% 7 § % dibenzothiophene-S,S-dioxide 2 arylamine z_ %

{3 gk o mlA~Ea T THEHREP LI ETFNBEL
AFEROGA v ERPEINFEF LRI LT AFIORBPERL R
EoBR- BARGARFEAL - BRGE L LR
AR %]ﬁﬁ”i T @Eﬁa‘f W g AF R gk
(polymer light emitting diodes, PLEDs).; @ #t-| » + =~ i (OLEDs)®
T oL A RO (et T @ﬁ%} Nl @ﬁs?] R R
WoTFIEH..3) ARERBOTR T A S KB~ R o LAl

OLED ~ 3 ¥ & § T+ @4~ LiF Bf 2 2 bWtz = K oif ~

™
™
6534

ﬁs?l‘a,ii?@@?l'p’?%%l“"’?k RS-
A OPRT BEZ THETF TR JLEF R 5B EH
NH R AR Al WAL R A

BrpHo A EREARLT F B TR SRR
BEEH R L A S E 2 A AR 8 R F LB
benzo[1,2,5]thiadiazole 2 = % %= 4= 4 # > 2 3-cyano-9-diarylamino
carbazoles™® & 7|z | A 3 H K § ¥ T s kR R

70



+ % 3 32 3kbenzo[1,2,5]thiadiazole™™ &2 4 § F = 4 »elg V™ - 2@
TV -RET R HEE A E100 mA/cm® > T i 3% & (current
efficiency) = 7 £ 0.60 cd/A - cyano carbazole2 {$ (%] [F?Jq‘% 11 cyano
P~ A ¥ 3 2% 4c PPV (poly(p-phenylenevinylene) i + # # ¢ )

HE R~ &2 s ++ 100 mA/cm’PF > 9 3 5.5cd/A-

A PER AR AEE B AT Y R B
# ¢ » 3 thiophene-S,S-dioxide® 2 benzothiophene-S,S-dioxide®' § 41+
H e T F AL 4 (electron affinity) 2 B A5 3k o F)pt > £ 347 3

1+ % ehdibenzothiophene-S,S<dioxide + Ta#p ¢ £ &7 i e 7%

BB R 2§ R (SO) 0 B HEA-W 5.1 AT o 1 &
Pz kppmmaFpe At A 517 5 R 5.2 5 BRI R TR 2k
KEHE ol BTk o A £ A 250 nmMiTA & L2 A T ot
2 %@ 300nm= & B LY & Sn-mreof o R L E e T B ok
B ved] = § I E(SO) T A o d & 5.1 ¢ i ki A

A PEE 5 e

"3>X«

AT A G P R A HORE)IIR X
(SO, F %58 et 4B (dipole) » “E % 3 A i b AxF > sk ks o

71



Fhruoepitfdet £4S038 4 0 k77 L arc kil £ 5 45
PR pE4aY e TR 130 1 T F 2 1 (delocalized) 0 F B4
AT 4 @ it &+ SO1 2S04 3 & enE + & F#&S02 2 SO3

Mo JF S 4 et g+ @A 38 (quenching) T F o

\\\ S;

“5=2° 0. Q
SR o

Q7 @B 0 o
o s RS

5.1 50 2 4

% 5150 2 k78 F 4

Bt A abs, NM A em, NM( D 1,%)°
Yo el toluene  CH,Cl, CHsCN  film
SOl 290,357 450 (7)  495(15) 520(14) 483

SO2 257,300,376 444 (98) 524(55) 527(8) 505
SO3 255,292,418 477 (48) 543(19) 583(4) 554
SO4 288,332,352  444(7) 493 (11) 512(7) 476

* Quantum yield was measured relative to coumarin 6 (63 % in CH3CN). Corrections

due to the change in solvent refractive indices were applied.
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14 14

1o —UV/V?S for SO2 e
— — UV/Vis for SO3
- - - PLfor SO2
1.0 H — - —PL for SO3 N 1.0
VAN AN \. .
\\ \ - 0.8 ;
b \_> - 0.6 §
\ \ e
\ ‘\ 0 b
- o4
W\
\\ 0.2
N
UL \" 0.0

250 300 350 400 450 500 550 600 650 700
Wavelength (nm)

B 5.2S02 2 SO3 z_ w3 g & 2%k k¥

AL

2] * DSCx TGAR Rl £+ i B P2 g > 4
Eawmehlicypdod 5.2 977 o (VAdREE AT e AR LS PP RER
F|Ty~ T2 Tes 7 SO2 2 SO4 Rl % - 4R T F I B g 5
F4~SOL =R > g fro VA S BB > T FRaF R - 8

ﬁL’HTHm%LIJﬁ*m_)iE | /13> 345 3 440°C2_ & o

% 5.2S0 z #H FoR

T./(C)* T/(C)* T,/(C)* Ty/(C)°
SO1 299 NA 102 345
SO2 NA NA 123 362
SO3 231 170 112 440
SO4 NA NA 138 395

* The heating rate and cooling rate were 10 “C/min and 30 °C /min, respectively.” The

heating rate was 10 ‘C/min.

