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Abstract :

In this research was fabricated Snin/c-Si Hetrojunction Solar Cell, where Snin/c-
Si heterojunction Solar Cell fabricated by deposition of Snin film with thickness
500 nm on c-Si by using thermal evaporation. Electrical properties of Snin thin
film include d.c conductivity and Hall effect at different annealing temperature .
From d.c conductivity found the electrical activation energies Ea: and Ea. increase
with increasing of annealing temperature from 323K to 348K.

From 1I-V characteristics, measurements efficiency of the found increasing from
(1.5 to 4.67)% with increasing of annealing temperature .
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Introduction

Recently, high-guality epitaxial growth of Snln and related materials on (111)
ariented Si substrates has been accomplished by incorporating thin intermediate
BalF2i{Cal2 lavers. 1, 2 Heteroepitaxial growth of Snln on silicon takes advantage of
silicon infegration technology 1o obtain inexpensive photonic devices Snin layvers
grown heterocpitaxially on Si(111} have been fabricated.[1,4] in this paper we will
present deposition Seln thin film fabricated by the thermal evaporation technique.
separated by ajunction with a built-in ek,

Onee separated, they arrive as majority carriers on the opposite sides of the
junction. This excess majority carrier concentration is responsible for the creation of
voltage across the external circuit, 1y load is attached 1o this circuit a current starts to
flow, and useful work[2]. Snln/c-Si this is solar cell prepared lrom deposition Snln
over erystal silivon {e-Si) , Saln alloy ingredient from 30% Sn and 30% In.

A solar cell is a large-area p-n junction structure designed to convert the sun light
into electrie current elliciently, Solar cells use the photavoliaic effect.  whereby
excess photogenerated minority carriers are  influence the performance  of the
device|3,6]. Figure (1) shows the |-V characteristics of a solar cell in the dark and
under illumination.
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Figure (1) [V Curve of the Solar Cell in Dark and under Hlumination
parameter of interest is the Fill factor given hy the relation| 3]

FE=V, L Viely

The photovoltaic conversion efTiciency is anather important parameter. It is a measure
of the amount of light cnergy that is converted into electrical energy and 1s given by.

N =P/Pia =FFX [o. X V& /Py
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where P, is the area of the maximum power rectangle, and Pin is the incident
power|3|

Experimental Work
Substrates ol r-tvpe single crystal Siowaltrs of resistvity 3 (£2-cm)

and orientation (111) were used in the present study, After seribing these wafers into
small pieces (typically Tem x (héem in size), with one surface polished with 211F:
AHNO;: 3CH;CO0H mixture (3:5:3) were cleaned ultrasonically by dipping in
distilled water, acetone and isopropyl] alcohol alternately. After cleaning, the samples
were oxidized in dry oxygen |3]. The lilms of Snin were prepared by thermal
evaporation in vacuum ol the order of 107 torr, the rate of evaporation was =8
nmdmin, ente clean silicon mirror-like side substrates at room temperature {~30K).
The average thicknesses ol the deposits were determined by microbalance method.
The maximum error in the determination of thickness was of the arder of 10%
estimates] for the thinnest films (Snoln /Si 1ilms of thickness 304 nm). Ohmic conlacts
of Al Study On the Electrical Properties Snin /Si Heterojunction aluminum [4] were
evaporaled on the silicon side and Snln/Si side,

Result And Discussion
D.C conductivity of a-Se laver

The de conductivity far a-Se films has been studied as a functian of 10067,
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Fig (27 Ling as a fuaccon of 1000°T for Saln films

Tablel!} TXC activaticn energy

Rang Temp. | Ea(eV) | Rang Temp. |

(&) = ®) .8
291-333 0.17 333-383
291-333 0.3 291-333
291-333 0.324 291-333

Table {1) shows the effect of annealing temperatures on (ba:, Fz;) au {1,322
and 348K ) for Snln. It 18 found that the aclivation energy tends to increasing with the
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increasing of the annealing temperature. This increasing is obviously due to the
increasing in the energy gup. which may be due to the dense in the V.B &C.B, The
effect is shown clearly by the improvement in crvstallinity during annealing see
Fig.(2).

I-V characteristics

A lypical current-voltage (1-V) characteristic for forward and reverse hias
of Snln/m-Si heterojunction is shown in Fig. 3. In the forward bias the current
increases expanentially with voltage as expected. Bul in reverse hias, the current was
found to increase slowly with valtage (soft breakdown) and did not show any trend
ol saturation or sharp breakdown. This could be due 1o the domination of edge
leakage current which is caused by the sharp edge at the periphery of the contact and
also due to the generation of excess carriers in the depletion region at higher fields,

—— la=RK.1
—— Tam02%
A‘L N
l Tae34%¢ |
94

current density|malem )
o
.i

Figure (1) -V charaeteristics for Saln fe-Si heterojunction Sclar Cell at forwaerd and reverse bias
voltagz at different annealing temperatures

Table (2): Values efliciency (%) fur Saln f¢-Si heterojunction Salar Cell with ditferent anmealing
lemperalires
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Energy Band Diagram for Snlnfc-Se HJs :

To understand adequately the current transpart mechanism of heterojunction, the
band lineup is necessary. So many investigations on the hand lineup of many of Hls
were reported |3] .

In our study we suggest the construction of Suln / Si HJ band lineup with the aid of
de-conductivity, optical encrgy gap and C-V measurements. Al a heterojunction, each
of the semiconductor may be doped n-lype or p-type, so there are four possible
combinations. namely n-N, p-P (isatypejand N-p, P-n {anisetype) junctions, where the
capital letter reler wo the wider band gap[6.7].

In this wark, the heterojunction Snlnn-Si was lormed which is an abrupl
heterojunction,
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Fig(4):Lrergy Bard Diagram tor Snlne-5i Heterejuretion Solar Cell
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