Bj3ni[a

L" "
L

- b
ZIHES 10-2025-0020197  [Hle=t

O (19) W3R =537 (KR)
(12) /W53 FE(A)

(11) F/4¥ME  10-2025-0020197
(43) FMLA  2025902€11d

(561) FAES &7 (Int. Cl.)
HIOK 30/50 (2023.01) HIOK 30/81 (2023.01)
HIOK 30/85 (2023.01) HIOK 71/12 (2023.01)
HIOK 71/40 (2023.01) HIOK 71/60 (2023.01)
HIOK 85/60 (2023.01)

(52) CPCES|&EFH
HIOK 30/50 (2023.02)
HIOK 30/81 (2023.02)

(21) =93 10-2023-0101781
(22) EYLA 2023308403

AARE LA 2023308903

(71) =94

U A

MNEEHA JET oretz 145, ayidhu (¢t
=57})

A= Eu gty gd

s A AT E 501 (7HHE)

= O

(72) =gz}

AR

ANEEEA A5 v
T, eSS gy
A4

SAF AN G F9E106H 2 28-23, 104% 30
13 (Ads, g FolatE)

(FHo)] A=)

f&2 15, 103% 6015 (=2
=)

(74) A
A5, ¥, A
AA A7d = F 6 F
(54) 2ol A Fd AAde] FddE AU F HF AA 2 2 Ax Y

(57) 8 o

Riaide
0 ¥ % - =1
AP ez T~_ 150
A& 4 T~ 140
3 A= “T~_ 130
AR} g I1~_ 120
sHy- A% 1T 110




SIHS31 10-2025-0020197

(52) (PCEF 27 A7)
HIOK 30/85 (2023.02) A= A 7hEetaEd21id 5, 101%F 1103
HIOK 71/12 (2023.02) S(ME, HERALETAA)

HIOK 71/40 (2023.02)

HIOK 71/60 (2023.02)

HIOK 85/657 (2023.02)
(72) &=}

&3

AAdE 54 7}5}1}57421%74 5, 101% 1103

S E, AL S A

TEE

AgEe AFA] 2 Wy 14 14-15 (53¢

5271
o] W& X Ygt FItATINEALY

A TGS 1711189343

HAHE 2022R1A2€2009523

T2 I8t & B EA R

A B () 7188 AT AS

ﬂ?%ﬁ% MAZ|2AFH(HA71HEF)

AFIA Y Ad T2 FAA NS $g oFF B A E39 AT

71 o & 1/4

A58 7] A= s il

A7) 7F 2023.03.01 ~ 2024.02.29
o] Mg AAs FUFAFNEALY

A LHFHE 1415186225

FAHNE 20011336

2 2B A AR

HA D] (HE) 7188 =g rier| 897k

AFAG AeFa a2 517 = 0

A }A FREFEALE 7 E 2RI A2 E 9 dHd 28 34 7l g

71 9 & 1/4

A8 7] E 7 FA 3 A=

AF717E 2023.01.01 ~ 2023.12.31
o] AS APt F7FATFINEALYA

HATHFHE 1711194135

HAH T 2022M3J7A1062940

T2 I8t E B EA R

A B (HE) 718y AT AS

ATFAA 287 FA AN A A

A A v FAaV)E JAAYE AT

71 o9 & 1/4

A58 7] SkiRell

A7 7¢ 2023.02.01 ~ 2024.01.31
o] WS A3 ZylAFIEALY

A LHFAZ 1711183027

HAA S 2021R1A2B5B03086367

2 3}8t7] & 1A

AT (AT 71 HY AT A

ATFAIE M7 AT (H7] 55

AT A Mz AA Nds §3 JA3A T4 7hed 135 77 AR A i

71 o & 1/4

A58 7 7= h gt

AF717E 2023.03.01 ~ 2024.02.29




ZIHSd 10-2025-0020197

71 AW gl ol o7[AE AAStaL, V] oZIAE Fdstet sdstR EEshe wolAleh vAlEl= HlEY

AT 2

AL el glo1A,

O
)
2

A7 YA = HEYA FEAE a] s er FAEE e SR o Ad 3 H

&7) B8k el A RS ®hA Zol7k 6, 991 4% AlQl(alkyl chain)®] $4X& vERH L,

X Ato]l @ #(ThTh), A#H = (Thse) &2 4% oA 22d 2]3H7]4l.
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714, RS Y6 F&A A B dolzt 6, 991 42 Al (alkyl chain)d $XS Yehfar, X&= S, Serl Ale]
QA (ThTh), A# =3 (Thse) TolA Xgw 237]S e,

2 o] o AAldeE Y6 FEANA 7] sEA T Zo] 'a dolrt 6, 990 &7 A fANA S, sert
Abo] @ #(ThTh), A& =3 (Thse) T2 X&H FEAS HYA V-Ag= HZgd &A= EAsto] A3
71& 3},

