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Tha nlenr-nnn"r'tctivity in anorphous silicon fil-ms seems to be promising for large scale sensorrrrv l,.rvwvvvrrq!

rnnl'inrtinna Tha i[gfggonductive sensitivities and transient behavi-ors are investiEated in aHrrvvvvvrrsq qrru vl qllolgllu vgtlovlvl o al v rrrvvuuf6sevu rrr d

series of doped and non-doped a-Si specimens. Specimens were prepared by the glow discharge

decomposition of sil-ane. Doping was achieved by the addition of control-l-ed amounts ofl phosphine

and diborane during deposltlon. Experimenfs were carried out on pl-anar sLructure speclmens with

i-nterdigital gap electrodes separated by 0.5mm. The transient properties were measured by a box-

car integrator under the illumination of pulsed argon laser (1. =5145A).

Figure 1 shows dark and photoconductivity, cO and o- p as a function of doping l-evel-s. The

maximum ratio Sol{f. 1s 5X104 when boron is lightl-y doped.

The photocr"""n, decay behaviors of non-dopeci specimens are summariz,ed in Fig.2. The first
decay corresponds to the quasi-thermal-izati-on beLween loca]ized tail- states and extended sLates.

The second decay represents a striklng behavior, where 1og 1'-1og t pJ-ot is straight over the

wide range. Thi-s decay corresponds to the recombination processes between trapped electrons and

hol-es. This is interpreted using a model <lf diffusirrn l.imited bimolecuJar recombinatior.,.(i) Th"

decay gets faster as the il-l-umination intensity increases or the pulse width decreases' which

corresponds the line shlft as shor^m with arrows. The addifion of dc illumlnation and the increase

of pulse repetition are accompanied by the departure from the straight li-ne. The 1og i'-log t
nlnte nr nica :nrr 'lecay behavlors are shohrn in Fig.3 (a) and (b), respectively. It is interesting

that phosphorus doping causes fast rise and very slow decay, and that boron doping causes slow

rise and slow decay. As shown above transient behavlors of amorphous silicon are not exponential

and can. not be characterized by so call-ed rise and decay time. In order to estimate the

performance of a-Si fil-ms for facsimll-e photoconsensors, on-off ratio of photocurrent was measured

for the modurated laser pulses of 1Omsec pulse width, 2Omsec repetition time and 15Opli./cmz

illumination intensity. Figure 4 shows on-off ratio ( which are defined as the lnserted flgure of

Fig.4 ) as a function of doping level-s. IL is the heighest for non-doped sample and drastically

reduced by impurity doping. For application to facsimile photoconsensor the dynamic on-off ratio

is more important than dc sensitivity (o-OloO). Thereflore we fabricated 32 bits photoconsensor

array of non-doped a-Si. In a interdigital geometry uslng lop surface efectrodes 1O0pm long

separated by 10pm gap, photocurrent more than lirA was obtalned under illuminatlon of loOlt[/cm?

and applied voltage of 10V.

The sensitivity and the Lransient behavior of a-Si photoconductivity are very sensitive to

impuritles. This i-nfers that the purification or some other impurity doplng may improve the

sensi-tlvity and the transient behavior.
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Fig.1 Doping level dePendence of
daik and photoconductivity. Light

intensity is 4OOirW/cmz.
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Fig.4 Doping l"evel- dePendence
on-off ratio. On-off ratio is
defined as inserted figure.

Fig.5 Amorphous silicon
photoconsensor array
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Fig.3 (a) Rise and (b) Decay behavior
of doped samples. Light intensity is

6mW/cm-.
(a) PuIse width T,,=30OPsec

RePetition time Tr=300msec

(b) Tl=1001-rse. TZ=10Omsec
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