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Resistor Testing: 1K Ohms or less

This document explains how to use PASS 6.0 software to program the
Analyzer to detect the presence of alow value resistor in a harness.
Although the Analyzer is capable of detecting the presence of aresistor, it
is not capable of precise resistance measurements.

This document applies to resistors whose values are 1000 ohms or less.
For resistors whose values are greater than 1000 ohms, please refer to the
Application Note entitled Resistor Testing: 1K to 50K Ohms

This document contains the following main sections:

1

a ~ W N

alist of assumptions — knowledge required to perform the tasks
outlined in this document

hardware and software requirements
instructions for adding aresistor in PASS - Wires Method
instructions for adding aresistor in PASS using the Group Method

an explanation of the theory of operation

Assumptions

To successfully use this document, the following knowledge is required:

knowledge of how to build Netlists using PASS 6.0

knowledge of how to use the Sequence table to create a Sequence

For assistance on how to use features of PASS 6.0, see the PASS 6.0 Help

file.
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Hardware and Software Requirements

The following hardware is required to test for the presence of resistors
whose values 1000 ohms or less:

e An XL Series Analyzer with factory-installed enhancements to
accommodate low resistance testing. New XL Series Analyzers can
be ordered from Dynalab with the necessary enhancements.
Existing XL Series Analyzersin the field must be sent to Dynalab
for factory upgrade.

e A Low Resistance Test Board, part number 7500039. The Low
Resistance Test Board more accurately tests for low resistance
values.

The procedures provided in this Application Note are based on the
following software:

e PASS6.2.500 or later

For low resistance testing with earlier releases of PASS software, please
contact Dynalab Test Systems.

Adding a Resistor: Wires Method

The best way to explain the procedure for adding aresistor to a harnessis
with an example. This example illustrates how to program aresistor in
PASS 6.0 using the Wires Method. This example uses the simple wire
harness shown below. Note that there is one resistor connected between
Wire 7 and Wire 8. The value of the resistor is 500 ohms.

WIRE 2

When building a PASS 6.0 Netlist using the Wires
Method, it is necessary to describe the connectors, wires,
pins, and splices. It isassumed that the reader isfamiliar
with building a Netlist in PASS 6.0 using the Wires
Method, so these details will not be covered in this
document.

WIRE 3

o
©)

WIRE 4 @ @
o

T3dm

WIRE 6
®

@(9@?0@@@/

500 OHMS
WIRE 9

P1 J2

In addition to describing the connectors, wires, pins, and

splicesin the PASS 6.0 Netlist, the following steps apply to adding the
resistor:

1 Usethe Dynalab Component Calculator to compute the test
parameters for the resistor.

2 Input the test parameters from Step 1 into the PASS 6.0 Test
Parameters table.

3 Addtheresistor to the PASS 6.0 Components Table

A detailed explanation of each of these stepsis provided on the following
pages.

Dynalab Test Systems Page 3 Resistor Testing: 1000 Ohms or Less
Copyright 2002 Revised 3/15/2002



Step 1: Compute the test parameters for the
resistor

The Dynalab Component Calculator is used to compute the test
parameters for the resistor. It isaMicrosoft Excel Spreadsheet and is
supplied on the same CDROM as the PASS 6.0 software. It alowsthe
user to derive the proper test parameter values for resistors and capacitors.

For agiven value of resistance and tolerance, the calculator supplies
valuesfor:

o Test Voltage
e Test Current
e Threshold 1 voltage
e Threshold 2 voltage

The significance of these parametersis explained in a subsequent section
of this document entitled Theory of Operation.

To use the Component Calculator to calculate the test parameters for a
resistor whose value is 1000 ohms or less, select the sheet for “XL Series
Low Resistance”, enter the resistor value in the field labeled “ Test
Resistance”, and enter 20 in the field labeled “ Tolerance”. Itis
recommended that 20% be used as the tolerance. The Anayzer is not
capable of performing precision resistance measurements, but can verify
the presence of aresistor. A 20% tolerance is sufficient to allow the
Analyzer to detect the resistor’ s presence.