Eehs Y-l = v El 8

£, 31719 AwelA, Alo]edl Al#l=E ThTh-C6, ThTh-C9 ¥4 725 ¥3
2 A@=E ThSe-C6, ThSe-Co ¥4 725 ¥gshs v-Ag= nEdd 54

2 olaEojol @& RelH, Aol
Az olalHolof & Aot

At FE55(140)2 3 245 (130) flol A, o5 S0, dst 5514002 Mo0x 4= F4dE + A

o o= o], AZA7|oA 8 x 10 EZ(torr)e] AEAA M= ulx32 23] 10mm 5719 mo03ZS 3
A

Al BAAE FY SHRAT, FRYF AFeAE 7] wEAF L FPATOR FHHM, B AdE o

() BelIA F2 &5 (F, 9§49, (D) 9714 A4 (AA-F 4), (i) 714 2= 2357] 4 3
A3 Bl zol el 7R B, (iv) 24 AFeze] orlA A, () As 47

AW A B4 Qe F, del ola) ArlE A % e A% £EF) AP whet Fue] A

%= 29 (b)i= Y-Algl= HEe]d $&A (ThTh-C6, ThTh-C9, ThSe-C6, Thse-C9)e] dheh Fejol A FF2g et
Wiz, =29 (o) vhdeh Fele] 244 F 9 s vehd =it

&= 29 (o)l BefA= mpsh o] LEDo ol AWl 33 ZAfelA HAE 2 EH(400-700nm) 2 37 Y- 2=

HZgd $8A9 BEFQ3st 57 AAE B (exciton dissociation)ol] 7]odstA] o} Aok &2 (Vioss)7}H

_7_
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WM& Fd3 2o, & 29 (e)v duA] W= tho]o]ailE TAIS ZHo|T},
[0049] PM6 2 Y-AE=E vZHd LA (ThTh-C6, ThTh-C9, ThSe-C6 ¥ ThSe-(9)¢] olgA] FFEo] vrdHo]
Row ol T &7l AU % BIP Fojo A whE oA FHol JFS 1T 4 ).

39] (a)& & wyol A Ao ups P A
2 & (EQE) ~FEHS Yehd EWola, & 39 (c)& 100
39] (d)& 1000 1x 22 21 3loA] J-V E

[0050]

01)1-
o
N
N
)
rlr
=
02
o
2
N
o,
rN
=}
g
k1
i
=
=
=
i
oX,
o
kg
2 o

I
k
3
o
=
k1
w
lo
<
o[ "
oy
—{E
b1 01_‘;",

[0051] = 39 (a)& HYF B9 (AM1.5G6) =, I-sun &9 (Pin: 100 mW/cm2) shellA Z+ 71719 AF E=-d¢h
(J-V) F4& vepdth. = 39 (a)dA] BoA & vkeh o], Aol 3 (ThTh) Al2|2E 7|dto 2 gk Eg
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[0053] T 39 (c)= LED 2HslolA Y-Aglz nZgd F8AE 7|dtow st 4 SA4=S 71 gdgdA e J-v
ZHo=z AP (ThSe) Alg]=9] VOC ko] B3 3+Aox LED o=z W
3.

Aghol S7kshiA A HolX A & U

[0054] EgH, = 39 (dellA HoAXe= viel o], g2 fAxE HAxp Frlste WA ~FERT
mW/em2) S 7HA B2, e oo sgol7l AAE 4 Qdut. &2 =Hato|E ThSe-C6 F &
BTSSR BEEFRA Y sl Fsldlon, ol TR WX oA HIFIA Y FF ~FEHT

o] o)
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F AA s Hed FruEs s

[0055] T 4 2 oddge] A AHAq

[0056] I 4] (a)olH melAi mpsh o], 9 dole] A A&E o
e e sghe Holm, (6 ol 4 AL o]§F ¥ #A
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[0057] % 49 (b)ollA BHoAAA = viel o], Ale] @ Ml(ThTh) 0.2 X3+l v]Eefdl F&AE ol &3 F &4F5S 233t

Jph Veff

[00s8] % 49) (0 old EEAT ASRFY BEYE Aot A, FAFREC D )b B3 A%

(LCOll o iaan © 49 (oa mel vl 2ol AloleA(Th o s HZeial S8

ndiss/necoll .o vy nonom o 2

[0059] LT 5v B wwe] o A4

[0060] & 59 (a)= Y-AlE= AEYHA F8AE o83 F AT FE] 2D GIVAXS S Yehdl Aoz, Atole

K



[0061]

[0062]

[0063]

[0064]

