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butylperylene(TBPe)), 3@l 2 1 {%A (& £W, 1,1-dipyrene, 1,4-dipyrenylbenzene, 1,4-Bis(N,N-
Diphenylamino)pyrene,  1,6-Bis(N,N-Diphenylamino)pyrene),  2,5,8,11-Tetra-t-butylperylene(TBP), %2
TPBi(1,3,5-tris(1-phenyl-1H-benzold]imidazole-2-yl)benzene) & Zo]%E o= dl}E THER ALE3E 4= 9]

o}, old AgHE AL opnt,

B (EML) S E2E 42 ©F 7swokd 48zl ditdel ARE ¢ 23 5 vk, odE 5o, ¥FT
(EML)> ©2E EZ= DPEPO(Bis[2-(diphenylphosphino)phenyl] ether oxide), CBP(4,4'-Bis(carbazol-9-
yl)biphenyl), mCP(1,3-Bis(carbazol-9-yl)benzene), PPF (2,8-Bis(diphenylphosphoryl)dibenzol[b,d]furan),
TCTA(4,4',4''-Tris(carbazol-9-yl)-triphenylamine) % TPBi(1,3,5-tris(1-phenyl-1H-benzold]imidazole-2-
yDbenzene) 5 #oj% dhtE st A ¢ Adrk. oiuk, olol] oty IAHHE AL ofyH, o E 59,
Algs(tris(8-hydroxyquinolino)aluminum), CBP(4,4'-bis(N-carbazolyl)-1,1"'-biphenyl), PVK(poly(N-
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[0176]

[0177]

[0178]
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vinylcarbazole), ADN(9, 10-di (naphthalene-2-y1)anthracene), TCTA(4,4',4""-Tris(carbazol-9-yl1)-
triphenylamine), TPBi(1,3,5-tris(N-phenylbenzimidazole-2-yl)benzene), TBADN(2-tert-butyl-9, 10~
di(naphth-2-yl)anthracene), DSA(distyrylarylene), CDBP(4,4" -bis(9-carbazolyl)-2,2" -dimethyl-
biphenyl), MADN(2-Methyl-9,10-bis(naphthalen-2-yl)anthracene), CP1(Hexaphenyl cyclotriphosphazene),
UGH2 (1,4-Bis(triphenylsilyl)benzene), DPSi0; (Hexaphenylcyclotrisiloxane), DPSi0,

(Octaphenylcyclotetra siloxane), PPF(2,8-Bis(diphenylphosphoryl)dibenzofuran) %< Z2E S 2 ARE
gt = Q.

A Ao A, FFZ(EML) S X9 Q1F =HE 48 x3dste Ad = Jdvh. & 59, AF =HAEE
olFH(Ir), Wa(Pt), &2%H(0s), & (Aw), HE(TI), A=2FZF(Zr), st=ZaHf), F2F(Ew), HH(Th) EE
EE(MInE  Edeh= =5 AV ARE ¢ A, FAHe=®, Flrpic(iridium(IT1)  bis(4,6-
difluorophenylpyridinato-N,C2'), Fir6(Bis(2,4-difluorophenylpyridinato)-tetrakis(1-pyrazolyl)borate
iridium(II)), % PtOEP(platinum octaethyl porphyrin)7} 1% Z=RHEZ AFRE 4= Q). &A1k, AA o7}
olof dA¥= AL ofr}.

shd ) S (EML) 2 349 Q1% $2E 48 ¢ 2348 4 dom, oF Eof, BPDS(bis(4-(9H-carbazol-
9-yl)phenyl)diphenylsilane)S © X33t 4= it}

W3S (EML) o] A Ags whge o, 3EF(EML) 2 dE 5], 23 =2-DPVBi(spiro-DPVBi), 23] &2-6P(spiro-

6P), DSB(distyryl-benzene), DSA(distyryl-arylene), PFO(Polyfluorene)”| %2} % PPV(poly(p-phenylene

vinylene) Al AR o] Fo|zl oA HdEH ol e E¥st= FF 24& o 2FF & vk ES

(EML)o] M-S wbgsl uf w3 (EML)ol ¥§%+= =HEE d& 59, (4,6-F2ppy)2Irpicet £ &4 3}
= T4 o

SH& (metal complex) ¥+ 7] 4 &4 (organometallic complex), @ (perlene) E I FEAA A=

& Pt
g = .

