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2 2k—HWE(Hot-Wall Epitaxy) ®Wiell 2)3led pyrex f#171% $lol CdS o}Zx wehs 4%
sk X4 584Y A9 CdS whahe S el (0002)H Rl (1013)70) FslA As-e
4 F Usich AAEEZ o2 AHE BAY A qale Zvle Jwe] 571 480T, Sl
257} 610C Y o) 1~15umEA 71 Zckh wlebe)l EwA)8Le 4-point probeEA ZXF A3
108 /el el 9iel.

A= CdS oA A whute] photoluminescenced 20 Kol 4 #1341+ bound exciton, donor-
acceptor pairol| o}§F whgle] :Zx]9ic). Spectral response®) peakt 505 nmelgdch. CdS o} A
upute] HHA3-E Folrl st o8] iR LEdA IndiumE #4HAFcl 2 A3 EHEANEL
~ X101 M ~X10°Q/0 A= Aasek 500C o Ing 127 SRS o THAFL 1300
Q/C101git} o] o} CdS: In9] #4Al E5+= 1.2X10% cm ™3, 1B %= 1.8 cm~%/V-sec, ¥] 282 1.3X
1072 -cme]t}. CdS:In®] photoluminescences 20 Keoll4] Gaussian curve® X.of Fglon
peak®] $1x+ 510 nmelglch CdS:In u}are] spectral response?] peaky AF-&ollx 500 nmelch.
CdS:In FAE cell9] sensitivity y=0.77¢11, FHd] HL&AL¥AHE p=120mW, 100 luxell A rise
time-® 8 msec, decay time2 6 msece]c}.

Abstract— CdS polycrystalline thin films are grown on the pyrex plates by HWE(hot-wall epitaxy).
The analysis of X-ray diffraction patterns shows that the crystal structures are hexagonal. Diffrac-
tion line by (0002) and (1013) are mainly observed. The grain size of CdS polycrystalline thin
films grown at the temperature 480T of the substrate and at the temperature 610C of the source
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#1-15 um, and the thickness of the films is 1um. The sheet resistivity of the thin films is
Wer 10°0/0.

Photoluminescence of the CdS polycrystalline thin films are measured at 20 K. The emissions
.due to boughrexciton (I;, I, line) and donor-acceptor pair are observed. The peak of the spectral
response is fotated at the wavelength of 505 nm. Indium is diffused on CdS polycrystalline thin
films to reduce the sheet resistivity at the various condition. As a result of it, the sheet resistivity
is reduced from ~X10' to ~X10° Q/(]. When Indium is diffused on CdS thin films at 500C
for an hour, the sheet resistivity of their thin films is 1300 /). CdS:In films have carrier
concentration 1.2X 10" cm™3, mobility 1.8 cm~%/V-sec and resistivity 1.3X107% )-cm at room tem-
perature.

The profiles of photoluminescence spectra of CdS : In films show Gaussian type curves at 20K,
the maximum peak is located at the wavelength of 510 nm. The peaks of the spectral responses
is located at the wavelength of 500 nm at room temperature. The sensitivities y of the best
CdS photoconductive cells have 0.77, and its maximum allowable dissipated power 120 mW. Its
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rise time has 6 msec, and its decay time 20 msec.

1. M B2

[I-VIS 3148 wt=A$ CdSt ovix] wztAe)
Aol A 242eVE 7FAG 2] Hlg A& F A
A7)getHQl 2tz e] 4o g S ZHAY
[1-3]. =& CdS 358 wxds #o Fxpxet A
Z1AEE5 A7) of-Feof CdS/CdTe, CdS/InP, CdS
/CulnSe, 53} 22 &2 ol ¥ =Y AxY
Awindow) EH2A de] AR UcH4, 5] o
FHA) o) ¢-4-317] fE CdSE:e) A7 Y HAe
Ae)she 7o) Foskch 1 A CdS whete] A za
ol wE 540 A @& A7t o) FolA i)

