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Time of Flight Resonace Investigation of Amorphous Selenium Films
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(J. K. Park’, S. K. Park’, D. G. Lee’, J. Y. Chol, S. , C. K. Eun”, S. H. Nam™)
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 300nm, 2¢ on both sides of a-Se. As a result of this experiment, electron and
hole transit time was each 229.17us and 873gs at 10V/um electric field and Drift mobility was each

0.00174 cw/V - s, 0.04584 ct/V - s
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(Time of Flight method)2 ©] &3} transit time
43 mobility & T3l Ado|FEHS &
He Qo AsLWa o[ 54 L o] FE (Mobility
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ITO Glass #1ol A 400 m, HA 4 cm® 2em
X2em)22M a-Se layerE A3t ct.
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Fig 1. The schematic of TOF experiments
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Fig 2. Basic Electric circuits for TOF experiment

2. Mobility A|4F
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V = E-+L : applied bias

FEHA AWk drift mobilitys 2%
U e AN e 2L 449 Huys
7FAc

,U(E,T)=,uoexp(* kon )exp

)0 T2
kgT
&, - activation energy at zero bias

kg : Boltzman constants

B : reduce Ietv]E
E AFAM AFRE viAA dygee AL
B

& Agol
Lxd) A% 240l A9 gotn BRHD 3le
H ged SEgEgd UE 2R nesA @

st

3. &3 ¢ na
1. Transit time &% 23}
TOF(Time of Flight) A& o|&3ld EH&
U3 Aoy A AF 9 Pulse laser ¥
44L& Fig 39 49} 2o} Yeiyot.

- 502 -



5.0

g

AAANRARRSREANS RARANRANRS RARLSSRARS RALLS LALRS EARESRAL

4.5

4.0 pulse laser duration time = 5nsec
A=350nm
applied electric field : 18V / um

a-Se thickness = 400 um

3.5
3.0
2.5
2.0
1.5
1.0
0.5

photo response signal [V ]

¢ ——etesofu e

PYTOTTIITITI PYTT YIS COTTIRTITI TTTIITIVI PIVY s

[P PYUTS L FUTY PYTTY CTUTE FYTYY FEVTS FYTRE FOTNA oy
5 10 15 20 25 30 35 40 45 S0
time [ ps ]

0.0

& gropETE -

Fig 3. Photo response signal of Hole
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Fig 4. Photo response signal of Electron

Electric Transit time (gs)

Field

(V/ym) 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 299.5000
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

2. Mobility 7}
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ol g3le] Q71AAge] i Drift MobilityE 4(5),
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AT}
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p= =
trE ®)
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= .V

tr =8.7267 us, V =4000volts, L =400 .m

=A 400me] AHE FF a-Se el Hole
Mobility &3 72 Table 29} Zo] Yl

o = (4.0 x10~%%(cem?) o
Hole ™ 8 7967 x10 % (sec) x 4000 voits)
= (.04584 cm®/ V - sec
Table 2914 WelIsE @zt AFFe] A7pA%
o gE&Ae =ZA Ui Spee ¢ F UT,
AZFAR 10 V/mollA thd & 2 0.049 cm?/
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V-sec A% &g Yt

o] Reference(Kasap, 1991)4allA el w3
A& E9] Hole Drift Mobility! ¢taiel @3} o4
z}o] & BHT}.

thge = 0.13cm?/V - sec (Kasap, 1991)

234 A7} Reference(Kasap, 1991)3eiA F
& ZAast & o|#t Drift Mobilityd F%E
& 4 E2A dopping 239 FH9 4 282
Drift MobilityS &33e 839 &= &4
A WzEg. oy vy ddge] B 7S
Y 2 4 exdAMe &3 Z3n ¢E NeA
aA%te dazd 54 4g g4EH0] A9 Qe
Aoz EMHJTY. @ty B AFAA Az
a-Se AB2] MobilityZt®} Reference data$}el &
Z}ol= dopping FolA 710 Aoz FHHE
Fig 6& Q713 A 0] W AT o5 ( fpp) 9

g ag=Zeln

Egceigc Mobility (cm® / V - sec)
(V/m) Hole Electron
4 0.04005 0.00177
S 0.04192 0.00178
6 0.04113 0.00179
7 0.04124 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
function of applied electric field.
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Fig 7. The plot of electron drift mobility as a
function of applied electric field

4.3 2

B d3dae A A" A ARy 2E
Edz gy AHEEx de uFF diHE AYgE
o] Aslo|FEALT EAF7] AT WELE TOF
239 e o)lgsld Qrl@Ad uld HAxe FF
o] AHso|FATE EAdHLH, olE o]y
AR}t ARY o|FLE A2 & AT

B3 oY SAARE dAd Ak A9
2224 uAPA Adewe I -ANH EHS
HAgse 5 FE5E 7R EFEEH &
< A% A8E $¥EY Aoz Algdnt

dAtel 2
2 g7e IvleR /A TA
(M1-0104-00-0149) ol 3t FAHAJAFUT.

4

Reference

(1) J. W. Boag, Xeroradiography, Phys. Med.
Biol. 1973: 18:3-37

(2) S. O. Kasap, Photoreceptors :
The Selenium Alloys : Arthur S. Diamond :
Marcel Dekker, 1991:329-372

{3) C.Haugen, S.0.Kasap, And J Rowlands.
Charge Transport And Electron-Hole
Pair Creation Energy In Stabilized a-Se
X-Ray Photoconductors. 32(1999)
200-207

- 504 -



