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Basics of In-Circuit Test
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Intelligent Boundary Scan Solutions®

 In-Circuit Test uses electrical test methods on printed circuit board assemblies
» ICT isolates components so each can be tested individually without influence of its
surrounding parts

ICT Strengths

— Simple test generation
— Good fault coverage
— Fast throughput

— Excellent diagnostics

Test Coverage

— Full shorts test coverage

— Open device pins

— Analog component value and tolerance
— Digital component functionality

— Boundary scan and Built-In Self Test

— Full cell memory tests

— PLD programming

Loaded PCB ",
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Intelligent Boundary Scan Solutions®

* Loss of access due to increasing board and device
package densities

— Need for reduced access tests and cluster tests
* In-system programming of FPGAs, CPLDs, and Flash
« Support of advanced test methods and standards

— |[EEE 1149.6, 1532, STAPL

=» Alternate techniques needed to address ICT gaps
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Intelligent Boundary Scan Solutions®

- Employment of supplemental test/inspection techniques
(such as Boundary Scan, AOI, and AXI)

 ICT can be enhanced with added value techniques like
Boundary Scan and FLASH / PLD programming

* Implementation of a distributed test strategy
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Basics of JTAG/Boundary Scan
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Benefits of Boundary Scan:

— Low ATE and test development costs
— Electrical test access to hidden pins (e.g. BGA)
— Improving time-to-market

— Provides easy access
to BIST resources

— Provides access for
In-System Configuration

In-Circuit-Test Boundary Scan Test




€ i Boundary Scan (JTAG)

Intelligent Boundary Scan Solutions®

+ Find structural faults (stuck-at, open, short) on the PCB
* Full access not required in all cases

* No “back-driving”

- Test execution is a matter of seconds

* |nput: CAD data and BSDL files;
automated test generation (ATPG)

- Use throughout whole product life cycle (PLC)
* Requires UUT to be powered up for test
+ In-System Configuration — additional cost savings
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Intelligent Boundary Scan Solutions®

Boundary Scan in A r—— A e e Boundary Scan in
Service FRpalnBiation Design phase the Lab
BScan Remote SYSTEM CASCONTM BScan Tester for

Diagnostic Boundary Sc. Infrastructure Rapid Prototyping

ﬂ Mobile BScan El BScan Flash / PLD

Flash / PLD Programmer for
Programmer Firmware
o
: CASCON Project
]:’» BScan Gang Archive -l ﬂ Stand-alone
Programme ~7i BScan Tester
for Flash for Rapid NPI

ﬂ BScan Tester with

PX1 Functional Tester =~ 24k Boundary Scan Support via  Automated Optical

with BScan

GOEPEL-GENESIS website Inspection
OEM or EMS HFlying Probe Tester » In-Circuit-Tester Boundary Scan
with BScan with BScan

in Production
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Benefits and challenges of
integrating ICT and BScan
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Integration of Boundary Scan in ICT supports:
* Improving overall fault coverage and diagnostics

» Sharing of test resources

Simpler, less expensive test fixtures

Reduced handling (one location for ICT and BScan)

ICT resources available for BScan test for isolation

Unlimited In-System Programming (PLD, FLASH) via
Boundary Scan

Reuse of test programs throughout product life cycle

LERALTING
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Integration of BScan in ICT also poses challenges:
* High-speed signals on IEEE 1149.1 test bus

- Ground Bounce

- Signal noise

« Software handshake for test execution

» Shared test resource control

= A well designed integration overcomes these challenges
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Overview of SCANFLEX
and
Integration in ICT
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 Superior modularity, flexibility, performance
« SFX Controller, SFX TAP-Transceiver, SFX 1/0O-Modules

- Up to BOMHz TCK,
Up to 8 independent, programmable TAP,
32bit PIO, 2 analog I/O, trigger signals

« Special H/W features to improve throughput

- Special TAP Transceivers for ICT integration:
— Differential (fixture modules) or single-ended TAP signal transmission

— Relays-coupled TAP and PIO signals

. LERALTING
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Intelligent Boundary Scan Solutions®

Special TAP Transceivers for ICT integration:

— SFX/TAP4-xxxx/FXT with 4 TAP’s

(differential TAP signal transmission between TAP Transceiver
and fixture mounted TIC modules)

— SEX/TAP4-xxxx/PIC with 4 TAP’s

(single-ended TAP signal transmission between TAP Transceiver
and test points)

— SEX/TAP8-xxxx/PI1C with 8 TAP’s
(single-ended TAP signal transmission between TAP Transceiver

and test points)
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G s SCANFLEX in ICT (differential TAP)

Intelligent Boundary Scan Solutions®

Fixture integrated TAP Interface Card (TIC),
in case of differential TAP Transceiver

Systern nereyeirs

(pin electronics)

