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Bk, HESHAHKEAREEFARH. KRESERRZ CH, 1 H, EASEK. X%
TRESHETFRE, ANEBERMELSGm Ar %, CH, MREEY (0.25—3.0)%;
TAHESFEY 26600 Pa; FEERE Y 600—900°C; FEFRAEA AT < &4 ¥ & > 100500
cm®/min; e EL G 900—1500 V; B B EEE 6 0.5—9 A/em?,  ARERN 10—
220 pm/h, WIEEEBETETAMKKESKEH. ERNRILESR, FEORWT R
Bit s mEE, BYRe&EREE, AREERE—REZNITISH

H1 ERSEETFK CVD 2&RM&NARHE
FAMBFBRERE (X250) R % 100 pm BRE AR T BMERE(X200) RRA
100 pm

B RRERSHEFAR CVD B2ARNERHAKRNHEEAMETFEHMERAF, X2
7 CH, WREE% 2%, HEAERHER 6 Alcm®, FEEEY 900°C EZHKET, Si(100)
AELNROER AR, A£RAMEY% 90 min, BIHEEAY 220 pm, ERERLY 150
pm/h, BIUEH, HBERE MR SR, REEGIABRARKSE Rk, EREE
W ERR RN, B 2E-RRNEREETFEMERA. GE2 A, B
B B & R AR 09 & WA BOR 48 R <6 A4

=R AW R

CTURTRESRE EOENE B SR HFTLLE Stoney ARKHE,
ot = Eg [6(1 —v)%R, ¢))
R E, 1 v, HEBEFSENHERERTEAL, 553025 E, = 1.7 X 10"N/m?, », = 0.2;
R AEFEERSWNARENER; R AN R EARENARGHMEEZ, &R
AENEET ART2RERfmE. MEEZREBXFEEHARMNE, FENER
HEEHBKG THT RN, FEOM HEERS DRAMERN ], XENEBOERE
SWARKMBRE S, “+"R“—"FREHSN AREKR G, A8 D EEHER SRk
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' OB3ERSNEBBMOKN A CH, ENTHER, FANRERNE RRE
BB R 3726 800°C (JURBHRE DA 10 wm, B CH, WRESD, HEERFGETIIRE
HhewER, WE3TUESR, S CH, REY 0.25% RUABH), & NEEENR S
& —(2.3£0.05) X 10° N/m?, i CH, KB 3% K, HWNN 57 2% (0.8+0.05) x 10°
N/m?, & CH, KRB, &R B 3K R w /b, CH, IREES% 1.6% Bt , Tk
KASBERRN D, S CH, WERIN, B HHem,
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B 4 RS RIGERN R RN RSk, B REEN, Fia R s R
o HAGSWER. CH, REX1.6%, BEE
310 pm ZEA5, WEREEERIZSLIEINGY S0°C.
wl WERIT YRR, WE 4 T, HxmE s
< M, NG BREERR AR, REE B %
£ 800°C 7= A5HF . BERKIPA RZ 7 W FE 45 1 75 1) i
a 2% R 7.
% B 5 B4R RN D 5 & MG BRIk /A
T YRR B, TURRRE S A i 34
. CH, 3% 0.5% , ®fIEEEY 800°C, &
-3.0 H ] I 1 .t

