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Corona charging characteristics of photoreceptor is
influenced by pre-exposure. The information of traps is
obtained from the change of the charging characteristics by

pre-exposure. In this report, the information of traps is Charger
analyzed by measuring on OPC (organic photo conductor) T ] High voltage
with three different thickness of photo generation layer. It is Probe ‘ O
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also reported the computer calculation method of the PP
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surface voltage.
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Introduction Voltage Meter
In photosensitive materials, the trapping phenomenon (in
photoreceptor, the phenomenon arises as memory effect) Measuring Transient
generates the change of photoresponse and electric Controller > Converter
characteristics. The analysis of trapping phenomenon is
carried out by the method of measuring charging
characteristic of photoreceptor. This method was reported Output

in our previous paper$.Comparing the corona’s charging

characteristic of photoreceptor with and without pre- CPU > Plotter [~O

exposure, the difference between two charging curves was Figure 1. Block diagram of measuring system.
obtained. The delay in charging curve is related to the
liberation of light activated carriers generated by pre- 800
exposure from the traps in photosensitive layer. To
calculate these measuring results, the absorption current by 700
the detrapping was obtained, and the trapping phenomenon < 600 7£
was analyzed. In this report, the information of traps is =y
analyzed by this measuring method for three OPC samples = 590 Af A
with different thickness of photo generation layer. And the £ 400
computer calculation process of the absorption current from 2 /fr ——B
traps in the values of sampled surface voltage of OPC was & 300 //f
reported. E 200 //

Experimentation 100
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1. Measurement of Charging Characteristics for 1 11 21 31 41 51
Photoreceptor Drum Charging time (*70msec)

To measure the charging characteristics of photo-
receptor, photoreceptor analysis system CYNTHIA 59 (byFigure 2. Measured charging surface potential versus charging
GENTEC Co.) was used. Its block diagram is shown in time.
Fig. 1.
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The measured results on an OPC photoreceptor drum |nsfer Measure
sample is shown in Fig. 2.

)

In this figure, the curve A of charging surface potential Pata
for drum sample is without pre-exposure, and the curve B is ¢
with pre-exposure before charging. As mentioned above, -
the activated carriers by the pre-exposure are captured into Display
traps of photo generation layer, then the trapped carriers are Data
libertated from the traps by applying electrostatic field and
neutralize a part of surface charges on photoreceptor drum. ¢
So the charging surface potential is shown delayed in the Calculate

charging curve. f:vV(t) andf:V/(t)
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: data are transferred into process
from measuring system

: display data is graphed as shown
in Fig. 2

V(1) andf:V/(t) is found
from measured data in Fig. 2
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Figure 3. Differential coefficient of surface potential versus
surface potential.

2. Calculation for Absorption Current
As mentioned in our paper the calculation of
absorption current can use following equations,

(when without pre-exposur€(dV, /dt)=j -j, 1)

@)
®)

where, C is the capacitance of photoreceptorjsja
charging corona current,ig an absorption current without
pre-exposure and’jis an absorption current with pre-
exposure respectively.

As shown in Eq.3, the absorption current from traps |
equals to }j,, which is calculated as the difference
between Eq.1 and Eq.2.

(when with pre-exposuré}(d\V//dt)=j -j’
C(d\V//dt- dV, /dt) =j,-j,

v

Calculate : calculating d\/dt and d\//dt with
dv/dtanddVv./dt | fV (1) and £\ (1)
Display : display the graph of calculated results
dV/dt anddVv/dt | @s soshown Fig. 3, when the vertical
Jdtanddv, axis is value of dydt or dV/dt and

the horizontal axis is value of charging
surface potential.

Calculate : the absorption currentip found with
Absorption the difference between dit and
current i dVv//dt, when | is defined as an
J S vt ;
2 absorption current per unit area of
¢ drum.
Display . display the absorption currentit
Absorption is the processed results as shown in
current j, Fig. 4.

Then with the absorption current as shown in Fig. 4,
the information of traps in photosensitive material can be
analyzed.

Results and Discussion

We used three photoreceptor drum samples. They are all
multi-layer type organic photoreceptors, and their thickness
of photo generation layer (CGL) are different; Samplel =
lum, Sample2 = 2um, Sample3 = 5um, respectively. The
measured results of corona charging characteristics are
shown in Fig. 5. The curve A represents the charging

The calculation process is based on these equationgharacteristics of all three drums for the case without pre-

which is examined and shown in the following:
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exposure. The charging curve B,C,D are with pre-exposure
for Samplel,2,3 respectively. And the absorption currents
obtained by using the calculation process for Sample 1,2,3
are shown in Fig. 6.
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Figure 4. Difference differential coefficient of surface potential

coefficient of surface mtential
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versus surface potential.
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Figure 5.Measured results for drum Sample 1,2,3.
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Figure 6. Absorption current for drum Samplel,2,3.
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As shown in Fig.5, and 6, because of the pre-exposure
before charging, the absorption current peak carmheoen
the surfa@ potential became about 100v during the
charging time. Three peaks become bigger ashickness
of CGL increases. The trapped charge amount whih is the
integral of absorption current also increases as the thickness
of CGL increases. The charge amowweemsnot to be
linear with the thickness of CGL, so & consideredhat
charge is trapped in CGL and also other parts. The
possibility of other parts are the interfacg CGL and/or
CTL.

Conclusion

The trap analysismethod proposed by us is improved. This
method is based on extracting ttifference of the corona
charging characteristics between with and without the pre-
exposure and is useful to obtain the information of tiaps
photosensitie materials. Using this method, it was
confirmed that the trapping phenomenon depended on the
thickness of photo generation layef ¢ayerel OPC.
Further sinee this method makes use of photorecepter
analysis system, non-destrugtivmeasurigq can be
accomplishd easily. It is expected this is a useful analysis
method for photoreceptor evaluation.
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