oy MRS 25T

REA HAXLF KEFE

(PERFROCEATTANEERE LA ELHZE JE 100190)

BE » 7B BHEEERIAXTAN . G2 THRT 6K, FRAERESEN 2T
BIAEAER LB R A RIAL & B R LR, 25 FRIXAMETR
P, ZORLRAE BB THLEERY, ENABEFEZAHNE, 2HLLRAH
50, REEZARCARGHNAREM CEEH R,

KR 5T HR, T ERE

DOI:10.3969/j.issn.1000-3045.2011.07.011

! HF R E DI RERY AR T, B4R
| $FHBSBUFHELSEE

SET BRI O TR B
32 X Bl 76 5 <k HHLS T (45 5 4 T ) 15
Ge 1WA R O B A1 46 2 0
S3F BRI 2 1
‘ TEREA 112 M AL 2 bR . 20 1122 60 4R AR
TR S S AT
N ‘ B, AT ST DL K AT R A
BLLB ST R

BETFRE T — 8T B WE 5E AUk, B 235 44 R S 1) 32
Yide Ot L RO MR B WESE . A8 B ET X TR R
T AT S B A RIS AR AT BR (H 20 T A4 BT 52 Y
Ak o T SCRSL TR S+ o iE 280, |56, B,
W A B RE B 4T T A B B B AT RE T A ALE S
Yy Oe T CBRIET SE LS AL S
[LS WIVAS o ) B 5 S P S M T [/ BTN S I S e 8
U, o3 T AR B R A S B AL N 2% B B2
e N T IHLE R A R, TRl fETR AR R
45K 5 UIRE S A ny el L A T RETT R 1 R AR
BV SRR BT, B, 2 TR AT s 0 T
T A, S B B ) BE 945 KA RN RE 1) TR 45

W, B R AR G
. 5rT 2 A AR
FH, O R B T
. BARKING, 458

P I BF 5% FoE fiE L BE

AT B R R ST T R £ 9T L I 4
TS A T LSy T 55 4R AT (R e
B 5 R S B A ) ) AT LAY T TR A T I B |
FLAT KRR G W BV B 0 B 1T 5 T 2% P 1 2
LTy 53 T 15 TR HE R, S B |

* eFEHHEA. 2011 £2 B 23 H




e AN E At 2k . RAFrgn Tk ak
R | 22 PR A5 AR a5 OB S B JC AL A KRR T SHe 5L 1 B
PERE . 43 F ARG 3R iRl 22 28 3, HLAE
REVE 5 B AE il AL 2, B AN, BB LA R i A= %5 7
TS RS NN U RT S0 BT LA, H AT EBR B X531
MBI TE 43T R, PE AR P, 36 L H (BREEPY T
[l 55 4y 23 4 H B A e 50 A S0 3 1y B0 B ) ke B
) b, A5 I AR A A — B A RHE N T W T
H TN TES

“OrFas R AR, IR L TR B ) 1959
4F Feynman!''/E € [E W 2 254 2 Ly — 1D E 2411
“LIAR P FRARFT RS E FATT ] 4 T AL
HAEAL AT 9 R TR T . AT A4
At B ARG AR R /N S LR AR AT AR W /N d 5T
PEAE AR R /e FRFE AR B AR5 19/ an S 28
EAE A 10 3% 100 AR F a0 g ), T E ) A
JUT- 3 XX ARl & A8 15 A 19 /) . TEFRE K, W) B
2 PRI AS I 53 A0 sk /S RS (g TSR AL . LAY
B IR K X TEBE & — R RF 2 L4, B F) 20 i
28 70 AEAR, BEEEMA B LN T 4 s B
R AE L 1974 4F , Aviram 1 Ratner MEH IS 32 H T
Gy FAE LA AR SR Tt T T AR R Ay a2
A2 38 Aok AT TG B 2 2 (1) B3 G AR ASE AR 56 g A
WEFE T Y Carter & 115k FasfFH LA HIT T —FK
S E R L)< IR R T L2 . AL, S TR
IR IEEA T A SEBR N A TR BT BE . 80 4E /RS
W, B A A3 AR BT B A AR | B T IR B AR (i
LB) WL oI A ARG AR T B A W 58 3% , 707
e WS IS TR 2 9By EE R . 2001 41 B
e FATRERE B G F e P A B ok Mk T
A 2RIy Re FIS ST RE 1Y « 43 H RS 5 25 6
ABIE T O — 2,

