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a= 0 W] 5] el A desa

Ru 2 Rpt 247t 59402 (103080l

Ris B Ryt 27 S9A 02 4 T8 (1-C30%e]a;

Ary A Ars 27 SR oR S22 mE 3-C30dElRolola, Y] sElReld e C1-C302, C1-C30%
el

Al Cl-C302AZEl e, @22, =] g o]59 xJolA duss sy oo A&7z § Agd + 3]
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e A Al wE FEA lojM, A7 2o A7) An B Ane 47 5dH e (1308, &
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29 AL 5 Aok
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[747] 884D WA 8}8k2Goll A,
VR LE 27 540 0w S ol

R RE 247 BYdoR 9%

=

c Aok, HER, JESA], (1030247t d Ee (130 7h d S A 0]
al;

Re 2 ReE= 247 58307 4, (130224, C1-C30¢=A], C1-C30¢ZE|e, &=, Aoty T a2(1-C30
dolaL;

Ry WA RS 27 B8 o7 4 (1-C3022, C1-C30YA], C1-C30LZE L, 24, Alojw = =7

d oZ, 7] gD UlA FEkGel A, 7] Y 2 Yo A4 HYFeR 0 e S olal; AV R, 2 Ry 7

7t meAor dal, Aofke, YERZ, S=xA], (1-(72¢A7RY T C1-C78A7kdSAjola; 7] R 3

ReE 247 Egd oz 44 C1-0794, C1-C7LEA], C1-C7LAE S, a2, Alolx EE Tz(1-(7e¢Zo]1;
=

gHog Fa (17297, C1-C7SEA], C1-C7LZE S, 27, Aolx EE 3=

AD WA BEHAGOlM, 7] Y B Yoo A7 HHASR 0 i S ol Y] R R Reis 7
74 Sydor gz, Aok, C1-C7E47kRd E C1-C7¢A7kR IS A o|a; A7) Re B R 4 5942
2 Sk, (-T2, C1-C7LEA], B2, Aokw Ei $RC1-07201R; A7) Ry WA Ry A7 EHe
Fa, C1-C78, C1-CTLFA, =27, Aok Ei FRC1-C744 AL 5 ot

d dez, A7 vddds d272 sk 3y B Vo) 8] FElA deEs Ad 5 gloy o 3
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[0176]

[0177]

[0178]

[0179] Bodge] o AAde] wE FRAE 7] s le #AYE el E28(p) B ] spehA2R FA4
¥ RGO B R 8(q)E 0<p<l, 0<g<lolil, pte=1Z wFske AY = ).

[0180] Bowme] o AAlde] wE A 30 kDa WA 1,000 kDa & & 1o, 30 kDa WX 1,000 kDa, 40 kDa
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[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

SIS0l 10-2021-0073470

WA 1,000 kDa, 50 kDa W*] 1,000 kDa, 60 kDa WA 1,000 kDa, 70 kDa W]#] 1,000 kDa, 100 kDa =]
1,000 kDa, 30 kDa W#] 800 kDa, 40 kDa W*] 800 kDa, 50 kDa W*] 800 kDa, 60 kDa W*] 800 kDa, 70 kDa
%] 800 kDa, 100 kDa W*] 800 kDa, 30 kDa W% 500 kDa, 40 kDa W#] 500 kDa, 50 kDa *] 500 kDa, 60
kDa WA 500 kDa, 70 kDa WA 500 kDa, 100 kDa W= 500 kDa, 30 kDa W= 250 kDa, 40 kDa W=] 250 kDa,
50 kDa WA 250 kDa, 60 kDa =] 250 kDa, 70 kDa W= 250 kDa, 100 kDa W=] 250 kDa, 30 kDa WA 150
kDa, 40 kDa W*] 150 kDa, 50 kDa W#] 150 kDa, 60 kDa W*] 150 kDa, 70 kDa W*] 150 kDa H=+ 50 kDa U
2] 100 kDa & = Aok, oW, 7] xS ZE e ZEE st A AT A2eEg] (GPC) o
o3 SAHEE F A BAF N, 24 ATHTG. A4, FF=E (1) & n = M/M, (el9, N F Fd #4
o

(
A rEEee] BAHY) 2 Awss, ¢ Hd sEEs vdy.

