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Micro Heat pipe Heat Spreader 2] &7 & M=

LHS

X&ema Qb Dl

stiHErw CHard D138

A AHHSl LEO JIBH0 EE BEM Ao HEHOR NHs9 BT
232 452 SZotH LdotD UCL = HIE Xdts P H &g O
d52 2HpZ YHEE L5 S5 D=0, 220 Z45=s 20 sty
SRR JUES AMI= A0l SR8 RAZAM HIED UCH 1984 H
Cotter Off 2loH JHZE DIO|3 2 8|3 TOIE (MHP: Micro Heat Pipe)Jt JH&l F
H XY SEHI HENH R4S, PHY 323018 FE2 248 JANRE0A
Z2dTl= Hot Spot &l SUHQ HHE(N 6 HZMUE B4+ US A2 @
2 9201 =0 UCH SMIMK EFE 0012 2SIEMO|T ; Micro Heat

pipe)= MEMS(Micro Electro Mechanical System)S & 2| 2|80 = Bt d 2H0
A Bulk Micro Machining 7|82 S5t 40101322 HES MEH, 2 &
S8 ZIIolA L, =2 HQ2l Hot Spot HIM 2 HEO &lE A A(Heat Sink)22
SO AYES s YAHHE A 0I0|2RBIEMOITSEATYH
(MHPHS;Micro Heat pipe Heat Spreader)2] ME X SA| 22 |FEo ¢ H 23
£ 3ot MAEGtLD ACH Bt SF£ S8 01013226 EIO| (Micro Heat
pipe Heat spreader) M2 #4& 00|32 ©RS M AZE(Groove)E
dotdl AolA Bt B3=2 Soll 5~6 HHS SFE AHXIA ST 22U, 0

gl A2 a8 "Elel DR E(Groove)2ts 5 ~ 6 HAHS PBIEH BHE )
XOF ot, &8t A FHM R0, 8 SAMED A= CHLs SEWS! Chip
of Zetet Z2=2to QXN ssSHCE US shlile Ptoi ZXHEFHIE &=
ol ?ohl & FXHIJF ZBUiZ2 XEE 402 2oIC)

2 HFAUNAE Ol2i8 ZHE 2= 5lDXA, AUHCR M2 2FY 8N &
bl RES 24 A2 JAZE oA JIBHCR2E 5| ET0) E(Heat pipe)2



g 0185t 2 93 =22 HAN 20| ‘SN MY S8 MuH
£ P8 Heat pipe heat spreader € & ¥ MZ5t2 1 852 24 AL

EAIY IE—I(Heat pipe Heat Spreader)2} & <0l=, 2FE(Groove)E &
d31J] 2ol Test B 282 HASH F Stamping S&E S S50 Aluminum Plate 0l
200um Z 0|2 DZEZ(Groove)E A5t LD, Chemical Bonding 22 &S2H0l &
8ot C &S S A= DI Water 2 Steam Blow A2 2 9f 70%2| Fillrate 2 =
ot = EStE NI REUAMS LSS MEDHI| kM= 00323
Ei(Micro Heater)® MEMS(Micro Electro Mechanical System)Z&d2Z M &304
Power Supply & S0l Contorl & # UTSF StA 1, Hot Spot 2 2l(Coppen)E 8 x
8§ mm 8 HHHOZ FEAA(Heat sink)t 824 UALE MEGIH, 0t0|12AZ2

6lEl(Micro Heater) 22 E 2ME E2 SIEAI(Heat Sink)E MY St= O
HE 2 SIEE oIl 25 FEEF2 K-type 2 S & A (Thermocouple)S Hot Spot
Ol 225104, Swatt Ol A 25watt DHKl Swatt S92 ZI15t= Power Input Ol Chst
25 B3E MXE MHPHS & 25 AES 2RO HFS AEH2H0 H =
Hotn, 11 Z1 &5 Z20 Hot Spot &f 2= S HOIA %2 AMHECH
79C o 2% 24 0L AUCH 0 Ut ZUZ2 S+E £0/102 FAF
©®Z2 E0|7] 918 ANTOHAM 2 iS4 €H3E = JUUCH
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Nomenclature

flow rate

Dynamic viscosity
pressure

gravity

velocity

deflection
deformation

stress

moment
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1. B

1.1 e 7

2552 2HGH=E BTAHMES FECZE AXNMS2 22 20 AlJI
OlZ2 Mel&EIt +GHz 0l 0l12= ZFE(Computer)2l £l FUE &
2z

