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R5yteY
FEBHI U— MLAEYIE 23 RXR—=I7ZCELfEE0,
Name Structure Solubility Cat. No.
6,13-Bis(triisopropylsilylethynyl) R\ organic solvents, soluble, (lit) 716006-250MG
pentacene 716006-1G
HaC_ CHa HaC_ CHg
HaC. Y o 1 CHs
e | T ] CHs
ch)\CHa 0 HSC*CHS
Pentacene, =299.995% trace metals basis organic solvents, low solubility, (lit) 698423-500MG
Pentacene, >99.9% trace metals basis 684848-1G
Pentacene OOOOO P1802-100MG
P1802-1G
P1802-5G
TIPS Pentacene is a product of 3M.
:m, o~ ~ )
1525 = 224 eV T SY N
=% U < (& sigma-aldrich.com/organicelectronics-jp & Z& < JEE L),
Name Structure Solubility Cat. No.
Pentacene-N-sulfinyl-tert- o N,Boc ethanol 1 mg/mL, slightly soluble 699306-100MG
butylcarbamate, 99% (HPLC) O X5 tetrahydrofuran 1 mg/mL, soluble 699306-500MG
Q methanol 1 mg/mL, slightly soluble
OQ isopropanol 1 mg/mL, slightly soluble
13,6-N-Sulfinylacetamidopentacene o CHg dioxane, soluble 666025-100MG
(NSFAAP), 97% Q(N methylene chloride, soluble 666025-500MG
0sg OO tetrahydrofuran, soluble
6,13-Dihydro-6,13-methanopentacene- 0] chloroform ~0.7 mg/mlL, slightly soluble 688045-100MG
15-one (DMP), 97% . II II toluene ~0.7 mg/mlL, slightly soluble 688045-500MG
o
>
r-
g
:d
1y




i

==

A\ DS\ S H

Chemistry

ALDRICH

A

.com/japan

sigma-aldrich

25—

75— MEEYMDERIT X S sigma-aldrich.com/nano-jp 7 CE L2 L),

PCBMB KU'small Gap 7S —L 2/ EZDFEER

Name

Small gap fullerenes, 298%*

Polyhydroxy small gap fullerenes,
hydrated*

Small gap fullerene-ethyl nipecotate*

Cgo Pyrrolidine tris-acid

Cy, Pyrrolidine tris-acid ethyl ester, 97%
(HPLC)

[6,6]-Phenyl Cy, butyric acid methyl ester
(160]PCBM), >99.9%

[6,6]-Phenyl C;, butyric acid methyl
ester, >99.5%

[6,6]-Phenyl C¢, butyric acid methyl
ester, >99%

[6,6]-Phenyl C;, butyric acid methyl ester
([70]PCBM), mixture of isomers, 99%

[6,6]-Phenyl Cg; butyric acid methyl ester
([84]1PCBM), mixture of isomers, >99%

[6,6]-Pentadeuterophenyl C;, butyric
acid methy! ester (d:-PCBM), 99.5%,
99.5 atom % D

[6,6]-Phenyl-Cy, butyric acid butyl ester
(PCBB), >97%

*Product of TDA Research, Inc. and US Patents 6,517,799, 6,303,01

Solubility

organic solvents, soluble

water, pH>9, soluble

organic solvents, soluble
toluene, soluble

water, pH>9, soluble

chlorobenzene, soluble
toluene, soluble
organic solvents, soluble

chlorobenzene, soluble
toluene, soluble
organic solvents, soluble

chlorobenzene, soluble
organic solvents, soluble
toluene, soluble

chlorobenzene, soluble
organic solvents, soluble
toluene, soluble

Cat. No.
707503-1G

707481-100MG

707473-250MG

709085-100MG

709093-250MG

684457-100MG

684449-100MG
684449-500MG

684430-1G

684465-100MG
684465-500MG

684473-100MG

684503-100MG

685321-100MG
685321-1G




Name

[6,6]-Phenyl C4;butyric acid octyl ester
(PCBO), 299%

[6,6)-Thienyl Cy, butyric acid methyl ester
([60]ThPCBM), =99%

[6.6] Diphenyl C, bis(butyric acid methyl
ester) (Bis[60]PCBM), mixture of isomers,
99.5%

ZDfDIS—L/ELEY

Name

Fullerene-Cq, 99.9%

Fullerene-Cq,, 99.5%

Fullerene-Cy,, 98%

[5.6)-Fullerene-C,,, sublimed grade

[5.6)-Fullerene-C,,, 99%

Fullerene-C,, 98%

Fullerene-Cg., 98%

N-Methylfulleropyrrolidine (MP-Cy,)

(1,2-Methanofullerene Cy)-61-carboxylic
acid

tert-Butyl (1,2-methanofullerene Cy)-61-
carboxylate, 95%

Structure Solubility

organic solvents, soluble

organic solvents, soluble

Structure Solubility

organic solvents, soluble

toluene, soluble
benzene, soluble

organic solvents, soluble

organic solvents, soluble

Cat. No.
684481-100MG

688215-100MG

704326-100MG

Cat. No.

572500-250MG
572500-1G

379646-100MG
379646-1G
379646-5G

483036-1G
483036-5G

709476-250MG

482994-100MG
482994-500MG

482951-5MG

482986-5MG

668184-100MG

658847-25MG

658855-25MG
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Antonio Facchetti
Polyera Corporation, www.polyera.com
E-mail: afacchetti@polyera.com

Tobin J. Marks
Department of Chemistry, Northwestern University, Evanston, IL
E-mail: t-marks@northwestern.edu

[FUHIC

RERICEVHHRRT Lo FOZ O ZAFMIC K> T, BfFEDEE
HBBROIL Y FOZ I ADBITHITIFELED DI HIND
CEDPHFENTVET s WRETDIDHIFLL., [TUY
T REH E#] T NOZORE [BRE] T ~O
ZOADWAEZATWVET,, 1 DEOEFE RF-IDY I TR
N—h] A=K, TJUFYIIIEFR—=)\—, PI74I~X
NJwORT 4 AT AEIF) w0 T U— 2 EREIEE DB
TLRMMEBEFTI\NA AxERAI—T v hNTCEETHEHE
BUTWETD, 2 DEHDOFEIME. SREEEDPEZSY—EE
D [RAEV] TIA RZEWRICLTWVWET, TREFATIN
TWBDEDTL D MOZOAFMICBNTH., FEL T

M= NEBENS IS (TFT. BSEMEEICDWNT
R 1 818) THO . TFTAEOD 3 DOEAID VY R—= M.
Bl (V—A. RLAV, =M. FE@H BROT—K
SHEBME T,

Source

n*-Si gate

OFF State ON State

(O =Charge Carriers

R 1. BENSYIRYDEEEBEFRIRCDOVTDRIK, BIAIKRET
DTFT R A VERAER S DEAFIERIF. lo= W/20) uG (Vo) (I
1) T9, CC T lFFBUHRDBEFRDRF+ U FPBEE. W IEF v /)UE.
LIFFrRIVE. CGIFFBRBOBAEBEDICDDEERE. VIFLEWV
BEEBE. Vo ld RUAVEBE. VoldT'—NBETY . fERED S b5V
Y EFHIBIC, @B, BT IEERE (accumulation) E— RTENE
LET. COE—RTIFE F'— bEEZHMNT &EF v RILRICHEE)E
BT UPRERINT, TINAADIAA vFH [F] [CHEDFET,
HEERDBFWPRBEEIE. IR TV TF—IDSRHSNET,
TINA ZET fon © o Foe BROPTT AL w2 3)b REE#L (subthreshold
slope. I UEWVMEREL. B, 7'— MEREICKDFRTDA V7 it
THO. RUAVERZ 1 IB(ESBDDICHELT — NBET., TN
A ADF VICHEDREICEE) HEELTFT OMEERFM T,

CNEFETOMETIEFELVEBEELLZTEUZRH. BEICLD
CIFEIR A BE /BB DIRRICERDED N TWVE Ui
IR, 7))\ AR ERE(L T DIcHITBYET — A
BARZFERITONENDSHCENFE>EOLTVET, B
HRf LT/ 5AEBIR (SAND ! self-assembled nanodielectrics) (&
SUERFYE. o/ XA—N VUV CHRETDIRESRE, 548
B TOHAZNEHE. BROPERNILBRULEBRFEZRFD
ZEDS. T—MEBRE U TCKESIFEEZED TVET,
ARERX Tl BEARMTL SAND DS, HEE. BRUEEFE
REDEFEDTICERD TFT DIER [CDWNTCEEHF T,

SAND Db, 1ER. BKRUHHMHE

TEROER FEBETFT (&, 7' — NEEBMRE LT 100 ~ 300
nm DEZD SO, iEBEEERL CRESNTVWET . &
DYBEICELDT, V—R ./ RUAVEOF vx)UBEGES —
FEDRNERZRFE. FERED IEREE NIRRT
HEBIDCEDAIREICIEDE T, S0, (CBDDT — hAER
DFEFRF, BEIANTTFT Z8E L. HDERENET = AiE(C
SIERFDHTEEZBEICHED SNTNET, EREELDE T
[FDFED. BBEAHMER IS ET/I\w T U—ICKDER
AEBETFHESOMERENE< LSO EZEHRULET, I 1(H
1 DERBEX) (CENUE. 1K/ A P A TREIS BT TD TFT
DYV —A-RUAVER (o) ZXBIEIISEDICIFE 7—
NABARDEBRERE CG=c(k/d) ZEBNSBOTENNET
Fo T, kIFMEIDFBTH. d(FHEFAEDESTI,
B RE. SAND IEEDRE TFT 7' — MEBEIE. KEL
BEREZEDH DRI THL, F'— NRNERD—TEDHEE
F (s D 1% Fiim) CIEIFNUFIESENCT ETT . SAND 7
BRF—EOBCHEBEZEERECHD . BEERENDEED
FRIBMEDBEFHENFINE K> THEMIND. FHEMEE >
TEDFEARTERINTWVET, BF. BIERMEDOD FiEld.
—HEMIEERSAED SER O R CK D EBEERICERB SN
F I, SAND DIERDIGE. B> ZVHF (Ak. Stb. &
KU Cap. B 2388R) HMEASNET. COECHEBILRG
([ClFE ROF VIR U BERFEEDNE T, ERICE
SiOn ALOs BERU MO REKEDAHWLOSNET, HMERIE
DHEEDIF > O ASED in-situ FERL Can D, THUTEKD
T, BIERAS SMEEDEEFHE -Si-0- ez LTE
EKEE (OH) EEEULET, IRE. SAND IER 2 DLD
[CHFEZEDODRUBET & ETERTINE T,

(a) o,o- _BEEMERIEKFREE [CSi(CH.) +SiCls] (Alk) D

B CHERE
TEEEMRIEKGROENTBODEDTH. BTN TER
B9 2 E CRREDRBNTEBNTIREICILD . HEDTE
BEHEELTRELE YV R—) LB LIEDET,

(b) &L [push-pulll ZF)UIV DL (stibazolium) B
(Stb)

Hof b UicEmE n EF B FEIE. T /A ADF (C

FofclE (Vo #0) (CBHET 56T v RILHDERFF +

U7 Z=ZEESEET,

(o Z#ovrOONYOFYYFvwEVIE (Cap)
SECZMB LA ARBEDYOF SV aEN FEER LIz
FrowtEt I/ FEILICK DT, ZEEEEISICREIICT
DCENTEFT,




= - Paipera Qrganic (B
micon r: ’
ca
0 W
Pentacene WL ¢ WJ s W/
) °*** Activink PO300
)

Activink NO800
N

% JueSpne Q "’f@%@,
ii. Cap\ é dé d ! Y gi;r 0

] p;
Sico—Sl~0—S-0"S~0 catt Q.Q N-Cit
C~sFOssEoNSo C T ° ¢
adle i Alk RSioyos o Activink N1200 CuFPc
—_— i
‘r{ pi Mfy(r&(rjy r Semicon I
oSar S St30-Slpo-Sio-Si0- “Nanotubes: SWCNT
o i i <Thin Film: In,03, In,.,Sn,0;, CdSe
ﬂ * -Nanowire: In,05, SnO, ZnO

