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Applicaton Number 10, /708,694
TRANSMITTAL | Fiing Date 03/18/2004
FORM First Namad lrventor Waen-Shiang Liao
Art Unit 2826
{to be used for ai camespandencs after iniial ing) Sxaminer Name ABRAHAM, FETSUM
Total Numbar of Pages in This Submission b Altomey Docket Number NAUO557USA

"ENCLOSURES  (Check al that spply)

D D [i After Allowance Communication (o TC
Fee Transmittal Form Drawing(s)
. Appeal Communication to Board
D Fee Altached D Licensing-related Papers D of Appeals and Interferences
Appeal Communication to TC
D Amendment/Reply D Petitian [:] {Appeal Notice, Brief, Reply Brisf)
D Petition to Convert to & [:]
After Final Provisional Application Proprietary Information
D Power of Attorney, Revocation [:]
Affidavitsideciaration(s) Change of Comespondence Address Status Letter
’ Other Enclosure(s) (please Mdentify
D Extension of Time Request D Terminal Disclaimer below):
v vest for Refund 1. A copy of the deposit account statement
D Express Abandonment Request Reg 2. A copy of the applcation data and
D Information Disclosure Statement D CD, Numberof CD(8) ... . . transaction histery
’ [ candscape Tabio on O
D Certified Copy of Priority { Remarks |
Document(s) . 4
Request for a refund of publication fee
D Reply to Missing Parts/
Incompiete Application
Reply to Missing Parts
under 37 CFR 1.52 or 1.53

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name
North America Intellectual Property Corp.

SO L  penlrny dair
Prntedfiame l\Winston Hsu
s AUG 03 2005 [R v Ja1526

s \

CERTIFICATE OF TRANSMISSION/MAILING

I hereby cartify that this correspondence is being facsimite transmitied to the USFTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to; Commissioner for Patents, P.Q. Box 1450, Alexandria, VA 22313-1450 on

the date shown below.

Signature

Typed or printed name Date )

msounommnfonnazlonrsroqwmdbyvcmis The information Is required to obtain or retain a benafil by the public which is to file (and by the USPTO to
ity is ¢ d by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. Thtscoﬂowon&smmﬁedwznmmwmplm.mdudmn

oathuing, preparing, and submining the aomplm apphication form to the USPTO. Tims will vary the indivdusl cass. Any comments on the

upon

amount of ime you rbquuntowmphm this form andlor suggestions for reducing this burden, amumbmcmnnfomatmm 1.S. Patent and
Trademark Office, U.S. Dcpamnameommme.Po Box 1450, Alexondria, VA  22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. 8END TO: C. J for P, , P.O. Box 1450, Alaxandria, VA 22313-1450.

i you need assistance in completing the form, call 1-800-PT0O-9199 and sefect option 2.

TSMC-1002
TSMC Ltd.
[PR2025-01082
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Wen-Shiang Liao

App. No.: 10/708,694 Filing Date: 03/18/2004
Examiner: ABRAHAM, FETSUM Art Unit: 2826

Pocket No.: NAUPO557USA

Title: TRIPLE GATE DEVICE HAVING STRAINED-SILICON CHANNEL

To: Commissioner for Patents
P.0. Box 1450
Alexandria VA 22313-1450

Subject: Request for a refund of publication fee
Dear Sir,

The issue fee and publication fee of the above-identified
application were paid on 03/28/2005. And the publication fee
$300 was deducted from the deposit account no. 50-3105 on
03/30/2005 (Attachment 1). But the above-identified
application was issued as a patent on 05/03/2005 without
publication process (Attachment 2).

The applicant hereby requests to refund the publication
feeto the Deposit Account No, 50—315)35_;C;plg£suant3 9?%3&
CFR1.211(e) and MPEP 1126. Your quick response will be greatly

appreciated.

PATENT
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Sincerely yours,

/ ’l/,( ZL/Z; )7 474 47 Date

Winston Hsu, Patent Agent No. 41,526

P.O. BOX 506, Merrifield, VA 22116, U.S.A.
Voice Mail: 302-729-1562

Facsimile: 806-498-6673

.
-

AUE 03 2005

e-mail : winstonhsu@naipo.com

Note: Please leave a message in my voice mail if you need to

-talk to me. (The time in D.C. is 12 hours behind the Taiwan

time, i.e. 9 AM in D.C. = 9 PM in Taiwan.)
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Deposit Account Statement
03/30 76 10610524 NTCPO003USA 1504 $300.00  $42,825.00
03/30 77 10707861 REAP0022USA 1501 $1,400.00 $41,425.00
- 03/30 78 °10707861 REAPQO22USA 1504 $300.00  $41,125.00
03/30 79 10604855 ADTPOO91USA 1501 $1,400.00 $39,725.00
03/30 80 10604855 ADTPO091USA 1504 $300.00  $39,425.00
03/30 81 10097066 GIGPOO02USA 1501 $1,400.00 $38,025.00
03/30 82 10097066 GIGPO002USA 1504 $300.00  $37,725.00
03/30 83 10708694 NAUPO557USA 1501 ' $1,400.00 $36,325.00
1 03/30 84 10708694 NAUPO557USA 1504 $300.00  $36,025.00}
03/30 85 10249750 VIAPOOSSUSA 1501 $1,400.00 $34,625.00
03/30 86 10248750 VIAPOOS5USA 1504 $300.00  $34,325.00
03/30 87 10604405 EMEPO004USA 2501 $700.00  $33,625.00
03/30 88 10604405 EMEP0004USA 1504 $300.00  $33,325.00
03/30 89 10610529 EMEPO052USA 2501 $700.00  $32,625.00
03/30 90 10610529 EMEPO052USA 1504 $300.00  $32,325.00
03/30 91 10708108 NAUPO0553USA 1501 $1,400.00 $30,925.00
03/30 92 10708108 NAUP0553USA 1504 $300.00  $30,625.00
03/30 100 10907342 NAUP0651USA 1011 $300.00  $30,325.00
03/30 101 10807342 NAUPOB51USA 8021 $40.00 $30,285.00
03/30 102 10907342 NAUP0651USA 1311 $200.00  $30,085.00
03/30 103 10907342 NAUP0651USA 1111 $500.00  $29,585.00
03/31 1 10605503 ACMPO120USA 1201 $1,000.00 $28,585.00
03/31 2 10605503 ACMPO120USA 1202 $100.00  $28,485.00
03/31 8 10604244 LKSPOD17USA 1801 $790.00  $27,695.00
03/31 91 10907376 VIAPO117USA 1011 $300.00  $27,395.00
03/31 92 10907376 VIAPO117USA 1202 $450.00  $26,945.00
03/31 93 10907376 VIAPO117USA 1201 $200.00  $26,745.00
03/31 94 10907376 VIAPO117USA 8021 $40.00 $26,705.00
03/31 95 10807376 VIAPO117USA 1311 $200.00  $26,505.00
03/31 96 10907376 VIAPO117USA 1111 $500.00  $26,005.00
03/31 101 10907379 LHTPOOOSUSA 4011 $75.00 $25,930.00
03/31 102 10907379 LHTPOGOSUSA 8021 $40.00 $25,890.00
03/31 103 10907379 LHTPOOOBUSA 2311 $100.00  $25,790.00
03/31 104 10907379 LHTPOCOBUSA 2111 $250.00  $25,540.00
03/31 105 10907380 LUCPOO10USA 4011 $75.00 $25,465.00
03/31 106 10907380 LUCPOO10USA 2202 $50.00 $25,415.00
03/31 107 10807380 LUCPOO10USA 2201 $100.00  $25,315.00
03/31 108 10907380 LUCPO0010USA 8021 $40.00 $25,275.00
03/31 109 10907380 LUCPOO10USA 2311 $100.00  $25,175.00
03/31 110 10907380 LUCPOOIOUSA - 2111 $250.00  $24,925.00
03/31 177 10807397 AITPQO20USA 4011 $75.00 $24,850.00
03/31 178 10907397 AITPO020USA 8021 $40.00 $24,810.00
03/31 179 10907397 AITPOO20USA 2311 $100.00  $24,710.00
03/31 180 10807397 AITPO020USA 2111 $250.00  $24,460.00
03/31 204 10907403 NAUPO652USA 1011 $300.00  $24,160.00
03/31 205 10907403 NAUPOD652USA 8021 $40.00 $24,120.00
03/31 206 10907403 NAUPO652USA 1311 $200.00  $23,920.00
03/31 207 10907403 NAUP0SS2USA 1111 $500.00  $23,420.00
03/31 208 10907404 NAUPOB72USA 1011 $300.00  $23,120.00
03/31 209 10907404 NAUPO672USA 8021 $40.00 $23,080.00
03/31 210 10907404 NAUPOG672USA 1311 $200.00  $22,880.00
03/31 211 10907404 NAUPOG72USA 1111 $500.00  $22,380.00

BUHR-#1REH

Attachwent 1.
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PAIR Page

United States Patent and Trademark Office

Homa|Site Index|Search| FAQ|Glossary | Guides | Contacts | eBusiness | aBiz alerts | News | Heip

PATENT APPLICATION INFORMATION RETRIEVAL

Search results as of. 7-29-2005::4:4:1 E.T.

