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Recentlyrmany attentions have been paid for amorphous-sllicon (a-Si) films prepared by glow-

discharge decompositlon of silane because they exhlbit electrical and optlcal properties that are

sinLlar to those of crystal-line senlconductors. In this paper, hte propose and verLfy experimentally

a novel a-Sl lmage sensor, which utiLlzes the high perfornance of a-Sl thin filn rrrl'2), high

photo-conductivity of a-Si and high dark-resistlvity of a-Si.

Figure l- shows a unlt cel1 structure of a proposed image sensor. The cell conslsts of an a-Si

FET, an a-Si photo-conductor and an MOS capacitor. Fabrlcation procedures were descrtUea etsewtrer3l

Wtril-e the evaporated aLuminum is etched off from the active n a-Si of the photo-conductor, the

aluminum l-s remalned on the active n a-Si of the FET, acts as a gate el-ectrode and stops the

incident light. The equlvalent clrcuit becomes as shown ln Ftg,2. Thls device oPerates as follows:

whlle the FET is off the current whLch fl-ows through the photo-conductot ls accumulated in the

capacltor, and when the FET turns on, these accumulated charges are dlscharged lnstantaneousl-y.

lltren CR tlme constant of the capacitace and dark-reslstance of the photo-conductor ls much l-onger

than a pertod of clock pulse, anplitude of current packet passLng through the FET is propotional

to the l-ntensity of illuninatlon. Thus, by application of clock pulse traln to the cel-1-array

successlvely, we can pick-up one-dimensional or two-dLmensional image.

Flgure 3 shows a photograph of the prototype 8-bits lmage sensor. Channel wldth and length

of the FET were 100pm and 1-0pu, respectlvel-y, and width, length and thickness of the photo-

conductor were 670pm, 10Fn and 0.13prn, respectLvely, and storage capacitor was 6.lpF.
,1,

FLgure 4 shows irnage plcked-up from the 8-bits devlce, Frequency, wldth and ampl-itude of the

cLock pulse were 300I{2, 3.3ms and 40V, respectlveLy. It is worthy to note that the device can

in prlnciple pick-up grey-scale Lnage.

FLgure 5 shows the output (average) current flowing through a unlt ce1l as a function of pul-se

wldth for various intensLties of iLl-unination. Under weak illunlnation, the output current

saturated at wide pu1se. This means that photo-current was accumulated in the capacitor during the

pulse interval, i.e., the principal operatlonal mechanism vTas verlfied.

Figure 6 shows the normal-ized output current flowlng through a unlt ce1l as a function of pulse

width for various storage capacitances. As the capacltance decreased, saturating point moved to the

left. This means that the increase of operatlng frequency l-s posstble by decreaslng the storage

capacitance.

Ihe features of the proposed devlce will be sumnarlzed as follows:

1) The accumulation of photo-current can be real-ized by smalJ- capacitance and the galn of

photo-conductor can be utilized. This results ln high sensitlvity.
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2) There 1s a possibility of cheap and large-area inage sensor

In conclusion, a-Si image sensor rsas demonstrated. ThLs device wLl-l- be useful for

the cheap and large-area image sensor, for example Facsimile.

The authors thank the Ministry of Education, Research and Culture, Japanese Government for

the support of this wcDrk with a Crant in Aid。
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Fig.1. Cross sectional view of unit celL

3 Photograph of 8-bits image sensor IC

Fig.2 equivalent cLrcuit of unit cel■

Fig.4 Image (TIT) picked-up by B-bits image sensor IC
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Fig。 6 Effect of storage capacitance
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Fig.5 Effect Of illuminatiOn
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