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Efficient successive conduction model to evaluate carrier mobility

in the model amorphous phase.
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[Abstract] Hole mobilities for 12 molecules in the model amorphous phase prepared by
molecular dynamics simulation were evaluated using the proposed efficient successive
conduction (SC) model based on the continuity equation with no adjustable parameter, which
could qualitatively reproduce experimental results in a reasonable computational time. Using
the SC model, the relationships between hole mobilities and molecular structures were
evaluated for the molecular design to control mobilities in the amorphous phase. The SC
model assisted by molecular dynamics simulations was demonstrated as a useful approach for
evaluating hole mobilities for a wide range of molecules in the amorphous phase. It was
confirmed that molecular interactions with only a few neighboring molecules, the high
concentration of molecules with significant contributions to the mobility, and small
reorganization energies are important factors for increasing hole mobilities. It is indicated that
small reorganization energies tend to be obtained from rigid molecules. In addition, molecules
with a large S between HOMOs in contact molecular pairs are also good indicators for having
a high hole mobility, which is related to short intermolecular distances between adjacent
molecules.

[FF] AEEERITAEHTL 7 ha=0 ZOEAMETH Y | & OBRFZEITNEK,
“EHERIC K DRE KD Z RS o7, L L, ZOTETIIMIEREOY
RAPEMEIZBWTIRANH D . ARITMHAN RGBS AR DN>o2H 5. ZOBUREZFT
WL, AARAPAEHT L7 hu =7 A8 5720120%, EMmE OBMEA#KY-S
RO N2 Th 5. T4, Marcus Haiaa HWCEHR L7 Z405 1M
DEMBERE ER A, 7E/NT 7 A8 T S 2 B BB EE O F2ERE & BT
%72 OFEE Successive Conduction(SC) £ /L &% L7=M. Af5E it SC £5 /L
Z 12 FEOAW S FIZEM L, A— A BB T 2 EERE & O 21T o 72
FERIZONWTHET S.

[FiE (i)l

713% General Amber Force Field Z T 12 FEEO AL F12O0V T 1000K ~D 5
IRIEFE L 300K ~DOHAFAEFED S FEN )P I ab—2a vy EFIT L BT AT BN
T 7 AREERER LT, BNy X THEEIND T 2 LTS T A TR L, target
molecule & L7z (Fig. 1a). Target 70 75 6.0A LINIZITHR 4% & o001 & D1



[l CEMBEIE T t Z5H L7ZOBIZ Marcus Bliall 25 SV TH% S+ R OB — L
BT EE k % L7 (Fig. 1b,c). Stokes-Einstein @ X% 5 Z & T, target
molecule = & IZRATHIRBMBEIE 4 NREETEX2—F 0 rEICBiRoRkEs L
HIZORED ENIEFICRE LS D, 22T, BRI TR CEMMABEIT5H SC £
TNERE L. SC ET/MI LD &, FEBRAICEBIIFTREZ2 A — A B ENEE 713k T
B/onsd.

S

Target molecules

Fig. 1 Computational approach. (a) Model amorphous phase. (b) stacking molecular pair. (c)
parallel displaced molecular pair.
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