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Noise and V-I Characteristies by Electrode on
PbS Photoconductor

Masao OHTSUKA, Mitsuru OIKAWA, Takayuki YOSHIDA
and Masanobu OGUCHI

Noise characteristics produced between electrodes and chemically deposited PbS Photocon-
ductor surfaces were examined. After deposited, PbS films were oxidized under several
annealing temperatures.

Electrodes were formed with pasted materials such as gold or silver paste, C.C (colloidal
carbon) and MAg (metallo organic Ag).

Observed noises were mainly 1/f noises, and higher the oxidizing temperatures for PbS films,
the value of noise becomes larger. More-over the magnitudes of noises were affected with the
kind of electrode materials in the order relation of Au<Ag<C.C<MAg.

To know the influence of surface contactness irregularity on noise characteristics, several
measurements were executed. —(a) with using different particle size C.C electrode, — (b)
changing roughness of the PbS surface by controlling the condition of PbS deposition. But little
affection was observed on 1/f noise.

From the measurement of V-1 characteristics of PbS films there become evident that the
1/f noise become large with the order of non-ohmic contactness become large, that is the space
charge limiting effect may be become predominant.
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Fig.1 X-ray diffraction of PbS photoconductors
under various oxidizing temperatures.
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Fig.2 Block diagram of the apparatus for noise
measurements including a schematic dia-
gram of the PbS biasing circuit.

Rpws : Resistance of the PbS Photoconductor

R, : Load Resistance

V  : Bias voltage (33V)

S  : Shield case

SA : Spectrum Analyzer (Advantest TR4171)
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Noise spectrum of PbS photoconductor with three electrode materials under various oxidizing
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b, : Additional heat treatment (140°C, 1h, in air) of a, sample
b, : Additional heat treatment (140°C, 1h, in air) of a, sample
bs : Additional heat treatment (140°C, 1h, in air) of a; sample
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Fig.4 Noise spectrum of PbS photoconductor
with MAg (metallo organics silver) elec-
trode.
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Fig.5 SEM photograph of particle size of C.C
electrode (4000 magnification)
a: Coase carbon particle (average particle
size :a.p.s 6.9um)
b: Standard carbon particle (a.p.s 2.26
um)
¢ : Fine carbon particle (a.p.s. 0.86 zm)
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Fig.6 Noise spectrum by various particle sizes of
C.C electrode (in Fig.5) with PbS photo-
conductor.

a: Coase carbon size electrode

b: Standard carbon size electrode

¢ : Fine carbon size electrode
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Fig.7 SEM Photograph of PbS surface by vari-
ous chemical deposition temperatures
when making PbS photo conductor.

a: Deposition reaction temperature at 25°C
b : Deposition reaction temperature at 30°C
¢ : Deposition reaction temperature at 35°C
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- Fig.9 V-I characteristics of PbS photoconductor by electrode materials
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