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Safety Notices

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 this
documents.

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.

The Fusion has built-in safety systems:

1. Interlock: EPO (Emergency Power Off) switch connected to the Fusion’s I/O can be used
as emergency high voltage shut off.
2. Software Safety: The Fusion 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 an immediate High
Voltage test to follow a passed Low Voltage test. QuadTech does not take responsibility for
injury caused by the ‘Autohipot’ option.

Product marked with this symbol (ISO#3864) when you must refer to the
instruction manual in order to prevent injury or equipment damage.

| D

Product marked with this symbol (IEC417) indicates presence of direct current.

Product marked with this symbol (ISO#3864) when voltages in excess of 1000V
are present.

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.

Examples of Fusion Script Language

@< 49 p
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1 Introduction

1.1  Warranty

uadTech

T50 5001 Certified

QuadTech warrants that products are free from defects in material and workmanship and,
when properly used, will perform in accordance with QuadTech’s applicable published
specifications. If within one (1) year after original shipment it is found not to meet this
standard, it will be repaired or, at the option of QuadTech, replaced at no charge when
returned to a QuadTech service facility.

Changes in the product not approved by QuadTech shall void this warranty.

QuadTech shall not be liable for any indirect, special or consequential damages, even if
notice has been given of the possibility of such damages.

This warranty is in lieu of all other warranties, expressed or implied, including, but
not limited to any implied warranty or merchantability of fitness for a particular
purpose.

1.2  Service Policy

QuadTech’s service policy is to maintain product repair capability for a period of at least
five (5) years after original shipment and to make this capability available at the then
prevailing schedule of charges.
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Introduction

1.3  Specifications
1.3.1 Resistance
Parameter Stimulus Range Accuracy Resolution
100mA 0.000Q2 to 9.999Q +£1%,£50mQ 1mQ
100mA 10.00Q to 39.99Q £1%,£50mQ 10mQ
ImA 40.00Q to 99.99Q +1% 10mQ
ImA 100.0Q to 399.9Q 1% 100mQ
1mA 400.0Q to 999.9Q 1% 100mQ
ImA 1.000KQ to 3.999KQ 1% 1Q
Z'Y&ire Resistance 100pA 4.000K< to 9.999KQ +1% 10
casurement
100pA 10.00K< to 39.99KQ 1% 10Q
10pA 40.00KQ to 99.99KQ 1% 10Q
10pA 100.0K<Q to 399.9KQ 1% 100Q
Auto 400.0KQ to 999.9KQ +3% 100Q
Auto 1.000MQ to 9.999MQ +5% 1KQ
Auto 10.00MQ to 50.00MQ +£10% 10KQ
100mA 0.000Q to 9.999Q +1%,£5mQ 1mQ
100mA 10.00Q to 39.99Q +1%,£5mQ 10mQ
ImA 40.00Q to 99.99Q 1% 10mQ
1mA 100.0Q to 399.9Q 1% 100mQ
4-Wire Resistance ImA 400.0Q to 999.9Q +1% 100mQ
Measurement 1mA 1.000K< to 3.999KQ £1% 1Q
100pA 4.000K€ to 9.999KQ +1% 1Q
100pA 10.00KQ to 39.99KQ 1% 10Q
10pA 40.00K€ to 99.99KQ 1% 10Q
10pA 100.0KQ to 399.9KQ 1% 100Q
1.3.2 Capacitance
Range Accuracy Resolution
100.0pF to 999.9pF +2%+10pF 0.1pF
1.000nF to 9.999nF +2% 1pF
10.00nF to 99.99nF +2% 10pF
100.0nF to 999.9nF £2% 100pF
1.000yF to 9.999pF +2% InF
10.00yF to 99.99uF +2% 10nF
100.0yF to 999.9puF 2% 100nF

Fusion Guide
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1.3.3 High Voltage DC

Parameter Range Accuracy Resolution
Voltage (Model QF4) 50VDC to 3000VDC | £1%,£5VDC 1VDC
Voltage (Models QF2 and QF3) 50VDC to 2500VDC | +1%,£5VDC 1VDC
Current InA to 3mA +3% InA
Dwell Time 100ms to 600s +1%,+50ms 10ms
Ramp Time 0Os to 100s +1%,£50ms 10ms
Fall Time 0s to 100s +1%,+50ms 10ms
Discharge Time 0Os to 1200s +1%,£50ms 100ms
IMQ to 49MQ +3% IMQ
Insulation Resistance POME to 49OME> % [ME>
500MQ to 1.999GQ +10% IMQ
2GQ to 100GQ +20% IMQ
1.3.4 High Voltage AC
Parameter Range Accuracy Resolution
Voltage (Model QF4) S0VAC to 3500VAC | £1%,+5VAC 1IVAC
Voltage (Models QF1 and QF3) S50VAC to 2500VAC | +1%,£5VAC 1IVAC
Current 1uA to 25mA +3% 1uA
Dwell Time 500ms to 600s +1%,+50ms 10ms
Ramp Time 0s to 100s +25% 10ms
Fall Time 0Os to 100s +25% 10ms
Discharge Time 0s to 1200s +1%,£50ms 100ms

1.4 Accessories

Fusion includes the following accessories:

e AC power cord

¢ Ground probe

e Instruction manual

e Calibration certificate

Fusion Guide
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2 Installing Fusion

2.1 Unpacking the Fusion

As you unpack your system, you will find one or more of the following items. Please
refer to your packing slip to ensure all ordered items are present.

¢ Fusion (two boxes)

e Power supply cable

¢ Ground probe

e Instruction manual

e Calibration certificate

¢ Connecting cables

e Digital hand-held probe (if ordered)

@ Carefully inspect the shipping containers for mishandling or damage due to transit. If visible damage is
found, QuadTech suggests that the carrier's representative be present when opening the container.
Carefully inspect all items as they are removed from the shipping containers and immediately report
any lost or damaged parts to QuadTech or an authorized QuadTech representative.

2.2  Environmental Requirements
2.2.1 Input Voltage

105VAC - 130VAC, 60Hz, SA

2.2.2 Physical Specifications
2.2.2.1 Dimensions and Weight

Unit Dimensions Weight
Main 177w X21.57dX9”h 35 1bs
Expansion — QF1, QF3, QF4 177w X 21.57d X9’ h 55 1bs
Expansion — QF2 177w X21.57d X9”h 45 lbs

2.2.2.2 Shipping Dimensions and Weight

Model Dimensions Weight
QF1, QF3, QF4 27.5”wX285”dX31.25"h 150 Ibs
QF2 27.5”wX285”dX31.25"h 140 lbs

2.2.3 Environmental Specifications

Ambient Temperature:

Operating 0°C - 55°C
Non-Operating 0°C - 45°C

Fusion Guide
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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/s2 (0.25G)
Non-Operating 11.76 m/s2 (1.2G)
Shock:

Operating 29.4m/s2 (3G)
Non-Operating 490 m/s2 (50G)

Corrosion Gas:
No Corrosion Gas

2.3  Site Requirements

The installation site must provide a properly wired and grounded power outlet. Circuits connected
to air conditioners and devices that generate significant transient electrical noise should be
avoided.

Electrostatic discharge in the vicinity should be minimized by avoiding high resistant floor
material and carpeting that does not have anti-static properties. The unit should be located away
from areas that generate electromagnetic interference (for example, transformers, power
distribution panels, and motors). The unit should not be installed where the atmosphere contains
corrosive elements that may damage the unit.

The Fusion should be installed on a flat sturdy surface at a comfortable height for operators to
work at.

It is not recommended to install the unit on any angle other than horizontal (with all four chassis
rubber feet touching the surface) or on a 90 degree angle from that reference.

Fusion Guide 13



Installing Fusion

2.4  Connecting the Fusion

1. Set up the two Fusion boxes so that, when facing the Fusion, the box with the touch screen is
on the left, and the box with the switch cards is on the right. For purposes of explanation, we
will refer to the box with the touch screen as the “control” box and the box with the switch

cards as the “switch” box.

Switch box:

Control box:

Front View

Switch box: Control box:

Rear View
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2. Connect AC (IN) on the switch box to AC (out) on the control box.
Connect High Voltage on the switch box to High Voltage on the control box.
Connect DC power on the switch box to DC power on the control box.

3. Connect CTRL (A) on the switch box to CTRL (A) on the control box.
Connect COM (IN) and the A plug above it on the switch box to COM (IN) and the A plug
above it on the “control” box.
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Connect CTRL (B) on the switch box to CTRL (B) on the control box.
Connect COM (Out) and the A plug above it on the switch box to COM (Out) and the A
plug above it on the “control” box.

Connect the external power supply (see table below) to an appropriate power supply.

2.5 Connecting Accessories
1. Plug the probe into the plug on the front of the switch box.

Connect
probe here

2. Ifusing a printer, connect it to the parallel port on the control box.
If using a keyboard, connect it to the keyboard port on the “control” box.
If using a monitor, connect it to the VGA port on the “control” box.

Connect printer
here

Connect monitor
here

Connect
keyboard here
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3  Getting Started with Fusion

3.1 About the Front Panels

The Fusion consists of two boxes, each of which has a front panel. One box offers a
touch-screen display, set of status lights, pair of test buttons (for starting and stopping
tests), diskette drive (for backing up and restoring data), and power switch.

Status lights

Test buttons

Diskette drive

Power switch

Touchscreen
The status lights indicate the following:
e Fail is lit when the test has failed
e Pass is lit when the test has passed
e HV is list when a High Voltage test is being performed
e Danger is lit whenever there is the potential for danger, such as during any test

The second box contains the switch cards to which you attach adapters and/or products to be
tested, and is where the external probe is attached.
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3.2 Powering On and Off

Turn on the Fusion by using the power switch located on the front of the unit, below the
diskette drive. Once the system successfully initializes, the Fusion Main Menu appears:

To turn off the Fusion, from the Main Menu, the EST mode Main Menu or the CableTest
Mode Main Menu, press Shut Down. You will be prompted when it is safe to turn off the
power switch (located at the rear of the unit).

3.3 Navigating through the Fusion Screens
The Fusion has a touch screen that you use to operate the product.

What happens when you press a button on the touch screen varies from screen to screen,
but in general, pressing a button does one of the following:

e cycles through the available options
e toggles a checkmark on and off, indicating the feature is enabled or
disabled O

e opens a new screen
Some buttons have arrows on them, which you press (instead of the button) to increase or

+« Select -
decrease a value.

Screens that allow data entry offer an on-screen keyboard.

] DC Hivot ESettings [
High leakage current
JEEE

On this keyboard, watch for these special keys:

¢ BS is the backspace key
¢ Esc is the “escape” key, which usually closes the screen
¢ Arrow keys (on some screens) allow you to choose measurement (e.g. uA or mA)
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Some screens allow you to choose items from a list. These screens offer a set of arrow
buttons you use to highlight an item in the list (for example, a directory to be opened).

E] Up in the list

[3 Down in the list

[BE] To top or bottom of list

E] E] Left or right in display (for example, to display a full line of information)

3.4  About the Fusion Main Menu

The Fusion Main Menu allows you to choose from the two Fusion modes (see section
3.5). It also allows you to change the screen contrast (see section 3.6) or shut down the
Fusion (see section 3.2).

To return to the Fusion Main Menu from one of the modes, press the arrow key '=J on
either mode’s Main Menu.

3.5 About the Modes

The Fusion includes two modes of operation: CableTest mode and Electrical Safety
Testing (EST) mode. Both modes allow you to program and carry out product tests, but
the modes differ from each other in some important ways.

The tests performed in CableTest mode apply to the whole product, while the tests
performed in EST mode apply only to a specific element (typically, a wire) in the
product. For example, CableTest mode tests an entire cable, while EST mode can test just
a few wires in that cable.

The test methodologies used to conduct testing are, in CableTest mode, built-in and
cannot be changed. In EST mode you can use automatically-determined methodologies,
or customize your own. For example, a high voltage test conducted in CableTest mode
will use built-in parameters and methodologies, while the same test conducted in EST
mode can run based on customized parameters.

The order of the steps involved in a test is, in CableTest mode, determined by the system.
In EST mode you can choose your own order of operations. For example, a high voltage
test conducted in CableTest mode will test each of the elements of the cable in an order
determined by the system. The same test conducted in EST mode will perform steps in
the order you specify.

In essence, if you want highly automated tests, use CableTest mode. If you want to be
able to customize your tests, use EST mode.
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Main Menu - Ul.0.82

Tug. Jan-11-2085 @2:59 A Tug: HFP-2-2883 86:25 FPM

Test, |[  Initislize Test, || Initialize

Program Test

J ]
Self-Test | Self-Test |
J J

[
[ Prodram Cable
[
[

[

J [

Edit Adarter ||  Sosten Setur [
J [

Shut. Down .

Both modes allow you to:

J(
Edit RAdarter ][ Sgstem Setur
J [

Shut Down .

Backur Backur

e Edit adaptors (see chapter 7.0)

e Back up and restore your data (see chapter 9.0)

e Initialize the system, performing a self-diagnosis of the measurement instruments
¢ Perform a Fusion self-test, verifying the switching system

e Set up the system for your unique needs (see chapter 4)

¢ Shut down the Fusion (see section 3.2)

For instructions on using CableTest mode, see chapter 5.0. For instructions on using EST
mode, see chapter 6.0.

3.6 Changing Screen Contrast

If necessary, you can increase or decrease the contrast of the screen display. From the main
screen, press the up or down arrows on the Contrast button.
[ ~ Contrast - ]

3.7 Levels of Taring (Offset)

With Fusion, you can tare (CableTest mode) or offset (EST mode) at three different levels:

o System level (all of Fusion) — set in system settings (see section 4.0)
o Adapter level (just for a specific adapter) — set in adapter settings (see section 7.0)

o Fixture level (just for a specific product) — set in test program (see chapter 5.0 (CableTest
mode) or chapter 6.0 (EST mode).

3.8  About Passwords

Password protection for all but the main menu and test-related screens can be enabled. If it is
enabled, you will be prompted for a password when performing any functions other than those
related to tests.

3.9 Using Fast Load

The Fast Load function lets you quickly search through long lists of directories or test file names.

PR rTseraremE - From any test screen that lists items (directories, test names, etc.),
TEST CABLE Box REV-1 press the center of the screen to display the Select element by typing

% % % % screen. Enter the element (directory or file) to be loaded and press
B8] B3] @ Enter. You can enter partial names to get a list of matching items.

A.Z |[ Srace Bar |[clear]|

—
L
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4 System Setup

4.1 Introduction

Each product-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 set up your production flow, and have little to do with the actual testing process.
The Fusion allows you to make these decisions once for your shop (although you can
change them any time the need arises). Once they are set, a password protects them so
that they cannot be changed casually.

p—rar ] - From either the EST Mode or CableTest Mode Main Menu, press
System Setup to access the System Setup screen. Settings made in one
mode apply to the other.

InPuts Outruts

Time and Date Passwords

Llean Relavs Falm Switch

Temreratures

[ ) )
[ JI )
[ General ] [ Service ]
[ JI )
[ ) )

=

System Setup allows you to:

e Specify which inputs you want to use and how you want them to behave (see section 4.2)
e Set time and date (see section 4.3)

e Set general customization options, including test-related options (see section 4.4)

e Clean relays immediately (press Clean Relays)

e Display temperatures within the two Fusion boxes (press Temperatures)

¢ Specify which outputs you want to use (see section 4.5)

e Set and manage passwords (secure access to functions) (see section 4.6)

e Use services (such as testing the touch screen or isolation of test points) (see section 4.7)
e Set up automatic hipot testing (see section 4.8)

4.2 Inputs

The Fusion has three isolated inputs available through ports on the left side (see chapter
1). Using these isolated inputs, the Fusion can be incorporated into a PLC or automatic
tester. Alternatively, these inputs can be used to implement external control. Use this
function to implement these inputs.
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T corerworeamm—m-] - From System Setup (see section 4.1), press Inputs to display the
Isolated Inputs screen.

ez ) . . :
e ) — Press each of the inputs to scroll through the following options:

e Unused (default value) means the input is disabled.

e Start Test means to test this input. In order to start, the control line
must be externally activated, usually by applying a 12VDC —
24VDC stimulus.

e Reset Fail means to reset this line after the product fails during a test.
Reset must be done before further testing can occur. One possible
use of this is to verify the test fixture setup.

e Retest means to perform the test again (if the product failed the first
time).

e Test Resume means to not require operator input to resume a paused
test.

W Make sure that you only choose options for inputs you actually plan to
use. Others should remain at the default value of Unused. Failure to set
inputs properly could cause your Fusion to “hang” unexpectedly because
it might be waiting for one of these inputs to be actuated.

To return to System Setup, press OK.

4.3 Time and Date

Use this function to set the Fusion’s internal clock and calendar.

T—reerw ream—r| - From System Setup (see section 4.1), press Time and Date to display
T ) the Time and Date screen.

Dte | [TzzmmmE ] ) ) .
e To enter the time, press Time to display the Set Time screen. Press

the arrows and then 0..9 to show numbers on the touch screen. 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. To return to Time
and Date, press Enter.

e To enter the date, press Date to display the Set Date screen. Dates
are entered using the mm/dd/yyyy convention/format. For example,
October 16, 1997 would be entered as 10/16/1997. To display
numbers on the touch screen, press the arrows and then 0..9. To
return to Time and Date, press Enter.

To return to System Setup, press OK.

4.4  General Setup Functions

Use these functions to customize the Fusion for your preferences.
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T rveera——) - From System Setup (see section 4.1), press General to display the

v J@ [_eewe== J@| General Setup screen.
[ Rezet Fail | [ [ Fail |[romers ]
(

Feim 1o )0 [ o reee )| ® VOlUMe —set the internal speaker volume to a value from 0 (softest)
ssleer toder | C_mma_1 to 7 (loudest).

(e o J( o )| o Reset Fail— choose whether, if a product fails, an
acknowledgement will have to be entered before testing can
proceed. The acknowledgement is the supervisor’s password.

¢ Relay Test — choose whether to have the internal relays tested and
cleaned as a part of self-test and before every testing session.

o Sleep Mode — Choose the amount of time after which, if there is no
activity on the Fusion, it will go into power save mode. In this mode,
the touch screen is turned off and the front panel lights flash. Simply
touching the screen reactivates the system. Use the arrows to
increase (up arrow) or decrease (down arrow) the interval in one
minute intervals.

e Progress — choose whether the progress bar of the test will be
displayed on the screen.

e Fail — choose one of the following options:

e Abort: If a product with multiple states (switches) has a failure, the
test will abort and the product will fail.

o Retry: If a product with multiple states (switches) has a failure, the
operator will be prompted to try the same position again until the
position passes or the test is cancelled.

e Ignore: If a product with multiple states (switches) has a failure, the
failure will be logged and testing can continue on the product.

e Prompt: During a test with multiple states (switches), a failure will
cause the Fusion to prompt the user to choose whether to abort the
test, ignore the error and continue, or retry the test.

e Opt. Package — Use for additional packages and language control.
See section 4.4.1.

e Remote Opt. — Setup options for Fusion Control using RS232. See
section 4.4.2.

To return to System Setup, press OK.

4.4.1 Opt. Package Settings

Use these functions to uninstall or reinstall the Advanced NetList Editor, or to change the
language used in the interface.

TE—cComcoassmm|  From General Setup (see section 4.4), press Opt. Package to display a
/ ceball peliisl Goiioe | new screen.

[ Uninstall Netlist Editor ]

[ Landuade ]

4411 Installing Advanced NetList Editor

The Advanced NetList Editor is installed by default. This function is only needed if, for some
reason, it was un-installed.
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1] Do you want to [

install package?

Yes Ho I

Tegyinirns e H 4K

[Package Installation Warninfd)
his {acka e was previously
unins alle From he system.
To contiwn he stallation
rouvide

Dhtalned by Duntac%lng the
Factory

[ Enter Override Hey H]

[ ° )
e 1t J[ = 1[= ](=s |
| | | B |
| | | |
I | e |

EEIE

Proulded override key is
not valid

Try again.

(] Enter Registration Key H]

[ E )
(e 1t 1= 1= 1[=s ]
L2 s 1 J[ 7 ][===]
\ﬁllgllﬂllﬂl}E
nter|
Lec Il = J[= 1
Bl ____Registration ___1O)

The proulded regxstratxon key
iz not val
Try again.

4412

To install the Advanced NetList Editor, from the Opt. Package screen
(see section 4.4.1) press Install Netlist Editor. You are prompted to
confirm the installation.

To continue the installation, you need an override key, for which you
must contact QuadTech.

@ You must provide the unit's serial number as well as the Uninstall
Verification Key you recorded when uninstalling the editor (see section
4.4.1.2).

Enter the override key provided by the factory.

If there is an error when entering the override key, this message
appears. Press OK and try again. If the message persists, call the
Fusion Technical Support.

Enter the registration key provided at the time of purchase.
If there was an error when entering the registration key, this message

appears. Press OK and try again. If the message persists, call the
Fusion Technical Support.

Uninstall Advanced NetList Editor

The Advanced NetList Editor is installed by default. This function is only needed if, for some
reason, you want to uninstall this feature.

[ Uninstall Warning H]

u are about to permanentlg

uninstall one or more of

?tlnnal softuware Eackages
is screen

ter dismissing 2
ou will be given the option
o abort the uninstall

£ you choose to proceed with
the uninstall, the package
will be remowved and gou will
e provided with a wvalidation

ox

you uant t

o
Permanently uninstall package

Tegyinirns e H 4K

To un-install the Advanced NetList Editor, from the Opt. Package
screen (see section 4.4.1) press Uninstall Netlist Editor. A warning
message appears, which you should read carefully. Use the up and
down arrows to scroll through the warning message and press OK to
continue.

When prompted to confirm:

¢ to permanently uninstall the Editor, press Yes
¢ to abort the uninstall process, press No.
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P TErarnsahw o  Write down the displayed validation key. Fusion support will require

E - FITBOZWIT T )I this key if the Editor is re-installed.

(2 1s e 17 J(===]| To returnto the Opt. Package screen, press Enter.
(s 1= 1=~ 1= ]

I | B | B [ |)‘

44.1.3 Default Language

This function is for future implementation (currently only English is supported). When
implemented, it will allow you to choose a different language for the operator’s screens (the main
menus and screens within the Test operation).

s orswo o) - From the Opt. Package screen (see section 4.4.1), press Language. A
list of available languages appears.
DIB[D @ The selected language will only change the operator's screens. All other
B (Grest [ ) screens will remain in English.

4.4.2 Remote Opt. Settings

Use these functions to set up external/remote control of the Fusion.

e mmEmmeTeamme - From General Setup (see section 4.4), press Remote Opt. to display the
( B5232 Control J Set Remote Options screen.

{ Ear Code Options ]
=« )
4.4.2.1 RS232 Control

@ NetBIOS is currently unavailable.

e nTraacessms - From Set Remote Options (see section 4.4.2), press RS232 Control to
Eemote Control display the RS232 Remote Options screen.

Renote Data

FPort Settings

Enable Remote O

L ox ]

TEmrreannramatteaems  Press Remote Control to display the RS232 Control Options screen. The
individual options enable/disable the following functions:

e 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.
e Test Over: Controls the TestOverOn and TestOverOff commands.

e Test Resume: Controls the TestResumeOn and TestResumeOff commands.
e Test Pause: Controls the TestPauseOn and TestPauseOff commands.

To return to R$232 Remote Options, press OK.

Soreen Pass

Start Test Fail

Reset Fail High Ualtage

HEEAEE

Retest Test Ouer

ODEEEE

Reset Unit oK
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REZ23Z Data Transfer Options|h

Test Results

[ RS—252 Settings ]

Fort|[ COM1 || Bits|[ g

SEEEd 115200 Stop || 2
Flow |[Hardware] |Parits|[ Hone

[ S22z Remote Opbions ]

Remote Control

Remote Data

Port Settings

Enable Remote O

4.4.2.2 Bar Code Options

[ Ear Code Options [&d]

[ Bar Code Reader ]

] Bar Code Reader Options [0

Separator String 1

4 Header Code ¥ STH
Disabled

= ]

4 Reader Port ¥

Press Remote Data to display the RS232 Data Transfer Options screen.

Use the Test Results option to specify if results are to be returned to
the Host PC at the end of a test.

To return to RS232 Remote Options, press OK.

Press Port Settings to display the RS-232 Settings screen. Press each
button to scroll through its available options.
e Port: Choose either COM1 or COM2.

e Speed: Choose 1200, 2400, 4800, 9600, 19200, 38400, 57600, or
115200.

o Flow: Choose Hardware (only option).

o Bits: Although words of 5, 6, 7 and 8 bits are theoretically
supported, only 8 bits is supported at this time.

e Stop: Choose 1 or 2 stop bits.

o Parity: Choose None, Even, Odd, Zero or One

To return to RS232 Remote Options, press OK.

Press Enable Remote to enable or disable the remote function.
To return to Set Remote Options, press OK.

From Set Remote Options (see section 4.4.2), press Bar Code Options.

The Bar Code Options screen appears.

Press Bar Code Reader (the Bar Code Printer function is for future
implementation).

Set:

e Separator String (test name separator).
o Header Code (barcode reader programmed prefix).

¢ Reader Port (only Keyboard emulators are supported at this time).
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4.5 Outputs

The Fusion has three contact closures that are tied to specific internal events and are made
available at the port on the side of the box (see chapter 1). As with the inputs, these are designed
for use in setting up external indicators, or for incorporating the Fusion into an automatic system.

PEmmcoreaoneammE - From System Setup (see section 4.1), press Outputs to display the Isolated
Outputs screen. Press each button to cycle through the possible settings for

[Outeat 2 | == )
Sutent 2 — each output:
Output 3 Unuse ril

¢ Unused: None of the outputs are active.

Pass: The product passed all required tests.

o Fail: The product failed one or more required tests.
e HV On: The high voltage power supply is active.

e Test Over: The testing cycle is completed.

e Test Pause: The test pauses for operator input.

To return to System Setup, press OK.

[l=]
=
[ ]

4.6 Passwords
4.6.1 Working with Passwords

The Fusion offers password-protection to restrict access to specific functions, preventing
untrained or unauthorized people from inadvertently modifying test programs or vital system
parameters. If password protection is enabled, users need a password to access all but the main
menu and the test-related screens and password-protected functions are identified by a small key
1 icon on their buttons on the Main Menu.

e amems - From System Setup (see section 4.1), press Passwords to display the

Password Privilege

oseryice Password Settings screen.

Operator

E] G (Bt | (Eeric ] @ The default password is 1234. It is highly recommended that you change
[*] [eaa][cancer |[ox | this as soon as you put the Fusion into use on your production floor, if
you are using passwords.

To delete a password, highlight it and press Delete.

; Make sure that you do not delete all passwords. Always leave at least one password active or you will
be locked out of password-protected functions.

4.6.2 Adding Passwords

B Enter Pacsword H  To add a new password, from Password Settings (see section 4.6.1),

( =i 25733 — J press Add to display the Enter Password screen. Input a password of
S R [ [ four numbers (from 1000 — 9999). Make sure that you either
== )MH memorize it, or write it down and put it in a safe place. Press Enter to
o 1[===]

display the Enter Password Type screen.

Press the type you want for this password (passwords of all types
provide the same level of access to Fusion) and the Password Settings
screen reappears.
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s Repeat these steps as necessary to set up all the passwords you want.

Superuisor .
e — i \\hien you are finished, press OK to return to System Setup.

EIEIEI Delete | [ Enable | [{]
E' [Add | [ cancel |[ oK |

4.6.3 Disabling Passwords

You can disable password protection, if desired.

Emmreerrmoreeammms  To disable password protection, from Password Settings (see section

Password Privilege

S — T | 4.6.1), press Enable to toggle between enabled and disabled.

When passwords are disabled, the key symbol s no longer

ElE”Zl Delete |[Enable | [ : H
Bl [osslgeeer] L] displayed on any of the buttons on the Main Screen.

@ It doesn’t matter what password is highlighted when you press Enable:
the function applies to the whole password-protection scheme, not just
the highlighted password.

Press OK to return to System Setup.

4.7 Service

These functions allow you to perform basic service and maintenance.

v raEstreammmr) - From System Setup (see section 4.1), press Service to display the
(__Erint Setwr }l s Tare Service Settings screen.

[ Car Tare [ Update

)
%
[ lsolation | Make certain no Fusion adapters or interface materials are connected to
{ L) { the system.

[ Zouchscreen | oK

@ The Config option is reserved for service personnel. Calibration is for
future implementation.

Press OK to return to System Setup.

Brint Setue Res Dffset

Car Offset Update

LCalibration HU Tests

[ JI )
[ JI )
[ Config ] [ Isolation ]
[ JI )
[ JI J

Touchscreen oK

4.7.1 Basic Functions

e To print all your system setup settings to the printer attached to the
Fusion’s LPT port (see chapter 1), from Service Settings (see section
4.7), press Print Setup.
e For CableTest mode, to tare out the capacitance of the installed
Remoue all adarters From switching modules on the Fusion, from Service Settings (see section

sustem and press OK to

perform tare. 4.7), press Cap Tare. This must be done if cards are changed.

oK H Cancel |
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[Perform a Capacitive Offsetfd]

of the Susten
Remowe all adarters from
sustem and Fress OK to
rerform of fzet.

[[=]
=

Cancel

UEEEED
LEEORE
EHEHEL
EREEEEE
COOO0E

MEDEMHE
LEEEEE
EHOMEDOE
HEDEFE
EEDEBED

[ Perform Resistance Tare |G
of the Sustem

Insert tare adapter(sl

sequentially in all

positions to run tare.

oK H Cancel |

] Perform Resistance Offset |d]
of the Suctem

Insert shorting rludis)

seauentially in all

Fositions to run offset.

[ oK ] [ Lancel l

[T Perform Update of the H]
Softuare
Upgrade done succesfully?t

Press CAMCEL to exitt

oK | ‘ Cancel

e For EST mode, to offset the capacitance of the installed switching
modules on the Fusion, from Service Settings (see section 4.7), press
Cap Offset. This must be done if cards are changed.

e To test each of the possible touch screen positions to make sure they
are working correctly, from Service Settings (see section 4.7), press
Touchscreen. A touchscreen display appears.

Touch each of the displayed positions in turn. As you touch it, it
goes dark.

If you have a bad position, or if you wait more than 30 seconds
between button pushes, an error message appears. Press the screen to
return to Service Settings.

e For CableTest mode, to tare out the resistance of the installed
switching modules on the Fusion, from Service Settings (see section
4.7), press Res Tare. This must be done if cards are changed.

W To perform the Resistance Tare, you must have a Positron shorting plug.
Contact your sales representative for more details.

