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Photo-electric properties of CdS single crystals (wurtzite type) prepared by sublimation
method are reported. Measurements of photoconductivity, rise and decay characteristics
of photocurrent and their temperature dependency and conductivity glow curves are used
to determine the defect electronic levels in the crystals.
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Abstract

distinguished in terms of the defect levels.

The effect of surface treatment, which has been ignored in the case of thin samples,
on the surface conductivity and red luminescense are also described. Donor level of about
0.8 eV are supposed to localize in surface region and identification of other electronic

levels are remained unacomplished in this report.

A new model about the electronic transition is proposed in order to explain the

experimental results.
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Two types of crystals are clearly
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Fig. 1-2. Temperature dependency of photocurrent of sample 1, 1’
by the strong illumination of visible light.
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Fig. 3-5. Temperature dependence of photocurrent of sample 2, 3
and 4 by the strong illumination of visible light.
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Table. 1. Activation energy of photoconductivity

Sample number Activation energy (eV)
1 0.031 0.056 “ 0.14 0.31
1’ - 0.050 — 0.25
— 0.035 — 0.22
— 0.073 \ e —
— 0.071 : 0.17 —
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Fig. 6. Typical conductivity glow curves of sample 1 (a) and 2 (b) at
heating rate of 4.0 deg/min.
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Fig. 7. Variation of 5 as a function of the reciprocal of the max imum

conductivity temperature 7* for sample 2. A straight line has a
slope of 0.07 eV.
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Fig. 8. Variation of conductivity glow curve
of sample 1 as a function of the reciprocal
of the temperature.

12
Table. 2. Trap depth measured by
conductivity glow method
Sample | Method trap depth (eV)
number :
HRM — 0.26
GGM — 0.27
HRM 0.07 0.27
GGM I BAD 0.30
HRM 0.09 0.24
GGM BAD 0.21
HRM 0.06 0.27
GGM BAD 0.20
1000
%
100 [q\
<
é {a)
-+ -
£ (b)
3
0.30eV
1
o 4 6 8 10
T deg’ x10°

Fig. 9. Variation of conductivity glow curves

of sample 2 as a function of the reciprocal
of the temperature; (a), initial conduc-
tivity glow curve between low tempera-
ture and that of near the maximum con-
ductivity temperature at 280°K ; (b), con-
ductivity glow curve having a straight
portion of a slope of 0.30eV. Curve (b)
was obtained after cooling again the same
sample as {a) down to 180°K.
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Fig. 10. Infrared quenching effect of decay characteristics of
sample 2 at room temperature after 24 hrs. since the
illumination was removed.
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Fig. 13. Rise characteristic of the photocurrent
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visible light for 0.5 sec. at room temperature.
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Fig. 14. Rise characteristics of the photocurrent during the
strong illumination of visible light for 3 min. at
various temperature for sample 1.
(a) 168°K
—  (b) 261°K
(c) 311°K
—  (d) 368°K
B ()
B (©)
- (d)
- o (b)
[ | | |
0 | 2 3
Time (minute)
Fig. 15. Rise characteristics of the photocurrent during the

strong illumination of visible light for 3 min. at
various temperature for sample 2.
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Fig. 16. Temperature dependence of the photocurrent of sample 1
after 10 sec. and 3 min. illumination by strong visible light
with and without filter.
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Fig. 20. Decay characteristics of the photocurrent of sample 2 after the
strong illumination of visible light at various temperalure.
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Fig. 22. Temperature dependence of surface Fig. 23. Temperature dependence of surface
photocurrent of sample 1 by ultraviolet photocurrent of sample 2 by ultraviolet
illumination after chemical polishing (a) illumination after chemical polishing (a)
and mechanical polishing (b). and mechanical polishing (b).
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Fig. 24. Temperature dependence of surface Fig. 25. Temperature dependence of surface
photocurrent of sample 3 by ultraviolet photocurrent of sample 1 by ultraviolet
illumination after chemical polishing (a) illumination after chemical polishing (a)

and mechanical polishing (b). and mechanical polishing (b).
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N electron traps.

