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(57) Abstract: The objective of the present invention is to provide an optical sensor that exhibits high photoelectric
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structure represented by general formula (1), or a multimer having a structure represented by general formula (1).
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ENMEEISE > TERFZORGRKEBRAMAANEIET DI E. D2R1DKRHH
Nz, —Mx (1) TRINZ2BEEET2EY. BLT—KRK (1) T
REINDIBEEZETZ2LEMHIE. TEAMOEVWEREZELTWS, Ihb0D
MRZEHAEEBREE L THAWEESE, BETIHOTFETENRETNOS FIE
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[0044]

[0045]

DERYDNKELRS, LE > TERSHBROERTZOXLLEBAAEA
XTI EANAREEARY, LJYRIABREMY HE. ABEZEMERORA
ENHARTE B,

BE, BMEREREGEMRICS T2 HAELHLEICITENFREN S RARIHD
BIAVERBIEOLERINT 2 ENKRDLNDZN, KV HICHITIHE
EHEICIZ. MEHORRBIFICIE CBEORRBIFICGEVRINEZET 5
ZENKROLND, KEVTORENSE LT, LEDPEARERRENFTFE
WO ZBIBEDNRENS ORI =R BT 256, BAMEE. SREE. &E
fEIE. FARRABEBICEVRIRE—V 5B 2MREAEETMBICAWS
ZEMFFELL. FREE., RBEEILRIABERIGEVWRINE—-S%F
TEMRERAVWSEZENLYFFELWL, — BN (1) TRINDZIBEEZET
e, BLT—KR (1) TEHRINZBEEETILEHIE. E. 27,
Z2, BIV/FTLRBEBLEOEBECLPEBEICL Y., RIRE—7 & &4 %8S,
BHMEE. BREREEERBEEICFI—ZV T ENTRETH D,
Tabs, —MRN (1) TRINZBEZETHLEW. BLU0—HKA (1
) TRINDZBEZETIZEMHICLY. AN SN, BREBHAELEHR
BRAICERETHY. READORREREICEBN ALV ZBTLIENT
x5,

AEBOXEVFICLDBREHDORNARY MLIE, ER330~400
nmOENEE, ER420~470nmOSARMEE. FHIEER4 80~
56 0nmODixasEE. 580~700nmOFBEEICE—74528T53C
ENFELL, ERA420~470nmDEEMAEE. HR480~560n
mOBFEEEEAIZFE580~700 nmOKBMEEICE—V52BT2Z &0
FUFFE L LY

Eld. ROERRF. VVERFFLREP=0THBIENEYFFLL, K
VRRFTHDHIENILIIPTFI LW, Z'HXVTZ2E ENTNIMILIC,
MRRTF. MERFILREINRaTHBZIENLYFFLL, NRaThd
ENILICFELY, BBRERFIAIGREBERICEVWRIRE—-V2ET 3
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[0046]

[0047]

[0048]

[0049]

EVWDEEATIR., ENRVREREFTTHY., B Z2'BLVZ 2 EFNETRIRIL
ICBERFEHAIENRaTHD I ENTFFE LW,

BRZa, RZbBLVRZcILBITZEHS L BREBROREMKZLY
6~30DF7Y—IBELTIE, RVEVE, FI79LVEB 7+ ML
VIR, JUEVER TYNSEVER, ELVREVSAEFEERRIEKERY
Bifond, ThHDFTEH, REFREEMERETI8EANL. RyvEY
BAFE LW, . BERRERS~300ATO7 ) —ILEBE LTI,
77VR. FAT7IVER BEYVIVER F/YVER JxFrhO) VRE
Wo eBEBEATOT ) —IVREESRETFONS, CN5DOHRTH, BRRA
FOLPTIVEROHZEDRRNL, B I VERNMFFE LWL,

MROILZHARENEY., BRORFLAEAMEMEELERT 2L VIES
Mo, RZa, RZbBLUVRZ cld, TREFNHILIC. EFRD LLIEEE
BOBREMKFHE~3 007 —IVERTHDZIEMFFELL, RFLFE
MEBRRTDZIEVIERT, 7V—ILROFTERVEVRTHD I &N E
YIFFE LY,