¢ For EST mode, to offset the resistance of the installed switching
modules on the Fusion, from Service Settings (see section 4.7), press
Res Offset. This must be done if cards are changed.

W To perform the Resistance Offset, you must have a Positron shorting
plug. Contact your sales representative for more details.

e To update Fusion client software, from Service Settings (see section
4.7), press Update. You are prompted to confirm. Insert the first of
the provided diskettes (labelled 1 of n) and press OK.

Once complete, press Cancel.

@ If your system is operating through a network, the update only affects the
machine where the Update function was run. You will need to update the
files located on the network server manually, or run Update from the
network server machine, to have updates apply to all systems in the
network.
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4.7.2 Testing Isolation

[a] Action Reguired ]

ﬁemoue all adapters, CUT or
MUX cards*t

An isolation test for all the
lavailable oints of
sustem will be performed.

Test Points
[P

Found: 20

Founahyoreaen PRE Faests

g

[ Minimum Isolation 3]
Resistance [KfR1

100 .0

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

Isolation Test
Isolation

Founahyoreaen

PRE Faests

g

[ Test Report H]
Reported Results: Fail
Test Pro;
01/01/19?0 00 00
#Het (C1.CardO— Sgs]A)Shurted
thNet(Cl .Cardd-3uys
m
#¥Met (C1.Cardd- SgslS)Shurted
to Met(Ci. Cardd=Sus

rrnenens Evd of Repoxt ~rneeee

[ Brint || ok |

To test the isolation of all installed test points in your Fusion, from
Service Settings (see section 4.7), press Isolation.

Remove all adaptors and products from the Fusion and press OK.

The Fusion learns the number of available test points.

The isolation resistance between points is verified at a default level of
100kQ. Change this level if desired and press Enter to continue.

Switchcard isolation is verified.

If a fault is found, the Test Report window lists the points that failed.
To return to Service Settings, press OK.

4.7.3 Setting HV Test Defaults

[1] Service Settings 7

AC Hirol Test

OC Hirot Test

If you suspect a faulty Hipot or High Current Source during testing,
use this feature. From Service Settings (see section 4.7), press HV
Tests. A new screen appears.

@ This option will only be enabled if a Hipot is installed in the Fusion.
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4.7.3.1 High Voltage Sources: AC Hipot Test

[0 Action Required 3

emove all adapters, CUT or
MUY cardst

An_ icolation test for all the
available oints of the
sustem will be performed.

[ Minimum Isolation 3]
Resistance [KfR1

100 .0

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

1] AC Hipot Settings i

[ Leakage Limit ] |n#: g:g
[ Hirot Duration |
[ Scan ][ Mare Oft. I oK I

[ Test Report =]
Repurted Results: Fass/Fail

Test Program:

@1 QL 1970 OO 100 100

*DC arc Net(Cl.Card@-—-SuysQ)
C1.Card@—3Sysly
C1.Card@—Suys2)
C1.Cardo—Sys3)
C1.Cardo—Sys4d)
C1.Cardo—Syss)
C1.Cardo—-3yse )

BErint OK

From the HV tests settings screen (see 4.7.3), press AC Hipot Test. You
are prompted to remove all adapters or products for the Fusion.

You are prompted for the minimum resistance to be used by the safety
isolation test.

A safety isolation test is done. If the isolation test passes, the AC Hipot
Settings screen appears. For instructions on using this screen, see
section 5.5.3.

To carry out the test, from the HV Tests screen (see 4.7.3), press OK.

You are prompted to confirm that you want to perform test. During the
test, details are shown. If the test fails, contact the Fusion Technical
Support

4.7.3.2 High Voltage Sources: DC Hipot Test

[ Action Required [

emove all adapters, CUT or
MUY cardst

isolation test for all the

A
[available oints of the
sustem will bhe performed.

[v] Minimum Isolation 2
Resistance LKl

109 .9

1 2 3 |lc1ear]

4 5 & BS

7 ) E)

Enter
o Esc
i AC Hipot Settings e
Hirot Uoltage I lgae U

[ Lesksse Limit | [Htf SnA |
([ Hirot puration |
[ Scan |[Cimear] [ Mere ort. [ ok |

Test Report

[ [H]
Reported Results: Pass/Fail

Test Program:
GL 0171970 0010000
#¥DC arc MetC

c1

c1

c1.
C1.Cardd—Sus32)
c1

c1

C1

E”E”Z”E“E*‘i“t [ ox ]

From the HV Tests settings screen (see 4.7.3), press DC Hipot Test:
You are prompted to remove all adapters or products.

You are prompted for the minimum resistance to be used by the safety
isolation test.

A safety isolation test is done. If the isolation test passes, the DC
Hipot Settings screen appears. For instructions on this screen, see
section 5.5.2.

To carry out the test, from the HV Tests screen (see 4.7.3), press OK.

You are prompted to confirm that you want to perform test. During the
test, details are shown. If the test fails, contact the Fusion Technical
Support.
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4.8 AutoHipot

1] Falm Switch Settings

Use Falm Sw. | [

Autohieot | [

From System Setup (see section 4.1), press Paim Switch. The Palm
Switch Settings screen appears:

e To choose whether hipot testing should start automatically as soon

as the product has passed all of the low voltage tests, press
Autohipot.

Ea—
. //{ i

v Enabling Autohipot will cause hipot testing to start automatically as soon

as the product 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, regardless
of these settings.

@ Palm switches are reserved for future implementation..
To return to Service Settings, press OK.
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5 Programming and Testing in CableTest Mode

5.1 Introduction

5.1.1 Choosing a Mode

Section 0 explains the difference between the two modes. In essence, if you want highly
automated tests, use CableTest mode. If you want to be able to customize your tests, use EST
mode.

5.1.2 Choosing a Programming Method

CableTest lets you develop test programs in two main ways: the default method and the custom
method. The default method produces results appropriate for most applications (quickly
determining whether or not the product has any shorts or opens, or if any wires are connected to
the wrong pins, and providing information such as the location of the fault to the operator. The
custom method lets you handle special needs such as twisted pair, Kelvin measurement probing
and free ends.

Both methods are accessed from the Programming Cable screen:

Hodiey Existing Cavie ] Programming Cable screen.

Learn Mew Cable - Default |

Learn NHew Cable — Custom

pEmmrcrrneaeoareesan  From the CableTest Main Menu, press Program Cable to display the
|
|
|
|

Advanced Netlist Editor ]

e Modify Existing Cable: lets you expand an existing test program with specific test parameters
(see section 5.1.4)

o Learn New Cable — Default: lets you quickly develop a basic test

o [Learn New Cable — Custom: lets you develop a more complex test (see section 5.2.2.2)

o Advanced Netlist Editor — lets you modify an existing test program using an advanced NetList
editor (see section 5.2.5.2)

@ Some functions may be password-protected. The factory-installed password is “1234".

5.1.3 Overview of Steps
The key steps in programming and testing a product are:

1. Add the adapter being used for the product to the adapter library if necessary (see section
5.2).

2. Ifusing the custom method, set the basic test conditions and settings for component-specific
testing (see section 5.6.1).

3. “Learn” a known good product to create the test program (see section 5.2.2).
Optionally, change test parameters to further refine the test (see section 5.2.4).
5. Test a product using the test program (see section 5.2.2.2).
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5.1.4 About Test Parameters

When you learn a new product, you create a basic test program based on that product. This test
program lets you perform standard tests. However, the Fusion also allows capabilities such as
generating an in-depth capacitance and resistance profile of your product, performing AC or DC
Hipot testing, and testing for/with embedded components. It also allows you to perform each or
all of these tests on selected nets. These functions are performed from the Set Test Parameters
screen, which appears when you learn a new product (thereby creating a test program) or modify
an existing test program.

[ Set Test Farameters ]

Name / Prompt Adapters
Low Voltage Components
High Uoltage Het List
More Options.. Print
Test How cancel |[ ok

The functions on this screen are described throughout this manual:

e Name/Prompt: used to change the test’s name and assign an operator prompt to a test (see
5.24.2)

e Low Voltage: used to set thresholds for low voltage tests (see section 5.3)

e High Voltage: used to perform DC Hipot tests (see section 5.5.2)

e More Options: used to prevent runaway tests (see section 5.2.4.1)

o Test Now: used to carry out tests based on parameters that have been set, but not necessarily
saved (see section 5.2.2.2)

o Adapters: used to add or modify adapters (see section 5.2)

e Components: used for advanced programming (see section 5.6)

o Net List: used to change labels in NetLists (see section 5.2.5.1)

e Print: used to print the NetList of the current test.

5.2 General Instructions
5.2.1 Adding an Adapter

The Fusion includes an adapter library containing a single adapter, called “no adapter”, which
tests all the points. For most purposes, you will want to add the adapter used for your product to
the Fusion adapter library. You add an adapter by learning it, much as you will learn a cable.

pEmmrrnerarooosssas - On the CableTest Main Menu, press Edit Adapter to display the
Adapter Library screen.
Learn Hew Adapter

\ ]
\ ]
\ Test Adapter ] Press Learn New Adapter.
\ ]

Advanced Hetlist Editor

[ Enter Adapter’s Hame [&d]

Modify Existing Adapter

A series of screens prompts you for:

( )

D0EE DoE ° Name for the adapter.

A=) ()| e Number of connectors mounted on your adapter.

a - ) C;]t e Name of each connector (it is recommended that you base the name

on some easily identifiable feature of the connector, such as its type,
color, manufacturer’s part number, etc.).
e Number of pins.

The Edit Connector’s Netlist screen appears.
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Keluin

[ Enter Sustem Test FPoint # [
[enter 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

1] Enter Sustem Test Point # [
[enter @ for N/C1

| Edit Fin's MHame ]|
[ z )
O EEEEFOE]EE]
(o] 51 (2] (£] (s] (8] (o] (%] [] (<]
EIEIEIEIEI.% |
[ 0.9 | [ Space Bar | Clear]

You now need to map the Fusion’s internal pin/switch designators to
the connector pin number.

@ The Kelvin toggle is provided for use with Kelvin adapters

Using the provided ground probe, touch the tip to each connector pin
in its standard numbering sequence. The Fusion maps the connector
pin to its corresponding system pin and displays a pin map similar to
the one shown above. The “Sense” column is reserved for the special
case, Kelvin adapters (see section 7.4).

The Fusion lets you define the numbering convention needed for your
adapter (see section 7.3) or you can edit each individual connector pin
name by highlighting the pin and pressing Edit. You can also use the
edit function to manually enter system pins or define a point as NC
(not connected).

To edit a pin, highlight its Conn. Pin and press Edit to display the Enter
System Test Point # screen.

Enter the associated system pin number and press Enter. Enter O for
N/C (not connected) pins.

@ If the Kelvin toggle is enabled, pressing Edit will prompt you to enter
values for both the Sys. Pin and Sense pins. If your adapter is not a
Kelvin adapter, the default 0 (NC) should be present in the Sense
column. With Kelvin disabled you are prompted only for the Sys. Pin
value. Kelvin requires odd and even consecutive pairs (for example, 7,
8).For more about Kelvin adapters, see section 7.4.

To continue, press Enter to display the Edit Pin’s Name screen.
Enter a new name for the pin and press Enter.

@ The option to name pins at this level is limited since no lower case letters
are available. To properly set a numbering convention you should use
the conventions features described in section 7.3.

Repeat the above steps for any and all remaining connectors.
To print the completed pin map, press Print.

After you have programmed all the connectors, press OK to display the
Edit Adapter screen.
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From Edit Adapter, you can edit any of the adapter's properties. See

test

( S J(__cereet= ] section O for details.

[ Car Tare ][ Rez Tare ]

o | abel — enter a label for the adapter.

e Connectors — edit connector names and pin mapping of an adapter,
as described above.

e Cap Tare — For increased capacitance measurement accuracy, the
capacitance of the adapter may be learned and utilized as a tare
value. Pressing this button takes you through the steps of learning
the capacitive tare.

e 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. Pressing this button takes you
through the steps of learning the resistance tare.

[ Lancel ] [ oK ]

®To tare a connector you must have a minimum of three (3) test points.

@ For more information on working with the adapters in the adapter library, see chapter 0.

Adapter as ADP File

\datab\adapters\special .adp For syntax information, see chapter O

*ADAPTER*,SPECIAL
*CONNECTOR*,DB9 #1,
12,1,,,,

APOWNELOIN
N

5.2.2 Learning the Product

We refer to the process of programming the Fusion to test a product as “learning” the product,
since this is almost literally what you do. Starting with a known good, or “golden”, product, you
are guided through a series of simple steps during which a parametric profile is made of the
product. The resulting test program is then stored as a simple ASCII file. After that, any time you
want to test an identical product, the parameters are loaded from the file and used as the basis for
the test.
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5.2.2.1 Default Method

pEmmrcrrneaeoacessay  On the CableTest Main Menu, press Program Cable to display the
[_moaisy mastivg canie | Programming Cable screen.

[ Learn Mew Cabhle — Default |

[ iearn new canie - cuswom || Press Learn New Cable — Default to display the Select Adapter screen.

[ Advanced Metlist Editor ]

[ Select Adapter [

E&amP%e

Choose the appropriate adapter.

D|B|a}
000

¢ » 1 1
S T N R Insert your “golden” product and press OK to begin the learning
process.

then press 0K to continue.

As the Fusion learns your product, a status screen keeps you informed
about its progress. The NetList for the product is learned and stored in

Test Points
Fouj\::lz: a a file.
T ewraareaeenn - A fter the NetList has been learned, you are asked to enter a test name
EI E:gl Iglgl IEIIE]I to be used to label this product’s test record. You can use any
AARDOOnoE combination of up to 32 alpha and numeric characters as well as other
& == [ . valid ASCII symbols, such as parentheses, *, &, *, etc., for your test
[A.= ][ seace Bar |[clear]

name.

Press Enter to display the Set Test Parameters screen.

PR em oo At this point, you have a test program that will test all standard low

Mame / Prompt]| &dapters voltage tests (shorts, opens, and mis-wires). You do not need to

Low Uoltage Components . . . . .

PTPrTTTev— e spec1fy.qnyth1ng else. However, t.he Fusion has' significantly greater

Hore Ortione. Frint capabilities as well. For an overview of these different test parameters,
te=t Mow || cancer ][ ox see section 5.1.4.

Press Net List to view the resulting NetList. See section 5.2.5.

Press OK and the Save Cable Record screen appears. Press Yes to save
your test program and display the Open Directory screen.

: ave Cable Recor i )

Tt b e H

— e ome——  Highlight the directory in which you want to save the test program,
I then press OK. The test program is saved, and you are returned to the
Programming Cable screen. (If you want to store your test program in
a new directory, press New, and you are prompted to enter the new
name. Press Enter when done.) You can use any combination of up to
32 characters for directory or test program names.

|

El El El Hew |[Refresh]
= (et
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You can continue the learning process and program as many products as you like by simply
repeating these steps. When you have finished, press Cancel to return to the Main Menu.

Test Program as CBL File

\datab\cables\main\testcabl .cbl For syntax information, see chapter O.
*CABLE*,TEST CABLE #$%,1 *NET>, ,
*STAR* Ji.c1.12,,
*THRESHOLD*, 61 J3.C1.12,,
*ADAPTER*,HA 116, *NET™>, ,
*POSITION*,J1 Ji.C1.13,,
*ADAPTER*,HA 116, J3.C1.13,,
*POSITION*,J3 *NET*, ,
*NET*, , Ji.C1.14,,
Ji.ci.1,, J3.C1.14,,
J3.c1.1,, *NET>, ,
*NET>, , J1.C1.15,,
Ji.ci1.2,, J3.C1.15,,
J3.c1.2,, *NET™>, ,
*NET*, , Ji.Cc1l.16,,
Ji.C1.3,, J3.C1.16,,
J3.C1.3,, *NET™>, ,
*NET*” Jl.Cl.l?,,
Ji.C1.4,, J3.c1.17,,
J3.C1.4,, *NET™>, ,
*NET>,, Ji.c1.18,,
Ji.C1.5,, J3.c1.1s8,,
J3.C1.5,, *NET*, ,
*NET*, , Ji.C1.19,,
Ji.Cl.6,, J3.C1.19,,
J3.Cl1.6,, *NET>, ,
*NET*, , Ji.ci.20,,
Ji.c1.7,, J3.c1.20,,
J3.c1.7,, *NET™>, ,
*NET*, , Ji.ci1.21,,
Ji.ci.s8,, J3.c1.21,,
J3.c1.8,, *NET™>, ,
*NET>, , Ji.Cc1.22,,
Ji.c1.9,, J3.Cc1.22,,
J3.C1.9,, *NET>, ,
*NET*, , Ji.C1.23,,
Ji.c1.10,, J3.C1.23,,
J3.C1.10,, *NET™>, ,
*NET*, , Ji.Cc1.24,,
Ji.c1.11,, J3.C1.24,,
J3.c1.11,, *NET™>, ,
J1.C1.25,,
J3.C1.25,,
*END*
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5.2.2.2 Custom Method

[ Programming Cable ]

[ Modifu Existing Cable

| Learn New Cable — Default |

[ Learn Mew Cabhle — Custom |

[ Advanced Hetlist Editor

[ Twisted

L Learn Settings i
]D [ Hets Onlw ] O

Eree Ends ID
Conductor Max Res I S. 80850

[ Can. Dwell ][ Lancel

)

[ uze Kelvin Probe

Jo

o

J

[a]] Component Settings [

[ Resistors ]|:| [ Caracitors ]D

[ Diodes

)0 |

Switches

|0

Kewus | O

[ Back

)

Cancel

)

oK

J

On the CableTest Main Menu, press Program Cable to display the
Programming Cable screen.

Press Learn New Cable — Custom to display the Learn Settings screen.

From here you can program or set up a number of test conditions:

e Twisted: Enable to have the Fusion detect and test products with
twisted pairs. You are prompted for threshold capacitance. See
section 5.7.2.

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

e Free Ends: Enable to have the Fusion test products with non-

continuous conductors. Using the standard probe or the digital hand-

held probe, you can test products that do not terminate to a
connector for continuity. See section 5.7.1.

o Conductor Max Res.: Maximum conductor resistance is
automatically set to a default value, which you can change if
necessary when looking for low ohm resistors or learning a Kelvin
fixture. You are prompted for the resistance value.

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. You are prompted
to enter a dwell time.

Use Kelvin Probe: Enable to create a probe using two test points for
accurate resistance measurements of free end products. The probe is
created as an adapter in the adapter library. If you choose this

option, you are prompted to select the points where the Kelvin probe

is plugged in.

@ Kelvin requires odd and even consecutive pairs (for example, 7, 8).

When these parameters are set appropriately, press OK to display the
Component Settings screen.

The Fusion will help you detect and program any one or all of the
listed embedded components.

The results of choosing each component vary, as explained elsewhere
in this chapter. However, the learning process is the same for all
components, and identical to that for the default method (see section
5.2.2.1). If you develop a component test, be sure to verify the results
by pressing Components from the Set Test Parameters screen.
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5.2.3 Testing a Product

Note that this function cannot be password-protected since it is a “run-only” function; system
and/or test parameters cannot be modified, added or deleted.

(] Test Configuration H]
Currentl felected Cable

File Hame:
Eatab\cab les~MAINNTESTCAEL .CB

Part Humber :
TEST CABLE #5x
Rew .1

‘ Tools ||Bep0rts I O | Select I

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

Open Directoru B

Directory Hame

[ i
T —

EIE”ZI Regreshl Delete I
AEE  (ewele]

] Select Part Humber £

SESECOND TEST Reu .1

[ Test Configuration o]

Currently Selected Cable
File MName:
Eatah\cab 1es“MAINNTESTCAEBL .CB

EFart Number:
TEST CABLE #%x
ew. 1

| Tools HBeports | O | Select |

[rest Now| [Batches|[] [ cancel |

On the CableTest Main Menu, press Test to display the Test
Configuration screen.

The screen shows the directory location and test name for the product
you just learned or the last test run (whichever happened more
recently).

If this screen shows the test you want to run, press Test Now;
otherwise, you can choose the appropriate test by following the
instructions below.

e For information on the Tools function, see section 5.3.2.1.
o For information on the Reports function, see section 8.1.
e For information on the Batches function, see section 8.2.

Press Select to display the Open Directory screen. Highlight the
desired directory and press Open to see a list of test names contained
in that directory. To quickly find a specific directory, use the Fast
Load function described in section 3.9.

Highlight the test name to be tested and press OK or, alternatively, use
the Fast Load feature described in section 3.9.

o Refresh re-loads the directory.

o Delete removes highlighted test name from directory.
o Back returns you to the Open Directory screen.

e Cancel returns you to the Test Configuration screen.

The appropriate test name is now displayed as the Currently Selected
Cable. Press Test Now to start the testing process.

The information for the selected test program is loaded and you are
prompted to start the test. Press the Start button on the front of the
Fusion.

During the test, the blue “danger” light is lit. If your product passes,
the green “pass” light is lit at the end of the test. If it fails, the red
“fail” light is lit at the end of the test.

Once the test is complete, if you have set up reports to be printed
automatically (see section 8.1.3), they will be sent to the printer.
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[ Test Report |
Reported Resultis: All
Program:TEST CABLE #54
A 2000 14:37 143
1.C1.1, J3.C1.1> res:

s J3.C1.2) res:
s J3.C1.3) res:
Net(J1.C1.4, J3.C1.4) res:

EIE'EIE“ Print |[ oK

bl test i
Tested:
Paszed:
Failed:
[ Retest ] [ Error Statistics ]
[ Diasnose 1l Cancel ]

[ Cumulative Fault Report |qj
Opens E
Shorts

Misuwired

AC Hipot
DC Hipot

If you enabled the Auto Diagnose option (see section 8.1.3), the Test
Report screen appears, showing information on the most recent test.
Each time you press the Test Report screen you see a different type of
display, until you have scrolled through all of them. The choices are:

e None (no results are displayed)
e Fail (shows only failed results)
o Pass (shows only pass results)

o Pass/fail (if the test passed, shows only a statement to that effect; if
the test failed, shows details)

@ Changing the display on-screen also changes it in the test reports setting
screen (see section 5.2.3).

To print an individual test report display, press Print.

Press OK to display the test summary screen, which appears
automatically if you have not enabled Auto Diagnose.

This screen shows the number of products tested, passed and failed.

e To re-test the same product with the same test program, press Retest.
The number of products tested will not increment.

e To test a new product with the same test program, attach the new
product and press the Start button again.

o To display the Test Report screen (see above), press Diagnose.

e To view a report of the faults found in all tests done during this
session, press Error Statistics to display the Cumulative Fault Report
screen.

o To stop using this test program, press Cancel.

In the example shown, only one test has been performed, and it was
good, so the report shows all 0’s.

@ You can also test a program by pressing Test Now from Set Test Parameters (see section 5.1.4).
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5.2.4 Modifying a Test Program

You can modify an existing test program at any time.

TR ocessmn  On the CableTest Main Menu, press Program Cable to display the
___Modify Existing Sable ] Programming Cable screen.

[ Learn MNew Cable — Default |

[ Learn New cable - custom || Press Modify Existing Cable.

[ Advanced Hetlist Editor |

— e Highlight the directory and test program you wish to modify and press

Directory Name
Co MAIH

OK or, alternatively, use the Fast Load feature described in section 3.9.

The test program is loaded.

pEmscow cowsoooeaean - The Set Test Parameters screen appears. Make changes to the
Nane / Promet]| Adapters parameters as necessary (see section 5.1.4 for an overview of the
e | e different parameters and where they are described).

High Uoltage Het List

More Options.. Print
Test Now cancel |[_ox @ Press Test Now to test any changes you made to the test program.
Changes will be applied, but not saved.

Once you are satisfied with the modifications, press OK.

You are prompted to choose whether to save your changes.

Press Yes to continue.

Highlight a directory to save the file in or press New to create a new
directory.

Press OK to continue.

(] (2] ] (e ] rerecn]
EEE (e

If you are saving the file into the same directory it was originally
stored in, you can save the file as a next revision or overwrite the
existing file.

Cable existst [F

Save as next revision?

Y LT e e If you create a next revision, a new record is created with the same
TR test name and an incremented revision number.

EIEIE Refresh | [ Delete |
EE'E“gack”gancel ][ ox ]

¢ If you do not create a next revision, you are prompted whether you
wish to overwrite the existing file.
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5.2.4.1 Preventing Runaway Tests: Max Errors

The Fusion’s determination to discover all faults in a product can sometimes create long test
times while all the faults are diagnosed. One way to prevent this is to specify the number of errors
the Fusion should find before aborting the test sequence and failing the product.

CEmmomcemoareoeamn - To enable this feature, from the Set Test Parameters screen (see

Start ¥ 61% section 5.1.4) press More Options - Max Errors.
Max Errors [:]

Enter the number of maximum number of errors and press OK to
continue.

5.2.4.2 Changing Test Program Name and Assigning Prompts

e e - From the Set Test Parameters screen (see section 5.1.4) press
[ H¢_PRODUCT )| Name/Prompt.
% % % Enter the new name for the test program and press Enter.
ojas;

Fr I EESEEIB Clear Enter
pEnestswseomareear) - Enter the first line of text that should appear as a prompt for the
(@ 95 95 Ei operator (for example, this could be used as a reminder for specific

u A YN O tasks related to a test).
njajojololalsin ) |
0 Press Enter. The screen re-appears, allowing you to enter a second
B2°) (1) (gaear) (Evter prompt line. Continue to add lines until complete, then press Esc to

return to Set Test Parameters.
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5.2.5 Working with NetL.ists

With Fusion, you can edit the labels of nets and their pins in the NetList. If you have a VGA
monitor and AT keyboard attached to Fusion, you can use the advanced NetList Editor to actually
modify the contents of the NetList.

®See chapter 0 for details on NetList syntax and options.
5.2.5.1 Viewing NetLists and Changing Labels

pEsscroaserooraems - From the Set Test Parameters screen (see section 5.1.4), press Net List

Name / Promet|| Adarters to display the Edit Net screen.
Louw Voltage Components
High Uoltage Het List
More Options.. Print
Test Mow cancel |[ ox

— o] To change the label of a net, highlight it and press Label. You are
e i mimesE prompted for the new label.

To open a net, highlight it and press Open to display the Label Pin
screen.

To change the label of a pin, highlight it and press Label. You are
prompted for the new label.

Press OK to return to Edit Net, and OK again to return to Set Test
Parameters.

o[e]
000 ()

5.2.5.2 Advanced NetList Editor (Optional)

“““ =/ An available option for the Fusion is an onboard script editor. To edit a script from the Fusion you need
to have a VGA monitor and an AT keyboard attached to the system.

e cessmy  On the CableTest Main Menu, press Program Cable to display the

[_medify Bxisting Gakle ] Programming Cable screen or Edit Adapter to display the
Learn New Cahbhle - Default -

} P : Programming Adapter screen

[ favancea Neviist Baitor ] Pregs Advanced Netlist Editor to open the text editor.

pE—rere w2 Open the desired directory and select the product you wish to edit.

Directory Name
Co MATH

Press OK.
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File Edit 3Search Windows
[0 ]————————— E:sU41.0\
*CABLE=, TEST CABLE #5x,1
#*3TAR=
*THRESHOLD=,61

*ADAPTER=,HA 116,
#*POSITION=,J1
*ADAPTER=,HA 116,

*POSITION=,J3
#*NE T
BN Fdit Scorch Once you have edited the file as necessary, press <Alt-F> to pull down
FOpen the File menu, then <S> or <F2> to save and <Alt-X> to exit and return
Save as... to Programming Cable.
Change dir...
DOS shell
Exit Alt-X

Ii
5.3 Low Voltage Tests
5.3.1 Low Voltage Testing Options

e rTRCETECETeeommme - Open Set Test Parameters for the test you want to modify (see section
5.1.4) and press Low Voltage to display the Low Voltage Settings
screen.

[ tore ortions. || oK ]

To enter a measured value for the Isolation test, press Isolation Min

199.9 Res.
12 1[ 2 |ktew] o . . .
= 1= 1 1= Enter the minimum resistance measurement for the Isolation test in kQ
(= 1le 1l =] )mer and press Enter.
e [E=e]

1] Specifuy Continuity Tupe [l

To enter a measured value for the Continuity measurement, press
Conductor Res and choose the desired continuity type.

[ Resistance ] [ From Samrle ]

o To enter the resistance, press Resistance and enter the maximum and
then minimum values (the ideal minimum is 0Q).

¢ To load the resistance from a sample, press From Sample. The MSR is
used to measure the maximum resistance, which is displayed to you. You
are then prompted to set the maximum and minimum conductor resistance.

LCancel I

Measurements higher than the maximum value entered will be considered opens. If your test
requires a minimum conductor resistance and the test measures lower than the threshold value,
the fault will be reported as “wrong gauge”.
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5.3.1.1 Star or Chain Scan

The Fusion provides two methods for continuity scanning: star and chain. 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

5

1

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 selected and
continuity is measured to the third, etc

From Low Voltage Settings (see section 5.3), press Scan to toggle
between the two scan options.

[ More Ortions.

5.3.1.2 Improving Accuracy with High Capacitive Loads (Long Cables)
In order to improve measurement accuracy it may be beneficial to add a delay to continuity or
isolation measurements. .

pemrTRoEremeeeanceammn - From Low Voltage Settings (see section 5.3). press More Options to
display a new screen.

Izo. Dwell

To add a delay to the continuity measurement, press Con. Dwell.

& To add a delay to the isolation measurement, press Iso. Dwell.

5.3.2 Low Voltage Testing Examples

5.3.2.1 Opens

Common errors or faults reported by the Fusion 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, pressing Diagnose will report the cause of the cable failing.

coNman N
N
coNoarwn

25 2

Figure 4-1: PUT with Open J3.C1.6
The first example is an open connection. The Fusion reports that the

Ba75e 5885 16 TR g v cause of the fail condition is an open connection located at pin 6 of the
S5 Era” BE RO S first connector on the adapter mounted in the J3 position. Note that the

fault is at the adapter level.

erint || ok |
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CmNonRLNE

2

cmNonswLNE

2

Figure 4-2: PUT with Open J1.C1.6

[ Test Report [H]
Reported Results: Fail

Test Program!TEST CABLE #5¥

01062000 16:11:01

#¥Het (J1.C1.6, J3.C1.63 open

at 16% from J1.Cl.6

renenens Envd of Report ~rneeee

erint || ok |

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

[ Test Report [H]
Reported Results: FAIL
o ram:_55$T CABLE #5%

J3.C1.13) open
.ci. 13

Erint I OK

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

=

Figure 4-4: Open at 47%.

