TEST SYSTEMS

D<d ]JS}&E he E D vp O
D< d "}(3A E

} pu vs Epu EW D<droii

Z AW 10
Author: Jason Pyke Date: 05/05/2023
Reviewed: chris DVM Date: 05/05/2023
Approved: cChris DVM Date: 05/05/2023

© 2023 MK Test Systems Limited
All Rights Reserved



TEST SYSTEMS

MODIFICATIONS

Revision Date Modified by Changes / ECR
1.000 05/May/2016 APK First revision
1.200 14/0Oct/2016 JP Separate documents for runner an
editor
1.300 06/July/2017 APK Updated to include latest changes
1.400 07/August/2018 SE Updated to incorporate latest chang
to date.
1.500 09/Sep/2018 CDVM Updates for version 10.9.0
1.600 29/01/2019 DW Updates for version 10.10.1
1.700 04/03/2019 CDVM Updates for version 10.11.0/1
2.0 03/12/2019 DW Applied new template layout,
document numbering and 10.13
features
3.0 21/09/2020 DW 10.14 RTS Functionality
4.0 11/01/2021 DSM EM/device sequence functionality
new document template
5.0 5/11/2021 CDVM Expression Sub-Test
6.0 03/03/2022 JE 10.17 changes
7.0 05/05/2023 JP 10.22 updates - Scan test option
added to continuity options

© 2023 MK Test Systems Ltd Page ii



TEST SYSTEMS

CONTENTS

1 HEALTH & SAFETY ..ottt 1
2 ABBREVIATIONS USED IN THIS MANUAL ..o 1..
3 GENERAL INFORMATION ...ouiiii et e 2
3.1 BefOre YOU BeQIN ...oovuiiiiicc ettt 2
0 It S = o111 = T = o] o O 2
3.2 ADOUL ThIS MANUAL......cciiiiiiiiie et e e e e e e e eaennnns 2
3.3 MKAT Operating CONCEPLS .....ccovieiriiiiie e eeeeeetie e e e e et e e e e e e e et eeeeeeeenes 2
3.4 MKAT Electrical CONCEPLS ....ccoveeiiieieee ettt 3
3.4.1. What Test Current Should | USE7?.........iiiiiiiiiiii e 3.
3.4.2. What is Voltage LIMit? ........ccoiiiiiiiiiiees it cemmmm e e e ee e eeeeaeeaneeennnnan 3.
3.4.3. Auto Learn and Shorts Test Methodology .............uuueemmmmmmreeeeieeiiiiiiiiiinnnnns 3.

3.4.4. Low Voltage Testing Methodology (Continuity Test) .........commmmeeeeereennnnd
3.4.5. Low voltage Short CIrCUIL.............ccoeeeeiieiii e A

3.4.6. High Voltage Testing Methodology (Insulation and Hi Pot).....................4

4 SOFTWARE USER INTERFACE ... 5
4.1 Creating @ PrOGIAIM .......cuiiiiieieeeieeeeeeeeeeeeaeee e e eeeeeeeeeeeeeeeesesesesssesssnesnnnnnnnnnannnnns 6
o \V 1= o 1V I o) (o 1P 8
4.3 EditiNG REPOITS ..eviiiiiiiiiiiiiiiee s s s e e e e e e e e e e e e e e e e aaaeees 10
4.4  Creating XRef for the Program ...................e.smmeeeeeeeeeeeeeeeeeeeeeeeeeeeee.. 11
4.5 Adding netlistto the library ... 13
4.6 SUD-tESE CrEALION ....cceiiiiiiiii et e e et e e e e eeeees 14

4.6.1. Continuity SUD-TESE CreatioN. ............uvvveeimmmmm et e e e e e e eeeiirbiee e e e e e e 15.
4.6.2.  Short CirCUIt dEtECHION .....cccoveeei e 21
4.6.3.  INSUIAION SUD-TESTS .....uuuiiiiiiiiiiiiiiir e 23
4.6.4. AC and DC Hi-POt SUD-TESIS ........vvviiirirreeet cmmmmmmmm s e e eeseeeaeeeaaaeaeaaeaaaeaaaeeaes 24.
4.6.5. CoOmPAriSON SUD-TESES ......cooiiiiiiiiiiiiiiie e 25.
4.6.6. Real Time Scanning SUD-TeSt .........cccoiiiiiii o e et e e 26
4.6.7. EXPresSSion SUD-TEST ......c.uuiiiiiiiiiiie et 21
4.7  Saving the Program and Configuration .................cceeemeeieeeeeeeiiiiiiiieeeeeeeeinnnnnn 30
4.8  EditiNg SUD-TESES ....iiiiiiiiiiiiiiie ettt ettt e e e e e e e a e e e e e e eeeennes 30

Page iii © 2023 MK Test Systems Ltd



2 0 I o T 1|1 11 2PN 32
N F ] [ £ PR 32
4.8.3.  HV (INSUIAtION @NA AC) ...uiiiiiiiiiiiieee e s s e e n e e e e a e e e e e aaaaaeas 33
4.8.4. EXIEINAI HEVICE ......viiiieiiiiiii et ettt e e e e e e e s e e e e e e e e s ennens 36
4.8.5.  AQVANCEM ....cooiiiiiiiieiiec e mnnnn e 36
4.8.6. Advanced Netlist SUD-TESt tyPe ........eeriiiiiiiiime e 40
4.8.7. Real Time Scanning Sub-Test type .......oovvviviiiiii e 43
4.8.8.  Command lINE FUNNET ........ccuiiiiiiiiiiie e 44
4.8.9. Adding operator INSTIUCIONS ............uuiierieis e e e e e e 45
4.8.10.  AddiNg OPErator INPULS. .......coiiiieiirreieeees e e e e e e e e e e e e esaneens 46
4.9  Adding DEVICE SEUUENCES......cccvvuuiieeeeeeeeeet e e e e eaaeeataaaseeeeeeeassanaaaees 48
4.9.1. V EP]e S]}v D} polfritted.[ oo, 49
4.9.2. Bus Isolation Boards - If Fitted ............coovvieeieeeeiiiiiieeeceeeeeceeeeeeeeeiaens 52
e TG TR T 0[S D 1= - PP 54
4.9.4. Internal Set Current /VORAQE ........cccooeeiiiiiiii i 54
4.9.5. External Devices - If Fitted ...........uuuuuuumiiiccre e 55,
4.10 IMPOrtiNG SUD-TESES ....iiiiiiii i e e e e e e e eeanans 56
4.10.1. Automatically Update Test Programs from a Master Program ........... 58.....
4,11 SUD-TESE CIONING ..ttt s e e e e e e e e 59
5 UTILITIES MENU ..ot 60
N R AN o 1 0 1=T 0 [V o] o 1 o] o PP 61
5.2 Verify test results Menu OPLiON. ........ovvviiiiiiiiiiiire e 61
6 CONFIGURATION ...t s et e e e e ea s 61
6.1 SYSIEM IMASK ...uuiiiiiiiii e e 61
7 NOTES ..o et e e e e e et e et e e e e eans 63

© 2023 MK Test Systems Ltd Page iv



TEST SYSTEMS

PAGE LEFT BLANK

Page v © 2023 MK Test Systems Ltd






TEST SYSTEMS

MKT-601-06 - MKAT Editor User Manual

1

2

HEALTH SAFETY

A DANGER ELECTRIC SHOCK RISK.

Potentially high voltages exist when using MK equipment.

X

X

Do not touch test interfacing, adaptors or UUT during test.

Do not tamper with safety interlocks, protection, or warning
devices. Regularly check these devices for correct operation.

Ensure equipment is annually tested for electrical safety. Ensure
equipment is earthed.

Create a safe test area and keep others away.

Use physical barriers and warning signs etc.

ABBREVIATIONISEON THISMANUAL

MKAT
uuT
DC
AC

Xref

HV
LV
Hi-Pot

LCR

EM
PSU
TP

Net

Netlist

MK Control Software

Unit Under Test or item to be tested.
Direct Current

Alternating Current

Cross Reference - actual UUT connection name
(determined by interface)

High Voltage  >50Vdc / 30Vac
Low Voltage G fiis/30Vac

Hi Potential test. A High Voltage test using either AC
or DC current.

Inductance (L), Capacitance (C) & Resistance (R)
meter

Energisation Module (may be referred to as EEM)
Power Supply Unit
Test Point

Test point(s) group - normally defined by connection
list.

List showing nets to be tested - in shorts, insulation
and Hi-Pot tests

Page 1
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3 (GENERAINFORMATION

3.1 Before You Begin

3.1.1. FAMILIARISATION

Before using the MKAT test system, it is strongly advised that you have read all of the
manuals provided and ensure that you are familiar with the concepts in operating this form
of automatic test equipment.

3.2 About This Manual

This manual is designed in such a way that a first-time user of the MKAT system will, by
following this manual, be taken through the MKAT software in a logical manner. Those users
more familiar with the MKAT may wish only to use this manual as a reference.

3.3 MKAT Operating Concepts

The MKAT software operates on the following concepts:

a) The user manufactures a piece of equipment (UUT), which is tested by conventional
means and known to be of the required quality standard.

b) The MKAT 'learns' about the UUT characteristics by being programmed by the user.
The MKAT can automatically learn the UUT connections. They can be programmed
manually, or they can be imported from an external source.

c) New build items of the same design can now be tested by the MKAT byg bein
compared against the information acquired in B above. The operator simply selects
the item with the same part number (or some equivalent parameter) from the index.

The test referred to i) above consists of one or more of the following stages.

1) Continuity comparison on the connections of the UUT on the index again&tUiie
being testedReferred to as the positive test or continuity test.

2) A check through the UUT to ensure that no connections exist, which were not present
in the UUT on the indeXReferred to as the negative test or shorts test.

3) Assuming the successful completionlptand?2) above, a high voltage insulation test
can be performed. This test takes each point in turn to a specified high voltage whilst
all other points are connected together. The resistance is then measured and
compared against a threshold.

As an alternative to or in addition to optioB) above, a high voltage hi-pot test can be
performed if required, which subjects the UUT to a specified high voltage and cesnibar
leakage current against a threshold.

For twisted pair configurations, a capacitance test can be performed which will cortiygare
capacitance against threshold parameters.

External equipment can also be connected and switched through the MKAT switcdtirig m
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If an insulation test and hi-pot test are selected, the hi-pot testamiy commence if the
insulation test is successful without any point failures.

In the event of the hi-pot test being performed before the insulation tiesh the insulation
test will only commence if the hi-pot test is successful.

All test sections described are supported by screen, print to file and priefgorts, if
required.

3.4 MKAT Electrical Concepts

Even if the operator is familiar with automatic test equipment, the followingdesncepts
will help to understand the MKAT operation.

The MKAT measures resistances or volt drops by applying a fixed current and using a
voltmeter to measure the dropped voltage. If a resistance value is required, then a simple

}Zu[* 0o A 0 po 8]}V ]e % E(}JEU X &}E Z]PZ E E +]*3 Vv + 3Z v .
MKAT is also taken into consideration.

For a four-wire measurement, the resultant value will be a close accurate value of the UUT.
For a two-wire measurement, the resultant value is likely to contain an element due to the
connecting interface.

3.4.1. WHATTESTOURREN®HOULO USE

It is always best to use the maximum test current available; this will give the greates
drop which can be measured with the highest accuracy. It will also stress the UUT more
which may show a potential problem.

A Never select a test current which will damage the UUT or a current which

result in too much power dissipation in a resistive load.

3.4.2. WHAT IS/OLTAGEIMIT?

The test current is supplied from a power supply which produces approximatedylé2on
most MKAT systems. If the current is supplied into an open circuit i.e., no current flows, the
42 volts will appear across the UUT.

The voltage limit is a programmable limit to this open circuit voltage sutgpically set to
30 volts.

If the UUT has a maximum voltage requirement, then the voltage limit can be lowered
accordingly.

3.4.3. AUTOLEARN ANSHORTIESTMETHODOLOGY

MKAT will apply the current from point one to all other points. If the va@tageasured is
equal to voltage limit i.e., open circuit, then MKAT will move on to pwuat etc. If the
voltage measured is less than clamp i.e., a connection, then a binary split will be performed
until the end points are established.

The current will be applied, and voltage read to establish the connection value.

Page 3 © 2023 MK Test Systems Ltd
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3.4.4.

3.4.5.

3.4.6.

Auto learn and shorts test will only learn and test values within the electrical cortstiin

the programmed current and voltage limit. Values outside these parameters will be missed
by the auto learn or show up as open circuits by the shorts test. To cover the maximgen ran
for auto learn and shorts test, select the minimum current and maximum voltage limit.

LOWVOLTAGHESTINBAETHODOLOGEZONTINUITYESY

MKAT will scan the list of expected connections, apply the current set up ottimuity

test parameters and measure the resultant voltage. The voltage or resistance will then be
compared to the limits, and a result produced. If the voltage limit is reached when the
current is applied, then a > maximum resistance will be reported.

LOW VOLTAGE SHORT CIRCUIT

MKAT will take each net list (a set of points that are common) and test them using lo
voltage to all other net lists defined within the shorts sub-test. If a short ciicéound (i.e.,

low resistance so voltage limit is not reached), then the MKAT will use a binary @hop t
determine which other net list it is shorted to. It will then remove that net list fritve list

to be tested against and repeat. This will allow the system to find amber of shorted net

lists. If selected by the programmer, the system can also determine the resistance path
between each point on both the shorted nets and show the lowest 10 resistance paths on
the report. This is so that a user can quickly identify where the short is bettheenets.

Note this is limited to 1000 measurements to prevent too much data being genethtea.

very large nets are shorted together, e.g., netlistl contains test points 1,ariletlist2
contain test points 10,11 we measure the resistance between 1->10, 1->11,2->1Q, 3-

>10, 3->11, 4->10, 4->11.

HIGHVOLTAGHESTINBMETHODOLOGISULATION AN POT)

MKAT will then take each net list, as defined in the insulation sub-test, ahddainst each
additional net list defined within that sub-test. The sequence of how thisne ds detailed
below.

An insulation resistance or leakage current calculation is then performed, and a comparison
made with the values previously defined to produce a result.

It is possible that the high voltage test will report values not detected by the ditage test
because of the constraints of the low voltage test detailed above.

High Voltage DC and AC Ramp Test Algorithm

This is the normal algorithm applied during high voltage testing oa#dCthe most DC
systems and consists of the following stages:

a. Relays Switched On
The appropriate test points (from and to) are switched onto the bus.
b. Ramp Up

This is a programmable ramp in which the high voltage is increased mtraltzml manner
until the high voltage potential is achieved. If not achieved, then the softwate a
accordingly and reports as such.