g A Aol wE FHAE 77 AR 2kl £3E 4 glow, O PR f7] BFdA e F2
Aol AAFE&A AmzA AHEE T 22 FREAE diAste] f7] BRI FdE FANS a8
of 7ol 7hesttt. oldll, & wiel mE #7] BEFdA= 2E R g0l -3 v-ZRA dAApa8Al

w ool o A mE FHAT FH AIRPPRS Bo] A2 5 AL BB, ol AEH
R gl AREA om, WA SR Ed Wy BAS Yol e Wl velA WAl by
Fe wroly

Ea, Bouye ded FHIE 2Ees 47 A4 248 ATad

Hup Ao r, & By FAs dAeEAR 7] BEdH M Sl AREEY EH fEAe] oA
ShehE R ARREO] o8 AL #7] B = FdE A < 7HY.

37 7] BFAAE AB4EEN AAsEEel AFE TR o)FolA A, HIFL FHW, 4TS
A = 3z -Er‘

H
Aol A dA=& #(electron-hole pair)e] A= AAgEAR A7} oo =M

2oyl FRAE 7] BFAAC] ASFORM, HRES FHE PAWBELL BHL + 9L HA
A, EmR, B 1Y FHAE Be g 3 olFwsk ol #7] HFAAY YRS

A7l 713e f8 2 AT o]9]o= PET(polyethylene terephthalate), PEN(polyethylene naphthelate),
PP(polyperopylene), PI(polyimide), PC(polycarbornate), PS(polystylene), POM(polyoxyethlene), AS 4|
(acrylonitrile styrene copolymer) ABS A (acrylonitrile butadiene styrene copolymer) &

TAC(Triacetyl cellulose) & 23ste Z2h2g¥ 42 st FE3 242 AxE 5 ).

wgk A7) A1 9, 4aA ZdY, gy EYol=E e
aejrjol 29 d A7) 718 d¥le] =X EZY dEHHE IFPoEA PA
o A= o St FEo=2ZH, Fwste A2 vE] d3tr E AR R 9
APE Zte g9 4o AH8E & rh. dE £W, IT0(indium tin oxide), &, &, E=7o] =34
SAle]=(fluorine doped tin oxide; FI0), &Fwlgol =¥H A SAlo]=(aluminium doped zink oxide,
A70), 1Z0(indium zink oxide), ZnO-Gas0s;, ZnO-Al,0; % ATO(antimony tin oxide, Sn0,-Sh.03) 5°] Aom, nf

[e=]
=
WAT ¥

o

LA
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[0194]

[0195]

[0196]

[0197]

[0198]

[0199]
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[e)
(poly[(2,6-(4,8-bis(5-(2-ethylhexyl)thiophen—2-yl)-benzo[1,2-b:4,5-b' Idithiophene))-alt-(5,5-(1",3"'~
di-2-thienyl-5"',7'-bis(2-ethylhexyl)benzo[1',2'-c:4"',5'-c'ldithiophene-4,8-dione))1), PBDB-T-S
(poly[(2,6-(4,8-bis(5-(2-ethylhexylthio)thiophen-2-y1)-benzo[1,2-b:4,5-b' Jdithiophene))-alt-(5,5-
(1',3'-di-2-thienyl-5"',7"'-bis(2-ethylhexyl )benzol[1',2'-c:4"',5'-c']dithiophene-4,8-dione))]), PBDB-T-SF
(Poly[(2,6-(4,8-bis(5-(2-ethylhexylthio)-4~f luorothiophen-2-yl)-benzo[1,2-b:4,5-b' |-dithiophene))-alt-
(5,5-(1",3'-di-2-thienyl-5",7'-bis(2-ethylhexyl)benzo[1',2'~c:4',5'~c' |dithiophene-4,8-dione)]), PBDB-
T-2F (poly[(2,6-(4,8-bis(5-(2-ethylhexyl)-4-fluorothiophen-2-y1)-benzol[1,2-b:4,5-b" ]dithiophene))-alt-
(5,5-(1',3'-di-2-thienyl-5",7'-bis(2-ethylhexyl)benzo[1',2'-c:4"',5"'~c"']dithiophene-4,8-dione)]),
PBDTTT-C-T (polyl[(4,8-bis(5-(2-ethylhexyl)thiophen-2-yl)-benzol1,2-b;4,5-b'ldithiophene)-2,6-diyl-alt-
(4-(2-ethylhexanoyl)-thieno[3,4-b]thiophene))-2,6-diyl]), PBDTTT-C-F (poly[1-(6-{4,8-bis[(2-
ethylhexyl)oxyl-6-methylbenzo[1,2-h:4,5-b" ldithiophen-2-yl}-3-fluoro-4-methylthieno[3,4-h]thiophen-2-
yl)-1-octanone]), J51 (Polyl[(5,6-difluoro-2-octyl-2H-benzotriazole-4,7-diyl)-2,5-thiophenediyl[4,8-
bis[5-(2-hexyldecyl)-2-thienyllbenzo[1,2-b:4,5-b" ldithiophene-2,6-diyl]-2,5-thiophenediyl]), PBDTT-
DPP  (poly{2,6'-4,8-di(5-ethylhexylthienyl)benzol[1,2-b;3,4-bldithiophene-alt-5-dibutyloctyl-3,6-bis(5-
bromothiophen-2-y1)pyrrolo[3,4-clpyrrole-1,4-dione}, P3HT (poly(3-hexylthiophene)), PCDIBT (poly[N-9'-
heptadecanyl-2,7-carbazole-alt-5,5-(4"',7'-di-2-thienyl-2',1',3"'-benzothiadiazole)]) %<
A7 AAFAA S} 2 el FRAE 1 0.5 WA 1 0 49 SRR ufgdste] 7] &
2338, 2xgo] Y, 239 1, 9y £y 9 WHoR FEHF st
w7 &uf e vl Adold 2F o] {7 &R, TAHcRE SEEAA ,
A, Add, HESY, 1,2-tS2294 2 S22XF0R o]Folzl T HHEH=

