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Fabrication of CdS Using Chemical Bath Deposition for CIGS Solar Cell Application

Ackaluk Talubnak
Dr. Sutichai Chaisitsak  Advisor
Academic Year 2004

Abstract

This project was conducted to study the preparation and determine the characteristics of
CdS thin films deposited on slide glass substrates by chemical bath deposition (CBD) method.
The starting solution for CdS was prepared from a mixture of CdSO, , SC(NH,) and
NH,OH. The temperature and quantity of the starting solution were optimized by comparing
results obtained from different conditions. A scanning electron microscope was used to evaluate
the surface morphology of the thin films. The film thickness was measured to estimate the
deposited rate. The optical transmittance was used to calculate the optical energy gap of the films.
In this project , moreover , the solar cell efficiency measurement program , the resistivity
measurement program and the energy gap calculate program were created by using LabVIEW

software to develop the mean
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1. CdSO, = 0.125¢g (0.0015mol/1)
2. Ammonia = 35.112 (1.5 mol/l)

3. Thiourea = 1.522¢g (0.05mol/1)
4. Temp = 70.°C 18z 80

(1). Ngungll 70°C
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nlesidudmsawuvesilanuna figamgil 70 °c uaz 80°C
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4.4.50153A Energy gap v0aany1a
11339 Energy gap 9ihmsaiuin Taeld Tsunsudiuian Energy gap ¥4
fna - | -
Hdwun 718 salduueiisaulefeflauindiwiouoenuuduiiuidunsiguamw

Alegannwnaie lns SEM

1. CdSO, = 0.125g (0.0015mol/1)
2. Thiourea = 1.522 g (0.05 mol/1)
3. Ammonia = 35.112 (1.5 mol/l)
4. Temp. 7 0°C uny 8Q°G
5. Time = 20 min
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1. CdSO, = 0.125g (0.0015mol/1)
2. Thiourea = 1.522 ¢ (0.05mol/1)
3. Ammonia = 35.112 (1.5 mol/l)

4. Temp. ” 30°C

5. Time = 10min
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%m: 471179

Radiation = 1.540598

Quality : Indexed

| cds
|

!
i

Cadmium Sulfide

Lattice : Orthorhombic Mol. weight = 144.47

S.G.: Pnnn (48) Volume [CD] = 2935.00

a= 14.31500 Dx = 7.356
b= 14.07400 :

c= 14.56800

a/b= 1.01712 Z= 90

c/b = 1.03510

SAMPLE PREPARATION : Prepared by reaction between CdO and S 02

gas.

GENERAL COMMENTS : Reference reports reflection 1.1593 out of order
between 1.1586 and 1.1252.

COLOR : Yellow

ANALYSIS : Chemical analysis (wt.%): S 21.8.

GENERAL COMMENTS : Transforms to hexagonal phase after lengthy room
temperature exposure.

*J, Solid State Chem., volume 80, page 75, (1989) primary reference :
Kizilyalli, M., Bilgin, M., Usanmaz, A.

Radiation : CuKa } Filter : Not specified

Lambda : 1.54180 | d-sp : Guinier

| SSIFOM : F30= 2(0.0370,402) r
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Radiation = 1540588

Quality : High

Greenockite, syn / Cadmium Sulfide cadmium yellow C.1. Pigment Orange 20
C.1. Pigment Yellow 37

Lattice : Hexagonal Mol. weight = 144.47
S.G.: P83mc  (186) Volume [CD] = 99.79
a= 4.14092 N 1 Dx = 4.808

Dm= 4820
c= 6.71880

ADDITIONAL PATTERN : To replace 1-780 and 6-314.
COLCR : Yellow
OPTICAL DATA : B=2.506, Q=2.528, Sign=+

; *J. Mater. Sci. Lett., volume 6, page 1443, (1987) primary reference :
Razik, N.

*Dana’s System of Mineralogy, 7th Ed., volume 0, page 228, (1944) optical
data : .

I

Radiation : | Filter : Not specified
1 d-sp: Not given

| SS/FOM : F30=329(0.0023.40) Internal standard : Si
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’ Pattern : 80-19 Radiation = 1.540598
| cds 2h| i n| k|
26.547| 100 1 1 1
30748 22 2 0 0
Cadmium Sulfide 44.040( 47 2 2 o]
52163} 33 3 1 1
54.671 5 2 2 2
64.043 6 4 0 0
70594 10 3 3 1
72715 4 4 2 0
Lattice : Face-centered cubic Moi. weight = 144.47 80993 10 @ 2 2
87.069 6 5 1 1
$.G.: F43m (216) Volume [CDJ = 196.22
T
a= 581100 & Dx = 4890
Z= 4 Hicor= 14.06

ICSD COLLECTION CODE : 067789
REMARKS FROM ICSD : REM  THE.
TEST FROM ICSD : No R value given.

TEST FROM ICSD : At least one TF missing.

“Calculated from ICSD using POWD-12++, (1997) primary reference :

*Phys. Rev. B: Condens. Matter, volume 46, page 10086, (1992) : |
Yeh, C., Lu, ZW., Froyen, S,, Zunger, A. i

Radiation : CuKa1 Filter : Not specified
Lambda : 1.54060 d-sp : Caiculated spacings
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