K2 E:SRER=TUIsi(100). Al Ffzld mo &k o'— hEiB -
[CHA T OBECHEB LT /FEE (SAND) fifiE (A) DMERS.
BRSNS VIRY (TFT) DVR—% 2 OBER, -/ FERE (51
T D SAND & CIFEE 55nm) [FAT W 7 i ~ iv. DFJEICHES T,
2T URIEKA Ak, Stb. Cap (f£) ZECEICHERNSEESEFEI,
OTFT T)\A ADIERIS, FEREEY) RTvTv) E/REDY—A-RF
LA VEBR (AT v T vi) DFEICKDTRLET . F : SAND (LS
Nad. W<OhDpB (F) BKRUnE F) BEFEFROEEN (—E8
[& www.polyeracom CTEEARIBE) &. SAND N—2D TFT BEEICERATND
ZDMD¥FERLEY,

HIEMADT FSFIFEHEDEICR DT, SEIEIEED
SAND ZLEREZER (BLUEITE) 95 ENTEFT,
BH—RRIE SAND 1Bi5(E. Alk+Cap /B (Y1 1), Stb+Cap
B (9471, BKU Alk+Cap+Sthb+Cap B (F1 ) [
DFEINFET, B EFERU TIT ORSEICED L E
HEND SAND [FF AT ((EEH) 55nm) TIH. R
BUYUNX=ADTFT [CRDHLLEHINDDIE. 14T MD 3
BiES (4 7 x3. ESH)16nm) T SAND D=
EEBUFMEE. X RREFAE. ARND L. KL 25
SERAIEE. RTEEME. BLOEESFBEMIEICKLD
TEMTENET, SAND (F, AUV IRILY AN —&
MISRNEBTTRIE (BREBE  #910° ~10° Alem?) (CRD T
B R—ILDIEWENIAE R IR CThd C E DRI NTD
D, AIES N EMEMEEH 5 ~ 7MVem” TUTE. MIS 18
ECDBRBEARE-BE (V) BE (B3) TlE. 10°Hz TD
RABRBASN G=400 (FA4T71D. 710 (). 39 (). #9
180 (x3) nF cm” 7Z7x Lk Uiz (i B = 300 nm D
S0, TlE 11 nFem™®) o

800 T T T T
Typell
T 600 E
Q
€
GJ
£ 400 {g X Typell |
g ¥ $ ——
5. Typel
200 | A— A A A
Type llIx3
0 T T T
10? 10° 10 10°
Frequency (Hz)
BI3. 10"~ 10"Hz DECHIFTHEBEE— R (1.0V) TDE SAND I /5%
BIHFOBREREDRERE () HKFH

CDKDIT, TFTREPELZKIEICIR TS B DT EDABET
I, FIE AT 1I~M7Z120~180C TP Z—ILT D,
CVEZAT UV ADESE CVREDORREEIENME NI D
CEPDDDFEUE, T5IC. SAND ¥4 7 1lix3 EE(FEZL
TS, 400CTFZ—)U3 dEFBEBREDG _EWRRN
BAROER. PLUBBE=DOENMNESNDIcH. R0
BONBISEFEREDEREWND. TNETITELTIC
A ZERDEREME DL D EEZ SINFE T,

EEE(RK-SAND NS VIR

FE 1 HAD SAND ZREWEBH TFT (F. /—RAD T XY VK
F& Polyera fEIC KD CRHEETN - ARESNICEEEHYE
REERALTC, R=TJ&NeUDVER (U'—) EITE
BEINFE UL THIDIRTIE. 7)1 A FFEKEZ 2
BFEEGERAEYD—FT 4 Vv IICL>THRE LB, V-2
RUA V7 AUZKET D ETIERLE U, ULhL.
Polyera 1t COFITDIAZ T, SAND _ENDFEEXIEEYID
A0 1y SEHIRBIDEIBECEH D C E DRI NTWLE T,
Buer8klE, XUy tEY, 2UDFF T RU
FATOTv. 'EBOYOV 7Y RUDVIEETT,
SAND-BHEFEAN—ZDT) A ZFT T, MBHTELN
A 7 A CHEINIS RS T S BN E R ZR D, BIRED
SV HVEEERUET, K42, RFNE pE (Polyera
Activink P0300) & n B (Polyera Activink N1200) (DB (A
ERWEEAEDT —5ERUET,

A. B.

V,=+2V Vy=-2v

Source-Drain Current (107 A)
-
Source-Drain Current (107 A)

0 emnEEEETD
n

TS

] L.

:' ...._l----l

l. e e e
ﬁ-n—----—.
O - -
1 71 T T 71 T
0 -1 2 -3 0 1 2 3

e |
u

Source-Drain Voltage (V) Source-Drain Voltage (V)

4. pFRIU (Activink P0300) & n F =)L (Activink N1200) A4
BRI SAND N=XB NSV IRSD, BT —hEBE (Vo)
TOEFRE

CNBOFBREFF ofe<HRBBIC, —mBICHLSNTTWL
5 Si0, FBE (BT 1 300nm. G #9111 nF/cm?) TrERE
NeEESRIBBAD T )\A AE. B UBEEHEENTEAL
V—=A-RUA VEREZHZRUFE . CNODEHKFEE
RDF v ) PBENEF 5i-5i0, B ETESNICBEBEET
D, Activink P0300 & Activink N1200 DWW T THHI 0.1 cm?’/
Vs T —H. IT0 d— b U AERDT — ~_EIC1ER
SN TFT CTHEICEREEICEEET DIcth. BNAEMERE
13D DIC S/Sio: BT — FERIANEFWNC &3
[CEULET, EH. INHOF /FEEKIE. BAEESNTWL
M0 A—h~URETSAF VT (Mylar) NDTLF2I)L
TFT DEEICHHEVWS CENTEFT, T/ FEBURDTLF
VIWITSAFvITUYI ROZI ZANDIEDOEEEHE]
FEINFET,
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R+ E{A-SAND
SV IURE EEEE

LIRS, BEDFERIEEYLNDIEARE SAND EDBE
A EMICANET Ulce RIS, A7 1Ix3 D SAND &
FEEEUCEBA—MRYF /F 21— (SWCNT) (Aldrich
RMBES 704113, 704121, 704148) ZAHLEHZEDERMME
SR LE LTE s SWONT (&, Siow/Si DT\ EIC CvD [CKD
MRS HE. Si-SAND Eff £ (BLU. HESIIRA Si/sio, Ef k)
[CEZEGSHRILE U (89 10 tubes/um?) o SWCNT-SAND &
FEEELSWVCH., UT T TICRDEZ T NUVIS
TA—TCY—=ABKRORUA VEBRE NI ——2VJTEE
T COUTHEEUICTIT ClE. EXRTUIYRE VYT M
DYRIRITEA U, 100 nm Si/Sio, 7" — MAB AR U iE
HRIT) (A ZAEEE LT TFT HEED KB CELE S fhroe =
#56cm’NVs, Vr=02V EVWDEBNCTFTRBEEE, Ve=-1V
T 10nA EVDEVLWT — NRNERDERCNE U, &
5. (RUIFLUVAZVTHELE) n B SWONT EDFR
TIPSR, BERT U AMEE teeron =41 c’Ns, Ve
=2V TFT HEPEFRASNTVE T, —H. SEmikls
{R& SAND FEEBIAE DRI (E. 1n.0: SBIRZ{FER LU THESH
Hresh. SEE. KBE. D DRRIOSEHRL TFT 2RI D
CEDTEFT % In0; (FAIRREE CIEBICENOEEME
(>90%) 7Z8D. JA R\ RFEvwvT (36 ~375eV)n Y
HBATT, T/ AL In0s SBREZ A A VTR RNKE
& (AD) [CKRDERT SAND B EICEREFEE L. V—
2/ KAV AuFET DT EICRDIERLE Uiz, SAND
DA 1n20s DEEFR(T in-situ DA F > /TS5 ZAXBHITH U
TEECH I EFFRICELET. TOUTER LI
SAND &4 — & UTE InOsTFT (B WV CKIRIEMREE LK R
51 u=140cm’Ns. FREIND W TEE D=10" cm”. Vr=00
V (EXT UV U ZFEAETRSEWN)., T/ F T =
10°, TR w2 3)b RERE = 150 mV/decade D511 TL)
F9, INODOIEF. HERBOESD(IER UTZERD
Si/SI0, DT — MR DT I\A ADMRE (u=10cm’Ns. 4>
SFT=10) EEBRUTCENZETT, 51 TEITE
BHIL TFT Z1ER T DIth(C. R AT — MEBEBELTHI R
/MO ZEA U In0s DY —ABKRO R A VE@ZERL
LI E, B EB UEZRWNTT A AEER UE U,
C D SAND N—_AMDiFEHE TFT DMAEEIE. n*-Si EMfz BB
BERBENICEUTIH., TTAL W 3)U REREDY 90 mv/
decade [CE8ZEULTCWVET,

BEEEYLANDFEEERERICANSNS BRI — NEE
& UTD SAND DEERM(E. ZnO. 1n,05. DRV SN0 F/
A 7— (NW : NanoWire) 7&{#FE UTc TFT Tt ULULREED
HMEINTWVET ™ el AIE ZnONW - CEEERE 80 nm.
RS sum) & 2-70/)8/—)U (Aldrich RBES
278475) FA[CHEISHE, SAND O— M UEERICES S HT
ET. T — MBS LT SAND I3 ZfEH LTz ZnO NW TFT
EERUF U, V—ABLU RLA Y A BRIFBFE—
LFERICELDFEEL, T4 NIV IST4—TI\I—F
B UZEUTEs SAND SAERICDWNT. FIFMIS T/NA X (Al
SAND/SI) [EBIFHEZFIFEDBIES. #10° A/em’ DR
NEREENEHSNE U, TDRDIT. SAND[FT 4
VIS5 4 —BLUBFE— LRSS EEOEMNUENRENC
EDODDEFET, IH5IC, SAND #F'— ~E UL THED 2n0
NW-TFT Tld, TINA AF Y /A O R olcFzE. T UE
TN 03pA DS 2pA (CEIIL. SSICEFHESAE I VY
I ADEINSBIEH S, BREEBEEF 15V EBITETL
TWET (Si/5i0, TlE 15V EIE) o SAND &'— NZRFD Zn0O
NW-TFT D Ve l& 04V, TR LW 3)b REEIE 400 mv/
decade T, TR w3l REHHAKETVERAIE—AE
WICEKAED D w TIHIRETH DD, SAND N—2D ZnO
NW-TFT 24V VBEILEE UfcECAH EBRICT T AL w3
JU REREIE 150 mV/decade (CIE FULE UTce IHBIC VED