30 oo
:OI:
<
_1
¥
)

L =
sh7b BEE A ol, e ey REERAE UM oAk, B3, 3T REEA Y 44
Hated, F7ke] HpAE W E2FE £ Advk. AV HAUMAY A dEE 1,8-Tolo] 2 =%E'H(DI0: 1, 8-
diiodooctane), 1-Z 22> (1-CN:1-chloronaphthalene), Uho]¥|dol Bl 2 (DPE:diphenylether), <gtist
o] (octane dithiol), E|E}HZEMo] Q3 (tetrabromothiophene) 5& £ 4 dom, &xo wel A5}
HigtE o] ALgE 4 ST}

w2 odye] we FgAE Edel: 4

Ao ox
(o

|
ircuit current density) 2 7§¥A<t(open circuit voltage)o] = .
U w2 FFA = HAAFEAZ, 77 HEHAAAA FEo AMEEE EHA FEA A FFEE A
Hof o] & A& 77 HYHAAE T4 FHAdaEsS 7

Lk A7) A2ATES AR 550l TYE AHOA E5ERAVE ol&ste FFE 4 Q). oW, AR JhEdh
AFAE2E E3eE/¢F s, 8385/ Z24/4¢5F s, &¢FvE/2F, B3hE/<4Fuy, E3hE/vE/
G2, vE/SFE, &5 E, o, 2, vl S 2 gE4FE oA A= 5 glon ) upEE
SHAlE 2, €FvE, &FuE/2s v EE/ilE/ S5 E FERE AZE A5E AESE Aol Fh.
Eek, ARFEST D ATTETY AS7 diFd 39 AAFES 2 4355S g8 A2 ¢ 9o
AAFEZE Ao o &= Ti0,, Zn0, Ti0y, Zr0,, Mg0, Hf0; 55 & & I, AeFEE A5 o dae
NiO, Tax03, MoOs;, Ru0; 52 %54HES S 4 Auh. T3 dad F528E57 fEo] Fole =2 Zols
AYE f7] #HaEA} AfdS AAFES B AT5ES A8BE AR 4 988 E2ot)

ojg), £ IS HAAlde] &) FAs] Ayttt &, 317 AAd e B SYS AsHr] e AY B, 2T
Ho] Ygo] 7] AAlde] o3 H+HEHE AL oy, olu, ALREHE 7w 8o 2 748t fojo QojA thE
Ak glor, o] wrel &ahs vl ol A Babe A4 skl Ak BAHoR olsistu Y= g v
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Ak, wgh, FHet FU3 v1eA 4 5 Aol digk v Age e e v

[0200] [&A]el1]

