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(54) Title: SEMICONDUCTOR STRUCTURE AND MANUFACTURING METHOD THEREFOR

(57) Abstract: Provided is a manufacturing method for a
semiconductor structure, comprising: a) forming metal inter-
connection lines (310) on a substrate; b) forming a mask lay-
er (210) covering the metal interconnection lines (310), and
forming an opening (220) on the mask layer (210) for expos-
ing the metal interconnection lines (310); and ¢) etching and
cutting off the metal interconnection lines (310) through the
opening (220), so as to isolate the metal interconnection lines
(310). Also provided is a semiconductor structure, compris-
ing a substrate and metal interconnection lines (310) formed
in the substrate, wherein the end points of the metal intercon -
nection lines (310) are cut off by an insulating wall (330)
formed in the substrate. The provided structure and method
are beneficial for reducing the end-to-end spacing between
adjacent metal interconnection lines, cutting down the device
area and solving the problem of short circuits possibly exist-
ing between the metal interconnection lines.

(57) THEL: J At — ik SAREE RO i, 5.
a) TERNE PSR HIEL (3100 3 b) HES
SREEZ (3100 MMEEE (2100 , EHEEE

2 (310) ,

(2100 EEHHEEESREEZ (3100 MITO
(220) 5 o) HIEFFMO (220) ZIhIEWi A4 HiE
S4B EEL (310) WIS, 542

Pt —Fh 2 AR EER, B 54T R LA R TR AT IR TP )
SREHEEL (310) , i £EHEEL (310) ¥

R AR RS R P A5 08 (330) BTt o SRR 45 M RO 5 32 P T /N A 408 45 Ja TEL 348 24 B 32 i 1 110 )
BE, TR PRIR, DA R DR 4 e 2 [A] AT e AT A A LS 1R



WO 2014/0291:51 A1 WK 00T 0000 A

REERAT:
—  BIEERRRE GRS 21 %03)-



10

15

20

25

WO 2014/029151 PCT/CN2012/081512

—Ft B AR AR

[0001] AW HZKT 2012 58 A 23 BRI, w54 201210303691.3.
KR My T F ARG MR L FE SR P B SR R AR, LA
SIS ECRA D PR R

FAAR,
[0002] A& B A F FhFIEH R, LAF A —FFFIREH G4 2

FEHER

[0003] B & F FAR M B ER ARG LR, BH £ 5 et £ 235509 & &
WA R IRGAHEL, M EEANITE, FIEREANSTH A H 8
R+, Rz addzst—Fg ), 2FFhaemegstidisazd, K
ARREOET EHHERFHK. BAIELFHREBELERNTRE
#: AARBE AU ELGHH LB RELERGAZET, REZ
WATiE % R, BRREGLEL, 2 BRE; REETARRBEL
AR KA, FFHATILF AR K CMP A48 A 15 & A= 6% 04 4 &,
D%K. FEEZTNHR, EE—ELRBALEY, AL AR LR,

CAEA AR 69 RAER T A B, M4 B4R T#t— e hig )y, &
F BRI RRY, FRALEXSMFL LT LR TR T TS
BAREEGER, Wl PR REERZ N4 535508, FAN2H®
ey T4 B Lk KB JERC T Ae A b L6y A ik R 425K 0Y 19 AL

AN

[0004] A& 3 69 B 69 2R —FP £ 8 Bk & 6991 7 %, A TR ARARE
JB Bk AR 5% 5B 5% B 6 B FE, VA RR A B B AR XA 5T R A AR 69 42 3%
MR, E kAL T R



10

15

20

25

WO 2014/029151 PCT/CN2012/081512

(a) EAYER L A B LiEL;

(b) MREEELRLERNGEIEE, ETEEIEE LN RAETEE
B B R R AT,

(c) MITPTIEIT O 2 4RFBT i &8 Lik sk, FIEL/E LEXRN LTS
A

[0005] A& FAIERAL—FF F FARLEHM), CIEATRIABAEATR T R 6928 L
K&, R BB BIKKSE SN R AEAT K T 69 4438 P BT T
[0006] EF, FFid4 B B EKGHE AL, 45, 45, 44,

[0007] F %K c) F 2 4keg75 %A RIE Fikzldk, ok, &F 248K
BB F R a4k,

[0008] TTik¥, TARATAGE )2 B AL ELRINIRZ G, WARRTME, BA
Pk A 6944 4 Si0,.  SiOF. SiCOH. SiO. SiCO. SiCON #.