Search results for application number: 10/708,694
Application Number:{10/708,694 Customer Number: 27765
Filing or 371(c) Date: ] 03-18-2004 Status: {Patented Case
Application Type: |Utliity Status Date: ]04-13-2005
Examiner Name: | ABRAHAM, FETSUM Location:|ELECTRONIC
Group Art Unit: | 2626 Location Date: |-
Confirmation Number: [2693 Earliest Publication No:|-
Attorney Docket Number: [NAUPO557USA Earliest Publication Date: |-
Class/ Sub-Class:|257/192 Patent Number: | 6,888,181
First Named Inventor: |Wen-Shiang Liao, Miao- Li Hsien, (TW) fssue Date of Patent: |05-03-2005
Title Of Invention: |TRIPLE GATE DEVICE HAVING STRAINED-SILICON CHANNEL

Search Options

%silanments
isplay References
Image File Wrapper

Maintenance Fees - Retrieve fees to pay
aintenance Fees - View payment windows

aintenance Statement - View 04 year payment window
aintenance Staternent - View 08 year payment windo
IMalmenance Statement - View 12 year payment window

atent Term Adjustment History
ublished Documents

Maintenance Fees Avalable: Mon -Fri 5:30 AM to Midnight, Sat-Sun-Maol. 7:30 AM to 8:60 PM E.T.

File History

Date Contents Description
05-03-2005 Recordation of Patent Grant Mailed
04-13-2005 Issue Notification Mailed
05-03-2005 Patent Issue Date Used in PTA Calculation
04-05-2005 Recelipt Into Pubs
04-04-2005 Dispatch to FDC
04-04-2005 Application Is Considered Ready for Issue
03-28-2005 Issue Fee Payment Verified
03-31-2005 Recelpt into Pubs
03-28-2005 Issue Fee Payment Recelved
02-01-2005 Workflow - File Sent to Contractor
01-13-2005 Mail Notice of Allowance
01-10-2005 Issue Revision Completed
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Page 2 of 2

01-10-2005 Case Docketed to Examiner in GAU
01-10-2005 Notice of Allowabllity

12-10-2004 Date Forwarded to Examiner

12-02-2004 Response after Non-Final Action

09-07-2004 Malil Non-Final Rejection

09-07-2004 Non-Final Rejection

07-22-2004 Case Docketed to Examiner in GAU
06-17-2004 IFW TSS Processing by Tech Center Complete
06-17-2004 Case Docketed to Examiner In GAU
03-18-2004 Electronic Information Disclosure Statement
05-20-2004 Application Return from OIPE

05-20-2004 Application Retumn TO OIPE

05-20-2004 Application Dispatched from OIPE
05-20-2004 Application Is Now Complete

04-15-2004 Cleared by OIPE CSR

03-22-2004 IFW Scan & PACR Auto Security Review
03-18-2004 Initial Exam Team nn
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This Page is Inserted by IFW Indexing and Scanning
Operations and is not part of the Official Record

BEST AVAILABLE IMAGES

Defective images within this document are accurate representations of the original
documents submitted by the applicant.

Defects in the images include but are not limited to the items checked:

Q BLACK BORDERS

U IMAGE CUT OFF AT TOP, BOTTOM OR SIDES

J FADED TEXT OR DRAWING

U BLURRED OR ILLEGIBLE TEXT OR DRAWING

U SKEWED/SLANTED IMAGES

(J COLOR OR BLACK AND WHITE PHOTOGRAPHS

0 GRAY SCALE DOCUMENTS

(J LINES OR MARKS ON ORIGINAL DOCUMENT

O REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY

O OTHER:

IMAGES ARE BEST AVAILABLE COPY.
As rescanning these documents will not correct the image

problems checked, please do not report these problems to
the IFW Image Problem Mailbox.
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PART B - FEE(S) TRANSMITTAL

f/Ahis form, together with appheable fee(o), to: Mol $top ISSUE FRE
gy/thts form, togefher with npplica b(0), tot M) gommmpionw for Patents
Aicﬁamm. vwganm 22313-1450

orIEBIS (703) 746-4000

vsmucnons This form should be_used for g fhe | ISSUE FEE and PUBLICATION FEE (:rrem c%ough E shou.ld be completed whm
onresponds ludi % fication of maintenance foes
ﬁfﬁ};ﬁ" foss Mﬁf&% B e e Block T Ey (3 spceTiring oy Somemp ot d&mwnnd/m' B ndiatiog & soporats EED ADDRISS o
1Anténance Of 8.
CURRENT CORRESPONDENCE ADDRESS (Noee: Use Bloel | fog 20y edanmé o cddrats) N fi dox -
P AR A S S e
027765 7590 122172004 ve its own ceatificaie cf?mm‘img or mansimission. 5
(NAIFC) NORTH AMERICA INTERNATIONAL PATENT Cenmcmu of Mnlnug or Trapsmioslon
OFFICE hembg ccm& that this F T s being ited with the United
. States m ce with U ment pomagz fov ﬁm clags nml xq an envelope
P.O. BOX 506 m@ t ln;ia;!rg 7%;1 FEE address abov bein, gnmmnlo
MERRIFIELD, VA 22116 trasmitied 1o e USPTO (F03) 746-4000. 5o the dto indlcared befow. ~
03/30/2005 LUONDIHZ 00000038 503105 10708694 [ zoe Huang (Diepooitor’s game)
01 FC:1501 1400.00 DA : Z=e_ \Yuahg (Bigmotare)
: . : ~ o Y (Date)
02 FC21504 300,00 DA s /3.
APPLICATION NO. FILING DATE { FIRST NAMED INVENTOR | ATToRNEY DOCRET NO. | CONFIRMATION NO. ]
10/708,694 03/18/2004 Wen-Shiang Liao . NAUPOSSTUSA 2693
TLE OF INVENTION: TRIPLE GATE DEVICE HAVING STRAINED-SILICON CHANNEL
APPLN, TYPE | sMaLLENTITY | ISSUE FEE { PUBLICATION FEE | rotaireesove | BATE DUE ]
aonprovisiansl NO . $1400 . 8300 . \ $1700 04/13/2005
EXAMINER ] ART UNIT ] CLASS-SUBCLASS ]
ABRAHAM, FETSUM 2826 257-192000
%h?n 63‘;““ pond or ind of "Fee Address” (37 2. For priating on the patent front page, list . Winston Hsu

1) the names of up to 3 registered patent attormeys
Chan% of comspondzcznce a.ddresa (or Change of Correspondence gr)wems OR, a!tc“rgnnvcly & e

Address )a (2) the name of a single firm (having a5 a membera 2

L) *Fee Address” indi (or "ch Address” Indication {orm registered attorney or agent) and the names of up 1o
PTOISBM? Rev 03-02 or more recent) attached, Use of o Customer 2 re; red patent anomys or agents. If noname s 3
Numberul'eq ired. liste: no name wil] be printed.

ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee i3 identified below, no assignee data will appear on the patent. If an assignee is identificd below, the docwnm has been filed for
recordation as set {orth in 37 CFl{g 1 Il Completion of this form i lﬁ‘lo‘f B subsum for filing m?m-gmnmt. en s

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

UNITED MICROELECTRONICS CORP, No.3, Li-Hsin Roag 2, Science-Based Industrial Park, Hsin-Chu City,

: Taiwan, R.O.C.
ase check the appropriate assi gory or catepories {will not be printed on the patent) : (3 tndividual B Corporztion or other privite group entity D Government
The following fee(s) are enclosed: <b. Payment of Fee(s):
3 1ssuc Fee . [ A check in the amounz of the fee(s) is enclosed.
39 Publication Fee (No small entity discount permitted) Payment by credit card, Form PTO-2038 is attached.
) Advance Ordex - #of Copies 'Thg: ?imctor is bereby ‘“;?‘(?_"ﬁ‘(‘) charge the requlmd fce(é)&“or cmd;tf ﬂ;; ?:rm yment, to
“hange In Entity Status (from status indicated above) °
a Applicant claims SMALL ENTITY status. Sce 37 CFR 127, O, Applicant is no longer claiming SMALL ENTITY status. See 37 CFR £.27(g)(2). hes