KR B (Portable Device)2l 485t 22 ZMUE JMHZLCE 018t M AME
of gME 1 ds59 ZHEI HEB0, XEHJE RES| ASGID U= &
X Chip AN ZHdl= 22 SUHQ HHOZ XHHots A0 R 3
QoA rAlEl D UCH KIE S0, 100Watt S0/4S 2IHE A= AFRH
] CPU £ SHFHQl S&2 ol 50C0Iete] 52 | XI6GH0F 312, 85T
olatel 2Zlide S0 FXEHE A 20, 24858 84 MBUHA=E
S Al Mot 22 SUH2E A= A 8 P SRE 2L
2N 4s0 RE=Q Fa2 020D & 4 ACLY D24L, oM A3
SIRS0l ZEHGE X&gots Bt &Y WAE2 Chip size 2 220
el g8t&(Heat dissipationy2 {8 2FTe| HAE JIAE ZUE It
el Ol 2UEC2 g8 SdAI e e Zoiot =D /J= 20|
81 AI0|CH

(@) (b)
Fig.1. (a) 4 bit Microprocessor (4004) (b) 32G 42nm Nand Flash
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& CPU E HESH 2AUEQ MIU2EMAML &2 E(Heat dissipation)
SIE4& A(Heat Sink)2t M(Fan)2 22 MAMZNH HUNBUH T
UCLE, ZAEFE X&ole ZAH YIS H 220 A 24 5= Hot spot
3] 2A%=E g2 81EA J(Heat sink)2 221= CPU 2 Clock speed
20| MelsTe Sot2 olst ¢Eg SIIE 51E4& d(Heat Sink) I
Boicle Z2NE JIHLD UOH, L8 5| EA D(Heat Sink)S| & ZE(Heat
dissipation)2 SZEAI2|J| fdl S|E A Q(Heat sink)¥l £& = HFan)2 S
A HHL= 2822 2o, ME2 SEN £ UOE 2R 4Ll
Aes AHOICL® 0l218 SMEO CH5H0d, 1984 & Cotter Off 2I5H JHE OF
Ol 20| 00| = (MHP: Micro Heat pipe)?t Jt& FHOHH Y s8I0
EN 248, RHA 320/2t FEHO| =48 dNRS0HAM 24T = Hot
Spot 8] SXQl FALE(N 8 HEHE =+ US

Heat pipe S| &2|E 0|28} Heat Spreader &) S22 Olell Fig.1-2.01M 2
4 QUCH ZFXSE Xgole B2 22, 2 &40l et Hot Spot &
2%} Fig.1-2(a)% &0 IRHCE BHSHH ZH (02 82 (@l
Qf 22 2% BIEE GIEA A(Heat Sink)0l LIEILIAI &LCh 0 B3R, X
t=l B Chip & 2% A5202 2 22| 51E4A J(Heat Sink)2 HEE
RIFSIA =L 2L}, Heat Spreader & HEA|0li= Fig.1-2(b)2t 20| Heat
Spreader & DIE( DE 2% 2ZE LEHHA, (02 DM (b)y22H= 2t
20| 18 2% BXE I Y22 A, ZUFHCZ2, Hot Spot & 224
SUE JIHNSO=Z A olEAA(Heat sink) MOIX2 BA g0l B &=
Ol out&=(Heat Dissipation)2] EUE JICHE == UA SHCH

R 1o ko

J
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Temperature
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Position

