the Backup — Restore Shell is displayed.

[ Test ][ seif-Test |

System Setup §| [Program Cablﬂ”

[ Backup [ [ Edit Adaptert”

[ Contrast » ][ Shut Down ”

[ Select removable drive to | : : f .
The Horizon supports multiple removable media drives.

Should for example have an external drive attached the unit
the system will detect it and request the user to select the
drive you wish to backup to or restore from.

Renovable Drives:
ﬁ:\

o[= Ganoei

Highlight the drive letter and select Ok to continue.

TEEIDTEENISINMSTINEEE  The Backup — Restore Shell offers the user to easily
f“t““*‘ perform backups and restores of the test program files and
——— adapter library.

Save Loy Files

More Options

Cancel

A backup transfers the files from the internal hard disk to a floppy diskette, while a restore
transfers the files from a floppy diskette to the hard disk.

v You are strongly advised to perform backups regularly. This is especially
important after learning a new product, after performing a change in a test
program, or after defining a new adapter. Make sure you store the backup
diskette in a safe place.

Another good use of the backup/restore function is to transfer test programs or adapter
library files between systems. When multiple systems are used to test the same product,
you can learn the product on one system, then use the diskette to transfer the test
program to other systems.

Select Backup to begin.
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[ _Select Files to Restore [

[Alll [Plartial LHlone

Cable Files A JPHIM[]
Adapter Files alr [
Convention Files ale[On]
Pictures Files allr[n[]
e o]

@] Select Files to Restore [

[GERE] [Plartial
Cable Files

[Nlone
allrEN[]
alr[On[]
alr[On[]
alr[On[]

[ gancer ]| oK |

Adapter Files

Conuention Files

Pictures Files

Bl Oren Directory [0
e or File ]

Directory Hame

O TEST

e[
Cancel I oK

Bl Oren Directory [0
T Y

Directory Hame

SO MAILM
?U}ED AID Rew. 1
CoOAX CABLES Rev.Z2

[2][=] (5] [erresn] [serece ][]
(=] [ance | [ox |

Insert Empty Disk [33

in Drive

es
1. Replace this target disk
w emnp one now then
o continue.
5 ress the OK  button
nd let the sustem erase all

(=121 ] Lo

he target disk is not em{tg.
After pressing the OK button
ou can choose whether to let
all files

disk or
backup leaving
the existent files in place.
Press OK to continue

Select the Items to wish to backup by toggling the button to
either A, P, or N.

A=ALL
P = Partial
N = None

In this example, only partial cable files will be backed-up
and all of the other files will be backed up after the selection
is done.

Select Ok to continue.

To select a test program to be backed up, select the ‘+’
button to expand the directories to review saved test
programs (note, you can collapse directories by selecting ‘-*.

Using the arrow keys, highlight the test program to be
backed-up and press Select. A check mark will appear in
the left hand column indicating that the test program is
selected.

More than one test program can be selected for backup.
When you satisfied, select Ok to continue.

If you are prompted with this screen, ensure the diskette is
properly inserted and it is not write protected.

If the diskette is not empty or the Horizon detects an older
backup on the diskette, the Backup Message screen
appears.

Select Ok to continue.
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M1 Evase All Files {

on Target Disk7?

T

R F

N Backing up Adapters m
A SWADAP TERSNHAL1O3 . ADE
Target Disk Space
Backup Progress

] Eject Disk and Label

9765355161

he
comp leted
Fress

bhackup has

OK to continue.
acked up
SNAMJK-SF . ADP
acked up.
SNAMPG—44 . ADP

acked up
SNCAADBP -2 . ADP
acked up
SNCAADBS -2, ADP

heen

It
1)
a
=
=
%

xPo yoy want to erase thesel

£iles from Horizon drive?

Selecting Yes in the Erase All Files on Target Disk screen
will erase the contents on the diskette.
Select No to append the information on the disk.

As files are being backed-up, the progress bar indicates the
remaining space on the disk and the progress of the total
backup.

Once complete the user is prompted to remove the disk and
a sugested label is displayed.

Once the diskette is removed, the Backup Report screen will
display all files backed up. Use the arrow keys to scroll
through the list.

Select Ok to return to the Backup - Restore Shell screen.

Select Save Log Files to backup the log files on the
Horizon.

The user has the option to delete log files after transferring
them to a diskette.

Select Yes to delete and No to continue without deletion.

®Log files can only be copied from the Horizon’s hard
disk to a floppy diskette.

8.1.2 Performing Restores
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@] Backup - Restore Zhell ]

Backup

Restore

Save Log Files

More Options..

Cancel

=3
DATAB™ . . MWTET32~1.CBL

Target Disk Space
[ v—
Restore Progress

E.ject Disk Labeled [33
976724390 -1

he restore
completed. N
Press OK to continue,.
File restored .
:A\CABLES~MAINMBUILDAID . CBL

has heen

le restored:
:ACABLEEMMAINADIODE . CBL
1 restored:
:*CABLES“MAINAFI .CBL
1 restored:
“CABLEE“MAINA\TEET.CEL

(1= [ ex |

a
C
=
C

8.1.3 Auto-Backups

Select Restore to begin restoring backed-up files from a
floppy to the Horizon.

During restore, the screen will display which directory and
files are being restored. The top progress bar display the
available space in the diskette, and the bottom progress bar
display the percentage completed

Once the restore is complete, this screen will appear.
Remove the diskette from the floppy drive.

Once the diskette is removed, the Restore Report screen
will display all files restored. Use the arrow keys to scroll
through the list.

Select OK to return to the Backup - Restore Shell screen.

Allows the user to perform a backup and/or save log files each time the system is exited.

[ Backup - Restore Shell M|

Backup
Restore
Bave Log Files
More Options

Cancel

[l Backup Options ]

101
10

| Backup on Shut Down

[ save Logs on Shut Down

i Eackup Options ]

| @
| =

[ Backup on Shut Down

[ Save Logs ow Shut Down

To setup the auto-backup feature, select More Options
from the Backup-Restore dialog.

Check either or both of the two options to enable them.

Selecting either Shut Down options places a check mark
next to the item.
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Backups and Restores

If the Backup on Shut Down is enabled the operator is
prompted at shutdown if they wish to perform a backup.
Select Yes or No to continue.

HE L

¥] Do you want to .
Run Backup First7 .
Yes Ho | b

oy

e EawEy nat e HTTERGE B

If the Save Logs on Shut Down is enabled the operator is

3 prompted at shutdown if they wish to save log files prior to
== |k shutting down.
As—————=el... 1| Select Yes or No to continue.

P Dowdbyasy W 1! Shat Bown

Horizon Series Tester: Programmer’s Manual 8-7






9 CREATING AND EDITING NETS
FROM A TEXT EDITOR

Advanced Horizon Scripting Features and Manual Test Program Writing

CABLETEST



Scripting Features

9-2 Horizon Series Tester: Programmer’'s Manual



Scripting Features

9.1 Horizon 1500 Test File Format

9.1.1 Introduction
A Horizon test program is a Comma Delimited ASCII (CDA) file. This makes it easy to
generate test programs off-line using a spreadsheet or a text editor.

Another advantage of using a text format is that plug-in modules for popular desktop
applications can be written to port legacy test programs into Horizon ones. CableTest has
successfully implemented such conversion plug-ins for Microsoft Excel and Word.
Conversions from CAD programs are also possible. This opens a new avenue for the
“Test by Design” concept.

Starting with version 4.2.17 the Horizon software will automatically indent the saved test
programs for better readability, though indentation is not mandatory. The space character
or the TAB character can be used for indentation. It is recommended to use spaces
whenever possible since this would guarantee that the test program file is viewed in the
same way no matter what text editor is used. While the Horizon software can read the
TAB character properly, it is treated differently in different text editors thus rendering the
source difficult to read in some cases.

Horizon software versions older than 4.2.17 will partially support the indentation. They will
only save left-flushed files (all lines start in the first column) and the use of the *PROMPT*
and *SCRIPT* keywords require that the text that follows is terminated when a '*'
character is encountered in the first column (i.e. the next keyword cannot be indented!).

A basic test program is generally sectioned into:

- Identification Header;

- Adapter Interface;

- Test Parameters and Prompts;
- List of Nets (NetList);

- Lists of Components;

- Test Scripts (TCL).

Except for the Identification Header and the Adapter Interface Section that must be
present in all test programs the other sections are optional (though a test program without
a NetList will prevent any testing to occur). Some elements of a Horizon test program are
not only optional, but they cannot be used unless optional software packages are
purchased (e.g. the Test Scripts section can only be used in conjunction with the optional
TCL Interpreter package). Some other elements of the test program can only be used if
the Horizon hardware supports them (e.g. DC HiPot commands can only be executed if
the machine is equipped with a DC HiPot Unit).
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Below is a sample test program with its individual sections identified:
*CABLE*,AWP-1001GT,1 ID Header
*ADAPTER™ , AATEST, Adapter Interface
*POSITION*,J5
*STAR* Test Parameters and Prompts
*THRESHOLD*, 61
*DCHIPOT*,50
*1R*,5e+07
*DWELL*, 2
*REGULAR*
*LINEAR*
*NET™>,, NetList
J5.C1.1,,
J5.C2.3,,
*NET*, ,
J5.C1.2,,
J5.C2.6,,
*NET*, ,
J5.C1.3,,
Js5.c2.10,,
*NET*, ,
J5.C1.4,,
J5.C2.5,,
*NET*, ,
J5.C1.5,,
J5.C2.9,,
*NET*, ,
J5.C1.6,,
J5.C2.8,,
*NET*, ,
J5.C1.7,,
J5.C2.1,,
*NET*, ,
J5.C1.8,,
J5.c2.7,,
*NET*, ,
J5.C1.9,,
J5.C2.2,,
*NET*, ,
J5.C1.10,,
J5.C2.4,,
*END*
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9.1.2 Test Program ID Header

The test program ID Header is mandatory. It consists of the tested product’s name and
test program’s revision. Since most tested products are cables, the terms cable and
tested product will be interchangeably used in this document.

The ID Header consists of one line that must have the following structure:

*CABLE*,<s_cableName>,<s_programRevision>

where, *CABLE* is a keyword or tag, <s_cableName> indicates a string field
representing the cable’s name and <s_programRevision> indicates a string field
representing the test program’s revision. The user must supply proper information in
these fields.

The example below indicates revision 1 of a test program for the cable AWP-1001GT.

*CABLE*,AWP-1001GT, 1

As it can be seen in the example above, commas separate the fields.

String fields can be of an arbitrary length (unless otherwise noted) and can contain any
printable character (including spaces). Due to the nature of the CDA rules, if a field
contains one comma character or more, the entire string must be enclosed in double
quotation marks. While the Horizon system and all CDA aware applications take care of
this aspect automatically, when manually generating test programs using a text editor,
the user is responsible for this. An example of field embedded comma is given below:

*CABLE*,"RW113, RW114, RW115",1

The program revision does not have to be a number. The Horizon software can
automatically increment to the next revision even if it is a letter:

*CABLE*,RJ45 PATCH CORD,A
When the above test program is modified, Horizon can save it as the next revision:

*CABLE*,RJ45 PATCH CORD,B

By default, Horizon will make the revision 1 for any newly learned test program.

@ It is important to remember that all test programs that reside in the same
directory must have unique combinations of cable name and program
revision. The file name (what is seen when the DIR command is issued at the
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DOS prompt) is not important for this purpose. Although it is a good practice
to name the file in such a way that it reflects what the test program contains,
this is not always possible because of the DOS file naming limitations. The
Horizon generates the file name (maximum 8 characters in length) by
truncating the internal cable name and making sure that the file name is
unique (this last requirement is for the sake of DOS only). The Horizon will not
save a test program if the cable’s name and program’s revision collide with an
existent one. When manually creating a test program the user must ensure
that such a collision doesn’t occur.

9.1.3 Adapter Interface Section

Any tested product is connected to a test system one way or another. This connection is
usually called an adapter interface, adapter cable, test fixture, or test panel. The Horizon
calls it simply an adapter. In this light an adapter defines the connections between The
Horizon's test points and the device under test (typically a cable).

The Horizon comes with a comprehensive library of standard adapter definitions. Besides
being able to take advantage of the standard adapters, the user can easily add new
adapters to the library.

Whether or not it employs standard adapters, custom adapters or any combination
thereof, each test program must specify them. This is done in the Adapter Interface
Section as described below:

*CABLE*,AWP-1001GT, 1
*ADAPTER>,AATEST,
*POSITION*,J5

The first line tells the system that the adapter called AATEST is to be used. The second
line specifies where on the test bed the adapter is placed. As a reminder, the adapters
used by the Horizon are classified by size in four categories:

Single - for up to 32 test points per adapter (placed at J1, J2, J3, or J4);
Double - for up to 64 test points per adapter (placed at J5 or J6);

Quad - for up to 128 test points per adapter (placed at J7);

Huge - for up to 1024 test points per adapter (NA).

@ If your system contains expansion boxes, adapter positions will also be
defined by a box number. E.g. B1.J3 (refers to a single adapter placed at
position J3 on the first 128 point box), or B3.J7 (refers to a quad adapter
placed at the third 128 point box).
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Except for the Huge adapters the others can be physically placed in more than one
position on Horizon's test bed (some limitations apply). Therefore it makes sense that the
position of the adapter is specified. The Huge adapters are more like a snapshot of the
total number of test points and their position is always implicit (specifying it explicitly in a
test program is considered syntax error). A test program snippet using a huge adapter is
shown below:

*CABLE*,A FICTITIOUS CABLE,1
*ADAPTER*,A FICTITIOUS HUGE ADAPTER

Please note that the *ADAPTER™ line is not followed by a *POSITION* line.

