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In this special project, ZnO thin films doped with boron were prepared on glass substrates by
the spray pyrolysis techmique. During deposition process, the substrates temperature were kept
constant at 400°C. As-deposiled films and anncahing films were checked some physical properties.
The crystalline and the preferred orientations of the films were analyzed using X-ray diffraction
technique. Surface morphology of the films was examined using scanning electron microscope.
The optical transmission specira of the films were recorded from 300 to 1,000 nm. The sheet

resistance of the films were determined using Van Der Pauw technique. The carrier concentrations of

Preparation of Zn0:B Thin Films by Spray Pyrolysis Method
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Applied Physics Faculty of Science
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Assoc.Prof.Dr. Chaisingh Poo-Rakkiat

ABSTRACT

the films were determind using Hall measurement.
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1

9 ' 9 v
A adqetlareuranddugudy (HudinldTasianud i dis ey

L
i

' o A = as (=)
uwsvany waziluni UﬂJﬂJ’lﬂ1u’Nﬂ1‘iE)G‘Iﬁ”lﬁﬂ‘iill’)ﬁu1ﬂ1°ﬁﬂun1u1uﬂi$u1ﬂ! 70 n27Y

o o

[ - @ o e 1 A s o4 e W
WUa7 “h'ﬁjﬂﬁuuﬂﬂqutmi%'ﬂuﬂq L‘].J‘LITﬁﬂﬂLLﬂgvlﬂJﬂWﬁ']Uﬁ']‘iﬁ’J@ﬂ'N'ﬂu'HJ'I'J@I aUNVTIULRD

édd 4

fgn12 yauaz 4 38 adwqdy Ao i‘]tgmﬁimﬁ’uﬁmumwmmm gohatadugadud
¥ ¥ ¥ v
1815 WA wisduinszumdh- san aneasuinidannudmadnd Tlihazedunadmdh
5 1 Ai E‘ t;l r d'd.u
vosmsdrotnduilulanzude Tneraldee i duaralangisaeunidnyaz dudn uag
=1 3 [V Y) 1 s 3 3 ] [
aranai iy nduas iszesatudaldmidunyanseluuiensiennsg nadaviiely
[ Ao o 9/ 1 1 3 Mo o ﬂl 9/ Ve r
ity lunsnsdiidAnesdomiuszorresznhedaidadng I droamiveu
[.¥] ﬁ!y
wnazimasa e 19 laanaerinnus s uwiewe v uninuda 1aaadl
Hoa1NMENMIAATIZHASI iR Wsmdnd ihdreaumsiasosufidaznauiios
[ n‘ 3 a 1 g Q ] u’:
wanuaad lduvesgasiummani Wi §umzminiv
Mg Uiz neialdudrezm idnnnszuaiadh ldluesdiedianay
@ o o i A ¥ 1 3 ul: O ar 1 d) a i [ W 1 0 @
Sadnd I ififatusznindvisans A3anadudianiudulaeia ldniidedinaly
msianszumzdedlidouarainavoneluaisdiedis yadeuiiindaldtinisian
s o 9 9 = n’: [ 3 o == o o o =
FEmsiannud e daedinaeda v dalu gaslumsdmatsduiludoad
3 i ar =] ]
minlfuunlaufsanumnzay aezuaadimude 1Y

o o 19 o ¥ o~

o 9 M AY o g dayv
1‘1«!ﬂ'l‘i'JﬂﬂTlllﬁﬂu'ﬂTL!i]'II.W'WIQU'ﬂ"U']l‘]ﬂlﬂuuu‘llﬂﬁﬂﬂﬂﬂﬂﬂ’mﬂu 29078

at



kY

H oo ¥
L)

1. 1k ARoefiAnuny TRufnhdansosduiamadiediwifumee ameRld
i1 S hazde iy Tangfinnmudum i wos