[0009] 4R34 A K BHIRAGG & B Bk KM A L4 7 ik, @i —F Fmads
ik L7, WKAREeye B aE&Tabiesk, # TR 04848 LiE L%
LR EEGEIE, PHEBFER, UEMELELEXRZETHRAEY

52 3& 1A

B B LA

[0010] 81 P8 45 A BR vA T W T P4 6 2 3F TR bk SE A6 48 T AR 09 1% ma ik, A
AP L EHIE. B RERFRT/FENR:

[0011] B 1 A AR3E A K BA 69 1K 25 40 438 77 i 0 AAZ B

[0012] B 2(a) £ & 8 A AR ALK A 69 — AR SE e H 3 R 1 PF = AL 4]
#FFREHGENN RGN ETER,

[0013] Bt &) & A8 ) S AR 64 T B AR 4K & AR F) S AR 49 3R A4F

AR EREF X
[0014] F & 2488 AL A& L3640, Prid £ 6 =0l AW A =i,
A h4b ELAB REMGAFT R TAR REMGTHREH A RF RE

2



10

15

20

25

WO 2014/029151 PCT/CN2012/081512

A 8889 LA . T @il il A WY B R 89 E B R B eg, AU T
BEARL, ® R H AL GRS, FTXGATFRET H S KRR
B R B KB T R RFINARLPGRE M. HT MARLA G AT,
T AR T AR B ATRE . BR, AR TH, FF
HAGRETRA ALY, i, RAATULERRH T ELAF
FhYRFE, XA TARAT AAFENB N, LR Rt
BFt LB o/ RAX B XN R A, s, KRR T &R T
A RGBT, A2 R ARG B HEARA R T A Z R B Ak T2 49T &
m%éhﬁﬁ%ﬁﬂﬁﬁmoﬁﬁ,ung%%*%ﬁE%L%ﬁz

“ErELEMTT A QLIES —Fo :—#%%E%/‘ PR ALk 04 52640, 4L ST VA 6L
&P I HFAETS R AE ZAFAEZ ) B e, XK — M 4

FET 48 R A2 A3,

[0015] B 1 HARIE AL BA 69 F ik it 7 k09 AR A, B 2)EH8 7(b)
HARIE R L B 6 — A F B B A 1 T RAR 412 F R e BN B
I TER., TORLEEA 2)ER SXTE 1 FHRFFIREM 67 kAT
ERfhid, E2HANRE, REAVERAGHERZADT =568 4,
B X A oo Bz b ) a4 .

[0016] 5F H 2(a) 2 A 5(b), £F ] S101 F, EATE LW REELELK,
Ad, T SI01 KLU T AT 1) EE%EEHR— BRI,
FHATEFAL; i) 2R R L% ET KA, i) ETE AT HRE
B B4,

[0017] &, TR 8% B EPTEATRZ b, TR b% B T2 —ERS &
tEM), BEATHT VAR BALEE. RALEE. REULAE. EEIIE. BEAEIE.
AR IH 0 —FP R A, PTBATRARERE P 7, EAH &4
J& (Bl he dh K. ARIBILH B AR oo 693% 3 2K (B4 P B AT R S H N A A4
), ATRT A QLIESATH LB E . A0 FE 0 FATRL T A @362
AFFIR, #Hldmts. KA, ARTULENLESHF TR, Bl ik,
FUAGER . FHACAR R E B4R, SRR b, AT RGBT ol A 2 R T 4L

3



10

15

20

25

WO 2014/029151 PCT/CN2012/081512

K, Bl T vA £ 100um -800um &9 2L B A . AT AT R PR T A &
SR RE . ZRE . ZRE . BERFLRAEMLEN.