; Director of the USPTO is requested to apply the [asuc Fee and Publication Fee (if any) or to re-apply any previously pald issue fee to the application identified above, ,
TE: The Jasue Fee and Publication Fee i il not be ted £ e other ‘mﬂ&p l nt; tered ath t; or the

rest as shown byc‘t:hae (ecor?ﬁs of the Unu(édrsn&‘: 2,‘;& ahd Tradoraric OThee. Anyon © applicant; o regs omey or agent; or the assignee of other party in
Authorized Signature /’1/(4‘44?7 ‘74’74 . Date 03/28/2005
Cyped or printed name Winston Hsu Registration No. ____41.526
s coll tot »n of information is i 37CER 1311, Them?onnstioo is red to obtain or retain a benefit by the public which i3 to file (and by the USPTO w0 proces:
ppl Confid is govcmec‘l"y 35U,S.C. 122 and 37 CFR 1. ld‘#‘u collection lils cstimated to tak ?‘; an‘:a“ws to compiete, iucltsdmgbgamenng, pmpaxgnx, ans
nitting me completed sppliceion form 10 the USPTO. Time vnll va F upon the individual case. Al on the amount of time you re to com Ietc
form and/or sy tmons for reducin, ls this burden, should be sent not net‘ Information Officer, U.S, Patent and Trademaxk Office, U.S. Department o

143237«1,?&1:“ n 2231?‘"” 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO! Commissloner for Patents, P 0. Box 145
ker the Paperwork Reductjon Act of 1995, no p are required to d to a collection of ink ion unjess it displays a valid OMB contro) number.
-85 (Rev. 11404) Approved for use through 04/30/2007. OMB 0651-0033  U.S. Patent snd Trademark Office; U.S. DEPARTMENT OF COMMERCE

PAGE /3* RCVD AT 32812005 2:35:40 AM [Easter Standard Time)* SVR:USPTO-EFXRF-210* DNIS:7464000 * CSID:8064986673* DURATION (men-55).01-52
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Norxth America
Intellectual Property corporation

P.O. BOX 506, Merrifield, VA 22116, U.S.A.
Voice Mail: 302-729-1562
FAX: 806-498-6673
e-mail:winstonhsu@naipo.com

FAX TO: Mail Stop Issue Fee Fax: (703) 746-4000

FROM: Winston Hsu, PATENT AGENT, REG. NO.: 41,526
SERIAL NO.: i0/708,694

ATTORNEY DOCKET NO.: NAUPOSS7USA

SUBJECT: ISSUE FEE PAYMENT

TOTAL PAGES: 3 PAGES (INCLUDING COVER PAGE)

Winston Hsu 2005/03/28

NAUPOS37TUSAO_E2

- PAGE 1/3* RCVD AT 312812005 2:35:40 AM [Eastem Standard Time} * SVR:USPTO-EFXRF-210* DNIS:464000 * CSID:8064986673 * DURATION (rm-55).01-52
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PTOSER1 (09-04)
Approved for use mmd\ 07/31/2008, OMB 08510031
U.S Plhﬂl nnd desmaﬂt Oﬁ'k’; WPARTMEN’T OF COMMERCE

Cantifiod Copy of Priority | Remarks |

Document{s}

Reply to Missing Parts/

Incomplete Apphcation

D Reply to Miasing Parts
under 37 CFR 1.52 or 1.63

Adplicaton et | 10/708, 634
TRANSMITTAL | Fiilng Cato 03/18/2004
FORM First Named lnventor | Wen-Shiang Liao
At Unt 2826
ﬂvbvmbraﬂm.m_w% o7 Name ABRAHAM, FETSUM
Total Number of Pogas In Thes Submission 2 | Atemey Docket Numbor InA|JPOSS7USA W,
ENCLOSURES  (Check all that apply)
A Afer Allowance Communication 1 1

Fee Transmital Form I:] Drowing(s) D rieaten

Appeal Communication to Board

Fee Attached D Licensing-reiated Papers D of Appeals and rI;mﬂammea

Appaal Com ication to TC

[:I Amendment/Reply D mbﬂ o oo [:] (A‘:nsl Nou;w an:l?:, Reply Brisf)
0N cO"Vell
After Final D Provislonal Application D Propristary Information
[:] D Power of Attorney, Revocatian D
Affidavitwdeciaration(s) Change of Correspondence Address Status Letter
D Ext of Time Reques: D Yarming! Disciaimer D Other)Endosum(s) (please Identify
[:] Express Abandonment Roquest D Request for Refund
D Information Disclosure Statement I:l CD, Number of CD(s) —_—
D Landscape Table on CD

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

North America Intellectual Property Corporation
Sarares sy Lt

Printed name Winston Hsu

Date 03/28/2005 | Res-No. 41,526

4 CERTIFICATE OF TRANSMISSION/MAILING : )

1 hereby certify that this comespondence Is belng facsimilo transmitted to the USPTO or deposited with the United States Postal Sarvice with

sufficlent postage as first class mail in an envelope addressed to; Commissionar for Patants, P,Q, Box 1450, Alexandria, VA 22313-1450 on

the date shown below:
Signature

\Jyped or printed name Date /

mucolecllmaf lnfmm 1a reguired by 37 CFR 1.5. The information is required to abtain or retain 2 benefit by the public which Ia to file (and By the USPTO to
[ ] lity is g ed by 35 U.S.C. 122 and 37 CFR 1.11 and1.44. This colloction ia eatimatad to 2 hours ta completg, including
gsmemg aﬂd bmitting the on form o the USPTO, Time wil vary depending upon tha Individual case, Any comments on the
AMount of time wv mqwrv to oom;ahw thia form andior auppastans for reducing this burden, should be sent to the Chief Jnformation Officer, U.S. Patent and
Trademark Office, U.S. Dapartment of Commerce, P.O. Box 1450, Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alaxandria, VA 22313-1450,

if you need assistance in compieting the form, call 1-800-PTO-9189 and select option 2,

PAGE 2/3* RCVD AT 312812005 2:35:40 AM [Eastem Standard Time] * SVR:USPTO-EFXRF-20* DNIS:7464000* CSID:8064986673* DURATION (m-5s):01-52
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

027765 7590 - 01/13/2005 [ EXAMINER ]
(NAIPC) NORTH AMERICA INTERNATIONAL PATENT ABRAHAM, FETSUM
OFFICE
P.O. BOX 506 | ART UNIT | PAPER NUMBER ]
MERRIFIELD, VA 22116 2826

DATE MAILED: 01/13/2005

I APPLICATION NO. l FILING DATE I FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. l CONFIRMATION NO. J
10/708,694 03/18/2004 Wen-Shiang Liao NAUPO557USA 2693
TITLE OF INVENTION: TRIPLE GATE DEVICE HAVING STRAINED-SILICON CHANNEL

| APPLN. TYPE ] SMALL ENTITY ] ISSUE FEE | PUBLICATION FEE |  ToTAL FEE(S) DUE | DATE DUE |

nonprovisional NO $1400 $300 $1700 04/13/2005

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 US.C. 151. THE ISSUE FEE DUE INDICATED ABOVE
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL
BE REGARDED AS ABANDONED.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now

Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)

and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2
the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be
completed and an extra copy of the form should be submitted.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3

PTOL-85 (Rev. 12/04) Approved for use through 04/30/2007.

Page 11



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail  Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (703) 746-4000

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if requhjed{). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unl?ss corrfgcted below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying
ﬁapers. Each additional paper, such as an assignment or formal drawing, must

027765 7590 0171312005 ave its own certificate of mailing or transmission.
(NAIPC) NORTH AMERICA INTERNATIONAL PATENT Certificate of Mailing or Transmission
OFFICE [ hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
P.0. BOX 506 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
MERRIFIELD, VA 22116 transmitted to the USPTO (703) 746-4000, on the date indicated below.
’ (Depositor's name)
(Signature)
(Date)
[ appLicaTiONNO. | FILING DATE | FIRST NAMED INVENTOR [ ATToRNEY DOCKETNO. | CONFIRMATIONNO. |
10/708,694 03/18/2004 Wen-Shiang Liao NAUPOS57USA 2693

TITLE OF INVENTION: TRIPLE GATE DEVICE HAVING STRAINED-SILICON CHANNEL

I APPLN. TYPE ] SMALL ENTITY ] ISSUE FEE I PUBLICATION FEE | TOTAL FEE(S) DUE I DATE DUE l
nonprovisional NO $1400 $300 $1700 04/13/2005
| EXAMINER | ART UNIT |  cLasssuscLass |
ABRAHAM, FETSUM 2826 257-192000

1. Chalm3g6e3<))f correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list

CFR (1) the names of up to 3 registered patent attorneys 1
() Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2

() “Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer | 2 registered patent attorneys or agents. If nonameis 3
Number is required. listed, no name will be printed.

w

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (J Individuat Corporation or other private group entity [ Government

4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):
[ Issue Fee (1 A check in the amount of the fee(s) is enclosed.
(] Publication Fee (No small entity discount permitted) a Payment by credit card. Form PTO-2038 is attached.
(1) Advance Order - # of Copies (X The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to
Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Py Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Qb Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
The Director of the USPTQ is requested to a;f)ply the Issuc Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. "ﬂﬂs collection is estimated to take 12 minutes to complete, including gathering, preparing, and

submutting the completed application form to the USPTO. Time will vary de; endin% upon the individual case. Any comments on the amount of time you require to complete

this form and/or suggestions for reducing this burden, should be sent toa{ge Cﬁief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.

gcl)x 14(512, A\lquapc_f-lg,z ;’ir 1{1;:; 323 13-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
exandria, Virginia -1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 12/04) Approved for use through 04/30/2007. OMB 0651-0033  U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
Uunited States Patent and Trad emark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450
WWW.USpto.gov
r APPLICATIONNO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
10/708,694 03/18/2004 Wen-Shiang Liao NAUP0557USA 2693
027765 7590 01/13/2005 [ EXAMINER ]
(NAIPC) NORTH AMERICA INTERNATIONAL PATENT ABRAHAM, FETSUM
OFFICE
P.O. BOX 506 | ART UNIT —| PAPER NUMBER ]
MERRIFIELD, VA 22116 2826

DATE MAILED: 01/13/2005

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 0 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571) 272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283.

