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RECORDATION FORM COVER SHEET

PATENTS ONLY
To the Director, U.S. Patent and Trademark Office: Please record the attached original documents or copy thereof.

or numbers for multiple parties)
ASM NUTOOL, INC.

Additional name(s) of conveying party(ies)
attached?

() Yes  (X) No

1. Name of conveying party(ies): (List using letiers

3. Nature of conveyance:

(X ) Assignment () Security Agreement
() Merger () Change of Name
{) Other

Execution Date: (List 2s in section 1 if multipie

signatures)
December 4, 2006

2. Name and address of receiving party(ies):

Name: NOVELLUS SYSTEMS, INC.

Street Address:; 4000 N. First Street
City: San Jose State: CA

ZIP: 95134

Additional name(s) of receiving party(ies) attached?
() Yes (X} No

4. US or PCT Application number(s) or US Patent
number({s):

(X) Patent Application No.: 09/960,236
Filing Date: September 20, 2004

Additional numbers attached?
() Yes (X} No

5. Party to whom correspondence concerning
documnent should be mailed:

Customer No, 20,995

Address: Knabbe, Martens, Qlson & Bear, LLP
2040 Main Street, 14" Floor
Irving, CA 92614

Return Fax: {949) 760-9502

Attorney's Docket No.: NVLUS.088A

6. Total number of applications and patents
involved: 1

7. Total fee (37 CFR 1.21(h)): $40

{X) Authorized to be charged to deposit account

8. Deposit account number: 11-1410

Please charge this account for any additional fees
which may be required, or credit any overpayment
to this account.

9, Statemnant and signature.

is & true copy of the original document.

To the best of my knowledge and belief, the foregoing information is true and correct, and any attached copy

44,606
Registration No.

e ;
Tina Chen ,%______.-45;57 b January 26, 2007
Narme of Person Signing Sigrature Date

Total number of pages including covel sheet, attachments and document. 15

Docurnents transmitted via Facsimile to be recorded with required cover sheet information to:

Mail Stop Assignment Recordation Services
Director, U.S. Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450
Facsimile Numbae: (571) 273-0140
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SENT BY: NOVELLUS SYSTEMS; 4009422227; JAN-22.07 5:12PM; PAGE 2/2

ASSIGNMENT

THIS ASSIGNMENT (this "Assignment™) is entered into effective as of December
4, 2006, by the undersigned assignor ("Assignor”), in favor of Novellus Systems, Inc,, as
assignee ("Assignee"), with refcrence to the following facts and circumstances:

WHEREAS, Assignor desires to transfer all of its right, titls and interest in and to the
Intcllcemal Property identified on the attached Schedule | to Assignee.

NOW THEREFORE, for good and valuuble consideration, the receipt and
sufficiency of which are hercby acknowledged, Assignor, hereby sells, assigns and transfers
to Assignee all rights, titlc and interest, including without limitation, all intellectual property
rightg, arising out of or subsisting in the Intellectual Property, whether registered and
unregistered, and all renewals, extensions and derivative works thereof or therefrom, and
further including any and all clairas and demands it may have ¢ither in law or equity arising
out of any past or future infringement of said Intellectual Property. This Assignment shall
not waive, limit or madify any other agreenment between Assignor and Assignee with respeet
to the subject matter hereof.

IN WITNESS WHEREOQF, Assign«r has exccuted this Assignment below.

ASSIGNOR:

Acknowledged and d‘;p.-eed:
ASSIGNEE:

T
By: ‘ s

Title: E;\/P g_g 2
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NT.001 & Method and Apparatus for Bleotrochemical US 097201929 01-Dece1998 o
Iechanical Deposition

NT.001 C1 Method and Apparatus for Electroplating us 10/238665 09-8ep-2002 2003/0006147  §5-Jan-2003
and Electropolishing

WT.001 C2 Method and Apparatus for Electroplating US 106/292750 12-Now-2002 2003/0094364  22-May-2003
and Electropolishing

WT.001 CP Method and Apparatus for Electrochemical  US  09/738361 14-Dec-2000 200140042690  22-Now-2001
Mechanical Deposition

NT.00L D Method for Electro Chemical Mechanical Us 09607567 29-Jun-2000
Deposition

NT.O02 A Reverse Linear Polisher With Loadable US (5/201928 01-Dec-1998
Housing

NT.002 C m&ﬁnﬁmn -....:_mmq n“._m_.:mnEEnnrmin& s 09/576064 23-May-2000

WT.002 CP Polishing Apparatus and Method with a Us 094634059 G6-Oct-200H
Refreshing Polishing Belt and Leadable
Housing

WT.003 A Apparatus for Forming an Electrical Us 05/283024 30-Mlac- 1999
Contact with a Semiconductor Substrate

NT.003 C Method for mnﬁswﬁ‘mﬂ Electrical Contact~  US  10/0531R85 05-Mar-2002 2002/0038715 11-Jul-2002
with a Semiconductor Substrate

WNT.003 C2 Apparatus for Forming an Electrical US 11259604 25-Det-20035
Contact with & Semiconductor Substrate

NT.003 D Method for Forming an Electrical Contact US 09/877335 §7-n-2001 2002/0029978  1d4-Mar-2002
with a Semiconductor Subsirate

NT.004 A Method and Apparatus for Plating and Us 09/285621 03-Apr-1999
Polishing a Semiconductor Substrate

