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M-VZ compound semiconductore] 3&}-}¢1 BN(boron nitride)t= 71H-¢ 4=
FAAH] oA 3300Ce ¥ §FIA JidHo=R 4@ EA4S 7HAx
- Wt ohzl EL resisitivity$} thermal conductivity, 3 hardnessE 7} A
A 7IAA &8Aol £ Wi A A435H3 9+ B dopant source, 12
o] RFWT ofye} cutting tool] coating AEL 2o A A3 YA F9
uiuto 2 xje] S-871A]7F & A g oltH1-3]

Adde EA3A %= BNel ZAYEH FZ= il amorphous BN(a-BN),
hexagonal BN(h-BN), 12| il cubic BN(c-BN)2.2 FEH} BN o2 24 3H
o] fAMgHEe At F wmEEd] h-BNE sp’ hybrid obital FEE e
graphite} 71A1 A A& Aol {AISIARE oF 6eVe] band gap energyS Zi= Wb
=2 A71A $9H Qe A% AAS &d e, BN sp’ hybrid
orbital T+2E zl+ diamond¢) HlF AARAFZXE zt1 diamond ThEo T E&
Axst dALEE 7HAn AF3] ¥ oF 8eVel band gap energyE ZHETH4-5)

AF7tA BN thin filmZ 7] 8 N; ion beam bombardmentA]# boron
evaporationd} 41} h-BN target2 o] 83| rf sputteringd}i= %S 2] physical vapor
deposition(PVD)2] ®Y 3.& rf induction® hot filamentE o]8&% plasma
enhanced chemical vapor deposition(PECVD) HI'{ &) 23] ¢-BN thin filme] A4
o} o7} R aslojgiti4-5,9]. a3t o] M2 & AFSol EAHY A= A
o] Aol B3 AL FA m Z719 @3A vro] dojXe £Feith. tFy o}
A7} A) thermal CVDoll 2%t ¢-BN thin filmely @234 439 h-BNe] A7t of
A oo Uigk A7 He s

B A7oAe didy vt Alzypyo s FEW Qe CVDHYHFAAM T
ol g FA Aoj7} 71 % metal organic chemical vapor deposition(MOCVD)HH
o2 ol BN thin fime] FFHZH ¢ 2 9 EAHL gotruz
Triethylboron(TEB)$} ammoniaZ Y82 3l 482 Y3

=
MOCVDH¥ o oJ§ BNwhat A 2E )8} boron source2 TEB(Morton Co.),
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nitrogen source £ ammonia(=% 99.999%)7} ztZ} Al8-= At TEBE mp. -9297C,
bp. 95CEA Ao ZA Ewgidioe|n] AAEBM)OIL A5+ 0.6961
g/cmBOICJr. 0ColA1¢]l TEB®] vapor pressure:= 13.7 torro]t}[6]. TEB vapore] AlA
3 448 98 hydrogen gas(3=% 99.999%)7} bubbling gas= AH8-E 11, reactant
2] &An] L AN KFFL FAF7] S8 diluent gasE argon(Fx 99.999%)°)
ol 4-5llom RE gase] §3FE MFCWUNIT, UFCI200)8 %3] ZHEHUT ]
5 gas?] 4% L oxygenA AL 8] 2+7+2] trapo] gas bombe} line Abele] X
£12lth. TEB F3%F 2 chillersto]l Al A5+ satratore] 250 mE F 7143
saturatori} @] 942 2 bubbling gas2] -3l jsiA o] AL I o=
Al ¥he-F 7+A§ saturatorf o} TEBQ] £A2RE ZAHUY. ZE lined wt
L AF o] Aro 2 purgingAl 7] 3L, MO sourcedll UHAF FF2 8 bypass lined
A 2] 33 o