o ek nE CRCHEIRINE S i S =N T iR P T AT
VLR, LA R8s 1, DN B A AR B faoie
FROFIAE B R RR 1 kR ah iy ik 2 (N IR
Az 3 BT 1 A I B £ 4 ) T R gE G I D i AR
i T B R BTk .20 42 60 AEAR, H A IE 2N

sFupsEE |

T T AR ARSI DAL, el T
oA RS E Y A R g, — BR O  Bo,  T kR
B O T R 2 00 T2 oy — 2B g T
T SR A B TR 1 e /S BTG, PRI 3 R i Y T
T EOR, R T R , LA, Sr AR WS
B BN A OBE BT s 8 BT IR B R R A i 22 U
A R B B2 RS ZERZ, X 23 1 A 1 B9 WF 58 o
iy sl HoAl = B i R e

HIL B ST AR S SRR TS AT AL ()
TRE I ST B ARG o PR RE AR
il 75 5 PERE ARG B BISIT ST R ik S p T
2F D6 A5 BRR A S BT U AE SO TR PR B A
R AL 22 G 2 (e S BR 35 42 1 fB 22 51 i 21
22 b 2% 00 R J7 1 i), — B0 A e S Fan
WFFERs I 21 a2 b A EM ST 2 —,

LI & i AT AT 22 Ok e by < LR AR
& NCEN
1954 4F  H A 1 ¥ R & AL 5 1< 2= L faf
e B S50 W 0 v HL 22 (0.1S/m)!)
1962 4= 3 [FE AL 2 WA RUHT 1 HL T 32 4K DU 5L
FEXF T H LRI (TCNQ), & 5 H +
25 R A s bR SR B 10 A2 R L Rk
100S/m.,
1970 4F 3% [ Fred Wudl %5 & BB A HL T 25 14
DU & B (TTF)®
1973 4 5[ Ferraris .Heeger 25 &3 T TTF-
TCNQ H i 5% 8 52 &5 Eh 19 42 )i 5 v,
PO 2530 i S A R ik 1 000S/m, £
SET AL R S AR IX T 24
1974 4 1977 4F Heeger .Shirakawa .Mac-
Diarmid 4 & #4542 5K 2, 4k
A4 <3 e A3 FEL P (1 000S/m) MY,
AN T T R A T
1980 4F J}# 11 Bechgard 25 % ¥ T Hi fif 5% £%
2 A SR AR AT U HBE S 1Y

