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5F042

- 5F048
INTEGRATED CIRCUITS (BI-MOSIC)

5F052
5F054
5F064
5F080
5F081
5F082
5F084
5F097
5F117

ELECTRODES FOR SEMICONDUCTORS

LOCAL OXIDATION OF SILICON (LE., LOCOS)

SOLID-STATE IMAGE PICK-UP ELEMENTS

ELEMENT SEPARATION

INTERNAL CIRCUITRY IN SEMICONDUCTOR INTEGRATED CIRCUIT DEVICES

SEMICONDUCTOR INTEGRATED CIRCUITS

DIFFUSION

METAL-OXIDE SEMICONDUCTOR INTEGRATED CIRCUITS (MOSIC) AND BIPOLAR METAL-OXIDE SEMICONDUCTOR

RECRYSTALLIZATION TECHNOLOGY

ANNEAL

DESIGN AND MANUFACTURE OF INTEGRATED CIRCUITS (IC)

3D INTEGRATED CIRCUITS

HYBRID INTEGRATED CIRCUITS

BIPOLAR INTEGRATED CIRCUITS

SOIL, ACTIVE MATRIX AND SOS

OPTICAL INTEGRATED CIRCUITS

SEMICONDUCTOR DEVICE MANUFACTURING PROCESSING IN GENERAL

FABRICATION OF
ELECTRONIC
ELEMENTS
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5F069
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COOLING OF SEMICONDUCTOR OR SOLID STATE DEVICES
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WIRE BONDING

VAPOR-PHASE GROWTH (LE., EXCLUDING METAL LAYERS)

DIE BONDING

LIQUID DEPOSITION OF SUBSTANCES OF WHICH SEMICONDUCTOR DEVICES ARE COMPOSED
FORMATION OF INSULATING FILMS

SEMICONDUCTOR DEVICE MANUFACTURING AND ASSEMBLING

ENCAPSULATION OF AND COATINGS FOR SEMICONDUCTOR OR SOLID STATE DEVICES
SEMICONDUCTOR CAPSULES AND THEIR SEALING

DIODE AND TRANSISTOR LEAD FRAMES

LEAD FRAMES FOR INTEGRATED CIRCUITS

WIRING AMONG CHIPS

TEMPERATURE COMPENSATION CIRCUITS ETC.

PHYSICAL DEPOSITION OF SUBSTANCES THAT ARE COMPONENTS OF SEMICONDUCTOR DEVICES
BUMP ELECTRODES

SEMICONDUCTOR
DEVICES

4M112
4M113
4M114
5F003
SF005
SF039
SF050
SF083
SF086

- 5F087

5F091
5F092
5F093
5F094
SF095
5F096
5F101
5F102
5F110
5F111
5F140

PRESSURE SENSORS

SUPERCONDUCTOR DEVICES AND MANUFACTURING METHODS THEREOF
CONTAINERS, FILMS, AND COOLING FOR SUPERCONDUCTIVE DEVICES
BIPOLAR TRANSISTORS

THYRISTORS

SEMICONDUCTOR DEVICES FEATURED IN THEIR MAIN BODY
PIEZOELECTRIC, ELECTROSTRICTIVE AND MAGNETOSTRICTIVE DEVICES
SEMICONDUCTOR MEMORIES

SEMICONDUCTORS FEATURED IN THEIR OPERATION

DIODES

THERMOELEMENT

HALL AND MR ELEMENTS

OVSHINSKY ELEMENTS

GUNN EFFECT ELEMENTS

THIN AND THICK FILM DEVICES

ORGANIC SEMICONDUCTOR MATERIALS

NON-VOLATILE MEMORY

JUNCTION FIELD-EFFECT TRANSISTORS

THIN FILM TRANSISTOR

VERTICAL MOS TRANSISTORS

INSULATED GATE TYPE FIELD-EFFECT TRANSISTOR




HEIC XA AR 2@ F-term EIOIZE

HO1L : SEMICONDUCTOR DEVICES; ELECTRIC SOLID STATE DEVICES NOT OTHERWISE PROVIDED FOR

HO1L 21/00 - 21/16 5F117 |(No F-terms for this theme. Use IPC/FL.)

HO1L 21/18 - 21/20 SF052  |Recrystallization technology

HO1L 21/203 - 21/203@Z 5F103  |Physical deposition of substances that are components of semiconductor devices
HO1L 21/205 SF045 Vapor-phase growth (i.e., excluding metal layers)

HO1L 21/208 - 21/208@Z SF053  |Liquid deposition of substances of which semiconductor devices are composed
HO1L 21/22 - 21/24 5F042 (No F-terms for this theme. Use IPC/FL)

HO1L 21/26 - 21/268@Z 5F054 |(No F-terms for this theme. Use IPC/FL.)

HO1L 21/28 - 21/288@Z 4M104 |Electrodes for semiconductors

HO1L 21/30 - 21/30.531@Z 5F046 |Exposure of semiconductors to light (i.e., excluding electron beams and ion beams)
HO1L 21/30,541 - 21/30,551 |5F056 |Electron beam exposure

HO1L 21/30,561 - 21/30,579 |5F046 Exposure of semiconductors to light (i.e., excluding electron beams and ion beams)
HO1L 21/302 - 21/302,400 5F004 |Dry etching of semiconductors

HO1L 21/304 - 21/304,651@Z |5F057 (No F-terms for this theme. Use IPC/FL)

HO1L 21/306 - 21/308@Z 5F043  |Wet etching

HO1L 21/31 - 21/31@Z SF045 Vapor-phase growth (i.e., excluding metal layers)

HO1L 21/312 - 21/32 5F058 |Formation of insulating films

HO1L 21/322 - 21/326 5F054 (No F-terms for this theme. Use IPC/FL)

HO1L 21/34 - 36 SF052  |Recrystallization technology

HO1L 21/363 5F103  |Physical deposition of substances that are components of semiconductor devices
HO1L 21/365 5F045 | Vapor-phase growth (i.e., excluding metal layers)

HO1L 21/368 - 21/368@Z SF053  |Liquid deposition of substances of which semiconductor devices are composed
HO1L 21/42 - 21/428 5F054 (No F-terms for this theme. Use IPC/FL)

HO1L 21/44 - 21/445 4M104 |Electrodes for semiconductors

HO1L 21/447 - 21/449 5F044  |Wire bonding

HO1L 21/46 5F046 |Exposure of semiconductors to light (i.e., excluding electron beams and ion beams)
HO1L 21/461 5F004 |Dry etching of semiconductors

HO1L 21/463 5F057 (No F-terms for this theme. Use IPC/FL)

HO1L 21/465 - 21/467 5F043  |Wet etching

HO1L 21/469 SF045 Vapor-phase growth (i.e., excluding metal layers)

HO1L 21/47 - 21/475 5F058 |Formation of insulating films

HO1L 21/477 - 21/479 5F054 (No F-terms for this theme. Use IPC/FL)

HO1L 21/48 - 21/50@Z 5F059  |(No F-terms for this theme. Use IPC/FL.)

