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Abstract

Polycrystalline Cdi-xZnxS thin film were grown on slide glass(corning-2948) substrate using a
chemical bath deposition (C.B.D) method. They were annealed at various temperature and X-ray
diffraction patterns were measured by X-ray diffractometor in order to study Cdi-xZnxS polycrystal
structure using extrapolation method of X-ray diffraction patterns for the CdS, ZnS sample annealed in
N2 gas at 550C. It was found hexagonal structure which had the lattice constant a, = 4.13644, ¢, =
6.7129A in CdS and a, = 380624, c, = 62681 A in ZnS, respectively. Hall effect on these sample was
measured by Van der Pauw method and then studied on carrier density and mobility depending on
temperature. We measured also spectral response, sensitivity maximum allowable power dissipation and
response time on these sample
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Fig. 1. X-ray diffraction patterns of CdS thin film
annealed at 550C
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Fig. 3. X-ray diffraction patterns of CdonZnoxS
thin film annealed at 550°C
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Fig. 4. X-ray diffraction pattern of CdosZnosS
thin film annealed at 550C
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CBDY# o2 CdS, CdissZnosS, ZnSErahe X3
o A4 %Wloﬂﬁ 550C& 4Aaste Van der
Pauw¥ o2 203KolA] 33K7HA] H3lA|7|HA 24
3 HES 1 2t o] 4 HallA4Ee 29
ko] o] A n“'fé Hegds & 4 AdT CdS,
Cdp5:ZnosS, ZnS¥Hate] Asto| 559 Hall o5 =9
ex o&ye a¥9e 10, 2¥113 12, 2913 14
o zZtzt gk 2 99 In nt (/T)ellA BA43} o
WAL 079% VAT T 1Y 10224E Hallo] S5 &
FujitaS™e} Ao} o] 33Kel A 150K7HA & kAt
o ot ZrAste Aol Jx 150Kl A 293K7HA|
T 3 me Ziste AP deS ¢ T A
ol a11eA g8 AU E 064eVelxn 2120
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Table 1-1. Hall data of CdS thin film.

Carri Hall
Temp am.er 2 . Conductivity| Mobility
density | coefficient 11 9
(K) 3 3 0 (@ m) |um7/vsec)
n (m™ | Ry (m¥%c)
293 |965x% 107 | -653x 107 341 2.25%x10™
250 [241%10% | -2.72x10™ 322 2.14%10™
200 (1.62x10% | -859%10™ 321 2.73%1073
150 |347x10"|-1.87x10° 311 539%10™
100 |161x10" | -415x10° 3.02 1.30x10°
77 11.22x10°% | -6.11x 107 301 1.88% 107
50 |1.04x10% | -5.98%107° 2.9 1.84%107
33 11.00x10" | -651x10° 3.14 193x10°
¥ 1-2. CdosZnosS ¥He+e] Hall data

Table 1-2. Hall data of Cdos:ZnesS thin film,

Carri Hall
Temp an'fer 2 . Conductivity; Mobility
density | coefficient o 2
(K) 3 3 a (@ m) |um/v-sec)
n (m”) (m’/c)
203 [1.01x10%| -378x10°| 15056 | 273x10™
250 |398%107 1 -572%10°| 17784 | 856x10
200 |324%107 | -1.73x10™ 7152 | 201x10°
150 |653%107] -210x10™ 6726 | 456x107°
100 |3.49x10%|-293x10™ 5585 | 511x10°
77 |2.26x10% | -5.77x10™ 5087 | 621%107
50 [193x10%|-672x10" 5804 | 783%x107°
33 11.98x 107 -884x10™ 475 | 813x107

¥ 1-3. ZnS =ate] Hall data
Table 1-3. Hall data of ZnS thin film.