© 2023 MK Test Systems Ltd Page 4
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c. Pre-Dwell

This is a programmable dwell where the high voltage remains present to allowyor an
capacitive effects.

d. Measure Dwell

This is a programmable period over which numerous readings of leakage current are made
to establish the insulation resistance or Hi Pot value.

e. Ramp Down

This is a programmable ramp in which the high voltage is decreasedntralleal manner
until the high voltage potential is removed.

f. Safety Dump

This is a programmable time for which the safety dump is activated to disclhasge
residual potential. The high voltage is then checked to ensure that it has been discharged.

g. Relays Switched Off

The appropriate test point sources and monitors (signal and sense) are switched off the
bus. The complete cycle then repeats.

Ramp Up Pre dwell Measure Dwell Ramp Down

If required, you can select the option 'find which nets failure is shorted to.' THigseil
the same binary splitting algorithm as short circuit detection to determine the net again
which the HV has failed. You can choose to split the 'to’ nets or the 'from' netgglrto
the 'Perform find by splitting' option.

Note that in some circumstances it may not be possible to determine the shodgds
there could be more than one resistance path.

Note on some large systems, if a short / HV fail has been detected, thendteensgnay

need a longer pre-dwell on the next measurement to ensure correct operation. The
utpvs }( Slu v VEES C 8Z N (8 E-dwelkinelpy® fddtor ipe3 % E

F(_X dZ]e % @Emultiledhedpre-dwell of the next parameter by this value.

4 SOFTWAREJSERNTERFACE

MKAT software has been written with the primary intention of being simplesty the aim
being that familiarisation is quick and consistent in its use. As such the softveié iato

two major parts: the MKAT Editor and the MKAT Runner Etliter is a desktop application

that allows an operator to create test programs not only for MKAT, but any Midriasticts.
TheRunneris designed to facilitate the shop floor operation of connecting to and testing of
the UUT. Refer to the MKAT Runner Software Manual for information about running a test
and interacting with the MKAT hardware.

Page 5 © 2023 MK Test Systems Ltd
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Please note that this document only covers program creation and editing within the MKAT

I31E *}(5A & X &}E 3 ]Joes }( }V(]IPHE 8]}v E S3]}x o 1S1vP
Zuvv E "}(BA E D vp oX } £} pu vEX dZ }Spsem Maske3S]}v §}
feature which can be configured in the Editor but is not currently available in theeRun
This feature is detailed at the end of this document.

On start-up you can select from the front screen which items you wish to edit / create. On

the RHS will be a list of items that you have recently edited. The MK Editdrdalnpased

§} & § | ]$ 8§ 8§ % E}PE ue (}E D<[s GEVKAT hpfdWar€E} p S U
configurations. To be able to create a MKAT program, you will also need thgucation

of the system that you intend to run the program on. This is so that the ed#orensure

test points are available and ensure that you have access to the correct externally
programmable devices. If you create a program with the incorrect configuratamiet!, then

the program may not load or run correctly in the MKAT runner.

A5 MK Editor - O X

MK MK Editor

MK AT Program MK AT Program test internal voltage
MK AT Configuration MK AT Configuration psu 2 sI50 testing

BLRT Program BLRT Program )
— — psu 1 testing

BLRT Configuration BLRT Configuration
1553 read channel no agg
FAT 1553 read imp

320-WD-2-WL-3

HV 600v per sat

Software Version 1.0.0.0

Figure 1: MK Editor Menu.

4.1 Creating a program

When you select thtMKAT Progranfrom the front screen, the Editor opens on tBeb-
Teststab by default. Selecting tH@ptionstab opens the following screen:

© 2023 MK Test Systems Ltd Page 6
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&3 Program: unsaved  Configuration: PSU_config.MKAconfig - m} bl
Home Utilities
(+& [+ [Q > B 8e~-0 B
New Open Import Summary Report Hel Save Save (=] secs Close
. p' Sub—Tgsts, etc g £ v As v 30 A
Program | Configuration
Part No: |data Revision: Description:
Options ‘ XRef | Netlist Library | Sub-Tests | Operator Instructions | Operator Inputs | Device Sequences
Test Point Range:
=
From: 1 ] To: 64’%! Run Count: 1 = Default Report: | Default - MKAT Report -
== Cancel

4. File Save Options

Default save filename format:  Part No_Operator Inputs_20220812084501_1

2 Part No
¥ Auto Export/Report Setti
Operator Inputs
¥ Test Program Masks Bate{Tine
Iteration

Pass;Fail

00000

e.g. Part No Operator Inputs 20181008_164432 1 Ppdf

Figure 2: Main MKAT program creation screen.

Kv §Z]e « E vU §Z ( poS "K%S]}ve _§ Je e 0 8§ X, E C}lu \
UUT and define the test point range which needs to be used for this program. Test points

outside of this range will not be considered in use so will be excluded for shorts and HV

testing. If there are points that do not need to be tested, then these a can be added to the

test program masks section i.e., these are points that are within the test point tauntge

*5]Joo } v}S v s} Jv op Jv vVC § ¢SeX /uU%}ES v A %}ES }
formats can also be carried out.

File Save Options allows for configuration of the filename used when exporting files
following a test. The filename can be constructed from the components shown and
reordered using the up and down arrows.

The Auto Export/Report Settings section allows for the selection of defined reports which
are automatically exported at the end of the «§ EuvX ~ o S§]vP §Z2z ~ _ us8s}v
E%}IES Jv vC }tu ]Jv 8]}v }( 182 & "W & _U "WE]vS_ v "yD>_X

As of version 10.10.1 the filenames can be configured individually for each auto ebgort fi
Pass/Fail Key:

x E: Error

x F: Falil

X P: Pass

x U: Untested / Partially tested

X X: Aborted

Page 7 © 2023 MK Test Systems Ltd
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S Piogrem iaed Configmition: 95U, cortio MEAconlly

+& [+ [ 8§
Fow Open iy Bt P

Overwattn sportfle i aeacy sscts - )

Export Format Al Results Reaut Type ke Format

Figure 3: Auto Export/Report Settings.

4.2 Menu options

This allows you to abandon the current program and or configuration and start with a
G— new one. Note: please ensure you save the current one if you want to save your changes.

P This will allow you to open an already existing program or configuration. Notecaiou
4% have only one of each type open at the time, so please ensure you saved your work
Open  pefore opening a new one.

EI This allows you to view the program as a report. The reports can be saved as PDF and
Q can be printed.

This allows you to view and analyse exported XML result data from the runner. If you
AleZ SIPEE §_ E %}ES v | }E ipss A] A SZ u lons E
Report | This will show the screen below.

© 2023 MK Test Systems Ltd Page 8
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B X

Report oo @

[ PartNo = MK AT Release Test  Last Calibrated Date - 26 Jun 2018 14:54:32  Serial Number = 1234 ]

MK AT Release Te:

By: MK Engineer

b bt [ Run
>sted State: Failel
Te d Stat iled Run: 26/06/2018 14:17:57 to° 26/06/2018 14:35:04 Sof

Iteration 1

Tested Failed

1 Continuity - Continuity - 2 wire 14 total, 9 passed, 5 failed

ontinue

Pi erator Inputs
Import Test Data i Response
2 nfer yout name e

Pin Pin N Maximum  Measured Value Units  Tested  Measurement t  Voltage Limit Current
from  To Valu st Type v (ma)
i 050 200 100 o Passed  Inrange 30 200
(15
= = 100 300 203 o Passed  Inrange 30 200

Figure 4: Viewing /Analysing Report Data

&E}IU §Z]e* E VC}IH V U SZ NMNMu%}lES d sSul& yPDwsSEvgdSeo0
file. Selecting any individual report on the LHS will display that result data. Selecting the
Z Vv oCe d 3] Aloo % E} ASE V _ V OCe]e B %}ES + «Z}Av

Options

o %
Report

Trending
Irending
Trending

Trending

Hesistance {Ohms)

31 bar 20 e A Y 340
Measurement Date o
Pins: 12 ¥ Fins:34 ¥ Firs: 50 W ¥ Firs T8 &
Pins: 8,10 W ¥ Pins 1112 W ¥ Fies 1514 W Tis 1415 m

Figure 5: Trend Analysis Report.

Note your SubTest parameters must be the same in each SubTest (unedited) for the
matching / trend analysis. Each parameter in a SubTest is given a unique ID wéen it i
generated, and this is used to match the parameters together.

Page 9 © 2023 MK Test Systems Ltd
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4.3 Editing Reports

The Edit Report button allows the user to customise the layout of the report for viewing.

Pree]vP 8Z us838}v v 0 ¢ (JUE u ]V }%3]}VveW "u%N&ES > C}us_U
ZVvP s v A~ v 0_X dA} }%3]}ve 0} %% EW ~MZIA Z v § }
E}Ae 8} ¢Z}A (JE v 3*W_X dZ " 18 Z %}ES_ u33}v  %3]}v o0}
See the following screenshot:

wetoc Dete 26 Jun 2018 14:54:32  Sevial Number - 1234 ]

Figure 6: Edit Report.

dZ Ju%}ES Vv A %}ES o0 C}us (uv 3]}ve ddBRue AXPIF} Mo ]X¢
/u%}ES]VP Aloo « 38Z HEE v3 A] A p% 3 38} 3z Al A « (]v

N o §]vP 8z ~rZYA ZYX_ }%38]}v Aloo (JE 3SVElupoZ%h0o & 3
individually on the next line, rather than appended on one line.

I( 8Z "D EX E}AXX_ }%S3]}v ]* 0 & U SZ E %}ES Aloo }v
chosen in the drop down.
Table columns can also be edited. The green ar "= "< allow for the column positions to

be reordered and the orange buttol._ allow the columns to be hidden.

© 2023 MK Test Systems Ltd Page 10
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1. Continuity - Continuity - 2 Wire. 14 total, 2 passed, 12 failed.
Continuity - 2 Wire
Failure Action: Continue
Tested State: Failed
Pre Sub-Test Operator Inpuls
Question Response

Please Enter Your Name Chris

Pin From Pin To Name Minimum Value Maximum Value Measured Value Units Tested State = Measurement Type = Voltage Limit (V) =~ Current (mA)

141} -(15) 0.50 2.00 0.94 0 Passed In range 30 200
-2-(2) -—-(16) 1.00 3.00 1.00 0 Passed In range 30 200
-343) -(17) 0.50 2.00 NIA (check for open circuit) @ Failed In range 30 1
-{5) —(29) 0.50 2.00 NIA (check for open circuit) ©Q Failed In range 30 1

Figure 7: Changing Report Parameters.

The layout changes can be saved to the report template usin_, button. The
changes will then be applied automatically whenever this template is used. Formatting can

also be reset to the original template layout using ... button. Theresis al
provision for the addition of a custom header, sub-header, and a footer.

% Save the currently loaded program or configuration.

-

E Save the currently loaded program or configuration to a new file.

Save
As -

B Close the currently loaded program or configuration.
Close

-

4.4 Creating XRef for the program
Test programs in MKAT are all related to MK test point (TP) numbers. These howkver wi
not necessarily be meaningful to end users. You can therefore provide a cross reference
~yZ (¢« 3A v §Z dW[e v ClIuE }vv S}E-X He do dW vpu
both two wire and four wire mode you will have to enter both 2 wire and 4 wire XRefs.

Page 11 © 2023 MK Test Systems Ltd
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TEST SYSTEMS

3 Program: unsaved  Configuration: LCRForHenrys.MKAconfig

Home  Utilities

+& (@ § BB 8

New Open Summary Report = Save Save = Close

As~
Program | Configuration

Part No: Revision:

Two Wire

v

Description:

Options | XRef| NetList Library | Sub-Tests | Operator Instructions | Operator Inputs | Device Sequences

X | Displaying 64 of 64 rows Export XML

Numeric ® [ |1

XRef Type:
Identifier: Connector 2
Number of Test Point: 10 @ ‘ Test Point Number Identifier

Connector 2

Suffix
1

Reference

Alpha

Connector 2

2

3

Connector 2

3

2
Add Connector,

4

Connector 2

4

Connector 2

Connector 2

Connector 2

Connector 2

Connector 2

Connector 2

10

Import XML
Export TSV
Import TSV

Figure 8: Entering Xref's.

The operator may manually enter Xref data line by line, however this is likélg tome
consuming if there are a large group of test points. To assist in part automatipgdbess,

the operatorcanselecEZ ~ pus} &Joo_

ndslvU Az] Z AlJoo E A o0 §Z

as shown. There are also the options to import and export Xrefs in XML or TSM form
further assist in speeding up the process.

Additional XRef Fields can be added if required using the Add XRef Column Bhtom
below. These fields can be reordered using dnew buttons at the top of each column or
deleted using thex button. This additional XRef data is displayed everywhere the XRef
information is normally displayed and can be formatted in f@rameterssection of

Configuration

© 2023 MK Test Systems Ltd
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Home Utilities

+% G (@ § HB @

MNew  Open Import Summary Report Save Save Close
- - Sub-Tests, etc v fse -
Program | Configuration
Part No: CircuitWithLamps net Reyision:

Description:

Options | XRef| NetList Library | Sub-Tests | Operator Instructions | Operator Inputs | Device Sequences

» | xFefTyper | TwoWiie - Search: | seaich ¥ | Displaying 64 of B4 rows Export XML
Auto Fill g e

Import XML
Test Point Number  Identifier Suffix Reference new-1 new-2

. 8 Export TSV
1 X1 Sufadz Refddd Mewl Newd

- Import TSV
2 | X2
3 | Add XRef
4 | %4 Column
———

5 | K5
6 |8
7 | X7
E | xa
5 [
10 | x10
11 | %11

Figure 9: Adding Xref columns.

4.5 Adding netlist to the library

If you require more control on how HV tests are carried out, you can create your owst netli

libraries. Using this feature will allow you to define not only the netlists buttaks@bility

t} "PE}u% _ Vv 30]e3+ §}P 8Z EX dZ]+ Aloo 3Z v &YX Clu 3} % CE(
testing rather than just net to net testing.

