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ABSTRACT

In the glass/TCO/p-i-n a-Si/Al type of amorphous silicon solar cell, the effects on
solar cell efficiency and metastability for the various kinds of TCO analyzed by
SAM and ESCA, which was used to measure the diffusion profiles of In and Sn and the
Fermi energy shifts in the TCO/p interface respectively. Indium which diffused into a-
Si p-layer did not have any significant effects on the Fermi level shift of p-layer when
the content of B, Hs / SiH, in p-layer was at 1 gas %. The cell fabricated on SnO,
turned out to have the best cell photovoltaic characteristics. ITO fabricated by elect-
ron beam deposition system, which was shown to have the greatest rate of diffusion of

Indium in ITO/p interface produced the worst metastability among the cells tested.
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Table 1. Characteristics of Dif-

ferent Transparent Cond-

uctive 0Oxides

Transmitt—

Sheet

Resistance ance

(Q/sg.) (/;,at550nm)
ITO(SP) 16.0 89.5
ITO (EB) 18.0 83.4
ITO(Corning) 16.0 83.0
Sn_Og 24.0 78.0
ITOo/Pd 18.0 65.0
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Table 2 Deposition Parameters of

P,1,n TLayers

p-layer i-layern-layer

Deposition Distance(em) 5 5 5
250 250 250
31 44 35
Chamber Pressure(Torr) 0.6 0.8 0.8
Total Flow Rate(sccm) 100 100 100
B,He/SiH,(gas %) 1

CH,/SiH,(gas %) 400

PHy /SiH,(gas %) 1
Deposition Rate(;\/sec) 0.6 0.8 0.6
Film Thickness(A) 100 4,800 500

Substrate Temperature(T)
RF Power Density(mW/ed)
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Table 3. Photovoltaic Characteristics
of a=Si:H Cells Fabricated
on Di fferent Transparent
Conductive Oxides

Voc(V) Jsc(mA/ad)  FF(%) Ef£. (%)
ITO(EB) 0.77 1.8 51.3 4.6
ITO(Corning)  0.77 10.7 51.8 4.3
SN0, 0.78 12.4 52.0 5.0
ITO/Pd 0.75 8.3 6.1 3.5

Under AM1, Cell Area 0.04cd
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