[0201] P(Y52BOBDT-H)&] Az

[0202] SAL: sHEE(2) 9 Alx

N’S"N
Cy1Ha3 CyaH
s N N S

[0203] (1) )
[0204] A ZEkaTo] 3HgHE(1) (8.1g, 10.8mmol) =

S Fsta, 5-(HE2rHE])Ld 7t (5-(bromomethyl )undecane,
3.72g, 16mmol ), FAF3}Z-E (potassium hydroxide, 2g, 35.64mmol)3¥} TIMEEEo=(DMF)E Y& & o}
23 7t2g 15850 LS AAS Y. EFES 80TA 15A17H 5 SFAIATH. o]F, &S AAZ &
o "otbAlHlo] E(Ethyl acetate)9} THFH0)E o83t F&& APt 77155 NegS0,= A=A e,
AdaznEaR I E AYsgict. AfaznEd = IR E/AEZHE oA = 1:1(volivol )2 313
siglon, H2 A FE(2)E F5ATH4.7g,40%) .

[0205] ' NMR (300 MHz, C4D20) & 8.96 (s, 1H), 6.49 (d, J = 7.7 Hz, 2H), 4.61 (t, J

1H), 3.80 - 3.56 (m, 2H), 3.34 - 2.96 (m, 17H), 2.99 - 2.49 (m, 18H), 2.50 - 2
[0206] A2 BHeh=(3)9] A=

7.6 Hz, 2H), 3.88 (s,
.24 (m, 8H).

CsH13 CeHia
3
[0207] (@) 3)
[0208] HEHS| =2 F2H(THF) o]  Solals  33E(2) (0.46g, 0.5mmol) BHE  -78Colx  AxAeo|A n-
BuLi(0.69ml, 1.6M in hexane)S 3] H7Fsdth. olF 22 2LstollA 1.5A1FEQ WA T 0Tl A
0.5A17F Rk T, Z3aS -78C7A] "olmmd T DIFE H7}s V’*E} |ANE N (25T)02 %7 F
12A17HE9F kA AT, B —‘?’——8— & g =2 e (Dichloromethane) & ©]§3ste] F&& A3k, F71%5
< MgSO,2 AEAZ thg, ZPazeteadas AYside. Zdazeeadds I 2 e/ ESH S
ol = 1:1(vol:vo) & st om, FL 1A 33}E(3)S 55313 H0.34g, 60%).
[0209] 1H NMR (300 MHz, CD2Cl2) & 10.06 (s, 1H), 4.74 - 4.37 (m, 2H), 3.13 (t, J = 7.6 Hz, 20), 2.04 - 1.91

(m, 1), 1.90 - 1.77 (m, 2H), 1.44 - 1.12 (m, 17H), 1.08 - 0.65 (m, 18H), 0.63 - 0.46 (m, 8H).
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[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]
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SA3: et (4)9] Ax

NC CalliEabli e

CHg " “_C,Hq
CgHy3 CeHyz

Br Br

(3) (4)

3182 (3) (0.17g, 0.15mmol), 2-(6-E 2R -3-54-2 3-t3|=2-10-¢1d-1-ded) B2 EZ (2-(6-bromo-
3—oxo—2,3—dihydro—1H—inden—1—y1idene)malononitrile, 0.25g, 0.91mmol), ¥2]H(pyridine, 1ml) ¥} ==

ZE(chloroform, 45ml) & A 717" ST vy Zgkago Ggity. E-89S 65CoA 124 7Hs<E myk
el Aeew £rg gaTa dEes ve de. AHE AT, Az AAZE NS
Fgeeict. AgaznEag s OER /A EZHR oA = 1:11(vol:ivo) & sl on, 2] u
A gE(4)E 580, 14g, 57%).

I NMR (300 MHz, CD2C12) & 9.07 - 8.90 (m, 2H), 8.67 (s, 1H), 8.42 (d, J = 8.5 Hz, 1H), 7.96 (d, J =
1.9 Hz, 1H), 7.83 (dd, J = 8.0, 1.4 Hz, 1H), 7.78 (dd, J = 8.4, 1.9 Hz, 1H), 7.72 (d, J = 8.0 Hz, 1H),
4.76 (d, J = 7.2 Hz, 4), 3.11 (s, 4H), 2.17 (s, 2H), 1.77 (dd, J = 14.4, 7.4 Hz, 4H), 1.49 - 1.33 (m,
4H), 1.36 - 0.69 (m, 68H), 0.69 - 0.49 (m, 12H).

