A Method for Measuring Electrical Properties of OPC Drum
Using “Liquid Electrode Contact Method”
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Methods

1. Device Configuration
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Figure 1. Schematic drawing of measurement system “C_LIQ”

2. Materials and Measurements
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Figure 2. A sequence of LIFE test, per 1 cycle, in C_LIQ.
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Figure 3. A sequence of LIFE test, per 1 cycle, in CINDIE743 (1), and LD2 test
in CYNTHIA94 (2).
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Results

1. Fatigue test
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Figure 4. Transition curves of residual potential of an OPC drum measured
using C_LIQ. All of the points were plotted each surface potential 1 second
after start measuring dark decay (a) and light decay (b), respectively.
Horizontal axis shows time for fatigue by light and charging.
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Figure 5. Transition curves of residual potential of an OPC drum measured
using CINDIE743. The sample is the same as that of Fig.4.
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Figure 6. Residual potential transition of an OPC drum measured using LD2
program of CYNTHIA94. Each value was detected 1 second after start
measuring light decay. Horizontal axis shows time for fatigue by CINDIE743.
The sample is the same as that of Fig.4.
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2. TOF measurement
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Table 1: Drift mobility and transit time of carriers in OPC drum.
Comparison of liquid-method and a conventional method.

C_LIQ CYNTHIA94
Drum Transit Drift Transit Drift

time mobility time mobility

[ms] [cm®/V-s] [ms] | [cm?/V-s]
1 0.68 1.53E-05 0.65 1.59E-05
2 1.23 8.46E-06 1.54 6.76E-06
3 1.16 9.00E-06 1.17 8.94E-06
4 0.74 1.41E-05 0.81 1.28E-05
5 1.62 5.94E-06 1.71 6.08E-06




3. MEMORY test
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Figure 7. Fatigue dependence on charging characteristics on with pre-

exposure conditions. Time displayed inside each figure is time for fatigue.
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Figure 8. Difference surface potential between with and without pre-exposure
conditions. And fatigue dependence of them. Time displayed inside each figure
is time for fatigue.
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Figure 9. Difference of differential coefficient of surface potential between with

and without pre-exposure conditions. And fatigue dependence of them. Times
for fatigue are displayed in the figure.
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Figure 10. Comparison of charging characteristics on each setup charging
voltage. The voltage values displayed inside the graph are setup charging
voltages, and voltage is charged by degrees from 0V to setup voltage.
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4. TRAP test
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Figure 11. Pulse charging waveform. Comparison of difference between with

and without pre-exposure. A Heavy line and a narrow line shows with and
without pre-exposure, respectively. Inset is their enlarged view.
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Figure 12. Difference between with and without pre-exposure charging waves
calculated using the data shown in Fig.11. And comparison of charging
characteristics. Pulse charging time was 1.5ms/pulse at upper (c) and
3.0ms/pulse at lower (d).
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Summary
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