A% 7% GAERS BFEEL) Fol WAAL, A4 FF GAERES, 4F AAFMHL), 9%
(EIL) 2 A4 FUFEIL) F Aol% shbs 3@ 5 gdovh, A7} oo dgss Re ohid.

n
ofx
ofj

AR £% GAER S B

g 5ol A #% JAERS A& FUSEL) £= A4 FEHSEID9] ddF9] 725 M S5
SaL, A F9 = A a5 AR oo ddF 7xE UM Sk Qo EF, AA 5 G ET
R, H5e] AR g - oozl ddTe] 728 AW, EFTEIL)SZFH A2 A35d A &
$5EIL)/AA F4SEIL), Bs AXSHBL)/AA +65(EIL)/A4 S EIL) 725 7H 5 dou, o
of @gHE AL okt A & FAER)Y FA= dE 5o, of 1000A WA °F 1500431 AL F

2
)
uf
o
b~
2
-
N
1o
2
2
n
oy
of
2
=
)—]
z
flo
e
i)
ol
o 1o
e
>
o >

$, Beel 3 F o shtel Fo] #4H 12 B
A % G ERC] WHFEL) Fol MAR Ax 5
3

deha, A4 FEFEL) E= A4 T

% , MA~E" | LBH (Langmuir-Blodgett), QI A ZAAEW 7
oA =AY #olA A (Laser Induced Thermal Imaging, LITI) 53 78 thekst WS o] &3t &
[e)

~

AEMR)S e o] FA) wAL ,
ETL) S 28T A9, A2 7% 99(ER)S gdEHA

= AL oYy, AR FF A9 dE £, Alqy(Tris(8-hydroxyquinolinato)aluminum), 1,3,5-tri[(3-
pyridyl)-phen-3-yl]benzene, 2,4,6-tris(3'-(pyridin-3-yl)biphenyl-3-yl1)-1,3,5-triazine, 2-(4-(N-
phenylbenzoimidazol-1-yl)phenyl)-9,10-dinaphthylanthracene, TPBi(1,3,5-Tri(1-phenyl-1H-

(ETR)o] A=k =
3]

ol 0}‘)‘

ooy

_30_



[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

SIHS31 10-2022-0014443

benzol[d]imidazol-2-yl)benzene), BCP(2,9-Dimethyl-4,7-diphenyl-1, 10-phenanthroline), Bphen(4,7-
Diphenyl-1, 10-phenanthroline), TAZ(3-(4-Biphenylyl)-4-phenyl-5-tert-butylphenyl-1,2,4-triazole),
NTAZ(4-(Naphthalen-1-y1)-3,5-diphenyl-4H-1,2,4-triazole), tBu-PBD(2-(4-Biphenylyl)-5-(4-tert-
butylphenyl)-1,3,4-oxadiazole), BAlq(Bis(2-methyl-8-quinolinolato-N1,08)-(1,1'-Biphenyl-4-
olato)aluminum), Bebqs(berylliumbis(benzoquinolin-10-olate)), ADN(9,10-di (naphthalene-2-

yl)anthracene), BmPyPhB(1,3-Bis[3,5-di(pyridin-3-y1)phenyllbenzene) ¥ o]E9] E3IES L3l AY
S otk AR FEZEILEY F7= oF 1004 WA ¢F 1000A, o1& So] ¢ 150A WA
% A

;

ATH. A S (EIL)ES FA7F A&s vie} 22 HAE w5 4, AAZ 5 HAd 45 §lo] =
28 AZ AR 5 BEAS IS 5 ).