RZa, RZbFLIIBRZcEBEBEZBLTWVWTHEBLTWRLLTH L
<. BEZBLTW2RERRaLAZOBERELZBE L TVWDS I ENTFE
LW SYBFFLWEBHRESLTIE. PI/E ZIFILE /7070 F
WE, PYU—LEBLIUATOTY—LETHY., ISICTFELIE. 73
JE TV-WEBLTATOT)—ILETHY., FICHFF LTIV E
THd, TI/EORTEH, V7V —IUTI/ENMRFITHFHELWL,

—BX (1) TRINZ2BEEET2LEMW. BLT—HRX (1) TR
N2BEEET2ZEREETER. ABEHE S L THET Y. BEFY
B, EDMNBEICA> T, EKEALZSBEBARICEET 2 p B¥EHFEE L
THMEET 2, EAZORRKEET 272011, BURHOMO (Hig
hest Occupied Molecular Orbital) #E
DIRNF—EAMAZBLTWEIUENHZD, TOLDICIF. BZa, RZ
bBLVEBZ cHBRE LLIIERBROBERKARGE6~3007 ) —ILE
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[0050]

[0051]

[0052]

[0053]

THDIEDNTFELL,

ISILRIFREAMESEE2E2DICIEBES) FREDOHOMOHEDE
BYZRELLTEIMNENHZD, COBRT, RadVEHE LIIFEBELROD
TYV=IVEFLEFELRE LITEEROATOT)—IVETHZD I EDEFE
L<, ISICHEMNRHOMOEED I RILF—EMEET 2 EWVWIERT,
RaMNEHE LLIZEBEBROT7) —ILETHBZIENLYFELWL, FFL
WES LLREBBRO7 ) —IILEE LTI, 7zZIVE, 77FILE, E
TJxZE, JIFLZNE PUMNSEZLE ELZIVE JxFV b
LZIVE, 7)EZIE, N7z VZUVEFEE VA SV TZIVESE
BHIFONZID, JxZIVE FI7FIVE ET7zZIE JILFLZILE
FEFT7FVMLZLERIYFELL, REFAREHEZRTEWVWIER
TI7TZIVE, TI7FIE ETJZUVEFLETIVALZIVEDNI SITH
FLL, 72D ESREFFE LWL,

—fiE (1) TRINZBEEZETHEWIE. Tia—HlRA (3) LI
(4) TRINDBEEZETZ2EEMTHZ2IENMTFELWL, TabbE, B
EENBEHEN. fit—MX (1) TRINZESEEETILEMELTT
R (3) FlE (4) TRINZBEBEEZETZ2EEMEZSL I &N
F LW,

F/o. RISHBEMEED. FAl—KX (1) TRINDZIBEZET21LE
MELTTER (3) TRINZBEEETHHLEMEZSL I ENLYFFL
W,
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z3 E z4 (3)
Zb Zc

E (4)

[0054] —M&=X (3) BLV (4) IKBIFBE, Z3BLUZ4E, —R (1) i
BIBE, 2'8LVZ2.AFTHD, —HBRX (3) LV (4) KBTS
BZa~BZeld. — B (1) ILBIIBEBZa, BZbBLVEZc R
BECTHD, BZbEBZIBIVEBZctBZ e IBEBRE L DRTEE
BB L TH LW,

[0055] —f&=L (3) LV (4) IZHEWVWT, EIF—HKX (1) OBEDHREER
., RUERRF. VYBRFFLEIP=0THBIENLYBFFLL., FUE

[1£6]

BFTHBZIENISITTFF LWL,

[0056] R ald—M= (1) OHBAERAK B LIRBEBROT) —ILVEFE
ERE LIRBEBEROATOT7 Y —IILETHD I ENMFFELL, IHILHE
tPIAHOMOEBEOIRILF—EMEFTZEVWIEBRAT. RadBREL
CIBEEBLOT ) —ILVETHDIERLYBFF LWL, FELWEHRE LLIE
W|MEBHBOT)—ILEELTE, ZzZ)VE, 77FILE E7zZVE, 7
WAL ZWVE, FUMNSEZIVE ELZIVE JxFVNLZIVE )
ZIE, N TZ7zZVZWEFEE ISV TZLESErHIFOLNDH
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[0057]

[0058]

[0059]

[0060]