NT.004 CL Apparatus for Plating and Polishing 2 Us  10/946703 21-Bep-2004 2005/0034976  17-Feb-2005

Semiconductor Workpiece

TR DTS L AT RS T

6176952

G665

6402925

6076R22

6103625

6207372

6468539

4251235

6958114

6471847

6328872

:m;m Umﬁn

23-Jan-2001

FF-Tun-20035

1 1-Jun-2002

13-Jan-2004

13- Aug=200G0

27-Mlar-2001

22-0ct-2002

20=Jun=2601

25-0¢t-2005

20-0¢t-2002

11-Bec-2001

Status
Issued

Issued
Published
Issued
Issued
Issued
Issued

lssued

Issued
Issued
Pending
lssued
Issued

Published

. }mmm_._nm

R T e T T RS S L T T VR S AT RIS

AEMNT

AEMNT

ASMNT

ASKINT

ASMNT

ASMNT

ASMNT

ASMNT

ASKMNT

ABMNT

ASMNT

ASMMNT

ASMMNT

ASKNT
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Case Extension Titie ) } ApplicationMNo _ F mzwu_mﬁ 1:#:@:@5.25 Publication Date 1Hn52a Issue Date  Status Assgnee

NT.004 D }ﬁﬁEwEm for Emﬁ:m m:n wa_arEm a Cm 0994 1360 mm },:w.man_— ma_cm__éc_ ?:.__q R w_uwwr..wDﬂw mqm.}mw fmm.\m(nﬁmrclﬁr_mwmma o ,.,_W‘mf?a.tzmm:
Semiconductor Workpiece

NT.005 A Vertically Configured Chamber nsed for US 094466014 17-Drec-1595 6352623  05-Mar-2002  Issued ASMNT
Multiple Processes

WT.005 C Vertically Configured Chamber Used for S L1/288%48 28-Mow-2005 Abandoned. ASKMNT
Bultiple Processes

NT.005 DI Wertically Configured Chamber Used for us 10/041029 28-Dec-2001 200240121435 03-Bep-2002 6969456 29-Now-2005 Issued ASMNT
Multiple Processes

NT.O05 D2 Wertically Configured Chamber Used for uUs 104041058 28-Dec-2001 20020056646  16-May-2602 6384334 26-Apr-2005  lssued ASKNT
Multiple Processes

NT.007 A Method and Apparatus for Simultaneously  US 094351868 12-Jul-1995 6652588 17-Feb-2004  Issued ASMNT
Cleaning and Anncaling a Workpiece

WT.O08 A Workpiece Preximity Plating Apparatus US 094483095 1 4-Jan-20{0) 6630059 07-Oct=2003  Issued ASMMT

NT.008 C Workpiece Proximity Btching Method and U8 10/744203 22-Dec-2003 2004/0134793  15-Jul-2004 Abandoned. ASMNT
Apparaius

AT ANE &7 Wk miece Provimiy Fiching Methad and - 178 117445504 01ehps-20006 Pending ASKNT
Apparatus -

WT.008 D Semiconductor Workpiece Proximity Us 09976972 11-0ct-2001 2002/0020621  21-Feb-2002 6066959 23-Dec-2003  Issued ASMNT
Plating Methods and Apparatus

NT.010 A Method and Apparatus for Depositing and ~ US  05/373681 13-Aung-1999 G950 25-Jun-2002  Issued ASMNT
Controlling the Fexture of 8 Thin Film

WT.0L0 T ethod and Apparatus for Controliing the  US 107165673 06-Jun-2002 2002/0153256  24-Cct-2002 6837979 D4-Jan-2005  Issued ASMNT
Texture of a Thin Fiim

NTO13 A Chip Interconnect and Packaging LIS 09/358258 17-Sep-1999 6355153 F2-Mar-2002 Issued ASMMNT
Deposition Methods and Structures

WT.013 €1 Chip Interconnect and Packaging Us 104407892 Od-Apr-2003 20030164302 04-Sep-2003 Puhlished  ASMNT
Deposition Methods and Structures

NT.013 C2 Chip Intercannect and Packaging us 114293014 06-Crec-2005 Pending ASWMNT
Deposition Methods and Structores

WT.013 D Packaging Deposition Methods Us 09905335 13-Jul-2001 200243033342  21-Mar-2002 6205588 14-Jun-2005 Issued ASMMNT
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NT.018 C1

WT.020 A

NT.020 C2

NT.020 DV1

WT.020 DVICI

NT.0Z1 A

MT.21 D

NT.101 A
NWT.102 A

NT.102 CFL

.nmm_w mﬁn:maa Title

wﬁ;m:m A

TR AR BN R T T TR ra R

L SRR LT AR TR TR

}ﬂﬂH_nww_cnzﬁ_

Methods for Repairing Defects on a
Semiconductor Substrate

Methods for Repairing Defects on a
Semiconductor Substrate

Plating Methad and Apparatus that Creates
a Differential bebween Additive Disposed
on 2 Top Surface and a Cavity Surface of a
Workpiece Using an External Influence

Plating Method and Apparatus that Creates
& Differential between Additive Disposed
on a Top Surface and a Cavity Surface of 2
Workpiece Using an External Influence

