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A Study on Internal Stress of a-C : H Thin Films Synthesized by RF-PECVD
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Abstract The mechanism for the internal compressive stress of a-C : H films obtained by RF-PECVD was newly de-
signed. The internal compressive stress was analyzed by comparison for a-C : H film properties deposited by these two
system. The internal compressive stress was decreased with the increasing of sp®/sp’ ratio obtained by Raman spec-
troscopy and measured compressive stress data in the mesh cathode system. Micro vickers hardness and adhesion
strength were correlated with the internal compressive stress. The internal compressive stress was increased by the

peening effect same as Ar* ion impact of additive Ar gas.

.M &

a~C : H (amorphous hydrogenated carbon) uete-
¥ A=t 7R 2 Ao oMo FRAE, A
714 B4, sEtA kA 2 ARk - WielE 54 59
4% £ - 3R A 23 7] d&el FHsg
ok §&AF7t olfxa k.~ a-C 1 H Hute]
%22 ookl Whylel] oJ#lA o] Foyx] 1 gler} PECVD
ol o3t F3He AR stz Aol rhede &
s £ 8 A & 9 ok FHoE s e o)
£53 Ut ? 22y a-C i H 9ty A FEEHE
2 WS 7 whahe) buckling 2 delamina-
tion AL a-C: H whe] $-4-o gl 71 #Aclat
Aetg F3 olch. Enke 578 Bao) oats WRhE$
HE Favke Eqloll o7t wiute] Rul s} wha g A
o] FEEF o o7 el F Agr o wstel o3 i
AE%D}'—?— %}ﬁq‘ 5—‘——;’(—7}‘-/—\. (Hz, N2) 0353:‘)“ 3‘{{1' a-C ' H
uhete] EA3o Aj A7 i RuET o) o|EE
A2 Edtel 2 WRGFEEH LAY iR B A
s AAeltt. mEkA B Aol e CH, 7haE 4143
RF-PECVDE ol&3teqd o|&Z v &Ftol ¢ o
ot &6 A g ARl &gdck. A3 )R
NdL wk$- 91217} plasma sheath °3<9& E3sio] 71

€ g3ty glated o) o buffers} S YA ALE
o] bufferste] vt FE& doA olFEAUAL} 7
2813 §iAb AR o] Ao Fae] 4o WEE F
2jebs Aol Akstdct. o] & A8 meshol) RF powers
A7keke 2] (Fig. 1) § 28t o] &3 F A azho
ek whate) W RghEg-o by Wolg EApstmal skl
E ol FF AIWVF WH-EHY AL dE Fs)
A8 FA Ar 7haE RIVEAR AUhEE AYe @5
et o172 dAbe] 2t peening &7} bt WR-AE
Fzo| Wi feshA ARHo 2 R HE PAs
€ FAE ol33t7] ol

2 d Y d

Fig. 2« & a7l 414" A2 W= o]t} Fig. 2
(a) &} #o] 7]&9] RF~-PECVDE RF &2 7|9 A| A
o a7}’ v]#] Fig. 2 (b) & & =|o|4l= RF powerE
mesh &< 2718k}, RF & 13.56MHz 2] whAFal4-
E 713 AYFF A (eni OEM-25: 3000W) & AH&-3h4d
t}. DC negative self-bias (Ve = 223 matching net-
work Abeol] HHLEE ARst ] AFAGAR &34
t}. Fig. 2(b) 9 71BA AR A7 e 2 H9dH floating
potential-& 7JH=]| Aol 1000:1 probed A3 oscil-
loscope & & A3ttt wbL FlAZE £ % 996% 9

— 214 —



ERF - oI - A - ol Y

Accelerateing_ion

Substrate

Cathode

RF Power

Fig. 1. Conceptual diagram of meshless and mesh system.
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Fig. 2. Schematic diagram of meshless and mesh device.
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Table 1. Ip/I; ratio obtained in without and with mesh system on each deposition condition.

P 20 mTorr 60 mTorr 85 mTorr
Va w/0 mesh mesh w/0 mesh mesh w/o mesh mesh
300V 0.39 0.37 0.42 0.34 0.43 0.28
500V 0.44 0.40 0.46 0.39 0.47 0.37
700V 0.46 0.41 0.55 0.40 0.52 0.41
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Fig. 3. Raman spectra of a-C : H films as varied self negative-bias at cost. pressure (meshless system).
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Fig. 4. Raman spectra of a-C : H films as varied self negative-bias at cost. pressure (mesh system).
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Fig. 5. Internal-stress variation by lon impact energy. Fig. 6. Hardness variation by Ion impact energy.
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Table 2. Calculated ion impact energy on each deposition condition.

20 mTorr 60 mTorr 85 mTorr
300V 500V 700V 300V 500V 700V 300V 500V 700V
Vi (w/0 mesh) 300 500 700 300 500 700 300 500 700
BV.//P) 67 1118 | 1565 | 387 646 | 904 325 542 759
V[ floating ] (mesh) 280 450 600 300 480 620 305 490 670
AV /P) 625 | 1006 | 1342 | 387 62 80 33 53.1 2.7
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Fig. 8. Internal-stress variation between mixed gas(Ar+CH,)
& pure gas(CH.) by Ion impact energy.
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