Page 3 of 3

PTOL-85 (Rev. 12/04) Approved for use through 04/30/2007.
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V.

Application No. Applicant(s)
. » 10/708,694 LIAQ ETAL.
Notice of Allowability Examiner Art Unit
Fetsum Abraham ; 2826

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other apprapriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to the amendment received on 12/02/04.

2. X The allowed claim(s) is/are 1-6 and 8-11.
3. [X] The drawings filed on 18 March 2004 are accepted by the Examiner.

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[J Al b)[JSome* c¢)[JNone of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [] Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements
noted below, Failure to timely comply will resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. ] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

6. [] CORRECTED DRAWINGS ( as “replacement sheets™) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PT0O-948) attached
1) [J hereto or 2) [] to Paper No./Mail Date

“(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date ______
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawmgs in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. X Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application (PTO-152)

2. [[] Notice of Draftpefson's Patent Drawing Review (PTO-948) _ 6. Interview Summary (PTO-413),

Paper No./Mail Date
3. [ Information D dure Statementg (PTO-1449 or PTO/SB/08), 7. [J] Examiner's Amendment/Comment
' Paper No./Mafl Date
4. [] Examiner's Q gni Hkgardipg Requirement for Deposit 8. [[] Examiner's Statement of Reasons for Allowance
of Biological 9. [] Other
U.S. Patent and Trademark Office -
PTOL-37 (Rev. 1-04) \ Notice of Allowability Part of Paper No./Mail Date 20050105
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Application/Control No.

Applicant(s)/Patent Under
Reexamination

10/708,684 LIAO ET AL.
Notice of References Cited Ermrirr ATUnT
Fetsum Abraham 2826 Page 1of 1
. U.S. PATENT DOCUMENTS
* County Codoatumberkind Code | MYYYY Name Classification
A | US-6,838,322 01-2005 Pham et al 438 -
B | US-
Cc | US-
D | US-
E | US-
F [ US-
G | US-
H | US-
1 | US-
J | US-
K | US-
us-
M | US-
FOREIGN PATENT DOCUMENTS
* c.,umg"ci‘ﬁ?.irl'm“é‘éﬂgﬁé Code M;\E\a(t\‘(ayy Country Name Classification
N
0
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
\
w
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)

Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 20050105

Page 15




Application No. Applicant(s)
Issue Classification 10/708,694 LIAO ET AL,
HII HII m Examiner Art Unit
Fetsum Abraham 2826
ISSUE CLASSIFICATION
ORIGINAL CROSS REFERENCE(S)
CLASS SUBCLASS CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

257 192

INTERNATIONAL CLASSIFICATION

o, |. 31/0328

/
/
/
/
Total Claims Allowed: 10
(Assistant Examiner)  (Date)
0.G. 0.G.
O,R,Lq \ \ 10 \ 0S5 Print Claim(s) Print Fig.
(Legal Indtrdments Examiner) (Date) 1 1
l:l Claims renumbered in the same order as presented by applicant | [[] CPA OT.D. [0 RrR.1.47
5| £ 3| £ 3| £ s | £ T | £ 3| £ 5 | £
R = < (=] E | @ = = S| 2 =2 =] £ 1D
(™ 5 [ 5 w -6 [ 6 . 6 i 5 i 5
1 1 31 61 91 121 151 181
2 2 32 62 92 122 152 | . 182
3 3 33 63 93 123 153 183
4 4 34 64 94 124 154 | 184
5 5 35 ] 65 95 125 155 185
6 6 36 66 96 126 156 186
7 37 67 97 127 157 187
7 8 38 68 98 128 158 188
8 9 39 69 99 129 159 189
9 110 40 70 100 130 160 190
10 | 11 41 71 101 131 161 191
12 42 72 102 132 162 192
13 43 73 103 133 163 193
14 44 74 104 134 164 194
15 .45 75 105 135 165 195
16 46 76 106 136 166 ’ 196
17 47 77 107 137 167 197
18 48 78 108 138 168 198
19 49 79 109 139 169 199
20 50 80 : 110 140 170 200
21 51 81 111 141 171 201
22 52 82 112 142 172 202
23 53 83 113 143 173 203
24 54 84 114 144 174 204
25 55 85 115 145 175 205
26 56 86 116 146 176 206
27 57 87 117 147 177 207
28 58 88 118 148 178 208
29 59 89 119 149 179 209
30 60 90 120 150 180 210




1 of 2

http://neo:8000/PrexServlet/Prex Action?s...n=display&browserType=IE& Applld=10708694

UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Bax 1450

Alexandria, Virginia 22313-1450

WWW.usplo.gov

* %

BIBDATASHEET CONFIRMATION NO. 2693
Bib Data Sheet

FILING DATE
SERIALNUMBER | 03/18/2004 CLASS GROUP ARTUNIT | ATTORNEY
10/708,694 257 2826 NAUPO557USA
RULE
APPLICANTS

Wen-Shiang Liao, Miao- Li Hsien, TAIWAN,

Wei-Tsun Shiau, Kao-Hsiung Hsien, TAIWAN;

** CONTINUING DATA e

FRTARRKThAEI RN IREANS

** FOREIGN APPLICATION

IF REQUIRED, FOREIGN FILING LICENSE GRANTED

** 05/20/2004

Foreign Priority claimed D yes n A

35 USC 119 (@) conditons 1y B’ ] vt ater STATE OR SHEETS TOTAL (INDEPENDENT]

met

Verified and * COUNTRY | DRAWING | CLAIMS CLAIMS

[Acknowledged Examinel’s Signature Initials TAIWAN 6 11 2

IADDRESS

027765

(NAIPC) NORTH AMERICA INTERNATIONAL PATENT OFFICE

P.0. BOX 506

MERRIFIELD , VA

22116

TITLE

TRIPLE GATE DEVICE HAVING STRAINED-SILICON CHANNEL
1Q Al Fees |
[D 1.16 Fees ( Filing ) |

FILING FEE |FEES: Authority has been given in Paper D 1.17 Fees ( Processing Ext. of
No. to charge/credit DEPOSIT ACCOUNT time )
No. for following:
REQ/?(;/ED 0. forfolowing |D 1.18 Fees ( Issue ) |
|D Other ||]
10 cradit |
1/5/05 3:39 PM
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Search Notes Application No. Applicant(s)
10/708,694 LIAQ ET AL.
Examiner Art Unit
Fetsum Abraham 2826
SEARCH NOTES
SEARCHED (INCLUDING SEARCH STRATEGY)
Class Subclass Date Examiner DATE EXMR
257 192 1/5/2004 FA
WEST 1/5/2005 FA
INTERFERENCE SEARCHED
Class Subclass Date Examiner

U.S. Patent and Trademark Office

Part of Paper No. 20050105
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WEST Refine Search Page 1 of 2

Refine Search

Search Results -

l Terms ||D0cuments|
[4996574 and epitax$5|| 37|

US Pre-Grant Publication Full-Text Database |
US Patents Full-Text Database

US OCR Full-Text Database

Database: [|EPO Abstracts Database

JPO Abstracts Database

Derwent World Patents Index

IBM Technical Disclosure Bulletins

L15
Search:

Search History

DATE: Wednesday, January 05,2005 Printable Copy Create Case

Set Name Query  Hit Count Set Name
side by side result set
DB=USPT; PLUR=YES; OP=0R
L15 4996574 and epitax$5 37 L15
L14 4996574 and fin 7 Ll4
L13 4996574 and finL12 0 L13
- L12 L11 and fin 3 L12
L11 5338959 26 L1l
L10 4996574 63 L10
DB=TDBD; PLUR=YES,; OP=0R
L9 L8 : 0 L9
DB=DWPI; PLUR=YES; OP=0R
L8 L7 : 0 L8
DB=JPAB; PLUR=YES, OP=0R v
L7 L6 ' 0 L7
DB=EPAB; PLUR=YES,; OP=0R
L6 LS : 0 L6
http://westbrs:9000/bin/cgi-bin/PreSearch.pl 1/5/05
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WEST Refine Search Page 2 of 2