2. madresnTninadiidnegideiainaueiniinon Lifagnardnlu
unzazRahmsnTeoeusanssuaitiu lludnyaeasenay Taseendnuaithadadie

e P 9) or ] o da A .3' as 1 e

fmsfenszuamdn 1 luansiederaansamdninfatiunsluaisdredeisz oz lag
K

& V==
7

] A P @ A A w Aq o A
o r fa i%ﬂzﬁlﬂ‘}ﬂﬂﬁﬂ'lﬂ'ﬂﬂmﬂlﬂﬂﬂﬂﬂﬂﬂﬂiﬁﬂimlﬂuﬂgl{ ABDFATA

=5
=2
o
=
=
=]
[/ nu
2
=2

Psinaanudyvosnszuafiaald uazgliwrosmsdieea

dyna tﬂ' = g
yannndsaunsamauy dihndaduneluldan

oV K
E=-—|=—~ (237
or r
d‘l n!: n’: d' ] (] [ s 3 =S = P aor :;
mmmnmmﬁ"lmgmaﬂumﬂ muumﬂﬂ”lmwmi"I.'Hammﬂsmmwmﬁmmms}m
¥
o A v

Anuduiusioaduaz ldanuvivesnszie J fio

J = gn ukE (2.38)

- L) an I 1 | = ]
Iﬂﬂﬂﬂ'ﬂ(a— =0 wywaNIN ﬂ’J'IlJ“r’i‘l-J']L!.uH‘\lﬂQﬂiguﬁﬁlﬂﬂﬁ]'lﬂﬂ']'ilmiﬁﬂﬂ
¥

nuazainauenisze: ¢ lnodmus n fio ANURUNNUYEININE £ fiB ANINARDY
wWnzuag q Aollszy Wi

naumsl annsodaldeglugdvesanimdummdhtheg 18

J = [E] (2.39)
Je,

A a1 at 3 3 3 Y 4 o 3
ﬂﬁﬂllﬂﬂﬁ'ninllﬂ'ﬂu‘UUWu ﬂ15ﬂ5$ﬂ’]ﬂﬂ]ﬂﬂﬂiguﬁlﬂuﬁﬂﬂm$ﬂﬁﬁ'Nﬂﬁll ANHUITHN

¥
nIzUE I IIUNINUARD



40

I=J*%4 =[£J*2m‘2 (2.40)
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V=44l +7 x5 (2.51)
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v, = iy,(Ey +v, B, ) (2.53)
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H TR (2.60)
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Ry = 3}%" (ﬁi] (2.62)
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S, = (n,“ue +n,0, )eEy - (ne,u,f )eBzEx [f;} (2.65)
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- 924 I U (CH,COOH)
- e 1Uea (C,H,0H)
- W514en (C,H,0H)
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Zn = 65.39 g/ mol
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3
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. CH0,Zn2H,0 11471 0.1 Tug

#1500 1000 mi i C,H,0,Zn*2H,0 §137u 0.1 Tua

#1sazaly 150 ml § C,H,0,Zn-2H,0 $17% 0.1 Tua

TunoUM SISz

= (12.01)(4) + (1.01)(6) +
(16.00){4) + (65.39) +
(1.01)(2X2) + (16.00)2) g

=219.530 g

=(219.53)(0.1) g

=21953g

=21953 g
(21.953)150)
1000

=3.29205 g

] ¥
1. 1 CH,0,Z0:2H,0 Adwaanhwilnudmeudniuasde HBO,
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0 3.2629 0.0000
1 3.2929 0.0329
3 3.2929 0.0987
5 3.2929 0.1646
7 3.2929 0.2305
9 3.2929 0.2963
15 3.2929 0.4939
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Pattern : 77-191

Radiation = 1.540600

Quality: High

Zn O

Zinc Oxide

Lattice: Hexagonal

S.G.: P63mc{186)

a=3.24982

e =5.20661

Mol.weight = 81.38
Volume[CD] = 47.62

Dx=5675

ICSD COLLECTIOM CODE : 039177

TEMPERATURE FACTOR : ATF

REMARKS FROM ICSD : REM  TEM 930.
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