Substrate 2= silicon wafer(10 X 10X0.53mr)7} AF& 5913 graphite susceptorol]
&g K-type thermocoupleZ Z 2% EF =431, electric fumace®] 2%E &
Aojslg ek uwre o AL8-3 quartz tuber 217 20mm Zo] 700mmol® HHS-7]
oo 228 HA3ME7] 3] air jacket tubeE enveloping 3t th A-F 2L uj
712 98 mechanical pumpE AME-3F I, WHEF ¥ Y= 2 exhaust valve
controller(MKS, 252A)¢} throttling valve(MKS, 253A-20-40-1)ol <j3f fA 2 %
A e, njuhgE @ BAEES activated alumina trap2 A A
4% ¥ scrubbing A7l ¥ WirjFo 2 wizEo B A3 E 3 AAE 48 A
A MFEE I8 19 Yehlidt

Substrater= H;SO4H,0/H.08 o)A 1083t #Eo B {782 AA3L
HF/H,0 §Ro 2 RyE 2 Azt AAT §F A4L2 ARAIA 937 Y
Aok JF uly] Aol 7R 252 300CE 1087 bakingA| 1 F wHE-&
A 252 £t $Fe5o] TS reactant gasE ¥H 3% TEBY 7%
bypass line valveX2}2 E3) saturator] o] FAF ¢ wsle] W& HYIFFES
H2j 319 -

FF5E NH;9t TEBY molar matios} F2t2re] mg uut A4S ol
oz el utute AZYF A FYPL Y FAHHoE ® 19 YER FAFXRA
of W& APL FP3Fch A7iM dold filme] 5SS dolxR 3
SEM(HITACHI, S-4200)2. 2 Zz¢ uote] F719F BW morphology s #2330
i FTIR(Shimadzu, 8501)& %3 313td ZA}YElS, ESCA(SSL 2803-S)2 e
zA4L, 28lal XRD(Rigaku, D/MAX-MA)E AATZRE YolB o w van der
Pauw ZAHHH S %3 filme] v AL AU

Fig.1 Schematic diagram of MOCVD apparatus
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Table 1. Experimental conditions of MOCVD
Deposition temperature 900~1100T
Reactor pressure 740 torr
Flow rate of TEB 0.5~1.0 m{/min
NH; 10~250 mf/min
Diluent Ar 0~700 mé/min
H; 30~50 mé/min
Saturator pressure 760 torr
Saturator temperature -125~20TC
2430 9 &

ARS B3 dolN ¥ $HE BN uote) R spectrum 1@ 20 b
2lt}. wavenumber 790cm’'o)|A]2] peaki= B-N-B bending modeE wavenumber
2300cm™ o} A1 2] peaki= B-H stretching mode7} Fj3He &Qlst & ot 244
%% thermocouple’} reactor tube wallo] AJAJEl=  white powder®] -
wavenumber 1400cm ™' o)l A1 2] very broad peaki= B-N stretching modeq}$ &% 4=
A AH1-2,4-5,8-15].
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Figure 2. IR spectrum of BN film on silicon deposited at 1000°C
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Figure 3. X-ray diffractogram of BN film on silicon deposited at 1000T
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2% 39 X-may diffractogram-& 2 H d=1.66A <A h-BN (004) planeo] 321 =
o agx AR Aol FX GRS B2 AAFFAA F2 29 F3 &)
o] #AE a9 49 YAt ZI1E2% 1000C oM £F&er7 S
T9] Frteluel #FAEE AL B 4 =6l ©l& homogeneous gas phase
nucleationof] W& zZ3teln & 4 UH8]. o] FAINA Arhenius plotS £33 o]
A TEBQ] activation energy:r= 38.9kcal/mol 2 4] B;He-NH;3A ol A 2] 35kcal/mol[13],
BClL-NH Aol A1 9] 353kcaljmol[14]RT} oy, e AS AL23FNakamura[8]<)
37.4kcalimolBth= 27 =A uvElsth @A B g AlE o] 8§ ¢-BNI h-BNY
FHEY 8 2 Axd AYEA 4] AgFd Ao
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Figure 4. Logarithm of the growth rate as a function of reciprocal deposition temperature
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