©

Fig.1-2. (a) B HQ 2T EX (b) Heat Spreader HEAl 25 X
(c) Heat Sink Ol A2 2% 22X

1.2 43 5¢&

STMA H7E 00132358 IO Z(MHP)= MEMS 2382 JJEH0] &=
Bt H 2A 0l A Bulk Micro Machining 7|82 S50 =4 0}0}32ZMicro)
O] e (Channe)E 28t 12 E(Groove)2 M =56t 1, Hot Spot 0l Al 5I1EA
A(Heat Sink)Z22 SWEQI FHE i 2AFEENS] MHPHS(Micro Heat
pipe Heat Spreader) X{E 32X R Al 8o BIEH BHE So6l0 ME
8t UCH Pt d 3F2 S8 MHPHS & HE2 £ 01013= &2
2 2E5(Groove)ES A6t |IoHAM Fig.1-3.01AHA Z20I5~6 A B3
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Fig. 1-3. MHPHS(Micro Heat pipe Heat Spreader)®] HZ 23 T®

L

farwo

ol

01218t ZH 2 M (Channe)S E4HGHI| <IoH 5 ~ 6 &2 BtE=H S
HXMOF 8HCHe AN BIEH SF2 <Iol B2 SXdI0F SN0 80
HOIA 28t 54 HHHA XAl Fab 2 2Z6HII0E B2 (23S0l UL
232, XA Fab 2 2YSIX R38t1, Fab 2 2RE M0 ASHLES o0
3t1 Ol Z= MAHl 4322 O0I0M MzZHIe &s ZUE AN
= Ch

re
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12 OlA 128 A 20l, Fab 2 BE/6tA R SALMUAM AIE &
hip B 1 ds2=2 U8 3AJIY% &9 JIE
0|8t MHPHS(Micro Heat pipe Heat Spreader)2| XI&t1t X

0 A

Sink)0ll CHS3StH2I
= =X|

2 8t MHPHS(Micro Heat pipe Heat Spreader)2] &3t ¥ 322 F&6t=0

Ct4 SE0 g R0 Y2 I SHHIs AL E00 S0 H2Z,
2 =20AEe Fig. 1-2. 02 20, 20t CHs 3712 Chip 0l TS0,
S| E Al d(Heat sink) Size 24AE ol AUECE N2 EXHIZ HEE =
= MHPHS O HEES 2ol &M J(AASM Zel 018K U= Press 2
82 0|28 ZHE2 S50 IR E(Groove)S MESIL, Ml JIH-AX
2tol AHEIE K5I H8 2(Wick)2 Etching &

M, BFo 24 ¥ SXHol BUOR Lrt HEUS

MHPHS & HMEJIsH0 U6tH A76d0 11 d52 &

/’—""\.
7 Metal ™

.
@g{i Qcing

o~ '5*‘\’\1%
ST

Etching

BOTTOM TOP

Fig. 1-4. MHPHS(Micro Heat pipe Heat Spreader)®] A& 23% - 38
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3| E mO|X (Heat pipe)

Ol Z(Heat pipe)2l &2l 1944 H D|=2] R.S Gauler 0l 25 S3

AEACUL, &85 HA 26IA 1D, 1962 H 0I= Los Alamos M7 A9

G.M Grover Ol 2/ SIEI0IZ(Heat pipe)E Ecl0 XHA AR AIZE

ACHD
HEIR 2E

ol ET}0J Z(Heat pipe)et LHIE ZII2HH HSRUE F
X2 olEIIOIZ(Heat pipe)liRHA REFM=E FIHX

(Phases)2 2 ZIHoI0 EXMEE 22I= HXIOICH
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OO, 2AHl =5 BLT (WickIA M4& JIM — 4K HHe S8E
A (r, )0 EHEEY (o) FHS Y HZH(o)0 2 TS 20| LIE
= 0

e =1
ry Tol "—'—TE;DO:'

Ol E1 °n-_|' “'I._ ﬁl = Laplace-Youn o" Aﬁl Ol B} °;|' EI’ == H._" :o ()l :—.:" = —rgﬂ
p g
I:

2o LALS JHES UL 01F R, A(Wick)?1S2l 27|17t HOL™OF ot
Il Mo %M »s MEES2 SIHAIZl= 20| &Ch
MO LHAGHE Darcy O HEON GHE2E UM 242 B4, &

