FRERRAE L AL A RS
35K O ORIOIOROIK ORI IOIORHOR KK
3% 3%
I SRRy TN P L LI
3% 3%
SOOI ORIOGIOROIK ORI IOGIOR HOKKOK

FHaEs Bl

24 %% 0 NSC 90-2112-M-009-024
HFPW00£8Y 1p 3 91E7 7 31p
S SR RS 2 RERTEY F

e RN =
PESEAR T A R A By

HFE e @ A A B ey

P X K 4 t+t-#F4 P--Lwp



7 Il

LRS- TR LY SERN S T

AP EL R Ly a4 %82

24t 5 B

Intrachain carrier transport in conjugated polymer with structural and chemical defects
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Abstract

By calculating the phase shifts of the wave
functions for the extended scattering states
within tight-binding model for a poly
(p-phenylene vinylene) chain with one
conjugation defect, we obtain the exact
transmission probability through the defect as
afunction of the carrier incident energy for
the entire eight p bands. Cis-defect, sp°
saturation, and oxidation are considered. The
transmission increases rapidly from zero with
the carrier kinetic energy, implying the
conjugation breaks do not severely limit the
intrachain charge transport under high
electric field. Assuming an average

and over 10° m/s at 10° VV/m.

Keywords: conjugated polymers, PPV,
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FIG. 1. The carrier hits the defect one or
more times before transmitting through.
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FIG. 2. The transmission probability 7for the
three conduction bands and three valance
bands is shown as a function of incident
electron energy.
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FIG. 3. The chemical structures of the three
kinds of conjugation defects are shown.
There is a 144° out-of-plane rotation for the
cis-defect. The C-H bonds shown for the
carbonyl and satdefects are out-of-plane so®
orbitals.
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FIG. 4. Thedrift velocity isshown asa
function of the electric field for three kinds of
defects at the same density (one per 15 repeat
units). The discontinuity at £=4° 10" V/mis
due to polaron dissociation.
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