ZIHSd 10-2025-0020197
(ThTh) Algl= AFolAM A3 co-facial A& & = Jom, o= Wi £2 24 Aoz g HdA o
TR TR o

= 59 (b)) # ()& W(00P: out-of-plane) W&k, WU (IP: in-plane) W Hx T2IS YElH =W

~1.80 A-1 T-T ~0.29 A-1

2, 00P Wk ol ek 8 932 Yo, P Wk
gdlld}(lamellar) 33 Z vebdich, o]

= HEF dx9] FrE &A1= As AT

l

&= 59 (D)= ARE ol&3ate] 1 ARHVIE AR Ad=z, 244 A4z & 51 ARE7] S7h= dHI ]

2 AAdE s 2 Vee el 713}, = 59 (d)olAM Hofx|= niel o] ThTh-C6 w4+ 735 £
st HlZ Rl FEAoA Bl w2 RNS @S 7Y, ol ol o] &7 Hdd AV 7MW A 5
Eedetal &S vEhle, daHom iR 2 oA e FReE A Fdd 5 3l

¥ 1
AM1.5G LED 2000 Ix
Toc Jse FF PCE Toc Jse FF PCE
(mV) (mA/cm’) (%) (%) (mV) (Indoor u (%) (%)
A/cm)
ThTh-C6 | 815 = 9 25.3 £ 0.4 75.1 £ 15.5 £ [696 £ 2| 228.4 £ 9.4 |73.7 £ 0.7| 25.5 %
0.4 0.5 0.8
ThTh-C9 | 818 = 7 25.0 £ 0.3 71.2 % 14.6 £ (704 £ 1| 221.3 £ 11.9 |70.8 £ 0.3]24.0 %=
1.1 0.5 0.7
ThSe-C6 | 783 = 13 24.9 £ 0.4 72.4 x 14.1 £ (632 £ 1| 222.8 £ 6.4 |71.3 £ 0.5] 21.8 %
1.5 0.3 0.7
ThSe-C9 | 819 + 13 245 £ 1.1 73.0 = 14.6 £ |676 £ 1| 208.8 £ 5.3 |72.5 £ 0.4|22.3 *
0.4 0.5 0.5
LED 1500 1x LED 1000 1x
Toc Jsc FF PCE Toc Jse FF PCE
(mV) (Indoor: u (%) (%) (mV) (Indoor: u (%) (%)
A/cmz) A/cmz)
ThTh-C6 | 685 = 1 171.5 £ 6.8 73.5 = 25.4 £ |670 £ 1| 115.2 £ 4.4 |73.2 £ 0.3|24.6 %=
0.2 0.1 0.2
ThTh-C9 | 692 = 1 165.7 £ 8.8 71.4 x 24.1 £ (676 £ 1| 110.9 £ 5.9 [71.1 £ 0.8]23.2 %=
0.5 0.8 0.5
ThSe-C6 | 621 = 1 162.7 £ 3.9 72.0 + 21.4 £ |604 £ 2| 111.0 £ 1.5 |70.1 £ 0.7]20.4 *
0.8 0.7 0.7
ThSe-C9 | 662 = 3| 145.6 £ 11.1 72.4 x 20.5 £ (647 £ 1| 106.7 £ 4.5 |71.2 £ 0.6|21.4 %=
0.2 0.7 0.9
LED 800 Ix Hal 1000 Ix
Toc Jse FF PCE Toc Jse FF PCE
(mV) (Indoor : u (%) (%) (mV) (Indoor : u (%) (%)
A/cmz) A/cmz)
ThTh-C6 | 662 = 1 92.0 £ 3.3 72.8 = 24.6 £ [692 £ 1| 571.6 £ 14.2 |72.1 £ 0.7 4.1 %
0.4 0.4 0.1
ThTh-C9 | 665 * 3 88.1 = 4.5 68.9 + 22.4 £ |697 £ 4| 544.0 £ 42.5 [70.2 £ 1.1] 3.8 %
0.7 0.6 0.3
ThSe-C6 | 595 = 1 8.4 £ 2.4 69.6 = 19.7 £ |670 £ 5| 663.2 = 41.7 71.32 % 4.5 £
0.8 0.7 1.3 0.3
ThSe-C9 | 630 = 1 73.1 £ 2.3 70.8 18.2 £ 700 £ 2| 620.5 £ 24.6 67.35 % 4.2 *
0.5 0.5 1.0 0.1

E 12 3T ", o AuEdelAy H
® = ThTh-C6 &2} F+x%
(PCE)E YEeldom, 15.4 + 0.9%¢] PCE, 71.4

FRA 9 s Hrre Ayeltt. ® 1eA4 RAXE upe}
5 wdee #F 24FS M0 dedAs 43 ddunag
0 Q 1 IR

+ mA/cm22] A FH
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