=2 =D
HREE, SUE, 2T Dall S(Wicdk)SHeo 2Es A0 ULL

SIEMO| Z(Heat pipe)2 HS&He= 1 2201 Tet Z2AlEHH(Capillary
limitation), D-—:?_)II(Somc limitation), Hl&H & |(entrainment)S 22 FEotL
Aol F, MY AR-70C ~ ZOOC)OH/H“ DHISAHDIE KU EQl oIX 2
XKL 0l %!(chk)()ﬂ/\-l F A= AU SALHA =88 = U
= MHZEL O Y2 Lo BIJF SLRUHAN M= IR0 AN,
AZHOI Zetol et ZSLR 2(Wick)0l X 2522 HX WEs ¢

CIN T O Ol& BIEMOIZI HAASE & 5+ gl &L

=



3. Micro Heat pipe Heat Spreader & MAH

A =t

3.1 Micro Heater & =%}

= o420l Al Hot Spot & 7457 fIoH 0HOI= 25| E (Micro Heater)E Al
XSIAUCH ME WS Fig 3-1. o 20l, KLU % #AS SHO
of 2tota HBME HMEE & 0|2 010l 22 6IE(Micro Heater)2 & E0t
%CH 0+0] 32 5|E{(Micro Heate)S HIZ510| 218t 3F2 Figd.1l o & l,
S2l(Glass, Pyrex7740, Dow Coming, U.S.) J|mo €014 & & B (thermal
evaporation)2 2 IAF(CH SAwE 2 200A/1000A SH=Z SHAIZIL,
AFEI Al 2Hphotolithography) D128 0183 &N E 422 MHLE & F
51 £ 41 A(Heat Sink)2t 00| 3 25| Ei(Micro Heater)2t2 &IIA HAS

2151 SIS ASR(PECVD)ES OI28 MEAUSIONE 1 M FHE SH

FACHS

ol

Glass chip fabrication

B3]
R rrrrrrrrenrrrrrrrl oI
R AR AR IR AT AR IR 3
;?,'; = i - 7 Photo resist
- - - 2l (Az1512)
3. PR(AZ1512) coating
S0,

4. Exposure, develop & Etching

5. PR remove & SiO; deposition,

etch
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(a)

(a) (b)

Fig.3.1 (a) A& 23X (b)Photo Mask (c) RIZE Micro Heater

3.2 Micro Heat pipe Heat Spreader & |=t

2 H20A HZES MHPHS(Micro Heat pipe Heat Spreader)= 20| &
S|l= Hot Spot 22 FE 5l EA(Heat sink)2| &(fin) 2 & Plate & X H X0l
D2 YHLS UoH Hot Spot Z4IABHAIE T (Channe)E J12 CIXQ
©2 5}0d, 22|38 HPHS(Heat pipe Heat Spreader)S LCIAtQ! SIQALCH HE R
A2l Vapor-Liquid phase 2t2] &= <& ME(channeDES FI& 1TEE
(Groove)2l substrate = ZAZH(200W/mk)Dt JISHE0| 8 2=0s
(Aluminum)2 AF230 Fig.3-2. 2t 20| Vapor phase £ #I8 1FEJ &

S &l Top substrate 2t Vapor-Liquid 2t2l 1 F 2 (Groove)=2lE 8 Partition
plate @ Liquid phase & /8t 1 R2EJ} 84 E Bottom substrate £ CI X Bt
HCHS

-11-



=
Vapor Phase 1= Liquid Phase 22

@ l o\} (b)
Connection Vapor-Liquid /@— T
(c)

Fig.3-2. (a) Vapor phased Top Substrate ClXtQ! (b) Partition Plate. (c) Liquid
phased Bottom Substrate C| Xt@!