[ Test Report [H]
Reported Results: FAIL

=t _Program: TEST CABLE #5¥

o
67/ 12/1999 12:09:68

et (J1.C1.13. J3.€1.13) owen
at 4%7% from J3.Cil13

rerimen “End OF Repoxt

Erint I OK

In this example, the open has occurred at 47% the distance from the
first adapter.
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5.3.2.2 Miswires

Miswire reports are extremely accurate. A miswire error is reported when the Fusion tests a cable
and the nets do not match the configuration of the original “golden” sample.

IIIIIIIIEEIIIEI@EIIIIIII- . : : .
In the example to the left, the cable is miswired and Fusion notes the
=t Program:TEST CHBLE H5U . . .
Ea7emBge Ia T 00T current wrong configuration and the correct configuration it expected.
J1.C1°. 17 instead of J3 Cl 6

#Fin J1.C1.6 miswired tg
J2.C1. 17 “instead of J3.C1.6

WNEt (J1.C16, J3.C1.6) open
et “Emd Of Report e
erint || ok
)

[ Test Report ] : : :
Reversing the cable and re-testing, the Fusion reports the same net to

Test Program:TEST CABLE #%54

AN TEA be faulty, but points to the correct adapter at which the fault can be

J3.C1.17 instead of J1.Cl.6
sRetiiiclTere3s B 23 -ShaR located.
et bl ]

[ Erint [[ ox |

5.3.2.3 Shorts

One of the unique features of the Fusion 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 Fusion.

rrrheRTeeaT): || During the isolation test of a cable, the Fusion can diagnose shorts and
the location of the fault relative to its position from the adapters. If a
short is detected, the system will display a rotating character next to

Finding Short ™

Frooe Statistios ] Risssoue the “Finding Short” message to tell the operator it is still working and

St st ]

diagnosing faults.

@ It is important to remember that the Fusion can only detect, and will not pin-point, the location of a
short (arc) that is a result of a high voltage test.
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Cuo o s W e

1%

24m.

Figure 4-7: Short at J1

[\ Test Report H]
Reported Results:. Fail

Test Pro: ram TEST CHBLE L
& Qe 2000 13

In the example above, the cable is tested and failed 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.

to
B 24, _J3. C1.24) at
H mOhim

@ Asterisks always precede faults.

Test Report
Reported Hesults: Fail

In the next example, the same cable has failed as a result of a short, not
is‘ﬁé?gg;caf‘gg““ GoBLE # at either end of the cable, but 81% of the distance from the first
gg;:g,%agljgzglfS jcrtBay ey adapter. In this manner, the fault to be dealt with at the re-working
AR TG S o H e PO station can easily be identified.

ElEIElE“E’““t [ ox |

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

Test Report

[ _ [H]
Reported Results: Fail

et (J1.C1. 12

I3 .C1, 123 Shorted:

Mei{Ji.Ci.24 RN c1 24y _at

22/ From Jléé 25m0hn

s i to
Net¢Ji c1,12, J3.c1.123 _at
22 From JL.£1.247 25mOhmn
~==~"End of Report ~~—-=

ElEIElE“ Brint || oK

E o~oabwne

In this example, the short has occurred at 55% the distance from the

Test Erogram:TEST CABLE #5% fi

04766,2090° 16 :56 155 1rst adapter.
et (J1.C1.12 p

I3 .C1, 123 Shorted:

Mot i 81897 59 1% 8a) an

50 from JI.&1.127 29m0hn

SHet(J1.C

Test Report

[ [H] .

Use the down arrow button to see the remainder of the error message.
eI 15 ndT teg s
Net(J1.Cl1.24 J3 CL 24) at
506v from .néé 29m0hn

s i to
Net¢Ji c1,12, J3.C1.123_at
563 From JL.£1.247 29m0hn
=~~~ End of Report ~~—-=

ElEIElE“ Brint || oK
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Figure 4-10: Multiple Shorts

It is not unusual to find a product that has more than one fault. The

5 7S TEST §RRLE Hox Fusion will report all faults found.

e

horted:  to
L1, J2.CL. 1> at  4zx

D Sl . The only exceptions are those cases where one type of fault is masking
another type of fault, for example, when an open circuit is sitting
behind a short on the same wire. The only other exception is a case in

R bt G
Crwes o s

Test Report

[ [H] . . . . . .
which the product is removed before Diagnostics is pressed. In this

From J3.C1.2; Z7mOhm
t (G112
03.C1, 123 Shorfed:  to
i C1.243 at

=g case, the Fusion simply shows the product as failed and does not retain
48 from J3.£1.12 23m0Ohm .
AT e o diagnostics.

48 from J3.£1.24: "7 23mOhm

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

5.3.2.4 Shorts and Opens with a Test Fixture

If you are using a test fixture, that is, a fixture a particular distance from the adapter level of the
Fusion, then the full cable length (100%) will be measured from adapter to adapter unless you
perform both a capacitive and resistive tare on the fixture (see section 5.2.1 for details). If you do
not wish to do this, the length of cabling from the Fusion to the test fixture is part of the distance
calculation.

Consider the following setup:

Test Ficure
0% 25 %

HORIZON 1500 Fodure Cables

—

.

Test Cable
100 % 75 %

Figure 4-11: 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 Fusion. 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.
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5.4 Assembly Aid Tools

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

@ For details on the Fusion’s Build Aid capabilities, see section 10.1.5.

one end with a DB50 connector and not terminated at the other.

Fﬁ.@ The following is a step by step example using a cable terminated at
=

The following example makes use of the standard Fusion ground
probe as well as a cup of ordinary unsalted water.

5.4.1 Learn the Open Product

Follow the instructions in section 5.2.2 to learn the open product, then display the Test
Configuration screen for that product (from the CableTest Main Menu, press Test).

D RTTsnTmeeE - Press Tools to begin the Assembly Aid process and display the Select

File Mame:
databNcabies\MAIN“ASSEMBLY.ch TOOI screen.

Fart Humber:
ASSEMELY AID
Rew. 1

[ Tools |[Rerorts][] [ Selest |

Eest Nowl ‘Eatches | O ‘ Cancel |

CEEEEcowm—m—n ¢ For information on the Pin Locator function, see section 5.4.5.
} —— : e For information on the Group Sorting function, see section 5.4.3.
Group Sorting . . . .
\ Grous Soan 1 e For information on the Group Scan function, see section 5.4.2.

[ Cancel ]
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5.4.2 Perform a Group Scan
Before you begin, it is recommended to verify the continuity of all conductors that are terminated

within the connector.

[ Select Tool ]

[ Pin Locator |

[ Group Sorting ]

‘ Group Ican |

‘ Cancel |

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

1-5¢

CEEEEEFEEEE
EEHALEALNELEE
EE B EEEE

F

inding Pins in Range |
1-50
Scanning
1

Ekip I Qancell

e

[ Scan Group Result 7
e
PASSEDt

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

Skir | Cancel

Cancel

[ The following pins B

have not been probed
i

11

ok |

Enter pins that belong 0|
to next group

AEEEEEDEEE
ojajo|ja|a|a[ElEk
MEEDDE

-2 H Space Bar |plear

nter|

>

To perform group continuity, place the Fusion Probe within the glass
of water.

Connect the terminated end of the product to the Fusion.
Place the non-terminated end into the glass of water.

From Select Tool (see section 5.4.1), press Group Scan to display a
new screen.

Enter a range that includes all the conductors and press Enter to
continue.

For this example we enter 1-50.

The scan will begin as soon as the conductors are submerged in the
grounded water. The results vary depending on the conductor status:

e [f all the conductors are continuous, the group scan will pass. Press
OK to continue.

e [f a conductor is open, the scan will pause. Press 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.

Press OK to continue.

To return to Select Tool, press ESC
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5.4.3 Perform Group Sorting

Group 1: 1-17
Group 2: 18 - 33
Group 3: 34 - 50

[ Select Tool ]|

[ Pin Locator ]

[ Group Sorting ]

[ Group Scan |

‘ Cancel |

] Enter pins that helong ]
0o first group

1-17

BEEnEnEEEn
Ojc|nnEEEEek
NRODEODO8L,

A.Z |[ Srace Bar |[clear]

F

inding Pins in Range: |0
—17

[ Gwosi ]

LARGE

oy Pi n
1-17
Last Probed:
a8

(et ]

L ARGE

Finding Pins_in Range: |
1-17
Last Frohed:

Enter pins that belong 0|
to next group

NEEAEENEEE
AEANALERODE
el ol e e

A2 H Space Bar |plear

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

I For the DB50 connector, an ideal method is to separate the conductors

into the 3 rows of the DB50 connector.

From Select Tool (see section 5.4.1), press Group Sorting to display a
new screen.

Enter the pins that belong to group 1 (1 - 17) and press Enter to
continue.

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

As you probe the conductors, the pin you last probed is displayed.
Conductors that do not belong to the group will not respond to the
probe's touch.

Once you have probed all the conductors, a message is displayed.
At this point you can continue to probe to verify the group.
To continue, press Done.

Enter the pins for the second group and begin probing the remaining
conductors.
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Probe until done. To continue, press Done.

@] Finding Pins in Range: |0 Plns 1n Range ! |G

Last Probed

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

] Enter pins that helong ] TO Continue, press ESC
______ to wnext svous | :

to next group

L= EEIEEEFEEE ]
2 3 {8 e o e
CIEEEEEEL

:D

.Z | [ Srace Bar ||glear|

5.4.4 Perform Group Verification (Group Continuity)

It is highly recommended that, once the groups are separated, you perform a group scan on each
of the groups.

Pemmmso e comssmn - From Select Tool (see section 5.4.1), press Group Scan to display a

‘ Pin Locator ] new screen.

‘ Group Sorting |

\ Growp Soan ]

‘ Cancel I
[ Ente:‘jpfi‘liligzhzznzslcmg -E‘ Enter the plnS Of gI'Oup 1

1-17 i i

AREEmmEE Flace the probe and group 1 into the water and press Enter to continue.
FEEANAOCOOEX

EIEEERECE

nter|

A.Z |[ Srace Bar |[clear]

D——weeTe cnomeee - Repeat the scan for group 2 and group 3.

PASSEDt

Once all three groups have been verified you can move to connector
population.
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5.4.5 Assemble 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]|
0o _he found

1-17

L= EEIEEEFEEE ]
2 3 {8 e o e
CIEEEEEEL

A.Z |[ Srace Bar ||glear|

=]

ol

foavoe

[ Enter pin or pin range H]|
to_bhe found

L= EEIEEEFEEE ]
2 3 {8 e o e
EIIIEIEII

:D

.Z | [ Srace Bar Elearl

From Select Tool (see section 5.4.1), press Pin Locator to display a
new screen.

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 enter non-sequential pins you can
do so by separating them with commas (e.g. 1,3,5,7). You may also
enter ranges that are non-sequential by separating them with a comma
(e.g. 1-5, 8-20).

To continue, press Enter.

Choose from the available methods to sequence through a range of
pins.

To have the scan sequence to the next pin once a pin has been
successfully probed, enable Auto. Be aware this may cause problems
should you probe the pin and lose its location: you will then need to
press Prev to re-scan that pin.

To have to press Next to sequence the next pin in the range once a pin
has been successfully probed, disable Auto.

Once you have probed the final pin in the range, if you press Next, or
if you are automatically sequencing, you will return to the range entry
screen.

Enter the range for the next group of pins you wish to locate and press
Enter to continue.

Continue until you have fully assembled the product.
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5.4.6 Final Verification

Once all the pins are populated in the connector, it is recommended that you perform a final
verification that the product is correctly assembled.

After the last pin is probed, if you press Next, or if you are
automatically sequencing, you will return to the range entry screen.
EIEIEEE Gkl

= OEO@@ If you press Enter without entering a range, you will enter the “Probe
(] CICEdL L] any Pin” mode.

‘ A2 H Space Bar |plearl

Probe each pin on the assembled connector, noting the connector
position and the pin displayed on the screen.

FProbe Any Pin

L ARGE

Probing pins on the newly assembled connector will display the pins
as they are populated at the original terminated end.

Last Frohed:
1

Verify that the pin and displayed pin match.

i B E

5.5 High Voltage Testing

5.5.1 General

The Fusion can be set up to perform a DC or AC Hipot test on any product, provided that it has a
high voltage DC or AC source installed. Hipot testing can be done on the entire product, or only
on selected nets within the product.

@ If your product has embedded resistors or diodes and these components are learned when the product
is learned, the Fusion 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.

55.1.1 Safety

Your Fusion lets you 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.
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5.5.1.2 Program the Fusion to Hipot the Entire Product or Harness

You can choose to have the Fusion perform a Hipot test only on complete nets. This is done for

several reasons:

o to speed up the test, since the system doesn’t have to consider open nets

e to prevent the programmed high voltage from possibly being present at open leads. It is
important to remember that the Fusion can perform a Hipot test on flying leads; in fact, this is
quite common in many applications testing isolation. Just remember not to use this option

unless it is needed.

[ Set Test Parameters ]

Name / Prompt Adapters
Louw Voltage Components
High Uoltage Het List
More Options.. Print
Test Mow cancel |[ ox

[1]] High Uoltage Eettings H|

Hipot Hets Omly

Password Protected |[]

Discharge Delay Q.95

DC Hipot Settings

AC Hipot Settings |[ ok |

From Set Test Parameters (see section 5.1.4), press High Voltage to
display the High Voltage Settings screen.

e Choose whether the Fusion will perform a Hipot test only on
complete nets (enable Hipot Nets Only).

e Choose whether an operator-level password must be entered before
high voltage testing can proceed (enable Password Protected) —this
is independent of the normal password protection.

e Set the Discharge Delay that controls the discharge of the PUT. This
affects both AC and DC Hipot testing. By default the Fusion
discharges the PUT as fast as possible, but you can set this to any
value between .1s and 1200s.

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

Press either DC Hipot Settings (see section 5.5.2.1) or AC Hipot Settings
(see section 5.5.3.1).
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5.5.2 DC Hipot Testing

5.5.2.1 DC Hipot Settings

These settings are displayed when you press DC Hipot Settings from High Voltage Settings (see

section 5.5.1.2).

1] DC Hipot Settings [

[ Hiret JO [ adart.
Hirot Uoltase |

[ Hirot Duration |

= [

EanF ] oK I

[i] DC Hipot Settings [ii]

Hirot. | Adart.. |
Hirot Yoltade |

[ Leakage Linit | |ﬂf§ e |
]

gane [ ok |

[ Hirot Duration

scan |Wee= ] |

1] Input DC hipot 7
Adaptive duration [=1

For safety reasons, DC high voltage testing cannot even be set up until
the Hipot button is pressed, activating the rest of the options.

Now that the Fusion has been instructed to perform Hipot testing, the
test parameters can be defined.

To use an adaptive cycle, press Adapt and enter the adaptive duration
in seconds (maximum 59999).

In adaptive cycle, the programmed leakage current (or IR) is
monitored for the specified period of time. As soon as it decreases
below the limit (or the IR increases over the limit), the test begins,
even if the adaptive cycle time period has not elapsed. If the leakage
current stays above the limit (or the IR stays below the limit) for the
whole duration of the adaptive cycle, the test fails.

Use this function when the product exhibits a moderate to high soaking
characteristic, and the shortest possible Hipot duration is desired. This
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.

When the proper duration has been entered, press Enter to return to DC
Hipot Settings.
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] Input DC hipot 77
test voltage [UT

Bres Onla ID

[ Leakade -» Resistance ][ DK ]

( Tare J[ Set To nfinite |
[ Bros Onle ] Il
[ Resistance —-» Leakade ][ oK ]

To set the test voltage, press Hipot Voltage and enter the desired DC
Hipot voltage. You can specify any value you want up to 2500 or 3000
volts, depending on your model. The voltage can be specified in single
(1) volt increments.

When the proper voltage has been entered, press Enter to return to DC
Hipot Settings.

To set up leakage handling, press Leakage Limit to display a new
screen.

Choose whether to calculate the leakage in terms of resistance or the
resistance in terms of leakage by pressing Leakage -> Resistance. The
screen changes depending on which method you have chosen.

If calculating leakage in terms of resistance, leave the button at its
default value of Leakage -> Resistance and:

e To enter the desired leakage current, press Min Leakage or Max
Leakage. Pay attention to the insulation specifications for the wire
being used. The allowable range is from OpA to 3mA.

If calculating resistance in terms of leakage, press Leakage ->
Resistance so it shows Resistance -> Leakage and:

e To enter the desired resistance, press Low Res (IR) or High Res
(generally set to 0 or infinite)

In either case:

e Choose whether to rapidly test for any insulation or other
breakdowns (enable Arcs Only). The Fusion will still automatically
test for arcs if leakage is specified. If an arc is detected, testing is
immediately suspended for that net, the arc is reported, and testing
continues on the next net.

e To remove fixture leakage from the leakage calculation, press Tare
to display the Measure Fixture’s Tare screen.
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Input the DC hipot test
duration in _seconds

.10

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

[ DC_Hipot Settings ]
Hipot | | Duell I
< ¥ —
166.0 pA
T.01 =

Soan |Cinsae] | Rame |[ ok

Hipot Uoltage

Leakage Limit

Hipot Duration

| —n - —

[ Rame Down

Ramr UF I A Urs

[a] Set Test Farameters ]|

Name ~ FPrompt Adapters

Low Voltage Components

High Uoltage Het List

More Options.. Print

Test Mow cancel |[ ok

Highlight the fixture to be measured and press Measure. The fixture’s
leakage is calculated. To remove the measurement, highlight the
fixture and press Reset.

@ Scan must be set to “Linear” for the Tare leakage option to be available

When the proper voltage has been entered, press Enter (twice) to return
to DC Hipot Settings.

To set the duration for the high voltage application, press Hipot
Duration to display a new screen. Enter the length of time that you
would like the DC high voltage to be applied, from 0.01 to 600
seconds.

When the proper settings are in place, press Enter to return to DC
Hipot Settings.

Scan switches between the “Mass” scan and “Linear” scan methods.
Although the linear method is more traditional, it is highly
recommended that you use Mass scan unless your test requirements
specifically dictate otherwise. Mass Hipot testing is much faster with
no loss in accuracy.

@ Refer to Appendix C for Mass Hipot examples.

@ Scan must be set to “Linear” for the Tare leakage option to be available.

To set the slope of the charge and discharge of a PUT, press Ramp.

Press either Ramp Up or Ramp Down to enter the desired value,
between .01V to 10kV per second for both ramp up and ramp down.

To save the record for this test, press OK. The DC Hipot settings are
incorporated into the test.
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Test Program as CBL File

\datab\cables\main\testca~1.cbl ~ For syntax information, see chapter 0.

*CABLE*,TEST CABLE #$%,2 *NET™, ,
*STAR* Ji.C1.11,,
*THRESHOLD*, 61 J3.C1.11,,
*DCHIPOT™*,572 *NET™, ,
*LEAKAGE*,0.0001 Ji.C1.12,,
*DWELL*,0.1 J3.C1.12,,
*REGULAR* *NET™, ,
*MASS* J1.C1.13,,
*ADAPTER* ,HA 116, J3.C1.13,,
*POSITION*,J1 *NET™, ,
*ADAPTER* ,HA 116, J1.C1.14,,
*POSITION*,J3 J3.C1.14,,
*NET™, , *NET™, ,
Ji.Cc1.1,, J1.C1.15,,
J3.C1.1,, J3.C1.15,,
*NET™, , *NET™, ,
Ji.C1.2,, Jil.C1.16,,
J3.C1.2,, J3.Cl1.16,,
*NET™, , *NET™, ,
Ji.C1.3,, Ji.C1.17,,
J3.C1.3,, J3.C1.17,,
*NET™, , *NET™, ,
Ji1.C1.4,, Ji1.C1.18,,
J3.C1.4,, J3.C1.18,,
*NET™, , *NET™, ,
Ji.C1.5,, Ji.C1.19,,
J3.C1.5,, J3.C1.19,,
*NET™, , *NET™, ,
Ji.C1.6,, Ji.Cc1.20,,
J3.Cl1.6,, J3.C1.20,,
*NET™, , *NET™, ,
Ji.c1.7,, Ji.C1.21,,
J3.c1.7,, J3.C1.21,,
*NET™, , *NET™, ,
Ji.c1.8,, Ji.C1.22,,
J3.C1.8,, J3.C1.22,,
*NET™, , *NET™, ,
Ji.C1.9,, J1.C1.23,,
J3.Cc1.9,, J3.C1.23,,
*NET™, , *NET™, ,
Ji.c1.10,, J1.C1.24,,
J3.C1.10,, J3.C1.24,,
*NET™, ,
J1.C1.25,,
J3.C1.25,,
*END*
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5.5.2.2 Testing Using the DC Hipot

To perform a DC Hipot test on a product, simply follow the same procedures as for low voltage

testing.

i Test Configuration ]

Currently Selected Cable
ile_ N B

[ Tools |[Reports][] [ Select |

llest Now”gatches“:‘ | Cancel |

[ Test Report

[H]
Rerorted Results: ALL

st Prugram: TEST CABLE #5x
02111999 14:51:00

#*Short between Hetl _and Hetz2
at 51x Ffrom J1.C1.2

#*Short between NetlZ and
MNetz24 at J3.C1.24

ememens Eid Of Report ~eeees

Print | ok |

From the CableTest Main Menu, press Test. Select the test to be
performed, if it is not the one displayed, and press Test Now. You are
instructed to insert the adapters and to connect the product for testing.

The Fusion first performs all of the specified low voltage tests. If any
of the tests fail, the “fail” light is lit. When you press Diagnose, the
low voltage faults will be shown in a display similar to that shown
here.

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

N FPerform the ]
DC Hipot Test?

Tested:
Paszed:
Failed:

[ Retest ][ Error Statistics ]

[ Diagnose J[ Cancel )

] Test Report ]
Reported Results: ALL

DC Met3d —--—

DC Metd 5.04G0hm
DC MetS 7.23CG0hm
DC Netg 9.98CG0Ohm
DC Net? 8.13CG0hm
DC Net8 13.4CG0hm
DC Net9 21.3G0hm

(O] 2] 3] 3 [

After the product has passed all of its low voltage tests, it can now be
tested with high voltage.

If you specified this test is password-protected, a password will have
to be entered before testing will start.

The Perform the DC Hipot Test? screen appears:

e To continue testing, press Yes. The Performing Tests screen appears.

e To cancel testing, press No. The Test Statistics window re-appears
and the “fail” light is lit. From this screen, pressing Diagnose shows
a message indicating that all tests have passed; what has happened,
in essence, is a forced failure of the Hipot test.

The display shows the progress of DC Hipot testing.

If the product fails or if the Hipot was a linear scan, press Diagnose on
the Statistics window to view the diagnostics.

This display shows that a linear Hipot was performed and passed. The
diagnostics report the measurements made during the test. For the
PUT the IR is extremely high. The Fusion reports “---”” should the
measurement be over range.
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5.5.2.3 Error Reporting

In addition to the standard error report messages, three additional ones are associated with DC

Hipot tests.

Test Report

I [H]
Reported Results! FAIL

#*DC ower load MHetl9 =DC
gwver load NetZs ~~~-~ End of
Report s

Print | oK |

] Test Report ]
Reported Results: FAIL

=DC leakage Metl9 335uA

=DC leakage Met2S5 335uA

penenene End Of Repoxt ~nonee

Print | ok |

] Test Report ]
Reported Results: ALL

#*DC arc during mass hipot

=DC arc Meté

=*DC arc MHetlid

penenene End of Repoxt ~nenee

Print | ok |

[ Test Report ]
Reported Results: ALL
(*DC arc_Neté )

+13 ———
#DC arc Netl4

] 2] 3] 2 e

”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 product is being charged to the Hipot voltage level.

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

“DC Leakage” is reported whenever leakage occurs, indicating both the
net and the level of leakage.

This sample report indicates that, during the DC Hipot test, there was
current leakage at nets 19 and 25.

“DC arc” is reported when an arc occurs.

@ 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 a location. If you run a Linear Hipot the location will always be
identified.

In this example the arc occurred during a LINEAR Hipot test.
All failures are identified with an asterisk (*).

5.5.3 AC Hipot Testing

5.5.3.1 AC Hipot Settings

These settings are displayed when you press AC Hipot Settings from High Voltage Settings (see

section 5.5.1.2).

1] AC Hipot Settings [id]

Hirot Ynoltade |

Leakade Linit | |ﬂ:: Sane |

Hirot Duration |
tore Ort. [ oK |

(
(
(B w=s]

For safety reasons, AC high voltage testing cannot even be set up until
the Hipot button is pressed, activating the rest of the options.

Now that the Fusion has been instructed to perform Hipot testing, the
test parameters can be defined.

Fusion Guide

63



Programming & Testing in Cable Test Mode

Press Hipot Voltage and enter the desired AC Hipot voltage. You can

specify any value you want up to 2500Vrms or 3500 Vrms, depending
on your model. The voltage can be specified in single (1) volt
increments.

When the proper settings are in place, press Enter to return to AC
Hipot Settings.

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

Press Leakage Limit to display a new screen.

i
— e To set absolute leakage, press Max Total Leakage and Min Total

Leakage and enter values for each.
[Lrin fest Losase ] e To set neutralized leakage, press Max Real Leakage and Min Real

[Ares ons ] | Tare | [ o

Leakage and enter values for each. This enables the Fusion to test the
true quality of the product's insulation despite the presence of a
significant reactive (capacitive) current in the circuit. This current
approaches zero in a good product and is an excellent reference for
limit setting for a Hipot leakage test.

@ Pay attention to the insulation specifications for the wire being used. The

allowable range is from OpA to 25mA.

e Choose whether to rapidly test for any insulation or other
breakdowns (enable Arcs Only). The Fusion 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 product.

When the proper settings are in place, press Enter to return to AC
Hipot Settings.

To remove fixture leakage from the leakage calculation, press Tare to
display the Measure Fixture’s Tare screen.

Highlight the fixture to be measured and press Measure. The fixture’s
leakage is calculated. To remove the measurement, highlight the
fixture and press Reset.

When the proper settings are in place, press Enter (twice) to return to
AC Hipot Settings.
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test duration [s1

N
(=)
)

@

w

[glear]

(&= )

[
-1

Enter
Esc

J

] AC Hipot Settings [id]

HiFot Uoltade

l Ht.: SBmA
Hr: S8R

(
[ J
[(Zean |[Hazz [ More ort. [ ok |

Leskade Limit

Hirot Duration

@] AC Hipot Settings 77

[ Set Test Paramcters o]

Mame # Prompt Adapters

Low Voltage Components

High Voltage Het List

More Options.. Print

Test Mow cancel |[ ok

To set the duration for the high voltage application, press Hipot
Duration to display a new screen. Enter the length of time that you
would like the AC high voltage to be applied, from 0.01 to 600
seconds.

When the proper settings are in place, press Enter to return to AC
Hipot Settings.

Scan switches between the “Mass” scan and “Linear” scan methods.
Although the linear method is more traditional, it is highly
recommended that you use Mass scan unless your test requirements
specifically dictate otherwise. Mass Hipot testing is much faster with
no loss in accuracy.

@ Refer to Appendix C for Mass Hipot examples.

@ Scan must be set to “Linear” for the Tare leakage option to be available.

To set the slope of the charge and discharge of a PUT, press More Opt.

Press either Ramp Up or Ramp Down to enter the desired value,
between .01V to 10kV per second for both ramp up and ramp down.

To save the test record, press OK. The AC Hipot settings are
incorporated into the test.
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Test Program as CBL File

\datab\cables\main\testca~4.cbl For syntax information, see chapter 0.
*CABLE*, TEST CABLE #$%,5 *NET™, ,
*STAR* Ji.C1.12,,
*THRESHOLD*, 61 J3.C1.12,,
*ACHIPOT*,456 *NET™, ,
*LEAKAGE*,0.001 J1.C1.13,,
*DWELL*,0.4 J3.C1.13,,
*LINEAR* *NET™, ,
*60HZ* J1.C1.14,,
*ADAPTER* ,HA 116, J3.C1.14,,
*POSITION*,J1 *NET™, ,
*ADAPTER* ,HA 116, J1.C1.15,,
*POSITION*,J3 J3.C1.15,,
*NET*, , *NET*, ,
Ji1.C1.1,, Ji.Cl.16,,
J3.C1.1,, J3.C1.16,,
*NET™, , *NET™, ,
Ji1.C1.2,, Ji.C1.17,,
J3.C1.2,, J3.ci1.17,,
*NET*, , *NET*, ,
Ji.C1.3,, Ji.c1.18,,
J3.C1.3,, J3.C1.18,,
*NET™, , *NET™, ,
Ji1.C1.4,, Ji1.C1.19,,
J3.C1.4,, J3.C1.19,,
*NET*, , *NET™, ,
Ji.C1.5,, Ji.C1.20,,
J3.C1.5,, J3.C1.20,,
*NET*, , *NET™, ,
Ji.C1.6,, Ji.C1.21,,
J3.C1.6,, J3.C1.21,,
*NET*, , *NET™, ,
Ji.c1.7,, Ji1.C1.22,,
J3.Cc1.7,, J3.C1.22,,
*NET™, , *NET™, ,
Ji1.C1.8,, J1.C1.23,,
J3.C1.8,, J3.C1.23,,
*NET™, , *NET™, ,
Ji.c1.9,, J1.C1.24,,
J3.Cc1.9,, J3.C1.24,,
*NET*, , *NET*, ,
Ji.c1.10,, J1.C1.25,,
J3.C1.10,, J3.C1.25,,
*NET™, , *END*
Ji.C1.11,,
J3.C1.11,,
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5.5.3.2 Testing Using AC Hipot

To perform an AC Hipot test on a product, simply follow the same procedures as for low voltage

testing.

[ Test Configuration H]
Currently Selected Cable

File Hame:

?atah\cahles\ﬂﬂIN\TESTCH"Z.Gh

EFart Number:
TEST_CABLE #%x
Rew . 3

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

llest Nowl ‘Eatches“:‘ | Cancel |

Ferforming Degauss

DeEausg

PErrese Shatisdios

I

St b Fest G e

[l___FError Revort [0

FPerform the ied
AC Hipot Test?

) ()

Ferforming Tests

T TEST CABLE ]

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

[Error Statistics|[ Riagnose |

[ Retest ][ cance1 ]

] Test Report ]
Reported Results: ALL
AC Hetl 308MOhnm
AC Met2 141MOhm
AC MNet3 388MOhm
AC Metd 258M0Ohm
AC MNetS 279M0Ohm
AC Nett 731MOhm
AC Net? 269M0Ohm
AC Net8 2.58CG0hm
AC Net9 189MOhm

O] 2] 3] 3 [

Press Test on the Main Menu, select the test to be performed if it is not
the one displayed, and press Test Now. You will then be instructed to
insert the adapters and to connect the product for testing.