[0018] B4k, Hh, E4%ZEEHR—EXZ IR 200, F#iTE L,
B 2)A=B 2b)Fr = a5 A A% E LR R B A K2 IR E G B A=
@A, EF AR s EER W EEM, %EE 101 fes % B 102, BT
XBFH, EHZIX 200 LHAF T 201, ZXEB EELKGEN.

[0019] 4553, T & AR BRI T &K EANARG &R ik sk, H# &3
S# B0 I BEPLEU NGO, T BR S101 F R AR b,

[0020] AJE, BITH 7 201 2RPTRBLEE, FRJAM 300, ATEAHE 300
REIARLLZE 102, FREANLLE 101 7, B @)t 3(b)Fi=, MEX
MR P iE ZVIR 200, 4B 4(a)fe 4b)FTw. ZIIRPTRBE &G 7 kT AL T
% RIE %)k =R H A %) 1k o7 3

[0021] AR EFTE A 300 FHRAELRE, FHTLFIMML CMP, K
4B B 5% 310, WA S)f S(b)FTT. Prde B A& rthem. 48,
4 AR5 VAT F AARE AR, AR, IR AE M KL AT A4S,
Tk, EHEALSBZI, L OIELPTRNIEGMER R ILEE 311, whH
S5()fe 5(b)Fra, Bk & B dA, #ERFA. PR & 311 6945
2 Ti. TiN. Ta. TaN %,

[0022] 2% B 6(a)F= & 6(b), £ F % S102 F, HREEZIEEE LELY
WIEE 210, EPTEEEE 210 LW RAFATAE B TiE& I v 220,
F, PRI E 210 B9ATERA R RIIR . RALEESE, PREIENEE 210 HATA 4
%% 101, 102 B4 RE 6920 it dErl, @32 % F ik RIE 21447 &,
Fa 220.

[0023] F B4 B T(a)F= B 7(b)FT -, #HATH % S103, @iLATiAF v 220 %)
YRPTIR A8 B ik 4R 310 AR E 311, HAEAE 320, S BEERNL
%Iad. 24k69 75 % 846 RIE T ik24k. OB dk, &F Rk REEE T
KAk, ZRAZR, T ARIRAG 320, %) F Ak 48 B354 310 = [fL4% & 311,
HR R L EMF. BT 2104 B EIEK 310 52 4R4% 2 101 £2 102

4



10

15

20

25

WO 2014/029151 PCT/CN2012/081512

=

A1k BT R RR), B AR R R AT B BHRER 310 69 %) phik B B B 69 2) 1k oy
N, RIEE/E LI 310 fEBA 2 ki I BP =T, @it 24k, HARE 4G R B L
JE AR kTRl se s, BRI REIH) &K B L EL% 5255 50019 3k,
GONTIED, YT @R, BREELEIEE L KRAEKL N,

[0024] Tk, B ARIEAY 320 5, sHEAE 320 $ATL A, AR L4 330
(40P 8 P ) , AAMHH Si0,. SiOF. SiCOH. SiO. SiCO. SiCON
FIR kAR, AT EKRB GO, Prid%3 330 6E AT,
ARG % E 101 F= 102 RF) . ki, Prik 46438 330 692 T Prid &
B BIRR A SL . SRR G 7 iR A AT LU SR IR N 09 & B BBR R 55
Z A B RE 5

[0025] G 35 B H LK F4h4 12 T TR ORFFIRE 4L, vleE
4 LR R AERNEMES E, PN —ES R LR, PMEREF.
[0026] & $k £ F =) £ 3640 R EAR S 2 mitof, B B M A RS A
KO A A e BT AR A B R R GRS E 610U T, TTASf X 2 256
Bl#AT R T A Bt o, T A6 T, RARG-FEBEARAAR]
BYEGEBRAERFALARPLEAARNGRN, T2 FTROGRFTAL
1.

