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/H\:EF' R, Zil R, j"] Ci—=Cyo %%’ R, Al R, *Hlﬁ‘lo

2. MAEBREK 1 ik &4, HRr e 2 Bk (1) R, AR, ¥R 1E T 2

3. MRIEBRELR 1 Pkt &R les I, A5 W~ PR AE S A AN A VLS
e, TR HAR ARG VU A RS WAFAE T, N, N = B (4= IRAR3E ) -9, 9- ik
2y =2, T— ZJi% 5 PhoNH R Vil 28, Hort Ny N7 = 00 (4 YRS ) -9, 9- ekl -2, 7- —figrh
[RIEFEANACR £ SR 1 o R, MR, e o

4. FRYEBORE SR 3 Prik ikl £ 7712, HRefE A il () S VAR 80-120°C [ W 6-12 /)8
P 1) N, N7 = X (4= YR2REE ) -9, 9- 88k %5 -2, 7- g 5 PhoNH [ BE/REE N 1 0 6-1 & 8.

5. MRIFBCRE K 4 Prak (1)) 2% 775, HAFAEA TR i N, N7 = X (4= I8 ) -9, 9- &
Ty -2, 7- “REHE R TEERE NoN NN - PUSREE -9, 9- TREEST -2, 7- k5 NBS #E
FUOTEE D, =0 T R 4 DT, Hod NN - 0 (4 IRAREE ) -9, 9- Ry -2,7-
HZUL N, N, N7, N7 = DY2RFE -9, 9- e dihsy -2, 7— e iR BE BRI Bk 1 A i) R, A
R, FITaE X o

6. AR BRI E SR 3 Brad (1) il 2% 7325, FURPAE 2 BT 3 B HLs 18 T8 R Ik i
BURE A BT BN BORUT B s P () HUARAHE AL R LB AR TR S mT LLJZ Pd (dba) ,
5 P (t-Bu), 8i# Pd(0Ac), 5 P (t-Bu) ,.

7. IR E SR 1B 2 Ik A S RE B 2 )2 A NI B2 I BB A 1 2 7
AP A

8. — P AN B AR S I E BB 2 M I R E 2  ZEFTIR BH R AN & 6 2 22 TR)
A2 TGENE, HFFIETE T8 7GE N ZIH AR i BCR R 1 8 2 ik (AL &3 AR R

9. WIBCRE SR 8 Brid A WL EUAO AT, HARFIEAE T Bk 2 7 N2 3 AR =4k
PEHE WA R 1 8k 2 BTl (4 S e AA L, B 58 HAA B S2 AR R P A 45y
ML

10. WIRCRIE K 9 BTk A HLEEUO AT, R T Irik B 244 6L oA 2,3,5,6- 1Y
W -7,7,8,8 PUFEERE — %t
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[0001] AR BN, N* = XU ( =Mk ) D — ISR G ), Hoibil 26 773 AL S RIAE
AHVEBROAEZTOEN R MBI AT, U TGEN R S S EDAE RO
o