A 4 9 (ER) ] AR F+YJF(EIL) S £ 45, AR 44 99 (ETR)S LiF, NaCl, CsF, RbCl, RbI,
Culst 22 =278t 5%, Yhol 22 eSS 5%, Li0, Ba0 ¢ &2 w5 AbstE, ®& LiQ(8-hydroxyl-

Lithium quinolate) &°] AMH&d & o1} old G EE= AL ofvtt. MaA FYF(EIL)S B HAA % &
A7 dA 9 171 544 (organo metal salt)o] EFF EAR o]Fold 4 vk, 7] §&5HS A W=
P (energy band gap)e] Wef 4eV o]de] 4ol & 5 vk, FAHLR A& 5o, 77 5592 55 okAlH
o]E(metal acetate), =% WZo|o]E(metal benzoate), =< oFAEolAH o] E(metal acetoacetate), w55
ol Eol A EY|o] E(metal acetylacetonate) T T4 AH|olZo]E(stearate) S X8 5= Ao}, AR FUF
(EIL) =9 7= oF 1A W= oF 100A, oF 3A x| oF 90A< &= Slvh. dAk AT EIL) =2 A7 A<
Hhel e HOE RS A5, AAAQ 5 A AS glo]l BEagE AR HAA Y A4S 28 A

o

AR 7% A9 ([ER)S A AFE vk o], & AXFHBL)E 28 + Aok, 43 AXFHBL)S &
£, TSPO1(diphenyl(4-(triphenylsilyl)phenyl)-phosphine oxide), BCP(2,9-dimethyl-4,7-diphenyl-1,10-
phenanthroline), DPEPO(bis[2-(diphenylphosphino)phenyl]ether oxide) %  Bphen(4,7-diphenyl-1,10-
phenanthroline) & Aol& shvtE X3 o}, old dAHE= AL oy,

A2 A=(EL2)S AR 75 FG(EIR) ol wixdrt. A2 A=(EL2)S 3% A= e 259 F 3

S(EL2)& 3138 A=, w3y d= 5‘3% WAL A=Y 4 vk, A2 AF(EL2) 7 B8 d59

A (EL2)S 9 5% 2H3E, oE £9], I[T0(indium tin oxide), I[ZO(indium zinc oxide), ZnO(zinc
=

o]Fold 4 gtk

oxide), ITZO(indium tin zinc oxide) T

A2 AF(EL2)o] WHEHY AT e wAbE dGed A9, A2 Zd_%(ELz)—‘l Ag, Mg, Cu, Al, Pt, Pd, Au, Ni,

Nd, Ir, Cr, Li, Ca, LiF/Ca, LiF/Al, Mo, Ti E& o]5S X33l &0l ELE(AZ &9, Agst Ng9

E¥E)S 3¢ £ Jup. = A7 22z gA4" dhapgoly wkExel 2 IT0(indium tin oxide),

1Z0(indium zinc oxide), ZnO(zinc oxide), ITZO(indium tin zinc oxide) o % FAHH T =HS E3sf

= 559 F 7x2Y ¢ .

AR E ggkoy, A2 AF(EL2)S B Ay dZ2E 5= g, A2 A=(EL2)7) BE Ay dARd,
zZ

A2 AS(EL2)e] A&E 4 AL+ k.
9

B, 5 48 a9 A9 ) D1 T 2A00E A2 AFE) e PISOEE 3 £
# 5k, ABFCLE B T VS THY 5 Avh. L AN, ABF(CPLE 1% EE B
29U 4 Ak AF Bl AAF(CPLIO] BB THSE 45, TRL LIF 5o 2UFE AE, e,

d& o, AFZ(CPL)o] F71E8S Egst= A, 7182 ao-NPD, NPB, TPD, m-MIDATA, Algs, CuPc,

TPD15(N4,N4,N4' N4'-tetra (biphenyl-4-yl) biphenyl-4,4'-diamine), TCTA(4,4',4"- Tris (carbazol sol-9-
yl) triphenylamine) & XEFsAY, dFA F4], e dHEeadwolEe 22 ofadeolEE X3S + 3l

oF. TRk, AAJEZE ofell AlFkE = AL ofm olefe] shr]ef &2 Fghm P1 WA PAE TS 4 3t
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(2,2'-dibromo-1,1'-biphenyl &4)

