diiavomanany wizesundimansz

a a ¢ 13 °
mylgafainneBenddludlaessuussmemsaedidanasenuly

qUYINAGY

GROWTH OF ZnSe THIN FILMS BY THE HIGH VACUUM
ELECTRON-BEAM EVAPORATOR SYSTEM

n33ain gulszlans

KANNIKA UPRACOAT
' vl g
. b
, pry B o R -
’ mwzmzm....é.g.g..l.%.{. i
. . L d L .
j I, 100N, 1.5 MW, 2547

a a ¢ a 1 < =] os a v A
InniinustidluaiunisvesmsanmmuningaslSganinnamansumiadin
muInilandilszgnd
U oS o [

TaudinInende
amtiunaluladnsyevsundudigunmsmanszi
W.A1. 2546

ISBN 974-324-402-6




COPYRIGHT 2003
SCHOOL OF GRADUATE STUDIES
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADGRABANG



@

o o a d o o
Welneniiwug milgnitdunedsnda lud lasszuvszimeasdd

dianasouluggaImeg

Vinfinm unannssaim guszlans
sralszddin 43065007

Waan Innmansunminda
MW Wandilszynd

.o 2546

pwndgmugineniinus  seas. 3@ nyuds
o ¥
UNAAEO

@ g o a oSl
Tuadsei ldimswSoudauuedenaa luananumut 100w luamsde 1
a o A 1 @ o d
Tulasns Tasiinssevemsasdidianasou luggenmagauuniugiusossuiithuda
4 A = 1 L L) =y
amsnfasuulosgungiiudugiusesinlugig 300-473 w23y 9nn1sasIvaen lasIsns
td
1 @ & ] o ey
RuaUuYesFiddndmu Aduinsdnaa luatimuidiundaszuny (111) Tlnsadewdn
a Jd ) § A a0 o Ag ]

wuFrmaumugauaisiammduaes tazdioiugunglinAugiusesiugeiumam

o ad 4:’ =8 e s a o
Wuvesfadmondglumsfonuuezliniaant minmsasisaevaulanie Iiihuesiduueden

o 9 [ 1 o 1
3 lua lagnismannumuinivuasanwadesdzveawmeAsilsingmsalgeadeynud

4 a Jdas o 2 o o a d A~ P oo o ng !
Hauedenaa luaidumshednhsiiadu uazdielimsiugamgiuiugiusesdugadusm
L i \J 4 1 J arey
AU MU UNTHSIZAANVUSHANNATBIAINIMZUMFIVU  9INNIIATIVABUMNTAN
a a 4 4 o 1 2 o o a
Tl wesdalszaug M Tnfmanessooasi-Buimeme 1ssenineasnednidesan lua
A oo A v o aa =y @ o ]
iUtz NhIFanUTHaN as1vaeuTaen1sIAAINTTUO-USIAY LOZFIWDINMS
] & a a d a I'4 1 ® A

ABUdUBIRBAUITIAAUYEAsZANY I Tadmamas wuTINISADLAUBIABAINETIAGY
- A A ol a 4 4 A2 s a dan
fimafeu lymedwarmsnaduvesdindunatuiisiinsun murvesianinednan

Tua



Thesis Title Growth of ZnSe Thin Films by the High Vacuum Electron-Beam

Evaporator System
Student Ms. Kannika Upracoat
Student ID. 43065007
Degree Master of Science
Programme Applied Physics
Year 2003
Thesis Advisor Assoc.Prof.Dr. Jiti Nukeaw
ABSTRACT

The ZnSe thin films of thickness 100 nm to 1 llm were deposited on glass substrates by
the high vacuum electron beam evaporation at temperatures between 300-473K.The thin films are
crystalline having the face-centered cubic zincblende structure which is investigated by X-Ray
Diffraction method (XRD). The preferential orientation is along (111) plane for all deposited
films. The intensity of XRD spectra decreased with increasing temperature of substrate .The
electrical property of ZnSe thin films are investigated by Hall effect. The carrier concentration of
n-ZnSe thin films decreased with increasing temperature of substrate, while the electron mobility
increased with increasing substrate temperature. The electrical property of n-ZnSe/ p-Si
heterojunction photodetector was investigated by current-voltage measurement and response
wavelength. The blue shift of response wavelength of photodetector increased with increasing the
thickness of n-ZnSe.
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C=|605C |= Gz sVo = s F/em? (2.18)
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2.19
C* gesN @19

2.3.1.2 aUUANIEUA-USIAY (current-voltage characteristics)
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-V,

ng =N, exp[ qﬂ;;’r ) }

(¢ ) (2.22)
—Q(Psr — Ve
=N, ex
¢ p[ kT ]
nszuagnineldnistouussduluneanssesiian

J =CN.e** @ 1) (2.23)
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(Effective Richardson constant) (fimideiilu A/K’-om’) uaz T Aegaiylidaysel (Absolute
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2.3.1.3 seasionunieriuiin
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R. ~exp Ciben (2.30)

VND
4 “Q 9 o T J o -~ & o o
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2.3.2 388ABYEE SR NNUVUN-18H (P-N Junction Semiconductor)
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J, = J,(drif) + J (diffusion)

d
=qu,Ps - 4D, £ 231)

1 dE, dp
= kT, E =
qﬂpp{ 7 dx] o e 0

a A A a ad oy
HASATSUATNTIUBIINMIAAIUNVIIBIONATOUNAN

J. =J (drift) + J (diffusion)

- qu,nE +b, % 2.3
_, n9Ee _
~ 4
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a 4 4 .
MuZINATUNToIRD
2.3.2.2 runilasanne (depletion region)
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(Abrupt junction) HagMI I DEABR-IDUILILAIN (Linearly graded junction)

W (depletion region),

+

p-type semiconductor n-type semiconductor

+ + 4+

+ + +
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)] mMsiNasulasanIvzvoITosRB-IOU

a [} A o o a2 d
§‘1]1l 2.11 398A9YDIMNTNIATIUMWVUN-1OH



23

P

@) find IihnuSnasesse
310 2.11 (Av)
2.3.2.2.1 398ABMULVYU (Abrupt junction)
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&x) =&, + CALLS = CAL: (xX-x,) damMiu 0<x<x, (234)
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W = 2;5 N/"'/ 7VND v, (2.38)
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& \ ¥ g 1 a
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2.3.2.2.2 seafianvUaIA (Linearly graded junction)
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1B a AeaunsiAsuRueImsie (neilu cm®) uaz W Asanuninuevailasa
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23.2.3 ﬂ'1mmq1laa{f’mlaeﬂwmz (Depletion capacitance)
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1 prps P A sl A v 2 P ' ' S v a -
HUATUNUMTIIOATT uﬂﬂﬁ‘lu"uqqqc] VTLIUNTIT IBUABDUUUY UV NIAYT ITUAINITY
g Wihde

- N
W\, -Y) @49



27
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= 249
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2.3.2.4 aNUANIZUA-I59AU (Current-Voltage Characteristics)
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2.3.3 mInafseune@mels (Heterojunction semiconductor)
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