AT ANBRE S TS G 0k, XDV

fi~EBT 5 THA S5m0 b, iR conductivity glow curve #JWET HEE, o+ 7 v THE

RTwBHEFELBRE, glow curve IZk\UT

AP BEOBTN ISy 73R, W Ty 7RIS BOETH N5 v TERAINEE L D BiiA
T LR B, THREERV P 7y THEGORES NS CEE, TOREM OB A RTTREIZ T D
BHRE D EELZ RS, —JTEREIC BT, KRR F Iy 7O X » T
WEIN2EEZDBR, TOREEERCEROMCHEGT 2, oMt -~ C, BEREX
hskE 72003, 006, 0.14eV & + 5 » FHEALIX, glow curve I iem-»Tcb D EEZ L
I, AT EB 4 1k Td, 017eV ik, 014eV &l —o G T, glow curve THiH TX
femotebDEFELL N D, KM 027eV mllE S high » ook, 017eV OUERLAA
WIRISHINCE » TS L, 027eV ORI X H BIE TOMRMESEAIE LT 51
HEFEZBNRD, L LIOBEC T, R 2 = vs v rpnllbid, SRR ks B
DOEF &R L TOAIEEY S 2 Thovs, B P 7 » TGOV CHAE LGRS, LanL
Z OHERL OTE RN T B T Ty,

A LI E S R7-003eV, 014eV o b F v FHEMR IO 41215 h 5 017eV i
(.00 5%, 0.14, 0.17 eV it Woods o sReniz 014 eV OHERICHM L T b EEE 2 bR b,
LaL, 003eV o +F v 7T ROH T oL, OB OFEO BRI, X bt
T conductivity glow curve #RDH AL H A 5,

GO EEERSD & FONERO L ) OBIUITERANT D Ty FHERLANE T
INBEZEZHHT L - THMT 42 T&E 5, B Lick T, JEHIIL 0.25 eV DHERL A
B D BIENC £ %45, —JFEE 210 d5 0 THE,  HE[ 0 D BUELIANC, FHERL AT L
TOREITFET 5, BOCEVAEET 2L, TOBMOER LB THEBCEEE IR T
B OR TR L, 025eV QUL THER I 5808, KB O o i
WU e T 5,

T 2 O LU RS O, TSI 2 B REE BB T o Titde <, Fil
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WD b Ty THEMAOBEBLERN & 7o ek oW EEZ LR 5,

PERAE LT BUBHE 20~50 ame D GHUIRFS i o 72 ¥, TR B REF A OB
L, R CEIEMPL ) = F A F—~ORELNEHEHBIRL L CTETHORH LT, ZhLD/D
SWERORILKEFEBHLCLE > TR AD + 7y TEE~OBBIIIZ L A RS K
L, FE7ooas grown BENIEH B GEEI VDN E , REREFEE TR LCEFIZ X -
FEND, ZrSk L, BUREER T, FBHC ETaHoRB BRI T, B
WFBE % 7 3L P X > €, as grown DL O L O BHEFHEGEENKE <, BERERBEROMIT
MORRER L VDXV THE S, —FRMEID » Ty THEM~OEBILE 2 100 12
FroteBIn L OB TR b, HRELT, MFHCLH@EELY, B3 L AEEKRER
WENC fe o fotodh & E 2 AHEATE B, Woods™ Ik B4t 5 o conductivity glow curve
EXBHOREREOBELRE L 50, KBHOBELITE LY,

M CAEXRAE 0SS, M7y THEM OBFILELHTHEML, BEEREL L TEbR
Ay, L LZodEd, 100°0C L BoXCER O B D —ECRE Lo,
EHIZHOERG LB E LD L@ 220 THHOT, BMUPEXRHO L XONREROTS
Lo LR Ty TEMICEFABEIh AR C I o TRES RS EE LD B,
Fig. 13 o X 53k 2 o b b0 B, BEREL DL 500 520 TH HHIE, Z0F)
R L BEFE 20N, B CAEEREROREL Fig. 1300 X 51, b LY ML Y
L HPCESCHCRET 5, Fr —MOBREMEFFONREEROLYL D, WEEECOLT,
Rivkin'® o &7 5 5,

WO L D ik T, %Eﬁw%SWCquM&hf”¢ 58 %%, CdSe 1o\ T
Bube®” 285 LT %, 20 RFOBARIEL, EALOFTMHE~ ORI RIS 7 51k
EL—FULTWABHEIT XY, Haik, ZoBigun, XEMHOE EiLT» 7R 5ELD
ERrRET oo oot FE2 5, 2o THIL Bube offE s —8T 2, kI OHHEOHE
PR L VLD, RGO LFETIET & » TELT 5 & EZ HFEL TER,

CdS Bl X e a4 % &, RENOBTREAMOBHEIC X > THEL Tuw <,
Fig. 28 #7241 Fig. 29 =57 e 2T E2 5 &,