g A7AES AF3FE, 2vEE, e,
spray pyrolysis 53} & Z2q] <l 23} CdS #}=h&
Aaps] skoh olEldt whyel] 93t AAE whehe
dubE o2 cpA Ao T A gle] vi§ A tf}3] e
o] FEE AL v ReE EuFT U6, 7]
T. Hayashi 52 Indium& =3 T3t e
&) CdS whehg AAsig A, wheke] AR A o)
F2 2¢& 28] H. Jagere f-28 7149l
4= CdS uhe Fde shge] BopAsE &
wAle] FEr) Z71teg ®asiyw[9], =& P
Chartier= &3Py % 7|9g de]ste] AAAR
CdS whute] FAFo} A P2 thate] BE 3}
[10].

S. Bhushan& 3| &5 Y94E CdS whatel] =43}q
FAF} FHF vyt 10° vl k=] wiehg

AAsldcka R sle) ew[11,12] E. Bertran %
A58 APAEL Ing =935} wlute] FAlef ol
A F5, o]FE W grain size 5o Wi AT
AANE HE S, 9, 13]. FAHE Aol g &80
Fg A7 NV. Joshi 59 A= v Qo
[14].

HWE ¥ o 3.2 vtehg do98hd JP 43l
A AEHAE 5 sle Aotk o] AXx 7idH
203 el A A FEUE FUAA S718-E =4
AR g 93, S Jlge] 2exE §¥
T 3len HPES FHY v Yo v B
e Agsled BEF A FU|FE BAE &
ek o] 2L x| EAL KNP JrtEE A1
FEEE YR s gEgErd ARE de
EAE o8 g odon =g 99t 553 Al slel A
ARt AR ¢ leng e HAAuiukg
A2 g dd17].

HWE ¥h{-& o]-43% CdS o}dA dhdte] Azte
AK. Pal, KK. Muravyeva Z28]3 N.R. Parikh S
oJste] o] FoHr}18-20].

2 o7+ CdS photoconductive cell-& #]#}s}7]
$13ted HWE w2 2 Pyrex 7|3 $]o| CdS #wahg
Axsteol AAE CdS e 39 43 %49
v} #18}, Hall £, PL(photolumimescence), photocu-
rrentd EAHET £ Indiumg 3T FolA =FPAHA
photoconductive cell- & #]2}&}ic).
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2. 48 ¥ &H

2.1. atet mixt

3% HWE ¥ 2 2 pyrex 7] 29)o] CdS o}2A
kg AR £ 7ol A18-% HWE Ae
d9ez A YT E ALt Fude £&
5N CdS ¥+2& AH3lgx 7189 =71+ 11 mmX
1011 mm X 0.7 mme|c}, WA 7|9 o & AH2-3 pyrex
N1HE FAAAR S Bl AT F KLCr,00%
H,S0, #2353} gl 2 o FF/F, oHE v
AAET £22 259 AHT F 2264 £4He
AZAA AR

ARAAGL AAR rga Suds v A
T HWE 24l g3 i) A3 =g 2X107°
torr o]3t2 A-F w7|A| ek 83 w)7)A)R ohg
AA Z)Hel F3E BB A 93t A8
Fo L2 E 550T 2 Ab5212] F ohA] 400~480C &
71%e 2EE fAs o Fuds 3R
e 2EE 200C 2 307 clv)rtdAA Fwusis)
TR 3 R B4ES AAsTh 29
LEE 610C 2 A5A1A 1417 ok whehe AAs)
%t

2.2, ddto| x|z

CdS =124 wiute] dAeld o B4 #HIE
TR 3t A8 7R 2ANA DA sk
AedTo 2 ampouled uFEo] A" CdS @A
uhabsl 387X107*mole?] Ing Pi ~10¢torre
W71 F, 3848 13 A7 2eM g2k
t} o] w Ing& UE Rare MetallicAt®] &% 5Ng
Alekg AHS-3lgdTh dAEHAe 2R sged,
Group-I& AFz7le] & AgEL ©& Iz
ZRA 3218143, Group-Ile A% 2] th&
ARE 2L dA= 2444 dA2 g 289
Az 2 dx8 21L& % 19 Vel