DB=USOC; PLUR=YES,; OP=0R

L5 L4 0 Ls
DB=PGPB; PLUR=YES,; OP=0OR
L4 L3 0 L4
DB=USPT; PLUR=YES; OP=0R
L3 11 and epitax$5 0 L3
L2  "fin" same ("tripple gate" or "tri-gate") 0 L2
L1 6764884 1 L1
END OF SEARCH HISTORY
http://westbrs:9000/bin/cgi-bin/PreSearch.pl 1/5/05
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WEST Refine Search

Refine Search

Search Results -

| Terms "Documents]
l6838322| 1]

Page 1 of 2

US Pre-Grant Publication Full-Text Database |
US Patents Full-Text Database

US OCR Full-Text Database

Database: |EPO Abstracts Database
JPO Abstracts Database

Derwent World Patents index
|BM Technical Disclosure Bulletins

L17
Search:

Recall Text ===

Search History

DATE: Wednesday, January 05,2005 Printable Copy

Set Name Query Hit Count Set Name
side by side result set
DB=USPT; PLUR=YES; OP=0R
L17 6838322 1 L17
L16 finfet 88 Ll16
L15 4996574 and epitax$5 37 Li15
L14 4996574 and fin 7 Li4
L13 4996574 and finL12 0 Li3
L12 L11 and fin 3 Li2
L1l 5338959 26 Lil11
L10 4996574 ’ 63 LI0O
DB=TDBD,; PLUR=YES; OP=0R
L9 L8 0 L9
DB=DWPI; PLUR=YES; OP=0OR
L8 L7 _ 0 L8
DB=JPAB; PLUR=YES; OP=0OR
L7 . L6 0 L7

http://westbrs:9000/bin/cgi-bin/PreSearch.pl

Create Case

1/5/05
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WEST Refine Search Page 2 of 2

DB=EPAB; PLUR=YES; OP=0R

L6 L5 0 L6
DB=USOC; PLUR=YES; OP=0R
L5 L4 ‘ 0 Ls
DB=PGPB; PLUR=YES; OP=0R
L4 13 0 L4
DB=USPT; PLUR=YES; OP=0OR
L3 11 and epitax$5 0 L3
L2  "fin" same ("tripple gate" or "tri-gate") 0 L2
L1 6764884 1 L1
END OF SEARCH HISTORY
http://westbrs:9000/bin/cgi-bin/PreSearch.pl 1/5/05
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Under the Paperwork Reduction Act of 1995, 00 persons are required to respond to a collection of information Unless  displa

s t displays & valid OMB control ny

JPATENT APPLICATION FEE DETERMINATION RECORD

-y LRSIV

Application or Docket Nu/ze

Substitute for Form PTO-875 / () 704( //
CLAIMS'AS FILED - PART | “ ” OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE FEE RATE FEL
BASIC FEE -
(37 CFR 1.16(a)) 3 OR $
TOTAL CLAIMS
(37 CFR 1.16(c)) minus 20 = X$___ = OR X3 =
INDEPENDENT CLAIMS
(37 CFR 1.16(b)) minus 3 = X3 = OR X $ =
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(d)) +3 = OR + .
T - e N
* If the di!ferenc’?jn{éoldmn 1 i'é'fe:ss than zero, enter “07 in column 2. TOTAL OR TOTAL
CLAIMS AS AMENDED - PART i
, OR OTHER THAN
(Column 1) (Column 2)  (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST
< REMAINING NUMBER PRESENT RATE ADDI- RATE ADD
[ . AFTER PREVIOUSLY EXTRA TIONAL TION/
5 AMENDMENT PAID FOR FEE FEE
Total * Minus | ** =
g {37 CFR 1.16{(c)) /0 Dz 0 X$ = OR X $ =
= | Independent Minys | *** =
L | (37 CFR 116ibh ”2/ \_Z X3 = OR X3 =
2 - S "
< FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(d)) +3 - OR +5 -
‘ TOTAL TOTAL
ADD'L FEE OR ADD'L FEE
(Cotumn 1) (Column 2)  (Column 3)
CLAIMS HIGHEST
@ REMAINING NUMBER PRESENT RATE ADDI- RATE ADDI
- AFTER PREVIOUSLY EXTRA TIONAL TION#
5 AMENOMENT PAID FOR FEE FEE
= Total * Minus | °* =
O {37 CFR 1.16{c)} ¥ $ = OR X3 =
Z | Independent Minus =
Wil (37 CFR1.16(b) X % = OR X3S =
=
< FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(d})) + - OR +s =
: TOTAL TOTAL
ADD'L FEE OR ADD'L FEE |
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
O REMAINING NUMBER PRESENT RATE ADDI- RATE ADDI
- AFTER PREVIOUSLY EXTRA TIONAL TIONA
5 AMENDMENT PAID FOR FEE FEE
s Tolal . Minus | ** = ’
O (37 CFR 1.16(c}) X3 = OR X % =
Z Independent Minus A =
L 1 (37 CFR 1.16(b) | X $ = OR xS =
=
<L | FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1 16(d)) 4 - OR + g -
TOTAL TOTAL
ADD'L FEE OR ADD'L FEE
I

* If the entry in column 1is less than the entry in cotumn 2, wrile "0” in column 3.

** If the "Highes! Number Previously Paid For™ IN THIS SPACE is less than 20, enter "20".
*** If the "Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3".
The "Highesl Number Previously Paid For” (Total or Independent) is he highest number found in the appropnale box in column 1.

BEST AVAILABLE COPY
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.. 02-12-°0417:30 1%&- WINSTON HSU,NO.41526 8064986673 T-488 P01/09 U-603

NORTH AMERICA
INTERNATIONAL PATENT OFFICE

P.0. BOX 506, Merrifield, VA 22116, U.S.A.
Voice Mail: 302-729-1562
RECEIVED

FAX’,IS"f“i’s'?’; _ CENTRAL FAX CENTER
e-mail: winstonnsu nmpo.com
DEC 02 2004

FAX TO: ABRAHAM, FETSUM  Tel.: (§71) 272-1511
ART UNIT: 2826 Fax: (763) 872-9306

FROM: Winston Hsu, PATENT AGENT, REG. NO.: 41,526
SERIAL NO.: 16/708,694
ATTORNEY DOCKET NO.: NAUPOSS57USA

SUBJECT: Response to the Office Action dated 09/07/2004

TOTAL PAGES: 9 PAGES (INCLUDING COVER PAGE)

Winston Hsa 2004/12/02

NAUPOS57USAO0_A2 1

PAGE 1/9* RCVD AT 1212/2004 4:29:39 AM [Easten Standard Time) * SVR:USPTO-EFXRF-1/0* DNIS:8729306 * CSID:8064986673 * DURATION (mm-55):0248
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. 02-12-'08'17:30 #- WINSTON HSU,NO.41526  80649886/3 T-488 P02/08 U-605

RECEIVED
CENTRAL FAX CENTER

DEC 02 2004

PTO/SBA? (05-04)
Ap for tae through 07/31/2008. OMB 08510031
U.5. Patent and Trademark Offics; U.S. BEPARTMENT OF COMMERCE

‘ ermg Pmﬂeducﬂmmd l%&w&mammﬂmmmmbamdlnmm unless it ins 8 valid OMB control number.

Certificate of Transmission under 37 CFR 1.8

| hereby certify that this correspondence is being facsimile transmitted to the United
States Patent and Trademark Office

12/02/2004
Date

on

O A o i od.

Signature

Celia Hsieh

Typed or printed name of person signing Certificate
Voice Mail: 302-729-1562

Registration Number, if applicable Telephone Number

Note: Each paper must have its own certificate of transmission, or this certificate
must identify each submitted paper.

