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Abstract
One dimensional drift diffusion equation of photo-generated charge carriers in negatively biased high

resistivity semiconductor detector materials is solved by a semi- Lagrangian- type advection scheme,

constrained profile interpolation (CIP) method. Temporal evolution of the charge carrier distribution and the
internal electric field obtained from the solution are used to reconstruct the experimental transient current
waveforms measured by a time- of- flight (TOF) technique. Very good agreements of the theoretical results
with the experimental current waveforms for several different bias voltages and excitation intensities for

electron drift are confirmed. In addition, a good agreement of the present results with an independent

theoretical approach, a Monte Carlo simulation of the charge carrier drift is also confirmed.
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METHRIEH R CdTe ° CZT TI&, Wk T v
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XU THASAZ ENHESN TS, HERETZ
5B, ChonMEZRDBT HEH/ETILIC
LW OIDBEHLGREZEZH E, TOF ZDBIEIC
ELI-FHBDOHLETHEYYTEEICAT SN D
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Es=E.—0.02 eV, Ng= 10 cm3, 6, =101 cm?

Ep=Ec—0.75 eV, Np=10*2 cm™3, 6, =10"5 cm?
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N(x):a(x—xi)3+b(x—xl.)2 +e(x—x)+d
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F1tz, CIPEATREXOMHHEBEHORA L2 R GIR
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REML, IREHUERET D LoT Y AEM
oLt
axN(x):3a(x—xi)2+2b(x—xl.)+c (15)
EBAT R ZOT REEMa b, ¢, dE NX) =
nl, ON(x;) = 0yn, N(xi-y) = nl_;, 8,N(x;y) =

4
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BREZFE-TRETHIETRDEL S4B,
2
ERFMAOX (1) 12 (1), ), @) KEHRAL,
ENTHUYUTBHEUTDLSIZHS.

z,=—p (22)

W enl o on-owlenl, ol n,
=D, =t
At Ax T, T,
Jj J
_n_i"'h_nij Vih —“Vig
T, Ty 2Ax
(23)
Ffz, HIF Q) XZEMELT S &
J+1 J
n-n
1 At 1 :H (24)

EEBH. £H-oT, (12) b (11) K ERERIZEHER
T5E RDESIZRKREINDB.

on"—on _nli—nl,—n+n/,
At At-2Ax
—on! Via —Vid
X 1l ZA_X
(25)
(23), 25) X&xEET L L,
n:/+1 — ) I—E—E—A Ez{i-l_Eij—l
’ ' [ 2Ax
At . At
+_n51 +— aJH‘
s h z-d ’
n’ —2n! +n’
+DnAt i+1 12 i—1
(26)
j+1 j j+1 j
o n't' =0 n nly —nl,—nly +n/,
X 1 X 1 2A_x
~ E/ —E/
—-0.n/ (_ﬂ)MN
’ 2Ax
(27)

L35 BIEWRS Y TERVW NS v TICHE
StFr YUTHEE, n), Q). @WXEES
It LEET L&,

nit=nt [ 180 ALy (28)
’ ’ TS TS
: - At At
nﬁl =n), (1__]"‘7”1-] (29)
1 T4

EREND. LA oT, SEHOKBEHETHER
ENEF Y UTEECETEIXEUTOLSIC
FLEHoND.

o B
n =az’ +bz’ +0 n'z+n/
o =3az’ +2bz+0.n/

BL,

2(”[ o ni—l) + axn,? + axnl{l
dx’ dx’

a=-



J J J J
b= n —n_ +28xni +axni—l
i dx

E'+E/
z=—u i -; lflAt

o ERiME

8L,

3.3 K7V UAERXDOfREE
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EDRESNTLDD. RRLGEBRERITBEICHE
HOOLIURBROTHRESATWLEY, BERITE
FRESNFEEFHETTOAMTHONTEYO, FFv
EVI0T4 Iy EVTDEEICONTOHM
BERIEICAETHEIATWEN S

— Q=272pC
Q=184 pC
—— Q=90pC 1

— Q=45pC
— Q=28pC -
— Q=10pC

Current (mA)

[
0 : -
100 120 140 160 180 200 220 240

Time (ns)
M3 @EEREEOCIaL—PaoiER
(CIP Rfg B KU MC — = 8H#R)

B mfRI&L SCF HKEEMA 5 SCPIKEEE T DRI
BREICK L, CIPEICK>THY U TEELNRE
ROBEFERERIERZNTL, TICEDETo12B
EEREEOSZIAL—YaviERTHDL. E5D
RKEEIE, At=0.05ns, Ax=1pm & L71=AY, Th
SIEBRBAICH T HREMESEH (CFL &H4)

vE <1 (37)
FimfzT LSITEHELTWS. Fiz, BEFHEIZH
(FHBEERI (X, AHODESZLELZEE

1 L
I == f qnuE dx (38)
L J

EEMELTEELE. ZDEFIZHHEIZIEIMC
FERUCNRT A= ZAW, BEYZEFhEFhOBIE
BERLTEEESETNS. ZOMRE, MiaEN
EWSEETTHELEWVMESICLEREDRES
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