B27% W
2006 4F 12 A

F 5 ® F MW

CHINESE JOURNAL OF SEMICONDUCTORS

IR N X InGaN 5 R 4 B 5 22 M~
TEE A% Hon BEE B T % %

(FRURZEY R, RS IR B G, Mat 210093)

X AN

BE: MRMERAAA TR E A RKE In 45077 0. 14 B9 InGaN AR A [ 5 BT BEAT 1 #GE JOak A
i ad X AR AT R B OB e BRI A A R R SE MR TS IR T Ing.s Gag.ss N R AR AR 5T i L3R T
B0 LA B Ol o T P 0 P 27 A P B A AR R B ) AR A OO . £ R SR W] A A TR R Ino. 1w Gag.ge NI BT B 19 die (258 2K
I8 2 500°C . il i of 748 i A /R S 38 B A9 F0L L 028 200 TR RS InGaN A% i v /9 22 B8R HL DL R B AT

Vol.27 Supplement
Dec. ,2006

A

XEI: InGaN; HGB Kk HUMHLE]
PACC: 8140; 7360L; 7865K

HESHES: TN304.276 XERFRIRED: A

1 3|8

In,Ga, N &4 —FEEZN -V KEEWF
[ SR N G B i S S T T R 3 N
GaN ) 3. 4eV 3] InN 19 0. 7e V), 58] 1 63k 4 36
JEE (M GaN (44 3] InN i 2 4h) . In, Ga, N
B 4 I AF R — ELJE T8 B AR BRI 5T ) — > 3R
RS T RO RV 2 R G 1 C 2 W A2 n
WS & Ot M4 (LED) F 6 — # 45 (LD)
S TR, BT B RE T R T Y R LT o8 6 L B
i USROG, H B A X T GaAs R 5141k
SESR BB S RE T . B ETEAE S — A i
o B 40 % ER IR K FH A8 FEL b 1) 3 AELRAORE I A 52 ¢
HPY HE T InN A GaN 22 8] K fi A% 2% i
(2 11 %) FHE A28 <O i B i 22 B, (i 45 9 2 22 ()
RETEALE ERK SR In,Ga; - N ML R
e AR 2 B 43 B L In 41 AR AR KL AR PG
ZREFRBIMTFRERERE.

PR A 2 i v b R B o A — N Ok
FEVEZ 12K 5 A b R} i 4 ok A2 v 0 A B S (R
X T In, Ga, - N #IRGR KRBT . A G i 3E 18 A
LB Al R R B BER E E X AR R  E JR
AR K, 1M In, Gay -, Nyl 3% 75 1 A iz 38 1 1R
R A SO InGaN #EBEAE A AR EE R B K5 /Y
PERTHEAT 19T . AT R 4 8 A DL AL 7 AR T

XEHS: 0253-4177(2006)S0-0092-05

FL(MOCVD) J5 ¥4 K ) In 41434 0. 14 ) InGaN
HERRE AN 400 F] 550°C #E 4T #GR k. X L AT
(XRD) . J&F 77 B 8 (AFM) 630K S (PL) 1% 1
%Egﬁ%{EUIﬁﬁfixﬁ Ing 14 Gag g N @Hﬁﬂ%*ﬁﬁ
R ETE S 62T T LA T H 2 s 1 I B A R K
B R AR B B AT T b R AR B T AR TR
i A BT 1 B AR R

2 I

ARSI (AR SR ] MOCVD 7 4 K1y DL
(0001) & [n] 1Y 5 A A AT IS s FEART IS BRI AR T
30nm JEFK T GaN fil 2m & GaN fE 2%
W2 EZZE L, U= EE(TMG) . = H 3L
(TMD FI2 S (NH;) 43 5I4E S S5 88 I8 70 0 76
730C A K T 200nm JE [ InGaN # & . /R i XRD
O 25 2R, R ] Vegard 5, 74 3] InGaN i fji
Y In 4140 0 0. 14 8 A4 KA (0 Ff 5 B T 3 AR
JCT I AU (N S 7E 400 3] 550°C 2 ), 4
B 50°C iRk 15min, 3 X 4 A~ 1 BT IR K B FE i i
17T RAE. Fl XRD 4387 T 1B k5 FE i 5 A% 5 1
Ak, H AFM L% T B R P 5 A8 . ] PL %
ST TRE S B OGAE RE R LR A 0 B VR B R R
I 2 Y 7 A2 1 I 5 9 L 3R X 500°C TR IR T
Je WIAE S AT T AR IR R L RS AN 77 F1] 300K

x E K A RBHE IS (HEES :60476030) , [ 5/ HARBE I & JE 35 (HEES : 2003AA311060) FIVL #5445 B R BF 24 3L 4 (i S . BK2003203) %

By H
T fE/E# . Email: wenbo@nju. org. cn
2005-11-23 W 5|

©2006 T



) A FAGR A InGaN B Y R e 93

3 BR5UR

FE S ZEAS [R) R R AR K 1 X RS AT 4 60—
20 I ZeaniE 1 fr s . B A R R =
\'j’ﬁﬂgfﬁgﬂ‘ﬂé 9%%UX¢M:P Ing 14 Ga, ss N(0002) ,GaN
(0002) F1 Al O5 (0002) 1) 177 5 0, B A7 W 5% 5] #H 53
B4 RS Vegard & & & #£ 50 In 4155 N
0. 14. R 1 X5 [F) 3 B 18R KT A il A0 S5 0 o i

GaN x=0.14
InGaN 11(0002)
Y AlO,
(0002) (0002)
550°C h
2
§ 500°C h
g
=)
% 450°C h
400°C h
As-grown h

32 34 36 38 40 42
20/(°)

1 ARV E TR kG Ino.isGao.ss N A X 526 fir 5 B

Fig.1  X-ray diffraction patterns of Ing i Gagss N

films annealed at different temperatures
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Fig.5 Temperature dependence of inverse mobility
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500C  The data are fitted(shown as solid lines) using
Eq. (D).
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Influence of Thermal Annealing on Properties of InGaN Films

Wen Bo', Jiang Ruolian, Liu Chengxiang, Xie Zili. Zhou Jianjun, Han Ping,
Zhang Rong, and Zheng Youdou

(Department of Physics, Nanjing University , Key Laboratory of Advanced Photonic and
Electronic Materials of Jiangsu . Nanjing 210093, China)

Abstract: InGaN films with an indium composition of 0. 14 grown by metal organic chemical vapor deposition were thermally
annealed at different temperature. The evolutions of crystalline property,surface morphology,optical characteristic and elec-
tric characteristic of Ing 1, Gag s N films with the annealing temperature were studied by X-ray diffraction, atomic force mi-
croscope s photoluminescence,and variable temperature Hall measurements. By comparison,an optimum annealing tempera-
ture of 500°C for improving the properties of Iny 14 Gag g N film was obtained. The multiple scattering mechanisms in the film
and their variations after thermal annealing were also analyzed by fitting the experimental data of variable temperature Hall
measurements.
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