73



T EEF

ERCESREY ot kA EL YA BTy PR R
#4530 WS.3%S02~S032 Ak KL R - Fd 2 HFRZL
2_p| 8 (DPV) » #p #* ferrocene/ferrocenium:H ¥ 7 3 % it > & F =5
Brtozg PRpWAFIBFIARIEFRFIF o AL RDE
19 - 21 Vyn B 3 3 % B > B % p %+ o<
dibenzothiophene-S,S-dioxide e SO3 L 7 # i€ ¥ it T R H d 3t & feda
Y5 R A R RRIT T 4 RE R R s 23 AR
7 1§ > diphenylthienylamine s7i# f* 7 ikt 42 < /F*J% B S L A
v EFenA 3 30E F o SOLA S04 A f 21t 42S02& § > # TR
% =+ edibenzothiophene-S,S-dioxidet” 'S §EHE = F =i #7 X B H
SRR S R beddY R4 - BFIRE M JaL T P Uranl B o
i g > » Pd BRI =PRI KL &L 2 HOMO ~ LUMO
By o R AL FE M Ao Bl5.497 o o

% 5380 2 7 i+ TR

E (AE,)’, mV HOMO.,eV LUMO.,eV Band gap,eV
SO1 670 (322),-2034 (117)  5.47 2.56 2.91
SO2 553 (123), -1935 (82) 5.35 2.61 2.74
SO3 406 (98), -2065 (116) 5.21 2.74 2.47
SO4 711 (230), 2124 (102)  5.51 2.57 2.94

* Measured in CH3CN. All the potentials are reported relative to ferrocene, which
was used as the internal standard in each experiment. Ferrocene oxidation potential
was located at +332 mV relative to the Ag/AgNO; nonaqueous reference
electrode.
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40 ////
37 S02 Fc
30 S02
25_- k ——
g 20
Z 154
G 1 SO3 Fc
= 10
] i
3 . x _ SO3
0
5]
.10_
_15 T T T T //II/ T T T T T T T T
2500 -2000 -500 0 500 1000 1500
Potential (mV)
B’ 5.3S02% SO3z %/ﬁf%\»fji—? B8]
2.20 eV 217 eV
256 ¢V 2 61 eV oy Hasy 275eV 5 g5 oy
4.28 eV
[ ]
Al
|
4.7 eV
ITO
5.23 eV 521 eV
547eV333¢Vien 3 s51ev
a-NPB g1 SO-2 ) DLe

TPBI  Alds

®5.4 SO& ¥ * 135 2 ic 1y B

FzH ARRCE RFLER

T

d 2_

TR Sz P AP EARE T A FRE HS02%
SO3% Bl f & = 47 I chgf &~ i 1 Tk @04 % (I) ITO/SO2

(or SO3) (40 nm)/TPBI (40 nm)/LiF (1 nm)/Al (150 nm); & &+ @& @?J S8
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£ 5 (II) ITO/NPB (40 nm)/ SO2 (or SO3) (40 nm)/ LiF (1 nm)/Al (150
nm); &+ ~ T F @%?J—?l 7k 5 (D) ITO/ SO2 (or SO3) (80 nm)/LiF (1
nm)/Al (150 nm) o ~ & én g B A FR 454 ~ 2 HR E-T
RO g kR FR] A B Ao B 5.5% B5.6 0 T AR TR
(turn-on voltage) s 48 & ™(2.0-3.5 V) » H T 5w k¢ k p >0 enfg
FL(SO2:4SO3) o s R A ~ 2 (e & A7 s L L RARiz > A
%ﬁ%%%%ﬁ%ﬁﬂ@#ﬁ@iﬁﬂm%&ﬁﬁﬁ’ﬂﬁﬁﬁﬁﬁ
16 B0~ (D e Ful i 1SO2W & el g & > AR ot
A=~ IEJ%%}‘ Fool o H K it B IIRGE #(3.1%; 3.9 Im/W; 7.5 cd/A
at 100 mA/cm?) o