Since the test specification calls for an AC Hipot test, the Fusion
automatically performs a degauss cycle before testing starts.

The Fusion will first perform all of the specified low voltage tests. If
any of the tests fail, the “fail” light is lit. When you press Diagnose,
the low voltage faults will be shown in a display similar to that shown
here.

@ 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 specified that this test was password-protected, an operator-
level password will have to be entered before testing will start.

The Perform AC Hipot Test? screen appears:
e To continue testing, press Yes. The Performing Tests screen appears.

To cancel testing, press No. The Test Statistics window re-appears and
the “fail” light is lit. From this screen, pressing Diagnose will show a
message indicating that all tests have passed; what has happened, in
essence, is a forced failure of the Hipot test.

The display shows the progress of AC Hipot testing.

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

A linear Hipot was performed and passed. The diagnostics report the
measurements made during the test.

Fusion Guide

67



Programming & Testing in Cable Test Mode

5.5.3.3 Error Reporting

In addition to the standard error report messages, additional ones are associated with AC Hipot
testing.

“AC Overload” is reported when an arc or excessive current leakage
RS sverioad Nepd2 occurs during the charging cycle of the AC Hipot test. The message is

renenene End of Report s

used to differentiate between arcs during the Hipot test duration and
during the time the product is being charged to the Hipot voltage level.

B L TS sample Test Report indicates that, during the AC Hipot test, a fault
occurred at nets 19 and 25.

“AC Leakage” is reported whenever leakage occurs, indicating both the

=ac_isakage Neiie 23onn net and the level of leakage.

of Report ~~

This sample report indicates that there was excess leakage at pin 19 and
25 at connector 1 on J1.

Print I oK I

In this example an arc occurred during a MASS Hipot test.

*AC arc during mass hipot
®AC arc Mete

*AC arc Netld

rerenens Eid of Report ~rmeeeer

Print I oK I

“AC arc” is reported when an arc occurs.

*AC arc during mass hipot
e~ End of Report -—-—-—-

@ 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

TN | T give a location. If you run a Linear Hipot the location will always be
identified.
In this example, the arc occurred during a Linear Hipot test.
a6 Herid Zi3tBhn
Aac Netl3 257VMOhm
AC Netld 2.13G0hm
#AC arc Netlb
AC Netfl? 18gMohn . . . . .
o Nep1g jeiuppe All failures are identified with an asterisk (*).
"RC_Retzl- - 26G0hn
A F] Cerint ] ox |

5.6 Component Testing
5.6.1 Introduction

The components available for programming and testing are:

® Resisters — see section 5.6.3.

® Capacitors — see section 5.6.4.

e Diodes — see section 5.6.5.

® Switches — see section 5.6.6.

® Keys — see section 5.6.6.4

For all components, you can choose to program using “auto learn” or manually. Even if you
choose to work manually, you must first use auto learn to learn the NetList for that component. If
you use auto learn, you can use the manual editing features to modify the learned results.
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5.6.2 About Manual Programming (Component Editing)

[ Programming Cable ]

[ Modifu Existing Cahle ]

[ Learn Mew Cable — Default |

| Learn Hew Cabhle — Custom |

[ Advanced Netlist Editor |

[ Set Test Farameters ]

Name / Prompt Adapters

Low Voltage Components

High Uoltage Het List

More Optioms.. Frint

Test How cancel |[ ok

1 Edit Component List <]

[ Rezistors ][ Eeus ]

[ caracitors [ Diodes |

[ Twizsted Pairs ]

Cancel |

[ Select Resistor [

[ Edit Resistor [

Dalue] [ omft min _I_ond max

|ﬂure Dptions..” Label || oKX |

From the CableTest Main Menu, press Program Cable to display the
Programming Cable screen.

Press Modify Existing Cable. You are prompted to choose the program
to modify and then the Set Test Parameters screen appears.

@ This screen also appears once a component has been learned.

Press Components to display the Edit Component List screen.
For information on the other options on this screen, see section 5.1.4

Choose any component.

You are prompted to choose which of the available components of that
type you want to work with. In the example shown, we have chosen
resistors, but the function is the same for all components.

e Use the arrows to navigate through the list.
e To add a component, press Add. A new item is added to the list.

@ Adding components increments existing ones by 1. For example, each
new resistor will be R1 and the current R1 becomes R2, the current R2
becomes R3, etc.

e To remove a component, highlight it and press Delete. You are

prompted to confirm the deletion.

e To change the label of a component, highlight it and press Label.

You are prompted to enter a new label for the component.

e To edit a component, highlight it and press Edit to display a new

screen. Follow the procedure below.

In the example shown, we are editing resistors, but the function is the
same for all components.

To change the label of the component, press Label. You are prompted
to enter a new label.

To assign the proper net, press Terminal 1 (+) to display the Open Net
screen.
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[1]Dpen Het _and Pick Terminal |i]

Cancel I oK I

[ Edit Resistor ]

Terminal 1 (+) J1.C1.1
Terminal 2 <(->
| Omit min || Onft max |

[ Test ;i

[More Options..][ Label ][ Ok |

] Edit Resistor &
ferminal 1 (+> Ji.Ci.1
Ferminal 2 () JiCi.7
Palue] —omEE min I onft max ]

[Test |

[More Options..][ Labe1l ][ ox |

] Edit Resistor H]
Terminal 1 ¢+ Ji.ci.1

Terminal 2 (- J1.C1.7
| Omit min || Onft max |

| Test || OK: 1.34M% ]

[More Options..][ Label ][ Ok |

Highlight the correct net/pin location for Terminal 1.
To open a pin, press Open to display the Pick Terminal screen.

Highlight a pin and press 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, press Test to retrieve the measured value.
The value appears next to Test.

To set or modify the tolerance, press Value to display the Select Detect
Mode screen.

e To change the tare value, press Change Tare Value and enter a new
value.

e To change the thresholds value, press Change Thresholds and enter a
new minimum and maximum value.

e To have thresholds automatically detected, press Autodetect
Thresholds.

The More Options button displays different values for different
components, and is explained in the individual components section of
this chapter.
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5.6.3

Programming and Running Resistor Tests

PR TN

Figure 4-12: PUT with embedded Resistor

5.6.3.1 Programming Resistor Tests by Learning

1] Learn Settings [

[ twistes  JJ [ mets on1v | O
Eree Ends | O
Conductor Max Res I

[ con. uell JE@EE 1 [ Caneel |
Jo_o )

[ Use Kelwin Probe

[ Resistors | [0 [ caraciters |0
[ Diodes ] O [ Switches ] O
Kews I O

1] Component Settings i

Ce )

J__x )

Cancel

[ Choose the range |
Expected Resistance

Common Ground O

Min imum iXe
Masc imum 160%R
cancel || oK ]

[ 0pen Net and Pick Terminal il
Connected to Bus

[ Edit Resistor 32

Dalue] [T 5308 min [ 1.6ama ]
“

|ﬂure Dptions..” Label || oKX |

On Learn Settings (see section 5.2.2.2), set whatever options are
necessary, then press OK to display the Component Settings screen.

Press Resistors to display the Choose the Range screen.

Set the following options:

o [f components are connected to a common bus, enable Common
Ground.

¢ Enter the minimum expected resistance for all of the embedded
resistors in your product.

o Enter the maximum expected value for all the resistors in your
product.

To return to Component Settings, press OK and, from that screen, press
OK to carry out the test as usual.

If you pressed Common Ground, you are prompted to choose the
common bus from the learned list. Once you have made your choice,
the resistors are learned.

Here are some example results. 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.

@ The default tolerance for the component is set to 10%
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Test Program as CBL File

\datab\cables\main\resistor.cbl For syntax information, see chapter O.

*CABLE*,RESISTOR, 1 *NET*, ,
*CONTINUITY*,0,5 Ji.c1.13,,
*STAR* J3.C1.13,,
*THRESHOLD*, 61 *NET*, ,
*ADAPTER* ,HA 116, Jl.c1.14,,

*POSITION*,J1 J3.c1.14,,
*ADAPTER* ,HA 116, *NET*, ,
*POSITION*,J3 J1.Cc1.15,,
*NET*, , J3.C1.15,,
Ji.c1.1,, *NET*, ,
J3.ci.1,, Jl.cl.16,,
*NET*, , J3.c1.16,,
Ji.c1.2,, *NET*, ,
J3.ci.2,, Ji.c1.17,,
*NET*, , J3.c1.17,,
J1.c1.3,, *NET*, ,
J3.c1.3,, Ji.c1.1s8,,
*NET*, , J3.ci.1s8,,
Jl.cl.4,, *NET*, ,
J3.Ccl.4,, Ji.c1.19,,
*NET*, , J3.c1.19,,
Ji.c1.5,, *NET*, ,
J3.c1.5,, Ji.ci1.20,,
*NET*, , J3.c1.20,,
Ji.cil.e6,, *NET*, ,
J3.ci.6,, Ji.ci1.21,,
*NET™,, J3.ci1.21,,
Ji.c1.7,, *NET*, ,
J3.c1.7,, Ji.c1.22,,
*NET*, , J3.Cc1.22,,
Ji.ci.s,, *NET*, ,
J3.c1.s,, Jil.c1.23,,
*NET*, , J3.Cc1.23,,
Ji.c1.9,, *NET*, ,
J3.c1i.9,, Ji.Cc1.24,,
*NET*, , J3.Cl1.24,,
Ji.ci.10,, *NET*, ,
J3.c1.10,, J1.C1.25,,
*NET*, , J3.Cc1.25,,
Ji.c1.11,, *RESISTOR*, ,RESISTOR1
J3.c1.11,, J3.c1.1,,
*NET*, , J3.c1.7,,
Ji.c1.12,, *VALUE*,1.46586e+06,1.7916e+06
J3.c1.12,, *END*

Fusion Guide



Programming & Testing in Cable Test Mode

5.6.3.2 Programming Resistor Tests Manually

Even when you program embedded resistors manually, the NetList must have already been
automatically learned (see section 5.6.3.1).

pEmrnaeneenesea - From the Edit Component List screen (see section 5.6.2), press
Recictors [ kewr ) Resistors to display the Select Resistor screen.

[
[ Capacitors ][ Diodes ]
[

Tuisted Pairs ]

LCancel I

The list is empty if no resistors were detected during the learn process,
or if you did not press the Resistor option during learning.

EIEIEI Add | [pelete ]
EE1(] o] Lo |

El:

s ey Add as many resistors as you have in your product by pressing Add.
Highlight a resistor and press Edit to display the Edit Resistor screen.

El El El Add |[pelete |
E 5 6 ) (e

B

o e For information on all but the More Options function, see section 5.6.2.

: :
To set advanced measurement features, press More Options to display a

Palue] —omEE min I onft max ] new screen.
=]

[More Options..][ Labe1l ][ ox |

s rne oo To make this test a Kelvin test, enable Kelvin.
Cgeron )OI @
: e : Kelvin requires odd and even consecutive pairs (for example, 7, 8).
[ Sense #2: HAC ]
Set a measurement dwell for the selected component (.01s to 1000s)
K I .
@ The sense fields change based on your choices.

Press OK to return to the first Edit Resistor screen.
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5.6.3.3 Testing A Product With Resistors

Testing a product with embedded components is the same as testing any other product. Follow the
process described in section 5.2.2.2. After the standard low voltage tests (continuity and isolation)
are performed, the system scans for resistors. Here are some sample results:

The resistance for resistor 1 is below the expected value, including the

68 , YmDhm

B (T T T — : .
“8gi{37"21.23, a.c1.23> res:| tolerance zone. The actual resistance is measured and reported to help
Netd(J1.C1.24, J3.C1.24) res:

a8, omihm " oler.msy reo:| @ technician correct the problem.

264 . AmOhm
#RE S I%TDR]. too lo 1.003M0hm
[raree e ™ Fo e

'Y
d of Report

EICTEIE (e o |

The resistance for resistor 1 is above the expected value, including the

. 2mDhm 1 1
R2+TIT 20, ua.c1.2> res:| tolerance zone. The actual resistance is measured and reported to help
2 vhoi, 220 0020 =27l a technician correct the problem
Net(J1.C1.25, J3.C1.25) res: p

AREE e )

The resistor path for resistor 1 is extremely high. The actual problem

——lfcrorted Fesults: ALL . . .
2821338721 23, ga.c1.23> res:|  coUld be the resistor itself or could be because one of the connecting
Hetill €1.24, J3.C1.24) res: . .
PRStil e1.25, 13.C1.25) res: terminals is open.
279 , TmDhm - N -
e R e g dae inive

EICTEIE (e o |

5.6.4 Programming and Running Capacitor Tests
5.6.4.1 Programming Capacitor Tests by Learning

CoNons LN
Cmuon s 0N R

25 2

Figure 4-13: PUT with embedded Capacitor

a—Teeesueassmmt - On Learn Settings (see section 5.2.2.2), set whatever options are
[ rwistes [0 [ Metz o | O necessary.

Eres Ends I O . 3 A
[ Condactor tax ez | Press OK to continue and display the Component Settings screen.

[ con. uell J[E@E 1 [ Cancel |
[ Use Kelwin Frobe I O [ oK ]

EmETETTORCCITeemm— - Press Capacitors to display the Choose the Range screen.
[ Resistors | [0 [ caraciters |0

[ Diodes ] O [ Switches ] O

Kews I O
[ Back ] [ Cancel ] [ Ok ]
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[ Choose the Range Er

Minimumn 100pF
100nF

Common Ground | []

Max imun

Cancel I ‘ oK I

[]0pen NHet and Pick Terminal [l
Connected to Bus

[ Edit Cavacitor [H]|
CAPACITOR1

[ Test ]I

OK: 615pF ]

‘ﬂore Dptions..” Label H OK |

Set the following options:

e Enter the minimum expected resistance for all of the embedded
capacitors in your product.

¢ Enter the maximum expected value for all the capacitors in your
product.

e [f components are connected to a common bus, enable Common
Ground.

®Do not enter 0 for the minimum!

To return to Component Settings, press OK and, from that screen, press
OK to carry out the test as usual.

If you pressed Common Ground, you are prompted to choose the
common bus from the learned list. Once you have made your choice,
the capacitors are learned.

Here is an example result. In the example shown, Terminal 1 of the
first resistor (C1) is connected to pin 1 of the first connector on the
adapter located at J1. Terminal 2 is connected to pin 4 of the same
connector.

For information on editing the capacitor, see section 5.6.2.

@ The default tolerance for the component is set to 10%
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Test Program as CBL File

\datab\cables\main\capacitor.cbl For syntax information, see chapter O.

*CABLE*,CAPACITOR, 1 *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.C1.1,, J3.C1.15,,
J3.C1.1,, *NET™, ,
*NET*, , Ji.Cl.16,,
Ji.c1.2,, J3.Cl.16,,
J3.C1.2,, *NET™, ,
*NET*, , Ji.c1.17,,
Ji1.C1.3,, J3.C1.17,,
J3.C1.3,, *NET™, ,
*NET™, , Ji.c1.18,,
Ji.C1.4,, J3.C1.18,,
J3.C1.4,, *NET™, ,
*NET™, , Ji.C1.19,,
Ji.C1.5,, J3.C1.19,,
J3.C1.5,, *NET™, ,
*NET™, , Ji.Cc1.20,,
Ji.C1.6,, J3.C1.20,,
J3.C1.6,, *NET™, ,
*NET*, , Ji.ci1.21,,
Ji.c1.7,, J3.C1.21,,
J3.c1.7,, *NET™, ,
*NET™, , Ji.C1.22,,
Ji.c1.8,, J3.C1.22,,
J3.c1.8,, *NET™, ,
*NET*, , Ji.C1.23,,
Ji.Cc1.9,, J3.C1.23,,
J3.C1.9,, *NET™, ,
*NET*, , J1.C1.24,,
Ji.c1.10,, J3.C1.24,,
J3.c1.10,, *NET™, ,
*NET™, , J1.C1.25,,
Ji.c1.11,, 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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5.6.4.2 Programming Capacitor Tests Manually

Even when you program embedded capacitors manually, the NetList must have already been
automatically learned (see section 5.6.4.1).

pEmrnaeneenesea - From the Edit Component List screen (see section 5.6.2), press
{ Recictors [ kewr ) Capacitors to display the Select Capacitor screen.
=

Capacitors ] [ Diodes ]

Tuisted Pairs ]

LCancel I

The list is empty if no capacitors were detected during the learn
process, or if you did not press the Capacitor option during learning.

Add as many capacitors as you have in your product by pressing Add.

@B@mﬁdd (== ), || Highlight a capacitor and press Edit to display the Edit Capacitor
O Jeen JL scrgeenf(Dy b P i P

For information on all but the More Options function, see section 5.6.2.

Terminal 1 (0 W6 ]

To set advanced measurement features, press More Options to display a

Terminal 2 =) | H/C
Walue | [ BeF min [ BrF max | new screen.

[ Test )

[ more oetions. || Laper [ ox |

Choose one of the following:
[ DeHeotcwmom | (7] [ CeDemk | [4]

e Use default DC and AC Hipot settings (press DC Default or AC
(A Hooicwtm | [ [_scoder [ Default), as set in system settings (see 4.7).

el e Press DC Hipot Custom or AC Hipot Custom to edit values for or
eliminate (by disabling Hipot) Hipots performed on capacitors.

@ In order to change local Hipot variables, the global setting for the High
Voltage test must be set to Linear. (see 4.7)

Press Stimulus to cycle through the options. The recommended option

is “auto”.

5.6.4.3 Testing a Product with Capacitors

Testing a product with embedded components is the same as testing any other product. Follow the
process described in section 5.2.2.2. After the standard low voltage tests (continuity and isolation)
are performed, the system scans for capacitors. Here are some sample results:

Renggtnggggg mmmms  The measured capacitance is too low.

Test Frogram: CﬁPﬁCITDR
07/29/19 ENERYH
ACITORL too luw 355 SpF
d d of Report

Print ox |

CE—w T The measured capacitance is too high.

Te=t Program: CAPACITOR |

07/29/1939 09 EAPECITDR
ACITORL too hlgh 775 SpF

~nreeme Enidl of Report

Print OK I
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5.6.5 Programming and Running Diode Tests

5.6.5.1 Programming Diode Tests by Learning

The Fusion 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 Fusion, or you can choose to program them manually. It is highly

recommended that you let the Fusion do the work unless you have a large number of diodes or are

not satisfied with the results of the autolearn process.

E2

Figure 4-14: PUT with embedded Diode

[ Twisted O [ Met= o | O
Free Ends I O

[ Con. Owell ] [ Lancel ]

[ Usze Kelwin Probe l O [ oK ]

[ Learn Settings [&d]

[ Resistors ]D [ Caracitors ]D
[ Diodes ] [ Suwitches ] O

Kews I O

[ Back ] [ Lancel ] [ oK ]

1] Component Settings [id]

[ Select Dicde o]

IMCABLE WITH DIODE

[ Edit Diode ]

[Test|OR: Ur=agenu, Ir=omA ]

[More Options..][ Label ][ ox |

On Learn Settings (see section 5.2.2.2), set whatever options are
necessary.

Press OK to continue and display the Component Settings screen.

Press Diodes to indicate to the Fusion that your product has an
embedded diode(s). Press OK to continue the learning process as
normal.

Here is an example result. The Fusion found one diode, and detected
that it is a Generic type. For an explanation of how the Fusion
determines the diode type, see section 5.6.5.2.

Press Edit to view the details of the learned component. For an
explanation on the rest of the functions of this screen, see section
5.6.2.

In this example, the diode’s anode, at pin 1 and its cathode, at pin 2,
are of connector 1 on adapter J1. (This agrees with the test spec. for
the example cable.)
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5.6.5.2 Diode Types

The following table lists the parameter by which diodes are identified by the Fusion.

Type Vimin[V] @50pA | VemarV] @50pA | Iamax[1A] @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

Test Program as CBL File

\datab\cables\main\diode.cbl For syntax information, see chapter O.

*CABLE*,LED,1
*CONTINUITY*,0,5
*STAR*
*THRESHOLD*, 61
*ADAPTER*,HA 116,

*POSITION*,J1
*ADAPTER*,HA 116,
*POSITION*,J3
*NET™, ,
Ji.c1.1,,
J3.C1.1,,
*NET™, ,
Ji.Cc1.2,,
J3.Cc1.2,,
*NET*, ,
Ji.C1.3,,
J3.C1.3,,
*NET™, ,
Ji.C1.4,,
J3.C1.4,,
*NET™, ,
Ji.C1.5,,
J3.C1.5,,
*NET™, ,
Ji.C1.6,,
J3.C1.6,,
*NET*, ,
Ji.c1.7,,
J3.c1.7,,
*NET™, ,
Ji.c1.s8,,
J3.c1.8,,
*NET™, ,
Ji.C1.9,,
J3.C1.9,,
*NET*, ,
Ji.c1.10,,
J3.c1.10,,
*NET*, ,
Ji.C1.11,,
J3.C1.11,,
*NET™, ,
Ji.C1.12,,
J3.C1.12,,

*NET™, ,
J1.C1.13,,
J3.C1.13,,

*NET™, ,
J1.C1.14,,
J3.C1.14,,

*NET™, ,
J1.C1.15,,
J3.C1.15,,

*NET™, ,
Ji.Cl.16,,
J3.Cl1.16,,

*NET™, ,
Ji.c1.17,,
J3.C1.17,,

*NET™, ,
Ji.Cc1.18,,
J3.C1.18,,

*NET™, ,
Ji.C1.19,,
J3.C1.19,,

*NET™, ,
Ji.c1.20,,
J3.cC1.20,,

*NET™, ,
Ji.c1.21,,
J3.Cc1.21,,

*NET™, ,
Ji.C1.22,,
J3.C1.22,,

*NET™, ,
Ji.C1.23,,
J3.C1.23,,

*NET™, ,
J1.C1.24,,
J3.C1.24,,

*NET™, ,
J1.C1.25,,
J3.C1.25,,

*DIODE*, ,
Ji.C1.1,,
Ji.C1.2,,
*GENERIC*

*END*
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5.6.5.3 Programming Diode Tests by Learning — Phantom Diodes

Figure 4-15: Phantom
Diodes

Select Diode M

[
IGDIODE WITH PHAMTOM
I HET

iy %
# DI *GEMERIC3*

EIEIEI Add | [Delete ]

El Edit|[ Labe1 || ~

Depending on how the diodes are wired, the Fusion 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 this configuration would result in three found
components, as shown in this example display. Editing each
component will help determine which one is the phantom one, which
can then be deleted.

5.6.5.4 Programming Diode Tests Manually

Even when you program embedded diodes manually, the NetList must have already been
automatically learned (see section 5.6.5.1).

Edit Component List

[ Rezistors ][ Eeus ]

[ caracitors [ Diodes |

[ Twizsted Pairs ]

Cancel |

[ Select Diode [

EIEIEI Add | [Delete ]
El Edit|[ Labe1 | ==
®_________Edit Diode [0

[More Options..][ Label ][ Ok |

From the Edit Component List screen (see section 5.6.2), press Diodes
to display the Select Diode screen.

The list is empty if no diodes were detected during the learn process,
or if you did not press the Diode option during learning.

Add as many diodes as you have in your product by pressing Add. The
new diodes are automatically selected as Generic.

Highlight the first and press Edit to display the Edit Diode screen (for
information on the rest of the functions of this screen, see section
5.6.2).

The screen is blank because the diode was manually added.

Press Anode to display the Open Net screen so you can assign it the
proper net.
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[[[Open Net and Pick Terminal |3

Cancel |

(2]
=l

L)
K[K

[ Edit Diode [

Cathode
SCENERTCR

[Test]

|ﬂure Dptions..” Label || oKX |

[ Edit Diode H]

Cathode J1.€1.3
FCENERTCE

[Test]

[More Options..][ Label ][ ok |

4] Edit Diode’s Thresholds il

Fud Stimulus 1688 mA

| BU nin I
Reu Stimulus

[ Edit Diode [

Cathode
SCENERTCR

[Test]

BY nax

|ﬂure Dptions..” Label || oKX |

[] Edit Diode ]

[ Test Params ]

Highlight the correct net/pin location for the anode and press Open to
select a pin.

Highlight a pin and press 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. You can do this manually, by
pressing Type to cycle through the available types, or automatically, as
described below.

If your product is attached with the proper diode in place, press Detect
to display the Select Detect Mode screen which can be used to
automatically set the type and values.

Choose either Autodetect Diode Type or Autodetect Thresholds.

The diode types preset are listed in the table in section 5.6.5.2. If your
component does not conform to one of these types, press Autodetect
Thresholds to learn the attached component. The Edit Diode’s
Thresholds screen appears.

e Press Fwd Stimulus and Rev Stimulus to scroll through the available
settings.
e Press Vf and enter a minimum and maximum voltage drop.

To return to Edit Diode, press OK.

To manually edit the diode’s thresholds, press More Options.

Press Test Params to manually edit the diode’s thresholds.

@ Other options on this screen are reserved for future use.
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5.6.5.5 Testing Product with Diodes

The testing procedure for a product with embedded components is the same as testing any other
product. Follow the process described in section 5.2.2.2. After the NetList is verified for
continuity and isolation, the system scans for the diodes. Here are some example results:

The diode was open. The Fusion measures and reports the forward

BIGpx" ooran: comLe Wi voltage to be greater than 2300mV (this value is the maximum
eni: UF> 2.3V, Ur>

2:2 Ena of Report e forward voltage at SOpuA for a Generic Diode: see section 5.6.5.2).

[3E3

“D1” is the designator assigned by the Fusion to the first diode
detected. If there is more than one, you will probably want to use the
Label function so that the diagnostics are more meaningful.

Print |[  or |

Diode (D1) is shorted. The Fusion measures and reports the reverse

BIGBE. ooy ohmin wim voltage across the short.
*D1 shorted: UF= 16mU, Ur=

Test Report

The diode is present but is installed backwards.

reversed: UF> 2.3V,
V=436 . EmU)
[~~~ End of Report -~~~

Print | ok ]

5.6.6 Programming and Running Switch and Key Tests
5.6.6.1 Introduction

The Fusion can test products with embedded switches. The basic philosophy is that each time a
switch changes position, the product has changed its configuration. As a result, the learning
process steps you through each of the switch positions as the Fusion 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.

@ Any product that consists of multiple states (NetLists that differ due to mechanical manipulation) is
suitable for a switch test.

Figure 4-16: PUT with embedded Switch - in OPEN position
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[ Twisted O [ Metz onie | O

Er=e Ends I Il
[ Con. Dwell ] [ Lancel ]
[ uze kelwinPrabe [ o

[ Resistors ]D [ Caracitors ]D
[ biedes [ [ suitecre= O

Kews I Il
[ Back ] [ Lancel ] [ oK ]

1] Component Settings [

[ Component ISettings =

Permanent Switches |[]

Temporary Switches |[]

Maoe 1KR

[ cancel || oK ]

On Learn Settings (see section 5.2.2.2), set whatever options are
necessary.

Press OK to continue and display the Component Settings screen.

Press Switches to indicate to the Fusion that your product has an
embedded switch(es). A new screen appears.

e Permanent Switches: Used for mechanical switches. Press to enable.
e Temporary Switches: Used for momentary switches, such as
membrane switches. Press to set maximum expected resistance.

To learn the product as usual, press OK. If you enabled Permanent
Switches, see section 5.6.6.2. If you enabled Temporary Switches, see
section 5.6.6.3.

5.6.6.2 Programming Switch Tests for Permanent Switches

Switch to the lst pos.
then Fress 0K to learn it.

Cancel to end learnind.

ot ] [ Cancel ]

(=)
7<

[x] Learn a New Cable 7]

[ Enter First Prompt Line [0

( OPEN )

IOERDEIELOEN
AERDREEEEI
Bia|eolo]n|o]=we

[ 0.9 | [ Space Bar | Clear]

When you choose to learn a product with a permanent switch, the
Fusion instructs you to set your product in the first switch position.

After this is done, press OK.

The Fusion learns the first NetList.

You are asked to enter a prompt which will tell the operator what
action to take to prepare the product to be tested in its first
configuration.

The prompt entered will appear to the operator during the test cycle,
prior to testing the switch position.

Press Enter to confirm the first line of the prompt. A screen for the
next prompt line appears. Continue to add prompt lines until done.

When no more prompt lines are required, press Esc to advance to the
next switch position and repeat the process.

Figure 4-17: PUT with embedded Switch - in CLOSED position
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[l _Select Switch Position [
witc

AEE -

E' E' E' Canocel ||

Test Program as CBL File

\datab\cables\main\switch.cbl

*CABLE*,SWITCHES, 1
*STAR*
*THRESHOLD*,61
*ADAPTER* ,HA 116,

*POSITION*,J1
*ADAPTER* ,HA 116,
*POSITION*,J3
*SWITCH*, ,
*CHAIN*
*PROMPT*
OPEN
*NET™, ,
Ji.Cc1.1,,
J3.C1.1,,
*NET™, ,
Ji.C1.2,,
J3.C1.2,,
*NET™, ,
Ji.C1.3,,
J3.C1.3,,
*NET™>, ,
Ji1.C1.4,,
J3.C1.4,,
*NET™, ,
Ji1.C1.5,,
J3.C1.5,,
*NET™>, ,
Ji.C1.6,,
J3.C1.6,,
*NET™, ,
Ji.C1.7,,
J3.c1.7,,
*NET™, ,
Ji.c1.8,,
J3.C1.8,,
*NET™, ,
Ji1.C1.9,,
J3.C1.9,,
*NET™, ,
Ji.c1.10,,
J3.C1.10,,
*NET™, ,
Ji.C1.11,,
J3.C1.11,,
*NET™, ,
Ji.Cc1.12,,
J3.C1.12,,

If you view the NetList (by pressing Net List from Set Test
Parameters) you will be prompted to select the switch position you
wish to review.

For syntax information, see chapter 0.

