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Electron Transport in Stilbenquinone Derivative-Doped Polymer
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Abstract

The electron drift mobility of poly(4,4’'-cyclohexylidenediphenyl carbonate)(PC-Z) doped with
3,5-dimethy-3,5-di-t-butylstilbenequinone(MBSQ), 3,5,3,5-tetra-t-butyl stilbenequinone(TBSQ) and
3,5,3,5-tetra-methyl stilbenequinone(TMSQ) was measured by the time-of-flight technique. The electric
field and temperature dependences of the electron drift mobility were discussed with Poole-Frenkel,
Arrhenius formulations and non-Arrhenius type of temperature dependence. It was assumed that the
hopping sites were Gaussian distribution. Mobility and activation energy of MBSQ were increased with
increasing dopant. However, mobilities and activation energy of TBSQ and TMSQ were increased and
decreased, respectively.
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Fig. 1. Molecular structure of stilbenquinone
derivative.
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Fig. 2. Schematic diagram of apparatus for the
carrier drift mobility.
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Fig. 3. The logarithm of the mobility vs EYZ at
various temperature.
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Table 1. Electron transport parameters of PC-Z doped with different concentrations MBSQ.

MBSQ 0 Ty E, V.3 T
(wt %) (cm*/V-s) (K) (eV) (eV - ecm™? / V¥3 (X)
25 480 x 10° 417 0.815 173 X 107 6.43 X 10°
40 343 X 107° 389 113 690 x 10™ 724 x 10°
50 500 X 107 384 121 699 % 107 714 X 10°
60 115 X 107 370 1.44 1.31 X 1073 800 X 10°
Table 2. Electron transport parameters of PC-Z doped with different concentrations TBSQ and
TMSQ.
T Eo £
(cmé}g’-s) ®) (V) eV - cm”? / VY3 &*‘;

13 54 x 107 461 1.92 564 X 10™ 119 x 10°
(B8 | 25 x 10° 376 1125 367 X 10° 773 X 10°
wt %) - = 5

5 28 x 10 377 113 452 X 10 769 X 10
™SQ | 5 11 x 10° 349 1.31 311 x 107 9.16 x 10°
(wt %)| 3 165 X 10™ 367 121 422 X 107 811 X 10°
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Fig. 5. Log # vs T dependence of MBSQ film
at different electric field.
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Table 3. Electron transport properties of PC-Z
doped SQ derivatives.

Dopant o (eV) #0 (em¥/V-s)

25 0.053 395 X 10°

MBSQ | 40 0.055 345 x 10®
(wt %) { 50 0.055 491 x 10®
60 0.054 121 x 10

13 0.060 422 x 10

(;PV?S;% 8 0.057 295 x 10°
5 0.057 291 X 10°

TMSQ 5 0.055 140 x 10°
(wt %)| 3 0.054 171 x 10°

a3 28

{11 G. Pfister “Hopping transport in a molecularly
doped organic polymer” Phys. Rev. B 16,
pp.3676-3687, (1977)

[2) H. Bassler and G. Schonherr Hopping
transport in prototypical organic glasses
Phys. Rev. B 26, pp.3105-3113 (1982)[2]

[31 H. scher and F. W. Montroll "“Anomalous
transit-time dispersion in amorphous solids”
Phys. Rev. B 12 (6), pp.2455-2477 (1975)

[41 =% AANE, <EAR, A7, AFH
“Stilbenquinone®}] =¥ ¥z} uigte] Azt
OlFE" ¥R AVNAAARLS] FATEDI =
#4 vol. 2, no. 2 pp. 870-873 (2001)

(5] J. X. Mack, L. B. Schein, and A. Peled "Hole
mobilities in hydrazone-polycarbonate
dispersions” Phys. Rev. B 39 (11),
pp.7500-7508, (1989)

- 381 -



