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1. —#HFMEE=—HE (LED) , &4 — " FERLHRE, T£—
ESWiEBRESMY (CTP), BEE—ELAANHNRLW. KERY. 2K
S FEHASY, BER—FLELK, LHEETZ CTP EAKT
5 7,500 ppm AR E FLEAFHT 0.04 mmol /g HEEBTAE.
2. ARABK 14 LED, £F, i CTP &4 —Fiz A RES. K
e, BB, REBE., RRUBEGRESY.
3. RABKX24LED, £, HCTP RR-3,4-BL_AXAED
SR X LHBERY—FRE (PEDOT) .
10 4. BF)EBEK1~3 $HET—RE) LED, H—A CTP &, ETHARK
H/EHFL AT 1,250 ppm,
5. MA|EBR1~4 HEAT—Re LED, H—ACTP &, L +4£45
EFT45%5TF 0.5 mmol/g.
6. BA|ER1~5 P4ET—REGLED, A—ACTP &, R ¥, &
15 42BEFRABEEIMLIALLE, BIFA K. Rb. Cs. Mg, Ba. F=/&K Ca.
7. RAEBR1-6 FAEMT—RAYLED, L+, ZFERERER—
EEALE R B E4 (1T0) .
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AN A RABRBRPNZLEETSE
HEehFARELSMENE X —HE (LED)

5 KA AR —FHMEL=-MRE (LED) , &4 —FHEALHR. &
B 22 hiEAELY (CTP) . BER—ELAARAGY. KERD. &K
faFEhoW. FER ML EELM, L ¥ CTP EA KBRS
SEREBETAE.

OA—FHEEERESYY LED LAt el, EERLRFHT

10 ZA% LED 454, Hldu, AEHdH V0 96/08047 FEEHETAH
CTP E# LED, £# R o MitH ek £ 4R F LED ¥4 A5 —F @R
Brb % KIRA —FAREARMEAHAAZTERENFARN TG RRNY
M., EREw. B, Bis, EXBER. RRLRFRINTLERK
NTXH —EEALERARTRATFERAREFLRENRS

15 4, ARSI BHTUARE. RAEX. fEFFRAK. #RE, X&CTP
EWBEAS0~500m 2., BFHAEE, ABLETRLAGETRHK
Bolk M 4K LED #9dife. KM, £hHRLE, Xk BELARZMTEE, 2
BilbBde ., 8%, RABRAEAKEIZHFS.

ek CTP BT 28 s R2 E A TEAARSBRAMLED ZFEF

20 WHASFLEBRPEFLRBHEHNMG I LSRR T TE. SIHENME
THHEAFRRGELRANAEHAHKEE., B CTP ERERGRE
E3RBHTLEZL—ANEFTARHANTYHRE, BFAIF AR
%, SRIBHETHITRIYUS 6,014,119, A MH, FARKETLE
AR +BNEE, REAXAKETEAFR—F R —FI R —FFHEITH

25 #, —HEWH, FMRKELE-NEFTEGHEMASEEI N EZN
A, #dm, EHkH, XECTP EADHESHTESIRAR. BR.
REFRTHOLIEGLED YA EZBHAFFT. FEXAY—ABH
REEHTHEKERI RO EBEAFREZBHNFAR. st &
iR LEAT CTP BHERE, LA THE-NBERLE—ANEEY

30 #4E CTP ER4l&—HA-ANLERABAREEAG LSELE—NR
6 CTP 8k, BFR. AERLEBEZACRFNEMMRERS
HEBRMUEN., hEX2d CTP ELEBEWEFASRBEBHTLER
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W43

RAECEZEIN, S CTP EAI&KF 7,500 ppm # sABEAR &F F(S0.77)
4FAFHT 0.04 nwol/g L EAE FALEN, THKET & LED
MEGMEBEKE. Bib, AEAFTR —FHAMELAL_ME (LED),

5 a4 —MHERBE. RFZ-ERAEAXANEYS (IT0) , AEE
—EFEFEHARESY (CTP) , BER—EXANKRLEY. KRY.
XKy FERESY, ARER—FLEVR, H&MEATHE CTP £F
KT 7,500 ppo WY AR E FL4EFASHF 0. 04 amol/g 8985 FF
AT,

