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Abstract

Various physical properties of a Poly(styrene-b-methylmethacrylate) diblock
copolymer (PS-b-PMMA) and a Poly(styrene-b-isoprene) (PS-b-PI) diblock copolymer
were investigated, and the results were used to study the feasibility of employing the
polymer thin film as a hole-block interlayer for a polymer light emitting diode (PLED)
device. The design of blue PLED device studied in this work was structured with the
layout ITO/PEDOT/PS-b-PMMA or PS-b-PI/PFO/Ca/Al, in which ITO was used as an
anode, Ca/Al as a cathode, PEDOT as a polymeric hole transporting layer, and PFO as an

emitting layer.

Studies of adding different concentrations of PS-b-PMMA layer between PEDOT and
PFO revealed that although the added interlayer increased electron-hole recombination
rate, it decreased electron-hole injection rate as well. This may be due to the
self-assemble nanostructure of the PS-b-PMMA which produces many PMMA cavities
between PS cylinders. These cavities increase the probability of holes trapping rates when
holes are moving and result in poor holes mobility, which may be the main cause of the
decreasing of brightness and efficiency compared to that of PLED device without a
PS-b-PMMA thin film as a hole blocking layer.

Similar studies of adding different concentrations of PS-b-PI layer between PEDOT
and PFO show that PS-b-PI layer can prevent the fast recombination of excitons at the
PEDOT interface, which results in a larger increase in the luminous and current efficiency
of the devices. Measured energy gap of PS-b-PI thin film indicated that it can be
employed as a hole-blocking layer. Absorption spectra of the PS-b-PI thin film show that
no apparent visible light was found to be absorbed from this layer. The maximum
brightness and the maximum current efficiency of the investigated PLED device, using
1.5 wt% PS-b-PI, are found to be 5342(cd/m?) and 1.7 (cd/A), respectively, exhibiting a
1.2 times of brightness and a 1.33 times of current efficiency than that of PLED without a
PS-b-PI layer. The preliminary results presented here indeed demonstrate that PS-b-PI can
be used as a hole-block layer to improve the luminous efficiency and lifetime

performance.
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B kel s ot £ LR iwE(MgAR) L £ 2 4

4F(LIAD 2 & o



3. Bk
FERMHEER T AEE ()R EFaF gkt §kk
AR 5 400-700nmT 8 F 3 (2) L L FAAE 0 4 A
FROETF TR BET AT S F G QyEandn o b
BLA KR ? 2 AL IR E R E T o
i E s S B FRF R - AR A8 (DB A
F R EPH A F £ 510000-100000 > 3 ¥ T HFT EHFRE L HAl
LR LS TSGR R N kA e
AR RHSRTIHF AL AR 2w o AT
WiLEP L - F gL FREST
PFO(Poly(9,9-dioctylfluoren-2,7-diyl)) ~ PPVenjiz4 £ % o (2)/] & + 3
Wit &4 a3 2 5500-2000 0 @0 * B3 AT 2 A AT B
ARG A A b L IR L SRR e R PN S
(Host Emitter) » v ¥ Ll 2 @ T F L BT F A - ¥ - 35 LHH
% %3 % 18 (Dopant Emitter) > v §_ 41 * % % 4#(Co-evaporation)e1~ 3%
#-v & 47(Disperse) i 3k RE ¢ o 2 )% 5 & #E4[21](Energy
Transfer) ¢ §* & 3 $1[22]c0 R 32 & - P o BT * dopant 4c

7z 4z % eiDCM(4-(Dicyanomethylene)-2-methyl-6-

(p-dimethylaminostyryl)-4H-pyran) o



4. Rk Bk
=k @ﬁ;r]ﬁﬁ:i—‘x IR H 5 R B e R o Bz ¥R

_—

o - HTA RSB

SR LR BT

£
*m\t-

AEL A ERG FOTEBE T BRG F oA BB P R
G 2R R B B Y O B - L
NPB(N,N’-diphenyl-N,N’-bis(1-naphenyl)-1,1’-biphenyl-4,4 -diamine) »
4o B]2-697 0 B W HIT it @R Ok hd kR v e b ) 2450

nm’ € A2 FX> V2R EWSRFIEANTFEESL FE

YN

N— ) )-N

& D

12-6 NPB. 1 F1[ 23]

Bl oo

RS BEA TR
T BERHECREF TR (DS T g FRRR
BB AT FR RS A BENR R £ @ aF L@

RF ;2% F & i FHOMO{rLUMOE » & £ F § &/| chid » it
i F



B AR RN X T B E DR A 4 0)F R RF T
IHEF T RT LSS R BRI RE S BT A

A (AT Ed BEHES L G253 & AT R (5)

