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Presentation outlines

 Introduction

— PHS MEMS activity

— What 1s expected from a prober interface
« (lasTest presentation

— Configuration

— Probe card management

— Accuracy & quality approach

— Wafer map

— Engineering functions

e Conclusion
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PHS MEMS
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PHS MEMS Technologies
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Wafer Level Packaging

3D Electromagnetic Simulation
Electrostatic and Electromagnetic Actuators
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Economics of testing

PHS MEMS have a large variety of devices to test, the
ability of a system to accommodate was the motor of

our investigation.

One cost effective
solution 1s to extend
the testing life of

EG 2001 prober.
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What is expected ?

What is the premier objective when running a test

sequence ?
*Accuracy
*Productivity
*Probe card management
*Access to your data

*Engineering use
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GlasTest introduction

GlasTest 1s a user friendly interface added to existing
EG2001 wafer prober.

Adapted for production and engineering,

GlasTest control the wafer prober and instruments via
the GPIB interface.

Developed under LabVIEW environment, it 1s quickly
installed on a personal computer running windows NT.
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Main menu

B Glastestviz |
GlasTest 1.2

| vendredi 17 mai 2002 15:31.:39

Menu :
| Production l | Engineering ‘
. Yerifier Stahilité' | Configuration ‘
Access to different [Evoms eatemene| | tast20010x |
level secure by [Carte de controte | [ vartuat |
password = |
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GlasTest

& GlasTest Root

Save and load configurations

\C"Z”6 U
=" ="
Prober #1 Prober #2
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Physical configuration

[l Glastest Config Editor 1.2 [_ 2]
General  20071X | |EEE 488 / Test | Inking Options | §SC | ‘westemn Electic |

Phy81ca1 2007 Mation Settings 2007 Z Stage Settings 2001 Mizz, Settings :
Conﬁ guratlon Where Urit Systerm ) Metric [micronz] Z Up Liriit (0.1 i) ) 4000 Enable Enhanced Profile r

Frobe Quadrant [1..4] :—)‘ 3 Z Drowary Lt (0.7 k] 2000 Enable Screen / Lamp 5 aver r
all parameters are

=

2000 Z Overtravel (0. 7mils)

Die Size & [Unit] 2007 Alighment Settings

recorded for all S et Die Size ' [Unit) :—J) 2000 Z Clearance [0.1milz) :) 500 Set Align Scan Speed :l-) 5000
u (e . die Size w/ater Diameter [mm) fr) 100 Z Undertravel (0.1mils) :) 0 Enable stop iz auto align fails r
p ) g ° 2 Preset  [First Dig] k. 1 Z Auta Align Height o 2000 Select Aulo Align Mode 1] 3
.
VV afer dl ameter, first Preset v [First Die] L) 1 Erable 30 mil drop at load position I Threshold (Norm/Low/High] ,’_) 3
die micro Flat Orientation [0 = Flat an the left) f—) 30 Enable Double Touchdawn r Enable Auto Light fdjust r
M
b . Activate Micro Prabing I 2001 Mapping Settings :
prO lng e o0 ) it & e Siies o Eie ; ] Product mapping [should contain all dies - for display uze only)
. % = I
Micra List : . )
Sorall | mica site & Poss (Unill  Pos' [Lni] Teszt mapping [all digs that need to be tested)
% =
1 - 0 - 0 . o
4 J Test with auto mapping file if found ? v
Clear L .
Create auto mapping fles in standard directary 7 r
Mew Configuration | | S ave Configuration ” Delete Configuration” Frirk firdiow ” Back { | Help {

Config.
selector
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Tester interface

[ Glastest Config Editor 1.2 [_ =]
General | 2001 IEEE 488/ Test | Inking Options | SSC | ‘estem Electic |
Files Instruments definitions 2001 GFIEB
Mumber of GPIB Instruments .‘.) 0 Prober GPIB Adress .‘-) 1

0 Clear |

Fiaw Meazure files save path

Standard file structure: Meas. Dir B atchM ameB atchMame_ WM. mes)

5 =2

Riecord files in thiz directory

-
5 =]

Measurement Farameters Limits

Mumber of meazurement parameters

:) 0 Clear |

Parameter name Active ? Lawer Limit

C = o)l 0.000E-+0 | 5

[Reguested for vield calculations, Ink options, Retest options...)

g

Upper Limit

0,000E+0

m| Mews Configuration ” Save Configuration ” Delzte Configuration” Pririk w/indow ” Back “ Help

June 2002
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declaration to recover
recorded files.

