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Kerf pad 40x40um !
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1.) More chips per wafer or 2.) More PCM’s per kerf

from 90 uym to 60 uym kerf
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single layer cantilever dual layer cantilever

40x40um pad size simulation

Both solutions are not suitable for 40x40um pad size and pitch 80um
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The smart solution

* Develop a PCM card for 40x40 mm pad size, 80 mm pitch, 25 needles
* Using a well known lithographic probe card technology

* Order a probe head in T2 technology from FFI

* Implement several kerf needle structures instead of memory dies

* Die isolation by dicing, mounting and assembly by 3rd party (HTT)

* Cleaning less solution

* Cost per probe card <.$4000

* Final operation August 2002

F.Pietzschmann A
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What are the benefits? |

1st introduction advanced
PC technology in para?

:| | FFI scrub calculator predict that we can’t do 40x40um?

Is that a business?

Coordination worldwide? I
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How to dice the ceramic? |

How to assemble?

/[Financial risk?J

high tech trade gmbh

Challenges for other affected areas:

PCM design; different alignment
marks; dicing; picking; reliability tests;

F.Pietzschmann :
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Technical Documentation of a probe card for
parameter test

This probe card is for testing 10DUT with 25 pads {probe sef).
6 probe sets with 25 probes each should be processed on a 87mm x 57 mm ceramic substrate
n such @ way that it is possible to cutthe ceramic in appraximately 14mim x 14mm pieces each
awing 25 probes (see figure).
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Lfter saning each of the probe sets should be mourted on & PCB for HP 4071 . Electrical connection
=hould he done by cables soldered to the backside of the ceramic on the [GAs (all the azsembly work will:
e cdone by HTT Dresden, FFI only has to deliver the ceramics with the probes on).

sront of prober must be marked using an arrovy and the text "Front of prober” on both sides of the probe
zard board.

sollowving text must be printed on the PCE: HF 4071 S0um Pitch

echanical requirements

» 25 probes at Epm regular pitch

»  Planaity ower a set of 25 probes: better than 10pm

* AN acouracy: better +~ 10pm over a set of 25 probes
»  Tip zize: Spm e Spmto 10pm < A0pm

» Probeforce: 0.5-3.0ge25um

» Scrub length: 01-025x0aT

*  Probing temperature 25— 120 degree Celsius

» Probe Height 9.2 mm (will be adjusted by HTT)

Eledrical requirements

» Leakage bebmeen channels: less than 100pA at 1000
* Contad resistance: less than 10hm
F.Pietzschmann S H :
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| Tipsize 10 um
Position 0 £2 um
Planarity <10 um
C
K
8
A ores PROBE LaYOUT —TF F i
TEST I:EME.I-':-SI'.‘-D;I;H’JMIH:
LAYOUTE YIEWED LOOKING &T THE PROEE 3IDL [F THE CERAMIC __I |--TUNEE':I|ITEF I!T
R | 3 * 2 1 =
F.Pietzschmann .
SWTW2003 Head design

8



Tl—l—f?neon
Q/ On the way to 30um pads - a new generation of kerf probe cards

mounting

assembly

F.Pietzschmann
SWT2003 Card assembly
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Evaluation flow:
first 2 samples E/2001\/
TV- and MO-correlation 03/02\/
production run pad size 50x70mm over one month 04/02 \/

TV- and MO-correlation 05/02\/

Process Change Release Board # IFDD.PCRB.FU.02.1302 16.05.2002 \/
production since 16.05.02 on SPF3PA-02 and 26.07.02 SPF3PA-10 \/

first product with pad size 40x40um 08/02\/
final release 40x40um 09/02\/
first evaluation pad size 30x30um 05/03
first product pad size 30x30um 09/03

2 month delay due to
“scheduled” para bottle
neck situation and wrong

wiring

A few test chips lots w/
40x40um; 1%t product came
surprising w/ 40x50um

Fight against the “wind
mills” for the world wide IFX
introduction

final release 30x30um E/03

Evaluation plan and reality
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50 x 70um
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correlation of 3 wafers
O
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Leakage-values: lower, smaller range Contact resistance: lower, smaller range
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correlation of 2 wafers
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Saturation current-values: lower measurement variation to cantilever < 1%
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@ Uj @:| hardware UF200 “cognex board”
[@@ @ @@ software UF200 “pattern matching for single DUT”

before

temperature compensation

automatic prober alignment

@@ [m [[E W@ H prober position accuracy
parallelism check plate to chuck
F.Pietzschmann

SWT2003 Prober issues
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Avoid this kind of tip contamination
with cleaning optimization

Avoid burning due to hot
stepping and over current!

F.Pietzschmann H :
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Standardization pitch: 125um, 100pum, 80pum
iS am St 0 pin count: 40, 25, 20,12
= : pad location: , double row

> 40 cards are running in |IFX production very well

,Die Korrelation ist OK. Wie schon bei der Korrelation vor Start der FU zu sehen war, zeigt
die Kerf2-NK bei einigen Leckstromen geringere Werte und hat geringeren
Ubergangswiderstand - ist also eher etwas besser.

stefan.kuelbel@infineon.com

80um pitch FFI (25 springs) that we bought from
HTT. The first results are quite good...”

,We have been started our evaluation of our %
dominique.langlois@altissemiconductor.com

|

.| like the HTT cards much better than cantilever cards - we get fewer contact and alignment
problems than in the past.”
david.lacy@infineon.com

F.Pietzschmann F
SVWTW2003 Mass production
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1st card is running since 16.05.2002
>200.000 Touchdowns

50.000 TD’s on tungsten pad (MO0)
=> very clean tip

=> no changes in tip size

crash crash wrong cleaning

We lost 3 cards due to mishandling

F.Pietzschmann : F
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30x30um
50x70um
Identified challenges: No issues:
- alignment improvements - planarity < 10um
- maximum tips size for end of live - X/Y position accuracy
- maximum overdrive - temperature effect RT/120°C < 0,5um

- prober accuracy +/- 4um
We can do 30x30um pads =>

- start/end of scrub .
3um distance to the pad edge

Feasibility study 30x30um pad size
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85% of the electrical parameters are correct with “Kerf card I”
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Next step: improved generation “Kerf card II”

F.Pietzschmann 1st try 30x30um padS

SWTW2003
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Combine lithographic technology with handwork

Customer co
: carrier space optimize
Pad/DUT layout Q universal carrier

w/ litho beams

only single layer without interposer
automated design bonding
mass production low volume series

Goals:
Use the benefits from the lithographic probe cards for lower pin count
Solution for 1...8 DUT probe cards

Cost reduction for design, ceramic carrier, (benchmark cantilever cost)

F.Pietzschmann 3 M —F
SWT2003 Infineon vision
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ﬂ California wine-growers! Pls. create more
0 /) delicious red wine for getting more great ideas.

We are close on the way to measure 30x30um

[0 // pads inside the kerf in production.

pin count and acceptable costs is not a fiction

Joint projects between vendor & costumer gives

0]/ synergies and a higher development speed

3 Making “advanced tech” probe cards with low
[]

presented by Swen Harder (FFI)

F.Pietzschmann .
SWTW2003 Conclusion
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