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Abstract

We used time-of-flight method to analyze transport properties of charge carrier which is produced
by X-ray exposure. It is the research of charge transport and specific property of trap that is
performed in direct digital x-ray image receptor. But the results shows us different measurement value
of electron and charge drift mobility and it is difficult to precise analysis about charge transport
properties and trap mechanism. We measured transit time and drift mobility of charge carriers using
time-of~flight method to evaluate the correlation of a-Se thickness change and electric field We made
a testing glass with a-Se of 400 um thickness on corning glass using thermoevaporation method and
built Au electrode with 300mm, 2¢ on both sides of a-Se. As a result of this experiment, electron and
hole transit time was each 229.17us and 873us at 10V/um electric field and Drift mobility was each

0.00174 cit/V - s, 0.04584 cn/V - s.
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Fig 1. The schematic of TOF experiments
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Fig 2. Basic Electric circuits for TOF experiment
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Fig 3. Photo response signal of Hole
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Fig 4. Photo response signal of Electron
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Electric Transit time (gs)
Field

[V/m) Hole Electron
4 24.9688 565.1245
5 19.0840 450.8741
6 16.2088 370.5562
7 13.8562 337.2540
8 10,9794 2995000
9 9.9339 247.5556
10 8.7267 229.1730

Table 1. Electron and Hole Transit time as a
function of Electric Field
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Fig 5. The plot of hole transit time as a function
of applied bias
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V-sec Jx9 & JehdAd).
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E;:;gge Mobility (cm?® / V * sec)
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4 0.04005 0.00177
5 0.04192 0.00178
6 0.04113 0.00179
7 (.04124 0.00169
8 0.04554 0.00167
9 0.04474 0.00179
10 0.04584 0.00174

Table 2. Electron and Hole Drift Mobility as
a function of Electric Field
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Fig 6. The plot of hole drift mobility as a

function of applied electric field.
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Fig 7. The plot of electron drift mobility as a
function of applied electric field
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