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W.Y.Kim, H.Tasaki, H.Takei , M.Konagai-, K.Takahashi

Department of Physical ElectronicsrTokyo Institute of Technology Ohokayama,

Meguroku, Tokyo 152r Japan
7f

K.K.Denkaihaku Kogyo, 363 Arakawa, Takahagir Ibaraki t 318, Japan

High conversion efficiency a-Si:H solar cells were fabricated using a

newly developed separate chamber photo-CVD system. The new system, which

consi-sts of three separate reaction chambers and one loading chamber as

shown in Fi-g.1, reduees the contamination of the dopant elements as well as

oxygen and ni-trogen in the i-layer. The distributions of boron atoms in the

cell- fabrieated by a separate chamber photo-CVD system and a single photo-

CVD system are shown in Fig.2. The slope of the boron profile at the p/i
interface of the separate chamber photo-CVD system is sharper than that of
a single photo-CVD system. Furthermore, the concentration of boron in the

i-layer is greatly reduced by a magnitude of 2x1 01 
5.^-3. This boron

concentration profile j-n the i-1ayer fabricated by the separate chamber

photo-CVD system is lower than that in solar cells fabricated by a plasma-

CVD system with three separate reaction chambers. Thus the effect of ion

bombardment from the susceptor or the wal1 of the reacti-on chamber, present

in a plasma-CVD system, is considerably avoided with the separate chamber

photo-CVD system.

In this paper, a-Si:H solar cells with a gtass/t0O/ p(SiC)itr(uc)/metal
structure were fabricated and their properties were examined. For a pin-
type a-Si:H solar cell, the p-layer and p/i interface are very important
for solar cell- performance, especially when using a-SiC:H in the p-layer.
In order to mj-nimize the interface l-osses at the hetero-juncti-on, a carbon

graded layer was introduced at the p/i interface. Figure 3 shows the
variation of the sol-ar cell parameters with the changes of BZH6 to Si2H6

ratio in the p-layer. In the range of 3 to /+7" of BZH6, over1O7" conversion
efficienej-es were constantly achieved, which indicated that the presenee of
B"H^ not only lowered the resistivity of the p-layer but also reduced the

lovqLU

p/i interface states. Figure /r shows the illuminated (aU-t rlOOmW/ c^t) I-V
characteri-stics of the a-Si:H solar cell with the highest conversion

efflciency of 10.57..



In concl-usion, we have f abricated solar cell,s using the newly

d.eveloped separate chanber photo-CVD system. By nininizing the effect of

the inpr:ri-ties in the i-layer and optinizing condltions al' the p-layer and

pli interface, the high efficiency of 1O.5% was achieved. The superior

perfornance of the a-Si:H solar eells denonstrated that the separate

chanber photo-CVD teehnique is a pronising roethod for fabricating high

quality a-Si:H solar cells.

Fig. 1 Schenatic diagram of

separate chanber photo-CVD
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systen
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Fig.3 Variation of the so■ar ce■■

parameters as a function of the B2H6

tO Si2H6 ratio ■n the p―■ayer
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Fig.2 The distribution of boron

atorns i-n the a-Si : iI solar ceIl
fabricated by photo-CVD

20・ 0

15・0

Vss = 0.876(V)
f t. ' f 7.t 7lmA/cm?l

A 
' 

Aq

FF 3 U.OO/

EFF = 10.5 (%)

AREA 3'3(mm2)

VOLTA6E(V)

I■■1lminated I―V characteristics

highest effic■ ency a― Si:H so■ar

〔
〔
Ｌ
い０
ヽ
い
ｇ
』ｏ
一
【こ

Ｚ
〇
一
い
く
Ｌ
一
Ｚ
国
０
２
０
０
　
Ｚ
Ｏ
∝
〇
●

ぅ″

　

　

０
１
　

　

　

０
１

一０≧
。抑

Ｆ
ｒ
』ヾ

く
ｒ
一
。
コ

‐ ０

　

　

３

（ド
）Ｌ
Ｌ
ロ

07

Ｌ
Ｌ

Ｆ
Ｅ
ミ
＜
Ｅ
｝
卜
ｚ
Ш
α
∝
⊃
０

Fig,4

of the

ce■■

pressure mercury lornp

qり art2 91CSS


