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Abstract: Zinc Oxide is a novel semiconductor compound of II-VI group of the 3.37eV band gap. At room temperature, its
exciton binding energy is 60 meV, which is one of the most potential light emitting devices in the field of ultraviolet. This
experiment, using pulsed laser deposition, prepareing ZnO conductive films doping Al,O; on silicon substrates and adopting
ZnO waler, sintered, with Al,O; as the target material, studies the influence of the dopant amount of alumina on thin film
electrical conductivity and film crystallization conditions. The result shows: The thin film prepared by pulsed laser deposition
method is mixed evenly, easy to control. Moreover, when the doping quantity of Al,O; is 3.5%, the ZnO thin film has the least
resistance rate and its crystallization is in the best condition.

Keywords: Pulsed Laser Deposition, ZnO, Al,O;, Thin Films, Resistance Rate, Target Material, Doping Quantity

Bk BOETTRREH % 8 2 R AL S 5 R

R, E4
B, B TS, W, P
HR

380146481@qq. com (XI|3%) , 13940363849@163. com (F 4k)

WE: FALERR MR 9L RS, 3TeVI) I -VIFH M AL &4, 25T BBy KA RE60meV, 52— FhfE 55k
FOCIE T B BB I RO CES AR SRR A K B0 B UTBNEFERE iy BE B A B B 2 A B T R, R
223 e 45 115 A% AR IV AL B R D BEAT , BF T AR R 48 2 BT 3 R R0 R RS 405 e IR O RO RS T o 45 SRR S«
A Rk O G UTRRE 2 BB 28 2 50 < LA B 93], HLARRAR 45 2 O3, S%IN TSRS I Zn O B BAT fie /N HE
BHAR, JERE 4SS IR0 B 4 o

RegiE. PkerHotioR, SAesE, Ak, R, R, M, BrE

N B, HE AL EMAE F a2 hl, #1%
1. 5|5 Rz, HLERIRAR 58 N3 .37eV, WOT IR BE960meV
AT, B0 SR I P T AR e, sk AR B B RCP R RO, KU
Sy ik AL \ o o A P34 S 55 I ) S %g'ﬁ:\ 7[6%%14:\ W@_Eﬂ&'ﬁf@%ﬁ{t{:\ ﬁﬁ@%ﬁ'ﬁ:\ @EU%
A HL 2 2 FOE USR03 AT U B LR S B CIEGCs A ol
RV st . 5 2 q . SRR, R i SR A ST R B L
SEVER . AMREERE R s 7 A 280 . ZnOs2 ooy NN R s ,
g ST e T ke t A el e Sk SHE A2 B x )EHHU/‘?\EJ‘}FZ{'T}]{E [3, 4] o 4@5‘]/}%%7&2%%&@%@&@1&
P EA 7S AR 25 0 1) B 4T BR 58 25T 1 AR AR [1], KR R 1 AE kA [ 70O B e R b B 2 B
AT RAE i B R AR RN 56 A it A B (2], A E 8 1 1 B R He ’ ' & & <t



International Journal of Materials Science and Applications 2015; 4(5): 364-367 365

F HLRENS SCHUR BRE KOS HHOE AN (6] . % AgiB Ak
fIZnOTF IR TTE AR 2, Hrh AR E RALEIA (6]
WS AVIBNELT] S 0 T ARAMER 8] RPN %
JSE W S A A K P BOB TIRE S (9] o Herh il Kk R O I
R Al o6 JHE B 10 77 92 LA R L T R 2 e, IR R B,
TS B P, S I L T A R D RE TR L B
A2 2 R i 2% 5 05T (101, D9 1 #1145 56 47 1) ZnO i,
AN AESIEE 7 E R Znfid I8 2 A 22 A% DG e IR 2
DO R R (11, (HERERA R R B AR . AR 56
A B BRI R AL A ORAER,  ETRZ D9400°C
R B B OB, JERT T AR 95 A B
3 P R S TR 4 R 0 R 5

2. SZIG
SEESFTH 255 (R FEE (82 .

K1 LT HIZ .

