HWoak HAm T
2009 4 8 H

Chinese Journal of Liquid Crystals and Displays

5 & x Vol. 24, No. 4

Aug. ,2009

XEHE.1007-2780(2009)04-0557-05

B K EER; ZnO A i PERR Y SS

KHFTZ, KEC, KEN . &K

j@l,z

(1. W R YIS 4R JFE 475004, E-mail ; xinanzhang@ henu. edu. cn;
2. P32 MR BRPEA (5 B T HORE AL I % . PP 7% 710049)

OB RDCKR Bk A0 I W S B AR A AR I RE AR B A T LR A B
(ZnO) A ¥ 38 2 W W F R B (ZoO-TFT) . WF5 T A 7] i 3 58 K AL BEXF ZonO-TFT oy, 244
RERY 2, & BLBEAE ZnO HEBGR JORZ 5038 ZnO-TFT 49 1B {6 A3 JR 98070 » #1937 8800 5
BRI . MIET 1 BB CAFM) XS ZoO #1509 3 DX 45 40 AT WL » & B ZnO gl T A9 - 24
LA B AR IR B 1A 3 T T 1 K R ZnO-TET Ha 22 J5 A9 38 J2 AR SR /N85 DDA 56

X B O FALEE I RRE R K
FESHES: 04721 .4

74 5 51448 (Thin Film Transistor, TFT) &
S 3000 it R 1 — T, o Dy 3 4 A B i
FIR) 5 S T A R AR S 1 5 ) T2 A AR s A
P4 T TN 5 0 A1 R A A 2 A
TET &5 2 8080 1 1% 4 v it iy S ps vk a1 &
FERTG P AR T2 2 5 )2 I Y5 R O A
SETUA LR 23 5 v 2 S 1A I8 38 2 1 P JB X
EERE A & T2 AR K. 72 TET AW 3
SR VA8 JE AR R L R N 5 SR A A b
W) A B A 5 S0 e M BE T A 52 56 T 1 8 Aty
F A ZoO Mo HOBH RS TFT SR K
PR R A TG MOk 8 2 T 8 2 BT Y
MY, ZnO TESIR R AR S8 3. 37 eV 1E
W E T NARE NI e B 45K . ZnO
RAEAARKEEMR. B TrEBEE. 5 T 20X
TR SR AN i 5 5 O R R AR
048 AR S P R T e 1 P A A
M. mBE R ZnO # AR W] UG BA R = 1Y)
23 A B LRI R i g5 42 @& B TET, JF 1 2
e T AT R B 51 9K Bl 8 A 1 A E B TR
et

A4 N1k TR ETE ZnO BRI BF SR R 5
P TE R LR ZnO SR EFEE P B2 0%\ ZnO B

Wi EH: 2009-03-28; EITHHEA: 2009-04-27

CERARIRES : A

At AR ORI ZnO #4584 2 07 T AE ZnO-TET 41
SR AT FE AR AR AN DL o AR SR P 47 TR 2 R 22
JeZ) T A A PR Z BRI i & T
ZnO-TET. RS T AR ZnO 3 JRGR Kl B XS
TET WA B 2

K P RIEB AR (HHE 1~10 Q « cm)
K ZnO-TFT ByAef i 7] B 0 L AE Sy i R 1A
MR . TR R AR R K SIO, Iy 4
)2 .S10, #RERYJE Ry 180 nm,

ZnO A U5 2 H 585 0% 1 0 5 45 6 6 20 R B
T2 difof Dl % . B Jel R B2 45011 BP218
TEBGZ0 e ¥ 51 T U 31 S10, /St #H K b IF g it
AL LB O | 5 IR IR A T2 LA ZnO R
ZRIE . Hm AR 800 pm X 800 pm, BTE #4 JC
JBE T Ao G B 8 43 340 S o 20 e B T A . V) JE
J2 BB 58 BUG K HF i 0 S0 08 458 W S AR K ==L il
A B2 R 6 X10 " Pa, i ZnO P&
ML R 99.99% . Ar F1 O, (i &L Ry 3¢ 1,
T S AHEN 0.7 Pas WS Tk 100 W, AR KR BE
S . BRI S 7E TR R R O 21 i
BB E AL ZnO R, A B A0
FE ZnO A R 200 130 nm. WL 2E IR &
ML ERA KN ZnO W B R & . A&



558

R %24

=i

ZnO R F 2 T RE AL TE O, S0 H 400
C.500 C.600 CiBk 1 h, 8K 5 H il H P 5e )
A

Vw4 )8 AlLCRIIE S 8k T
R OEZE R AR B . AR 20 5 R b e it
X YE AR I PR IR 5 R H AR B IE 47 #E ZnO A5 5 2
Hul . ZnO-TFT 5B K BE (L) 20 pm, 38

ez
- Si0y/Si
(a) W e Tk
ezl e
- Si0/Si
(c) e IR
1 ZnO ¥
|- Si0,/Si

(&) 2 I I Ji

F&FE (W) 2k 100 pm,

K145 W T ZnO-TFT By BAR R . M
KEITHLEY 4200 %I S 485 #:  LAL%F ZnO-
TFT B2 B ATl i, HH AR Hik &
¥ (SHIMADZU) i SPM-9500]3 % J51 1 /1 i 1
BE (AFM) ML T AR K Ab AT AN [R] R 3R 2k
SEFRE) ZnO R R E A

vy Yy

A
%1 2
Si10,/Si

(b)— W%

7n0 i
Pl
| Si0y/Si

() B JE

Al Al )

1S10,/Si

()5 T 1 20 1 5 2 L A

Bl 1 ZnO-TFT il % R s EE
Fig. 1 Schematic diagram of ZnO-TFT device fabrication
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Fig. 2 Output characteristics of ZnO-TFT with different anneal temperature. (a) 400 ‘C;(b) 500 C;(c) 600 C.
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Fig. 3 Transfer characteristics of ZnO-TFTs with different anneal temperature. (a) 400 C ;(b) 500 C;(c) 600 C.
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Fig. 4 AFM images of as-grown(a) and annealed ZnO
films at (b) 400 C;(c) 500 C;(d) 600 C.
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Effect of Annealing Temperature on Electrical Properties of ZnO-TFT
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Abstract

ZnO-TFT was fabricated on thermally oxide silicon substrates by RF magnetron sputtering and
lift-off technology. The effect of annealing temperature on electrical properties of devices was investi-
gated which revealing that the threshold voltage decreased and the field effect mobility increased with
the increase of annealing temperature. The surface morphology of the ZnO films were characterized by

atomic force microscopy, which showed that the average grain size increased with the increase of
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annealed temperature. The results indicate that there are close correlation between electrical proper-

ties of ZnO-TFT and the grain size of the channel layer.

Key words:ZnQO; thin film; transistor; anneal
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