Plaiing Method and Apparatus that Creates
a Differential between Additive Disposed
on a Top Surface and a Cavity Surface of a
Workpiece Using an External Influence

Plating Method and Apparaius that Creates

n Thiffarantind holinsen &L 8ilve Dieonesd

on a Top Surface and a Cavity Surface of a
Workpiece Using an External Influence

hethad and System o Provide Material
Removal and Flararization Employing a
Reactive Pad

Method and System to Provide Material
Removal and Planarization Employing a
Reactive Pad

Work Piece Carrier Head for Plating and
Polishing

Pad Designs and Btructures for a Versatile
Materials Processing Apparatus

Method and Anparatus Employing Pad
Designs and Structures with Improved
Fluid Distributicn

us

us

us

us

us

us

Us

us

us

us

us

09/534704

10/4257383

0740701

11/436857

1OM358923

117200767

OWYES531

104716114

09/472523

09/51 1278

09/62 1965

24-bdar-2000

29-Apr-2003 20040035709

18-Dec-2000 20020074230

17-May-2006

04-Feb-2003 2003/0 146089

09-Aug-2005 2005/027%641

18-Noy-2003 20040102049

27-Dec-1999

23-Feb-2000

21-Ju-2000

26-Feb-2004

20-fun-2002

07-Aug-2003

22-Dec-2003

27-May-2004

FilingDate m.n_u_ﬁu:a;io w:w:_nm:o: Datg wmwn:ﬁz.u

TR greutad o HEk gt S Sep e b R S SR F R A0

_m.mmmﬂﬁ

6534116

6612915

6413388

B4 13403

Tasue Date

2d4-Jun-2003

18-har-2003

02-Sep-2003

02-Jul-2002

02-Tul-2002

IR

Status

..__.mmwbmn

SRR E RIS T

Is5ued

Abandoned.

Issued

Pending

Abandoned.

Pubtished

Issued

Abandonad.

Issued

Issued

Issued

}m?_HZﬁ
ASMNT

ASMNT

ASMMNT

ASMNT

ASMMNT

ASMMNT

ASMNT

ASMNT
ASMNT

ARMMNT
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{Case Exteasion Title h__%_u_m_nﬁza:Za FilingDrate  PublicationMo  Publication Date PatentMo  Issue Dakte  Status Assgnee

TIITEMRT Eadl- i ciuie Ny s i b5 Hh T L R U A AT S T I LIRS

NT.102 D Pad Designs and Structores For a Versatile  US 10152743 23-May-2002 20020130034 19-Bep-2002 m._.._u:m?ma ASKNT
daterials Processing Apparatus

£ T LT e R R T T T T S A T TR I S TR IS T e e s e ey S e i e e e e e S e i e e e e T L e T T L TSR ey SIS DT ey

.Z.._J.Em} w..__n&m@n_Emmnmmo_::__uawa_.m.mmmnmm:ﬂ Gmm_m_.___mnhmmm am'bﬁnumcc: _mumhm:_m E.?.F?Mc:mmmmﬂnn }mr___ZH
Planatization and Process Utilizing Same :

NT.104 A Anode Assembly for Plating and S D9/568584 11-May-2000 6478936 12-Nov-2002 Issued ASMNT
Plararizing a Conductive Layer

WT.104 C1 Anode Assembly for Plating and Us 104914450 10-Aug-2004 2005/0040049  24-Feb-2005 Fublished  ASMMNT
Planarizing a Conduoctive Layer

WNT.104 2 Anede Asgembly for Platieg and US /251377 20-8ep-2002 2003/0015435  23-Jan-2003 6773576 10-Aug-2004 Tssued ASMNT
Planarizing a Conductive Layer

NT.105 A Device Providing Electrical Contact to the  US  09/685934 11-0gt- 2000 6497800  24-Dec-2002  Issued ASMNT
Surface of a Semiconductor Workpiece
during hetal Plating

MNT.105 CI Device Providing Electrical Contact to the  US 104302213 22-Nowv-2002 2003/0070930  17-Apr-2003 Published  ASMNT
Surface of a Semiconductor Workpiece
during hetal Plating

e
[

1 Sieciiiial ©
Surface of a Semiconductor Waorkpiece
During Processing

WT.I05 C3 Device Providing Elecirical Contect to the  US  10/4359320 10-Jun-2003 2003/0217932  27-MNow-2003 Published  ASMNT
Surface Workpiece During Processing

NT.105 C4 Device Providing Electrical Contact o the  US 10459321 10-Jun-2003 2003/020%445  13-Now-2003 Published  ASMNT
Surface of a Semiconductor Workpiece
During Processing

WT.105 C5 Device Providing Electrlcal Contact to the  US  10/826219 lé-Apr-2004 2004/0195111  07-Oct-2004 - Published  ASMNT
Surface of a Semiconductor Workpiece
During Processing

NT.105 Ch Device Providing Elecirical Contact to the US  11/123268 05-May-2005005/0269212-A4  05-Dec-20035 Published  ASMNT
Surface of a Semiconductor Workpiece
during Metal Plating
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’ Case Exiension ﬁ:n

}@ﬁznmﬁ_ozz_c

FilingDate _u:w_unm.”_a_nz_o

NT.107 D

NT.168 Cl
NT.108 C2

NT.109 A

NT.110 A

MT.110 Cl1

NT.200 A

NT.200 CI

MT.200 C2

NT.201 AUS

NT.201

T ST Es ]

