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Too Hot To Test? tt

Crucial - Its

of the Test Cell
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What is a Thermal Chuck System? att

Air Cooled Modular Base Chuck System Liquid Cooled

J—

-

-40C to +200C Universal chuck and controller -20C to +200C
-60C to +200C 2 independent cooling circuits -40C to +200C
+20C to +200C without chiller -60C to +200C

I\
<>> );)
&
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Today’s Requirements tt

ements:

Range

, warped substrates

R
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3 Application Examples tt

er Contact 100mm 20mm
, Flash, HBM crocontroller r GPU devices

: Medium
Medium/Low
edium/High
dium (10w/cm?)
: up to 2000W : up to 1000W
e: -40°C to +125°C e: -40°C to +125°C

: Large
ngh

: up to 500W
e: -40°C to +125°C

)
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Power Dissipation

Air-Cooled or Liquid-Cooled?
a little bit of theory ,I -
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Thermal Load — Idle Mode (Convection) att

Chuck Temperature: -40°C Thermal Load through convection:
Thermal Load at “idle” mode

The thermal load depends on:
-  Temperature difference
- Surface area

- Heat transfer coefficient

Convection 130W

0 = ATeA
AT = 65K

a = 13W | m*K
A=0,155m>
0 ~ 1300

To Proberstage Additional power of around 50W
oo transferred through prober-stage

Idle Thermal Load is around 180W

4 - .~\:\.‘ W
[ DRI
. //’/
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Thermal Load — During Testing

Chuck Temperature: -40°C Thermal Load through Probecard:

Ther

ow
OW to 2KW
230W to 2.2KW

Thermal Load during testing is >1100 Watts
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Air-Cooled or Liquid-Cooled? tt

Aoty yon e

J

RIS 0 a0 Ay

e the tools of
iformity!
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JGIJUBlp}g it
= (]

="
U010 e

[0\
nity
EEERBREUTa rsurptior
 Wider temp range might require other fluids

D)
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Why MultiSense?
You can‘t control what you can‘t seill

>

i
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Temperature Detection - MultiSense tt

er Contact 100mm 20mm
2000 Watts 1000 Watts 700 Watts

e control sensor is enough

e control sensors to detect temp changes
due to chuck complexity

le, currently up to 25 sensors

lgorithms

)
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ATT Sealed Test Box

Chuck — L300T-EX LTR HP
Chiller — L80J (liquid cooled)

Power Plate (up to 2000W)
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Full Wafer Contactor +25C 2KW
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Able to dissipate 2KW —

I ; T ) ' : ' ] [ Chuck SetC)
ag L . Chuck AGE]
25 1 l I _‘l’ ]

i 2KW.ON 2KW OFF
20
15
10— -

5 & — — - ]
a - i I

160600 16:11:00

16.01.2019 16.01,2019

Temperature control within 1K

|
N
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Full Wafer Contactor -40C 2KW att

I L T " T T L T T ] —— Chuck Set[C]
——— Chuck Act[C]
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Able to dissipate 2KW — Temperature control within 2K

W
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1)
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/i
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—ull Wafer Contactor +125C 2KW
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Able to dissipate 2KW — Temperature control within 2K
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100x100mm
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ATT Sealed Test Box

Chuck — L300T-EX LTR — 9 Sensors
Chiller — L60J (liquid cooled)

Power Plate (100x100mm)
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ATT Sealed Test Box
Chuck — L300T-EX LTR — 9 Sensors
Chiller — L60J (liquid cooled)

Heater Plate 23x23mm (200W max)
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Test Conditions tt

+105°C

)
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Summary

High Power Dissipation requires Liquid Cooled Systems
100x100mim up to 400W — doable (higher power possible with L80J)
23x23mm Up to 160W — doable (higher power possible with L80)
23x23mm Next tests will be done with a 21 or 25 sensor chuck

Wider temp range requires new fluids (high BP and low viscosity) or
Dedicated prober for certain temperature ranges
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Thank You!
Q&A

Contact:

ATT Systems GmbH

Tel.: +49.89.89.94.82.0
Fax: +49.89.89.94.82.28
Mail: info@att-systems.com

1)

N
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‘ Premier Assembly Materials
Designer and Manufacturer:

Thermal Interface Materials
 Liquid Metals
 Hybrid Metal TIMs

®
« Heat-Spring®
INDIUM « Solder Pastels, Fluxes, Preforms,

e e Alloys, Wire, and Bars _'
 Semiconductor Fluxes and Pastes il
 Metals and Compounds
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Free technical content at your fingertips
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COPYRIGHT NOTICE

This presentation in this publication was presented at Too Hot to Test (February 9-11, 2021). The
content reflects the opinion of the author(s) and their respective companies. The inclusion of
presentations in this publication does not constitute an endorsement by MEPTEC or the sponsors.

There is no copyright protection claimed by this publication. However, each presentation is the work of
the authors and their respective companies and may contain copyrighted material. As such, it is strongly
encouraged that any use reflect proper acknowledgement to the appropriate source. Any questions
regarding the use of any materials presented should be directed to the author(s) or their companies.
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