10 EFEERRSD TAAEMERAF RHR—E, REL—#KEZAR
—H BRI EN—FER. P RE. RBFRAEA—HREILLR
BERE. ATERTF—HANLED BF7F8F, ZSLERELHY
FREBEZGFHEATHMGETHG—FREHF, UARXBKFEF, RIKR
FEBIE. AR HHE:

15 ZreEPRAGDL HARESY. Bud. XX R, RE. #RCT
FRIX—2 ;

ARVEARBE T HLEIRLB AL SR, HloREXTH
B Fax) F RABE
T IR P A BAR R AT 1,250 ppm;

20 BFREBYLEETFRESFO0.5 omol/g, ABERKRRSK
BEFE T RBICE;

BERETEFREA —MHRELETIRLIEEET. EHFNHA,
B RBEFEMEAK. Rb. Cs. Mg. Ba. #e/X Ca #93% F.
GEBEFEREAZ K. Rb. Cs. Mg. Ba., #F=/% Ca #9iX—4k

25 HEK, %% CTP BEA—FERAKREAM EARERZEAGKES
Aot G P BN EARHNEEZEN., Ak, 2BEFRELARZ
&, /2 Lifo Na B -FREN HATHRIK. BIFKT 10° F-F/ca’, oA
B % MOS R BB AELI 04 (gate dielectrics) . HEE
BEFTUUAEEAY. S8 4LY. REGHXFMm, EAHLER,

30 Hlde, BRERZ. AHERE . i (R, R, B, Festib
W) . A, RARAS.

BETRETABRBSETLHMIKT 7,500 ppm, X R B AE—F 4 wth
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B4k CTP 3%k F AR A /KT 300 ppn BHA7 2145, HTRETA
BRARAE 4 1,250 ppm A TA—H AT CTP E#I4FH 4 wthy#R
¥ 50 ppm 855 F.

EFREYALREETFAELAZHT 0.04 mmol/g, XZHAE—FF

s A FHEMHiECTP B4 4wthBER CTP R TFHELEE TS EHT 1.6
pmol/g B3|y, BEFREFLBETFTAEN 0.5 mnol/g s E T A
—F 4 wt%H#RF 0.02 mmol/g 494F.

R Fii CTP B RSHA LA Cioty. Bkbil, THAREA
Wik W0 96/08047, ZE¥HAF TEHMBRALHNEFT %, XAEF

10 HAILAZEIH. TAHRELGHAREYD. Rbk, REBE. RE.
FeB T, AETHAHRE-3,4-L_FEEKY. EXE (PANI) | #
2 R Bifl4e ConQuest (Ex. DSM, # %) . ZEASHTUEH K, K
B, AECELOWRES. ATiECTP EHEFHHAR-3,4-R2=
S RAEYNERETIHFER R4S (PEDOT) .

15 BERELTFHAANASFOHHOUREZR, FRALBREFES—A
LA EREFEBEHAEIRERNRFERY, ILLREZ—F
RHEHOBEAEREFEATRY (E) &R, INALCHREOHHAA S
ITHhhem L—E 2R —ERBARENME (IT0) HRE. I,
BHGEEFREFRHHAZREAY. 4K, ITORd TH4S

20 AFBEBNLFRALZEARSEAN. F—ALCRERAREAREZE
MEPEAGLTFH () B, X—EHHRARKZFHiERL—
BERA—EikwE. 5. 0. REHRHY.

ITOMMEZAATHRE. BT, R CVD T LR, IANLRE
HABAA B EAALRE, RER—FBRMEH T —HRFTLE

25 MILKREATRBRILHAA—FHAETRETEAAZBEHRE
RywBLETRMEY., E—FHETBHREEH Y, F—ERES
Eo_bBMENEREFLLATZHBANNEREN, AR A TERLIE
FHAEH LED eh K4k, #4EH LED ARSI FENEEIABEAE. &
RHE—BREARE LM EHARERI AV RE, MAZEY

30 MMRXEEBRAALSLEE. IH, A —FRESFABRL—FET
B, O GREALEMARTF—FHEIHR., ERALHAREHBRRTR Y
H—FEwA FEFTRIANLAHBGHERLTE.
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HEXARESY. KREY. SRS TF RS TARET—F 4
BE XA, Hlde W0 97/33323 FAFHRHERS. DE 19615128
PAFHRBELRY. K (3-RAED) . W0 98/27136 P AFH
B (EXTHL) (PPY) . BFHATENEERE KRS, B

