I8 HE 11 M 2 5 K 2 R Vol. 18,No. 11

1997 F 11 A CHINESE JOURNAL OF SEMICONDUCTORS Nov. ,1997

ERASNlAERATIHFZE
A IC RS FF T I

BxE 2%# BEX 4SH

(HFERKERBEH B EZESLRE KHF 130023

Bx% A
CPERER LSV L¥E  201800)
WE WRTHEASRARJ{IREROFERIINESEIOE - RE S AR A% )
EATMFFE SHEH Cu R ITAMFEM L, RHABEER 350~400pum, S RFE 12~ 14W/(K

+ cm) ) 5 Wi G FRAE 9 B L8 AR 1 B ) G R FEL BB 45~ 5096 , B {E Pl O P BB, T 4
HIRER 252 . BERBI YR RAHSHER/AELSESGHITEHHBRE.

EEACC. 4320], 0170], 0590
—t
=

518

H BT 5 MOt 85 0 i 15 7 69 BB B UL, B P R AU 4W/ (K » em), H

BRGENRAREY; MERIGENRASREREYREPREN, KRR 1a BERAHHSE
7 20W/(K « cm) , BF T Y 5 £, ISR A K EHEFETE 10°~10"Q » cm, FH I E
HABRBAZ N IR ERNAEIRDEEIEFOCRH IR LEHEEY, DI EIIK
BB AEZOMR. RARREFEEERAEARITIHNHR I/EBRERESTHRT.
1967 4£ Dyment A H XA A RR 1 a HENAFIET 2 FEBOLHIH BRI Yazu FA
T 1988 4 X ARGE T 8 A ¥ EE R W 4 B SRS F RIS RS, ZH I 7E R MR A LA
REHALEIRTEHRETHBHER EXRAXTHEEESNAENEARTSFEY
FREIFHAS T SR ARG ZN . MELESHIBRCVD &R A EESE R LR, #
FRERERAN SN G EB A RTRE, AT E SR G RN ASESR THENHRE, NG
EHRTERAENAEY AN~ EEFEY, 5IRTERIIFREN L BNE, BHhT
ERIFREN AR H S RN TREESAEFHFEMNEE, X—FENHRER

BiiE B, 1964 FF4, RIS, NFHNEH B 5HRGH0TRITHE

SYEH F, 1941 F4, HE, G0, NFRBEHONOHESEETE
BEY® L, 194254, BFRR, AFLBEIOERMNTR TE

1996 4E 8 H 29 B U BIHIM.1997 4E 3 B 6 H 3 45 S hy



11 3 B EE. FRAEN G BRI FEBOEFIFER A 841

ﬁﬁ.%[ﬂ.
2 SCHGE R I M $ B 7k CVDMWPCVD) Jr ikl & £ RI A IR, FH KL S

WRTFEE AN LS & B P SE 4 AR B2 2 1R 0 T 4 I 75 R I, B 7 8 P 4 ) 76 R I Y
b SR WO
2 ZLBFE

NI G R 3% R MWPCVD 75, L CH, 1 H, %<k, MWPCVD ¥ 3%
HFRAEENATR, BNEZNNERERS, ETHLKRSNARN SR, Bah
WTERE, RINHEHAEELT 1AW/ (K » cm) BEAZEKRTF 1040 « cm HERIE B
BT, H A S RO B8 T4, AR KR T S A B E R,

S 17 A 5 5 A, T 4 S 5 L T R o T 38 A SR M BRI (B &
75 R 4 BT, 6 R TR LR 5 B, T 1L, & B AL RUIH S HAR E, b T &
TEAEL S T 25 AR AR 7 B e LM & 2 2 28 & U G R E B T I RO R . AR R
FEL SO A AT LR S AT 45 4 B R B 6 & I 7 SR T, b R S50 i Nd-YAG B0k
BN G EEE, LB S NIRRT T 178 R, 35 SR R DU I 7 o i
SR R, St bR AL & A B AT 9 10~15um, RIE I HE
0. 05pm, 2N 2 T M A B K. YAG BOGESE A T84 NI 74 BEU) 81 MW 2 & MR B3R
BOREF SO IR 6L BRI AR A, T LA SRR A 4

Au
SR, EF B, RS RN SHS TP A RE 'jn
ZEEEE KA (800~1000 COERT LN AEMHEE LB SRIER (s
fb. B3t R INT T 25 E 8 5 NI G R 1 . i

HIVESTF 0 &R A R TTRERWFIEEFEBOLSH T
AR A%ETE S TEREHT T REEE 1 snicpsnAEE
SE B RO SRR KRR S S PIA, S
EEESRABEMARITLE, R A PbSn BB 180C TR AHE S MEESR G BRI
ELERE 2 FIREIEHREN. FERHANREXFEN P ERIABEERR ERE AT R

- VERAN, EHEESRE O AN REREEREHTH
SREBMA HIUT, TR EEOLE M TIERE.

