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The Optical Characteristics of CdS Thin Films and Powders
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Abstract

In order to characterize the optical properties of CdS thin films and CdS powders, the following
experiments were performed: CdS wurtzite thin films were made using 99.99% CdS (Aldrich) powder
and the AIO, membranes in 7 x 10° torr (here, the average vacuum coating speed is 1 A/sec.). The sur-
face states of CdS nano-particles with dimensions of 3.87 nm were studied through the fluorescence
spectroscopy. From the resulting spectra exhibited, we can see a sharp fluorescence at 451 nm arising
from the excitons on the CdS thin films, compared with the 448nm peak of the CdS powders.
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Fig. 1. Systematic diagram of CdS thin film with
Rh catalyst as a photocell.”
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Fig. 2. 1) SEM view of CdS powders. 2) Energy
dispersive X-ray spectrometric analysis (right) with
the presence of (Cd, S) on CdS pellet.
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Fig. 3. Systematic diagram (left) of AlO, template
and vacuum coater (right) for the CdS nano-
structure fabrication.

Eqtoll = 7 x 10 torr 7}X] 2] W3} 9ldeh. 2%
42 boatol] CdS & Y31, shutter 5 F-&
Aol A At 5VE TAT AFE 5B

oF AR FrpA AL | X8| 7|3} FH3
QF = F shutter 2 Go]FYUT}. 2% A =] AFH
7} Z7}8kei2EE boat W] A|B7} We|orl §lo]
Urbes Aol AN wE 53 L2271
717 XYL, Bd FEASES 1 AR A5
EE 106000 % THAIAE. FEEE e F
A7y ARSE A2 W37t 5H AN, AS7)
ep wpute] AZe] Wiske Rrste] AS7)E K
wA HE FAE AR, 7 EHE Fe
2 S5 0.1 A Wzt sl FAE e
CdS+= &% AefellA 7]8H= o] F7bel 3w,
°] 714l CdSE boat $lell A=% 7]de A &5
o] oA A2 JAFHA g FAsA.
7|HL- Zetol = felgin oy AbsletEul g
g AHEsk

oft

2Zay 5y

i

X-Al SA . A3k W CdS £EA %, Sio, -
22 9o ZHE CdS Wt Ao, TS o]
3le] AE CdS A ES X-Al - AE (X-ray
powder diffraction pattern; X-ray source: CuKa
monochromatic radiation)2 ZF2ALe] 3A7]
(Philips diffractometer) - o] §-3}o] SAs}H o,
42 AATEEHE deldl Amet A
AFE =z a8 sh}el LAZY-PULVERIX(the
computer program LAZY-PULVERIX)" o] 2]} A]
Axbe Z=8] mek $AE vlasled A=
=& gl

bt S, AR (Scanning electron mi-
croscope; SEM)S o] 43} Y FB o] 3AS o
=2 Z2 AA= S Ao, 3% o =
21 cds e HAAE olfekel ol el
FZA et H#A 7} 2 v, AFEE o] 83
of uhat Fr o] AH-Z AT Al oFd T
2] Ho|ZE AL&-3te] SEM stubsel] ZAGA| 7},
Anatech sputter coater S ©]-4-3}o] 20 nm-AuE F
gk, FR 3FAE FAHRA, Phillips 505



A1949 13, 2008

microscope & o|-&3}e] Aglt}. SEM b Alx1S
ol4ate] Cds wtute] Ewle] sl EAFAE
BISAE. , oulA] B4 XA $H 2
(Energy  dispersive

X-ray  spectroscopy(EDX)

analysis - Kevex Super 8000 Microanalyzer) S %
A Az cd2 Ak s EAE el ¢
Cds uhete] FRAE HEE 2RI

3 A, cds FBA
Cary exitation, Oriel emission monochromator <}
Oriel 350-w Xe lamp 7} 2%l Spectrofluorimeter
2 hgssE. g9 A0 2L 0 A=
= gAE B, 0 g o) AgA Aol
w, b ] &) F3412 monochromator

o8-8ty ¥gupat-g PMTell A7 3.

A=) & = O
e I

I

.E R EE

Cds et 8 3

Fig. 4= o34l AlO, 3ol CdSE F23) ¥,
Au 545 IR A|H F1°] SEM3} EDX AR
o[c}. Fig. 4. Dol MAH S22 Cdse) w7
o 2 2181 AlO, (2 50 um Z o]} o 20
nm 27 2] 94 I ) 9o g =719
W7E A, SRS el o)
Al 4z 2715 2R 4 ddde. 27
Alge M= A Ak e o] 83 v
FE e} e sfolo] & A 234 F Fhgl o, 5
ATF-elA] ALE A o]t

Fig. 4. 2)¢} Table 1> 33HE Hl=A] CdSE

Fig. 4. 1) SEM view of CdS thin films on the AlO,
template. 2) Energy dispersive X-ray spectrometric
analysis (right) with the presence of (Cd, S) on CdS
thin films on the AIOQ, template.
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Table 1. Energy dispersive X-ray spectrometry
analysis of CdS thin films on AlO, template and
CdS powders (Fig. 2 & 4)

. % %
Element Line Type Weight Cnt/s Atomic
S Powders 1696 7745 41.73
“ Thin Films 9.87 7244 42.16
cd Powders  83.04 153.77 58.27
® Thin Films 46.49 14293 57.84
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Fig. 5. 1) X-ray diffraction pattern of the CdS
powder. 2) X-ray diffraction trace of the CdS thin
films on the AIO, membrane. 3) X-ray diffraction
trace of the AlIO, membrane.
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Fig. 6. (002) peak on the X-ray diffraction pattern
of the CdS thin films.
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Fig. 7. (Top) Photoluminescence of CdS thin films
on the AlO, template. (Bottom) Excitation peaks of
CdS powder and CdS thin films on the AlO,
template.
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Fig. 8. Excitation peaks for CdS quantum dot and
CdS thin film sizes (Our experimental data is in the
dotted line).
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