5 ACMTUAEDRAZALLIARERAERN. Tisejhie PPV fif A
BT EFRAR(ZREFRLHE A )R (ZRARTRIHL).
FEAMBHELTAR—FBLEHKSTHA, SlA LT LLRR
8. BLT —HEH G dedr TR 8- K Sok4a,

HiztRBEoHAFHERRE, HEARSGHTIAES 5~10%3F 44K

10 #570, LKA, IHGERLELARSGTHEFHEFTHEIEIANA—A
WF FAEGETFRAZLGBLEEAKE,

A LR F) 6y k3 PPV $7 BT AE M TIRF A AUEMN # e i K
BhoBOHRFEEZAB TRy, LTUARA ARG A kREAHE
7.

15 BERRSWHRESETLEHA10~100, 000,

BEARRESGWEAAENERTCBEZZ10~2500n. LH 50~130
nm.,

i# LED £MTAEFAEIE. ZEEF. HE. 48 HE
ARG — A ERSE, EEEAHSEAERELRIEATUAAEE

20 MAETIAHEECRLTTFR, BR—FAABEEREREM. BRF/RA—
FERAARFERANEHN. EF 2RI - HFTHRHBLHALAS
#, MAA—FZERAGESRRIEE. EAZWHTHG G S AHE
2, e, REBETH., RAARX PR -8B, BHEMBRE. RTH.
FeRETH.

25 AEPAHIXEFTHALEC T B, WAATHREAFTEREIRS
R, FHERBUAT Ak L85 Lk ik,

ERAY,

B4 TERRBEFE—FHEFEHLXNG—FLHLALZH—RT
FALHE,

30 BSTEMREFEHIPLE -] R AMHABGRE,

AE—FHAERHIZLT, 82— A BRLEM 3 ReHEY ITO
(RF—ANFHEIR) 4, BAaekknfiz CTP &, A F#E ITO £
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—AFEHE., REBAANLLHH 6, H& CTP EL—AFH
E. 2a—AN#E, EEEAALES LATKEGMRT,

SR A5 T HHERIABIL—ALE., Hld, FLETZ
— (B adgFRen) B 42— (B4R LDER) £483)—

5 AdBRE, Kb T4, 2XT 1 EEEHANLELE 6 L LA,

& d XA 3 FFiE LED (Heitk 13 A48k ey, B S5) .
BAMEABH | #ATHE, KB g5 A KIS,
GAMEABH 1 #—F - A REEUAFE 200 cd/n’” X

AL BEHARAGERGEE,

10 BH 1 PHEERR—FEELRFBEETSE, £F, E—H2%H
BHhFEFEER A —B3hey. £—FEF]US6, 014,119 F A&
SR FEF, WHRETSFFENAREXME—ZHE, FHH 200
cd/m’ R A FE. LT AR 4 £ LAREE, 4R T L4
AHEMER, AXpEXZ LR, EXHFFLTF, AH S EEARRNNE

15 AAMEGAEE, ELARIA DC-HE3,

BAMEABH 1 TA#ITIC-BHMRFFFRE, L+, 0 R
MEMERIN AR 4 L. AREBIMARE T L, #iEB40U
B WA A 200 cd/m’ B9 T EES), FIRREF S0CHILEE.
BREFFEX AL EEGIKE Lk as—F A E ZeyutiE . DC-IK

20 FHHEFEABRIFEAARELERLAGHIRR. M RELERMEHA
BRABRREHIHXETTELP.

B 1, f£ 80C, £ DC-BB3)TF, m#FEEH 200 cd/m’ &, CTP
& PEDOT #9447 ¢ BLERAR R 5 —#F polyLED #4542 |8 #948 X
M.

25 I &4 R JEH PEDOT, ¥ A&F4% 120 ppm SO HF, HRK-
3, 4-T = F A Ew: PSS X bb=1: 20,

IIRBFRHBY I, FELSHARTRLL10 ppn S0~ FF (At
R F R BRIR) .