Alq3(tris(8-hydroxyquinolinyl) aluminum) » 4-B|2-7#77% > Z_P = H &

Ypth— BT e kA > v arEbE ) 3520 nmenik ko

Alg3

W2-7 Algss H-H1[23)
6. T kLR HAH

e T B B R - AT
o FlS BARE S T B B Raek i o gag s 2B
PR E TR R FRREA P F B SFE o T - K
HOMO - ic A ¥ B At 4 22 i @t 2 B et AL > RAE T
Ao aeF o RF T kL~ HL > § CuPe ~ TNATAZ § # 3 H#

#PEDOT > PEDOT % i® 5 PLED:Aq L » & o



T.RF KR
THA Rt s & L {308 4mir ~ 3 Bk Flptig
SRR P Sl g o BAcAlfrAg s IS HRPF > i ¥ ek
TFarg o hd T T F e fEA - A AR £
$ooo he§ 4 42(Li20) S § 1 ALFR(LIBO:) ~ #7 § 1t 49 (KoSiOs) 2 B ik 4
(C2:COs)% » FEo Bt 1 B R 0.3~1.0nm > ¥ 11§ %% iS5k /R 2
KA AEF > ¥- gAML RHL V> &oMF(M=Li ~ Na~ K -~ Rb

2 Cs) B R AL Il Rl Mt cnd 2 B R ¥ ) > 1 nm e

25 p mES R
2-5-1 p ¥

FPFEAF B2 5% 4 bo~iF 34 > G420 EPE24]% > 23 4T
pARES RIS DR G o p 2 EXR AV NIRRT R

BOEEA BB LR R TR oa RE A AN S 2 N s

2-5-2 WSS R RAm AP v pk
B¢ £ B4 (block copolymer » BCP) 47 @ 8 & f&11 I+ chg
AR R R AR Ak > - 5 RS (diblock)

B 3¢ (triblock) 2 & ;K (star) BTN X B 5 o W ERIHNE B k3



A &d A7 FaE f(monomer) S > d HSfEF A FAEE AN
FAARE > BB E RSP 7 AR § T AREE T 0 @ AP e 4RE €
pARE > A4 dp~ 3 (microphase separation ) IR % [25] » #73 =
AR < PRI BIR s F R e S AT e

B 53 3¢ X RCE F eniicdp 4 A7) B

\“é

943 5 e 5 R 4 R[26-33]0 d
B & 1969# Meier et al.[34]#7% % > 21975 #Helfand et al.
#ez_ fm A A Il endg A 4] % £ (strong separation limit)IZ
ETRNPE R U AR WA B 1@ A I D0 S Sl N B R )
Feehl i A5[35] 0 o R eI T o kg i fR PR LA A nRy R A R
[36] ~ [R1475 A5 [37]04 % [R]3% A5 i [38]¢75 = - 1980 # Leibler et al.

S frlelfand etal. # b BB B cdp T fimst3 24 ([39] 0 2 K
RE T ESERE £ R (diblock copolymer ) 733 4 3k
i RGP I en SN kiR g L s RS H 2 HicAR S i o Leibler
oy N Zfy B I8 FECR DA A B 0 BY v B A F S 4a
Bz B3 iv* 4 <] » FFlory-Huggins interaction parameter »
- B Rz S8 ( y=athb/T): aN % %% & & (polymerization
index\))@ A~ F 2+ 5 M AR EEHBAERF? Y - 4ag

R A F o YN B R 7 LA D BRI YN~ 10 B

5330 34 % (weak segregation limit regime > WSL) - 2t PF y



N Ap§ 42000 ot & A B 4 LR TR 8 (x Nor o je #4310
diblock copolymer a % » B2 (xNar 5 510.5;5 yN=100% #» & »
#r4]) % (intermediate segregation limit regime) @ #* % & & d

WSL e *rat @ 5 £ B2 2 40 F %3R5 5% 4 34 % (strong
segregation limit regime > SSL) » ¥y N>100 - Leibler ¥ &_E3& *%
BRI RRBA LR e AR T S F N By o F
A RPN NG A FAET o dpk A FEBp ARED LS

A > % xN=(xNomw B> 55 g 5 AR D582 0 F5 Mdp 4
g 3 (microphase separation transition) @ & 2LR|-2L20 0 8 3
(order-disorder transition) » #* p¥ & 5L B 5 & #2281 (long-range
ordered)z. 25 » 4rsphere ~ cylinder # lamellae % -

