H31E, H3W

N

Ah

21

XEHS:

1672-8785(2010)03-0021-03

ZmO 5 0 2 S G DA 5 Y e B o2

K o' BOE* REae' T &'
(1 AWK F AR BL S 15 TR B, IR VL AR 154007 5
2 {LHFK AR AT, TLH M 211112)

OB RAAK HREEFRBERLAETAAEENAUNFAE, AXT T H
WA R, REAM BB BN T, ERXA, BERWILA 111, KREH 0.8%
B, ZnO EEHAGEAMERE, RKEHRE. A X HF L4744 X (XRD) 4 & F
LG (SEM) st A REMF WA AATT RAE. HREKY, % ZnO HKE (002) B
BRI ATARY BEREM, AARFNE R ERE.

K ZnO HfE; REEAS AR - BK
PESES: 0484  NEIRIRE: A

DOI: 10.3969/j.issn.1672-8785.2010.03.005

Preparation and Thermal Radiation Properties
of ZnO Thin Films

ZHANG Yang !, CHEN Hong 2, ZHAO Shu-jin !, WANG Tao !
(1. Department of Materials Science and Engineering, Jiamusi University, Jiamusi 154007, China;

2. Jiangsu MounTop Group Co., Ltd., Nanjing 211112, China)
Abstract:

method. The effect of different sol ratio and concentration on the thermal radiation properties of the ZnO

ZnO thin films with different thickness were prepared on glass substrates by using a sol-gel

thin films was analyzed. The ZnO thin film had the best thermal radiation property and best absorption
ability when its sol ratio was 1:1 and its concentration is 0.8%. The structure and morphology of the ZnO
thin film were characterized by using both X-ray diffraction (XRD) and Scanning Electron Microscope
(SEM) technologies. The results showed that the prepared ZnO thin film exhibited its hexagonal wurtzite

structure with preferred orientation at (002) and had good crystallization behavior.

Key words:

135

ZnO J&— T 8L T1-VI R B R8T B~
PR, HEHR T WA SE B 3.37eV, HR T Y
TROEAMH AT 458 1. ZnO WREEZE &R
KM TARGEERAREELY #, EHFEEAM
AFH TERAE b TR e, MR IE R,
B LA SR A R AR L B3, Be4h, ZnO
EHESESNHOEAR . SEAMRMIE 1 S U8R A

Weks B #5: 2000-11-16

HELWH: A4 H AR FELS (B2007-27) |
fEEEAT: KA (1982-), %, AT

http://journal.sitp.ac.cn/hw

ZnO thin film; sol-gel; thermal radiation

H.

ZnO A RHI il 2 BARR 2, EEA K
Bk Bl W - BERE (sol-gel) ¥ 7% | AL
Pk DOV RIS SRR S, W - BER R —
PRI, B &I LR, SR
BEfR. AMmERE S, Sy ok B iR 4 <55
Ut IEZEFNREAT A SN T2 EE.

HAT, #98 ZnO 1EA [ B i A% 1F 7 Y

(E200913) 5 £ A K FFH (L2009-100)
WA, BE, BRI A oA R,

E-mail: jms2007Q163.com

INFRARED (MONTHLY)/VoOL.31, N0.3, MAR 2010



22 a

Ap 2010 4 3 A

REFRE A MBS0 — A 02, (AR %
95 TR 7E 56 S B, XEIELLAME B 52
Beb. ASCRFVRE - BB 4 200 TR,
S ST H . o B T 2 2 MOR T 5 W
SELT A1 B ) R BT EERE, 0T 4L 5146
. RIS ARAE, AL A LR A
FAEE]— 5 15 5 1 .
2 LB

#e— 5 HBIG —K 2 Z BB~ Z B
FIER PP, 48 70 CABHHER 20, 1
ATBERE I ST . AL 2005, R
P S R AE BRI, AE T AR
3 T B0min , AR AE T 957 o FERE AT AL
AL ERHE K SRS T BRI R
L L SR BV, 45 1 B0, SRR
S B A WL BT B, T A
5 HE 2 A ) D/MactB L X SHRRFAT UK
SR T AT 407, TR F A BOL 44747 Y
JSM- 56100V L T 8 B BEX LR 9 T i
FT&AE.

3 &XGH®

3.1 BRAEHIEST MERERIE

7 S 0 3 ) R S B R 3 T 4 oK R R
IR REHRE, ML U8 BR AR S I A0 B 1 Rp L 22—
SN E ST HEARIEL, 4528
P g St R f b 5 2 T B9 T AR R .
G TR 2 e B T 09 T AR, H R S
REALBR AT, Wik BB 7 Rt B

A LR 52 ) W R R TRV MR EE O 0.8% , Tl
IR LA 300 'C, IR KRR 600 C, ¥HEEEHC L
RIS, 11, 1:1.5 B4R, A
JEER 10 Z. NE 1A UEH, EERZ
B 101, ZnO YL G AE & il 2 T A4 T AR
s/, BIREE SR RE B 4F, WRBE B R, B
AL, X P HC ) 45 1Y ZnO T8 YRR 5 1
RE LU BCHF, W T R b UL
3.2 X S AT5

WM 101, RN 0.8% . PibeiRE
29300 C, B KRN 600 Tt £ . A

BEE (W/m?)

