Aidna 3 gag Ay g 3 ga (0 S e 2 94 (e Apadi DA
Shuall dalite

O dania
Wu‘ IS QUA

A pd) Caald
PV EL VS| X DU TETXVEN Iy
OBl ala) daal) Az ) s 2

uam‘

3_)};.4 ‘;A JSEREN Lﬁ}“g uS).d :\:\3\:1)5\3]\ UABLA;J\ M\JJ ‘d\.m)]\ Y t_\Sly.m\
oSl Ll 3 3 Al Al 5l Gaibeadd) Jiais AR dpdely <l 5Ll aaie (3 ganse
st o Lghe (Al g eg pmnl) S all a0 (e 488 e ¥ 4 pual) Gailadlls (sl
A ya (5 goandl S all (e 438 1) e V) (e 3 jlaie A0S Cllia y A e dpaad A
(Organic/Inorganic).sas o sSlall 8 (5 pae e Jia el o

TIO2 o ssall 30l (30 488, Rptel a5 Al 2l ol e 51 <2l b
i LS ¢ Sol-gel o Al &y shay o juiant &5 Blee (e (el () sall 45y Hhay
A8 N Ak V) o2l A guall 5 A€ il ll Adaatia ) 0

(Bu3s dapa) dda (gpme e (e A8 Lpde) a8 o AUl el
a....n - - 3‘&“)3 Qﬁﬁ‘j ‘L..s‘)“);j‘ w....“ &S:I‘)L..\ (MYHPET) \Jn ...\ -
L AR N Ade V) eded 4 guall atliadll g A il

e A 1 Apie V) (e Asad I8 juaai 4@ 3 ¢ ki o Ja sed (A ¢ 3al)
OsSbudl 8 geme e daase 4wl e (MYHEPET) gpaall SOl
o LS Ll dpaailally dn sl pallasll 4l cwiy (Organic/Inorganic)
4 Om s i A8 el 3ol CilS 5 Aulal) s3gd 5 hnaad) Cul 611 51 Jal gl Galacial
LIM‘LJA&).\M Jaa Ec&u@@@;;yﬁudﬁwﬁc\aﬁ\ oda 39 6



High Efficiency Dye Sensitized/Metal-nanoparticle
Composite Solar Cell

By: Hanaa Omer Al-Maghamsi

Supervised By
Prof. Ahmad A. AlGamdi
Dr. El-Sayed Shalaan

ABSTRACT

A solar cell, or photovoltaic device, is a semiconductor device that consists of
a P-N junction diode, which is used to generate a usable electrical energy upon
illumination. Conventional inorganic solar cells were first developed by Chapin et al.
at Bell Laboratories in 1954, and first commercialized a few years later for the use in
space programs. Three factors affecting the future of the solar cell: efficiency,
reliability, and a substantial decrease in their fabrication costs. As a result the
photovoltaic industry has been growing rapidly.

Unfortunately, the cost of solar electricity is still greater than the cost of
electricity from the electrical grid in industrialized countries. For this reason, a new
generation of solar cell devices based on less expensive and environmentally friendly
materials such as those based on organic dyes and polymers are required. Fortunately,
synthetic chemists can produce functional materials matching the optoelectronic
properties desired. The synthesis of new functional material is of the great promises
of organic electronics. In this thesis a new dye was used to fabricate a solar cell
device. The used dye was prepared in chemistry department at King Khalid
University. The dye was used as received without any pre-treatment. The dye was
thermally evaporated as a thin solid layer (no solvent was evolved) on the Si substrate.
Before using Si substrate, the SiO, dielectric layer was chemically etched by HF for
10 seconds. Immediately a TiO, nanoprouse thin film was deposited on a fresh
etched-Si substrate by sol-gel method. The prepared Si substrate coated with TiO,
nanoporus layer was used for dye deposition. Top gold electrode was deposited on the
dye surface for electrical characterization. The current density-voltage (J-V)
characteristics of the solar cells were measured both in the dark and under different
illumination power at 30, 40 and 50 mW/cm?.



