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Although the methods of solving the problem are now known, monolayered organic photo-
conductor shows lowering of xerographic efficiency due to the photoreaction products of the
charge transport material — a so-called photoinduced fatigue phendmenon with the illumination
of white light from a white fluorescent lamp. With this photoconductor, were investigated
the reasons of the increases of a residual potential and the decrease of the xerographic gain.
To conclude : (i) Optical density of the film being very high, hole traps, which are formed
by the photoreaction during the fatigue process, are located near the surface. (ii) Also on
xerographic exposure, light absorption and charge generation takes place in this near surface
region. (iif) Field strength in this region is depressed after fatigue due to the trapped holes.
Consequently, efficiency of charge generation decreases and xerographic gain becomes lower.
Trapped holes make residual potential higher. In contrast, double layered type organic photo-
conductor, having charge generation site deep at the bottom of the layer, indicated little
decrease of charge generation efficiency even after the illumination with a white fluorescent
lamp.
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Fig. 1 Change of sensitivity (half decay exposure)
of monolayered OPC which consists of 8
weight part of perylene pigment (see Fig.
3(a), charge generation material), 75 weight
part of IPCH (see Fig. 2, charge transport
material), and 100 weight part of polycar-
bonate (see Fig. 3(b), binder resin) upon a
white fluorescent light irradiation.
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Fig. 2 Photoisomerization reaction of IPCH as charge transport material (CTM) upon uv
light irradiation. Values of ionization potential were measured by atmospheric photo-

electron spectroscopy method.!V

IPCH : 9~isopropyl-9H-carbazole—&carbaldehyde diphenylhydrazone.
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Fig. 3 Structural formulae of the components of

monolayered OPC.

a: N,N'’bis (3,5-dimethylphenyl)-3,4 : 9, 10-
perylene bis (carboxyimido).

b : poly (4,4’-cyclohexylidenediphenyl car-
bonate).
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Fig. 4 Change of the residual potential of mono-
Jayered OPC upon a white fluorescent lamp
irradiation (1,000lux, 1min) as a function
of the thickness of the layer.

ARP= (residual potential after light irradia-
tion) — (residual potential before irradiation).
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Table 1 Change of the xerographic gains of mono-
layered OPC and double layered OPC

upon white fluorescent lamp irradiation
(1,000 lux, 1 min).

Before After

irradiation irradiation
Monolayered OPC 0.119 0.070
Double layered OPC 0.128 0.116

Monolayered OPC : see Fig. 5(a). Double layered
OPC : see Fig. 5(b). CGM and CTM were same with
monolayered OPC.

(b) double layered OPC
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Fig. 6 Charge generation zone and existence of hole trap sites after photoinduced fatigue.

(8) monolayered OPC and (b) double layered OPC. Hole traps exist in a charge genera-
tion zone in monolayered OPC, whereas traps are independent of charge generation
zone in double layered OPC.




132 (52)

EiS
M
A
4%
>
3

051

Ir (relative photocurrent)

0O 20 40 60 80 100
irradiation time / min
® 7 IPCH o#Hg gt X 2R tEREO
X (o
Ir= (% H0YERE) / LRy o GRIRE)
Fig., 7 Change of transient photocurrent of sand-
wich type cell the film, which was com-
_ posed of 75 weight part of IPCH and 100
weight part of polycarbonate, upon 2,000
lux irradiation during 0~100 min with white
fuorescent lamp onto the semitransparent
gold electrode.
Ir=(photocurrent of photo-fatigued sam-
ple)/(photocurrent of the sample not fa-
tigued).
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