Y(Groove)2] MEZA2 Fig. 4. Ot 20| Test 22 F EH2SIH 200
w012 12 Y (Groove)E HMIZotALhH
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e

T T
(::\\kjtffiii"/;:> Metal

Forming

Etching

Top Partion

(b) ©

Fig.3-3. (a) MHPHS M= Z &% (b) Vapor Phased Top Substrate Test =&
(¢) Liquid phased Bottom Substrate Test =&
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(@ (b
Fig.3-4. (a)Vapor Phased Top Substrate 2} (b)Liquid phased Bottom Substrate

H=E substrate = Fig. 3-4. OlAS A&DE Z20], 25 Al (Metal
etching)2 2 (Wick) 2EXZ M45tJ| 2o Channel 1= E2(Groove)Ui 0l
Etching (3:3:1:1, H3PO4:HNO3:CH3COOH:H20)2 G}RL}. Etching Of IE
Roughness &= 0.58um & & = ACH

2/(Wick)2 5| EMO0|Z(Heat pipe)ZUHA M2 2EES €A
2 2 E(Groove) 2, A& =(sintered wick), 2= 2(metal screen)=! 0| HE
MOICH MZES 3 042 Substrate = chemical bonding (LOCTITE 7387 +
LOCTITE 384)2 2 Z&5IALH £ Al substrate 2| 1 Z 2 (Groove) align 2

fir
o
l0

=

bonding Z2EE 8t 1 H plate 0l guide pin £ MIF, Fig3-2.01A 20l=

align hole 2 0| &3 %UCH
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4, AlE4uHH

=2 Al
—

[|9|_

| A= MHPHS(Micro Heat pipe Heat Spreader)S Kl Z &0l U0

Oteiet 22 AEE +3 ofAC

At
He
I
0%

1) HeatSink M2 2%
i. w/o Heat Spreader

ii. with Heat Spreader

2) JS‘E’—‘*.(Power)_J B30l i8St HotSpot & 2% £&F
i. MHPHS 29 A% vs. MHPHS X EG5IXl %2 Z=F

ii. MHPHS ®EAl, RESH S S 2HFill rate) 0%, 30%,

70%0MAH2 25 £F.

X
<.

e

iii. 2XH

o
Iy

4.1 8 T4

FHI

AlB 2 Fig. 4-1.°] Test module & X350, Fig 4-2 & 20| Platform =
2HEH0f RBSHRACH Test Module 2 dUEC=Z Y2 EHMEFSES A
ABS(Acrylonitril Butadiene Styrene)Xi 2 2| Mold Base(0.2w/mk)0ll Surface Micro
Machining JIH 22 HMXE 00| 3236/ (Micro Heater)E & &5t%A 12, O10|
32 3| E(Micro Heater)0ll = Power Supply OIAl +/- MR E QDI6tH H2=
225IAUCH XA &S 0H0|2256|E(Micro Heater)lA ZME ZS SIEAA
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(Heat sink)2 X517 #16t0d, 5134 J(Heat sink)2tel EXISHH0| 8 x 8mm
2 JI2ZHE Copper(391w/mk)S S 25t04 0t0l3 = 81 El(Micro Heater)Ofl Al
M S H0| Heat Sink 2 MEEEZE 511, 00|23 28IE{(Micro Heater) 2}
Hot Spot 2|1 Hot Spot 1} 5|E A I(Heat sink)2t2 EFENES 243

521 15+0 TIM(Temperature Interface Material)®! Thermal grease (DOW330,
DOW Enterprise)= & X2 ALOIOl TESHALH. Hot Spot A2l 25 B30
st =X, Power Supply Ol 2d) MB= 1A 2 DEES 6t, Jed=

Control 5t0 Power 2 21D} 8t 1D, Swatt, 10watt, 15watt, 20watt, 25watt 01l A 2

Hot Spot 2] 2% 2 Saturation TlE AIE(Y 100 2)HIA 2 53 ZFoHH &
DUS REIYUL. S 2EUE XG5 AE A Fig 4-1.0142 I
0| 5IEAIA(Heatsink)EA A 10mm 2HHCZ2 0,1,2,3,4 AXNE LAZ

0 K-type & & % (Thermocouple)S 0I86t0d 2=E =oAL Ol
CH2

| 2c& 21T

Fig. 41 RS 2% &3 X

SINK (Aluminum 6063,

‘60 (W/mk)

HEAT SPREADER
T

HOT SPOT K-Type Thermocouple)

(Copper, 10 x 10mm,
391 (W/mk)