Br
Br  ,Buli
— > O
Br THF
Br
(1

Z AZAZD AL A 52wk Zgkado] 1,2-dibromobenzene (40.00 g, 169.556 mmol)S Y¥il dry
tetrahydrofuran (500mL)® ¢ 3 wHk A|AFEC, -78 of B 2= %113}‘34/‘1 2.5M n-BuLi (33.9 mL,
84.778 mmol)& 3| Arigty. A7F £ 1A7bERF -78TC FAEHA wRkek  AqAs] o SEHA
dkslko)l, 2N HClL (50mL)E Yol# 3 3053+ wukslk th3- &3} dichloromethane @ FZ3+ & NgSO,= & A
7% v AgvtE =Xt n-Hexane & E AM&Ste] ¥l AmntE Ty & Fa] GAlst 1A FFE
(1) 18.83 ¢ & 71.2 %9 5&2 ddvt. (IH-NMR (300 MHz, CD2C12) & = 7.73-7.70 (m, 2H), 7.47-7.41
(m, 2H), 7.35-7.28 (m, 4H)).

(5,5-bis(3-bromophenyl)-5H-dibenzo[b,d]silole $43)

1. n-BuLi/ ELO
@ar sicl, | Et,0 E"@ st
-
;

: si
2.(1) / n-BuLli
(2)
2 AZXAZ) 500 mL AT S vbe Z8k~=(1)9) 1,3-dibromobenzene (14.58 g, 61.805 mmol)S Yl dry

ethyl ether (170mL)= b:J % -78°C oA 2.5M n-BuLi (24.72 mL, 61.805 mmol) & 27}8c}. -78 coﬂﬁ 1A]
ZbEe mwkAAZEG, & AZAIZ] 500 nl AHF Tt vbe ZEka=(2)e SiCly (5g, 29.431 mmol)S Wil dry
T -18CE FASHA it WA wEES FHIFE 2AH2) Hrkgh A
stk Whg TR 3 AdE 2AE e onk AadA ¥ 2AQ)E &
71 & A AZT. F Az 250 mL A7 T vfe ZgkA309) 2,2° -dibromo-1,1" -biphenyl (9.19 g,
29.441 mmol)& ¥l dry ethyl ether (80mL)E =o] & —78ColA 2.5M n-BuLi (27 mL, 67.715 mmol) < %7}
ok, -78ColA 1AZF WYk 3 ice bathS AASIEL A5 Aeow &8 & 224(3)o H7hek & ksl

ok, W% F8 & ethyl etherd} EE FE53I T NgSO,E S8 AAT ¢S AgsE =x3th. n-

Hexane/dichloromethane (5/1)&m& A}&3le] A8 m=2nE gy & Z3) AAstY 1A S (2) 4.93
g 5 34 %9 FEEE AAT. (1H-NMR (300 MHz, CD2Cl2) & = 7.92 (d, J=7.8Hz, 2H), 7.79-7.76 (m, 2H),
7.72-7.71 (m, 2H), 7.59-7.51 (m, 6H), 7.39-7.34 (m, 2H) 7.28-7.23 (m, 2H)).

(& 99 &)

Na-t-butoxide

@ Q Tri-t-buthylphosphine N
Pd,(dba)s
E el a6 2 XY

ethyl ether (20mL)el =<l
A3] Ao® WA uyk

gl

-

>~

171
1

2 AZAZ7 500 mL A T vbg E2k2~39) 5,5-bis(3-bromophenyl)-5H-dibenzo[b,d]silole (4 g, 8.125
mmol), carbazole (2.99 g, 17.876 mmol), sodium tert-butoxide (2.343 g, 24.376 mmol), tri-tert-
butylphosphine (0.16g, 0.813 mmol), Tris(dibenzylideneacetone)dipalladium(0) (0.37g, 0.406 mmol)S %
3 Toluene (30 mL)oll =<1 & 90TClA wik AJAFET, ¥Hg F5 £ ethyl acetates} 22 FE3 £ NgS0,=
S8 AAS gL Ae7tE2 =X3%). n-Hexane/ethyl acetate (5/1)EU|E ALg3le] Ay I2utE s
3 AASe A F3HE 95 3.5 g (F5F 64.8 %) AUtk (IH-NMR (300 MHz, CD2C12) & = 8.03-8.00
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[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

