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Do Table 1. DFT calculation for acenedithiophene-based
5 o A4S [BDI(T), BDI(TS), small molecules
BDT(PS), NDT(T), NDT(TS)] {4 BEE donor  HOMO (eV) LUMO (eV) S, (eV) f(-)

ND1T(T) NDT(TS)

(DFT)EIROFERA Table 1 IZE L7, BDT  Bpr(m) —4.99 279 220 213
2=y FENDT 2=y FEHITTHE, NDT  gpr(rs) -5.10 285 198 237
A=y hEA LT FOTMRNCHOMO #E - gpyps) -5.00 278 196  2.13
NEETDHDT, K&E7e Vo NHFTE %, NDT(T) ~5.09 2776 2.07 2.55
Haed 5 & TS HABALIZ TR \prrs) -5.19 281 211 261

HOMO Y2y 2 Loz, 2 S The calculation was performed at B3LYP/6-31G(d) level.

FED 71O, NDT(TS)3 b K E 72 Voc 78 The alkyl chains were replaced by methy! groups to minimize
T LN TX S, the calculation cost. S; and f indicate the transition to the first
singlet excited state and oscillator strength, respectively.
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Table 2. Characteristics for acenedithiophene-based small molecules

solution? thin filmb
donor HOMO (eV)e LUMO (eV)! E,(eV)
Amax(mm) &M em™) Ay, (nm) o (cm™)

BDT(T) 545 10.9 x 104 600,650 13.3 x 10* -5.13 -3.41 1.72
BDT(TS) 538 9.54 x 104 601,652 13.9x 104 -5.17 -3.49 1.68
BDTT(PS) 540 521 x 104 602,648 9.8 x 10* -5.20 —3.48 1.72

NDT(T) 531 11.7 x 10* 581,621 16.8 x 104 -5.07 -3.27 1.80
NDT(TS) 526 12.7 x 104 577,618 18.1 x 10* -5.33 -3.55 1.78

a) Solution UV-vis spectra measured in chloroform solutions (10~ M) at room temperature; b) Thin films (ca.
100 nm) spin-coated from chloroform solution onto quartz substrates; ¢) Determined by photoelectron yield
spectroscopy in thin films; d) Determined according to the HOMO and optical energy gap (E) using LUMO =
HOMO + Eg; ) Derived from the absorption onset of the thin films.
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7o 1 VEMZ D Vocld, ZHETHESNT " m)  mAem?) V) %) (%)
WA R —Eod Tt by 775X THAH, BDT(T) 93 14.1 0.97 50 6.9
Ll EdeFmtEZ2A9 % NDT == ~E BDI(TS) 75 12.5 098 47 58

BDT = MIHARTHRIEENRE HT-DIZ, BDT(PS) 78 13.0 0.96 54 6.7
BDT .=+ FEASAITHART/NEZRFF 72 NDT(T) 71 8.57 099 34 29
72, HbEVWPCE 27 L7257 FIXBDT(T) T _NDT(TS) 77 10.6 1.01 40 43
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Figure 4. Relationship between
PCE and incident light intensity for
BDT(T)- and P3HT-based devices.




