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Abstract

In this thesis, we study the electrd—optical characteristics
of ZnSn0s transparent and semiconducting thin films fabricated
on sapphire(0001) by pulsed laser deposition. By Changing
growth temperature, we attempt to optimize the condition of
obtaining films with low resistivity and high transmission
using oxygen partial pressure and growth temperature as
adjusting parameters. XRD results showed that the lattice
constant of the film reduces with increasing substrate

temperature. By raising the temperature above 600°C film
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resistivity in the order of 10" Q-cm with the maximum mobility
with 19cm’V's" was obtained. The films prepared on
sapphire(0001) at temperatures above 500°C all show a
transmission above 85% in the visible spectrum are prepared on
sapphire(0001) at 500°C above. The transmission spectrum also

suggests that the optical energy gap of the material 1s above

4. 1eV.

III



»

il

B &

&l A
WA AR R RILE AR
3-1 X-ray %%+ ( X-ray diffraction )
3-2 wE—EER (RT) #2Ep ks
3-2-1 #rE—F R (R-T) H#HEER AR
3-2-2 RIE—E R (R-T) #lLERIIME
3-3 The van der Pauw Technique

3-3-1 van der Pauw &7R/miZ
3-3-1-1.8F 7= ?'%J?J}@(! ;
3-3-1-2, Z F =l I)%' :

3-3-2 van der Pauw f’?.ﬁﬁﬁ?f _
3-3-2-1 % [eSadvilfiek 1 2
3-3-2-2"RF L RIF A

3-4 XkFLBF

3-5 AFM R

R

4-1 e ol g i A 47 - X-ray S5 E

4-2 Van der Pauw = ;2 £ B9 %% %
4-2-1 Van der Pauw = ;2 £ B8 18
4-2-2 e s kAR R Y F
4-2-3 ZnSnu oAlo10s & %

4-3 # KR FER

REBHALEY

-1 B %

5-2 Ak iF

ki
TRl %

v

e 4

I1
IV

VI

VII

13
13
14
14
15
19
19
19
22
25
28
30
37
38
39
39
52
52
53
55
58
62
62
62
64



F P &

% 4-1 XRD pattern of ZnSnOs

% 4-2 7 R R T ®E ZnSn0s & ¥

% 4-3 7 % BT @& ZnSn0s & %%

% 4-4 doped-Zn0 % 3§ 4% je 4

% 4-1 7Zn0/Glass hE F = &R & P

# 4-5 InSnOs Wi ey ~ 1+ kA @B F E RIS 5

% 4-6 ZnosAloSnOs & %7 Fe 5 ~ EARs ERBHFERES
% 4-T7 ZnSnos Aloi1Qs & 37 Fe & ~ i\' = 3 BRAclB A £ Rl%%

A

40
41
42
43
53
54
55
56



- - - S S - - )

o HH

W P &

1-1 & # TCO #ALenie 6
1-2 &8HTH 7
2-1 B 240 kbt 12
3-1 (a) = 2R (b) = 2R 15
3-2 RIE—E R TR kAR 17
3-3 ‘E,é‘%é«y‘l'au B AE 2T R B 18
3-4 TIEF FHT &R 21
3-5 & —ri\—**“%%‘a"?\”*”@fr@% 75 26
3-6 Rk EMp X "ra»qfr@?% 7 i 26
T & Ak g & 33
3-8 A F Rl T B 33
3-9 H kg 37
3-10 k& A mHp ehd & K & 37
4-1 ZnSn03 = 1 XRD ) 44
4-2 7nSn0s &% % 8 B A A (a) 1w (b)Sapphire(OOOl) XRD B 45
4-3 Zn:Sn0s ~ Zn0 = SnO- £ XRD ] 46
A4-4 15 & 10"torr * FIE AT & Sapplllre(OOOl)zMF%\ ZnSn0s & e

XRD ®] 47
4-5 11 T750C* FF & /E'f 2 Sapphlre(()(lOl)z#_dﬁbft»k ZnSn0s & %= XRD 1) 48
4-6 * ¥ BT A Sapphire(0001) £ 4 = & ZnosGao 1Sn0s & #=n XRD B 49
4-T7 2% & 10"torr # g B ™ & Sapphire(0001) &+ & £ ZnosAle.:Sn0s

& 5 e1 XRD B 50

4-8 1 750C7r F % BT % Sapphire(0001) £ 4 = & ZnosAlo1Sn0s & ¥

XRD ®] 51
4-9 2 750°C* B % & ™ & Sapphire(0001) £ 4 = & ZnSno.o Alo.10s & "

XRD ®] 57
4-10 2 750°C#* F % B ™ % Sapphire(0001) £ 4 = & ZnSno.s Alo.10s & %

XRD ®] 59
4-11 # % BT % Sapphire(0001) & % = & ZnSnOs & #reng & & 60
4-12 * k8 B ™ % Sapphire(0001) £ 4% = & Zno.oAle1Sn0s j& e £ & 61
4-13 * b % B ™ % Sapphire(0001) 2 4% = & Zno.oAle.1Sn0s & e & & 62

VI



&

F R R P ek BFGR IR E SO LA B Kot ol R

At5

VEE A5 2 BRI KPR R s foik &R Rt '.,ua‘%%.o

B TCOARB T 3 42 > #Fu| & B3 Flay § £ %60 A g e
wfedp Eo e AR RGP FIEERF > KA B F B B HE LR L
AR S LK BEE S5 R EE & B -5 s e B Ny

B FE -

S RRHFRE I BB R IR 1 2 fop i
1=
3Nt

RO A MR R B AEM st fo R 2 B £ A S

B4 o

S R L o R o R

\+\
‘E\
o
%

2 B R EEA £ d

e

E- V- i

VIl