HO1L 21/52 - 21/52@Z 5F047  |Die bonding

HO1L 21/54 5F065 (No F-terms for this theme. Use IPC/FL)

HO1L 21/56 - 21/56@Z SF061 Encapsulation of and coatings for semiconductor or solid state devices

HO1L 21/58 5F047  |Die bonding

HO1L 21/60 - 21/607@Z 5F044  |Wire bonding

HO1L 21/62 SF093 (No F-terms for this theme. Use IPC/FL)

HO1L 21/64 - 21/66@Z 4M106 |Testing and measurement of semiconductors
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Fig. 2. Disposable spacer process. (a) Undoped polysilicon is deposited as the spacer material. (b) Using resist to cover PMOS
areas, the NMOS spacer is formed and followed by an arsenic n' implantation. The resist is stripped and the arsenic profile is
annealed. (¢) A blanket phosphorus n~ implantation is performed which uses the nonetched polysilicon spacer material to protect
the PMOS areas. (d) Using the second patterning step. the NMOS areas are covered with resist and the PMOS poly spacers are
formed and is followed by the p* source/drain implant. (e) The spacers are removed and the p implant is performed. (f) The
resist is stripped and permanent LTO spacers are formed to define the salicided source/drain/gate regions. Conventional pro-
cessing follows with contact and aluminum metallization definition.
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, FORFURTHER see Form FCT/ISA/220
ACTION as well as, where applicable, item 3 below.
Intemational application No. Intemanenal filing date (daymonthaear) | (Earliest) Prionty Date (day/montiyear)
MXIH Alg > XSS <
Applicant
\

ZEAETAM TA Z5 719

THI=AP L =Y Eale] elo]
o], o] FAEYA(KIPOL} 137 & H)

SAMHT MY H/EE ofa| A AHol| 7|F

B Bl ¢ 7|
25 7ol isio] SE=ALE 5 Gl
Atgio| A=

gge| cleldo] goiE &9

ghjo| ool cf gt 7|~
T2 4.3, 26.1, 37.2, 44.2, 7tol=ekdl
16.40~43

29
T 8.1 26, 38 71ol=21]1 16.30~39
Lok PR FEARN BAPHSA
B2 Ay B 297l 2% 8%
ke 739 AR o] sepE 2P

Las -
IeRlo] ke A A S1sh

S0 Al BT

PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 znd Rules 43 and 44)

Applicant’s or agent’s file reference

This mternational search report hes been prepared by this International Searching Authority and is transnutted to the applicant
according to Aricle 18. A copy is being ransmuited to the International Bureau.

This ipréfiational search report consists of  total of &l Qzﬂz}’éﬂ-m%ﬂ%ﬂiﬂ)

|:|T'lls alzo accompanied by o copy of each prior art document cited in this report.
- QMR ARRS] A7} e AY AT QSR ARES AREA g AL 43

o< g

2. With regard to the language, the international search was carried out on the basis of!

El the mternaticnal application in the language in which it was filed €

I:‘ = translation of the mtemeational application it , which 15 the langusge
of a translation furnished for the purpeses of uMgmational search (Rules 12.3(a) and 23.100))
©

SAZALE YR J2A(SE U
A H)

E‘ Certain claims were found unsearchable (s2e Box I\
E‘ Unity of invention is lacking (see Box

4. With regard to the title,
E‘ the text is approved as submutted by the applicant R

5

x 1
3

SU0] Al Ao Y BT

I:l the text has been established by this Authonity to read as follow€ AAdo] de] WS A AL
An Apparatus and Method for Image Forming -z
5. Withrezard to the abstract,
D the text is approved as submitted by the applicant W] A A= YL Y-

[] the test has been established, accordmg to Rule 38,2(b), by this Awhenity as it appears m Box No. IV, The apphican:
may, within one month Fom the date of mailng of this intemational search report, submit comments t this Authonty

Sl AT =S 714

1. the figure of the drawings to be published with the abstract is Figure Ko. BAAs ] ArJao|
D a5 suggested by the applicant 290lo] A Ao= Ty IR 7ET
D us selected by this Authonty, because the applicant fuled to suggest a fizure
D as selected by this Authonty, becanse this figure better charactenzes the mvendon

b D none of the figures is to be published with the abstmact L9kX9] g o)Fd] ELo] FH=
L= R

6, Withregard to the drawings, B
&%) ARG o]

Form PCT/ISA/210 (firs sheet) (April 2005)

8 4, I HIEAME DA First Sheet(Cover Sheet)
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INTERNATIONAL SEARCH REPORT Intemnational application No.

BoxNo.1  Nucleotide and/or amino acid sequence(s) (Continuation of item1.b of the first sheer)

Box No. 1: MESH

1. With regard to any mcleotide and'or ammo acid sequence disclosed in the miemational application and necessary to the clanned
a. AgSE 1} o[ Elgl invention., the intemational search was camied out on the basis off

b. ZAHa] gelol =3t + oeatumtemal AR A= 3TE W0l BaT Syl 7140l 2P B
c. @8l Al FA 8ol gt L
D 2 sequence listing A BE=o] AlE2d Ay
* 3 X &8 MASE £ A0l &3 Al JHAIY ce list
e e ;_[ﬁkr;:} et D table(s) related to the sequence listing AE =2 gd ¥ ASE A
T™ o F35.2, 1393, Al@AFE 208, 801, b, format of material
o=l 415, 15.11~12, 18.17~18 onpeyer A eje] M E50] A2 B
D in electronic form AR Yo MYd E=o] Al2E B

¢ time of filing/fumishing ) )
contained in the intemational application as filed S9N SAEY =HE B¢

D filed together with the intemational application in electronic form ARAA gz 34293 ¥4 Fed
L__| furniched subtequently to this Authonty for the purposes of search gi_].sl_a-] o=z ZA7|@d FF fAE&H
Ky

D In addirion, in the case that more than one version or copy of a sequence listing and or table relating thereto has been filed
or fumished, the required statements that the information in the subsequent or add.l mml tupa.cs is identical to that in the

application as filed or does not go beyond the apphication as filed, a2 approp
Bt o] e MAEFoL} B AlEo] AEH A, ¥4 Ex 7714
3. Additional comments: Al Q= ANl 24949 Axe FYSHAU 2494 AXEASE
oA ggich= AgAE A&d 3¢

8 5. FMEZA2 DM First Sheet(Box No. )

INTERNATIONAL SEARCH REPORT International application Ne.

Box No. II: 2& slol| =& =A} & 2| Ci FAzA A dgel A=

Aé-ol Eé-a E g 2 Box Ne. II Obs?‘\'-ﬂrl;iuns where certain claims were found unsearchable (Continuation of item 2 of first sheet)

Thiz mtemanional search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

HEO| cla3h HA(Z2 17.2 (a)
H7ye 29 1 [ s s Aol G AN § Az AL gl g
Cs Z4810| geis J|%) e becse the el o subjec g a gl b searcied by i Ay, ey

&3 o8 S utst H(+ Claim 6 directed to an instruction manual with particular wording is considergd to
% 6.4 (a)) be an mere presentation of information an is subject matter which the Internat{onal
Searching Authority is not required to search under PCT Article 17(2)(a)(1) and [Rule
C =
B 2 17.2 (), 774 301, 54 |2 [ alee BEEd A4 58 9% A7Y) HES TAZNE B 5 R AE
7 O = o because they relate to pars of the mtemational application that do not comply with the prescribed ragquirements to such an
?]51253"] 11 Xﬂ 5%]—' 71—0]581— il extent that no meanmgfl international search can be camied out, specifically:

The claims are too broad to make meaningful search possible

3 |:| Clamms Nos.: T4 6.4(2) GFFTERE] 71 ATHE AN

(-]
because they are depe_n.dea chime and are not drafted in accordance with the second and third sentences of Rule 6.4(z).

oK1 6.4(a) 26M 2 WA =
—> 20|4e] C}e H7PEE Sg olgeis E23Ho|s CEEE 43012} g2 ol Rkl she M7 ee Yz oz J|x sl
of 3ict. CHEZE 40| CHE CHEE4 0| 7|E2 AFSSIOIAE ofIHct.

