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BRI T ¥ B A ERER R EmDSSCe)iL, MRER KB RLF -2 B R RV —ICEHBT S
7=V DORMENEERT A ATH D, DSSCs IZBT 2L OIFIEN D, BiEED(LFAEE L EL#
ZHRMOMEBEMENRH LN SN TEER, AFEOTRILF AN LT ¥ > L TORS - Bl <Cts )1 MH
HAEANEE BT (Jse), fRIKETE(Voe), HBELMNR(n N RITT BT %LT%ET%@Eﬁ%V —J7. 1,3
VFA—VEHEITBOVE A SEE B, BRe REBELOEANRARETH Y 5 FRFFORBIR, ZhbDZ &
25 DSSCs IS TE B 1,3-VF A=V EHEET S D-n-ARAKORICHI 2 MBITERTH D, At
LTI 1,3V FA— VEREET D D-n-ABAHKEREZAT L, BXCBRE, e RrE, SCE st
EHODCLIEREREZE LD L EHIT, TNOLOBRIZONWTH Uiz, 1 F T DSSCs Dm0 fE N, 7A4
AEGECHBRILIZONVTIERTWS, MEINTWIAMERES, 1,3-VFA4A—NLEFT S D-n-ABSTIT
WTHIkR7e, 2ETIE, 1,3-VFA—EHE AT D D-n-AMAROLS G L LT LUUEE %@%@@%
FRIZOW T FERIC oW TR, KETIE 1,3-PF A — LB RICEEET 2 WA ~DHEFR 7 « = /L ER L
FEALTZD- - ARAELB LNt A=Y —FNIZ 9,9- T FN-9H-7 VAL o B A LT aF 2 SRk L. Bk
F & o RETORMBINFIL DB, ENPNEEBEHNEICE X DB OV T Ule, B AR A5 AL
ELTEYT 2T U NBER G, FERT c = VEBREOE NI H 2E6EOFKICE b0 EEZ bNLDLNL
WY A7 SV OEREAEE, EEEREEZE ESE2 2 2L L, SOICHKEEMENR L
:&m%\7m:wﬁﬁﬁmﬁkm@M%&V#%*%E@mm@kﬁ%%@%mzéﬁ%ﬂ&5$#b#oto
n A=Y =N 9,9- T FIN-9H- TNV F L o E WA Z & T, FEEERER L OB EEE O LAl hE
HOHLFEER LI, SETITB MG E LT 1,3-PF F— LI, BFZH5M, WEWMME L TEY PGk
%ﬁ?é@fki@NwWT%/%?W%HWéﬁtt)/wﬁAﬂ%%ﬁﬁééf%%%b FeE g, BER
L, HBEBEEIC O W TR, BV Vo AERITRBA L EF I VRS LA A L LT
LOEGMRLEZ, B IPLERFE) Vo AARICHRFEVHEEEEEEZ R T ERNbrot, BV V=04
BRI, BEZFEOMN EIZE DRI ANT MO RE R X OVEREAMEOM I L 2 EEEREOm k-
DB ENT-, REFEAA UV ERHAAT L E LIV V=g AMEARIFBILT ¥ ETORILANRT MVREETIC
HARERES 7 208, YA ROKREZNVITHEAFUETAHAZETITERES 7 LW ERbhraTz, &
FAFy, AUBAF L EHETIHEY V=T AMEAFED IPCE GV EFIR) A7 MLid, REFEA AL - B
=V AMEARICHEAREREEERICEOATZLOTHY | kb EWVERKERME, XELRHNRE R LT, 4 ETIX
@ﬁ@é%%%mtﬁ&?n@ﬁﬁ&buom W7z, B2 7 VA DSSCs Tid, KWIL A7 VDRI B
FEMBEDEDZETEVNEEEZ I NN—TEET7 4 ZAOBRPYFECTE S, WEBOK FRL@ER LT
BT OFZIREIC L > THRME T T B AN H D, 77 7 /LR DSSCs DI BB RDIE _EOWE T4 Bk
ROF-FHROAEMILALETHY  AROE-FEOTRICH DR E EOFIIMmD TP, KETIE 3 3= TR
L7 227 b AR ERER DB VORI ONARL I TR T U E2RA T 2T EEY D=y A
FRICER LT, b 2O BFED D705 DSSCs il L7z & 2 A BB oOm L2 BT 5 Z E R TE T,
BRREROBRBIIEY Vo AAEOLOREREFBRETH -7, IPCE AXJ Fhb, BYIA-EU Y
= LEFEDO T 7 7 N DSSCs ITAVRBEABRIEEIRA G L TW\WDH Z LN boole, 5 BETIHEN VB U B AR
SHER VL3 TVFA—VEBBL W 4,5 M AFIVFAREEBEALIZAF AT A-1,3-VF 4 —VEEERT
5 D-n-ARGELAR L, T, BRI E LB Uz, BFZAWNL-T o= LTI T /7T
7 U NBE RN, AFAFA-1,3-UF 4 — N ARITR V1,3 U F A= VBRI RRALAALT BV E
WENT DI EMBAFAFAEOREIC L » THRFED HOMO-LUMO ¥ v 72 R HEN b -T2, %I
CETI2EMNDL 5B TCH/ONLFERMAEZE LD, KRBILOKRIEE LT,

% FRSCE R, FI3C 2000 F & 3830 300 35 % 1T OIIT 52, & L<ITFEIL 800 #5% 1R LT 7280,
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Dye-sensitized solar cells (DSSCs) using a nanocrystalline Ti0, electrode have attracted much attention
due to their possibilities for providing electricity with low cost and simple fabrication. Dyes strongly
affect the power—conversion efficiency (PCE) through their important roles in light harvesting and electron
injection. So far, various kinds of dyes, including metal complexes such as ruthenium complexes and zinc
porphyrins, have been developed and applied to the DSSCs. The highest conversion efficiency of 12.3% has
been achieved using a porphyrin dye. However, metal complexes are difficult to synthesize and they are
also expensive. On the other hand, organic dyes without metals have received increasing attention due
to the large molecular extinction coefficients and easy modification, in addition to their lower costs

Donor-( & —spacer) — acceptor (D-7x —A)—type organic dyes have been designed to extend the absorption region,
in which various arylamines, including triarylamines, carbazoles, phenothiazines, and indolines, have
been used as electron—donating moieties. However, the number of dyes that do not use arylamine as the
donor is limited. Therefore, it is still important to explore new materials for making progress in this
field. 1,3-Dithiol-2-ylidene has a strong electron—-donating property and has been used as a donor unit
in donor—acceptor systems. D—x—A dyes containing a 1,3-dithiol-2-ylidene unit for DSSCs have not been
fully developed. The author have prepared novel dyes containing these units and investigated the
relationship between the structures of dyes and the DSSC performances.
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