(1) Transmittal Form 1 PAGE
(2) Fee Transmitta! 1 PAGE
{3) Response to the Office action 8 PAGES

Thia han of i ion is required by 37 CFR 1.8. The information is required o oitain or retain a bensfit by the public which is % fie (and by the USPTO to
process) 8n applicaton. Confldentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection |a esfimaeted to take 1.8 minutas to complate,

induding gathering, prepsaring, and submitting the completed epplication form to the USPTO. Time wil vary dapanding upon the individual 28ss. Any sofments on
ehauld be sent to the Chief [nformation OMcer, LS. Patent and

for ng burden,
Trademark OMmee, US. Departmert of Commerce, P.O. Bax 1450, Alexgndria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissloner for Patents, P.O. Box 1450, Alexancdria, VA 22313.1450,

If you need assigtance in completing the form, cell 1-800-PTO-5199 and select aptian 2

PAGE 213 RCVD AT 12/2/2004 4:29:30 AM [Eastem Standard Time] * SVR:USPTO-EFXRF-110* DNIS:8720306 * CSID:8064986673 * DURATION frm-s5):0248
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04 17:30 #%-

02-12-

" TRANSMITTAL
FORM

(1o bt ussa for &7 comespondance Mier inftial ing)

WINSTON HSU,NO.41526 8064986673

T-488 P03/03 U-605

PTO/S8/21 (00-04)
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TRIPLE GATE DEVICE HAVING STRAINED-SILICON CHANNEL

Appl. No. : 10/708,694 Confirmation No. 2693
Apblicant : Wen-Shiang Liao,

Wei-Tsun Shiau
Filed : March 18, 2004 RECEIVED
TC/A.U. : 2826 CENTRAL FAX CENTER
Examiner : Abraham, Fetsum DEC 02 2004
Docket No. : NAUPOS57USAQO
Customer No. : 27765

Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

AMENDMENT

In response to the Office action of September 07, 2004, please émen_d the

5 above-identified application as follows:

Amendments to the Claims are reflected in the listing of claims which

begins on page 2 of this paper.

Remarks/Arguments begin on page 4 of this paper.
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Appl. No. 10/708,694
Amdt. dated December 2, 2004
Reply to Office action of September 07, 2004

Amendments to the Claims:
Listing of Claims:
Claim 1 (original) A three dimensional Triple Gate (Tri-gate) device
comprising:

a composite fin structure consisting of a silicon germanium core
and a strained silicon epitaxy layer grown -from surface of said silicon
germanium core;

a gate strip wrapping a portion of said composite fin structure,
wherein portions of said composite fin structure not covered by said

- gate strip constitute source/drain regions of said Tri-gate device; and
a gate insulating layer interposed between said composite fin

structure and said gate strip.

Claim 2 (original) The Tri-gate device of claim 1 wherein said composite
fin structure has a substantially flat top surface and vertical

sidewalls.

Claim 3 (original) The Tri-gate device of claim 2 wherein said composite
fin structure has a width of said flat top surface that is

approximately equal to its height.

Claim 4 (original) The Tri-gate device of claim 1 wherein said strained
silicon epitaxy layer has a thickness of about 50~300 angstroms.

Claim 5 (original) The Tri-gate device of claim 1 wherein said gate strip is

made of polysilicon or metal gate.
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Appl. No. 10/708,694
Amdt, dated December 2, 2004
Reply to Office action of September 07, 2004

Claim 6 (currently amended) A Tri-gate device comprising:
a composite fin structure consisting of a semiconductor core and a
strained epitaxy layer grown from surface of said semiconductor core,
said semiconductor core having a first lattice _constant that

mis-matches a second lattice constant of said strained epitaxy layer;

a gate strip wrapping a portion of said composite fin structure,

wherein portions of said composite fin structure not covered by said
gate strip constitute source/drain regions of said Tri-gate device; and
a gate insulating layer interposed befween said composite fin

structure and said gate strip.
Claim 7 (cancelled)

Claim 8 (original) The Tri-gate device of claim 6 wherein said

semiconductor core consists of silicon germanium.

Claim 9 (eriginal) The Tri-gate device of claim 6 wherein said strained

epitaxy layer is a strained silicon epitaxy layer.

Claim 10 (original) The Tri-gate device of claim 9 wherein said strained

silicon epitaxy layer has thickness of about 50~300 angstroms.

Claim 11 (original) The Tri-gate device of claim 6 wherein said gate strip

is made of polysilicon or metal gate.
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Amdt, dated December 2, 2004
Reply to Office action of September 07, 2004

3] TS

1. Rejection of claims 6, 9-11 uwnder 35 U.S.C. 103(a) as being
unpatentable ever Yu et al. (6,764,884):

Clajm 6 is amended to overcome this rejection. Specifically, the

limitation of “said semiconducitor core has a first lattice constant that

mis-matches a second lattice constant of said strained epitaxy layer” is

added. This amendment is fully supported in ¢laim 7. No new. matter is

entered.

In US 6,764,884, Yu et al. disclose a method of forming a FINFET
device. However, Yu et al. fail to teach or suggest the limitation of “the
semiconductor core has a first lattice constant that mis-matches a second
lattice constant of said strained epitaxy laver” recited in claim 7 of the

present application. In addition, the applicant notes that claim 7 would be
allowable if rewritten in independent form including all of the limitations
of the base claim and any intervening claims as the examiner has stated.

Thus, the applicant asserts that the amended claim 6 including “said

emiconduct [ i ice stant that mis-matches a second
lattice constant of gaid strained epitaxy layer” should be patentable over

Yu et al. Claims 9-11 are dependent on claim 6 and should be allowed if

claim 6 is allowed.

Reconsideration of claims 6 and 9-11 is politely requested.
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Appl. No. 10/708,694
Amdt. dated December 2, 2004
Reply to Office action of September 07, 2004

2. Objection to claims 7 and 8 as being dependant upon = rejected base

claim:

Claims 7 and 8 would be allowable if rewritten in independent form
including all limitations of the basc claim and any intervening claims. The
applicant notes this allowance, and believes the limitation included in
claim 7 suffices for difierentiating the claimed invention from the cited
prior arts. Thus, the limitation originally recited in claim 7 has been added
to claim 6, and claim 7 is cancelled. Reconsideration of claim 8 is politely

requested in view of the amendment made to claim 6.

Applicant respectfully requests that a timely Notice of Allowance be

issued in this case.

Sincerely yours,

«/ i {,3,,7477 17:’{"’” Date: __December 02, 2004
Winston Hsu, Patent Agent No. 41,526

P.O. BOX 506, Merrificld, VA 22116, U.S.A.

Voice Mail: 302-729-1562

Facsimile: 806-498-6673

e-mail : winstonhsu@naipo.com

(Please contact me by voice mail if you need a telephone communication.)

PAGE 9/3* RCVD AT 121212004 4:29:39 AM [Eastem Standard Time] * SYR:USPTO-EFXRF-1/0 * DNIS:8729306 * CSID:8064986673 * CURATION (mm-ss):0248

Page 32



.. 02-12-°0417:30 1%&- WINSTON HSU,NO.41526 8064986673 T-488 P01/09 U-603

NORTH AMERICA
INTERNATIONAL PATENT OFFICE

P.0. BOX 506, Merrifield, VA 22116, U.S.A.
Voice Mail: 302-729-1562
RECEIVED

FAX’,IS"f“i’s'?’; _ CENTRAL FAX CENTER
e-mail: winstonnsu nmpo.com
DEC 02 2004

FAX TO: ABRAHAM, FETSUM  Tel.: (§71) 272-1511
ART UNIT: 2826 Fax: (763) 872-9306

FROM: Winston Hsu, PATENT AGENT, REG. NO.: 41,526
SERIAL NO.: 16/708,694
ATTORNEY DOCKET NO.: NAUPOSS57USA

SUBJECT: Response to the Office Action dated 09/07/2004

TOTAL PAGES: 9 PAGES (INCLUDING COVER PAGE)

Winston Hsa 2004/12/02

NAUPOS57USAO0_A2 1

PAGE 1/9* RCVD AT 1212/2004 4:29:39 AM [Easten Standard Time) * SVR:USPTO-EFXRF-1/0* DNIS:8729306 * CSID:8064986673 * DURATION (mm-55):0248

Page 33



. 02-12-'08'17:30 #- WINSTON HSU,NO.41526  80649886/3 T-488 P02/08 U-605

RECEIVED
CENTRAL FAX CENTER

DEC 02 2004

PTO/SBA? (05-04)
Ap for tae through 07/31/2008. OMB 08510031
U.5. Patent and Trademark Offics; U.S. BEPARTMENT OF COMMERCE

‘ ermg Pmﬂeducﬂmmd l%&w&mammﬂmmmmbamdlnmm unless it ins 8 valid OMB control number.

Certificate of Transmission under 37 CFR 1.8

| hereby certify that this correspondence is being facsimile transmitted to the United
States Patent and Trademark Office

12/02/2004
Date

on

O A o i od.

Signature

Celia Hsieh

Typed or printed name of person signing Certificate
Voice Mail: 302-729-1562

Registration Number, if applicable Telephone Number

Note: Each paper must have its own certificate of transmission, or this certificate
must identify each submitted paper.

