CHAPTER 1

INTRODUCTION

Chalcopyrite semiconductors CulnSe, (CIS) and its alloy with Ga, namely,
Cu(In,Ga)Se, [CIGS] have been prq\vt:' be effective absorbers for thin film solar
cells. The high efficiencies ojf;sg(ln,ﬁa% Im solar cells have been achieved
when the device structuroa:‘oéﬁmeglas@o/Cu(In,Ga)Sez/cdS/ZnO(Al).
nust be faBricat\ed by specific technique. The

In addition, each layer o

Mo back contact is t

a soda-lime glass by dc-magnetron

sputtering. The CIGS lal is de ositeg& either by physical vapor

deposition under high;/ al}ic precursor film and followed

by selenisation. A thin buff: l‘ﬁy}tf: df:'f |
Jl{f’j. o

deposition (CBD) techniqu a@ﬁmm@ed ZnO0 transparent conducting film

deposited by rf-magnetron sputtering fgcmare used for the front layers of the

posited by the chemical bath

device. The CBD of:CdS_is commoniy-used-i-sotai-cet fabrication. In this work,

the influence of the D-CdS buffer

tlﬂ CIGS thin film solar cell
performance has been examined via the, current-vbltage (I-V) characteristics.
Development oﬂu%f@nﬂﬂ%@ w Hd’;]s@xﬁag of the mechanisms
which control thi-,u photovoltaic performance. Analysis of I-V ©haracteristics is the
most im@tm aoﬁﬁl&im sﬂ‘llrufa gd sle-ll;]m @eg-lmere to examine
the curren? transport mechanism in the Mo/CIGS/CdS/ZnO solar cells. The CBD-
CdS having different properties i.e., the thickness and the impurity concentration in
the CdS layer were used as the buffer layer in a number of CIGS solar cells.

The objective of this thesis was to characterize the I-V characteristics and to
investigate the influence of the bulk properties of the CBD-CdS layer on the CIGS

solar cell performance. The standard and temperature dependent of I-V
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characteristics were performed. The I-V characteristics in dark and in illumination
were characterized to obtain the standard diode parameters; ideality factor, series
resistance and the reverse saturation current which is related to the current transport
mechanism. By increasing the impurity concentration or the thickness of the CBD-
CdS layer, the effect dominant was the appearance of a crossover effect in the I-V
characteristics. The degree of crossover effect was found to increase with the
impurities-introduced defects. Whg nough number of impurities are found

in the CdS layer by 1ncrease‘m_qgness ver appears at room temperature.

The most of high efficienc ~sol ce Wsexhlblt a near superposition of
the I-V characteristics, i.e% a sligh 7/ Ve .%ese seem to exist an optimal
: k' layer to achieve the high solar cell

number of defects or.4
performance.

However, thes
heterojunction thin film
&E‘ju@n&hmism. The compositional and
doping variations ig :t{le Cu(‘Iil;GgSef,% -ﬁtes!‘at the interface and in the

Y

bulk, localized growt! defects, stress induced defects f

exact physical interpretati

onductive lger and the Mo/CIGS back
contact must be considerédes
Thepro%urfdl ’g Ilrgjigj w %J q ﬂ ﬁ
. et % i ea‘( e SLG/Mo/ Cu
T e

- to investigate the electrical properties of the CIGS-based solar cells by

interfacial layer, the Z O transpare

using different bulk properties of the CBD-CdS buffer layers
- to analyze the I-V characteristics dependent on temperature and light

intensity
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- to describe the current transport mechanism for obtain the model of
the junction formation of the SLG/Mo/CIGS/CdS/ZnO(Al)/Ni-Al
heterojunction thin film solar cell.

This thesis is divided into three parts. The first part provides theoretical

background of semiconductor properties and the current understanding of the
homojunction and heterojunction thin film solar cells. These are included in Chapter

2 and 3. The second part described

N/

which involve the fabrication tec!

which include dark and Mﬂstic both at room (fixed)
temperature and temperat; hendent. The rt of this thesis, Chapter 5 and
6, describes the expe S 7of the I-V characteristics.

Discussion and a mode e device are also included.
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