*NET™, , *NET™, ,
J1.C1.13,, Ji.c1.8,,
J3.C1.13,, J3.c1.8,,

*NET™, , *NET™, ,
J1.C1.14,, Ji.c1.9,,
J3.C1.14,, J3.C1.9,,

*NET™, , *NET™, ,
J1.C1.15,, Ji.c1.10,,
J3.C1.15,, J3.C1.10,,

*NET™, , *NET™, ,
Ji.C1.16,, Ji.C1.11,,
J3.C1.16,, J3.C1.11,,

*NET™, , *NET™, ,
Ji.C1.17,, Ji.C1.12,,
J3.C1.17,, J3.C1.12,,

*NET™, , *NET™, ,
Ji.C1.18,, J1.C1.13,,
J3.C1.18,, J3.C1.13,,

*NET™, , *NET™, ,
Ji.C1.19,, J1.C1.14,,
J3.C1.19,, J3.C1.14,,

*NET™, , *NET™, ,
Ji.C1.20,, J1.C1.15,,
J3.C1.20,, J3.C1.15,,

*SWITCH*, , *NET™, ,
*CHAIN* Ji.C1.16,,
*PROMPT™* J3.C1.16,,

CLOSED *NET™, ,

*NET™, , Ji.C1.17,,
Ji.c1.1,, J3.C1.17,,
Ji.C1.2,, *NET™, ,
J3.C1.1,, Ji.C1.18,,
J3.C1.2,, J3.C1.18,,

*NET™, , *NET™, ,
J1.C1.3,, Ji.C1.19,,
J3.C1.3,, J3.C1.19,,

*NET™, , *NET™, ,
Ji.C1.4,, Ji.C1.20,,
J3.C1.4,, J3.C1.20,,

*NET™, , *END*
Ji.C1.5,,

J3.C1.5,,

*NET™, ,
Ji.C1.6,,
J3.C1.6,,

*NET™, ,
Ji.c1.7,,
J3.Cc1.7,,
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5.6.6.3 Programming Switch Tests for Temporary (Membrane) Switches
Temporary switches are also known as keys. They are seen by the Fusion as a component.

When you choose to learn a product with a permanent switch, the
Fusion instructs you to press and hold the momentary switch. Once the
measured resistance is displayed, release the switch.

Enter a label name and press Enter to accept.

; i )
(][] (=] (=] €] (=] (] [=] [o]
ooaniNERniEia
oigjainizjsjaicidls

Press and hold to measure the next momentary switch.
When there are no more switches to press, press Done.

If the same switch (key) has been pressed twice, you will be warned of
this.

To accept the switch, press Yes; to continue without accepting the
switch, press No.

#1Key was pressed bef‘ore!

Add it to the key lict?

5.6.6.4 Programming Switches (Keys) Manually

Emrnaeesecaseaae) - From the Edit Component List screen (see section 5.6.2), press Keys to
(Resistors J[  kew ) display the Select Key screen.
[ Caracitors ][ Diodes ]
[ Twisted Pairs
Lancel I
The list is empty if no keys were detected during the learn process, or

if you did not select the Switches option during learning.

Press Add to manually enter this component. Add as many keys as you
faa || petete || have in your product.

— Highlight the first and press Edit to display the Edit Key screen.

For information on the rest of the functions on this screen, see section
5.6.2.

L]l
1]

B
]

D—oe s The Edit Key screen opens with no information present.

Terminal 1 (+X N-C

For information on editing the key, see section 5.6.2.

Terminal 2 (-) HNAC

walue] C—onminlosma|  [f you use the Test function to program the value of the component,
zost ] you are prompted to touch the key. Follow the instructions below.
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Press and hold the key on the product.

Touch key [

Open

Advance

{tmew Gptioows. il Lebed Logn

The Fusion will measure the resistance values of the key.

Press Advance or release the key on the product to display the value on
the Edit Key screen.

H

Touch key

OK: 47 .480

Advance |

war Dpdions., il Dabei fDoom

5.6.6.5 Testing Product with Switches

The testing procedure for a product with embedded components is the same as testing any other
product. Follow the process described in section 5.2.2.2. After the NetList is verified for
continuity and isolation, the system scans for the switches.

During testing, the first instructional prompt you programmed appears.

opEN Flashing at the top is the message “Action Required”.

After the instructions are carried out, press OK and the Fusion will
completely test the first configuration.

[ oK ][ cancel |

All programmed tests are performed.

Isolation
1002

Errar §habietion il Piagsewe

S8 Feat e

As each configuration is tested successfully, the Fusion displays any

cLosep required prompts for the next configuration until the test is complete.

oK ][ Cancel |

All common product faults are reported in this mode as they are for general testing. The switch
mode differentiates by keeping track of each switch configuration separately.

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.