= Prograr

aved  Configuration: Config Stadler 2017-22-02 MiAconfig

|
o
e

Home  Utilities

G [ & HB A

New Open Summary Report | Save Save Close
2 v Ase =

Pregram| Configuration

Options | XRef “Netlistlibranf’| Sub-Tests = Operator Instructions | Operator Inputs | Device Sequences

Test Points Net Name Group Name

netlist! Ungrouped m
34 netlist? A

netlistd B
9 netlistS C
264 Ground Ground Net (MASSE) Chaats o

continuity
==

Search: | s=arcl X Displaying 6 of & rows

Figure 10: Simple example of netlists with groups.
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4.6

Home

Part No:

& Program: unsaved  Configuration: ComparisenConfig.MKAcanfig - [m] x

+& [+ 6 8 HB 8

New Open Import Summary Report Save Save Close

Program_

XRef | NetList Library | Sub-Tests

Sub-test creation

When creating / editing a sub-test, the sub-test tab will switch to a wizardemo help
guide you through the steps required to create the sub-test.

The first stepSub-Test Typallows you to name and select the type of test. You cannot
change the type of sub-test when editing an existing sub-test. If this is necessawoyiou
have to delete it and create a new test of the correct type.

dZ v /ES *5 % 00}Ae C}u 8} (]Jv 3Z "~ ( pode _-teshttpm] o (}E
Next you define the connection / net lists and parameters that are applicable for that test.

The next screen allows you to define the options for this Sub-SX dZ - E SZ "N §]}ve
that execute when afail _condition occurs.

Operator instructions are next. These can be defined as pre sub-test, post sub-test, post sub-
test on pass, or post sub-test on fail. If you have not yet created the operatuction,

then you can simply switch to that tab, create the instruction then switch back to the sub-
test tab and add it.

The Operator Input screen enables predefined operator inputs to be assigned to the sub-
test. These are created in tl@perator Inputab. SeeAdding operator instructions

The Ems/External Devices screen enables predefined device sequences, such as turning on
a power supply, to be assigned to the sub-test. These are created Detviee Sequences
tab. SeeAdding Device Sequences

Z}p v 8§} veuy® 3Z $ Clu Z A e« o0 § Sie. QENEE thatyok 5 u} |
select two wire (or deselect it to use four wire measurement).

Utilities

Sub-Tests, etc As -
Configuration
MK AT Release Test Revision: Description:

Operator Instructions | Operator Inputs | Device Sequences

Sub-Test - Sub-test 1

Ste
& Sub-Test Name: Sub-test 1 Apply

Sub-Test Type

Continuity Defaults Description:

Define Continuity Test

Continuity Options

Operator Instructions Sublet e Eonlimly

Operator Input Two Wire Mode: (v]

EMs/External Devices Sub-Test clones with offsets No sub-test clones have been defined Add...

applied:

T -
Bt

Figure 11: Edit/Create SubTest Wizard.
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If you have edited a sul§- «3 p3 } v}3$ AlezZ &}
E A ES vC ZVP eu X d} vepE §Z
button.

Jlv 82 Z vP U -

5 o §]
C}luE ZvP « E +« A U

E
S

Once you have created and selected the sub-test type that you wish to creatayijfeee
a set of sub-test specific screens, as detailed in the following sections:

4.6.1. CONTINUITBUB- TEST CREATION
The first continuity specific defaults screen appears as shown below:

| = Program: 10.8.3 Release.MKAtest ~ Configuration: LCRForHenrys.MKAconfig — [m] X

Home Utilities

G [ & EHB

| New Open | Summary Report Save Save Close

1 As~ v

! Part No: MK AT Release Test Revision: Description:

XRef‘ NetList Library |['Sub-Tests|| Operator Instructions | Operator Inputs | Device Sequences

Sub-Test - Continuity - 2 Wire.

Steps

Voltage Limit: 30.00 = Vv Apply
‘ Sub-Test Type
| Continuity Defaults SR 200.00 El A m
Define Continuity Test Measurement Type Within Range
Sub-Test Options Measurement Units: Q
Operator Instructions MinimomValte: 1 OOE| Q
Operator Input =
Nominal Value: 2.00(%
EMs/External Devices SIRnSsValus 5
Maximum Value: 7.00@
Dwell: 000! O]
Offset: 0.000 = Q
Resistance Limit: 100 @ Q

Figure 12 : Continuity defaults screen.

This screen allows you to set the default parameters that are used when you add a new
continuity measurement.

x Voltage Limit: This is the maximum voltage that the system will deliver (note this
may not be the actual test voltage, as we are working in constant current mode.
This is the voltage that will not be exceeded if we discover open circuits etc).

x Current: This is the current that you wish to test with. Please note that this must
be set to an appropriate value for the resistance you are attempting to measure.

X Measurement type: This allows you to specify how you wish to apply the limits, and
hence the pass / fail of the test. There are 3 measurement types:

o0 Within Range: the measured value must be within the specified range to

pass.

o0 > Min: the measured value must be greater than the specified minimum to
pass.

0 < Max: the measured value must be less than the specified maximum to
pass.

x Nominal value: This is the nominal value that you expect the resistance to be.
X Minimum value. Used for the test pass criteria, depending on measurement type.
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X Maximum value: Used for the test pass criteria, depending on measurement type.

x Dwell: time in seconds that the system will wait after the current has been aplie
and before taking a measurement. Required if the connection needs time to
charge.

x Offset: an offset resistance to be subtracted from the measured value during
testing.

X Resistance limit: This is the maximum resistance that the system will attempt to
measure (the overall system limit for LV is 100K Ohm). The greater thissrales i
the nominal value, the more measurements the MKAT will make at different
current settings from those specified in the test. This can make the system run
slower if there are many connections that are failing the initial measurement. If
finding the actual resistance measured is not required, then this value can be set
close to the maximum value (10% above is recommended).

The next screen allows you to define the connections you wish to test.

A Program: 10.8.3 Release.MKAtest ~ Configuration: LCRForHenrys.MKAconfig = [m] X

{
|| Home Utilities

Ge @ B HB B8

J New Open Summary Report Save S:ve Close
- = - s~ -

{ Part No: MK AT Release Test Revision: Description:

Options | XRef | NetList Library | Sub-Tests | Operator Instructions | Operator Inputs | Device Sequences

Sub-Test - Continuity - 2 Wire.

Eteps 4 Test Point From Test Point To Connection Name
Sub-Test Ty XRef |
e e IR m00L0 s
Continuity Defauits ‘ Test Point Number
Define Continuity Test --(1) T 00 |-o =18) m
Sub-Test Options -@ 7S 00|06 --(17)
Operator Instructions -3 Q0O |-5 --(29) sert
Operator Input --4) 00 |- —0) T
EMs/External Devices -(5)
: & 00|-6 ~(19)
0 000 ) | imeor -
-0 00 |- —(4)
--(10) —a |
—(11) !
Number Of Records: 14 m
I

Figure 13: Define continuity screen showing Yfiew Xrefsection expanded.

Here you can add or edit the connections and the parameters which are aseeédsure

the connection. Each item added will have the default values applied from the psevio

screen. If you click in the cell, you can edit the entered value. You can either emtisth

% }]lvS vpu E& ]JE& SoC Jv §Z ~N(EIu_ Vv ESPZ & *SVv%}]v0 }DOUUV
from an existing Xref. The Xref data can be viewed by selectingigve Xrefdutton, as

shownins z JA /E u% o Frég@>v 3ZTo® pdslve v e 8} %o} %o o
the fields directly. If you edit a test point, you can only enter the testtpaimber. When

the edit is complete, the cell will then show the test point, complete with Xnehétting, if

this has been defined.
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You can import or export data directly to or from this list in either XMtabrseparated
value (TSV) formats. This will allow you edit or create the connectiartheén editors and
re-import them, if required.

The View Connectionbutton provides a graphical representation of the connections that
have been defined in the continuity sub-test. This opens in a new window as shown below:

&3 MK Editor - m] X

2000.000
{11 o —(27' A
@ ™ O
(7] o —(22,
@0 e e®

Figure 14: Graphical connections view .

The connections are labelled with their Xref names, if available, along with theirdiggt p
number in brackets and the resistance values shown are the nominal values for the
connection. The layout diagram can be navigated using the arrow buttontharmus and
minus buttons zoom in and out and t&  button fits the layout to the window.diagram

can be exported to PDF, if required, using Exgort to PDButton.
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TheSub-Test Optionscreen allows you to define what will happen if the system encounters
a failure whilst testing.

M Program: unsaved  Configuration: ElankConfig MKAconfig

Home  Uilities

G G B 506 HEswo @

Mew Open Import Summary Report Help Save Save 302t Sees Close
- - Sula-Tests, etc > As- -
Program | Configuration
Part No: MK AT Release Test Revisian: Dascriptian:

| Options | XRef | NetList Library |\Sub-Tests | Operator Instructions | Operator Inputs | Device Sequences

Sub-Test - Continuity - 2 Wire.

Steps Failure Actions m
Sub-Test Type ® Continue.
Cantinuity Defaults L Show all failures post Sub-Test.

Continuity Test
Continuity Options
Operator Instructions

(_: Show retest as soon as failure detected.
Use probe point for open circuits
Operator Input

i Run aute-find on resistance over limit
EMs/External Devices e

fes

Figure 15: Options to be applied when measurement fails.

x Continue: the system will just continue to the next measurement and record the faled i

X Show all failures post Sut- *3W dZ]e AJoo "% pe _ 8§Z § «8]JvP v +Z}A §Z
failures in that sub-test. Each failed item is shown with the option to re-test the itenkjfr s
If retest is selected, the system will test that item again. If it still fails it wilahenm the list.

If the item passes, it is removed from the list and the final overall report will neatetihe
new passed state. If the Skip option is selected, then the original failed state will b#eickpo
on the final report. This option allows you to fix any continuity failure®tgemoving on to
the next sub-test.

X Show retest as soon as failure detected: This is similar to the above optibit vall show
the retest screen as soon as the first failure is detected, so only one failuexe&rilbe shown.
The other actions work the same as the Show all post sub-test option.

X Use probe point for open circuits: if a failure is recorded, the re-test sciess with the
option to use the probe point for diagnosis.

X Run auto-find on resistance over limit. This assists in finding mis-wicedf a continuity test
fails with resistance over limit (possibly an open circuit) both ends of the contirurityection
are tested to detect if there are any short circuits to these test points. Thipted so the
user knows where the mis-wire has occurred.

x Scan until passed. This option will continuously scan each connection invaitimg for a
passed measurement before moving on. When running, the screen will shovetimeion
Namefield to the user so they know how to make the connectiothis could worded in the
(JE&uU }( v JveSEHWM S]}v XPX "Wo + }lvv S % u 8 & /(ZVv} %o
within the specifiedTimeout (s)the connection will be marked as a failure and will move on
to the next measurement.
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The Operator Instruction screen allows any of the predefined operator instructions to be
assigned to this sub-test. Tishowoption gives control over when the operator instruction
is displayed in the test program. The options are:

During SubTest (with the additional option to hide at the start of the test)
Post SubTest - Always

Post SubTest - Failed

Post SubTest - Passed

Pre-SubTest

X X X X X

ol

Home Utilities

+% @ 8 HB8 B8

New Open Summary Report Save S:ve Close
v - - s~

Program
Part No: MK AT Release Test Revision: Description:
& Select Operator Instruction X e Seque a
Name Description
Adapter fitted Prompt to ensure correct adapter fitted.
Steps
N pnal Show
Sub-Test Type
Continuity Defaults
Define Continuity Test
Sub-Test Options m
Operator Instructions €
Operator Input
EMs/External Devices oK

Figure 16: Selection of the operator instruction to be added to the SubTest.

The Operator Input screen allows any of the predefined operator inputs to be assigned to
this sub-test. Th&howoption gives control over when the operator input is displayed & th
test program. The options are:

Post SubTest - Always
Post SubTest - Failed
Post SubTest - Passed
Pre-SubTest

X X X X

The BED [/external Devices screen allows for predefined device sequences to be assigned to
this sub-test.
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TEST SYSTEMS

4.6.1.1. Continuity test polarity

In most cases a continuity test is used to measure the resistance of a connection
or conductor e.g., copper wire. Therefore, the direction or polarity of s t

current is not important as the resistance measurement obtained withie same
in either direction.

+ BUS
Repeat for more test points
L& & B N | >
RL1P RL2P
| Test Points
(N o
| source I(_)) (VM ) x ® !
AN RNy *
@® TP2

RLIN RL2ZN

-BUS

Figure 17: Typical 2 wire relay board.

In practice the direction of the test current through the connectanconductor is
determined by the FROM and TO test points.

The FROM pin is connected to the negative (-ve) side of the current saumc¢he
TO pin is connected to the positive (+ve) side. So, for a connection FRGMTO
= 2, in the above exampkL1NandRL2Rwill be energised. The current will therefore
flow from test point2 to test point 1.

4.6.1.2. Testing a diode

Therefore, in order to test a diode as shown below, the continuity test should be set up as
follows:

O

Options | XRef | NetList Library | Sub-Tests | Operator Instructions | Operator Inputs | Device Sequences

Sub-Test - Diode test

Steps

» Test Point From Test Point To. Connection Name Measusemant Type Max Cusrent (mA] Max §
Sub-Test Type - ) e B b . ) ‘
e S View | 0@ (1) Forward Bias Within Range 1000
Dl Coriirnuy Tost XRefs Q0 |-m —{2) Reverse Bias > Min 1
Continsty Optins .
Export ~

Figure 18: Diode Test
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The continuity test is as follows:
Forward bias FROM 2 TO 1 (low resistance)
Reverse bias TO 1 FROM 2 (open circuit)

Note, as a diode is an active device, the forward bias resistance will be detdrmine
and vary with the applied current.