Ff*—l 39.1: =of 17.2(a)oll HHE IHEHU Y 32| 2P IH =Al2] o7& FESIA| g5
st A £-8t9f o[ &

o SAE9 FT & SA 29 Mool 2iet 2AFo= YEPA W, il o|YSsE i 2 T UHHol of st &
EOII EHoPOEI" 38| gict

. ﬂ'c =48t HAE oo £ e 73((Z ol HEE A, HE £ U
. = £ A =0l ot Alg EEE S29| AA[WH 3 ZchY

. QEQ-I Ch=gh J Al
«  THZEAP|EO| M¥I|ES =AlE £ Y= HFE T2

8 6. FMZA2 DM First Sheet(Box No. 1)
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Box No. llI: EHelM Zo & A<

Claim 1 is directed to a method of
maintaining turf.

Dependent Claim 3 is directed to
the construction of the surface
of the stadium.

Dependent Claim 18 is directed to
the marking of lines on turf
and cutting of turf.

The only common special technical
feature between Claims 1, 3
and 18 is:

-a method of maintaining turf in a
stadium ~ .

However this feature lacks novelty
and/or inventive step with
respect to the following
documents cited in this ISR:

(a) GB 2138690

(b) AU 88464/91

(c) AU 53668/94(677021)

(d) AU 14503/95

Thus there is no technical
relationship left over the prior
art among the claimed
inventions leaving the claims
without a single general
inventive concept.

Hence there is a lack of unity "a
posteriori''.

a

Box No. IV: =& =A[7|&t0] 22f
ME =rM

4=

«  AlAlZo| ZHMB R9fME F
o2 7|x

« TO|Z ERIE MII U=

2= =HMsIx| 2

« M7} HE80l Hul=l= &
2 I EAZ| 2ol HF =M

o ERI°2 IRZAIETA S5

L25E 1go|Hol 2|HHE
ts

BoxNo. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

‘This International Searching Authority found multiple 1 1ons in this & ional application, as follows:
g o] @94 Hof(First Sheets] 3¥ F&|
Az 34

I. Claim1-5 directed to a sailboat self-steering gear.
II. Claim 7-12 directed to a compass with an alarm to indicate
deviation from

a planned course.

L D :\ﬁwxfwggs ‘were timely paid by the applicant. this international search report covers all searchable

g Xk o] &AL} 7% F7lr TR gy $AE 84
2 D Asall ses %b;i}_cﬁms cmEb@%rchmm];t Jﬁonk&ﬂ;ﬂﬁimlk:% Au:hgr;"d:d Eii\‘]‘lﬁﬂ}itlf
additional fes.

3. ] s culy some of e required additionsl search fies were timsly paid by the applicant. this interational search report covers
only those claimms for which fees were pid, spectfically clams Nos.:

Bt 37 A

4. D No required additional search fees were fimely Eau‘l by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the clams; it i covered by claims INos.:

278 FAs5E7 $REHA Gof 7T AL J1A€ 2 °l
FAZNEAT FAeca gra @ dA04e 6 oloay
~ Remark on Protest Thea t?_ﬂc%#xeu accomparied by the applicant’s protest and, where applicable, the
47} dl:zl:i 9} gﬂl D ?};‘:”’;‘: o }'H -u:h £ .-f.wu! ied by the applicant’s protest but the applicable protest
ol o A1 A o] ¢ fee was not paid within the fime limit specified in the invitation.

A7 8494 l:‘ No protest accompanied the payment of additional search fies. ol oAl o] Y
R

Q2 ZrTrCTiIsA210 (connmuanion of first sheet (2)) (April 2005)

2 7. I MEZAL2 10 M First Sheet(Box No.lll)

INTERNATIONAL SEARCH REPORT Tutemational application No.

Box No. IV Text of the abstract (Continuation of item 5 of the first sheet)
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INTERNATIONAL SEARCH REPORT Tutemational application No.

A CLASSIFICATION OF SUBJECT MATTER

B60Q/00(2006.1.1)  1PC 8%te] wt& ol d(Advance level), ¥ =3 (%" A0
According to Intemational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED
Mumimum desumentation searched (classifieation system followsd by classification symbels)

IPC 8 : B60Q 9/00

Documsseation soarched othor than minimwm docnmentasion ta the sxtent that sack documents are fzchidad m the fialds searched

Second Sheete =M A| F ol Al KR _IPC as above
Elsctionzc data base censultad during the mtemational search (name of data base and, where practicable, search terms wsed)
. |P CB% E-'_" = AI 7| X“ IEEE Xplore, Google “data”, “compression”

C. DOCUMENTS CONSIDERED TO BE RELEVANT

. KR, JP IPC as above = &2
g 717 (UPe ﬂ%“"ilﬁ : _
Eeol Ze=X @) Y e e

Figures 1,3

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Ltd.) 25 NOVEMBER 1)83-4
line 29; #d 49

V.. 1-3
US 4,065,9 R Enterprise Jlnc.) 03 IANUARY 1978

See column 2. Line 26-column 2 line583™ ALEH AAFYSWIPO EE ST. 149 74
Figure 1 e . :

. See the whole document &2

ch A &2 AXE o

ik}

127t yel 39 = ol &

N
i

ZIM (Y1, Y22 Z|X & HeE ve Al$ =L 27 o4
i) Weus Bol fuAE MEA ¥A G
= oMol RZEgd 7 AAA} BeF AL “patent family annex” o] o] &|7] A (??)
- Sd d7go Xo|lHAM YL £ :
21 'Ejl'? |:| })ﬁhﬂdﬂcumm(ma]l;tpdm(hetmlm\uhannkgnxﬂ (D 9!Pirﬂk(’mh annex.
\!_/SD« AT cngorias of ced docmments Tt doument published aBier e imtemational filins dite
. 9' -?4 c 7} E ° AJ g 6I H s ﬂm&m‘%ﬂ\g*&g&mﬂsznwmem“ﬂhﬁm considered hwnlﬁ&atmwxmﬂﬁa :E‘;A;'::mclm oun@mmd
-7 - '— E" gl ppicasen o parent bk rlichad o ov afer e miemaions) 3 docupent of paticals rlevance; the claimed iz be
Hol Mx| & ﬂ I:'I"I: olo|7} H. 1" docyman wiich my dacw denbrs cn eioriy claimC) or which i 532 whien s ocument £ T
BN R T S dsmmofranls s s shingl i e
H [ A o :‘r;:u-mm1 referring to an cral disclosure, use, exhibition ar other ~ .mslolm::lf‘hm oo
. = I=See patent family ittt B e et e S
annex= x'I 3 5" ok °I‘ 7"9 Date of the actual completion of the interanonal search Date of mailing of the inremational search report
Name and mailing address of the ISA/ Authorized officer
Facsimile No. Telephone No.
Form PCT/ISA/210 (second sheet) (April 2005)
8 9. S HMAEAE 1A Second Sheet
INTERNATIONAL SEARCH REFPORT International apphication No.
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Categery™ Citation of document. with indication. where appropriate. of the relevant passages Relevant to claim No.
Second Sheet2] & H O] X0l A Z7t0]
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INTERNATIONAL SEARCH REFORT
Infermation om patent farwily meashers

Ihuernational apphcation TE.

