Journal of the Korean Ceramic Society
Val. 32, Nn. 7 pp. 793~798, 1995,

¥ Z2MHE CVD Hojf o8 XEE ClojokE2E 9] RS

EA|A - "ol - x| shoj
g2 ErlE ARTE
(19951 34 274 A

Control of Residual Stress in Diamond Film Fabricated by
Hot Filament CVD

Si-Kyung Choi, Dae-Young Jung and Han-Mei Choi
Dept. of Materials Science and Eng, KAIST
(Received March 27, 1995)

8 o
g mUE S ) ZAge) G AR Dol EE HE THEY i) el AR, % 29
ah

olo

i)

23
Agtle] B 2AE) AL 2 ske A Aok B2 U 2HEAe Sl £o7k 1904
10 mm= Z7F% die] 297014 142 GPa2 Fasaleh ol8e AF-820] 2e] ZAYEe] 4oaE ¥ ohfe}
Aabe] Bl S e PETe A& BeFR Ao 150V Y Aol AeA HEA AF 2k
2ee Ve 240 GPasll4] 071 GPaZ =ZA 7}adksdch o] Z4e Hgelste) os)a] A7) 5 7ld2eg
&) p-SICE Aol im o), olzle] 27 shshg §1a VE2oA A4k A s 2t
+200V ol4re) Hejar sk Qrbe o e Mae zdlslel 22 aE md: fd Ggd

ABSTRACT

The relaxation of the intrinsic stresses in the diamond films fabricated by the hot filament CVD) was studied,
and it was confirmed that the tensile intrinsic stresses in the films could be controlled without any degradation
in the qualily of the diamond films. The tensile intrinsic stresses in the films decreased from 2.57 to 142
GPa when the subsirate thickness increased from 1 to 10 mm. This result showed that the residual stress
was affected by the substrate thickness as well as by the interaction between grains. Applying of +50 V
between the W filament and the Si substrate during deposition, the tensile intrinsic stress in the film deposited
al O V was decreased from 240 GPa to 0.71 GPa. Such large decrease in the tensile mtrinsic stress was
due to (-5iC which acted as a buffer layer for the stress relaxation. However, the application of the large
voltage above +200 V resulted in the change of qualily of the diamond film, and nearly had no effect on
relaxation in the tensile intrinsic stress.
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Fig. 1. Typical SEM micrograph showing surface mor-
phology of damond film,
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Fig. 2. Variation of tensile intrinsic stress in diamond
film with substrate thickness.
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Fig. 3. Current-voltage characteristic of electron-assis-
ted CVD system.
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Fig. 4. Variation of tensile intrinsic stress in diamond
film with bias voltage.
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Fig. 5. XRD patterns and EDS obtained on diamond/Si
interface side of films deposited at 0 V (a) and
+50 V (o).

#IAqk +50
}eHA 2
e 9

b,

Bz

2 alrbebm, =) AabalelE Hgks @l
Aol A cholotpm g *
AHatedct. 2 238 Fig 4o @ E4|
elare) nf 8.2 077 GPaR, A%

QA1 A58 070 GPad A Fd

AN
B =

o

@ gt O
oi

©

o i

8o

— 706 —

- F g

s}, zenE, +50 Ve A A7l 23 9 e
Arpzh 4ashe Dol FEFeEA A7le 5
25 Ae] eldS < ) vk

W ZEiml s HeEE dHAe Hyh ol 2
A4 ZSRg B3 21 39 CHy v &= A5 @7
ol B F1A ARl Al #AAbel] 23 CHLH
B o ) 2u) Sio7]9 9 CH, =2 =)
qzhe 715 Al oelA o Eeld el
B2 eiE S Fog o3 zhadld SiCF A
HAAHP, o7 Felatr] 1A X4 Hd A9E
#algdnk Fig. 5(a) % (hye 44 0V 3 153 ad el
+50V alzbate] A2kt whe) 5i 7| #-& HF-50%, HNO,
Ao Zolla] Bflale] AAT F A9 AdZFed X-
Ag A A 98 X HA=L epiivh ¢
Yol = AT A BAF EDS ZE Eale] el
sleh, 0Velr ZagE whe] AL cJejolxze] =4
Ank FA=], +60 Vel Fakd =he] el oo
ol ol A4 o 414°%] H2E FHAde] BEQ
v} o] FAAL p-SiCe] (2000 W) AgelA Yok
a9z, 0VellA Z3g ghe] #A5oE EDSe W4
Al Sio|l HEEA gor), +50V AH5dE Sio)

3k 2B, oj4ke] AY dAvs oe)elEEs}
ghew Mahsle) A, AAr) S 7[ael $E3 w@
A9 Bafol g A B-SiICe el FAHE AL #
ABA ehdch B ogiqtel o -SiCH (200) A=A AT
BAEE AL BSCI (100) S Few ARdEAE )
Aar Al elokes 2E FEA AAlsta 9l el
olB = (a,=0.3567 om)2} Si(a, =0.5430 nm) AFelel=
oF 52%2] HA BuR]7 2Agt) (-SiC8) A AFE
04359 nmelch, Te|lmR, vie|olExzsel §i rfo]e] B-
SiCr} ZaAlsko A, o] Azl B =A DAgch
3oz g-8iCE A%y ZH-THE 24 4=
& Ehuffer layer) 2 B4 =HE3tA Ho,

tjele}Ee wk ZAx|o § 7| A4 pP-SiC
7b Akl A 3 dedF de ARAe[PE 0Vel
AR, vF B-SICH Z3t Fofl A EYERD 1AL |-
et X-41 2 el M e fEE A g 28
A3 el o +50VE adrhg Ffele XA 33
oM #AE  9E FER o]z AR FAS AL
g}, 2ElEE, o)Fe B-SiCrr 29 dsts 9 o
FEo g 2aE)r] Hejie gk Ty HasE
tH=s g vjelddh

Fig. 62 A9y W3l o}& sivl ~zledy His
viehdl #eloh 23l ab ¢ glRe] 064 100 V)

ERLEE



9 geE

substrale lemperatute 900
Clis concentratien Q8%
substrale thickness  3mm

200V

) e
’3—:. — 100V
=
z
oW
[
E M
} (i),\/\,ﬂr\f\/”\ ,_J ooV

HIOG 1.';_00 1:;00 14100 1[500 1'600 17‘"004
Raman shift {cm™")
Fig. 6. Variation of Raman spectrum of diamond film
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V, and (d) 200 V.
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