E— "N TEN=INF v/ \D
SMEEN—VFILOAE 21— 25HADEH

Y—TILT v JEER

2 0 H
7093845 F #

A E
F o# -

B th
* Vijit Wuttijumnong - Xiaoping Wu

Z+*2 - Thang Nguyen *2 - Tien Nguyen *2

Practical Application of Heat Pipe and Vapor Chamber
for Cooling High Performance Personal Computer

M. Mochizuki, Y. Saito, T. Nguyen, T. Nguyen, K. Mashiko,
V. Wuttijjumnong & X. Wu

WA, N—vFrar€a—% (PC) Oo7uty hWEEiE 20, THITHE S THAT 2 HE S
X% > T&TWwA. 20004E121, PCoOTuty HTHMINL 70y 7 HERIZRA1IGHz, FEH#HkED
20W D3I K725 72%%, 2004412137 1 v 7 JWBEUE 3GHZ DL b, JE#E S 100W ISH L3 812 h 5> T 5.
FEEREIIWML T 225, K7 aty $ O EERrORE SAKIEBLEALFR UMM ES o TH
D, T HEHAFEIZERRIIEITRE L R o Tnb. 2000 11T BB ELIEA 10~ 15W cm? 72 5 7225,

20054F1213100W cm2 2B b o L b 5.

COMBRE LTEIZUTO20WFITENT V5.
(1) PCOMONIzAR— A THERITHIGTE 2 &9 BEHF &) 2 &
(2) ENFBIERETI ZHEOE — F A TRN—XF v Y NFE I, B & S HI O M o R AR O 2

EH T LT L

AR TIEPCORONIZZER T — S, TRR=—NF vy UNEFHNT TRy F 2T L84 2

BT 5.

The trend of the processor performance and heat dissipation have been increased significant every year. In the
year 2000, the clock speed of processor used in Personal Computer (PC) was marginal 1GHz and heat dissipation
marginal 20 W, but in the current year 2004 the processor’s clock speed is higher than 3 GHz and heat
dissipation approaching 100 W. Heat dissipation increased but in contrary the size of die on the processor
reduced or almost same size and thus the heat flux is critically high. The heat flux is about 10~15 W/cm? in the
year 2000 and could reach to 100 W/cm? in year 2005. There are two main challenges: (1) Provide the thermal
solution capable high heat dissipation in a confined space of PC; (2) Heat pipes and vapor chamber having high
heat flux capability, and minimal possible thermal resistance between heating and cooling ends. The purpose of
this paper is to provide overview of practical various cooling solutions using heat pipe and vapor chamber for
cooling high power processors in a confined space of PC.
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