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SAE AQRE Hox: ok 2.0eV, oF 2.2eV, oF 2.5eV, TE 9F 2.6eV; E/EE HY ok 2.8V, oF 2.9V, T
oF 3.2eVe] AEd AYAE 7Hd & .

[0044] Aol S2E Ane g4 (ambipolar)d F Jom, ol wit EE5 4 AXRES EF FFE F Advk. dF
THA SN, AR}t o]lFA o & o]EA9 HlE o]k °F 0.001, ¢F 0.01, 2k 0.1, ¢k 0.5, =¥ °F 0.99 F
AL/ JAY Ho oF 1.1, & 5, < 10, oF 100, T& oF 10009 4= /A AY oF 1d 5= Qt}. TX2E A&
59 dF dES o9 F4 HOMO H LUMO A& A 3471 & 1o Yetdth, dF FHAENH, 5=
E& gt o]k HO-3, HO-2, NPD, % 4PNPDE X#3ITH olE 9], Al 1 E2E A8, Al 2 32E A5, 9

F 1
[0045] IXE A8 LUMO olU =] =3 (eV) HOMO el =] F<&(eV)
NPD -2.7 -5.2
4PNPD -2.7 -5.6
NO-2 -2.88 -5.96
NO-3 -2.33 -5.23

[0046] NPD
:\'.;;,i\ -
o2~
e A
[0047] HO-2
[0048] 2,2'-(4,4'-(9-p-BL-9F-7t21uE-3 6-t] 2 )H| 2= (4, 1-F D ) ) T Ml 2 [ d] SALE
N
v~ O~
N
HO-3
[0049]
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[0063]
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Ir{pig)2acac

I{phg),acac

A% FAAGNA, B A=EE Qoo BEFS, A A 1 BEF, A 2 $ES, A 3 HEF S W
2 5 o,

A TS, T FAE B T BEE FRAE 2T F v dF 5o, B FAE o=
=oMzE, 2 uEAd TEAE 2RE  Jon, oM e FEAS o=t A= Alelo] wjE
AT}

et w3 & A, FA4 Am, dAY FH, R FH, FF, FH ASE Be BP-IE A9E
Ee AR FRAE TP, ARERT Be d F4E e o Ans 2P £ AT AR F5E
o EL 1% FHE, 4, 5, 659 FEE, 8-10% Ho] FHEG EFATH. ofrFo] WA olojof s 4
S, 12, 13, 9 4% FHE0 EF-FH NSRS EE o5 2PEe] MBS, oY Au, Pr, 2 JE-F

-2 EE(ITO) o] AFg2E 4 dt}. ojx=Ze §7] AR, oAU ["Flexible light-emitting diodes made
from soluble conducting polymer," Nature, vol. 357, pp. 477-479(1992. 6. 11.)]o] 7] % nfe} e =
old®l, o & [H.P. Boehm, R. Setton and E. Stumpp (1994). "Nomenclature and terminology of graphite
intercalation Compounds". Pure and Applied Chemistry 66: 1893-1901]¢l 7)A€ u}&} e a#sl, /=
., US =€ 20080152573 (W0/2008/140505) 1l 1A% wpe} 22 &4 YmFrES TS 5 Sl
A o WA71H mAEY dEdt HARA SR Au, Pt, AF-FA-AEE(IT0), EE o8

= =
ek =S O 7sS Fdey] A dele A, o oF Inm WA ¢F 1000nm

ol F8E 5 AP ARES 24 D G5l ) & 20 wFL,

¥ 2
=4 o sH(eV)
AFE-TA-4ksE(1T0) 4.7
QlF-oFA-2ket&E(120) 4.7
Al 4.28
Ag 4.26
/n 4.33
7r 4.05
Sn 4.42
\i 4.3
Hg 4.49
In 4.12
Ti 4.3
MREE @5d & Qa, dx=srmyg 3 A 355 2te ARE X8 = A, A= d&) A5t
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ow AFH & Advh. A e A I 55 vAFH R Al, Ag, Mg, Ca, Cu, Mg/Ag, LiF/Al
CsF, CsF/Al Hi= o]59] a5 EFT F vk ARESS 1 7S Fdsr] A o F4, dzad
o Inm WA ©F 1000nm W] FAE b = Sk A=A FE8F = e AR ARES] A 4 FEEC]
at7] 3% 3o Eget
X3