4.6.2. HORT CIRCUIT DETECTION

Short circuit sub-tests are designed to quickly identify any low resistance shorts circuits
that may exist in a UUT or interface. The sequence of screens is like those for a continuity
test. You first select the defaults values that you wish to use to find short circuits.

dZ v £33 «+ E v 00}As Clu 8} (Jv 8Z ~v 30]*3 B}V 0]*3 e
that are common (or need to be treated as common) and will be tested together to find

any low resistance connection to all other net lists defined WITHIN the sub-test. It is

important to remember that only netlists defined are used to find shorts, so if you wish to

exclude something from testing then it is simple task to delete that net from the list. When

you are first presented with the screen, you will be shown the following dialog:

]

Home Utilities

e Q5 B3B8 8

New Open Summary Report  Save S:ve Close
= < < s E

Program | Configuration
Part No: MK AT Release Test Revision: Description:
Options ‘ XRef ‘ NetLis & Select Sub-test for Connections X
Net(s) to generate Generate for unused pins ¥
Test Point Range: ] [
Steps 1 g it Treatas: ‘ Apply
Sub-Test Type | From: 1= point r ‘
Short Circuit Defaults = e ool 0
Define Short Circuit Test : - ‘
. | ZI-
Sub-Test Options |
S o |
Operator Instructions
200| Q|
Operator Input | 2
EMs/External Devices “ 200| Q|
T wws o =(o7 A 39 TTOUY] 200 Q ‘ et
00| ) Al 30) 11000 40| Q
00| -(8) Al 30) 11000) 200 Q|
(Y BE] --(9) Al 30 11000 200| Q|
|
Search: |search X Displaying 29 of 29 rows m

Figure 19: Generating netlists for unused pins dialog.
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| A

|
Home Util

G

| New Open
| = 2

ities

lc § BB

Summary Report Save S:ve Close
= S+ =

Configuration

! Part No:

Options | XRef | NetLis & Select Sub-test for Connections o ces

MK AT Release Test Revision: Description:

Net(s) to generate Generate from continuity
Ste Select the Sub-test to use as the source of the TR |
" import <None> Y| it  Treatas: Apply
Sub-Test Type pointr |
Short Circuit Defaults Use only assigned test points. 0 boo Q
Define Short F:erUIt Test Test Point Range: 00 o
Sub-Test Options Fiin 15 boo 0
Operator Instructions | “
Operator Input To: 64 200 0 | G
EMs/External Devices “ 200} 0 |
L A ALS (o) Lall >U] TTUUU| —200 Q ‘
00| e All 30 11000) 40 Q ;
00| —©® All 30 11000 200) (%] ‘ m
00 --(9) Al 30 11000 200 (%]
Search: |search X Displaying 29 of 29 rows m

Figure 20: Connection selection dialog to generate netlists.

This allows you to automatically generate the netlists from a continuity sub-testantrol
the test point range that is used to generate the nets. Using this option, the adtwill
automatically search for any common connections within the continuigg@m and
generate the netlist.

Z}lM Vv 0} 0 §8Z Z'vES (E}U VU %olVel YWWSEPVX dZ]-
currently defined and generate a single net with all the other pins in it. It will also select the

NSE S ¢ ¢]VPO %0}]vS v Se_ }%S]}vX dZ]e u vu L Do O VBIURZ §.
the net, when testing we will treat them as individual nets. If a short is fourRehygpoint in

that net, then the software will report which point it is. This is a quick and easyorsdd a

0 EP u}pvsd }( "HVHe _ 3 5 %o}]v3e 3Z 5 Clu A VESWV veuE &
to know which point has failed if there is a problem.

If you wish you can then edit the auto generated list afterwards, note that the auto generate
clears the current list of nets before generation.

Z}hW v o0} E S v 80]*8° u VMU 00CX VvS E 3Z3 HU-]vPo @3}
e.g., 1,5,8. This would be test points, 1, 5 and 8 included in a sieigl¥ou can also enter a

& vP }( S *8 %o}]vSe pe]vR sdZ-10'wbulddee EstPpplls 1 to 10 inclusive.

You can mix and match the syntax so 1, 4-8, 24, 55-58 is a valid entry.

Editing the remainder of the short circuit screens are like editing the continuity screen.
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4.6.3.

INSULATION SUEESTS

A Extreme care must be taken when creating high voltage insulation tests.

Incorrect setup may result in personnel injury and/or damage to

equipment. Please ensure you understand the hardware system

configuration first. vep®E S ¢S¢ E ¢ § H% S} § S "dK_ (ESZ
points. Testing FROM earthed points may result in equipment damage.

The internal high voltage DC power supply is used for insulation tests.

The creation of this sub-test is very similar to the short circuit sub-test, withtbalgumber

and type of default parameters changing. There is one minor change in the wégsths
carried out. Short circuit is a forward only search, so once we have tested netlist A to netlist
B, we do not need to test netlist B to netlist A, but for insulatiortitgswe do. If you wish

to test in one direction only, set the voltage of the netlist to @elete the test from the list.

This will mean that you will test to that TP from the other TP, but neven ftoThis can be
useful when testing screened cables etc. By setting the voltage on the next to TP tolO0, it wil
be shown in the report as being masked. Insulation tests may fail as follows:

HV Falil due to the HV power not achieving voltage - normally due to low resistance/
excessive load.

HV Flash due to flash detector detecting transient current due to flashover/breakdown
during test.

HV insulation insulation resistance measured below minimum value or outside of a range.
Insulation resistance is calculated using Ohms Law where:
Insulation Resistancef = Voltage Applied (V) / Measured Leakage Current (A)
e.g., measuring 0.000010 (10pA) during a 500Vdc insulation test gives:
500/0.000010 = 50,000,00Qor 50MQ

By default, the insulation resistance measurement will beltiweest value recorded during
the measurement period. However, this may be changddterage_in the Measurement
to use pass/faillrop-down box, where the average resistance measurement is recorded over
the measurement period. The pass/fail criteria will be determined by the measurement type.

>Min most common to ensure insulation is greater than a
specified value.

< Max will only pass if insulation is lower than a specified
value - rarely used.

Within Range can be uses to measure an expected insulation or
high value resistance.

Page 23
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4.6.3.1. 1V ALL testing

This method is normally used to define an insulation test. In this case each net (common
group of test points) is tested against all other nets. The netlists may be generated as
follows:

X continuity test (connections list) from any SubTest.
x from unused pins in a range of test points.
X generate for all nets in a group..

4.6.4. ACANDDCHI-POT SUBTESTS

A Extreme care must be taken when creating Hi-Pot tests. Incorrect setup

may result in personnel injury and/or damage to equipment. Please

ensure you understand the hardware system configuration first. Eresu

§ e8¢ E < S % S} § 8 "dK_  ESZ hhd § ¢35 %}]vSeX |
earthed points may result in equipment damage.

The internal high voltage DC or AC power supplies are used for hi-pot tests.

The setup and control of these tests are almost identical to insulation sub-testsnthe o
thing that will change are the default parameters. For AC and DC Hi Pot tests, the default
measurement used for determining a pass or falighestleakage current measurement.
This can be changed &weragemeasurement if required.

During, Hi-pot test theHighestleakage current value during the measurement period is
normally used . However, changed to the average current during the measurement period
by selectingAveragein theMeasurement to use pass/falrop-down box.

The pass/fail criteria will be determined by the measurement type.

>Max most common to ensure leakage current is below a
specified value.

> Min will only pass if leakage current is higher than a
specified value - rarely used.

Within Range can be uses to measure an expected resistance /
leakage value.
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4.6.5. COMPARISON SUHEESTS

The functionality exists to automatically create a comparison sub-test fronCanginuity,
Insulation or Hi Pot sub-test (hereafter referred to as the donor). The comparison sub-test
can have its Pass / Fail criteria set as a percentage of the donor measurements.
The percentage is determined by editable Offset and Tolerance fields, and the software
calculates these from the donor sub-test as its measurements are executed. The Offset is a
number, the Tolerance is a percentage. These are subtracted or added to the minimum and
maximum values, respectively.

The comparison type is selected when adding a new sub-test, in the same manner a
described for continuity, shorts etc sub-tests. During creation, a donor sub¥test be
selected for comparison to. More than one comparison sub-test for a giveardoay be
created. The donor and comparison are then effectively linked. The donor sub-test will
always be displayed first in the MK Editor run order, with any comparison sub-tests list
below. The comparison sub-test may be deleted, with the donor remaining, tngt dfonor
sub-test is deleted, any associated comparison sub-test(s) are also automatically deleted.

Branching to a comparison sub-¢S ~"Kv W e¢¢ }E *"Kv & JOUE _* ]J* v}S % CE
ofthesub8 «3« v u v He]vP §Z ~D}A h%_ v ~"DMAA AW  uss
the donor sub-test is always ordered before, and therefore executed prior to the @oson

sub-test.

The following rules apply when comparison sub-tests are updated:

x If the measured value is over the maximum value of the test, both the minimum andonaxi
values of the comparison measurement are set to the maximum.

x The same applies if measured value is below minimum: values of the comparison
measurement are set to the minimum.

x During continuity, if the test results in an open circuit, the comparison miminand
maximum are set to maximum.

x During HV, if a measurement is beyond the upper limit, the comparison maximset to the
system maximum (usually 1000Q1

X The same applies if the measured value during HV is below minimum: values of the
comparison measurement are set to the system minimum.

The comparison sub-test results are displayed on the report the same as any other sub-test
results.
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30 Program: unsaved  Configuration: ComparisenCenfig MKAcenfig m} b3
Home | Utilities
G& G [@ BB a
New Open Import Summary Report  Save Save Close
X - Sub-Tests, etc % As~ -
‘Program | Configuration
Part No: MK AT Release Test Revision: Description:
Options | XRef | NetList Library | Sub-Tests | Operator Instructions | Operator Inputs | Device Sequences
Sub-Test - Continuity Sub Test Comparison
Ste|
o Sub-Test Name: Continuity Sub Test Ccmparlsoﬂ| Apply
Sub-Test Type
Description: m
Sub-Test type: Comparison
Sub-Test used for comparison: Sub-test 1
Tolerance: WUE %
Offset: sE o
N
sl

Figure 21: Comparison sub-test type.

4.6.6. REALTIMESCANNINGUB-TEST
As of release 10.14, a new test type called Real Time Scanning (RTS) has been introduced.
This test type is only compatible with systems fitted with RTS modules. Theypest
performs a continuous continuity test, switching test points on RTS fasdi high speed.
This provides quick feedback and can operate with a partially connected UUT rtiakiag
useful tool during hook up for larger systems as the state of the UUT can be seen as devices
are connected. The options are the same as for Continuity, with tabs for specifying defaults
limits, defining test points, adding operator inputs and instructions toedoption to add
external device sequences.
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4.6.7. EXPRESSIUB-TEST

The expression sub-test allows for more complex data analysis. Results from
previously run sub-tests can be compared and mathematical funcappsied to
create a custom expression. Operator Inputs from previously run sub-tes®seor
TestOperator Inputs can also be used in expression definitions. Expressiotise
grouped and combined together to create a series of rules that will béuated at
runtime, giving an overall pass of fail.

Expression subtests are set up in two stages:

1. Define VariablesThis section defines the data that is going to be used in the
expression

Name Variable name to be used in the expression.

Sub-Test or Operator InputAny sub-test run previously Bre Tegtiteration
Operator Input.

Parameter or Operator InputThe sub-test parameter @ub-TesOperator
Input to be used.

Value The specific value to be assigned to the variable.

Run expression for all parameters in selected sub-tedthis option causes
the expression to be evaluated for each parameter in the sub-test selected.

2. Define Expressioithis section defines the expression to be evaluated.

Add rule: Add a new rule. Where multiple rules exist, they can be either
evaluated usindANDor ORIlogic as required.

Add Group:Create a group or rules that can be evaluated together and
compared to another group usilgNDor ORIlogic as required.

Test ExpressionThis function can be used to check that the expression is
going to behave as expected. Each defined variable can be given a theoretical
value and the expression evaluated.

Further details of the mathematical functions available to be usedustom
expressions are available from tii¥efine Expressioscreen by selecting the help
button. @
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Example: Compare each result from one sub-test with the average result tfegino
subtest.

In the example below, each measurement from the subt€sntinuity Test As
assigned to the variabkest_valuein turn. The total of all measurements in sub-test
Continuity Test Bwill be assigned to the variableotal and the number of
measurements to the variableount Finally, the operator inputPercentage
Tolerances assigned to variabtelerance.

The expression then uses these variables to check that each test value from
Continuity A is not greater or less than the average result from dmaiuity Test B,

plus or minus the tolerance. THeest Expressiofunction can be used to check the
expected results.

Define Variables:

Sub-Test - Compare to average result from another subtest
Steps

Run expression for all parameters in selected sub-tests 0
Sub-Test Type

Define Variables MName Sub-Test or Operator Input ~ Parameter or Operator Input  Value

Define Expression test_value Continuity Test A ¥ || Each parameter ¥ [ Measurement v
total Continuity Test B “ | (Sub-Test) ¥ || Total of measurements 2
count Continuity Test B * || (Sub-Test) * [ Count of parameters v
tolerance Continuity Test A ~ || Percentage Tolerance ¥ | Input v

Define Expression:

Sub-Test - Compare to average result from another subtest

s ooy |
Sub-Test Type 7
Define Variables Wil

@ tesi_value>(total/count)* % Delete
I | customExpression v @ isfalse v {1+tolerance/100) st
Expression

1 | Custom Expression w is false 0 FsLieobiaanis 9

tolerance/100)

Test Expression:

Sub-Test - Compare to average result from another subtest

e I
Sub-Test Type
Define Variables Please enter values you would like to use to test the expression and then click the
Define E:qwessm button below for the result

test_value: 11 Expression

total: 20
count: 2

tolerance: 10

Expression evaluates to: True (Passed)

Test Epression [ ciose |
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Reporting: Expression subtests can be included on the results report. &yltdéfe
defined variables and the expression definition will be shown but botthe$e
sections can be hidden, if required, using &dit Reporfunction.

6. Expression - Compars to average result from another subtest.
Compare each value in a subtest A to the average result from subtest B
Failure Action: Continue

Tested State: Passed

Variables
Name Sub-test/Op Input Parameter/Op Input Value
test_value Continuity Test A Each parameter Measurement
total Continuity Test B Total of measurements
count Continuity Test B Count of parameters
tolerance Continuity Test A Percentage Tollerance Input

Expression

test_value>(totalicount)*(1+tolerance/100)

Custom Expression v |is faise v

test_value<(tofal/count)*{1-tolerance/100)

Custom Expression v | is false v
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4.7 Saving the Program and Configuration

Changes to programs and configurations are not automatically saved by default. If you wish
to save changes, you can save the program or configuration via the save ptau & you

wish to save your program or configuration to another file, then use the save as option, and
then you can specify the new name and location.

4.7.1. AUTOSAVE

If checked the autosave feature will save changes made to the program or configuaation
the specified interval. This value has a minimum of 30 seconds.

E Autosave 9
ED% Secs

4.8 Editing Sub-Tests

The next tab is the sub-test tab. This is where you can create and define the running order
of Subtests to be run against the UUT.