(1) Transmittal Form 1 PAGE
(2) Fee Transmitta! 1 PAGE
{3) Response to the Office action 8 PAGES

Thia han of i ion is required by 37 CFR 1.8. The information is required o oitain or retain a bensfit by the public which is % fie (and by the USPTO to
process) 8n applicaton. Confldentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection |a esfimaeted to take 1.8 minutas to complate,

induding gathering, prepsaring, and submitting the completed epplication form to the USPTO. Time wil vary dapanding upon the individual 28ss. Any sofments on
ehauld be sent to the Chief [nformation OMcer, LS. Patent and

for ng burden,
Trademark OMmee, US. Departmert of Commerce, P.O. Bax 1450, Alexgndria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissloner for Patents, P.O. Box 1450, Alexancdria, VA 22313.1450,

If you need assigtance in completing the form, cell 1-800-PTO-5199 and select aptian 2

PAGE 213 RCVD AT 12/2/2004 4:29:30 AM [Eastem Standard Time] * SVR:USPTO-EFXRF-110* DNIS:8720306 * CSID:8064986673 * DURATION frm-s5):0248

Page 34



04 17:30 #%-

02-12-

" TRANSMITTAL
FORM

(1o bt ussa for &7 comespondance Mier inftial ing)

WINSTON HSU,NO.41526 8064986673

T-488 P03/03 U-605

PTO/S8/21 (00-04)
for vae through 07/31/2004. OMB 06851-0031

Approved
us, PsmanmO!ﬂw_u&DEPARWENTOFCOMMEROE

10/708,694
Filing Date 03/18/2004
First Named nventor Wen-Shiang Liao
Art UnR 2826
Examinor Name

ABRAHAM, FETSUM

Information Disclosure Statement

CD, Number of CD(s)

EI Landscape Table on CD

Total Numbor of Pages in Thia 7 | AnomeyDocket Numdar [\ A|IPO5S57USA
ENCLOSURES  (Check all thet apply)
— Aftar Allowange Communication to TC
Fee Transmittal Form D Drawing(s) D
. Appeal Communication to Boprd
D Foe Altached D Licensing-related Pepers D of Appesls and Interferences
" Appeal Communication to TC
Amendment/Reply D Petition D (Appest uou;,u Brief, Reply Brien)
D Petttlon to Convert o o D )
After Final ;rm:is&n;ffwl Application Proprietary Information
ower of Attomay, Revocation
D Affidavits/dectaration(s) [j Change of Comespondenco Addross D Staws Lenor
Gthar Enclosure(s) (please 1denti
Extenston of Time Roquast (] Terminel Bisciamer ] below): (s} (p fy
Express Abandonment Raguast D Request for Refund

Cortified Copy of Prigrity
Document(s)

OO0 4dod

Reply to Missing Parts
urder 37 CFR 1.52 or 1.53

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Fim Name North America Intellectual Property Corporation
Slonaure Jil/'( s;;z;;a b7

Printed name Winston Hsu

pae BEC - 2 2004 [Feoe | 41,526

s

CERTIFICATE OF TRANSMISSION/MAILING

\

the dsle shown below:

) hereby certity that this corespondence is being facsimile transmittad to the USPTO or dopasited with the United States Postal Service with
sufficiem postage as first ¢lass mail in an envelopa addressed to; Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on

Signature

Qpeﬂ of printed name

Date

)

mlsmlhdaonohnfumabmumqmmby:ﬂcm1 3. The information is required to obtain or retain a benaflt by the public which is {o file (and by the USPTO &

gathenng preparing, and submitting tha completed spplication korm to the USFTO. Time will vary

8 governed by 33 UL.5.C. 122 and 37 CFR 1.41 and1.14. ﬁlaMﬂammeZhwnbmh‘h inchading

n the individus! caas. Any camments on the

smount of time you require to complata thia form and/or suggestions for reducing thia burden, ahould ba sed lo ﬁw Chief Information Officer, U.8, Patert and
Trademark Office, U.S. Departmeni of Commeroe, P.O. Box 1450, Alexandria, VA 223131450, PO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patants, P.O. Box 1450, AJexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-2199 and select option 2.

PAGE 3/9* RCVD AT 121212004 4:29:39 AM [Eastem Standard Time] * SVR:USPTO-EFXRF-110 * DNIS:872306 * CSID:8064986673* DURATION (mm-ss):ﬁ2-48

Page 35



02-12-'04 17:30 #%- WINSTON HSU,NO.41526 8064986673 T-488 P04/08 U-605

PTQ/SB/ T (10-04)
Approved for use through 07/31/2008, OMB 0651-0032
U.8. Patent and Trademark Offica; U.9. DEPARTMENT OF COMMERCE

of 1995, ho persons are required fo respond o a ﬂmm ot information unlesa it diaptays 4 vallq OMB control numbier.
4 Complate if Kn
F E E T RAN s M lTTA L Application Number 0’:'0/;08,694 = .

fO r FY 20 0 5 Filing Dete 03/18/2004

Wen-Shial
Effactive 10/01/2004. Patort fooa sra aubjact 10 annual revigion, First Named Inventar ng Liao

ﬁ " Examiner Name ABRAHAM, FETSUM
leant etaim i 5 37 CFR 127
Appl clajms small entity status. See ot Urit 2828
\_ TOTAL AMOUNT OF PAYMENT I ($) 0.00 Attomey Docket No. |NAUPOSSTUSA J
—
METHOD OF PAYMENT (chock all that apply) FEE CALCULATION (continued)
V———" —
M
[Jcreck [ Creditcara [ ] Monoy [TJother [ Jnone | 3. Agnnmc;NAlLEFEES
Depoelt Account: Large Entity 4 Small Entity
Fee Feoo |Feo Fee Fee Description
Dem:’l; 50-3105 Code ($) [Code (B Fee Paigd
‘mumuber 1051 120 |2051 65 Surcharge - Iate filling fes or cath
D:P"ﬁ North America Intellectuat Property Corp. 1052 30 |2052 28 Surcharge - lte provisionat iing foe or
The D::c':or 13 authorzed to: (check aﬂ that epply) 1053 130 |1053 130 Non-Engiish specification
.Charge fee(s) indicated beto Credit any overpayrmenta 1812 2,520 {1812 2,620 For Niing a reques for ex parte feexaminaton
[#] chavge any additonal fee(s) or any underpeyment of foe(s) 1804 9207 1604 620" Roqueating publication of SR prior to
[Jonarge reets) niicated betow, axcapt for tha filing fea 1805 1,840 1805 1,840 me publication of SIR aftor
10 the above-klentifled deposit acoount. Examiner action
FEE CALCULATION 1251 110 | 2251 56 Bxeersion for reply within first month
m—_—- 12582 430 | 2252 215 Exgension for mpiywilhin sgocond month
Large Entity Small Ertity 1253 980 | 2253 490 Extenslon for reply within third month
Feo Fea oo Fae Fee Description Fee Paid | 1254 1,530 2254 785 Exdension for reply wamin fourth month
Uiy fliing tea 1255 2,080 | 2256 1,040 EXtension for reply within fifth month
Design filing fee 1457 3401 2401 170 Notioa of Appaal
Plant filing fee 1402 30| 2402 170 Filing a brief in support of an appea)
Relssue filing lee 1403 300 | 2403 150 Request for oral hearing
Providonal fling fee 1451 1.510 | 1451 1,810 Patiion i Instiute 8 public use p ding

SUBTOTAL (1) 1452 10| 2452 55 Pettion to revive - unavoidable

1453 1,330 1 24563 865 Petition to revive - unintentonal
2. EXTRA CLAIM FEES FOR UTILI1¥ AND REISSUE
. 9% from

1501 1,370 | 2301 883 Utility issue loe (or reissue)

Id) 1spz  as0 | 2502 245 Deeign lasue fee
Tol Claims -20m = I'x ] 1503 660 | 2503 230 Ptant tssue fee
Independant qee ] x ]
Claims ’ == L 1| 1480 130 ] 1480 130 Potons to the Commissioncr
Muttiple: Dependant C L " 1eor 0| 1807 s0 Procesaing fee under 37 CFR 1.17{(x)
i 1806 180 1808 180 Submission of Information Disoiosurs Stmi
Fee Deacription
Recording cach patent assignment par
8021 40| 8o ao rty (imea number of properties)
1202 18 2202 9 Claims in excear of 20 pmpo
L N 1809 780 2809 Fliing a submisslon after final rejection
1201 88 2201 44 P ciaima In of3 (37 CFR 1.125(a))
1203 300 2203 150 Multiple dependent claim, i notpeid | 1810 780 | 2810 393 Por each additional invention o be
1204 88 2204 44 ** Ralzsue indapendent olaims examined (37 CFR 1.129(b}}
over original paterd 1801 700 | 2801 385 Request for Continued Examination (RCE)
1205 18 2205 © * Relssue chaimg in gxcess of 20 1802 S00{ 1802 900 Reguest for expedited examination
end over original patant of & design application

SUBTOTAL (2) Ot fos {apect)