?_Hmu._cnm 0 ?E:_ﬂ_mnﬁ__a_umﬁ ?_ﬂm_
Coating Over the Top Surface ofa
Patterned Substrate and Layer Struciure
wiade

Thersby

Nowel Conctuctor Structure for bulti Level
Metallization

Movel Conducior Structure for Bulti Level
Metallization

Method of and Apparatus for Making
Elecirical Contact to Wafer Surface for
Full-Face Electroplating or Electropolishing

Anode Designs for Planar Metal Deposits
with Enhanced Electrobyte Solution
Blending and Proces of Supplying
Electroiyte Solution Using Such Designs

dethod of m:w_u:_;: g Sofution for
Rlartinchamitca!l Prncosses fom Doadhle-

Cavity Electrode Housing
Method and Apparatus for

Eiectrodeposilion of Uniform Film With
Minimal Edge Exclusion on Substrate

Method and Apparaius for
Electrodeposition of Uniform Film With
Minimal Edge Exclusion on Substrate

MWethod and Apparatus for
Elecirodeposition of Uniform Film With
Minial Edge Exclusion

Method and Apparatus for Controlling
Thickness Uniformity of Electroplated
Layer

Method and Apparatus for Controlling
Thickness Uniformity of Electroplated
Layer

LR e

Cm

us

us

us

us

us

us

s

us

us

H.__.__.wau.m_qq

10663318

117302563

09/735546

09845262

10/784191

0%/760757

10/460032

11/225613

D9/855059

10/869830

e

30-Tan2006

10=-Jun-2003 2604/0052930
12-Drec-20035

14-Dec-2000 2001/0035354

01-May-2001 20020162750

24-Feb-2004 20040163963

17-Jan-2001 2002/0053514

11-Jun-2003 2003/0209429

§3-Sep-2005

15-hay=2001 20020079230

18-Jun-2004 2004023 1994

P

Publication Date

18-Mar-2004

01-Mow-2041

07 -Mov-2002

26-Aug-2004

09-May-2002

13-MNow-2003

27-Jun-20{:2

25-Mov-2004

PatentMo

I R T L TS T S TR T TR IS N AE B S

89747459

6482307

6695962

G6510190

65942780

652946

Issug Date

mﬁmEm

}mmouan

13-Dec-2005

19-MNov-2002

24-Feb-2004

26-Aug-2003

13-Sep-2005

1 2-0et- 2004

Issued

Abandoned.

Issued

Issued

Published

Issued

Issued

Pending

Essued

Published

ASMNT

ASMNT

ASMMNT

ASMNT

ASKMNT

ASMMT

ASMNT

ASMNT

ASMNT

ASMNT
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FilingDate

Case mﬁmﬂw._nﬂ Title

Z._,.Mcm Al _an_,..ﬁ@n_ m.qmnﬂ: for w_.onmmm;w us
Semiconductor Wakers

NT.202 C1 Integrated System for Processing us
Semiconductor Waters

WNT.203 Carrier Head for Holding a Wafer and Us
Allowing Processing on a Front Face
Thereaf to Occur

NWT.205 Al Workpiece Surface Inflrencing Device s
Designs for Electrochemical dMechanical

Processing

MNT.200 Al Electroetching System and hethod us

WNT 206 D Electroetching System and Method. Us

NT.209 Al Wask Plate Design s

NT.210 A Edge and Bevel Cleaning Process and s
System

RMT XIS T Edne and Bevel Cleaning Bosepes and e
Syslem

NT.21Z Al Plating method and Apparatus that Creates  US
a Differential between Additive Disposed
on & Top Surface and a Cavity Surface ofa
Workpiece using an indirect External
Influence

NT.213 Al Method and Apparatus for Avoiding Us
Particte Accomulation in Electrodeposition

NTZI3 D Method and Apparatos for Avoiding s
Particle Accumulation in Elecirodeposition

NT.214 A Electroetching bdethods and Systems Using  US
Chemical and Mechnical Influence

WT.214 C1 Electroetehing Methods and Systems Using TS
Chemical and Mechnical [nfluence

