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[196]  AAIEHAL 71§71 45222 P3HT(poly[3-hexylthiophene]),
MDMO-PPV (poly[2-methoxy-5-(3',7'- dimethyloctyloxyl)]-1,4-phenylene vinylene),
MEH-PPV (poly[2-methoxy -5-(2"-ethylhexyloxy)-p-phenylene vinylene]),

P30T (poly(3-octyl thiophene)), POT( poly(octyl thiophene)), P3DT(poly(3-decyl
thiophene)), P3DDT(poly(3-dodecyl thiophene), PPV (poly(p-phenylene vinylene)),
TFB(poly(9,9'-dioctylfluorene-co-N-(4-butylphenyl)diphenyl amine), Polyaniline,
Spiro-MeOTAD ([2,22°,7,77 -tetrkis (N,N-di-p-methoxyphenyl amine)-9,9,9’-spirobi
fluorine]), CuSCN, Cul, PCPDTBT(Poly[2,1,3-benzothiadiazole-
4,7-diyl[4.,4-bis(2-ethylhexyl-4H- cyclopenta [2,1-b:3,4-b']dithiophene-2,6-diyl]],
Si-PCPDTBT(poly[(4,4’-bis(2-ethylhexyl)dithieno[3,2-b:2’,3’-d]silole)-2,6-diyl-alt-(2,
1,3-benzothiadiazole)-4,7-diyl]), PBDTTPD(poly((4,8-diethylhexyloxyl)

benzo([ 1,2-b:4,5-b']dithiophene)-2,6-diyl)-alt-((5-octylthieno[ 3,4-c]pyrrole-4,6-dione)-
1,3-diyl)), PEDTBT(poly[2,7-(9-(2-ethylhexyl)-9-hexyl-fluorene)-alt-5,5-(4', 7,
-di-2-thienyl-2',1', 3'-benzothiadiazole)]),
PFO-DBT(poly[2,7-.9,9-(dioctyl-fluorene)-alt-5,5-(4',7'-di-2-.thienyl-2', 1',
3'-benzothiadiazole)]),
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W8 9351 2 o) = (CH;NH;Br) 9} 2] =T B2 v}o] = (PbBr) & 1:19] EH] =
v el & Eofu = (Dlmethyformarmde)oﬂ &3 &+, 60 OCoﬂ 4l 12/\] k2l H]—g}oq
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gl ob B | = E g o] 9 t}o] = ¥ & nlo] = (CH;NH,Pb(I, ,Br,):) =&

g(elat, FFA &) AL
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307 HF %S W E 4R g = EgH 2 rto| E(Methylammonium leadtribromide, CH
;NH;PbBr;) & -& A Z38} 3 T
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Fgd A H 73S w11, oF 30 & 9 WA g %, ol 5= 9)
ol g Al 5 Z1skal BhA] 500 °Coll M 308 &)t A el she], v A o
40 m¥ge] ™, 7717} 600 nmQ! thFA A1 X 52 Al 2353 Tk

719l oA XA Foll A 2o 104 A 2" CH;NHPb(,,Br,,);°l 4] m=0.01
A FE = 249 FEFA & NS 2000 rpm & 603, 3000 rpm O & 60F F<F
i%i% BFal 100 °C = # o) Eo)| A 105 %3] CH:NH;Pb(I, .Bra)s

m=0.04)2] A& A & FFot= FH5TAE FAEAT. F5FA A2 79

1

%P%'L 25°C9] -5 " 25%9 Ao E A8t
F719] Bl 2R 2~Ttol E FE A7 2 7] 39] ol PTAA(poly(triarylamine),
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[310]  (H]xled 1)

[311] Azl 194 Az F554 &9 F, CH;NH;Pb(, ,Br,); 1 A1 m=0°]]
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A1 7 5 dsA A

[312] (9] 1L 2)

[313] Az 104 Az FF
= =49 FEA
A 137} LA A A B

}

ﬂil
Ot
=

2

N
__>‘~1_LI
o
_1%

CH3NH3Pb(Il mBl‘m)3 ] ;| m—loﬂ
8 OB A0 FETAS AR A Al

R

2

[314]