Patent document Publicabion Patent familar Fublicat cn

Citedin sesrch report date members date

IT= A855988 A1 250983 CA 103073943 &9 29-05-92
DE 282323785 21 Z26-01-89
JP 1021253 &4 24-01-29

U= 3896 702 A1 16— 0275 Hone

T2 4962821 A1 1602130 Hone

IFD Z10D1 I "None™ & DJIXot0iOF &
S4 2AMOUA family 32 E HIZ MEAH FIOIEg = US.
Jdell =54 family 3201 LEILIEZ FeloioF &,

o 1Al Second Sheet

11. = HZALE

WEITTEN OPINION OF THE
INTEENATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(day/month/vear)

FORFURTHER ACTION
See paragraph 2 below

Applicant’s or agent’s file reference

International application No. International filing date (day/month/year) Priority date (day/monthyear)

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

ISA A ol A Jf
= H o °Hl & A I & 2

AW Az 2
ad

2. FURTHER ACTION

,,,,,,,,,,,,,,,,,,, - _If a demand for intemational vrelinunarv examination is made. this oninien will be considered to be @ wntten ovimon of the |

A7t WA Aol atel RWAE R = Ao

A A A REFASINE, IASAY, $4Y, E7 2 S99l @3 Agh e A%
pp— ol o3 AFoE YUY
Applicant
1. This opinion contains indications relating to the following items:
BoxNe. I Basisof th ion | 5 D30 A} A (M e dwel gk A, A
|E ax o as1s of the opim ul’dﬁﬂ*ﬂ—ﬂ NETAE AR A4 | g ‘}_j Aol o] 8 b Al
[ ] BoxNoIl Priesity [r87i0l 339 azsl A0 2 wope Az 47| |29 P4
l:‘ BoxNo. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability A
|:| Box No IV Lack of unity of invention
l:‘ BoxNo. V' Reasoned statement under Rule 43bis. 1(z)(1) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement
l:‘ BoxNo. VI Certain dociments cited G 54 Falel el Solabds A4
HTAGIQR).  FRAGIG),  AslAel87bs A
|:| Box No. VII  Certam defects in the international applhication (3‘4(4))44 d 3502)00 wE AAF o, olF
Fdats T4 A
l:‘ Box No. VI Certain observations on the international application -
S AlE o] glolAlel EA
AL e, mHo] B st ¥ ﬂw"" (Z2FF4 5.1, 6.2, 63, 64, 10.1

10.2, 11.13)
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WRITTEN OPINION OF THE International ﬁJ".I]ZI]iEaTlCIl'l No.
INTERNATIONAL SEARCHING AUTHORITY

BoxNo.I  Basis of this opinion s 9 71 EH ARG 714

e i : . [FEiAe] 7127 S Ao
1. With regard to the language, this opinion has been established on the basis of (ARREY)

I:l the intemational application m the langnage in which if was filed

|:| a translation of the intemational application into . which 15 the language of a
translation furuished for the purpoeses of international search (Fules 12.3(a) and 23.1(0)).

a

2. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application and necessary to the
claimed invention, this epinien has been established on the basis of: A= A o W] Saw A
a. type of matenial obrli @7IA Bell 712 B

AE 5ol AlzEd 3¢

I:I a sequence listing

I:' table(s) related to the sequence listing

Ad B2 e 57} 2" 4

b. format of material

I:‘ oIl paEper

I:' n electronic form

A Bee] A Bm0) Azd A4 |

CRER EEREEEDIEEEE

c. time of filing/furmishing

I:I contained in the mfemational application as filed U FAS Y] T 7370‘|

I:' filed together with the intemational application in electronic form

A4 gejz A2 0 2R 44
%

I:' furmished subsequently to this Authority for the purposes of sea.rch|}_/\} EHog IA7|H| T AEH %

3. I:‘ In addition, in the case that more than one version or copy of a sequence listing and/or table(s) r=lating thereto has been
filed or furnished, the required statements that the information i the subsequent or additional copies 1s 1dentical to that
in the application as filed or does not go beyond the application as filed, as appropriate, were furmished.

Sht ool ME EFolu Ho] AEe] AEE AY, F& EE FUHE AR

o = ARTE 299 AR} T E94 AAEAE WolubA] ¢

4. Additional comments: gtl= MAE A2T A4

8 13. =M ZAAGH A Box No. |
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« FAEYY o] By &
44E& 2AE F4-E A5t
FAE Yol A9 ¥ EE=
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R 2193 ol 87Fso B
A3 AXA FL o=
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« SAZA} Al o Fe] ¢
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ALE 3R] e Aol = FA
ZAL] X E A4

WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY

BoxNeo.II  Priority '?“’}iﬂ "IL‘%OI 9’]}'3 °] 7]"1_:‘ %'?‘

1 |:| The validity of the priority claim has not been considersd because the International Searching Authority does not have mm1ts
possession a copy of the earher apphication whose priority has been claimed or, where required, a translation of that earlier
application. This opimion has nevertheless been established on the assumption that the relevant date (Rules 43bir.1 and 64.1)

15 the claimed priority date.

[

. |:| This opinion has been established as 1f no prionity had been claimed due to the fact that the priority claim has been found
mvalid (Fules 43bir.1 and 64.1). Thus for the purposes of this opinion, the intemational filing date indicated above is
considered to be the relevant date.

3. Additional observations, if necessary:

8 14, 2 HIEAMAMNAM Box No. |l

WRITTEN OPINION OF THE Intemational application No.

INTERNATIONAL SEARCHING AUTHORITY

BoxNo.III  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

The questions whether the claimed invention appears to be novel, to invelve an inventive step (to be non abvious), or to be industrially
applicable have not been examined in respect of

l:‘ the entire intemational :1pplima11'm‘l-:;'l-xﬂé'ﬂ ;‘q—i'lql Fﬂﬂl aﬂ% 7‘11"151'1] %H—l— 73‘?"
|:| claims Nos. ‘ll:!'a})éﬂ' iﬂ% 58'?%

because:

relate to the following

l:‘ the said intemational application, or the said claims Nos.
subject matter which does not require an international search (gpecifi/):

A7) EXNE SASY 3L A7) A7l OS2 o= A
ZALE 84T 3o obd

the description, claims or drawings (indicate particular elements below) or sad claims Nos.
are sounclear that no meanmgful opmion could be formed (specifi):