If more than one non-huge adapter is specified, then they are described in sequence.
The sequence of the listed adapters has no rules.

*CABLE*,AWP-1001GT, 1
*ADAPTER*,AATEST,
*POSITION*,J5
*ADAPTER*,HA 116,
*POSITION*,J3

There is one more thing worth mentioning in this section. By default, the connectors on
an adapter are named C1 through Cn where n is the number of connectors per adapter
(i.e. an adapter with 3 connector would have them named C1, C2 and C3 by default).
Although this annotation is straightforward and intuitive, sometimes users want to use
other names for the connectors. More often than not this comes as a consequence of the
fact that pre-existent test fixtures are already labeled. For such cases, the Horizon lets
the user create labels for the adapters' connectors. This allows for more meaningful net
list annotation.

The user can choose to label the connectors when a new adapter is defined. However, it
is sometimes wiser to 'attach' the label to the connector within the test program as
opposed to the adapter file. The latter case is covered here.

Let's assume that in the test program listed above, the adapter has two connectors that
the user wants to label 'P' and 'K'. The new test program looks like the one following.
The *CONNECTOR* keyword followed by the connector number and the connector label
has an impact on the way the net list is generated.

The bolded areas show where the changes occurred. Besides creating user meaningful
point names, the connector labels can be used to reduce the size of the test program file
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or to simplify the default Horizon pin naming scheme (in some cases it can reduce the
typing load).
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*CABLE*,AWP-1001GT,1 ID Header
*ADAPTER™,AATEST, Adapter Interface
*POSITION*,J5
*CONNECTOR*,1,P
*CONNECTOR*,2,K
*STAR* Test Parameters and Prompts
*THRESHOLD*, 61
*DCHIPOT*,50
*IR*,5e+07
*DWELL*,2
*REGULAR*
*LINEAR*
*NET™,, Netlist
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It is worth noting that labelling an adapter's connector in a test program doesn't affect
other test programs (i.e. other test programs can label the same adapter's connectors in
a different way or not label them altogether).

9.1.4 Test Parameters

The test parameter fields are optional. If they are not encountered in the text file the
default test parameters are automatically used. There are two main groups of testing
parameters: the low voltage test parameters group and the high voltage test parameters
group. The syntax and the default values are given for each testing parameter below.

9.1.4.1 Low Voltage Test Parameters

The low voltage test parameters are used during the low voltage tests and affect the
continuity, isolation and flex tests. Some of the parameters can be set globally, to affect
all the nets within the cable, or individually, on a per net basis. Others can only be set
globally.

Continuity Test Parameters

The continuity test can be performed by Quick Scan or by resistance measurement using
the built-in continuity test algorithm. When the optional embedded TCL interpreter
package is installed, a continuity test procedure can be defined using the TCL language
and run instead of the internal algorithm.

If the *CONTINUITY* keyword is not found in the text file, then the default Quick Scan
method is used. The Quick Scan method works globally. When the resistance thresholds
are used, they can be specified globally — at the cable or section of cable (switch
position) level — and/or individually — at the net level. The *CONTINUITY* line may
require additional test parameters in some cases. Whenever additional continuity related
test parameters are specified, they must appear immediately after the *CONTINUITY*
line.

The syntax and options related to the continuity test are described below:

[[*CONTINUITY*,{<d_min>,<d_max>]<s_contScriptCmdAndArgs>}]
[*KELVIN*]
[{*HCRES* | *HCDROP*},<d_stimulus>]]

The simplest case is when the *CONTINUITY™* line is omitted from the test program
altogether. In such cases the system will default the continuity test to Quick Scan. This
method is by far the fastest since it uses a comparator to verify if there is continuity or
not. It doesn’t measure the actual resistance though, therefore some test engineers use it
only in non-critical applications (like testing printer cables).
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When a continuity resistance measurement is needed then the *CONTINUITY* line must
be specified. When including the *CONTINUITY* line in the test program, the minimum
and maximum limits must be specified. When the measured continuity resistance is
within the range defined by the two limits the test passes. When the measured continuity
resistance is outside the range the test fails.

@ Most of the time the minimum limit would be set to 0. It only makes sense to
specify a higher minimum limit when a 4-wire measurement is used (best to
be used in conjunction with the High Current Source option). When a
continuity resistance lower than the minimum limit is measured it is probably
because of a wrong wire gauge or length. Most of the time, test engineers are
only interested to have the measured resistance values below the maximum
limit.

In the example below a continuity test with the 0Q and 5Q limits is specified.

*CONTINUITY*,0.0,5.0

@ The continuity minimum and maximum thresholds must always be given in
[QQ). For example a 1KQ resistance would be entered as 1e3 or 1000.

In the example below the bolded line specifies that a Kelvin (4-wire) measurement is to
be performed. Please note that, as the name suggest, a 4-wire measurement requires a
special interconnection to the tested product where each point in the tested product is
wired to two test points on the Horizon test bed. This is usually done via the adapter
interface.

*CONTINUITY*,0,0.1
*KELVIN*

The example below specifies a Kelvin (4-wire) using the high current source. The bolded
line instructs the tester to run a High Current source RESistance measurement using a
stimulus of 0.5A.

*CONTINUITY*,0,0.3
*KELVIN*
*HCRES*,0.5

The high current source can also be used in a voltage drop mode as it can be seen in the
example below. The minimum and maximum limits specified on the *CONTINUITY>* line
are OV and 0.08V respectively. As the voltage drop test requires the two limits are given
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in [V] this time. The bolded line specifies a High Current voltage DROP test using a
stimulus current of 1A.

*CONTINUITY*,0,0.08
*KELVIN*
*HCDROP*, 1

A special case is when an empty field is specified after the *CONTINUITY* keyword. In
such a case, no continuity test will be performed at all. This may make sense in
conjunction with the flex test which is described below or in some cases where something
else other than a cable is tested (i.e. printed circuit board loaded with active components)
and the final goal is achieved by running other tests. The example below specifies that
the continuity test is not to be performed:

*CONTINUITY™,

Continuity Scan Method

Horizon describes the nets by means of a test point list (pin list or node list). Most
common nets have just two test points each, the continuity test being performed on the
conductor that connects the two points. With nets having more than two pins in their pin
list, there would be more than one conductor to be checked. In such cases Horizon can
perform the test in two different ways: Star and Chain.

Let's assume that we have a net with three nodes called A, B and C. Horizon can check
the continuity among the three points in the Star mode by verifying from A to B and then
from A to C or it can check the continuity in Chain mode by verifying from A to B and then
from B to C.

To set the system for Star continuity specify the keyword *STAR* as in the example
below:

*STAR*

To set the system for Chain continuity specify the keyword *CHAIN* as in the example
below:

*CHAIN*

Isolation Test Parameters

The isolation test can be performed by Quick Scan or by resistance measurement using
the built-in isolation test algorithm. When the optional embedded TCL interpreter package
is installed, an isolation test procedure can be defined using the TCL language and run
instead of the internal algorithm.
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If the *1SOLAT I0ON* keyword is not found in the text file, then the default Quick Scan
method is used. The isolation Quick Scan and resistance measurements work globally.
They can be specified globally (at the cable or section of cable (switch position) level)
only.

The syntax and options related to the isolation test are described below:

[*1SOLATION*,<d_min>]

In the example below, the isolation threshold was set for all the nets to 1MQ. Any
isolation resistance measurement that is below the minimum limit fails. Any measurement
that is above the minimum limit passes. The isolation minimum limit must be always
given in [Q].

*1SOLATION*,1e6

A special case is when an empty field is specified after the *1SOLAT I10N* keyword. In
such a case, no isolation test will be performed at all. This may make sense in
conjunction with the flex test which is described below or in some cases where something
else other than a cable is tested (i.e. printed circuit board loaded with active components)
and the final goal is achieved by running other tests. The example below specifies that
the isolation test is not to be performed:

*1SOLATION*,

Flex Test Parameters

Sometimes it is desirable that intermittent contacts or shorts are found in a product at test
time. The Horizon Flex test is designed just for that. The flex test will not be performed if
the *FLEX™ line is not found in the text file. The flex test can take one parameter that
specifies the timeout. Optional continuity and isolation flex test specs can follow right
after the *FLEX™* line. The syntax is given below.

[[*FLEX*,<d_timeout>]

[[*CONTINUITY*,{<d_min>,<d_max>]<s_contScriptCmdAndArgs>}]
[*KELVIN*]

[{*HCRES*|*HCDROP*},<d_stimulus>]]

[*ISOLATION*,<d_min>]]

The first parameter is the timeout. When not specified or entered as 0, the time-out
defaults to infinite. In this case the flex test is performed until the operator selects the
Advance button on the touch screen. Otherwise, the timeout value should be entered in
seconds. In the example below a flex test that times out after 5.5 seconds is specified.
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*FLEX*,5.5

If the optional *CONTINUITY* and *1SOLAT ION* lines are not specified, the flex test
uses the Quick Scan mode for both the continuity and isolation tests. The Quick Scan
method offers the highest test speed for a greater chance to detect intermittent problems.
For applications where changes in the continuity or isolation resistance are to be
monitored resistance values can still be specified by employing the *CONTINUITY* and
*1SOLATION* lines.

It may be particularly useful for the flex test to be able to perform just one of the two tests
(i.e. run just the continuity test where the geometry of the cable eliminates the chance of
an intermittent short) in order to speed up the test. Such an example is given below
where the isolation test is skipped during the flex test:

*FLEX*,10
*1SOLATION™,

Auto-Insertion Threshold

By default, when the product to be tested is plugged in the test fixture (adapter) the test
starts automatically. The test is started upon one of the following conditions,
whichever occurs first:

100% of the product tests OK for continuity;

The Start Test button on the screen is selected;

Less than 100% but more than the specified threshold of the product tests OK for
continuity and a specified insertion delay lapses.

The third option allows for defective products to automatically start the test too. The
default value for the insertion threshold is 61%. Depending on the product to be tested
other values may be specified. The user is advised to experiment with various values if
the default 61% doesn't satisfy their needs.

The syntax for this option is given in the example below. When a 100% threshold is
specified, the test doesn't start automatically unless all connections test good.

*THRESHOLD*,100

9.1.4.2 High Voltage Testing Parameters

The high voltage testing parameters are used during the high voltage tests and affect the
DC and AC HiPot tests. Some of the parameters can be set globally, to affect all the nets
within the cable, or individually, on a per net basis. Others can only be set globally.
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Password Protection

The password protection is a safety feature used in conjunction with a product to be
tested at high voltage. It prevents unauthorized personnel to perform such a test. The
option is off by default. If the password protection is turned on, a valid password must be
entered before the first test can start. The syntax is given below.

*PROTECTED*
In this example the test program is password protected.

HiPot Not Connected Points

By default, Horizon doesn’t apply high voltage to the not connected points (single point
nets) within the tested product. This is intended as a safety feature that stems from the
idea that the not connected pins may be part of the unused connectors on the adapter
(test fixture) and therefore might be exposed to operator touch during the HiPot tests. To
HIPOT the Not Connected points use the keyword given below.

*HIPOTNC*

DC HiPot Test Parameters

The DC HiPot test can be specified for units that are equipped with a DC HiPot module.
By default the DC HiPot is disabled. The DC HiPot parameters are usually specified for
the entire product or section of product (switch position), but it is possible (only in the
linear mode) to specify the DC HiPot parameters on a per net basis. When the DC HiPot
is to be run in the mass mode, the only parameter that can be changed on a per net basis
is disabling the HiPot test on that net by setting the HiPot voltage to 0. When the HiPot is
to be run in the linear mode, any HiPot parameter (except for the HiPot type) can be
modified for any net. The leakage can be measured either as a current, an insulation
resistance or ignored altogether. The *DCHIPOT™* line must appear the first. All other
lines can appear in any order afterwards.

[*DCHIPOT*,<d_voltage>
[{*LEAKAGE* | *IR*},<d_limit>]

[*DWELL*,<d_dwel1>]

[{*REGULAR* | *BYPASS* | *ADAPT IVE* | *SOAK* ,<d_soak>}]
[{*MASS*|*LINEAR*}]11

In the example below, a 1000V dc HiPot will be performed using a 0.2s dwell time and
the mass algorithm. The leakage current won't be measured — only the arcs will be
monitored.

*DCHIPOT*,1000
*DWELL™*, .2
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*MASS*

In the example below a 500V dc HiPot will be performed. The dwell time is 1s the
insulation resistance (IR) threshold is set to 100MQ and the linear algorithm is used. The
IR is measured using the regular mode.

*DCHIPOT*,500
*1R*,100e6
*DWELL*,1
*REGULAR*
*LINEAR*

In the example below a 500V dc HiPot will be performed. The dwell time is 1s the
leakage current threshold is set to 100uA and the linear algorithm is used. The leakage
current is measured using a soak time of up to 5s.

*DCHIPOT*,500
*LEAKAGE*,100e-6
*DWELL*,1
*SOAK*,5
*LINEAR*

AC HiPot Test Parameters

The AC HiPot test can be specified for units that are equipped with an AC HiPot module.
By default the AC HiPot is disabled. The AC HiPot parameters are usually specified for
the entire product or section of product (switch position), but it is possible (only in the
linear mode) to specify the AC HiPot parameters on a per net basis. When the AC HiPot
is to be run in the mass mode, the only parameter that can be changed on a per net basis
is disabling the HiPot test on that net by setting the HiPot voltage to 0. When the HiPot is
to be run in the linear mode, any HiPot parameter (except for the HiPot type) can be
modified for any net. The leakage can be measured either as a current, an insulation
resistance or ignored altogether. The *ACHIPOT™ line must appear the first. All other
lines can appear in any order afterwards.