 ZIZIE, FOFIVE E7zZVE, VA LZVEFEE TSV

FUOZIWERNLYFFE L, RFGFEMHZRTEVIBERITI I ZIE,
FTI7FNE, ETIZIEFTLEIILALZINENILICEFFELL, 7=
IWEDNREEFT L,

— &R (3) LT (4) ILHVWT, BZa~EZeld,. —HBKX (1) @
IBE DA s Bk, BEROREBRIKRBE6~3 007 ) —ILEIEFE LW

TY—IRELTERVEVR, 77490 VKR 7V ML VR 7Y
VR, TUVMNSEVER, ELVERESBETFLNLGD, TEMEEERLALL
TISICRFLREMENEOLNDIEVWIEAT, RVEVENMIFFEL L.
Za~RZeDRTHIRVEVIRTHD I ENLYTFFE L,

Fre. XEEHMEN. KX (1) TRINZIBEEETIZEFREET
BmE. PFOFEMEAILICALEL. BESFEOHOMOBEDERY A
FYRELBBIEDTFFE LV,

—%X (1) TRIhZ2BEEBETIEEHRELTE. —HRX (1) TK
INZEEN. BFEEP. PLFLVE 7Y—LYVE ~AFO7Y—L YV
BE I—FTIEEFELRFAI—FTILHEEEVLERBEEN L TEBUER
aliibae. TaEe—HKRA (5) . (6) Tk (7) TRINIIEEL
BI580W0L5 I, BHO—MEN (1) TRINDIBENLZBEEROD
BRZa~BZcOWThHERET 2L D LHBOEEMHESFLN S,
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[167]

G
4 (7)

[0061] —#=L (5) . (6) F/kE (7) IKBIFBE. Z'L0Z21F. —HBR
(1) IKBWTBE, Z2'BLVZ2LAFETHD, —RX (5) . (6) Fk
(7)) ILBIIRBZa~BZcHBLUVBZ F~BZnid. —BRX (1) I
BIFPRZa, BZbBLIVTIRZc ERAKETH D,

[0062] —M=X (1) THRINZBEEETIL2HPS—KR (5) . (6) Fk
& (7)) TRINZEBEEZETHLEMTH2BE. DFHALYRAIETER
HAE Adcsd, EABMEMI/ALL. XEERMEALICESTEZ0
THFE LW,

[0063] —#=L (5) . (6) F/iEk (7) IKBWVWT., EF—®=X (1) 0BaD
HEAE ARk, RORERF. VVERFELEREIP=0THBIENFYFHELL
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[0064]

[0065]

[0066]

[0067]

[0068]

RORBEFTHDZENILITHFE LW,

—f&=X (5) . (6) F&lk (7) IKBWT, 2LV Z21F, —BR (
1) OBEDEHBE Rk BRERF. MERTFILREINRaTHZ I &N E
UiFF L<. BREEFFHLIENRaTHB I ENISITHTFFE LU,

Rald—M= (1) OHmBAEREK BRS LIRBEBROT ) —IVEFE
ERE LIRBEBEROATOT7 Y —IILETHD I ENMFFELL, IHILHE
tPIAHOMOEBEOIRILF—EMEFTZEVWIEBRAT. RadBREL
CIBEEBLOT ) —ILVETHDIERLYBFF LWL, FELWEHRE LLIE
W|MEBHBOT)—ILEELTE, ZzZ)VE, 77FILE E7zZVE, 7
WAL ZWVE, FUMNSEZIVE ELZIVE JxFVNLZIVE )
ZIE, N TZ7zZVZWEFEE ISV TZLESErHIFOLNDH
C7IZIE FUOFIVE ETIZNUVE JIVFLVLZLVEFEE TSV
FUZWENLYFFE L, REFARESHZRTEVWIERRITI T ZILE,
FTI7FNE, ETIZIEFTLEIILALZINENILICEFFELL, 7=
WERRBHFTE LWL,

SEEE. REEEFIAETREEBORAEMRLCBINT 2 EVWIERT
iE. =X (5) . (6) Fh (7) ICBUZENKRIREFTHY., H
DZTBLVZ2RENENRILICBRRETFILIINRaTHI I ENFFL
W,