[315] (3£ 1) A A 1-14, B]ale] 1-20] o] gk A 23 e F A o] A5

316] [ REAREE [ ARG (AT wAEE | 464

(mA/cnf) (V) (%) (%) (%)

AAld 1 0.01 18.2 0.91 0.69 114 20
HAA o 2 0.04 187 091 0.69 11.7 20
AAe 3 0.05 18.7 0.94 0.71 125 32
Ao 4 0.1 19.0 0.97 0.75 13.8 42
HAAe 5 0.15 18.8 0.97 0.73 13.3 33
AA o 6 0.2 17.0 0.97 0.71 11.7 90
AA o 7 0.25 16.2 0.95 0.72 11.1 90
HAA o 8 0.3 159 0.96 0.72 11.0 90
Al 9 0.35 141 0.94 0.68 9.0 90
AAld 10 | 0.38 135 0.92 0.68 8.4 90
AAld 11 0.5 11.3 0.92 0.68 71 90
AAld 12 | 058 10.1 0.83 0.69 5.8 95
AAld 13 | 084 34 0.85 0.74 5.3 95
AAle 14 09 8.10 0.89 0.66 4.8 95
Hlald 1 0 17.5 0.88 0.65 10.0 15
v alof 2 1 54 1.13 0.76 46 95

3171 7] 1A WA ol & A A e B E AN E 25°C R A hEE 55 %2
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uhulg BE ARGH o 7 A 28T} A7) 5 @&+ TAA (Titanium
acetylacetonate):EtOH(1:9 v/v%) &N -& o| &3le] =3 5 1 o™, 450 °CZ F-A &
Aol &% FTO 7|9 ol 337 #5735} a1 1037F G A oh= W&

B Eolshis Wi ow FAE 2 A

[328] i YAA7] 50 nm 9] TiO, w4 (TiO, 71 £ 2.2 | TF %7} 83 ¥ titanium
peroxocomplex T-& & 250 °Coll A 12411} =B A 2] alo] A z)ell, o &

AE fﬁ Z>(ethyl cellulose) 7} 10 5% %= o dedh-Fol B3 old AE=Q ~

TiO, 1g% 5 ml F7}3}aL, H 23] #(terpinol) S TiO, 1gd 5 g A 7138}¢]

" dEFE Y FHHEE A 7S TIO, W d| o) 2E S

2 o oto

N oo 12
ro ml
=

P‘L
38
ﬂ; .—@

T
—
o
)

2] TiO, HHH} #of], A £ ¥ TiO, ¥ d|o| 2 E S o] &8t ¢
2 ¥ 3}a1 500 °Coll A 60 - 5 F A A 2] g 2, 60 °C] 30 mM TiCl,
el ® 7S wora, oF 30 ¥ B ok uhx| gk &, go] 429}
2 71225k TFA] 500 °Coll 4] 304 5ot A A 2] 5fe], B] 31 & o]
40 m¥ge]™, T 7} 600 nm?] th3Ad A X 52 A 25
[330] 719 thE A A A Foll Az 10 A Az FFA & H(me] 0,0.06,0.13,
0.20, 0.29, 0.38, 0.47, 0.58, 0.71, 0.84 T=3= 1.0)2 2000 rpm 2. & 603 2 3000
pm O & 603F Bt 2 A ' F}FaL 100°C & o] E ol A 10% 7 % 35}e] CH;NH,

[329]

o 12 of
B 2 oE
e 1o

_IZL’_u
MG

2 4 (d
(oo

=

Pb(I, ,Br,);& 318 E 3731 B E5AE AR FEFA Al2A] 54
3L 25009 &5 W 2599 AUGEE §4519 T
[331] 538 557 A 73S w23 4ok Ablol ) 7 AF2l 9] Byt

3}
= = [e b |
EAE x='"= FF5TA A ALEE FE5 A & Aol 4] CH;NH;PbL, : CH,NH;,

PbBr;9] =H|(1-m : m) T m& V| gt} 3t 3% 20 F5 A &M A4 CH,NH,
PbL; : CH;NH,PbBr; 9] EH)(1-m:m) 5 mol] W& 8 A o] si=2] o YA & =4

