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Case Study Evaluating the Performance of
Carbon Nanotube Based Thermal Interface
Materials in a Burn in and Test Application

Craig E. Greenl, Benoit Foisy?, Yvan Cossette?, Leonardo
Prinzil, Alexander Prinzil, Baratunde Colal
1Carbice Corp. 2IBM Bromont

An investigation into the performance of carbon nanotube (CNT) based
thermal interface materials (TIM) in chip test applications is described. The
CNT based TIM consists of vertically aligned nanonstructures grown on both
sides of an aluminum foil substrate. During TIM evaluation, consideration is
given not only to thermal performance, but also to the TIM mechanics,
durability, and the potential for the test to negatively impact the die through
scratching, chipping or staining. The CNT based TIM is compared to several
commercial alternatives according to the previously identified benchmarks.

Technology Overview

What are Carbon Nanotubes? A peel and stick
CNT based TIM
are cylindrical carbon molecules with _SImp“fle_S
interesting properties. They exhibit ‘ installation and
extraordinary strength, unique maximizes

electrical properties, and are

repeatability
between installs

CNTs are potentially useful in many

o , 2 Life Cycle of Carbice infinity™ TIM vs. Commercial Products
applications in electronics, energy,

optics and other fields of materials Rubber coated Al foil wears after 300 cycles
science. )
Indium tears after 400 cycles

infinity™ TIM is stable after 1500 cycles

b ¢

Cycle

Bench top burn in system characterizes CNT TIM over 1000s of cycles
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Test Setup
Automated test handler with TU (no CNT-TIM CNT-TIM
DUT specific pedestal on pedestal) attached attached to
thermal unit (TU) directly to pedestal
TU(HMD (TIM2)
GE |

TIM1
\ TU H

Pedestal

TU w/ pedestal attached
Results

Temperature Rise for various TIM1/TIM2
combinations with pedestal
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compared to Plan of
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» Liquid TIM1 (LTI)
delivers lowest
temperature, but has
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reduced without

pedestal, however risk
for aesthetic lid marking
without pedestal

» CNT-TIM1 does not
result in aesthetic lid
marking with no
pedestal in place

CNT CNT PF LTI-PF
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CNT Mechanics reduce unwanted wear without the use
of a pedestal
Lid with aesthetic mark

|t|ne Lid due to test

——————————=)

Conclusions

» The use of CNT-TIM1 delivers superior thermal
performance over the process of record (LTI+Air)

¢ CNT-TIM1&TIM2 may eliminate the need for LTI all
together. More optimization is needed

» Superior CNT mechanics may eliminate the need for a
pedestal

« Eliminating a pedestal significantly reduces the cost
of kit change out during product change over

CNT-TIMs deliver

v' Low thermal resistance: (on par with liquid TIM)

v' Ease of installation: Peel and stick install, easy
removal. Adhesive residue cleans up using isopropyl
alcohol or similar.

v' Excellent mechanics: TIM survives 1,000s of insertions
with consistent performance; TIM compliance eliminates
wear marks, stains or residue transfer to DUT .
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