—f&= (5) . (6) F&IF (7) IKBWT, BZa~BZcBLURZ
F~RZnid, —xX (1) OBEOHBERAK BERORMMNKFRNO
~30D7)—ILENMFELWVL, PV-ILRELTEIRVEVER, 774U
VR, 7TV NLVER JVEVER TUMNIEVER ELVRENES
bnaH., FTEMEZBERLAEZLTILSICEFLAFEEENMELNDIEWVWDOERS
T RVEVENMFFELL, BZa, BZbBIVTRZF~KRZ i O2TH
RVEVIRTHDBEDELYITFE LWL,

BFIC—fX (1) . (3) &V (4) TRINZEEEET LAY
DOPZERTH, TNHICREI NS EDTIEARL,
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CLYEKT DI ENTESD,
[0091] —#f&X (1) TRINZIBELZET2ILEW. LMK (1) TRKRS
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ERFRICHITNMBEEIL, BoBEHCHRINS, 4 00 CUTHAFHL
<. B80TCUTHLYFELL, 360CUTHEILITHELL,
[0092] —M&X (1) TRINZ\EEZFIT21LEM. LMK (1) TRS
NHBEEEIT2ZEROMER., AEERFEOLZELOHERINL. 99

EEWULETHDZ ENTFHELL,

[0093] (et OER)

AEBPONEVHORTFEXE LTE. BIZIE BiG SHEEHRE. (2%
. B IEFLEERE NEERE 2B, BB EAEEESERLE
EFHEE BB, Bi% EFAIRYHULE NEXHRE [EE, HikEF
BRYBLE SEXRE EFEEE 218, Gk EARYELE EA
WXEAEBELHRE BFHEE 2B, [HiEEARYHLUEEFEE
B/ NEEHE EFHEEE EFNMYLELE BEBEWVLBEBRAETS
nb,

[0094] HEEHEIZ., 2FBHEULONABEEMNZEC I ENMFELL, HIAE
 AREBRO—HKX (1) TRINDIBEZET21EY. TLE—MHKRA (1
) TRINDZBELZETIZENRE. TOMDAEZTEMBE ZHAEDLE
B2ZENFFLV, MAEDLESHAEBELEMBE L TE, pBILEnED
FERFEERTAERFEAIFELYL, — KX (1) TRINZBELE
T5EW. FE—MHKX (1) TRINDIBEEZET 2LEFRIIEALERE
MO p X ERFUETRT LD, ABEZBREN I SICnEOFERFLETR
T NnAERFEIEREZETEIENLYFELL,

[0095] nEBEEFEEAXRE LT, AIXIET, 4, 5, 8—FT749L VT >ANL
REIVIITUNARSAK (NTCDA), 3, 4, 9, 10—RY
LYTFRSALKRFI YOI TN RS4 K (PTCDA) . 3, 4,
9, 10— RYLUYTFKIFAMRFI) Y IEARV LI =)L (PT
CBI). N, N=YFI9FI—-3, 4, 9, 10—FT7FILFZHILRK
FOIUVAXIRK(PTCDI—-C8H) ., 2— (4—-E7x=YJ) —5— (
4—t—TFN7z=)) —1, 3, 4d—FFHTYF7J/—)L (PBD) . 2
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[0096]

[0097]

, 5=Y (1 =4+7F)) —1, 3, 4—FFHIF7J—)L (BND) E0D
FFHY—IEFEERK, 3— (4—-E7z=YIL) —4—7T7z=)L—5— (4
—t—JFT7z=N) =1, 2, 4=—KYTY—IL (TAZ) EDOKNYT
V—IWEBEK, JxFr Ol VvEESER RAT 4 v FFYA RBEERK, F
THILYTRSAINKRVEBY A I NFEER, 75—LeEW. A—RVF
JFa—T (CNT), R)—p—Tz=LYVEZLVREEHRICOT/E
HEALREZFEEER (CN—PPV) RENFFEFLNDE, IhoE2FELLER
WTHELW,