BAA, 7Y ZL =9, 3L 7] A7l B AsE
FAgshe o] gH7t Qg W 1 ol fE Ve

AT 2L 7] A7l A 93] HE3] AFHAHA o
=22 AsE g3k Aol JH7t g W T ol Ve
L]:,'etial:xz:c:i;:iaﬁ;g Efiﬁso ;Zfa:ningﬁll opinion could be formed (specifi):

are so nadequately supported

18 15. = HIEZAMAMNAM Box No.lll

- 179 -




WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY

. = 9]0 o) ol A] 0. BoxNo.IV  Lack of unity of invention _ N _ -
e GLBLE S R R R L L LRS- Dt D —
Fresze wie ge s |- L
A%
c E9dL 01 9AA 7
° g;:’]oﬂﬂ'gfg 'F]i—.';r_%q 51-1§Hgl paid additional fees under protest but the applicable protest fee was not paid ‘ar‘jl_).)xi 1#._1?_
= BN E FrTR 9 > '
%X] ﬁol ;“:l_qu o“ ‘:H'aﬂ a-aﬂ};l not paid additional fees qlnyl._)r_!'*_i u'l '|d- °] 9,]4];33_ u]‘d-
Z},é 7}% 2 l:l This Authonty found that the requirement of unity of mvention s not complied with and chose not to mvite the applicant to
pyatiion o] gUye BHEeA ot F/4E HHE TS de AS
3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is
l:l complied with ago] gy AL 35T AL

l:‘ not complied with for the following reasons:

T2 994 878 SFHA B2 AL, ol 714

=

Tesponse to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has, within the appicable time limit:
paid additional fees Z7}pp g YL

paid additional fees under protest and, where applicable, the protest feegi'_y],_)r__)r_g_ \;.l o] _0,]1}1% = \d‘—t,'—

O

AsA Fd FES BN

4. Consequently, this opinion has been established m respect of the following parts of the international application:

|:| all parts

|:| the parts relating to claims Nos.

Form PCT/ISA/237 (Box No. IV) (Apnl 2003)

J8 16. =M AtASH A Box No.lV

WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability:
citations and explanations supporting such statement

Statement
Novelty (N) Claims 1, 2, 4-10 YES
Claims 3 O
Inventive step (IS} Claims 1,2,6-10 YES
Claims 4-5 NO
Industrial applicability (L&)  Claims 1-10 YES
Claims None N0

2. Citations and explanations:

1) 2117
R) AnA
B) A el grks Al Wak TAHA 71

8 17. 2 HIEAMAMAM Box No.V
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BoxNe. VI Certain documnents cired

P K}

Document KR20
does not constity

appl

Certain published docnmenss (Rules —35i. 0 and 700100

Application Wz Publization date Filing dae Prizmty date (%
Patent Nz, ATy wowh vears AL BN ey idm wonsh vears

R20020005365 A 17/01/2002 27/12/2000 07/07/2000

20005365 A, filed on 27/12/2000, published on 17/01/2002 with a claimed priority date of 07/07/2000{validity not checked)
te pripr art within the meaning of Rule 64.1(b) PCT, but appears to disclose features of claims 1-60 ip gart. However, the

cants|of the above document and this invention are the same

AY71&e $4L == £4¢ Ag71&9 FA4Y
’ !
ZA3 PCT SAS 499 &9
A7 344G

’ ! !

ZA14 PCT SAS 99 49 ZA1)3 PCT A 99 294

2 Monewritten disclosures (Rules 43501 and 0050
Date of writren dizc.osure
Eind zfnzn-written dize_osure Drate of non-writen disclosure referming to nob-wTiten disclzume
day msnid peavy i weonzh vears

I8 18. =M X AtASH A Box No.VI

WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY

Box No. VII  Certain defects in the international application

The following defects in the form or contents of the intermational application have been noted:

H51:8HAY MY
He61:37HY = L HSE S0 SH
Hoe2: T HERAYIUGE REY 28

1]

6.3: 72 HLAY JIMY
64 . SH5FIE

101 : 80 £ J1&

102: 830 A8

103: Q@0 28 SHeA

o

o

ST R T T ]
o

BOBB B BB B
0 J0 J0 J0 J0 10 )0 )0

8 19. =M ZAAGHA Box No.Vil
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY

Box No. VIII Certain observations on the international application

c4FTHLE: ¥
AR g AER
‘FE A

1A AT

ATRRY Rl EWG
«B3d o L9 F 9
EFET 899 A8
AR S

AR R AT A RS iqT

The following cbservations on the clarity of the claims, description. and drawings or on the guestion whether the claims are fully

supported by the description, are made:

Z%RA ASZ(HAA)
HAANHOE=E il D202 2010 S HYS AANE & US
FoZ Yacln T8 2o WHS I &Sl

Zo%Ra He=(H 7 HH)
A7 U ESELNNSE MSE ASD A7 Hel= Y860
Et 225 I MEOoiof 8L MR M= HAAO 2450l E23
KL A 0ok L.

I8 20. =M ZAtABHA Box No. Vil

9.5 T HIZACAS 23

SMZALE A OHIAAFEHOIAS -2 £ H19Xx E2F I H34x 2EFE =282 Hl
ot H 11t 20| HelE = UL

78 zok A19% B zok A34z nA

AW | AT AW, A 97, =9

AR | AT Bk HAHA RS ACE BHFHT wIA A

0485 | 13 A% G

AEA | FAAET EERREE

FAZA | TN IR

2 1. 29 M9 BE & H34xL EHO dHlw

9.51 BEA S/

MRANE FIt SX

2N UHE2 SFAN2 FAA2 JHAEAE E0HAHME o = ESJUHES 2EZESE2EM

S
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WIPOOIA PCT EOM/ANAL JIE0 s =2 E ot 22 2835t U= PCT Uniondil
N HIAIE 2ERH Atele OS2 20, 8 IMZAMEINMUNME O F22 SHE=MAIN e
ot= P2 ‘unsearchable’ 2 J|MGtD, @ ©dd 20 F& L AR HMAl: = B LHO
I HZTAF AAIGHD, B GtLIS LIE2EHO R X2t Y EFF SAl 2It Jts8 222 HMAIZJUCH
Est AMMUAE @ SHEIABEDAMIN HHEEX 22 FAS0 st AolMdes 2H4H6t0, @
2ROl HUd B0 HAGHE HMAISHH, @ EPOSl 22 =2 F2&0 ol a8l MNEH SAl
Of H&ctl, @ AdhAS BHHUEE S SHSE22 2E06HH JIMdte X222 MAIZUCH
T PAHAEC s Atde st 20
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(2) Certain claims were found unsearchable

This report has not been established in respect of certain claims under Article 17(2)(a) for
the following reasons:

Claim(s) No(s): 1,2
because they relate to subject matter not required to be searched by this Authority:
Claims 1,2 directed to an instruction manual with particular wording are considered to be

mere presentations of information and is subject matter the ISA is not required to search
under Article 17(2)(a)(i) and Rule 39.1(v).

“1& 21. WIPO PCT UNION =XIZ=AFE A Atdll.
First Sheet (2) F&d 3+

(3) Unity of invention is lacking
This Authority found multiple inventions in this international application, as follows:
e Claims 1 - 18 directed to a sealing body and an instruction manual for its use

e Claim 19 - 28 directed to an apparatus, but not limited to an apparatus comprising the
sealing body of claims 3 - 18

No required additional search fees were timely paid by the applicant. Consequently, this

International Search Report is restricted to the invention first mentioned in the claims; it is
covered by claims Nos. 3-18

8 22, WIPO PCT UNION =HIZAtE 0A Atell.
First Sheet (3) 232 YA
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DOCUMENTS CONSIDERED TO BE RELEVANT
(Citation of document, with indication, where appropriate, of the relevant passage(*),
followed by category and claim(s) No(s))

(1) US 5332238 A (BORUCKI G) 26 July 1994, cited in the application
*column 2, line 1-27; figures 4,5*
Category: Y Claims: 1,6,7,9
*column 7, line 32-55*

Category: X Claims: 18

(2) US 5784054 A(KENT JOEL C ET AL) 21 July 1998; cited in the application
*column 6, line 61-65; figures 1,2,4,8, column 7, line 35-65*
Category: X Claims: 1,6,7,14,15,18

(3) US 4816811 A(BOGATIN ERIC L ET AL) 28 March 1989
*column 4, line 57,58; figures 2-4*
Category: A Claims: 1,9

(4) EPO0 740 264 A (GORE & ASS) 30 October 1996
*column 8, line 7-10; figure 1; column 9, line 18-column 13, line 8*
Category: Y Claims: 1,6,7,9
Category. A Claims: 2, 18

18 23. WIPO PCT UNION = XIZ: At

AANEDAN At
Second Sheet && 2IE2=d

(3) Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

The guestion whether the claimed invention appears to be novel, to involve an inventive step
or to be industrially applicable have not been examined in respect of claims Nos. 1, 2
because:

No ISR has been established in respect of the claim(s).

