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The Study of Anisotropic Mobility in Conjugated Polymer

Student : Bo-Lun Chen Advisor : Prof. Hsin-Fei Meng

Prof. Sheng-Fu Horng

Institute of Physics
National Chiao Tung University

ABSTRACT

In order to compare the carrier transportation ;mechanism in both vertical and horizontal
direction, we fabricate PLED (sandwich structure) and horizontal structure device which
electrode parallel to the conjugatéd polymer film and measure the hole mobility. It is found
that for a fixed electric field theherizontal“mobility -is about four orders of magnitude
larger than the vertical mobility. By measuring the hole mobility at different temperature,
we obtain that electric field coefficient 7 and activation energy A is not much different
between horizontal and vertical direction. The only major difference i1s « « which reflect
the real space distance for each hopping. We also discuss the relation between mobility and
carrier density by FET and horizontal device. There 1s no obvious link between charge
density and mobility but aggregate. The relation between spin speed and mobility

determine the anisotropic origin.
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dE _ pq [2.6]
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J = pquE 1271
FUK2.6 5027 6 28

dE _ J [2.8]

dx euk

Al R et lﬁﬁ B T BSfRET (steady state) FERRHE
A RLHEOCTXER) » 5L A 28057 02,9 ¢

g2 [2.9]
&
PR x=0 % E=0 @A) (0 7] L) f'H>210:
9 r?
J=Zenl [2.10]
NAE

=42.104[] 55 Mott-Gurney square law > Y FFERLA F-:q*ﬁ [Nﬁfﬂ FEIABLE] -

ﬁ’,?ﬁ TR EEON AR PR AT )9 iaallg ER RN NE 7
LI [ A PR T b LRSS AT = Rl 1R LR
Fﬁ#@%}%fﬁ ( amorphous ) Y7 T -

4
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B 10707 (4  #|" [TOF(time of flight)R& FFPVKIS » JEFLH " 80%
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1 (E) = o exp(yE)

4 [2.11]
K,T

Ho = H €XP(

T B A PR PP R T S 7 AR I PR R

—E L

q};Ezﬂ(hop)F[ Ut [ﬁ‘{ YA | FJJ Iﬁq}yﬁjﬁﬂﬁ Isite V [iH r’?ﬁﬁd %F” B—Er' @@E}
53 fi ”&%Tun BTFIR = |5 ﬁlﬁ?ﬁﬁ' (hopping transport model) & 1 IS+
o T P BUETHF]H [ Miller-Abrahams 7%= OB EAESES S (hopping rate) » (Y[

212

E. —&.
exp(———24), £ >c.
v; =V, eXp(=2)R;) P K,T ) Y [2.12]
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TR O A e SEr TSitef RS Rl o P B IRE R e El
F['fj:’jlff[\g: ) %E[[Ej[“ ﬁ ST Jﬂ %L = FI Y E==ao FFEE EH‘J Tthf:%k’

0P 5 EFOPR 7 68+ BESSR SRIRRE I 0 AR P

B o (EURLE TSP I R R e S -

LHg L3¢ g B8 ( Aggregation )
YRS HUI Y 3 F O SRS ORI % T (R s A
[ 7% o IRTIRRIT ) B N R R (excited dimer) & R
(aggregate ) % '§?§F?;ﬂ— R FLRE AR L BB~ (Rt 2Ok BLE
[ (=R T 7555 OSSR > i 2 L [t il R PPt A L« [y S SRR H DL
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O - A 1.5eV o T YRR ERLT TTO/MEH-PPV/AU( =T A iy
7o I (RRL P & SRR o (7 RS T Oy U YR MEH-PPY
'] b RUFSTTOSE My A5 e - Py A Rl 1 o = PG
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ITO/MEH-PPV/AufvE=&544% 0.19-0.22eV - ITO/MEH-PPV/AI£% 0.22-0. 24([@‘ 42) o

-26 -



YU WA R

7 b fiE V)
[TO/MEH-PPV/In 0.21-0.23
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