111 & —FHAS4BH, o8& FH 42 ppm SO (FK-3,4-

30 LR AE%:PSS Z=1:6) .

Lg 111 F5m 960 ppm SO H-Fub, FE443% 4 1.

MAE 1 TRiFhadd: LA YL LED 278 A FTwHwiEdip L,
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E—F 4 wthgEF, S0 EBFRAEN LIKT 300 ppon. BIFKT
50 ppm. —AEIERARB TBRITE S ES0CHZEE Y 125K,

E—HERBAFTETHRSAFFHNET, eCLhATE—INL
FHmE BRI SR ZEAHGMEEEEH 200 cd/n’.

5 BHEETEAS RIS T RS FERXHE G RBICSE, FF
2B EFREE AN T HiBL, B 2 FAHF.

B2 EFESREHTHRSFFRRIERAL ARKEHE
BE. £ 1% 13% (1.0mmol/gNa), &: &£ 1% 3% (0.086
mmol/g Na) .

10 E—HEFEF, BAALAZRBHTLAE, HRIHMBIKE.
EAALFHWE 2 FAFEFFRXPE LB RAD LG T P &
HHEFEFRBL., —BH, FREAKFLEFEFEHETANREER
hBEZEHEA.

BZABREEANTH DB ZEARSGHAX, 1251% CTP &

15 K%, mEks 3P,

LETERBEFAEBRKEGI . $ld, &—F PEDOT 4#
% Rm A A4 (NaOH) B X4,

ERTHRELHBKEEZ AKX E, LA 2 /L1,



o B RT/12)

02801258. 5
%1
Fa AR
%H |PEDOTiL # |[Na SO&Tppm] | dic 4% A A
[mmoles/g)
1 1/12 0.010 350
2 1/20 0.027 875 -
3 /12 0.086 1,300 *
4 1/20 0.131 1,700 *
5 1/12 0.161 500 *
6 1112 0.165 675 *
7 1/20 0.253 <2504t} *
8 1/20 0.286 275 >
9 120 0.288 <250 *x
10 1/20 0.398 <250 *k
11 1/12 0.475 <250 ok
12 1/12 0.543 <250 *+
13 L/GiH# 1.000 1,050 g
# ¥ 34 g A En PSSZ L
## /A PEDOT (FuAE 1/6)
#E R AR
5 A1l AESAHBATHRABKE (-= LA, » = KR, =+ =

10

15

T, svx = RAEMNH) 5T PEDOT EHAREZ N Hia LM,
£ 0.08 mmol/g ZATAF R M E, 85562 0.25 mmol/g vA L&
HRE .

FLEHOMALSIC 4 I HEEBTHMEIFNLE. G5 2
FHHAGFTERPEMEAHHE X4 0. 022 mmol/g RE KRG R
&, £ 80C M4 JHEAAESFTERBKENESR, THELE
BFAREMOGBEE . A1H 2 FGHHR T HF BT X 54 0. 088
mmol/g MHERNEFTE, ERFFFANRBRNEA R T H MBI
4 .

BREE® CTP EYHF I ZFHETRALN. Rd, 43 F (&
FEBT) A AREGIACERAEN. Bk, K CTP EAF
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EHEAAEAMER, BEHAFENERMNET. TAR, £XH
BEFR . 4. FORETFALTFHLERKERAHANTA
wid, Bk, SEAKEES T, BFGALM K, Rb. fo/K Cs.
Li #= Na BF T A NIALCEANA T AR LRMNEASHF
5 4,
A—ABFHEEFET, ARMEER G (KK ITO) AR,
4% PEDOT Ao X A B AW R FE Wi R A iEHENHZ AR (ITO) EHF
BRI ZBRA T ANAEHEERRAREFET— A LEE, B
HMEEECHRITROXEAEN. HEAGHASG TAESH
10 &ZmARESWLED T ey R BIE K,
A TA “ikigey PEDOT B> BHMAY, MBIKERARAS—
A FEEIYHET—ARZHEEHE PEDOT ARG ALE
HE . P E, PEDOT TAA B —F RE&HWAREH. Bk, RF
AHP P FRHET PEDOT, 2 TAEAZEAREH T HEMTH —
15 #,
AT R LB HAALA.

g4 1
ABE 445, AeATHXME—F A LED:

20 a) —HMSHBEM I A—F L2 RGBT ESANLA
4 (ITO, 170nm B, & Balzers $%47) , FEKB 4 PHHMEE 4. &£
WA CTP B2 #, BAMAREALETAKKSE. BSTFR. AR
S8R £ B 15 94T

b) RK, EMEN ITO BB 2 A8 Tak T LRHBH CTP

25  ## PEDOT (E-3,4-Z AL X9 RETHAR, £ 1:204K4])

(Bayer 23], BaytronP, PSS &% 1:20 &jru4]) #5200 nm & 5.