2 2 &
Afber Zn0 B A
R ] A1,0s B
P CH:COCHs TEVE
Tk 2. CH:CH,0H bR

F2 LIS

X ER AR NS &

fiethaab ey KQ-100 TEBERE
MR BS-124S R
ke BOEUTRR 2%  PLD-450A ] % b
D FiEoLdR TOL-25B PO
ORI X ST2253 I EkL
R SRIEHL YAW-300 i) 25 FEAA
Sz GWL-1600LB e b SEAK

2. 1. EEMBIH &

BAL0, 5Zn03% R — 2 L BT IR B G B A, fEIE
F1IRIEAL T H 25T 4+ 1 774 L sk B A2 2 20mm,  JE N
2mm /N E .

HEHIAF /N R FE B AT e A, BRd i BRI
FEWEN: 7E25°C-800°Cid 2 HH#2 112°C /min 1 T3 &
HEAT IR, 800°C-1300°C it #2 v % J14°C /min (1) 3 &
HEAT IR, SRJGE1300°CHE iR E 4E R/, BE K2
AEFB =, BUHEE.

2.2. BOLKIIAER

VR ST F 80 2% TOL B 2R 37 v 7y 106 28,
HEHESHH: (D $K193nm. 248nm. 308nm; (2) Fifik
MREES BISN100-500m) s (3) HiH TIE5-100W; (4)
HEHFRI00HZ; (5) JkTE25ns; (6) Y6 K B f3-bmrad.
SEIGHT, MO R T R RS AR SRS R
S HERR IO 2% BEAA AR, BLEIE D30y Bonis i
50mbar, SRFERS, B, RAEREGA, A% —EM
EeBEAT 2R, BeE RS SS, BEZEE T Bt

92500mbar A1k . KAs A IR, WOt T HEA T & S T
PEIRZ . e R5E A, ATHHMTITHOCERAE RSBt 1

LGR:E
2.3. K

SEB6 SR FH Bk R O6 DR VR R & BT R . SR A
Si(100) fERLES, FEUTARZ |, A F IR & JG/K ZBEXTS 1
FRHATIEYE, REHNKT . RSB A
ERRAACEENE A VESEM, IR SRR 2 R A B N
5.00cm. EREHIFSESE 10 'Pa A4 FERIREZ H400°C
IZAET, WOE RS HARZREHz, kb RERE150m] . T
TS [R)40mi nfl) 2 2 AL BE B . EMIFIZREE N, K344
A SSENEIE. 3= E=R =N 171b: 2 el IS S5t 1

2.4. HRRIBRES R

et E i I 2 B R A RE NS A R T T L B S
FEATT, REME IR /N HE AR TE & S B O B SR S BB 2 B,
SR AT SE N SE e, XA R 2 R X 2R A .

Reah g I R W . 25 CTHRRI300°C 11
TR 3 RS °C/mi n B B AT TR, 7EEIA300°C 5
HATE R 4ERE 1/, 300°C FHE F550°C (1t 2 A 4%
HE5°C /min () T+l P 3047 FHEL, 78 313X550°C J5 JE 47 1E 3
YeRFo /NI, SRIGRHIIMATT G, SR BRR ERIE
FEARF-500°C B ] Wi - IR LA 2 5 SRA

3. ERERSHH

3.1. SREXNEETEERKEMN

MBS 0 6 A9 ot v B 5 e ) B A T Y P
LR AR B, AR a3 R,

£3 LI EEHR.

BRIKRE HWEEE (m) R (Q - cm)
0. 5% 83. 3% 1.590
2% 78. 9% 1. 360
3. 5% 83. 5% 1. 150
5% 80. 4% 1. 280

M3 LA A i T AR T ) LB R e S Bt o
BRI EZ G INTTHZEHT PR, BRI INEI5%T,
oot JH R T )+ PEL R R0 4k B FRAR S T A — € R L 1) (]
Tt X BRI T AR IB A Tu R e db A R T
MIfr B, MR E 1 H T IR, A 2435 2K
BB ERREN, MERSAB SR, SR T
B TR S, G HRA 2R R

3.2, XHTERWIE LR F R

K12 A R S A 4545 2% B BT 43 AZOJHE B (002) T8I F9XRD
BORKE, b BUE e AThig T b A iR R 35
Z B NO. BUSE N E3. 5% R I fid ) K 7 1) e 7%, RSB
AR PRI JEE AN AR TR, AR AT SR R DL B B A 4 A BB
by A OR N A N



366 P, E4E: BRFBEOCTIRRER AR S 2 AR T r B

|
| 5%
LA A R A\l
I
‘ |
I 35%
I\ "
A 2%
|
I\ 0.5%
- F A A
20 k) 40 0 70 80
20/degree

BI1 [ A b5 2 REHOAZOT B I XRDI]
3.3. EMEBRENAZOEERTR MY

FIFH AR B8 F AL B 28 N0. 5% 2% 3. 5% 5%
T o P R SR T R AT 1, L R O R I R 2 T R

B2 RIFEIALOE A% B HIAZOFE BT SEME .