[0027] $b4b, AK BA 64 5 6 B R B IR T30 B F 4818 64 45 2 526469 T
T M. HE. MRAER. FE. FERATR., AREHEGNFHZE,
A AR B BBAARTF R BB, T B CHEERAUER
KRBT Ay, #liE, HRER. FE. 7EXRTR, L+€
AT 5 AR KA ARG iE 69 5T 5L 52 3645 KARAR ) 69 2 e 3 A KARA8 ) 49
R, RBARLATAMSEMEATELA. Hik, KLAPTHMFZRE
AR T M. HlE. BFEER. TR 7ERXTROLSELR
FREA.

=



5

10

15

20

25

WO 2014/029151 PCT/CN2012/081512

w®oFl &R

1. —FFFIREMGHE Tk, L FE AT IR

(@) AR LW A B Lk

(b) B EFTE A B I EXRNEILE, EREEE LR RBEEE
AR EERNTT O,

(c) T ATiA T O R 4R FFWF T P ik 48 Bik 2k, FIE /B LRtk

2. RBAFIZR 1 TR GG %, A FATEERE L ERNGI M. 45,
45, 48

3. RFERFNEK ke ik, B S Ra) ¥, AR EES — &
V- % Y-

4. ARF|RAZR 3 Pridegriik, L, PTAS% RN AR,
FALEE. RAVLAE, MEEILIE . REARIRIE. ANERAEILE b 4G —FP R LA,

5. RBRFIER 1 PFiReg %, BFHRe) Fa4kFURIFPr A e gL
R R A RIE Tiklik. #OBBAR, ©F R BES T RL 4.

6. HBABRF|ER 1 ke ik, AF, $%Ra) @i

() %R LT R — BRI, HF#tiTE B,

(i) Z) Ak P 34 2.5 BT R A A

(1) P ik A 4G F T a8 Bk X,

7. RFAAER 6 Frid ey ik, AFFR i) FHRERLELRZIA
L QLFEJEFIR A AG N BE S AR [BLHS .

8. MIFERANER T PR F R, EPAAMIEEGHHA Ti. TiN.
Ta. TaN %,

9. M| ZR | ey Fk, AF SR e) PRAKE: TRAEEE
BHKZAGZE, MAAEF O,

10. RIBRAER 9 ik egr ik, BAIAF 1 9444 Si02. SiOF.
SiCOH. SiO. SiCO. SiCON %



WO 2014/029151 PCT/CN2012/081512

11, —FFFHREH, LIFATRABRLEATE T RGEE LKL, L+

& B B IR 3% B I RAEATR T 69 535 Pt .

12, RABMAIZR 11 PR ey F-iRkeEm, L4, PG eiirts
ARG AR .

13, ARBAHZR 11 K12 PRk ey FFR 4, Hb, Pz
N TRk & B B L.



WO 2014/029151 PCT/CN2012/081512
1/8

S10 TR e T

!

S102 ks o i < o LB LR B I, AEpTik
N2 IR Rk e B < s HLE R R T 1

!

S103—] AR I 2l ik 5 e TLIE L,
TG, S TLIE 2 () 8 2k 12

K1



PCT/CN2012/081512
2/8

WO 2014/029151

///////////////////////////////////////////////////////////é

HMIMIM
MMM
MM
I IIIIHIHHHnim N &
//////// \ ©
MMM
LI

2

A 2(b)




PCT/CN2012/081512

WO 2014/029151

3/8

300

=

A 3(b)



WO 2014/029151 PCT/CN2012/081512
4/8

300

K 4(a)

300




PCT/CN2012/081512

WO 2014/029151

5/8

311

310

R IR
o o o N s

oo e, S
T T e L T L T L et ettt ! ettt §
S S S S S S S SN S S .M?OW&VMMM ! S5

TN,
255
s

1
o
5

TR
50505
et

T
255
s

ey
L

Gy
S S S S

A

L
L
L
L

5(a)

B N N N N ey,
P NN

[

b g L e, R e L S
eteteietetaiietoieietotatetetaiuletoieletotaletetatetetoiy oo tetotoly sfelateletatetotatetels )
T 5
e
B o [+
NG NLENGR RSN Cr Rt anan et || B 15e
]

&
L,

E
o ]
““““““““““““““““““ i
0 0 L L 0 L L L S S L S S S S S S
e e e T S S et et

&
5

A

310

311

Y
oERteateieteterety!
RS

340404040404040401
STttt
iataTetetetaretey!
i

]

eielelelelolilelyl

b, 2 A L, s e, )

B 5(b)



PCT/CN2012/081512

WO 2014/029151

6/8

220

Ly

K 6(a)

220

310

311

%
-

)
(@]

2
i

L
L
L

G555

L

bitets!