3171986 #Kawasaki et al. #Leibler #7% & 33 » W4 % 2

A
g

hit B T o5 A 4] 0 2 17 10353-1@ 4 (mean field theory) *
it BRI p 7 5 L 4e R A 21992 #VWhitmore # § F M H AL
BT sE & RAr e0oAp (5 5 [40] 0 H g B 55 0 B 0 T 2 L

W @3]z %% g2leibler B Ak k7 x N A % Whitmore 3

)

- Iailéﬁiifé&ﬁjfﬁﬂﬂ'%gﬁgi: SHce = (pOBbBZ) / (pOAbA2) v H

T

O AL R b 5 H - 488 9Kuhn length § ¢ =1 B

% P& Leibler 4pF > d Helfand ~ Leibler % Whitmore #14 %|i&



T dvendp Bl 2 v fAe B 2-8 1o e

peebs 3T kw5 Matsenet al. 71996 # 1 * self-consistent
field theory (SCFT) [41-43] > 2 ¥ B F Ko 17 I » #8533 & &
FERIRAPEFSOPRF ISR - B RFBRES LR
L4 LoAp A Hendp B (B 2-9-) o 1995 # Khandpur et al. 41 *
small-angle X-ray scattering(SAXS) -~ small-angle neutron
scattering(SANS) 2 transmission electron microscopy(TEM) % ¢
% > & o F 4 poly(styrene)-block-poly(isoprene)diblock
copolymer % %t2_4p B[44](B12-10 ~ BI2-11) » S ptAp B 7w 12
FH» @ IIPS-H-PL ik Siehpicdn BHEEMA A 2 N B ol
A5 > B¢ » picontinuous gyroid % perforated layers(HPL) ¥ ik @
fusphere ~ cylinder ~ lamellae % BHFRa3-D B H o gyroid Mk

B R AIPL kg~ 5 20.38~0.34 %2 0.66~0.72 2 B4 3
vy @ HPL R - # 3 % (thermal induce) i 4 48 5
(metastable structure) » # “éf TR AR A A S B R iEd 3L
(annealing)# 3x1 3 ¥ it A5 = o

WO B S R R ] B3 &7 0 g N
2 LA SHO T LA R R REBERES A BE AT

BleanR & R E TR AWML FHL RN G F AU S



Al > Aiz? G Sakurai 21995 A7 - B MBS R
&R e g RR[45] 0 2 ¢ AR TG BT A B R R e A
S R R IR S il R S JU R TR
PP R TR T o BR D S A R - fEa e ®

BE L By A fsen 50 A& Bl a0 g R o

;Q‘:\
&k
a4
1
=

D
&
=

et o] (004 ddy o L eibler “T# Ty N B)e &5 K ek A

Ja I8 B AP e o

80

m r

B0

50

xZ

0 r

————— — e

20 ¢

BI2-8~ % B2z dp B 2 [40] - /i< 0.5 hEE > B RE_IY
Leibler® %zt 8 » @ fi > 0.5 e g RP|E Helfand =m#5HH

¥ > % R A Whitmore i % o
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LAM

Peirforated
Layers

Spheres Cylinders Bicontinuous Lamellae

B12-11 ~PS-D-P1 & st2 & fhichAp A SR Ak 2 71 ~ [a3d $HAE i
@ fAp ez (bicontinuous gyroid) ~ 7 3% %1 (perforated

layer) ~ = & FlHsaff fodlo = = 3af F3R[42] -

R R B FenT R g kMR s & 5o 3t g T A
BRI A RS NET R A FURNPA L g 2
IR IT R @ﬂi&lﬁ xR T g’v’v@ﬂﬁ]sg F100% » Flpt g g = 4+ enig
BT AR LS EFAE R o AL T H AP R

FoAPEF E ALY R BEE S T -

Lin[46]% 4 72006# "/ PF 5 % e H# » aif g
ITO/PEDOT/PF/Ca/Al¥ 4v » % ik e d§ & CBP(4,4°
-N,N’-dicarbazole-biphenyl) - & % # % 5 ITO/PEDOT/PF/CBP/Ca/Al -

HRILFHF T HITI08 0 @ 220064 Lee[47]% 4 4 4

E=tl

i % PEPEDOT{rgf LA e 4o x p g > A7 ik 3 T+ T Dl

o

L
v

i



AF B P AP A B4 > PS-b-PMMA4{r 7 | & + £ PS-b-PI3t 54 i
e 2 ¢ A U dE S o F 87 7 PS-b-PMMAXE p e IR % F_F $0 A

i g ke ek B G TR B -

T ® 5 PS-b-PMMA{cPS-b-PL> + 2 4 ]

