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Summary

CdS this films have been prepared by the chemical vapor deposition method, where the ultrasonic
stirrer has been used as an evaporator of the mixed solution of cadium chloride and thiourea, and their
electrical properties and crystal structures associated with the growth conditions have been investigated.
This investigation shows that the electrical properties and crystal structures of CdS thin films can be stron-
gly influenced by substrate temperature, concentrations of mixed solution, evaporating rate and cooling
rate. About 350C ,the execllent CdS thin films are obtained, the results were p&~10Pem, u=10cm? /v sec

n=~10"cm® and hexagonal structures with the principal orientation (002).
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Fig.l. Schematic diagram of CdS thin film C.V.D
apparatus.

25 7188 Slide Glass(Superior, 4 %) 24 3}
a4 Zeld AL g F A8 ek CdCl; ¢ Thi-
ourea o] EgsgoAel FEE 47 0.2 moleo] s oFf

[T =)

2MQ - gl Hol 25FE iR AR F5E
o HrpetA goteh AALEE FAH Aol £4
Bo] Ar¥sld chgat e ey og  CdSwhet
o] 44

CdC1i, +(NH; ),CS + 2H,0-+CdS +2NHC1, (1) +00,
(M & Agell e As2E 300 Tl A 400 T7HA 20
CuHALE CdSug AAAR o FEuidRae
25m¢ /min, Wby AL = of 20 A/minolw], 4% CdS
dhebe pell jar &ol 4 ke ZhA Ak Cdswiebe 4
Fz7, F 899 5, 4, 7109 25, Yrg,
AR Sl Wk HoH Fekd 4y Y APFE
&2 Wk 2 Agdde 43zl o
Cdasutete] A714 44 2 AAF25 240

ul o
BT

v 2

~N

. YUY N 2FI7)

CdSutotel %7 = Interference Frings Method
ZH4st9l oo, 283 7171 Angstrom Meter(Varian
980 — 4020) o] v}, v] A Y, ol F%x, Carrier 3% %
Hall Al* & Van der Pauw Method § o] &3}l 243}
g om, Keithley 616 Digital Electrometer, Keith-
ley 171 Digital Meter,Cenco Magnet, Hickok 5060 P-
ower Supply 59 71715 Ab&54ch, CdSdtate) 2
AF2¥= X-ray Diffraction Techniqueol &3k 2
At oo, Shimadzu VD—1 X—ray Diffractometer
2 Agssich

m #Zs= 9 23

1. 8718 43

Casuetel HAY 4ol ¥ F 4 A 84
T S8 F4u g, A 2x, 4EE, AHXEY5
WAET S obF chgstel. Y AG 4 X g shollye] &
A4 g2 W3l CdCl, 0.1mole 3} Thiourea 0.1
mole 8] 4883 CdCl, 0.2mole® Thiourea 0.2
mole 2] & Fol|lA 0.2 mole &4 o) 2J& CdS u}ato]
0.lmoles] §4¢ ALgslel 449 CdS ety
FL ANARAE M2 Y& &9 e



CMDaty o2 Mabsh CaS44a 4yl 23 41 3

ol ot 4 ALL 7lglslE A2 g 0.1moled
doll o)t r8 HaALr 0.2moled] Llo] o3t
wE AL vol o 919 44yl stoichiometricre
+ nonstoichiometric k4l chemisorb 5l o] whole} st-
ress & $7bA% Aog Artde zed UE e
Lolo) Frolde fAol g%, whg 4aEvo g
83 dellv o] FE4E o A4 A, X A
Aol FUdk Zatn A4,
cancy 529 G7b7h ol Axich A4 ¥ g FA MR frat
& d o] delrtelet dabdic 2@ 2& JlARES
300T~400T7tal 20T 7HA o Wl 4
A7) CdSwhetel wiAgg vhekd Aol ek,

stacking fault,Va-

RT: 293°K
B4
10 42000 A
® 5000 &
o't
E
o
10’
>
E
>
i
(7]
¥
IOz o
10' L . I ] |
320 340 360 380 400

SUBSTRATE TEMP (*C)

‘Fig.2. The relation of resistivities and subetrate

temperatures,
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Fig.3. The relation of mobilties and substrate
temperatures of CdS thin films,
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Fig.4. The relation of carrier concentrations and
substrate temperature of CdS thin films.
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Fig.5. The relation of resistivities and thicknesses
of CdS thin film,
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Fig.6., The relation of Hall coefficents and
resistivities of CdS thin filns,
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Fig.7. The photographs of surface of C4S thin
film for substrate temperature.
320T(AL 340 T (B), and 400 T(Q

Aol 71 REE 320 TS 360 ToAA 4Ps Caswt
ool FHY & dovt ABLE 400 TN HH
¥ 4 gd%lon], Hexagomality &= 712X 360 ColA
42" CdSutatold 75 %ol 28l A9 100 %

—201 ~



20 -

Fi1g.8. The x-ray diffraction patterns of CdS thin
films by C.V.D.method.
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Fig.9. The relation of relative intensities of(200)

and (101) and substrate temperatures,
compared with the electrical conductivities
of CdS thin films,
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