[*ACHIPOT*,<d_voltage>
[{*LEAKAGE* | *IR*},<d_limit>]
[*DWELL*,<d_dwel 1>]
[{*60HZ*]*50HZ}]
[{*MASS* ] *LINEAR*}]]

In the example below, a 60Hz 1000V ac HiPot will be performed using a 2s dwell time
and the mass algorithm. The leakage current won’t be measured — only the arcs will be
monitored.
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*ACHIPOT*,1000
*60HZ*
*DWELL*, 2
*MASS*

In this example a 50Hz 500V ac HiPot will be performed. The dwell time is 1s, the
insulation resistance (IR) threshold is set to 100MQ and the linear algorithm is used.

*ACHIPOT*,500
*1R*,100e6
*DWELL*,1
*LINEAR*
*50HZ*

9.1.5 Build Aid

Activating the Build Aid Feature
To activate the build aid feature add the following syntax to the test list.

*BUILDAID*

Default Settings:

With no further parameters, build aid will behave as follows...
Build nets sequentially

All beeps will be disabled

No out of sequence test will be performed

Probe is disabled

Audible Feedback
Enable audible feedback for a passed test::

*BUILDAID*
*PASS*
*BEEP*

Enable audible feedback for a failed test:
*BUILDAID*

*FAIL™
*BEEP*

Building a Cable Sequentially

Horizon Series Tester: Programmer’s Manual 9-17



Scripting Features

By default the Horizon expects the cable to be built sequentially (in the order defined in
the test program). But, may be explicitly set for clarity:

*BUILDAID*
*SEQUENT IAL*
[ *PIN* ]

[ *OUTOFSEQUENCE* [ ,<timeout> ] ]

The optional *P IN* subcommand specifies that the build aid is to be done on a pin per
pin basis. Otherwise the build aid is conducted on a net per net basis.

To build a cable on a net per net basis:

*BUILDAID*
*SEQUENTIAL*

To build a cable on a pin per pin basis:

*BUILDAID*
*SEQUENT IAL*
*PIN*

The optional *OUTOFSEQUENCE* subcommand specifies the system to consider an error
when a net or pin was build out of sequence. If the optional timeout parameter is missing
oris 0, then an out of sequence error is signalled as soon as it is detected. If a positive
timeout value is specified, then the system waits that period and then if the out of
sequence condition still exists it will signal an error. This latter feature is used when
coaxial wires are built and both contacts close almost simultaneously but there is no
guarantee which one closes first. It is then acceptable for the second conductor to make
contact before the first, provided the first makes contact within the specified timeout
period.

To build a cable with the out of sequence option with no timeout:

*BUILDAID*
*OUTOFSEQUENCE*

To build a cable with the out of sequence option with a programmed timeout (in seconds):

*BUILDAID*
*OUTOFSEQUENCE*, 0.5

Building a Cable Randomly
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By default the Horizon expects the cable to be build sequentially. When a random
building order is acceptable and desired (at the operators discretion), then the random
mode must be explicitly selected.

In order build a cable randomly:

*BUILDAID*
*RANDOM™*
[ *PIN* ]

The optional *P IN* subcommand specifies that the build aid is to be done on a pin per
pin basis. Otherwise the build aid is conducted on a net per net basis.

To build a cable on a net per net basis:

*BUILDAID*
*RANDOM*

To build a cable on a pin per pin basis:

*BUILDAID*
*RANDOM™*
*PIN*

Probing during Build Aid
By default the system doesn’t use the Horizon Ground Probe during the build aid
process. In order to active the use of the Probe:

*BUILDAID*
*PROBE*
[ *ALL* ]

The optional *ALL* subcommand specifies that all wires may be probed and not only the
one that is currently being built. When this option is used the Horizon’s response when
probing is deteriorated since it must scan all available points.

To activate the probe just for the wire that is being built:

*BUILDAID*
*PROBE™*

To activate the probe just for all wires:
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*BUILDAID*
*PROBE*
*ALL*

9.1.6 Print Options
Each tested product can have its own print options set within the test program. To set
global print options see section 7.1.

@ Global report options will take precedence over embedded report options.

Logging Test Results to File
To enable the report logging use the syntax described below:

*REPORTS*
*FILE*

[*APPEND*]

[*FORMFEED*]

{*PASS* | *FAIL* | *PASSFAIL* | *ALL*}
The optional *APPEND* specifies that the results are to be appended at the end of the
existent log file if any. If *APPEND* is missing or the log file doesn’t exist then a new log
file is generated.

The optional “FORMFEED* specifies that a form feed character is to be output to the file
after each tested product. This is especially useful if the file is to be printed later.

The *PASS* specifies that test results are to be logged for passed cables only.
The *FAIL* specifies that test results are to be logged for failed cables only.

The *PASSFAIL* specifies that detailed test results are to be logged for failed cables
only. The passed cables will only log a brief Pass message.

The *ALL* specifies that detailed test results are to be logged for both passed and failed
cables.

If none of the *PASS*, *FAIL*, *PASSFAIL* and *ALL* options is listed then no test
results would be logged.

9-20 Horizon Series Tester: Programmer’s Manual



Scripting Features

The *FILE* and *PRINTER* keywords are mutually exclusive. Either one can be used but
not both in the same test program. If both are missing, then the report printing defaults to
the printer.

Printing Test Results to a Printer
To enable the report printing use the syntax described below:

*REPORTS*
*PRINTER*

[*FORMFEED*]

[*LEFTMARGIN*,<number of characters>]

[*WIDTH*,<number of characters>]

{*PASS* | *FAIL* | *PASSFAIL* | *ALL*}
The optional “APPEND* specifies that the results are to be appended at the end of the
existent log file if any. If *APPEND* is missing or the log file doesn’t exist then a new log
file is generated.

The optional “FORMFEED* specifies that a form feed character is to be output to the file
after each tested product.

The optional *LEFTMARGIN* specifies the number of characters to be skipped at the left
margin of the printout. If not specified it defaults to 5.

The optional *WIDTH* specifies the width of the page in number of characters. If not
specified it defaults to 80.

The *PASS* specifies that test results are to be printed for passed cables only.
The *FAIL* specifies that test results are to be printed for failed cables only.

The *PASSFAIL* specifies that detailed test results are to be printed for failed cables
only. The passed cables will only print a brief “Pass” message.

The *ALL* specifies that detailed test results are to be printed for both passed and failed
cables.

If none of the *PASS*, *FAIL*, *PASSFAIL* and *ALL* options is listed then no test
results would be printed.

The *FILE* and *PRINTER* keywords are mutually exclusive. Either one can be used but
not both in the same test program. If both are missing, then the report printing defaults to
the printer.
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Auto-diagnose Option
To enable the auto diagnose options use the syntax described below:

*REPORTS*
*AUTOD I AGNOSE*
{*PASS* | *FAIL* | *PASSFAIL* | *ALL*}

The *PASS* specifies that test results are to be displayed automatically for passed
cables only.

The *FAIL* specifies that test results are to be displayed automatically for failed cables
only.

The *PASSFAIL* specifies that detailed test results are to be displayed automatically for
failed cables only. The passed cables will only display a brief Pass message.

The *ALL* specifies that detailed test results are to be displayed automatically for both
passed and failed cables.

If none of the *PASS*, *FAIL*, *PASSFAIL* and *ALL* options is listed then no test
results would be displayed automatically.

The *AUTODIAGNOSE* can coexist with either one of the *PRINTER* and *FILE*
options.

Test Parameters
Reporting the test parameters (test limits) can be enabled by using the syntax described
below:

*REPORTS*
*TESTPARAMS™

When included in the test program the *TESTPARAMS* keyword enables the printing of
test parameters. When omitted, the test parameters will not be printed.

Serial Numbers
The serial numbers can be enabled using the syntax described below:

*REPORTS*
*SERIALNUMBER*
[*FAIL*]
[*AUTO*]
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When included in the test program the *SERIALNUMBER* keyword enables the serial
number printing.

The optional *FAIL* specifies that a serial number is to be generated for failed products
too. If omitted from the test program, the serial numbers would only be generated for the
passed products.

The optional *AUTO* specifies that the serial number is to be automatically generated
started from an initial value entered by the operator. The operator will also specify the
part of the serial number that gets incremented. When *AUTO* is not specified the
operator will have to enter the serial number for each product.

Header
To insert a header into a test program use the following syntax:

[*HEADER*
<s_first header line>

<s_last header line>]
*<keyword>*

All text following the *HEADER™* tag up to the next tag (*<keyword>*) will be printed as
a header. The option exists to have Header information added during the test cycle. To
prompt the user for Header information use the *PROMPT* tag following the header line
that requires entry.

EXAMPLE:

*HEADER*

CABLETEST SYSTEMS INC.
400 ALDEN RD

MARKHAM, ON L3R 4C1
CUSTOMER: *PROMPT*
CONTRACT/PO NO: *PROMPT*
PART NUMBER: *PROMPT*

Footer

To insert a footer into a test program use the following syntax:
[ *FOOTER*
<s_first footer line>

<s last footer line>]
*<keyword>*
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All text following the *FOOTER™* tag up to the next tag (*<keyword>*) will be printed as
a footer. The option exists to have Footer information added during the test cycle. To
prompt the user for Footer information use the *PROMPT* tag following the footer line that
requires entry.

EXAMPLE:
*FOOTER™
Authorization Signhature/Stamp:

9.1.7 Prompts

In order to display instructions for the operator prior to starting the test on the product or
prior to any of the switch tests use one of the prompt features. Horizon supports prompts
on the fly (defined inline in the test program), prompt files and graphical bitmaps.

Prompts On the Fly
To insert a prompt on-the-fly use following syntax:

[*PROMPT*
<s_Tfirst_prompt_line>
<s_last_prompt_line>]
*<keyword>*

The first line that contains a keyword (starts with a **’ character) will end the prompt
sequence. The text enclosed between the *PROMPT™* line and the next keyword will be
displayed on the screen prior to the test.

In the example below the bolded text represents the prompt that will be displayed on the
screen:

*PROMPT*

Use following hook-up cables:
AKS 104-0005

AKJ 100-0021

AKH 101-0001
*CONTINUITY*,0,1

Prompts Using Text Prompt Files
Sometimes it may be desirable that multiple test programs share the same prompts. To
use text defined in a prompt file use the following syntax:
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[*PROMPTFILE*,<s_file_name>]

When the field <s_File_name> contains just the name of the file without the path, then
the file is searched in the DATAB\PROMPTS directory. When the complete file path is
given then the file is searched on that path.

The example below searches the file on an absolute path.
*PROMPTFILE*, c:\v4.0\datab\cables\main\prmptl.txt
The text contained in PRMPT1.TXT is loaded and displayed on the screen.

Using Graphical Bitmap Prompts

Horizon supports graphical files in PCX format. The PCX must be 1 bit black and white
and must be exactly 240 pixels wide and 128 pixels high or they won’t display properly.
To use such a graphical prompt:

*BITMAP*,< s_file_name >

When the field <s_File_name> contains just the name of the file without the path, then
the file is searched in the DATAB\PROMPTS directory. When the complete file path is
given then the file is searched on that path.

The example below searches the file on an absolute path.
*BITMAP*,c:\v4._0\datab\cables\main\switchl.pcx

The text contained in SWITCH1.PCX is loaded and displayed on the screen.
Abort/Retry/lgnore/Prompt User on Failure

By default the system uses a system setting to decide whether to abort, retry, ignore or
prompt the user on a switch test failure. The system setting can be overridden in the test

program by using an appropriate keyword.

[*ONFAIL* , {ABORT | RETRY | IGNORE | PROMPT}]

In the example below the system will abort testing any further the product. The product is
failed as a result of the current switching position test failure.

*ONFAIL*,ABORT

In the example below, the current switching position will be re-tested following a failure
this allows for some repairing the product on the fly and re-testing it without removing it
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from the test station. If this option is used, the operator must make sure that the product
can be repaired to pass or the system will loop infinitely on a failed test. Sometimes
prompting the operator to choose whether to retry the test would be a better option. See
below the PROMPT option.

*ONFAIL*,RETRY

In the example below the system will continue testing with the next switching position in
case the current position has failed. This allows for a complete diagnostic of a defective
product.

*ONFAIL*, IGNORE

In the example below the system will prompt the operator to choose whether to abort a
failed test, ignore it (go to the next test) or retry it.

*ONFAIL*,PROMPT

9.1.8 Netlist

Most test programs must contain the NetList section. The NetList describes the tested
product’s connectivity. Each net consists of a list of at least one test point and may have
a name and a label. Each net may also have customized test parameters. Even though
the customized test parameters include DC and AC HiPot ones, the type of HiPot scan
(mass or linear) cannot be specified at the net level.

*NET*[,<s_netName_1>[,<s netLabel 1>]]
<s_pinAddress_1>[,<s_pinLabel 1>]
<s_pinAddress_2>[,<s_pinLabel_2>]

<s_pinAddress_n>[,<s_pinLabel _n>]

[*CONTINUITY*,<d_min>,<d_max>
[*KELVIN*]
[{*HCRES* | *HCDROP*},<d_stimulus>]]

[*DCHIPOT*,<d_voltage>
[{*LEAKAGE* | *IR*},<d_limit>]
[*DWELL*,<d_dwel1>]

[{*REGULAR* | *BYPASS* | *ADAPT IVE* | *SOAK* ,<d_soak>}]]

[*ACHIPOT*,<d_voltage>
[{*LEAKAGE* | *IR*},<d_limit>]
[*DWELL*,<d_dwel1>]

[{*50HZ* | *60HZ*}]1]1
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In the example below, the first net is labelled Ground and the second one Term. Pwr.
Both nets consist of two test points. Neither one of the nets has customized test
parameters.

