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Peter van Oostrom.
pvanoostrom@e6tlengineering.com

Realization of a Fully Automated High Speed In-line ICT & FCT
Test System using fastATE , PXI, LabVIEW and Teststand.
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Who we are

About us

DigiProces SmartLift®

EMS ELECTRONICS PVT. LTD.
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Who we are

About@

Headquarters Employees

Barcelona Catalonla (one of the main driving 15 highly skilled Soft & Hardware eng.
forces of the economy in southern Europe) + 98 Group resources

35 Years experience International since 2009
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35 countries worldwide



Who we are
About us

“ We supply innovative products to
test system engineers worldwide, by
combining modular technologies
with a focus on ease of integration,
so they can save resources and

time while developing and building
their ATE'S".

David Batet
General Manager
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About us

"6TL fills the gap between the test
experience in the Lab and the
corresponding experience in
Production Testing”.

Enrique Osorio
R+D Manager SA Sistel
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\What will be covered.

- Terms explained, ICT, FCT, DFT, DUT, UUT, MIC, 7astATE.

- Example of a project we did and how we did It.
- Design for testability
- Specifications
- Test Platform selection
- Instrumentation Selection
- Quote & PO
- Scheduling
- Test sequence definition
- Fixturing manufacturing
- Debugging
- Delivery and Commissioning
- After sales services

. Latest news on combinational test (ICT + FCT), Premiére 6TL-24
6t-|_eg30nclu3|on and Questions. 6 @
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\What will be covered.

- Terminology explained, |CT, FCT, DFT, DUT, UUT, MIC,

fastATE.
. |CT stands for In-Circuit test.

6tl.es 7 @



NIDays 2015
Typical SMD production line.

Defect type 7. Inspection Station :

Soldering defects |CT/FCT EleCtrlCal Test
U el Qcaiaar '
SsiGeRifenter
Inspeeation Station
Pigke&ieht|aeier
Irspeetion Station
Retkssasidaren

Solder quality
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Component defects
Lifted lead

Missing component 4
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6TL-MTS-30 ICT Module.
(In-Circuit test)



T - Design For lest.
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Add Test Points for ICT
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\What will be covered.

- General terms explained, ICT, FCT, DFT, DUT, UUT, MIC,
fastATE.

. ICT stands for In-Circuit test.
. FCT stands for Functional test.

6tl.es 10 @
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Defect type
All ICT failures but inaccurate so difficult to trace.
Analog additional testing

Wrong oscillator frequency

Analog signal clipping/distortion
Amplifier gain or bandwidth issues
Drive currents of power output circuits
Potentiometer adjustment issues

Issues with digital circuitry such as:
Signal timing (design or component related)
Communications problems (Ethernet, DeviceNet,
Serial, etc.)
running tests at real speed
Real condition testing
Under climate control
With loads and high power
Push buttons automatically

Annalise data, video, communication etc.
6tl.es
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\What will be covered.

- General terms explained, ICT, FCT, DFT, DUT, UUT, MIC,
JastATE.

- |CT stands for In-Circuit test.

- FCT stands for Functional test.

- DFT stands for design for test (Tooling Holes, Test Points, Board Stress)
- DUT stands for device Under Test - UUT stands for Unit Under Test

- MIC stand for Mass Interconnect.

Terminology

ITA
ENCLOSURE PATCHCORDS

6tl. _ A @
oS INTERCHANGEABLE TEST ADAPTER (ITA) |
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\What will be covered.

- General terms explained, ICT, FCT, DFT, DUT, UUT, MIC,
fastATE.

6tl.es

- |ICT stands for In-Circuit test.
- FCT stands for Functional test.
- DFT stands for design for test

. DUT stands for device Under Test - UUT stands for Unit Under Test
- MIC stand for Mass Interconnect.

- 7fastATE is a modular concept developed by 6TL Engineering enabling

engineers to build new test systems in record time.
o Modular
o Scalable,
o Flexible,
o Reliable

o Future proof 75 /w
o Standardized concept (Building Blocks)

15
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fastATE® technology is Modularity.

6tl.es
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\What will be covered.

. General terms explained, ICT, FCT, DFT, DUT, UUT, MIC,
1astATE.

- Example of a project we did and how we did It.

6tl.es

- Design for testability

- Specifications

- Test Platform selection

- Instrumentation Selection
- Quote & PO

. Scheduling

. Test sequence definition

- Fixturing manufacturing

- Debugging

- Delivery and Comissioning
- After sales services . @
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DFT - Design for testabllity

Video Buffer

1.1 Handler Issues
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According to SMEMA, transport requires edge
clearance on two parallel sides of teh UUT of

4,75mm (0,187"). Best along the longest
edges of the UUT to prevent sag.