GEERMKBEFEATAE IT0CTIE 5 4. E®E (ITO F= PEDOT)
—RHRIEETREAGCM, F-THR4 PEDOT £4F 0.027 mmol/g Na
F2 875 ppm AABRAR (R 1F 2 &) .

30 c) ELBEARE 6 LAEBTFahHRME, HELA—FdX I
HELL AR FABRRKRENSFECHEARGH AR RE (LA
F). X I&EAS %3 W0 98/27136 #=P. W. M. Blom, H. F. M.

10
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Schoo #/#= M. Matters, Appl. Phys. Lett. 73, 1998, 3914-3916,
p. 3916, B 2fA VY, URLAINBEAGARKALRL L.
BEREAREHAN L.

d BEBEELAEOCHEELZFEESHA 10 nn Fe 100 nn 44—
N Ba BEfe—A~ Al B, BE—RERELTENLR, F—ERALZY
BRRAEAZFALBEAAUARKAEAY, FEB 4 A5 PEFHEE
B

10 BAME ABH 1 34T DC-IR M4 F ok, L, ©RGIR
ERINZBHNHAEE 4 LR A RERIAAARAR T £, #ix8
oA le R B ifA= 200 cd/m’ $#0%s R AE S, FRARFF BICTHIRER
B. IHMNEH. EXAZETHRIA LA —FTE 2R
JR5-A@AEY 14000, AFAERETRAARENH TR,

15 E—FATERANE-ANZERMAL BT R OFBEZEH
B EAEH 200 cd/m’ ¥, BRBHFETHASGR X, 257
#4140 NHEBREEFS. BHBEFE SRS TS, £ 80
T 96 I BE, B3I VAT, BETAFRETHRHHELELA,
EAHREE AR B ZEARSBAL, 25 CTP EA A (L

20 EHH3) .

B3RS BIEHT, £80C, £ 96 MHREAPRXE, LEDH
PR AR I 48 .

%51 2

11
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i

B ZF10/120

10

15

20

25

5 L4 1, 5T RE 626 PEDOT S #CR ¥ Hm R E RE AR
#BETF. HTEE S0 BT PolyLED ¢4 F R B R EZH T, KA
B (H.50.) #/m%) PEDOT ¥ :

L4 1 ¢ PEDOT - #& 100ml & 4 wthE4KAF, A F % 95wth
 PSS. Xt & F 100 m1 PEDOT % 0. 021 B /R PSS ¥4k,

A4 0. 001 BAK (0.096 g = 960 ppm SO0,°°/100 m1) #= 0. 005
JEA (0.48 g = 4800 ppm SO.° /100 ml) H.S0. #H A% PEDOT 9# %
bk 2 PHE, REBHHRERFFRE TR,

%) PEDOT 5 #CR&R F Hinég 42 B & TR & 4] 3 K:S0. F 5 H.50: F

HAEEHEX.
% 2
A witha#ok | ETREBE P | ETRIVTH | S0CHEFS
& # S0+’ [ppm] S0+ [ppm] & cd/A [JBt]
PEDOT, £ 1 F % 2 4& 35 875 2,1 140
A 0,096 g H:S0. 960 24,000 0,6 4
Au 0. 48 g H.SO. 4,800 120, 000 0 0

£ 2. AR A FBr PEDOT i, HAAREGHHU TR THEF
#£ 80C. 200 cd/m’. DC-ERBhF &y &G . HIEMA MRFPATH FAIR,
B EER, FHATET 200 cd/m’ ¥ FBE.

£ 41 3

FH LB 1, FTREZE PEDOT 43 F #An NaCl ;AR5 2B
4 PR At YE, AR EaHAF 0.022 mmol/g 44. WEEH] 1
b AR, ESBRBHTFAESIC 24 I KE, CBAEAFEE
PTEFHARHGLELN, TAESH 0.022 om0l /g 4465 Fmat, Ak
BRBA 24 P EFEH L EMERIKSE.

