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Abstract

Polyerystalline CdSe thin films were grown on ceramic substrate using a chemical bath deposition (CBD)
method. They were annealed at various temperature and X-ray diffraction patterns were measured by X-ray
diffractometer in order to study CdSe polycrystal structure. Using extrapolation method of X-ray diffraction patterns
for the CdSe samples annealed in N, gas at 450C it was found hexagonal structure whose lattice parameters
a, and ¢, were 4.302 A and 7.014 A, respectively. Its grain size was about 0.3 pm. 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
33 K and 200 K, and by polar optical scattering at temperature range of 200 K and 293 K. We measured also
spectral response, sensitivity (v), maximum allowable power dissipation and response time on these samples.
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Fig. 1. X-ray diffraction pattern of CBD-CdSe thin
film that annealed 450%.
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Fig. 2. Surface morphology of CBD-CdSe thin film
: unannealed(up), annealed at 450T
(down).
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Table 1. Hall data of CBD-CdSe thin film
Temp®) nlm®)  Ra(m¥C) olQ 'm™Y) p(a/V sec)
293 8.54X10%-1.71X10°° 127.64 2.37X10°*
270 5.92X10% -1.94X107° 132.76 2.88X10°*
250 4.59X10% -5.42X10°% 134.18 3.18X107*
230 3.74X107-7.31X10°°% 105.1  4.09X107*
200 2.53X10%-1.94X10°* 97.66 9.24X107*
180 1.08X10% -2.22X10°* 83.19 1.76X107?
150 7.28X10% -3.53X107*  90.85 1.85X107%
130 6.41X10% -5.62X107¢ 81.76 2.01X10°3
100 4.51X10%-7.55X10 ¢  76.68 2.75X10°°
77 3.28X10%-8.53X10°*  70.92 3.16X10°?
50 2.51X10% -8,61X10 % 66,17 4.21X107°
33 2.61X10% 8.63X10 ¢ 56.65 5.74X10°
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Fig. 3. Variation of mobility with temperature in
CBD-CdSe thin film.
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Fig. 4. Carrier concentraition as a function of reverse
temperature in CBD-CdSe thin film.
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Fig. 5. Photocurrent spectra of CdSe thin Film an-
nealed at 450C for an hour.
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Table 2. Sensitivity and pc/dc of CdSe cells
Annealing Cell Resistance(f)) Sensiti-

Temp(C) 10k 1000 kx viyly) © fde
3/0 590k 410k 0.1  1.9X10°
400 160k 130k 0.07  1.8X10°
50 170k 84k 0.18  5.6X10!
50  17.1k  16.6k  0.01  1.1X10°
550 510k 434k 0.04  3.3X10°
600 2.1k 25.4k  0.01 11X10°
650 L6M LOSM 0.1 L7X10°
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Table 3. MAPD of CBD-CdSe cell

Annealing MAPD
Temp. (T) (mW) -
350 6 ‘
400 73
450 920
500 214
550 818
600 200
650 79
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Table 4. Response time of CBD-CdSe cell

Annealing 100 1x
Temp.(C) Rise Time(ms) Decay Time(ms)
350 40 120
400 40 50
450 20 80
500 40 100
550 50 80
600 30 90
650 20 30
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