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Overview

A large private defense contractor in India developed u plun to automaute Environmental Stress Screening
(ESS) of u broud runyge of products including Electronic Warfare Systems, Missile/Launcher Interfuce und
Control units und yeneral Ground Support Equipment. To uvoid multiple bespoke development cycles for
euch product type, the contractor’s strategy envisioned d test platform that would be flexible enough to
uddress u wide-runge of ground support electronics. To increuse the value of the investment in the test
platform, they wunted to be dble 1o provide for the testing of multiple devices in purdllel while creuting u
common hardware plutform that could be eusily configured to support new test requirements in the future.
As this wus u test platform that would have wide usuye throughout their orgunization across multiple projects,
u stundard software platform including a common operdtor interfuce und report generation tools wus
desirable in order fo creute a common infrastructure that could be eusily supported.

With limited experience in test development und u luck of resource bundwidth, the contractor reached out to
AMETEK to ussist in ussessing the project objectives. Working us un extension to the prime’s engineering teum,
AMETEK provided detuil to the plun which included the generution of u test requirements document from
which u core system architecture wus defined. By utilizihg u common hardware framework bused on AMETEK
Programmuable Power and VTl Instruments as the foundation for the development, AMETEK wus dble to deliver
the first system within nine mMonths, one month in udvance of the contractor’s deudline.

Project Scope

The broud level system requirements included the delivery of un Automuted Environmentadl test system with a
high power rack that could directly interface with a customer-supplied environmentul chamber, cupuble of
testing up to 12 devices-under-test (DUTs) in pardllel. Additiondlly, the system heeded to integrate the followiny
cupubilities:

e Remote monitoring of testing using u video cameru capable of zoominy, cupturing und storing videos
of the test process. This ullowed customers to withess the testing in redl-time while beihg uble to view und
unulyze duta without heeding to visit the test lub

e Ability fo expund the system to test more than multiple units in pardllel to increuse production throughput
us demund increuses

e An input/output inferface (Muss intferconnect ussembly) that could be configured to test different DUT
types by chunying d single test adupter or cuble harness

e Customizuble report generution in which the DUT test results were combined with the environmental
profile

e Simple configurdtion of temperature profiles through an infuitive graphical user interfuce

o A test urchitecture that wus capable of exercising u wide-range of test articles including but not limited
to Power und Computation modules, and preferably a modular architecture that could be scaled to
udupt other module types

e A robust soffware framework with tools that could be eusily configured by operators to choose different
test progrum sets us heeded

e The dbility to execute u system self-test with fault isolution identificution

To develop the Acceptunce Test Procedure (ATP) for euch DUT, the current manudl test infrastructure was
unulyzed ulony with the typicdl list of I/O for the DUTs.
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System Overview

AMETEK's FlexSys™ core ATE system wus used us the foundation for the test plutform to reduce time to
production reudiness. FlexSys makes use of common, pre-engineered building blocks to jump sturt the
development cycle. A FlexSys system is u fully documented plutform that includes the fest instrumentation
required to simulute und ucquire DUT signuls and wiring to a mauss inferconnect. A stundard configuration
includes the followiny:

e Inteyruted 19" rauck

e Power distribution uhd munugement
e 6.5 digit DMM

e 8 chunnel, 500 kSu/s AWG DAC

e 256 chunnel 2-wire multiplexer switch
e 40 Form A, 16 Amp relays

e 320 Form A, 2 Amp relays

e 4 chunnel, 200 MHz oscilloscope

e 1.5 kVA AC source

e 850 W DC source
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e 18-slot muss interconnect with system wiring harnesses = |l —‘
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e Industrial PC with 8-port seridl interfuce
o AMETEK Common Test Soffware executive

The FlexSys core mukes extensive use of industry stundurds such us LAN Extensions for Instrumentaution (LXI) und
is modular, sculuble und cun be eusily modified, providing the puth for growth uand expunsion desired by the
contructor. AMETEK VTI Instruments EX1200 series provided the core signal switching und instrumentation. The
ESS configuration udded u high power ruck option with an AMETEK Sorenson 10 kW DC source und loud und
AMETEK Cdliforniu Instruments 5 kVA AC source used to provide power to the DUTs.

Software Overview - AMETEK Common Test Software (ACTS)

Since the test system wus infended for use in u production environment, the contractor required u software
plutform und graphicul user inferface that was intuitive und edusy-to-use for operators und techniciuns.
Furthermore, the plutform needed to be extensible, uccommoduting the neur-term target of testing 12 DUTs,
with the dbility to expund to udditiondl types und numibers of devices.

ACTS is u reudy-to-run fest management environment for orgunizing, confrolling, und executing automated
tests for prototype und production hardware validation, und ESS cycling. Built on a high-speed, multithreaded
execution enygine, ACTS delivers the performunce to meet your most rigorous test throughput requirements.
ACTS is ulso completely customizable, und cun be eusily modified und enhunced to mutch specific heeds,
includinyg customizing the operutor inferfuce, yenerduting custom reports, aund modifying segquence execution
reguirements. Using ACTS, you cun focus your engineering efforts on more importunt initiatives, while ACTS
Maunuges the common test munugement tasks.
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Current Date & Time 02\03\2017 12:45:45

Test Time Log Execution View  Report View
Start Date & Time 0210312017 12:45:45 StepID |Step Name
End Date & Time
Execution Time ., .
(HH:MM:SS) 23
UUT Infor

PartNo.: cED8I067-001
Serial No. : 28K789
Socket No.: 1
Work Order No.: 456789725
Sequnce Name: DTS_DMM_TEST_Pass.seq

Test S
Software ID : SED6788-001
Test Station ID  CSA1259-001

Low Limit

Measured Value

High Limit

Status

Pass

p
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Test In Progress...

