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Electrical and Optical Properties of CdS Films
Prepared by Vacuum Evaporation
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7t $71E€E A7NAYY FEAE7E WA JElgd. Source 258 1100C2 1y A
< A% 719 &= met AVu|AFEH FEJEI}LE F7EIY.on optical band gapE
Z 718t doh. Source 257} 1100Colxn 7|27} 190CY ™ A7v| APz 2x10°%hm-cm
21 FFHEE band gap ©|F2] HFoJA 80% ol e 7Hzch FF}H CdSuigte] A
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ABSTRACT

Cadmium sulphide films with thickness of 0.6~1.2.m were deposited onto corning 7059 glass
substrate under a vacuum of 5x 107° Torr. Source and substrate temperature ranges used were
800~1100°C and 100~200°C, respectively. The microstructures and semiconducting properties
of the films were studied using SEM, X- ray diffraction, UV- VIS- IR spectrophotometer and Hall
Measurement unit, Electrical resistivity and optical transmission of the CdS films decrease with
an increase in source temperature while they increase with an increase in substrate tempera-
ture. The resistivity of the films evaporated at 1100°C varied from 7 % 10%hm-cm at the sub-
strate temperature of 100°C to 2 X 10°%hm-cm at 190C. All the films had hexagonal structure
and strong texture with c- axis of grains normal to the substrate glass.
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Fig.1. Schematic diagram of vapor
deposition apparatus : (1)cooling
line, (2)heating element, (3)motor,

(4)substrate heating element, (5)subs
trate holder, (6)thickness sensor,

(7)boat, (8)view port, (9)chamber
bleed valve, (10)input gas valve,
(11),(12),(13),(14), thermocouple.
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Fig.2.Deposition rate as a
function of CdS deposition
time.
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Fig.3. Electrical resisti
vities of the CdS films
as a function of CdS sour
ce temperature.

+e ztzh 1100°CellAl 5%, 1000ToA 50
E, 900 CelA] 100%, 800°ColA 150% o]
9ltt. Sourcel] %7} 800~1100CE =
7hgte] wel A7|uA ¥ gke] 3~0.7chm-
cmZ ZAA3E FEE Jehdd. uAg
kol W E Yolrv] Y3l Hallgm &
AL dteq "3y H3tolsEE 17
[4]9 2% (51} zzt Yebuiid. Carri-

tiono] HA dojutx 2o wl} source T
Ho] ZAJo] FE AL ulg}l Cd excessE
Wely] fjgeg Atggct ® 23 [3]d
= 4749 source XA F3IFH A&
gastd Mz FASE 0.6~1.2tmQ] A
"ol A7) vARFS vdeEudt. F3A

S
®

Q
~

o
[
T YTV YTy

™Y

aadanad o 2 sl

4-0 L] ALl L] L

30 L
§
E
=
S 20t .
b )
=
>
]
4
x 1.0F <

0 I I - —l
700 800 900 1000 1100 1200
CdS Source Temperature (°C)

8!3.CdS source 2%o9E& CdS

— 74—

Carrier Concentration { /cm3)

S

[
T
asl,

ol
700

BE)O 960 I0.00 IIIOO

CdS Source Temperature(*C)

J84.CdS source 2Eo@E CdS
uete] Higpx,

Fig.4. Dependence of carrier

concentrations of CdS films
which were evaporated from
800°C to 1100°C.
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The optical transmi
ssion spectra of CdS
films deposited at dif

ferent source temperat
ures: (a)800°C,(b)900°C,
(¢)1000°C, (d)1100°C.
Substrates were not
heated.
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:(a)800°C, (b)900°C,
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X-ray diffraction pat
terns of CdS films depos
ited at different source
temperatures of (a)800°C,
(b)900°C, (¢)1000°C and
(d)1100°C.
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Fig.8. Cross-sectional SEM photographs
of CdS films deposited at different
source temperatures of (a)800°C,

(b)900°C, (c)1000°C and (d)1100°C.
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Fig.10. The optical tran
smission spectra of

CdS films deposited
at the source tempera
ture of 1100°C and at
the substrate tempera
tures of (a)100°C, (b)
120°C, (c)140°C,
(d)160°C, respectively.
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