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investigation of Oriented Diamond Films on Noble Metal

Susumu IKEDA and Masaki YOSHIO
Instrumental Analysis Center, Saga University, 1, Honjo-machi, Saga-shi 840-8502

(111) or (100)-oriented diamond films were successfully deposited on (111) or (100)-oriented surfaces of Au
foil. The (111), (100) surfaces of Au substrates were prepared from commercially available Au foil, by
repeated cold-rolling followed by plasma annealing at 900°C in H,. The microwave plasma chemical vapor
deposition (CVD) method was employed for diamond deposition, using CH, diluted with H, as the carbon
source. Au substrates were pretreated methods with supersonic scratching and bias enhanced methods be-
fore diamond growth. The diamond films were characterized by scanning electron microscopy (SEM), pow-
der X-ray diffraction (XRD), X-ray micro analyzer (XMA) and Raman spectroscopy. By the results of these
analysis, diamond films were found to be referentially oriented to the Au(111), (100) substrates with the
(111) or (100) planes parallel to the Au substrate. [Received October 4, 2000; Accepted March 22, 2001]
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Table 1. Selected Properties of Diamond, Copper and Gold

Properties Diamond Copper Gold
Crystal structure Diamond cubic Fee Fee
T hérmal expansion of 8 17. 7 14.2
coefficient (X 107/K) (400 - 1200K) (293 - 573K) (293 - 393K)
Lattice parameter(nm) a=0.3567 a=0.3608 2=0.4078
Mismatch(%) o 14 14.3
" Melting point(c) 1083 1064
Thermal conductivity 2000 - 2100 401 317
- (Wmeg) (273K) (300K) (300K)
542

NI | -El ectronic Library Service



The Ceramic Society of Japan

M A il

Jowrnal of the Ceramic Society of Japan

109 {61 2001 543

2. EEAE
2.1 Au(100) EAR %!

u FHERFO I T K » TR & § & E A RAE
T5. Eilis Bl RE TR E, BEOMBH» S5 AuT +
AIWVEFBAFPRETH L. CNET, BEORKBI» G5
Pd(111), (100) 7 & A VRV D OFEL A TEETH 5 = &%

WL/, 22T, HL%m%w@Au*QMT%ﬂﬁ@b&
W& THERAL. FEFIHE LT, FE1 Auli
{H SR TEME - 50x50x0.1(mm), 99.99% ) % &5
FAXTmmX7mmiZHy LA FIF2 v P LA AU
T EHES [FERERT OIE S -HAEH OB S /EHE RO 5 X x 100
ﬁ2V:ﬁ‘§fWﬁ&fﬁﬂHLMJ&Mut.$MS JE

FEM T Uz AuIZ K EFHE O~ A 7 0l 75 X< T 1~
2h 7 = — VB (850~900°C) %#fT-7-. FIE4 7=—i
I L CHE I 7/ ~1Tmm D7 U A VS 4 RIS E L
72 Au(100) 7 o A VFEBBE O N/, OB SEM G4 1
Rd. Ei, ”ﬁwx7ay%%ﬁ%®X%MwN&~y
2B 2 1TR9. X HREH T Aud (200), (400) i1 s L 7o
@ﬁﬁ(%3&9wm(wm)mmﬁb,m®%mmcJ\
FAHEIFTFII RO N - T FS, BEW AT T v FHUBC
X o THITREH B RSN N b, BEEAY S v F
ALER T ER OB A 8 RUE X7’:;\» C EDrn o T B
by FEHI~4 OFELT 112 A S T 2T & o TR BN
<, TV A VEBOE G Au(100) 7 14»&&%%%ﬁi<
BonbZ EHTEL.
2.2 Au(11D) T4 1 ILERDFE

RIZ, Au(111) 7 A VEK OB 579, FIBS FIH

Fig. 1.

SEM image of Au(100) foil surface.
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Fig. 2. XRD patterns of Au(100) foil substrates (a) before and
(b) after supersonic scratching.
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Fig. 3. SEM image of supersonic scratching Au(111) foil surface.
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Fig. 4.
strate.

XRD pattern of supersonic scratching Au(111) foil sub-
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Table 2. Two-Step Process Conditions for Diamond Deposition

Processes Nucleation Growth
Au(lil) | Au(100) AuliD) | Au(100)

CH4 / H2+CH4(%) ~10 0.25 1.0
Substrate temperature("C) 870 890 800
Pressure(X 10° Pa) 2.66 532 532
Microwave power(W) 480 600 550
Growth time(hour) ~6 ~6
Bias voltage(V) ~425 0

Bias current(mA) ~225 0

Bias time(min) ~30 0
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Fig. 7. SEM images of diamond films grown on Au(111) substrates with various pretreatments. (a) No scratching, (b) scratching,
(c) biasing.
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Fig. 8. XRD pattern of diamond film grown on Au(111) substrate
with supersonic scratching.
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Fig. 13. SEM images of oriented diamond films grown on Au
(100) substrates with multi-step process.

(a) Biasing; (b) Selective etching for 15min at 840°C; (c),
(d) [111] Film growth for 4, 6 h at 800°C.
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