‘BT (02Vv) &EFY /A IH0E (10°) HESNE U
SHEICKDkDIE (BIRDF v RIVFEIRTH DT EZ2ERL
o) BFEFHEIL 196 cm’Ns TIH. TN, BEDHD
Si/Si0: FEBIAR_ED ZnO NW TRIE Tz 8 ~ 18 cm’/Vs 0,
HERICIERL UTEE T 70 nm D Si0, FAEEATD 54 con/Vs 7x
FOMTBATVNET, TFTEBEEIE. N\WODEREKRSID
ZALITIR U T, 164 ~ 181 cm’/Vs DB TZEE LF I SAND
ZRWET LY OO A CEEISEED 1 DIE. RETHR
HE U THONOREHRIBBICN T DM T, &AIC.
SAND Ix3/ZnO-NWTFT DI b2/ (10 MeV HY) TS ER T 14
DRREISNFE U % BRFFRCEFSFERBIFDLORE
ZECBWLEE TH. SAND 7'— hZERD TFT OIRNER &
Vi BOVSNBAIBICY T b HT ElFdphFBATLUR, ]
1E. SAND 7'— hZRDBEHEES KUMHE TFT (&, BINDKEY
FRERERDIEDICEEFHRA T —Y 3 VICBEHINTWLED,
CNODERDERT D EIFE. H BHFRICERTIND/N
JULOBEY) STy TEE S SAND (SAND-ZnO NW 5RE) D5FE
H DY ITBEF. BERICHERE UTERELD Sio, 7'— ~EE
BTOBELDIEFEMNINEVNEVNDCTETT, —h. KE
WS ARXE Y DREREFMERITE Z B E ZnO NW-TFT DFE
HFIMRICK DT FE/ FREREBORFEDHES DL TV
%9 ", SAND ZFHWZT /A A&, Si0 "—ADT) A 2
KD 1/f A TEHHMEL, T5(C Hooge TEHDLEEIC KD,
FRE D v IBEFEISRAT SWONT /81 2 (D=#910"
cnV') DBEEBEE TCHDEEZSNE T, SI0/Zn0-NW
TFT [CRONBDEEFEDEEZ(EDREICHT D UELE
EEY T M. WT D SAND 7' — hERFDTIA ALD K
EWNCTET. SAND/ZNO-NWTFT DI [CIEWFRE D 7
ERBEEERDCEDTOHEDEDIFTELDET,

FRUEIT RN TOERRIERIE. SAND D% < DEEHEFEEE -
B ZHDOERFRUHDOENT — MNEEAR TCHOEAERLT
WET., UL, TNODFEREEYMDEREIFINTER
WL TIDNEESD. SAND [FRDBWLEETHZELTL
HDONEVNDTEBHRDF T, C<ET. FH4IE SAND llix3
B 400C THECHHEZF L. =R COITAIED
FretzERUELE s BEENICEF. KBERICHSIF DB
B THRE LS h EBRFER R ZEArahE T
TFT ZERTHEVNDBD T, ARTJOTCATHERE LIcEL
MEADR=D A (CdSe). In0se KU MO HHEHFEE L
THWEEBED. SAND N—2D TFT EDIRFMEZ#REE LE
Ufce —BIIEULT. E=5atTtE (CBD © chemical bath
deposition) [Cd< DT SANDIIIX3 &' — NREREB_LIC CdSe i
BB UFE UTc. 400C TP Z—JU UTe CdSe/SAND N—2 (D
TFT ([CCRBIFEEG TR UIEEAIC. >/ F T =10%
Vr=30V. BROTTAL W 3)b REEE = 0.26 V/decade 7=
ER L. BEEF. BEOEED S0, N—ADT /A XM
4 cm’/Vs THDDICH LT, #9140 cm’Vs R LE UTco
TFT B8R E LT VI DL (In0s)"? & 1TO & ER LT
BAICH. BRICBNIZHESEONE U

A B. .
g0 . — C.so.
= S 40
g 80 z 10 o z
& 60 %, 08 2, 30)
E 40 —Glass/ITO/SAND = 06 M_,__...Rél <20
| ——Glass/ITO/SAND/In 0. EO A a »
v 273 - 1.0 -
5 204 f—Glass/MO/sAND/IN.0/n0,[ 0.2 96y W !
= 0 0.0. s 00] ASamzmm=sg
500 1000 1500 2000 2500 00 05 10 15 20 0 5 10 15 20 25 30
Wavelength (nm) Vs (V) Vo, (V)
D.
ON
OF

5. A.SAND &'— NEEEIAE In,0s EfEE U FERA TFT OFERICEAS
NIEBBEDAZEBZE, B C.AF V7 VA NKEAEICKD In0s BIE
ESAND (B). BERUSI0: (€ DT VIRATHIIFE, BREEEDZE
£(TFEH, D.FT/IDAV—T Lo bOZORITEDL. FHER7 0T«
TYRNJWOREH LD T+« A7 A CRR—=IITTEHHA)



BEOHIE LT, FLIESAND 7/ DA v—OE=27%F B8
U, ZnO A2 In:0s DF/ TAV—B KU MO Ffel&k AZO
(A-Zn-0) DV —R ./ RUA >/ T—rZEAVE. B2I0E
BFERE A ER UE U % COREEERIC, =R THERL
e /DA Vv—hZVIRE (NWT) T SOZT 2D+
TRESNERAA vF 2V IEBESRURSEEZFIA LT,
FOT4IX M) v IREHEEL (AMOLED) T« A 7LA D
ER P sl Uiz (B5)e T SAND N—2D In05
NW-TFT DB ENEIEH) 160 cm?/Vs T D . SHEEDEZRZ X
FHIBDICETHIKMETT, TOUT. ZEISEHLTEV X
NU—3 3 VD 2 %2 mm NW-AMOLED 77 L+ (300 E U1z
JU =900 NWT) B, HBSREMR _EOBERE Al 1Y — RZEEH
UCTIEREINZE UTce 350 ~ 1350 nm DR AEE COHXFFE
EE(FH 72% (OLED Z%&81) BXUK 35% (OLED ZXEH.
KOEWASEOME) THD. 300 cd/m’ ZHBR DiFExE
E—IICHFDORNZRUEFEUIC. CNETIC, TIRAF VD
EAr D OLED #i& TIFETRAK T 70% DB EHARIDRE SN T
WEITH. 50% IZEDED—RNTH I EFRELTLE
=0

f&am

AT Tl A 8 BIR TFT DIFHN TFT BB DA EL T«
ATUANITHAEIND. VS VEIRGED BESESNIcECSHE
BW2ET — NABEREOOREEBEZEHB(CEEHEL
foo TNOMENTE SAND DRLR(IF. BB DB AILE
MRIZBET D ECHTFEZDORF DO EMEDRE S ZRE(C
=LTWET,

EAfS

AFFZTICT T D NR (NO0014-05-1-0766) . AFOSR (FA9550-08-1-
0331). Polyera #tMDIE. BRU/ —RA DT AT VKZ ##
HERZP T2 —7@ Ul NSF-MRSEC 700 5 A

B2 FHER

(DMR-0520513) (DXIEEDITERBOIREICREH N LFR T .
Fle. AFEICED eI N TDHLDSHIFEIE K
HHNZUFET,
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BED FHEMXEEYDRIT A NE sigma-aldrich.com/organicelectronics-jp 7 CEBE L IEE Lo

1 AY V2
nEHEDFHEF
Name Structure Mobility Cat. No.
7,7,8,8-Tetracyanoquinodimethane (TCNQ), 98% C=N 107° cm?/V's 157635-5G
Z>c=N 157635-10G
N=C =
N=C
2,3,5,6-Tetrafluoro-7,7,8,8-tetracyanoquinodimethane F C=N - 376779-25MG
(FATCNQ), 97% c=N 376779-100MG
N=C _
N=C F
1,4,5,8-Naphthalenetetracarboxylic dianhydride (NTCDA) 0._0._0 0.003 cm?/V's N818-5G
N818-25G
OO N818-100G
o0~ 0" "o
Perylene-3,4,9,10-tetracarboxylic dianhydride o 104 cm?/V-s P11255-25G
(PTCDA), 97% O o P11255-100G
[e]
0.
90
[¢]
N,N-Dipentyl-3,4,9,10-perylenedicarboximide ~107? cm?/V-s 663921-500MG

(PTCDI-C5), 98%
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Name Structure

N,N'-Dioctyl-3,4,9,10-perylenedicarboximide
(PTCDI-C8), 98%

N,N-Diphenyl-3,4,9,10-perylenedicarboximide o
(PTCDI-Ph), 98% N

5,10,15,20-Tetrakis(pentafluorophenyl)-21H,23H- R
porphine palladium(ll) R F
R R
F F
R

Copper(ll) 1,2,3,4,8,9,10,11,15,16,17,18,22,23,24,25-hexa-
decafluoro-29H,31H-phthalocyanine (F,;CuPc)

pBUED FHEF

DS\ E@E UM oINS 107 3 THRES

Name Structure
2,2"5,2"Terthiophene, 99% 7\ s. U\

s” N\ J s
a-Sexithiophene (6T) 7\ s 7N\ s_ I\

3,3"-Dihexyl-2,2"5,2"5"2"-quaterthiophene (DH-4T), 95% CeHig

CeHis

3,3"-Didodecyl-2,2'5,2"5"2"~quaterthiophene, 97% Chis(CHa)10CHy

s. U N s I\
N/ S N/ s
CHy(CHz)10CH3

Dibenzotetrathiafulvalene (DBTTF), 97% @S SD
S S

Bis(ethylenedithio)tetrathiafulvalene (BEDT-TTF), 98% [S s s S
51
SIS ST s

5,5 Dihexyl-2,2'5,2"5"2"5"2™5" 2" sexithiophene A\ _Se A\ _S_ /i
(DH-6T) CHa(CHo)4CH ™ g \ / ) \_/ )

c
0]
o
©
€
o]
v
c
v
I:|s
(W
T |
5&
€
9|
®|:

Mobility
1.7 cm?/V's

107° cm?/V's

*Literature values for carrier mobility from: Shirota, Y; Kageyama, H. Chem. Rev. 2007, 107, 953; Murphy, A. R, Fréchet, J. M. J. ibid. 1066.

5,5"-Di(4-biphenyly))-2,2-bithiophene, 97% . . I\ _J\ . .
S S

5,5"-Bis(2-hexyl-9H-fluoren-7-yl)-2,2"-bithiophene O O O O

(DHFTTF) CHy(CHz)4CHy . / s\ / s\ . CHy(CH,)4CHg

\S/ CHo(CH,)4CHg

Cat. No.
663913-1G

663905-500MG

673587-100MG

446653-1G

Cat. No.
311073-1G

594687-1G

694460-1G

691631-500MG

695637-500MG

362026-500MG

695947-1G

703729-500MG

633216-500MG
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M
SABIEIOEFT X M sigma-aldrich.com/organicelectronics-jp 7 C& < 2L,

Name Structure Property/Purity Cat. No.

average M,, 35,000 331651-25G
331651-500G

average M, ~170,000 441147-1KG
average M,, ~350,000

g
Poly(4-vinylphenol) average M,, ~25,000 436224-5G

Polystyrene

436224-25G

OH
Poly(methyl methacrylate) CHy average M, 46,000 (Typical) 370037-25G
average M,, 97,000 (Typical)
o Yo average M,, ~350,000 by GPC 445746-25G
CHa 445746-500G
n 445746-1KG
Poly(4-vinylphenol-co-methyl methacrylate) OH - 474576-50G
mt CHz In
Poly[4,5-difluoro-2,2-bis(trifluoromethyl)-1,3-dioxole-co- contact angle 104 ° (with water) 469610-1G

tetrafluoroethylene] critical surface energy 15.7 dynes/cm

DS\ E8E UM oINS 107 I THRES

F¥ n contact angle 105 ° (with water) 469629-1G
FsC' CFs critical surface energy 15.6 dynes/cm
Hexachlorodisiloxane cl al 96% 368334-25ML
CI—§i—O—§i—CI
Cl Cl
Bis(trichlorosilyl)methane QI QI 97% 568198-5G
ci-si”si—cl
Cl cl
1,2-Bis(trichlorosilyl)ethane QI 97% 447048-5ML
cl Si-Cl
CI—S:i—/_d
Cl
1,6-Bis(trichlorosilyl)hexane Cl3SiCHy(CHy)4CH,SiCl3 97% 452246-10G
BFT )\ ARER
=) INT A
P . P s e " — <
B(bA VIDLRAX B A VI LBEHEE S S X -PETY—
Product Description Surface Resistivity (Q/sq) LxW x D (mm) Cat. No.
Indium tin oxide coated aluminosilicate glass slide 5-15 75%25% 1.1 576360-10PAK
576360-25PAK
Indium tin oxide coated glass slide, square 8-12 25x25% 1.1 703192-10PAK
Indium tin oxide coated glass slide, square 30-60 25%25% 1.1 703184-10PAK
Indium tin oxide coated glass slide, square 70-100 25%25x% 1.1 703176-10PAK
Indium tin oxide coated glass slide, rectangular 8-12 75%25% 1.1 578274-10PAK
578274-25PAK
Indium tin oxide coated glass slide, rectangular 15-25 75%25% 1.1 636916-10PAK
636916-25PAK
Indium tin oxide coated glass slide, rectangular 30-60 75%25% 1.1 636908-10PAK
636908-25PAK
Indium tin oxide coated glass slide, rectangular 70-100 75%25% 1.1 576352-10PAK
576352-25PAK
Indium tin oxide coated PET 45 1 ftx 1 ftx 5 mil 668559-1EA
668559-5EA
Indium tin oxide coated PET 60 1 ftx 1 ftx 5 mil 639303-1EA
639303-5EA
Indium tin oxide coated PET 100 1ftx 1ftx 5 mil 639281-1EA
639281-5EA
Indium oxide coated PET <10 150 x 150 X 0.2 700177-5PAK
700177-10PAK
Indium oxide coated PET 60-100 1 ftx 1 ftx 5 mil 702811-5PAK