Up to 30 instruments

can be connected via
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Inker options

B! Glastest Config Editor 1.2 HiE =
General | 2001 | IEEE 488/ Test Inking Options | SSC | ‘westem Electic |

Die Inking optionz [alpha version only support inker one)

Inline or offline -
inking . Ik, pulze width [ms) 1" [

Ink Z chuck height (0.1 milg] ;J 2000

Inker counter limit before warning :.' 00000

Dies Already inked with this cartridge 1]
Limits are specifiedin =~ .

the test interface menu. | e :
(multi_p arameters Ink die delay folowing die under test Z'J i}
combinations).

m| MNeww Configuration ” Save Configuration ” Delete Configuration” Pririt *indow ” Back ” Help '
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Probe card management

* Cleaning rate optimization :
— maximize yield
— minimize cost
* Cost identified
— capital
— labor
— throughput

— maintenance

June 2002 14




Probe card management

* Cleaning frequency influence

A

max

Production yield

\ Contact Resistance

( ITS probe cleaning )

Probe card life

. ( abrasive cleaning )
min

> Cleaning frequency

June 2002 15 . >
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Probe card management

Too much cleaning increase production costs
Not enough cleaning affects yield
Find your optimum cleaning rate,

Prober Statistic Stability Control can help.

Yield impact is defined as classifying a bad die when it is good.

June 2002 16 . >



Cleaning routine

Cleaning pad surface 1s declared from edge
declaration, cleaning routine matches whatever the
dimension or the location.

Specific algorithm for ITS cleaning products.

. Cleaning probes impacts from 20 to 256 touchdowns

. (5 mils clean pitch )
June 2002 17 PHSE >




Probe card management

Separate data files are created for each probe card :

» #Touchdowns

» #Clean operations

e Clean pitch

e Cleaning frequency/mode
« Maintenance frequency

* First installation date

* EG identity listing

June 2002 18



Accuracy

« Repeatability and reproducibility gage study perform
for multi parameter applications.

* Measurement capability

e C = Tolerances / Dispersion

June 2002 19 C/



SSC :Statistical Stability Control

Working standard generation, upper and lower limits
calculation with SPC methodology.

Control charts are followed with an adjustable frequency

Parametric Western Electric alarm rules

June 2002 20 C/



Stability control

& Glastest Config Editor 1.2 M =

200123 | IEEE 428 I Encrage ! MNettoyage Ples.  Suid Capabilité | W estern Electric I Micro probing I Acdeniry shaff |

p Actrrer la prise en charge du suivi de capabilité mesure [CMC]

Fichiers support CMC

Fichier MAFPING décrivant les puces suivies % EI C Onﬁgure
Fichier de donmées CMC krutes % = re ferenc e data
Fichier de donrnées CMC traitées i =l and de Clare

Limites de controle upper and
o o Clear | Wfepperass S e T Etendue Sup Etendue Inf Mayenme Vraie lower ContrOl

[ 0,0000E+ 0,0000E+0 0,0000E+0 0,0000E+0 0,0000E+0
limit

Drafanlt ‘\_1 | Norrelle confix ' | Saurver la confix ' | Effacer la confiy ' | Eetour ' | Print Wirdowr ' | Adde '
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Working standard results

Operator 1s
immediately advise
of the prober
accuracy after the
working standard
measurement.

June 2002

= Glastest ¥1.1 - Vérification de la capabilité de mesure.

Eézultatz du controle de la capabilité de mesure

# FParametre

S VI I

Limites

Moyentie

—

Etendue

—

Dérive (7pte

Moyenne Etenduae

—

—

—

—

—

B—

—

CISC)

Contitnaer?

Contitmer

it
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Control charts visualization

20

Stability Control Chart without cleaning

M—/ upper spec limit
o . * _ e * upper control limit
S ENREREE R AR AR IR /3 limit
XX I X | XX XIX|X[X|X[X|X|X|X|X|X|X NS 3138181515183
i) i) i) O ) i) ) ) ) O O i) i) ) O O ) i) 3} ) i) i) O ) ) ) i) —&—value
S22 22222122212 =22 22225 22222222
5 o|lo|o|o|o|oco|o|oc|o|o|[o|oco|oc|o|oco|oco|oc|o|o| o o|lo[o|o|[o|o]| o 1/3 limit
S| |S|S|R|S|S|Q|S|S|S|S|SV[Q|Q|S|S|S|S| S| SN |] |8 ]8R I\I l) 1?
| lower control limit um er O
2001200080 O D) DR T1Z 12912 6012 Py 2200 20 R 12 D)@ GOPYSRRYY (2PT) 12D
-10 19:191911619DAI DA B AFEAF 89 3580153019 D3I D13 DH5 26 IDAIH2HHR 24 DAFI5Y 03 lower spec limit

