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Figure 1. Structures of Polyimides Prepared in This Study. Figure 2. Transmission UV-Vis Spectra of Polyimide Films.
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Figure 3 Structures of Polyimide Models for the MO Calculation
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CHEEZE H O T id 72 & 220008, self-standing 75 PL 7 ¢ )V LR E Uiclcdd, SEJE L cut-
off . FHEMIZA,, Z A, ZOELEETNIT. FllE S FHEMZEBENRE S —B LT3 &
T 5, —RIC. BEFIIRIREA B CFEMTERTEDITBCHEICE MY O LEITE S,
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Table 1. INDO/S Calculated Electronic Properties of Model Compounds.

Main CSFs¢
mode] compd. w? AP fe MO Contrib.° At

‘obs

M(PMDA-DDE) i 399 0.017 HOMO — LUMO 60 428
HOMO-2 — LUMO 13
HOMO-1 - LUMO+2 8
M(DDE-PMDA) 3.20 387 0.010 HOMO — LUMO 49 428
HOMO-1 — LUMO 19
HOMO — LUMO+4 8
HOMO-3 — LUMO 7
M(BPDA-DDE) 337 368 0.012 HOMO — LUMO 18 378
HOMO-12 - LUMO 17
HOMO-11 — LUMO+1 14
HOMO-1 - LUMO+1 11
HOMO-13 — LUMO+1 4
M(BHDA-BBH) 374 331 0.002 HOMO-2 — LUMO+1 44 236
HOMO-2 — LUMO 23 (310-320)8
HOMO-4 - LUMO+3 13
HOMO-5 - LUMO+3 8
580 214 1.097 HOMO-1 —- LUMO 33
HOMO — LUMO+1 27
HOMO — LUMO 20
HOMO-1 - LUMO+1 15

*Transition energy, eV. ®Transition wavelength, nm. °Oscillation Strength. *Monoexcited configuration state function.
¢ Contribution of the CSF to the excited state, %. fObserved cut-off wavelength of PI film, nm. #Very weak absorption.
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M(PMBA-DDE) ® 7 00 V5 4 743 F i (HOMO & LUMO) %75 Uiz, S dBRE (+), BK
B () TH5, JONDSHOMO-LUMO BB nn* ERICRIEINL Z bbb, oIl %
JEARAE & - B IRAEGOIm LRI DEEFFE A+ HEAL LD Figure d(e) TH 5, B hEIc
& o TEFFEESMT 5 ERIIEINE. DT 2 ISR B TR LT 5, BEFERETRER
REICHANTOT I VG DOR V¥ VBROEHENED U B KRS DN €V BROBETFHEE
PHRLUTOBZENG, 399mmONRIUT DT I 0 5B —HKYE ST~ FHCTICREK S
5 Z Edbidns, Upilex-R ¥ 1 7PLD € 7)LL-44) M(BPDA-DDE) () Mmax {3 368nm L5t X 41, A4l
IR Z RO 2 EDRM T & 5, IR ARG68nm DGR O 5 B) BERIE

| ¢e> = 0428 l LIJHOMO -—*LUMO> + 0412 | IIJHOMO-lZ ﬁLUMO) + 0375 | lIJHOMO-ll 4*LUM0+1>
= 0.331| W0 - 1omon) + 0-199 | Whiono.13 — Lumon)

THbH. BN EETHRIREDOEBFEEN . 368nm DK i3 M(PMBA-DDE) & [F 124> W
CTIZL 5 2 ENDM - T FOWBEEN S Z ORI ET 2 Bl id. HOMO-LUMO &8
M18% Tk & KE L IROTOVE ) TR )VF— L )LD EOHOMO-127 & LUMO A D n-x BB 03517%

(a) Molecular orbital 101(Alpha) -7.9917 ev (c) Excited state 1 e= 398.73 nm  osc = 0.01706

(b) Moleculsr orhital 102(Alpha)  -2.1261 ev Figure 4. (2)HOMO, (b)LUMO, and (c) difference electron

. density between the ground state and first excited states of
M(PMDA-DDE) calculated using the INDDO/S in a MOS-F
software. The dark-gray and the light-gray regions in (a) and
(b) indicate those with a positive (+) and a negative (-) wave
functions, respectively. In (c), the dark-gray regions corre-
spond to those increased electron density in the exited state,
while the light-gray reagions correspond to depleted regions

from the gound state.
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