EH 38 R R AT DUV % 31 8 4R ok ELAR 10 /N Bl 3 TR
JEE (A3 I T B R AR K o E 45 2R BE IO, 5% 5% vk
F, 0. BRE S ookl T BRI DN, T R 4
LI 22 5 2% FE AR hont EL R — R B IO RE i = R T EL
BAHEHERK, 1 HRE T EIRAEE — 81T
FEE U 43 A 3. S%AIS% IR LLFE S, L P EAENE — &
FEEE 30, {H2 5% B B S Aok 7 KN A+ A2
5], HHHAFPRG S HE FI A bt B 2 — 2, R S5k T
V) FRD R A ST AT T o BT AR SR i 1) 5% () VAR 5t P 9
JE 43 S%HITE SR A BT 1

4, ZERE
S STIOTT LASE], F R OE s v & A A

BARIVAACE PR, FRBRTTR, JERL],
JRER H; MHZI 36 % 55 T i, Baksl 5T
FEfhl, BRI RN B R EERE I,
HLBH R 222 BRI FRAIR, B2 EaR 2I5%,
BEL S 51 5 s R AR AR BE A 45 2% IR L R 388 s A2 K
VA I P B AT — S IR T, (ARSI D95%
o R T PIR U TF 4R T B o LA, LS8 K45 A o vl
5 R e R T DU R AT s RN, R AT 4R
RS I, A REAS ST 1 A B T

27 3R

(1] EREE, Bk, kRBLE. Culb 24 Zn0M R K H1 & & HOt
PEREVE[J]. AT SRR, 2011, 40 (5) : 1130-1135.

(2] S, SHERN, Bk 2525, CokgCuts 4 ZnOmd M FERE (1 VA IR
R e RS & [T, 2 S RJ6H, 2010, 31 (4) :575-578.

[3] Kishwar S, ul K, Tzamalis G, et al.
Electro—optical and Cathodoluminescence Properties
of Low Temperature Grown ZnO Nanorods/p—GaN White
Light Emitting Diodes[J]. Phys. Stat.
Sol. (a), 2010, 207 (1) :67-72

(4] BRIE &, XUMEHE, sk48%% . Zn0/AgtdCKBR 194 RS Y6l ik
AeJ]. ik 2 244, 2013, 34 (12) 1 2827-2833,

Hasan



(5]

(6]

[7]

International Journal of Materials Science and Applications 2015; 4(5): 364-367

Makino T, Chia C H, Tuan Nguen T, et al. Radiative and
nonradiative recombination processes in
lattice-matched (Cd, Zn)0/(Mg, 7Zn)0 multiquantum
wells[J]. Appl. Phys. Lett, 2000, 77 (11): 1632-1634.

Kim S, Nam G, Yoon H, et al. Structural, Optical, and
Electrical Properties of ZnO Thin Films Deposited by
Sol-gel Dip—coating Process at Low Temperature[J]].
Electroraic Materials Lxtters, 2014, 10 (4) :869-878.

Kawaharamura T, Orita H, Shirahata T, et al. Influence
of Annealing under Reducing Ambient on Properties of
7n0 Thin Films Prepared by Mist CVD[J]. Physica Status
Solidi(c), 2012, 9 (2):190-193.

(8]

(9]

367

B, 1R . B B R 1 0 52 ) 45 BAL Bk T AR 2
PERERISEIN [T]. Y2224, 2005, 25(9) :1293-1296.

Zeng Y, Zhao Y, Jiang Y J. ZnO Thin films Prepared on
Titanium Substrate by PLD Technique at Different
Substrate Temperatures[J].Surface
Analysis, 2014.46 (9): 602-606.

and Interface

(101 & 5K, 7 i i, T7 R AR . A I i B2 X ik b 0 e TR SR M4

M2 (], A EHO, 2010, 37(8) :2063-2067.

(11] XUZE 3, ok 8 H, 7k 5 S04, ST ILIX ROEHLHI [T]. &

HZAR, 2002, 23 (6) :563-569.