MOLD BASE

(0.2W/mk)

MICRO HEATER
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Fig. 4-2. Test Module 74 % A&

TEST MODULE

Fig. 4-3. Test Platform &< 2F AL
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4.2 Simluation

AN &AM Al2d 0l & (Simulation)d Z 3t OICH

A3 0| & (Simulation) XS st AA XS Table 41 W Z)
Simulation Tool 2 = FLOTHERM 2 0| &5} UL}
-+ o Dimension Specification Bl
Heat Sink 60 x 60 x 25mm Aluminum 6063
Heat Source 8 x 8§ x2mm 30W
Heat Spreader 60x60x 1.5mm | X-Y direction : 10,000W/mk
Z- direction : 200W/mk
Table 4.1 Simulation 7 A] &7 (Simulatioon Tool : FLOTHERM)
“Femporutire. m €
L
w/o HS — Top View with HS — Top View ’
Ynmimsdum

w/o HS — BTM View w/o HS — BTM View
(@)

-19-



52

1

R

H

e e e
W o R

50

49 -

49 4

Temperature.
(°c?)

47

ti

48 -

45 y 3 , ; ,
4 ) o 2 4

Position

B
E

(®
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CEEE

3.

.II»

5.1 3| E4 A(Heat Sink)e 2 X

Fig. 5-1.2 MHPHS (Micro Heat pipe Heat spreader)% g5 B2, 5lEAA
(Heat sink) OIA2S 2% 2XZE £F5 ZUO0IC A8 Data = Simulation
data @t Bl W SHRLCH

R e me Sl ylation No HPHE
i Gim ulatiow HRHS
e EXpOIMENt NG HPHS
ot —w—Expatiment HPHS
50 ’ s

@

2 s 3

5o N

g ' 4

o i

LUUUOUOE
o W ; T4 Hot Spot

Positien

Fig. 5-1. Heat Sink 2] % EX (25watt J| &)

A8 21, MHPHS(Micro Heat pipe Heat Spreader)E = &8t 3 <, Hot Spot
0l @IXIs SaR 2L 2 5lEA I(Heat sink)IIE X222 25 X010t
J} MHPHS(Micro Heat pipe Heat Spreader)S H&0tX Y2 F2 7.8TOH
AN MR8 AR 23CTE 2% HFI A8 & = ULL 0l Graph
OlA £SOl Hot Spot SAI0 AEE 2% A2 CIXNE GIED
O|Z 3|EA XY (Heatpipe Heat spreader)0il SI15t0 S| E 4 I (Heat Sink)S
Aol o) JIEXCIZ SSEZ2 MEEUI MR0iC 23, SR
0] NEXCZE SSEZ HLEN Mt Hot Spot & & 25watt £
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)b E AL ST LATUASS L4 UL

5.2 ™ (Power input)2] #3jol|l wE HPHS Ms

Fig. 5-2 = S5watt, 10watt, 15watt, 20watt, 25watt £ 23 MHZS =UF 20

HotSpot il A2 2% gt & 20l

85 -
00 -

56

E
o
i

o
3
g
g 7
g 30 -
phud 26: -—i—Wfq HPHS
Jo —e—0% Coalant Fill rate
- ~4--70% Coolant Fill rate.
15
10 T ' T T Y T Y 1 Y T T ]
o 5 10 R 20 it 30
input Power (W att)

Fig. 5-2. Hot Spot 0l IS 2% Graph (Input Power vs. Temperature)

<
X
R
rr
o

Graph Ol Al £250| 70% fill rate & ZESRHIt FE R
EATYHE =H5IA ¥2 R 20 2=t 2AEJALL Ol 5.1 OA
o 2 2IZ ZMNA 2X0| Hot Spot 0l E&E 0| SIEWOIZE 5IE
A T 2| G (Heat pipe heat spreader)2] S8 MY 2 HotSpot = S8° 2%
ST)} FEADMHeat Sink)IIRAZIZ HEEU Mt SR 250 ¥
OlRES 2 % QUL 0% fill rate & 8IE A X Ci(Heat Spreader)S Al S0t
= B, ABoHA 2= R |AISt 2% Graph € 20l XS 0% fill
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rate 2 HP, HLE A HASKHIL S22 2, SIEO|Z(Heat pipe)
SUMA APE H2=E ASFRM2 il rate
b 70%LHRJI0IA JHE &80 260D 2N UL, 2 d8llkKe

