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Solar cells are devices
which convert solar energy
directly into electricity via
the photovoltaic effect.
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Silicon solar cells
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Gomputer Chips on a Wafer and Silicon Solar Gells




Objectives

To Iincrease efficiency of semiconductor structure In
photo-voltaic conversion we apply widening of the
depletion region on the junction using additional
Intrinsic semiconductor layer.

In this work we describe our experiments with
growth of PIN In,O,/I-Si/p-Si structure using the
low-pressure plasma sputtering method and after-
deposition annealing process:. Vacuum-Photo-
thermal Processing (VPP).




A cross-section of the PIN diode-based PV
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Schematic of the PV structure
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Solar light spectral distribution
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Sneet plasmea sputienng metiod
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Schematic diagram of the experiment.
A. Axelevitch et al., 7th IPS
Conference, Israel, 2004
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G. Golan et al, Plasma Devices and
Operations, 10/4, 2002 (251-261)



Acfive Technological Parameters

P - Argon pressure: (5-50)*10-4 Torr
/s - Substrate temperature: 50 - 250°C

/., - Electromagnet current: 2.5 -4.5 A
/c - Cathode current: 17 — 18 A

V, — Anode voltage: 20 — 40V
/ ,— Discharge current: 0.5 -4.5A
V-— Sputtering voltage: 0.8 — 2.0 kV



Simultaneous action of high energetic
photons and electrons in vacuum has the
synergetic effect and significantly modify
electron properties of the affected material, its
surface structure and internal composition.
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G. Golan, A. Axelevitch, Microelectronics
Journal 37, 2006 (459-473)




Vacuum Photo-thermal Processing (VPP)




Homogenization of Coating Parameters

Sheet resistance, 0/s0

In, O, thin film sheet resistance before (upper) and after (lower) the VPP

G. Golan et al, J. of Optoelectronics
and Advanced Mat., 1/4, 1999 (69-808)
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VPP treatment of me strctur ]

Before VPP

After VPP

G. Golan et al, Proc. of MIEL 2004, Nish,
Serbia and Montegro, 2004 (425-428)



Testmg of the PV structures




Interferential picture of investigated
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Transparency of deposited films
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ELECTRON ENERGY
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Energetic diagram for PV cell
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Short circuit current, mA

Basic measured parameters
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Maximum Power, 10° W/icm?

Basic calculated parameters
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Short circuit current, mA

Temperature influence omn
basic PV parameters
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Conclusions

Optical and electrical properties of the
deposited films were investigated using
laboratory equipment. It was found that the
bandgap of the intrinsic silicon layer is equal
to 1.3 eV and bandgap of the emitter layer

(In,O3) equals to 3.04 eV.

Resistivity of the

obtained emitter layer was equal to 5.24.10-3

Q-cm. Efficiency of the p
was no more 0.2 %. The
show feasibility to grow

notovoltaic structures
orepared samples
nhotovoltaic devices

using the sheet plasma sputtering method.



