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Abstract

The CdSe thin films were grown on the Si(100) wafers by a hot wall epitaxy method (HWE). The
source and substrate temperature are 600'C and 430°C respectively. The crystalline structure of
epilayers was investigated by double crystal X-ray diffraction(DCXD). Hall effect on the sample was
measured by the van der Pauw method and studied on the carrier density and mobility dependence on
temperature. From Hall data, the mobility was increased in the temperature range 30K to 150K by
impurity scattering and decreased in the temperature range 150K to 293K by the lattice scattering. 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 dissipation(MAPD), spectral response and
response time. The results indicated that the photoconductive characteristic were the best for the
samples annealed in Cu vapor compare with in Cd, Se, air and vacuum vapour. Then we obtained the
sensitivity of 0.99, the value of pc/dc of 1.39%10°, the MAPD of 335mW, and the rise and decay time of
10ms and 9.5ms, respectively
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Table 1. EDS data of CdSe

Element Starting element (%) Growing element (%)

Cd 50 51.19
Se 50 4881
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Table 2. Hall data of CdSe thin film.

Temp carrier density Hall coefficient  conductivity Hall mobility
(K) n (m? Re m%) ¢ (@7'm™") pim’-sec)
23 189x10° -232x10° 67124 192x107
20 131x10%  -284x10° 59927 203x10*
250  1.18x10® -301x10° 52349 267x107
230 1.08x10% -465x10° 51867 396x107
200 739%10%  -587x10° 49765  448x107
180 578x10%  -621x10° 46854 652x107
150 391x10%  -925x10° 39831 698x107
130 318x10% -133x10* 37518  6.31x107
100 191x10% -156x10" 27147 525%10°

7 134x10%  -224x10* 23558  385x107
50  123x10%  -7.19x10* 21739  261x107
30 119x10%  -801x10* 19849 187x10°
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Table 3. pc/dc of the CdSe cell annealed in Cd, Se,
Cu, air and vacuum
(light intensity : 3,000 Ix)

darkcurrent photocurrent ratio

]
samp'e (A) (A) (pe/dc)

CdSe 154x10°  263x10%  171%10°
CdSe : Air 801x10°  873x107  1.09x10°
CdSe : Vacuum 598x10°  255x107  426x10'
CdSe : Cd 695x10°  371x107  534x10°
CdSe : Se 604x10°  168x10°'  278x10"
CdSe : Cu 141x107  196x10°  1.39x10°
5 4 EEAz
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AAY ¥ peak #9 37%2 Fadted dIde Ui
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10 Ixo] 9& 2 o § 404 2t vlelzdo] $HA

% 4 CdSe #ute] $EAIZE
Table 4. Response time of CdSe thin film

10 Ix
sample
rise time (ms) decay time (ms)
CdSe : Cd 210 215
CdSe : Se 140 115
CdSe : Cu 10.0 95
CdSe : air 125 105
CdSe : vacuum 32.0 290
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