19 9 Vol 19,No. 9
1998 9 CH N ESE JOURNAL OF SEM ICONDUCTORS Sep. , 1998
GaSh c-GaN
a ab ac a a
(a 100083)
(b 100083)
(c 100875)
A ES XPS XRD . (BD) GaSh (001)
c-Ga\. X b c
GaN [110]//GaSb[100]. 4.66% , GaSh c
Ga\
PACC: 6855
1
Ga\ ,
[1]_
: Ga\ (c-GaN) : 2
(s, c-GaN :GaA 84 Mg sit g-sict™
GaP"® | 450 1050
(BD) GaSb c-Ga\
2
GaSb (001) ,40nm 2.0x 2.0am?
, , HCI 2
, , Ga\N 7
x 10 °Pa , 500 30
, 1941 s s
, 1937 , ) X
, 1962
, 1972 s s
1997-06-24 , 1997-12-15



657

9 GaSb c-GaN
GaN Freeaman ,  GaOs
, CCla, , Ga' 25kv
Ga' : , Freeman N2
: N* ) )
100ev , ,
30LA ,

x 10 °Pa,Ga’” N’

6. 75% 10Y/am?

4 ,Ga’ N
3 )
z
z
31 (AES =
1 A ES . 1 ab
30s ( 10nm
) GaN I .
, , GaSh, 0 400 800 1200
BT HER/ eV
32 X (XPS) 1 AES
2 XPS Ga3d a b 30s .
e 1 XPS Gal
Mego f\\ —WE , GaSb Ar 5
5 ;' ‘\ — BB ,
E i
P , Cls
i |
o t (284. 68V ) )
i
+~ 1.1eV. Ga3d XPS
A ES ) Ga3d
0.0 | I I |
10 15 20 25 30 Ga3d
EERe/eV , GaN
GaSh Ga\
2 XPS Ga3d
1 XPS GaN GaSh
33 X (XRD) Gasd Nis | Gd M
3 (a) (b) ®Ew) | BE&) | (KEev) | (Ga3d+LaMM)
620 : (b) GaSh 19 7 397 0 1064 2 1083 9
(200) (400) , c |Gy (1] 19 54 397 0 1064 5 1084 04
GaN (200) c-GaN (200) Gash 19 2 1067 3 1086 5
20= 41. 92°,
0. 2152nm, c-Ga\ (200) 0. 225mm.
( 30mm),
(<) . 4(a) ow GaN (311) ,

4



658

19

o2

(a) GaN(311)

(b) GaSh(420)

ol

, GaN [001]
4(b) ow GaSb (420) ,
,c-GaN (311) b GaSh (420)
’g‘ (a)
=
m Py
(‘5 § C’uKm
z 3
3 %
=1 ~
o — L-—Y + Jj I M =
% 5 § R (b) %
S Z g
@ O =
gy 1=
g ;
20 30 40 50 60 70 80
26/C°)
3 (a) (b) B206XRD 4
4
5 GaSb (001) c-Ga\ (001)
GaSb[100] : c-Ga\
[100] 45° | c-GaN
, c-GalN Gash , c-Ga\
(a)
AD12
B1lo2

5 GaSb (001)

c-GaN (001)

150

(a)

250 350

$/(°)

XRD

c-Ga\ [110]//
GaSh

[100]
4. 66%.

1¢:))

0.451nm

(b)



9 GaSh c-Ga\ 659
Gasb III-V , , ao=
0. 6094nm, 712 , 8 BD
, 250 GaSb (001) c-GaN , c-Ga\ [110]//
GaSb[100]. , Gasb ,
c-Ga\
2 c-Ga\ . GaSb
2 GaSb
m-v , c-Ga\
2 c-GaN
o/10" oK~ ! /%
c-Ga\ Q 451mm 478 (001) [1001//
TiO2 Q _459mm 88 (001) //[100] 174
B-Sic Q 436mm 39 (001) //[100] 344
Si Q 543mm 25 (001) //[100] 16 9
M O Q 4213mim 14 (001) //[100] 7.05
GaAs Q 5642mm 60 (001) //[100] 20
GaP Q 545mm 5 81 (001) //[100] 17. 2
Gash Q 6094nm 67 (001) //1100] 4 66
INA s Q 6058mm 5 19 (001) //[100] 528
InSb Q 6478mm 5 04 (001) //[100] 154
A ISb Q 6136nm 4 88 (001) //[100] 3 95
X
[1] R C Powelletal , 3 Appl Phys, 1993, 73(1): 189
[2] SA.Nikishinetal , Appl Phys Lett, 1996, 69(21): 3227
[3] R Klannetal , Appl Phys Lett, 1997, 70(14): 1076
[4] T.Leietal,d Appl Phys, 1993, 74(7): 443Q
[5] Z Sitaretal , MRS Symp. Proc , 1990, 162: 537
[6] D.ELacklionetal , J Appl Phys, 1995, 78(3): 1838
[ 7] D.Briggsetal , Practical Surface A nalysis by A uger and X-ray Photoelectron Spectroscopy, 1983: 447

(8]

Y. M izokawa et al. , Thin Solid Fims, 1988, 156(1): 127.



660 19

Prelm inary Study on Growth of c-GaN on GaSb Substrate

Huang Dading®, GaoW eibin*”, W u Zhenglong®‘, Zhang Jianhui®, L iu Zhikai®

(aL aboratory o Semiconductor M aterial Science, Institute  Seniconductors,
TheChineseA cadeny o Sciences, Beijing 100083)
(bL aboratory d Physical and Chenical A nalysis, Institute d Semniconductors,
TheChineseA cadeny o Sciences, Beijing 100083)
(c TheA nalysis and M easurenent Center, Beijing N ormal U niversity, Beijing 100875)

Received 24 June 1997, revised manuscript received 15 D ecenber 1997

Abstract It is verified by means of AES, XPS and XRD that films of zinc-blende-
structure c-GaN have been grown on GaSb (001) substrate by Low Dual lon Beam
Deposition (BD) Technique The resultsof X-ray & scan show that the matched fiim/
substrate grow th relationship is c-GaN [110]//GaSb [100]. The lattice misnatch is
4.66%. GaSb is a better substrate material used for grow ing c-Ga\ than others
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