BEHEA

[0002]  HHLHEE R OCH A HA R KR CHEREWR 51 AR Z B 9T & T E. 1987 4, F =
(Tang, C.W. etAl. Appl. Phys. Lett. 1987,52,913) Wi /M B RELEH T8 — P AE S A
OLED, 1990 % Burroughes Z£ A (Burroughes, J. H. et al.Naturel990,347,539) B &XIKiE
THE A TR RE, BIANLRBCOUIT A — 4B b B . I JLH4F, AR
P s B v TR FURAR T AUR A LA R, CAp VA T ASF BT Bonds it
[0003]  OLED A AL T FL 1 A1 73 A A B SR AR NS S A2 PR FaAR (R i 2 =
FLEhRe R (277G NE HIL, 28 7650 2 HTL, ROG)Z EML, &% jZ ETL, L7 E AN JZ EJL)
TER I T HEEE TR R T BT HRS 3EAR M AO . BT R 7RI 28 7R it 8 — AR A
1585, IS BOBUR G RCRFRAR o BLORFR A BRIP4, & Thie B AL 2 2 R E Y
[0004]  BEERAF I REAL S HUARAE, HOLEIEFEE @RI B B RA VRO —RE K
Z PR, LA TOE ANBERE R R M B L I R PR E TR R XS e A AL LUK
JeAAF IR Gy B A EEE/EH (Angew. Chem. Int. Ed. 1998, 37,402 ;Huang, J. et
al. Appl. Phys. Lett. 2002,79, 139 ;Friend, R.H et al.Nature, 1999,397,121 ;Vanslyke
et al.US Patent No.5061569) » 1TO( SAALHAES T ML FE ) FEMER TH 1 RELRE B B 852 T
PRI GR35 R B 75 A FAIS, T 55 o 0 SR FHAE TT0 BRI A2 7 A% A J2 1) 3
2FIENZ AT BRA S I ) R R, 1 T PR A AR 4R U s o (RN IR — 28 7 E N R 5 AT
PEE IS AR R TARR) AR i s, N4k 28 0FrI A A A5 dir e B ATH B A 7AW
BT B CuPe (5 3 HL 78008 HOMO = 4. 8eV) ,4,4' ,4" - = —[ (N- K% -N-2- 2%
55 B 1 =K% 2-TNATA (HOMO = 5. 1eV) , 52438 WY PEDOT (HOMO = 5. 0eV) %5, RUEE
TR e 148 B B 2 IS O ASOR, (B K2 M RLE T IR T- 100°C, PEDOT 41 4% 535, CuPc
ST, 2-TNATA H R IFHIRERE M (Tg = 110°C ) MM, i DL —al P BB
VRS TCE AR, R BEA A4 AR BH AR 2 7 i J 1) 95 &2 MR A A B 3l S, B 3E A8 7/
AR S22 P TEN R R RIS BUR o BRI 2 7 AR B} & 345k OLED A RHIF 9T
IR

[0005] &%y 3 N % AL & 4 BLA v ) HOMO BE2R HL 25 2R AT A4 B i e e TR
WIREPE, 46 &) Te B2y 5~ = 2R I S ou B g nm T, B 2 A =2k 5% k4 &
FE—#S, BN T 50 7 LT B, 2 & 70 AR RR A A3 1 B, AT 4 s A4 8k AR T 240 4 AR e
JEME. H AT LA Zr o BEAA, & = 2RI D e A B 28 7OE AMPR 2 08 & 4 AN 38 R AR 1
(US6541129B1 ;W02006/0406441A1) »
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ZIAAE

[0006] AR EFLAE—2H AN, N = XU ( = REEE ) B =9

[0007] AR — B EZIRAE N, N = X ( =20 0E3E ) 2 R R & Tk
[0008]  AAKBHEIHE— B H R IRME N, N7 - B ( Z 2RI ) 57 A e 7aE
NP

[0009] AR — B RIS ZA VLT 7GEAM B AN EUR Y625 4F (OLED) .
[0010] AR BHFTHEHEAIH AN, N - X ( =R ) 75 Z T4y (%54 BUHL) HA
WrrgiaE (@O -

[0011]

< L
By O
e o

BUHI
[0012] AT R, R, A n = C, ~ Cyo MIEEE RFLEEEE, R, A R, v DIAR A AT LA
H N, N = X (4-N,N—- R R ) 9,9- IF T35 -2, 7- % (4%'5 K BUHI3) , Hi45Hy

Kt (11) s
QQ 9

CI)

[0014]
N

b n-C4H-C4He Q I
N* § )N
o Q

o o

BUHI3
[0015] AR BHFTIRIIHIN, N = X ( = RI3E ) 27 —Jefin BV & b BT
[oo16] (1) Zif— itk (7= A 92-97% ), Horb s Ak o] LI IR AL sk iigl
[0017]  (2) R IR (P23 2k 75-85% ) ;
[oo18]  (3) iR IR EALEAL T 5 PhoNH (¥ Buchwald-Hartwig (BN, (F=2 4
72% ) ;
[0019]  (4)2,7- Z2RZH -9,9 ZIRED 1 NBS ¥4k (7750 97% )
[0020]  (5) 3R (4) FTHLA 5 PhoNH (EALAEAL T K 2 Buchwald-Har twi g 89 R 3K
BN, N = X (=26 HEE ) 75 i (7734 85-90% ) .
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[0021] ARG SP IR, PR 150 KA DL IR 2 (1 s AR 1 IR AL R A
ST LS.

[0022]  LiRA WD 3, ATk — AR RS A AL R 1 Buchwald-Har twi g fB
ISR 2 A A WL A HLE ) b, 728 WA ARG HLBE BC AR IR S AR T, 6
R BFEYE T R R BE IR G 1:2. 1 76 85°C —100°C Y. 8 /NI 4% o

[0023]  {EIR 4,2, 7- Z2REIE -9,9 TR 5 NBS FEE P, I T HERE 4 /i
BN, N =X (4- RARER ) -9,9- “IETHY -2, 7- .

