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ABSTRACT

In this thesis, CdTe thin films have been deposited by close-spaced sublimation (CSS)
method on glass substrate in reaction chamber having a low pressure about 2.0x 10° mbar. Source
temperature was 550 'C and glass substrate temperatures were 375,400,425.450 and 475 °C with
source-substrate spacers 4 , 6 and 8 mm. From XRD analysis, CdTe thin films are polycrystalline
belonging to cubic structure with a preferential orientation of (111) plane and strongest peak
intensity. The surface morphology have been studied by scanning electron microscope(SEM).
The optical transmittance of CdTe thin films have been studied by UV-VIS spectrophotometer
with the wavelength in the range 300-1100 nm. The electrical properties of the as-deposited

films and the films treated in CdCl, atmosphere were also investiged.
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WALUINTIVOUAVBIDUIMAUBTU D IUENAINUVBIDZABURTY (acceptor level: E,)

vndou lvanuilunarama Idfwesszuuez 18

n+(Na—na)=p+(Nd—nd) (2.53)
A =) [ ad =
We  np A ANuMULUuveIdidnaseunay leadas:
N,N, D Anumuunivvesszaeud Ivuazdiu
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nen, A0 Anunuwuuvesezaend IMuazdiuii lign leos Tud
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INTRINSIC RANGE (SLOPE = E /2)
€

0

/ SATURATION RANGE

logn (em™)

“FREEZE-OUT” RANGE

1071 (°K™)
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n=p+(Nd _Na)

(2.54)
1NAUNMITN (2.52) 92 14N

0= (=N N N +4n3}

(2.55)

(2.56)
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¥ ¥
12U UTIUBUNTUSN (intrinsic region) HASAUAITA (2.55) Hay (2.56) sznatmily

AUMS IUFNUSDUDUNTUER

n=p=n, (2.57)

v
St

[ 4 a g‘ [ = - 4 & o o S = =Y
Tugeiigungianignduniugn winsmnnnasnadnhiusgningamgi 0 K e
oy ' - A ¥ g
HHBUN NN IMEANINIINDZABUYDIMTADNUINNY ([N, - N, |>>n;) winzdrann Tugasil

" b d . " "
UAININGTENTIHUNUTIUDUA (saturation region) TALANMIN (2.55) vzilaoilu
(2.58)

2. ARiRNUMLILNYDIRzABYBIMsRouTINAnT ohguiniia

L
9 o

ﬂd‘.‘ ar d‘ Vv v o =
Tunsaitinasauteannanudou liawnso loee ludozaouvesaisitoiu 1vivuea

as n’: 2 @ A vq ¥ l - U " 9 s L)
Aniuvsdaliozaoud Iv (n)undmaeey ualea (p) uazezaeudiy (n) sxiianieoun

Faiuaumsn (2.53) wznlasuily
n=N,-N, —n, (2.59)

e

1

(2.60)
1+ B exp{E@.qF—EF}
kT

ny =Ny

: %
e B A uWnmeTan wdOU0IUE (degencracy factor)
v 14 .
Armuziuguvesezaoudinnaumsi (2.50) (2.59) uaz (2.60) annsndou1dlugives

AUNITN (2.61) Aall

n?+n(N, +N.)- (N, ~N,)N. =0 2.61)
813}
Nc =BNeex 5 (2.62)
c & kT :

. ' o a & o
uaziie o egluglvesaumstidsaesdaiisinvesaunisie
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1

n=——(N, - N )+ —%[(Nd N J +aNL(N, —Na)JE (2.63)

i E,>> kT uaz N 9gliaios 151am130n52910aunsn (2.63) meundesdiuan

= |

2 . . 5 v
iin1d@100Yyn3UMIUY (binomial series) 914

n ={—N“ +NCJ+%(Na +N'C)+——NC(N" +Na)+...

2 N, + N,

Nc.(Ny—N
nE—————C( a=N.) (2.64)

N, +N¢

81N, >> N aumsi (2.64) sgnaieiiu
N'C(Nd_N ) (Nd -N Ed

n= 2= 22BN exp| —— 2.65
N, 2N, PNeexp =4 @63

§ N, linfosmmiufie N, >> N >> N, s ldaunsi 2.61) aunsaaagil 18

n2

——N.=0 2.66
N, @ (2.66)

n~BN,N. exp{—%) (2.67)

o v v a -
wiriuldhanumuiniuvesninzdaszvzaaasmunisanasvesguugiiluuny

4 < 4 oda 4 a4 4 S a @ .
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(2.67) 1iiogUNYIAAIIUNTENI n <N, <N,



49

2.14 aawiinInvh (9-13,24-25]

oldau WA udr I lumsnagah sidnaseudiegluunminzasuaus oy
A vAamsindouiivesdidnaseunarodunszua Wi snnguesTery Ohm’s law)
a1 1WA (electrical conductivity:0) fin DAz MVRIANUNU M UNsZIa TWH (current

density :J) apaun 1 (electric field:E) N ladn lildaaunis
JzoEze(p,“n +ppp)E (2.68)

