UNAAYD

T 152342

a e g9y e P = I'd ° 1 a =3 =
SRIBLT] lﬂ”mmiﬁnym1zmn:wmmzﬂu'lum'smstmﬁauvNm"lmﬁﬂﬂsqalﬁam%wu

e

o ' @ o I'4 aa Y 0o A d £Y
pon e (ITO) uuuHusessuitunszonalan Tau I Mssemeasaud1aianasouuuy 14
' % oy o o ' o a o ad
levousau IAD) ﬁ'wm?aqmﬁanﬂauu1ﬂuszuuqnumunmﬁmmmmmmﬂmmafmsau‘umﬂ
a Y4 t o = n’: o a .
10 Aladag uazlmmmmﬂ"laaeuuuumﬂﬂﬂmﬂu {Cold cathode) WaawaguINUsznou
daleoounnzisinoavessondouriudmususei s iddundouiidy 1to a3y
AnlsTumsindousiieg 1Run gqungiliuiusossy 25 - 210°C Sasmandow 0.8 - 2.2 Ass 091
TeufMaeendaurmuunasduiinlosou 20.0 - 30.0 scom HazAUNIRSY 600 - 3000 A 1d"
° < < a 3k - oty a Qe 9/
minsfnywavesnulsiildlumandounfideaniimanas  audameiih  Taseaas

4:’ a o ¢ a a a o
WMARUAY (e uazesdlsznouveslauduiRoyiuoen luq

LY ) 4 o 3 t 1 ] [
nnNMsIaalIstisiavuunszang lasaums e Spectrophotometer  WUIMRINIABIHIULIETD
'na' [] (-1 - 3 a J (] s M " ™
wmaoluseaiusaiy (T,) uUnunnvueINYalIY  Wedasimsindsuanaazsasiteu
a 2 4 ' 4 o & v A A T T a
DOATIIUNLUU tmTvsﬂauuuﬂmmmmnuaumamummnuwaﬂawsmwuqqun‘um
WHUSBISY  1AMsANYIRIBIATEA Linear four point probe WuAE LML AT Fanas
P a ] [ a 4!‘ ¢ At oa .; q’l ' £
WORUMANUANTBIT VNN uazANumNauliauwuIy wenvInil wuIaudwmy v
‘uaa‘?\laumzﬂsmuamuﬂaauuammﬁiauaencmwkuaﬂymvwﬁwﬁmﬂaﬁﬂ'mmﬂua'mwku
wmaamuﬂaamm‘vam1{1aueanmmummnu'thauaumu‘lﬂ AIATINABUANHUSHY

. } 4 .
nWduA9Y Atomic force microscope (AFM) wundmnRauiianuSsumiuiy Weswsns

A -4 q a o < 1 [ A a LY o wd

mAsuanad MIsanumuRduRNIL damudasiileusendinueinaeiiloidimtiifauasil

S 4 3 A 2 v o do wa = ¢ aaa

AN sumuiuIudsmaege ninusrlinianas  Feduwuidumniananasnedduiiling

a ' =] ' 1 = < <<
wihSouszldamsdevinuuaandolusisameuniu(T)oglureigadegega  vInmsann
a f X iffracti lduims on 18dulngfiaamiy
anuundnesldy ITO A0 X-ray diffraction WuNHaudmsou laaauing

4 o' I [l

odg M (Amorphous) dauddufitinnudumIiihdige szuaamuiiundninedi lag
” 3 <t e ‘ dy ] & o

WUNANYBY In,0, AiInsBoelusyiy (222) Ysingrudumn linundn sno, waznINms

1A 1 dy o
as1verovesnlsenauvesiaudie EDS Wyl sn UsingegluiioWay

nAranNARDINL Az nsdeufiminzaugalumaas ouildunaih i lsala 1mo
vunszena'lad fie gaiMgiususess(Ty) = 130°C, Sasimandou(R) = 1.4 As, Sanfloufa
ponduuruumnasiuiialesou = 27.5 scem wagauWUANAN = 1200 A Wdwuie 1TO
18 xﬁuﬂé’uﬁﬁﬁnﬁﬁmmzanﬁm%”u'l%’vflmfo"lvlﬁﬂﬂs'a“lﬁiuqﬂnmfumﬁm'Jmmmmwa
il #1399 paReRaug ML N8 Resistivity, g) = 7.58 x 10° Q-em tagduiinnula

1 ] ] P [} =1 < 1] ¢ o (4
un mmiﬁmmuuﬁamaﬂiu‘n’mmnmmu (Tv) I 85 1B ItyUA



Abstract
TE152342
In this work, the suitable process parameters for the deposition of indium tin oxide (ITQ) thin film
on glass slide substrates by electron beam evaporation with ion-assisted deposition (IAD) have been
studied. The evaporator was equipped with a 10 kW electron gun power supply and a cold-cathode
ion source. The deposition parameters including substrate temperature, deposition rate, oxygen flow
rate and film thickness were then successively varied from 25 - 210°C, 0.8 - 2.2 A/s, 20.0 - 30.0
scem and 600 - 3000 A, respectively. The effect of these process parameters on the optical and
electrical properties, surface microstructure, and chemical compositions of unannealed ITO filins

had been characterized.

From transmittance mcasurement using a spectrophotometer, it was found that T, of ITO film on
glass increased as deposition rate decreased, and oxygen flow rate increased. Furthermore, T,
seemed to have no correlation with Ts and the film thickness in this range. Using linear four point
probe, it was evident that the resistivity tended to decrease as Ts, deposition rate, and film thickness
increased. While the resistivity dependence on oxygen flow rate showed an optimum characteristic
in which the resistivity first decreased as oxygen flow rate increased to an optimum point (27.5

sccm) and the resistivity then increased as oxygen flow rate increase further.

The surface microstructure of the ITO films were studied by atomic force microscopy (AFM). It
was evident that the surface roughness decreased as deposition rate decreased and film thickness
increased. The film surface roughness also showed the optimum value with varying amount of

oxygen flow as in the case of T,. It was found that the smoothest film would yicld the best optical

transmittance.

Finally using x-ray diffraction, it was observed that ITO films were mostly amorphous except the
film with lowest resistivity that showed partial polycrystalization with the (222) In,0, peak
appeared on the surface but no SnO, peak was found. From chemical composition with energy

dispersive x-ray spectroscopy (EDS), it was confirmed that there was Sn in the film.

The optimum deposition parameters for ITO deposition in this IAD deposition system were
substrate temperature (T) of 130°C, deposition rate (R)) of 1.4 A/s, oxygen flow rate of 27.5 sccm

and film thickness of 1200 A. Under this deposition condition, the ITO films with low electrical

resistivity of 7.58 x 10" Q-cm and high luminous transmittance (T,) of 85 % were achieved.





