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B-4-2 Application of Plasma Coupled Device to Solid State Image Semsors

T.Shibata, H.Kodama, Y.Yamamoto and K.Yano
Masashino Electrical Communication Laboratory

Fippon Telegraph and Telephone Public Corporation, Musashino, Tokyo

A plasma coupled semiconductor device (PCD) is one of the integrated type functional devices
consisting of the basic units of the three-terminal current controlled negative resistance
elamnta.n Many functions such as shift register, various logic operations and imaging operations
can be realized using the PCD.”” >

The PCD optical imaging devices follows two approaches. One is a self-scanning system, in
which negative resistance elements in the PCD array are used as photosensors, and some results

are already reported. In the other system,an array of photosensor is attached to the PCD

scanning circuit. Comparing these two systems, the
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imager using the PCD as a scanner, and the results

of the experimental fabrication are also presented.

o1 f the PCD sensor
Figure 1 shows a dlagram of this imager circuitry Aiaet Desgoe o 1mkge
for a linear sensor array. In this device, the ohmic electrodes (n') are formed near the

collectors of the each element. These are comnected to the switching gates of each photosensor.
When one element of the PCD is "on" , the potential Vn of the n' electrode which corresponds to

this element drops owing to the conductivity modulation arround the collector region. This
potential drop is applied to the switching gate
of the photosensor, and photosignal is read
out, When "on" state is changed to the "off"
state by the clock pulses, the potential Vn

of the n' electrode is recovered to the base

potential. This potential change is transferred Clock pulse _L
sequentially by the PCD shift-register. e_n " ib___.Out put
Thus the scamming operation of the photo- Vac -
sensors array is realized by the PCD. Re __Lthe

MOS and bipolar type photosensor array are H-CDT N MOS P.D.
designed and fabricated successfully to be ia N-Sj

proved to show the excellent imaging

Fig.2 Photograph of a portion together with
performances. FPhotographs of a portion of

the cross-sectional view of the device(MOS-type)
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the 64-bit (MOS-type) and 128-bit (bipolar-
type) PCD image sensor together with the cross=-

view of each photosensor are shown in Fig. 2

snd Pige 25 TeRpeENLy) FEmi GateCol. N'Col Emi,Base

Figure 4 showa a typlcal waveform of the l_ o
photosignal together with the dark noise, measured | / / / 7 / /
from the 128-bit image sensor. A S/N ratio of Sensor .PCD :;]

more than dB, which is measured as the
2 By Fig.3 Photograph of a portion together with

ratio of the saturated peak signal to the
e the cross-sectional view of the devioe(Bip.-type)

peak of the dark noise, is obtained without
any noise eliminating eircuit. This value is
higher than the value obtained from the
oconventional MOS photosensor array which
oonsiste of photodiodes, switching MOSTa

and a MOS ghift-register. il.
Figure 5 shows a picture taken with the
linear array of 128-bit image sensor. Dark

The merite of the above-mentioned PCD

imaging devices are as follows:

1) The structure is simple because one bit Vi 400,4/aiv.  H: 2usec/div.

Fig.4 Typical waveform of the photosignal
together with the dark noise measured from
2) The PCD somnner operates over the the 128-bit imaging device

is composed of unit element of the PCD.

frequency rangve- of DC to several MHz,

3) The total power consumption is independent of the length

of the array (i.e. bit-numbex).

4) The spike noise is emall because of low clock pulse voltage.

We would like to thank Dr.T.Suszuki for many helpful
discussions in this work. Some of the devices used in the
work were fabricated by Oki Electrie Company.
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