b R S B e—



BIFFENEE 7 T AT AL S AR
1985 4 Smalley .Curl .Kroto &5 7E 3% = 31 K
R Coo w5 WIS FFA T B W
Ab 2% 1 BT A AR
1986 4 #[ik 2N w1 Tang 548 T 85— 1A
AL pn S BT 45 1% K FH B8 Ha yl el
H A1 Ando S5 i1l 125 — A HLHE
W37 580 8 A S TS T AT ML T
HFFE S,
1987 4F #lik 2N w1y Tang 5548 T 25— 1A
HLHERE K easfF, R T APl R 11
B R
1990 4F 9% [FE SUMF K2k T iR Gk
SIS R T REWAE RGN
v g Rz O,
1995 4F Heeger %5 & B 3 & W) A& 5 B 45 K
BHREH Yl , JT /S 1 3R -G 4 KA BB v v
TSR,
1996 4 Cg & ks 1y & B3R U DL IR AL 2532
2000 4F SR G W0 R B AR DLIRAB 525
VT AE Sk, o T MBS g kR IS T A AL
ROCTR BT EFH AT AMNTHE A F40
F i B A WL RO S AR S A LK B BE H Wb AF
HRAFE YRR . P EBRAST, TR S
A SN LA S B (%) R
()T ARt R, B ER T
PR, FRATEG AR A PR A
SR R R AL, ARAZE A ML T PR A Ak, il
It 5y T AR B A X O r R e (R Y B T )
PEAT U T ERAR O L e BEAE TR
[ 328 W B SR RN BV A 7Y (1) 38 25 e ST, 43 F AR AS
TP A R W T R R A R T R A X
S AR A BARAIR | R T AR Sy A R RN A L R
il A B T AEAN, 45 G T AR RS S v
EIESE=S AR R U S S TR N SP ST 3 S = o S T |
HE S FRATT 14 A= 0ty >k B A PR 9 A2 b B dn v, 5 4R Y
HER, S A T BE A R AR IR 1 Ly, PR 36 R (CREE )

2% A5 H 43 T HL TR 1Y dRoR 2E R 1 S 2000 4R LSk
T RF IR 5 ANRIE R A A
DA N NS B

) T RERES T BMHA K beir LEF
Ko TFHAL BHG—AFR S, T RS
T AT LAEA T S B AR B, B ANAE 0.1mm?
AR 109 AR F, L 109HzZ 3 T 56, Dy FE AL
K 10°W, [\, 43 RUBE BB S5 - 78 9 D s
S WAHES] T AR SR 25 1 &R R 2% R AE A S
HYBE B A AT HIL I TE FE AR A 1 PR SR g R A A
7 i 7 & STt G R .o T2 SV S £ 0 R P P I s o
TR RS A 0 R AN G R B Sy M ORES AR AF
A B 19 R SR A4y T T D g R 2 W HE B A
SRR B A A XA R B, TP A5 b
DX FNHILAR Ly Dy in K53 1 44 K5 g7 R i F & Fae A
3 FE B A R Sk iy < 3 Tk 7 b o s e S A
P [ s A0 24 B9 A L 7 3% 0 L A4S IDTechEx it 5,
Sy A ETEAR R Y 20 42 B A AT HE S P 3 000 1236
JCHITT S O3 R, 1A — A D8 KA i sl 403

SR, HETAY Sy T &0 Jo ik il 54 di 4 .
TS TR SR R (AniE ) 5 ML =
AT IR AFAE B M 25 15, PRtk 43 7 A4 H |7 32 2 4E
LT AC AL AR A LR SE X AT R R SR N
IR a7, BLIEAE S« 43 iUk R R A B R
B & e a5 A FAR K iy B 2E | [T, & i B AR
PERY AEST T AR T A )T 8 TR B R 45
FIEMA Z AT R R S R S 1 O i ]
— o HOR Oy T LA A RNEN R MRS i TR R
Gy T A R B AL AR AIE . PRI 7R R R R R LR G
PEREIL 7 10 43 F A BHA R 2Ll 1, MOBT & B
T2 FHT RS e St B2 e, %) 2H R AT A K U
¥ RIFHM 35 G T 45 1 B R 2H 28 R s 448 44 51
P ZH BT A | R 43 A 4 R I R L D e o
TG AR R — A KRR B AR 55 . Bk, A A
O et i ol O B e 1 S R VS | S = S S (=2 Rl N 3
A B A B S g T e B AR BHbrZ —
Wy TR S S e B Iy — ., HAT,




