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SiC thin film deposition on a metal by direct current discharge plasma
with heated cathode
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ADStract

SiC thin film was deposited on a copper surface by DC plasma CVD. The plasma was produced by a helically wound heated cylindrical
cathode in which the cylindrical anode made of SUS mesh was placed coaxially. The plasma was found to be very stable and have a high
density even at the low hydrogen pressure of 50 mTorr. The substrate could be heated to enough a high temperature for the thin film
deposition by the radiation from heated cathode. Throughout the experiment, hexamethyldisilane [ {(CH3)3Si} 2 HMDS ] was used as a
source gas. The chemical structure and composition of the thin film were analyzed by FT-IR, EDX and XPS. It was confirmed that the main
part of thin film consisted of a hydrogenized amorphous SiC(a-SiC: H). Moreover, the electrical resistance measurement and the heat
resistance test of the thin film were carried out. It was found that the deposited thin film has sufficiently a high electric resistance around a few
MQ and an excellent protection against an oxidation at high temperature of 500 C.
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DC power supply for heater

DC power supply for discharge

Fig.1 Schematic diagram of the electrodes. (a)cathode,
(b)arrangement of electrodes.
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Fig. 2 Experimental apparatus for plasma CVD.
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Fig. 3 Discharge current versus discharge voltage. Pressure is

constant.
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Fig. 4 Discharge current versus discharge voltage. Heater current is
constant.
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Fig. 5 Electron energy distribution function (EEDF) measured at
z=0mm, the center of the plasma. Solid line:measured EEDF,
dotted line:Maxwellian EEDF at T¢=1.5 (eV).
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Fig. 6 Axial distributions of plasma density and electron temperature.
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Fig. 7 Substrate temperature versus heating power of the cathode.
z=0mm.



Condition Samplel Sample2
HMDS(%) 10 10
Heating power of Cathode(W) 811 742
Heater current(A) 37.2 435
Heater voltage(V) 21.8 17.0
Discharge current(A) 3 5
Discharge Voltage(V) 29 26
Partial pressure of HMDS(mTorr) 5 5
Partial pressure of Hx(mTorr) 45 45
Amount of gas stream(cc/min) 61 61
Deposition time(min) 30 30

Table 1 The experimental condition for the deposition.

Fig. 8 Samples covered with thin film.

Fig.9 Cross-section of CVD film by SEM.
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Fig.10 A piece of sample for the analysis. The position for analysis is
the middle point of each piece of sample.
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Fig.11 EDX spectra of CVD films at three different positions of
sample 1.
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Fig.12 FT-IR spectra of CVD films at three different positions of
sample 1.
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Fig.13 XPS spectra of CVD films at three different positions of
sample 1.

CisicBI L Tid, 285eVITiEIZ C-HEEDE -7 AR LR,
283eV fHEIZ C-SiEAN Y~ 2 HFRO5NB, /2. Sip D XPS
HEERLIVERBOE— 2713 Si-C BALFIVE—-TH5
1004eV (IZIFIZ—FH LT, LRI Y, REMNEICX S
HFEBHBENOEVCIZIR O NG o1,

3.5.4 R&HEASH
EEBEORSFEICT 2 THRBAREOEIL LRI L
FOLWERE FigldiIRT o REBARY P VIZIZCHES
DE—IBERONZD, 0BT NI ATy F o721
THER, ZOE—-2 RO %R Y) CSIHEANDE -7 DARIC
Bolie TN, CHEEPREARICBULFENESFTHSZ
LERLTWD, $/2Crs, SipARZ FLOE—Z3FLAL
Y7 PLTVEWZ ERS, ERBEIRE AN L TH—%
MR THBZLIMRE,
PDEOSHRER LY, BEBE SiCHEEFETHo T, —8
D Si-H HEE2E0LHE. 2F VAKEMATENLT 7 X SiC(a-
SICH)BEAFER SN TwA LRETE S,

3.6 LERIEOMIEBISHEOHE
3.6.1 REEHR
HEBREOREESZ 7 A ¥ — (HIOKI : 3200 digital Hi Tester)
WL DR L7 FiglOlZ/R LAz X 912, BEBOH.LE 2=0L
L., TAOZAMz AN, X2 EME LT, 2hENDSH
12 10mm FfR CEEEH 2 HE L1z, REEHOWEMIE, &
WEIATMOF— ¥ —OERZR LIz, ZOMNEBIZTHRD
FLTHY, ThTIAYBEEOGEL —FEL TV,

3.6.2 SRR

EREOTEBIEZ ATz, B LR E BEL T
HVWRERE Yy TVFICREB L. €L TEHEHEFR00T/
min) L. 500CIZEli&% - OREZ 1R L. 20%RBE
LT LR ORBEBEL /- ERROL VR
FHIREIERL Tk VEVEBMEESER L Tz, —A.
Bl SN 7R CIREMFR LT, Rk d A IReEH
BETHBEINTEY., THRORARA L ARICBEBESN, £

Cis Cuzprry
Or

E 50F

E:

Ehoof

o [

E1s0f —————

o S

3 0 \—
288 284 280 102 98 96 956 952 948

Binding energy(eV)

Fig.14 XPS depth profile. z=Omm
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Fig.15 AES depth profile.
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