*NET*, ,Ground
B1.J1.C1.1,
B2.J1.C1.1,

*NET*, ,Term. Pwr.
B1.J1.Cl1.2,
B2.J1.C1.2,

In the example below an anonymous net containing 6 test points will be tested for
continuity using the customized test parameters of min 0.0Q2 and max 0.1Q measured
Kelvin. The DC HiPot is disabled on this net.

*NET*, ,
B1.J5.C
B1.J5.C
B3.J6.C
B3.J6.C
B5.35.C1.5,
B5.J5.C1.6,
*CONTINUITY*,0, .1

*KELVIN*
*DCHIPOT*,0

NetList — Special Type — Shields
A net that is functionally a shield within your product may not need the same stringent
testing that other nets need. A tag exists for these nets:

*NET™, ,

*SHIELD*

The Shield tag ties all nets designated shield together for both Isolation tests and Hipot
tests. The result is to prevent failures do to shield nets being shorted together and or
exhibiting high leakage levels during a high voltage test.

NetList — Advanced Option - Embedded Switches
A cable can be tested in a multi-phase fashion. This kind of testing is usually associated
with embedded switches. Basically each switch position can have its own customized test
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parameters and NetList. With minor exceptions a switch position may have the same
features as a simple product test program (i.e. a switch position cannot have adapters or
other switch positions). For the purpose of testing, the switch position holds the same
capabilities as the whole product (without switches) does.

*SWITCH*[ ,<s_switch_name>[,<s_switch_label>]]]

In the example below the anonymous switch position has a net list of three single-point
nets and will perform a HiPot on them. The low voltage and HiPot parameters are the
global ones specified at the cable level but a local override will force the HiPot on the
single-point nets.

*SWITCH™,,
*HIPOTNC*
*NET*, ,

Bi1.J1.C1.1,,
*NET*, ,

Bi1.J1.C1.2,,
*NET™, ,

B1.J1.C1.3,,

In the example below a test program with switches is depicted.

*CABLE*,TEST1,1
*STAR*
*ONFAIL*, IGNORE
*THRESHOLD*,61
*ADAPTER* ,HA 138,
*POSITION*,B1.J5
*ADAPTER*,HA 138,
*POSITION*,B1.J6
*SWITCH*
*PROMPT*
Connect probe to
First position
*NET>, ,
B1.J5.C1.9,
B1.J6.C1.3,
*NET™, ,
B1.J5.C1.10,
B1.J6.C1.1,
*SWITCH*
*PROMPT*
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Connect probe to
second position
*NET™>, ,
B1.35.C
B1.J6.C
*NET>, ,
B1.J5.C1.8,
B1.J6.C1.1,
*SWITCH*
*DCHIPOT*, 1000
*DWELL*, .5
*MASS*
*IR*,10e6
*HIPOTNC*
*PROMPT*
Disconnect probe
from product!
Hipot Will be Performed!
*NET™, ,
B1.J5.C1.1,
*NET™>, ,
B1.J5.C1.2,
*NET™>, ,
B1.J5.C1.3,
*END*

1.7,
1.3,

9.1.9 Components

Programming Resistors
The text file format for resistors is as follows:
*RESISTOR*[ ,<s_netName_1>[,<s_netLabel 1>]]

<s_pinAddress_1>[,<s_pinLabel 1>]
<s_pinAddress_2>[,<s_pinLabel 2>]
*VALUE* ,<minimum in ohms>,<maximum in ohms>

Programming Resistors — Kelvin
The text file format for resistors wired in kelvin is as follows:

*RESISTOR*[ ,<s_netName_1>[,<s_netlLabel_1>]]

<s_pinAddress_1>[,<s_pinLabel _1>],<s pinAddress_1>[,<s_pinLabel 1

>]
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<s_pinAddress_2>[,<s_pinLabel 2>],<s pinAddress 2>[,<s_pinLabel 2
>]

*VALUE* ,<minimum in ohms>,<maximum in ohms>

*KELVIN*

Resistor address includes sense and source at each terminal.

Programming Resistors — High Current Source
The text file format for resistors measured using the High Current Source is as follows:

HC Resistance:

*RESISTOR*[ ,<s_netName_1>[,<s_netlLabel_1>]]

<s_pinAddress_1>[,<s_pinLabel_1>]
<s_pinAddress 2>[,<s_pinLabel 2>]
*VALUE*,<minimum in ohms>,<maximum in ohms>
*HCRES*,<value>

where <value> is in amperes
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HC VoltageDrop:

*RESISTOR*[ ,<s_netName_1>[,<s_netLabel_ 1>]]

<s_pinAddress_1>[,<s_pinLabel 1>]
<s_pinAddress_2>[,<s_pinLabel_2>]
*VALUE*,<minimum in ohms>,<maximum in ohms>
*HCDROP*,<value>

where <value> is in amperes

HC Load:

*RESISTOR*[ ,<s_netName_1>[,<s netLabel 1>]]

<s_pinAddress_1>[,<s_pinLabel 1>]
<s_pinAddress_2>[,<s_pinLabel 2>]
*VALUE* ,<minimum in ohms>,<maximum in ohms>
*HCLOAD* ,<value>

where <value> is in volts

Programming Resistors — Lamps
The text file format for resitive loads such as Lamps is as follows:

*RESISTOR*[ ,<s_netName_1>[,<s_netlLabel_1>]]

<s_pinAddress_1>[,<s_pinLabel 1>]
<s_pinAddress_2>[,<s_pinLabel 2>]
*VALUE* ,<minimum in ohms>,<maximum in ohms>
*VISUAL™*
*HCVOLT*,<value>

Where <value> is in volts

Programming Capacitors
The text file format for capacitors is as follows:

*CAPACITOR*[ ,<s_netName_1>[,<s netLabel 1>]]

<s_pinAddress_1>[,<s_pinLabel 1>]
<s_pinAddress_2>[,<s_pinLabel_2>]
*VALUE*,<minimum in Farads>,<maximum in Farads>
*TARE*,<value>

Where <value> is the learned/Modified tare in Farads.

Programming Capacitors — HiPot
The text file format for HiPot testing capacitors is as follows:
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*CAPACITOR*[ ,<s_netName_1>[,<s netLabel 1>]]

<s_pinAddress_1>[,<s_pinLabel 1>]
<s_pinAddress_2>[,<s_pinLabel 2>]
*VALUE* ,<minimum in Farads>,<maximum in Farads>
*TARE*,<value>
*DCHIPOT*,<voltage in volts>

*DWELL*,<time in seconds>

*LEAKAGE*,<current in amps>
*ACHIPOT*,<voltage in volts>

*DWELL*,<time in seconds>

*LEAKAGE*,<current in amps>

Where <value> is the learned/Modified tare in Farads.

Programming Capacitors — Electrolytic
The text file format for electroytic capacitors is as follows:

*CAPACITOR*[ ,<s_netName_1>[,<s netLabel 1>]]

<s_pinAddress_1>[,<s_pinLabel 1>]
<s_pinAddress_2>[,<s_pinLabel 2>]

*VALUE* ,<minimum in Farads>,<maximum in Farads>
*TARE*,<value>

*ELECTROLYTIC*

Programming Diodes
The text file format for diodes is as follows:

*DIODE*[,<s_netName_1>[,<s_netLabel_1>]]

<s_pinAddress_1>[,<s_pinLabel 1>]
<s_pinAddress_2>[,<s_pinLabel 2>]

Where <type> is defined as per
Table 1 Diode Types.

The text file format for diodes with custom or Auto detected thresholds is as follows:

*DIODE*[,<s_netName_1>[,<s_netlLabel 1>]]

<s_pinAddress_1>[,<s_pinLabel 1>]
<s_pinAddress_2>[,<s_pinLabel_2>]
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*FORWARD* ,<minimum in volts>,<maximum in volts>
*REVERSED*, (minimum in amps>,<maximum in amps>

Programming Diodes — Visual test with LEDs
The text file format for a visual test using LEDs is as follows:

*DIODE*[,<s_netName_1>[,<s_netLabel_1>]]

<s_pinAddress_1>[,<s_pinLabel 1>]
<s_pinAddress_2>[,<s_pinLabel 2>]
*LED*

*VISUAL*

Programming Diodes — Parallel
The text file format for diodes in parallel is as follows:

*DIODE*[,<s_netName_1>[,<s_netLabel_1>]]

<s_pinAddress_1>[,<s_pinLabel 1>]

<s_pinAddress 2>[,<s_pinLabel 2>]

*<type>*

*FORWARD* ,<minimum in volts>,<maximum in volts>
*REVERSE*<minimum in volts>,<maximum in volts>
*PARALLEL*

Where <type> is defined as per
Table 1 Diode Types.

Programming Diodes — LEDS/BI-LEDs
The text file format for a visual test of BI-LEDs is as follows:

*DIODE*[,<s_netName_1>[,<s_netlLabel_1>]]

<s_pinAddress_1>[,<s_pinLabel 1>]
<s_pinAddress_2>[,<s_pinLabel 2>]

*LED*

*FORWARD* ,<minimum in volts>,<maximum in volts>
*REVERSE*<minimum in volts>,<maximum in volts>
*VISUAL*

*PARALLEL*

Where <type> is defined as per
Table 1 Diode Types.
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9.2 Adapter File Format

The tested products are usually connected to the Horizon system through conventional
adapters or adapter cables. The adapters or adapter cables are described in the adapter
files. These files contain the connectivity tables that make correspondence between the
connector’s pin name and the system’s test point number. In this way the Horizon 1500
system is able to test the product (by means of using test point numbers) while providing
the user with meaningful diagnostics (by means of using connector pin names).

Format
The syntax of an adapter file is as follows:

*ADAPTER*, <adapter®™s name>,

*SIGNATURE*, type #1, value #1, type #2, value #2,

*SI1ZE*, adapter size

*CONNECTOR*, <name of connector #1>

Sys. Pin, Pin Name, Pin Label , Sense, CTare, LVRL Tare, LVRH Tare,
HCRL Tare, HCRH Tare,

ADAPTER: Required.

The name of the adapter is required and limited by 30 characters. No two adapters
within the library can have the same name. The adapter’s name is capitalized
automatically.

SIGNATURE:Optional.

Any adapter may have up to two ID components (to be used for automatic detection).
Either one of the two ID components can be a Resistor, a Capacitor or be unused
(None). The signature line takes 4 parameters separated by commas: the type of the first
ID component, the value of the first ID component, the type of the second ID component
and the value of the last ID component.

The ID component types are coded as follows:

1 — For resistor ID components
2 — For capacitor ID components
3 — For no ID components

@ For most users that connect their product by means of custom made adapter
cables (as opposed to standard CableTest adapters) it is impractical to assign
ID components to their adapter cables (since it would require that each
adapter cable has ID components). In such cases it is recommended that the
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adapter cables have no ID components (both ID types are set to 3 and the ID
values to 0).

SIZE:
The adapter’s size is coded as follows:

1 — For single-size adapters (up to 32 test points)

2 — For double-size adapters (up to 64 test points)

4 — For quadruple-size adapters (up to 128 test points)
5 — For huge-size adapters (up to 1024 test points)

@ For adapter cables that are connected to the system through conventional
Horizon adapters, please devise the adapter cable’s size in accordance with
the conventional adapter’s size (i.e. if the conventional adapter was HA 180-1
the adapter cable’s size would be double, if the adapter was HSA 272 then
the adapter cable’s size would be quad).

CONNECTOR: Required.
The name of the connector is optional. An adapter can have more than one connector. In
such cases the subsequent connectors are listed in sequence — one after another.

Sys. Pin: The actual system pin on the Horizon Switching Cards

Pin Name: The pin designation as selected by user - default numerical

Pin Label: An optional designation value for each pin - has a higher priority than the Pin
Name.

Sense: Sense Test Point for Kelvin connections

CTare: Capacitance Tare Value

LVRL Tare: Low Voltage Resistance Low Test Point Tare Value

LVRH Tare: Low Voltage Resistance High Test Point Tare Value

HCRL Tare: High Current Resistance Low Test Point Tare Value

HCRH Tare: High Current Resistance High Test Point Tare Value

The pin list is terminated either when another *CONNECTOR* keyword is encountered or
when the file ends.

@ The last line in the adapter file must be a blank line (terminate the last pin list
line with a carriage return such as the end of file character doesn'’t follow
immediately after the last connector pin name).