2.3. &3
A" CdS 2tate) X-4 JHFHE -7 10~
90° Aelell A} EA3lgloni o] w) A3 X-Al e
CuKo 15418 Aol FAMEEE 0.2°/mine]gich
viatbe] FwAbel o} e SEM3} 33tgin|7ies
FAsAT). A whute] APFze} el ECP

Y233 A), A1 A 33, 1992

B0 8% - QA -

o)2t% - AledA] -

(Electron Channeling Pattern)2 ZA}3}g.en] o] of
FAALS) FabzE 20 30° 2 sl E AR 25
kvelgich

4-point probe®l[21]& o183t Agg whate
EoAg-g A5k o] AR IBM PCel Elec-
trometer(Keithley model 619)2} Current Source
(Keithley model 2208 <473} 253y c}. o] o
APAFE 107°~1077A9] HEE FAAM Ao
AR A oo e BHAYez APt

As-grown CdS ©}2AA ut=ta} Ino] &4bE upate)
A7 B AHE] H3ld kA B, olF
=9} v)x3-2 Van der Pauw*Hi[22] 2 & 150 K~ 300
K Ato]8] 2=¥9jelq FAscl A5 uhits
Z=o] ohmic contacte] HEE 3] Y8 Ing A
3533k Contact®] WAL 273 1mme ¥y
22 gyt 1FFE F, ASS Hy 71ASe0A 250
TR 337 9328k d. A9 ohmic contact &
Y= curve tracer® [V E£4L ZAbsle #ald)
Ak Hall fzl= zbA) A2HgE 25319 Hall &3
ZHAAE A3t AsGe HIAY FAA] 7
stebA el Hulol] o8 Arle 2LAE Fol7] H3
Z3 ¥-4F ulpe] Akt A{E A3 A
At} Hall gk S4A Aol Ao Azle 4kG
°INZ, NEd B2 AFe Aurt rMdse AL
7] flsled 02 mAE A #EE gk

HWE uhgjo2 Azt CdS o}bAA wiahe] 43
ZR3 dAe 27 g PL ~HEF e} H3E
20 Kol A zAbstsdth. 7] 3L Xe-lamp(150 W)<]
4l-& CorningAle) CS 7-607 7-51 HE]E EHA1A
L 400nm o)3te} xjAE SAA=R AFPst
AHE-stgdet. A&l A #3E L SpexAte] 0.75m
spectrometer 2. ¥-333lg o o] of AHEHe] &
W 9= 480~650 nme] e}

24 cell& cryostat?] cold fingerd] 3Aslw
DC ALE dA3 DYFL celldl zAIsEA
e+ BFHFE lock-in amp.E Z2Z3}% X-Y recor-
der2 7|3}yl o] o 2R3 HHAAE 1,180
grooves/mm (A=1,900~9,100 A)& A1-4-slsich.

A5l A& photoconductive cell= A)zHa}7)
H3te A8 maskE AM-s Ing AFFEY
th. 22% H, gasE &2 F9A 250C oA 385
ZFAHE dx2]§k ¥ silver pasteE AL ¥-3hs}
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A}, ols} o] A2ty Al #.2] sensitivityt= tungsten
lampE #9122 3l W A7|E 5luxelA 1,000
lux7}z] WHEAIZIHA] celld] *3HIE &As}o]
T-8ksdct

Celld Hdi3|& 4w (maximum allowable
power dissipation : MAPD)2 &2 A lampe 2%
& 300lux, 800lux, 1,500lux® ztz+ %
FEAE 5Vella He ZrpA" o A
1Fch7t #e =7 Ade gEL mWE EA
o},

Cell®] rise time¥} decay timeS ¥ ZA lamp
2] 1,000 lux$¢} 1001ux®} W& chopperE £33}
cellof ZARAA celloll AHZ 4= Adtel] ZHg
Mot AR AzER 2,