=5 A FFHrEeV)

LiF/Al 3.6

Mg 3.72

Mg/Ag 4.12

Al 4.28
A FHAENAN, WG FA= E-FETUNL)S F7F2 23T 5 oL, o= WEA 724 B oE Afe]
of wixlE 4 Stk & FETE TP FAE AL Edete A9 E-FF ARE ETT 5 dn. o
A S ol HIL W AE(E)9] HOMO v~ & B ojm=ge] o 3k 3 Afol= ofimEolA] 284
A E FEE 8 T2 e AT HILE A4 Ads Z/Es 7R AdSork V)5es A5E
e e e 2 E%%‘%%d%%:ﬂ%ohwl%@é‘ﬂ_ﬂﬂ,ﬂiﬁé,éﬂﬂé

ZF28LE(PVK), o2 Z(9-v]dytEnE); N N'-8] 2= (3-Wd ) mﬂu ﬂé [1,1'-H]#d]-4,4' -] o} 1
(TPD); Z@ZFod; ZoZFod F5FA: Z9(9,9-t-n-SEZF o d-AdE-wlxE|oltjo}=); Z] (3}
da);  Zg[2-(5-Aote-5-HEa AL A))-1 4-3HdA]; 1, 1-H]2U-R2d-mgs D) oln e ) A S 235k
2,9-tde—4,7-t¥d-1,10-9IEEY; 3,5-H]2U-tert-F-E-Hd)-4-9<[1,2,4]Eg|o}Z; 3,4,5-EZHd
-1,2,3-Eglo}&E; 4,4 4"-EZA2(N-(UJZE@-2-¢)-N-Fldolu| =) Ed dolrl; 4,4' 4'-Eg|=(3-ve g
dolu) ) EgH d ol (MIDATA) ;4,4 -H] A [N-(WZ8)-N-d d-olu = 1n] | d (a-NPD);  4,4'-H] =[N N'-(3-%
d)opn|=]-3,3' -t | DB H ' (HMTPD) ; 4,4'-N,N'-t]7F2u}Z-0]Hd(CBP); 1,3-N,N-T]7} 28— (mCP); =
Z(9-H197t2nE)(PVK); WIXY; Addroely; zagjold F4 23h4); ZjotAdd; ZYE|oH; E
Hdolwl; 2Altjo}Z; T ZggAlold; NN',N'-1,3,5-Eg7t=2utZ22 gl (tCP); N,N'-H]~(4-FdHd)-
NN'=Bl 2= (A o] 5] E3tE 55 X8 5 At

Ed ARZ §88 4 olE 9% AR A L0 olUA) $E5 D HN0 oliA FE5ol o] % dof
3L

# 4
= % 39w LUNO =] =5=(eV) HOMO 4] 4=5=(eV)
DTASi -2.20 -5.60
TCTA -2.43 -5.83
CBP -2.80 -6.10
a -NPD -2.40 -5.50
4CzPBP -2.60 -6.06
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[0069]

[0070]
[0071]

[0072]
[0073]

[0074]
[0075]

[0076]
[0077]

[0079]

TCTA TCTA(4,4"  4"-Eg] ~(F}2u1E-9-d)-E g #H do}7l)

QA O
Foog

CBP(4,4'-N N'-t]7}2u}E-H] 5 d)

a-NPD(4,4'-H] 2= [N-(}Z&)-N-g do}n =18 Hd)

a-NPD

\ ) 4
O O {*{\
v ¢ S

~ NN“\\‘_,/ ?i‘“(u}”‘N
WA @ R
/ \

DTASI

/
™ Y
il -
A Y OO
Sk:} | N A _,f{‘{'k\:.“’ S o
Vs N/
[
Y

4CzPBP

4CzPBP(2,2'-H] A~ (4-7}tE2rE=dHd)-1,1'-8]91d)
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[0081]

[0082]

[0083]

[0084]
[0085]