touchdowns
T~ optimization

-20
Lots
20
. Stability Control Chart cleaning implemented
10 1
1 .
: cleaning
upper spec limit b 1 b
e - s o . 1mplementation
slslstslstelelslelsslsteies = =55 sl =T o= e 5]} /3 limit
O R S R B B s B S N e R B B B B S B R Bl B IS BV R BVl B o I O,
glejolejglglgle|g|e|glglglelglelglglelglelalelelelele e
EHHEEBEBHEHEHEHHEE RN R EEEEHEEE 3 timit
lower control limit
20 1zngmr ﬂm lmﬁmw’o 9 lower spec limit
-10 19:191911619089 D485 A3 B8 F: 4 DEFDEIYDAIDLEHNFBN8H3:03
-15

PHSH
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Wafer map

 In line and final test perform only on selected dies.

Prober

June 2002
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Real time wafer status

B Glastest ¥1.1 =] B

I Glastest vl 1 Default

Fosition Etat d'avancement

I ia Puces sur plague l 1778
T l 15 Puces 4 tester 100

Rendewment pe) | | Lestées I—Sﬁ

— || ———
MicroZite Execution

I 1 Terps { plague [s) I—3

Pause Probing | Tetps | puce [me) |—63

Mesure Lézende

X

Puces produit
y 1 38340E-3 e

. Puces & tester
Puce ok ? -

. Fuces bonmes
Limite hasse I 0,00E+0 . Puces Hors spec
Limite haute I 7 50E-1 | B

X e ns Lt E
y A g Executer Mesure Larpe Terminer les mesures
B E 5

. : - Chuck _
| G0 to position | Erregistrer Mesura Ba}:& @ ﬁ ) ARRET URGENCE

PHSH

I
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Wafer map

From sort to packaging :
— Testing
— Dicing
— Inspection
— Pick & place
— Assembly
— Functional test
The problem : wafer map converters

Map file format is adapted to the following steps
in the flow.
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Data collection

Feedback for maintaining process under control
Die functionality

Yield enhancement
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Engineering functions

Virtual mode allows test engineers to verify the set up, and
instruments test’s routines without being connected to a
prober.

Log viewer.

> Glastest Log File __.

GlasTest Log Actions File, created mardi 21 mai 2002 at 1339 ;l

1121/05/02 13:39:16 Start
2| 21408402 12:39:16 Ermor 5250 /#Commmatd SK15 did not complete on initialization.

1 IGRIB_2001+_Initialization. i 10LG_Main vivh when logging
3 21/05/02 13:39:1 7 &pp Init Complete. Entering BunTime menu ...
41 21/056/02 13:40:07 Shutdown
51 21/05/02 13:40:08 Start
B | 21/05/02 13:40:08 Error 5250 //Command 5k15 did not complete on initialization.

1 IGFIB_2001%_Initislization.wi IDLG_Main. wiss when logging :
T121/05/02 13:40:09 App Init Complete. Entering BunTime menu

r

% C:AProgram Files\PHS MEMSGlastestiGlasT estlog

Remote test screen monitoring via internet browser.

June 2002 28 . >



Operation menu

I Glastest 1.2 Login informations...

Production
Last narme |Sandri
SCreen as Clear rardi 21 mai 2002 14:09:05
. First name |Phi|ippe
as p0881ble for Employe number 9|1033
operating. Mo de Lat: 458 ()  Stability Control

[T Select all 25 wafers |Cance|| | Mext l

Selectwafers to test

Bl z (s lals ez s falol izl 3]1alis1s] 7] 18] 19] 20] 21| z2] 23] 2a] 25]

Comments
|Test “Wwafer 1,4 and 3.
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Conclusion

GlasTest has multiple Economic and Technical Advantages

Flexible
Accommodates a large variety of devices.
Stand Alone or network management system.
GlasTest provides development and production support.

Accurate
all quality requirements : Stability Control Chart & SPC.
working in a Know Good Die environment.
cleaning probe card routine control.

Revenue increase
increase yield, throughput and probe card life
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Conclusion

For more information’s please address any questions to :
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