EABk,
[332] (¥ 2) : CH;NH;Pb(I, ,,Br,): 2] mol] W& 184 o] wl=7) o4 %]
[333] m | 00]006]013/020]029]038]0.47]058071]084]1.00
Band

gap | 158|160 | 164 | 167 172|177 | 1.79 | 193  2.03 | 2.16 | 2.28

(eV)
[334] E 39 20 & ko], a8 A ol A Brof shFo] 7eaE =AY
o| Y X| 7} F-7}&}aL, o] o whel, J* TA7F 2 E 7] el He
AEHS M (x=0.064 L) A FHL Aﬂ(x=o.207<3£)9_i H3E = A 5
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[336]
[337]
[338]

[339
[340
[341
[342

— e e

[343]

[344]

[345]

40

go] 74| ¥l F3}F x=0.8474 5)7} 4]

W 227 o] & 8] & Ao oM,
u}
_"

FEAd T ol mol & X}S’M 7?/«1 Mj(UV VIS) 5 i&ﬂEFﬂ =4 A0E
EALEE ot} & 4ol A ok 5= gltol, Ak FE5AE FAdE

B ok A %] o] 74§~ m=0 =5, CH;NH,PbL; 3& =49 &= 34 A m=1 =, CH,
NH.PbBr; 354 o] &5 3 Alol o] &4 9148 7H & & 5= 2™, mo]
FAETFE S5 o] 7S & 5 AT

(A zel 4)
Alzzel 304, Azl 18] FEFA &h thal, Alzzd 2004 Alzd G
NS AHER Al A9l star, Az 33 F A8 A A ske] FE53 & Tio,

o5 A xS ol LE S AL 5 5= FTO 7[39] Tio, tha A A1 5ol ¥4 €
CH;NH;Pb(Cl, ,Br,); 3 &A1 52 mol] W& A2 A-7FA1 334 (UV-VIS) &5
2AEY 54 AHE S o)t o), & 59 'x="= CH;NH;Pb(Cl, ,Bry);
o 1-mE v e 5o 5ol A & 5= 9l3%ol, Clo] gaFo] 27t s &4

A Ego] dapg o= o) FshE 7 F S Bol FEaAl e MEdlo] FhE S

A
< =9l

(H]aL el 3)
JEFA & Az

AvHEE 2t Edl 83 Hﬁ&% 60 °Coll A 124] 7} a}o}oq 40 Z2kepo]
T E g] o] @ t}o] = (Methylammonium leadtriiodide, CH;NH;PbI;)

W e B A 2 2 o] = (CHNHLC) 9 gl v A 2 2ol =(PbCL) E 1:19] =H] 2
v & 3 &0} 1] = (Dimethyformamide)l| -85} ¢+ 2, 60 °Col| 4] 12A] 7+ uLHES} o
205 F %] W E R 5 ¢ = E ] A 2 2} o] = (Methylammonium leadtrichlolide, CH
sNH;PbCLy) 892 Al 28kt

olg FHEdEFHEEolettol = g1}

HE gy = Eg A 2dlo] = £ 918 CH,NH;Pbl,(1-m) : CH;NH;PbCly(m) <]
E-4) 7} 1(1-m):0(m), 0.7:0.3 1= 0.4:0.6°] ¥ =5 2335}

HE R FY = E g o] e rjo] =A% glo] = (CH,NH Pb(I,,Cly)s) =3
G lst, A &S Az

A 1A, Azl 19] FF7A & A, Az
HEdB e = Eg o] erfo] E AR e}o] = (CH;NH;Ph(I, ,Cly);) 3 &8
&5 s AL, A 17 F LA A A8t FEFTAE Tio, th34
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[346]
[347]
[348]

[349]

[350]

[351]

[352]

41
Pb(I,,Cl,); F A Z 2] meoll w2 2] A-7FA| FA(UV-VIS) S5~ ~H E
AME E=A3 2ot} o)u), & 69 'x="¥ CH,;NH,Pb(I, ,Cl,.);] m< & w3l
T 63} o) C19] gEFo] St E FE 5 AH Ed o] HglE XA oS o S5

i
AT

A ASoll A" ST 5 62 FTO7 139 Tio, v #| A 50l ¥4 CH:NH,;
A

(A A4 15)