[0086]
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AR-5% Aee] B S s} o]Ate] 2-(4-H]F Y )-5-(4-tert-2E 7 d)-1,3,4- i*}ElO}*(PBD) L
Hl (N N-t-FE-5d)-1,3,4- A ob5(0XD-7),  1,3-H]2[2-(2,2' -0 9] F ¥-6-2)-1,3,4- A r] op2-5- | ¥l
Ay 3-vd-4-(1' -2 8)-5-99d-1,2,4-Eg]o}E(TAZ); 2,9-UvE-4, 7-t] ¥ d- Jﬂf&E%a(u}EaJi e
BCP); &FulE E#A(8-3|=FAAEd ol E)(Alg3); % 1,3,5-E8] 2 (2-N-sldwl =olulthE ) ul4l; 1,3-1]2
[2-(2,2'-¥] 9] 2 ©-6-9)-1,3,4-SAF] o} 2-5- [l A (BPY-0XD);  3-31d-4-(1' -} &) -5-9d-1,2, 4-E 2o} &
(TAZ), 2,9-t]vle-4,7-t)dd-ASESAMEFIZ ®E BP): % 1,3,5-Eg2=[2-N-sdl=o]nth&-
»ATIATPBD S E3E 5 gk, 4% FRASANN, A4 FE55S SFF Aol EUla), 2413

d)-5-(4-tert-F-8ud)-1,3,4-2A}t]o}=(PBD), HJEEZ=H, HZAH, 1,3,5-E A[N-¥dwl Zo|n|t}=-

AHA(TPBI), & o]89 faA B 3Ed 4 ).

B

AR-54 ARE #8435 9 LR ABS L0 oluA] 7 2 HOWO A FFo] 317] & 50 E3hd

o},

5
A £ A LUMO oA $2(eV) HOMO oY <] 2 (eV)
TPBI 9 70 690
PBD ~2.60 -6.20
0XD-7 -2.60 —6.40
TAZ -2.70 ~6.30
A1Q3 -3.00 -5.70
BCP ~2.80 -6.10
i TPBI(1.3,5-E ] ~(N- 9 ¥l = o] w] t} =21 )l 41 )
V\OWO OO
)
N-N
PBD

PBD(2-(4-1] 9 d ) -5-(4-ter t-# D3 W)-1,3, 4- %A} o} )

_14_



10-2018-0049247

[}

=

=

H

0
=)

1)
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-0

EF (8

-

o

L

AlQ3

OXD-7(1,3-H] [ (p-t-+E-7d)-1,3,4-FA r] o} & il A
TAZ(3-(4-H A D) -4-7 d-5-tert-H &l d-1,2, 4-Ego}=)

A1Q3(%H5-1]

[0087]
[0088]
[0089]
[0090]
[0091]

xo % o T & T AR K T T N
cl s N o
o HOAQTE W._% Ao | %omw
RN N B R
.ﬂm\w/oaﬂ A_T ol
o 5 )
BT % R T
RT L gmn X NIRRT
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=
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=
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=
SE R

E

A,

J

So] TXAE ARZRE A} 542 YR o|E3=
Y 2B/ A EAR(PSS), WA

=
=
3E
=

oA,

=
=

at7]ell M e =

T3l

(4-F-=d3Hd)-N N'-8] 2~ (Hd)

7k ol A 3ol
ZiEH.
A1 E] 2.3 (PEDOT) /

[e]

[0098]



[0099]

[0100]

[0101]

[0102]

[0103]
[0104]

[0106]
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NN - 2 ()1 A Al obR, 4,47 4" Ee] A (- (EE A-2-9) -5 dofu] ) E el dopul, SAjt)
oF% fwAl, oln] 1,378 2(5-(4-T H Dbl o) s 1,3 4-S Alr o} E—2-0 A, EelobA Rl §=4], of

K

Ay F(1,2-02-0AE ool G ), ¥ m=EAohd #& BEA FEAl, ddh ZgEAehd 7y
(CPe). R THATAA, 03] 55 FED 5 At E-FY ARSE 44 & 55 AE T olFA

uth 44w Ao E 054 7H

i

4>
2
o

IR LA EANA, Al 1 BES, Al 2 HEF, L/EE A 3 WEZTY TAE S+ H0-2, H0-3, NPD, Z/XE
= 4PNPDE E8E = dom; A ol =WE+= Ir(PIQ)2(acac), Ir-(pg)2acac, Ir(phq)2acac, Ir(piq)3,
1 &=L oF Inm WA 2F 20nm, =X °F 5nm e 9F 15mmel F

o =
AE AR S Qs Al 2 $EES oF lm A S 20mm, EE oF Smn EE oF 15me) FAZ HA i Al
t 5

=
3 WEZS o Imm WA 9F 20mm, T oF 5mm Ei oF 15mel FAE b 5 Aok ogd WEA TRAS
At AP AAES BPIE 23 F e AA-7E5S F7F 3T F vk olH g dAA-FEFS Al
2 BEF 2L ARE Alolo] wiXE 4 Onm WA °F 50nm, =+ ¢F 40nme] FAE 71d = k. o]y
=