Hardware driver software

ICT operating software

Host PC with Windows
operating system

y

v
A
v

Standard ICT Boundary Scan option
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G s SCANFLEX in ICT (differential TAP)

Intelligent Boundary Scan Solutions®

Standard ICT channels TIC 02 cable (differential)

Default TIC02 with
In-Line Resistors on

Length <2m/6ft

Plug-in connector for
Exchangeable Line
Driver Module (LDM) Power
Control

Breaker Relays for cr ic Relay

TAP signals/GND 2
(TICO2/SR only)

TAP i || @ Available LDM for
Standard 10 pin | — GTL Interface
TAP connector %ﬁ Length <0,3m/1ft — high current
(single-ended) TAP —and more

UuUT

Fixture

» TICO2 offers additional features controllable by software
* TICO2 enables up to 2m@80MHz high speed JTAG signal transmission

« Exchangeable Line Driver Module (LDM) enables easy interface customization

LERALTING
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» PCI (or other hardware platform) based SCANFLEX
Controller;

- Special TAP Transceivers for Teradyne ICT with
programmable TAP interface parameters and relay
coupled TAP and PIO resources;

* Reuse of stand-alone BScan Test and ISP (FLASH,
PLD/FPGA) routines;

 Optional reuse of extended BScan Test routines utilizing
ICT tester channels controlled via HYSCAN (a SYSTEM
CASCON feature);

* Integrated software control via CASCON API;

LERALTING
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Intelligent Boundary Scan Solutions®

WL LT M

Schematic Design ¥
CAD import in
SYSTEM CASCON

Import/Assignment of BSDL
and non-Bscan device models

Specify nets to be accessed
by external test channels

Compiling UUT data base

Generating Test and ISP
applications

v
Generating

ICT Test Development «— Layout Design Test Coverage Report

v
ICT Fixture Development B lingjiarget SCANFLEX
‘ Tester Configuration
ICT Test Debug Creating Project Archive

l » Combination of Tests
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SCANFLEX on TestStation
LH/LX/ 228x
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Intelligent Boundary Scan Solu

(here for differential TAP Transceiver configuration)

e

8 [ TICO2/SR |

LI ) Illlll‘l~l ' I ll 'l
LR L NN - | L}
. . | | - .

| SFX-TAP4/228x-FXT

~

\..

' SFXIPCI1149-B LIRS g SFX Cable 5m
Ay —

— ——
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Intelligent Boundary Scan Solutions®

PR Y S

Teradyne
Test Program

In-Circuit Test

Analog, digital

SPAWN commands call CASCON API functions
via special Communication Link Software

Power On
GOEPEL BScan S/W
CASCON GALAXY API

SPA\;\;NUC;?]r:emand
g Boundary Scan
test and ISP pattern
Power Off

Communication link software

7 - -‘.\\
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Intelligent Boundary Scan Solutions®

Communication Link Software commands:

casconcmd.
casconcmd.
casconcmd.
casconcmd.
casconcmd.
casconcmd.

casconcmd.

exe

exe

exe

exe

exe

exe

exe

Commands in TPG:
CALL SPAWN (TMP='‘CASCONCMD.EXE -XT') ;

Commands in DOS batch file:
CALL SPAWN (TMP=‘GOEPEL.BAT’) ;

Initialize CASCON API

UUT_NAME Select CASCON UUT
TEST_NAME Select CASCON Test
BATCH_NAME Select CASCON Batch
Execute Test

Execute Batch

Close CASCON API

ST
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SCANFLEX on TestStation
SE / Spectrum
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Intelligent Boundary Scan Solutions®

(here for differential TAP Transceiver conf|gurat|on)

WL LT

uuT

8 ( TICO2/SR |

Fixture %} g

[ SFX-TAP4/88xx FXT

| SFX/PCI1149-B | ¥°s

 SFX Cable 5m
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Intelligent Boundary Scan Solutions®

R A Y W
Teradyne
Test Program
« CASCON API calls directly
from TestStation SE software
In-Circuit Test
Analog, digital « Control of SFX resources by CASCON

« Control of ICT pin electronic by TestStation

Power On

GOEPEL BScan S/W
CASCON GALAXY API
Call BScan test and ISP

Applications Boundary Scan

test and ISP pattern

Power Off
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Conclusion
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Intelligent Boundary Scan Solutions®

* Integration of Boundary Scan and ICT can
Increase fault coverage and improve diagnostics
while lowering cost of test

+ SCANFLEX offers unique features for ATE integration

 Collaboration of Teradyne and Goepel to offer best
possible integration

* Proven at customer production sites
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Heiko Ehrenberg

GOEPEL Electronics, Austin, TX
Internet:  WWW.goepelusa.com

E-mail:  h.ehrenberg@goepelusa.com
Phone: +1-512-502-3010
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