Q

=

3. &8 9 =9

3.1. @P= 9 BHIP=E

HWEW o2 Fsle] &£%& 610C 2 A3,
7] £E2 420T HE] 20T 7HAoE 3l 500
T 742 pyrex Z1#slo| CdS chAA »wiahg AAps)
At 23 12] SEM Alzle g xol 7|#e] 2%}
420C ~460C & o= grain size7} 1um HEZ £
Hale glgder), 480C o W& grain size’} 1um
ooz AAEg & 4 sk rlwe =7} 500
Tl 7ASE 480C B} <7t zobHr). SEM AR

¥ 1. Annealing conditions of the CdS thin films

bl

ferl

% 1. Surface morphology of CdS films grown on
the pyrex plate by HWE. Source temp. 610C ;
Substrate temp. 480C.

L ZHE] 29l 2Tyl 610C A wiE v)He &
7} 480T &1 797} CdS b2 A 9=t HHAgx
Z70leka +A =) o] s}t e AAzAdA 14]
Heet AR ubete) FAle 1~2 pmeol )

2 2« 27 164 Bal whube] gwapzie)t).
o] Axleg el ZA% uidte] EAE 1umolL
AAES 1um/hrdg & 4 Uck

E 19 I3Ee #AE AAY FLF 2A04
AAE CdS o} Z24A 9pebe 2X 1075 torre] Al-3<rol)
& 200T ~500C 2 100C 774 o 2 Ing =%AH
=, Z F 400C & =971 SEM A€ 2 30

Source Substrate Growth Annealing
Group No Temp.(C) Temp(C) Time(hr)
Ambience Temp.(C) Time(hr)
I 61 610 440 1 In 200 1
62 610 440 1 In 300 1
64 610 440 1 In 400 1
57 610 440 1 In 5500 1
II 52 610 410 1 N 550 0.5
54 610 410 1 In 400 1
53 610 420 1 In 400 1
55 610 430 1 In 400 1
56 610 440 1 In 400 1
63 610 450 1 In 400 1
65 610 460 1 air 600 1
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2] 2. Cross-sectional view of CdS layer grown on
the substrate of the pyrex plate.

ST

<Y S SR

2l 3. Surface morphology of CdS film annealed in
In atmosphere. (Annealing temp. 400T ).

B9k As-grown AelolA & = g9 In®] 4=
Eo] CdS UAHE Aleld] == oizhe & 4 Uk
% 3o24E CdS obZA utate)] Inol ===
A 2719 dAMe LEE 400C YL & F Uk

23 4 XA FHEFHE (@ WS 441917
flated AM2-® CdS ¥ X-4 38 5-H 2 wurtzite
FEE Jelz gled, (e ol#dt CdS £3%
AHg-stel HWE ubgo s AAAZ CdS ob2aA =2
o] X-A 3AF-Helrh o] HAFHEZHFE pyrex
1% glol AR CdS o}AA whehe wurtzite
TF22} (0002), (1013)"e] & Huch 3] $4
a7 4AEE T 4 Aok WH. Lee S5 olo} e
AzE 2o sz oloi23]. o2 ahell 9)ste] CdS

=LA F53=], A 14 A 335, 1992

-
3
A ~ -
o it b) CdS
E s 2 ®© os—-depo.
2 : 3
B 2 g
E _: 3
= (c) Cds
I annsaling
N 2
o o}
(=1
e

L

)

10 20 30 40 50 60 70 B0 90
DIFFRACTION ANGLE 26 (deg.)
3 4. X-ray diffractograms of (a) pure CdS powder,
(b) as-deposited film grown by HWE, (¢) CdS

film annealed in N, atmosphere at 550C for
0.5 h.

