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Organic semiconductor materials having a dipole moment and their applications to
electronic devices
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A 1t -conjugation system comprising three azulene units, terazulenes, exhibits
excellent n-type transistor performance. These results represent an unconventional concept: polarity
control of OFET achieved by molecular orbital distribution control, which provides a new strategy for the
molecular design of semiconductor materials.

To resolve a trade-off between orientation and solubility for organic semiconductor materials, we have
focused on bent scaffolds based on a thieno[2,3-b]thiophene unit. The bent-shaphed acenes showed high
solubility in ordinary organic solvents. These results indicate that the bent-shaped thienoacene combine
the significant characteristics of solubility, stability, and molecular orientation.



# XL C—19, F—-19. z—19 (Gt|)

1. WFZEBse S0 5

HHEESRDNE T 2% (0FET) B LW
FHETERRBE S (OPV) 1%, 7 L% 7L,
KEFAENFARETHD LWV I AU v hEED,
WA L7 bo =2 AWFFEDEE L —
B TWD, #kx 7o BRI B A1
FEAEMEE LTAI S, B THERBEA
U I~ —HHOME SR EE (T R) b
EMTEoEVHECHERLEE S H N7
bt S Cx7, LiL, OFET & LT
FEH VIV OB ENE & FFO WA p BAEHZ
RO TR L, F72. n B EHZBWTIEH
BHDFIT 99%E 7 T — L U BLONFDOHE
R EDDONEIRTH S, MEBEIRN b
EWMRE | PO IET 213y RGBT
HZFL Wwartv S FOMENLE T L— 7 A )L
—MWNETH D,

MFRAEFRHRIZTINETIZ, TRV ETH
T BTSN A I~ —FE1N p A
MEFE L CHRET D Z & 2R THID T
BT, T, TALVERORTHER S
73 EK (X—TXLY) Nallpfkle LT
WA ZLEZHLMI L, WFT— A
NAREEAAEE AH S TWE I EERHL
77, X5, BHBENZ 2 ODOF A7 = LBk
EateT R EM O E Oy 1B A
HEFF Lo MEHIZ G v b 3 WOIR i
PMERL, p Bt EZ RT 2R LT,
ZOBE, SFoFns D ERALEEND
PG A-E— A > b HRE ARG ISR S v, Sy
TR —HWEICEY T 5 Z L Tt &R R
BENEL 5 LWL N LT,

2. WEOHM

AL, TR TFE— A2 | ZFEMRM
WCHY ANy Fakitic k- T @V isEhE
Z R0 n BUEE RS L O WIRAEE & B
B2 R RO p MM B Z AT 2 b DO TH
5, [BIF+E—A2 b X, THAFL™Y
HEr LTy UV 7 BE)EICEERSR LR
W EMND, IE THEBEERM BN
BT REHZBWTEBR IR oz, L
L. ZHETOHZENS n BB DR X
OV WA 2 AH 09 2 s T ed TR R
BT 7O —FTHDHZEIIHLNTH D,

3. WDk

(1) 2,6frlcBT 5 n LEIELREM LI
— 7 AL UBEOARK E WM, B XN OFET
FREMEREAT
BICEFOEREER LTZZ—T AL 0T

TAVUERKERFRICERE LZ#EETDH

. nBEHEDORZRT, ZHUTS T ORAR

TE—A IR 1 FANZAWW TSI

HOMO 2AKERD T XL v B EH ST

HTEIWCERT A EEAITELTWDS, 22

TARMETIE, HERZRLX—L F TR

Ty —FENERIE L, B EFRIEICE D A
H=ALDIEEITO, £, 3 DOT A
VERO Y B 1 ORISR 3FOR
PR DA L7 & TNT OFET £l 21T 5 .

(2) mEfYEE AT 282y v BT & 1k
BWREOE R EMME, BIOERL Z %
T p BB AR VN 72 OFET 5234 2D
FEVEREAM
2 ODT v M TR UBERKEREOPTILHINY

TEATZ7 v a RV A% LT 1700 ppm D

WIREZFDO, ZhiEAEya— MEBXID

Fey X2y 2 MNEDOEL HITH+450E

ARERIEMREE T D, & Z TARMFZETIX, A

vy a— MNEIZ L D HEIEIER & FET £ OFE

MZz479, £, PFT7 XL UFEEK, T

NIV -FT7H LV UFHERIZONT SRR

T5, 62, ANCT VX V% R dExS

WF— ) 7' VEOER E FET f#RMEFELIIZ S

WCHRETT 5,

4. WFFEARE

(1) 7 AL 3% 2, 6-( TR ER L
7= 2 —T7 XL U RNED n B2 AT 5 7
WIZ, HTFEE. T AT 7 —fES. BRC
MR LF—ZFHE LT, ZOREE, LU0 23
T ERITIED > TV A D% LT HOMO (%
SFDRBIZHMALTEY, WhT— A
RS FHLEICRE R E 8L 52 TW0WD 2
EMHALMNI o Tz, Flo, BEEIIRT
DRT ATy —HEOBREWEE R LT, —
77, FELE T RV X — 130 T A R DM ME
TH Y R —VEEICKT D EMMEEZ R LT,
U EDFERN NS, #—T AL d n BIMRER
B2 B W T B o #uE o E/ER N X
BRI THDZ ERALNIR-7= (K1),

2,6":2',6"-Terazulene

Transfer Integrals Calculated with ADF

Transfer integrals (meV)

orbital
ta1 ta2 tq1 tq2 tp1 tp2

parallel 51 51 48 57 49 57
HOMO
antiparallel 10 9 4 15 16 2

parallel 76 76 50 36 50 37
LUMO
antiparallel 1" 15 5 25 25 8
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