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Experience with Multi-Die-Probecards in Production Use

(1) Introduction

(2) Incoming inspection of probecard

(3) Probecardmanagement

(4) PC-Performance control

(5) First results of evaluation new PC-technology

(6) Question for the future
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Semlconductor Fabs

AMD Q1

Employees 2000 Employess 1400 (future) Employees 400 (1989 - 3200)
Investment 1,8 bill LSS Investment 1.9 bdl LSS Inwestment 70 mill LSS

High Standard of educat:on

F % TECHNISCHE

i1 I unveRSsITAT ._,_,_,_,
o DRESDEN e v
26000 Students

High Tech companies

Multimedia Software
GmbH Dresden

%". Freiberger

Unenpourd Mate @iz BmhH

Dresden - a rising location of microelectronics r
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History Datas and Facts
Project decision 23.12.93 Quarter micron technology
Laying the foundation stone 06.06.94 Cleanroom area 2x5400 m?
Ready for Equipment 02.06.95 Cleanroom class 1
Startup 10.11.95 WSPW 27500
Start of qualification 01.03.96 Throughput time
16M DRAM shipment qualification 01.09.96 Golden Wafer
3 million chip delivered 30.10.96 300mm line

SIMEC - a semiconductor fab of records -ri i p
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Cleanroom class:
Testfloor size:
Equipment:

Products:

Probecard supplier:

PC number under production:
Measurement temperature:
Wafermapping

Paperless production
Employees:

SIMEC - wafertest area

HL DD PF
1000

2268 m?, length 103 m, width 25 m

Memory-Tester Japanese Vendors
Logic-Tester US Vendors
Parametric-Tester US Vendor

Prober Japanese Vendor
Laser-Cutter US Vendor

16M DRAM, 16M SDRAM, 64M DRAM, Logic

Japanese Vendors -
90 - ///
87°C TN~

60

teP
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16M DRAM 2x8 DUT

Probecard Layout

HL DD PF

16M SDRAM 2x4 DUT
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Physical parameters

e e e e . o e e

sagness = f(feree temperature) Yol

manufacturer tolerances
needle planarity
needle position

needle-z-movement=f (temperature) %

P ————————————————————————— AN P R S P P

parallelism headplate/chuck

manufacturer tolerances
chuck-position-accuracy
chuck-surface-movement=f (temperature)

chuck-z-movement=f (force)

chuck-y-movement=f (force)

thickness B
sagness
twisting

Everything is tolerant

High
measurement
quality is

a result of
perfect
teamwork all
components

HL DD PF

Hardware

stiffner

performance board
ceramic carrier

epoxy
needle

Probecard

heedpiate
chuck

wafer

Prober

i Wafer

firp
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SIEMENS HL DD PF Date:
Prebecard. Inpuicheck
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Tester Check

cimlac! loop
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probe mark inepestion
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relmience measurement Tendg
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Control flow and SIMEC quality standard

SIMEC probecard quality

Lifetime

Card sagness
Differential delay
Tip shape

Tip diameter
Planarization
X/Y-Position

Scrub length
Contact resistance
Isolation resistance
Needle-Z-movement

500.000TD/year
max. 15um

<0,1ns

flat with rounded edges
< 40um

<+ 25um

< 20um

15-20pm

<10Q

> 200MQ

< 15um (25°C/97°C)

HL DD PF
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Repalr durng livetime

HL DD PF

Repalr cost

e v eeimeant
%

Incoming control errors

olnes
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Statistic - repair, incoming control
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PC- Problems during llvetime (100 cards/ 1 year)
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itk | | E: T
needle tips comes not vertical

| R . R

-

I H. & i . |! ' \ .‘.-.

unequal probe marks

some problems - not vertical needle tips, multi needle layers

|||||||||||||||

T T e s

contact resistance

unequal probe marks

HL DD PF
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Access ADABAS
Ethernet
Probecardanalyser Color Videocamera microskop
!
EEEPS y  Pictures
a Repair/cleaning list
Statistic P :