RTH, 75— LUV EEMEERTOBEE EEFREEENRN D, F
FLLAVWLNDE, 75—LVkEMELTIE. C60. C70, C76,
C78. C82, C84, C90, CO4%hETrEBHOELD., [6
, 6] —7xz=) C61 TFYvITF7IyRAFIIRFTIVL ([6, 6
1] —PCBM). [5, 6] —7z=J)b C61 TFYvITFTIvy RAF
WTRAF) ([5, 6] —PCBM) ., [6, 6] —7xz=)kb C61 7
FOwIT7Iy RAFxNITZAFI ([6, 6] —PCBH) . [6, 6]
—7zxz=Z)b C61 TFVwITF7yRRFIVIIRFTIV ([6, 6] —
PCBD). 7x=) C71 TFYvITFIy RAFIITZATI (PC
70BM) [ 7xz=)b C85 TFUYYIFIYYRAFILIZRTI (PC
84 BM) mEMNEIFLND,

PpEEMFEBARE LT, BIZIE. 9—FF 7V, V0A—49—FA7
TV, BXUFATIV, FAVFFATVAREDOFT) TFA 7V bEY
7L VEZLVREEY. p—T7 2L VRIEEW. R TILF LY
RibEM. kEMH227402 7= (H2Pc) , 7SO T7=> (C
uPc) . BEA7490 7= (ZnPc) 0740V F7VEEEK, R
W24V VEEHE N, NV =Y 7z=)L—N, N =Y (3—AF)7T=x
—)) =4, 4 -z )—1, 1" =YY (TPD). N, N’
—JFI7FIL—-N, N =Y7z=)—4, 4 =Y7z=)—1, 1" —
72V (NPD) EQONYTYV—IWVTIVESHK 4, 4 —Y (ALN
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[0098]

[0099]

[0100]

[0101]

[0102]

V—=IL—9—4J)) EZz=)L (CBP) EOHIN/NY—ILFEKLGEHE
Fonsd, Ihboz2BUERWVWTE LWL,

EREOLIIC. — MR (1) TRINZBEEZET2LEMETE—KRKA
(1) TRINZBELETHEEHKE, HOMOPLUMO (Lowe s
t unoccupied Molecular Orbital) ®dxITx
WHF—BADNELDIERFEREHAEDED I EITLY, HKERNLTE
Y BMEFIAEBMNRA CHERNICETORE - EFHET 0. XE
BN ELIYEHDZIENTED,

HEBEREN 2BBAULONBEERMBZEUHRE. ChOoDOMBIE—E
DHTREEINTVWTELVWL, BABEIMRZSVENMBEBINTWT
HLLWA, BEREDBERNS. MEINTULDZEMFF LWL,

BEINTWSIESIE. pEARYEFRZ2CENGIERAL. nBEKRYSE
FEZUBIBRBRAICAET S ENMFFELY, T, BEINTWSHEE

 BEREICEEE (IB) ZALTHLW, ZOLIAEHIEp— i —n
BEEHENRTHEY., i EXZILERIHREZEWV, pBEnBFfEThThE
WWEABEEBTFEEZED 2 &ICLY., ABEEDEEZLIYFSDHDI &N
TZE %,

BEINTWBIEEIR. — KX (1) TRINDIBEEZET2LEWIL
E—HN (1) TRINDIBEZETI2EEHCHATDEIMRIIFL
NTHBELTVLED L. F/URUVTHEDBML TWD 2 EDFE
LW, B2 L TW3IEE, HOBBED RXAA VYA Xid, 1 nmBlES
O nmPURAFE LW,

HELTHEBDOEIE, 10nm~500nmAFELL., FUFFLLIE
20nm~100nmTH%, ABERRBEIRBEENOLZHEIE. L5
HEEHRELHRDODEIDS>E, —MRA (1) TRINZBEZETHLEY
FhF—MHN (1) TREINZBELZEITIZEHREZETCEOESIBLUVE
BIXNZ2BOEIIE., ZNEFNREnm~495 nmAFFELL., LFYFFL
KIF1TO0nm~50nmTHh3, BERAICEESE (i B) 28951%
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[0103]

[0104]

[0105]

[0106]

i BOEXE, Tnm~100nmdAFHELL., FYFFELLIESnm~5
OnmTdHhdB,

eV HICBEWTE, BBE LU/ ELEBENAEBEEET I &H
FE LW, BRONSEREIE, SAEEREICASTAIEEL TREENIRE
THRRETHNIE., FICREINDHEDTIEAWL, ZI T, AEBEKREE,
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