5 #6451 4
FH L6 1, AR 2% PEDOT 48k F fhe NaCl, A&

12
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10

15

20

Ea-#&k S 0.088 mmol/g 44,
E3BBHFET ICIHRFFFRRE, AEARETFTERET
b 44T PR AR I 45 .

A b EASIHE, EHALED RGBT ETELS Y (CTP) +
MeadE, sHvh $ 5 XM hik LED #mik IR §-4 4 2K F ALK
WA BKEREEARSEYh., X TABAPREAHNEARSHE—
# PPV,

FHYE BB EY, B TEMER., A4 —F
KBS f—F 6,42 0.25 nnol/g Na &) CTP £ LED ¥h4 =
LB T, £ SOCHFT 600 B ég & 4 Rl F & A WEE FAMIK
% . MK T, ZEA4EREE CTP E{E&KA 4, WMWEKE = F ALK
4. EPUAEAHEAUEGIRBLAHEANEY, NF2HRALR: CTP
EAME s, @ CTP E X4 2 F W%,

CTP E¥ M8 AL F3H 64 —FF PPV AKX KRR AW LED 8 F
GH—EBh, EREE. A -ANRBELRY], Z—FHAE-AEd
0.003 mmol/g Na & PEDOT CTP E &4 PPV LED &5 &2 77 o ut, W
—# iz CTP E 6.4 1 mmol/g Na SMAFA & @ARAA R &9 LED 69 5 &t
¥ & 111 /-8,

R, EHRBFHANFRY —FELLYA, A TRTH

X3
PEDOT & %5 Na (mmol/g) L(t=0), Cd/m" | F& (&)
1 2.2 382 24
2 0. 34 545 107
3 0.15 599 166
4 0.003 656 30

Ak 3%, £ 24238Ei5 CTP EF Na #93RE, % 3 #2484 % LED
Rk, AREFFIETFHEHGELAE L A7, RE—EWBL IR

13
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PIEIR G A RKAA 6. 25 nA/cn’ B2 WIAEERITH DCRSF

# Kb ix LED 8954, MAESBEHEF THEMER., 4AK

iR, HEEREAHEE, & 3 AN, ZRRFATRXFHHHE

M FHBEROREG, PAFFHAAERAEGEY, HFE£4 015
5 mmol/g Na MR wihZAERKXK.

14
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/g
140 B!
A4 (] 430
120 -
110
100 -

@ 11 Ao

| | | I
0 200 400 600 800 1000

B AR R [ppm]

15
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& 3
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patsnap

ERATROF) BE-NMNEERBREVNSSEEFEENSEERREYWEN KX ZME(LED)
DF(RE)F CN1461500A DF(E)A 2003-12-10
HiFs CN02801258.5 RiFH 2002-04-08

FRIFRB(EFRN)AGE) ERTFBEFROBRLE
RF(EFR)AGE) ERFFHBFERLA
HARB(EAR)A(R) ERFMNHEFERLT

[#R1& B A MELERR
BJCHES AR Hf
Gi&Z R
MMER 7 SBHREI]
PSEE4Ep

KBAA M-t BR/R
B-J-C-HEZ M Hr
G1&FFR
M-M- BRI 5 - SEAE]
P-SEE4ED

IPCH#EE H05B33/28 C09K11/06 H01B1/12 H01L51/00 H01L51/30 HO1L51/50 HO1L51/52 HO1L51/20
CPCH%(F CO09K2211/1425 C09K2211/1408 C09K11/06 HO1L51/0038 HO1L51/5088 HO1B1/128 HO1L51/0037
£ 5 2001201391 2001-04-17 EP

H A 20 FF 3R CN100353580C

SNEBEEEE Espacenet  SIPO

BEF)

AEASR—MHENEKX-NELED) , TE—MEREH, EB-—ES E4 (h] :;’g
BHERAREY(CTP). BEE—ERAAREY. BRY. RS FEILE

Y, BEE—REEBIR , HEEE T ZCTPEE KT 7500ppmi FiE 110
BEFEENST0.04mmol/lg EEEFEE. 100~

M fde
90
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