In our systems, minimum 4mm are required.

In the case with odd shaped boards two
solutions exist:

_ Use break away rails that comply with the
above

_ Use a custom or universal carrier to move
the UUT into the machine.

DUT "W" + 1
DUT "W"
9 Toolingpins __ 111 Conveyor guides
J4 N R /" Conveyor belt
pat | “ P e g
= lﬁ‘ A Conveyor puley
E ﬂ ~_ Betof test probes
T / i
_1! 15 %
R _Fixture enclosure
9
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::g . " Transport area
"m.] Test probes area

Add Test Points for ICT
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Specifications.

Layout Product

o
| | ICT  Buffer FCT FCT | Buffer '
Inspection Conv.| Togt Comv. Tast Test Conw

WL S T, N TR N ..-.:.-.. 7o i I T Do g

Platform ? Instrumentation ?

Minimal output of the line 1 product every 50 Seconds.
|ICT Tact-time was calculated to be max 20 seconds
FCT Tact-time and programming was +/- 40 seconds

6tl.es 20 @
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fastATE® Always the right base platform for the job.
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oTL-33

Main Features

- In-Line test handler

- 3.000N Press down force

- Max PCB size: 350x450mm
- Automatic transport belt width adjustment

- Optional matrix or barcode reader

- Multi-station operation with by-pass

- Handling time: 4s

- Fixture exchange time <1 min

- 24U 19" free rack space

- VPC 9025TR style MIC receiver with 25 slots
- Test rack manager (P/N H71000701)

- TFT, Keyboard and mouse inside or outside on a height adjustable support

- UPS 1000VA @
6tl.es 22 [ ]
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61133 Modularity ‘

bi~dve o
- Independent modules |
- Working as a team
- With edless possibilities

3|
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61133 Optional Bypass conveyor.

(i —

- Bypass conveyor
- Reduced factory Floor space >75% g
- Optimizes the loading process

V| Brand X s

Nai iny

LR
P | Brand X a~ —n ]
’ﬂ#““ g |

Brand X i~ v
s 8

L]
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Space saving bypass

Optimal production cycle example (3x equal test)

Pass Through (No testing)
Load station 3, move into test position, start test.
Load station 2, move into test position, start test.
Load station 1, move into test position, start test.
Station 3 test finished, unload and reload.

Optional Return conveyor.

S RCI SRR

6tl.es



Consultancy

Specifications.

Product

Platftautfio6hL233

|ICT Tact-time was calculated to be max 20 seconds
FCT Tact-time and programming was +/- 40 seconds
Minimal output of the line: 1 product every 50 Seconds.

6tl.es 26 @
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Space saving bypass

Optimal production cycle example

1. ICT(1-20s) if pass Move to (3-40s) FCT/Programming
2. 1CT(1-20s) if pass Move to (2-40s) FCT/Programming
 Unload (3-40s) FCT/Programming = Pass/Fail
3. ICT(1-20s) if pass Move to (3-40s) FCT/Programming
« Unload (2-40s) FCT/Programming = Pass/Fall
Etc. one every 20s + (handling) = 30s a board is tested.
Handler software works, in the basis, like with 3 elevators

oA

Station 1 Station 2 Station 3 (%
ICT FCT FCT




Consultancy

Specifications.

Product

Platform 6TL-33 Instrumentation ?

|ICT Tact-time was calculated to be max 20 seconds
FCT Tact-time and programming was +/- 40 seconds
Minimal output of the line: 1 product every 50 Seconds.

6tl.es 28 @



onsultancy towards instrumentation
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Consultancy

J
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Consultancy

Consultancy towards instrumentation

Alternatives
- R&S®DVM400 Digital Video - Pros
Measurement System . High performance
- \Versatility
- Cons
- Complicated integration
- High price

. Over dimensioned functions

6tl.es 30 @
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Consultancy towards instrumentation

Alternatives

- RT-AV100/101 - Pros
- All-in-one
- Competitive price

. Cons
- Long cycle time (Slow)
- Not flexible, Closed software
- Support only local

6tl.es 31 ('ii!




Consultancy

Consultancy towards instrumentation

Winner NI Hardware

. NI PXle-1491 NI PXI-5124 iRl
- HDMI and Mobile - 100 MS/s, 14-Bit Digitizer/
Protocol, Digital Video Oscilloscope

Analysis

6tl.es 32 @



Integration

Virginia Panel Corporation

fastATE® is Reliability with @hes
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_ _ Integration
Consultancy towards instrumentation

Winner NI Hardware

- NI PXle-1491 - NI PXI-5124
- HDMI and Mobile - 100 MS/s, 14-Bit Digitizer/
Protocol, Digital Video Oscilloscope
Analysis

=
@

e o - |



Integration

ICT Module
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Quotation and Order received.

| need it,
I've paid,
| Want it

6tl.es 36 @



Quotation and Order received.

fastATE® enabled us a realisation time off 6 weeks.

