


MANUIN D

ol ¥ § =) . P=3 . .
mimmmmmmﬁuawm (Lattice Constants) UazyUIANDN (Crystallite Size)



103

o g ‘:v =Y .
AMIMNMUIURIAIRINUAANG (Lattice Constants)
Ta39a$191@n (Crystal Structure)
= Y 2 & g 4 o a &
Tumsanm Inseadwdnindn lshedmseedmusunuauyfuazyutumelugl

é ¥ { ¥ = aa i Y
wandellegnonogaumaouyua1e q Tudiane 3 58 (1wi n-1 dsgnew) Tagld

=/ 1 ] = ] =y
a,b, ¢ WUSTHLHNTEHIREABL (58N i uaniey (Space lattice)
. I~ 3 -
Hinoduuesaaon (A) Taeh 1 Angstom = 107 'm.
=1 Y =y =1 o & ® o ]
x, v,z Wuunuauy@d1ede Tasliyasuia O (Origin) pgasadumls

£ 4 £ v - 7 .
DLADUHTIY 9 YDIMUIBASHILS 5o anfimIames (Lattice vector)

=] o oa 43 =2 ] ]
o, By Wuyeineruneiueanegssninun x, v, z
a d%‘ =2
MUMAKUIN N-1 AU FuALazNAUMeTLTIHEn

9
anlwuaniiy (Space Lattice) Logiiavua 230 uuudien udazagilauniomes 14 quy
Tng o fresuuazdzluuuiaeandeainInssad 195 uinan (Crystal structure) 16 7 32111
F13 a A
AILUND
= A 3 L) 1 4 3 o ¥ ' s
1. lasmdun (Triclinic) tauna 3 unue1n Timdu uouie 3 unusig liwihd
¥
uaz ludsnndu
v [ 9
2. TuTundin (Monoclinic) unuia 3 unuend i funu 2 upuneziuag
| ES
Mnfu usunui 3 hidanin
¥
< ¢ A . ¢ A . @
3. 99INBIBHNTN (Orthorhombic) 130 Tortuiln (Rhombic) AU 3 HAY
Fd
g1y iy uaaunuazhyuRamniuLaz iy
1 Ql 3 é 3
4. 19n321nU0R (Tetragonal) AU 2 LA AMIAULABALAURTRE T 1T0
k4 ¥
1A LUNURI 3 1L MyuARINAULaZNY
I3 :;I (Y qg:
5. 19¥110FA700 (Rhombohedral) LNUYA 3 UAUGIUMAY LAUNI 3 LN
E4
° T oW LY [~
Wiy uans 3 yu iy 90 aem
6. 18Ny Inuea (Hexagonal) Hunu 3 unuey lunuiszuny (Plane) vyuaie Ty
WA 120 BIAN ABAY LNUT 4 11N 90 BIAN AVLUUITLUY (Plane) UAY 3 LNUUTNILIIAY
L ] 13 %3 CSF
usaz ldwihuunud 4

4 4 o o o " o A o o
7. TVaeNE I (Cubic) HAUYN 3 UAUSTUNNULAZAIRINFINULASAU



104

STUVKNAN yann

Tasndiin

(triclinic)

simple Centered

s BER

i i
w ot

TuTunain

(monoclinic)

base-centered body-centered face-centered

o T v w a  w
bt g D i SIER e R

o L=
P05 l55011N

(orthorhombic)

L@NY INUBA

(hexagonal)

soulugaa
(rhombohedral)

(trigonal)

body-centered

Wwasy lnuea

(tetragonal)

i , “

. PR
4 g # a

simple body-centered face-centered

joe3

(isometric)

iy s g

Y
8‘“-\& S

.g’
/
¢




105

a d a =
Tavslndud Inmidion lavonleauignt i Inssafananuuunnse Tnuoea
ao ndy = =) o & - & Y = =
TunuAsinuhfdduus Inmdloy lasen ladide lu Tnsnuiindoudloszuy Suoaiv