702811-10PAK
*1'mil =25 pm

9

Ansiwayd

H3Jdav




16

ALDRICH

A

sigma-aldrich.com/japan

U MNP U7 ZVFER

lain McCulloch and Martin Heeney
Flexink Limited - www.flexink.co.uk
Southampton, UK

E-mail: sales@flexink.co.uk

AR IO ARREEREEFEED
BEILO bOZO ANDILHA

BT OZO A, Fifieg. BENEGADARWNICH
FEINDHUWVWREZENH THO | RS TEIEIHE
SEENDEEAICIE O TWVWET, EELENED 1 DI, RAD YD
DT A ATUADI I T—VIEE TDIGRDEI e = 5
D AMBRYPR N IRY (OFET) DBFFREMGDDFT 7%
BRI O CEELIEDICE. INSDOTI\A ZAFEIR
SO OEAI—T v bOTOTEATHIR UIESNUEIED FE
Fo AVITITwWNPIATOAVY T ST MNEREDH
BN—ZDEIRIEAE,. BAHRETOEAD—DEEZ 5N
TWVETH. INHSDOFEMICERSND M Fimlic 9 (3.

FEEREBYEL A OY—CTA VIICEE TS DNEND
DFET, ITERESNTVDAR TOCATODSBEER DT
BEIFEEYDH(C. BWVVEREEDRFS NS EEKR LEYH
<OhphZET Y, ETHRFEAEDREE. TNODEE
MESNFATLITARIETDITE. REMHEDBRL. BiECE
EIBEDNE(TIED . TNOSDBEZER UK NIEES
SEDORREETH e T )V TSNS EIREM D D D =
9 FDOL. FNNARARSTOLRICE—MRIC, I—FT+
VIS HEMEFED IR F—ZEASEDIcHDEILIE

&, EEMEREE T DI ICHEBREB RO ——)IL
EHONETT % CNOMEMAT v IIEWVNTNH., BIEN
[CT7OEROIAR MES|IE LS TVET, —EBOFF T TV
N—=2DENFICETDHD 1 DOXRAF. EVHEZRICD
> TEFBENSLZHIC HOMO DI X LF—HEMNE

<IED . AEROBS EFBVSEE b IGO0 U CBIRVER T,
RERECHBITEDLEUNDERINTLDEHEATH. 5LE
TEBEEM TR SN T ) A A DEEERNEREICED
UCTWDIR AT — MDD SIS ESZEHRR LTS
FI\A ATEF. WBEDARZEMNICHERERT DEFENTEZ(CILD
F9, DFD. PHICEVLWFvUTPBHELRLTCTH. B
BDO BT TELMEICHIELTLEWVET % Liehio
T, BBICEUVAE CEBICHIETIRETC. BBFBOMAE
ZBBHIEHICEMNEZNEET T, HHDEHT /A S
[CERTEDILFIEUT «—ZHA T, ZSHRTREIC
ZEUEED FHa<KH5SNTVES, KU SJFUILT
SUE. BEEDEL T Z—IUEREE LW EIL T 7 R
EBERIT—THO ", by TIT—rBROMR LT —
BNS VI ZTDNTFNTH, 5X 10° cm’/Ns REDZE L
EEET v U PBEENMESNET V. B0 FEEDNICHER
IOV ZVDERFEFIF. BEILH T T ZILEEDOBEICBN
TrnBEBFHLIEBEILT dDEHEEZRICT ). &
DTOEYPHEEDFIRESIN. ZDEERE LT HOMO D1

BIXRILF—LNUBMELSIED, IEBICENCMEE tLZE M
ERUET, ECHAD. BARICOERDEEE. ATSEEERE
RO EFEROEEND FRDRESS SR 1 A5 v

JEMRETSIcH. FPEILT 7 AROZ I OBEDTER N
T, Bt U7BEEFSEFRATZR OBRMEM K
DIESIEDET, fZfleL. TOERDES M EBILRE
MOV ZNSZ (TR LED,

=15

MIERGTTZL) Q46-NIXFILT T Z)L) =)

(Aldrich @ES 702471) &, B 1 ITRILDIC, )TV
0 LA FAUE Suzuki Y U I TERUE Ulce RIG
EFERNICITODIC. NUTFUITF=ZVE/ X—DIE
WM B JOTERO VB I ATIVICKDREAYTU Y
IRvERWVE Ulce &R LRI Y —DRBRIFNET. &
#MIC. MUIY (Aldrich ®@ES 244511). 2700M)b
/s (Aldrich @R&ES 372978). =L (Aldrich @ES
296333) T E—RINISERAIR I COALERDERE LT

BNTEBOCENTEFIT, COHETERUICEA. #
P FED 45Kda LILE. DFENTD 2 ~ 3 DEICED

EP

U
P, TS B T 0T,

1. J\SIDLBMEZER UTe Suzuki 73w U TICRKDHRU (EX
4T TIV) Qa6-NIXFIVT TZIL) P =) DER.

ESVIRGTINAR

BRYRDVIZATTINA X (E 2) (&, 735 2AEAHR (Corning
EAGLE 2000) EIC—MRICAZHELEIFEND. R EALADVY
b by TT—MMEETERUF U, HDAREEBAR
HCHERLEL. EOEEICI O THRBELUZY —ABLU
R A VEEE. Ry T4 0O EBFF—)b (PFBRT)
(Aldrich HRES P5654) DECHBLED FETIIELE
Ulze FRBET v RIVAE. BSH 30um. 1@HY 1000

um C9o, S TFMEHIE. 10mg/ml 200N BV AR

2000 rpm CAE > =T 42 LT, 100CT 2 DE#FES
HFEUlE, T—ABRICETFEIL T 7R T vRRIY—

(cYToP) ZHL\, BIERIC 9wt FC43 AR S A Y I—F «
VIOICKDHRELUT, 100CTEBESEE U, by To—
NEBIEZIV=ZDLADFTECTERUE U, T/ AFE
TP TERL. DEURBRDICOHICEIT TREDLOEE
HAEZTVE U,
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mEFEZRE 3 (@) ([CRUED. 72/ F7HE 100 U
%Wf'gﬂa* OVHECY, W —XRUAVEBETDH
MEFE (B3 (b)) CTHHACEDSEDDDEDIC.
Wmhaé SR (C R D C Au EEBERDIERICALI U,

V50 MEACEBOIENC EDBEASHTT,

b)
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Vv v, /v

K 3. XA I)AaONYEYFH—)U (PFRT) JIBULTE AuV—ABK
U R A VEBBE Cyop FBAZRD. PTAA by TF—h-REATYS
O bTIA ZDmERM (a). BRUHIFHE (b)e FrRILE O &
30=70. 18 (W) (F1000 =270V THOH. DT I)\A ZADBERF v+
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fasm
RUPULPE S, BRRCORERER - OSHIET
SR ARSI TT, ZORMFERDAS PR
DA LT SE M Ca ot 2 & DI o
TERREDT) 1 BB ICEE LIS it
BCEDEEETHD. REM BN TALDLEH S
REG, Fo. PEIT 7 RS E > TR H AR
U TBBREEDS. BOERNER>F LT TR
T — BRI EE SN B ENE RS B AL
SRR LTS < DBRENDDET, 50, BEHET
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Name Structure

Jml

OO0

\
CgHi7~ "CgHiz N N
s

CI M

CH3(CH,)sCH2 CHZ(CH2)50H3

Poly[bis(4-phenyl)(2,4,6-trimethylphenyl)
amine] (PTAA)

Poly[(9,9-di-n-octylfluorenyl-2,7-diyl)-alt-
(benzo[2,13]thiadiazol-4,8-diyl)] (F8BT)

Poly[(9,9-dioctylfluorenyl-2,7-diyl)-co-
bithiophene] (F8T2)

Poly(3-hexylthiophene-2,5-diyl) (P3HT)

CHa(CHy)4CH3

1\
s

*Plexcore is a registered trademark of Plextronics, Inc.

Mobility Average Molecular Weight Cat. No.
1072 - 1072 cm?/V's average M, 7,000-10,000 (GPC) ~ 702471-100MG
702471-1G

4x107% cm?/V-s average M, 5,000-8,000 698687-250MG

5%107% cm?/V-s average M,, >20,000 685070-250MG
regioregular 445703-1G
regiorandom 510823-1G

1074-10"" cm?/V's average M, 25,000-35,000 698989-250MG
regioregular, electronic grade, ~ 698989-1G
Plexcore® OS 1100

104-10"cm?/V's average M, 45,000-65,000 698997-250MG

regioregular, electronic grade, ~ 698997-1G
Plexcore® OS 2100
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Name Structure Mobility
Poly(3-octylthiophene-2,5-diyl) (P30T) CHa(CHa)6CH3 1074-107" cm?/V's
I\
S
n
Poly(3-dodecylthiophene-2,5-diyl) CHy(CHp)10CH3 1074-10"" cm?/V's
(P3DDT) I\
S
n
= N
nEIS 5 FHER
Name Structure
Poly(benzimidazobenzophenanthroline) (BBL)
n

Poly[(1,4-divinylenephenylene)
(2,4,6-triisopropylphenylborane)] (Boramer™ T01) \ \

CHg | "™ CHs

HsC CHs

HsC” “CHg
Poly[(2,5-didecyloxy-1,4-phenylene) ~C1oHas
(2,4,6-triisopropylphenylborane)], dipheny! terminated
(Boramer™ TC03) O O

CioHz—O  CHs
HsC CHg
HsC” “CHg

*Boramer is a trademark of TDA Research, Inc.

ARG RREHA

Average Molecular Weight

average M,

average M, ~

Cat. No.
682799-250MG

Average Molecular Weight

average M, ~25,000
regioregular, electronic grade

average M,, ~27,000 682780-250MG

regioregular, electronic grade

Cat. No.

667846-250MG
667846-1G

~1379 688010-250MG

1446 688002-250MG

BRI SOZO ZAMBRERTEEEEMDERTY X M sigma-aldrich.com/organicelectronics-jp 72 CE < JEX

Name Structure
Thieno[2,3-b]thiophene m
S S
Thieno([3,2-b]thiophene S i A
\ S
2,5-Dibromothieno(3,2-b]thiophene S A
Br—w—ar
S
Dithieno[3,2-b:2;3"-d]thiophene S S
\ 7/ \ /
S
2-Bromo-3-hexylthiophene CHa(CHz)4CHs
ol
S Br
2-Bromo-3-octylthiophene CHa(CHz)sCH3
ol
S Br
2-Bromo-3-dodecylthiophene CHa(CHz)10CHs
ol
s~ Br

5-Bromo-2-hexylthiophene 7\
Br~ g~ ~CHp(CHz)4CHa

CHa(CHp)4CHg

Tan
Br S Br
BWNA
Br S \ s~ Br
Br O‘O CHa(CHz),CHg

2,5-Dibromo-3-hexylthiophene

5,5"-Dibromo-2,2":5:2"-terthiophene
2-Bromo-7-hexyl-9H-fluorene

trans-4,4-Dibromostilbene

44"-biphenyldiboronic acid bis(neopentyl) ester HsC Q o CHg
XL~ 8
HsC o] o CHs

Purity
95%

95%

>98%

97%

97%

97%

95%

97%

97%

97%

97%

98%

97%

Cat. No.