[0024] IR S A, PR 4 FTAREIN, N7 = X (4= AL ) -9,9- Ry -2,7- %
5 Ph,NH Y T A AL INBUT BN (BB T AR ) Fia MU AL FIRTE LSRR IR A
VAT, 75 80-120°C R (FRUFAE 90°C ) RV 8-15 /il fF . A pe, N, N = X (4- 1R
RARFE)-9,9- JRIEY) -2, 7- —Ji& 5 PhoNH [ EE /R LLARIE 1:6-1:8, A LA 57 A &R
£ 5-8mol % (AHXT T N, N” =X (4— WA ) -9,9- 3Dy -2, 7- — %), BUT BEsh
(BUBCT EERR ) FEREE &L R PhoNH PR

[0025] 4R, = R, = n-C,H, B, FTIA N, N” = B ( = 2K J&5E ) % AT E4 (BUHT) AN,
N” = B (4-N,N- 2R HEERE ) 9,9- TIE T 2% -2, 7- & (4s'5 4 BUHIL3) , A BUP IR
wrr s

[0026]




CN 101671256 B WO B 4/9 5

Bu_ Bu
. n-BuBr, KOH, KI .
e - a5
CHC!3 3h 18-crown-6, DMF
90 °C, N,, overnight 81%

@ e
aW, y
Br, Br

Bu_ Bu
* Ph,NH, Pd(dba),, P(t-Bu)z, t-BuONa

Ve Og™

@ Q dry toluene, 90 °C, overnight

Br' Br
97%

dry toluene, 90 °C, overnight

Bu_ Bu
Ph,NH, Pd(dba),, P(t-Bu)s, t-BuONa * NBS

72%

85-90%

[0027] b4 fl BUHI3 (#2058 3 A, Bk —9R —1FE T 5525 BUARAE AL T 19 18 56 S . A 7E
A A VLRI AL R, B FURE AL TR AU A TR A WP E TR, 2, 7- R
8 -9,9- ZIE T 55 5 ORI R EE 1:2. 1 7E 90°C M. 8 /NI il %

[0028]  LiR4 % BUHI3 [P 88 4 H7, N, N, N, N” = PUZRIL -9,9- ZIE T 5605 -2, 7- i
5 NBS fEE Y, FiR TR 4 NS N, N7 = X0 (4- RS ) -9,9- ZIET Yy -2,
- — k.,

[0020] iR BUHI3 AP EE 5 A7, N, N' = B (4- AL ) -9,9- ZIE T 3% -2,7- —

1 5 PhNH ¥ THHLEH, IMASUT BERh CEORUT BERR ) A HLAR R AL R A AL A4 1)
RGP AT, 75 80-120°C T (HIFAE 90°C ) MW 815 /P ilfF. A, N, N7 - XU
(4= AL ) -9,9- ZIE T 557 -2, 7- )i PhaNH (/R Uik 1:6-1:8, AL AL
FIHEPLIE R 5-8mol % (AHXTF N, N = X (4- JRARIRIE ) -9,9- ZIE T 8% -2,7- — &),
SUTEERY (BOBCT B ) BEIR L R ALIE R PhoNH A

[0030] A< B B () WL R D0 326 DA T PR 25, BT o 1) 4 LA A0 AR A BTl BB AR P VR
W) LLZ Pd (dba) ,/P (t-Bu) 5 Bi# Pd (0Ac),/P (t-Bu) 5, Fiif 42 Pd (dba) ,/P (t-Bu) 5, Fo
dba BEXHEFEAE, t-Bu AT 3.
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[0031]  ARBHG R N, N = X ( =280 ) 27 it B ¥ NS A TILHiR R 1K 6
AP IE IR, HA BRI AL FLAT .

[0032] AU BH AL AP RT FHAVEA WL BRI = 7 GE N EE A L.

