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Abstract The CdS thin films are grown on quartz plate by hot wall epitaxy. The source

and substrate temperature is 590°C and 400°C respectively, and the thickness of the film is

2.5 pm. Using extrapolation method of X-ray diffraction patterns for the CdS thin film, it

was found hexagonal structure whose lattice constant a and ¢ were 4.137 A and 6.713 A,

respectively. Hall effect on this sample was measured by the method of van der Pauw and

studied on carrier density and mobility depending on temperature. From Hall data, the mo-

bility was likely to be decreased by piezoelectric scattering in the temperature range 30 K

to 200 K and by polar optical scattering in the temperature range 200 K to 293 K. In

order to explore the applicability as a photoconductive cell we measured the sensitivity

(7), the ratio of photocurrent to darkcurrent (pc/dc), maximum allowable power dissipa-

tion (MAPD), spectral response and response time. The results indicated that for the sam-

ples annealed in Cu vapor the photoconductive characteristics are the best. Then we ob-
tained the sensitivity of (.99, the value of pc/dc of 9.42x10°% the MAPD of 318 mW, and

the rise and decay time of 10 ms and 9 ms, respectively.
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Fig. 1. Block diagram of the hot wall
epitaxy system.
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Fig. 2. X-ray diffraction pattern of CdS
thin film.
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Temperature Carrier density Hall coefficient Conductivity Hall mobihity
(KD n (m™%) Ry (m%c) o (2'm™") u {(m?/v-sec)
293 6.99 x 10% -9.18x10°° 152.32 1.49x107?
270 5.51 x10% -1.24x10°° 185.62 1.99x 102
250 4.70 x 10*# -1.47x107° 177.91 2.45x107°
230 4.04 x10% -1.70x107° 179.66 3.95x107¢
200 3.55x 107 -1.93x107° 180.56 3.38x 107
180 3.17 x 10% -2.15x107° 167.45 3.52x10?
150 2.86 x 10% -2.38x10"° 152.03 357x10°°
130 2.61x10% -2.61x10"° 139.80 3.58x107¢
100 2.40 x 10% -2.83x10°° 131.64 3.70x107?
77 2.23x10% -3.06x107° 127.75 3.86x107°
50 1.94 x 10% -351x107° 119.29 4.17x107¢
30 1.73 x10% -3.97x107° 116.48 4.19x107?
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Fig. 3. Carrier concentration as a function

of reverse temperature in CdS thin film.
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Fig. 4. Variation of mobility with tempera-

ture in CdS thin film.
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Fig. 5. Transmission spectra of CdS thin

film.
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Comparison of position of transmission edge and photocurrent

Temperature Transmission edge pc peak position Fine structure of Error
(K) photocurrent peak
(nm) (eV) (nm) (eV) (eV)

293 506 2.4502 508 2.4406 free excition A, 0.0037
250 502 2.4698 503 2.4648 free excition A, 0.0017
200 496 2.4996 497 2.4946 r(Cy - Iy 0.0050
150 492 2.5200 486 2.5511 r(B) — I, 0.0031
100 490 2.5302 485 2.5563 (B) — I, 0.0026
50 487 2.5458 483 2.5669 free excition B; 0.0026
30 485 2.5563 481 2.5776 free excition B, 0.0021
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Comparison of darkcurrent with photocurrent of CdS thin film grown by HWE method an-

nealed in Cd, S, Cu atmosphere and vacuum (light intensity :

3000 Ix)

Sample Darkcurrent (A) Photocurrent (A) Ratio (pc/de)
CdS 1.87x1073 2.30x107° 1.23x 10°
CdS : Air 8.34x10°° 6.40x 107! 7.67 x 10*
CdS : Vacuum 6.35x107¢ 2.22x107! 3.50x 10!
CdS : Cd 7.28x107° 3.37x107? 4.63 x 10?
CdS: S 6.37x10°° 1.35x 107! 2.12x10
CdS : Cu 1.73x 1077 1.63x10° 9.42 % 10°
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Table 4
Response time of CdS thin film

Sample 10 Ix
Rise time Decay time
(ms) (ms)

Cds : Cd 22 20.6

CdS : S 16 12

CdS : Cu 10 9

CdS : air 13 10

CdS : vacuum 33 29.3
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