L
L

&
L
L

A

L
L

&
L
L

A

L
L

S
555
batatel

L

b

B 6(b)



PCT/CN2012/081512

WO 2014/029151

D 1 P
e e S e S S S S S S S S

v

d&€:€§Q<,
RSN ]
5SS

P o
o
Tatets
batels
<]
e
5

55 ]
b L L L [ [ ]
LR RARARARRRRNARA WHMHM“ WO}OMOMOWOWOWHWHWM
o e mﬁw
— 32 L L
o : i ]
3 R oot

o S S S S S S S

7/8
311

««««««««««««««««««««««« @‘@‘@‘@‘@‘@‘@‘0
: [ R

5 o it i o L L B R R R Lt il R R R
R R AR , i
oSS S

T A A A A A A A A A
P NI S I K B B G S B I
e SR S T S e
L AR ARAARRRRRRRRRRNNNNHEE

B R PRI IR IS IR IR K ST IR T
S S o S S o S

[t et S

1
- ——

AT
o oSS
SRR

i
k%
i

o
Herietetetettitettatetatety

b R G L e

K 7(a)

320

B 17(b)



WO 2014/029151 PCT/CN2012/081512
8/8




International application No.

INTERNATIONAL SEARCH REPORT PCT/CN2012/081512

A. CLASSIFICATION OF SUBJECT MATTER

See the extra sheet
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: HO1L 21/-; HO1L 23/-

Documentation searched other than minimum 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 practicable, search terms used)

CPRS, EPODOC, DWPI, CNKI, wiring or (Metal 1w line), etch or etching or etched, cut+ or disconnection or sever+ interconnection,

spacing, distance, endpoint, shorten, reduce, insulating wall, pore, trench

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
IX CN 102034763 A (TOSHIBA KK) 27 April 2011 (27.04.2011) description, paragraphs [0013] [ 1-5, 9-13
to [0063] and figures 1 to 4
Y 6-8
CN 101114608 A (HYNIX SEMICONDUCTOR INC.) 30 January 2008 (30.01.2008) 6-8

description, page 3, line 1 to page 4, line 5 and figures 2 to 8

[] Further documents are listed in the continuation of Box C. X See patent family annex.

* Special categories of cited documents: “T” later document published after the international filing date
or priority date and not in conflict with the application but

“A” document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

. o . an inventive step when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or

L . . “Y” document of particular relevance; the claimed invention
which is cited to establish the publication date of another P

o ) o cannot be considered to involve an inventive step when the
citation or other special reason (as specified) document is combined with one or more other such

“0” document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person
other means skilled in the art

“P” document published prior to the international filing date &”document member of the same patent family

but later than the priority date claimed

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

17 May 2013 (17.05.2013) 30 May 2013 (30.05.2013)

IName and mailing address of the ISA
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao XU, Xiaoling
Haidian District, Beijing 100088, China .

Facsimile No. (86-10) 62019451 Telephone No. (86-10) 62411900

Authorized officer

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



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2012/081512

Patent Documents referred

in the Report Publication Date Patent Family Publication Date

CN 102034763 A 27.04.2011 TW 201133709 A 01.10.2011
KR 1182887 B1 13.09.2012

US 2011070713 Al 24.03.2011

JP 4929332 B2 09.05.2012

JP 2011071226 A 07.04.2011

KR 20110033028 A 30.03.2011

CN 101114608 A 30.01.2008 JP 2008034842 A 14.02.2008
US 7935625 B2 03.05.2011

CN 101114608 B 08.09.2010

US 2008026570 Al 31.01.2008

KR 20080009981 A 30.01.2008

KR 100880312 B1 28.01.2009

Form PCT/ISA /210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2012/081512