A4 P(Y52BOBDT-H) @ F&A19] A=

)3 &-(4) (200 mg, 0.121 mmol ),
(4,8-0] 2= (5-(2-o N2 E]|  #:M-2-A)wl = [1,2-b:4,5-b' | E] 2 #-2,6-t] L ) H| =~ (E g W & 2=E}t) ((4,8-
bis(5-(2-ethylhexyl)thiophen-2-yl)benzol[1,2-b:4,5-b']dithiophene-2,6-diyl)bis(trimethylstannane), 109
mg, 0.121 mmol), Pds(dba)s (2.4 mg, 0.0026mmol) = P (o-tol)s (3.2 mg, 0.011 mmol)<E 50 ml 27" Z2}2==3

o FAth. EEES 85TAAM 1243t A v Ao WAL wkg EFES wE-E(200 ml)el

ook, AAES ogstn £&2S o]y, HEs, UIFzRve 2 FEEE £AHZ FEINY. 21
FREEIXES FF3L WE-E 200 mlol HAAFL AH3GITE, ol E FE A AFRAIA o]FE nAA F3H
A1e F58H9th (160mg, 63 %) (Mn = 12kg mol-1,-= 1.6, p=0.5).

' NMR (300MHz, CDC13) &9.26-8.65 (broad, 4H), 8.2-7.8 (broad, 4H), 7.82-7.51 (broad, 6H), 4.85-4.65
(m, 4H), 3.22-3.03 (m , 4H), 2.97-2.81 (m, 4H), 1.9 (m, 4H), 1.84 (m, 2H), 1.55 (m, 4H), 1.45 - 0.88
(m, 82H), 0.98 - 0.52 (m, 24H) ).

[AA 2 WA A el4]

Ak, 7] GAl4lA (4,8-R A (5-(2-dE ) E el -2-d) (1, 2-

A7) AN AR BEoR A 2
s(EddY s Ul a7 ELe BRA SPRS Agsel, 7] Hle F

b:4,5-b' | B Q. #-2,6-1] A )H]

#Ag #5390
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#£ 1

HAIO No. | THEHA =tE SZH No.

A2 OjF=& 1A Pl SeA3: P(Y52BOBDT-F p=0.5),
(173 mg, 66%) (Mn=14 kg mol-1, © =1.8),
'H NMR (300 MHz, CDCI3) § 9.26-8.65 (broad, 4H),
82-78 (broad, 4H), 782-7.51 (broad, 4H), 481-4.65
(m, 4H), 3.25-3.03 (m, 4H), 2.92-2.82 (m, 4H), 1.91 (m,
4H), 184 (m, 2H), 156 (m4H), 145-0.89 (m, 82H),
0.98 — 0.52 (m, 24H).

HAIY3 o &2 X2l S2H2: P(Y52BOBDT-Cl, p=0.5),
(172 mg, 68%) (Mn=12 kg mol-1, & =1.8),
"H NMR (300 MHz, CDCI3) 6 9.21-8.67 (broad, 4H),
825-7.83 (broad, 4H), 7.82-7.51 (broad, 4H), 4.83-
4.65 (m, 4H), 3.23-3.02 (m, 4H), 2.99-2.81 (m,4H), 1.9
(m,4H), 1.84 (m,2H), 1.56 (m, 4H), 1.45-0.89 (m, 82H),
0.98 — 0.52 (m, 24H).

A4 TE4 R 2l S2H4: 5-6-Th(p=0.5),
(55%)

[0219]

[0220] F7] AAA 1 WA AA3eA Axd TEAY F TGS SAYEH(EY ¢ CHCL) 9F HEFEA 543
i, 2 AAE 37 =1 WA E30] EASHITE. gk, alr] m2ol AAA1 A AA 304 AzzE SFA
FeA BEA4E EASIGler, e (Eg)S BEAEHS Vool A 3ttt

=z 2
SEM (HAoy | BeAz (HAlY2) SeA3 (HAIY3) | v5-2BO
UV-Sel. CHCI; e
767 7472 769 663(s)
max. (nm)
g1s
rt. 788 892 793
UV-Film L)
max. (nm) 815
100°C 788 792 793
713(s)
UV-Sol. CHCl;
827 835 836 887
Aedge (nm)
UV-Film
854 857 860 =
Aedge (NnmM)
£ (optical) (eV) 1.45 1.45 1.44 1.40
Giamc (V) -5.60 -5.60 568 Bh2
-415 415 -4.19 422
Aumo (eV)
[0221]
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[0222]