= , .
DIASIE X8 F e &35 7712 X398 F Atk 7532 Al 3 HEFT 2 E-FUT Aol )
Ad 4 vk, & FYSS PEDOT/PSSE X2 Avt. E-75F2 Hol% of 10mm E= oF 20mm; Z/EE
Hd oF 40 nm T oF 150mme] FAE 7 AW T oF 30md AT & FYFLS Holx oF 2mm,
oF 30nm; /%% FHol oF 50nm T oF 100nme] FAE M 4 AAY e oF 40 vk E-F95
F-Sa= a9 o Abold] H|XE 22 vk, o= 1702 4 9Ltk

50 olwE ol A3d 5 Atk oolA %e 4 g5 F4, oAUl LiF/ALS £3T 9l
WYE Aol A%, 2 FHE 5 Ak A4 FEF YEE F FEFS ER BUA AFHE AP o
3 ofl FAR NWES o8t FH F7kd 5 Uk

HZN:© i ol ji

0 0 N

O e O -0
C  Cul,Cs2C03, Pd(g dppf)CI2 KOAc d 0

1,10-phenathroline 1,4-dioxane, 80 C
4-bromobenzoyl chloride dioxane 2-(4-bromophenyl)benzo[djoxazole 95% 2-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
87% 1 yl)phenyl)benzo[djoxazole

2
CHy CH,
Br’ Br Q O
P " O O ‘
3% i .
o 0
HO-2 (3)
(A7) wkg-A oA Z17bo] &EgE9] WAL Uy A 4-v2rdzxd F2efols; 1,10-FgEEY U=
AF 87%; 2-(4-B2RIA)AZ[dSAIE; 1,4-134F, 80T, 95%; 2—(4—(4,4,5,5—151153}1:11%—1,3,2—1’4ﬁA}_HL%

H-2-d) A D) E[d]SAHE)

2-(4-B 2RI d)NZ[d]SAIE(): F9 1,4-19S2H80mL) 5 4-B2rdlzdSFzelo]=(4.84g, 22mmol), 2-
B2 Hold#(3.8g, 22mmol), Cul(0.21g, 1.1mmol), CsyC03(14.3g, 44mmol) 2 1,10-FEE=(0.398g,
2.2mol)9] E}ES E7)eta of2 ol sk BQF oF 125ToA 7FEeitt. £EFES Wsta A9 of
AEHOIE (~200mL) W= F-of oisigivt. ofAS gt A Ao Fsta, Ay ARntEIHIZ AA St
(AN E oA HOIE 4:1) kel oz HHAAA WA 3AE AJATH(5.2g, 87% TF).
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[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]
[0115]
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2-(4-(4,4,5,5-H EZHE-1,3,2-U AR EF-2-) Sl ) AR [d] SAFE(2): 7<= 1,4-tS52H8mL) F dFTE
1(4.45g, 16mmol), W¥]A(F}Z#HolE)TIH2(4.09g, 16.1mmol), FF ZF olAH o] E(3.14g, 32mmol) =
Pd(dppf)Cl, (0.48g, 0.66mmol)e] E3E-S E7|slar o} 23 &lo oF 48AI7F &<t oF 85Tl 7FEsiglct. A
2o Wzt 3 &S oY ofAH o E(~200mL) WE F1 onslgith. ode Aalst A Ao F3eta A
8 F2ulE g 92 AAEe] (AL E ofAHolE, 4:1) WA 1AE AYr(4.15g, 81% F&).

HO-2(3): DMF(100mL) = 3,6-U|EZE-9-p-=U-9H-7}=2wv}=(2.62g, 6.35mmol), 3}3E 1(4.08g, 12.7mmol),
Pd(dppf)Cl, % KF(2.21g, 38mmol)9] &3HES o= slo| sh&w &<t ¢F 120 coﬂH 7tgdskoich. £ES A

o7 Yzt & E(~200mL) 2 H1 ottt nAE £ FREZES(~200nL) Tol AEdHatAT. S
AAT T FZIZIEE 98 NapS0ol 24 HAz3I5T. S2E2XE 95 Aegt 4 Ao &8, 449 =

ZulEO 2 AASta(tE R o f222v /oY ool S uf 20:1), tFE2E Fof A
AAstete] g A4 aAE AATH(.5g, 37% TE).