Continuation of : CLASSIFICATION OF SUBJECT MATTER
HO1L 21/768 (2006.01) i
HO1L 23/522 (2006.01) i

Form PCT/ISA /210 (extra sheet) (July 2009)




ERERRE

I
PCT/CN2012/081512

A, ERASE

2% UL ot
¥ IR E B & R 93 SR (IPC)BR 7 [R)IN 2 FE ] 8 43 2R TPC P 4328

B. &GN

T 2R () fe A PR B SCHR (b B 73 R AR B 7 55 )
IPC: HOIL 21/-; HOIL 23/-

L A 2R U A AR Bk 55 M1 PR B SCHR L Ah AR G 28 SRR

disconnection or sever+

[ Brkr 22 I B ) e B R (R R A AR, A T A 2R CnfsE DD )
CPRS.EPODOC.DWPLCNKI, Hi%, figk, T&, &E|Lk, AR, PR, S, 0%, R, mWoh, 460,
dag bk, Wigt, DI, BEOT, WhZl, ZIth, fL, #8, wiring or metal 1w line, etch or etching or etched,cut+ or

WHHHR I 1ITRH 4 TR ST, ME2 28

C. XX
KA SIRSCAE, BN, FEUIAHOCBIR HH R BUR) 2 5K
CN102034763A (B AEARZ)D 27.4 A 2011 (27.04.2011)
X PEIHF5E 0013 B 0063 B, K15 4 1-5,9-13
Y 6-8
Y CN101114608A (i /j k- SAH M AR 30.1 H 2008 (30.01.2008) 6-8

O sprpiete C RS TUH3

DX o e A

* SISO R AR Y,

“A” PHAEFRRRRIEOR TR BeRE I3

“B” FEEGREE L IR S5 A R A

“L7 ATREXTLSEAE R R BE N ST, SO ZE S — R
SRS A H T 51 e D AR PR 2 e i 5 )
R CinBE ARSI R

“O7 WRLEKATF M, R A 77 AT s

“P7 A H e T E Br FE FEIR T A E sk A e H B9 Sorf

“T” HEREHEMSERHZ G /A0, 5EiEA R, (2257

B R R B B B R JE SO

RS PN B S E T e L N 3 N Tl i)

KA BT R B RAT B3 L

“Y” ARFAIAEORMISCME, HiRSCHE b REGE 2 RS

S5 IF HIXR s S0 T AN GUE B A 204 2 1T 2 R
EORRA R R G
“&” AR A s

[ ey 28 SC B 5 T H 401
17.5 H 2013(17.05.2013)

] s 24 ot S5 H 40
30.5 H 2013 (30.05.2013)

TSA/CN (2 FF FOHE 25 Hu .
H A N LI [ 5 0= AR
R E b BT e KB IR P 3 6 5 100088

HHES:  (86-10)62019451

ZHUE R
TR/
HiL 5. (86-10) 62411900

PCT/ISA/210 (55 2 TT) (2009 4E 7 H)




ERERRE

7

PR R A PCT/CN2012/081512
EESSR LY AT A AT
R
CN102034763A 27.04.2011 TW201133709A 01.10.2011
KR1182887B1 13.09.2012
US2011070713A1 24.03.2011
JP4929332B2 09.05.2012
JP2011071226A 07.04.2011
KR20110033028A 30.03.2011
CN101114608A 30.01.2008 JP2008034842A 14.02.2008
US7935625B2 03.05.2011
CN101114608B 08.09.2010
US2008026570A1 31.01.2008
KR20080009981A 30.01.2008
KR100880312B1 28.01.2009

PCT/ISA/210 F(FEHEE RIFHE) (2009 4£ 7 A)




ERERRE

i
PCT/CN2012/081512

“e. BRRR

HOIL 21/768 (2006.01) 1
HOIL 23/522 (2006.01) 1

PCT/ISA/210 F(MHMT) (2009 £ 7 A)




	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 - claims
	Page 9 - claims
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report