= a A Y =
Llhﬂuﬁﬁ@uﬁﬂﬁmﬂﬁi ZJIﬂ‘i\ﬂﬁﬁ?ﬁﬂﬁﬂlLﬂﬂlﬁﬁﬁ%Tﬂu@ﬁ

d
NHUBMVING (Bragg’s law)

NINANTARUIN N-2 HUUTIADINITISOIAVDIDSABN

2d,,sin@ = nil ' (n-1)
4 I i T
iilo d,, UTZeEeTENINTEIUWAN (A k1)
Id 9/ A o v .
6 duyuannsznutazyuazney iadannuuszu (lunuoe radians)

n awumsaziou

A ANNEMAAU (A= 15406 A)



106

MsmuINszez sz NsznulussuuRanuuuma s nuoa

1 W +k) 1P
Tetragonal; - = 3 +— (n-2)

a C

w o T v _ . $ 1
29819 N-1 MTMIUIUNITZOLHTEHINTTUIUHAN (d-spacing) NTTUTAN 9

600 A (101)
. , A(200)  Substrate
550 - ; R(:'HO) ; :
500~
j_ i
L 450
>
: )
§ 400-
IS

350 -

300

250 +

2 Theta (deg.)

dy @ A o a o = g A
MAUMANUIN N-3 gﬂLL‘IJ“lJﬂ']imEJ’JL‘]Jui\'iﬁ!,’e)ﬂclf"ll’e)\'ﬂ’\lmJ‘lJN]lVIL‘VlmEJMllﬂ’O’Gﬂ]l%ﬂL%E]

Tulasau

4 & o~ p 7 = s A
3199 n-1 guupums@enuusifendvesiauuig Inmidisy laeen leade luTasu

No. 2 Theta Intensity h k1 d-spacing

1 25.34 207 101 3.517

2 47.98 21 200 1.891




FFATAIUINTEE U 9T S U NI EUIUHAR

ac o
I

ABMUIUNINININLBN Y

aal o
Riiniy

nnaumsn (n-1) azld

N3z (101)

PITUIY (200)

VUMD (P-2)

A5z (200)

Rszuru (101)

d ki =

d101 =

d101 =

d 200 X

d 200 =

ni
2sind

1.54064°

25in(0.221)

3.517

1.54064"

251n(0.420)

1.891

1 W+ k2 17
7l E

1 (2240° L0
.81 | &P c?
N
(3.517) a°
a=3.782

(R U Y
(3.517)° a’ c’

1 [ P L
(3.517)* ((3.782)°

¢c=9.576

c

107



108

o = N .
MIMUIUMIVUIANADN (Crystallite size)

Intensity

[ntonsity

28,
28 g

MWUAARUIN N-4 Effect of erystallite size on diffraction curves (schematic)(Cullity, 1978)

kA
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B = 44.05- 42,1 = 0.376 (598U

- 2
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= ——— ; cosd, = 0.930 5uu
Bcosb,

_ (0.9X0.15406 nm)  _ 5308
(0.376)(0.930)

4
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Abstract
Titanium dioxide (TiQ,) thin films are widely used as an essential material in the optical fields.
In, this work, TiO, films were deposited on glass slides and Si-wafer, by DC reactive magnetron
sputtering system. The effect of lotal pressure on the crystalline sfructure, film’s thickness and surface
morphology was investigated. The films have been characterized by XRD and AFM. The as-deposited
TiO, films were transparent. The crystal structures from XRD resulis show that the as-deposited films

have polycrystalline structura, which corresponding to R{110), A(101} and A(200), which change from
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rutife to mixed phases of rutile/anatase and anatase as total pressure increases. The crystal size from
Scherrer's equation was in the range of 17-58 nm. The film's thickness and surface roughness values

from AFM results were ranging from 190 nm to 220 nm and 2.2 nm to 5.9 nm, respectively.
Kayword: Thin fitm, DC reactive magnetran sputtering, Titanium dioxide
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