S 3 R

UL

KR O B — E R MO B R SRR A
BERIE R AL EROCE T R, AR EEH AR
Ho wEempmar A EEEABORRE S RET R, AE A, AR
AL B MIROE I TR, KR BRI MO B A
RS, TR SRS, BT
5 PR S L R L, R A R SR O 75 AT 1 O 8 0 36
B, KGR ANEE SR DEARL T RO BN ER, F IS i

P LA A B B S T R
20 SO R T R AL B K T 304 S P A 91 e LRI S ) T A



842

¥ 85 &k % # 18 #

TR, FSRAFERTIHROCHET T HER. AR T AREEMRFEH SN

25

#EH /(K- WD)
2 & o

o

oMBXE. §W/(K + cm)

- A 1S X. gW/(K + cm)

. #!-5'*: 10W/(K » cm)

B3 ERERIABERITKHAR

100 200 300
SRIABAGEE /ym

400

HEGHTTREMBF YK R

B4 BT RASR A BENHFRITH MO —RE S EEZEE T A ES e il
2. KA SR A A UTA HOC SR BB B R IR T, BoORH b Sh 3 I\ S 219 0. 8W 48
BB SN A RTIH IWL R T RBE T 25%. R ET il 2R A A 3228 (b th 1B R it R B
THERAENABERTE SRR R REGE. R RITETR T 8 SR A BER G
PR UT B9 O 38 4 H Th AR B R (R] B9 AR (L4518 5 D908 TAE R MY 0. 8A B i T &
STERERHXA, ERAEHSNABEMINBOESHREEBRHBRE.

ARERGFI A . B 3 PAIUEL . LEE KX
F 150um B, &R A RRTTTEKPEEF THEN
MR, BEERTIEEN M, YREKTF 400um B,
MEHEHBESBEE. HI, BREERER, — Ak
UL <& NI A IR R BT 350~400pm 2 []. 4 NI A R
SFEMNBOLEHAMERMBEARY, YRFEXT
6W/(K +cm), RSN ARTIHBEBHETER
B B A B ARG, X EL 4 2 DT A 2B (20K /W) , 5 IR B i
SRLAER TS BEREmA M, B EmEER &
HFEEMERE, RFER 6W/(K « cm) LN G K
TS AR BRBRITA RSN, XX T
MFE 12~14W/ (K - c) BRIV ERTT, 7] (80
FSPPH R 45~50%.

L SRR 1.2
0.8 |4 WA 1.04
B ——— .
% 0-6F Bo.st
R %
H ®o. 6}
0.4} H
R fo. 4 . b
0.2} o SRIA MM
0.2 :
1 1 1 4 ﬁmm
0 0.2 0.4 0.6 0.8 1.0 0 o.lz 0.14 G T Lo
THaR /A B /h
A4 &RIAEBITAE R B 5 &RIABERITHHE RIS
BOLIRALE B R B R 5 T/ER I &
Li&ﬁ?%gﬁﬁﬁ%—‘éﬂ 10 ZEFEAHRASBWE SHWIEOE, EAXLHERTHT
TZMEERABRERERE.
4 iR

ATHB T 8 £ N a RGN AUTH 2 SABOE R SRR E AR &
FE B FREAEEKRT 150pm, AFHEKTF 6W/(K « e) &R A BIE R RGIE



11 87 k&%, FHERAGERMYELSEEOERFETR 843

I 0 B R RBOL A AR A ROR. SE A Cu RUTH A, — B E 350~400pm,
PP HRE 12~14W/ (K » cm) [B] 68 & K7 BRI 38 5 [ ] {2 $hBH R 45~
50% . BIME B LA B R ARG SR L DU AR 2500, REHBEINE. SR AERTIERSE
AR BRITH R LA B AR S

i BRAHEHRKRFEETIRZMDABEELNARSHRERMEM KT @SR THFE.

g % x M

[1] ].C.Dyment and L. A.D’ Asaro, Appl. Phys. Lett., 1967, 11: 292~295.
[2] S.Yazu, “Some Thermal and Optical Properties of Diamond”, 1st. Inter. Conf. on The New Diamond Science and

Technology, Tokyo(Japan),1988, 56~57.
[ 3] Grant Lu, “Application of CVD Diamond In Thermal Management”, 2nd Inter. conf. on the Application of Dia-

mond Films and Related Materials, Saitama(Japan), 1993, 269~274.

[4] M.Seal, “The Current Status of CVD Diamond Applications and Prospects for The Future”, 3nd Inter. conf. on
the Application of Diamond Films and Related Materials, Geithersburg(USA), 1995, 3~10.

[5] Changzhi Gu and Zengsun Jin, Chinese Physics Letter, 1996, 13: 610~612.

[6] Changzhi Gu and Zengsun Jin, Chinese Physics Letter, 1996, 13: 700~702

(7] EkFR, €Y%, EE%.%, BEEMR, 1997, FEE.

(8] Hitamk, TEMWEE, 1992, 13 76~78.

Semiconductor Laser Fabricated With Heat Sink of Diamond Film

Gu Changzhi, Jin Zengsun, Lii Xianyi and Zou Guangtian

(State Key Laboratory of Superhard Materials, Jilin University, Changchun 130023)

Tu Yuzhen and Fang Zhujie

(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800)

Received 29 August 1996, revised manuscript received 6 March 1997

Abstract Diamond film is used as heat sink in semiconductor laser, the characteristics of
thermal resistance and power output for this laser are studied. A heat sink of diamond film
with thermal conductivity of 6W/(K « cm) and thickness of 150p¢m has a good effect in de-
creasing thermal resistance of laser. A heat sink of diamond film with thermal conductivity
of 12~14W/(K » cm) and thickness of 350~400pum decreases thermal resistance of about
45~50%, and increases the power output of about 25%. The stability of laser is improved

by using diamond heat sink.
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