oA uwbube Gei7)E $lo) AL A (0002)
wHak el o 24-27] B dTelAe (1013)2He)
b A Jebdth (o CdS obAA whhg
N; 714 £917]o4 550C 2 30253 dxalgk ¥
ZAH X-A sldFHed dAE Folx (0002),
(1013)4 ) peak7} o $-Al3HA A4A3He & + stk
N.E. Korsunskaya 52 CdS, CdSe, Cd(S, Se)ollA
Aol A FEg A= (000DHo 2 Aty
sty 9leu(28], £ A9 CdS ohEA uhet
(0002)He] EAlghs 2122 Hol A2 E A2
ARAYE 4 5 ot

3.2. MM =24

2% 5% 4-point probeE ©)-&3}e] ¥ 19] [2E)
FAE AAY FdT 2704 g b A bt
et In FH7)dA dXel 227t o8 398 7
Ag9 £ vA e Bl T3]t} As-grown CdS
tAA ubahg 300T ~500C &) X2 Ing FiHA2
7% 29 9 AEe oF 10 0/09¢ & = dsdch
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10%E 3
o f 3
& r j
> o : 500 °C .
5 10k a e : 400 °C 9
I - “ s : 300 °C 3
>t ]
% 10k a E
7] [ . X
R o o ) ® & BE B #a
% 10°F ° . * o 80 ¢ ses
° F 3
F-) [ ]
tn i ]

‘0' aoaaiad ool g o acnl o aaenad oo aaesnd oo grin

10* 107 10* 10* 10" 10° 10"

Test Current (A)

& 5. Sheet resistivity of CdS: In thin films for In-
annealing temperature.

10"
+4 1 500 °C
iwon o : 400 °C
'F\ a : 300 °C
a o e : 200 °C
8 10
e
g o o 00 %0 0 0ooPoo
E AML AL 4 AL A LA L
7 10"
[
g
S 10" Aaa884848 080 24
b
.E 10 1”7
(31 1)
10" AL L1 T YN
10"
10" ] 1 1 1 1
2 3 4 5 6 7 8

Temperature (10°/T)[K™]

3| 6. Temperature dependence of carrier concent-
ration for CdS films annealed in In atmos-
phere of I-group.

200C 2 Ing =gAHE de 26X10Q/M02 =
HE 3, as-grown wiute) §w WA gL 10°Q /]
ooz &Astr)7l Zeksigict

% 19 II-group®] #£9 w]xde 7|de] 2wy}
410C ol 4 40T 2 F715tel Wl %9 v ge]
7}l

A7) ¢ 54 365
10‘- 3
3 a:50°% 3
[ ©: 400 °C ]
i a : 300 °C
s:200°C
< 10°% E
1] E 4
& - ]
‘E [ 0000 ¢ B0 9 0000 o
S 0% 3
=] 3 3
c ' ]
= E ah® Aaior 008800 & LA 0P
E e
tog E
3 Asad ASS A Aad A 4 NSS4 23
1 1 ] A 1 1 1 -t 1
100 150 200 250 300

Temperature (K)

& 7. Temperature dependence of Hall mobility for
CdS films annealed in In atmosphere of I-
group.

& d7el4 HWE ez Aaa)7) as-grown
CdS oA wehe 471" A48 2 Ak photo-
conductive cellZ. A ztst7]ol &= wlAgle] ]2 AHA
dxjelel o3l Ing EAA wAFL A
o}.

18 62 & 19 I-groupsll §3he UL 24
AR AREES 7] b8 250 Ine =FAHS
o kAt FEo} 3ALTete] FAE el Fio)
3, 2 78 2¥Y 6 AlaEY 2%d uE Hall
=9 WIE Yehd o)

In®] #Ar&Er} Z7gte| o} Sukal FEo) &
7¥stal et 500C 2 =343 8 wE g 2w}
ot 714 2 HE] CdS7} AEeEe kAt s}
e RAFI girk 4 A5 A FEE
L5 gl AR FE A8l ded, o)He
T. Hayashi 5-& Ino] CdS<) Cd=} )% =e] donorE
ol AF A FEEx 2E9EAo) 2 Aoy
Basla lci29].

