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Abstract — We report the crystal growth and the electro-optical properties of CdS; ..Se, luminescent

films. The CdS, . .Se;, films were grown by electron beam evaporation technique in a high vacuum.
X-ray diffraction pattern has heen used to examine the structure of the films. The electrical and
optical properties of these photoconductive devices have been studied by Hall effect measurments;
PL spectra, PC spectra, sensitivity,maximum allowable power dissipation and response time.

1. M E (EBE) W] 5-& $3ted 2 #3h3 548 Faa

CdSs} CdSeg A =3t 343HE CdS,_,Se+= x9
REgkel) el direct band gap¥} wurtzite +2[1]&
7hAe], 2H A dAn} 7hA] ool Wt 4ApR
A1) g F FulElan glge] gl Eei[2], o9
AT Nt A3tel mepde o o4 shsdt
7%t semiconductor materials® 2)-Z% 3 glch
A ¥FA .2 2 Juminescent deviceol| &
TR ol EE T glon, Falo] MF Hayle] 2sle]
A =H4 thin filme) & 7R 48t7] )stod FHZole
molecular beam epitaxy(MBE), e-beam evaporation

phosphor filme]

fol =fo 1993W% &Y gl FAdn|(AladE

oSl Aol Sated o173 S

oAt
B ATl A xgtel
chnique 2. & <f3¢] luminescent film3

0, 12l CdS, CdSe& EBE te-
A 2t}
% 43%] annealingsl = 24] X-ray diffraction, scan-
ning electron microscopy(SEM)-& &-3led 7 A&+
27t by BEAC] ol vlel g slerhe zAbelA,
A2+l luminescent device®] Hall effect, PL spectra,
PC spectra®} sensitivity, maximum allowable power

dissipation(MAPD), response time 5-& &3 s}sch

2. A|lEM|IF

CdS,..Se, FAE A8 A ztst7] 93te] e-beam



112 5] - WA -

FAVHo 2 Y FAste] - whhg vk
o 7)ol A}8-5 A& ANELVAARS] vacuum coater
system(VI-5R)& o] &3}tk 53] e-beam %374
2 AR AR E 2AHst] FAELE AT 4
glow, Ao 2 AHe] Fuuks FHHoeR 7}
Al FWAIL 4 9USEE crucible 5 £7]92]
& 2ol Fpdtae I eks dS < 9le
el U3l

#%7F 5Nal CdSe} CdSe Htoll Z7zt B4-&
Age}l flux(AgCl)E FH7hske] 850C 2 147+ £t
A7) 2ol A g 274" ARE 2EE 5
2173 8 mm2] pellet typee] %XZ <F 10000 /b2 s}
28 7}3led target sourceE A|Zslgic) A A= tar-
get sour>Z e-beam? 7F&5#gt 2 current, 7hed
]+ source¢} £z ste] A, chamber}d] A3=
2 FAAE & aedste] wiubs Fabsiglch v
2 Pyrex 2|5 Ahg3tel s, 7|9e] 25+ 250C 2
sl9 o™ electron beam®] 7} 4E 4kV, HF{F=
25 mAR A3k oF 327k Fob FEBAh old)
AFEE oF 15X107 7 torr AEE 38}sl .o, evapo-
ration source®} 7]# Alo]e] A& 10cmE LA 8}
it} CdS =}ehe 1atme] Ar gas #4974, CdSe
utake Cd £¢17)614 550C 2 308 o A2’
F Ino 2 AFE Fa3le FAx 2AE AlFsisdch

"U

%R

3. dgdn 9 nE

34, X-ray 3|EHFL]

A AHE CdS, CdSe whate)] AATzE s}y
Sistol X-ray 3187Hg AT olw Abgd
X-rayt Cu-Kagl 5}3 1542 Ao|m] #1912 35KV,
Af= 20mAR 3hsich A7 20+ 20°904 90°,
FA £ 5= 1°/min® 3] 3455 & 7] Eslgdo)

dxelg & CdS, CdSe Zaate] A% (hk-)) w
A doll 2J3F ko] ASTM card¢} A3k hEo]
o4 SAARZ JA=ESS 4 ¢ Az YAz
EA3 " Z (00-2)Ho] $-A8kA el glo] whet
AA ] c-Fo] F|Pe] FAOR MHARLE o H
320t Ao T3 ARAFEge]l CdSE a=
4129 &, c=6.704 Ao] ™) CdSex= a=4.287 &, c=7.010
Aolsich. = dxje] W4 F peakSo] ollz]ah