User: Karthik Executing: Serial port 5 Test at 9600 Baudrate | Number Of Tests: 46

Tests Failed: 1

Tests Completed: 34

© 2016 Copyright Ametek Inc.

ACTS includes pre-configured medusurement specific steps for muny common test requirements such as
Meusuring u voltuyge through u specified switch path. By using this architecture us a common test platform,
the contructor wus uble to reduce the time spent on operutor truining improving overdll munufacturing

efficiency.

The contructor infended to use this system
aurchitecture us the busis for future production
regyuirements und thus reguired u platform that
could sustuin u lony-life cycle. The ACTS plutform
implements u Hardware Abstraction Layer (HAL)
is a dynhumic datubuse that resides between the
upplicution code und the physicul hardware/
instrumentution. The code implemented for the
HAL hus complete flexibility on how the test step
behuves with pre-defined meusurement-specific
steps for building mauny stundard test sequences,
such us meusure voltuye ulony u specified switch
puth,

Figure 1 describes the ACTS framework. The test
operutor hus uccess to the GUI thut starts/stops
the test. The seqyuence editor is only uccessible by
uuthorized developers. System configuration files,

Configuration Files

CRC Check

Process Models

Operator Access

Main Operator Interface
Select, Run, Stop, Monitor

]
Other Operator Interfaces
| ATP, Sefftest, Cal.. |

Developer Access.

Create, Modify, Debug

Instrument Editor
| Add, Delete, Modify

Administrator Access

N
User Management Editor
Add, Delete, Modify

Report Generation

Error Log

Hardware Abstraction Layer

IVliinstrument Drivers

~] Password
Test Sequence Editor _
d

upplicution code und device configuration files are

contdined in libraries resident on the host controller,

only uccessible by unyone with administrator auccess.
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B3 Confirm Test Setup x
INSTRUCTIONS
1) The LRU contain static- sensitive
devices, Care must be taken to protect
electronic devices from static
discharge during handling.
2) Refer 518097678-001 for further
engineering Instructions.
<< Back Confirm [ Go Yo Malin Screen I
Instructions:
lM.ILe sure that setup is as per the displayed image and dick "Confirm® to proceed.
LRU Information
Socket No Part Number Serial Number WO Number Part Description
1 104100186406 SEDOO04S 772043 oM
104100186407 SEDOO04S 772043 DRRC
Signal Connector Power Connector
no1 noz nes o4 nos nos nio ni niz
1201 7oz 1203 104 1205 1206 1710 nn 212
<< Back Continue l \ Cancel ]
Name of the standard
AAFL_Sampld
ESS Profile Configuration Segment
1 | |[E/JEvent
Segment No Function (DegQ) p Event Event Type Event Time (min) e g
1 Ramp  30.00 1.00 TRUE Time 0.00 | Owell _|Function
1 Owell 30,00 10.00 TRUE Time 0.00
2 Ramp  40.00 1.00 TRUE Time 0.00 4 0 Duration(min)
3 Dwell 40,00 10.00 TRUE Time 0.00 BEEE -
Ramp  50.00 100 TRUE Time 000 EL, 2t s
s Dwell 50,00 10.00 TRUE Time 0.00 . 0 Event Time
Add Remove
Replace Insert
Number of Cycles
-,
EL
Tolerance%(+/-)
5
d s |

Time(HHMM)
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ACTS ulso provides the followiny
feutures thut were required for
a successful installation at the
contructor’s site.

e Test results stored in u generic file
formut, which cun be inteyruted
with any DBMS software

o Stutisticul unalysis of sequence IDs
which dllows for detuiled review of
historical test datu

e File inteyrity check preventing the
executfion of uhauthorized dltered
test code

o Automutic check of cdlibration
status preventing tests from
executing if uny test instrument is
pust due for cdlibration

e |Interactive puperless work
instructions that can be referenced
by un operutor during test setup

e Visudl indicution und directions
tfo muke hecessary conhections.
Automautic check of required
conhnections to DUT. If uny
conhnection is hot properly Mude, the
test will be prevented from starting

e Environmentul Stress Screen profile
definition und execution

e Video cumeru pluy-in utility
supporting live remote viewiny und
playbuck of test operution
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Results

The contructor did not have interndl resources uvdiluble to complete
the system, which included the fest program sets for the various LRUs und
turned to AMETEK to supply the turnkey system. A disciplined upprouch
to the project, in accordance with AS9100 standards, included monthly
reviews of the project dushbourd with the contractor’s Quality team.
Significant milestones were reviewed, und uny uctions/decisions
reyuired to keep the project on track were routinely conducted.

AMETEK's deep und well-vetted supply chuin wus tusked to meet the
agyressive schedule.

AMETEK's munufucturing feum completed the delivery of the first system
within nine Months of receiving the order, which wus one month uheud
of schedule. The ucceptunce inspection und testing ut the contructor’s
facility yielded zero defects. The contractor commented that they
“observed very good teum coordinution from AMETEK und the speed
with which your teum wus uble to yrusp the requirements wus excellent,
Our CEO hus uppreciuted the system provided by the AMETEK teum
und hus given the go-uheud for quick implementution (ut aunother site)."
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"We olbserved

very yood teum
coordination from
AMETEK und the speed
with which your teum
wus uble to yrusp

the regyuirements wus
excellent.”

- Quulity Myr

AMETEK

AMETEK Instruments Indiu (P) Ltd

Divyusree, NR Enclave,
Block-A 4th Floor

EPIP Phuse I, Whitefield
Benyualuru - 560066
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