Examplel:
*ADAPTER* ,HA 116,
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*SIGNATURE*,1,1000,1,1500

*SI1ZE*,1

*VERSION*,V4.2.50

*CONNECTOR*,DB 25 FEMALE,
18,1,,,6.49643e-12,0.0549,0.0347,0.0371066,0.0372955, ,
19,2,,,4.225e-12,0.0424,0.0224, ,0.0383864, ,
20,3,,,3.5e-12,0.0521,0.0434,0.0163888,0.0415342, ,
21,4,,,4.85e-12,0.0472,0.0433,0.0297879,0.0443802, ,
22,5,,,5.975e-12,0.0548,0.0572,0.0458907,0.0489997, ,
23,6,,,4.1e-12,0.0664,0.0477,0.0287416,0.0520463, ,
28,7,,,5.175e-12,0.0745,0.0683,0.0449316,0.0758962, ,
6,8,,,5.09286e-12,0.074,0.0639,0.0616145,0.0653432, ,
7,9,,,4.875e-12,0.0503,0.0543,0.0352298,0.0545201, ,
15,10,,,4.25e-12,0.0443,0.0388, ,0.0449438, ,
14,11,,,3.025e-12,0.0323,0.0345,0.0299088,0.0388788, ,
13,12,,,4.7e-12,0.0214,0.0321,0.0337148,0.0360858, ,
12,13, ,,3.205e-12,0.0346,0.04,0.0307894,0.0340614, ,
17,14,,,3.15e-12,0.05,0.0437,0.0299103,0.0417339, ,
16,15, ,,4.75e-12,0.0545,0.0425,0.015863,0.0442314, ,
24,16,,,5.15e-12,0.0483,0.0627,0.0536157,0.0579428, ,
25,17,,,6.525e-12,0.0651,0.0657,0.0505918,0.0734726, ,
26,18,,,5.325e-12,0.102,0.0734,0.0838286,0.0856556, ,
2,19,,,6.925e-12,0.0847,0.087,0.0837441,0.0877148, ,
1,20,,,6.825e-12,0.0815,0.0826,0.051058,0.0748405, ,
0,21,,,7.3e-12,0.0621,0.0745,0.056447,0.0598312, ,
8,22,,,6.175e-12,0.0438,0.0424,0.0382992,0.0500458, ,
9,23,,,4.35e-12,0.0389,0.0542,0.0314001,0.0445852, ,
10,24,,,5.3e-12,0.0467,0.0379,0.0763667,0.0399493, ,
11,25,,,4.575e-12,0.0404,0.044,0.056884,0.0380404, ,

In the example above, the adapter called HA 116 uses a DB 25 female connector. The
adapter’s size is Single and it uses two resistor ID’s. The first ID component has 1KQ and
the second has 1.5KQ. This adapter has been fully tared for capacitance, LV
Resistance, and HC Resistance.

Example 2:

*ADAPTER* ,HSA 214
*SIGNATURE*,1,12100,1,1210
*SI1ZE*,2
*CONNECTOR*,MIL ROUND M. 11

0,A
1,B
2,C
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*CONNECTOR*,MIL ROUND F. 11
47 ,A
39,B
38,C
37,D
36,E
35,F
41,G
54,H
53,J
52,K
50,L
51,M

In the example above, it can be seen that the connector pin names are no longer
numbers. The user has total freedom to name the connector pins according to their
documentation.

Creating Custom Adapter Files Off-line

To create a custom adapter cable file, one would normally start from the adapter file that
the adapter cable will be interfacing to. The examples below make the assumption that
the HSA 272 adapter is used to interface two different types of adapter cables: ADPTCBL
1 and ADPTCBL 2. Using a text editor open the file called HSA272.ADP and save it as
ADPTCBL1.ADP and then as ADPTCBL2.ADP. This way you have created the templates
for the two new adapter files. The a portion of the original HSA272.ADP is listed below:

*ADAPTER*,HSA 272
*SIGNATURE*,3,0,3,0
*SIZE*,4

*VERSION*,4.0.0
*CONNECTOR*,ZIF 104 SOCKETS
8,1

9,2

10,3

11,4
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12,5
13,6
14,7
15,8
40,9
41,10
42,11
43,12
44,13
0,14
2,15
3,16
4,17
5,18
6,19
7,20

Example 1:
Now, let’'s assume that the first adapter cable that you want to create a file for is
described in the table below:

ADPTCBL 1:

Product Connector Name Pins | ZIF connector pins (mating to HSA 272)
C A 1
C B 3
C C 5
C D 7
C E 9
C F 11
C G 13
C H 15
C J 17
C K 19

Use the text editor to open the file ADPTCBL1.ADP (created above) and change the
adapter and connector names. Also, based on the observation that only the odd
numbered ZF pins from 1 to 19 are used, eliminate all other pin lines from the file. The
adapter file would now look like:
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*ADAPTER*,ADPTCBL 1
*SIGNATURE*,3,0,3,0
*S1ZE*,4
*VERSION*,4.0.0
*CONNECTOR* ,MIL ROUND CONN 10 PINS,C
8,1

10,3

12,5

14,7

40,9

42,11

44,13

2,15

4,17

6,19

Now substitute the numbers in the right column (which represent the ZIF pin numbers)
with the product connector’s pin numbers. The file ADPTCBL1.ADP would now look like:

*ADAPTER*,ADPTCBL 1
*SIGNATURE*,3,0,3,0

*SIZE*,4

*VERSION*,4.0.0

*CONNECTOR* ,MIL ROUND CONN 10 PINS,C
8,A

10,B

12,C

Save the file.
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PHYSICAL SPECIFICATIONS

Dimensions: 177 (432mm) W x 9” (229mm) D x 5” (127mm) H
Weight: Less than 15lbs (6.8kg)
Power Supply: Input Voltage

100 - 250 VAC 50-60Hz1.0-0.5A

Output Voltage
+12VDC, 35A

ENVIRONMENTAL SPECIFICATIONS

Ambient Temperature: Operating 0°C - 55°C
Non-Operating 0°C - 45°C

Temperature Gradient:Operating/Non-Operating
30°C/hr max, without condensation

Relative Humidity: Operating/Non-Operating
8% - 80% non-condensing

Vibration: Operating 2.45 m/s? (0.25G)
Non-Operating 11.76 m/s® (1.2G)

Shock: Operating 29.4m/s* (3G)
Non-Operating 490 m/s® (50G)

Corrosion Gas: No Corrosion Gas

HORIZON INPUTS AND OUTPUTS

Outputs
Rated Load: 0.5A 125VAC, 1A 24VDC
Contact Material: Ag (Au clad)
Carry Current: 2A
Max. Operating Voltage: 125VAC, 60VDC
Max Operating Current: 1A
Max. Switching Capacity: 62.5VA, 30W
Min. Permissible Load: 1mA, 5VDC
Inputs
Trigger Voltage: 12 - 24V
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QUICK SCAN SPECIFICATIONS

Continuity:
Stimulus: 5mA
Threshold: ~3000
Voltage Limit: 5V
Isolation:
Stimulus: 50pA
Threshold: ~80kQ'
Voltage Limit: 5V

MEASUREMENT SPECIFICATIONS
Resistance:
2-Wire Measurement
0.1Qto 2MQ  +2.5%, £20mQ Resolution: 1mQ or 3 digits
2MQ to 10MQ  £7.0%, +1KQ  Resolution: 3 digits
10MQ to 25MQ £15%, +10KQ)  Resolution: 3 digits
25MQ to 50MQ £30%, +10KQ Resolution: 3 digits

4-Wire (Kelvin) Measurement®
10mQ to 4002 £2.5%, £+10mQ Resolution: 1mQ or 3 digits

4-Wire(Kelvin) HCS Resistance Measurement:
1mQ to 400QQ +2.5%, +1mQ Resolution: 1mQ or 3 digits

Capacitance:
50pF to 10, 000uF+10% Resolution: 3 digits

High Voltage AC 50/60Hz (Optional):
Programmable:

Voltage 50 - 1000VAC 112%, +1V Resolution: 1V

50 - 1067VAC +12%, +1V Resolution: 1V
Current: min: 5mA, typical: 8mA, max: 10mA
Frequency 50Hz - 60Hz +15%
Measurement®
Leakage Current SuA -5 mA +12%, £5pA  Resolution: 1pA
IR* 10MQ - 200MQ £12% Resolution: 3 digits

! Actual value may vary between different systems.

% The low range 2-wire resistance measurement specifications rely on tared fixtures.
® For resistances of more than 40002 these measurements default to 2-wires.

* @1000VAC
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Arc Detection Automatic
HiPot Type Mass or Linear

High Voltage DC (Optional):
Programmable:

Voltage 50 - 1000VDC +4.0%, +1V Resolution: 1V

50 - 1500VDC +4.0%, +1V Resolution: 1V
Current: min: 2mA, typical: 2.5mA, max: 5SmA
Measurement®
Leakage Current TuA -5 mA +4.0%, + 1pA  Res: 1A or 3 digits
IR® 10MQ - 1.5GQ +4.0% Resolution: 3 digits
Arc Detection Automatic
HiPot Type Mass or Linear

High Current (Optional):
Programmable:

Current 1mA to 500mA +2.5%, +1mA Resolution: 1TmA
TmA to 1A +2.5%, £1mA Resolution: TmA
Voltage 1 to 28VDC 12.5%, £0.1V  Resolution: 0.1V
Measurement®:
Voltage oV -25V 12.5%, £2mV Res: 1mV or 3 digits
2.5V - 28V +2.5%, £25mV Res: 10mV or 3 digits
Current TmA -0.1A 12.5%, +1mA Res: 0.5mA or 3 digits
0.1mAto 1A +2.5%, t5mA Res: 2.5mA or 3 digits
Kelvin Resistance 1TmQ to 400QQ +2.5%, +1mQ  Res: 1mQ or 3 digits
MilliVolt Drop 1mV - 3V 15.0%, £1mV  Res: 1mV or 3 digits
°* @1500VDC

® From High Current Source — The Horizon cannot measure external stimuli
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Problem

Possible Cause

Possible Solution

High Voltage or
High Current
module error
during start-up.

Noted module not detected
during initialization.

Replace unit.

Adapters aren’t auto-
detected

Capacitance Signature
Adapter

Switch Card Failure
MSR Card Failure

Perform System
Capacitance Tare
Replace Switch Cards
Replace MSR Card

System Will not Boot Up

BIOS settings incorrect
Interface Card Not Seated
Properly

General Hard Drive Failure

Perform HDD Auto-detect
Re-seat Interface Card

Replace Hard Drive

LCD Too Dark

Contrast Set Low
Back Light Failure

Increase Contrast
Replace Back Light

Can’t Select Buttons on
LCD

Touch Screen Failure

Replace Touch Screen

Error Message: “Error
initializing switching
cards”

Power Supply #3 not
present

General Switching Card
Failure

Ensure all required power
supplies are present
Service Switching Cards

Lost Password

Contact Horizon Service

Product always fails HiPot
— Arcs

DC or AC HiPot Failure

Service High Voltage
Module(s)
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CableTest Systems Inc.

Mass HiPot Routine

The following binary tables show the nets connected to high potential (+) and to
ground potential (-) for a 16-net product during the Mass HiPot routine. Similar
patterns are generated for other product sizes. The 16-net product is used for
illustrative purposes only.

The routine presented in Table 1 (below) guarantees that each net is raised to high
voltage at least once. This is important to ensure that leakage (i.e. Insulation
Resistance or ‘IR’) is measured on all points and to ensure that Dielectric Withstand
Voltage (DWV) testing is performed on all nets against all external ground points.

Scenario 1: Good Product (No need to sub-divide into smaller groups)

When the Product Under Test (PUT) is ‘good’ (i.e. passes IR and DWV tests), and
the current limit of the MPT’s high voltage supply is not exceeded, the iterations will
be carried out as shown in Table 1.

Table 1: Mass HiPot Routine - Product Under Test is ‘Good’, no faults exist.

Test Net Number

The MPT will automatically divide the nets into smaller groups so that the current
requirements are reduced when either of the following situations occurs:

a. More current is required to charge the PUT than the source can deliver; or
b. The leakage limit is exceeded due to the size of the group during IR tests.

These situations are illustrated in Scenarios 2 through 5 for ‘good’ and ‘bad’ PUT’s.

Scenario 2: Good Product — PUT’s High Capacitance Overloads HV Source
Overload of the high voltage (HV) source can be caused by high capacitance when the
PUT’s grouped nets are connected in parallel. This scenario is most likely to occur in AC
Mass HiPot testing when the AC drive current is too high for a large number of nets. To
avoid overloading the HV source during Mass HiPot testing, group splitting will occur
recursively until the combined capacitance of the nets connected to the high potential is
small enough so that the system’s overload condition is not triggered when high voltage
is applied. An overload condition will not result in a FAIL condition unless it is caused by
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one net only (i.e. a true fault is detected). An example of group splitting caused by an
overload condition is shown in Table 2.

Table 2: Splitting caused by current overload due to mass grouping

Test Net Number
Cycle | Condition
1 Pass!

2 Overload?
2a Pass!

2b Pass!

3 Pass!

4 Pass!

5 Pass!

6 Pass!

7 Pass!

8 Pass!

Scenario 3: Good Product — Mass IR Tests Fail — Net Groups Are Too Large

The MPT’s IR leakage limit is typically chosen as though one net in the PUT was being
tested against all other nets. For this reason, it is possible to reach a ‘good’ product’s
current leakage limit during Mass IR testing due to the net grouping that occurs.

Table 3: Splitting caused by excessive current leakage due to mass grouping

Test Net Number
Cycle Condition 112(3|4|5|6|7|8|9|10 |11 (12 |13 |14 |15 | 16
1 Pass!

2 Leakage?
2a Pass!

2b Pass!

3 Leakage?
3a Pass!

3b Pass!

4 Leakage?
4a Pass!

4b Pass!

5 Leakage?
5a Pass!

5b Pass!

During the Mass IR test’s binary scan, multiple nets are measured simultaneously. As
the combined leakage of all these nets adds up, the PUT’s IR leakage limit may be
exceeded. If this occurs, a FAIL condition is detected by the MPT. The MPT will then
determine whether this condition was caused by cumulative net grouping or by the
excessive leakage of a faulty net. This is done by performing recursive group splitting in a
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‘divide and re-test’ fashion until all faulty nets are identified or the condition disappears
(e.g. Test Cycles 2a, 2b, 3a, 3b, etc.).

If the FAIL condition disappears on group splitting, a FAIL will not be recorded.

Scenario 4: Bad Product — Arc Detected During Mass HiPot Test

When an arc is detected during a mass HiPot test, the system can either split the group
recursively (binary iterations) or it can default directly to linear (sequential or CableTest
Systems Inc. ‘single phase’) fault detection. The use of binary or linear iterations upon
fault detection is a programmable option. Linear fault detection may be required when it is
not desirable to expose the PUT to repeated arc faults that can occur during the faster
binary fault detection routine. The binary and linear fault detection methods are illustrated
in Tables 4a and 4b respectively.