25watt 2 B hot spot OIAS 2Z&= 61,4CHA 53.5C= 79C2 2& &
AZ 13% 42 4501 L4HHSSE ¢ 4+ UL
2.8+
—a— HoHeat Spreaﬁar
e (% Coaolant Fill.mte
‘2{1' i FTO%Coalant Fill'rale

1.6

Thermal Raesistance
(7.7

1.0 T T Y T T i t

Power Input-(Walt)

Fig. 5-3. Hot Spot 0l Il €A & Graph (Input Power vs. Thermal resistance)

Fig.5-3.2 SIENMOIZS Mds2 Eotsted 28 JIE0 He 2N
(Thermal Resistance) 213} J12iZO|Ch. & X &(Thermal Resistance)2 A H
B35l ANMTE Yilicls SE2 Jtedle Re2 2% 1T € ==l

oSt Mg LG AHECZ INEO0 RO IETEIH P55t
D8 2 L HAl 25watt B JIECR & B2, SIEMOIE SIEAZY

(1 (Heat pipe Heat spreader)E &8t 32,

ﬂJR fuok
(o]

_]O

X &tol C/watt It %L 0]

|
= 3|ENOIZ S|EATHC (Heat pipe Heat spreader)S HESH 3Jt &
i
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~a—Ha tisal Spreater.
~e—-Q% Coclent Fifl rate:
45 TORLOGIAOLF 3l eole

Témperature
4
§

5 ] / —=—wio HPHB.
%03 C o0tant Filt 19te

40 o - 2 20% Colant Fi ate

L i ® m P %

P gt OYat)
el Oai) inpusPower{V ait)

(a) (b)
Fig. 5-4. JI& ¢ =212 dlu
(a) “ Metalic micro heat pipe heat spreader fabrication” 2004, Applied Thermal
Engineering 24, 299 ~ 309, S-W Kang, S-H. Tasi, M-H. Ko,

(b)y = &8 =&.

Fig.5-4.= JIE0 ZHE ¢ =219 2% Hl Graph OICL. G4JIA
JEN YEE =22 2002 @0 2HE PICH BHS 0|28 =28 2
8IC}. Data HIRE AE 2AS BFXQ HAo F&oz AFAHQ HW
e ChA 2210t UKL, &8 &S0 HE0 ol AZEH2Z Hlu

St X+ otALCH

Hu =& = AE
60.3C = 48.6T 61.4C > 53.5C
11.7C &2 79C 2

Table. 5-1. 12 21 Bl

2 H3E Si ZH9 VAUEAN 3oz MAE SIELOIZ JIEA
T3 ({(Heat pipe Heat spreader)® 2R, JIE 7 [HHl 2 68%° SE8
IHQACH Z, 32% $=F0| 2E6ICH 010 UHold= 28 ¥ DE0NA A

3507 L.
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Abstract

The Design and Fabrication of Micro Heat pipe Heat
Spreader to improve Heat transfer and productivity

Jeongsu Lim

Directed by Prof. Yoomin Ahn

Dept. of Mechanical Engineering
Graduate School, Hanyang University

This paper describes the development of the productive micro Heat pipe heat
spreader (MHPHS) with a three-layer structure machined by the general press tool.
The MHPHS were designed to allow effective heat dissipation. The 60 x 60mm®
MHPHS array was fabricated by using stamping tooling method and etching
techniques on metal sheet to improve the productivity and to reduce the large
investment. Experiments were undertaken to evaluate the performance of MHPHS
with Aluminum plate at different input powers and thermal distribution in heat
sink. We glued a heater below the Heat Sink and pasted K-type thermocouples to
record the variations of Hot spot’s temperature. As a result, the productive
MHPHS showed the possibility to apply the general stamping tool to make

grooved channel.
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