ZIHSd 10-2022-0014443

(m, 4H), 7.84-7.77 (m, 6H), 7.71-7.68 (m, 2H), 7.55-7.53 (m, 4H), 7.45-7.40 (m, 2H) 7.29-7.12 (m,
140)) .

9% 19 $YE carbazole Bl diphenylanine® AHESHE AL ASISaL HEE 09 P B} AP
o gasn

£ carbazole WAl 4' 4" '—azanediylbis(([1,1'-biphenyl]-4-carbonitrile))< A}&3l:= AL
AQstas s3hE 99 ¥ AAI LS whHoe R TSI

B(OH), b P

r 2

B ‘@ Qaf M KoC05 { PA{PPrg)y @Q Ly
\ e

2 AZAIZD 250mL A S vbe Z2k2F9) 5,5-bis(3-bromophenyl)-5H-dibenzol[b,d]silole (4.00 g, 8.125
mmol), pyridin-3-ylboronic acid (3 g, 24.376 mmol), 2M potassium carbonate (30 mL),
Tetrakis(triphenylphosphine)palladium(0) (0.47 g, 0.406 mmol) S 2L 1,4-dioxane (100 mL) = 91 3
90°C oA 10 AIZHESE Reflux AlATH. o2 A3 F & 600 mLoll vF-g &S FolFrh. ol Ade i
AE dE3taL, chloroformn® &2 FE& d F NgS0, & Fu& AAS oS AR =xgrt. -
Hexane/THF (2/1)&viE5 AMgste] A7 A=vte v S Fof AAste] 1A e 3.76 g (72 09 +5&
2 Atk (1H-NMR (300 MHz, CD2Cl12) & = 8.83 (dd, J=0.7Hz, J=2.4Hz, 2H), 8.57 (dd, J=1.6Hz, J=4.8Hz,
2H), 8.15 (dd, J=0.6Hz, J=7.1Hz, 2H), 8.07 (d, J=7.8Hz, 2H), 8.02-7.98 (m, 4H), 7.83-7.76 (m, 4H),
7.59-7.54 (m, 4H), 7.50-7.39 (m, 4H)).

3etE 29 A& carbazole WAl N-phenylbenzen-d5-amine & AF&3h+= AS A st 33E 99 &4 3
=

3etE 179 AL pyridin-3-ylboronic acid ™4l indolol[3,2,1-jk]carbazol-2-ylboronic acid & A}&3}+=
Ae AQstae EE 209 ¥4 AT FLsA APsSiT.

s} 3t= 42 pyridin-3-ylboronic aci all -(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl )boronic
3}gt 19¢] sHAgL din-3-ylb d ™4l (2-(4,6-diphenyl-1,3,5 2-y1)phenyl)b
acid & AMg3te AS AQstae 3%E 209 T4 A4 sdsA HPs.

aetE 229] FAL carbazole WAl di(pyridin-3-yl)amine < AF&3tE AE AQstas 3gE 99 A4 3
o

t
il
—

29] A& carbazole WAl 3,6-difluoro-9H-carbazole & AF&3t= AL A sl 3gHE 99 A4

3}
431 slaA AT

ol
ol
N
(12
>
2,
)
I
El
2,
o
]
il
s
tlo
i3
o
ofj
2
jull

2 ALgste] f7] A7 g 248 Adaar.
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1. AAlel 1 WA 3 8 Hlate] 19 7] A4 2 &7