(4) Lack of unity of invention

The requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is not
complied with for the reasons given in the ISR. In response to the invitation to pay additional
fees due for searching under Article 17(3)(a), the applicant has not paid additional fees.
Consequently, the parts of the international application relating to claims 3- 18 were the
subject of this opinion.

J18 24. WIPO PCT UNION =HIEAtAGHA Afell.
Cover Sheet (3) &4, (4) €Yo ¢y
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(5) Novelty, Inventive step and industrial applicability

Novelty (N): Claim(s) 3-17 Yes
Claim(s) 18 No

Inventive Step (I1S): Claim(s) &, 10-12 Yes
Claim(s) 3-7, 9, 14-18 No

Industrial Applicability (1A): Claim(s) 3-18 Yes

INDEPENDENT CLAIM 3

Document US-A-5 332 238, which is considered to represent the most relevant state of the
art, discloses (cf. relevant passages indicated in the ISR) a device from which the subject-
matter of independent claim 3 differs in that the elongate sealing body is an elongate gel

body.

The problem to be solved by the present invention may therefore be regarded as finding a
suitable material for making the elongate sealing body.

The solution proposed in claim 3 of the present application cannot be considered as involving
an inventive step (Article 33(3) PCT) for the following reasons:

EP-A-0 740 264 (cf. relevant passages indicated in the ISR), discloses such a sealing body
comprising a silicone elastomer, namely a sealing body made of a composition comprising a

gel.
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10.

Jl=4d9Y- &8 JIH= HOH(CMP)

BIEHM AXt= DA 20 1O 220t O8sE 0 JA, 22 S22 SxE Mo fIst
AOIIHS Al &0l M2 ZetEICE 0lddet A0t BE 2 CMP (ChemicalFmechanical
polishing, 3tat& DJIAHA AONN 25t =2 0IFHXIMH, 24 HEQ HEG =0k OtLlet |2
FAo HESNME 28 Z2UE UHEHUWEZ, CMP= EH?-O ol M0l OIRXN = U
—‘?‘—é.ér'— JI=0ICt CMPE= tetE J|2%t JIHE JIFE SAI0N MESHH JIEHS HESE A
= M'OC'E CMP2l Ol E <Iotd 3t&td A0 S =20 EHOF OlaHor 24X O0ICH WetAM, OIGHAHIA

1, 5] Bt&H

=8 =20 SAMXS0l =0tXl Z2L CMP J|+
0

I_ _| |
OlohOll Z2Rset JI=HQl otstd JHE S0l ot £H6t DA+ SHALH

10.1 CMP&t 21210}

BtEX Jl=0l Z2H6HHAM

x

= DIM&EE NEsHEe2 0IF0 XD A 0l 1ot HESt
J

(Planarization)2l =240l SJtotd JALH, E=Xd EHEEHEE SIotE 28 multilevel
interconnection %, B0t O HE &2l photolithography &2 & Q1§ dof 2ME ol Zot)|
et HWESM AAAM HE RES o2 CMP (ChemicalFmechanical polishing)OICt. &HE 3=

&2 AAWAN HESH (local planarization ) 2 wafer & HEWAN2 ZHES (global
planarization )22 2E% £ U=dl, global planarization2 fIoiA= CMP 20| 26t off 2
OICt. CMPOt &0l HE%IDl |IiA IBMOIA ARSIl AIESH 242 90EH =SEH0ILY, =6t
H X S HEZ/UL=E AIAZRH 0L BIEX ASF0AN HESS HRA0| U=sIt &

% RUCH HES= local planarizationdt global planarization@ 2 ?22& £ U=0l, BEM =38
OiMeE R0IH dHXMO BESIE 0IRXIS= global planarization 8 &It =R atC.
M-3
ILD 2
M-2
ILD 1
4 M-1
Wplug LD 0O

Thermal Oxide

D S

Silicon Wafer e )
theon et T1'TiIN Barrier

Polysilicon gate

Jg 1. EEs S0 H8EHN ¥2 BeX Os #AX2 HH,
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Tungsten Plugs

LTO
SOG

TiINT]

MI

as-deposited

local

global
g 3. et E3%
as-deposited ; &2 &

local ; =X 0 HEtSIIH OIF A &EH. =

global ; A0l MHANMAS B2 OIF & &EY.

0x
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10.1.1 CMP (Chemicalmechanical polishing) AN A 82| 314

CMP AIAEIE2 3N G2 &2 74 QA4S A HESI OIRMOF & A0IHE XIXIo=

rl

0IH Kl (3l E), HOF LoLi=E A0 HEDJF XX EHE HOlE, S2lX sd Al 422
st e ot 2, AoIHLE H0F 220 ot A LoiLisE MO THE,
2E AlIZH AFESHAH EIH Eottl= At HES +FHE s2l)l |5t EstE HE H8HsE 98 3%
NES= 2C00MHE, |dte Az e & A0 oS =X &5t 20 S8 AlES
Z & 5tJ| f8 End Point Detect system, 00 A &l= &2l & NEUES NHHO 2 S30t=
=25 S0IC0h

CMP Slurry
Patterned Wafer Pressure
CMP slurry Conditioner
Disk
Pollshlng pad '

Polishing Pad

Conditioning Disk

2 4. CMP AlAE JetE

10.1.2 CMP 2| 21 &

CMP2 &%= Al HH =& S Altot=L2t 0 AX0A SA0tok=Lrol [Metd &2 8tCt
Hitsl=s =20 Uetd= A &89 CMP @ =5 CMP2Z UA O &It |2 =282 Sio2 ,
BPSG, PSG, TEOS, Si3N4 S0| J2H, 25 =& 2 Al, Cu, W, barriers 2= Ta, TaN, Ti, TIN &
Ol=2 £&350| UL
A0t P2 A (structure)0ll 2 =22 ILD (interlayer dielectrics), IMD(intermetallic dielectrics),
PMD (pre-metal dielectrics), STl(shallow trench isolation), via, damascene S0| LCt.