Table 4a: ‘Bad’ PUT — Arc between 2 nets during Mass HiPot (Binary search for fault)

Test Net Number
Cycle | Condition
1 Pass!

2 ARC!

2a ARC!

2b Pass!

2c Pass!

2d ARCI!

2e Pass!

3 Pass!

4 Pass!

5 ARCI!

ba Pass!

5b ARC!

5c Pass!

5d Pass!

5e Pass!

5f ARC!

6 Pass!

Horizon Series Tester: Programmer’s Manual 5



Appendix C — Mass HiPot Examples

Table 4b: ‘Bad’ PUT — Arc between 2 nets during Mass HiPot (Linear search for fault)

Test Net Number
Cycle | Condition
1 Pass!
2 ARC?
2a Pass!
2b Pass!
2c ARCI!
2d Pass!
2e Pass!
2f Pass!
29 Pass!
2h Pass!
3 Pass!
4 ARC?
4a Pass!
4b Pass!
4c Pass!
4d Pass!
4de Pass!
Af Pass!
49 Pass!
4h ARCI!
5 Pass!

Scenario 5: Bad Product — Leakage Failure During IR Test

The following table shows an example of splitting as a result of a leakage condition. Test
cycles 3a through 3f correspond to the recursive group splitting that is used to detect the
fault.
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Table 5: ‘Bad’ PUT — Splitting due to excessive current leakage during Mass IR Test

Test Net Number
Cycle | Condition |1 | 2 3|4 |5 1|6 |7 |8 |9 |10|11 |12 |13 |14 | 15| 16
1 Pass!

2 Pass!

3 Leakage?
3a Pass!

3b Leakage?
3c Pass!

3d Leakage?
3e Pass!

3f Leakage!
4 Pass!

5 Pass!

Linear (Sequential or ‘Single Phase’) Testing

The linear fault detection method relies on holding one net at a time at the high
potential and all other nets at ground potential. That net under test is qualified in a
single pass or test cycle and is tested against all other nets. For groups of 4 nets or
less, linear (sequential or ‘single phase’) testing will be performed until all faults are
found.

Table 6: Sequential or ‘Linear’ Testing
Test Net or Net Group Number
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Summary

If an error condition occurs during one of the mass high voltage test phases where
multiple nets are at high potential, the mass algorithm will use a recursive fault detection
routine.

The binary mode uses a “divide and re-test” strategy. The group of nets connected to the
high potential is divided in two new groups and testing is repeated. If the new subgroups
experience a new FAIL condition that requires splitting again, the subgroups will be split
recursively in a similar fashion until the fault is found or the FAIL condition is eliminated.
In this example, the PUT has 16 nets and the smallest sub-group that will be tested with
the “divide and re-test” strategy has 5 nets. For groups of 4 nets or less, linear
(sequential or ‘single phase’) testing will be performed until all faults are found.
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Introduction
An option available to Horizon customers is a system calibration verification tool. The
tool is an adapter card with accompanying software.

The verification tool is designed to check the measurement parameters of the Horizon
1500. CableTest Systems takes great care to ensure their customers that their system
conforms to the technical specifications laid out by our engineers. However, in order to
maintain these quality standards, the customers may need periodically to verify the
systems calibration.

Currently calibration cannot be done in the field. Should a problem appear, contact
Horizon Technical Support at 1-800-495-1998 X240.

General Overview
The calibration equipment consists of a calibration board and an accompanying disk
containing the software that works with the calibration board.

The calibration board contains resistors and capacitors that are carefully selected to be
precise and stable over time. The exact value of each resistor was measured using a
FLUKE 8840A and four-wire mode. The exact value of each capacitor was measured
using an LCR meter, type SR715, manufacturer Stanford Research Systems. These
values are stored in a file on the disk and used to compare the measured values against
the tolerance limits accepted for the tester. The accompanying disk must be used with its
designated board; and, they can be confirmed by comparing the serial number displayed
on the calibration board cover with the tester’s display at the start up time.

Along with the resistors and capacitors, a voltage surge protector and a diode are
included on the calibration board to check the capability of the system to accurately
detect active components and high voltage arcs (provided the unit has the high voltage
testing capability).

A pair of external jacks provides the user with the capability to check their own external
components. Also, if the unit has the high voltage testing capability, the user can check
these parameters using a voltmeter. The result of measuring the built-in components can
be printed on a customized report, by means of a standard parallel printer.

Using the Calibration Equipment

Installation

Insert the disk in drive A: and power up the unit. In a short time you will see the Horizon’s
logo, followed by a diagnose screen were you will see the information concerning the
number and the status of each detected MUX card. Each MUX card deals with 64 test
points, therefore for a maximum of 1024 test points, maximum 16 cards can be detected.
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For example, if your system has 128 test points, you must detect two cards, usually
assigned as number 0 and 1. Therefore on the screen, the squares number 0 and 1
should be highlighted. If a MUX card is detected but does not pass a self test, its
corresponding position on the screen will be displayed on a gray background, which
means that card is defective and the situation must be reported to the supervisor.
Besides the MUX boards status, you will see the serial number of the software that
should match the serial number of the calibration board. After another few seconds you

will reach the main menu.

The Main Menu Screen

Horizon 1500 H
Calibration Menu

Thu Oct 09 1997 ©01:57 PM
CALIBRATION
3SELF TEST

4 CONTRAST v |[  SHUT DOUN |

Calibration Sustem Setup
[ TIME & DATE |
[ PRINTER SETUP |
[ REFERENCE VALUES |
[ cALIBRATION HISTORY |

:

Set Time & Date

14 : 26
10/09 97

Setup the printed
report format

Left margin I 5 sp
oK |

Operator I.D... I

HEEA

From the Main Menu screen you have the following options:
CALIBRATION. By selecting this option you can choose the
source of the reference components used in method, from the
ones built in the calibration board (INTERNAL) or the ones
that you can connect to the external jacks (EXTERNAL).
SYSTEM SETUP will let you adjust the system’s clock and
calendar (TIME & DATE) and also to setup a set of
parameters for the printed report list (PRINTER)
SELF-TEST will run again the self-test code.

CONTRAST: adjusts the brightness of the LCD screen
SHUTDOWN: Exits the calibration software

Selecting SYSTEM SETUP produces the Calibration System
Setup menu.

Selecting TIME & DATE allows you to properly set the values
to accurately log the calibration verification.

Selecting PRINTER SETUP allows the user to specify the
extent of the print job (i.e. including a header or the operator’s
id.) and the left margin.
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Enter the header string

¥YOUR CHOICE OF HEADER

)
NEEONUOER
AEOEHEEREE
Gjajojo|njol=]w

.2 ][ Space Bar |[clear]

HEE

o

Enter the company name

¥YOUR COMPANY HAME

)
DEEOEROER
NEOEENRERDE
Gjejojo|njol=]we

-2 || Space Bar IElearl

HEIEM

=]

Enter the operator ID

YOUR NAME

DEEORROER
5|o|E|a|nja|njan,
Sjejojo|ojol=]we

p—

EIEM

=]

-9 || Space Bar IElearl

Reference values setup

Refer to the manual for
information on how to
measure the _ reference
components. To gain acces to
the reference wvalues editor
you will wneed to enter the
assword indicated

ack of gour manual.

[ Enter the password ]

[t 12 ][ = ]kteard
(2 1[5 1[e ][=]
7 8 9
Lz 1l e . ]
o I Escl

Modify the Reference Ualues

[ REF RESISTORS |
[ REF CAPACITORS |
[ PASSWORD |

By selecting Header... you can enter this information where
relevant or disable their function entirely.

By selecting Company... you can enter this information or
disable it.

By selecting Operator 1.D... you can enter this information or
disable it.

When selected (a check mark present next to it) then
information entered will be included in the printed report,
otherwise it will be omitted.

Selecting REFERENCE VALUES from the Calibration
System Setup menu, and the message to the left appears.

; Do not alter the Reference Values unless they match
the values measured on the Calibration Board.
Pressing Ok the Horizon prompts you to enter the appropriate
password. Your password is supplied when you purchase
your calibration verification kit.

Select REF RESISTORS to alter their reference values.
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Edit Reference Ualues
REZEISTORE

RiToo0o & | Ra[F5.5 K
R2|To.o8 & | [RE[1.000 W]

Re|CTooi ® | [re][T0.00 W

Edit Reference Ualues
CAPACITORS

flTeier 1 f2|[3500 wr]
@ @

[l _Enter the new password [T
1234
[t 12 ][ = ]kteard
(2 1[5 1[e ][=]
7 8 9
Lz 1l e . ]
o I Escl

] Hor izon 1500 H]
Calibration Menu
Thu Oct @9 1997 ©01:57 PM

CALIBRAT ION
[« CONTRAST ¥ |[  SHUT DOUN |
i SELECT THE SOURCE OF H
THE REFERENCE UALUES
INTERNAL

felect the tests

Start I | Cancel I

Select the resistor value you would like to alter. Refer to the
schematic of the calibration board to select the correct
resistor.

Select REF CAPACITORS from the Modify the Reference
Values menu to alter their reference values. Select the
Capacitor you would like to alter. Refer to the schematic of
the calibration board to select the correct capacitor.

Select PASSWORD from the Modify the Reference Values
menu to select a new password to protect your reference
values.

calibration using the internal reference components

To select calibration verification press CALIBRATION on the
Calibration Menu.

Select INTERNAL to use the components of the calibration
board to perform the verification test.

Select the tests you would like to perform. A test will be
included if a check mark is present next to the option.

Press Start to begin calibration verification.

At the beginning of the test, the system will check
automatically for the position where your calibration board is
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Measuring Internal Resistors
R Hom. Min. Max . Meas. OK

1 1.9068 ©.982 1.033 1.008 &t
2 16.01 9.84 16.18 9.99 4
T ©.998 ©.983 1.012 ©.998KR
4] 99.8] 93.8] 105.8]100.0KR
5 998 947 1049 1600KR
[E[ 19.0€

8.99]|11.01[10.00Mi

alala

‘Erint result ” Qancelll Ok I

Capacitive Calibration
e ————————————

The sustem will _perform a
capacitive calibration.
Remove CalsUer Tool, then
rress OK.

Capacitive Calibration
)

The capacitive calibration
comp leted . Flug the
CalsVer Tool i the

e n same
position, then press OK.

Measuring Internal Capacitors
C  Hom. Min. Max . Meas. OK
1] 103 o8 197 101pF |
2| 1.001| 0.978(1.023|1.019nF |
2| 10.05 9.84|10.25)|10.18nF |
4| 77.46| 75.90|79.01|78.02nF | 4

Print result ” Qancelll Ok I

found.

If your calibration board was not identified a message “Insert
the calibration board” will pop up on the screen and will
disappear when you insert the calibration board.

This feature is especially useful when you want to compare a
specific measurement on all the MUX cards available on your
system.

The 6 resistance values are measured by the Horizon and
compared to the list of reference values.

The 6" value of 10MQ is at the end of the tolerance spectrum
for the Horizon and will have a tolerance of up to 10% from
the reference value.

Press Ok for the next test.

Prior to performing the Capacitance Verification, the user is

prompted to remove the Calibration Verification Tool from the
unit to perform a capacitance tare.

Remove the tool and select Ok.

When prompted, replace the tool and select Ok to continue.

The second test, capacitance, measures the 4 capacitor
values and compares them to the listed reference value.

Press Ok for the next test.
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Checking the diode

Diode detected: —H—

UF:

Print result I OK I

High Uoltage Tests

¢ current measurement !0K
C arcs detected:0K

¢ current measurement 0K
arcs detected:0K

Print result I OK I

The third test is a diode test. The test notes the diode
orientation (a successful test) and measures the forward
voltage.

The fourth test is a high voltage test, measuring the AC and
DC currents and the detection of AC and DC arcs.

The system continuously scans until Ok is selected.

During each of the tests you have option to Print result,

Verify calibration using external reference components

X SELECT THE SOURCE OF [H]
THE REFEREHMCE UALUES

CANCEL

Check calibration using
external reference components
| SmA DC

[ Resistors

Capacitors

| 5QuA DC

Diodes ][ AC Hipot

HC Source |[ DC Hirot

£ ENTER THE UVALUE OF THE H]
EXTERNAL REF. RESISTOR

1498 . 100
e 0] = ]1l>=
¥ M T 5 e

| Erear]

Connmect the test recistor
to the .jacks

eference ! 1498 . 100 Kit

Measured

Tolerance:

oK

Choosing the EXTERNAL option in the SELECT THE
SOURCE OF THE REFERENCE VALUES menu allow the
user to test there own measured components.

To verify resistance measurement, select Resistors.

Measure your resistor and enter the value.

Connect the resistor to the external jacks on the calibration

board. The Horizon measures the value and compares it to
the value you entered as a reference value. The tolerance

between the two is given.

Press Ok to return to the Check calibration using external
reference components menu.
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o 531 P
external reference components
| Resistors I SmA DC I
| 50uA DC |
]
]

|
[ Diodes ][ AC Hipot
|

Capacitors

HC Source || DC Hipot

[ Message |

a _ sure there _are _no
capacitors comected to the
Jacks . The sustem  will
rerform capacitance
calibration.

1] ENTER THE UALUE OF THE H]
EXTERNAL REF. CAPACITOR

©.441

wF @[ 1 ][ 2 ][ 3 ]Elear]

vr U e 1)
I;IILIILI)EMH

I J[Ese]

Comnect the test capacitor
to the .jacks

6.441 nF

eference !