& Program: 10.8.3 Release MKAtest ~ Configuration: LCRForHenrysMKAconfig = ] X

Home | Utilities

G+ G E B8 8

New Open Summary Report Save Save  Close

As~

Part No: MK AT Release Test Revision: Description:
Name Type On Pass On Failure Include in R m
1 Continuity - 2 Wire. Continuity Next Sub Test . Next Sub Test 4 o
2 Short Circuit - 2 Wire Short Circuit Next Sub Test ¥ Next Sub Test o
3i HV Insulation - 2 Wire Insulation Next Sub Test ¥ Next Sub Test o
4 AC Hi Pot - 2 Wire AC Hi Pot Next Sub Test v| | Next Sub Test (V]
5 DC Hi Pot - 2 Wire DC Hi Pot Next Sub Test ¥ Next Sub Test 0
6. Advanced - 2 Wire Advanced Next Sub Test ¥ Next Sub Test o
7 f Continuity - 4 Wire. Continuity Next Sub Test & Next Sub Test o
8. Short Circuit - 4 Wire Short Circuit Next Sub Test ¥ Next Sub Test o
9 HV Insulation - 4 Wire Insulation Next Sub Test M Next Sub Test o
10. AC Hi Pot - 4 Wire AC Hi Pot Next Sub Test Y Next Sub Test o
T DC Hi Pot - 4 Wire DC Hi Pot Next Sub Test B Next Sub Test o
12, Advanced - 4 Wire Advanced Next Sub Test Y Next Sub Test o
Search: | searc X | Displaying 12 of 12 rows G]

Figure 22: List of SubTests created for this program; in the order they will be run.

In the sub-test selection screen, you change add, edit, and delete a sub-test. Yosacan al
change the order in which they run (the order is from the top of the screen down in
e <HV X /( Clu AleZ 3} % E(}EU N E v Z-testFowwBhgos 0o 3§ AZ
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£ us v E£S v 8Z "AKv W ee_ | "Kv & ]JOo_ JOpBZ X &I [BA E
when the condition is met and continue from there. You can also copy a sub-tesh witi
be added as the last sub-test.

From release 10.12, sub-test dependency was introduced. This allows setting a sub-test to
have the option of another sub-test asquired.A drop-down list will be available to allow

the user to select any other sub-test as required. The default option wldree When the
program is opened in the Runner sub-test selection window and a sub-test is selected, any
required sub-tests will be automatically selected and disabled.

& Program; All require 1:2MKAtest Confiquration ActiveAPG_Canfiguration MEAconfia = u} b

Home  Ulilities

+& O (@ § BB

MNew Open Import Summary Repart  Save  Save Closa
- - Sub-Tests, atc =1 iP5y -
Program | Configuration
Part No: Test Frogram 1 Revision: Descriptian:

Options | XRef | NetList Library |'Sub=fests| Operator Instructions | Operator Inputs | Device Sequences

Mame Typa On Pass Cn Failure Feouires Sub-Test indludein
Fesults -
1 Subtest 1 Continuity Mext Sub lest Mext Sub lest  + | Subtest? [v] Edit
i Sub-test 2 Cantinuity Mext Sub lest v Mext Sub lest None o e
i Sub-test 3 Continuily Mext SubyTest = Mext Sub: Test Sub-test 1 O
4. Subrlest 4 Cortinuily Ment SubsTasl = Met Subs Test Subrlest 1 [v]
5. Subrlest 5 Conbinuity Mext Sub Test  ~ Mext Sul: Tast Sub-lest 1 o
Search: | search.. ¥ Displaying 5 of 5 rows m

Figure 23: Setting up a "Requires SubTest" option.
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B MK Test Systems - MK AT = o

MK @ &

uration ~ Calibration Tools

Config

Select the sub tests to run:

Sub-Test Selected To Run Type Last Tested State
3. Sub-test 3 0 Continuity Untested
4. Sub-test 4 e Continuity Untested
5. Sub-test 5 Q Continuity Untested

Run Continuous: °
Select/Deselect f§ Select/Deselect
Last Tested All Run @ Cancel

Figure 24: Demonstration of SubTest selection with "Requires SubTest" option above

For programs that contain a large number of sub-tests, there is a search / find facility
provided by clicking on the binocular icon at the foot of the screers Whi load up a small

window in which you can enter text. If you then select Find Previous or Find tRext,

software wilo « @& Z (}E& $Z]e 8 £3 A]8Z]v 8Z ~E u _ -téstjfitv v ipu¥%
finds a match.

4.8.1. CONTINUITY

To add a continuity test you add a new sub-test, enter the sub-test name (ertleadefault
generated name). On the next screen you can select the defaults for each continuity
measurement. These are the values that will be used when a new measurement is added to
the next screen. These can be overridden for any item, so it is best to set thesernmthe
commonly used values. You can then quickly add connections, just changioges that

the defaults are not applicable for.

4.8.2. HORTS

Adding a shorts test is very similar to adding a continuity test. The 8tapgou follow are
identical, but the data required for the defaults is different. Also, when creating a test, you
can generate the net list (the list of common connections) direct from &éraaity sub-test

e.g. If you have a continuity test containing the following connections:

From To

OIN|O(hWIN

(e AN RN RN RN ol o
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If you select this continuity SubTest as the source of data and ensure that the test point
range used covers a larger range than the test points used in the continuity SdbiTest
example, we will use the test point range 1 to 10. The shorts test generated mtglicahe

net lists1-45-7,8,9and 10. So you will end up with 4 nets to be tested to each other, note
that for any test points that are in the test point range that are not part of a continuity
measurement will be added as single point nets, this is so you can prove thatafeen®

short circuits to pins that are not connected.

4.8.3

HV(INSULATION ANAC)

These tests are created in the same way as the short circuit. The only difference is in that HV
testing is done in both directions i.e., all nets are tested to all otle¢s i the list, in both
directions. If there is a net that you only wish to test to and not from, thensgiuhe voltage

for that net to 0, as shown below.

30 Program: 10.8.3 Release.MKAtest  Configuration: LCRForHenrys.MKAconfig - ] X

Home Utilities

+% @ & HHEH 8

New Open Summary Report Save SAave Close
% < = S~ E:
Program | Configuration
Part No: MK AT Release Test Revision: Description:

Options ‘ XRef | NetlList Library |Sub=Tests| Operator Instructions | Operator Inputs | Device Sequences
Sub-Test - HV Insulation - 2 Wire

Steps 3
Ramp Up Time Pre Dwell Time Measure Time
From Net To N Volt: :
Sub-Test Type i oblet oltage ) (s) (s) s)
Cancel
HV Insulation Defaults Q0 |- All in Sub-Test 2000| 0.100| 0.100| 0.100|
RV losstianomlst 00 |- Allin Sub-Test 2000 0.100) 0.100) 0.100)
Sub-Test Options
00|06 All in Sub-Test 0 0.100) 0.100 0.100
Operator Instructions
Operator Input Q0 |- All in Sub-Test 2000 0.100| 0.100| 0.100| m
EMs/External Devices Q0 |- All in Sub-Test 2000| 0.100| 0.100| 0.100)
QO |- All in Sub-Test 2000| 0.100| 0.100| 0.100|
Q0O |-m All in Sub-Test 2000| 0.100| 0.100 0.100|
Q0O |--© All in Sub-Test 2000| 0.100| 0.100| 0.100}
Q0 |- All in Sub-Test 2000 0.100| 0.100| 0.100}
QO |--(0 All in Sub-Test 2000| 0.100| 0.100| 0.100)
Q0 |-t All in Sub-Test 2000| 0.100| 0.100 0.100|
Search: | searc 3 | Displaying 19 of 19 rows m

Figure 25: HV test with masked points.

HV Insulation tests default to using the lowest measurement to determine a pass or fil. Thi
can be changed so that the average measurement is used instead, see the example below.
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&3 Programiwreaves Confipuration: Active i MEAcanfig

Home | Utilitles

% G (@G 8 HB B8

Impart
Sub-Tests, efc

Mew Open Summary Report Save Sj:q Closz

Prograr | Configuration

Fart Moe Command lina test Reizian: 1 Description: command ling test

Options | XRef | Netlist Library [Sub=Tests| Operator Instructions | Operator Inputs | Device Sequences

Sub-Test - Insulation - LV To All

Slaps 3 Meaturement to use for pass/fail: | Lowest
Suly-Tast Type ¥ Eomest | : S - - —
HY Insulation Defaults From Net To '{A\:e{a_ge'ili v famp LUs]p Tl Pre Dw[sl lime h‘.eag_c.:\e Lty RE;;';D;N
HY Insulation Tast 00 v E | 2] 2.000] 1809 " s z:
Luby-Tast Opticns - - :
Cparator Instructions

Operator Input
Etds/Extarmnal Devices

8 EBport -

|E L

Search: search.. 3 Dicplaying 1.of 1 rows

= TN

Figure 26: Setting HV test measurement type.

If you have used the netlist library feature, you can select the netlists iFR@M and TO
nets from the library. Below are some examples of how you could use them.

1: Simple nets to all in sub-test:
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3 Program: unsaved  Configuration: Config Stadler 2017-22-02.MKAconfig - o X

Home Utilities

(+% (@ E HE B8

New Open Summary Report Save Save Close

Program | Configuration
Part Nao: \:I Revision: Description:

Options | XRef | NetList Library |Sub-Tests ‘ Operator Instructions | Operator Inputs | Device Sequences
Sub-Test - Sub-test 1

Steps z
Ramp Up Time Pre Dwell Time Measure Time Ramp Dow| Apply
From Net To Net Volt. :
Sub-Test Type ram e ks e @ © @ Time (s)
HV Insulation Defaults © O |netlist1 All in Sub-Test 600 2.000 1.000 5.000] 2
GLE R T QO |netiisi2 Allin Sub-Test 600 2,000 1.000 5.000) 2

Sub-Test Options

© O |netiis3 All in Sub-Test 500 2,000 1.000 5.000) 2,
Operator Instructions

Operator Input n

EMs/External Devices
Netlist Name: I Delste

Test Points:

Library Nets: Library Groups:
Export

netlist1 Q Ungrouped [x]

netlist2 Q A Q

netlist3 (v} B [x]

netlistd [x] d [x]

netlists [x] Ground Net (MASSE) [x]

= i -~

st Filter: |5

X H

Figure 27: Select the FROM and TO net you wish to test.

B Program; unsaved  Configuration: Config Stadler 2017-22-02.MKAcenfig - O X
 ———

Home | Utilities

(+& (@ E BB 8

New Open Summary Report Save Save Close

s+ -
Program | Configuration
Part No: | | Revision: Description:

Options | XRef | NetList Library Sub—Tesfs‘Operatorlnstructions Operator Inputs | Device Sequences

Sub-Test - Sub-test 1

Steps
Ramp Up Time Pre Dwell Time Measure Time  Ramp D Apply
From Net To Net Volt :
Sub-Test Type 5 s (s oftage (V) ) 9 (s) Time (
HV Insulation Defaults QO |netiist1 Allin Sub-Test 500) 2,000 1.000 5.000 m
Hiltom et QO |netisr2 Allin Sub-Test 600 2,000 1.000 5.000)
Sub-Test Options
© © |netlist3 Allin Sub-Test 600 2,000 1.000 5,000
Operator Instructions
Operator Input © © [Ground Net (MASSE)|| No To Net 600 2,000 1.000 5.000 m
EMs/External Devices n
Nets to test To: No To Net v

Library Groups:

Ungrouped

Search: |search

ound Net (MASSE)

c

[>T <Ix]xIx]
DDl )

W

Figure 28: testing TO ground, but not FROM a ground net.

3: Group to group testing. The example below shows how you would use the netlists and
the grouping from the library section to perform a simple group to group test.
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& Program: unsaved  Configuration: Config Stadler 2017-22-02.MKAconfig - O X

Home Utilities

% @ T BB 8

New Open Summary Report  Save Save Close

As~ hd
Program | Configuration

Part No: | | Revision: Description:

XRef | NetList Library ['Sub=Tests| Operator Instructions | Operator Inputs | Device Sequences

Sub-Test - Sub-test 1

Steps
Ramp Up Time Pre Dwell Time Measure Time  Ramp D Apply
F Net To Net Volt: :
Sub-Test Type itk L oitage ) ) () I8 Time (:
HV Insulation Defaults oe A B 600 2.000 1.000 5.000
i e 00 s c 600) 2,000 1.000 5.000
Sub-Test Options
Operator Instructions n m
Opesatornput Nets to test To: Custom v m
EMs/External Devices
Netlist Name: i
Test Points: m
Library Nets: Library Groups: m
netlist1 0 Ungrouped Q
netlist2 [x) A Q
netlist3 Q 8 Q
netlistd [ c [v]
netlists 9 Ground Net (MASSE) Q
5 5 -~
Search: | search Filter: | search... b 4 m

Figure 29: Group to Group testing.

4.8.4. EXTERNAL DEVICE

If your system has an external device fitted such as an LCR, external meter, oscuguilo
option, then you will need to use this sub-test type to read the value andhgetimits.
Different external device that you are reading from may require input dferdint
parameters and values.

4.8.5. ADVANCED

The advanced sub-test is designed to allow you to carry out more complex measiisem
and/or use more than one device to measure or compare data. This advancesl testlito
create the Calibration Verification programs, as these need to display the internal meter
value, and compare with an operator entered value. A pass / fail will then be calculated on
a percentage difference between the values. This gives an idea of how this advanced sub-
test type can be used. Below is a set of screen shots showing the steps requiredtman
advanced sub-test. This test type can also be used for volt drop testinginaado reach
value test (such as time to open / close). For the timed reading function, a passiistirie
value to reach is achieved after the minimum time, and is maintained until the maximum
time, so if the value is reached before the minimum time it is alfaihe value to reach is
triggered after the minimum time but then drops out of the limit before the maximuneti

this is also a fail.
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& Program: 10.8.3 Release.MKAtest ~ Configuration: LCRForHenrys.MKAconfig — [m] X

c § B8 8

Summary Report Save S:ve Close
< S~ -

Home Utilities

[+ &

New Open

Program | Configuration

Part No: MK AT Release Test

Options | XRef : NetList Library ||Sub=Tests| Operator Instructions | Operator Inputs | Device Sequences

Sub-Test - Advanced - 2 Wire

Revision: Description:

Ste
Lo From Test Points: 7 Apply
Sub-Test Type
Setup To Test Points: 22

Measurements
Measure Time:

1000 ©

Pass Criteria
Clear All Test Points Before and
Report Options °

Pre Dwell: () After Sub-Test:
Operator Instructions 0'100§
Operator Input
& Current/Voltage source
EMs/External Devices
Internal - LV O] Current: 500008 ma
Internal - HV DC 9 Voltage Limit: 30.000= V

Internal - HV AC ®

External

Figure 30: Advanced SubTest set up screen.

