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Table 3.1

Sample Ry RL)  ¢2)  u3)  qb4) 15) ggf)
22101 R1 9960 0.140 1038 6.5 196 0,33 Without annealing
ZZ111 R1 5580 0,226 1260 11,2 203 0,35 Without annealing
ZZ113 Rl 1680 2.74 4030 38.4 252 0,35 wWithout annealing
ZZ115 R1 1590 0.55 872 39,2 222 0,32 wWithout annealing
22012 R1 9600 0,063 606 6.5 207 0.32
22021 RL 5520 0.16 884 11.3 0.29
22022 R1 8250 0,248 2040 7.6 226 0,34
CX601 R1 24000 0.026 620 2,1 203 0.34 ~100°C, 2 hours
R3 23000 599 2.7
CX602 Rl 21000 0,087 1820 3.0 ~200°C, 2 hours
R3 23200 2010 2.7
CX603 Rl 22000 0,109 2400 2.4 197 0,34 ~300°C, 2 hours
R3 15300 1670 3.3
CX701 R3 19200 0,098 1960 2.5 ~250°C, 2 hours
CX702 R3 8900 0.13 1150 5.8 ~250°C, 4 hours
CZ711 R1 10800 0.25 2700 5.7 ~250°C, 4 hours
CZ712 Rl 14600 0,216 3160 3,5 204 0,33 =300°C, 4 hours
CX918 R3 12400 0,082 1020 4,1 207 0,34 ~300°C, 4 hours
Cziol Rl 34900 0.144 5020 1.8 204 0.37 ~340'C, 7 days
CY102 R3 44900 0,048 2560 1.4 197 0.33 ~340°C, 7 days
CX103 R3 8790 0.16 1430 6,9 210 0.36
CXI04 R3 7030 0.293 2040 8.9 210 0.3L ~340°C, 7 days
CY105 R3 9630 0,264 2540 6,5 0.37 ~340°Cc, 7 days
CY106 R3 31900 0.069 2200 2.0 0.35 As grown
CYio7 R3 25000 0.067 1680 2.5 208 0.39 ~340°C, 7 days
1) R (cmBC'l) at 73 Ky 2) o (_Q_lcm 1) at 77°K, 3) M (em2v™ 1sec"1)

at 77 K, 4) n (cm

6) E
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Table 3.5 Off-axis effect in CdS.

0 Vs ‘ Vs/cosl Relative
(m/s) } (m/s) poralization
0° 4460 4460 1.00
1805 1805 0.00
5° 4460 4480 0.98
1810 1820 0.12
1800 1805 0.15
10° 4450 4520 0.96
1840 1870 0.23
1805 1935 0.29
20° 4400 4690 . 0.84
1935 2060 0.46
1805 1920 0.54
30° 4330 5000 0. 65
2050 2350 0.64
1815 2090 0.71
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%l;ectl- of sound velocity | carriers

X axis | longitudinal 2410m/s yes
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1 -transverse | 1850 &ono

Z axis | longitudinal 3590 no
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transverse-2 2350 no
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Fig. 6. 2. Temperature distribution in the
furnace and the position of the vessel
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Table 6.1 Shapes of crystals and their
temperature conditlions

Temperature
gradient

~6,5°C/em | Prism [220~200°C 200~180 G 180 C~
Thick but Blg and Needles

short long (Fig.6.6)
(Fig.6.3) (Fig.6.4)

Plate |220790°C 190~180°C 180°C~
Leaf or Thick but Needles

Crystal shapes and
temperature condition

plate small
(Fig.6.5) or belt-like
~17°C/cm 220~190 € 200" C~ .
Bundle of needles Small crystals
(Fig.6.9)
~.30°C/em Polycrystals Belt-like
(Fig.6.7) (Fig.6.8)
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Table 6,2 Shapes of crystals and thelr
Temperature condition (reference 3 )

Temperature  Temperature of Shapes
of source Se crystallizing place
240260 C 160-170 C Needles
225%240%C 170~190’C Prisms
220-225°C 150~160°C Plates
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Fig. 6. 11. Damaged surface with pincette.
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Fig. 6. 12. Etch patterns.
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Fig 7.1 Measurement of resistivity of sample
using high voltage pulse.
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Fig 7.3 Current voltage characteristics of the
sample with evapoated-Te and elec-
troplated Ni electrodes.
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Fig 7-4 Potential distribution in the sample
with evaporated-Te and electro-plated
Ni electrodes.
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FOREOEEIL = A X —NELTE D ETH
%o W76 ixEEOHERDOTRIKITHA 100

Sample [ol
3T R
T (08K
& 21
198°K
| 273K
333°K
oTr
o5}
1 1 3
50 100 200 500 -
E(V/em)

Fig 7.6 Field dependence of conductivity;
vertical-o/0, where ¢, represents the
conductivity at 100v/cm.