[0033] AR BH T IR (A WLHLBUR E A, 048 I 78 I BAAR 22 18] 1) &6 )2 T8 BT 3k BH AR FA
RMZEZ O BAZTGENE, TR 7GENZH A S NN - X (=28 %R ) D kAT
EHIEANM L BTIR N, N = B0 ( 2K FG3E ) 2 s = A N, N7 = X (4-N, N- 2K
FILIRIL)9,9- I -2,7- % BUHD) , {4 R, = R, = n—CH, I, TR N, N = W (=
TWEFE ) T AT N, N7 = X (4-N, N- 2RGUEIRFE ) 9,9- IFE T3% -2, 7- %
(BUHI3) ,

[0034]  FEFTARZTGENES, FTi& N,N” = X ( Z2REE ) T R AR B i AR 23 7%
N Z BB EL, TR 2 70GE N2 B RS GRS B W2 R E ) P A4S e d kL, W
B R FA-TCNQ (2, 3,5, 6— P98 7,7, 8,8 DUFEER —F %) -

[0035]  FTIAZE 7 N R A 30-300nm.,

[0036]  FTIAANLH BRI EFEE R B A 7UmzE B FE ANERESRZ, B T
AR TR 2 B AR B GENE VAR E R GE R TN B E AR .
JIT 3R BH A% I bR B0 e (42 8 & JB A TR B L S IR SIS IR HR B T R 5
)4 I8 B8 B A M Ao

[0037]  7E OLED 1, P B35 7% 1) BUHT Bk BUHI3 V&4 BHAREA 7 FE N, AMEBERUEA AL
MR 5 HAR 1) R A BR AR B file, 6 ) 25 7R N, S8 W] 4 i 28 7R SR, BRI 2SR 1) 3K
B, 2R RCRAS B4

[0038]  Jrik BUHI J2& — S $ka e PE A 2 88 e 10 28 70 A B KL, BL BUHIS S 46, b R,
= R, = n—C,H,, 2 Tg = 126°C, Tdec = 521°C. 7E BUHI3 IS T A A 752
IRHRTE 1145 2964 ), 490 21 & FA-TCNQ, H T BUHI3 ) HOMO (5. 07eV) Hi T-%: % 3| FA-TCNQ ()
LUMO (5. 24eV) , 584 — ] DL RO 3% K98 X H I B 8 o i (DI 3) , L &8 4R iy ¥
FTUENBE ) o AE4EAS 78 1 F0 2 (#84F 1 :1TO/BUHI3 (60nm) /Au ;2844 2 :1TO/BUHI3+2 %
FA-TCNQ (60nm) /Au H:rh 170 Sy 75 BB 10 ~ 20 KR [115% B B R% , BUHI 3 by 28 7L 42l 1k,
FA-TCNQ A48 KL ) /1,544 T FA-TCNQ (¥ BUHT3 HLfar B R & L 5l i) BUHT3 KA 4%
=2 (WK 2) .

[0039] 4RV H T OLED 2245, 5 P BB 44k 2 2-TNATA (FA-TCNQ) #HELE:, P 441k £
BUHI3 (FA-TCNQ) 345 T 28 742 (1) 3 HL b, 38 & T 2 iRt e v, B TR, $2 4
RARE (WFE1D)

[0040] 3% 1 :P 45:4% BUHI3 Fll P BB 7% 2-TNATA 28 RELLEL

[0041]
G (V) TAERE (V) R (cd/A) 71y @100 Jeky (hrs)
AR
3 2.6 6.7 4.3 15000
4 2.6 6.1 4.6 15300

[0042]  #%4F 3 :1TO/2-TNATA (1. 5% F4-TCNQ) (150nm) /NPB (10nm) /Alq (60nm) /LiF (1nm) /Al.
[0043]  2&fF 4 .1TO/BUHL3 (1. 5% F4-TCNQ) (150nm) /NPB (10nm) /Alq (60nm) /LiF (1nm) /Al.
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[0044]
[0045]

AE. (WK 2)

(BUHI3 A1 2-TNATA FUTIE S 0. 2nm/s)
LESEIG A BRATE R I AR MEBERE P AY45 2% 2% 73 N 2 BUHL3 (F4-TCNQ) 1 5 &

[0046] 3K 2. P 4454% BUHI3 (F4-TCNQ) “% 7CiE AR R JE % OLED 1 R 1321
[0047]
| = CE20
B THIL(A)| Vi (V) (cd/A) LEy | QEy | CIEx | CIEy