X Program: 10.2.3 Release. MKAtest  Configuration: LCRForHenrys.MKAconfig -

c § B8 &

Summary Report Save Save Close

Home Utilities

(3=

New Open

Program | Configuration

Part No: MK AT Release Test Revision: Description:

Options | XRef | NetList Library [|Sub=Tests | Operator Instructions | Operator Inputs | Device Sequences
Sub-Test - Advanced - 2 Wire

Steps Please specify the device(s) you would like to measure:

Apply

Sub-Test Type

Setup Measurement Source General - Operator Information Read VM

Measurements

Pass Criteria

Report Options
Operator Instructions
Operator Input
EMs/External Devices

Read Internal Voltage
Measurement Source

Measurement Source General - Measurement Units
Fixed Value

Gain

Measure Resistance

General - Read Internal Voltage m
5

Auto

>}

Move Down

Figure 31: Setup one or measurements to be taken, and or values to be used.
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&3 Program: 10.8.3 Release.MKAtest  Configuration: LCRForHenrys.MKAconfig - m] x
Home Utilities
(38 [d BB a
New Open Summary Report Save SAave Close
- - p s~ -
Program ! Configuration
Part No: MK AT Release Test Revision: Description:

Options | XRef | NetList Library ||Sub=Tests| Operator Instructions | Operator Inputs | Device Sequences

Sub-Test - Advanced - 2 Wire

Steps Please specify the criteria you wish to apply to the measurement(s): m
Sub-Test Type
Setup General - Read Internal Voltage
Measurements In Range 15.000 and 17.000 V Measured Value To Test: | General - Read Internal Voltage
Pass Criteria Measurement To Use: Minimum/Maximum Reading e m
feport Options Gerjaral - Fixad Valna Comparison: In Range v
Operator Instructions In Range 1.000 and 7.000
Operator Input Minimum Value: 15.0000 @ \
EMs/External Devices Maximum Value: 17.0000 & v

Figure 32: Setup of advanced SubTest pass criteria, note that you can have many pass criteria
defined.

X3 Program: 10.8.3 Release.MKAtest ~ Configuration: LCRForHenrys.MKAconfig e [m) X

Home Utilities

+ @ § H

New Open | Summary Report Save Save Close

- As~ -
Program | Configuration

Part No: MK AT Release Test Revision: Description:

Options | XRef | NetList Library ] Sub-Tests | Operator Instructions | Operator Inputs | Device Sequences
Sub-Test - Advanced - 2 Wire

Steps Please specify the criteria you wish to apply to the measurement(s):

Apply
Sub-Test Type
Setup General - Read Internal Voltage
Vissiramants In Range 1.000 and 7.000 V Measured Value To Test: General - Read Internal Voltage
Pass Criteria | Measurement To Use: Timed Reading ¥, m
i Delet

kepormOptions Comparison: In Range ¥
Operator Instructions
Operator Input Minimum Value: 1.0000@ v
Ehb/bcemaiDevices Maximum Value: 7.0000] v

Min. Time To Reach Value: 0.000 2] (s)

Max. Time To Reach Value: 10,000 ()

Time Offset 0.000f] )

Figure 33: Advanced SubTest setup for timed measurement.

The other options are similar for all test programs, i.e., the addition of operator
instructions, inputs and device sequences is the same for the advanced sub-test as they are
for other sub-tests.
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As of version 10.10.1 there are additional pass criteria.

&= Program: stopfistoassMKATest  Configuration; Corstant Scanning MEAconfig

Home  Utilities

& (4 (@ 8§ HB 8

New Open | Import Summary Report  Save Save  Close
v . Sub-Tests, etc v Ase
Program | Configuration
Part Nox stopfirstpass Revision; Description;

Options | XRef | NetlList Library | Sub=Tests| Operator Instructions = Operator Inputs | Device Sequences
Sub-Test - Sub-test 1

Ste|
= Please specify the criteria you wish to apply to the measurement(s); = Stop on first pass
Sub-Test Type Run for tme
Setup Stop on first fail
Maastwernenits General - Read Internal Voltage v P .~ ?r -
el Less Than 7.000 V Measured Value To | Stop on first pass
Pass Criteria Stop on first pass or fail
Measurement To Use: TR TNy
Report Options
Operator Instructions Comparison: Less Than
Cp Iny 2
Opamiof Joput Compare To: Specific Value
EMs/External Devices
Maximum Value: 7000013 v
Min, Time To Reach Value: 5.000( (s)
Max. Time To Reach Value: 10,0009 ()
Time Offset 00005 (9

Figure 34: Changing pass criteria.

X Stop on first pass:

0 Test stops immediately with a pass status as soon as the target is achieved
inside the specified time window. For all other cases, the test will continue

for the specified Measurement Time.

X Stop on first fail:

o0 Test stops with a fail status as soon as a failure is measured. In the example
above a reading of less than 7v at any time outside of the 5-10 seigoed
window will end the test immediately with a fail status.

o0 Where the target is achieved the test will continue for the specified
Measurement Time then the test will stop with a pass status.

X Run for measure time:

o In all conditions, the test will run to the end of the specified Measurement
Time. The only condition that will result in a pass status is when the target is
achieved in the specified time window.

X Stop on first fail or pass:
0 The test will stop immediately under pass or fail conditions.
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4.8.6. ADVANCEDIETLISBUB-TEST TYPE

From release 10.12, a new Advanced sub-test type has been added to allopleradiranced

tests to be performed automatically. For example, measurements from multiple sliprings can
be captured and displayed on a single graph and synchronised using a measutegger.

This test type can also be used to take multiple capacitance readings from an external LCR
meter.

&3 Program: Slip Ring Test Program T125MKAtest  Configuration: SlipRingConfig MKAconfig o b4

Home Utilities

G+ G G 8 HB 8

New Open Import Summary Report  Save Save Close
. . Sub-Tests, etc < Ase -

Program| Configuration

Part No: Slipring Test (T125) Revision: Description:

Options | XRef | NetList Library Sub-Tsts|Operamrlnstructions Operator Inputs | Device Sequences

Sub-Test - Slipring - Unfiltered
Steps

Sub-Test Name: Slipring - Unfiltered
Sub-Test Type
Advanced Net List Measurement ~ Description:

Define Advanced Net List Test

Measurement Trigger W M 'x}
Report Options.
Operator Instructions Use Two Wire Addressing: ]
Operator Input Please select the Sub-Test type Continuity Read External Device
EMs/External Devices Short Circuit Advanced
Insulation = Advanced (Net List)
AC Hi Pot
DC Hi Pot

Figure 35: Slipring SubTest.

& Program: Slip Ring Test Program T125MKAtest  Configuration: SlipRingConfig MKAconfig - o P

Home Utilities

Ge G @ § EBE 8

New Open |  Import  Summary Report Save Save Close
. - Sub-Tests, etc el et
Program | Configuration
Part No: Slipring Test (T125) Revision:

Description:

Options | XRef | Netlist Library | Sub-Tests| Operator Instructions | Operator Inputs | Device Sequences

Sub-Test - Slipring - Unfiltered

Pl Measurement Source  picoScope - Read Values -
SRt Default Settings
ftnget ek s Merr ey bt Gt oe .

Define Advanced Net List Test

Measurement Trigger Attenuation Ratio 1

Repart Options Sample Rate 10kHz

Operator Instructions

Operator Input Channel A

EMs/External Devices Voltage Range 1
Resolution (bits) 12

Measure Resistance (G

Units Q

Source For Resistance

Caleulation PSU for Test - Read Output Current

Figure 36: Oscilloscope settings.
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& Program: Sip Ring Test Program T125MKAtest  Configuration: SiipRinaConfia MKAcontia - o x

Home  Utilities

+% O (@

New  Open Import  Summary Report  Save Save  Close
R subTests, ete | e ol e
Program | Configuration
Part No: Slipring Test (T125) Revision: Description:

st Library 'Sub=Tests’ Operator Instructions | Operator Inputs | Device Sequences

Sub-Test - Slipring - Unfiltered

Steps » Specify the tests to run:  Run for measure time ¥ Apply
Sub-Test Type

7 S S Settings From Net To Net Narme Measure Time (5} Pass Griteria (1) Minimum  Maximum
R Net List Teat 00| 2 | Ring 1 5| Minimum/Maximum Reading 01000 0 1.0000 Q m

Measurement Trigger 00 |-u ) | fing 2 5| Minimum/Maximum Reading 0100002 1.0000 Q)

Repor Opins

Operator Instructions (+1+ ) (6 |Ring 3 5| Minimurm/Maximum Reading 0.1000Q) 10000 Q)

Operator Input [+] - -\ I Ring 4 5| Minimum,/Maximum Reading 0.1000 Q) 1.0000 0

EMs/External Devices

Figure 37: Setting up individual rings (connections).

Device settings can be modified per test as required.
Sub-Test - Slipring - Unfiltered

2 cacti mced Sonate Specify the tests to run:  Run for measure time
Attenuation Ratio 1 ad From Net To Net Name Measure Time (s) Pass Criteria (1) Minimum Maximum
Channel A 3 | 00 |- - Ring 1 5| Minimum/Maximum Reading 0.1000 1.0000
Input Coupling DC - I
S . ool @ W Ring 2 5| Minimum/Masimum Reading 010000 100000
Sampl Rate 10kHz * 00| — (6 Ring 3 5| Minimum/Maximum Reading 0.1000 1.0000 O
Voltage Range 1 ¥ +] 0 - (8) Ring 4 5| Minimum/Maximum Reading 0.1000 O 1.0000 O

Figure 38: Changing measurement source settings per ring (connection).

There is support for 2 pass criteria and device sequences can be triggered before and after
each test.

Sub-Test - Slipring - Unfiltered

Specify the tests to run:  Run for measure time *
@ Time (s) Pass Criteria (1) Minimum Maximum Pass Criteria (2) Minimum Maximum Pre Device Sequence  Post Device Sequence

5| Minimum/Maximum Reading|  0.10000|  1.0000 0| None PSUon Ipsuoff

5. Minimum/Maximum Reading 0.1000 Q*. 1,0000 03| None PsUan PSU Oft

5 Minimum/Maximum Reading 010000 1.0000 (3| None PsUon PSU O

5| Minimum/Maximum Reading 01000 0 1.0000 (| None P5U on PsU O

Figure 39: Setting devices per ring (connection).
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For Pico Scope measurements, the Measurement Trigger can be configured to either just
start measurement on trigger or start and stop measurement on trigger.

Options | XRef | NetList Library |\Sub-Tests| Operator Instructions | Operator Inputs

Sub-Test - Slipring - Filtered

Steps
3 Sub-Test Type Trigger Type Start And Stop On Trigger -
Adiiariced Net List Meastramarit Trigger Source PicoScope - Read Values ¢
Define Advanced Net List Test Channel B &
Measurement Trigger Nolage Honoe 10 m
Report Options :
Start Trigger
Operator Instructions
Trigger Criteria Rising Edge ¥.
Operator Input
BN Etaral Dviiss Trigger Value 3.0000(] v
Stop Trigger
No. triggers to stop after ZEI
Trigger Criteria Rising Edge ¥
Trigger Value 1.0000 (] v

Figure 40: Setting Trigger Input

For Pico Scope measurements, the results can be plotted on a single graph:

Options | XRef | NetList Library |'Sub=Tests'| Operator Instructions | Operator Inputs

Sub-Test - Slipring - Filtered

R Show Sub Test Headings: Always v
Sub-Test Type

Advanced Net List Measurement Show Graph: Always -
Define Advanced Net List Test Plot all results on a single o

Measurement Trigger graph:

Report QOptions Print Graph: O

Operator Instructions Time Base: Seconds .
Operator Input

EMs/External Devices Y-Axis Settings: Auto Y Axis Scale v

Percentage Offset: 10@

Figure 41: Setting graphical parameters.
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Chart showing the resistance data for multiple sliprings:

0.25

Chart Legend

Al
o
AR
| 7<)
A
B
-

LR B AL

0.225

0.2

0.175

Seconds

Figure 42: Typical slipring resistance trace.

4.8.7. REALTIMESCANNINGUB-TEST TYPE

Add a new sub-test and complete the sections for test name and descriptiorséiect Real
Time Scanning from the sub-test type drop down. The Two Wire Mode selectisabitd

as the RTS modules test in 4 wire mode. By default, the test does not check for the presence

of all devices as the system is able to process connections to remotel@sodiynamically.
If you wish to override this, uncheck tiskip Active Xref Pre Chexiion.

Program | Configuration

Part No: | ‘ Revision: | | Description: ‘

Options | XRef | Netlist Library ['Sub=Tests| Operator Instructions | Operator Inputs | Device Sequences
Sub-Test - Sub-test 1

Ste|
Vps Sub-Test Name: Sub-test 1 ‘ Apply
T
b= ]
Real Time Scanning Test Limits Description:
Real Time Scanning Test
Operator Instructions
Operator Input Sub-Test type: Real Time Scanning
EMs/External Devices Two Wire Mode: 0
Skip Active XRef Pre-Check: (v}

Figure 43: Setting up RTS SubTest.

In the Test Limits tab, the user can specify various limits used by the RTS sub-test:
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TEST SYSTEMS

]

Home Utilities

G+ G+ (QEG HHE 8

New Open Import Summary Report Help Save Save Close
= 3 Sub-Tests, etc i As - =

Proegram | Configuration

Part No: Revision: Description:

Options | XRef | NetList Library |'Sub=Tests|| Operator Instructions | Operator Inputs | Device Sequences
Sub-Test - Sub-test 1

2H5E Max Voltage 5.000@ v Apply
Sub-Test Type
Real Time Scanning Test Limits Min Resistance D.OSGE Q
Real Time Scanning Test =

Max Resistance B.SOOE' Q
Operator Instructions
Operator Input Current Limit EOD.OOI}@ mA

EMs/External Devicas

Figure 44: RTS test limits.

The next 4 tabs allows the user to specify the test points to test, operator inputs,
instructions, and device sequences in the same way as for continuity tests.

4.8.8. COMMAND LINE RUNNER

A command line application can be run from an advanced test type, with the realme v
being used to determine a pass or fail. Thkeasurement Sourcés General- Execute
Command Lineand the fieldCommand Linéholds the path to the application to run.

