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Abstract

A CdS single crystal was grown by using sublimation method. Lattice constants, a, and c,, obtained by
using extrapolation were 4. 1318 A and 6.7122 A, respectively. The carrier density was~10® m™ and the mobility
was 2.93X107% m*/V-sec from measured Hall data at room temperature. The mobility has a increasing tendency
in proportion to T** from 33 K to 150 K and a decreasing tendency in proportion to T2 from 180 K to room
temperature. The short wavelength band peak measured from photocurrent was due to intrinsic transition, and
the energy value of this peak was equal to the energy band gap of CdS photoconductor.
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Fig. 1. A typical growth capsule.
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Fig. 2. Schematic diagram of a sublimation method
for the growth of CdS single crystal.
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Fig. 3. Photograph of CdS single crystal grown by
sublimation method.
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Fig. 6. Variation of mobility with temperature in CdS
single crystal grown by sublimation method.
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Table 1. Hall data of CdS single crystal
Temp®) olQ'm?) Ru(m¥/c) u(m*/V-sec) n (m®)
293 60375 -468X107° 2.93X107% -1.28X 1073
270 65312 -567X107° 370X107% -1L10X 105
250 68542 -648X107° 444X102 963X 10%
230 73178 -7.29X107° 534X107% 856X 107
200 79199 -1.01X107* 802X107? -6.16X10%
180 80558 -1.22X107% 9.79X107% .5.14 X 10%
150 75064 -142X107° LO6X107T 440X 10%
130 67539 -158X107¢ 1.07X107! .3.95X10%
100 61503 -178X107* L10X107! 350X 10%
77 54932 -178X107% 9.79X10°% -350X10%
50 44315 -1.86X107* 8.26X107? -3.35X 10%
33 40187 -180X107* 7.65X107% -3.28X10*
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Fig. 7. Photocurrent spectra of CdS single crystal
grown by sublimation method.
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Table 2. The comparison of photocurrent peak at the
short wavelength band and optical band gap
E(T)

Photocurrent peak at the

Temp. Optical band short wavelength band
gap E(T) : Fine structure
®) energy wavelength difference
&) V) (m eV
293 24276 24240 5115 00036 To(A)-Ty
250 24500 24503 506 00003 To(A)-T:
00 24760 24797 500 00037 Te(A)-Iy
150 25020 24997 496 00023  To(A)-T;
100 25280 25252 491 0008 To(A)-T,

50 25540 25277 4905 00263  Ex(A)
33 25628 25303 4% 00325  Ex(&)
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