702641-1G
702641-5G

702668-1G
702668-5G
710164-1G

710172-500MG

691925-1G
691925-5G

714550

688312-1G

694258-1G

456373-1G
456373-5G

699098-500MG

701254-1G

705721-1G

704318-1G
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Name Structure Purity Cat. No.
4,4"-Biphenyldiboronic acid bis(pinacol) ester HsC CHg 97% 704199-1G
o, o
chj: s B\ icm
HsC (o] O CHg
CHg CHg
2,1,3-Benzothiadiazole-4,7-bis(boronic acid pinacol ester) HsC CHg 95% 702803-1G
HsC CHs
o._.0
B
/N\
=~ /S
N
=N
[eNe]
H30H0H3
HsC CHy
4,7-Dibromobenzo(c]-1,2,5-thiadiazole Br 95% 693847-1G
=N, 693847-5G
=~ /S
N °
Y JI\
r |J
5-Fluoro-2,3-thiophenedicarboxaldehyde o 97% 708283-500MG '\
§ " Y
F g Vi
o) HJ
4,4"-Dibromotriphenylamine 96% 679917-1G )_I'j/
679917-5G /7
>/
¥
g
2,8-Dibromo-6,12-dihydro-6,6,12,12-tetraoctyl- >95% 708267-500MG M
indenol1,2-b]fluorene MS

’/" | jALDRICH

S4EE T TyR IV ONOZIZARA VO
77 )URUwWF Dready-to-use I EHELYDVDIT T H?

Irvyzz o] FyhRA(FvhbRE) HNEBES
UV T Ty AT A 4888 Organic Conductive Ink Kit 719102

- Plexcore® OC 1155 ink
- Plexcore OC 1110 ink
- Plexcore OC 1115 ink
- Plexcore OC 1150 ink

T2 T R KEZEE) Organic Photovoltaic Ink Kit 711349
g
- Plexcore PV 1000 photoactive ink
- Plexcore PV 1000 hole transport ink

Product of Plextronics, Inc. U.S. Patent 6,166,172. Plexcore is a registered trademark of Plextronics, Inc. Synonym Plexcore PV 1000 and Plexcore OC.
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Chihaya Adachi*, Hajime Nakanotani
Center for Future Chemistry, Kyushu University, Fukuoka City, Japan

*E-mail: adachi@cstfkyushu-u.acjp

E:3=]

BRELT)\A ADRAOWA. ZORIEFERTEIIR
T IARE U TERFEBHEL—T—F A4 — ROERD
HFESNTLET, L LD S, Skl —Y—z%R
IBHEHIC(F. ERHE CHRIRND I REF B EE R DR
PREESNTVET., ALE2—TlE EXZXTUILARY
TUFEEDRS TRV BHE CHIBRIERNEIRE CH D&
Em U, BEMEIEDIcO DI RERET. T/ AEEHC DT
BUISANC Syc I8

[FU&IC

FEIMDOBERBERD FEBEBEISAD U, K THERMET &
CEILKDU—T—HDEOND T EF. 1966 FE(C Sorokin,
Lankard, Schafer HICK D CHIH TRESINF Uz, DB
ERERVNEL—T— (Dyelaser) (&, MDD STRNEEC
EORLVERIZRMZE IO EN D, IRECEDFT
BREULWEREZXIFCEFLLE . —H. BROEDITND
BH SRR COERODLLOBEN S, BRExRZEG®
FICHBUTCBRE R L — T —DRBIEEER(CITHINT
WET . EHE(F. 1989 FC Eu AL E DR TIE=S1EME
FEMBUICERFEERL — -5 A4 — NCET &7
T4 Pl E UTIRELE U S Eu DRV IESE G ZF]
BUCREDMZEERL. BB CERMTEL ——=%£R
TELDETDHDDTUI, ZLT. 5. 20T, £D
OERFEARD - —ERO TR > TEE Ulc, IR
BREEASSIED SM ASE (Amplified Spontaneous Emission : B
AINEIEIR) FIRCHIRSEBEZHE I 2B EEN DL —
YP—FIRF. e0FPEIFEGERICU—Y—BxZE T
UfESBERICONTHEZ < D|ENTFSINTOET s INH
DOENS. ERERIFEVFERIGREEE L TCHD. .
BEMSSEER IR C K DIERIED AIRE/SE (4 T 1 2D
BENTTREECEDESDCINTEF U, RATIE. &
5(c, ERpEZER UIcaEEEREaiRroDL—Y—
HiRZEBIRUEMEDBEMICIToNTLET *7% DT
&lE. B LED (OLED) W=FIARNIRARZ FESCHDCAWL
B EICKD 100%BDNEBFEIZNENERM S . OLED D
IERIR EICHDBERFER L ——DERENEHT L2 hO
Z O ADRENISARZREEEE o fcfad T s Fe, BR
B E UC. OLED #EDHLO T, HEHMEN T IRY
[CBEVWCTHEREEF EL FEHDAIREETRD . BHEFEEROFTL
WERBIEORFEIHEFSNTWLET 7,

KB ClE, ARFBHL—T—RIRDICH DI TRz 174
ENSERALET, FiC. ARFEEL—T—RIBDZHIC
(FERIEZ B LI LWL —Y — I ORFED M EAR B X
TY, McBIF. INFTICERARTILVEFEE L (BSB)

DEREFEIRICHU TS TEITZ ASE #IRRFMZ7R9 C

CZERSNICULTER U "% NSO BB ZZEt#l&
UTcBEREFSIRICHIT S ASEFIED SBH+FEE L —T—
MR EEREHI DWW TBNA LE T,

BRENI AT —RDOXANZI L&
EER

BWFHT AT — 1 (OLED) DNBBTHE o0 3. FHE
ADBEFER— DN - 8% - BEALE (). HETLE
REHSE (). BHZIRAED SOPEHHEFULE (5,). HKED
HUAIE (n,) D4 DDBDSIEOFET (@ 1),

> ht.... ® RUrS [T
My % 75%
S1 ': N~ \
Anode T T, Cathode
¢ Intersystem
. crossing .
Flu. i 050 : Phos.
~20% v v
Air | Glass ITO y y
(1.0) | (1.5) (1.9) Organic layer (1.7)
y (hv )
O)=3

B1. OLED FEXTOTR (FvUIEA, Bk, BfEa. BicFEm -
FE. KEOHL) EZDE, Ay INOHF(EEITE,

FWIBOFINEZFEIFT DIcHICIE. 4 DORFZNTIx
100%(SAWVMEISE DT omENSDDFT, CCC. yIFE
FER—IVDEA - BpXLEEBFER—)VOBBEOESRZ
SOYEETY, N\SVADENTCEFER—ILDIA - &
EDOFEIRIC(E, FEEFBEORRIC p B S n MO BERSE
TEETEHCENMETY ., T/ A ABHDEELICE U
TlF. CNFTICHLDW|ENDD. BEBSDREARBICK
DEMNETBEEADRIBINTVE T, T, ¢, [FRBEFSE
ETFINEOSOWMHEZAND CEICKD 100%IHGEVVEZES
BDHTEDTE. DTFEARICBVNTEVEXNERZEDCH
[ClE. —MRIC, FEXDFamASDFRICHHELIET A
—RARNRZEDFT, nlF. BFER—IVDBHEET DB
([C. AEV#RETECR]D —EIEmieikE & =SB IaRIEKEN
13 DEIATERINDCH. BF. mXEZANDERED.
N (& 25%DEVVBICBFE > CLEWVF I U VHikzE
BULNE. RIEBNICIF 75 ~100%D n, 2158 T E D ETEEIC
HOFRT, Fe. BRBOHTRAERLICT)IA Rz Uiz
BH. HERTE— RNOEEWRBEEDELICKID. JEE
DHURIE 7, ([F~ 20%DELMEICEFDF T, £oT. &
KRN ERADTFE U THWVDIBAIF. BK Nec=5%ICH
DFEIN. —HEMLCFZRENEBBIEE UCHIHTOCE
ACENE. RIEEM(CE 3 F/LLE. BULIE FETZE (SC:
Intersystem crossing) (DIEZRHY~ 100% CHIUE, ERKID~
4BIOET DRVENNEZRF SO ENAIREE D FE T,
OLED (&, . CDERIE=FIEMRIKEZFIATEITHEN
5T EICKDFINEDORIBEE_EMERSNTNET,
2 (Tld, CRMEER EL [CALDFEXEMEIZRUET,

—— Fluorescence — Phosphorescence
\(\\jﬁ »
o
't ™
o -
el N (X, &
o / i
Y oYY (]
- L
Alg, Eu(tta),phen PtOEP Ir(ppy),
Al, Ga, Mg Rare earth Transition Heavy Metal
complexes complexes Metal MLCT
n-m* 1=15ns f n-m

B 2. BHEELICABLSTNDEABIUY Vxitk



Alg: (Aldrich R2RES 444561) > DPVBi [E. EHHXMRHTH
BN, pie—FED SEERREICERDOBRICFHEALDER SN
F 9, — /. Eu Bk (Aldrich BMRES 538957) . Pt #5614 (Aldrich
HEBES 673625). Ir it14 (Aldrich RRES 688096) (.
FOEEICERTZODOEBHEK LAY THD. NS0
HlE. RIBERTHRICKID —EZIEREFHECIEERES
N=FIEMETEENDFT ., IHIC ZEEMEEFEIEWNA,
ZEEHSEEIRENDFEIEBDEETEHD k=10~ 10°
STIEEDEEE L. BVHEIXDRTHEHEBHERIRZSNTL
F9, BECE. rHEEWZRERAPLICHVNDTET. 20%
ZHBADBVNEL EL EFINE (Nee) DFRESNTLEITHY
COTEIFHEEURE (~20%) #EERUCEE. NEE
FUE (i) DIFIF~100%(ICEIZELTVDSCEERLTUL
F9 7, CDKDIC, BEBISEASNIEBTEM—/)UIE,
(FF 100% DR TRICTERICEDTVET, BHILEY
DtSREEE BRI C K D CTEMT DT EFFHNST A F—
RADERICK DT mature I3l S IED F UTEM, KRIE.
BB — S — D T,

L—O—TEEmE (6 - U ¥%EMHD
(REHE T DRREID TR

L——ERZRIBEMEE L TR, AFUILFTZ VR,
IRUVR, VTP ZURMBIEERLIED FEEDCNET
CAERSNTEF U, CNOOMEIE. B8RP T A
N =R A RRICBWVT 100%(OHEVERETHEEEF I D/
8I(C. OLED MFEILMEE U CHERFMEIR T,

CZTC. L—U—mHE LUTRBDEELRTF U T UH
EERONMERFE (ASERE) ([COWVWTHRNE T ™'

4,4 -bis[9-dicarbazolyl]-2,2-biphenyl (CBP) (Aldrich BmES
660124) ZMANEULT, AFUINNYPURFIMEE 6
wt% R—"T UTSERDA IS N TD ASE FEICDWVTHE 3 [C
INVESCR