2%y 72%E Hall ]85 dxjg] 257} 27}
Foll el t2adg Bela giok a2y 7 A8 Eo)
=50l thste] U o]FEY & e AL o
el ko wepr] bt qFe] PYAEE 2 2
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¥ 2. Electrical characteristics of CdS:In films at room temperature

Sample Sample Carrier Resistivity Mobility
No. thickness(um) concentration(cm %) (2 -cm) (cm?/V-sec)
1-61 1.0 1.2Xx10% 22%10 1.7X10
62 15 4,2X10¥ 2.0x1071 26X10
64 1.3 9.2X10% 6.7x1073 3.6X10
57 1.2 1.2x10% 1.3x1072 18
11-54 1.6 2.8X10% 1.0x1072 20
53 15 1.6X 10" 11x10°2 36X107!
55 15 1.8% 101 95%X1073 36X107!
56 14 2.6X10% 6.7X1073 35X10
63 1.2 1.7X 10" 9.9%x10°3 3.6X10
100 100
! DA,
E Cds )
= 20 K 1
— Z A
7 & ]
A E 50 J
£ E W
& 50 h
g 0 1 1 | L
© 480 560 600 640
% WAVELENGTH (nm)
E & 9. PL spectrum of as-grown CdS polycrystalline
4 films grown on pyrex plate at substrate temp.
% 440C and source temp. 610C.

490 500 510 520
WAVELENGTH (nm)

23] 8. Absorption coefficient of CdS polycrystallinee
films at 20, 70, 200, and 290 K respectively.

F¢29 Yot $Eot W 7] W oz
A7 5 9ok

£ 19 Igroupe 2y 71#e) 25F ©esiel
HAAZ eke F\#e) LE7}b 20T A2 Folb
5% 2 FEE FAse ATE BAL, of
SEE I8 ¥E5b 2 Aol Fwe) x5t
Z748 o) Aok A% o 4 ATk FeelA

=gt A, A 1H 4335, 1992

% 19 AR Hal &3 A%E Helsisich

3.3. sty 5y

A= CdS thA A wiate] FsbA EA1& 3]
ste] FFSF SHEYH PL AHEFE FAbslg
of. 23 828 S o vA o 7hA-E 300 Kell A
241 eVolR, FFATE IX100cm 1024 £39)
Zt 8X10* em™'3} A 9] UX]sl¢ic}H30]. Band gap9]
TEAGTE 20K~200Ke] el —34X107¢eV
/K2 B&#2) gt —33X107*eV/Ke} U534 30].

R HEANAME Z(T>0) e E7 1/
Tell vleisly ATl He E7F 1/T%) w9
gt} o37)4 0 Debye &%o]t}{31,32].
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100
E: CdS:in
0 20 K
% J
[ d
z
= 50
E‘ J
<]
-4
0 A ! A A i 1 A 1
480 520 560 800 840

WAVELENGTH (nm)
2@l 10. PL spectrum of CdS : In polycrystalline films
grown on pyrex plate at substrate temp. 440
T, source temp. 610C and annealing temp.
500C for an hour.

I3 9= e 2% 610T, VBT 40T 2
pyrex 71@8jel AAA|Z] CdS t}EA wiepe] PL
¥ eYolr) CdSe ZF 480 nm~500nm <X <]
blue edge emission AHEZ-2 free excitons}
bound excitonol] 2]§} peake]t}.

2 g ME free excitonel 23 Wgo 2y
2] ¢¥gtem bound excitono] £J¥F witel [,(2.546
eV), [1(2533 eV)oll 4] peakE Zt& w3 Asjed o]
&= o] 52 247 F4 donor, A acceptorol]
A& 7leg s|A="}t. 500 nm~540nm i
green edge emission AHEHE 2424 eV, 2.390
eVell A peak & Ze ~HEZ 024 o] 77} do-
nor-acceptor pair(DA;, DA;E 3ol 93 ¢3ge|c}

Donor-acceptor(DA) pair 3 AdHEZL 2% 9
ZF7tell elstel whael Fpav)t Jehdrl o7 eE
WA AHE wl DA pair emission A2 E® peaks
A7) %7}t F71edel whe) peake] A7} A}
ANz FoZ o]Eslgdrk o] DA pair emis-
sion®] £Ao g B3 gJr}[33].