B 2-12 PS-b-PMMA 2 ‘& 4Rl

ot Hon—g—s—ony

CH;

PSPI

® 2-13 PS-b-PI 2 1EH
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31 RHE®RE

3-1-1 HRENE

MTAPELLANMS KA LFTHRRE: ¥ - 30 ERHEE DR

B Fo3A I A EPITHRE o

(=) ZRIHEFEDRE

1. 3B gV B £ ¥ 40 £ 4 7 % (Modulated Differential Scanning
Calorimetry, MDSC) : 455 : TGA 2050 system > @& 7 : TA
Instruments, New Castle > & /p] PS-b-PI 2 PS-b-PMMA 3 33 #& #5
i8R (T,) -

2. # & & +7 iR (Thermogravimetric Analyzer, TGA) : 3] %L : DSC2910

» #i3 % ¢ TA Instruments - £ #] PS-b-PI 2 PS-b-PMMA #: 4 %

B R (Ty) o

3. JATR K& % A% CHI-633A & ] PS-b-PI-PS-b-PMMA 7 HOMO
e LUMO st F#

(o) ~BHlicikE

I 423 A B Bofik ITO gL33 % - 429L3 ~ 3 2 PS-D-PL i ~ 3
2 PS-b-PMMA i i% ~ PFO 3% -

2. %k 4%: pattern ITO # 3 -



W

.+ 2 fa(glove box) : | WARERE vk F R -

N

. YEgE % % % (spin coater ) : % % & f2 ~ PEDOT-PSS -k % ;% ~ PS-b-PI

7% i% ~ PS-b-PMMA 3 ;% ~ PFO 3 % o

5. SvafE L EART k& TR RIEAC o

6. EZ#&ZEW T F4HILEECa Al -

7. sk ik (UV-Visible) : i PFO ~ PS-b-PI + PS-b-PMMA % jk
B E Nz TR o

8. FEREHrE3-): TRFEALEPPF LG o

9. % ¢b-v Bk k& ¢ A5 Ocean S2000 » £ /p] PLED =~ i % %
Lk R fo R

10. %55 3+ : 4)5L : BM-7 > #li¢ 7 : TOPCON » £ i#| PLED =~ & eh§
FEERR -

1. hTRERE 35 keithley 2400 € /p] PLED =~ i 2_ sk § 4

7o

12. &%) & % (o-step) 3] %5: KLA Tencor : Alpha-Step 500 @ £ 7

13. 7 % 3% 7 F & pc4(transmission electron microscope, TEM) @ 3

¥t Hitachi S-2400 > %1% 'ﬁﬁ : Fisens/Kevex » & if] PS 3% /] o



14. 3+ 4 § 3 & icsi(atomic force microscopy, AFM) : 4] 5L @ MI

60-0040 » ;AR ILF 1 5iE o BRIFENA 6 2 TR -

15. & 3 #F4» 3\ & s (scanning electron microscope) © 4 %5 © Hitachi

S-3000H > S RIEE @ £ RE > BPIE L5 )1

D mm
V| J’Xl

T3

B 3-1 74kl

B 3-2 73 A e



3-1-2 REHZRB R
LA RLAFRBLITR
1% % 1 DSC Cell » Cell £.41* constantan disk (Thermoelectric

disk)iTZ #BMB IR EE2 2T F DI RRT - HETE- £ HR

#“(metalpan)> @ %3 5 - 57 &2 B 2t ¥ % constantan disk
RIS £ S S i o4 - VR F e a
% (area thermocouples) 8 iB] o % &£ 7 & B %ﬁ d #- chromel wafers

£ % constantan disk /b 42T 5 T G > #X{$ chromel and alumel

»

wires » £ # I chromel wafers } » @ ¥ B 2P| I % &8 %3 h

2
2

BRA o b AFE UE(2: )V EERERINE -
AQ = AT
Hpde 2k BN 3)
41 * constantan disk> F]H #fe g 5 ¢ oo m AT 7 M E 8B

