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Intel World Wide Assembly Test Sites
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1972: Assembly Plant WS 2 1996: Kulim Plant Started
1978: Test Operations
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Intel — Manufacturing Overview
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INTEL TEST TECHNOLOGS

Multiple Test Platform Eny
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Intel — Generic Test Setup

At Intel Malaysia we'ré o
-

K325

Assembling and
Testing 1000’s of IC Device (DUT)
Product Types —
Ranging from Digital,
RF and Mixed Signal
Devices

There are many
different types of
TIU (Test Interface

Unit), unique to the

roduct
P There are 3

different testers -

RF, Mixed Signal
and full digital high
speed testers

(C) Pz
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Problem to resolve

. . - 4 Develop
Function analysis ldeal Final Algorithm of Solutions
Result (IFR) Inventive Problem ST
Cause & Effect Trimming Solving (ARIZ) Solutions
Chain Analysis 6 [ Standardize
Substance-Field ! =olutions
39 System Physical Scientific Modeling Scurves | [ e
Parameters Contradiction effects l
Engineering Separation 76 Inventive Trends of
Contradiction Satisfaction, Standards Engineering
System Evolution
Contradiction Bpass Y
Matrix :
40 Inventive | Identify/Model problem &/or identify root cause
40 Inventive PRINGIEES
SriEles |Generate solutions
ES5E aspe pe overeao = ope O prese a O

Toolbox which contains root cause analysis and solution
eneration tools

©P
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Test manufacturing - brief introduction

Test Program Code
generation

Vector
101001010000001 generation
101000111111111 ZGalidation

. 3214 General Purpose Digital-to-analog Converter

The general purpose DAC is used for conirol functions

Table 11. Monitor and Control DAC General Description

Hardware

(C) P4
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Introduction to Drop and Test Methodology

GENERAL HANDLER PICK AND PLACE MECHANISM

NORMAL MODE
OF TEST
OPERATION
IN THE
HANDLER
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TRIZ — Problem Statement

The Test Model

DUT
Device Under Test

Conducts Electrical Signal through

Test
Interface Unit

Functional Tester

]
‘ i"te'
P
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Problem Statement

Original Problem Statement:
High Test Cost resulted by Pogo Dias

Actual Problem Statemeg
Short Pin life and
pIins per sockeg
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Test Pin Mechanics

st

Test Pogo Pins The Test Contactor
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TRIZ — Problem Statement

The Test Model

Provideg Return path for
Mechanical Electrical Signs
Contact

Pogo Pins Vss Pins

Conducts I
Electrical Signal

Test
Interface Unit

t Mechanical &
Electrical Centzct
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TRIZ — Problem Statement

List of the 40 Principles
Principle 1. Segmentation
Principle 2. Taking out
e e St O e Principle 3. Local quality
“ciple 4. Asymmetry
‘= 5. Merging
Universality
Nested doll"
= 8. Anti-weight
.cIple 9. Preliminary anti-action
Principle 10. Preliminary action
PrOVIdes Princiric 11. Beforehand custionina
Principlie\ =2 Ee g0 ef vie it
CIHHIVIpNT Lo, 11T ULICH vy 1auniv
) \CINCif ne’| L 557 1l i 10w 3y (= 1N a L f
Pi nciple 15. Dynamics
Priticiple 16. Partial or excessive actions
nension
| vibration
ttion

Pogo Pins Vss Pins of useful action

1 disguise” or "Turn .emon

Conducts Segmentation

Frinciple £o. Lopvina

‘=mmm‘ - Principle 27. Cheap short living objects

Jlem s.atement:
High Cost of pins and high usage

Engineering Contradiction:
Extended usage of Pins will degrade the product yield
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Sample of pin population for 2 products

Population
of
Vss Pins

[ [ 3

B o =] E F G H
- -

L]
ovation ‘ intel
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Test Pins — Its Function Model