Measured @

Tolerance:

oK

external reference components
| SmA DC |
| 50uA DC |
|
|

|
[ Diodes ][ AC Hipot
|

[ Resistors

Capacitors

HC Source |[  DC Hipot

Connect the diode
to the .jacks

Diode:
UF:

To verify capacitance measurement, select Capacitors.

The first step is to allow the Horizon to measure the
capacitance of the jacks, so their value is not computed as
part of the component to be measured.

Measure the capacitance of your component using an
extremely reliable tool, such as a bridge. Enter the measured
value.

Connect the component to the external jacks on the
calibration board and the Horizon measures the value
comparing it to the reference value entered. The tolerance
between the two values is reported.

Press Ok to return to the Check calibration using external
reference components menu.

Select Diodes to verify the Horizon detects polarity and
forward voltages through the diode junction.

The Horizon correctly reports the absence of a diode.
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Cconnect the diode
to the .jacks

Diode:
UF:

ox__ |
Connect the diode
to the .jacks

Diode:
UF:

external reference components
| Resistors I SmA DC I
| SoufA DC |
]
]

I
[ Diodes ][ AC Hirot
I

Capacitors

HC Source |[  DC Hiwot

Checking the 5SmA current

miliampmeter _at
check the SmA
and OK when

press
you are done.

Checking the 50 pA cuwrrent
Conmect a miliampmeter at
t ] check the S0pA
press OK when
you are done.

external reference components
| SmA DC |
| 50uA DC |
|
|

|
[ Diodes ][ AC Hipot
|

[ Resistors

Capacitors

HC Source |[  DC Hipot

The Horizon correctly reports a short between the diode
terminals.

The Horizon correctly reports the polarity and the forward
voltage of the diode.

Press Ok to return to the Check calibration using external
reference components menu.

The Horizon uses two fixed currents to perform it
measurements. Select 5mA DC to verify the value and 50pA
DC to verify the value.

Use an ammeter to measure the current through the two
jacks.

An example measurement from a Horizon was 4.946mA

Press Ok to return to the Check calibration using external
reference components menu.

Select 50uA. Use an ammeter to measure the current
through the two jacks.

An example measurement from a Horizon was 49.97pA.

Press Ok to return to the Check calibration using external
reference components menu.

Select AC Hipot to verify the AC hipot card in your machine
(should you have this feature installed).
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CHECKING THE AC
HIGH VOLTAGE
150 U
11 MG

| Touch here to activate HU

Isolation R:

As a safety precaution, the
high voltage will only be
present and be maintained
as long as the touch screen
is pressed.

Check calibration using
external reference components
Resistors I SmA DC

Capacitors

| S@uA DC

|
| |
[ Diodes ][ AC Hipot ]
| |

HC Eource || DC Hipot

CHECKING THE DC
HIGH UVOLTAGE

166 U
10 M

| Touch here to activate HU

Isolation R:

Hipvot On

As a safety precaution, the
high voltage will only be
present and be maintained
as long as the touch screen
is pressed.

CHECKING THE AC
HIGH UVOLTAGE
106 v
Frequency
Isolation R: [ &5 MR ]

[ Touch here to activate HU |

Hipot On

Check calibration using
external reference components
Resistors I SmA DC
| S5@uA DC

Diodes ][ AC Hipot

Capacitors

HC Source |[ DC Hirot

Using a voltmeter, the potential across the jacks can be
measured and compared to the applied voltage. Once the
voltmeter is across the jacks, the internal resistance of the
meter will be displayed as the Isolation R[esistance]. You
can also use this feature to measure known values of high
resistance across the jacks to test how well the Horizon
measures these values with the high voltage.

Press Ok to return to the Check calibration using external
reference components menu.

Select DC Hipot to verify the DC hipot card in your machine
(should you have this feature installed).

Using a voltmeter, measure the potential across the jacks to
be compared to the applied voltage. Once the voltmeter is
across the jacks, the internal resistance of the meter will be
displayed as the Isolation R[esistance]. You can also use
this feature to measure known values of high resistance
across the jacks to test how well the Horizon measures these
values with the high voltage.

Example of using the high voltage to measure a resistor
value. The measured resistance of 4.964MQ was placed
across the external jacks and the AC voltage was applied.

Select HC Source to verify the High Current Source of your
Horizon.
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Checking the High
Current Source

Enter the Iout value [mAl

[

1000

ES] I

(= ]l I J[(=s ]

I;IILIILI)IMH
@ I Escl

Checking the High
Current Source

)

2 3

I Elear‘l

5 &

Gewes 10

Select Current.

Enter the maximum current of the HC Source in your
machine... either 500mA or 1A.

Select Enter.

Using the Calibration Tool, place an ammeter between the
jacks.

Select Source On.

Checking the High
Current Source
i : kAt

Resist

Check the ammeter reads the correct current. The shaded
portion of the screen shows the Horizon measurements.
Compare those with your meter's measurements.

Checking the High
Current Source
Max Uolt

ET e

Select Source On to turn off the High Current Source, and
then select Mode.
Mode set to ‘Manual’ makes the Max Volt option available.

Select Max Volt.

Enter the Uout value [U]

28.0
1=
= 1Cs

( )

[ 1 2 3

| Exear]

J[=s ]

}]:nter‘

Enter the maximum voltage the High Current Source can
sustain: 28V.

Select Enter.
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Checking the High
Current Source
Max Volt 28 .0U

T

Checking the High
Current Source
Current I 1000nA
Max Uolt 28 .0U

Resist.

O . OmA

Checking the High
Current Source

Checking the High
Current Source

Resist.

Calibration History

] Hor izon 1500 [H]
Calibration Menu

Thu Oct 99 1997 ©1:57 PM
CALIBRATION
SELF TE3T

[« cONTRAST » |[  sSHUT DOUN |

Calibration System Setup

TIME & DATE |

FPRINTER SETUFP |
REFERENCE UALUES |

|
|
|
| CALIBRATION HISTORY

Using the Calibration Verification Tool, place a voltmeter
across the jacks.

Select Source On.

Check the voltmeter reads the correct voltage and compare it
to value read by the Horizon in the shaded area on the
screen.

Select Source On to turn off the High Current Source.

Select Mode to return to ‘Auto’.
Select a low value resistor, example 0.1, and place it
between the jacks of the Calibration Verification Tool.

Select Source On.

Check the measured value of the resistor, shown in the
shaded area, to the known value of the component.

Once you have performed calibration verification for the first
time on your Horizon, a log is taken of the date and type of
verification (Internal or External).

To view calibration history. Select SYSTEM SETUP from the
Calibration Menu.

Select CALIBRATION HISTORY from the Calibration System
Setup menu.
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Before calibration verification is done for the first time on
BRI Mster B E L you're the Horizon the message to the left will be reported.

this w

ok
Calibration history logs the date and type (Internal or

1071077 £ INTERNAL External) of calibration verification done on your system.

The following is an example of the printed report:

CHOICE OF HEADER

Company name: Cabletest Systems Inc.
Operator ID: Jonathan Dorfman

Date: Fri Oct 03 1997 01:29pm

CALIBRATION AND VERIFICATION REPORT

Calibration Box SN#: 123456-78
Horizon 1500 SN#:  123456-22
Reference components: PREDEFINED VALUES

Measuring Internal Resistors

Calibration card on position 1

R Nom. Min. Max. Meas. Ok

1.008 0.982 1.033 1.029 Ohm OK
10.01 9.84 10.18 10.02 Ohm OK
0.998 0.983 1.012 1.001 KOhm OK
99.8 948 104.8 100.0 Kohm OK
998 948 1048 997 KOHM OK
10.00 9.00 11.00 9.96 MOhm OK

OO WN -

Measuring Internal Capacitors

Calibration card on position 1

Cc Nom. Min. Max. Meas. Ok
1 103 98 107 101pF OK
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2 1.001 0.978 1.023 1.013nF OK
3 10.05 9.84 10.25 10.11nF OK
4 7746 7590 79.01 77.81nF OK

CHECKING THE DIODE
Calibration card on position 1
DIODE : Detected

V=87 mV

CHECKING THE HIPOT
Calibration card on position 1
AC Arcs Detected:OK

AC Current measurement:OK
DC Arcs Detected:OK

DC current measurement:OK

Calibration Verification Tool — Reference Value Measurement Guide — Calibration
Procedure

Introduction:

The Horizon 1500 Calibration Verification Tool is composed of several components that
are utilized by the Calibration Verification Software to verify that the Horizon 1500 is
within specifications

Necessary Equipment:
Philips Screwdriver
Kelvin Clips
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Instruments Critical Specifications Recommended Model
DMM (Q 2W / Q 4W) 4 Digit DC Accuracy HP34401A
LCR Bridge 4 Digit Accuracy SRS SR715/SR720

Calibration Conditions:
Warm up time: N/A

Temperature: 23°C +/-2°C

1. Remove the Protective Shell from the tool.

Remove the 4 screws holding the shell in Components are exposed.
place.
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2. Measuring the Values

g 0 T T2 T3
B R2 R3 R4 Fs RE
1o na 1ka 100 ka2 1 Mc 10 Me
0pF
T : T ’ T " - g

=
El
-
w
@
>
B
w
&
E
B
N § S
h I

| Signatures

|
=

TF1
(BLUE)

112

TP2
(RED)

Schematic of Calibration Verification Tool

NOTE: The PCB decal, used to get the residual capacitance CO.

The Components are clearly labeled on the tool:

2.1 Resistors R1 and R2 are measured at their terminals using a 4 wire (Kelvin)

measurement.

The tolerance of the resistor components is 1% the nominal value.

R1 =1000mQ
R2 =10000mQ
2.2 Resistors R3, R4, R5, R6 are measured at their terminals using a simplex

resistance measurement.

The tolerance of the resistor components is 1% the nominal value.

R3 =1000Q
R4 = 1000000
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R5 = 1000000
R6 = 100000000

2.3 The capacitors are measured at their terminals using an LCR Bridge at 100Hz.

The tolerance of the capacitor components is 2% the nominal value.

C1 = 100pF
C2 = 1000pF
C3 = 10000pF

C4||C5 = 78000pF
C6 need not be verified.

NOTE: C4 and C5 are in parallel with a combined capacitance of 78nF.
Recording the Measured Values:

The measured values must be entered within the CAL.REF file found on the
accompanying diskette with the tool.

The file can be edited using any DOS or WINDOWS text editor. E.g. Edit or Notepad.
The file has the following format:

123456-12 — Serial Number of Card

1000 > mQ
10000 > mQ
1000 50
100000 50
1000000 50
10000000 50
100 BN
1000 > pF
10000 > pF
78000 > pF

Edit the file to reflect the actual measured values of each component. The units are not
required within the file.

Once complete, save the file as text only onto the calibration verification tool diskette.
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Example File:

123456-12
1000
9994
1001
99987
1002400
10040200
101

1003
10107
78115

Company Name:
Horizon 1500 Model:
Serial Number:

Date & Time:

HORIZON 1500 CALIBRATION TOOL VERIFICATION REPORT

Please refer to the manual for the recommended method for
measuring each component

RESISTORS

R1: (mQ)
R2: (mQ)
R3: @
R4: @
R5: @
R6: @
CAPACITORS:

Ci: (PP
C2: (D]
C3: (D]
C4: (PP

Calibration verified by:
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Build Aid

Calibration Verification
CapTare
Conventions

EPO
FER™

Flex Test

Flying Leads

Hipot testing

Kelvin “four-wire” testing
Netlist

Palm Switch

Quick scan

ResTare

Smart Probe

Standard Probe

A special test parameter that allows the Horizon to
aid in the building of a product. Assists in avoiding
miswiring during product assembly.

Verifying your Horizon is maintaining measurement
within CableTest engineering specifications.
Measurement of capacitance up to a specific
location for increased measurement accuracy.

The numbering / lettering of connector pins using a
specific sequence.

Emergency Power Off

Faulty End Recognition — a unique feature of the
Horizon that enables the operator to quickly and
easily locate low voltage shorts anywhere along
the length of a product.

A special test parameter that allows the operator to
manipulate the cable while the Horizon searches
for opens, mis-wiring, and shorts. In many cases,
faults only occur intermittently depending on the
cable position.

Any product that is terminated at one end with
accessible contacts at another location.

The application of high voltage (either DC or AC) to
a product.

Accurate low resistance measurement of a
conductor or resistor. The method uses four wires
instead of two (simplex).

Groups of test points, sorted by their connections.
An optional safety feature available for the Horizon.
The default setting for low voltage tests of a
product. The scan performs a standard isolation
and continuity test on your product.

Measurement of resistance up to a specific location
for increased measurement accuracy.