AAld 2

(3H7] wkgAldA S EEY dIH A U 2o f-p-EYolyl; 4,4 -tEERH|AY; EF<, 1207)

4,4'-dibromobipheny]l

OO @( ©”@Bot

Pd,(dba);. P(tBu);
NaOtBu Id(dppf) Cly, KF
N
H toluene, 120°C
Di-p-tolylamine DMF, 90°C
N
W

A Ve WaWe

HO-3 (7)

3IFE 4

4'-B 2 RN N-H-p-ELHHd-4-olR (S FE 4): Ef=(vpldz o E) v 2 e+ (353mg, 0.385mmol), =2
Ed-tert-F49 TN F 100 €9 3.11g)9] EFES EFAFF, 50nL) oA 208 5ot &rlskelnt.
t-p-5Ao}wl(3.00g, 15.2mmol), © 4,4'-t]BE2RH|#Hd(4.80g, 15.4mmol)S FH7lelal EFES 155
F7F @718tk Y EEF tert-§-5 1C(2 4g, 25mmol)E H7betn EFES 107 < F7F 2rlEksivk. dA
2 o2& 3l 120ClA st =<k 7tdaigint. W &, 23ES ﬂliiUﬂE‘r(DCM) 2 R 24E
I AABAT. s & H AFE Aﬂ%s}‘%} f71%E w8 UYEF dulolEd ZAA dxd FH A7t
A e 2R3l FAA AR (AN F 2-20% oY oAEHOIE HH)Oi 190mge] =4& ¥1(3

INRZ %2 18} ).

-0

111
X
2

J

2

2
<

T

=N

5

2-(4~-E 22 d9)-1-Hd-1-HZ[d] o] v t}Z(5): F4 1,4-4=2H100mL) F b= 1(9.6g, 26mmol)e] HE
ol TAFE A SAFETo]=(P0C13)(9.2uL, 100mmol)E HH3] H7FeATt. o]0} AAE a4 <t 100

ColA 7tdstoi). Aoz Wz § 35S avtshaA d43(200g) WE Ak, o3 & DM/ A FollA
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[0123]
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[0125]

[0126]
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AAzgststo] w@a] A uA(sheh= 5)E FATH(8.2g, 90% FE).

6

1-91d-2-(4-(4,4,5,5-H E&IE-1,3, 2- T SALEEF-2-) d D) - 11- A = [d] o] 7| T}&(6) : 1,4-t)54H(20mL)
% 3¥E 5(0.70g, 2mmol), HIA(IUIFHolE)YRT (0.533g, 2.1mmol), 1,1'-H|A(HHAdEAdyn)dz
Al S 22225 (Pd(dppf)Cl2)(0.060g, 0.08mmol) 2 F54= ZHF oFAEHIE(0.393g, 4mmol)e] EFES o=

2 &t shEHr Bk 80TCAA rdelgitt. Aow Yzt ¥ AA EHES oY oA EH ] E(80mL) 2 3] A3t
% ogslgith. £AS Ayl A Ao &3 H, Ay ARvEIYE A St (ak/dE ofAEHolE 5:1
W= 3:1) WA A (3EE 6)5 AATH0.64g, 81% F&).

313HE HO-3(7)

3IHE 4(170mg, 0.397mmol), 1-Wd-2-(4-(4,4,5,5-HEZHE-1,3,2-t|SAIEEH-2-A) W d)-1H-HZ[d] 9]
" th=(173mg, 0.436mmol), 1,1'-H]lA(THdEAy ) H2A4]0Z 22325 (15mg, 0.02mmol), 2 ZFHF ZF
LeFo]=(70mg, 1.2mmol)e] EFES 30% T HYHE XL FoM=(F4, 15ul) Fo 27]stt. EFES o=

= afo] s Bk 0CE Adegth. W7 F ERES FFOR X oJREgd. LAES DANGML) F
of &alsta &9& B 9 AR AHSAT. WA oJARFE ] ofdS DIM(2x100nL) &2 WESAT. BE
T ES el HEF AdvolEed dA Axsta Ayt A el 2™sdvt. A - F 10-

= E 7)) 2 DO/ e 5 AR O 146mg(59% )] AFE(SHHE H0-3)& il HNMRE

Qﬂﬂgq.