—1 1.5

i b—— - - - - - - .
80 800 1000 1100 1200 1300 1400 9S00 9600 1700 1800 1800 00 2100 W0 2300 M00 2500

P (om)

B 1 AREEH A ZoO 9 R AY 56 5 B8 B T

S

0 e e e e
00 900 1000 1100 1200 1300 1400 4500 180D 1700 1800 1900 2000 2100 2200 2300 2400 2500

A (om)

Bl 2 A[FEWBER ZnO IR AY 45 5 B8 B Xt B

INFRARED (MONTHLY)/VoL.31, N0.3, MAR 2010

http://journal.sitp.ac.cn/hw



3k, Hw3M AN

Ah 23

Bl 3l RUE ), R - BERCEA T 45 19 ZnO
fiE 52 (002) T RO B 1] Y 7S 7 7 BT B AR 45
HABGF 4 S rEae, SRi1EE B TR 7 1A
EHRAER. Zn0 WS THHE CHAERKH
G, EBIEH T IXIT A PR A 2R RE B IRER
B AN, B A b R B A TR R R T
(i 47 RICR 9 R Y et A, T A2 A Y A Ak PR 4R 38 U
AT R 2 (A A, B 7 AR AN R BT 1 A%
AR,

(002)
1500

i {3

(100)
(101) (102)  (110) (103)
(112)

s S

b T v T o T T T v T v 1
20 30 40 50 60 70 80

20(°)
K 3 ZnO WEERY X 5207 5 & i

3.3 S EERE SEM RIE

MNP A AT AT o, R ORI /N 5T,
RGN, BT EREYLHR R E—E, HIEA
LI ) 50 R 1 11T o S o A 8 T AR . U
D, 32 ol 8 AWORE 1 98 B 22 0y RO 2T A
FEHY . IR e Y JRE AR 91 P AT AR 4 8 i IR
SR, &5 5 Z A — @Rk, I
Frigfy) «fLARGH” .

Kl 4 ZnO WA SEM &

4 %
KW - Gk & A AR, FF5E

http://journal.sitp.ac.cn/hw

TORIE B M B, BE b HE SR RE g .
B R 101, MREEH 0.8% [ 7 Ji il 45 1 TR 11
PR TR RE R AT, Wi R ) AR R, AT L3R TE AH
MR B, RS ZnO NIRRT G5, TE
(002) T _EFEA B,

S

(1] S5, Wk, Y&, % REFENEHIHT
[J]. B Tk RS54, 2006 (35): 27-28.

[2] Park KC, Ma D Y, Km K H. The physical properties
Al-doped zinc oxide films by RF magnetron sputten-
ing [J]. Thin Solid Films, 1997, 305: 201-209.

[3] Rajesh, Tapati Jana, Swati Ray. Degradation stud-
ies of transparent conducting oxide:a substrate for
microcrystalline silicon thin solar cells [J]. Solar En-
ergy Materials & Solar Cells, 2005, 86: 207-216.

(4] T4kHT, 2=F. ZnO EWMEERESEF S AR
AR 5T [J). £19b, 2008, 29(5): 37-40

[5] Hong R J, Helming K, Jiang X, et al. Texture anal-
ysis of Al-doped ZnO thin films prepared by in-line
reactive MF magnetron sputtering [J]. Appl. Surface
Science, 2004, 226: 378-386.

(6] H3EE, K6, BhIOR. WK - BRER&BE
AL EETERE [J]. REFL A, 2007, 36(4): 34-35.

(7] BREEWS, Zk, HITH, . B - BRI &
ZAO WERF T [J]. MASBME 5TE, 2007, 36:
889-891.

[8] Naoko Asakuma, Hiroshi Hirashima, et al. Crystal-
lization and Reduction of Sol-Gel-Derived Zinc Ox-
ide Films by Irradiation with Ultraviolet Lamp [J].
Sol-Gel Science and Technology, 2003, 26: 181-184.

[9] Masashi Ohyama, Hiromitsu Kozuka, Toshinobu
Yoko.
tremely preferred orientation along (002) plane from
zinc acetate solution [J]. Thin Solid Films, 1997, 306:
78-85.

(10] /AR, BaHE, KRN, 5. B A TR
il 45 48 2 W IR A BF 5T 2 8 [J]. #4 8 S 4R BT, 2007
(3): 16-18.

[11] LiuY, GorlaCR, LiangS, et al. Ultraviolet detectors
based on epitaxial ZnO films grown by MOCVD [J].
Electron Mater., 2000, 29(1): 60.

(12] JBUZR 4. AE IR Ik 00 FT I 56 A 20 A i 7 48 I 2% [J].
£T4b, 2008, 29(9): 43-46.

Sol-gel preparation of Zn0 films with ex-

INFRARED (MONTHLY)/VoOL.31, N0.3, MAR 2010