After entering the resistance value and tolerance, the Component
Calculator will calculate the corresponding test parameters.

|E1 Ele Edit Yiew Insert Fomet Iools Deta Window Help —{&@f ]
DeEgaRy|imad|--=-@=ssli|lndEn I=E= =z
B10 ﬂ =‘ Test WVoltage

Dynalab Low Resistance Calculation

Enhanced XL Series Analyzer with Low Resistance Test Bo —
Enter desired resistance value and t =R

2 - Enter resistance

Test Resistance 500 Ohms
Tolerance 20 % <
Enter these values in the Test Parameters Table: ~ 3 - Enter 20% for tolerance
Test Voltage Test Current Threshold 1 Threshold 2
12.00 6.00 240 3.60
Volts mA Volts Volts

Use Component Type K_RESISTOR in PASS Components Table\

14 [ 4% [M[_#L Series Resistance ), XL Series LOW Resistance Modshgﬂses\stance A Capadtars f
Ready / | I [ NOM I XA\
4 — Test Parameters are calculated
1 - Select XL Series and component type is indicated

LOW Resistance sheet
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Step 2: Input the test parameters into the PASS 6.0
Test Parameters table
The test parameters provided by the Component Calculator must be

entered into the PASS 6.0 Test Parameterstable. To accessthistable,
open the Components table, and select Edit Test Parameters.

The Test Parameters table will appear. It has
fifteen sets of Test Parameters. Each setis
available for testing a particular component.

In this example, there is only one component. Therefore, it is
recommended that Test Parameter set 1 be used. Simply enter the values
from the Component Calculator in the PASS 6.0 Test Parameters table for

Add| Ins | Del |
|T DE Murnber |Wirel |Wire2 |Parameter |
E3 =]
Test Parameters E
Test Yolkage  |Test Current  |Threshold 1 |Threshold 2
1 12,00 0,28 3.91 7.61
2 S.00 2.00 2.00 2.00
3 5.00 2.00 2.00 2.00
4 5.00 2.00 2.00 2.00
5 5.00 2,00 2,00 2,00
& S.00 2.00 2.00 2.00
7 5.00 2.00 2.00 2.00
g 5.00 2.00 2.00 2.00
El 5.00 2,00 2,00 2,00
10 S.00 2.00 2.00 2.00
11 5.00 2.00 2.00 2.00
12 5.00 2.00 2.00 2.00
15 5.00 2,00 2,00 2,00
14 S.00 2.00 2.00 2.00
15 5.00 2.00 2.00 2.00
set 1 as shown below:

J Eile Edit ‘iew Insert Format Tools Data Window Help

=18 x|

DEHaskY (iR o-o- @ L 42 | nd0

»J

B10

El

=| Test Valtage

Enter desired resistance value and tolerance:

Dynalab Low Resistance Calculation
Enhanced XL Series Analyzer with Low Resistance Test Board

Test Resistance

500 Ohms

Tolerance

20 %

Enter these values in the Test Parameters Table:

Enter the calculated values in the
PASS 6.0 Test Parameters table

Ready

(4[4[ [pif'_#L Series Resistance XL Series LOW Resistance
|

Test Voltage Test Current Threshold 1 Threshold 2
12.00 6.00 240 3.60
Volts mA Volts Volts

Use Component Type K_RESISTOR in PASS Components Table

Model 1024 Resistance 4 Capaditars /.

T I

Test Parameters Ed
Test Wolkage | Test Current Threshold 1 | Threshaold 2 - ¢
1 12.00 6,00 2,40 3.60—!
z S.00 2,00 2,00 2.00 |
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%5 Components E

Add| Inz | Del

P ararmed

Edit Test
rs

Step 3: Add the resistor to the PASS 6.0
Components Table

After the test parameters for the resistor have been calculated and entered
into the Test Parameters table, it is necessary to add the resistor to the
Components Table.