(=) Micrasoft Project - 5626_PROJECT.mpp
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Communication

- Effective communication. o [ | sy | i | s, | o | ) s
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| YAV Modules
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| PROJECT SPECIRCATIONS
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benefits

fastATE® a concept with benefits?

* Thanks to our modules, additional Platform design
Engineering is reduced to a Integration design —
minimum, so that the test Mass Interconriéct aesio
engineer can reduce time on each Test automation

and every step he needs to cover Electrical Diagra

to complete his turn-key test Pneumatic Design
solution Electrical cabinet design & Build™

Pneumatic cabinef’
Safety integration

« \We provide LabVIEW and DEVERSe MM interfacing
TestStand drivers, Direct Can or RF test design
DLL's drivers to control, set-up and  [aSEElEE

maintain the entire tester
architecture. Development Effort And Time

E = Development Time
- = Time savings using @STATE
@

Traceability™

technolo
6tl.es 39 gy



fastATE® technology in use.

Do not start the design
of your ATE from
scratch anymore!

How ?

1) Choose a Base platform
(In-, Off-Line, Table top)

2)  Add 6TL Modules to
customize the selected
Base Test Platform.

3) Add the needed (PXI)
Instrumentation.

4y  Define MIC Interface and
cabling solutions.

5) Control the whole test Manage the modules the

system with LabVIEVV over same way gou do it with
PX! instrumentation
CanBus.

6tl.es 40
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Integrate your ATE by using high
fevel blocks (modules!)

fastATE

Technoiogy

Reduce the
wiring of
your ATE!
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Max. flexibility




Interconnection.
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Assembly




Fixturing

ICT Fixturing

44
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Fixturing

FCT Fixturing

45
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software implementation ICT

Easy Programming & Short Learning Curve

LTI

T
W

wl

R

COMPUTER INTEGRATED
TEST ENVIRONMENT
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software implementation FCT

Test sequence implementation

with: NATIONAL INSTRUMENTS™
TestStand

. Voltage & Currents _ : HIIIHHI.} USSR !H!Hl
- Infrared port — a| = Qs
- SCART == ST
- HDMI - E | = =R
. USB = |
. SPDIF h
NI's Video Measurement Suite | === ™% =% "% el
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CERTIFICATE

We. Oleg Arefay

Vo — g T g ] b —

6TL-33

Teat Handier with By-pass

I
CERTIFICATE

Mr. Konstestin Melekhin

- —— e T — b ] . - —

6TL-33

Test Handler with By-pass
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Short movie after installation. 4

6tl.es 52 @



Ml

NIDays 2015

Reaay for H|h VoI Ime

o
AP




NIDays 2015

Questions ?

RisktEtorOsf-8ifelg AwitinzaiechHigst SpseairtdnECC/RE&ET T
Tess GYs@Mmusimg fastATE,, X, b/ N s Teesttsttamg].
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Combinational Test (ICT + FCT). 6TL-24
In one Test System, 6T1-24.

6tl.es 55 @



Combinational Test (ICT + FCT). 6TL-24
Build-in dual stage functionality

Stage 1
In-Circuit Test ##1' J

7.62mm

)

‘ ==
ModelNo..  POGO-1 POGO-25 LTP-25
TestCenters: 075 (1.91) 100 (2.54) 100254 (8
6tl.es 56



Combinational Test (ICT + FCT). 6TL-24
From Off-Line to In-Line

rren ke

technology



Combinational Test (ICT + FCT).

- Avallable options in this test system

1.

2.
3,
4.

Do the ICT test only
Do the FCT test only
Do a combinational test ICT and FCT
Do an optimized combinational test, clever ICT and FCT

- Standard combinational test sequence ICT+FCT.

1.

3,
4.

Do the ICT test (20 sec) and when it passes do the FCT test (40 sec), when both pass (60
Seconds) the UUT is tested PASS.

Repeat this until the ICT test passes X times (5 times by default) when the ICT test has passed X
times in a row we skip the ICT test and do only the FCT test. (production process under control)

Do only FCT test until fail then do ICT test on same board to find the fault and reset the value X.
Goto step 2

- With the optimized combinational test you save 20 seconds or 33% testing time

- This enlarges the efficiency and output of your production line.

- The better you have control over your production process the higher your output.

6tl.es