"N Q

-

O

BSB-Cz O O
\

/

SBD-1

Q
@ \LQK\_@WQW:
BSB-Me @ i}

QA SOy
O 0e 7L

. v oo Don O
QN\\ @Ng (f@

c

3. AFUINVBUER=R & UIcB#L —T—i#

2. FAN—BIEZE T D bis-styryloenzene derivatives (BSB)
[FAmED TR EIE (B ~ 10W/cm?) ZRULET. —H. N
TORZEEY D7 F(F ASEBIED 20 ~ 100 w/em” E5<.
T RF UEREICBWNTIE >100 w/em’ DFfE T RILF—7%
SR THRLEARD NLOIEHFAE (narrowing) BMEUFET
Ao ASE BIBDZ AR F/ZEIR T &b CHILIET EF IR
(9. BT (1), BARBPFERETH (k). Triplet-
Triplet absorption. n-n BEDECIRNIC KD ASE DHEIFIRE

[CDNWCTERTICEEDHFT,
R1. AFUILRL—T— I EIOERNIENS - PR

N (08 T k, Ey Oem

(nm) (%) (ns) (x10%s) (p)/em?) (x107%s)
SBD-1 474 62+3 1.8 34 1.2+0.20 0.97
SBD-4 504 92+2 22 44 9.5+1.0 154
BSB-Cz 462 99+1 10 10 0.32£0.05 2.70
BSB-Me 505 9243 1.0 9.1 0.78+0.10 266
BSB-OMe 530 90+1 12 7.2 0.90£0.10 233

BSB-CN 586 55+2 15 37 235+0.10 1.84

ASE BB ¢ 7 DECIFEEISAERIERE STUEWLHDD.
k EIFKEFHEEDRRESNF T k DRES CRIBOR/NZ
HIRICEERT, FIC. YA N—RID 4,4-bis[ (N-carbazole)
styryllbiphenyl (BSB-Cz) (AR TEINIz ASERFMEZB LE T,
BSB-Cz [(FHIRHE (Ause) =461 nm. Exn=03 £ 0.1 w/cm’ TH
D. INFCTRET U AT U JLREIEAEDF CROHELE
BZRUFET " HEHXaE., EAFDIERELFUZERIIE
W ENH. ERICBWVWTHIFRIEEDTRINH S TL
FI, WHFHFMIE 71~ 1.0ns DIEWVMEZRL. HASFUYEE
(F 93%ICEL. BHFKERETEHD k=1X10"s" DATIHER
EEHZBEULET,

BSB-Cz D ASE FIRKE(E. PL AT MUICBIFD 0-1 BRI
U ER T C T REHRETER (k) AERHIIETE (0en)
ERINHAERS (0ns) DEHUETD. k (k=nn/1) &, St
KEBBEOHAHm (1) EXEHETIE () ZAHNTE

H7ZITVER U 0 [F. BHFEESRICHSITDIENTNE
FINKRE S FmEAL, LIFORICKDKSDSNET 7,

o oy NEW

o 8mn? (Act, M)

n,=IEMdA @

CCT BEQ) BEFINEST. n() FBRRRICHITSE
PR, o [FEAFNH CI. BFIEZn=18LLF U, RN
MIERE o™ (. IFDRICKOKOESNE T

0 pgssoN) = 1000e(M)In10 3)
Ny

CCTC. eQ) [FEIVIRSEFEE. N F 7RO RO¥TT, &
HEEEBRICHITD L IED VI 0en & ASE FIRERIE £, ED
B (FaLERERER AR D NET . 2R Cdpd BSB-Cz.
BSB-Me. BSB-OMe 2 F4M#l & UTTERRICHIT © ASE FIRED
Bl 1 w/em? INEED . IS, 6 wt% - BSB-Cz : CBP &%
TlF o D27 X 10’ ERDATIHENESNTVET,
UDUIEH 5. SBD-4 © CBP HZKEBE T, SBD-1 1 CBP
KEBBRELBRUT ke 0 EBITKEVITHEDS T,
IREMEIE £r=95 £ 1 p/em’ EBULMEZRL. ShiesRE(C
BVNTHEABEDRTDERAINE T, D EIF. 6wt%
-SBD-4 : CBP HZKEBRICHWVCHENZRE T ORFHFE
THTEETEUTWVWET, T BNHBEREMEREE.
FEEREE S BRICEDOMERE (RINMERE. Rk
REIRIHERE) EOECHK (4) DKRDICHEABNEFT,

Oermett = Oemn = (0 45 +0 55 +0 17) )

CCC Cermerr (FENASREMETRE. 0w (FASRHRTERE.
oss [F—EIEMRARBIMNMER CHD. o [F=EIERIK
BERINMIEFE CJ» SBD-4 : CBP HEKEHIR(D ASE FiIREK
Tdpd A =498 nm TOIRNMERIE 0ses < 10" cm? LI N T
DEEFEBETEFTIT, COTEF, SRR A EE
BECRKESRELTCLS CEZERLTVE YD, —E1ER/
RIRABIRUN & = SETERRIRRBIRIN &, W NODOHZESER(C
PVTHERISNE I, SBD-1 D ASE FIREEICIZ=81E
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EIRREIRIN S 12 9 & B DD—EIARRIRERINFFE L
FBAo —73. SBDA4 LBV CIEFNRERIEIC—EIRFHCIK
FEIRIN & 3 IR IRAEIRINAYFAE L CTLE T, DFED. 18
e MCBWNWC—EEMERNANEU D EICKR DT &En
DIROEBDEESNT, FERHICESTTNC EZRULT
RESy R

B4 (C. TBEL) ASE FEIREMEZ R UTC 6 wi% -BSB-Cz © CBP
HEESSREOFAE M WERE & RMMERED AR U, B
EIRREMRIND AT NU7ZERULET . CODERIC, BSB-Cz [CdH
WCF—ETERRIRREIRIY, =SIEMiERR RN & B ASE
RIREEICFEE . DT EDMERMELDIE DI HIELET
TY, 6wt% -BSB-Cz : CBP HEKEHRMIER TIEL) ASE FiR
REZRIRRE. SVRFHERETH (KEEFEREME
). RINMERED ASE RIRERICBWNT <10 cm’ &E\E
W& EOITHIRIRREIRINAMETE UKW e ICERIEEER
HTERBDIESICAELIEDICH T,

«

10! T T
——Absorption cross-section | S
— — Stimulated emission o — T,
't cross-section 14 < S, FT—/—/—F—=—
S 10° 2
2 g
= 43 o
% 2 S
Ty 0 © “a
o 1, & — T
Bl —e— S-S absorption =
S —e—T-Tabsorption i Ab: Fl
— 2 s, [l VYV VYV
o N 1L
\ %
o “&\\\\\\\\\\\X\ . ' Ground v
400 600 800 st BSBCz

Wavelength (nm)

B 4. BSB-Cz (D ASE AT Nbé& S-S/TTIRINANRT ~JU

EBIFE R BEIS T ) (A ABIEN DR

B ——SRIBDEHITIE. OLED #E & FET #is
HEZHBNET, OLED T TIF, EFER—ILNRUER U
e FZRABRERICEMICEAU CHDizeIcd TIbATO
BEDEAEBSCI. DT/ REiElE OLED DIERSF &
(CHDDIcsD. THNFETD OLED DEFEHEH NI ENTET D&,
B BIOBIROEDNLANC EHFHE U TEIFONET,
rerE . E&&Eb\‘fv 100 nm E5ELVEsDIC, BRRE L THR
BRZAVCHEA. BRTOEKROR R BxEL,
HEBYCERIT D ENTEEVBERDDDFET, 7D
fz8b. M0 FEDBHHEMZ & EBOMm 5 (CHWVNDMED
O BIZIE 1TO (30 nm)/o-NPD (20 nm)/CBP:BSBlEWt%] (70
nm)/BCP (20 nm)/Algs (20 nm)/MgAg (X nm)/ITO (30 nm)
DFBEBRT)\A i8iE " 72T, KR NCSWNT. MgAg
BOEED 1 nm H'S 3nm OB TIE. BEREEL ASE RIRDVER
HENTWET (B 5), FC, MgAg FRIEDY 1 nm [ZBWNTIE,
BRDIELY ASE BME 90 £ 1.8 w/cm’ BMESTL. KR NCH
W CERBIFERIEEILT ) (A ARG CTD ASE DNEEESNTNE
8

20000

15000 |- 4
Pumping

ITO (30nm)

Alg; (20nm)
BCP (20nm)

10000
ASE threshold

| 9.0+1.8u/cm?

Emission Intensity (a.u.)

MgAg

5000

0 10 20 30 40 50 60
Input intensity (pJ/cm?)

B 5. BREDEEL— T —EED SONMIZ T TD ASE Ftt

—7. B TClE. OLEDEEITINA. hSVIRIBETH
REHNTINARZBETCEDR DI >TCEF Ulce INFET
[C. AUDdFF Tz 7 T ot ® (Aldrich RRES
698415). J)UA L VFRU~N— (Aldrich &RES 571032).
PPV R~ —* (Aldrich &S 541443), F 4 J 1%

FUIN—"% (. 6) D p D BEKFERZHNT, X
BRIC R LA > EBIEfE COFRNDERINTNE T,
Tetracene Fluorene MEH-PPV
‘>C““
ale

TPPy

9,9'-DAFO

Ble6. LM NS YIRS REKGHIE

Fle. T ST TILE L VERER (Trry) ZALDTET.
M CRADZEDE LU, 1%(0ET DHER EL IIRMRIR
SNTWVET Y TNHDOT) A A FEBIFE (unipolar)
BODFEENTVIRITTIN,. ZOEFANZXLZE
7-1 [ORUE T, — MBEDOHIINICK > Ti—)UhiElE
EHBOBICEBEINSD. V—X - RUAVBODELE LR
SEBHTEICKD. RUAVBIABETE Y F A TIREMEE
NDOM—) VBB RS NcBE AR SNE T, ZUTC.
COEVFF THmBEEIC R+ VEBRE DSRmEICEEBHRNE
BEN. BFFEADMBESNET,

/%Hole accumulation by V,
/’\
s

Pinch-off region

7-1:Unipolar

Source Drain

7-2: Ambipolar
B 7. #AMUNSIATDIEE AN XA

EIHIC, ELRZE LS EDEHICIE. @ (ambipolar)
MOBEBFEEERDEREDNMNETHD., |E. L DOHOmIR
HTINAR (B 7-2) BEDFEREERTEIRINTLE
T 22, BIAClIE. BOFRICBVLTH., YV TILIEDFE
&89 D BSB SAEA(C LD EERZTALS T & THEEL
ELFEADERASNTWVET (R8)Y, @S — NEBEDH]
MICKR2TY—R - RUA VEBBOHFREBTD EL FEALHT]
BECHD. JMIBROUIALE, OLED TIFEIRIFHE L
FBICHULTEZLDFRZB U, MEROB#FEXRL—T—
DHEFHEE UTHEHINET,




8. MWAME FET [(CR DAL IL Y FOLZ R TV ADKF

BRI b DI RY(ICRET D EROREERIFH <,
1980 FFACHIRAIC SRR LB b D IR MRESNEL
e = B TlE 8- T84 RS DB 20E I EH,
F StV LT (Aldrich RBEES 554073) 15E DiE
SEEEEREEYERNDCEICKRD, BRPEBHES
UT~10em’Ns [OETDEDERIESNTVES, hoVY
AIBEIC KD EL RHKIFETHN. AFHNLERENS L.
BB ——|TBUETINA A THD. SHBOHER
HEFSNE I,
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Purity Spectroscopic Properties Cat. No.
sublimed grade >99% 694959-5G
694959-25G
sublimed grade 99.99% Ao =277 NM 698415-1G
trace metals basis Aemn = 481,514 nm in
dichloromethane-d,
sublimed grade >99.5% Ao =436 1M 394475-1G

A = 447 nm in tetrahydrofuran  394475-5G

sublimed grade >99.99%
trace metals basis

Ao =532 0m 699195-1G

sublimed grade 99% 556696-500MG
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Name Structure Purity Spectroscopic Properties
Rubrene sublimed grade Anax =299 NM