Active
DUT (Device Under Test) No Element Action

1 DUT Conducts

Conducts / /Contacts SPrNg contaminants

. DUT
fati gue 2 Contacts

3 Pogo Pins Conducts

Pogo Pins 4 Pogo Pins Contacts
5 DUT Contaminants

Conducts N Contacts Pag

6 DUT Spring Fatigue

T.ILU 3 Pogo Pins Pad damages
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Passive
Element

Pogo Pins
Pogo Pins
TIU
TIU
Pogo Pins

Pogo Pins

TIU
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Type

Standard

Standard

Standard

Standard
Excessive

Harmful V

Harmful

Function
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Problem Statement

Su Field

Package

Mechanical
DUT | Test Pogo

(Device Under Test) Pins

* High Pin
Replacement

Introduction of
Reuse Pin Process

Incremental Innovation is
MOST WELCOME!
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Solution — The reuse Process

EliSt Step Preliminary action

To determine the minimum Impedance |Z| tolerance.
We’'ll then use our tools (impedance checker) to verj
condition using this Tolerance.

Second Step Preliminary action

Run 100% of the impedance passjg
Minimum of 15g per pin (or accg tolerances specified
by manufacturer)

Tihirdl Step Mechani

100% of the pins that p3 above criteria’s will go through
the sterilization and dr,

Fourth Step

Pin Insertion - re-inser\

(C) Pz
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Solution — The reuse Process

Eirst Step

To determine the minimum Impedance |Z]
\We'll then use our tools (impedance check
Tolerance.

Second Step

Run 100% of the impedance passing pi
Minimum of 15g per pin (or according

Tihnd Step

100% of the pins that passes
and drying process.

Eourth Step

Pin Insertion - re-insertio

Fourth TRIZ Symposium in Japan

List of the 40 Principles

Principle 1. Segmentation

Principle 2. Taking out

Principle 3. Local quality

Principle 4. Asymmetry

Principle 5. Merging

Principle 6. Universality

Principle 7. "Nested doll"

Principle 8. Anti-weight

Principle 9. Preliminary anti-action
Principle 10. Preliminary action

Principle 11. B o 1
Principle 12. Emgm‘rnary aCtlon
Principle 13. 'The other way round
Principle 14. Spheroidality - Curvature
Principle 15. Dynamics

Principle 16. Partial or excessive actions
Principle 17. Another dimension

Principle 18. Mechanical vibration
Principle 19. Periodic action

Principle 20. Continuity of useful action
Principle 21 Skipping - - .
princie 22 NAGOTABHE A 6@ tiDRonace
Principle 23. Feedback

Principle 24. 'Intermediary"

Principle 25. Self-service

Principle 26. Copying

Principle 27. Cheap short living objects
Principle 28. Mechanics substitution
Principle 29. Pneumatics and hydraulics
Principle 30. Flexible shells and thin films
Principle 31. Porous materials

Principle 32. Color changes

Principle 33. Homogeneity

Principle 34. Discarding and recovering
Principle 35. Parameter changes
Principle 36. Phase transitions

Principle 37. Thermal expansion
Principle 38. Strong oxidants

Principle 39. Inert atmosphere

Principle 40. Composite materials
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Solutions — New Tools

List of the 40 Principles
Principle 1. Segmentation
Principle 2. Taking out
Principle 3. Local quality
. Principle 4. Asymmetry
Fl rSt Step Principle 5. Merging
Principle 6. Universality
Principle 7. "Nested doll"

To determine the minimum Impedance |Z] Principle 8. Anti-weight

Pr?nc!ple 9. Prelin_1in_ary anti-_alction
\We'll then use our tools (impedance check Brincinle 11 Beforahand suehioning
Principle 12. Equipotentiality

TO|eI’an Ce . Principle 13. 'The other way round

Principle 14. Spheroidality - Curvatur:
Principle 15. Dynamics
Principle 16. Partial or excessi* ac.ns
SeC O n d Ste Pr!nc?ple 17. Another.dime.nsi n
p Principle 18. Mechanical \*rati...
Principle 19. Periodic 7.cu *n
Principle 20. Cont . uit " of 1 seful action

Run 100% of the impedance passing pi Principle 21. Skipp.