== FY(corning) 15 Q/em’ (1200A) 1T0 2] 7]%< 50 mm x 50 mn x 0.7 mmL7]2 Zeba o] axay
AFEI FFE o8t 4 5 T 253 A -, 308 B ALJAE ARSI 2EA =EFAIA AA
St JMFZAGAA A o] FE7iHS AXS AT, 7] 71H FEd 4 AT FASTeEA FA9 FEE 2-

=4 Ry
TNATAE g S33te] 600A F7A= AT ojold AEFEd sHek= i*i NPBE 300A¢] FAZ ¥ F
A _76]_ =l

ko3

T o
Fatel AE FE5S AT, A7 AesET ATl A A} EFS T Firpics: =VE 10% HEER
BCPDS9F AAlel shghe 1, 2, 9 = vlad] seb= RI& 31 111 £ SAER &

=, = s Al $25te] 300A9] F
7ol HFSS FASTE. o]ojA TSPO1E 5042 FAR &g F2ste] AT AXFTS FASATE. o]ojA A
AFETOE Algys 300A] FAR F4 3 5, o = iFE ARFY

Fo® 10A9 FAZ T3 shal, AlE 3000A (= A5)9 FrA= AT S 8

A 7] AA TG 2AE Ax ST

2. AAe 4 WA 5 &L vlule 29 {7 A G A2

OF=2& 3 (corning) 159/cm (1200A) ITO & 719 50mm x 50mm x O0.7mmI 7|2 ZEA o]AX =g U=

S $FE o]&sle] ZF 5% Tt 22u A T, 308 B9 RS ARSI LFo w=EFAIA AASIAL

AFZ2AGA e o] FE|7||e A, 7] 7|3 dEdd 4 AFTFdTozA FA 9 35E NPDE AF

F2ste] 600A FAR g &, olox FEFrEd IFEEA nlPE 300A 9 T”ﬂi A FEstd A &

55 gAY, A AT F 5
|

o o
ACRSAS} FH] 98 @ 28 HA] Z3ale] 300A9 FAR HEES AT o]0
TSPO1S 50A 9] FAZ Fg Zatshe]
2 10A9] FA=Z
AA g 22E A

i

2 T, o A $ET Ao YRAR IYATEY LiFE Y T3
skal, AlE 3000A (&= A=

= 39,

3. ANl 6, 9 % vl 3 WA 59 F71 AA WY 27

©
—r
N
fu
™
ok
olN
b
ol
ol
2
<
)
~
=
_>i
031
oot
o
u
EJ
Jo o
N

9F=+= 34 (corning) 15 Sz/cm2 (1200A) ITO F2] 71¥S 50 mm x 50 mm x 0.7 mmI7| 2 ZA oAz =
SIEI FFE ol gste] 74 5 T 253 MG F, 30 B ALHE HASIAL 2EA =EFAIA AA

ol o] frEl7|wE AA ST, Al 71 Al 4 BIFAFToEA TAY F=E
TNATAS AE Fzale] 600A FAZ AT 3 olojx HAITFEA 3 %gzﬂ NPBE 300A 9] SA% Az =
FAsATE. 7] A A WF= = Firpicd: SHE 10% H &=
BCPDS?Jr A l 3132 17, 20 = Hlad 3}3E R3, R4, & 1
S PASAY. o]oj A TSPO1E 50A9] FA=Z 2
FTTO2 AgE 300A9 FAR T 3 F o

N

2 AAFYTOE 1049 FAR SF 3k, AlE 3000A (5= A9 FAR ¥ S do] LiF/Al A&
PAFgoZH {7 WA EF 2xE Ax SIS

4. A 7 A 8 R Blwd Y] {7 AA HEF AA

==+ F(corning) 15Q/cm2 (1200A) ITO g 7]‘ S 50mm x 50mm x 0.7mm= 7|2 ZElA] olAx =g <
AL £FE ol &ste] 4 5 B¢ 25T AAFE T, 08 B ALqAE FASEL 2FE0 =FAIA MASE
I RAFFEA o] FE|7|s AA st 4] 7]% Aol 4 BE FUAFoEA TA Y FHRE NPDE
A F&ste] 600A FAR PG T, olojA BE FFA FFEEA nlPE 300A9 FARE ¥ 23}
AT FETs FASGT. A7 AT FEFT AFel B e SgbE 19 e 223 ACRSAE @M 98 ¢ 2=
EAl F2ete] 300A9 FAR HEFES FASIGUTE. o]l TSPO1E 5049 FAR F St BF AAF
= FAST. oo HAFEFTLE AlgyE 30049 FAR F& F F, o] AAFEST AT TR &

