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Demand on High Temperature Probe Cards

- ITRS-Roadmap max. test temperature demand:
= +175°C

- automotive industrie requests higher test temperatures: -40°C =» +180°C

- trend to large footprint multi DUT testing at high temperatures
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Wired Connector

wired card:

back stiffener connector
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front stiffener connector plate PCB
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Probing Challenges at 180°C

wafer temperature

2. temperature of electronics

1. temperature
distribution

— 4. alignment

3. dimensional __rTTr T~
stability

pan N
N\
I

gy

)
]
=< 5. contact performance

— e

ﬂ) June 2009 FEINMETALL GmbH, Dr. W. Schaefer / G. Boehm




1. Temperature Measurements
within the Probecard

temperature sensor locations:

back stiffener

5 ,

front stiffener

'm June 2009 FEINMETALL GmbH, Dr. W. Schaefer / G. Boehm
L OAALD



1. Temperature Measurements within the
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1. Temperature Rise within the Probecard

probecard warmup: 180°C wafer temperature
W15x17 /3750 on UF3000 prober

connector plate
— PCB-bottom
— head
front-stiffener
— PCB-top
» back-stiffener

alignment and test _
=" waferin end of connector housing

contact test
Insert the setup-time can be kept very short
probecard if immediate wafer contact is used

25 50 75 100 125 150 175 200
time (minutes)
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2. Probecard Electronics Temperature Limit

component temperature vs. wafer temperature

max.

Component type temp.
semi conductor >125°C
resistor

ceramic capacitor 125°C
relay 85°C
clock <85°C

=e—-PCB bottom
-o-PCB top
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selection and location of
electronic components on
the probecard with respect
to their max. temperature
limit
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3. Dimensional Changes of Wafer and
Wobe
any

trgdal}ll;%al probecard materials are unsufficient for
high temperature probing.

dimensional change of probecard material
50mm distance

wafer

Si3N4 B from +22°C to +90°C
B from -40°C to +180°C

Al203

MLC
stainless steel

PCB

aluminum

Vespel®

200 300
position change in um
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3. Needle — Connector Alignment

old style new design
heat expansion heat expansion
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Vespel — ceramic ceramic — ceramic
non symmetric symmetric
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3. Needle — Connector Alignment

needle to connector wire alignment accuracy
W30x35 head

|

e old style -40°C

\ new design -40°C
[ |

® old style +140°C

A new design +185°C
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— new connector wire

spec. limit
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connector wire diameter

X-position error in pm
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probecard scaling
35mm footprint, relative to wafer
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optimized material selection
for small scaling error required
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4. Tip Alignment Accuracy at Wide Temperature Range

] ]
= — ¢ -40°C = 28 +150°C
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5. Contact Resistance Measurement

Typical test result from the prober:
500 needles, 75um pitch @ -40°C 15.01.2009
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on AlCuy g,

100 200 300 400

Touchdown
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5. Contact Resistance Measurement

Ratio of measurements greater than specified CRes in ppm

1000000 ]
\ < ratio of contacts above a >
100000 \ specific Cres

data from 250.000
\ contacitsJ

U
N

discontinuing X-scale

\

100 125 150 1.75 200 225 250 275 3.00 350 400 450 5.00 6.00 7.00

CRes[Q]
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5. Contact Resistance Measurement

Ratio of measurements greater than specified CRes in ppm

1000000

the required
100000 performance depends ﬁobecard with

on application: 100 needles,
- required max. Cres 3 Ohm Cres limit,

/QA yieldloss

- needles per DUT

ﬁobeoard with
1000 needles,

3 Ohm Cres limit,
N% yieldloss

1.00 125 150 1.75 200 225 250 275 3.00 350 400 450 5.00 6.00 7.00
CRes[Q]
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5. Contact Resistance at High Temperature Range

Ratio of measurements greater than specified CRes in ppm

1000000

75um pitch
on AlCu ¢,
no online cleaning

1.00 125 150 1.75 2.00 225 250 275 3.00 350 400 450 5.00 6.00 7.00
CRes[Q]
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. Online Cleaning at Elevated Temperatures

Cleaning Frequency vs. Wafer Temperature
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5. Contact Resistance Measurement

Typical testresult from the prober: online cleaning not required
W30x35, 75um pitch, no online cleaning @ 180°C

500 needles
on AICuy s,

100 200 300 400

w Touchdown
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5. Scrubmarks at Elevated Wafer Temperatures
-40°C 125°C 150°C 180°C

Total Scrub :
Length 20um 22um 25um 29um
Width 12um 14pum 15um 16um

gm (Average, count : 90)
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. Scrubmarks at Elevated Wafer Temperatures

scrub size vs. wafer temperature
on AlCug sy,

size [um]

adjusted scrublength for -e- scrub length
optimized performance

-e- Scrub width

40 60 80 100 120 140 160 180 200
wafer temperature (°C)
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High Temperature Probing Recommendations

challenge

solution

1. temperature distribution

adequate warmup setting with the
needles in contact with the wafer

2. temperature of electronics

selection and location of electronic
components on the probecard with
respect to their max. temperature
limit

3. dimensional stability

- CTE matched materials

- design to consider temperature
gradients

4. alignment

CTE matched guide plates

5. contact performance

- adjusted scrub length
- adjusted online cleaning
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Summary

- probing from -40°C to +180°C with
one probecard is ready for industrial applications

- space transformer or wired probecards
are both possible

- application specific optimization
can reduce cleaning frequency
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Thank You.

Feinmetall GmbH
Herrenberg,
Germany
www.feinmetall.de
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