Probecard-identification
Touchdown-Counter
Probecardstore

Precision Point VX

LR NS

Probecardmanagement t'%:% P
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prober count wafer | meanyb | stdevyb [ minyb max yb
SPFPRO-02 193 78.66 5.25 67.0 89.1
SPFPRO-03 203 78.92 4.35 67.0 86.0
SPFPRO-04 293 7741 4.41 67.0 88.8
SPFPRO-05 271 78.32 5.50 67.0 90.9
SPFPRO-07 341 78.41 5.21 67.0 88.5
SPFPRO-08 294 78.06 5.05 67.0 88.8
SPFPRO-12 197 79.28 5.24 67.3 91.3
probecard count wafer | meanyb | stdevyb | minyb max yb
NK0013 197 78.41 4.73 67.0 89,1
NKO0014 278 78.52 5.16 67.6 88,6
NK0016 178 80.05 5.06 67.6 88,3
NKOO17 281 78.00 5.31 67.0 89,5
NKO018 177 79.68 5.50 67.0 91,2
NK0019 172 80.00 4.58 67.0 89,0
NK0024 168 79.40 4.83 68.0 88,7

middla af sugust to midde of septermbar 96

T e T T PR WLl s o0 2 S U skl e A A PR T T P T

Probecard Database - ADABAS Databank fgﬁ p
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Prefuse Checks Postfuse Checks
Problems Limit Problems Limit
Zero/Low-Yield | < 7% Contact > (0,3% of total chip prefuse
Contact > 1% not on wafer edge ICC5 > 0,6% of total chip prefuse
TSLY < 97% 5V-FCN > (0,6% of tofal chip prefuse
DUT > 20% DUT-Yield-difference Yield < 98%
Lot-Yield Y. <50% DUT > 10% DUT-Yield-difference
Yg < 45%
Wafer-Yield > 10% Wafer-Yield-difference

% RUEBAL R

PC-Performance - control qnlina f@ p
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14% }

|
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cw 16

cw 7

ow 18

HL DD PF

| Sum- WAFER |

B Sum- RETEST |

Possibilities of improvement
- Setup quality
- Control probecard quality
- Effectiv cleaning
- Online performance control

- Reference measurements
-SPC

¢ ki AR LN S O o O P O . 00 o Ll IO 8 i o 0 A T ARG 5 i F s 73011 23231 0 L 0 P A P PO S 4 L VS S P R L | L e T RO RSP B e A 1 0

Statistic - Remeasurements prefuse

teP
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number of sstups, probecard changes and device changes

Possibilities of improvement
- Setup quality
- Control probecard quality
- Find out prober tolerances
- Dispach function
- Soaktime

Statistic - number of prober setups fﬁp
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Product Data ow 01/97 - 16/97 Possibilities of improvment
4MCD Wafer 0,19% - Setup quality

System 0,17% _
it 7 14% - Control probecard quality
ES3DD2 Wafer 0.07% - Probemark inspection
System 0,09% - Pad layout
Lot 5,30%
ES5DD2 Wafer 0,05%
| System 0,09%
Lot 13,46%

B B A R e e e L A R B S o W i Ve S S ey . 1§ . "

Statistic - damage on pad edge f‘ 1 p



SIEMENS

Microelectronics Center GmbH & Co. OHG HL DD PF

LT Y Y T O RN EH S VN DR R AT 0t o0 VR Db P o v b A R R e

S = it S A P ¢

1
unequal

probe marks antinotch

ﬁ a3 ﬁ ﬁ Ve 8
with prober-correction-software notch

S

A ? |
unequal probe marks notch

OSSR 5 006 R L 0 00 P 0 L T T TR A 10 10 O 5T T PSS TR B 1R L A

some problems - unequal probe marks on wafer edge 1’ ,
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some problems - pad edge damage r 3 fé
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VF-OPN in Postfuse dirty needles

dirty needle loosed dirt

TR TR T HEE R L S B R LS e T T T B e s B REA e = AT AR R T T o T L ST R T b v TR T T R R e B T SRR SR S

some problems - particle 7,
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The key is microsystem technique?

Customer wishes

Equal quality during livetime (year/500.000 TD's) .
No cleaning out of prober . T .
1000 TD without cleaning

Same testquality for all pad layouts :
Increase of cost from 8 DUT to 16 DUT max. factor 2 it possible~

Delivery time < 4 weeks U
Customer support \Jﬂ M
Service

. W&

this is also possible ...

Question for the future f&a p
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