I3 1 F B B A SRATY SR AT AT — R P AT it Dk 1 5 B 1)
MU, NSy AR S AR ST T T 20 A T ) A
Ko PR 14 OBV ) B0 N T T 25 O vk R B R E
SR, F5 50 b VORI SR M — R T AR
S ER LR s TR T AR R R R T
(R E S G LN 6 N (S = oy it B EE | ZN EE N R Y|
MR 28, AN A L B0 1 IR SR Ak D7 iR 1
R B JEAT BN AR AF (S PEA A I ELIE N, #RIs A
AR B9 BEZEE | e 501 S A A ML 32 P 0 10 T HEL 0t 1) A
S n, ARG T R AR R B By T A A e
B EE | e R AR R B S R AL T B 2 AL
SRy RO A PERE SR M | P A A i BILER B BT 5 LA
Koy TR S5 B AR UF ST 2858 T e, SR, 78
o T R U7 v K S S B B R AR
1Y 532 5 5 N T TS SR AT G AR R Pk ik o

ihi Ili

BEEH—F

R B TE - 7 30T )R R B B T R O B R
SRR G R0 e AN TR P s I | Rl s - 1B 2
LEXS o TS SR 4 T T SRR T REBE AR
T HLTE 20 20 60 ARARELIT R T A ML S A
WESY , 1974 45 IF J T A ML S48 1 BF 58 1 AR 2
1977 SE 07 T VAR A DG BE = 2 TR AT 09 16 2% BT 26 7K
W Es, A N R — SN S5 53 T R R UE 5 89 BA
I, B ZRHEER S AR Bk G 22 b 2 E R S
JE R B T — R AVE XSS T RRE S dR R R TR
BN [ SR ER 04 <9737 I H 43 b kL5 &8 4
JEREAFTE ™, 2K H AR RE2E B 4 22 51 22 10 B0 BE 14
T H “r 5 Mok SR ) A R Re 7 AR

R BE LR BT KB N AR E BT e BT O
FIT AL E R P, LA R W5 e R db s R AR
R2E AETFT B LR 2E th E AR R A WL R
2F RBUR AR A HOR R R IRBET R R RUHE
KA BERE ARSI R AE | D R s A R A 43
TSRS SE AR SC T T HEAT TR AR
23 [ SRR SCER 1T B R s S Fr , R E AR 2 T B RS
e F BT 5E O T O 28 HAT AR 2 45 59 SE A TR S T A

sFupsEE |

SNBSS e R I & M TSNS e ¥ B S R 1

11 3 RO AR F -5 20 1 W i 7 T AR IR TR 2

S Y AR I A2 B [ PR IR AT B Iz O BT

— X BA E PR ALET GBS U R TOCHY AR A

W RIF B, 3 FE A R 2 A i 2

Vet Al EE S HERE L 43 TR OBE T 5

A EE | A ~mad B FLEAS i ) B AL~ e, &

Vi S N IS TS s R s I o 4 I s e K R R V& )

BB R A, WS> T MORE S A PR R A2 |

HAT R i 73 s A B9 N g B R TE A AT

IEE cn G EN R N D VARG IR s s e o & SR L (B

JERYSCHE , [, A i 5 RO sl s oy 7888, iF 5

FE T R 53 T A LR, R R A A4y T LA L

Prtss e RIS R O R B A e | i D s | TR A £

i, FAT) I Ak AE — > RIURE B 58 B 1 ik 499, HIL 38 1

Sy XMEAS i B K UE— IO S, LU S IR [ 43

TROEHS g R R R LIS ] ST T4 T A R AR A

[£19 a5 o 5 S I 7

FBSEXHE

1 Richard Feynman gave this talk entitled“There's Plenty of
Room at the Bottom”on December 29th, 1959, at the annual
meeting of the American Physical Society at the California
Institute of Technology.

2 Aviram A, Ratner M, Molecular Rectifier. Chem. Phys. Lett.,
1974, 29: 277.

3 Service R. Assembling nanocircuits from the bottom up.
Science, 2001, 293: 782.

4 Huang Y, Duan X, Cui Y et al. Logic gates and computation
from Aassembled nanowire building blocks. Science, 2001
294:1313.