5 500 7.93 2.8 1.12 0.97% | 0.376 | 0.536

6 1000 7.82 3.3 1.33 1.09% | 0.357 | 0.559

7 1500 7.89 3.69 1.47 1.15% | 0.369 | 0.566

8 1700 7.87 3.68 1.47 1.15% | 0.379 | 0.559
[0048]  Z3f4 5 :ITO/BUHI3 : (1. 6% F4-TCNQ) (500 A ) /NPB (100 & ) /A1q (600 A) /LiF (10 A
) /A1
[0049] %% {F 6 :ITO/BUHI3 : (1.6 % F4-TCNQ) (1000 A )/NPB(100 A )/Alq(600 A )/
LiF(10 A ) /Al
[0050]  #&f47 :1TO/BUHI3 : (1. 6% F4-TCNQ) (1500 A ) /NPB (100 A) /Alq (600 &) /LiF (10 A
) /Al
[0051]  #%{F8 :ITO/BUHI3 : (1. 6% F4-TCNQ) (1700 A) /NPB (100 A) /Alq (600 A) /LiF (10A
) /Al
[0052] Ak, 24 BUHT 7 R A 8GRI, 6 FH FA-TCNQ 1E #2446 k), H it sh = A U
AL
[0053] 1 JErRs T B A VR EUR O CR I 254 1000 L, 101 2RI, 102 24X

KA, 103 JZREA TUENE ZZ AR IR CHE, HJERE R 30-300nm, 104 2RSS
T E , 105 2R R ICE, 106 ZACR B FHENERfEHZ, 107 EAREAMK. 35 101 2
FF 100 (RS2 3)E, AT DU A S A BRI SR B R . PEAR 102 B TEEA 101
2 b, MRS E AR (& VIRV VRS ) S B A (AL BB )
BB FHEBESYEEIE. B 107 & REBKIh R &8 i a B & SR R 0 85 R
MRS R S TS 4. A% 107 IR 102 — RS B2k 5-1000nm, JLHIVER] LL A B4
E B ST  in EADR RN G (B, e iR B SR AL S R A, AT
AR BE R IR s 7ok, A 2= DU AR T DU AR R () FLAR o SEE— 20, AR BH AR T LA
AL 2450, B0, A% 107 7T 0. 1-1nm (K HALEERT 10-100nm (M. & H R
ISR, 2 /DBH A EGEE B, A 60% LLEREBE R, KOGZ 105 7] LU M kL &
I, AT LR RIEM RHE 2 T R R T DU BRI E, AT LA 2 B2 P A
R RIEE AT DL SOt m] DU G [RIFEML, i NARMES 2 106 T LU 52, thrT LY
Z )2, A Z A B AT DU s — AR mT DURVR A PR Re A, B AR k2
A RUF A4 T RES, B BRI LTS MRE, B0, 4, 7- 2558 1, 10— JERGIHRAN 8- ks
R o

[0054]  TEAZAWLHBECRICAE T, FEANZRA P A4S % 1) BUHL3, BERe R UEA LM B S5
R RGP BR A H fi, R 25 7R N I AT 38/ 2 R AR B O, PR 2R AT 1 3K Bl FEL R

8
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[0055] 1. & P 245241 BUHL3 #OBHA AL B OGR4 K

[0056] 2. 1 F FA-TCNQ 4524 1#) BUHI3 45 728 1) v v vl s gt 28 1)

[0057] 3. F4-TCNQ, BUHT3 il BUHI3/F4~TCNQ 43 HI7E CHC1, ¥ HL IR 48 A0 ] Dol i
[0058]  [&] 4. BUHI3 FEIAR 2R K

[0059] & 5. BUHI3 [J#KE T (TGA) K]

[0060] [ 6. BUHI3 R ZHHim AT (DSC) K

[0061]  [&] 7. FA-TCNQ 1E A #5250 k), BUHL3 /24 25 70 N 3= 78 Kl 46 16 R BUR SR8 4
) TAE 5w it 26 1=

[0062]  [&] 8. BUHI3 i 'H NMR(C,D,) 1K

[0063] & 9. BUHI3 A "°C NMR(C,D,) FAiFK

[0064] %] 10. BUHI3 [¥] IR KA K]

[0065] & 11.BUHI3 [¥] MALDI-MS 1L &

BRLHEA

[0066] T~ [f] 455 BT el AL A S i 451 SR ik — 25 Ut B A i B IR RO 777 585 AFLX S8 S it 441) - A
B i) A i B PN 25, 0 R B A Jo s R Y ) L B R DL R AR A RS it [T G AR A R B
[0067]  SEjifsl] 1 AN BH P IR ) BUHI3 Rl I+ 4 5156 o

