wo 20117102673 A3 |1 IO 0O OO AR

a2 B P2 G 93lo FAE FAESY

10) SAFANE
WO 2011/102673 A3

(51

eay)
(22)
(25)
(26)
(30)

1

(72)
(73)

19) A AR 2| A LA 7+
ZAATS
43) A FNY
2011 8¢ 25 2 (25.08.2011)
TAEHEF
HOIL 31/042 (2006.01)  HOIL 31/072 (2006.01)
ZTAESANE. PCT/KR2011/001095
SAESLY: 2011 29 18 Y (18.02.2011)
4949 B0
F7e]: =t
SHAAR.
10-2010-0014665 2010 51 2 ¥ 18 & (18.02.2010) KR
10-2010-0014683 2010 51 2 ¥ 18 & (18.02.2010) KR
10-2011-0014503 2011 ¥ 29 18 & (18.02.2011) KR
&99 (US 2(E) A3 ZE Ao tslod):

23189 749 (KOREA RESEARCH INSTITUTE
OF CHEMICAL TECHNOLOGY) [KR/KR]; W 3
AA FAT A 100 H A, 305-343 Daejeon (KR).

ag s 3

Y& (US ol E31od): 449U (SEOK, Sang
1) [KR/KR]; 3G A] F-4F 24 F dEolaE
110 & 104 3., 305-707 Dagjeon (KR). ¥ 3Y am,
Sang Hyuk) [KR/KR]; Tl 3G A] F-74 7" o] &% 99

74

62y

(38/4) $+8loFa} E 113-1301, 305-755 Daejeon (KR). &
Ao} (CHANG, Jeong Ah) [KR/KR];, T A FHA] F4
T A% 284-2 olo] Mol S E 508 5., 305-308 Dae-
jeon (KR). o] A # (LEE, Jae Hui) [KR/KR]; o) A <]
Al F2d T o] &% 113-1 M A 203 3, 305-807 Dagjeon
(KR). ©]-8-3] (LEE, Yong Hui) [KR/KR]; &AFF S A]
9 ¥ F 102-10, 681-260 Ulsan (KR). A 3] &
(KIM, Hi Jung) [KR/KR]; B7]%= AHFA] A 2
& 418-27, 480-012 Gyeonggi-do (KR).

2 ¢d: L4 (KWON, Oh-Sig) 5; Ul Z A A
FAME 921 FL gt ~d 43 302-120 Dagjeon
(KR).

AR (=] AV }lE &, Ve W E FH
Tl g8 BEE 93519): AL, AG, AL, AM, AO,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KZ,
LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,

(LS & AlE]

(54) Title: ALL-SOLID-STATE HETEROJUNCTION SOLAR CELL
54) &g e B . XX A ol E HE el AT K|

[Fig. 1]

(a) BOF

(b) 807

50~

104

(- Metallic Oxide Particle (31)
& : Inorganic semiconducer (40)

30

30

(57) Abstract: The present invention relates to a
highly etficient solar cell having a novel struc-
ture and superior stability, and which can be
mass-produced from an inexpensive material for
enabling the easy commercial availability there-
of. More particularly, the solar cell of the
present invention comprises: a porous inorganic
electron-transporting layer containing metal ox-
ide particles; a light absorber containing inor-
ganic semiconductors; and an organic hole-
transporting layer containing an organic photo-
voltaic material.

A el

é“.:énd

[

o2 :;:
Ao, Sk

N
N
i o

J
(2
i)
il

B A

o il
of\i
Hel ot 1 >,

E
o M,

HUBSRON)
ol
oo 2

Porous

Electron
Transporting

Layer



WO 2011/102673 A3 W00 0T 00 OO0

84)

SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,

UA, UG, US,UZ, VC, VN, ZA, ZM, ZW.

ARF (=] A7 Yl 7, b e BE TR

Al dele REE 9 3519): ARIPO (BW, GH, GM,
KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), &k A o} (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), % (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
IT, LT, LU, LV,
SK,

ES, FI, FR GB, GR, HR, HU, IE, IS,

MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SIL

F0:

(88)

SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Al 2Ab A o §7) (kA 21 2(3)
A7A9 1A 1% WS A FoAolm LS

Agas 45 26 wole B2 AT (73
48.2(h))

ZAZALRIA FAY: 2012314124



INTERNATIONAL SEARCH REPORT Tternational application No,

PCT/KR2011/001095

A, CLASSIFICATION OF SUBJECT MATTER
HOIL 31/042(2006.01)i, HOIL 31/072(2006.01)i

According to International Patent Classification (IPC) or to both national classification and PC

B. FIELDS SEARCHED

Mintrmum documentation searched (clasgification system followed by classification symbols)

HOIL 31/042

Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Documentation searched other than munimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practi

layer

able, search terms used)

eKOMPASS (KIPO internal) & Keywords: inorganic-organic, heterojunction, inorganic semiconductor, organic hole transporting

C. DOCUMENTS CONSIDERED T BE RELEVANT

Conductor”, J. Phys. Chem. 2009, Vol. 113, pages 4254-4256
See the whole document

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A Jeong Ah Chang et al., "High-Performance Nanostructured Inorganic Organic 1-17
Heterojunction Solar Cells", Nano Letters 2009, Vol. 9, pages 4221-4227
See the whole document
A SOO0-Jin Moon et al., "Sb2S3-Based Mesoscopic Solar Cell using an Organic Hole 1-17

D Further documents are listed in the continunation of Box C. See patent family anuex.

ey

Special categoriss of cited docur

T ater document published after
al state of the art which is not considered ’JdTL and dot in cont ‘m tw ’i th t