Al 2 EHE T o] W F A FHAlo] =7} u)H] 2
(L E] gy (Tl H el A Z Lol =) 2 28y &gl o] CH,NH,Pb(, ,Br,
); F8FA 7] 3 m=0.10] ¥ 3 0.96 M £ =7} ¥ E 2 w8 g2 o] Qtho] =(CH,
NH,I), @ =t o] & tho] =(PbL,), | € ¢ ¥ B = n}o] = (CH;NH;Br) %
#| =] B Zrlo] = (PbBr,) S £33 F, 60 °Coll Al 1241 {1 a1 HES}e], 0.96 M
& 5221 m=0.1%] CH;NH;Pb(L, ,Br,);9] 35574 & <& 2 28Tt
71 AN e 1 e o R Al v AR AT A H oA

O

A& o] &8ty 1 5717300 nmQl A= Aol Ald FF5A &<F 1ml,
e AAAEA e F V1 R V1 H A T700% o3& B FAlel A&
T X (F)EtaL, 3000 ppm e & A3 ZE S A Abetih, W ZE A ko]
5027F | Al 29 29 v A=) 373 s Aol vhal vlE 9l

= F<l(toluene) ImLE L& =¥ (F)e +, 55 ¢t 29 I S ¢
APt 2 zmy o] =3 E F 10002 25 53 231004 30+ &3t
Azxste] AR B 2Tt E FEFAE AT 3554 Al2A 59
B2 250C] 252 B 25%9] A EE FrASHSTE R A A o 19] Wil

w}e} PTAASF AuS Z3alal B kA4 58-S =469 t)
A Ao 15004 Az

2+ =

FAPAALA ] A o' ek A, def FEjol F5 Fx2A 7L ol Tt
300 nmg! FFAe] 2E ] FFF F2ATE ARE S gletgln
A AAAE H= F5TA 2eo] Az A9, dEA R E R 22 mA/em?
,NHEASES 1.08 V, A5 A =075 01900 178 %9 HH 58S VA S
gRIstiTt o) & Fall, BE FE e F5 T2A 9 A5 dAA A A a Sl
Fd s 4 49l

T3 EAE HY FET T2AY A 5ol %, [(1-m) : Br(m)9] mol] whet 7 29}
FrARS =2 ol %) Bl E gl e 4= Qi) gk, def Fx29] 354
A giv] AASHA g EH 8 s

£ 7HAR A 5, mel whet & 13
FALE A mol 0.35 Wl Rkel A TS $- 43 Wl B 7 Bels 5

At e, moll we Bef Fo] FEF FEAG FA WA B 2L WEA S
2]
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[353]

42

W2 g Ao AAldel 3 FE = 2l ol ol &
Hofoll A Bl A4l 7F Apehd o) 2] gt v Al e vhkg =4 2 Mg o)

wpepa], 2 dhg o] A A A A Aol ke o] Al A= ol W,
E3) A HY W ol o] 53 Al 4 5EAY 57

ol WE ASE B g Ao WMo 3T 3 Aol
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[+ 1] ANA T, A7 A1 = Aol /A 8h= AAbd 5, 3554,
AeALS 2 A 24T E33h3= e AR 2 A, A7)
FETFAT AR Jold 24 S 2 F ol HlRH Tt E
T2 F7FE5EEASE 1A S F FFAR e A
5402 ot g gH A

%473 2] Al 18}l hof A,
A7 ALGAHE o] F= T ol fV-wE&EREASE F I
F7-FE4EE2ATEL 2 Q=g Eo| &
7w E&EE A3

[ 3] Al 18l 1o A,

N,

% o o
NN
ISR T

B dpy oo

o~~~
A&
%
:_l

AMX;

(E o 1914 A= 17he] 7] 4R o), 171 PR o &
B3 Csrol ™, ME& 27} F4 o] 0™, X3= Brolth

(& 2)

A'M’X’;

(EFetA 2004 A= 17he] 771 FRAT o), 17Fe] h R o)
3= Csrol 1, M 27h8] 545 o] oW, X'z I iz ClolH)

7973 4] Al 18l 1) A,
7] L&A= 8] Bk 38 Wk Bl A
(st 3)

