Design of a novel ultra-thin vapor chamber for cooling

of power and micro electronics

Problem

The thermal packaging infrastructure of electronics systems requires passive heat
removal directly from micro-electronic device. This problem is typically dealt
with by putting in thermal contact the systems with moderate-conductivity
copper alloy substrates resulting in a high junction-to-ambient thermal
resistance.

Product

We develop a cost-effective ultra-thin vapour chamber for cooling systems of
power electronic and microelectronic devices. The thickness of vapour chamber
is less 1 mm. Product can be integrated to a cooling systems of data centers,
electronics and LEDs.

Advantage/novelty

Owing to high reliability, simplicity of manufacture, passive operation, and high
effective heat transport and conductance, use of ultra-thin vapor chambers is
one of the most promising solutions for the thermal management of power
electronics. Micro- and nano- structured surfaces is used to significantly increase
the performance of in vapour chambers.
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Rejection heat Superhydrophobic coating

Superhydrophilic'coating
Gradient wettability Microstructured surface

CNT coating (nano trees)

Input heat

Prof. Henni Ouerdane, Ph.D. Yuriy Lyulin, Valeriy Shevchenko. An industrial partner is required to scale the

technology.
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Pa3paboTka HOBOM ynbLTPaTOHKOW NapoOBOU KamMepbl Anf
oXriaXXaeHusi CUNTIOBOU U MUKPOINIEKTPOHUKM

OnucaHue npobaembl

KOHCTPYKUMA INEKTPOHHbLIX CUCTEM AO0XKHA obecneynBaTb NACCUBHbLIN oTBOA,
Tenaa HenocpeaCrBeEHHO OT MUKPOINNEKTPOHHOTIO YCTpOl\/ﬁCTBa. Kak npasuno, ata
r|p06nelv\a pewaeTtca nytem TepMNYECKOINo KOHTAKTa CUCTEM C NMNOANTOKKAMN N3
meagHoro crnjasa C yN\epeHHoﬁ TEeNNONPOBOAHOCTbIO, yero MHOraa
HeAO0CTAaTO4YHO.

MpoayKr

Mbl pa3pabaTbiBaemM 3KOHOMWYHYIO Y/IbTPATOHKYIO NapoBY Kamepy TOLLMHOM
[0 1 MM ANS CUCTEM OXNaXKAEHMA CUIOBbIX 3IEKTPOHHBIX U MUKPO3EKTPOHHbIX
yCcTpoicTB. [POAYKT OPUEHTUPOBAH Ha WCNonb3oBaHWe B [aTa-ueHTpax,
CBETOAMOAHbIX CBETUNbHUKAX U APYTUX SNEKTPOHHbIX YCTPOMCTBAX.

Mpeumywecrsa/HoBU3HA

BnarogapAa BbICOKOM HaAEeXHOCTU, MPOCTOTE U3FOTOBAEHMA, NACCUBHOM paboTe, a
TaK»e BbICOKOM 3PPEKTMBHOCTM Tenonepesaym, UCNOAb30BAHUE YAbTPATOHKUX
MapoBbIX Kamep ABAAETCA MNEepPCneKTUBHbIM peleHnem Ans TenaoBoro
yNpaBaeHNA CUI0BON SNEKTPOHUKOW. [nA nosbiweHUa 3GPEeKTUBHOCTU OTBOAA
Tenna Mbl UCNONb3YEM MUKPO- U HAHOCTPYKTYPUPOBAHHbIE MOBEPXHOCTMU.
KomaHga/nyTu coTpygHuyecTsa
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Rejection heat Superhydrophobic coating

Microstructured surface

Superhydrophilic'coating
Gradient wettability
CNT coating (nano trees)

Input heat
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