Aern = 550 nm in tetrahydrofuran

Bathocuproine sublimed grade 99.99% trace Ao = 277 nm

metals basis Ao = 386 nm in tetrahydrofuran
Tris[2-phenylpyridinato-C2 Niridium(lll) sublimed grade Anax = 282 1M
(Ir(ppy)s) Aem = 507 nm in chloroform
Ir
N
=] (s
1% 3
"
:.: Tris[1-phenylisoquinoline-C? Nliridium(Ill) sublimed grade Nax = 324 nm
= (Ir(piq);) O Aem =615 nm in tetrahydrofuran

| Tris(dibenzoylmethane) mono(1,10- sublimed grade Aoy =228 1M
*ZT' phenanthroline)europium(lll) > O Aoy =615 Nnm in tetrahydrofuran
5] (Eu(dpm);(phen)) N o
B
Z >N O

h Q

Tris-(8-hydroxyquinoline)aluminum sublimed grade 99.995% Anax =259 NM
(Alg,) trace metals basis Aem =519 NM
\ \

Copper(ll) phthalocyanine (CuPc) sublimed grade Ao =678 N
Ao = 404 nm

triple-sublimed grade >99.99% Ao =678 NM

trace metals basis Ao = 404 nm

em

BEMMH

EBEUSHTBROE/ X—LEYWDEFT X M sigma-aldrich.com/organicelectronics-jp & CEB L 2L,

Name Structure Form (%) Conductivity (S/cm)
Poly(3,4-ethylenedioxythiophene)- 2.2-2.6% in H,0 150 (18 pm film thickness)
poly(styrenesulfonate) (PEDOT/PSS)

1.3 wt % dispersion in H,O 1

2.8 wt % dispersion in H,O ~1x10*

2y

OSO OSO

BHBEDAM PEDOT BED RS THDET . 5L <[ sigma-aldrich.com/organicelectronics-jp & CE L 2

Poly(thiophene-3-[2-(2-methoxyethoxy) >99.99, 2% in ethylene glycol -

< ethoxy]-2,5-diyl), sulfonated solution monobutyl ether/water, 3:2
o ®
a (Plexcore® OC 1200)
@ >99.99, 2% in 1,2-propanediol/ -
Z isopropanol
€ (Plexcore® OC 1100)
o
o *Plexcore is a registered trademark of Plextronics, Inc.
<
v

T3

i|lo

g |2

|-
!

[

4 |e

N

Q|
“w

Cat. No.

551112-100MG
551112-500MG

699152-500MG

694924-250MG

688118-250MG

538965-250MG

697737-1G

546674-1G

702854-500MG

Cat. No.

655201-5G
655201-25G

483095-250G

560596-25G
560596-100G

699780-25ML

699799-25ML
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Name

1,3,6,8-Tetrabromopyrene

1,3-Bis(N-carbazolyl)
benzene (mMCP)

2,5-Bis(1-naphthyl)-1,3,4-
oxadiazole (BND)

Coumarin 6

5,12-Dihydro-5,12-
dimethylquino([2,3-blacridine-
7,14-dione (DMQA)

3,5-Diphenyl-4-(1-naphthyl)-
1H-1,2,4-triazole (TAZ)

Bis(8-hydroxy-2-
methylquinoline)-
(4-phenylphenoxy)
aluminum (BAlg)

Tris[2-(benzo[b]thiophen-
2-yl)pyridinato-C3N]
iridium(lll) (fac-Ir(btpy),)

Tris[2-(4,6-difluorophenyl)
pyridinato-C%N]
iridium(lll) (IrFppy)s)

Platinum octaethylporphyrin
(PtOEP)

Product Description Structure

Synthetic building block for the creation of Br

blue to green OLED emitters ' ‘
B
" Br

Material for use as a phosphorescent host
material

Organic electronic material useful as an N-N
electron transporter in organic light emitting /O\
diodes (OLEDS). OO OO

Material used as Green Dopant /@
N

When used as the emissive dopant in an [e] CHg
Alg host layer, DMQA provides improved
operational stability.

Electron Transport Layer (ETL) material

Electron Transport Layer (ETL) material

/N CHg
0.
/ ©
HiC N
x
OLED triplet emitter (red).
S~
Ir
Z "N
~ I
3
OLED triplet emitter (blue). = I
N
F Ir
F -8
OLED triplet emitter (red). CHg H3C

HaC CHy
HsC CH

CHs HaC

Spectroscopic Properties

A = 292,338 nm
Ao = 345,360 nm in
tetrahydrofuran

Aoy = 443 nm

Nem = 494 nm in tetrahydrofuran

Aax = 295 nm in methylene
chloride

Aoy = 264 1M
Ao =367 Nnmiin
dichloromethane-d,

Anax =259 NM

Nem = 334,477 nmin
tetrahydrofuran

Aoy = 324 n1m

Ao = 595 Nnm

Aax = 347 M

Aern = 480 nm in chloroform

em

Cat. No.
717274-5G

701874-5G

698202-5G

546283-100MG

557587-500MG

703761-1G

704571-5G

680877-250MG

682594-250MG

673625-100MG
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[FUHIC

[B—DFIULo b OZOR] &l 1 DO FaEARNL
EILT 4070y o EUTEBFRBRZBET DD &
TY, COBRIZE. Eime UTIF 1970 FRICEZ B
1990 FRRTANHLLDEDF b S VI AYDERE
NIVTOIERDBRAICIEDF UIZ ™. TOWRIF. [/ A—
MULDEE AT —)UICBITDBEFEXITRICN T HEARHIL
FATRYERLR ] &L [IRED by TY D VEEEENICN T S
ARBRE LU TCODFEHEBEMRIORF] D2 DICL>T
FZAOBNTWVWETY % TNETDETH, CONFTldFE—
DFARICHBITDBEFEHEEAEDFOFHMABBmODFEFE A L
T, HAWIEHIClE. BEDA PiE by IO - UV T
74— R > THERENE T, 2L TTDIAVIC,
D U <3 T8 DERZHMNT S &ETEFERLS
2ARDTAVICHEIL. 7/ A= NUIRDERE (F/F v
) ZEEDFET P, CDF/Frv I, fAETOERE
FAERTOCRDOECHEBIEICR > CTENDD Fad
F9., BBRYE (F5E) EDEF#/EIF. —mICAILHT
MEFCIET7Z /EZNUTERSN. LIELIFEZFH
[alligator clip] EFHENTVET s TNOSDAENL B, 9T
EBMEDFHEICHITHEEIFRF LNV TOBED BT
BEECHHCEDHONIE D TVET, oA IE, i
DNCBNT 1 DDRFHE(LUCIEITTH, 8—nFDEH
FHEDRA S DT DENHDEFET % RO
INR=ADIVE2—FFT v IFE, 10°~ 10’ BORERIRT
TRESNTCWVEITH, B—pFICkdnFILo MOZY
A BEDETAHFLEEMRODT)\A ANV TEIRMEDD
HHEMRZR/SOC EZERE UTVDEE T, LIcho
T, TIAREEEEDF - BBEDEM S EICKEILER
DBMETHD. EBHOHT AV R—R e 1 BDERB TE
BCTEDRDICTOITIEDHFANCDNHFDHEED 1 DT
9, AECld. BfbiCL>TE—DFRBZERTD
FUWHEE, OIRNVIN\—TVRESF /RZEE I —DRE
DORICED L. HFEEBREDFEDILFZMHIETTEICD
WC RN ULFET “1%

ZET-KFE COECHEBIE

ZERKFETOECHEBIEICE. LWhkbD Langmuir-
Blodgett (LB) JAEMFENDFANAHAWVSIL, CNETHTF
I RFORBEEESICHET L <DOAENESMIED
CEFUC. COFER. K-ZE[FHEICED FEZENT
DIHREEDNTFZHRBUE T, KEHENDZHIHNIDHETH
FH2RTTEEZER L. X SRR ZBEDLH/VEAS X §7
E37 (GIXD). BffiSEER JO— TELEDHECESI(CH
ENEIET T, IE, &F /NTFIFSEIFET /EiEDE
WT 4070w o EUTHRAEINSCERSLIEDEL
e CCTlE FEF AL ROICIE RTHYFH—
JU (Aldrich @RS 471364)) DFE . 2 BRAICHBNT
Au(lll) 72 NaBH: TEITI 8. LWDOKDD Brust SAICKDT 1~ 2
nm DEF /RFafEUFE Uz . RIC, BEEmEICK
oS /DA VZEERT DIZHIC, =F/FF7%& Langmuir-
Blodgett FR{ERLA b TAROKE_LE(CIME S EE U,
DPPC'® (Aldrich @S D206555) PEBMES D F 2 L
OBEVIEFEESR EHICHBIESEDCET. 5 /HFIE
[DA] DEMICADMEAE KBS ZERULET
1), ARUIES /DA VvEFUD (DT ZL-EZ0Y)
(OPV) BRICIIA & & CTEBEFRIEDRIEDAIREICIED,
B TFOEBEXRZEBDLDCENTEFT ”, Tao DDER
WD E21—TIF. \i%S /RTOECHEBEICBITDES
—KEEOMABICDVNTERINTVET %

COBEIE, =7/ NFEMmR
BERNFEHICHBIETDIER O TES - KRE CTHERENF LT,
REEHED APM EIR () CEHCEMETOEROBEN (BL). 8K
O /HFNDOEDVA VOSREETEMER (1)

1. &7/ RFOECHfOAERS,



B—pFICKo>TERINE
Bl /vy

DFIUVD SOZTAIBITDEELEFED 1 DIC, 8B8—
FHEEUE T ~2nm DF/F v v TaERT HT EHE
[FONFEI. REDHRETIE. [DFRAT—IU (1 ~2nm)]
EBIIEUN IS T 4 — IR TCEBITERTED [V
AOX=NUVRAT—=)U] OBEUIC, &7 /0w RHEL
SNTWVET s 7 /0v RlE. aOBR5 S, 208
DIERICK > TEILTDHRRME. bR A A—=T T DF
BEM . BRUEZADIGA ' IRED OITE R TR DT E
HTWVET, RBAERTNTVDRARAEIE. Murphy

SHIID THRE Ul BEREN—FRE SIS SIES AT

97, HEEERATDE. T U T UBAKARA T HAuC,
(Aldrich B4FRZES 484385) 7r NaBH. (Aldrich 2RSS 480886)
(L2 TETLTC, VI VB TEELS e /KT iEhs
SRR UE T, RIS, COEGEZFEEMER CTAB (Aldrich
BEBES H151). HAUCL, PRV RXJLEVEE (Aldrich
MBS A5960) ZOBRAEADARICNAET. D
THCET. HEDERUERFEBEAICK>T4~25
DT AN SEFHDBLDED Y ROERHTIRETT 2,
BRI EDICDDEBEILEEE. BT L —RD

CTAB SRENEIMH! » (Aldrich BGREES H6269) Z AT &
FHEICEEHE, BROKLHEINEHTAEEZAND
CETY, —h, & /0v RZERIE. &F /RFEEs
ERESEDEIIC. FA4—)UTHRBESS NIcAGAM R T
F LU 0—)b (HS-PEG-SH) ZINA D E TIERTEF I,
HS-PEG-SH DREEZIEHEICRAET T HETC. &7 /0y KT
EROEMEREZREILCEFR T, HS-PEGSH BEZLDIE
{¥dE. BUVBLETE—TZ 2 D07 /0Oy REDU >
D—EUTHEESTED (R2) CENTEFT ',

Linked
AuNPs

.-':'nn selffassembl;y #growth
“og

AuNPs

-

Linked Gold Nanorods 200 nm

H2. #@BaLlksr /0y ROamzRUERERN (). Eallcer
/0y ROREDEFETD TEMEIR (A)"