°o CHEEE G RIA BB AN BT RN RS, Hek

» o BT 10 min FERE] 4h B, A A K & B

BS eMERAMIMeNERRANEL T o EERE E 04 am RKE 10 gm, A
DL H , & AUABUAL A 2 B0, BB b, @ RUEBRLRBERINE] 4 um A5, 1Y

B 7 by 4o 5 B 0 ¥ AR 00 48 B2 A
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U LBEd, AT SMER X SR, RN TWURREE 5% £4.
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— R A b WA B FE g R ) e R RO AR A 5 ARG, 1T T B2 )9 el e
S, FNEHFERRNET. eMARDHERUNER, HRPERRK. 2B2HE
H, RFERRES R A, MR RAR S5 Bk A,
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B¢ Raman i CH, RERIZ/L #HBa N E7 Ramen MBMNEREEAEAL dHLa N
3%; HUER b 2§ 2%; gtk c X 0.5% 650°C; HI4 b 2§ 750°C; Hhi4R c X 8500
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40 40
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#E Raman BT, ENAEBEHNERRRHE CH RERNSREETLBRE
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TRHHEN, SEFRPHEFNCEFESMABAKIBIRT EE W
FAY, CH, REEHEIN, %8 Fthoh s TR R 2% B4R, T S BB HRICRF, CH,
LW, CH, SBHIETHR o WENEMELSNK. RIRAE » BOEF1E
YR, I C CH, C M1 CH %, TEF C, HF CH, iRET SHM, X#H
BR sp' WENESHRRAR. SNABEBRIES, HRFOERZ —REGTEN
GEENCETFRR. MELMAEELE HETHRA, CHEREARERE,H 5%
HLSECETEARELATR o BNER, HERER, CEFLNERHEASE
M, IR ELWCEFRESHEZENCRFRATMURENAR. Bl CH, kET
B, R IEAERUELREST 950°C) BEENFABRIERR), HEBESHSE®MN.
SN A HE(EBYEBRANERL, LEESRAR 1.5 699, 3t BEE T & NABK
ZERE LM, WT P ER R, BEMCET LRI H, —RER «C:HHEAZ
EFRRTRD. BN CET BN, TRA RS BN HET , B TRANRETRERE
TR E, 5B BRI BRN, et — R 4 ) Y,

SRA TR A RS R R, FUEARSNAEEFRER TG KA/,
BRREGEESE, Sato HEABIERX,&RABEGEE (5—12)% W™, RITEH
& & NI A BT B 0 3.50 g/om’, TR REN AR 3.6 g/om’, KPFHATL
ARG G B e RS Ay S B, R 2 IR B A 4 i o R R s
PR, KRR SR e R R, XA R R R b TR T R R
B0, TR SR 2 I 7 e — R B o1 B AR M3k B D R EERBE ), AR H 7]
BT RMET:

o = [E/(1 — v)1(8/d), (2)
KRB ER v A& RABOHEEERIELE, 6 RN ROBBRER, d 4&RI6HR
R, HTRS&ETHENESNEE, E, v Mo H— BN, FUSRERRAT
13 R 17 o 5 0I5 U 448 B 880 DT /N (R D 5 BT ). KRB G SR <Pk, SR
RAE BRI R, SRR I, RO RAEREE RN (600—900°C), e F1kE
BESMRAN, FEHEENS. FUE S bR RS ELER, BRERAT
MR DA E R, SR, RIOVEBINMERN HBEE —A 208, BRI A (2) R
TR R4 R, R4 5T B AR E RIE R B R AT 0.

RIMRABEAREYE (1% CH, FHIEEE% 900°C, Kb BRBEX 6A/cm?),
HZE Si(100) EREEANRS NGB,  HxH N AT RES T (B HREBE R )
25 0)RET BEELE 1 pm WRRAEK, 5 em D EREHRERE, FTENHRHR
IR, FRANHEEEHESNERES S dEZANREREMN, XPS 4047#H
B, AR 2min B, BHEERBE SiIC™, ZEHTF Si 5C(&MA)ZAEETEL
BEREEBRER, FULFHR SIiIC ZNMTEEZBAEKSNEET™, Hit, R/F
SRABPHANDEERSR C/Si RE3|RNK. BS hLREREH, NiHeHE %M
HIRESA,0 C/Si REMHER DB, 2% T X IR RS A RIRERL B (35 1t , 72 53
FRES R, REFEHERA/MIA (1 sm £4), TUEN DR ES AN, KRE
EELESpm YLk,
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STUDIES OF INTERNAL STRESS IN DIAMOND FILMS PREPA-
RED BY DC PLASMA CHEMICAL VAPOUR DEPOSITION

Wane Wan-Lu  Gao Jin-vine  Liao Ke~jun Liv AN-miN
Deparsmens of Physics, Lanzhom University, Lanzhou 730000
(Received 28 November 1991; revised manuscript received 28 January 1992)

ABsTRACT

The internal stress in diamond thin films deposited by DC plasma CVD was studied as
s function of methane concentration and deposited temperature. Experimental results have
shown that total stress in diamond thin films is sensitive to the deposition conditions. The
results also indicate that the compressive stress can be explained in terms of amorphous state
carbon and hydrogen, and tensile stress is ascribed to the grain boundary relaxation model due
to high internal surface area and micristructure with voids.

PACC: 7865; 7830; 6855; 8115H.
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