23 102 7HRE 40T, FUYY L5 E 610
T2 AR CdS ohAA whehg 500C 9 In £3)
71ell A 1A]7F B9t dx2] " Alg9 PL A% Eo)c},
2% 92] as-grown wete] PL AMlE ) v)T2E o)
bound exciton 3% peak<el I, L7} #2Ex] ¢kw
U HelFa Qi)

. Broser 52 Ino] #A%3}A4 =% CdS:In 2
e AL In® F=7} 5713l we} PL band=

100

Cds

1]
=}
1

RELATIVE INTENSITY

300 400 500 600
WAVELENGTH (nm)

33 11. Spectral response of as-grown CdS thin film.

broad {3 oix|7} & FHo B o]EZ}w B
sk Aci(34,35]. ol#lgt Eo® B w 23 109
2l&+% PL band”} broadsi#l 732 ¥} Hall Ef-
fectoll 41 &AH Z3} 7o) Ino] T3} =3
Ue& o4 5 Urh

I3 109 A8 2EE 20KERE FrA|7IHA
4% PL 29 24L& as-grown Betyc) whsate) 7}
FE3tedc)

3.4. CdS Photoconductive Cell M= % 1 A

e 2= 610C, 7|HEE 440C 2 AR
CdS @24 g as-grown Aele] Alge) In ¥
#7164 500C & 1217 Bo AR ARE o)
3led photoconductive cell- g A =3ty 1 A& =
Azt

Photoconducctive cell Wl <+l 3-8 FALE of
ZE2x FAFet DR AARAM FAF 29
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RELATIVE INTENSITY

300 400 500 600
WAVELENGTH (nm)

23] 12. Spectral response of CdS:In thin film.

E3& 2sh= spectral responsed FAFATH 36

28 11l as-grown @2te] $ARE Rych A
2ol A 9] FAFE JP. Zielinger So| 73 °]EX ¢}
alzshgict. 3 o] curves W. Veith7} & cu-
rvest A AAFL ¢ 4 A7 °] curveell A
oF = 9lEe] #HA 450 nm~510nm H¢lS FE
7A%&3}= photodetector® &48 4 ULE& 4 =
ojck. FAFE 505 nmell 4 peak’t EbGem 250
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E 3. Response time of CdS photoconductive cell grown by HWE
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A BEHHRL ALAME FHo] A HAh HA
5] &-4nAHL 120 mW, sensitivity y=0.77, 100
lux®) W& ¥He o rise time- 8 msec, decay time-2

6 msece] it

LA

H#DEH

1. K. Sasaki, Y. Kudo, H. Watanabe and O. Hamano,
Thin Solid Films 89, 287 (1982).

2. AN. Geogobiani, Sov. Phys. -Usp. 17, 424 (1974).

3. S. Matsumoto, Jpn. J. Appl. Phys. 11, 2051 (1979).

4. 1.S. Lee, H.B. Im, AL. Fahrenbruch and R.H. Bube,
J. Electrochem. Soc., 134, 1790 (1987).