WT.215 CPI Method and System to Provide Electrical us

Contacts for Electrotreating Processes

G@..J@mm mq
117245917

18043636

18302755

09341622
L1/054053
09960216
L0A051753

09/919758

U9/982558
1157297
104117994
10/596163

104282930

27-Feb-2001 2002/0088543

11-0cE-2005

08-Jan-2002 20020151257

21-Nov-2002 2003/0121774

23-Apr-2001 2002/0153097
03-Feb-2003 005/0145489-A
20-8ep-2001 2002/0121445

15-Jan-2002 2002/01556438

r—

Fy L L ey e e
el THR I A ld AT

=
-al
-

fel

31-Jul-2001 20020020628

17-0ct-2001 2002/3139682

10-Feb-2005 2005/0145484
O5-Apr-2002 2003/0178319

22-Nov-2004 2005/0133380

28-0ct-2002 2003/0089655

11-Jul-2042

17-Dct-2002

03-Jul-2003

24-0cf-2002
07-Jul-20035
05-Sep-2002

24-0ci-2002

e dNET

=
o

21-Feb-2002

03-0ct-2002

07-Jul-2005

25-Bep-2003

23-Jun-2003

15-May-2003

PublicationMe  Publication Umn_m wmﬁ:_Zo

R T T AR e S e e ST S R TR

mmm mm mw

6716034

6832630

6777338

6932896

6321409

Hmm:_n ﬁ_mﬂn

11-Oct- m_n_cm

08-Apr-2004

08-Feb-2003

17-Aung-2004

21-Feb-2005

23-Aug-2005

23-Now-2004

mEEm

Issued

Abandoned,

Issued

Fublished

Issued

Published
Published

Issned

[ssued

Published

Issued

Published

Published

}mmmsnn

ERFLE LR e & e SRR 3

}mgz.__,

ASMNT

ASMNT

ASMNT

ASWNT
ASMNT
ASMNT

ASMNT

ASMMNT

ASMNT

ASMNT

ASKNT

ASMNT
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NT215 CP2  Methad and System to Provide Electrical ~ US  10/262911 0ct-2002 200
Contacts for Electrotreating Processes

NT.215 CP3 Method and Systern to Provide Electrical US 10/283025
Contacts for Electrotreating Processes

NT.216 Al Method of Sealing Wafer Backside For UsS 099106846
Full-Face Electrochemical Plating .

WT.216 C1 Method of Sealing Wafer Backside For US 10788926
Full-Face Electrochemical Plating

NT.217T A Polishing Apparatus and Method with Belt  US  0%/880:730
Drive System Adapted to Extend the
Liefetime of a Refereshing Polishing Belt
Provided Thergin

NT.217 C1 Polishing Apparatus and Method with Belt  US  j0/252149
Drive System Adapted to Extend the
Llifetime of a Refreshing Polishing Belt
Provided Therein

MWT.217 €2 Poliching Anparatus and Methnd with Belt IS 10/295197
Drive System Adapied to Extend the
Llifetime of a Refreshing Polishing Belt
Provided Therein

NT.220 Al biulti-Step Electrodeposition Process Us 10201604

NT.Z20 C1 dMulti-Step Electrodeposition Process US 115232026

WT.224 Al Fabrication of Semiconductor laterconnect  US 104264726
Structures

NT.225 Al Plating bethod and Apparatus for US 99951193
Controlling Deposition on Predetenmined
Portions of 2 Workpiece

NT.225 D Plating Method and Apparatus for US 15190763

. Conlrolling Deposition on Predetermined

Partions of a Workpiece

WT.226 A Low force Electrochemical Mechanical Us 0155828

Depaosition Method and Apparatus

ApplicationMNo

FilingDale  PublicationNe

28-0ct-2002 2003/0089612
28-0ct-2002 200340089598
20-Jul-2001 2002/0127956
75-Feb-2004 20040166789

12-Jun-2001 2002/000955%

20-Sep-2002 2003/0022605

13-Now-2002 20030096561

22-Jul-2002 2003/0038033
20-Sep-2005

03-Cret-2002 20030032373

20-8ep-2001 2004/012408%

26-Jul-2005 2005/0258046

23-Mlay-2002 200370064660

Publication Dafe PatentMNo

Issue Date

_mu?HmurMc:u
1 5-Mlay-2003
12-8ep-2002
26-Aung-204

24-Jan-2002

30-Jan-2003

23 -May-2003

27-Feb-2003

13-Feb-2003

01-Jul-2004
24-Mow-2005

03-Apr-2003

6855037

GOEEG3

6464371

GO04988

G9326T9

5946056

6921551

15-Feb-2003

24-Jan-2006

15-0ct-2002

12-Ang-2003

3-Ang-20015

20-8ep-2005

26-Tul-20035

Status

Fublished

Issugd

Issued

Issed

Issucd

tzsned

Issued
Published

Published

Issuad

Published

Published

Assgnee

ASMNT

ASMNT

ABMMNT

ASMNT

ASMNT

ASMMNT
ASMMNT
ASKMNT

ASMNT

ASMNT

ASKMT
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Case Extension

Title

NT.228 AL
NT.228 C
NT.225 A
NT233 A
NT.234 Al

NT.235 A

NT.238 A
NT.238 Al
NT.239 A

NT.240 A

NT.243 Al

NT.243 D

NT.245 A
MNT.246 A

Integrated System for Processing
Semiconductor Walers

Integrated System for Processing
Semiconductor Wafers

End Point Detection in Planar Metal
Dreposition System

Chemical Mechanical Polishing Endpoint
Detection

Electrachemical Mechnical Depositon with
Advancible Swesper

Method and System to Provide
Electroplanarization of a Workptecs with
Conducking Material Layer

Method and Structure for the Thru-bask
Contact Electrodepaosition

Endpoint Detection in Chemicai

[N} P aear .
Adambaninal Balichinm Suefoem
SUSTOIIITI LN g meEEt

Electrochemical Edge and Bevel Cleaning
Process and System

Method and Apparatus for Planar Matrial
Removal Technigue Using Muiti Phase
Precess Environment

Method and Apparatus of Monitoring and
Controlling Foree Appilied on Workpiece
Surface during Electrochemical
Mechanical Processes

Methed and Apparsius of Monitoring and
Controlling Foree Applied on Workpiece
Surface during Electrochemnical
Mechanical Processes