Principle 22. "L'e.~\\g In disguise" or "Turn Lemons into Lemonade"

Minimum of 15g per pin (or accordin Principle 23. Fee.hack

Principle 24. 'Intermediary"
Principle 25. Self-service

Mmoo AR~ A~

= TCCT ( EST C ONTACTOR

HARACTERIZATION
OOL)
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Solution - TCCT In the flesh!!

List of the 40 Principles
Principle 1. Segmentation

Principle 3. Local quality
Principle 4. Asymmetry

Principle 6. Universality

Principle 7. "Nested doll"

Principle 8. Anti-weight

Principle 9. Preliminary anti-action
Principle 10. Preliminary action
Principle 11. Beforehand cushioning
Principle 12. Equipotentiality

Principle 13. 'The other way round
Principle 14. Spheroidality - Curvature

Principle 16. Partial or excessive actions

Principle 17. Another dimension

Principle 18. Mechanical vibration

Principle 19. Periodic action

Principle 20. Continuity of useful action

Principle 21. Skipping

Principle 22. "Blessing in disguise" or "Turn Lemons into Lemonade"

Principle 24. 'Intermediary"

Principle 25. Self-service

Principle 26. Copying

Principle 27. Cheap short living objects
Principle 28. Mechanics substitution
Principle 29. Pneumatics and hydraulics
Principle 30. Flexible shells and thin films
Principle 31. Porous materials

Principle 32. Color changes

General Function: Principle 33. Homogeneity

Principle 34. Discarding and recovering

a) Measures Pin Contact Resistance (CRES) Principle 35. Parameter changes

Principle 36. Phase transitions

b) Measures PI n Sp ri N g Force Principle 37. Thermal expansion

Principle 38. Strong oxidants

C) Measures Pin Mechanical deflection. Principle 39. Inert atmosphere

Principle 40. Composite materials

2
=
©
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)
—
—
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TRIZ Application iIn TCCT Designed itself — Pin Housing

¥ CONTACTOR PRODUCTZ. . : TOR PRODUCT?2
Single Dynamic Adjustable o=

~ TRIZ APPLIED!! el Product Plate
i CONl
HOLDS S HQLD

HOLD

VARIABLE TEST CONTACTOR MECHANIC

UNIVERSAL TEST
CONTACTORMECHANICS

THUME SCREW
ADJUSTMENT ACCORDING
TO PACKAGE FORM
FACTOR

FIXEDTSQUARE |

TEST CONTACTOR

ADJUSTABLE TSQUARE |

Down Force

IESTRINS

HHHHH

Test Base

Te.:,t C..Dntactor
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TRIZ APPLIED!! Dynamic PROBE

CRes PRUDBE

Contacts

Pogo Pins

Contacts

Ground Pads
(return path to meter)
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|solator

TRIZ APPLIED!!

PIN HOUSING

-e

o!t
-
.

.
i
-

...........

Pogo Pins

e
%
33 o83

st
spste
£

Contacts

cha s he ol

F
-
Ladah at AEA Las

i s

Bigger Holes
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Result Orientation
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Result Orientation — RO

FINANCE VERIFIED SAVINGS OF > USDI1IMillion
IN THE NEXT 4 YEARS UPON PROLIFERATION
TO ALL PRODUCTS INJUST ONE OF THE ATM
FACTORIES

- THANK YOU TRIZ!!!!
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Summary

s TRIZ WORKS! — The innovative principle and
problem and relationship analysis helpSdds
‘'see’ the problem without distraclig

e |n this project we applied:
— Merging
— Dynamics
— Preliminary Action
— Mechanical Vibr;
— Multifunction
— Feedback
— Taking out

(C) Pg
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