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Preparation of BN Films by Reactive RF
Ion Plating Method

Tadao SATQ, Shun-ichi WAKAYANAGI
Takayuki WATANEBE and Akira SAKAI

(BlfaseffH FRl4FELAT7H

ASER ERL144E 8 B30H)

Abstract

The sp-bonded BN thin films were prepared onto the silicon substrate by RF
ion plating under the conditions of supplied RF power of 18-110 W, substrate
bias potential of -0.5kV, boron evaporation rate of 1.3 X 10"*kg/(m® - s), vacuum
chamber pressure of puy+pa,~6.6 X 10°Pa, and 21.7cm distance beilween
substrate and vapor source. N/B atomic ratio of the film increased with
increases in pya /(pu2tPar) ratio and supplied RF power. The maximum ratio of
the film obtained in this work was 0.95, when the [ilm was prepared under the
condition of supplied RF power of 110 W and py, =6.6 X 10-%Pa.
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Fig. 1 Schematic diagram of the ion
plating apparatus.

1: E.B. gun, 2: Crucible, 3: Shutter, 4; RF
antenna, 5: Substrate, 6: Thermocouple,

7: Heater, 8: Gas inlet.
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Fig. 2 FTIR spectra of the films prepared
under various nitrogen pressure ratios.
Pr2tpa=6.6 X 107°Pa, RF power = 90 W.
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Fig. 3 Relationship between nitrogen

pressure ratic and chemical composition
determined by EPMA for the films shown in
fig. 2.
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Fig. 4 XRD patterns of 8i substrate and
the film prepared at py; =6.6 X 107*Pa, RF
poweér = 90 W.

ToREER O N/BEFHIZ0.22~082 &4,
AU EIBM LY, BEERBRAEK
(sz(Nz+A1')) O E L bHic NB TR
WS ZERERERE, ZOZ &0 b,
2M£ L AEMMATEBEER IR+ RE
OEZFH®-BTHLEN S D Z EBHENS

52, Figd ORBREE TRAEERRLLE
WELEEARYREELBICEELRL
o,

Eih, TOREOHED XRD K& - %

Fig4iem+, Mo EEE, EEHTCHD SIio
RE =T, TERIERRESL 1.0 TERL
FRBEORE - ThHhb, 20 =237 & 42°
g 7e—Fhe—sR3Edbbhsd, I
LOAEN BN, B, BasN S oEET Y — 7 {7
BEEEE< APy, £, hoERESLL
TR LEERLRBEO N — 2R LE,
Jr— N —27C, (hkDi 2> & @ Bk 72 [
He—r7RnEohlhofl b, £k
1L, SO basal plain OB IZAED
HALEHE BN 503 ERE BN ioF ¥
?x%?bii@ﬁJL:ﬁETéﬁﬁ&'é%é EHEE SN
. (ALIBHi¥ BN B I U¥ERYE BN #2F
spz BN ¢ %W 5,) FT-IR &4, EPMA %
W NB ILOFRREBETHIEEMBOR
kR sp2-BN THH LHEETE
%,
ek, BRIEOE I 3HFCREMICERBIEL
o, —flE LT, ERERALO0ST
TR LEEREOE&E., 3~5xm (W@
SEM B IV H#E) Thot, £, FiK
R PCENETHRORB» L, #

f—

152

w1

FEA L No/(Not+Ar) = 1.0 DEE T T/FERL
HREOE ST BFREANL 025 THERL
TREOH 14EZLEESH, ERREELD

BMinE LB IIREPELS 2D2EMMBED L
i,
3.2 EEHR-REIESRAEEHOEE

ERORGHERELS, ERFEHIPTEHY

FREBETo-THERIABEPICEILALER
DIAENRABZWI LR LTWSE, RETIR

HEDBOAF iLE@EERE 7 X2 &
STCITFoTWaAaRED, £ A4 {EEiTmBRkE
ABHICIKGFET A O T, TOEEBICHOWTH
L, BEAEREAEH ISWEBLY, 45 W
THER LB B IER KM % 3 e, 90
WEREL®II0W CERELEEAE 2 HH&

L%,
spi-BY
sp’—BH l
RF Power = 18W
2 }
j=
-3
£
5
45W
[}
Q
c
o
pe]
£ S0W
2
g
l—
TI0W
2000 1800 1600 1400 1200 1000 800 600
Wave Number / cm '
Fig. 5 FTIR spectra of the films prepared

under various RF powers.
pnz =6.6 X 107*Pa.
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