VLD B FRE o
Cell hfFp™ * B RFFE G - H LE SR K (constant

calorimetric sensitivity) > H %%’ d ocell ot ¥ BT F M kiE 7

P e BB T R A HIAF ML PERCE S §A2 R
TR OBl ] 2E AR R 2 LR
BFehh B EFH LD QYL BT REAT F PR BEREN A

B oo B R P ER ik 548 %R (baseline stability) % ¥ £



=
T

13231 (negligible noise level)sn& i 5 & & e R RSB Hd - 47
Feeavg B AR ahw & 4] % Si(feedback control temperature program)

KfpH1 2 £ 28 3 B AW B F P o 4ot {7 R iR o

ML 5P Fi- By R AMEREEY oA AL RERZ
w0 F RER fde R (block) P TR D AR e AL o

MDSC# MERINTH AR CFBESLFE BB FHE
FRFRF CSRER -BRACBRE-FERVRIEATE

AR KL RIAIFESE R (T

2.BEL TR
BHEERPTELBSERINL 0% PFem i > % &

MDSC |z #7 & JFRI 1 GuE B o 1 B £ 4% 5 17 DSC & Bl ¥

FA#AGE> 1545 DSC 2 Cell e »F5%E " X8R4 128

B (Ty) e
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A R E o A T F M AE o

HR GG S RA AN - ART T AT ARE S R
Bl > ARis - PRREEIFE 0 BA 2 BRSNS > usmEY o
Mol SH ¥ - B2 AR F A REFSZLFF 2K KFh

B LOBSERER G R £ R R Sl S HE AR -

e

R RS -

&

s
g

£

AT T EEER DT T A f

Ja 4 B A B T A B dE 488 M ps(Scanning Probe
Microscopy)ei- f& > A&} EfI* fF& B mFafps v 4 5 kg
RIS A 6 B SR RS E 2 (Y 4 B R (4o F13-3) 0 3F

FraEY 4G T Esaket 4 3 F 0 RS tar RIS K AR S

=

FUEAFE RS FHEA tac RIS K R4 o it E BRRA K

#E
=y
S
K

a3 REFEEH X4 Bt gt £p)2 52
~ R F A 5 #EF 57" (Contact Mode) ~ 24-4% 1 5% (Non-Contact

Mode) % R ¥x 3% /¥ #5-(Intermittent Contact or Tapping Mode) = #é o
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PREHEERNISTHERE

FRIEE

AFM -2 Bk 5 eni® 4 S pedp il %[ 27]

R G 3

91240 4 B (Root-Mean-Square Roughness)fr-T 354 & & (Average

Roughness) #_& 4™

>(z,-2)

S ek dER R =L
R R, —
) N Zn—Z‘
Tiofe R 1 R, =D,
n=1
7 1 X¥E3R

N:#Ff - 24785 chifl ghdic
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SEM :hi 5 & fo o e $3 £ % 7 B4 55 & 2 /it 4 0 SEM,

Bl G EPRR S FmA F R s o
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e 4HEEEHEI0~100 [ PR BRTE LI A el d D
A nlrp}%x% &% SEM fe & of\gﬁguﬁ*g%@ﬁi?g_ﬁ%

ARNTFHREHEE2ZEF > 5 200~1000 -] FF > BRE LB PR

?,lx‘{

Bl M % 5~108 » F R A4 B PE T 0 - &t 107torr
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L ¢RSE HLLE §REE ¢RT 4 Epbizhd
ERTFRLT cHF AL - BTG - G REBE 2 e o L §

BRAEBWET N ERT I L BLGE AN -

2.PE PRLZEFHPET IO BREBBE T L FRTFIAD

:E:f!;!-k'g %"\E'J’,‘%r‘f‘é’% W oo

A2 BTF CAHART ST CWE LTI R X ME- LR
Lo AT T R A e R BB B et D F AR R~ X SR A T IR

ERFA LB ETNTTR DG L o B X ARG ELT N
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6. %5 £ iBl(a-step)

W BRI R JE 0P & R (3] 5L KLA Tencor : Alpha-Step 500 )

R o-step FEB|FFE KDL BER H 1 FRILL R - FFEOE
Ao BRI R 0 TS R

g MAe Gk X -E g o d BV EFRL BT R

72 @] > @) 3-3 °

‘/F q—\f‘ ;’E‘_/?'J:” ‘#%\\i

BaET 0 M2 F BT ORI BN A S RlerdEad PR S
ook RERIGRS o BEEL I AmMKEE I EFLRPERICE
REGER I EF LA TOERRER B o A T Aot )J-*‘ué‘i; i
- BREFEABEFTPREOZ KIFLonEERTd o-step
FEFEZB U RID F o AFHRBEP ST 2 TE o