— 62 —



Table7.1.
Activation energy (150°~300°K)

Sample Activation energy (ev)
101 - 0.15
102 0.14
103 0.17
104 0.15
111 0.25
112 0.25
113 0.25

Electric field: for 101~10f 80~100v/Cm,
for 111~113 ~ 10v/cm

0.25 |

0,2

AE (eV)

o.\B6

o.1 — —
O 0 20 30 40 50 60
VE ( E volt/em)

Fig 7.7 Field dependence of activation energy
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Fig 7.8 Current-voltage characteristics at 201°
K and 273°K
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Fig 7-12 Electric field dependence of condu-
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Fig 7-14 Electric field dependence of conduc-
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Fig 7-16 Electric field dependence of conduc-
tivity under slight illumination.
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Fig 7-22 Photoconductivity decay after pulsed
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Table 72
Ts1 Ts2 Tpt
77°K  0.25sec > 10%ec 77°K  9msec
204°K 1.0 sec 8.3x10sec 182°K 12msec
202°K  0.25sec 5.7X10isec 273°K8.5msec
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Fig 7.24 Thermally stimulated current.
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Table 8.1
O W ded

Sp A* 720.9
Sp C* 0.67 4,6 910
Sp Dy* 1.3 5.6 453 30.2
Sp D,y* 1.05 5.6 571 30.5
Sp D3' 0.55 5.6 1140,950
Sp E, 1.3 6.7-5.7 0.3 599 33.2
sp E, 1.06 6.4-5.9 0.3 602 L7
sp E3 1.04 6.3-5.9 0.3 623
sp Fy 1.1-1.3 2.6-4.9 0.43-0.47 597 4Q.1
sp F, 1.0 3.3-4.4  0.43-0.45 695 Lt 7
Sp F3 0.65 3.6-4,0 875
Sp G** 3.05 1.1-1.5 248

* Ay painted ** Plate crystal.
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Fig. 9:1 C-V characteristics of Se rectifier.
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Fig. 9.2 I-V characteristics of Se rectifier.

5% 7.0, Se EHAK X RS IR
T s o =B v BET PZT WRHTF
GHigFEL PbZrO; & PbTiOs DEE K & Bkl
Liet3 3w 2) 20 2+ (€9:3), PZT

Se < E t':i %‘
AMmﬁié%rmw i
PET trangducer somple ng:-u:;l”—»

FrgRE. . l‘ﬁ’—"_‘ﬁ”]

Steel plate

s,

e rectlifier

Frg, Q.5

Fig. 9:3 Sample.
Fig. 9.4 Sample holder.
Fig. 9.5 Sample holder.

RIFRE Y o3 @94 iR dc 2
AR L, M - 0@ U TERMA
HADUA 7 & TR R IT » 72 & OBERE
CHES TR ¥ L 5 & Skl ohrd
T A R B HERTI 2 ¥ L 5 & F 3O
gD /4 BRI B2 - e T (R 3 5 0%
25 THEIRTO MY T AT RT3 2 &
Zith,

¥ ERBRICT 5 Se #1414+~ FDEE
Hh A7, 80mm EO—i e U 7o fifk
D—THCZIF I Se BB LD DT 124 D
2T LR ([9:5), Z DIMICIIRKRD Z & <
PZT RIHF &3 b 2 T MR R s &
oo

9-3 HEREHEMRE

AT PZT BT SHIGEXHHE LT
UM OBMMBEII LA € Ldtck &, Se 3
TWHRCHLN AZHETES Vou 1 oWTIEHT
%,

9.3-1 A E &

X 9+6 Xz mEE 2 nT, R ORERY T

BIAS CIRCUIT

et e |

CR
0sCl-
LLATOR
© o]
V.V O
i S :
SYNCHRO
SCOPE

Fig. 9.6 Circuit for measuring piezoelectric
direct effect. PZT transducer is de-
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