Test Report

[ [H]
Reported Results: ALL

1
£ 61,13, J3.61.13) open
—Switch Fogition 2°
~~~~"End of Report -~~~

Print | ok |
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5.7 Custom Programming Examples

5.7.1 Programming and Running Free Ends or “Flying Leads” Tests

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

Fusion Ground Probe

Figure 4-18: Product Under Test — Flying Lead

5.7.1.1 Programming a Free Ends Test

CE—rTeEsTream—T To begin to learn a product with free ends, from Learn Settings (see
(_mustes JO [ _me=ois J O gection 5.2.2.2), enable Free ends.

Eres Ends I . . A
[ Condactor tax ez | Press OK to display Component Settings, then press OK again to start
(Lo bvent Jrwge 1 (_cnee: | ]earning the product as usual.
[ Use Kelwin Frobe I O [ oK ]

Once the NetList has been learned, you are prompted to do the first
IProbe flying leadsd pI‘Obe.

Press OK when done

Done

You are prompted to specify the pin’s name. Enter it and press Enter.

You are prompted to specify the wire’s label. Since this will also be
the prompt when the product is tested, make the label as instructive
and clear as possible. You can use up to 30 alphanumeric characters.

Enter the label and press Enter.

You will continue to be prompted to probe, specify pin name and then
wire label. When all pins have been probed, press Done.

Here is a sample pin list for net 1.
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Test Program as CBL File

\datab\cables\main\flyingle.cbl For syntax information, see chapter O.

*CABLE*,FLYING LEADS,1 *NET*, ,
*STAR* Ji1.C1.13,,
*THRESHOLD*, 61 *NET™, ,
*ADAPTER*,HA 116, J1.C1.14,,
*POSITION*,J1 *NET*, ,
*NET™, , Ji.C1.15,,
FREE_END 1,GREEN, *NET™, ,
Ji.c1.1,, Jil.Cl.16,,
*NET*, , *NET*, ,
Ji.c1.2,, Ji.C1.17,,
*NET™, , *NET™, ,
FREE_END 3,BLACK, Ji.C1.18,,
Ji.C1.3,, *NET*, ,
*NET™, , Ji.C1.19,,
J1.C1.4,, *NET™, ,
*NET™, , Ji.C1.20,,
FREE_END 5,WHITE, *NET*, ,
Ji.C1.5,, Ji.ci1.21,,
*NET™, , *NET™, ,
Ji.C1.6,, Ji.C1.22,,
*NET™, , *NET™, ,
Ji.c1.7,, Ji.C1.23,,
*NET™, , *NET*, ,
Ji.c1.8,, J1.C1.24,,
*NET™, , *NET™, ,
Ji.c1.9,, J1.C1.25,,
*NET™, , *END*
Ji.ci.10,,
*NET*, ,
Ji.C1.11,,
*NET™, ,
Ji.Cc1.12,,

5.7.1.2 Testing A Product With Free Ends

As with all testing on the Fusion, testing a product with free ends is easy and straightforward.
Follow the process described in section 5.2.2.2 to start the testing process.

@ Make sure that the standard probe is attached before starting the testing process.

The Fusion prompts you to touch the first flying lead (free end) to be
tested. (Notice that the prompt incorporates the label given during the
learning process.)

i Probe J&6.1 o7

Wire: Green

Using the probe, touch the correct lead; the Fusion sounds a positive
tone, and automatically sequences 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.

@ A correct lead will display its address on the prompt screen. To display
the address of an incorrect or open lead, hold the probe to the lead

You will continue to be prompted for each of the flying leads defined
in the test.
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5.7.2 Programming and Running Twisted Pairs Tests
The Fusion can calculate the difference between twisted and non-twisted pairs.

5.7.2.1 Programming Twisted Pairs by Learning

e rrTeEETTeam—— - From Learn Settings (see section 5.2.2.2), press Twisted and enter a

[ rwistes ) [_wet=oms J I threshold capacitance setting value. You should also enable Nets Only.
Free Ends I O . ) .

[ Comitor tax e Press OK to display Component Settings, then press OK again to start

(Lcon ovent JTwme 1 [_ceneet J Jearning the product.

[ uze kelwinPrabe [ o

e —— Here is an example of the results. To change the threshold capacitance

setting value, press Thres and enter a new value.

O] 0] G| NN .
EO00FC= "

Test Program as CBL File

\datab\cables\main\twisted.cbl For syntax information, see chapter O.

*CABLE*, TWISTED, 1 *NET*, ,
*THRESHOLD*, 61, 250 Ji.c1.5,,
*STAR* J3.c1.5,,
*QUICKISOLATION* *NET*, ,
*ADAPTER*,HA 116, Ji.cl.e,,

*POSITION*, J1 J3.C1.6,,
*ADAPTER*,HA 115, *NET*, ,
*POSITION*, J3 Ji.c1.7,,
*TWIST*, , J3.c1.7,,
*THRESHOLD*, 2e-11 *NET*, ,
*NET*, , Ji.ci.s,,
Ji.ci.9,, J3.ci.s,,
J3.c1.9,, *NET*, ,
*NET*, , Ji.ci.10,,
Ji.ci.21,, J3.ci.10,,
J3.ci.21,, *NET*, ,
*TWIST*, , Ji.ci.11,,
*THRESHOLD* , 2e-11 J3.ci.11,,
*NET*, , *NET*, ,
Ji.ci.16,, Ji.ci.12,,
J3.C1.16,, J3.ci.12,,
*NET*, , *NET*, ,
Ji.ci.22,, Ji.c1.13,,
J3.c1.22,, J3.c1.13,,
*TWIST*, , *NET*, ,
*THRESHOLD* , 2e-11 Ji.ci.14,,
*NET*,' J3.Cl-l4,,
Ji.c1.24,, *NET*, ,
J3.c1.24,, Ji.c1.15,,
*NET*,' J3.Cl-15,,
Ji.c1.25,, *NET*, ,
J3.c1.25,, Ji.c1.17,,
*NOTWIST* J3.c1.17,,
*NET*, , *NET*, ,
Ji.ci.1,, Ji.ci.18,,
J3.ci.1,, J3.cil.18,,
*NET*, , *NET*, ,
Ji.c1.2,, J1.c1.19,,
J3.ci.2,, J3.c1.19,,
*NET*, , *NET*, ,
Ji.c1.3,, Ji.ci.20,,
J3.c1.3,, J3.c1.20,,
*NET*, , *NET*, ,
Ji.cl.4,, Ji.c1.23,,
J3.cl.4,, J3.c1.23,,
*END*
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5.7.2.2 Testing a Product with Twisted Pairs
Follow the normal test process described in section 5.2.2.2.

The Test Report screen shows all test results.

st _FProgram;:
S Q21993 16:3%'03

O T I This example shows all tests that passed.
«2, J1.C2.2>
.3, J1.C2.3>
.6, J1.C2.62

AEIGE e e )

=
1

This example shows a failed twisted pair cable.

J1.C2.
Net(J1.C1. J1,.C2.82

et (Ji.Ci.8. Ji.C2.8> not

ARG e e )
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6 Programming and Testing in EST Mode

6.1 Introduction
6.1.1 Choosing a Mode

Section 0 explains the difference between the two modes. In essence, if you want highly
automated tests, use CableTest mode. If you want to be able to customize your tests, use EST
mode.

6.1.2 Choosing a Programming Method

EST lets you develop test programs in two main ways: the auto-new test method and the new test
method. The auto-new test method produces results appropriate for most applications, quickly
determining whether or not the product has any shorts or opens, or if any wires are connected to
the wrong pins, and providing information such as the location of the fault to the operator. Auto-
new tests operate on all the wires of a product, similar to how CableTest mode works. The new
test method lets you define tests for specific wires, perform a continuity test, and insert a pause to
prompt the operator during the test.

Both methods are accessed from the Program Test screen:

Progran Te=t 7 From the EST mode Main Menu, press Program test to display the
Program Test screen.

Modifa Exizsting Test

)
Create Hew Test ]
Create Auto-Hew Test ]

J

[
[
[
[

Cancel || Adv. Editer

@ Some functions may be password-protected. The factory-installed password is “1234”.

6.1.3 Overview of Steps
The key steps in programming and testing a product are:

1. Add the adapter being used for the product to the adapter library if necessary (see section
5.2).

2. Ifusing the auto-new test method, set the basic test conditions and settings (see section
6.2.2.1).

3. “Learn” a known good product to create the test program (see section 5.2.2).
Optionally, change test parameters to further refine the test (see section 6.2.4).
5. Test a product using the test program (see section 5.2.2.2).
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6.1.4 About Test Modes

When you use auto-new test, you create a basic test program, based on specific parameters, that
applies to all the wires in a product. To apply tests to individual wires, you need to use the Select
Mode screen, which appears after a product is learned with the new test method or when you
modify an existing test.

[a] Select Mode HE
Step #1

AC HIFOT I DC HIFOT I

IR TEST CONTIMUITY

ISOLATION

( J )
[ cepacitamce [ eesistamce |
[ 1l PAUSE ]
( )

Cancel

The functions on this screen are described throughout this chapter:

e AC Hipot (see section 6.5.5.1)

e DC Hipot (see section 6.5.4)

o IR Test (see section 6.5.6)

o Continuity (see section 6.2.4.1)
o Capacitance (see section 6.6.3.2)
o Resistance (see section 6.6.2.2 )
e [solation (see section 6.3.1)

o Pause (see section 6.2.4.2)

6.1.5 About Test Steps

In EST mode, you can control the order of steps in which different tests (or tests of different
wires) are carried out. By default, steps are placed in the order of creation. The screen title will

indicate the step number, as shown below:
ML IR Test W&

Step #4

Linitesy |

[More J[Laber ][ Test J[ ok ]
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6.2 General Instructions
6.2.1 Adding an Adapter

The Fusion includes an adapter library containing a single adapter, called “no adapter”, which
tests all the points. For most purposes, you will want to add the adapter used for your product to
the Fusion adapter library. You add an adapter by learning it, much as you will learn a cable.

7] Programming Adapter |

Modify Existing Adapter

Learn Hew Adapter

Test Adapter

Advanced Hetlist Editor

1] Enter Adapter’s Hame [

[ Enter Sustem Test Point # [
[enter 1024 foxr HN-C1
2

[t ][ 2 ][ 2 ]Elear

(2 1[5 1[ & ][ ®s]

1] Enter Sustem Test Point # [
[enter @ for N/C1

On the EST mode Main Menu, press Edit Adapter to display the
Adapter Library screen.

Press Learn New Adapter.

A series of screens prompts you for:

e Name for the adapter.

e Number of connectors mounted on your adapter.

e Name of each connector (it is recommended that you base the name
on some easily identifiable feature of the connector, such as its type,
color, manufacturer’s part number, etc.).

o Number of pins.

The Edit Connector’s Netlist screen appears.

You now need to map the Fusion’s internal pin/switch designators to
the connector pin number.

@ The Kelvin toggle is provided for use with Kelvin adapters

Using the provided ground probe, touch the tip to each connector pin
in its standard numbering sequence. The Fusion maps the connector
pin to its corresponding system pin and displays a pin map similar to
the one shown above. The “Sense” column is reserved for the special
case, Kelvin adapters (see section 7.4).

The Fusion lets you define the numbering convention needed for your
adapter (see section 7.3) or you can edit each individual connector pin
name by highlighting the pin and pressing Edit. You can also use the
edit function to manually enter system pins or define a point as NC
(not connected).

To edit a pin, highlight its Conn. Pin and press Edit to display the Enter
System Test Point # screen.

Enter the associated system pin number and press Enter. Enter O for
N/C (not connected) pins.

@ If the Kelvin toggle is enabled, pressing Edit will prompt you to enter
values for both the Sys. Pin and Sense pins. If your adapter is not a
Kelvin adapter, the default 0 (NC) should be present in the Sense
column. With Kelvin disabled you are prompted only for the Sys. Pin
value. Kelvin requires odd and even consecutive pairs (for example, 7,
8). For more about Kelvin adapters, see section 7.4.

To continue, press Enter to display the Edit Pin’s Name screen.
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[ erirt J[ Edit || oK ]

[ Edit Adapter [id]
[ 11z

1-12
Label I Connectors I

[ ter offset [ Res OfFset |

[ LCancel ] [ aK ]

Enter a new name for the pin and press Enter.

@ The option to name pins at this level is limited since no lower case letters
are available. To properly set a numbering convention you should use
the conventions features described in section 7.3.

Repeat the above steps for any and all remaining connectors.
To print the completed pin map, press Print.

After you have programmed all the connectors, press OK to display the
Edit Adapter screen.

From Edit Adapter, you can edit any of the adapter's properties. See
section 0 for details.

e Label — enter a label for the adapter.

e Connectors — edit connector names and pin mapping of an adapter,
as described above.

e Cap Offset — For increased capacitance measurement accuracy, the
capacitance of the adapter may be learned and utilized as an offset
value. Pressing this button takes you through the steps of learning
the capacitive offset.

e Res Offset — For increased resistance measurement accuracy, the
resistance of an adapter can by learned and utilized as an offset
value. In order to perform this function, you must short all points
together that are contained on each connector. Pressing this button
takes you through the steps of learning the resistance offset.

®To offset a connector you must have a minimum of three (3) test points.

@ For more information on working with the adapters in the adapter library, see chapter 7.0.
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Adapter as ADP File

\datab\adapters\special .adp For syntax information, see chapter O

*ADAPTER*, SPECIAL
*CONNECTOR*,DB9 #1,
12,1,,,,

6.2.2 Learning the Product

We refer to the process of programming the Fusion to test a product as “learning” the product,
since this is almost literally what you do. Starting with a known good, or “golden”, product, you
are guided through a series of simple steps during which a parametric profile is made of the
product. The resulting test program is then stored as a simple ASCII file. After that, any time you
want to test an identical product, the parameters are loaded from the file and are used as the basis

for the test.

6.2.2.1 Auto-New Test Method

¥ Procon Toot 7 On the EST mode Main Menu, press Program Test to display the
(s easumote ) | Program Test screen.
{ CCL;fNT ST;t } Press Create Auto-New Test to display the Auto-Test Setup Parameters
(__gorcer ][ Aav. editer | screen.

PR ensoeey] o To set the maximum conductor resistance and dwell time, press

(I [ w— Conductor. Maximum conductor resistance is automatically set to a
[ = = KIEEH[PMN;LS - { g default value, which you can change if necessary when looking for
[ moreion I= low ohm resistors or learning a Kelvin fixture.

crcel J[ bt > )| @ To test for free ends, enable Free Ends (see section 6.7.1)

e To test only complete nets, enable Nets Only (see section 6.5.3).

e To create a probe using two test points for accurate resistance
measurements of free end products, enable Use Kelvin Probe. The
probe is created as an adapter in the adapter library. If you choose
this option, you are prompted to select the points where the Kelvin
probe is plugged in.

@ Kelvin requires odd and even consecutive pairs (for example, 7, 8).

 To set the maximum isolation resistance and dwell time, press
Isolation. See section 6.3.1.

When settings are complete, press Next to display a new screen.
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[[Auto-_Test Setup Parameters B4

— Set up the global parameters for the test. Choose from the following:

O e AC Hipot (see section 6.5.5.1)
(e O e DC Hipot (see section 6.5.4.1)

[ Rezistors ]|:| [ Capacitors ] O

(et [ et )[ e »> )| ® IR Test (see section 6.5.6)
o Resistors (see section 6.6.2)
e Capacitors (see section 6.6.3)

When test settings are complete, press Next.
B Select Adapter [dl

Choose your adapter.

Insert your “golden” product and press OK to begin the learning

Insert the sample product
hen press OK to continue.

process.

As the Fusion learns your product, a status screen keeps you informed

e Ne about its progress. The NetList for the product is learned and stored in
a file.

enemraannoa—s A fter the NetList has been learned, you are asked to enter a test name

AT ST P )| to be used to label this product’
= product’s test record. You can use any
% % % % % combination of up to 32 alpha and numeric characters as well as other

CIOEL ] valid ASCII symbols, such as parentheses, *, &, , etc., for your test
[a.2 | [ Sseace Bar |[Elear] name.

—

EE

Press Enter to display the test details screen.

To confirm the results of the learning process, highlight the Continuity
test step and press Edit and then Netlist to see the NetList results.

For instructions on the options available from this screen, see section
6.2.4.

Press OK to save your test program and display the Open Directory
screen.

Highlight the directory in which you want to save the test program,
then press OK. The test program is saved, and you are returned to the
Program Test screen. (If you want to store your test program in a new
directory, press New, and you are prompted to enter the new name.
Press Enter when done.) You can use any combination of up to 32
characters for directory or test program names.

You can continue the learning process and program as many products as you like by simply
repeating these steps. When you have finished, press Cancel to return to the Main Menu.
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6.2.2.2 New Test Method

xl Program Test

On the EST mode Main Menu, press Program Test to display the
Program Test screen.

Press Create New Test.

Modify Exizting Test

Create Auto-New Test

)
Create New Test ]
)
]

cancel || mdv. Editor

[a]] Select Adapter [

T — Choose your adapter.
Elm;li_

o|B|a]
nloln

Learn A Hew Cable

[ Delete ]

;anc,el ][ oK ]

Insert the sample product
then press 0K to continue.

Test Points

Found: 4

Enter Fart Number

[H]
TEST CABLE #$% ]

AREEEEHEER
NENOORLEE
QHEOCEL ]

.Z |[ Seace Bar |[Clear]

—

L

=

Select Mode 7
Step #1

[
AC HIFOT I DC HIFOT I

1R TEST 1l
capaciTabcE | |
J [

[ CONTINUITY
(

[ ISOLATION

[

RESISTAMCE

)
|
FAUSE ]
)

LCancel

Insert your “golden” product and press OK to begin the learning
process.

As the Fusion learns your product, a status screen keeps you informed
about its progress. The NetList for the product is learned and stored in
a file.

After the NetList has been learned, you are asked to enter a test name
to be used to label this product’s test record. You can use any
combination of up to 32 alpha and numeric characters as well as other
valid ASCII symbols, such as parentheses, *, &, , etc., for your test
name.

Press Enter to display the Select Mode screen.

Choose the appropriate mode and enter its settings (see section 6.1.4
for a summary of the options)

Once mode settings are complete and you press OK, the test details
screen appears.
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] Open Directoryu B

Directory Name
— HATH

rm—

Hew Refresh I
Cancel |

To confirm the results of the learning process, highlight the Continuity
test step and press Edit and then Netlist to see the NetList results.

To add steps to the test, press Add to re-display the Select Mode
screen. Enter the appropriate parameters for the mode, which then is
added as a step on this screen. Continue to add steps as needed.

@ Steps that are grayed out on the display are invalid (will not give results).
For instructions on other functions of this screen, see section 6.2.4.

Press OK to save your test program and display the Open Directory
screen.

Highlight the directory in which you want to save the test program,
then press OK. The test program is saved, and you are returned to the
Program Test screen. (If you want to store your test program in a new
directory, press New, and you are prompted to enter the new name.
Press Enter when done.) You can use any combination of up to 32
characters for directory or test program names.

You can continue the learning process and program as many products as you like by simply
repeating these steps. When you have finished, press Cancel to return to the Main Menu.

6.2.2.3 Choosing the Wires to Test

Test modes allow you to specify, along with test-specific parameters, the “from” and “to” wires
to use for the test.

[ AC Hipot 77
Step H1

Linites) |

[More J[Laber][ Test [ ok ]

[a]] Net List From 77
iHE — AC Hipot (Step H1)

[ AC Hipot i
Step HL

Linitesy |

[(Mare | [Labe1 ][ Test

J_ o« )

Choose the ground or common wire(s) by pressing From to display the
Net List From screen.

@ The example screen shows AC Hipot, but this function applies to all
modes in EST.

e Use the arrows to navigate through the list.

e To add a net to the list, press Add and select the appropriate net.

e To delete a net from the list, highlight it and press Delete. You are
prompted to confirm the deletion.

e To change the label of a net, highlight it and press Label. You are
prompted to enter a new label.

e To open a net, highlight it and press Open. The list of pins in the net
appears.

Repeat for the wire(s) to energize by pressing To and following the

instructions above.

Other common functions available from this screen, regardless of

which test is being set up, are:

e Label: label or change the label of the test. You are prompted for the
new label.

e Test: perform the test immediately.
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6.2.3 Testing a Product

Note that this function cannot be password-protected since it is a “run-only” function; system
and/or test parameters cannot be modified, added or deleted.

Test Configuration

Currer -ted Test
File Hame:
DATAB-CAELES-PARTZ.ELT

Part Humber:PART 2

Rerorts | [ [ Select
atches ID [ Cancel ]

m

] Open Directory 37

"Directory Hame

T —

ElElEl Regresh| Delete |

AEE (el

] Select Part Number 5]

SESECOND TEST Reo . 1

(2](=]
==

LI
AIF
f

:

g

n

i

[l Test Configuration ]

Currantl Zalected Cable
File Mame:
databicables MAIN“TESTCABL .CB

Paxrt Number
TEST CABLE #5
Rew. 1

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

llest Nowl ‘Eatches“:‘ | Cancel |

On the EST mode Main Menu, press Test to display the Test
Configuration screen.

The screen shows the directory location and test name for the product
you just learned or the last test run (whichever happened more
recently).

If this screen shows the test you want to run, press Test Now;
otherwise, you can choose the appropriate test by following the
instructions below.

e For information on the Tools function, see section 6.4.
¢ For information on the Reports function, see section 8.1.
e For information on the Batches function, see section 8.2.

Press Select to display the Open Directory screen. Highlight the
desired directory and press Open to see a list of test names contained
in that directory. To quickly find a specific directory, use the Fast
Load function described in section 3.9.

Highlight the test name to be tested and press OK or, alternatively, use
the Fast Load feature described in section 3.9.

o Refresh re-loads the directory.

o Delete removes highlighted test name from directory.
e Back returns you to the Open Directory screen.

e Cancel returns you to the Test Configuration screen.

The appropriate test name is now displayed as the Currently Selected
Cable. Press Test Now to start the testing process.

The information for the selected test program is loaded and you are
prompted to start the test. Press the Start button on the front of the
Fusion.

During the test, the blue “danger” light is lit. If your product passes,
the green “pass” light is lit at the end of the test. If it fails, the red
“fail” light is lit at the end of the test.

Once the test is complete, if you have set up reports to be printed
automatically (see section 8.1.3), they will be sent to the printer.
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Test Report

[l [H]
Reported Results: All

Test Program:TEET CABLE #5:x
04/06/2030 14:37:43
Netd(J1.C1.1,

4 J3.C1.1) res:
S92m0hmn
Net(J1.C1.2, J3.C1.2) res:
54 2m0hmn
Net(J1.C1.3, J3.C1.3) res:
[465m0hn
Net(J1.Cl1.4, J3.Cl1.4) res:

[«]= ][] 3] [ Erint J[ ox

Tested:
Fassed:
Failed:

| [ Error Statistics |

[ Retest,

[ Diagnose ] [ Lancel I

[ Cumulative Fault Report |0j
opens B

Shorts

Miswired

AC Hipot
DC Hipot

If you enabled the Auto Diagnose option (see section 8.1.3), the Test
Report screen appears, showing information on the most recent test.
Each time you press the Test Report screen you see a different type of
display, until you have scrolled through all of them. The choices are:

e None (no results are displayed)

o Fail (shows only failed results)

e Pass (shows only pass results)

o Pass/fail (if the test passed, shows only a statement to that effect; if
the test failed, shows details)

@ Changing the display on-screen also changes it in the test reports setting
screen (see section 5.2.3).

To print an individual test report display, press Print.

Press OK to display the test summary screen, which appears
automatically if you have not enabled Auto Diagnose.

This screen shows the number of products tested, passed and failed.

o To re-test the same product with the same test program, press Retest.
The number of products tested will not increment.

e To test a new product with the same test program, attach the new
product and press the Start button again.

o To stop using this test program, press Cancel.

o To display the Test Report screen (see above), press Error Statistics.

e To view a report of the faults found in all tests done during this
session, press Error Statistics to display the Cumulative Fault Report
screen.

In the example shown, only one test has been performed, and it was
good, so the report shows all 0’s.

@ You can also test a program by pressing Test from a test-specific screen (see 6.2.2.3).

6.2.4 Modifying a Test Program

You can modify an existing test program at any time.

Program Test

Modify Existingd Test

Create Hew Test

[ )
[ )
[ Create Auto-Hew Test ]
[ carce ]

J [ Aav. Editor

On the EST mode Main Menu, press Program Test to display the
Program Test screen.

Press Modify Existing Test.
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Bl Program Test Jd

5 B
*4PART OPEM Rew.2
+ePARTTHREE Rew.l
TeQUE Rew. 1
+4TEST Rew. ]
*4TEST Rev.2

Default Zettings

Password Protected O

Dizchargde Delaw I

BEe-0Order Steps

]
Het List, 1l
J [

Bdarters ]

Hame ]

Offset oK
( )

|

[ ]

Mowe Up I Qanc,ell
J[_x

Moue On

L a.1

Perform Offcet Measurement

COMTIMUITY I D

[Ccaprcitance | O
[ reststamce | O
[bse vFFsetesy | O
[ Back ]

AC HIFOT

OC HIPOT

O
] O
] O

IR TEST

[ LClear ][ Measure ]

Highlight the directory and test program you wish to modify and press
OK or, alternatively, use the Fast Load feature described in section 3.9.

The test program is loaded and the test parameters screen for the test
appears.

Make changes as necessary.

e To add a step to a test, press Add to display the Select Mode screen
and follow the instructions for the appropriate mode (for a summary,
see section 6.1.4).

e To edit a step, highlight it and press Edit to display the original
parameters for that step. Follow the instructions for the appropriate
mode.

e To delete a step, highlight it and press Del. You are prompted to
confirm the deletion.

e To carry out the test now, highlight it and press Test.

@ Steps that are grayed out on the display are invalid (will not give results).

To set global settings that apply to the entire test, press Global to
display the Default Settings screen.

e To require an operator-level password to be entered before this test
can proceed, enable Password Protected — this is independent of the
normal password protection.

e To set the discharge delay that controls the discharge of the PUT,
press Discharge Delay and enter a value. This affects both AC and
DC Hipot testing. By default the Fusion discharges the PUT as fast
as possible, but you can set this to any value between .1s and 1200s.

e To name or change the name of the test, press Name. You are
prompted for a new name.

e To change the order of the steps in the test, press Re-Order Steps to
display the test parameters screen with new buttons. Highlight any
step and press Move Up or Move Down.

Press OK to return to the regular test parameters screen, then OK again
to return to Default Settings.

e To perform offsets for all or some of the test steps, press Offset to
display the Perform Offset Measurement screen and do one of the
following:

e To perform offsets for a particular type of test step, enable those
types (for example, “Capacitance”, “Resistance” and “IR Test”).

e To measure the offset for selected items, press Measure.

e To use the measurements in tests, enable Use Offset(s). If this
option is disabled, measurements are stored but not used.
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L Arevl
Default Settings

Password Protected O

Dizcharge Delay I

[ Re-trder Sters

J[ Adaeters ]
[ Het List ] [ Hamne ]
)

Offset

Select Adapter [

an

8]0
DHED =)

Label Connector [

|

anFle.

()]

(] Open Directory 7]
Directory Name
Co MAIH

D E 5] (] (o]
FEE e

Cable exists 5

Save as next revision?

e To select an adapter and, optionally, change its connector’s labels,
press Adapters to display the Select Adapter screen.

Select the adapter to edit and press Edit to display the Label Connector

screen.

Make the necessary edits and press OK twice to return to the test
parameters screen.

Highlight a directory to save the file in or press New to create a new
directory.

Press OK to continue.

If you are saving the file into the same directory it was originally
stored in, you can save the file as a next revision or overwrite the
existing file.

e [f you create a next revision, a new record is created with the same
test name and an incremented revision number.

¢ If you do not create a next revision, you are prompted whether you
wish to overwrite the existing file.

6.2.4.1 Adding Continuity Tests

If you manually create a test using the new test method, you may need to add a continuity test.
Press Continuity from the Select Mode screen (see section 6.1.4) to display the Continuity screen.

PL___ Cowntinuity
Step HL

Het List I

Max Res I ENEEER
Test Tine_|

[ Label J[Test J[ o ]

e To set maximum and minimum resistance, press Max Res or Min
Res and enter a value.

e To set the dwell time, press Test Time and enter a value.
e To enter a value for the continuity, press Label and enter a label.

e To perform the test, press Test. Test results are reported and the test

parameters screen appears.
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6.2.4.2 Adding Prompts and Pauses

Use this function to insert pauses in the test process, with prompts to the operator. These steps
appear when you press Pause from the Select Mode screen (see section 6.1.4).

e To change the name of the pause, press Label and enter a new name.

e To add prompt text, or edit existing prompt text, press Edit and
enter prompt text.

When settings are complete, press OK to return to the test parameters
screen.

6.2.5 Working with NetLists

With Fusion, you can edit the labels of nets and their pins in the NetList. If you have a VGA
monitor and AT keyboard attached to Fusion, you can use the advanced NetList Editor to actually
modify the contents of the NetList.

6.2.5.1 Viewing NetLists and Changing Labels

From the Default Settings screen (see section 6.2.4), press Net List to

] display the Edit Net screen.
Dizchargde Delad I

Ee-0rder Sters Adarters ]

] @ The Edit Net screen is also available from the Continuity screen
(explained above).

J(
Het List || Nane
T

C— o] 0o change the label of a net, highlight it and press Label. You are
e Z A prompted for the new label.

To open a net, highlight it and press Open to display the Label Pin
screen.

To change the label of a pin, highlight it and press Label. You are
prompted for the new label.

Press OK to return to Edit Net, and OK again to return to Default
Settings.

6.2.5.2 Advanced NetList Editor (Optional)

TorET

“““ =/ An available option for the Fusion is an onboard script editor. To edit a script from the Fusion you need
to have a VGA monitor and an AT keyboard attached to the system.

On the EST mode Main Menu, press Program Test to display the
Programming Test screen or Edit Adapter to display the Programming
Adapter screen

Press Adv. Editor to open the text editor.

Modify Exizting Test

Create Auto-Hew Test

[ )
[ Create New Test ]
[ )
[ J

Cancel || Adv. Editor
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DE—erea oo Open the desired directory and select the product you wish to edit.

Press OK.

File Edit Search Windows
[0 ]—————————————— E:\U4 .0
#*CABLE=, TEST CABLE #5,1

=5 ThR=

*THRESHOLD=,61

#*ADAPTER*=,HA 116,

=*POSITION=,J1

=#*ADAPTER=,HA 116,

#*POSITION>=,J3

=NET=
MENEN rait Search Once you have edited the file as necessary, press <Alt-F> to pull down
Dpem the File menu, then <S> or <F2> to save and <Alt-X> to exit and return
Save as... to Program Test.

6.3 Low Voltage Test
6.3.1 Low Voltage Testing Options

o Isolation 2 Open Select Mode for the test you want to modify (see section 6.1.4)
and press Isolation.

= ) ) , L

o Choose the wires to test by pressing From and To, as explained in
(_Test tire ) section 6.2.2.3.

[ Lawer J[Test [ o

e To set the minimum resistance, press Min. Res and enter a value.
e To set the dwell time, press Test time and enter a value.

When settings are complete, press OK to return to Resistor Step #1.
Press OK to return to the test parameters screen.

Measurements higher than the maximum value entered will be considered opens. If your test
requires a minimum conductor resistance and the test measures lower than the threshold value,
the fault will be reported as “wrong gauge”.
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6.3.2 Low Voltage Testing Examples

6.3.2.1 Opens

Common errors or faults reported by the Fusion 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, pressing Diagnose will report the cause of the cable failing.

Coouswm
T
coNonswme

25 2

Figure 4-19: PUT with Open J3.C1.6

The first example is an open connection. The Fusion reports that the
B2 b0 5885 T TIg T ms Hev cause of the fail condition is an open connection located at pin 6 of the
"~ "End’ of Report " first connector on the adapter mounted in the J3 position. Note that the

fault is at the adapter level.

comNonswN R
CmNo s LNE

2 2

Figure 4-20: PUT with Open J1.C1.6

Reversing the cable with the open connection and re-testing it reveals

Program:TEST CABLE #$4

— Lo I
Eﬁégﬁéi‘?giﬁfjiéﬁfés) A the Fusion’s ability to locate the position of the open net. Note the

e End oF Report same fault now appears at J1 instead of J3.

Erint || ok |

=

Test Report

In this example, the open has occurred at 30% the distance from the

Pt H TE?T CABLE #$x

257127198574 &

%Mot (J1.C1.18, J3,C1.13) open first a(lal)ter.
at  20x% from Ji.Ci.13

o End OF ReporE e

Print |[  OK
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Test Report

I T — . :
In this example, the open has occurred at 47% the distance from the

ram: TEST CﬁBLE #EX

0571271985774 :85 30
*Net(J_l.Cl...lEl J3,€1.13> oren first adapter.

Brint | ox

6.3.2.2 Miswires

Miswire reports are extremely accurate. A miswire error is reported when the Fusion tests a cable
and the nets do not match the configuration of the original “golden” sample.

Figure 4-23: PUT Miswired

In the example to the left, the cable is miswired and Fusion notes the

Test Program!TEET CABLE #5¥

GA70es2008 dSEIT0l o kg current wrong configuration and the correct configuration it expected.

J1.C1,17 instead of J3. Cl &

J5131J17C}ngt2;§uége§3 Cl.6

*Net(Jl Cl.6, J3. CL 6) . open
of Revort

[ Brint || oK

o

Reversing the cable and re-testing, the Fusion reports the same net to

st Program.: TE%T CABLE #5¥

R R LT i be faulty, but points to the correct adapter at which the fault can be
J1.C1,17 instead of J1.Cl1l.6

gglglJ??c}ﬁgtgéﬁuégegfgl 6 located
*NEt(JldCLFSﬁeg3 Clmﬁ) open .

[ Erint [[ ox |
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6.3.2.3 Shorts

One of the unique features of the Fusion 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 Fusion.

Ferforming Tests During the isolation test of a cable, the Fusion can diagnose shorts and
Finding snort \ the logation of the fault relativ§ to .its position fr.om the adapters. If a
1 e short is detected, the system will display a rotating character next to
Shinn SmElEtion ]l Biaven the “Finding Short” message to tell the operator it is still working and
Starty Fesy H £anced diagnosing faults'

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

CuoaswNR

1%

24m.

Figure 4-25: Short at J1

In the example above, the cable was tested and failed as a result of a

5 1¢TETToEARLE W short very close to the adapter at J1. Use the down arrow button to see
- .DX‘{E B in] .
1161290 38 1c1 20 av the remainder of the error message.
542 ed:  to
J18) 7 78c1l1a) at (:j)
[ Brint || ox ] Asterisks always precede faults.

In the next example, the same cable has failed as a result of a short, not
337865885 74 TERTeSoLE o at either end of the cable, but 81% of the distance from the first
c1tBay ot adapter. In this manner, the fault to be dealt with at the re-working

T2 .C1%, 123 Shorted:
station can easily be identified.

s

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

[o] Test Report =
Reported Results: Fail

*Met(J1.Cl.12
J3.C1, 12 5horted:  to
Met¢si.Ci.24, J3.cl.2a) at
22y From JI.61.127 25m0hn

. H to
Met(Ji.Cl.1Z, J3.c1.123 at
227 From JL. €124 25m0hn
Eail g o

I E][eeoe J[ ox
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E o~oaswne

Figure 4-27: Short at 55%

In this example, the short has occurred at 55% the distance from the

337505585714 1B T8 gomLE wex first adapter.

2)Shor{ed
4 g2 CL 24) at

21 12 29m0hmn

Net(Jl Cc1. Ezr{J3 CL 12) at

ElElElE“E‘““t [T ox |

o g
+ GRCe ik
N

e ey Use the down arrow button to see the remainder of the error message.
®Het(J1.C1.12

I3 .C1, 123 Shorted:
Met{Ji.Ci.24, J3. CL 24) at
cov From JI.61.127 29m0hn

Het eaiZei s 5 1502y at
50 from JL. €124 29m0hn
e End OF HEpoOrt ~mees

ICTEIE e T ox

Figure 4-28: Multiple Shorts

EE It is not unusual to find a product that has more than one fault. The
Fusion will report all faults found.

ram:TEST CABLE #%5X
Q9 16:59:119

ed: to
J3.C1.2) at 427

The only exceptions are those cases where one type of fault is masking
another type of fault, for example, when an open circuit is sitting
behind a short on the same wire. The only other exception is a case in
which the product is removed before Diagnostics is pressed. In this
case, the Fusion simply shows the product as failed and does not retain
diagnostics.

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

5% c1%8ay at
o -1 23m0hn

et aiZei i 5 1502y at
4By From J3.61.247 23m0hn

EE'EEHE“M Il ox |
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6.3.2.4 Shorts and Opens with a Test Fixture

If you are using a test fixture, that is, a fixture a particular distance from the adapter level of the
Fusion, then the full cable length (100%) will be measured from adapter to adapter unless you
perform both a capacitive and resistive tare/offset on the fixture (see section 4.7.1 for details). If
you do not wish to do this, the length of cabling from the Fusion to the test fixture is part of the
distance calculation.

Consider the following setup:

Test Fidure
0% 25 %

HORIZON 1500 Fodure Cables

—

=

Test Cable
100 % 75 %

Figure 4-29: 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 Fusion. 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.

6.4 Assembly Aid Tools

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

The following is a step by step example using a cable terminated at

[D: / one end with a DB50 connector and not terminated at the other.
)

The following example makes use of the standard Fusion ground
probe as well as a cup of ordinary unsalted water.
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6.4.1 Learn the Open Product

Follow the instructions in section 6.2.2 to learn the open product, then display the Test
Configuration screen for that product (from the EST Mode Main Menu, press Test).

Test Conf iguration =]
Currently Selected Cable

Hame :
“wcables“MAIN“ASSEMELY.ch
Humber &
ELY AID

DT T
Mead o w
S el
Eet 20
L= -

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

Eest Nowl ‘Eatches | O ‘ Cancel |

[ Select Tool ]|

[ Pin Locator ]

[ Group Sorting ]

[ Group Scan |

‘ Cancel |

Press Tools to begin the Assembly Aid process and display the Select
Tool screen.

e For information on the Pin Locator function, see section 6.4.5
¢ For information on the Group Sorting function, see section 6.4.3.
e For information on the Group Scan function, see section 6.4.2.

6.4.2 Perform a Group Scan

Before you begin, it is recommended to verify the continuity of all conductors that are terminated

within the connector.

| Select Tool ]|

‘ Pin Locator |

[ Group Sorting |

[ Group Scan ]

[ Cancel |

[ Enter pins that belong |3
to Ffirst group

NEERREEDEER
IERDnOOOaa
AEERFNCOEL,

-2 H Space Bar |plearl

>

Scanming
1

Skir | Cancel

Cancel

To perform group continuity, place the Fusion probe within the glass
of water.

Connect the terminated end of the product to the Fusion.
Place the non-terminated end into the glass of water.

From Select Tool (see section 6.4.1), press Group Scan to display a
new screen.

Enter a range that includes all the conductors and press Enter to
continue.

For this example we enter 1-50.

The scan will begin as soon as the conductors are submerged in the
grounded water. The results vary depending on the conductor status:
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[ Scan Group Result 7]
eSS
PASSED?Y

1-509
Scanming
11

Ekip I Cancel I

foavoe

[T The following vins 4]

hawve not been probed

11

ok ]

Enter pins that belong [0
to next group

HEEAEEDEER
AEODDOA003
ojaja|E|aja]=|w

A.Z |[ Space Bar | Elear]

o [f all the conductors are continuous, the group scan will pass. Press
OK to continue.

e If a conductor is open, the scan will pause. Press 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.

Press OK to continue.

To return to Select Tool, press ESC

6.4.3 Perform Group Sorting

Group 1:1-17
Group 2: 18 - 33
Group 3: 34 - 50

| Select Tool ]|

‘ Pin Locator |

[ Group Sorting |

[ Group Scan ]

[ Cancel |

[ Enter pins that belong |3
to Ffirst group

PR EnEEE
AEANALERODE
el ol e e

A2 H Space Bar |plearl

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

I For the DB50 connector, an ideal method is to separate the conductors

into the 3 rows of the DB50 connector.

From Select Tool (see section 6.4.1), press Group Sorting to display a
new screen.

Enter the pins that belong to group 1 (1 - 17) and press Enter to
continue.
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Using the ground probe, touch the conductors to isolate group 1.

i e

As you probe the conductors, the pin you last probed is displayed.
Finding Pins _in Range: |0 .
S — Conductors that do not belong to the group will not respond to the
@ probe's touch.

LARGE

Once you have probed all the conductors, a message is displayed.

Finding Pins in Range: |0
1-17

Last Probed: At this point you can continue to probe to verify the group.
To continue, press Done.

CEees T ssnegremes  Enter the pins for the second group and begin probing the remaining
16-32 conductors.

EEIEEEEFEEEE

£33 i e i [ R

EEEEECOE,

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

Probe until done. To continue, press Done.

Finding Plns 1\1 Range ! |I

Last Px‘obed

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

M Enter pins that belons |1 TO Contlnue’ press ESC.

to next group

Lzl E EE EE ]
EFHEAMNALNELEH
CIEEEEEEL

A.Z |[ Space Bar ||gleax-|
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6.4.4 Perform Group Verification (Group Continuity)
It is highly recommended that, once the groups are separated, you perform a group scan on each

of the groups.

[ Select Tool ]

[ Pin Locator |

[ Group Sorting ]

‘ Group Ican |

‘ Cancel |

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

1-17

ElEEEEFEEEE

Gz
EEHALEALNELEE
=] =E EII

A..Z H Space Bar

[ Scan Group Result g
e

PASSED*

ok |

From Select Tool (see section 6.4.1), press Group Scan to display a
new screen.

Enter the pins of group 1.

Place the probe and group 1 into the water and press Enter to continue.

Repeat the scan for group 2 and group 3.

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

6.4.5 Assemble the Product
The three verified groups can now be populated within the connector.

[ Select Tool ]

[ Pin Locator |

[ Group Sorting ]

‘ Group Ican |

‘ Cancel |

[ Enter pin or pin range H]|
to_bhe found

1-17

L= EEIEEEFEEE ]
2 3 {8 e o e
CIEEEEEEL

A.Z |[ Srace Bar ||glear|

From Select Tool (see section 6.4.1), press Pin Locator to display a
new screen.

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 enter non-sequential pins you can
do so by separating them with commas (e.g. 1,3,5,7). You may also
enter ranges that are non-sequential by separating them with a comma
(e.g. 1-5, 8-20).

To continue, press Enter.
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J| Locating Pin |5
1

[Sanoet |
Next >> ||

e

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

NEERREEDEER
ojo|sjnjEEEE|e]
HEMHNEDDSEL,_

A2 H Space Bar |plearl

Choose from the available methods to sequence through a range of
pins.

To have the scan sequence to the next pin once a pin has been
successfully probed, enable Auto. Be aware this may cause problems

should you probe the pin and lose its location: you will then need to
press Prev to re-scan that pin.

To have to press Next to sequence the next pin in the range once a pin
has been successfully probed, disable Auto.

Once you have probed the final pin in the range, if you press Next, or
if you are automatically sequencing, you will return to the range entry
screen.

Enter the range for the next group of pins you wish to locate and press
Enter to continue.

Continue until you have fully assembled the product.

6.4.6 Final Verification

Once all the pins are populated in the connector, it is recommended that you perform a final
verification that the product is correctly assembled.

Enter pin or pin range H]|
to be found

IEEAEEHERE
AEODDOA003
ojaja|E|aja]=|w

A.Z |[ Space Bar | Elear]

Probe fingy Pin [

[ Gwosi ]
2._ AL E

Probe finu Pin ]

Last Frohed:
1

Gesi )

T

After the last pin is probed, if you press Next, or if you are
automatically sequencing, you will return to the range entry screen.

If you press Enter without entering a range, you will enter the “Probe
any Pin” mode.

Probe each pin on the assembled connector, noting the connector
position and the pin displayed on the screen.

Probing pins on the newly assembled connector will display the pins
as they are populated at the original terminated end.

Verify that the pin and displayed pin match.

6.5 High Voltage Testing

6.5.1 General

The Fusion can be set up to perform a DC or AC Hipot test on any product, provided that it has a
high voltage DC or AC source installed. Hipot testing can be done on the entire product, or only
on selected nets within the product.

@ If your product has embedded resistors or diodes and these components are learned when the product
is learned, the Fusion 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.
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6.5.2 Safety

Your Fusion lets you 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.

6.5.3 Program the Fusion to Hipot the Entire Product or Harness
When using auto-new test, the setup parameters include an option to test only complete nets.

prrEs e rnereaees’] - e To test only complete nets, enable Nets Only.

T | - —
Fres Ends ]D [ Hets Onlw ] O
) O

(
[ lse Kelwin Probe
(

Leolation | []
[ LCancel ][ Hewxt > ]

6.5.4 DC Hipot Testing

6.5.4.1 DC Hipot Settings

These settings are displayed when you press DC HIPOT from the second Auto-Test Set Parameters
screen (see section 6.2.2.1) or from the Select Mode screen (see section 6.1.4).

®The From, To, Label and Test buttons appear only if the screen was
displayed via Select Mode.

% e Choose the wires to test by pressing From and To, as explained in

[(rore J[Laver J [ Test J[ o ) section 6.2.2.3.
e To specify a Hipot voltage, press Voltage and enter a value.
e To set Hipot voltage limits, press Limits to display the DC Limits
Settings screen.

e To enter the desired leakage current, press Min Leakage or Max
Leakage. Pay attention to the insulation specifications for the wire
e being used. The allowable range is from 1pA to SmA. Use the
arrow keys to change between “pnA” and “mA” if needed.

e Choose whether to rapidly test for any insulation or other
breakdowns (enable Arcs Only). The Fusion 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.

e To remove fixture leakage from the leakage calculation, press
Offset to display the Measure Fixture Offset screen.

e Eresmacresomm [0 enter the measurement, press Measure.

Press OK to return to DC Hipot.
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[ DC Hipot 77
fAuto Test Setup Parameters

I | ——]
Limitcsh H: 188vA

More

[[=]
=

DC Hipot 7
Auto-Test Setur Parameters

1Bms.

Bs

ES

Bz
B

oK

Adart. |

|
|

To set up time and discharge limits, press More to display a new
screen.

Set the appropriate times and discharge delay.

When the appropriate values have been set, press OK twice to return to
the original screen.

6.5.4.2 Testing Using the DC Hipot
To perform a DC Hipot test on a product, simply follow the same procedures as for low voltage

testing.

i Test Configuration ]

Currently Selected Cable
File Hame:
?atah\cahles\MﬁIN\TESTCﬁ"l.ch

Part Mumber:
TEST_CABLE #5X
ew .2

| Tools ||Beports|[] |§elect|

] Test Report ]
Reported Results: ALL

est Program: TEST CABLE #s5:x
02/11/1939 14:51:00

~ End of Report -

Print | ok |

From the EST Main Menu, press Test. Select the test to be performed,
if it is not the one displayed, and press Test Now. You are instructed to
insert the adapters and to connect the product for testing.

The Fusion first performs all of the specified low voltage tests. If any
of the tests fail, the “fail” light is lit. When you press Diagnose, the
low voltage faults will be shown in a display similar to that shown
here.

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

N FPerform the ]

DC Hipot Test?

After the product has passed all of its low voltage tests, it can now be
tested with high voltage.

If you specified this test is password-protected, a password will have
to be entered before testing will start.

The Perform the DC Hipot Test? screen appears:

e To continue testing, press Yes. The Performing Tests screen appears.

e To cancel testing, press No. The Test Statistics window re-appears
and the “fail” light is lit. From this screen, pressing Diagnose shows
a message indicating that all tests have passed; what has happened,
in essence, is a forced failure of the Hipot test.

The display shows the progress of DC Hipot testing.
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[l TEST CABLE H

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

[Error Statistics|[ Diagmose |

[ Retest ][ cance1 |

T Test Report [H]
Reported Results: ALL

DC Netl ——-—
DC Het2 —-—-—
DC Het3 —-—-—
DC Hetd 5.04G0hm
DC HetS 7.23G0hm
DC Het6 9.98G0hm

8.13G0hm
DC Het8 13.4G0Ohm
DC Het9 21.3G0hm

O] 2] 53] [

6.5.4.3 Error Reporting

If the product fails or if the Hipot was a linear scan, press Diagnose on
the Statistics window to view the diagnostics.

This display shows that a linear Hipot was performed and passed. The
diagnostics report the measurements made during the test. For the
PUT the IR is extremely high. The Fusion reports “---”” should the
measurement be over range.

In addition to the standard error report messages, three additional ones are associated with DC

Hipot tests.

I Test Report ]
Heported Results: FAILL

(#DC ouver load_Hetl19 »DC
ouver load Het25 -~~~ End of
Report -~

Print | ok |

[ Test Report ]
Heported Results: FAILL

DC leakage Metl19 335pA
=*DC leakage Metl5 335pA
penrnene End OFf Report ~nnee

Print | ok |

] Test Report [H]|
Reported Results:! ALL

DG arc during mass hipot

=D arc Neté

=DC arc Metlid

e Eid OFf Report ~oeees

Print I OK I

] Test Report ]
Reported Results: ALL

=DC arc_Metd

DC MNet? 6.06G0Ohm

DC Met8 9.31G0hm

DC Met9 33.6G0hm

DC MNetl®o —-—-

DC Netl3 —--—-
=*DC arc Hetid

O] 2] 3] [

”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 product is being charged to the Hipot voltage level.

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

“DC Leakage” is reported whenever leakage occurs, indicating both the
net and the level of leakage.

This sample report indicates that, during the DC Hipot test, there was
current leakage at nets 19 and 25.

“DC arc” is reported when an arc occurs.

@ 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 a location. If you run a Linear Hipot the location will always be
identified.

In this example the arc occurred during a LINEAR Hipot test.
All failures are identified with an asterisk (*).
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6.5.5 AC Hipot Testing

6.5.5.1 AC Hipot Settings

These settings are displayed when you press AC HIPOT from the second Auto-Test Set Parameters
screen (see section 6.2.2.1) or from the Select Mode screen (see section 6.1.4).

] AC Hipot [
Step #1

[Mare J[Laber ][ Test J[ k]

[x] AC Leakage Iettings 77
AC Hivot

Min Real Leakade I

[Bres e )] [ ofrsers [ o

] Measure Fixture Offsct B2

Real Offset: B8A

s |

[ AC Hipot 77
Auto-Test Setup Parameters

Limit(s) Ht: SBmH. Hr: SEmA

More ] [ oK

@ The From, To, Label and Test buttons appear only if the screen was
displayed via Select Mode.
e Choose the wires to test by pressing From and To, as explained in
section 6.2.2.3.
e To specify a Hipot voltage, press Voltage and enter a value.

e To set Hipot voltage limits, press Limits to display the AC Leakage
Settings screen.

e To set absolute leakage, press Max Total Leakage and Min Total
Leakage and enter values for each.

o To set neutralized leakage, press Max Real Leakage and Min Real
Leakage and enter values for each. This enables the Fusion 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.

®Pay attention to the insulation specifications for the wire being used. The
allowable range is from 1pA to 5mA. Use the arrow keys to change
between ‘pA’ and ‘mA’ if needed.

e Choose whether to rapidly test for any insulation or other
breakdowns (enable Arcs Only). The Fusion 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.

e To remove fixture leakage from the leakage calculation, press
Offset to display the Measure Fixture Offset screen.

To measure the offset of a part, press Measure. You are prompted to
remove the part, then press OK.

When all the values have been set, press OK to return to AC Leakage
Settings.

To set up time and discharge limits, press More to display a new
screen.
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AC Hipot
ﬁuto Test Setup Parameters

Set the appropriate times and discharge delay.

When the appropriate values have been set, press OK twice to return to
the original screen.

6.5.5.2 Testing Using AC Hipot
To perform an AC Hipot test on a product, simply follow the same procedures as for low voltage

testing.

Test Configuration ]

Currentl Ealected Cable
?atab\cables\ﬂﬂIN\TESTCﬂ"Z .ch

PBart Humbe:
TEST CHBLE #3500
Rew .

| Tools |‘Beport5|[] |§e1ect|

[rest Now] [Batches][] [ Cancel

[ Error Report o]
(*Short between Net#10 and__ |
Heth23 at S3x from J1.C1,.23
xShort between Netwis and
Neihad at J1.C1

SEnd of "Reportoot

4 FPerform the ied
AC Hipot Test?

Press Test on the Main Menu, select the test to be performed if it is not
the one displayed, and press Test Now. You will then be instructed to
insert the adapters and to connect the product for testing.

Since the test specification calls for an AC Hipot test, the Fusion
automatically performs a degauss cycle before testing starts.

The Fusion will first perform all of the specified low voltage tests. If
any of the tests fail, the “fail” light is lit. When you press Diagnose,
the low voltage faults will be shown in a display similar to that shown
here.

@ 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 specified that this test was password-protected, an operator-
level password will have to be entered before testing will start.

The Perform AC Hipot Test? screen appears:

e To continue testing, press Yes. The Performing Tests screen appears.

e To cancel testing, press No. The Test Statistics window re-appears
and the “fail” light is lit. From this screen, pressing Diagnose will
show a message indicating that all tests have passed; what has
happened, in essence, is a forced failure of the Hipot test.
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Performing Tests

Tested:
Pazzed:
Failed:

J [ Errar gtatistics |

[ Retest

[ Diaanose 1 Cancel |

] Test Report [H]|
Reported Results:! ALL

AC Netl 308MOhm

AC NetZ2 141MOhm

AC Net3 388MOhm

AC Het9 185MOhm

O] 2] 53] [ [

6.5.5.3 Error Reporting

In addition to the standard error report messages, additional ones are associated with AC Hipot
testing.

[V Test Report H]

Reported Results: FAIL
®AC owverload MetlS
#AC ower load Met2t
End of Report e

Print | ok |

[\ Test Report H]
Reported Results: FATL
*AC leakage Netld Z95vpA

#AIC leakage Het2S5 307uﬁ
~~~~ End of Report

Print I oK I

[\ Test Heport [H]
Reported Results: FAIL
®AC arc durlng mass hipot
®AC arc Mete
®AC arc Netld
End of Report roe

Print | ok |

] Test Report ]
Reported Results: FATL

(=AC arc durlng mass hipot
e of Report

EBrint I OK I

m Test Report o]

Netll =Z14MOhm

AC NHetl3 157MDhm
*ﬁC arc_He:
Het21 7 26G0hm

EEBEB&QL_J

The display shows the progress of AC Hipot testing.

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

A linear Hipot was performed and passed. The diagnostics report the
measurements made during the test.

“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 product is being charged to the Hipot voltage level.

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

“AC Leakage” is reported whenever leakage occurs, indicating both the
net and the level of leakage.

This sample report indicates that there was excess leakage at pin 19 and
25 at connector 1 on J1.

In this example an arc occurred during a MASS Hipot test.

“AC arc” is reported when an arc occurs.

@ 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 a location. If you run a Linear Hipot the location will always be
identified.

In this example, the arc occurred during a Linear Hipot test.

All failures are identified with an asterisk (*).
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6.5.6

6.5.6.1 IR Hipot Settings

IR Hipot Testing

These settings are displayed when you press IR TEST from the second Auto-Test Set Parameters
screen (see section 6.2.2.1) or from the Select Mode screen (see section 6.1.4).

[w]] IR Test 7
Step #4

Linitcs> ]

[More J[Laber][ Test [ ok ]

] IR Limits Settings i
IR Test

High Res I 1@ai

[ oreset ||

Arcs Only I O

Set. To Infinite |

] Measure Fixture DFfset i
Gifsets G

o |

[x] IR Test 77
Step #4

Linitesy |

[More J[Laber ][ Test J[ ok ]

[w]] IR Test 7
Step #1

Rdart. I oK I

To specify a Hipot voltage, press Voltage and enter a value.

To set Hipot voltage limits, press Limits to display the IR Limits
Settings screen.

@ The From, To, Label and Test buttons appear only if the screen was

displayed via Select Mode.

e To enter the desired resistance, press Low Res or High Res.

e Choose whether to rapidly test for any insulation or other
breakdowns (enable Arcs Only). The Fusion 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.

e To remove fixture leakage from the leakage calculation, press
Offset to display the Measure Fixture Offset screen.

To enter a measurement, press Measure.

Press OK to return to IR Limits Settings.

To set up time and discharge limits, press More to display a new
screen.

Set the appropriate times and discharge delay.

When the appropriate values have been set, press OK twice to return to
the original screen.