Meiod of Optical Metal Planarization

bethod and Structure fo Reduce Defects in
Integrated Circuits and Subsirates

Us

us

s

s

us

us

Us

us

us

s

104369118

11/452608

10/0174%94

09976469

10/288558

104032219

10/282976

104052475

10/032318

1383406

10/122646

114280540

10/637731
107358565

18-Feb-2003 2003/0166382

13-Fun-2006

07-Dec-2001 2002/013474%

12-0ct-2001 20030073319

04-Nowv-2002 2003/0106807

21-Dec-2001 2003/0139053

28-0ct-2002 2003/008043 1

17-Jan-2002 2002/0173225

21-Dec-2001 2003/0116444

06-har-2003 2003/0168351

12-Apr-2602 2003/0154366

15-Now-2005

08-Aug-2003 2005/0029123
04-Feb-2003 2003/0160326

PublicationMo

Publication Date

e S AT L LR EER TR

04-8ep-2003

26-Sep-2002

17-A4pr-2003

12-Jun-2003

2d-Iuf-2003

O1-May-2003

21-Nov-2002

26-Jun-2003

1 §-8ep-2003

§6-0ct-2003

1&-Feb-2005
28-Aug-2003

TR RS ST A S e n Ty

PatentMNo

59944

6936154

65 TRR00

TO9TT35

6780772

0815354

6908374

6833063

7101471

6967166

6861354

Essue Date Status
13-Jun-2005  Issued
Pending

30-Aug-2005 Issued

17-Jun-2003  Issued

20-Aug-2006 Issued

24-Aug-2004  Issued

09-MNow-2004  Tssued

21-Jun-2005  Issned

21-Dee-2004  Tssued

05-Sep-2009  Tssued

22-Mow-2005  [ssued

Pending

Published

01-hdar-2005 Issued

Assgnee

AJ ?H.Z,_,
ASMMNT
ASMNT
ASMMNT
ASMNT

ASMNT

ASMNT
ASMNT
ASMNT

ASMNT

ASMNT

ASMMNT

ASMNT
ASMNT

PATENT
018821 FRAME

0756
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Case Extension Title ApplicationMo  FilingDate  PublicationMoe Publication Date  Patentido  Issue Date

NT.247 A1  Methad of Monitoring and Controlling US 10/427309  30-Apr-2003 2003/0230491  18-Dec-2003 6866763  15-Mar-2005
Film Thickness Profile during Plating and
Electroetching

NTF.248 A Advanced Chemical Mechanical Polishing  US 13197090 U5-Jui-2002 200370153245 14-Aug-2003 6722046 20-Apr-2004
System with Smart Endpoint Detection

WT.24% C1 Advanced ChiP System with Smart Us LE17784 02-Apr-2004 2006/006346%  23-Mar-2006 7097533 29-Aug-2006
Endpoint Dietection

NT.250 A Chemical Mechanical Polishing Apparatus IS 1105016 22-Mar-2002 2003/0181143  25-Sep-2003 6926539 09-Aug-20065
and ¥ethods Using a Flexible Pad and
Variable Fluid Flow For Variable Polishing -

NT.251 A Pad Tensioning Method and System ina Bi- US 10/126464 18-Apr-2002 2003/0022599  30-Fan-2003 6589105 08-Jul-2003
Dhrectional Linear Polisher

WT.251 C1 Pad Tensioning Method and System ina Bi- US 10/614311 07-Jul-2003 2004/00697177  20-May-2004 6908368 21-Jun-2005
Directional Linear Polisher

WNT252 A Electrochemical Edge and Bevel Cleaning Us 107327609 20-Dec-2002 2003/0141201 31-Jul-2003  Y029567 1E-Apr-2006
Process and System

NT 251 & iny e Drive Tustem for 2 Bi-Directions! 179 18/124A4A0 TRAPRINNT INGUANTIANT  30.Fan 3003 A53A0TS 230pr20a3
Lincar Chemical bechanical Polishing
Apparatus

NT.254 A Planar Metal Electrodeposition Us  10/201606 22-Jul-2002 Z003/0E19311  26-Jun-2003  6E671356 15-Mar-20035

NT.254 I Method for Electrochemicalky Processinga US  10/996164 22-Nov-2004 FLIS550 03-Oet-2006
Workpiece

NT.254 DV1  Planar Metal Electrodeposition US 10/995688 22-Mov-2004

MWT.257 A Distributed Contro] System for US 10/199924 15-Jul-2002 2003/3155073  21-Aug-2003 6736929 18-hiay-2004
Semiconductor Manufacturing Equipment

WT.257 Ci Dristribuied Confrol System For Us 10/697199 31-0c-2063 2004/0089421  13-Mimy-2004
Semiconductor Manufacturing Equipment

WT.260 C1 Constant Low Force ECMD Head US 1(M65d45342 02-Sep-2003 2004/0I 12760 17-Jun-2004

WT.261 CP1 Wethod and Apparatus of Sealing Wafer US 10/159295 31-bfay-2002 2003/0008602  09-Jan-2003 6939206 06-Sep-2005

Backside For Full Face Electrochemical
Plating

Stafus

Iszued

Issued

Issued

Issued

Issued

[ssued

fssned

Pending

Issued

Abandoned.