AT aJ% ument defining the gene
i be of pdj}cula‘" relevance

o CEJ"ﬁBl‘ application or patent but published on ov after the international  «x» ont of J, 4 mum»« relevanc
filing date

17 document which may throw doubts on prierity claim(s) or which is the OU“'(“V” is taken afone
to establish the publication date of another citation ar other oy

special reason {as specified)

docu

of particular
) o considered to mvolve an in
ng o an oral disclosure, use, exhibition or other o1 1 ith one or more ofk

“07  document referr
means

“P”  document published prior to the international filng date but later than  «g»

document member of the sam
the priontty date claimed

the mtemational

2 date or priority

¢ be LOl’lbldLrLJ to involve an iny c.nt-v(

vance; the clarmed 1r'\/cr't'0n cannol be

Drate of the actual completion of the international search Date of mailing of the international scarch report

28 OCTOBER 2011 (28.10.2011) 28 OCTOBER 2011 (28.10.2011)

Name and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office

Government Complex-Daejeon, 139 Seonsa-ro, Daejeon 302-701,
Republic of Korea

No. 82-42-472-7140 Telephone Ne.

Facsiruile

Form PCT/ISA/210 (second sheet) (July 2009}




INTERNATIONAL SEARCH REPORT

. . o Intemational applicaton No.
Information on patent family members

PCT/KR2011/001095
Patent document Publication Patent family Publication
cited in search report date member date

NONE

Form PCT/ESA/2 10 (patent family annex) (fuly 2009}



Z

Ll
PCT/KR2011/001095

§

I
R

= 0

=

= 4]

FIPC))

B
o

= Al 2 AR LA

HO1L 31/042(20006.01)i, HO1L 31/072(2006.01)i

=
K B
o T o wm wq_%
= o m mw
o N N N W etzl —
Sl N m.mmﬂ e R —
i | owy © T =
‘_Ir‘ﬂ O‘.# o :.L Nroﬁo o~
o L I S =
W <z oo 2 B —
i = ome 5 Zx :
%] DIEt iy o= > e}
N Boowy o= &
Fo wp wo B wWT B ~
R o ESC R M- S G- -
~ oy 5] Ho v i g OE
™~ 2 ~x il o o o s I
. o qOL = ﬂ_H‘_.Pr oo > e}
o-H — < ,,me . B T o ]Ht o ~
o o ) o)) . S dr
= = E B ww BE BEg L | o
g l ) DT@M DT 0 S OVvE
El_ ox) = ﬂu TN Nd ol o I
~ | © © _ o P P = (o) I
N S e T s i i PR I
= = = | oww FT sy g | o
(ORe) o 2 m b s ,LL sHd o b oy o Ao ) =
ai-d R - = < 2 iy E,JM o mbowl upr - ®
o R — z 8 oo IE ' do |V R
reTy ,LLI g ™~ = e — = = kel = %Ltﬂm T o e <
= |TE T | &3 3 L By I [ L
~~ | B <4 oy TE B @ | O o
=7 |27@ w | 2.8 5 & X fraeg W WMo e [ . 5 o
= s —
R £ m noo- % o~ 5 = = = Z‘.ﬁ R ‘mL
BE (T2 Ple. o e CH B
o X2 S| =2 = o ity <A e
< 4 K5 = v © 95 m@ B Wﬂeﬂﬂ
s AR 52 R
0 o . 0 o o
T |57 tlEE g 3 z2wi
ol & = Jy Ol
o il — = N qr = ey |
é é V# e = Dﬂ g m . N e e b Mn
= T T ° ~ mS 85 . = ¥ % .
P = CLO e = o T o
Ho o JJHM ) o O o O % < x M = %
%mﬂ = 0o | = 5 Q@ T N e %S i’
Tie!  |ow 2 IS 22 { s T o
<A REN ° 20 ~ oo T o 3
mﬂﬁo dlo ) i .3 - 3 % - oR G BNE ) -~ =
ﬂ\HZ) o = < ﬁ\ ~ dlo LD g - g 5 = ol = w9 mEﬂ o _O
~ = M_/HM_/H ﬂwu o | &= E - E w CEpS auw]) | ,Mﬁ M M
o Rk |2 52 8 T3 = Lo, wn o= S =
R e 2 Y. 85 Sloa Ee Le TT OBy X
e Hz_ﬂwm w_A = 587 833 T |w i mﬁﬂ ﬂwl_n o9 M o
o o ONE =TFE Aro| oo ot Y o8 A |
z = AL & (2T J
i Emw |2 se38; S52 Tl oun a2 e e |BERRR
3 4r 63 g S - O<g N I TR gt s X2 = %o
Ho Ho AN ot v S s S S| MoeE Wt T 2| SwS
) P e 28%s 533 s |EE e? TR s e MDY
I | 7 RS ot — = Qo nE e o LY LU ~ T |l= = |RAESEY
el %t %IAMO AMO P o R ﬂﬁ ST R DR >
48 |owa |=F (P Hle ® an v 2 2 |¢8|FFar
& T = O W Nl ow omT owT T o El CR o]
)5 sote |y S WA = = L - L I ol ». y =
o |Znw |23 = ] do MW i obH Thoob I N [ |
~ ~ X = s . . - L =
=R i S| ™ A I T =R N v e =

2] 2] PCT/ISA/210 (5 ¥4 22 (20094 7€)



oA Z AR A TAEUME
5550l #ek PR PCT/KR2011/001095
igi—%?ﬁ " ERA Rl b T

29 24] PCT/ASA210 (655 F714-4)) (20093 7€)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report
	Page 6 - wo-search-report