6.6 Component Testing

6.6.1 Introduction

The components available for programming and testing are:

® Resisters — see section 6.6.2.
e Capacitors — see section 6.6.3.
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6.6.2 Programming and Running Resistor Tests

PRI

»
R
[

Figure 4-30: PUT with embedded Resistor
6.6.2.1 Programming Resistor Tests through Auto-New Test

[w]] Choose the Range [l
Expected Resistance

Cammon Graund I O

Mimimum I 1. BRAKS

[ Cancel ] [ oK ]

[W[0pen Het and Pick Terminal [l
Connected to Bus

Lr=o=f1, =o=)
rT I ETEE
#eHetisas#ady
woHetisoas #5310
#Hetizas#542

[ Edit Resistor B

-I 1.34M% min |[1.64ME max |

|ﬂure Options..][ Label ][ DK |

Press Resistors from the second Auto-Test Set Parameters screen (see
section 6.2.2.1) to display the Expected Resistance screen.

e If components are connected to a common bus, enable Common
Ground.

e Enter the minimum expected resistance for all of the embedded
resistors in your cable.

o Enter the maximum expected value for all the resistors in your
cable.

Press OK to return to Auto-Test Setup Parameters.

If you pressed Common Ground, you are prompted to choose the
common bus from the learned list. Once you have made your choice,
the resistors are learned.

Here are some example results. 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.

@ The default tolerance for the component is set to 10%

6.6.2.2 Programming Resistor Tests through New Test

ML Resistor ~ [d|
Step #1

Fr"om

Brig mir I Brafe Tz

MWalue |I

[Test )
(

s

More OFtions.

Press Resistance from the Select Mode screen (see section 6.2.2.2) to
display the Resistor screen.

e Choose the wires to test by pressing From and To, as explained in
section 6.2.2.3.

e To change the label of the capacitor, press Label and enter a new
label.

e To run the test, press Test.

o To set or modify the tolerance, press Value to display the Select
Detect Mode screen.

e To set the dwell value, press More Options and follow the
instructions below.
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Chande Offzet Ualue

Chande Thresholds

[ Edit Resistor [
| Resistor

Stimulus J

Dwell

o To change the offset value, press Change Offset Value and enter a
new value.

e To change the thresholds value, press Change Thresholds and enter
a new range and minimum and maximum value.

o To have thresholds automatically detected, press Autodetect
Thresholds.

When settings are complete, press Cancel to return to the Resistor
screen. To set further options, press More Options to display a new
screen.

e To set the stimulus press Stimulus to cycle through the available
settings.

e To set the dwell time, press Dwell.

Press OK twice to return to the test parameters screen.

6.6.2.3 Testing A Product With Resistors

Testing a product with embedded components is the same as testing any other product. Follow the
process described in section 6.2.3. After the standard low voltage tests (continuity and isolation)
are performed, the system scans for resistors. Here are some sample results:

[l Test Report ]
Reported Results: ALL

€8 _7mOhm

Net(J1.C1.23, J3.C1.23) res:

279 ; 3nlhn

Net(J1.C1.24, J3.C1.24) res:

248 , SnmOhn

Het(J1.C1.25, J3.Cl1.25) res:

264 , Amlhn

*RESISTOR1 togo low: 1.003MOhm

~=~~"End of Report ~~<-

O] 2] 32

[A] Test Report [H]
Reported Results: ALL
C1.23, J3.C1.23) res:
Het(J1.C1.24, J3.C1l.24) res:
Met(J1.C1.25, J3.C1.25) res:

79 FmOhn
*REZISTORL too high:
47”57 aAMOhm

AREE ]

[W] Test Report H]
Rerorted Results: ALL

69 . SmOhm

Net(J1.C1.23, J3.C1.23) res:
274 . BmDhm

Het(J1.C1.24, J3.C1.24) res:
279, ImDhm

Net(J1.C1.25, J3.C1.25) res:
279, TmOhm N T
*REIISTOR1 too hl%]’l: infinite
[~~~ End of Reporlt -~

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

The resistor path for resistor 1 is extremely high. The actual problem
could be the resistor itself or could be because one of the connecting
terminals is open.
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6.6.3 Programming and Running Capacitor Tests

CoNonswN R

CmNon s 0N

25

2

Figure 4-31: PUT with embedded Capacitor

6.6.3.1 Programming Capacitor Tests through Auto-New Test

] Choose the Range 7]

e soms ) 0

[ Cancel ] [ ok ]

[]0pen NHet and Pick Terminal [l
Connected to Bus

[ Edit Capacitor ]
CAFAC ITORL

Terminal 1 (+) J3.C1.1
Terminal 2 (—X J3.C1.49
E555T wax

\ Test || OK: 61GpF ]

[More Dptiows..]|[ Label ][ o ]

Press Capacitors from the second Auto-Test Set Parameters screen
(see section 6.2.2.1) to display the Choose the Range screen.

e Enter the minimum expected resistance for all of the embedded
resistors in your cable.

¢ Enter the maximum expected value for all the resistors in your
cable.

e If components are connected to a common bus, enable Common
Ground.

Press OK to return to Auto-Test Setup Parameters.

If you pressed Common Ground, you are prompted to choose the
common bus from the learned list. Once you have made your choice,
the capacitors are learned.

Here is an example result. In the example shown, Terminal 1 of the
first resistor (C1) is connected to pin 1 of the first connector on the
adapter located at J1. Terminal 2 is connected to pin 4 of the same
connector.

@ The default tolerance for the component is set to 10%

6.6.3.2 Programming Capacitor Tests through New Test

[ Capacitor  ul
Step #1

Erom | T

[ Tao ] T

Walue | [ BeF min I BEF_man |

[Test )

[ more oetions. J[ Lawer [ o

Press Capacitor from the Select Mode screen (see section 6.1.4) to
display the Capacitor screen.

e Choose the wires to test by pressing From and To, as explained in
section 6.2.2.3.

o To change the label of the capacitor, press Label and enter a new
label.

e To set the stimulus, press More Options and, on the screen that
appears, press Stimulus to cycle through the available settings.

e To run the test, press Test.

e To set or modify the tolerance, press Value to display the Select
Detect Mode screen.
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o To change the offset value, press Change Offset Value and enter a

Chande Offset Ualue new Value.
Chande Thresholds
T e To change the thresholds value, press Change Thresholds and enter
Sarcel ]| a new range and minimum and maximum value.
o To have thresholds automatically detected, press Autodetect
Thresholds.

When settings are complete, press Cancel to return to the Capacitor
screen.

Press OK to return to the test parameters screen.

6.6.3.3 Testing a Product with Capacitors

Testing a product with embedded components is the same as testing any other product. Follow the
process described in section 6.2.3. After the standard low voltage tests (continuity and isolation)
are performed, the system scans for capacitors. Here are some sample results:

The measured capacitance is too low.

Test Frogram: CAPACITOR

QT 29,1999 09:42:31
#CAPACITORL too low: 355.5pF
[~ End of Report -~~~

Print ox |

CE—w s The measured capacitance is too high.
Taest Program: CAPACITOR
07/29/1939 09:54:58
(#=CAPACITORL too high: 775 .5pF
[~rornene End of Report ~oeroeee

Print OK I

6.7 Custom Programming Examples

6.7.1 Programming and Running Free Ends or “Flying Leads” Tests

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

CoNOnELNE
LI TY]

Fusion Ground Probe

¥

Figure 4-32: Product Under Test — Flying Lead

@ Flying leads can be programmed through an auto-new test only.
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6.7.1.1 Programming a Free Ends Test

Free Ends ]D [ Mets Only

[ ) O
[ Use Kelvin Probe | O
(

| O
[ Lancel ][ Hext > ]

Isolation

Auto-Test Setup Parameters §l
Conductor I 5. BEEG

IProbe fluying leadsd

Press OK _when done

Done

[a] Enter Pin’'s Hame ]
Connected to

DEE e,
HE& °

To begin to learn a product with free ends, from Auto-Test Setup
Parameters (see section 6.2.2.1), enable Free Ends.

Set any other values necessary on this screen and the next. When you
press Next from the second screen, the product is learned as usual.

Once the NetList has been learned, you are prompted to do the first
probe.

You are prompted to specify the pin’s name. Enter it and press Enter.

You are prompted to specify the wire’s label. Since this will also be
the prompt when the product is tested, make the label as instructive
and clear as possible. You can use up to 30 alphanumeric characters.

Enter the label and press Enter.
You will continue to be prompted to probe, specify pin name and then
wire label. When all pins have been probed, press Done.

Here is a sample pin list for net 1.

6.7.1.2 Testing A Product With Free Ends

As with all testing on the Fusion, testing a product with free ends is easy and straightforward.
Follow the process described in section 6.2.3 to start the testing process.

@ Make sure that the standard probe is attached before starting the testing process.

i

Frobe J6.1 K|

Uire: Green

The Fusion prompts you to touch the first flying lead (free end) to be
tested. (Notice that the prompt incorporates the label given during the
learning process.)

Using the probe, touch the correct lead; the Fusion sounds a positive
tone, and automatically sequences 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.

@ A correct lead will display its address on the prompt screen. To display
the address of an incorrect or open lead, hold the probe to the lead

You will continue to be prompted for each of the flying leads defined
in the test.
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7 Adapters

7.1 Introduction

This chapter is an in-depth discussion of the process of “learning” an adapter or fixture and
adding it to the Fusion’s internal database. This process only needs to be done once for a given
adapter or adapter type, unless that adapter is physically modified or its specifications change. For
example, once an adapter for a DB25 connector with an ungrounded shield is learned, its data can
continue to be used even if the adapter itself is discarded and replaced with an identical one. If,
however, you decide to ground the shield, this would represent a new adapter specification and it
would have to be relearned.

Fixtures are mechanical platforms that are normally separated from the front face of the Fusion
and are connected to the Fusion 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
QuadTech representative for more details.)

@ Adapters created in one mode cannot be used in another. For example, an adapter created in Cable
Test mode cannot be used in EST mode, or vice versa.

As part of the learning process, the Fusion 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.

These functions operate from the Programming Adapter screen.

pemmsrrrnearenoassmn - From either Main Menu, press Edit Adapter to display the
Programming Adapter screen.

Modify Existing Adapter

Learn Hew Adapter

[ ]
[ ]
[ Test Adapter ]
[ ]

Advanced Hetlist Editor

The available functions are:

e Modify Existing Adapter — see section 7.5

e Learn New Adapter — see section 5.2

e Test Adapter — see section 7.2.

e Advanced Netlist Editor — see section 5.2.5.2.

7.2  Testing an Adapter

You should test your adapters before entering them into the database.

@ This feature is also useful for troubleshooting existing adapters and fixtures.

You can either test an adapter already stored in the database, or test a new adapter not yet stored
in the database.
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7.2.1 Testing Adapter in Database

1] Adapter Test Options [id]

[ Test Adarter From List ]

[ Test Unknown Adarter ]

Lancel I

Select Adapter [

:Qanc,el ][ oK ]

1] Adapter Test Options [

[ Test Adarter From List ]

[ Test Unknown Adarter ]

Lancel I

i __Probe any adapter pin. (£

Conn.Pin Sys.Pin & Sense

E' E' i [Reluin | [
EI\EI Fiit i Print |[ DK ]

7.3

From Programming Adapter (see section 6.2.1) press Test Adapter to
display the Adapter Test Options screen.

Press Test adapter from list to display the Select Adapter screen.

Highlight the appropriate adapter and press OK. The test proceeds,
prompting you to probe the adapter as required.

Testing Unknown Adapter

From Programming Adapter (see section 6.2.1) press Test Adapter to
display the Adapter Test Options screen.

Press Test Unknown Adapter to display the Probe any adapter pin
screen.

Using the standard ground probe for the Fusion, touch all the pins on
the adapter to verify they have continuity to system pins and to verify
whether any shorts exist or if Kelvin connections are all existent and
correct.

Once complete, press OK to return to Adapter Test Options.

Connector Pin Conventions

Connector pin conventions can take many forms. The Fusion allows you to create your own
conventions and add them to the convention database. To add conventions you need to first create
the conventions file and then add it to the Fusion.

7.3.1 Creating the File

Create the conventions file using a text editor (for example, Notepad or Wordpad). There are only

three absolute requirements for this file:

o The string *CONVENT I0N* must appear in the first line of the file, along with a name for the
convention and the number of pins it supports.

e The file must have the extension .CNV.

o The file must be stored in the CONVENT subdirectory of the Fusion database.
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EXAMPLE: *CONVENTION* ,AN EXAMPLE, 25
a \ —
b
c \

" 0 = Q T 3 3 X TQ = 0
—~

T > N X = < C

Save the new file as “text only” format, with an 8 character file name and the .CNV extension.
For example: “example.CNV”.

@ If you create the file using a word processor (like Word or Word Perfect) you must be sure to save the
file as “Text Only”)

7.3.2 Adding the File to the Fusion
To add the file to the Fusion database you can use one of two methods: manually copy the file, or
use the Fusion software.

To manually copy the file, copy it to the appropriate subdirectory on the Fusion’s hard drive:
C:\v4.0\datab\convent.

To use the Fusion software, on a blank diskette, create a subdirectory (folder) called “Convent”.
Copy the new convention files into this directory on the diskette. Use the Fusion’s restore feature
(see section 9.4) to copy the convention file.
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7.4  Special Case: The Kelvin Adapter

To define your adapter as Kelvin, you must enable the Kelvin feature before probing adapter
points.

On Edit Connector’s Netlist (see section 5.2), enable Kelvin in order
to ensure a Kelvin connection is learned. A check mark will appear
next to the option.

[ erirt J[ Edit || oK ]

By defining an adapter as Kelvin, you are essentially assigning two
system pins to each connector/adapter pin.

In this scenario both column one and column two will have system
numbers assigned.

@ Kelvin requires odd and even consecutive pairs (for example, 7, 8).

@ It is important to remember that the number of system points the Fusion 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 For syntax information, see chapter O.

*ADAPTER*,KELVIN,
*VERSION*,4.0.0
*CONNECTOR™, ,
38,1,.,46,,,
0.2,.8,,,
39.3,.47,,,

16,4, ,24,,,.
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7.5 Modifying an Existing Adapter

; 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 re-learn the product.

[ Select hdapter ®  From Programming Adapter (see section 6.2.1) press Modify Existing
EE‘EE gﬁ%g;gﬁg m— Adapter to display the Select Adapter screen.

iR s Highlight the desired adapter and press OK to display the Edit Adapter
(2][2] (5] [Regresn] [petete ] screen.

HEE

1-12

[[ ——— ]] [[ e ]] e Label — enter a label for the adapter.

e Connectors — edit connector names and pin mapping of an adapter,
as described in section 5.2.

e Cap Offset — For increased capacitance measurement accuracy, the
capacitance of the adapter may be learned and utilized as an offset
value. Pressing this button takes you through the steps of learning
the capacitive offset.

e Res Offset — For increased resistance measurement accuracy, the
resistance of an adapter can by learned and utilized as an offset
value. In order to perform this function, you must short all points
together that are contained on each connector. Pressing this button
takes you through the steps of learning the resistance offset.

Edit any of the adapter's properties.

[ LCancel ] [ aK ]

®To offset a connector you must have a minimum of three (3) test points.

When editing is done, press OK. You are prompted to save or discard
your changes, and Programming Adapter re-appears.
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8 Reports and Batches

8.1 Reports
8.1.1 About Reports

As part of your test procedure, you can generate reports for each product tested. The Fusion
allows you to set up reports to be automatically printed or saved to a file, and/or automatically
displayed at the completion of a test, as well as set a variety of reporting options.

Report settings can apply to either all test programs or only a specific test program. This section
explains how to set up reports for all test programs. If you wish to have different report settings
for individual test programs, see section 10.1.4.

These functions operate from the Report Settings screen.

. From the Main Menu of either mode, press Test to display the Test
E;}::hqggg ies\MAIN\TESTCABL .CB Configuration screen.

Part Humber :
IEST CABLE #5x
Rew .1

[ Tools |[Reports][] [ Select |

[fest Mouw] [Batches ][] [Cancel |

P Conacnncasssms  Press Reports to access the Report Settings screen.
Operator ID Il—\

The available functions are:

e General: sets up general report options, such as whether to send reports to a printer or file — see
section 8.1.2

e Test Reports: sets up test report settings, such as what kind of information to include on the
report and/or appear automatically at the conclusion of the test — see section 8.1.3.

e Operator ID: adds operator ID to reports — see section 8.1.5.1.

e Reports: enables or disables the report function.
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8.1.2 General Settings

You can choose to print reports to a printer and/or a file. If reports are printed to file, the system
actually saves the test results and any errors to two files. The .ALL file contains all results,
including the errors. The .ERR file contains only errors. The file names are created based on the
first few characters of the product test name, but the requirement to conform to 8.3 file naming
conventions and valid DOS names may mean the file names vary somewhat.

1] General Report Settings [l

[ Brrend ]D[ oK ]

From the Report Settings screen (see section 8.1.1), press General to

display the General Report Settings screen.

e Print to: set the target for reports (printer attached to parallel port of
the Fusion, log file, or both).

o | eft Margin: set the width of the left margin (from 0 — 32).

o Width: set the width of the page (from 20 — 1000).

®The default settings should suit most printers.

e Form Feed: enable if each test’s report should be on a separate
printed sheet. This must be enabled if you plan to have a header or
footer on your printed report. To set up the header or footer, see
section 0.

e Append: if enabled, appends each test to existing log files; if
disabled each test overwrites the existing log. The Print to option
must be set to “file” for this to be enabled.

@ Using Append can result in large log files which should be backed up
regularly. The risk exists that the log file will become too big to back up to
a diskette.

8.1.3 Test Report Settings

] Test Report Settings [id]

From the Report Settings screen (see section 8.1.1), press Test Reports
to display the Test Report Settings screen.

[ Serial Humber Ortions

Test Results | — e —|
Auto Diagnase [ Fore ]

Body ][ Header ][ Eooter ]

e To serialize a product you are testing, press Serial Number Options
and follow the instructions in section 8.1.3.1.

e To press the type of information that should appear in reports, press
Test Results to cycle through these choices:

e None: Does not include any results in the report should the
product pass or fail.

e Pass: Results are included only when a product passes.

e Fail: Results are included only when a product fails.

e Pass/Fail: If the test passed, shows only a statement to that effect;
if the test failed, shows details.

o All: Results are included for both passed and failed products.

e To select the type of information that should appear automatically at
the end of each test, press Auto Diagnose to cycle through the same
choices as for Test Results.

e To set the formatting for reports, including fonts, and to set up
headers and footers, press Body, Header, or Footer, and follow the
instructions in section 8.1.5.

¢ To include the test parameters in the reports, enable Test Parameters.

[ Test Parameters ] O [ oK ]
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8.1.3.1 Using Serial Numbers

[(] Serial Humber Options 7

——
ST
T
T

B] Enter First Serial Humber |0

BNC-1234-567 )

(
BEEREEEEED
AEODDOREOE
ERRRNEOORL,

A.Z |[ Srace Bar |clear]

] Serial NHumber setup |

Initial Serial Number

[ BHC— 1224 1597

et

To serialize a product you are testing, from the Test Report Settings
screen (see section 8.1.3) press Serial Number Options to display the
Serial Number Options screen.

o To clear serial number settings, enable None.

o To have the operator prompted for a serial number at the end of each
test, enable Manual.

e To have serial numbers incremented automatically after each tested
product, enable Auto and follow the instructions below.

¢ To have serial numbers incremented automatically (if Auto is
enabled), or to prompt the operator for a serial number on failed
products (if Manual is enabled), enable SN on Fail.

If you enable Auto, you are prompted to enter the initial serial number.
The serial number can be comprised of up to 30 alpha-numeric
characters. The serial number will be advanced either alphabetically or
numerically (depending on which is required) after each subsequent
test and be logged.

Press Enter. The Serial Number Setup screen appears.

Using the arrow keys, press 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.

Press OK to accept the serial number and return to Test Report
Settings.

8.1.4 Formatting Reports

Use these functions to format report body text, and to add headers and footers. These settings
apply to both printed reports and those sent to electronic files, although not those that appear
automatically on the Fusion display.

8.1.4.1 Formatting Body Text

wr_____________Bodu ____________Jd

T o)
Fage #
[ Erinter ] AP0

[ Lancel ][T]

From Test Report Settings (see section 8.1.3), press Body to display
the Body screen.

e To cycle through the available font families, press Font.

e To cycle through the available type sizes, press Size.

¢ To set margins and page size, press Margins and complete the screen
that appears.

¢ To cycle through the available positions for the page number, press
Page #.

e To cycle through the available printers, press Printer.

To return to Test Report Settings, press OK.
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8.1.5 Formatting Headers and Footers

Header and footer information can be added to both printed and logged reports. Headers and
footers can be based on:

o the settings for this test session (in effect until you shut down the Fusion) , used for all tested
products regardless of their individual test programs — explained below
¢ individual test program (see section 10.1.6.6).

remrswoTemecanreesan - From the Test Report Settings screen (see section 8.1.3), press Header.

[_serial wumper ovtions ] The Header screen appears.
[ et mesuiis T amr

Auto Diagnose | @il |

Headexr ” Footexr |

Test Parameters |[@ [ Ok |

e To cycle through the available font families, pres Font.
e To cycle through the available type sizes, press Size.

e To include a line below the header, enable Print separator.

o) (o)) Press Add text. A new screen appears.

pETesaroesrams - Enter the first line of the header and press Enter to move to the next
COMPANY X ) line'

(
% % % % % % % You can have an unlimited number of lines in the header. The width of
=&

MEIEEEL L) each line is limited by the maximum character width of the sheet to be

©..9 |[ Srace Bar |[Clear]

printed on.

A saarcoasneeas - Continue to enter lines, pressing Enter after each.

ORD

=

R #: 1234567890-X )

EEEEIIEIIEIEIIEIEI After the last line, press ESC to exit.
ElREEMHEFEEM
FE M E [ E

-9 ” Space Bar |pleaﬂ

EEIE )

nter|

(=]

o Footer #  Repeat for the footer.

==

[ mod text | [(cancer [ ok ]

@ For headers and footers to operate correctly you must set the reports to
have a form feed after each tested product. See section 8.1.2.
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8.1.5.1 Operator ID Settings

1] Enter Operator’s ID 77

To include the name of the operator for this test session, from Report
Settings (see section 8.1.1), press Operator ID.

Enter an ID of up to 30 characters.

ﬁ
oan

y

v
ann)

(=)

o

i

&

j

==C)
LEER
ann
HOEE
aEn
N R

I
m
m
3
&>

e rnmccoceamsmmy - After you enter the operator ID, it appears on Report Settings.
[_omerator 15| —yonATmART)
[ gerores O

8.1.6 Viewing Reports Saved to File

To view the reports generated by a test session that have been saved to file(s), you need to copy
the files to diskette using the save log files function (see section 9.3). You can read the log files
using any text editor on your personal computer.

8.2 Batches

In many shops, products 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 Fusion has a special feature
designed to help you if this is your situation.

oo - From either Main Menu, press Test to display the Test Configuration

Selected Cable
File NHame:
databscables“MAINNTESTCABL.CB Screen.

Part Humber:
TEST CABLE H%F«
Rew. 1

[ Tools |[Rerorts][] [ select |

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

ey To set up the batch parameters needed for a given product, press
Batches to display the Batch Settings screen.

Note that this must be set up for each testing session where batches are
needed. Once this is one, batches will not require any special attention
by supervisory personnel.

[ Humber of Batches

[_cables per Batch

e To input the desired number of batches, press Number Of Batches.

« To enter the number of products needed per batch, press Cables Per
Batch.

For example, you might need five batches of ten products each.

e eweconcemssmmn - The Batch Settings screen shows your settings. To return to Test
Configuration, press OK.

[ Mumber of Batches |[ & ]
[ cables per Batch |[1o ]|

@ Once values have been entered, the batches feature has been enabled.
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[a] Test Conf iguration
Current =t =d Cable

File Ham
DATAE~CABLES~TED~LFTEST. CEL
Part Mumber:LF TEST

Revizionil

[ Tools ][ Rerorts I|:| [ Select ]
[[Test tou | [ Batches J[@ [ cancel |

l __________NEWTEST _________[d

Batch = 1 of: 4
Tested: o oo
Passed:
Failed:
Error Statistics ]
[ Diagnose ] [ LCancel ]

[ Starting Mew Batch e

his_ product belongs to a new
hatc

Press OK to continue.

[V Last Batch ]
This is the last product of
the last bhatch.

Press OK to acknowledge.

Note that the box by Batches now has a check mark indicating that the
Fusion will keep track of each lot as the products are tested.

@ To disable the batch function, clear either the number of batches or
number of products per batch.

Now, when you run a test, the Test Product display shows batch
information. In the example shown, 8 good products will need to be
tested in order to fulfill the requirement. The failed products have not
been counted towards meeting the requirement.

The Fusion will indicate when each batch is filled with good products.
You are prompted to acknowledge the completion of a batch.

As soon as you disconnect the last successfully tested product, the
Fusion prompts you to acknowledge the last batch completed.

Press OK to return to Test Configuration.
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9 Backups and Restores

9.1 Introduction

These functions operate from the Backup — Restore Shell screen.

o eerems  From the Main Menu of either mode, press Backup to display the

Backup — Restore Shell screen.

The Fusion supports multiple removable media drives hooked to its serial

port (see chapter 1). Should you, for example, have an external drive
attached to the unit, the system detects it and requests you to choose
the drive you wish to backup to or restore from.

The available functions are:

Backup: backs up specific files — see section 9.2

Restore: restores backed-up files — see section 9.4

Save Log Files: saves log files (reports) — see section 9.3

More Options: lets you set up automatic backup and log file saving — see section 9.5.

9.2 Performing Backups

The Fusion allows you to safeguard your test programs and adapter library by backing them up to
diskette or removable media. A backup transfers the files from the internal hard disk to diskette or
removable media, while a restore transfers the files from a diskette or removable media to the
hard disk.

v You are strongly advised to perform backups regularly. This is especially important after learning a new
product, after changing a test program, or after defining a new adapter. Note that if you are appending
information to log files, those files may become too large to fit on a diskette, so regular backups are
important. 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.

These instructions explain how to perform a backup immediately. You can also set up the Fusion
so that operators are prompted to perform backups when they shut down (see section 3.2).

7] 5
CAalll [Plartial LHlone

Cable pode file(s) AOrEINO
A@rONO

Adarter Files aEeOnO

[ Pictures Files | AMPOIND

[ gencer || oK ]

elect Files to Backup £

From Backup — Restore Shell (see section 9.1), press Backup to display
the Select Files to Backup screen. Choose which items you want to
backup, and whether you want to back up all or some of the related
files. Press each button to scroll through the choices of A (all), P
(partial), or N (none).

In the example shown, only partial cable mode files will be backed-up
and all of the other files will be backed up. (Pictures files are screen
captures created by pressing F10, used for support purposes.)

Press OK to continue.
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B[ Oren Directory  [d

or File
Hame

Director:

0NEMTEST ReU 1
L45HMFLE Re

B[ Oren Directory  [d

or File

%irector MHame
]
Tal P TEST Reu,

53 .

E] E] E] [cance1) [SEIEEL] @] .
nlalol

3 Insexrt Empty Disk [

in Drive A:

] Backup Message i

disk belongs to

annot be Eerformed
ng

on m. ﬂ elong i
to other bac un =
You hawve two ¢ 01
1, Replace this target disk
one then
Eress OK to continue
Just press the OK _ button
let the sustem erase all

he target digk iz not em ¥
Afte: pressing the OK button
oL can choose whether to_let
he system erase all Files
Fxom the target disk _or
bankuP leaving
files in place.

Press OK to continue

| Erase All Files [ R

on Target Disk7?

x Backing up Adapters
A ~ADAF TERS“HA103 . ADF

Target Disk Space

Backup Progress

X Eject Disk and Label [33
9765355161

hackup has heen

he
comp leted .
Press OF to cnntlnue

ile acked
DﬁTﬁB\ﬂDHPTER"\ﬁMJE SP DP
e AC
DﬁTﬁB\ﬂDHPTER"\ﬁMPG 44 DP
%QTRB\HDHPTER"\CHHDEP 2 HDP

ile
ATABWADAP TER S\CAADB E - 2 ADP

111G

[ ox ]

If you chose partial backup of any item, you are prompted to select the
files to be backed up.

cc E3) 3313

Press “+”to expand the directories, press “-* to collapse them.

Using the arrow keys, highlight the file to be backed up and press
Select. A check mark appears in the left column, indicating that the
file will be backed up.

When you have selected all the files to be backed up, press OK to
continue.

Depending on what you are backing up, you may need to repeat the
file selection process for each item you want to partially back up.

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 Fusion detects an older backup on
the diskette, a message appears, giving you the choice of replacing the
diskette or erasing the files.

Press OK to continue.

To erase the contents of the diskette, press Yes. To append the
information to what is already on the disk, press No.

As files are being backed-up, the progress bar indicates the remaining
space on the disk and the progress of the total backup.

Once backup is complete, you are prompted to remove the disk (this
prompt also includes a suggested label for the diskette).

Once the diskette is removed, the Backup Report screen shows all files
that have backed up. Use the arrow keys to scroll through the list.

To return to Backup - Restore Shell, press OK.
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9.3 Saving Log Files
You can save the log files containing report information to diskette. Log files can then be read
using any text editor. For more on log files, see section 9.5.

These instructions explain how to save log files immediately. You can also set up the Fusion so
that operators are prompted to save log files when they shut down (see section 3.2).

Tmroraersareeonsan  From Backup — Restore Shell (see section 9.1), press Save Log Files to
backup the log files on the Fusion.
Restore
Save Log Files
More Options

Cancel

You are prompted to choose whether or not to delete log files after

prETmTsweseworen|  transferring them to a diskette.
The log files are stored on the diskette in a “logs” subfolder of a folder

given the serial number of the Fusion that the log files came from.

9.4 Performing Restores

pESr=wnreEreroTTEe  From Backup — Restore Shell (see section 9.1), press Restore to

[HIlone

»@eOn0  display the Select Files to Restore screen. As with back up, choose the
"@eOnD|
ameOw|  1tems you want to restore.

[ Bictures Filee | AEIPOND

[ LCancel ][ oK ]

During restore, the screen displays which directory and files are being
restored. The top progress bar displays the available space in the

Restoring Cables [

DATABN . .  MTET32~1.CBL

Target Disk Space
7 —

Restars Pragre: arece diskette, and the bottom progress bar displays the percentage

completed

Once the restore is complete, this screen appears.

Remove the diskette from the floppy drive.

Once the diskette is removed, the Restore Report screen shows all files

he restore has heen
comp leted

FreZ="0K to continue.. restored. Use the arrow keys to scroll through the list.
ﬂ%}gﬂBLES\HﬂI#;g%ngg{D CBL
{JGABLESMAIN D IODE (CBL To return to Backup - Restore Shell, press OK.
greuesweREL I
NCABLESNMAINATEST .CBL
(A]=][2][=] ox |
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9.5 Prompting for Backups and Log File Saving

You can set up the Fusion to prompt the operator, at shut down, to perform a backup and/or save
log files.