An optional product available for the Horizon. The
Smart Probe currently works in conjunction with the
Build Aid feature and with the Net List Editor.
Included tool with the Horizon to use with the Build
Aid feature of the Horizon.
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Abort Fail.....ccccoooviiieie 3-5

AC Hipot
AC Overload.........ccccvveiiivereennnnen. 4-60
ATCS.coiiiiie e 4-60
Arcs Only ..o, 4-53
Degauss Cycle ......ccccceeveeeeeeinnnn, 4-59
Frequency.......ccccoovieeeiiiieneene, 4-52
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Hipot Nets Only ........ccoooiveeernee. 4-51
Leakage .......ooveveiniieeeiiieee e, 4-60
Leakage Setting..........coccoveeeennen. 4-52
Mass or Linear Scan.................... 4-54
Password Protected .................... 4-51
Settings....ccovviviiiiee 4-51
Voltage Setting .......ccc.ccoevvunrnneeen. 4-52

Adapter Text File Format ................ 9-34

Adapter Text File Format Tags
*ADAPTER* ..o, 9-34
*CONNECTOR*.......cocvrveeeeiinenn. 9-35
*SIGNATURE* ..o 9-34
FSIZE™ oo 9-35
*VERSION ..., 9-35

Adapters.......ooooii 6-3
Building Custom Adapters............. 6-3
Capacitance Tare ........ccccceeeeeeennn. 6-9
Connector Pin Conventions......... 6-11
Connector Pin Name...................... 6-8
Double Wide .........cccccevevnneenn. 2-5, 6-4
Editing Adapters ........c.cccceeunnnee. 6-16
Fixtures with Shorted Pins........... 6-14
HUGE ..o 6-4
Kelvin Adapters ........cccccceeeininnnne 6-13
Learning an Adapter.............co....... 6-4
Learning Fixtures...........cccceeeunen. 6-3
Quad Wide.......ccccvvveviiiereeee 2-5, 6-4
Resistance Tare ........ccccccoevinnnnee 6-9
Signature Components.................. 6-5
Single Wide ..........cccoovveeeeen. 2-5, 6-4
Testing Your Adapter................... 6-10
Text File Formats..........ccccoeeeeee. 9-34

INDEX

Advanced Netlist Editor .................. 4-14
ASCll.iieee e 9-3
Assembly Aid Tools
Group Scan .......ccceeeeeeeiiiiiiieee. 4-31
Group Sorting .....ceveeeeeiieciiiieeeenn. 4-33
Pin Locator ......ccceevviieeeiiiieeeee 4-35
Setup .ooveeeiii e, 4-30
Assembly Aid Tools"............cccuveeens 4-29
Auto-Diagnose ........ccccoeceeeeiiiieeeeene 7-6
AUtohipot......cceeeii 3-23
B
BacCKUPS ... 8-3
Other removable media.................. 8-3
C
Calibration..................... See Appendix D
Calibration Verification..See Appendix D
Capacitance Tare.........ccccceveeeeeiennns 3-13
Capacitors
Autolearn ........ccooeccviiieieee e 5-30
Editing Thresholds........................ 5-32
Electrolytic Components .............. 5-38
Faults......ooc e 5-39
Hipot Settings ..o 5-38
Manual Programming................... 5-35
CDA. e 9-3
Chain Scan ......cccoccvevvceieieee e 4-18
Cumulative Fault Report.................... 4-9
D
Date, setting........cccocecvvveeeeeeeeiiicnne, 3-4
DC HipOt ....oveeeeeeeieeeeeeee e 4-36
Adaptive Dwell...........cccoeeieeennnne 4-48
ATCS et 4-46
Arcs Only .....oocuveviiiieiiieee e 4-39
Bypass Dwell...........cccceeiviiinennnnn 4-47
DC Overload.......ccoooieciieeeeaaeene 4-46
Hipot Duration .............................. 4-39
Hipot Nets Only .......cccceevvvieeennnee. 4-37
Leakage.......cccooeeeiiiiiiiiieieeeeeeee 4-46
Leakage Settings.........cccceeeeinnnns 4-38

Horizon Series Tester: Programmer’s Manual iii



INDEX

Mass or Linear Scan.................... 4-40
Password Protected .................... 4-38
Regular Dwell ...........cccccceieienni. 4-47
Settings.....coevviviiie 4-38
S0aKiNG.....cvveeeiiiiiie e 4-48
Voltage Setting ........ccceeevvvnnnneee. 4-38
DC hipot test duration ..................... 4-39
DiagnostiCS........ccoevvvcvnriiieeeeeennn. 2-8, 4-9
Diagnostics - Displayed Results
ALL oo 4-9
FAIL oo 4-9
NONE ..o 4-9
PASS ... 4-9
PASS/FAIL......cvveeeeiieeeeee e 4-9
Diode
TYPES e 5-42
Diodes
Autolearn ........cccccovciieiiiieee 5-40
BI-LED Labeling .......cc.ccccuverennneee 5-50
BI-LEDs - Visual Test.................. 5-49
Editing Thresholds...................... 5-48
Faults ..o, 5-51
Label.....ccoeeeiiiieeeee e 5-43
LED & BI-LED Faults................... 5-52
LEDs - Visual Test.....ccccccceeeennne. 5-48
Manual Programming .................. 5-46
Parallel Components.................... 5-49
Phantom Components................. 5-45
E
edit adapter ......coocceveeeiiiiicieee, 6-17
Editing Test Programs..................... 4-11
Low Voltage Settings................... 4-16
Editing Your Test Program
Set Test Parameters.................... 4-11
EPO..oooie e 1-4,1-5
Error Statistics ..o 2-10
extraction delay .........cccooeiieienenn. 3-13
F
Faults
MiSWIres......cccocoveeeeeiiieennnns 4-22, 4-61
OPENS ..o 4-20

1] o] 4 (- 4-23
Test Fixtures and Faults............... 4-25
Fixed High Current Source .............. 4-61
FIXtUres ..., 6-3
Flex Test ..o 4-26
Flying Leads............ccoeeeeeiiin. 5-4
Free ENds ......oooveiiiiiiiis 5-4
G
Golden Cable .......cccceeeeviiiciiiieeeee 2-4
H
High Current Source............cccoce... 4-63
HC Resistance ..........ccccooeeeeen. 4-64
Voltage Drop .....ccooveeeeeiniieneennee, 4-64
High Voltage ...........ccccoeeeen. 1-4,1-5
Hipot Nets Only.......ccccocevevicienennnee. 4-37
Hipot Testing
AUtohipot .....ceveveiiii 3-23
Horizon
Powering Up.....cooveevviiiciiiiieieeeeee, 2-3
Shutting Down .........ccoccceiiiiineen. 2-10
|
INPUES o 3-3
Palm Switches...........ccccooieen. 3-4
Reset Fail .....ccccccvveveiiiiiiieeeees 3-3
Retest...oooi 3-3
Start Test ..o 3-3
Unused ... 3-4
Insertion Delay .........cccccveeeiiiiinneeen. 3-12
K
Kelvin Measurement
Programming With Fixture............ 5-52
Switches ..o, 5-64
L
Labels. ... 2-7
Learning Your Cable............cccoeuveeeen. 4-3
Logging Reports to File..................... 7-3
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Mass HiPot Routine ..... See Appendix C

MiSWIres ......coeveeiiiiiiiiiiiieeeenn. 4-22, 4-61

N

Netlist
Custom Hipot Settings................. 4-56
Labels ..., 2-7

nominal continuity current............... 4-64

@]

OPENS..ooiiiiiieie e 4-20

OUtPULS ..., 3-20
Fail ..o 3-20
HY ON.oe e 3-20
Pass.....cccoii 3-20
Test Over ..o 3-20

P

Palm Switches
Autohipot ..., 3-23
Enclosure Switch..............c.......... 3-24
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One Temporary .......ccccceeveeeeeennns 3-24
Start Test .. 3-23
Two Asynchronous................e.... 3-24
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Printer Setup ..o 7-4
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Programming
Capacitors ......cccceeevecivieeieeeeeee 5-30
Chain Scan......ccccceveveiiiieneee 4-18
DC HipOt....ccovieeeeeieeeeeiee e 4-36
Flex Test .o, 4-26
Flying Leads ........cccouveeiiiiieeennnen. 5-4
Free ENds ..cooooiiiiiiie 5-4
Golden Cable...........cccoceeiiiiinniie 2-4
High Current Source.................... 4-63
Kelvin Measurement.................... 5-52
Labels ... 2-7
Learning Your Product............ 2-4,4-3

Low Voltage Settings ................... 4-15
Measured Scan ........ccccccceeeeeeennne 4-16
Naming Your Test Program ... 2-6, 4-5
Nets ONlY ... 5-3
Quick Scan........cccceeeieiiiee i 4-16
ReSIStOrs ....ccoovcveeieiiiiie e 5-15
Saving Learned Product......... 2-7,4-5
Star Scan......ccoocceeeiiiieee 4-18
Start %o..eeeeicveeeeeeeee e 4-13
Switches ... 5-55

Switches and Kelvin Measurement..5-
64

Progress Bar.......ccccoeviiiiieeiiiiiieecne 3-5
Q
Quick Scan......cccccveeeveieeeeeeeee 4-16
R
Relay TeSt .. 3-5
REPOrtS ... 7-3
Operator ID.......ccccceeveeeiiiciieieeee, 7-8
Printing Test Reports ..........c......... 7-4
Serial Numbers.......ccccooeevvvvvvvvnnnnn.n. 7-5
Test Parameters........cccccvvvveveennnns 7-6
Test ReSults .......ooovvveeeeiieiiiinn. 7-6
Reset Fail ......ccvveeeeiiiiiiiieeeeeeeeeee, 3-5
Resistance Tare.........cccccceeeeeeeenennee. 3-14
Resistors
Autolearn........ccccoeeeeeiiiiiiiiiieneen, 5-15
Edit Thresholds .........cccccceeeeee. 5-18
Faults.......coovieeeeeiceee e, 5-28
HC Load Components.................. 5-25
High Current Source..................... 5-24
Kelvin Measurement..................... 5-24
6= o 1) 5-18
Lamp TestS....covveiiiiiiieeeeeeee 5-26
Manual Programming................... 5-21
Restores........oovveeeeiiiiiieeeeeeeee, 8-3
Other removable media.................. 8-3
Retest........coovvvieiiiee, 2-10
S
Safety...oovvc e, 1-4,1-5
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Sleep Mode..........coovviiiiiiieeeeeee, 3-5

Time and Date ..........cooeeuviieeeennn. 3-4
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Flex Test.......cccocl. 4-29
Kelvin Measurements................... 5-54
LEDs & BI-LEDS .........c.cccvveees 5-51
Loading the Test Code................... 4-7
Reports.......ccooeeviiiiii 7-3
Resistors ... 5-27
Retest.......cccoii 2-10, 4-8
SelecCt......cooviiiiiiiiiii e 2-8, 4-7
Start Test....cccoevveeiiee e 4-8
Switches .....ccccvvviiii e, 5-67
Test Configuration Menu................ 2-8
Test NOW ....oovveeeeeeeeeeeeee 2-9, 4-7
Testing Your Product
Start %o..eeeeeveeeee e, 4-13
Text File Format........ccococvvviinnnnnn. 9-3
Adapter Identification...................... 9-6
Continuity ...c.oooveviiieeeee e, 9-10
Isolation ........ccceeeeeeii 9-12
Low Voltage Test Parameters......9-10
Print Options........ccccooevcvivieeeneeenn. 9-20
Program ID ......ccccoeeeiiiiiiiieeeeee, 9-5
Text File Format Tags
FBOHZ e 9-16
FBOHZ ..o 9-16
*ACHIPOT™...coeiiieeeee 9-16, 9-31
*ADAPTER™......ooiiiiiieeeiee e 9-6
*ADAPTIVE® ..o 9-15
FALL® e 9-20
*APPEND*......ccoiiiieeeeeee e 9-20
*AUTODIAGNOSE-®..........ccenneee. 9-22
BITMAP® e 9-25
*BYPASS™ ... 9-15
FCABLE™ ... 9-5
FCHAIN e, 9-12
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*CONNECTOR®.....cooiiieereieene 9-7 *POSITION® ... 9-6
*CONTINUITY™ e 9-10 *PRINTER* ... 9-21
*CUSTOM™ ... 9-32 *PROMPTFILE®......cooiiiiiieiee 9-24
*DCHIPOT"....oeiiieeiieee 9-15, 9-31 *PROMPTS ...t 9-24
*DIODES ... 9-32 *PROTECTED" .....ccoeiieiiieeee 9-15
FDWELL™ i 9-15, 9-16 *RECTIFIER*.....ooiiiiiiiiiece 9-32
*ELECTROLYTIC .....veiiieeienne 9-32 *REGULAR™ .....ooiiiiiiiciecee 9-15
FEAIL® L 9-20 *REPORTS™ ..o 9-20
Bl | SR 9-20 *RESISTOR” ....oiiiiiieieeeeee 9-29
FELEX™ i 9-13 *RESISTORLED* .......cccocieeeee 9-32
*FOOTER ... 9-23 *REVERSED*.......cccoiiiieiieeeene 9-32
*FORMFEED*........ccooiiieieene 9-20 *SCHOTTKY™ .o 9-32
*FORWARD™ ... 9-32 *SERIALNUMBER* .........ccccoeee. 9-22
*GENERIC™ .....ooiiiiiiiiieeeies 9-32 *SHIELD ..o 9-27
*GERMANIUM® ..o 9-32 FSIGNAL™ e 9-32
*HCDROP™ ... 9-31 FSOAK™ ..o 9-15
FHCLOAD ...t 9-31 FSTARY .o 9-12
FHCRES™ ... 9-30 FSWITCH™ o 9-27
FHCVOLT™ oo 9-31 FTARE™ ..o 9-31
*HEADER™......cooiiiiieeeeeee 9-23 *TESTPARAMS* ... 9-22
*HIPOTNC ..o 9-15 *THRESHOLD™ .....cooiieiieeee 9-14
*ISOLATION™ ... 9-12 VALUE™ ... 9-29
*KELVIN® Lo 9-11, 9-29 *VISUAL™ ... 9-31, 9-33
*LEAKAGE™ .......cccoeiieee 9-15, 9-16 FWIDTH™ e 9-21
FLED™ e 9-32 Time, setting ..o 34
*LEFTMARGIN®......coiiiiiiiiiieeene 9-21 Tools ....cceenneee. See Assembly Aid Tools
*LINEAR ..o, 9-16 Touch Screen Failure....................... 3-14
MASS™ .. 9-16 Turn on your Horizon ...........cccceeeneee. 2-3
INET e 9-26 Vv

FONFAIL® ..o 9-25

PASS” oo 9-20 VOIUME ..o 3-5
*PASSFAIL* ..o 9-20
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