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The Effect of V/III Ratio on Growth Mechanism of Gas Source MBE
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Abstract: Growth mechanism of GS-MBE(Gas source-Molecular Beam Epitaxy) has been investigated.
We observed that the growth rate of GaN films is changing from 520 nm/h to 440 nm/h by the variation
of V/II ratio under nitrogen-rich growth condition. It was explained that the amount of hydrogen on the
growth front varies by the ammonia flow, and gallium hydrides are generated on the surface by a
reaction of hydrogen and gallium, resultantly the amount of gallium supplying is changing along with the
NH; flow. Reflection high energy electron diffraction (RHEED) observation was used to confirm the
N-rich condition. The crystal quality of GaN was estimated by photoluminescence (PL) and X-ray

diffraction (XRD).
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1. M2

BabMof 91 €lA] (molecular beam epitaxy, MBE)l
Ao M-N 858 A4S 8444 (active-nitrogen)
= o17] 93k gas-source, plasma, ECR, RF &¢I
ofg] 7kA Wgol AHEH: glck [1-5]. o] FAA 7t
BaA  omeA  (gas source-MBE)=
MOCVD (metal-organic chemical vapor deposition)
o W2 AFES 9¢ £ Y3, weyA AAA
3|4 (reflection high energy electron diffraction,
RHEED)S £& A7 (in-situ) ##e] 7bssiH,
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FEF (Ga flux)d FEYol (NHyel ZdF <3
AAHAY, duikoz Aie Bo] youg U8R
FF H] (VI ratio)s 1 R} ofzt 2 =M A
Aq A} 270 EAste Aoz dddn VH 349
27 24 oA 4% S5 2FY THF 99

18-



A7) A2 58] =52, A6 A6E pp. 446-450, 20139 6Y:

A ZARHA Aok a8y FAS 4o ZF TEF
ZANHAE MAgPAFoA By AHFALEE 05~29
um/he] 2 ZolE BT [6-8]. ol d& Feg
EAAA S YA AFoME BREHA = A
a el disiA AAE d7E T ARELS
AR FAdFE JFS v 2R ol g A}
4 8 sttt

€ =TAA4E gRYol 7o AN ARE A
A3 ZF FEF M 4% £571 A4HE
F st #d AEE WA AZES ARAY
e AT ARES dAAE ol &3ty F
QA 4% Fol ##F RHEED #Hde 243
o AN Z99 e 4% 20L& 289 2
Ao W= XA3HA (X-ray diffraction)® PL
(photoluminescence)2 ©]|-&3le] 371359}
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GaN "2 ¢ Algholo] (ALQ;) 7]#& o] &3}

of A3stek ZFe ¥FL FE4 (Knudsen—cell)
= o839, FRYel 7HAE AAx A27 A}L3
Aot G A 719 FHe dAeE 950TeA 108
& AP dHg F 719 xde] AE 93
o] 900TCAA =Yoo} 20 sceme F¢Ushe] 208 7+
FWo =AY AFe 2942 AgE. A
AA SAZE 630CoAN A2uHE YAy, F
WA GAZE 719 2% 920ToA 2e A#sd
th 267 GaN 2 o5 A% A ZF 39 2A
o gRYol 3y 2AE s st dEe 5
7bEAAsE  (beam  equivalent pressure, BEP)<
43107~ 1.1x10° Torr2 W3lA|7]0] 7|BEWe] ZA}
stcth. olm Eyol FFLL mAs T o)L}
o9 HAF FFFo| Lilo] HE FFuHL F4
o2 ZF %' = M3NALE 4F &x9 W}
Holx] G #F HY 2, 2FS I w3
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3. d3 % 1@

MBEE A}4-3 II-VI, II-V, OI-N A9 A o] 3
T AT B AR 98 Ags o] g} [8-10].
53] Yao Tl st ATFHAA ZnSe, ZnTe 59
O-VI AZA, AF8L FH9E Zn9 Sed] F#
417} 1:19] condition-E] E3}E =4 olyd A4S
3= Zngt Seo| H-FA 4] WEd 98 o]Fojx
o [11]. GaAss} 2& M-V % e A 7
Sol= V/II v]¢] ¥sto] wpe} wHo] LA =0 ¥
3p7t A s AZEol W [12]. 28} HI-N
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g A% WAYUF U FAE nast g

T T L T
BOO | Touen:920°C N-rich Ga-rich
— —»

(b)NH;: 20scem

~— 700

£

£

£ 600

2

g

c 500

g M Sscam
@® l0scem

(‘5 Bl 20scem
W 30sccm

300

4 5 6 7 8 9 10 11 12
BEP_,(x107 Torr)

Fig. 1. Growth rate of GaN under different V/II ratio.
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Fig. 2. Growth rate of GaN

condition.
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Fig. 3. RHEED patterns of GaN grown under NHj-rich

condition.
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Fig. 4. AFM images of the grown GaN.
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Fig. 5. PL spectra of the GaN grown under NHi-rich
condition.
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