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Abstract

Polycrystalline CdS thin films were grown on ceramic substrate using a chemical bath deposition method.
They were annealed at various temperature and X-ray diffraction patterns were measured by X-ray diffractometer
in order to study CdS polycrystal structure. Using extrapolation method of X-ray diffraction patterns for the
CdS samples annealed in N; gas at 550C it was found hexagonal structure whose lattice constants a, and c,
were 4.1364 A and 6.7129 A, respectively. Its grain size was about 0,35 um. Hall effect on this sample was
measured by Van der Pauw method and studied on carrier density and mobility depending on temperature.
From Hall data, the mobility was likely to be decreased by piezo electric scattering at temperature range of
33K and 150K and by polar optical scattering at temperaure range of 150K and 293K. We measured also spectral
response, sensitivity (y), maximum allowable power dissipation and response time on these samples.
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Fig. 1. X-ray diffraction pattern of CBD-CdS thin film
that annealed from 0C to 650C.
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:unannealed (up), annealed at 550C

(down).

2. Hall 3%

CBD ¥yoz 4Aste e A5F 550
A9E HHo= Hol Van der Pauw o2 293
K o4 33 K 7} Hall £3& 33t & 19 24
o] @ Hall AFEL &9 #olojA n¥ WzAYS
& 4 Ak A3} FE9) Hall o) 5E9 2&9&
AL 19 39 49 44 Bk 29 39 n o (U/T)
oA AR 0.79 eV AE0lT 1Y 425H
Hall ol 5 =% Fujita 5149 Z39} Zo] 33 K oA
150 K 7A€ At we} Zasdte &l A,
150 K oA 293 K 7tA € F4Feado] we} 3

AR, g, A¥Z, 7394, $8F, #UF

23 A%l AeE ¢ 4 Atk E 194 477
EE o %ol Ad YR HAY p @l ARFL
% % k. Y SWABE, Hall A% 5 27
wsge ¢ 4 gt

£ 1. CBD-CdS #ate] Hall ©o|&
Table 1. Hall data of CBD-CdS thin film
Temp. Carrier density Hall coefficient Conductivity — Mobility

K am™) Ru(m*C)  o(Q'm™") p(m/V sec)
203 9.57X102 6.52X107°  3.29 2.14X10°*
250 2.39X10% 2.61X107*  3.11 2.03X107*
200 1.60X10% 8.48X107¢  3.09 2.62X107°
150 3.55X10% 1.76X107°  3.00 5.28X1073
100 1.57X10% 4.04X107° 2.95 1.19X1072
77 1.04X107 6.00X107*  2.95 1.77X10°?
50 1.00X10% 5.87X107°  2.95 1.73X10°2
33 9.97X10° 6.39X10™°  3.04 1.94X10°
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Fig. 5. Photocurrent spectra of CBD-CdS thin film
annealed at 550C for an hour.
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Table 2. Potocurrent peak energy and fine structures
of CBD-CdS thin film
Temp. PC Peak Position Fine Structure  Error
—————— of Photocurrent
(K) (nm) (eV) Peak (eV)
203 507 2.4454  free exciton A, 0.0025
250 502  2.4698  free exciton A; 0.0017
200 487 2.5459  I(C) —I;  0.0048
(LO+TA,)emission

150 485  2.5564 (B) —-I;  0.0043
100 484 2.5616 [(B) —I;  0.0008
50 482  2.5723  free exciton B; 0.0025
33 480  2.5830 free exciton B, 0.0017
4. ZE(y)

ZEE 10 IxolA 1000 1x7HA #stslHA =35
Ao 2o} pefde 3& F 39 BYTh dA) &x7)
F7Hgel wet A9 Aol Fristy We) diE

E 3. CdS A9 7=9} pe/dedt
Table 3. Sensitivity and pc/dc of CdS cell
Annealing Cell Resistance(£) Sensiti-

Temp(C) 10 x 1000k  vityy) P
300 600k 440k 0.12  2.3X10°
350 188k 163k  0.04  1.3X10°
400 10k 84k  0.06 1.7X10°
50 75k 493k 0.13 2.9X10°
500 58M L&8M  0.31  L.7X10"
550  56M  8.6M  0.47  1.8X1?
600  160M 10.8M  0.61  5.0X10"
650  982M  218M  0.65  1.0X10?

=]

143 wede & & Atk 650CAA EAE

v
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dA 2 249 27t 0.47, 0.6124 71 o
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X102 713 A Ve,
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Table 4. MAPD of CdS cell

Annealing MAPD

Temp. (C) (mW)
300 53
350 47
400 22
450 59
500 154
550 93
600 42
650 35
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Table 5. Response time of CdS cell

Annealing 100 Ix
Temp.(C) Rise Time(ms) Decay Time(ms)
300 120 180
350 80 90
400 120 90
450 160 280
500 120 200
550 100 80
600 140 180
650 8 0
v.z&a &
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XA IAFHE 28 948 98 a9 ¢ 4.1364
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#259th. CBD #Hoz A3 CdS FAE 4 e
as-grown FE A9 Ao NFHE XA F ¥
BEHoz &3 EAS Hojn Y, o AsES
Cd-, S-, Se-, Cu- 371 2 &7, A¥F #8471y
AP Lx9 AP AL A B} £
EAQL R AL Ade] vrEF Rl 4E,
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