Resistor value is greater than 100 ohms

The following instructions apply to the case where the value of the
resistor is 1000 ohms or less, but greater than 100 ohms. In this
example, resistor R1 is added to the Components table as follows:

Twpe

Murnber

Wire 1

Wire 2

Pararmeter |

-

RESISTOR,
DICDE
CAPACITOR,

P_CAPACIT
UNET

K_RESISTON
KG_RESIST
Q

In the Components table, populate the Type field
with the type of component. A pull down menu
of possible selectionsis provided. If the value of
the resistor is 1000 ohms or less, but gr eater
than 100 ohms, select K_RESISTOR.

The Number field should contain the Resistor
number. Inthiscase, thevalueis1l. Wire1land
Wire 2 fields should be popul ated with the two
wires to which the resistor is connected. In this
case, theseare 7 and 8.

The Parameter field is populated with the number
that corresponds to the entry in the Test
Parameters table for thisresistor. Previoudly,
entry number 1 of the Test Parameters table was
populated with the values calculated for this
resistor. Therefore, the Parameter field is
populated with the value 1. Thislinks the resistor
with its associated test parameters.

Copyright 2002

%, Components
dd] | Edit Test
hdd it || Ll Farameters
Tvpe Mumber  wire 1 Wire 2 Parameter |
K_RESISTOR 1 7 5] 1
* -
%5 Components E3
Add I | i F'Ea?:mTeeZtrs
Tvpe Mumber  wire 1 Wire 2 Paramh |
K_RESISTOR, 1 7 g A )
* - N
=
est e |Test Current Threshold 1 | Threshold 2 -
< 1 12,00 &.00 2.40 3.60 —
~— 5.00 2.00 2.00 2.00
Dynalab Test Systems Page 6

Resistor Testing: 1000 Ohms or Less
Revised 3/15/2002



Resistor value is 100 ohms or less

The following instructions apply to the case where the value of the
resistor is 100 ohmsor less. In this example, resistor R1 is added to the
Components table as follows:

In the Components table, popul ate the Type field
with the type of component. A pull down menu of
possible selectionsis provided. If the value of the
resistor is 100 ohmsor less, select
KG_RESISTOR.

The Number field should contain the Resistor
number. Inthiscase, thevalueisl. Wirel1land
Wire 2 fields should be popul ated with the two
wires to which the resistor is connected. In this
case, theseare 7 and 8.

The Parameter field is populated with the number
that corresponds to the entry in the Test
Parameters table for thisresistor. Previously,
entry number 1 of the Test Parameters table was
populated with the values calculated for this
resistor. Therefore, the Parameter field is
populated with the value 1. Thislinks the resistor
with its associated test parameters.

%5 Components E3
fdd| Ins | pet | Edit Test
Farameters
Tvpe Mumber  [wire 1 Wire 2 Parameter |
| -
| % [rESISTOR
DIODE
CAPACITOR
—K_RESISTCR
KiG_RESISTO
P_CAPACITON
LMET
#.. Components E
""""" i Edit Test
CE ns | Del Parameters
Tvpe Mumber  |Wire 1 Wire 2 Pararmeter |
kiG_RESISTOR hd 7 g 1
*
#.. Components E
Del Edit Test
Parameters
Tvpe Mumber  |Wire 1 Wire 2 { F‘arameter‘
Fia_RESISTOR |1l 7 3 1
* -
=
5| age  |Test Current  |Threshold 1 |Threshold 2 -
1) 12.00 5.00 3.60 5,40 —
5.00 2.00 .00 z.00 x|
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Example Netlist tables for harness with resistor
using Wires Method

T3dIM

500 OHMS

=1 Dynalab PASS 6.0 - LowRes_Wires_Method.dpf M=l &3

I File Edit MNetlist Tables Sequence Tools ‘Window Help

In summary, the PASS 6.0 Netlist tables for the example
harness including the resistor, are shown below:

E O el =1 2 il ay = ?
Sequence Mew Save Print Paste Labels File Settings Compile Download .
E Faste
& Connectors E
add| tns | Del NFE;t Find Del Ne:liII:SPln San;g Fin | Mew Pin | e
Connector [Pins Oy | Connector |Pin Wite |
P1 q Pl 1 9
12 q Pl 3 4
P1 4 3
P1 5 2
Pl =] 5
Add| Ins | Del| N Bty P1 6 !
alors 1z 1 1
Wire Base Color Skripe Color | 12 4 1
1 BLE (none) 1z [3 q
2 BLU (none) 12 6 2
3 BRI (none) 2 5 3
4 GRHM (none) 12 g 5
5 GRY (none) 1z q 3
6 ORG (none) *
7 RED (none) —
: VI (none)
9 WHT (none) Add| Ins | el Edit Test
% | Parameter
Type MNumber | Wire 1 Wire & Parameker
KRESSTOR =1 7 5 ]
et Same :
Add| Ins | Del | N | 20 | Find T*I o
Mumber Wire |
1 P Test Parameters x|
1 5 Test Wolkage  |Test Current  |Threshold 1 |Threshold2  a
1 =] 1 12.00 6,00 2.40 5, 6i—1
* 2 .00 2.00 2.00 2,00 -
4] | 3|

MAIN

View All | Hide All | @Cnnnectnrs ﬁWires @Pins hﬁSpIices %Cnmponents Jr Groups dFixture [ii Zampile
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Adding a Resistor: Group Method

The following example explains how to define a

GROUP 2
i 7 sroup1  esistor in aNetlist where the Group Method has
© ® / O been used. This example uses the simple wire
(@) o) @ harness shown at left. Note that four groups are
G) ! \ ® defined in the harness. The resistor is not part
@ @ AJ © (O of any group, but is added to the Netlist using
Oy o) the Wires Method. So, in addition to defining
% 500 OHMS the four groupsin the Netlist, it is also necessary
to define Wire 1 and Wire 2 as well asthe Pins
P1 Wl 32 to which these wires connect. Theresistor is
GROUP 4 defined in the same way as was described in the
previous section. Theresulting PASS 6.0 Netlist is shown below:
=l Dynalab PASS 6.0 - LowRes_Group_Method.dpf =] B3
I File Edit Metlist Tables Sequence Tools ‘Window Help
e W e & = dnl np = ?
Sequence e Save Prink Baste Labels File Settings Compile Download -
E, Paste
& Connectors
Mext ] Mext | Same Edit q
add| Inz | Del e | Find Add| Ins | Del F5 FE Colors i
Connector |Pins Qky | Group Conneckor |Rin Base Color Stripe Cole -
Pi 9 1 1z 1 {none) {none)
12 9 1 1z 4 {none) {none)
* z 1z 6 {none) none)
Z Pl 4 (none) {none)
2 Pl 5 {none) {none)
3 Pl 3 (none) {none)
3 P1 i {none) {none)
Mest Edit ) 3 12 a {none) {none)
Add| Ins | Del | "5 ‘ Colors | Find 3 ] 1 fnone) (hore]
o = | vip ! | 4 12 5 {none) {none)  w
> 1 ELK {none) 1 | 4
Z BLLI {none)
-
paa| Lo | pog | Edit Test
Hararneter
Type Mumber  |'Wire 1 Wire 2 Parameter |
= k_RESISTOR |1 1 2 1
*
Mext Pin | Same Pin | New Fin | -
Add| Ins ‘ Del s e Fird
= 5 Riq A Test Parameters 3y >N
F1 G ! Test Yolkage  |Test Current |Threshaold 1 |Threshold 2 -
3z g z 1 12.00 £.00 2.40 3.60—1
2 5.00 2.00 2.00 2.00
3 5.00 2.00 2.00 2.E|Dj
" MAIMN
Wiew All | Hide All | @ Connectors ﬁ Wires ﬁ Fins pﬁ Splices % Components J" Groups d Fixture [i) Compile |

Add Wires to which resistor is
connected, and Pins to which
wires are connected

Resistor and Test Parameters are defined in
the same way as in the Wires Method as
described in the previous section
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Theory of Operation

This section describes the theory of operation of the Dynalab Analyzer,
and how it applies to sensing the presence of aresistor when equipped
with the Low Resistance Test Board.