10.1.3 CMP Ol Al & DSt 2XHES

CMP 2& = 24 D=8 JotAl %= Z&2 UGt 08 558 A4HEY, JBHEQI BHEX
CMP 38 S 20ig = U=s SMEB=S0| LEIU UCEH 1 S0AH JtE 828 2HIE BHe A2



dishingt erosionOICt. Dishing2 H2 @S F20HM =2 2EE = 8422 HOISEDL
AUECZ WE 220 G2 “E220 HIoIH WANSIHAN S0tAH 0l S48 LSttt
Erosion2 Ct£=2| &2 featureE JIXIS A Mg CIE A0t S42 Jtkl= 20| Bt=610] B2 & o
U= =S ZEoteE HORHUA, BHE BHEE 2201 &2 featureE A= 2200 ISt &2
featureE JiXl= B2 WE 220 AT IHol= a2 XA
c 5 <
c < 2 N
o prar] RIS i m
-g B ) (0] O o _8 [)]
| © o) =} g g = © S
c|l o ) B 9 g Fo oy © 2
£ 2 & ol 8 g 3|E cl 9 @
o O o = =R £ o e
ol = S > o| Ol 3|¢c L5 ©
al O i Ol O O Jle ol 2 —
= =
Y v M v _ | e

Dishing in

(1) — Not represented: Different type of delamination, different type of erosion profiles, different type of corrosion, different type
of scratches, Different type of contamination (Slurry residues, particle, chemical contamination)...

(2) — Cu puddle is a consequence of a defect already existing before Cu CMP. It can have been generated by many possible
operations including previous level CMP

1& 5. problems in CMP process

_1& 6. (1) Dishing , (2) Erosion
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10.2 CMP Mechanism

CMPOIl 2ot BEeIE OIFR XK= Jlzts Os 8 7.01 UHEY AHE A 6HAHZ =2

JtsotLt.

Slurry Bulk

Slurry / Wafer Interface

Ul
\ &
¢ \/

Fig. 2.3. The five-step surface kinetics model [2.31]

_1& 7. kinetics model in CMP process

step i) mass transport of the reactant from the slurry to the slurry/wafer interface

step ii) adsorption of the reactant to available surface site

step iii) reaction between the adsorbed reactant and the specific wafer surface to form an

altered wafer surface layer

step iv) mechanical removal of the altered wafer surface layer

step v) mass transport of removed material to the bulk slurry

step vi) repeat i) to v)

step i), v)= mass transport SHZ A slurry bulk?t 20| Zl= stepOld, step ii) WAl iv)=
interface Ol 2l 2+2 SHOICH A XM =Z CMPO 28 AOIE LoLi= S H = interface OIA2 Bt
S0l 28 210112, mass transport SH= XESHOZ B0l LdOLED| foiM Z st SHAHOICH
interface OlA 2l BtE = step ii)2t step ii)0IM tStE BHS0l LOHLIMH, step iv)0llA 2SH Bt
222 2ot HEE HUEH0l =2Z22 MAHECH step v)OIA MHE =Z0| bulk 2 =HatE
interface0l A HMAHEIO, bulkMiM= BES0 &D1atJ| 8 reactantsI)t HHSZ S=E( BIS
AEHMOZ dUHU= A0l step i)OILCH.

2
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10.2.1 CMP ZF 0| & mechanism

CMP= 1 &0t =Z0| 220Ul [etA A0 mechanismOl XHOIJF =ACH AOtot=
Metd A =2 4520 RESEA =542 L= AM 1 ¢0F mechanismE &g =+
ULH.

ttst =0l

10.2.2 Oxide CMP mechanism

Oxide CMP= high-k dielectrics®t lowk dielectrics JI U2
2 X2 = Colloidal silica , fumed silica, Ceria(CeO2) Jt == At
HOZAN Zel SF0M Ol &L

Oxide CMP 0l Al 2 gtatBts ©H = reactanttl 2/t A8t E0HQ JHE, = HM oxide O
hydroxyl group2 Z& Al oixdell Z&s “=ZolH oA =0, =
Sl ¥ 2 XNIoot= 2cl&d MAHA SHAHIL FH=HAH CMPIE OIS &ICH

n o
I
»
c
<
10
©
T

Si_O_Sisur +H20 — 28|OH_

Si0; Abrasive

Si0, layer

Z1& 8. oxide CMP mechanism for SiO»

10.2.3 Metal CMP

Metal CMP mechanismOl A2l 3tst Bl22 oY 2% =EO
SHAHDL OIRZICH Ol ORI SelECR BSE o H
OIFZICH =cl& HAHMAME S22l e =20 26t MM EHUM AUECRE =2

FEo fSEHLO0l A0 L A0 2ol MAHECH, OIENA MHE 2E0= 2SEH20] 4
aHYU0 =5 =0, sluury =& reactant2t =50 st&ECxz BIEotH CAl ESEHZO0I
SHECH 0lefst NP BI=E0F =2 R2BH 2501 MAHEO, EESOE OIREICH LN OoZ
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=520 ESEi20l 2% XMEC softoat22 S SH polishing MM ESEI2H2] polishing
ratedt O B2 22, polishing 55 SJtAIZIJ] 2ol oxidizing agentE &JIot{ SFSEHL &4
=T E SIHAIZ1D1 & StCth.

2 SEH (Passivation )

=% HH selflimiting corrosion0fl 2|8t B590| 45 = SAMCRZA EIHOZ HHL =
2392 A590ICH.

Ex) alumina on Al, Cr. Os; on stainless steel

10.2.4 Cu CMP

2% CMP S Hidlieg =2 AFE% 10 Y= Cu CMPE A IHE®, Slurry for Cu CMP  based
H202 @I Metal CMPOIlA 2] BHS

Al[1] Cu — Cu+2 + 2e-

Al[2] H202 + 2e- — 20H-

[1]1+[2] ; Cu + H202 — Cu+2 + 20H- — Cu(OH) 2

Cu(OH) 2 — CuO + H20 ;

HU

=
=

ro
Rl
1o

=
e

S0l Cull £SEHZQI CuO =0l 41, 4= Cu0 & = X<
cicl S2 A0tMet =S HE0 2o ScIH 22 M A &ttt

=] 3
=

0 ¢:
[ =

E@&B@L'ﬁﬂ layer

-

- pad
a raswe-; .ﬁ.

=

2 9. metal CMP mechanism

—

rotation
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10.2.5 S 4\ (corrosion)

Ct. metal CMP systemOllAl HHE SEHZ=
2, & =501 2oilEH ol (dissolution)

£ 2 Metal CMP B0l

T/ =

_I
anode % cathodeldt 2 AEUS H, anode()ilkl s;a} 2,
El1) cathodeOlA S2PtE0l LHUA 3= 0180 2H52=2 SAEC CMP systemOl A
anode? cathodedt RotXl %= 220 &&= WE =9, A0 OIF A A EESH Hi A pattern
£=Z0 anodelt EHE N lineOl 2AHXI= &, spacer 10l Z2XHM =501 &3 HEE =
QULCH.
Anode : M—M+ + e-
Cathode ; O2 + 4H+ + 4e- — 2H20 , 2H+ + 2e- — H2,
02 + H20 + 4e- — 4(OH)-, M+ + e-—> M, etc
10.2.6 22! AWM A (corrosion inhibitor)
Cu CMPOIlA S35l 528 4 2A0ICh Cus =201 EMote HollE SHZUHM 240 330l
Ftote 2 24 AMYMIt 400 HE H0l MBS D Ues 24N M= BTA (benzotriazol)
HEHO Cu sitetl Z2&0t0d A2 YXdtES St= BI2{LISO0IC.