—7. BlD=ER (B3) TldEOy ROBFREMAHELE
Ulce &, & /WFCO—T 4 VISNEBL AT/
DAV(C. BECHEBEICK>TES /Oy REfgaTtEEL
feo COECHBEICE. FEBITEL bR UERZ 5 DE
HREWDFCTHO *. HDFLILY bOZT ADERICLLE
FASNTWLS. R F A —ILCHFr v ISNfeA4A U (T
“LvEZU»)(0rY) EmRWE LI Y% RIC, BEMERT
BIAEEMEE (C-AFM) =R LT OPV HF DB FiF4 = Al
UEFUlc, 1 DEOEB ChdHES /Oy R ECEEM AFPM
F v IBEEROFF. —5H. OPV HFERLEEFEEE
EAUDIcHICEZICEGEIREL. /0w RICHNTIES(C
KEFEBIEAXS /DA V7% 2 DEOSEE UCHALELE
(B3), COEIED -VEMR. OPV HF TLIFICES N
POEERHENEMEZRUECED,. &1 /0Y RB9
FAT—IVERA TOA—=RNVRT—=)LEDF v v TZIGE
U9 DBLEHEGEIMR CHd T EZEMTTNET,

Sn0,:Sb nanowire

nanorod

”-5‘&~Gm

3. BEMAM F v JICK > TCE—FFHEDD FZAELTLD
BT EBgR (B & FA—ILTRBHF vy TSNferU D
(DIZULVEZLY) DFDENCEL > TRIERAXS /DA PABCH
WEUe: /0w RO AMM B (8) "

EARE L CONFREERD
BEMHFOEH

EE LTV TF A —ILDMUEPREDR FEIEDD FHIFE
{ED, BFHFUICREEEZED TR DO END. 7
FEBEREEBOZRROFMENREICE>TVET 7, ZC
T. FA—ILDOEDDIC Co NEEEE UTEATINE LT
Coo DTFDRFODEHDEET A MK > TEREEAREIMT
EDcs. FETRD b RIVERENDF & BB DR SR
H SR FRDIEZEEICE DI, FEICHITDEAMINEE
DEBUNMELIEDFET, TORER. S Co HERDIEZF
BRICK > CEMIREBZFH CEDLDICIEDFTT (K4,
COOW=7ERIR LTI RCBIF DRI DBFRILEDAIE
B Martin BICK D TRESNTWVET *, H 5[ break
junction JAICK > CTE—DFDRIEZTL. DFOEELSE
D1 DELT. BRCHO>CHE—FFOEADBODCEH
WEEHZRF DO EZRSMCLTVET,

— ?—OH 7 < 25N
AN o e BN 0
2 + 1,2-dichlorobenzene N O N O
N P e PO

4. [Wirster's Blue] B A& Co [CKD alligator clip 2 FDER

Coo CHlmZETE S NciaDaF (14EA(TJO O
UIA-A))NVBY) 7Z insitu ER UTE I AXF A
URETS—UVDRRZERBEED [2+3] (FIR{LIGIC
Ko TCTERULF U, CORIBIE. Prato e LTRSS
TWET ”, BEICERIATD HE. NN-(14T T2 2)ER
JUDEITRILATILTE R (Aldrich RES
158127) & 12-I 700N (Aldrich RBES 240664)
RCEBERIIE LR, Co D 12-2 000N EamRIC
AFT, COBEKZ 6 REERUBRT D ET. 28% DY
KTE@OEMNEEYHESNEFT (K"
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B2 DD FICRBHIC D o> TS EREEEBDRIT =]
BEIC T BIcsh(ClF. BME D F EDEENMIEDIEFELHEN
KEISFEED 1 DCTI, 2Dl & - nTFHREEHLE
EENICHESNDD FBED—HE L THHN UHTES
BDIEHIT, Co ZARVEFHUVVWEFEEEZEAT D ETRT
AT —=)VDIEEZRZDOFEMMET SN TVE T, BHD 1 DD
FHEE. TINAATEITDTN 1 DO FEAEUNEIRTE
TWHEWRTY, TDfesh. 84IC7 KU ADREIFAER B Gm
ZEBHFFONFEEEORBNEEFTNTVET, CNHD
SEEATART DT, Langmuir-Blodgett SA W EMEILEIEED
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Chain Length

Name Structure

Cyclohexanethiol

1-Adamantanethiol

Purity/Concentration  Cat. No.

97% C105600-25G
C105600-100G

95% 659452-5G

u HS
NanoThinks™ 8 m Hs/\/\/\/\ 5 mM in ethanol 662208-100ML
1-Decanethiol . s 99% 705233-1G
1,1:4,1"Terphenyl- 97% 708488-500MG
4-thiol n Hs
1-Dodecanethiol >98% 471364-100ML
- 471364-500ML
Hs 471364-2L
471364-18L
1-Hexadecanethiol ™ s 99% 674516-500MG
NanoThinks™ 18 ™ us 5 mM in ethanol 662194-100ML
(11-Mercaptoundecyl) OMe >95% 717002-250MG
triethyleneglycol) | HS 0
monomethyl ether 8
(11-Mercaptoundecyl) OMe >95% 716995-250MG
hexa(ethylene glycol) [ ] HS 1o}
6

monomethyl ether

Chain Length Key: m0-5 m6-10 m11-15 m 16+
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Name Chain Length  Structure Purity/Concentration Cat. No.
3-Mercaptopropionic >99% M5801-5G
acid n P e M5801-100G
HS °
M5801-500G
3-Mercapto-1-propanol /\/\ 95% 405736-1G
= ns OH 405736-5G
4-Cyano-1-butanethiol u HSMCN 97% 692581-500MG
1,6-Hexanedithiol m /\/\/\/SH 96% H12005-5G
HS H12005-25G
8-Mercaptooctanoic - /\/\/\/\ 95% 675075-1G
acid HS COOH
NanoThinks™ THIO8 n /\/\/\/\/SH 5 mM in ethanol 662615-100ML
HS
8-Mercapto-1-octanol u /\/\/\/\/OH 98% 706922-1G $
HS
2,2"~(Ethylenedioxy) o SH 95% 465178-100ML N
diethanethiol u s N NN TN 465178-500ML wi)
44"-Dimercaptostilbene >96% 701696-100MG ?
- \ D
|
SH 7
6-(Ferrocenyl)hexane- @ - 682527-250MG O
thiol C;) p—
Fe —
[ | i 7
/\/\/\/© L
HS &
11-Bromo-1- n 99% 701335-250MG g
undecanethiol Hs Br =
11-Amino-1- 99% 674397-50MG %}H\
undecanethiol | Hs NH, * HCI T(fﬂ?,
hydrochloride 'f t
11-Mercapto-1- n 99% 674249-250MG
undecanol Hs OH
12-Mercapto- n 99% 705241-500MG
dodecanoic acid HS COOH
p-Terphenyl-4,4"-dithiol 96% 704709-1G
] HS SH
NanoThinks™ ACID16 ™ us COOH 5mM in ethanol 662216-100ML

Triethylene OH 95% 673110-250MG
glycol mono-11- [ ] Hs/\/\/\/\/\/\l\o/\/]/
mercaptoundecyl ether 8
(11-Mercaptoundecyl) OH 95% 674508-250MG
tetra(ethylene glycol) | HS o R
(11-Mercaptoundecyl) OH 95% 675105-250MG
hexa(ethylene glycol) u HS (¢} s

Chain Length Key: m 0-5 m6-10 m11-15 m 16+

9
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Name Chain Length

S-(4-Cyanobutyl)
thioacetate n

Structure

1,4-Butanedithiol [o]
diacetate

S-(11-Bromoundecyl) [o]
thioacetate ™

S$-[4-[2-[4-(2-Phenyl-
ethynyl)phenyllethynyl]
phenyl] thicacetate |

SEFRUIMN NI 07 3THRNS | 1

5,514~

Phenylenebis(2,1-

ethynediyl-4,1- | |
phenylene)]

bis(thioacetate)

[11-(Methyl- o
carbonylthio)undecyl]
tetra(ethylene glycol)

Hexa(ethylene glycol) o
mono-11-(acetylthio)
undecyl ether

= /8BS
&5 HF

Name
Gold
Gold colloid

Octanethiol functionalized gold nanoparticles

Dodecanethiol functionalized gold nanoparticles

Kz / Ok

Name Absorption
Gold nanorods 780 nm

808 nm

850 nm

550 nm

600 nm

650 nm

Gold microrods -

c
©
o
(0]
€
o]
v
c
v
I:|:
u: [
|
9 ©
€
|
Q|

o
)L /\/\/CN
HaC S

Physical Form
nanopowder, HAuCl,

dispersion
nanoparticles, ~ 0.01%
~1 Ay units/mL

dispersion
nanoparticles, ~0.01%
~ 1 Asyp units/mL

dispersion
nanoparticles, ~ 0.01%
~ 1 Asyp units/mL

solution, 2 % (w/v) in toluene
solution, 2 % (w/v) in toluene

dispersion, 0.01% in toluene

Physical Form

dispersion, 35 ug/mL in H,0
dispersion, 36 ug/mL in H,0
dispersion, 35 ug/mL in H,0
dispersion, 171 pg/mL in H,O
dispersion, 235 pg/mL in H,0O
dispersion, 150 pg/mL in H,O
dispersion, 50 pg/mL in H,0

Purity
97%

97%

95%

>295%

>95%

95%

95%

" M)Lngﬂ\/\/«vﬁ\/$«\qf

Chain Length Key: m0-5 m6-10 m11-15 m 16+

Particle Size (nm)
particle size <100

mean particle size 17 - 23 (monodisperse)
particle size 20

mean particle size 8.5 - 12.0 (monodisperse)
particle size 10

mean particle size 3.0 - 5.5 (monodisperse)
particle size 5

particle size 2 -4 DLS)
particle size 3 -5 TEM)

particle size 3-6

Diam. x L (nm)
10x 38

10x 41

10x 45

25x 34

25x 44
25x60
200 x 1000

Cat. No.
694754-1G

558826-1G
558826-5G

706930-1G

718378-100MG

718351-100MG

674176-250MG

675849-250MG

Cat. No.
636347-1G
G1652-25ML

G1527-25ML

G1402-25ML

660426-5ML
660434-5ML
54349-10ML-F

Cat. No.

716812-25ML
716820-25ML
716839-25ML
716847-25ML
716855-25ML
716863-25ML
716960-10ML



BehEr/0Ovk

Name
Gold nanorods, amine terminated
Gold nanorods, carboxyl terminated

Gold nanorods, methyl terminated

fRE T /0vk

Name
Gold nanorods, palladium coated

Gold nanorods, platinum coated

'F/0A4FV

Name

Gold nanowires

Absorption
808 nm
808 nm
808 nm

Absorption
700 nm
700 nm

Physical Form
dispersion, 0.6 mg/mL in H,0
dispersion, 0.5 mg/mL in H,0

T/ RTFRIEMMESY)

Chemical Structure

AuCly

HAuC,

HAuCI, - xH,0O

HAuCl, - 3H,0

AuClK

Name

Physical Form

dispersion, 0.9 mg/mL in H,0
dispersion, 0.9 mg/mL in H,0
dispersion, 0.9 mg/mL in H,0O

Physical Form
dispersion, 100 pg/mL in H,0
dispersion, 100 pg/mL in H,0

Diam. x L (nm)

30 x 4,500
30 x 6,000

Gold(lll) chloride, 299.99% trace metals basis

Gold(lll) chloride, 99.99% trace metals basis

Gold(lll) chloride, 99.999% trace metals basis

Gold(lll) chloride, 299.9% trace metals basis

Potassium gold(lll) chloride, 99.995% trace metals basis

Nanomaterials

Diam. x L (nm)
10x41
10x 41
10x 41

Diam. x L (nm)
25%75
25X 75
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Cat. No.

716871-1ML
716898-1ML
716901-1ML

Cat. No.
716928-10ML
716936-10ML

Cat. No.
716944-10ML
716952-10ML

Cat. No.

379948-250MG
379948-1G

484385-10G
484385-50G

254169-500MG
254169-5G

520918-1G
520918-5G
520918-25G

450235-250MG
450235-1G
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