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C-5-3 OPTICAL STABILITY STUDIES OF a― Si:H soLAR CELLS*
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Statement of the PrOblem: s01ar cells made of a― si:H made by rf capacitive glow discharge are

subject to large variations in performance depending on the cOnditions Of preparation. This has

been found to be true for the case of optical stability (OS)under pr01onged illuminatiOni some

cells show remarkable stability, while others degrade at different rates and to different degrees.

We have made studies designed to identify the causes of optical degradation.

Scope and MethQ4 0f Approach: studies of OS have been made on solar cell configurations of

glass/1TO/Pt― Si0 2ノpina― Si:H/metal and a similar structure without the p layero We made use

of graded i-layer thickness and depOsition temperature(Ts)to study the dependence of OS on

these parameterso We also made tests on cells in which the metal electrOde was replaced by ITo

to enable illumination from both sides. Another structure was a twO― cell stacked cel1 0f a―si:H

to demonstrate stability. Other parameters studied were rf power used in the depositiOn, dilutiOn

of SiHtt in H 2 and v01tage bias applied to the cell. The studies consisted of pro10nged illumination

of the cell in AM l sunlight and Obtaining IV, QE,before and after, and in some cases sIMs data。

Significant ResultS: A strong inverse dependence of OS On i-layer thickness has been established

both for p i n and i n cells, For a particular i layer used the cells remained stable up to 200 nm

thickness with respect to cell efficiency (η
)。  At higher thicknesses n decreased primaFily because

of a decrease in FF and to a lesser degree in」 sc and Voco The decrease in FF was accompanied

by a threefold increase in cell series resistance(Fig。  1), an indicatiOn Of the Staebler― wronski

effect[11. The Observed OS fOr thin i layers(<200 nm)is in agreement with prediction by Rose

[2]whO stated that for thin cells(～ 100 nm)density of states as high as～ 1017 can be tolerated

before prOblems with carrier collection arise.

We predicted and confirmed OS of stacked a― si:H cells based On the small thicknesses

normally used in such cells,

We found marked enhancement of Os by the application of increasing reverse bias and a

decrease of Os by fOrward bias apphed during light sOaking of the samples. The high internal

field at reverse bias apparently prevents the population Of traps present in the material。

Samples prepared from siHtt diluted in H 2 tend to contain more hydrogen than those

deposited from undiluted silane and have been found to be less stable than the latter. This

indicates that excess hydrogen in the samples might be associated with the traps。
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Over a range

power density of 30
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of 190-290oC of T" for a-Si:H deposited from SiHa and

to 150 mW/cm2 there were no pronounced variations in
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Figure l. DEPENDENCE OF SERIES RESISTANCE AT l VOLT FORWARD BIAS
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