o FAZ S& kAL, AlE 3000A (2= A5 FAR AF 57 3
LiF/Al A5S o2 F7] AA 233 A5 Az sl
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F 1
g T AFdE 3= as Elen Llzdnanr
F1RE (V) (mA/cr) (cd/m*) (cd/A) (hr @100mA
/cnt)
AA 4 1 A 33E 1 5.66 50 3356 6.712 A 320
24 2 AN 33HE 2 5.49 50 3591 7.182 = A0 340
Al 3 A stE 9 5.9 50 3493 6.986 A 317
AAA 9 4 AAA 33tE 2 6.01 50 2975 5.95 4 A 301
244 5 A stE 5 5.74 50 3870 7.74 A 334
A 6| A 3gHE 17 4.03 5.17 1000 19.4 A 360
AA 4 7 AA 4 3eHE 19 4.02 5.14 1000 19.5 A 327
AAA 4 8 AAd sgtE 22 4.20 5.13 1000 19.5 = A0 311
244 9 AA 4 3eHE 20 4.11 5.28 1000 19.6 A 356
Hud 1 33 E Rl 6.99 50 2745 5.27 A 266
vl 2 3}3tE R2 6.71 50 2499 5.17 A 290
Hlalof 3 3}stE R3 5.67 10.6 1000 9.51 A 210
Hlae] 4 3}3tE R4 5.11 9.7 1000 10.5 A 230
Hl o 5 3}stE RS 5.49 10.1 1000 10.1 = A0 90
¥ 19 2d¥yEs Az, d AAde] e vl sgtES WgSed £t 49, HlndEd vty tE A
ol o, Ix, & 9 o] MAES A% 5 Q).
Hlae] 1 9 2= FA9 T2E A= R1 2 R2E 42 AFE3E &Ax=2A], Hadd] Hls)] FE5xdde] som,
af 9 o] B "ot
Hlalof] 3 2 49] 3 %% R3 ¥ R4 3 o] A Ao w2 = HE)] T1 YA #=H97F 12~17% 2T},
wEbA] ) Hlale] 3 2 4% A2} &8 AV 23, a4 wE s AGy 78 SAAAAE EAME.
Hlale] 59 A, $2ER ARSH 33HE RS T1 olyA] =97 3.15 eVE Fo} 188 5SS Holy, X
A kA AR A% 1 GA7E YERdTE.
A Ao {7 AA G aAE sEH 12 BAHE UE eSS 3ES AEE Agso 2 A 1
F GAoA =2 WG & ¢ AFHES ST 5 o
d A TF e WFT ARR AMSEoEN HAG 3 oA {7 A FF A =L
Fas 9 ArEs FdE 5 Ay
ool A= B wgo] ulge AAdE Pt AWEAT, A9 Ve woke] sHd I e AT
7le Fokell Fde] AAE Ze A, $ed ESAHTHSA VAE B U AP 2 VE YYo= iEH
Hojupa] k= W oA 2 29S godsid 4 2 "AAZ F dSS oAl F dS Aotk
whbA | Boulwe] A HolE gAlMe AAg Ao ZAld Wgo® IAFEE Aol olydt EFAHTHEY
o 2|3 qu o Zofulk & Aolrt
HEo H
10 @ 7] AA TF 2A} EL1 : A1 A=
EL2 : A2 A= oL: #71%
HIR : AE F5 99 EML @ "<
ETR : A7 =% 99
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