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FERBEEARGEROER ZH < (F1), 1958 4£0 M.
Calvin OWFEE TELDIZE D, KRER TV —7 A—IZ
1986 &1 C. W. Tang 23, #ilv v a7 =2 (CuPc) &%
Vv BRI OAREHEER 2 2 VB W T, 1% O AR
BERE LI 2 ETH DY, Dk, ARFEERSTOWRE
0, HEEERFHE (Electroluminescence : EL) 7 4 X 7L
A DWFFRICET Uz 7z DI A S s o 7 B 23 e
7z. L L, 2000 FELARE, ZZHER DA EAZEL <9, K

aR b, BE, 7VvFy N, BT, BRI
L, =R RSO0, YV arRe DRIk
%, X 0ZEffis RIMRKGEROR B HE N 2BEME 2D D
2b 5.

2006 FFE 2 o, [EFREAEERKEERIH = AV F — -
ERATR AT (NEDO) ER 7oy 27 b & LTH]
HTHY L S i, BEFEPNC IR 7%, VIR 1 cm?,
FHIEE 100 R EO BEENRE ST T3, AKX
BBz, EL RIUL, [ESFEREERRERY) v —
(F3TF) RTVDD 2D, KR TIIRTHE ZONCHEHT 5.

-

in PV cells.

Kome important milestones in the development of erganic solar cells

2001 |- Ramos used double-cable polymers in PV cells.

2001 |-Schmidi-Mende made a self-orgznised liquid crystalline solar cell of
hexabenzocoronene and perylens.

2000 |- Peters / van Hal used oligomer-Cg, dvads/iriads as the active material

1995 1-%u/ Hall made the first bulk polymen polymer hetercjunciion PY,

1984 {-Yu made the first bulk polymer/Cg heterojunction PV,

1993 |- Sariciftci made the first polymerC g heterojunction device,

1991 [-Hiramoto made the first dye/dye bulk heterojunction PV by co-sublimation,
1986 [- Tang published the first heterojurction PV device.

1964 |- Delacote observed a rectifving effect when magnesium phihalocyanines
{CuPh) was placed between two different metalelectrodes.

1958 |- Kearns and Calvin worked with magnesium phthalocvanines (MgPh),
measuring a pholovoltage of 200 m\,

1906 |- Pochettino studied the photoconductivity of anthracene.

1839 |- Becquerel observed the photoeleztrochemical process.

X1 EHABIEHEAIGEMATRORES, #850 [“A brief history of the
development of organic and polymeric photovoltaics”, H.
Spanggaard and F. C. Krebs : Sol. Energy Mater. Sol. Cells 83,

125 (2004) ] IZ15&K.

BFRIFEETT S FAT—NVF /A T Ay — T 444-8787 [IETHIAASFHT SR 5-1,

e-mail : hiramoto @ims.ac.jp

EEES 9.2, 9.3

Organic solar cells. Masahiro HIRAMOTO. Research Center for Molecular-scale Nanoscience, Institute for Molecular Science (5-1
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| [ N —
b 5T AT CLT
(#10 nm) HEWINT 2 DHT
HEREFE LN

X4 2BEILOERE, ESAEOEEETLNNCERIIFEELTT,
) DRDITEDE TN TREEBE >TLE Y. Im-PTC
Fy el (E2RNERGISRL THB), hvldiTaEx
LTW5,

KR L > CTE 7T A-~4 F RERY (BhiET) 1
16nm b OREQPEFELZ D (H2), ik, EEO
BIL ANV —CHEBICHBE T T R, <A F AEW I
L, BNFEEWCHBEIRDFEET 5.

&AM, BHEFEMRD e 1384 T, B TEaEREIT
1nm EFEHINE L, —DOHFIBIEL TW 5 DI
RET, BROBLANVF—CRHEALR 7 X, ¥4 F R
BRI CE W (K 2). X-oT, HFHEERICBWT
TSRS 9T, T CWRIEL, F v ) 7T ERSIERR
FHFIEL %25 (H3(a)). I, Tang LARTOHEEEKE
B nA, pA E WIS BUNS BT L R & edn o B
Ths.

i 9 F il (Highest Occupied Molecular
Orbital : HOMO) - &{&Z<4> 7 (Lowest Unoccupied
Molecular Orbital : LUMO) DOfz&EREHROSFATIC Tz,
B MO AN —EEE L DRMES T 2HET S

», BET D &, ik > CEREHFNEID, 77
R A F ADEEHES F IS m - B EIA (Charge
Transfer : CT) FhE2F»T& % (M 3(b)). ZhizEAE
B CIEFLICHIREREICBES 2 2 e TE, K&K
BREFLETE D, 0D, NF—T7 277y —HETH
%, BEERBEWICBWTIE, Zo8RESFHES, BAEW
L BHF vV TERBEEFIHL 2 TNE, BEE, KE
RWERERESEDL I ENTER WY,

pn ~7 BEGTRGEM (X 4) 0 i3 FERoFEE 2L
TWwa P, REGMEIERINTWE, 23, BEE
R DN F O E AT RERRAEE nm DIT L IEFICE <,
HHEF v V7 2RAETE 288 S FESICEETE 2

FUi, EMEFREICEE L7280 10 nm WOBEE B4R L 72
bOUERENBEZETHDL, ARENEL, BHEIsT
FE LT TR RECEETE S, KERNT 204 T
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E5. &A%, 10 nm O TIE T N TOKREE % H|
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K5 pin#BEECILOBR, plle nWOBEFEERZTHEBICL S
TRELEZIED, pil, nBETHREINLEBEZLD. iBN
WK, JeFv ) TERDEEY A b1 5b pn REST
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O, FEH CHNZEE L MFRTE R W, K 6(b)D XS %k
HAH 2 REER, S—a L —Y 3 > D kD B ERCES T,
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ARG 7T Vv —2 AN—E7D, 313 10% b HEEICA - T
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OWHE, BiEE RV L TERT NS ACHT 5121,
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