1 SEANEW X2 s, BMHBCHsrENLE, 5y 7XRACBTFVREEAL, 177
DBFILEABCEA LTV, Lkdio TEEEhoEHET LML T 5,

2. DECHMHESL Ty TICHEIR, 1Ty TROBTLOBEAENRLILS
&, fRERADBET OBHROGENEEFEC 5, - ONHEUROEE, 7y Tb o
gy & bl T, EEBEORTIRET 5,

3. FTF oy TERICEFEGE OB E L, RACEEFOE T ORES
T %, ShL, PFy TEIRCEASTEHE~NHR IR 2T X B,

HEMIU Eom {BH/OBBOMEE TH 5, EBRERND Jhb OB KR E
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W BN TE B, BV EERBHBE OB s T, WIEEEOME 1 & 2 oE oM
SO AMESLE P Ty TERCETOFMSGOR IO EE LR B, L L, AMIE
oo e e Uchiud, RE 212 25y TEEMOL G, WENEL THLHAY
LT B,

TR ORI 5T, BB 3 b OBV b L ClIs » T 3, REHEELEH
mﬂmiorﬁt<%m¢5$m,ﬁéﬁﬁ®mﬁ BELEL TR EE LB D, BEK
BT & > €, RIS AE AT 5O, Ge, St OV T L HMBRTV5, CdS Itk
WTLIEERTH B & TuE, RELERIBLT5THAS 9,

FAFENer L0 BRI LR 22 B s X T Aoy, Bryant®™ 4503 0.78~0.78 um
OFRIGL, BIEWRio s A I 18eV DHEALIT X 5 L L1, BV 3 &y, AR g
Wz TR R T 2 b Xy, SRR 2308 2 DR OFAESFE L THY
TE D, FIEEHIZ L - T, OB U T, EEETFAYENT2HELTE 50D TH 5,
FHCERPM ORI L THE L R T 5305 2 OMERLIK L - THWIAATHED £ 5 Hid
WhH iz I T Te,

FI MU X > CTE 5 08eV OBEMLLL, FROFBHOWD T rd L AL 2 E 5
7y, F T ORISR o T, AR RIS T MBS B 5,

5 #& i

LLEoFERRGER L BE LD, AR ORI %157,

L REROBMEREC ST, FLWIRERFEYE T 88 L% 5 Tlhuvgidhe i
WHERT, FLTC, HBEROBEMKEE L D003, 005, 014, 025eV 0= 5 1§ —#afy
"B R,

2. conductivity glow curve L b, 0.07eV, 027e¢V 0BT + T » THMNRF o7, F
7z, 0.07eV DM 2 LGS L, T ThRUHERAR VG X,

3. W\ b Ty THERLE BT AT IOERIR O E RN S K, Aok TR
KED T,

4. B P Ty TEEM A ST, BEERRRM oL EFOREROIL Y EL, %
N B E IR ED > o,

5. b OEBRKRL, MERORRN DS EENAN OB T OB X > CHWT 5
E Y DS N W L M Ty THEMANOERT ORI ZRN TH 2 LEZ HFIT L > T
T HHENTE 5,

6. WMVCAEXRINTR T, FRU FORERM CREMSR 22 AT 258,
EEMRE ClE e, LD b T v THEEBICT 5 TH 5,

7. HHICHBMOETF A= oMM L CHRBL, ZHTRIEE LR L2 M,
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Wiz,

8. HAMRMEATC X AR, BRABIC X - CEIET AL 0L E S Tl DB
7o FloINb OBEBOWELSI, AEBECHE L Thxy,

9. FREFEEOFEHEAUBC L 2880 RKE foilifhiy, BHEEOELL FlokEr T

10. 0.8eV @ Ny —¥E(IE, T ABIC T L, EWMRBCBGR UL TH 248
VAP SY /AR

11. 4#HoMEE LT, fxoflodka s Lo, X0 {EHE T conduc-
tivity glow curve o5, KEFHO IS L0, WEHEO XY BEiOEB AR o, 2
iR OHERT & BRI R & o> identification, RENEE, HRAEFBK L 08eV Fi —#EMD
MIOBIROTEN &, HoRM i FEOIT & 5 CAS M5 0 M IT e o (RS 2 51T % F
TELS

R EGEEE DM > T, RIAFRCEZXAFE L CF & - EERNIZ X Co, 3ER-u
EHLTCCNICERE, FFERo—Ha2 MmN L T cEhE, WmIFEoRAES CdS i
ge 7 — TR L £,
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