Published

Issued

ASMNT

ASMNT

ASMNT

ASMNT

ASKNT

ASMNT

ABMNT

ASMNT

ABMNT

ASMNT

ASKNT

PATENT
018821 FRAME

0757

REEL
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numn mun,ﬁ:ma: Title

Z.ﬂw.___m Al

NT.276 Al
NT.2Ts Cl

WT 277 Al

MT.278 Al

NT279 Al
NT.280 A

Al

™
\"h

WT.288 Al

NF283 DVl
NT.290 A

NT.291 Al

NT.292 A

MT.294 Al

NT.295 A

S S TR s e Sk S R T B R T R T

Special a..ﬁ.n#?.nnn mEmmnw Influencing
Device Design and Structure for
Electrochemical Mechanical Processing

Method of Electrical Contact to Wafer
Frontal Side for Electrochemical Plating

Method of Electrical Contact to Wafer
Frontal Side for Electrochemical Plating

Polishing System Employing Air Roliers

Advanced Chemical Mechanical Polishing
System With Smart Endpoint Detection

Multi-Process Podishing of Conductive
Layers

In-8itu Endpoint Detect for Non-
Transparant Polishing Member

Bleed and Feed Sysiem

' 4= o
o A craraEs o
PR o b R O H

T3 amrmean G inees T Lanien
ROTOTES nve aill L

Emﬂ_ﬂm an¢l Polishing

Defect Free Thin and Pianar Film
Depositicn

Defect Free Thin and Planar Film
Dreposition

Method of Electroplating Copper Layers
with Flat Topography

Electroetching Sysiem and Process

Process for Eliminating Air Bubbles
During Electroplating

Method and Apparatus for Reduction of
Defects in Wet Processed Layers

Weans to Improve Center to Bdge
Uniformity of Electrochemical Mechanical
Processing of Workpiece Surface

Publication Date m.m_ﬁaz__u

ApplicationNo m.m:bm_ummmn, Publicationio P! n [
US I0R671L1  14-Feb-2003 200340217927 27-Nov-2003
Us 104265460 03-Oct-2002 200370029731 13-Feb-2003
US 10/947628 21-8ep-2004 2005/00349%4  17-Feb-2005
Us 1632481 01-Aug-2003 20040087259  06-May-2004
US 104346425 17-Jan-2003 2004002368068  O5-Feb-2004
Us 10:703293 07-MNow-2003 2004/0132381 08-Jul-2G04
US /321150 - 17-Dec-2002 2003/0153246  14-Aug-2003
US 10/698872 31-0ct=2003 2004/0142566  22-Jul-2004
US ITIINAT 28 Npu 2087 INGSG085344
Us 10/379265 03-Mar-2003 20040312090  22-Fan-2004
Us 11226511 13-Sep-2003
US 10/769605 30-Jan-2004 2004/0265362  30-Dec-2004
Us 10/351924 18-bar-2003 20040007478 15-Jan-2004
US 692953 24-0ct-2003 20040182715 23-Sep-2004
US 10/M425782 29=-Apr-2003 26040195190  07-Det-2004
UsS 10/816340 3-Mar-2004 2004/0266193  30-Dec-2004

GB52208

G935203

6857947

H942346

6943112

_mm:.@ Dmﬁ

08-Feb-2005

06-Sep-2003

22-Feb-2005

13-5ep-2005

13-Sep-2005

Status

i

Published

Tssued

Published

Issued

Issued

Fublished

Issued

Abandoned.

[ssued

Pending

Published

Published

Pending

Published

Published

Assgnee

ASMNT

ASMNT

ASMNT

ASMMT

ASMNT

ASMNT

ASMNT

ASMMNT

ASMNT

ASMNT
ASMNT

PATENT
018821 FRAME

0758

REEL
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Case Extension .ﬂEn . }Eumnu:uszc. FilingDate  Publication™e Pubfication Date PatentNo  [ssue Date  Status

NT296 A System for Electropolishing and US 10822424  12-Apr-2004 2005/0133379  23-lun-2005 " Published
Electrochemical Mechanical Polishing

NT20T A Eliminating Defects during US 107638751 11-Aug-2003 2004/0200732  14-Oct-2004 Published
Electropolishing Process

WT.298 A Reduction of Defects in Conductive Layers  US 105037243 07-Aug-2003 2005/0029106  10-Feb-2005 Published
during Electroplating

NT.299 A Wethod and Structure b Improve US 10/838766 O1-Jun-2004 20040219779  0d4-WNov-2004 7129165 31-0ct-2006  Tssued
Reliability of Copper Interconnects

NT.30! AUS  Apparatus and Method for Applying US 10/984272 Of-pov-2004 2005/0100138  12-May-2003 Abandoned.
Constant Pressure during Electroplating
and Electropolishing

NT.303 A ‘ Adjustable Gap Chemical Mechanical US 10/886103 06-Jul-2004 20050118932  02-Jun-2005 Abandoned.
Polishing Method and Apparatus

MWT.305 A Method and System for Controlled Us 10902241 29-Jul-2004 Pending
Material Removal by Electrochemical
Polishing

MTI0E A hiothod and fpparsiow B L ascul Adelal 0% Ias7isonn F1Mew INNZ FNGINIIZEA] FRAMne A0AT FOOENST 34 Fop 2008 Toqued
Removal by Electrochemical Polishing

NT.307 AUS  Methed and System for Material Removal s 114011529 19-Mov-2004 Published
and Planarization