5. J.S. Lee, YK. Jun and H.B. Im, J. Electrochem. Soc.,
134, 248 (1987).

6. A.L. Dawar, A. Kumar and P.C. Mathur, Thin Solid
Films 201, 11(1991).

7. M. Muller, H. Tian and U. Becker, Thin Solid Fi-
Ims 199, 95 (1991).

8. T. Hayashi, T. Nishikura, T. Suzuki and Y. Ema,
J. Appl. Phys. 64(7), 3542 (1988).

9. H. Jager and E. Seipp, /. Appl. Phys, 52(1), 425
(1981).

10. Ch. Bouchenaki, B. Ullrich, J.P. Zielinger and P.
Chartier, J. Crystal Growth, 101, 797 (1990).

11. S. Bhushan and D. Thakur, /| Mater. Sci, 3, 35
(1992).

12. S. Bhushan and S.K. Sharma, J Mater. Sci., 1, 165
(1990).

13. E. Bertran, J.L. Morenza and J. Esteve, Thin Solid
Films, 123, 297 (1985).

14. N.V. Joshi and A. Serfaty, | Phys. Chem. Solids,
52(8), 927 (1991).

15. U. Neukirch, L. Broser and R. Rass, J. Crystal Gro-

wth 101, 743 (1990).

I. Broser, R. Broser and E. Birkicht, J. Crystal Gro-

wth 101, 497 (1990).

17. A. Lopez-Otero, Thin Solids Films, 49, 3 (1978).

18. AK. Pal, Solar Energy Mater., 10, 223 (1984).

19. K.K. Muravyeva, LP. Kalinkin and LN. Anikin, Thin

Solid Films 10, 355 (1972).

N.G. Dhere and N.R. Parkihn, Thin Solid Films,

16.

20.

PIAFEE A, 4149 A3 E, 1992

Co)gtE - Al -

21

22.

23.

24.

25.

26.

217.

28.

29.

30.

31

32.
33.

34.

35.

36.

37.

38.

39.

R

60, 257 (1979).

W.R. Runyan, Semiconducctor Measurements and
Instrumentation, 1st ed. (McGraw-Hill LTD, Texas,
1975), p. 69.

Van der Pauw, Philps Res. Rep., 13, 1 (198).
W.H. Lee, LH. Choi, ].B. Kim and E.Y. Lee, New
Physics 31(3), 315 (1991).

J.L. Rivera Hernandez, J.M. Gracia-Jimenez, R. Si-
lva Gonzalez and G.M. Montes, J. Appl. Phys., 68(3),
1375 (1990).

AL. Dawar, P.K. Shishodia, A. Kumar and P.C. Ma-
ther, Thin Solid Films 201, L1 (1991).

A. Schmidt, M. Muller, J. Grohs, M. Kunz, A. Dau-
nois and AK. Kar, J Crystal Growth 101, 758
(1990).

C. Bouchenaki, B. Ullrich and J.P. Zielinger, J. Cry-
stal Growth 101, 797 (1990).

N.E. Korsunskaya, I.V. Markevich, E.P. Shulga and
MK. Sheinkman, Semicond. Sci. Technol, 7, 92
(1992).

T. Hayashi, T. Nishikura, T. Suzuki and Y. Ema,
J. Appl. Phys. 64(7), 3542 (1988).

D.L. Dexter, Proc. Int. Conf, Phys. Semicond., (Per-
gamon Press, Rochester, 199), p.473.

J. Jongler, C. Hetroit, P.L. Vuillermoz and J. tribou-
let, J. Appl. Phys. 51, 3171 (1980).

Y.P. Varshni, Physica 34, 149 (1967).

S. lida and M. Toyama, J. Phys. Soc. Japan., 22,
1298 (1967).

L. Broser, R. Broser and E. Birkicht, /. Crystal Gro-
wth, 101, 497 (1990).

U. Neukirch, I. Broser and R. Rass, J. Crystal Gro-
wth, 101, 743 (1990).

Y.J. Shin, DI. Yang, T.S. Jeong, HK. Shin, T.S.
Kim, JH. Song, H. Lee, S.Y. Lim, Y.D. Choi, P.Y.
Yu and KJ. Hong, New Physics 32(2), 289 (1992).
R.H. Bube, Photoconductivity of Solids, 2nd ed.(John
Wiley & Sons, New York, 1967), p. 168.
HAMAMATSU PHOTONICS KK. Solid State Di-
vision, CdS photoconductive Cells (Hamamatsu, Ja-
pan, 1987), p.9.

W. Budde, Physical Detectors of Optical Radiation,
1st ed.(Academic Press, New York, 1983), p.223.



