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Abstract

In this studying, charlcopyrite semiconductor crystals were
grown by using vertical Bridgman technique. A variable dc. source
was inserted into the thermocouple circuit. By gradual raising the
dv-voltage as predesigned, a cooling rate of 20°C per day was
obtained. The prepared crystals which can be studied are
CUO.SAgO.SInTeZ (52) - Ag(InO:SéaO:ZJsz (S3) -and
AglIng gGag 5)(Seq pTeq g)p (S4).

The equipment with temperature control unit was constructed
by using mostly local material. This equipment can work in the
temperature range of 77 K to 473 K with = 0.2 K accuracy. 'The
Van de Pauw technique was used to study the electrical transport
phenomena of the crystals. It has been found that the resistivity (p).
of these crystal is in the range of the resistivity of semiconductor.
For S2 and S3 the change in p between 30°C to 80°C is small:
from: 0.55 to 0.64 ohm-cm and from 66.7 to 41.2 ohm-cm. respectively.
The measurement of Hall coefficient (RH) of S3 shows that the
carrier concentration (n) is almost constant in this interval of
temperature. These indicate that the conductivity process is
dominated by carriers from impurities and lattice defects. For
sample S4 the change in p in this temperature range is high :

5 S

from 4.77 x TO to 0.475 x 10° ohm-cm, which is similar to the

change in p of Eg =~ 1 eV intrinsic semiconductor. Thus among
these three crystals, S4 has least structural defect and therefore

is worth for further investication.
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1.75 1.218 1.272 2.231 2.252
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R12,34 = 0.687 @ , R34’12 = 0.730 o (4.3 c,d)

F ﬂl 41. u‘i"
aﬁnwﬂnﬂiﬂﬂﬁEQLi1ﬂﬁqalﬂiﬁzn3Qﬂdﬂuﬂﬂ1ﬂtﬂaauﬂLﬁﬂqqnnﬁiﬁﬂuﬂ1nﬁun11

i

(1.52) t51laan

exp(—ndRab’cd/p).+—exp(—ndec’da/p]~ it Rt > (4.4)

I W Lo

1ugﬂ (1.2) LHan R,S uwmwm1ataszae P Tasandudanis (1.7) 13127R

ngaula
Rab,cd = Rba,dc (4.5)
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R R
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3N 4.5
WAN133AM o PAGWAN  S2 Wammnd  39°C
IR V43(12) V21C34) V32(4T) V14(23)
(mA) (mV) (mV) (mV) (mV)
0.25 0.166 0.230 0.351 0.201
0.50 0.338 0.417 0.675 0.530
0.75 0.517 0.599 0.999 0.856
1.00 0.693 0.782 1.320 1.171
1.25 0.870 0.965 1.634 1.500
1.50 1.049 1.150 1.976 1.850
1785 1.220 1..333 2.317 2.200
2.00 1.396 1.518 2.670 2.578
2525 1.565 1.704 3.062 2.938
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I V,(12) V,1(34) V5,(41) V14(23)
(mA) (mV) (mV) (mV) (mV)
0.25 0.109 0.310- 0.390 0.190
0.50 0.286 0.504 0.750 0.535
0.75 0.475 0.688 1.093 0.861
1.00 0.659 0.880 1.435 1.209
1.25 0.840 1.064 1.804 1.572

“1.50 1.027 1.255 2.161 1.949

1.75 1.200 1.444 2.535 2.349
2.00 1.375 - 1.629 2.910 2.757
2.25 1.550 1.818 3.343 3.170
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AT 4.7

Wan133hAY o maHdn S2 viaamadl 78°C

I Vy5(12) Vy(34) | Vg,(41) V,4(23)
(mV) (mV) (mV) (mV) (mV)
0.25 0.430 0.456 0.529 0.584
0.50 0.633 0.656 0.928 0.963
0.75 0.826 0.851 1.323 1.328
1.00 1.030 1.054 1.708 1.695
1.25 12508 2 1253 2.116 2.085
1.50 1.438 1.458 7.555 2.504
1.75 1.645 1.653 2.995 2.919
2.00 1.834 1.851 3.460 3.381
2.25 2.022 2.049 3.925 |  3.896
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ab,Cd
o3l 28°%C 39°C 56°C 78°C
Rab,cd

R]2;34~(n). 0.687 0.702 0.723 0.801
R34’12((n) 0.730 0.735 0.752 0.798
Rz 41 (q) 1.348 1.314 1.375 1.494
Ry1 23 () 1.246 1.295 1.405 1.582
oy (g-cm) 0.555 0.554 0.574 0.629
-~ py(q-cm) 0.545 0.560 0.591 0.648

p (R—cm) 0.55 0.56 - 0.58 0.64

M R12,34 uay R23,4] 13127191 o 1A MEUNIS

expl-4dRyy 5y /P) + exp(=MRyy jifp) = ]
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j V43(12) V21(34) V32(4]) V14(23J
(mA) (mV) (mV) (mV) (mV)
0.20 104 G9 553 5.3
0.40 206 193 10.4 10.5
0.60 306 281 15.1 15.7
0.80 401 365 19.8 20.7
1.00 497 447 24 .6 26.2
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