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Abstract CdGa,Se, epilayer of tetragonal type are grown on Si(100) substrate by hot
wall epitaxy method. The source and substrate temperature is 580C and 420°C
respectively, and the thickness of the film is 3 um. The crystalline structure of epilayers
were investigated by double crystal X-ray diffraction(DCXD). 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 mobility was likely to be decreased by
pizoelectric 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 of photocurrent
to darkcurrent (pc/dc), maximum allowable power dissipation (MAPD), spectral response
and response time. The results indicated that for the samples annealed in Se vapor the
photoconductive characteristics are best. Then we obtained the sensitivity of 0.98, the value
of pc/dc of 9.62x10°% the MAPD of 321 mW and the rise and decay time of 9 ms and
‘9.5 ms, respectively.
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Fig. 1. Horizontal furnace for synthesizing
of CdGa,Se, polycrystal.
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Fig. 4. X-ray diffraction patterns of CdGa,
Se, polycrystal.
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Table 1 )
EDS data of CdGa,Se, epilayer

Element Starting element (%) Growing element (%)
Cd 19.80 18.493

Ga 24.56 26.867

Se 55.637 54.496

Si 0.112

Table 2

Resultant analysis on Hall effect CdGa,Se; epilayer grown by HWE

Temperature Carrier density  Hall coefficient = Conductivity Hall mobility
(K) n (m™%) Ry (m/c) o(£2'm™) #(m?/v -sec)
293 6.48 x 10% 8.97x10°¢ 157.42 1.61x10°2
270 5.01x10%# 1.03x 1078 191.72 2.09x107?
250 4.19x10% 1.26x 1075 182.94 2.34%x1072
230 3.63x10% 1.49x10°° 184.76 2.84x1072
200 3.04x10% 1.72x 1075 185.66 3.27x107?
180 2.66x10% 1.94%x 1073 172.45 341x107?
150 2.35x10% 2.17x10°3 157.13 3.46x10?
130  211x10% 2.41 107 144.81 347%10?
100 1.89x10% 2.62x10°° 136.74 3.59x10°?
77 1.72x10% 2.85x10°° 132.85 3.75x1072
50 1.43 x10% 3.31x10°° 124.39 4.16x107?
30 1.22x10% 3.76x10°° 121.49 4.08%x10°2
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Fig. 11. Cell resistance vs illumination
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3.5.3. pc/de

Cd, Ga, Se 7] ¥4171 € 371, AF &
A7lel A dAzg A8 2 15 Ve A
€ 73 dark AeiolA &3 dark cur-
rent (dc)$} tungsten filament Aol wh
&3t §A433(3,000 x)& A8 BFUE
@ v}eld photocurrent (pc)E & A s

Table 3

Table 3¢l X9¢it}. Table 304 & o
darkcurrentoil u]s} photocurrent®] 1]z} 7t
F 2 AL Se 27 B7)elA IAAY A
22 (pc/de)7} 9.62Xx10° ojod ] 10%]4ko)
W ALH7} JlesEE $& FAHZAEA
o]4 7leAdel AU

3.5.4. +FA|L

SEAIEe FAE Ao We] A %
A5 peak gto] 63 %71 B W7 27
HE Azt (rise time)?k Wol AAE F
peak 3t 37 %= st A A7
(decay time)o 8 FEgt}. ¢] decay time
& carrierd $9o|g} §c}. HWER A zg}
CdGa,Se, FAx Ao 10 I1x9 Wg =

Comparison of darkcurrent with photocurrent of CdGa,Se, epilayer grown by HWE method

annealed in Cd? Ga, Se, atmosphere and air, vaccumn (light intensity . 3,000 1x)

Sample Darkcurrent (A) Photocurrent (A) Ratio (pc/dc)
CdGaSe, 2.01x1073 2.43% 1073 1.21x10°
CdGa,Se, : Air 8.47x107¢ 6.53x 10! 7.71x10*
CdGa,Se, . vaccum  6.48x107? 2.35x107! 3.73x10'
CdGa,Se, : Ga 7.41x107° 3.49x1072 4.71 x 102
CdGa,Se, : Cd 6.50%x10°°® 1.48x10™" 2.28 < 10*
CdGaSe, : Se 1.86x 1077 1.79x10Q° 9.62x10°
Table 4
Response time of CdGa,Se, epilayer
Sample 10 1x

Rise time (ms) Decay time (ms)
CdGa,Se, . Ga 20.5 20.2
CdGa.Se, : Cd 145 12
CdGa,Se, . Se 9 9.5
CdGa,Se, : air 12 10
CdGa,Se, : vaccum 31.5 28.5
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3) HWE ubgo2 A4a3% CdGaSe, 2=t
o] FEFSF B4 Al o8 ALelA ener
gy gapel 2.34 eVale U&sith.
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-

cell2 2188 § e ¢AFdo)s FAF
(pc)9] ¥ (pc/de)ztel 7H8 & FAx A
& Se 7] B4Vl AL AR 9.62
x10° olm, 7] B9eAE 7.71x10%
Cd 27 £474M= 2.28x104 Ga F7|
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A dxjed de] SFAL
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i} |
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23 Ao FAE EHL LAY 2 AF
T dr9 Hamamatsu[12] AE3} v|xs
o o e B4 It
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