C6H5N3 S= At&0ot(,

Anode
Cu—~CLE 426
Cathode:
NOg +3H 426 —=HN O, +H, O
NOy +4H"+38—=NO+2H, 0
Oz+4H +4e—2H:0

®

Cu

Fig. 5. The schematic localized corrosion mechanisms ol copper CMP in HNO3-based slurries

(a) corrosion in HNO3-based slurries
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T-H. Tsai, 5.-C. Yen/Applied Surface Science 210 (2003) 190-205

Cu(NH)™

S - .@

H;O

WS T e
@ CGed @;

Anode:
2CU+H; O~ CL; O+2H*+28
ClpO+H 0205 +20H +2¢
Reaction and complex: J U
Cu AN He—~CU(N Ha )4 ‘. el
CLyO+2H +2NH;—=2CU(NH3 ) +Hz 0 i
Cathode: e

CLE 42N Hg +E—=CU(NH; ),

0,+2H,0 +e—4 OH"

Cu

Fig. 7. The schematic localized corrosion mechanisms for copper CMP in NH,OH-based slurries.

(b) corrosion in NH4OH-based slurries

& 10. corrosion in Cu CMP

10.2.7 BTA (benzotriazol)

Cu CMPE

LS
FAE Hlote HE = 80

Z&oti

Benzotriazol CgHsN; | (e

>.
ro

J

slurryOilA 201 AtE&l= 24 SXH. =X

A

N
F?ﬂH]

Cougk it bond

iy pge i b0 ad

W G surface

Megsl from Fang, Disen, Lynch C Mz, FB Lultfahrsiferscnung BMFT-LB.LHF BXS0G AN A - g

=31k =fm

& 11. BTA structure and mechanism as a corrosion inhibitor
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10.3 Z dI0IE XHi(chelate agent), 2|2t = [l ¥ Xt (BEfii F), ligand]

3 2ol &

rr

Xt

]
OB

S ot

on
il
rr
ML

ol £

2
0
rr

zH 2 (854, complex) H0HM SAJAX0N 2

X
2 O0IEE tE= 2I2tEE LS

[C 0(NHs)e]l Cls, Ks[FeCls] , [Cu(NH:CH.COO)2] 0l QAU A, NHs, CI, NH.CH.COO Jt 22t
&3 X2 Co3+, Fe3+, Cu2+ st ZeE 02 L= B2XAZ A 2l2tE0(0H

Ol[[H NHsz 2/ N, Cl, NH.CH.COO-2l N & O2 Z0| S0 A& Zeotl Use el2= S2

FAE A= XSt BCh £ 1Sl 22t S0l 204 o1&l el EXAE IOHE A2

Oeiltelel24tE [ ZERfAF] £= Zdl0IE cl2tE et BHht.
SN0 ZO0IE MO Z2etet dEiel === Ze0lEStL

ro
Q

=50120 SAIO BRI

o

Ot2l NH2CH2CH2NH,, S4&H4H0[2 OCOO0CO2 St # 0|
NE 2 014 JHXl= el2tE

rr
m O

ex) Ethyldiaminetetraacetic acid (EDTA) CioHisN2Os ; 602 2I2tE JXE JiXle 2l2AE=z M

=24 ZdI0IEE Bt=0

T oo 2

12 12. EDTA ZH0IEE S48 2%
213 01E 3t82, 240l E [chelate compound]

10.4 =dicle X 2&

10.4.1 {(zela) potential

OlA, A HHO| HACZLREH dBINOZ 0|22
MotE 9 =Ch Oledst HH
(ion diffusion layer),

U XIF U A &L= 2ERIN U= &
oA & n fixed layer

5 2 =
M52 Zat5t)l INA B 22 JINE 0IRS0 FH0l 2ESHH &

é
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OHAN pulk Kl =& PHIE 201 =0 MIIE2 H&F Ul A, ion fixed layer= 2 Atet 20|
Ol=0ot1l, ion diffusion layer2l 2£It 201 & 0/=04l, ion diffusion layer LHOIA 1 ZHE
sliding surfacect1) dt=0l, "Zeta potential'2 sliding surfacetl A2l ®I|& ZHAEZ X|& 60,
©2= mVOI|Ct. Zeta potential 2 pHS &HolMe =52 &010H pH2 Mol =<2 S0l
ool 2AGHH S8 HHEHM 22 HHIHAES2 &I 2ot &S &H=Ct. slurry LHOIA
abrasive2l oIEHH FEH=2 F= =R ROIOICH slurry Xt = = slurry X2t
{potentialO] 22 F2S0|H, potential =2 =5 M=z BHEtE0| &#EZ06t10, A2 U2 230/
o120l X E58HA EICh. slurry FXH2F 10| 2 ZSHCHH slurry LHOIA & A2l EAHOL LKA &l 0
aggregate &= agglomeratedt 4% polishing EHH =42 FHU ZESIS0] LKA
=ICH

SIE=3
=2
.LLD‘_:|’

+ Stern Potential
# » Nernst Potential

>

1

potential

11

Sliding surface
— bulk

particle

lon fixed layer
lon diffusion layer

1 T O T O N OO O A A |

distance from surface

_1& 13. Schematic of the electrical double layer formed between a solid wall and an electrolyte
solution.

10.4.2 Aggreate & Agglomerate

Particle ; single solid sphere or other geometry

1) aggregate ; multiple particles chemically attached to each other (chain), primarily via
siloxane bonds

2) agglomerate ; particles and aggregates come together into closed- packed clumps due to
entanglement, drying, and coagulation, denser than the surrounding solution

3) microgels ; aggregates link together and form 3D network with water trapped within

©Q o° stseel
0©%o 8@)

Particles Aggregate Agglomerate Microgel

Ref.: R. ller, Chapter One , “The Chemistry of Silica”,
John Wiley & Sons, 1979

_1& 14. Aggregate and agglomerate
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10.6.1 &\ ==& (hydrophilic)

=(hydro- )& At&tol=(- philic), water- loving

Z XA LHol &

Ju
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Kl
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oJ

Rl
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nr
i
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Ju

£ JtXl

t
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ESDN

Ju

; 0l=3t
. ex) - OH, - NH2

Kl
]

il

M0

I

Kl
Ju
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iy
J)

B
AK
ol
o

10.6.2 2=~ (hydrophobic)

=(hydro- )2 0I%ot=(- phobic), water- hating

ol
Rl
ok
H0
X0
nr

i

H
1

i

Kl

20l

|
(=

Ol LtEtL =

un

22X
==

bl

A4S
=&

(nonpolar covalent bond)Z2

(C8H18)

b

wl
ofr

ex) Ol EH(CH4) Lt

10.6.3 & 0H (amphiphilic)

OICt.

& (amphiphilic) =&,

HH & A HMl(surfactant)

“£E JHAICH

0
0
nr

ol
Al

K

i
KIr

10.6.4 3 ™ & 4 Xl (surfactant)

o]

ol
IH

Kl

#r

g4 M2l polar group

[ AUS W, HH

FC
sl

S
=

]

ol
Kl
0Kl

R

Kl

HHEEME Ot

st

~NA
==

HA =

AI2121 219

24
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&«

pc\:lar group
'.’
nonpolar group

1 16. schematic diagram of a surfactant molecule

H.O polar head
2 groups in water

H,0 %
H,0
H,0
P Ho
Ho ¥
H,0

H.O surfactant tail groups
in hydrophabic oil

oil in water

12 16. surfactant molecules in oil in water solution
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