Temp Can'%er H?u Conductivity| Mobility
K) densﬁy coefflczent 0 @'mY) |i (mv-sec)
n (m”°) | Ry (m’/c)
203 1821x10%|-442x10°] 10633 | 327x10°
250 |337x107|-713%10°| 11319 | 815x10™
200 [3.12x107|-465%10°| 8624 195x10°
150 |221%107|-624%x10°|  69.84 223x10°
100 [1.76X107 |-753%10°] 5569 | 334x10°
77 1134x107[-821x10° 4993 | 403x10™
50 [1.33x107|-827x10°| 4516 | 457x10°
33 [1.34x107|-883%10°| 3568 | 638x10™
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Table 2. Photocurrent peak energy and fine structure of Cdi-«Zn.S thin film.

optical band gap p.c peak position fine structure
Cdi-xZnsS

Eg(TXeV) nm eV difference | ©f photocurrent

CdS 2.4276 515.3 2.4064 0.0212 Ex(A)
Cdo72Zn02:S, 2.7693 4478 2.7687 0.0006 Fyo(A) = I';
CdosZn0.459, 2.979% 416.2 2.9789 0.0007 ToA) - I'7
Cdo1sZnogS, 3.4296 361.6 3.4287 0.0009 ToA) = I'7
ZnS 36513 379.7 3.6497 0.0016 I'y(A) —» I';
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Q  OlH BAE sk A8W oww A4, VA4 §08, A5 BE N9, Fue 87, 294, BEY, 05, 448
’3100- 1 2n8 12 34 s £ 3 CdixZnSA9 79} pe/de #
; 2.CA8618Zno.62S Table 3. Sensitivity and pc/dc of Cdi-xZn,S cells
5 3. Gdo.s8ZnoasS ,
E"; gjgggnz"ms Ann. cell resistance(Q) . |
g Temp.| Cd; Zn,S 10 Lx 1000 Lx sensitivity|  pc/dc
g ol () )
s Cds BIM  85M| 016 |42 x10
2 CdomZnoxS | 287M  273M | 001 |51 x10°
< 350 |CosZnosS| 476M  202M | 018 |38 x10°
Q CdoZmos:S | 1027M  &40M | 003 |12 x10
% 0 f InS | 2124M 1062M | 014 |26 x10'
v;?f;LEN GTH (::g 700 Cds 56M  18M| 023 |39 xlof
29 15 500N GAHF CdznS Woke] ConZnoxS| 114M  32M | 027 |38 XIOI
Al s 400 | CdosoZrusS | 2L8M  56M | 028 |49 x10
CET =A== CdosZnowS| 20IM  248M | 003 |12 x10!
(MZnS  (2)CdorsZnowS,  (3)CdosZno.sS, 7nS 372M 144M | 020 |26 x10”
(4)Cdo,7zzno,235, (5)Cd5 K
Fig. 15. Photocurrent spectra of CdixZniS thin Cds 38M LeM | 018 164 xi0
. ) CdonZnoxS| 66M  23M | 021 |39 x10
film annealed at 550C. 450 |CdsZnosS| 136M  36M| 028 |31 x10'
(1)ZnS  (2)CdoisZnossS,  (3)CdessZnesS, CdosZnosS | 22.8M 62M | 031 |35 x10
(DCdomZnexS,  (5)CdS nS 435M  66M| 039 |16 x10'
Cds 35M  LIM| 024 |82 xI0°
4. 2E(y) CdonZnoxS| 56M  17M| 025 |63 X107
500 |CdosZnesS| 11L2M  34M | 025 (53 x10
CdiZnS #A%E AL 30TAM 600C7HA EA CdoZnesS| 212M  55M | 027 |39 x10°]
g3l RolE Wl A|7|1E 2 Ixol M 1000 Ix7H#] 3 7nS 372M  48M | 041 |56 X107
A 2 Ao AE9 pe/deptS #3ol BHUh =
S0l B vhel 2o 550%2052%1]61 wol g cds M LM 088 |17 x10
= TS CdomZnoxS| 102M  06M | 057 |56 x10°
CdS= 068, CdonmZnoxSe 057, CdusZnosSy 060, 550 |CdoxZnosS| 202M  LIM| 060 |18 x10°
CdoiZnowSE 041, ZnSe 0758 73 F9ith £& CdoZnomS{ 265M  45M | 041 |37 x10*
FAE A9 FAF (o FAF(dY ¥ pe/deit= ZnS BEM 0M | 075 |58 x10"
550CelA  dxYe  ABolAM  CdSE 1~76X_1061 cds 67M 1AM | 032 |11 x1¢°
CdonZngxSe  56%10°  CdosZnesSe  18%10° CdomZno»S| 107M  26M | 027 |34 x10°
CdoisZnowSE 37x10°, ZnS¥ 58x10°2.2 713 A7 600 |CdosZnosS| 248M  58M | 031 |32 x10°
bt 550CE DA CdZnSAe ZE7H 7 CduuZnossS | 403M 43M | 047 23 x10°
% 2 Aol 075, pefdegte] 7% 2 Aol ~10) A% S | B LA 043 (25 X0,