R
:E : Fes ikl

Bl 3-5 o-step 1 FRIZT R B



3-2F % ¥ 5

1. (n-Bu)4,NClOy : (Tetrabutylammonium perchlorate : Aldrich -
>98.0%) : ®iE 7w Fluka » 3L -

2. acetonitrile : ®:g 7 : J. T. Baker » HPLC /&

3. PEDOT : poly (ethylene dioxythiophene)/polystyrene sulphonic acid

4. PS-b-PI : (PS-b-PI = polystyrene-block-polyisoprene) : ® i 7 :
polymersource °

5. PS-b-PMMA : (PS-b-PMMA = Poly(styrene-b-methacrylate) : @ i& 7 :
Polymersorce °

6. PFO : (Poly(9,9-dioctylfluoren-2,7-diyl)) : @i # : H-W.SANDS -

7.Solvent: Tetrahydrofuran ~ Toluene ~ IPA -~ Aceton ~ Methanol

B 3-6 7 % % % @ PS-b-PI (21000 : 5000) > v & #5 & o



B 3-7 %% &  PS-b-PI (5200 : 1200) > g i 5 = £ B 5 o

B 3-8 F % % &  PS-b-PMMA (46100 : 21000) » & & B RFgk o



3-3 7 2% 2
AR BRAHIA A LA (=) HEEERR - (Z)R
BT Rp o 0UTARRAE S A S 13
3-3-1 #HifFiLng il
1. ] PS-b-PMMA %2 PS-b-Pl e HOMO 4= LUMO ¢ 1§ -

8Tk K% i (cyclic voltammetry » CV)&_ 3 i F 7g 4 @ * k&

17 #4 5 HOMO f= LUMO it F§ e 3% > R % 41" = TH& % s
TREF AR RIE 2 T4EA Y 5 3 17T f&(working electrode) ~ %

T & (reference electrode){r#f £+ & & (auxiliary electrode) - & f# F /%
% 4r(n-Bu);NCIO, 57 0.1M acetonitrile ;3 ;% & > (n-Bu),NCIO4 Ayt 17 5
£ 3% T f2 ¥ (supporting electrolyte) > # r1 ¥ fL B & 5 % T I8 MIFR
F & FAeT
(DB ITORIEAE* 28I -k~ BAM A% 7 @ E % g3

HeEBETAGEE LS 302302030 448 K% §

I

=

P F fede AR F L 150°C Se 5 A 4 o

o

¥
(2)#-PS-b-PI 2 PS-b-PMMA fe % ik B 5 Smg/ml =% 5% (i3 Al 5
Tetrahydrofuran (THF)) » & 4 %] %z d& % % (8% 5 3000r.p.m > P ¥

60 )% ITO LI+ (7234 5 2 (T 48) o £ e B4 12 120°C 4o



3AEBN EE A RBPFDST TR S 2 RB M Ag/AgCl ©
B W TR 0 £ 55(PY) o
QL F FHRIEFRRY PF F 2 @LT F B R4 02V
210 8V(HEEH A 24 T E(SCE)m 2 )& 41 » + 0.1M
n-BuyNClO4/Acetonitrile 3 ;% # ©
(DF= T g T4 P Y K BRRRE K > M S0mV/sec hdF fy
@#REFHR BRI FA 23V 2R
2 i 4] * Valence Effective Hamiltonian(VEH)$: 37 3 & 4% #7179 5 #ic
Ppo m B - BESKRZERGM G BEFF T NL RN

HOMO(IP) ~ LUMO(EA)% E, ™" o

EHOMO:Eonset(ox)+4 4
Erumo=Eonset(reay 4.4

EgChem(eV)z Enomo-Erumo

Y g 1 N Yo HoFh 1y,
;FIT 4 Eonset(ox) & ¥ it é"i'hr U A Eonset(red) - 3& E’" k'ﬁr’ |- I



3-3-2 A H vz §ip:

S end sk BA 14T = 204 1 (1) Pattern ITO 33§ ~ Q) &
HRE S Q)R EF SR THTE R o SARR AT & 3-1 -
TR A 2] & BB A A i A
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Sample: PS-b-PMMA-1 TGA File: D:\TA Data\TGA\Jerry\PS-b-PMMA.002
120
] 354.43°C
] 89.91%
100
80
£ 60
E
=) |
S 40-
20
D i
-20 . . .
0 200 400 600 800
Temperature (°C) Universal VV3.9A

Bl 4-2 PS-b-PMMA 1% 28 & (Ty)



4-1-3 PS-b-PMMA ns; F#
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