A 3

WA wr X (FH-A) 0] & oo stelnE=o] Az}

IT0 28 #2 71AES &, A8 2 dFar 2-Z23e o 292 AlFHsetar 347 5¢F 10Tl W
ol gk ¥ 5% B AL EEf=niR x%j/]o}oiq PEDOT:PSS(H.C. StarckellA] F-vlg Baytron P)9] F& Az

AH 90, Tzl A2 (I10)-714 Aol 3000rpnel A =7 TR 308 5 180Tl A ofdale] oF 55m

o] 712 9Tk, 10 torr(ltorr=133.322Pa) ol Zelu wha o] 28 g AZ A AE6A,
DTASi & # A PEDOT/PSSZ Z-oll 0.06nm/s9] 4% &%= 253814 30nm T2 ZES AATH. olojA HO-3&
7bgdsta DTAST Aol AZste] 5 T 5SS 42 H, ¢F 0.06mm/s9 AT £E=2 HO-3 % VE-1,
Ir(PIQ)2(acac)E FZ=3dle] onm F7 & 91, ¢ onm FAESE zt= = g8 H0-3 58 A58, o]o]A
oF 0.06nm/s9] AF £E2 1,3,5-EdaN-ddl=zo|u|t}E&-2-d) WAl (TPBI) S wFA = HO-3% Aol 253k
40nm FAS AES HAEF k. o)A LiF(1.0nm) % AI(100nm)S Z+ZF 0.005 % 0.2mm/s9 A& &=

& AZ390. Z47be] AW A= 0.08m ] WAL Zh=r),
A];\]oql 4

A B(E B F H0-3%50] 747F 15mm FA AL Ageins SA Ao Azt

FUO ON Ok‘
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[0127]

[0128]

[0129]
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RE ~AEHES (Ocean Optics HR 4000 EF=A7|2 =A 5}
2 Newport 2832-C ¢ mEg|9} 818 UV HAE7]E ). =&
gAch. FX(FA-B)S] FAAAE = 4o LA

3, I-V-L EAHES Keithley 2400 SourcelMeter
3 2

=<
Az FA FED s YRAA 5

HY-WOLEDe thaf 7} 2 2t#d7 &8 Karl Leo(Adv. Funct. Mater. 2009, 19, 1-15)o]A B9 1000cd/m
o o] 25Im/Wel Ae® AZAAT, & 5= FX-A9 I%(B)e 4 WHF §

1000cd/m oA FA-A2] 3 Aelt}, = 7
o A2-pe| Hw(B)e] T4 B w& L AP Fao =20, 1000cd/m oA FA-Be] Faol o 36In/W
e UEth, % 8& #x-Bo] AR ~REdS vehith, 42 Bel Aol Ay X4 (RIE 6930

=g
EHIa
100
320 — 3 40
370 —
50
E]p

100

210
«— 230
— 240
250
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EH2
210 —»
230 —»
240 ——»
250
220—»
EH3
4|0 4@7360
LN, O  «—210
“3/)_&‘ 'TE A
° —315
370 ! kv 30
K
il | a0
340 il ¥
/3@@% 330\
wle ol pRY ]
2 220
310 ————» 330
20 10 30
=0y

LiF(1nm)/Al(100nm)

TBPI (40 nm)
HO-3 (15 nm)
HO-3:YE-1(5%):Ir(pig)2(acac)(0.5%) (5nm)
HO-3 (15 nm)
DTASI (30 nm)
PEDOT(30nm)
ITO(55nm)
E05
60 — e 70
50 — LE(cd/A) 60
40 | 50
<
3 - 40
o 30 —PE(ImW)
- 30
20
- 20
10 - 10
0 L 1 1 L

0
200 400 600 800 1000
B(cd/im?)

(myw)ad
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0.

EL(norm.)

0

0.2

0.

4

0
400 450 500 550 600 650 700 750 800

THEHnm)
EH7
60 70
50 - —=—LE(cdiA) |80
z 4 50
- v
S a
u_lJ 40 %
—PE(Im/W) 2
20 - 130
10 - 120
ol ‘ L [\
200 400 600 800 1000
B(cd/m2)
Z=H8

EL(norm.)

400 450 500 550 600 650 700 750 800

& (nm)
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