[oo68]  FERARY T, T 100mL K H AR KA 2,7- — [N, N- = (4= ¥R ) ] &
5 -9,9- “IFE T &%) (1.86g,2.0mmol), — 2K Ji (2. 04g,12. Ommol) , £ T FE 4k (1. 54g,
16. 0mmo1) , 4 S S HH () /<44 B 0 A M P SO IS N 40mL Je/K R FEBiRE T, 4 Pt
2111 Pd (dba) , (XU FEFEA A 92mg, 0. 16mmol) , P (t-Bu) , ( =AU T LM% 33mg, 0. 16mmol) (¥
TEAKRZE (3ml) JREWBRBUMA B NI, T 90°C M HikE 12h, RIVIRG A E1Z
FEARE M SRS F P22 R . & FF A U, F MR $h /K i A e /K i IRl T
B 5 Pk Hs 258 2550 0 Vs ) TR ARV v 2 T A A PR I i, I PR R bk o 5 I R R, WK
ifa, HOBR OWG /) LTEE 45619 2 (0 K BUHI3 (2. 26g) o UHR :88% o #A53 fifi &E
(TGA)521°C, WK 5. RZEFIEHAIHT (DSC) Tg :126°C, WK 6. 4> HEFis (MALDI-TOF,
m/z) CosHgoNs T 72 {E :1281. 6514 (M) i & {H :1281. 6471 % Z :3. 35506ppm, UL Kl 11, 'H
NMR (400MHz, C,Dg» 8) ;7. 35-7.38(m,4H) ,7.21(dd, J] = 1.6,8. 0Hz,2H),7. 12-7. 16 (m,
24H) , 7. 00-7. 08 (m, 24H) , 6. 83 (t, ] = 7.6Hz,8H), 1. 70-1. 73 (m, 4H) , 0. 94-1. 07 (m, 4H) ,
0. 84-0. 91 (m, 4H) , 0. 63 (t, J = 7. 6Hz, 6H) W.I&l 8.'°C NMR (100MHz, CD,, §) ;152.5,148. 4,
147.1,143.7,143.0,136.5,129.5,125.9,125. 0, 124. 2,123.7,122. 7, 120. 4, 119. 4, 55. 2,
40.0,26.5,23.2,14. 1 WK 9, IR(KBr) WK 10, JCEIHT CoyllgNs Wl 52 :C87. 30, 116. 19,
N6. 40 ;FRiB{E :C87. 15, H6. 29, N6. 56,

[0069]  SLjif] 2 -

[0070]  BUHI3(CHCI,), F4-TCNQ(CHC1,) , BUHI3+F4-TCNQ (CHC1,) ] UV-Vis LI 3. BUHI3
(RO R 22 S50 DL K 40 TE Rl P 848 K 2R 1 = AR 8L 73 1 BUHIL3 () e fmn o 8 L U TE

9
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(HOMO) 4y 5. 07eV, #7453+ FA-HONQ B R S BEPLIE (LUMO) 4y 5. 24eV, —FH BEJAHNT, HL
fop R AR, BE N T TR S L

[0071]  SEJEfH) 3 -

[0072] A S JE 7R T 43 %I F BUHIS #1435 4% T F4-TCNQ f#) BUHI3 i 4% () 4l 25 74 iy 2%
o 4 TTO BeFAAH AR HLAEVE SE AN 25 8 7oK b DU 5 8 U8 30 20 8he ARG LA T4: 2 /)
I (120°C ), FRFF 1TO BIMG 25 73 PP RSN / SLAALBE, 6328 B L2 2 Y il o A AL AN 42
JE AR . A SIS LR AN AR, G5 4y il Dk s A F 1 :1TO/BUHIL3 (60nm) /Au ;#5142 :1T0/
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[0079] 2844 5-8 IR R 23 514

[0080]  #&{1-5 :ITO/BUHI3 : (1. 6% FA-TCNQ) (500 &) /NPB (100 &) /A1q(600 &) /LiF (10 &) /Al
[0081] 2§46 :1TO/BUHL3 : (1. 6% F4-TCNQ) (1000 A') /NPB (100 A ) /Alq(600 A ) /LiF (10 &) /Al
[0082]  Z£F 7 :1TO/BUHIS : (1. 6% FA-TCNQ) (1500 &) /NPB (100 A ) /Alq(600 &) /LiF (10 &) /Al
[0083]  ZH£F 8 :1TO/BUHIS : (1. 6% FA-TCNQ) (1700 &) /NPB(100 A ) /Alq(600 &) /LiF (10 &) /Al
[0084]  Hirfr, TTO AEALARES S HLIIE (A1q3 : — (8- FRIEMEMA4E)
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