5 Melosh N, Boukai A, Diana F et al. Ultrahigh-density
nanowire lattices and circuits. Science, 2003, 300: 112.

6 Akamatsu H, Inokuchi H, Matsunaga Y. Electrical
conductivity of the perylene-bromine complex. Nature,1954,
173: 168.

7 Melby L R, Harder H J, Hertler W R et al. Substituted

ouinodimethans II anion-radical derivatives and complexes

b R S B e—



of 7,7,8,8-tetracyanoquinodimethan. J. Am. Chem. Soc.,
1962, 84: 3 374.

8 Wudl F, Smith G M, Hufnagel E J. 1,3-bisdithiole
chloride. JCS Chem Commun., 1970, 1 453.

9 Ferraris J P, Cowan D O, Walatka J V et al. Electron
transfer in a new highly conducting donor-acceptor complex.
J. Am. Chem. Soc., 1973, 95: 948.

10 Coleman L B, Cohen M J, Sandman D J et al.
Superconducting fluctuations and the peierls instability in an
organic solid. Solid State Commun., 1973, 12: 1 125.

11 Chiang C K, Fincher J C R, Park Y W et al. Electrical
conductivity in doped polyacetylene. Phys. Rev. Lett., 1977,
39:1098.

12 Jerome D, Mazaud A, Ribauld M et al. Superconductivity
in a synthetic organic conductor (TMTSF)2PF6. J. Physique
Lett., 1980, 41: L-15.

13 Bechgaard K, Carneiro K, Olsen M et al. Zero-pressure
organic superconductor:
Di-(Tetramethyltetraselenafulvalenium)-perchlorate
[(TMTSF),CIO,]. Phys. Rev. Lett., 1981, 46: 852.

14 Bechgaard K, Carneiro K, Pasmussen F B et al.
Superconductivity in an organic solid: synthesis, structure,
and conductivity of bis (tetramethyltetraselenafulvalenium)
perchlorate, (TMTSF),ClO,. J. Am. Chem. Soc., 1981, 103:
2 440.

15 Kroto H W, Heath ] R, O'Brien S C et al. C:
Buckminsterfullerene. Nature, 1985, 318: 162.

16 Tang C W. Two layer organic photovoltaic cell. Appl.
Phys. Lett., 1986, 48: 183.

17 Tsumura A, Koezuka H, Ando T. Macromolecular
electronic device: Field-effect transistor with a
polythiophene thin film. Appl. Phys. Lett., 1986, 49: 1 210.

18 Tang C W, Van Slyke S A. Organic electroluinescent
diodes. Appl. Phys. Lett., 1987, 51: 913.

19 Burroughes J H, Bradley D D C, Brown A R et al.
Light-emitting diodes based on conjugated polymers.
Nature, 1990, 347: 539.

20 Yu G, Gao J, Hummelen J C et al. Polymer photovoltaic
cells: Enhanced efficiencies via a network of internal
donor-acceptor heterojunctions. Science, 1995, 270: 1 789.

21 Yan H, Chen Z, Zheng Y et al. A high-mobility
electron-transporting polymer for printed transistors. Nature,
2009, 457: 679.

22 Sekitani T, Yokota T, Zschieschang U et al.Organic
nonvolatile memory transistors for flexible sensor arrays.
Science,2009, 326: 1 516.

23 Vardeny V. Spintronics: Organics strike back. Nat. Mater.,
2009, 8: 91.

24 AT HIEE ALFER,1976,353.

Molecular Materials and Devices
Zhu Daoben Hu Wenping Zhang Deqing
(Key Laboratory of Organic Solids, Institute of Chemistry, CAS 100190 Beijing)
Abstract The area of molecular materials and devices mainly concerns the design and synthesis of conjugated organic molecules and
polymers, investigations of the structures in the condensed states, studies of the relevant physical properties, and fabrication of
devices. This very interdisciplinary area is one of the most important frontiers of modern sciences. This area develops very rapidly
and many important breakthroughs have been realized in recent years. However, a number of issues still remain unclear. After many
years of efforts, Chinese scientists have a very good position in this area.

Keywords molecular materials, devices
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