3 progranm: unsaved  Conliguration: ActveX MEAConlig

= O *

Home  Utilities

G G [ § HB8 8

Mew Open Import Summary Report  Save Save Close
. - Sub-Tests, etc = As- -

Program | Configuration

Part Moz Command line icsﬂ Revision: 1 Description: command line test

Options | XRef | NetList Library Sub—Tésts| Operator Instructions | Operator Inputs | Device Sequences

Sub-Test - Sub-test 11

Steps  Please specify the device(s) you would like to measure:
Sui-Test Type r
Setup Measurement Source General - Operator Information Command line app settings
Measurements Execute Command Line
i \ Measurement Source
Pass Criteria

General - Execute Command Line
Report Options

Commiand Line CAME ATV10.9 Releaseh\RunFxtemal Appl
tor i
Operator Instructions Arguments
Operator Input -
[Ms/Cxternal Devices Timeout (<) 5000 il
Kill o erran [v]
Kill on timscul fabort o

Figure 45: Command line set up.
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B Prograns unsaved  Configurativn: ActiveX MEaconliy - r F

Home Uitilities

G G @ E EH8 8

Mew  Open Import. Surnmary Repart  Save  Save Close
- - Sub-lests, etc - As -

Program | Configuration

Part Ma: Command line Llest TRevision: 1 Dlescription: commiand Hne lest

Options | XRef | NetList Library | Sub=Tests| Operator Instructions | Operator Inputs | Device Sequences
Sub-Test - Sub-test 11

Steps Please specify the criteria you wish to apply to the measurement(s}: Apply
Sub-Test Type
Selup General - Execute Command Line ] . T ; - -
Weastirameants In Range 1.000 and 7.000 Measured Value To Test: | General - Execute Command Line -
Pass Criteria tdaasurement lo Lse: Mirimumy/Maximum Reading

ot Opti

Hepait s Comparisen: In Range m
Operator Instructions
Cperator Input Mirimurm Walue: ‘:.DSUGE
LS Mairmum Value: To000f5

Figure 46: RTS Pass Criteria

4.8.9. ADDING OPERATOR INSTRUCTIONS

Operator instructions are embedded rich text documents. The initial screen shows you a list
of operator instructions that you have defined within the test program. Each operato
instruction can be used any number of times across the d e« &nd within a SubTest.
When adding instructions to a SubTest you can define when they are showrSupiest,
post-SubTest, post-SubTest when failed, post-SubTest when passed.

& Program: 10.8.3 ReleaseMKAtest  Configuration: LCRForHenrys.MKAconfig - m] X

Home Utilities

+& @ § HB &

New Open Summary Report Save Save Close

o
Program | Configuration

Part No: MK AT Release Test Revision: Description:

Options ‘ XRef | NetList Library | Sub-Tests | Operator Instructions | Operator Inputs | Device Sequences

Name Description m
Switch 1 to on Prompt to ensure switch 1 is on. -
Edit

Figure 47: List of operator instructions available to program.
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From release 10.14, support for video and documents has been added. To add media,
select the media button and enter the details of the file.

XRef | NetList Libra

o

perator Inputs | Device Sequences

Name: video 1 Sub-Test v
Apply
Description: | video instructic
v 1 5 Cancel
inlz v EER Y Title how to :-
Capt | 5
aption How to do x Medias
. Add Media
Please  veit vigeo : [ 2o veda | B0
" Edit Media
Path To Media CA\Users\davidw\Videos\IMG-0463.MOV [ .| -
Note: Please make sure that the medias are accessible from any network system

Figure 48: Video and document support.

It is important to make sure the media will be accessible from the runner as thesariles
not embedded in the test file. Instead, they must be manually copied thv& runner at the
same location or the files must be selected from a networked drive that can be tewun
from the runner.

The rest of the operator instruction is completed as before allowing the user to enter
formatted text and select a run order.

Options | XRef | NetList Library | Sub-Tests | Operator Instructions | Operator Inputs | Device Sequences

Name: - Run Order: Sub-Test g

Apply
Description: | video instructions
i = Cancel
im|z u = |®|= A Segoe Ul 38 ~-|iz |z ;-

Please watch the video first before

.
running the sub test

how to

Figure 49: Media editing.

4.8.10. ADDING OPERATOR INPUTS

There are 3 types of operator input: Text, Value and Question and Answer. For each type,
you enter the question or message that will be displayed to the operator, alithghe data
entry field appropriate to the input type. Details of the input types are as follows:

x Textinput. This is a simple non-validated data entry.
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TEST SYSTEMS

BB Program: 10.8.3 Release.MKAtest  Configuration: LCRForHenrys.MKAconfig

Home Utilities

+% G § HB B8

New Open = Summary Report Save Save Close

As~
Configuration

Part No: MK AT Release Test Revision: Description:

XRef | Netlist Library | Sub-Tests | Operator Instructions | Operator Inputs [ Device Sequences

L A Apply
siie S—
ancel

Enter Serial Number

Options

Name:
Description: ask for serial number
Enter the operator prompt message: | Please enter the serial number of the product.
Include Text in Filename? Q
Figure 50: Adding operator inputs.

x Value input. This allows a SubTest to pass / fail if the value entered is outside the
specified limits. You can specify the type of limit to be applied, as shown in the
following screen shot.

= Program: 10.8.3 Rels MKAtest C LCl ys.MKAconfig o j =] x

Home Utilities

(+% @ 5 HB B8

New Open Summary Report Save Save | Close
2 = A =

Program | Configuration

Part No: MK AT Release Test Revision: Description:

Options | XRef | NetList Library | Sub-Tests | Operator Instructions | ©Operator Inputs | Device Sequences

Type: Value - Apply
Run Order: Sub-Test ~ _
Cancel

Meter reading

Name:
Description:
Enter the operator prompt message: | Please enter the value displayed on the meter.
Include Text in Filename? [>]

Value Type: Within Range

> Min 1.005]

< Max 1.502]

Figure 51: Inputting numerical values.

X Question and Answer: A question along with several possible answers can be
entered. One of the answers can be set to be the default answer and this one with
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be automatically selected when the operator input is displayed. Answers can also
be set toPass Teswhich allows them to influence the outcome of the test.

& Program: 10.8.3 Release.MKAtest ~ Configuration: LCRForHenrys.MKAconfig = ) X
Home Utilities
New Open Summary Report Save SAave Close
s v
Program | Configuration
Part No: MK AT Release Test Revision: Description:
Options | XRef | NetList Library | Sub-Tests | Operator Instructions | Operator Inputs | Device Sequences
Type: Question and Answer *
Apply
Run Order: Sub-Test ¥
Name: Lamp Colour
Description:
Enter the operator prompt message: What colour is the lamp?
Include Text in Filename? 0
Answer Pass Test Default Answer m
off o o
|
| Red (%] (x]
Green O Q

Figure 52: Creating a guestion with many answers. Each with SubTest Pass / Fail state.

4.9 Adding Device Sequences

A device sequence is a series of commands to be executed on externamerirgernal
devices -eu Z ¢ DJ[*X % VvV JVP }v C}uE +C*S u }Vv(]PHE S]}vU C}
devices available in the drop-down menu that are available.

A single named device sequence can be made up of any number ofazmapbut we

recommend that you restrict a sequence to one device or small group of commanss. Thi

will allow better re-use of commands. For example, if you have dessggjuence to set a

voltage and output, it will not be easy to reuse. However, you could haseparate set

voltage and set current commands, then a new sequence to just turn the power supply on.

This way you could rgte 3Z %0}A E epn% % 0C Z}Vv[ ¢ <p v P ]lvX o°}U ]
need to add a delay to allow a power supply to activate, then it wbaldasy to add to one

% }A E *P%%O0C ZIV[ e <cuv U E §8Z & §Z v Z AJvP &} (Jv u vC
Z A 8} pue 8Z Z}v[ }uu v X

Device sequences may be added within each SubTestiniHe | /£35 Ev ostegdnd «
may be executed as follows:

Post SubTest-Always Executed before always at the end of the SubTest.
Post SubTest-Failed Executed only if the SubTest failed.

Post SubTest-Passed Executed only if the SubTest passed.
Pre-SubTest Always executed at the beginning of the SubTest.
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Home | Utilities

& G G B80G HBE 8

Mew Cpen IrwJu't Summary Report  Help Save  Save Close
- - Sub-Tests, cte e -

Program | Configuration

Part Mo 12345 Revision: 1 Description: [negisation Test

Options | XRef | NetList Library | Sub-Tests Operator Instructions | Operator Inputs | Device Sequences
Sub-Test - Device Sequence

Steps
| Marme Show m

Sub-Test Type

e i | | Switch ON -EM 1A |[P|'c SubTost m
Cantinuity Defaults |
Diefine Continuily Test | m
Continuity Options
Operaton Instructions m
Operator Input

Fis/Faternal Devices

Figure 53: Adding a device sequence to a SubTest.

4.9.1. ENERGISATIOMODULES- DB)[- IFRTTED

Please check if EM cards have been installed in the test system amddestify
which type is fitted. The MKAT software should be configured to theecocard(s)
to allow programming.

A ESE u E upesd §1vAZvV %E}PE uu]vP DJ[*X

EM Cards are installed to provide switching of power and signaluiisc Incorrect
switching may result in personnel injury and/or damage to equipmenPlease ensure
you understand the hardware system configuration first. Remember EMtects will
remain energised unless specifically commanded to be switched off.

4.9.1.1. EM Type D5 (Changeover Contacts) - AM4-0161

SelectDevice Sequence$ab and name the device sequence. GAdk and in the
EM/External Device field seleekcitation Module Changeovdrom the drop-down

list. In the Command field select the required action from thepddown list. For
Switch on or Switch off commands select the required EM Point. Aidko add
more EM contacts/commands or other device actions within the device sequence
ClickApplyto save the device sequence.

For this type of EM, EM point refers to the relay contact number. Thexelfr
contacts per card. EM point (contacts) are determined by the user aderf
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[}

= v
o =z
O

EM1 EM2 M EM4

Repeat for 16 contacts

-----’

®

NC

NO

NC

NO @
NO @
NC
NO

COM P——
@

* All contacts rated up to 5A @ 30Vdc/250Vac .

* Each EM board fitted with 2 off 37Way D Connectors. 8 x EM contacts per D connector (24 pins)
* Total 16 contacts per board — EM 1-8 (top D) EMS-16 (lower D).

EM D5 (Changeover) type - contact arrangement

B Progrom; unsaved  Configuration; 110922 Factory Canfiguration MKAconfig

Home | Ulilities

% (+ (@ 8§ HEH B

Mew Open lmport Surmmary Report  Hel Save Save  Close
- Y SUb-TgsL%, atc A i = Ase -
1

Program | Configuration

Part Mo 12345 Revisian: 1 Description: Enegisation Test

Options | XRef | NetList Library | Sub-Tests | Operator Instructions | Operator Inputs | Device Sequences

Mame: | Power Culpul ON Apply
FM/Faternal Device Command || [EE]ad Cancel
Furitation Module Changeover Switch On EM it 5

Furitation Module Changsover - Switch On

Figure 54: Creating a changeover EM device seguence.

UUT — Relay

PSU

'~

EEM1
o)

|

comjyj Nncy no

/1

EEM2 -I

MK Test Points
112 3] 4 51
o ®

Typical use of EM D5 (changeover) type for testing a relay.
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The above figure shows how two contacts of a D5 EM can be confitutedt a
relay. We assume in this example the PSU is not controlled and its owtput i
permanently on. A test program is created, and two device sequenceseated as

follows:
Relay ON set EM1 & EM2 ON.
Relay OFF set all contacts to OFF.

A continuity SubTest u  Relay OFFis created to test the Relay OFF state as
follows: With no device sequence, both EM (EEM) contacts 1 & 2 will notitcheuk

MK test points 1 & 2 are connected across the relay coil to measurement the relay
coil resistance. Test points 3, 4, & 5 ensure correct OFF state of the contacO.,

to NC - connected, COM to NO - open circuit.

A further continuity SubTestZ oO§ ] & § v §Z Al s <HvVv "Z
ON_ v "~"Z o C K&&_ & -SubTest and@Post-SubTest -Always
respectively. Test points 3,4, & 5 ensure correct ON state of the cordao€OM to

NC - open circuit, COM to NO - connected. At the end of thenoty test, the Relay

OFF device sequence will switch the relay OFF. Screens shown below:

Home  Utifities

o m
G [ [
New Open | _ Import  Summary
- - Sub-Tests, otc
Configuration
Part Nox: 12345-06 Rewision: 1 Desciption: felay lest
Figure 55: Adding SubTédst
& Progeaey ursaved  Configurabon TIDS0E Factory Cerfiguntion MKACoTg - o b4
I
- ] A
L= c § HB8 8
N it Summary Regort Help Save Srage Close
Part No 1234506 Ression: 1 Description: Relay Test
Sub-Test - Relay ON
© | Retay on [Bre SubTest | m
© | molayorr Post SubiTest - Always m

Figure 56: Adding device sequences.

Page 51 © 2023 MK Test Systems Ltd



MKT-601-06 - MKAT Editor User Manual

4.9.1.2. EM Type D12 (Bus A/B Contacts) - AM4-0162

BUS Input connector

SelectDevice Sequence$ab and name the device sequence. GAdk and in the
EM/External Device field seleExkcitation Module A/Bfrom the drop-down list.In
the Commandield select the required action from the drop-down list. For ENtGw
A, EM Switch B and EM Switch Off commands select the redaiePoint. Click Add
to add more EM contacts/commands or other device actions within teeiod
sequence. Clickpply to save the device sequence.

For this type of EM, the EM point refers to the relay contact number. Theré4re
contacts per card. Each can either be not switched (isolated from eths), to Bus
A or Bus B. Ensure you understand how Bus A and B are connetitedsystem
hardware. If connecting buses to a DC power supply. MK normadynraend Bus
A is connected to the -ve terminal as shown below:

BUS B
Repeat for 64 output points
_____ >
RL1A RL2A
L ]
1 ® 1 Output peints
® * . 2
RL1B RL2B
* Contacts rated 12A @ 30Vdc/ 250Vac (with
correct termination)
BUS A * Note: BUS A is normally connected to the —

ve output of an external source.

4.9.2.

Figure 57: EM D5 changeover - layout.

The MKAT software will not allow any contact number to be switched tb Bas A
& Bus B, as this will effectively short circuit the Buses, and power source connected
to them.

BUSISOLATIOBOARDS IFHTTED

Bus Isolation Board(s) may be fitted in the MK equipment to connectisoidte
other third-party measurement equipment to/from the MK measurement leus.,

an LCR meter. Normally, third-party equipment must be isolated from te M
measurement bus via the isolation board to prevent damage to it due to gnerg
present on the bus while performing other tests e.g., High Voltagelation tests
etc.

Isolation boards may also be used to switch in a particular hardware configuati
function e.g., re-routing measurement bus in high voltage systems.

Up to 2 off isolation boards may be fitted and by default are designateBuas
Isolation A and Bus Isolation B. The designation may be modified MKIAT system
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configuration to reflect their actual hardware function e.g., Bus tgmiaA may be
renamed as LCR Meter.

