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Study on Single Crystal f-Ga,0O; Thin Films Grown by MOCVD Homoepitaxy
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Abstract Ga,0; films were homoepitaxy grown on Fe-doped Ga,0; (010) semi-insulating substrate by metal-
organic chemical vapor deposition (MOCVD). The effects of chamber temperature (880/830/780/730°C) and
pressure (80/60/40/20 Torr) on the surface morphology, crystal quality and electrical properties of epitaxial films
were systematically investigated. The results show that with the increasement of the growth temperature and
pressure, the growth rate of the films increases slightly and decreases dramatically, respectively; The growth pattern
of step bunching on the surface of the films is gradually enhanced, and the morphology is dominated by elongated
grains oriented along the [001] direction; High resolution X-ray diffraction (XRD) scanning shows that only
diffraction peaks exist on (020) plane, which indicates that the films are pure fS-phase single crystal, and the full
width at half maximum can reach 45.7 arcsec; Hall test shows that the film has the highest room temperature
electron mobility under the growth conditions of 780°C and 60 Torr, respectively. This paper provides a systematic
parameter guidance for the homoepitaxy growth of Ga,O; based on MOCVD, and lays a foundation for the
preparation of high-quality Ga,O; films.

Keywords Ga,0;, MOCVD, Homoepitaxy, Growth temperature, Growth pressure

BME RHSEAPETHIUE (MOCVD) HR, ££ (010)Fe 2 Ga,0, F 48 At Ik E AT R FAMEAE K Ga,0, HiE, &
St gE 1 AR K IR (880°C/830°C/780°C/730°C) Ak 1K 5 (80/60/40/20 Torr) Xt 4N EM I ML . AT ik L K H 2
PEAFRYREIR o 45 H 2 WY B A5 AR B R0 S DA A 388 o R R A A T 23 4 J31) S22 00 S T o R I T B8R %) 7 B Y B8 35 T I A B
(step bunching) M)A K 7 2E Wi 58, I HLE2BUHIEE [001] & A= K AR FoRE; =40 BF X BHERATST (XRD) 45 7 W)
HAE (020) EIAFAERTST I, SRUIAE R IR 21 g AH 5 R, 2P = 58 n 3k 5] 45.7 arcsec; 78 /R MK ZR W] 780°C 1 60 Torr iy
AR SRR T ER RS, ASCHET MOCVD [ Ga,0, [FRAMEA KM T RGNS EIE S, e i
Ga,O, MY Hl #4529 5E 1 £5Aill o

KEH Ga,0, MOCVD [alAbE  AKIRE A RKER

FESYZES:0484.1 ERFRIZAE: A doi: 10.13922/j.cnki.cjvst.202204021

FALER (Ga,05) 1 R — R BRI SEAS A7 2 S0k SN Ao b B S5 0 & S i 5
MR B TS ES A T (2R 4.6-5.2 eV). 3 MOCVD H T HA K #UEE R, T it g, 7] 8
Wi ZER (8 MV/em)., Tif @i, Prim MR RRve ke B VELE KA BB AT R A 7 i R i A
PLBSAMR SR &, SO R A m DR At AR AN E A KR EOR . B, S5 MOCVD i 17
BEATR AL, Ga,0y MR IR (b T H 1Y Ga,O, WS AN E FRAMEF ST C &% 3 T 12
BN, R AME R 80%, 7E“ H B4 k@E™. SFRAME A K (40 T AR ) 1

5 B #3: 2022-04-22
BEE&WA: EHREARPEIEESTH (61925110; 61821091; 62004184; 62004186; 51961145110)
* B % A : E-mail: shibinglong@ustc.edu.cn


https://doi.org/10.13922/j.cnki.cjvst.202204021
https://doi.org/10.13922/j.cnki.cjvst.202204021

%03 i

M BF 45 MOCVD [a] JlAMNIE A= K (1) 34 B-Ga,0, AR5 203

Ga,0, M, B T M54 IS AR 2E R0 dds R L, 5
A KA Ga,O, I it 1 1% H 2 A 5 19 B G 2%
JEEPL B Ga,0; #TIE TR, B &nf
PL3E o % G s AR A KR, AR R R e b iR
LRI, A Ga,0; Al FRAMEMFIT SRt

VLAEH, BT MOCVD B Ga,0, [F] Jii 41 4 jH i
MIF 98 B 2 A0 R IE TAES ™7, Bk B ar
MOCVD 7] [z #M 4 1 Ga,0, 8 st it 1 A5 18 K 42 7,
{HZET MOCVD [F]BTAME Ga,O, iR i 75 FREE,
A R B | 5 LA R s A3 ok R B o T R
JB B 5 AT AN B BT, AH G 10 R G bE R e T8k 42 o
PRI, AR TAREF ] Fe 42 (010)Ga,0, #1EX MOCVD
) Jo 1 S B E AT R e R 9T . R BT XA RE A
K HZSHL 00 AR R R A K R, AT
X AINE R SR T A0, A o ot DA S H 2 R S 1)
SENA, SRy i BT Y AP I IR A KA S R =, i
— 2 i R BT MOCVD AME £ A (1) 755 1 BE 45 14 1l
4 B FEAil

1 LEHE

1.1 Ga, 0, HIEH & &

A S5 Ad Y MOCVD % % J& 78 Agnitron 2%
A BT A, LTI TN AL AR AT A
IR K WSE, A4S Ga,0,, AlGaO F1 InGaO i, [F]
JRUAIIE AR AR R (010) 1 T ) Fe #8244 5
Ga,0; )ik . MOCVD 14 42 J& A HILIE R = £ 385
(TEGa), FH LAARAT & it A SN SE S . 3 Sb—Fh 2
55109 SR U5 Ry e 2 4EC(6N), 54 T A LT & A Ak
IOV AN GayO, Wi . maia T (N) fESRA
PLIR R B, TSR HLTE A PO 28 v %
HATAT (6N) T EE S KR
it LBCE NS EORZ, SRR E G T A2 &
25, L P RCE R T 2SR 1 PR

F1 MOCVD MEEKTESH

Tab. 1 Process parameters in MOCVD epitaxial growth
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Fig. 1 Optical microscope images of the surface of the epitaxi-

al film before (a) and after (b) chamber cleaning
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Fig.2 SEM cross-sections of epitaxial films on sapphire sub-

strates at different growth temperatures
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Fig.3 Growth rates of epitaxial films at different growth tem-

peratures
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Fig. 4 AFM image of $-Ga,O; thin film at different growth

temperatures, and the inset shows the 3D surface mor-

phologies
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ing curve
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