A"M"(Xm m)X2(m))3

(34814 304 A= 17he] 7] 9FR o2, 17he] R o) &
3= Csrol M, M" L 27ke] F4 o] 2ol X, | Ei= Clol M, X,
1= Brol, me O<m<1¢] 4 5=0] oy

[%d -3 5] Al 438}l Jo) A,
A7) 318k 3004, me 0<m<0.59] A<= B A A
%73 6] Al 18l % OW
A7 HFHA 7 25°C 2 A5 55 %9 3235 dHE
10041 3F S X33 & w) - g &o] 7] g ] 18 %

)
e
ol F o E FA ¥ = B FAA.
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[Fig. 1]
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[Fig. 4]
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[Fig. 7]




INTERNATIONAL SEARCH REPORT ntemational application No.

PCT/KR2014/000330

A, CLASSIFICATION OF SUBJECT MATTER
HOIL 31/042(2006.01)i, HOIL 51/42(2006.01)i

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

B. FIELDS SEARCHED

Mintmum documentation scarched {classification system followed by classification symbols}

HO1L 31/042; HO1L 31/06; HO1L 31/04; HO1L 51/42

Documentation searched other than minimum documentation to the exient that such documents are included i the ficlds searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: perovskite, light, absorption, organic, metal, halogen, perovskite, solar, photovoltaic,
absorb*, organic, metal, halogen

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2001-156307 A (NATL INST OF ADVANCED INDUSTRIAL SCIENCE & 1-11

TECHNOLOGY METTI) 08 June 2001
See abstract, claim 1, paragraphs [0001]-[0011] and [0013]-[0019].

A KR 10-1116250 B1 (KOREA RESEARCH INSTITUTE OF CHEMICAL TECHNOLOGY) 1-11
09 March 2012
See paragraphs [0094]-[0111] and figure 1.

A KR 10-1172374 B1 (RESEARCH & BUSINESS FOUNDATION SUNGKYUNKWAN 1-11
UNIVERSITY) 08 August 2012
See abstract, claims 1, 11, paragraphs [0006]-[0018], [0039]-[0063] and figures 1-3.

A KR 10-1168227 B1 (KOREA RESEARCH INSTITUTE OF CHEMICAL TECHNOLOGY) 1-11
30 July 2012
See paragraphs [0061]-[0080] and figure 1.

D Further documents are listed in the continuation of Box C. See patent family annex.

* ~ ratacarioas of o1 ten ments: carras R . N . . . L
Special categovies of cited docun T later document published after the international filing date or priority

“A"  document defining the general state of the art which is not considered date and not in contlict with the application but cited 10 wnderstand
0 be of particular relevance the principle or theory underlying the invention

o

“E™  earlier application or patent but published on or after the international  «x decument of particular relevance; the claimed invention cannot be
filing date d novel or cannot be considered to involve an inventive

“L”  document which may throw doubts on pricrity claim(s) or which is step when the document is wkep alone
cited to establish the publication date of another citation or other
special reason (35 specified)

“Y”  document of particular relevance; the claimed invention cannot be

. . . o considered to mvolve an inventive step when the document is
“0F  document referring o an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art
“P” document published prior to the international filing date but iater than g
the priortty date claimed

i £

docurment member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report
21 APRIL 2014 (21.04.2014) 22 APRIL 2014 (22.04.2014)

[\'m’u: and mailing address of the [SA/KR Authorized officer
; Korean lntellectual Property Office

Government Complex-Daejeorn, 189 Seonsa-ro, Daejeon 302-701,

Republic of Korea

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

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



INTERNATIONAL SEARCH REPORTY
Information on patent family members

International application No.