V- (LCR-) NO TN COM

LCR
Meter

NO i coMm

MK Measurement Bus

V+ (LCR +)

I
|
I
Software control | ee—) _
1
I
i
]

Figure 58: Bus Isolation Board - layout.

A Extreme care must be taken when programming Isolation Boards.

Incorrect switching may result in personnel injury afut damage to equipment. Please
ensure you understand the hardware system configurationsfirRemember an Isolation
Board will remain energised unless specifically commanded to wéched off.

To program, seledDevice Sequence$ab and name the device sequence. Glidd and in

the EM/External Device field select General from the drop-down list. In the Command field
select Switch Relay from the drop-down list. Select required isolation boasig(thted
name) and select on (switch device to bus/ perform function) or Offafisalevice/ stop
function). CliclApply to save the sequence.

B Progrem: unsavad  Confiquration: 110826 Factory Canfigurstion MEAcarfig o *

Home | Litilities

G G B80G B8 8

Mew pen Impart Summary Repor Help Save Save Clase
- - Sub-Tests, stc - Asw -

Program | Configuration

Part Mo: 12345 Revisian: 1 Dlescription: Encgisation Test

Options | XRef | NetList Library = Sub-Tests | Operator Instructions | Operator Inputs Device Sequences

Name: |Isa:atiar. ooard B - 0N s
[h/Caternal Device Command _| i
Generzl Swirch Relay felay Bus Isalation B X

Switch an & m

Figure 59: Switching an isolation board in a device sequence.
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4.9.3. TIMEDELAY

Time delays may be added into test programs and/or functions using device
sequences.

To program, seledDevice Sequencefab and name the device sequence e.g., Time
delay-1 minute. Clickdd and in the EM/External Device field sel&#neralfrom

the drop-down list. In the Command field selBalayfrom the drop-down list. Enter
delay time required in milliseconds i.e., 1000 = 1 second or 60000 = 1 minute

4.9.4. INTERNASETQURRENAVOLTAGE

A device sequence may also be used to set the MK equipment internal source current
and voltage (Vmax). For example, the internal source may be used to energise a low-
power device/ indicator. In this case we recommend both current and gelfs&max)

are set in the same sequence.

To program, selecDevice Sequence3ab and name the device sequence e.g.,
Energise 12Vdc Lamp. Cliséid and in the EM/External Device field sel&neral
from the drop-down list. In the Command field sel8et Internal Currenfrom the
drop-down list. Enter current e.g., 100mA. Chad, select General from the drop-
down list. In the Command field seleSet Internal Voltage Enter voltage e.g.,
12Vvdc.

Remember in this example, if 4 wire mode (if available) is selected, eastheire
interface is connected across the lamp - to allow voltage or Vmax dioccofierate.
Always check internal source polarity before connecting across external devices.

Home  Utilities

G O QEG HB B

Mew  Open Impart Summary Report  Help Save Save Closa
% = Sub-Tesis, etc x Az -

Program | Configuration

Part No: Rewvision: Dascription:

Options | XRef | NetList Library | Sub-Tests | Operator Instructions Operator Inputs Dmceﬁequances

Name: | Energise 12Vdc Larmp Apply

Ehd/Esternal Davice Commard l:‘ g Cancel

(eneral Set Internal Current

General Set Internal Voltage

Figure 60: Setting the internal source current & voltage.
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4.9.5. EXTERNADEVICESIFHTTED

MK Equipment may incorporate specified third-party equipment i@ hardware
design. Examples are as follows:

Device Type Manufacturer & Model Function
Power Supply (DC] TTI QL355P Energisation 35V 5A
Power Supply (DC] TTI TSX3510 Energisation 35vVdc 10A

Power Supply (DC] TDK-Lambda GENH 35-25 Energisation 35Vdc 25A
Power Supply (DC] TDK-Lambda GENH 150-§ Energisation150Vdc 5A
Power Supply (DC] TDK-Lambda GEH 150-22 Energisation 150Vdc 22A

LCR Meter Agilent U1731C Capacitance/ Inductance
measurement

Voltmeter London DVM AC /DVM DC DC/AC voltage measureme

Oscilloscope PicoScope 4262 Oscilloscope

Note, this is only a selection of devices available for installation inteddioment.

For example, an external TSX3510P 35VDC 10A power supply may be used for the
energisation of equipment under test e.g., a 24Vdc motor. In most cases this
equipment may be controlled using MKAT software. All equipment thasialied

and available for MKAT control should appeabe@vice Sequencesb.

To program, seleddevice SequenceBab and name the device sequence e.g., Power
Supply ON. Cliekdd and in the EM/External Device field selesjuired devicerom

the drop-down list e.g., power supply. Select the required conunan the
Command field e.g. set a current, voltage, switch output on.

Horng Litilities
Ge G R BEG HE O
5 ests, @ "'-HF
P-fo‘gram Configuration

Mew  Open Impart Summary Repor  Help Save  Save
2 = ub- Tests, e 2

Name:  Sytich PSU ON

[h/Exlernal Device Comimand | [_ |
Powes Supply Sel Cuprenl Currant (41

Figure 61: Setting an external source current (e.g., power supply).
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Note: for most third-party equipment, device sequences are used to set an quiput
set a measurement range, scope time base etc on the equipment. Outpusvaiil
be limited by device specification i.e., PSU output current ipédd to maximum
output of the PSU installed.

To retrieve data back from the equipment e.g., read actual current, read actual

voltage, retrieve a scope trace, create”aE external A] _ ep 5 5 3C %o

define the external measurement source. Remember to use device sequences and
D[] £§ Ev osecthif insthe SubTest to the set the device output or set up

range etc.

4.10 Importing Sub-Tests

Sub-tests, Operator Inputs, Operator Instructions, and Device Sequences can be imported
using thelmport Sub-Testbutton, shown below.

B Program: target2 MKALest  Configuration: SourceLibraryConfig MKAconfig
Home Utilities
m 2
G 5% (a BE 8
New Open kummary Report | Save S}\wu Close
& 5 v S+ 5
Part No: Test program Revision: Description:
Name Type On Pass On Failure Includs in Re| m
1, Basic Operator Instruction Continuity Stop Test f Stop Test ¥ 0
2 Continuity - Copy Continuity Stop Test “ | Stop Test v [v]
CTE scarch | Displaying 2 of 2 rows E}

Figure 62: Import of SubTest's.

This feature allows sub-tests from existing programs to be imported. Any associated
operator inputs, operator instructions or device sequences that are used in thetselsub-

tests will be imported as well.
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B3 Import from test program = (] K
Select the test program to import from | CAMK AT\10.9 Release\Library\SourceLibrary.MKATe: ~

Sub-Tests | Operator Inputs Operator Instructions | Device Sequences

Select the sub-tests that you want to import from the list below.
Please note that Operator Inputs/Instructions and Device Sequences attached to these sub-tests will also be imported.

Item to import Import

Continuity Basic
Basic Operator Input
Basic Operator Instruction
Continuity with Device Sequences and Op Instructions
Advanced with Device Sequences and Op Inputs

Continuity - Copy

0000000

Basic Device Sequence

Select/Deselect All
o]

Figure 63: Importing SubTest's from another program.

Operator inputs, operator instructions and device sequences can also be imported
independently of their associated sub-tests if required.

If the source program is changed, there is the option to update any changes to theeahpo
sub-tests. This is done by selecting the Import Sub-Tests button again and dablavai
changes are listed under the Updates tab:

B3 Import from test program = ] X

Select the test program to import from  C:\MK AT\10.9 Release\Library\Sourcelibrary. MKATe: *

' Updates] Sub-Tests | Operator Inputs | Operator Instructions | Device Sequences

The below items have changed since they were last imported, select which ones you'd like to update:

Item to import Update
Continuity Basic [x]

Select/Deselect All
o]

Figure 64: Updates tab.
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4.10.1. AUTOMATICALINPDATHESTPROGRAMS FROMASTER

PROGRAM
Changes made to the master template can be pushed to all child programs that ighporte
from the template.

The import window shown below lists all test programs that have imported ftois
template.

If the child program has nothing to update from the template, they beéllmarked ad his
item is up to date

Where updates are available, there will be the option to update the child program.

The Break Linkoption removes the link between the template and child program and
prevents it from appearing in the update listing again.

A5 Import from test program O X
What would you like to do? | View/Update items which use this Test Program v
Select the folder to scan for test programs ~ C:\MK AT\10.10.1 Release\SAB-T26 _
Filename Version Update Break Link
C\MK AT\10.10.1 Release\SAB-T26\Child6.MKAtest 17 o 0
CAMK AT\10.10.1 Release\SAB-T26\Child5. MKAtest 17 This item is up to date 9
CAMK AT\10.10.1 Release\SAB-T26\Child4. MKAtest 17 This item is up to date 9

Select/Deselect All
Coc

Figure 65: Automatic Updates.
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4.11 Sub-Test Cloning

Sub-tests can now be cloned from release 10.13. This allows the same test to be run
multiple times but using a different range of test points:

2 Program: OffsetProg (2. MKAtest  Configuration: Offset Test (2) MiAcondig - o x

Homa | Lhilities

G G O E B8 B

New Open Impart  Summary Report | Save Save | Close
. © | Sub-Tests. éte - ke -

Progamy Configuration

Part ho: OffsetProg Revision: Descriphon:

ons | XRef | NetList Library [SUbSI@sts) Operator instructions | Operator Inputs | Device S

- - = Inchsde =n
Nama Type On Pass O Failure Requires Sub-Test
Results
. Continuity 1 Continuity Mot Spb Test Mast Sub Test - Mone
2 rtiauity 1 Clonet Clane Test Point OMfset; 10 EM Offset: 0 [+]
3. inuity 1 Chona2 Clane Tast Pe EM Offset: 0 (/] m
4 inuity 1 Cloned Clone Test Pox EM Offset: 0 [v]
5 Sharts 1 Shert Cirewit Mext Sub Test Nt Sub Test - Mone r-;—.-m,—.ge\:.--'[
Bttt
& Sharez 1 Clone? Clane Test Point Offsen 50 EM Offset: 0 [v]
T Sharts 1 Clone2 Clane Test Point Oset: 60 EM Offsat: 0 [+]
8, Sharts 1 Clone3 Clane Tost Paint Dffzat: TO EM Offsat: 0 [+]
3 irsilation 1 Insulation Next Sub Test ekt Sub Tast None
10, nsulation 1 Clonet Clane Tast Point Offset: 70 EM Offset: 0 (/]
n nsulation 1 Cione? Clong Test Point Offsat: 80 EM Offset; 0 (/]
12 nsulation 1 Cioned Clana Test Poins Offset: 30 EM Otfset: 0 [/]
Search; | - 3 | Displaying 12 of 12 rows [ﬁ

Figure 66: Clones 1

To clone a sub-test, edit the master sub-test and then select Add on the Sub-Test Type
screen.

=
Home Utifitios

1 1 3 —
Ge G < B HEHB 8
Hew Cpsn Impart Summary Report  Save Sawve Chase
. . Sub.Tosts, ste . s -

Program | Configuration

Part ho: CifsetProg Revision: Description:

Options | XRef | Metlist Library Sub-Tests Operator Instructions | Operator Inputs | Dev equences

Sub-Test - Continuity 1

Ste|
_P' - Suib-Test Narma: Continity 1 Apply
Sub-Test Type
Cantirmity Defaults Description: m
Define Continusity Tess

Continuity Cptions

Operater Instructions Siti-Tast typidc

Ogperator Input Twos Wire Merde:
EMs/Extarnal Devices

Sub-Tast clones with offsets

EM Offset
applied: .

Continuity 1 €

0 I=v 0}

[
[ b

Continuity 1 Cloned Ui

Figure 67: Clones 2.
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The only parameters that can be altered for the cloned sub-test are:

X Name
X Test Point Offset
x EM Offset

All other parameters remain identical to the original sub-test.

The original sub-test does not run, it is just used to specify the test parameters. On Pass
branching is triggered if all associated cloned sub-tests pass. On Fail branching is triggered

as soon as the first cloned sub-test of a group fails.

5  UTILITIES MENU
0] IJvP }v 8Z h3]o]8] « u vu o0O0}A-
test results". See the following screenshot:

e+ 8} SA} M ESVEGH }%

&I Program: unsaved  Configuration: PSU_config.MKAconfig

Home Utilities

Ex

APG  Verify test
+: results

Program ' Configuration

Description:

Part No: 10-10 TESTING Revision:

OptionleRef NetList Library | Sub-Tests | Operator Instructions | Operator Inputs | Device Sequences

Test Point Range:
1 = Default Report: | Default - MKAT Report

From: 1 EI To: | 10245 Run Count:

¥ File Save Options

¥ Auto Export/Report Settings

4. Test Program Masks

Test Point From Test Point To Test Point Mode

Export ¥

Figure 68: Utilities menu.
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5.1 APG menu option
Ao SJvP 8Z A~ W' u vu }% §]}vdédwjomerE oiivedifferehty3RG
options. These options are not covered in this document. Please instead refer to the
following documentation for a description of these options:

1. MKAT Standard APG Manual

2. MKAT Component Library Manual

3. MKAT active component APG and File Structure Reference Manual
4. Gen 2t Active component APG and File Structure Reference Manual

5.2 Verify test results menu option.
No S]vP §Z s E](C_ }%S]}Vv }%o ve ] o}P 3}31%0}A v AR 3]}v
result file. Once selected, the software will run a check to ensure the results haveemt b
altered externally and notifies the user of the result.

6 (CONFIGURATION

Configuration features are covered by the Runner manual so please reff@KAd Runner
Software Manual.docfor details.The only exception to this is System Mask which is not
currently available in the Runner.

6.1 System Mask

A test point or range of test points can be added to the system mask table wie@hsthat
they become globally masked and will be excluded from all test prognamsn the system.
Note that masking can also be applied to individual programs as edtlmtheCreating a
programsection.

To add an entry, select theddbutton and enter a Start Test Point and End Test Point. From
the Apply Tadrop-down menu select whether the mask should apply to two wire, four wire
or both and then select the Apply button to confirm. The mask can be changegitheEdit
button and removed using thBeletebutton.

Figure 69: System mask 1.

Page 61 © 2023 MK Test Systems Ltd



MKT-601-06 - MKAT Editor User Manual

In the example below, test point 1 has been globally masked for batid2l wire tests, test
points 2 to 6 have been masked for 2 wire tests and test points 9 and 10 have laskadn
for 4 wire tests:

Figure 70: System Mask 2.
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7 NOTES
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