TR ooasssmy - To set up the auto-backup feature, from Backup — Restore Shell (see
[_Backer on Shut Down ]| section 9.1), press More Options to display the Backup Options screen.

| Save Logs on Shut Down ||:|

e To prompt the operator at shut down to choose whether or not to
perform a backup, press Backup on Shut Down. When Fusion is shut
down, the operator will be prompted to choose the files to be backed
up.

e To prompt the operator at shut down to choose whether or not to
save log files prior to shutting down, press Save Logs on Shut Down.

To return to Backup - Restore Shell, press OK.
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10.1 Test File Format

10.1.1 Introduction

A Fusion 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. It also makes it possible to write plug-
in modules for popular desktop applications that can port legacy test programs into Fusion 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.

The Fusion software automatically indents 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 guarantees that the test
program file is viewed in the same way no matter what text editor is used. While the Fusion
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.

A basic test program is generally sectioned into:

o Identification Header (ID Header)
o Adapter Interface

e Test Parameters and Prompts

o List of Nets (NetList)

o Lists of Components

Only the Identification Header and Adapter Interface sections are mandatory: all other sections
are optional (though a test program without a NetList will not test anything). Some elements of a
Fusion test program are not only optional, but they cannot be used unless optional software
packages are purchased. Some other elements of the test program can only be used if the Fusion
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,
*POSITION*,J5
*STAR*
*THRESHOLD*, 61
*DCHIPOT*,50
*IR*,5e+07
*DWELL™*,2
*REGULAR*
*LINEAR*
*NET™, ,
J5.C1.1,,
J5.C2.3,,
*NET™, ,
J5.C1.2,,
J5.C2.6,,
*NET™>, ,
J5.C1.3,,
J5.cC2.10,,
*NET™, ,
J5.C1.4,,
J5.C2.5
*NET™, ,
J5.C1.5,,
J5.C2.9
*NET™, ,
J5.C1.6,,
Js5.Cc2.8,,
*NET™>, ,
J5.C1.7,,
J5.c2.1,,
*NET™, ,
J5.C1.8,,
Js5.C2.7,,
*NET™, ,
J5.C1.9,,
J5.C2.2,,
*NET™, ,
J5.C1.10,,
J5.C2.4,,
*END*

10.1.2 Test Program ID Header

The test program ID Header section is mandatory. It consists of the tested product’s name and test
program’s revision.

Adapter Interface

Test Parameters and Prompts

NetList

The ID Header consists of a single 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

<s_programRevision> indicates a string field representing the test program’s revision.
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The example below indicates revision 1 of a test program for the cable AWP-1001GT.
*CABLE* ,AWP-1001GT, 1

As can be seen in the example above, commas separate the fields.

String fields can be of any 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 Fusion system and
all CDA aware applications take care of this aspect automatically, when manually generating test
programs using a text editor, you will need to keep this in mind. An example of a field-embedded
comma is given below:

*CABLE*,""RW113, RW114, RwW115",1

The program revision does not have to be a number. The Fusion 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, Fusion can save it as the next revision:
*CABLE*,RJ45 PATCH CORD,B

By default, Fusion will use 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 unigue
combinations of cable name and program revision. The file name (what is seen when the DIR
command is issued at the DOS prompt) is not important for this purpose. Although it is a good practice
to name the file in a way that reflects what the test program contains, this is not always possible
because of the DOS file naming limitations. The Fusion 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 Fusion 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, you must ensure that such a collision doesn’t occur.

10.1.3 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 Fusion calls it simply an
adapter. In this light, an adapter defines the connections between the Fusion's test points and the
product under test (typically a cable).

Each test program must specify its adapters. 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. Adapters can be physically placed in more
than one position on Fusion's test bed (some limitations apply). Therefore it makes sense that the
position of the adapter is specified.

Please note that the *ADAPTER™ line is not followed by a *POSITION* line.

If more than one 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
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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, you may want to use other names for the connectors. More often
than not this comes about because pre-existent test fixtures are already labelled. For such cases,
the Fusion lets you create labels for the adapters' connectors. This allows for more meaningful
NetList annotation. You 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 you want 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
NetList is generated.

The bolded areas show where the changes occurred. Besides creating operator meaningful point
names, the connector labels can be used to reduce the size of the test program file or to simplify
the default Fusion pin naming scheme (in some cases it can reduce the typing load).

*CABLE*, AWP-1001GT, 1 ID Header

*ADAPTER* ,AATEST,
*POSITION*,J5
*CONNECTOR*,1,P
*CONNECTOR*,2,K

*STAR*

*THRESHOLD*, 61

*DCHIPOT*,50
*IR*,5e+07
*DWELL*,2
*REGULAR*
*LINEAR*™

*NET™, ,

Adapter Interface

Test Parameters and Prompts

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).

10.1.4 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.

10.1.4.1 Low Voltage Test Parameters

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 resistance measurement using the built-in continuity test
algorithm.

Resistance thresholds can be specified globally, at the cable or section of cable (switch position)
level and/or individually, at the net level. The *CONT INUITY™* 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>]]

@ Kelvin requires odd and even consecutive pairs (for example, 7, 8).

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 in having the measured resistance values below the maximum limit.

In the example below, a continuity test with the 0Q and 5 limits is specified.

*CONTINUITY*,0.0,5.0

@ The continuity minimum and maximum thresholds must always be given in [Q]. 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 Fusion test bed. This is usually done via the adapter interface.

*CONTINUITY*,0,0.1
*KELVIN*
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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 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 in [V] this time. The
bolded line specifies a High Current voltage DROP test using a stimulus current of 1A.
*CONTINUITY*,0,0.08

*KELV IN*

*HCDROP*, 1
A special case is when an empty field is specified after the *CONT INUITY™* 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

Fusion 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 Fusion 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. Fusion 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 resistance measurement using the built-in isolation test
algorithm.

The 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 IMCQ. 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
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A special case is when an empty field is specified after the * 1 SOLAT ION* 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*,

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:

e 100% of the product tests OK for continuity

o the Start Test button is pressed

o 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. You should experiment with various values if the default 61% doesn't satisfy your
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

10.1.4.2 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.

Password Protection

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
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, Fusion 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*
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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_dwel 1>]
[{*REGULAR* | *BYPASS* | *ADAPT IVE* | *SOAK*, <d_soak>}]
[{*MASS* | *LINEAR*}1]
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

*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 100MQ2 and the linear algorithm is used. The IR is measured
using the regular mode.
*DCHIPOT*,500

*IR*,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 100pA and the linear algorithm is used. The leakage current is
measured using a soak time of up to Ss.

*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 I>]
[{*60HZ*|*50HZ}]

[{*MASS* | *LINEAR*}]1]
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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.
*ACHIPOT*, 1000

*60HZ*

*DWELL*,2

*MASS*
In this example, a S0Hz 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
*IR*,100e6
*DWELL*,1
*LINEAR*
*50HZ*

10.1.5 Build Aid
10.1.5.1 Activating the Build Aid Feature

To activate the build aid feature add the following syntax to the test list.
*BUILDAID*

10.1.5.2 Default Settings

With no further parameters, build aid will behave as follows...

o Build nets sequentially

o All beeps will be disabled

o No out of sequence test will be performed
e Probe is disabled

10.1.5.3 Audible Feedback

Enable audible feedback for a passed test:
*BUILDAID*
*PASS*
*BEEP*
Enable audible feedback for a failed test:

*BUILDAID*
*FAIL™
*BEEP*

10.1.5.4 Building a Cable Sequentially

By default, the Fusion expects the cable to be built sequentially (in the order defined in the test
program). However, this may be explicitly set for clarity:
*BUILDAID*
*SEQUENTIAL*

[ *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*
*SEQUENTIAL*
*PIN*
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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 or is 0, then an out of
sequence error is signaled 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

10.1.5.5 Building a Cable Randomly

By default, the Fusion 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.

To 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*

10.1.5.6 Probing During Build Aid

By default, the system doesn’t use the Fusion ground probe during the build aid process. To
activate 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 Fusion’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:

*BUILDAID*
*PROBE*
*ALL*
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10.1.6 Print Options

Each tested product can have its own print options set within the test program. To set global print
options see section 8.1.2.

@ Global report options will take precedence over embedded report options.
10.1.6.1 Logging Test Results to File

To enable report logging:

*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.

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.

10.1.6.2 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 §0.

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.
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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.
10.1.6.3 Auto-diagnose Option

To enable the auto diagnose options:

*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.
10.1.6.4 Test Parameters

To enable reporting the test parameters (test limits):

*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.

10.1.6.5 Serial Numbers

To enable serial numbers:

*REPORTS*
*SERIALNUMBER*
[*FAIL*]
[*AUTO*]

When included in the test program, the *SERIALNUMBER* keyword enables 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.
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10.1.6.6 Header

To insert a header into a test program:

[*HEADER*
<s_first header line>

;silr;lst 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
operator 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*

10.1.6.7 Footer

To insert a footer into a test program:

[ *FOOTER*
<s_first footer line>

;sil?;lst footer line>]

*<keyword>*

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
operator for footer information, use the *PROMPT™ tag following the footer line that requires
entry.

EXAMPLE:
*FOOTER™
Authorization Signature/Stamp:

10.1.7 Prompts

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. Fusion supports prompts on the fly (defined
inline in the test program), prompt files and graphical bitmaps.

10.1.7.1 Prompts On the Fly

To insert a prompt on-the-fly:
[*PROMPT*
<s_First_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.
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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

10.1.7.2 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:
[*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.
10.1.7.3 Using Graphical Bitmap Prompts

Fusion 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.
10.1.7.4 Abort/Retry/lgnore/Prompt Operator on Failure

By default, the system uses a system setting to decide whether to abort, retry, ignore or prompt
the operator 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 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
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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

10.1.8 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_pi r-1A(-jdress_n> [,<s_pinLabel_n>]

[*CONTINUITY*,<d_min>,<d_max>
[*KELVIN*]
[{*HCRES* | *HCDROP*},<d_stimulus>]]

[*DCHIPOT*,<d_voltage>
[{*LEAKAGE™ | *IR*},<d_limit>]
[*DWELL*,<d_dwel I>]

[{*REGULAR™ | *BYPASS* | *ADAPT IVE* | *SOAK* , <d_soak>}]]

[*ACHIPOT*,<d_voltage>
[{*LEAKAGE™ | *IR*},<d_limit>]
[*DWELL*,<d_dwel I>]

[{*50HZ* | *60HZ*}]]

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.C1.2,
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 0.0Q and max 0.1Q2 measured Kelvin. The DC Hipot
is disabled on this net.

*NET*, ,
B1.J5.C1.
B1.J5.C1.
B3.J6.C3.
B3.J6.C3.
B5.J5.C1.
B5.J5.C1.6,
*CONTINUITY*,0, .1

*KELVIN*
*DCHIPOT*,0

O O100~NO O

Fusion Guide 156



Creating & Editing Nets (Cable Test Mode)

10.1.8.1 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™, ,

B1.J5.C1.5,

B1.J5.C1.6,
*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.

10.1.8.2 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 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 NetList 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™, ,

B1.J1.C1.1,,
*NET™, ,

B1.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.J35
*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*
Connect probe to
second position
*NET™>, ,
B1.35.C1.7,
B1.J6.C1.3,

Fusion Guide 157



Creating & Editing Nets (Cable Test Mode)

*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*

10.1.9 Components
10.1.9.1 Programming Resistors

The text file format for resistors is as follows:

*RESISTOR*[,<s_netName_1>[,<s_netLabel_1>]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_netLabel_1>]1]
<s_pinAddress_1>[,<s_pinLabel_1>],<s _pinAddress_1>[,<s_pinLabel_1>]
<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

HC VoltageDrop:
*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>
*HCDROP*, <value>

where <value> is in amperes
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HC Load:
*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>
*HCLOAD*, <value>

where <value> is in volts
Programming Resistors — Lamps

The text file format for resistive loads such as Lamps 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>
*VISUAL*

*HCVOLT*,<value>

Where <value> is in volts

10.1.9.2 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:

*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 electrolytic 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*
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10.1.9.3 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 shown in section 5.6.5.2.

The text file format for diodes with custom or Auto detected thresholds is as follows:

*DIODE*[,<s_netName_1>[,<s_netLabel_1>]]
<s_pinAddress_1>[,<s_pinLabel_1>]
<s_pinAddress_2>[,<s pinLabel_2>]

*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_netlLabel_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 explained in section 5.6.5.2.
Programming Diodes — LEDS/BI-LEDs

The text file format for a visual test of BI-LEDs is as follows:

*DIODE*[,<s_netName_1>[,<s_netLabel 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 explained in section 5.6.5.2.
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10.2 Adapter File Format

The tested products are usually connected to the Fusion 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 Fusion system is able to test the product (by
means of using test point numbers) while providing the operator with meaningful diagnostics (by
means of using connector pin names).

10.2.1 Format

The syntax of an adapter file is as follows:

*ADAPTER*, <adapter®s name>,

*CONNECTOR*, <name of connector #1>

Sys. Pin, Pin Name, Pin Label , Sense, CTare, LVRL Tare, LVRH Tare, HCRL Tare, HCRH
Tare,

10.2.1.1 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.

10.2.1.2 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 Fusion Switching Cards

Pin Name The pin designation as selected by operator — 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).
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10.2.2 Example 1

*ADAPTER* ,HA 116,

*VERSION*,V4 .2 .50

*CONNECTOR*,DB 25 FEMALE,

18,1, ,,6.49643e-12,0.0549,0.0347,0.0371066,0.0372955, ,
4.225e-12,0.0424,0.0224,,0.0383864, ,
3.5e-12,0.0521,0.0434,0.0163888,0.0415342, ,

21,4,,,4.85e-12,0.0472,0.0433,0.0297879,0.0443802, ,
5.975e-12,0.0548,0.0572,0.0458907,0.0489997, ,
4.1e-12,0.0664,0.0477,0.0287416,0.0520463, ,
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 1K and the second has
1.5KQ. This adapter has been fully tared for capacitance, LV Resistance, and HC Resistance.

10.2.3 Example 2

*ADAPTER* ,HSA 214
*CONNECTOR* ,MIL ROUND M. 11

agoubhwwhrhow

W >
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w
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ErxXCITOmMmMmooOw>

In the example above, it can be seen that the connector pin names are no longer numbers. The
operator has total freedom to name the connector pins according to their documentation.
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10.2.4 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
*VERSION*,4.0.0
*CONNECTOR*,ZIF 104 SOCKETS
8,1

9,2

10,3
11,4
12,5
13,6
14,7
15,8
40,9
41,10
42,11
43,12
44,13

r NO AR WNO
=
\I

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
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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:

*ADAPTER*,ADPTCBL 1
*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
*VERSION*,4.0.0
*CONNECTOR*,MIL ROUND CONN 10 PINS,C
8.,A

10,B

12,C

14,D

40,E

42,F

44 .G

2,H

4,3

6,K

Save the file.
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Appendix A: Mass Hipot Examples

Introduction

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 (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

When 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
Phase

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 the following scenarios.

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 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.
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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
Cyele " Condgition 1]2]3fals|e|7 ]800 |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.
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This is done by performing recursive group splitting in a “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 “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

Cyele Meondiion |1 |2 |3 |4 |5 |6 |7 |8 |9 |10 1213141516
1 Pass!

2 ARC!

2a ARC!

2b Pass!

2c Pass! =
2d ARC! +
2e Pass! F
3 Pass! F
4 Pass! F
5 ARC! F
5a Pass! F
5b ARC! F
5¢c Pass! F
5d Pass! F
5e Pass! F
5f ARC! F
6 Pass! F
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Table 4b: ‘Bad’ PUT — Arc between 2 nets during Mass Hipot (Linear search for fault)

Test Net Number
Cycle Condition 1 2 3 14 |5 6 7 8 9 10 (11|12 |13 |14 | 15| 16
1 Pass!

2 ARC?

2a Pass!

2b Pass!

2c ARC!

2d Pass!

2e Pass!

2f Pass!

29 Pass!

2h Pass!

3 Pass!

4 ARC?

4a Pass!

4b Pass!

4c Pass!

4d Pass!

4e Pass!

4f Pass!

4q Pass!

4h ARC!

5 Pass! F
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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.

Table 5: “‘Bad’ PUT - Splitting due to excessive current leakage during Mass IR Test

Test Net Number
Cycle Condition 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!
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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
Cycle

Net or Net Group Number

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.

Fusion Guide

170



Glossary

Build Aid

CapTare

Conventions

EPO
FER™

Flying Leads

HIPOT
Hipot testing
HV

LV

MSR

Netlist

PUT

ResTare

Standard Probe

A special test parameter that allows the Fusion to aid in the building
of a product. Assists in avoiding miswiring during product assembly.

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 Fusion that enables
the operator to quickly and easily locate low voltage shorts anywhere
along the length of a product.

Any product that is terminated at one end with accessible contacts at
another location.

High potential Test

The application of high voltage (either DC or AC) to a product.
High Voltage

Low Voltage

Measurement Board

Groups of test points, sorted by their connections.

Product Under Test

Measurement of resistance up to a specific location for increased
measurement accuracy.

Included tool with the Fusion to use with the Build Aid feature of the
Fusion.
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A

Abort fail, setting up, 23
AC Hipot (CableTest mode)
arcs, 64
duration, 64
errors, 68
leakage, 64
mass or linear scanning, 65
ramp, 65
settings, 63
testing, 67
voltage, 64
AC Hipot (EST mode)
arcs only, 118
errors, 120
leakage, 118
settings, 118
testing, 119
voltage, 118
AC Hipot, troubleshooting, 31
Accessories, 11
Adapter text file format tags
*ADAPTER¥*, 161
*CONNECTOR¥*, 161
*VERSION*, 161
Adapters
about, 127
adding (CableTest mode, 34
adding (EST mode), 93
capacitance offset (EST mode), 94
capacitance tare (CableTest mode), 36
connectors, 131
edit connectors (CableTest mode), 36
edit connectors (EST mode), 94
editing, 131
Kelvin adapters, 130
label (EST mode), 102
label (CableTest mode), 36
learning (CableTest mode), 34
learning (EST mode), 93
learning fixtures, 127
pin mapping (CableTest mode), 34
pin mapping (EST mode), 93
resistance offset (EST mode), 94
resistance tare (CableTest mode), 36
testing, 127
text file formats, 161

Advanced Netlist Editor
using (CableTest mode), 44
using (EST mode), 103

ASCII, 142

Assembly aid tools
group scan (CableTest mode), 52
group scan (EST mode), 110
group sorting (CableTest mode), 53
group sorting (EST mode), 111
pin locator (CableTest mode), 55
pin locator (EST mode), 113

Auto diagnose, 133

Autohipot, setting, 32

B

Backups

about, 138

choosing scope, 138

other removable media, 138
Bar code, setting up, 26
Batches, 136

C

Cable faults, common (CableTest mode), 46
Cable faults, common (EST mode), 105
Capacitance offset, system setup, 29
Capacitance tare, system setup, 29
Capacitors
CableTest mode, 74
EST mode, 124
Cards, changing, 26
CDA, 142
Chain scan, 46
Checkmark, 18
Cleaning relays, 21
Complete nets, testing (EST mode), 95, 115
Components
editing (CableTest mode), 69
labelling (CableTest mode), 69
measuring values (CableTest mode), 70
net/pin location (CableTest mode), 69
tare value (CableTest mode), 70
testing (CableTest mode), 68
testing (EST mode), 121
thresholds (CableTest mode), 70
tolerance (CableTest mode), 70
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Conductor
dwell (CableTest mode), 39
dwell (EST mode), 95
setting maximum resistance (CableTest
mode), 39
setting maximum resistance (EST mode),
95
Connector pin conventions, 128
Continuity measurement, dwell, 39
Conventions, connector pin, 128
Cumulative Fault Report (CableTest mode),
41
Cumulative Fault Report (EST mode), 100
Custom learning method, about, 39

D

Date, setting, 22
DC Hipot (CableTest mode)
adaptive cycle, 58
Arcs Only, 59
duration, 60
errors, 63
leakage, 59
mass or linear, 60
ramp, 60
settings, 58
testing, 62
voltage, 59
DC Hipot (EST mode)
errors, 117
settings, 115
testing, 116
DC Hipot testing
troubleshooting, 31
Default learning method, about, 37
Diodes
about, 78
phantom, 80
types, 79
Directories, finding, 20
Disabling or enabling features, 20
,91
Discharge delay (EST mode), 101
Dwell
conductor (CableTest mode), 39
continuity measurement (CableTest
mode), 39
isolation measurement (CableTest mode),
39
Dwell (EST mode), 95

E

Edit Component List screen, 69

Enabling or disabling features, 20

Error statistics (CableTest mode), 41, 100
Errors, setting maximum, 43

F

Fast Load, about, 20
Faults
miswires (CableTest mode), 48
miswires (EST mode), 106
opens (CableTest mode), 46
opens(EST mode), 105
shorts (CableTest mode), 48
shorts (EST mode), 107
test fixtures (CableTest mode), 50
test fixtures (EST mode), 109
Features, enabling or disabling, 20
File names, finding, 20
Files
.ALL, 133
.ERR, 133
Fixtures, 127
Flying leads
CableTest mode, 87
EST mode, 125
Free ends
CableTest mode, 87
EST mode, 125
Front panel, 17

Getting Started, 17

H

Headers and footers, 133
Hipot testing (CableTest mode)
complete nets, 57
overview, 56
safety procedures, 56
whole product, 57
Hipot testing (EST mode)
overview, 114
safety procedures, 115
HV testing
automatic start, 32
troubleshooting, 31
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choosing, 33
| Modes, about, 19

Icons in manual, 3

: N

Incremental numbering of test programs

(CableTest mode), 42 Navigation through screens, 18
Incremental numbering of test programs NetList Editor

(EST mode), 102 installing, 23
Initializing system, 18 uninstalling, 24
Inputs, setting up, 21 NetLists
Installing, 12 changing labels (CableTest mode), 44
Isolated inputs, setting up, 21 changing labels (EST mode), 103
Isolation measurement, dwell, 46 editing (CableTest mode), 44
Isolation tests (EST mode), 95 editing (EST mode), 103
Isolation, testing, 30 printing (CableTest mode), 34

viewing (CableTest mode), 44
K viewing (EST mode), 103

working with (CableTest mode), 44

Kelvin adapters, 130 . .
© VT acaprers working with (EST mode, 103

Kelvin probe (CableTest mode), 35

Kelvin probe (EST mode), 93 Networked rnaphines, updating software, 29
Keys, 85 New test learning method
, about, 97
L
@)

Language, setting, 25

Learning a product (CableTest mode)
about, 36
default method, 37

Learning a product (EST mode)

Offset, about, 20

Opens (CableTest mode), 46
Opens(EST mode), 105
Outputs, setting up, 27

about, 95 p
auto-new test method, 95, 97
Log files Password protection
general settings, 133 EST mode testing, 101
Log files, appending, 133 Passwords
Low Voltage testing (CableTest mode) about, 20, 27
adding delays, 46 adding, 27
adding dwells, 46 disabling, 28
conductor resistance, 45 Power off, 18
continuity scanning options, 46 Power on, 18
isolation minimum resistance, 45 Printing system settings, 28
parameters, 45 Product
fail acknowledgement, 23
M learning by auto-new test method (EST
. mode), 95, 97
Macljgbl\l/i%r;t mode, 19 learning by default method (CableTest
EST mode, 19 mode), 36
’ testing (CableTest mode), 40
overall, 19 .
Maximum errors, setting, 43 testing (EST mode), 99
Miswires (CableTest mode), 48 Program Test screen, 91
Miswires (EST mode), 106
Modes
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Programming (CableTest mode) Resistance, minimum (EST mode), 102
capacitors, by learning, 74 Resistors
capacitors, manually, 77 CableTest mode, 71
Chain scan, 46 EST mode, 122
conductor dwell, 39 Restores
conductor maximum resistance, 39 about, 140
diodes, by learning, 78 other removable media, 140
diodes, manually, 80 RS232 Control, setting up, 25
diodes, phantom, 80 Runaway tests, preventing, 43
flying leads, 87
free ends, 87 S
Kelvin probe, 39 Safety
keys, manually, 85 DC Hipot (CableTest mode), 56
Nets Only, 39 DC Hipot (EST mode), 115
resistors, by learning, 71 notices, 3

resistors, manually, 73
Star scan, 46
switches, permanent, 83
switches, temporary, 85
twisted pairs, 89
Programming (EST mode)
conductor dwell, 95
conductor maximum resistance, 95

flying leads, 125 Shorting plug, 29
free ends, 125 Shorts (CableTest mode), 48

Kelvin probe, 93 Shorts (EST mode), 107
Programming Adapter screen, 127 Sleep mode, setting up, 23
Programming Cable screen, 33 Software up’ dates. 29 ’

Progress bar, enabling, 23 Specifications, 10

Star scan, 46

Screen contrast, 20

Screen navigation, 18

Select Mode screen, 92
Self-test, performing, 20
Serial numbers, 134

Service options, 28

Service policy, 9

Set Test Parameters screen, 34

R Switches

Relay test, performing automatically, 23 about, 82

Relays, cleaning, 21 membrane, 85

Reports permanent, 87
about, 132 temporary, 85
enabling or disabling, 132 System settings, printing, 28
form feed option, 133 System Setup
formatting, 134 abort fail, 23
formatting body text, 134 about, 21
formatting headers and footers, 134 Cap Offset, 29
including serial numbers in, 134 capacitance offset, 29
including test parameters in, 133 capacitance tare, 28
operator ID, 136 CapTare, 28
target, 133 general settings, 22
test program settings, 133 isolated inputs, 21
test results, 133 optional package, 23
viewing, 136 outputs, 27

Reset Fail, 23
Resistance offset, setting up, 29
Resistance tare, setting up, 29
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passwords, 27
progress bar, 23
relay test, 23
remote options, 25
Res Offset, 29

Res Tare, 29

reset fail, 23
resistance offset, 29
resistance tare, 29
screen, 20

Service options, 28
sleep mode, 23
time and date, 22
touch screen diagnositc, 29
Update, 29

volume, 23

T

Taring, about, 20
Temperatures, displaying, 21
Test Configuration screen
CableTest mode, 40
EST mode, 99
Test failure, options for, 23
Test modes, overview, 92
Test parameters (CableTest mode)
high voltage, 56
low voltage, 45
overview, 34
Test program (CableTest mode)
building through learning, default method,
37
incremental numbering, 42
modifying, 42
running, 40
Test program (EST mode)
building through learning, auto-new test
method, 95, 97
incremental numbering, 102
modifying, 100
running, 99
Test report
asterisks in (CableTest mode), 49
asterisks in (EST mode), 117
Test Report screen 41, 100
Test rules, setting display, 133
Test step
adding, 101
deleting, 101
modifying, 100

reorganizing, 101
Test time (EST mode), 104
Testing
adapters, 127
troubleshooting, 127
Testing (CableTest mode)
capacitors, 77
diodes, 82
flying leads, 88
free ends, 88
product, 40
resistors, 74
switches, 86
twisted pairs, 90
Testing (EST mode)
capacitors, 125
flying leads, 126
free ends, 126
password protection, 101
product, 99
resistors, 123
test steps, 101
Text file format
about, 142
adapter identification, 144
continuity, 146
isolation, 147
low voltage test parameters, 146
print options, 152
program ID, 143
Text file format tags
*S0HZ*, 149
*60HZ*, 149
*ACHIPOT*, 149
* ADAPTIVE*, 149
*BYPASS*, 149
*DWELL*, 149
*LEAKAGE*, 149
*LINEAR*, 149
*MASS*, 149
*REGULAR¥*, 149
*SOAK*, 149
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Text file format tags
*ADAPTER*, 144
*CABLE*, 144
*CHAIN*, 147
*CONNECTOR¥*, 145
*CONTINUITY*, 147
*DCHIPOT*, 149
*HIPOTNC*, 148
*ISOLATION*, 147
*KELVIN*, 146
*LEAKAGE*, 149
*POSITION*, 144
*PROTECTED*, 148
*STAR*, 145, 147
*THRESHOLD#*, 148

Text file format tags
*REPORTS*, 152

Text file format tags
*FILE*, 152

Text file format tags
*APPEND*, 152

Text file format tags
*FORMFEED*, 152

Text file format tags
*PASS*, 152

Text file format tags
*FAIL*, 152

Text file format tags
*PASSFAIL*, 152

Text file format tags
*ALL*, 152

Text file format tags
*PRINTER¥*, 153

Text file format tags
*LEFTMARGIN*, 152

Text file format tags
*WIDTH*, 152

Text file format tags

*AUTODIAGNOSE*, 153

Text file format tags
*TESTPARAMS*, 153
Text file format tags

*SERIALNUMBER*, 153

Text file format tags
*HEADER¥*, 154

Text file format tags
*FOOTER¥*, 154

Text file format tags
*PROMPTS*, 154

Text file format tags
*PROMPTFILE*, 155

Text file format tags
*BITMAP*, 155
Text file format tags
*ONFAIL*, 155
Text file format tags
*NET*, 156
Text file format tags
*SHIELD*, 157
Text file format tags
*SWITCH*, 157
Text file format tags
*RESISTOR*, 158
Text file format tags
*VALUE*, 158
Text file format tags
*KELVIN*, 158
Text file format tags
*HCRES*, 158
Text file format tags
*HCDROP*, 158
Text file format tags
*VISUAL*, 159
Text file format tags
*HCVOLT*, 159
Text file format tags
*TARE*, 159
Text file format tags
*DCHIPOT*, 159
Text file format tags
*ACHIPOT*, 159
Text file format tags

*ELECTROLYTIC*, 159

Text file format tags
*DIODES*, 160

Text file format tags
*GENERIC*, 160

Text file format tags
*LED*, 160

Text file format tags
*SIGNAL*, 160

Text file format tags
*RECTIFIER*, 160

Text file format tags
*SCHOTTKY*, 160

Text file format tags
*GERMANIUM*, 160

Text file format tags
*RESISTORLED*, 160

Text file format tags
*CUSTOM*, 160
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Text file format tags U
*FORWARD*, 160

Text file format tags
*REVERSED*, 160

Text file format tags
*VISUAL*, 160 Volume, 23

Time, setting, 22

Tools. See Assembly aid tools W

Touch screen
testing, 29
using, 18

Twisted pairs, 89

Updating software, 29

\%

Warranty, 9
Wires to test, choosing, 98
Wires, from and to, choosing, 98
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