The figure below depicts the internal circuit used for testing the external
connection between two test points. In this case, aresistor (R) is
connected between the two test points. The internal circuit consists of a
voltage source, a constant current source, and an amplifier.

\
‘ Test
| Point

Test
Point

+
<> <¢> Amplifier
Test \= Test

|
|
|
|
|
|
|
|
1
Voltage Current }
(constant }
source) }
Measured |
Voltage !
|
|
|
|
|
|
‘e |
— <i]| Thevoltage source provides the
e hC Thresha test voltage as specified in the
= ~|| Test Parameterstable. The
1 12,00 &.00 2.40 3.6
> ~ =5 =50 %D ﬁ current source generates the test
: : : : current as specified in the Test

Parameters table. The voltage
drop across the resistance isinput to the amplifier. A gain of 1isused if
the PASS component typeisK_RESISTOR. A gain of 10 isused if the
PASS component typeis KG_RESISTOR. The measured voltageis
compared to the Threshold 1 and Threshold 2 voltages specified in the
Test Parameterstable. If the measured voltage falls between Threshold 1
and Threshold 2, the resistor R is considered to be present. Again, note
that the Analyzer cannot make precise resi stance measurements — it can
only sense the presence of aresistance within atolerance range.
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In previous sections of this document, the Dynalabh Component Cal culator
was used to calculate the values for the Test Parameterstable. The
following is an explanation of these calculations.

The equations used in this explanation refer to the following variables:

lTesT test current

Ruax maximum resistance value
Rmin minimum resistance value
Rnowm nominal resistance value
Vrest test voltage

V1H1 Threshold 1 voltage

Vru2 Threshold 2 voltage

As previously noted, the Analyzer cannot make precise resistance
measurements, but instead detects the presence of aresistor given awide
tolerance. The suggested toleranceis +/- 20%. Ryax isthe resistance
value at the high tolerance level (Rnom + 20%). Ry isthe resistance
value at the low tolerance level (Rnowm - 20%).

Threshold 1 and Threshold 2 voltages are calculated according to the
following formulas:

If the PASS Component Typeis K_RESISTOR (resistance is 100 ohms or
more):

Vi = lesr X Ruin

If the PASS Component TypeisKG_RESISTOR (resistanceis less than
100 ohms):

VTH1: 10 x [ ITESI' X RMIN]
VTHZ =10x [ ITEST X RMAX:I
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Example Calculations: Resistor value is greater
than 100 ohms

As an example, assume atest isto be performed using a 12v test voltage
and 6maA test current for a 500 Ohms resistor with atolerance of 20%.
The lower and upper limit can be calculated as follows:

Vi =[ 0.006 x (500-0.20x500)] = 2.4
Vi, = [ 0.006 x (500 +0.20x 500)] = 3.6

The results are a Threshold 1 value of 2.4 volts and a Threshold 2 value of
3.6 volts. These are the same values provided by the Component
Cadlculator.

In PASS 6.0, this resistor would be entered as Component Type
K_RESISTOR. This ensures that the amplifier gain will be 1.

Example Calculations: Resistor value is 100 ohms
or less

As an example, assume atest isto be performed using a 12v test voltage
and 6mA test current for a 75 Ohms resistor with a tolerance of 20%. The
lower and upper limit can be calculated as follows:

Vrui=10x [ 0.006 x (75-0.20x75)]=3.6
V2= 10X [ 0.006 X (75+0.20x75)] =5.4

Theresults are a Threshold 1 value of 3.6 volts and a Threshold 2 value of
5.4 volts. These are the same values provided by the Component
Calculator

In PASS 6.0, this resistor would be entered as Component Type
KG_RESISTOR. Thisensuresthat the amplifier gain will be 10.
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