2 ZA4Y0 FH=AEH o] §7Hs o] aFEH AL,

5. {05 §aH|
BOCAA  600C7HA NoESA7A dA e g
Cdi~Zn,S 2ete] FFags 9 FApol 8 dF2
RE 13 MAPDES E4 o roth H4dA HE
Hpel Zo] 550 TAA dXe Cdi-wZnS4 9 MAPD?}
o] CdSE 223mW, CdonZnoxSE 184mW, CdossZng 55+

A4 (MAPD)

106mW, CdosZnoeS+ 142mW, ZnSt 117 mW=
A AA £4590T MAPD7E 2ds 28 329
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b Agoz 445
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Cdi« Zn,S #hete

A 4 CdixZnxS A9 Hu) &gauHg
Table 4. MAPD of Cd;xZnxS cell.

1;2?:3:2? CdixZnxS MAPD
CdS 37 mW

Cdo7Zno2sS 24 mW

350 CdozZno S 11 mW
Cdo.18Znos:S 16 mW

ZnS 15 mW

CdS 82 mW

CdomZnosS 65 mW

400 CdossZnosS 18 mW
CdoisZnosS 34 mW

ZnS 29 mW

CdS 95 mW

Cdo7Zno xS 83 mW

450 CdossZnossS 54 mW
Cdo.1sZnosS 71 mW

ZnS 65 mW

CdS 112 mW

CdomZngssS 97 mW

500 CdossZng 55 54 mW
Cdo1eZnogS 79 mW

ZnS 8 mW

Cds 223 mW

Cdo72Zno:sS 184 mW

550 CdossZnosS 106 mW
CdoisZnozS 142 mW

ZnS 117 mW

CdS 159 mW

CdonZno2sS 119 mW

600 CdozZnosS 42 mW
Cdo1sZnowS 78 mW

ZnS 53 mW
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A BAE 54 9

E 5 CdixZngS A9 & A7t
Table 5. Response time of Cdj-xZnxS cell

Annealing 100 Ix
Temp Cdi-xZnxS | Rise Time| Decay Time
() (ms) (ms)
CdS 1426 1319
CdonZngxS 1303 112.7
350 CdossZnosS 159.7 146.1
Cdo1sZnoeS 141.2 1558
ZnS 1751 1654
Cds 1255 120.1
CdorZnoxsS 1119 973
400 CdossZnossS 121.8 109.7
Cdo1sZnoS 135.1 108.3
ZnS 127.7 1186
Cds 883 83.2
Cdojzzno_zgs 76.1 136
450 CdozxZnoesS 34.8 80.2
Cdo.1sZnoesS 97.3 83.1
ZnS 79.1 795
Cdas 72.8 685
CdorZno xS 57.1 62.4
500 CdossZnessS 68.3 65.5
Cdo.1sZnog:S 815 64.3
ZnS 918 85.6
Cds 56.3 529
CdonZngxS 457 410
550 CdossZnosS 375 417
Cdo.1sZnosS 55.2 574
ZnS 68.8 723
Cds 106.3 9.6
Cdo7ZngxS 534 555
600 CdozZne.sS 86.3 712
Cdo1sZnog:S 1045 887
ZnS 1079 1024
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