Y 1 aod o o
o p,, p, AD  anMAdesvesBlanaseunas laa ARy
[ ad
n fio  ANUNUNLUYDIBIANATOU
p fio  anwnuuiuvedlea

1 as o = 1 . La . 4
drunduvesaniwh i Son anmdunu T resistivity :p) Faonunsaon 1disly

1

1
=—= (2.69
¥ c ei;nn + p.ppi )

Y a9 :; é @ o & ¥ s = ¥ 9
E]'ll]ﬂ'ﬂuluE]ﬁ'l'iﬂﬂﬂ')ﬂ"l‘]ﬁclﬁuiﬂﬂu V UaZINANISUE | Llﬁﬂﬂznlﬂ'l’i

- 2.70
- (2.70)
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=Y 2.71)
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dwnslouaunsh 2.68) Tmaildsy
i | A\
—=0| — 2.72
i [ I J (2.72)
Yi5e
V= (LJI L (3{)1 ~1IR 2.73)
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2.14.1 mynamnarumu nivh [8-13,24-25]
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n'l s o ar ] A =Y s ;
Taona ldudamsdaaninduniu I ninezsSannuduniuney suiiiiialasasaii
» ¥ [
NUIBD TAAIAUAIUNIUIIVVOITAIT VN ULIHIAINIINOT LASAUNHT G AYDIaaIS
3 s nd.t:’ 9 o 9 J:;SJ e = ¢3’. ] 4'1 E; ar v dy c{
Hu msdadsizdesi liaasndesmsdaiiginsasvindiaiulivey efieg Jan i un
Y o 15’13’ ] ] ] T oA - ‘i‘_l 9 o’; = 9
HUAALAZAMNE1I 1Y 1ALULUDY 19U UNINaUNTINTZUen unsdirasy Wudy sniudely
H ‘é ¥ ] s ] H = 2
aszua A Tndaredunits vaz nszualvasenriugisaledienlarsdnaiumile
P=1 @ & o L] ar 1'1 ﬂﬁ' : : 9 o :s. ¥
yuzReIiunianuaednd Idihngadaroniasniunion 9 fu mnfinsuainszuauas
ar d’ ° o ' 3 o Yar 1: :5 o
fng WA A amsinnudmmus iz ma i 1dgede 145 die fviua
9/ - o w 9/ o A’. a Y o =S -
R W uanudumus s innudunusAua nuaumus unzuaziuinthga A usnud

¥ v
assnszualvad lluaz ¢ Wuszeznasznnevading I ida

I
'

jUn2.29 msdamamwdmnu i a3t ialaoasa

R= p% (2.74)
SR % % - [%][%) (2.75)
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Substrate Sharpness With Different Source-Substrate Spacers (xlOMcm'z.eV)
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*Z.Phys. Chem., volume 124, page 277, (1926) unit cell aste :

Radiation : FeKal
Lambda : 1.93600
SS/FOM : F9= 3(0.1880,14)

Filter : Beta
d-sp : Nol given

Pattern : 10-207 Raduatuib = 1.540598 Quality : Deleted
Cd Te 20| T R k| ‘
237720 1000 1| 1] ‘
Cadmium Tellurium 39312 80 2| 2| o |
46535 700 3] 1 1 i
56783 20 4 ol o0 |
62493 40| 3 3 |
71154 S0, 4] 2| 2
76228 40| s 1| 1
84.559| 40| 4| 4] o0
Lattice : Face-centered cubic Mol Weight= 24001 | 89.620, 70 |
97443, 0| 6 2| o0
S.G.: F-43m (216) Volume [CD] = 27336 |102.458] 50 | ,
|
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Pattern : 26-1079

Raduatuib = 1.540598

Quality : Calculated

C

Graphite-3R,syn[NR]/Carbon

Lattice : Rhombohedral

S.G.: R3 (146)

Mol. Weight= 12 .01

Volume [CD] = 52.47

a= 245600

c = 10.04400

Dx= 2.281

CAS: 7440-44-0

Holcombe.

Holcombe.

*Private Communication,(1974) Primary reference :

*U.S.AEC Oak Ridge Y-12 Plant,Report Y 1887,(1973) unit cell data :

Radiation : CuKa
Lambda : 1.54178
SS/FOM : F16=72(0.0093,24)

Filter : Not specified
d-sp : Calculated spacings

2th
26.603
43.451
46.334
54.794

56.668 |

63.687
77.699

80.678 |

83.838
87.297
90.890

102.142
133.943
137.712
147.971
152.047

1
100
n;‘
9
6

- == s

- — b = A

[ S S S,

S o -0 -0 =cF

BN o= o= O =

— S -0~~~ =-cc™

- I — T I - T TR TR

- D N
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