ip i H 5 7 thiophene-S,S-dioxide % benzothiophene-S,S-dioxide #
Srz g ki AP EE AR Y By RENTFET R D
BREH > TRTFRNF R B LA FHE RS o AP PR
& #7% (time-of-flight » TOF)pz ¥ £ £ iiipl E Hbe ERIT F 2 Tk o0
# #> & (electron/hole mobility) ~ (B]5.7) - SO2eng + # & F &2 7 F #
ok AT o A d AL 22F B 2301071 em(Ves) 5 BB BB )
WL AT NPB(~107 cm?/(Ves))- B #ic® 24" e frimd &
@ 5 % Algs (~107° cm*/(Ves)) & - B #c & % §5.8% §)5.94 4] & SO2

MERFRYEZREET I AT F LT N-FER - d Bl? & BT ap
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¥ g R % (plateaus) > 7 3 LT + & T F 0 PR E R A ATOEL
(dispersive) » i & $ ¢ ¥ qy K 4%+ Kl (carrier trap) o @ #-5%6 F jn-p R
BT FHEB £ 50 S FrER2 1 B BT 2
03 B F g P PR () o T A5 5 H D B0 B4cW5.10 -
7 & pocexp(BE'?) o TR AIME T AR E AR AT H 2T o
+ s F BT SO PR R MO i s e R a Tl - SR
% Poole-Frenkel Effect®™ » 8 5 % » 4 4f2 5 Poole-Frenkel factor o
oo TOFermpl £ > A1 f2H K ~ 2 Hp R T GEFE -

4 54502 = i 4 f*

SO2 SO3
Von [V] 25.23;22 2.2;2.5;2.0
Limax [cd/m?®] 85475 (12.5); 40140 (13.0);
(V at Liax, V) 9537 (15.0); 10521 (11.5);
37699 (12.5); 25159 (14.5)
Aem [Nm] 492; 492; 496 540; 536; 542
CIE [x,y] 0.16, 0.40; 0.16, 0.38; 0.16, 0.44  0.37; 0.59; 0.36, 0.59; 0.37, 0.59
fwhm [nm] 68; 70; 68 82;92; 82
Text.max | %0] 4.9;1.3;3.1 1.4,0.87;1.3
Np.max [(IM/W]  9.7;3.3;7.2 49;3.3;5.0
Nemax [cd/A]  11;3.1; 7.7 5.1;3.1;4.7
L [cd/m?] (*) 10778;2107; 7529 4904, 2272; 4245
Text [Y0] (%) 4.7,0.94; 3.1 1.4;0.65;1.2
np [Im/W] (*) 6.5;1.3;3.9 2.8;1.7;2.1
ne [cd/A] (*) 10.8;2.1; 7.5 4.9;23;4.2

* The measured values are given in order of the devices I, II, and III. L, maximum luminance; L,
luminance; V,,, turn-on voltage; V, voltage; 7exmax, Maximum external quantum efficiency; 7, max,
maximum power efficiency; 77 max, maximum current efficiency; 7., external quantum efficiency; 7,
power efficiency; 7., current efficiency; fwhm, full width at half maximum. *, at a current density of
100 mA/cm®. V,, was obtained from the x-intercept of log(luminance) vs applied voltage plot.
Devices I: ITO/SO (40 nm)/TPBI (40 nm)/LiF/Al, 1I: ITO/NPB (40 nm)/SO (40 nm)/LiF/Al, and III:
ITO/SO (80 nm) /LiF/Al.
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Intensity, a.u.
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for electron mobility for hole mobility
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B 5.7 SO z. TOF ip| & ~ i+ B
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_ 10 - “TOF for'SO2 (electron)

2 G
~1000 |- £ /
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Photocurrent (uA)
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AfpEaF A GHDES > B - JFFFRRGER -5 0=
FrEerz fimd Feoo (4 A4 S02% SO3% 7 #l g krk 2 5 ehH g~
5 S0 & A2 (D)F BT e kg A R R
Hrpl £ 5022 5 W o g R H K A (D P wo R~ 2 (D)
BT RFRLRL AP IEL 2 BB WS A Eihdh
R PR R R AR R F AR
AE I kAR A YRS SR s B @R R

¢ (nondespersive) s ¢ S0l H Bl A 12 44
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