PCT/KR2014/000330
Patent document Publication Patent family Publication
cited in search report date member date
JP 2001-156307 A 08/06/2001 JP 3505568 B2 08/03/2004
KR 10-1116250 B1 09/03/2012 NONE
KR 10-1172374 B1 08/08/2012 NONE
KR 10-1168227 B1 30/07/2012 CN102834929 A 19/12/2012
EP 2560212 A2 20/02/2013
JP 2013-520767A 06/06/2013
US 2013-0065354 A1 14/03/2013
WO 2011-102677 A2 25/08/2011
WO 2011-102677 A3 12/01/2012

Form PCT/ISA/210 (patent family annex) (fuly 2009}




ER LIk
A & AFH LA PCT/KR2014/000330

A, 2] 37 EERGEA S ERAPO)
HO1L 31/042(2006.01)i, HO1L 51/42(2006.01)i

B, zAd B
A E H 2D EA S ETE /A
HO1L 31/042; HO1L 31/06; HO1L 31/04; HOIL 51/42

FATE /)% ofe] S # awd o]9] o] 2l
HHERASAITR W FFF AR FR: FabH H2FA| 7| A 1P
drERAg el L AR FALSAATR 2l HawA o] AlE 1P

FA|Z ko] o] &€ A4k vl o Bl o] (el o el Wl o] 9] W % A Mol F k= A5
eKOMPASS( &5 3 W5 AMA| =8 ¢ 7)9=: d 2B ~J)o|E |
,absorb#,organic,metal, halogen

82 A, perovskite,solar,photovoltaic

c. #I™EA

ZHel e+ ASEHR L A TAE G B9 /A 2 Q7
A JP 2001-156307 A (NATL INST OF ADVANCED INDUSTRIAL SCIENCE & TECHNOLOGY METI 1-11
) 2001.06.08
ook AE3 1, 9= [0001]-[0011] 2 @& [0013]-[0019] =
A KR 10-1116250 Bl ($k=rz}&d+¢d) 2012.03.09 1-11
2 [0094]-10111] & =9 1 =,
A KR 10-1172374 Bl (w3013t w2ra-88w) 2012.08.08 1-11
aok Ak 1,11, 9 [0006]-[0018],[0039]-[0063] % =¥ 1-3 #x.
A KR 10-1168227 Bl (gt=3}ed+1) 2012.07.30 1-11
gt [0061]-[0080] % =¥ 1 3=,
S+ el C(A%)el 71 A= o] gl et X osssie) aa uag dxaii e
© h3)| 23lo Eg al _ _ _ _
" AEEEA S A A9 B 20 Fo $9Y Fow, a9 4Ea
‘a7 529 ARl g Ao mols AWA Vlep L At Ed FAAWRAVIZI AT Al 22 clAs] A <189
“pg =9 %i%o -J—If‘oLo% =z 9]¢ o . - -
BAS TR AN TR P EARERT oty aaa g pe a0 w9 spmes 279w e 2
T EEIRA e Aer 2}
L FAA TR dES A7 E RE REOE USRI FAY ., o b e oy e -
ELREEL AR de A v san e gs 52 6 £20 o o149 e w e
ZgotE AR 1 250 FURNA AR A w3
‘0" FF AN AE, A EE VSRS dFsa e £ e dnAel gle dom B}
P $AQ ol Fo FAHY U FAEAY ol Aol TAL £ ‘&7 BAF A FAT A ok v
A ZA o] A A dad TASATR LA Y
2014 04€ 2190 (21.04.2014) 20149 04¢ 229 (22.04.2014)
A AL
Al AT Ak 189, A
‘ HAAR)
v—’%‘ 2 W E 482424727140 e S +82-42481-8594

A2 PCTASA210 (- 1A £41) 2009 7€



TAZdN 2

<E = PCT/KR2014/000330

A 22431 2 0 A I o i o

ﬂ%%%a};@j s u-$ 534 S

JP 2001-156307 A 2001/06/08 JP 3505568 B2 2004/03/08

KR 10-1116250 B1 2012/03/09 A

KR 10-1172374 B1 2012/08/08 A

KR 10-1168227 B1 2012/07/30 CN102834929 A 2012/12/19
EP 2560212 A2 2013/02/20
JP 2013-520767A 2013/06/06
US 2013-0065354 Al 2013/03/14
WO 2011-102677 A2 2011/08/25
WO 2011-102677 A3 2012/01/12

X2 PCT/SA/210 (F) -5 53] 5718 %]) (2009 79)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - claims
	Page 46 - claims
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - wo-search-report
	Page 51 - wo-search-report
	Page 52 - wo-search-report
	Page 53 - wo-search-report

