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High-Resolution Design of an Electrophotographic Organic Photoreceptor
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Abstract

When designing an electrophotographic photoreceptor,
high-fidelity reproducibility of latent images has become
increasingly important in high-resolution digital systems.
We have measured the shape of 1 dot latent images, and
applied the result to parameter design of multi-layered or-
ganic photoreceptors. It was confirmed that thickness
dependability and diffusion of the latent image were con-
trollable to some extent with the parameter design. We
also studied influence of charging conditions and expo-
sure conditions on degradation of latent images.
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Fig.1 Measurement of 1 dot latent image
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Fig.2 Signal strength datum of a latent image
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Fig.3 Position data of 1 dot latent image

Strength Ratio =y / y0
CTL thickness; open 28 ym close 14 um
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Signal M1(30 4 m) M2(60 ¢ m) M3(90 ¢ m) Linear formula
NO(average) Y Y2 Y3 LC
N1(CTL14 4 m) Y11 Y12 Y'13 L
N2(CTL28 ¢ m) Y21 Y22 Y'23

L1=Y1xY'1l + Y2xY'12 + Y3xY'13
L2=Y'1xY'21 + Y2xY'22 + Y'3xY'23
St =(Y'11)2 +(Y'12)2%+ - -+ +(Y'23)2 (f=6)

Sp=(L1+L2)2 / 2r (f=1)
r =(Y'1)2+(Y'2)2 +(Y'3)2
Snxp=(L1-L2)2/ 2r (f=1)
Se = St- (Sp+Snx ) (f=4)
Ve=Se/ 4

Vn=(Sxx s+Se)/ 5
S/N ratio = 10xlog[ {(Ss—-Vo/ 2t} / V] (1)
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Fig.4 Energy distribution of light source
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Table 1 Control factors and respective levels

1 2 3
A CTM cocentration X2/3 | standard
B CTM B1 B2 B3
C CTL resin C1 C2 C3
D dry temperature low standard high |
E sensitivity of CGM high mid. low
F CGL thickness X3/2 |standard| X1/2
G UCL resin G1 G2 G3
H UCL thickness X3/2 | standard| X1/2
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Table 2 Results of confirmation experiment

Prediction | Confirmation

S/N (db) B1
Standard 23.64 31.43 0.04
Optimum 4482 4255 0.23
Gain 21.18 11.12 0.24
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Fig.5 Graph of factorial effects for S/N ratio, 1 and B 2
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Fig.6 Comparison of the latent image between standard level
and optimum level
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Fig.7 Influence of amount of exposure on the latent image
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Fig.8 Comparison of factorial effect of § 1 by the difference in
charged potential
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