Faalgabs|A], A3 Al1E, 1994

27 % - 24

WEtHA T A 7)7E A gle] AAA el Ak

S 4§ 9ler, ol HellA =9% PL peake
width7} d32] - FolAlv A2 REHE &1 ¢
sk

3.2. g2te| Morphology
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3.3. Hall Effect
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3.4. Photoluminescence

¥ 1. Hall data of CdS, CdSe thin films

Sample Carrier Mobility
concentration(cm ™%  (cm?/V-sec)
CdS(as-dep.) 9.1 X 10" 1.3X10°
CdS(Ar) 43X10M 6.6 X 10!
CdSe(as-dep.) 6.0 101 20X 10
CdSe(Cd) 7.4X10% 1.6 X107
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28 2. (@) 35 CdS cell?] photcurrent spectrum.
(b) Ar ¥3171ell 4 550C 308 E9F d=xjeld
CdS cell®] photocurrent spectrum.
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3.5. Photocurrent

FAF FA5] A% A5 $EF AL cellE
AH4-st9lc}. Photocurrentd &43s}l7] 98] 3j=2nbg
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(PAR5208)®. #Z3}1, X-Y recorderMFE, 815M)
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H 2. The energy values of the double peaks of the
as-deposited CdS cell and of the CdS cell anne-
led in Ar 1 atmosphere

Peak wavelength(nm) {energy(eV)

TK) EgV) ) ) -
As-deposited films annealed films

293 24276 510(2.4310) 509(2.4360)
501(2.4760)
250  2.4500 508(2.4406) 506(2.4500)
498(2.4900)
200 24760 508(2.4406) 499(2.4850)
496(2.5300)
150  2.5020 508(2.4406) 484(2.5100)
486(2.5510)
100 2.5280 508(2.4406)
50 2.5540
33 25628

2 715t ouf ARRE 412 FEA YEL(650
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a2 3, (a) 5335 CdSe cell®] photocurrent spectrum.
(b) Cd E-$171ell4 550T 308 FoF dx2)
CdSe cell®} photocurrent spectrum.
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3.6. Sensitivity
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3.7. Maximum Allowable power Dissipation

24 5% Ar ¥ Cd #871<l4 <A=& CdS,
CdSe b2t supply voltageel]l ©%} illumination 3
9 #AE Jepich. F928 hallgen lampE A
43ty Yol 22E 3001x, 500 Ix, 800 Ix&
A7) % supply voltageE 1 volt 2K E] H3 Z71A]A
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3.8. Response Time
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voltageol| ©H3} illumination current$}e] #.
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H# 3. Response time of CdS, CdSe thin film

Response time (120 Ix)

Sample -

Rise time (ms) Decay time (ms)
CdS(as-dep.) 35.0 37.0
CdS(Ar) 13.2 43.8
CdSe(as-dep.) 303 354
CdSe(Cd) 19.0 30.3
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ponse time-& T3+ 7}7+9] response timed =3¢

e E 30 m3ch
.4 E
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slsict. Hall effect 2423} CdS, CdSe whete w5
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Arzgl o crystal quality”} spectrum®] ubEz] 7F
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CdS % CdSe B9t Photocurrent spectrum -4
73} crystal field 322 ¥ 7= 9] splitting
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T sldlem 1 ghe] 0.024 eVolgith o] & gzt
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sponse timeZ 4 ms A EZE Yelych

[]_)'i_

k|

1. G. Celgart, R. Stegmanm and L. John, Phys. Stat.
Sol.(a) 59, 27 (1980).

2. R. H. Bube, Photoconductivity of Solids (Wiley, New
York, 1960).

3. S. Schiller, U. Heisig and S. Panzer, “ELECTRON
BEAM TECHNOLOGY” (New York, JOHN WILEY
& SONS, 1982) pp. 150-155.

4. B. Ray, II-VI Compounds (Pergamon Press, Oxford,
1969), p. 54.

5. B. Segall and D. T. F. Marple, in “Physics and Che-
mistry of II-VI compounds”, ed. by M. Aven and
J. S. Prener (North Halland, Amsterdam, 1967)
Chap. 7.

6. N. V. Joshi, Photoconductivity: Ari, Science and Te-
chnology (MARCEL DEKKER, INC., New York,
1990), p. 9.