[0223]
[0224]
[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

ZIHSdl 10-2021-0073470

[Warel] 2}9t]

CyHg CyHg

Y5-2BO P(NDI2OD-T2)

7] HFAA G AAFEA =AY Aol i AeS HIbsky] skl sl el

UT EAHT(A 14F)<¢ IT0 (Indium Tin Oxide)7} ZBE F2 71BS AlH-gAo] L3he o] T,

& 71l 15%3F AlAskar, ohA] gol &g, ofAlE, ofo]i S(IPAE 717 391 A4 =,
1309 S EoA 5AIZE ARAAT. A7leh ol AHE 110 fr2] 71#e 1587 A9/ 2E HEd &, Zn0
-NPs (zinc oxide nanoparticle)E 2% HEsla, =g olE Ao T2 10823 €483t 30 nm F7
o] Zn0 - NPs & FA33ct.

g o
S

ojEpow FA¥ Ry Wiz A4 §7 F FRAFS FAsA
lg

FEATE JA3] ], AAFEAZA o] FgHA] (AAA1 A AAd4ol M Azd 2+ F3
AN} AAFAANZA PBDB-T & FAH] 1:19 HE&= Z22AN(CB)Y 20 mg/mLe] TE& £33 ttL, DIO

(1,8-diiodooctane)= 0.5 v/veZ H7}8tm Wukdle] 97 vt A] £0S 22540},

rEE

A7 7] EA &4 0.45 gm (PTFE) A @A L (syringe filter)E &3 FERS & 7] Zn0 - NPs &
Aol 2:FEEaL, 160TlA 3087 oJdHE AAIEe] 100 nm F419 FFAASES A8, olojx A=

71 W3 x 10° torr A% el 7] BHAZ ol 10 nm T MoOs, HAE AZFo @M 100 nm FA < Ag

>

o

A5E  T&A8te] [Glass/IT0/Zn0/ B S (2 I F3A: PBDB-T)/MoOs/Agle]l = (conventional
structure) & 7HA= 7] HFHAE AlZSAT

A2 f7] HEFEAY FHrE BEAAS 2] Skl &2 AlE Ol (Solar simulator) ol HAREEA
(radiant power meter)Z AR&3}e] AM 1.5 279 100mW efF3S AAsIAa, kW £8F A Ed o8 (Newport
91192) & Al&3sle] #7] BlFdA e AFDE-Ad(current density-voltage) 54S FA3IAT).

A2 7] BHEdAY d71d 5 AMEAY
Conversion Efficiency, PCE)& &<Qlsle], 1 AE 3}7] HE3o| ZAISHATE.

VoeV) 2 Jeo(md/em) 2b2he AlZbg 2Ake] AR-Agh FAoA, AF7 02 W Ak gk 2 dgte] 0U W) AF

& eI
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el

o
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e
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22HH 4
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s vERdY)
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ol
=

(%)-& 3171
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e AL, Vo (V)

o

=

Jopp/ Voc *

At

=i
=

1

[e]
H

Yo7}, #

FF = Vypp -

il

[0236]
[0237]
[0238]
[0239]

o ~ i = Ak W.L K o~ 1@
Mo oF o) e ° = % P
E Xy ooy e
N M =0 e Bl oy A bt
= o| ° - T of-
§ = i oy ok o 5
Bl o 3 = o - oF =
ey ) Ho o = 52 & =y B X ur 2o
2 P = & o S = ™ % TN
. G % E |2 |e |2 |€ T o " °
o o Ye) m =" 3y o —
5 E o | <t [Tl o [ i E = T ~o ©
= = el = = = =] ~o T 5
2 o < U e [or (=] o S ] No o o) =
A = <y o + + + + + R R o Ko N
< i - - uw 3 ry w B o WE | X e
< N o © ) 8 s 70 o) o
A - ~ v o o = s B o 0
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k1

k1

Normalized abs (a.u.) r&

)

Normalized abs (a.u.)

P(Y52BOBDT-F)

—a— Sal
—a—Film
—i— Film annealing

300 400 500 600 700 800 900 1000
Wavelength (nm)

P(Y5S2BOBDT-C1)

il 501
—a—Film
—i— Fiim annealing

300 400 500 600 VOO  BOO 900 1000

Wavelength (nm)
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