NT.303 A tdethods for Depositing High Yiel and US 10/693878 31-00t=2003 2005/0095854  05-May-2003 Published
Low Defect Drensity Conductive Films in
Damascene Structures

WT.309 A Edge and Bevel Cleaning Process and US 10/676895 30-Sep-2003 2004/0140287  22-Ful-2004 Published
System

NT.310 A Process and System for Eliminating Gas Us 10/692952 24-0¢ct-2003 2004/0182712  23-8ep-2004 7045040 [6-Way-2006 TIssued
Bubbles during Electrochemical Systemn

NT.310 DV Process and System for Eliminating Gas US 114436206 lo-bday-2006 Pending
Bubbles during Electrochemical processing

WT.312 AUS  System and Method for Electroless Surface  US 10976534 28-Cct-2004 20050170080  04-Aug-2005 Published

Conditioning

ASMNT

ASMNT

ASMNT

ASMNT

ASMNT

ABMNT

ASMNT

ASMNT

PATENT
018821 FRAME

0759

REEL
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NT313 A Electrochemical Mechanical Deposition ~ US  10/705360  10-Nov-2003 2004/0170753  02-Sep-2004
Process using Low Temperature Process
Environment

NT.314 AUS  System for Fauli-Tolerant-Fluid Level Us 10/876859 24-Jun-20i
Sensing and Swilching

NT.315 A Swstem and Method for Seed Layer US  10/732697 18-Feb-2004
Removai

NT.318 A Chemical Mechanical Polishing Method Us 10/T61877 21-Jan-2004 2005/0159084  21-Feb-2005
and Apparatus for Controlling Material
Remval Profile

MT317 Al Method and Apparatus to Deposit Layers Us 10744294 22-Dec-2003 2004/0168526  02-Sep-2004
with Uniform Properties

NT.318 A Bystm for Electrochemial Mechanical Us 11/06%9202 28-Feb-2005 20050173260  11-Aug-2005
Polishing

NT.319 A Process and System for Providing US  HWTFIERTF 05-Feb-2004 2004/0222100  11-MNov-2004
Electrochemical Processing Solution with
Reduced Orgyveen Gas Content

WT.320 A Methed of Reducing Post-CWI® Defectivity US  10/818976 06-Apr-2004 2004/0255348  23-Dec-2004

NT.321 CP Electrochemical Mechanical Processing Us 2005/001404  22-Ap-2004  2005/10536 10-Nowv-2003
with Advancible Sweeper

WT.321 1S Electrochemical Mechanical Processing TS 107830894 23-Apr-2004
with Advancible Sweeper

MNT.324 US Sysiem and Method for Electrochemical Us 111173233 01-Tul-2005 2006/0006073 12-Jan-2006
Mechanical Pelishing

WT.33¢ US hethod and structure for reducing gap fill US 11/238886 27-Sep-2003
defects

NWT.331 US tdeans to eliminate bubble entrapment Us 11/283004 L8-Now-2005
during electrochemical processing of
workpicce surface

NT332 A Method and system for electroprocessing US 11/088324 23-hlar-20035

conductive layers

Status

SRty LSRR S

Assgnes

T To=m

Published

Pending

Published

Abandaned.

Published

Published

Published

Published

Published

Pending

Published

Pending

Published

Published

ASMNT

ASMNT

ASMMNT

ASMNT

ASMNT

ASMMNT

ASMNT

ASMNT

ASMNT

ASMNT

ASMNT

ASMNT

ASMNT

AINMNT

PATENT
018821 FRAME

0760

REEL
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Case Extension

Title

_P_u_u.:nmzc:Za

= S —

NT. u__mn.__ }.Fm

NT.335 A

NT.33% Us
WT.337 US

NT.33% Us

NT.340 US

NT.341 US

NT.342 US

NT.343 US

NT.344 A

RS R AT

Conductive ?_Hmﬁ:m_m m.cq _9.___ an_mﬁm__nn
Tnterconnects and Metheds of Forming the
Same

Method and system for electroprocessing
conductive layers

Method and apparatus for subhstrats rinsing
Efficient Wafer Processing Technology

hethod of forming contact layers on
subsirates

Plating apparatus and method for
controlling conductor depostion on
predetermined portions of a wafer

Method of depositing materials on ful] face
of a wafer

wdethod and apparatus for establishing
additive differential on surfaces for
prefereniial plating

Peocess fo aﬂ&ﬁaﬁ_ﬂm na:&:n?___n

L
[ 11 -

Electrode and Pad Assembly for Processing
Conductive Layers

US 11351914

us

us
uUs
us

s

us

us

Us

Us

117185591

11/218385
11/4477368

157232718

11221060

11/313249

1142379591

117283112

114347669

FilingDate

SRS T, L T

wn_u_.nmﬂunznu

_u_:nmnc: Ummn mm__nﬁ%n chm Date m#m_Em

09-Feb-2006

i9-Ful-2005

02-Sep-2005
35-Jun-2004

21-Sep-2005

06-Sep-2005

19-Dec-2005

26-Sep-2005

L7 -Mow-2003

03-Feb-2006

Assgnes

Pending

Pending
Pending

Pending

Pending

Pending

Pending

Pending

Pending

ASMNT

ASMNT
ASKNT
ASMNT

ASMNT

ASMNT

ASMNT

ASMNT

ASMNT

PATENT
018821 FRAME

0761

REEL
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