~or number previously paid, i greater; For Reissuss; see ebave Recuced by Basic Fiing Fas Paid SUBTOTAL (3) I($) 0.00 -
. N —

[susmqrEpeY (Compiets (r eppiabie)
Namo (PriavTypo) winston Hsu ]f"*‘”"’"l : pon No. 1 41528 Tepnone 302-728-1562
Signature L1 ey bt oae  [UEC - 7 20{%

WARNING: Informnation on this form may become public. Cradit card information should not

be Included on this form. Provide credit card information and authorization on PT0-2038.
This o ion of Inf tion & req by 37 CFR 1.17 and 1.27. Tha information la‘required 16 obtain or retain a benefit by the public which is to flle {and by the
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SEND TO: Commizsioner for Patenta, P.O. Box 1450, Alexandria, VA 22313-1450,
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TRIPLE GATE DEVICE HAVING STRAINED-SILICON CHANNEL

Appl. No. : 10/708,694 Confirmation No. 2693
Apblicant : Wen-Shiang Liao,

Wei-Tsun Shiau
Filed : March 18, 2004 RECEIVED
TC/A.U. : 2826 CENTRAL FAX CENTER
Examiner : Abraham, Fetsum DEC 02 2004
Docket No. : NAUPOS57USAQO
Customer No. : 27765

Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

AMENDMENT

In response to the Office action of September 07, 2004, please émen_d the

5 above-identified application as follows:

Amendments to the Claims are reflected in the listing of claims which

begins on page 2 of this paper.

Remarks/Arguments begin on page 4 of this paper.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. l
10/708,694 03/18/2004 Wen-Shiang Liao NAUPO557USA 2693
27765 7590 09/07/2004 | EXAMINER |
NAIPO (NORTH AMERICA INTERNATIONAL PATENT OFFICE) ABRAHAM, FETSUM
P.O. BOX 506
MERRIFIELD, VA 22116 | ART UNIT | PaperNUMBER |

2826

DATE MAILED: 09/07/2004

Please find below and/or attached an Office communication concerning this application or proceeding.

PT0-90C (Rev. 10/03)
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Application No. Applicant(s) "
10/708,694 LIAO ET AL.

Office Action Summary Examiner A Unit
Fetsum Abraham 2826

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.
- [fthe period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- IfNO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on
2a)[] This action is FINAL. 2b)X This action is non-final.
3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X Claim(s) 1-11 is/are pending in the application.
43) Of the above claim(s) _____is/are withdrawn from consideration.
5 Claim(s) 1-5 is/are allowed.
6)XI Claim(s) the rest is/are rejected.
7)X Claim(s) Z and 8 is/are objected to.
8)] Claim(s) are subject to restriction and/or election requirement.

Application Papers

9)] The specification is objected to by the Examiner.
10)] The drawing(s) filed on is/are: a)[] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (.
a)XI Al b)[(] Some * c)[] None of:
1.J Certified copies of the priority documents have been received.
2] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s
1) X Notice df i - 4) [ interview Summary (PTO413)
2) E] Paper No(s)/Mail Date.
5) D Notice of informal Patent Application (PTO-152)
? 6)[] other: ____
U.S. Patent and Trademark Office
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 20040903
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Application/Control Number: 10/708,694 Page 2
Art Unit: 2826

DETAILED ACTION
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 6,9-11 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Yu et al (6,764,884).

The patent discloses a FINFET structure (see abstract) with triple-gate element
as shown in figure 16, the gate structure (1150) formed around and at least on three
sides of the channel region of the fin (1120) and separated from the channel by gate
insulation film (1140). Although the patent may be silent about the claimed strained
epitaxy layer, such layers are grown on semiconductor surfaces as normal practice in
the art and commercially available today. Therefore, it would have been obvious to one
skilled in the art to epitaxially grow a semiconducting layer on a substrate, since the
method provides an overall self-aligned structure.

As for claim 9, any processed epitaxial layer is considered strained since the
processing environment such as the temperature impose conditions on the material.
Further, channel/source/drain regions can be formed epitaxially and the FinFet in the
prior art is no different to the situation.

As for claim 10, layer thickness is variable and a function of subjective choice that
depends on anticipated resistance, conductance, processing time, current leakage and
even material strength that varies from a design to another with no patentable weight

unless criticality is an issue. In this particular case, the specification contains no
disclosure of either the critical nature of the claimed arrangement or any unexpected
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Application/Control Number: 10/708,694 Page 3
Art Unit: 2826

results arising therefrom. Where patentability is said to be based upon particular chosen
dimensions or upon another variable recited in a claim, the applicant must show that the
chosen dimensions are critical. In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934,
1936 (Fed. Cir. 1990).

As for claim 11, poly gate and metal gate are known materials for gate electrode of
MOSFETs.

The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. Refer to PN: 6,727,546.

Claims 7,8 objected to as being dependent upon a rejected base claim, but
would be allowable if rewritten in independent form including all of the limitations
of the base claim and any intervening claims.

Claims 1-5 have been allowed.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Fetsum Abraham whose telephone number is: 571-272-
1911. The examiner can normally be reached on 8:00 - 18:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Nathan J Flynn can be reached on 571-272-1915.

etsum Abrahgm
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ELECTRONIC INFORMATION DISCLOSURE STATEMENT

Electronic Version vi8

Stylesheet Version v18.0
Title of TRIPLE GATE DEVICE HAVING STRAINED-SILICON
Invention CHANNEL
Application Number : o] 0% Q’ﬁ‘Lf
Confirmation Number:
First Named Applicant: Wen-Shiang Liao
Attorney Docket Number: NAUPO557USA
Art Unit:
Examiner:
Search string: (4996574 or 5338959 or 6413802 ).pn

US Patent Documents

Note: Applicant is not required to submit a paper copy of cited US Patent Documents

i ii‘ Cite.No. | Patent No. Date Patentee Kind Class Subclla'és
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TRANSMITTAL

Electronic Version v1i.1
Stylesheet Version v1.1.0

Title of TRIPLE GATE DEVICE HAVING STRAINED-SILICON CHANNEL
Invention

Application Number :

Date :

First Named Applicant: Wen-Shiang Liao
Confirmation Number:

Attorney Docket Number: NAUPO557USA

| hereby certify that the use of this system is for OFFICIAL correspondence between patent
applicants or their representatives and the USPTO. Fraudulent or other use besides the filing
of official correspondence by authorized parties is strictly prohibited, and subject to a fine
and/or imprisonment under applicable law.

|, the undersigned, certify that | have viewed a display of document(s) being electronically
submitted to the United States Patent and Trademark Office, using either the USPTO provided
style sheet or software, and that this is the document(s) | intend for initiation or further
prosecution of a patent application noted in the submission. This document(s) will become
part of the official electronic record at the USPTO.

Submitted By: Elec. Sign.
Winston Hsu Winston Hsu
Registered Number: 41,526
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APPLICATION DATA SHEET

Electronic Version vi4
Stylesheet Version v14.0

Title of Invention TRIPLE GATE DEVICE HAVING STRAINED-SILICON CHANNEL

Application Type :

regular, utility

Attorney Docket Number : NAUPO557USA
Correspondence address:
Customer Number: 027765
IIRArRY
Inventors Information:
Inventor 1:
Applicant Authority Type: Inventor
Citizenship: TW
Given Name: Wen-Shiang
Family Name: Liao
Residence:

City of Residence:
Country of Residence:

Address-1 of Mailing Address:
Address-2 of Mailing Address:

City of Mailing Address:
State of Mailing Address:

Postal Code of Mailing Address:

Country of Mailing Address:
Phone:

Fax:

E-mail:

Inventor 2:

Applicant Authority Type:
Citizenship:

Given Name:

Family Name:

Residence:

City of Residence:

Miao- Li Hsien

TW

No. 252, Jong-Jeng Rd., Community 18, Tou-Fen Li,
Tou-Fen Town

Miao- Li Hsien

T™W

Inventor
TW
Wei-Tsun
Shiau

Kao-Hsiung Hsien
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Country of Residence:
Address-1 of Mailing Address:
Address-2 of Mailing Address:
City of Mailing Address:

State of Mailing Address:

Postal Code of Mailing Address:
Country of Mailing Address:
Phone:

Fax:

E-mail:

TW
No. 19, Wen-Hua St., Long-Shan Li, Mei-Nong Town

Kao-Hsiung Hsien

TW

Attorney Information:

practitioner(s) at Customer Number:

027765

as our attorney(s) or agent(s) to prosecute the application identified above, and to transact all
business in the United States Patent and Trademark Office connected therewith.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Electronic Version vi1

Stylesheet Version v10

Title of | toip) E GATE DEVICE HAVING STRAINED-SILICON CHANNEL

Invention

As the below named inventors, we declare that:

This declaration is directed to the invention titled: " TRIPLE GATE DEVICE HAVING
STRAINED-SILICON CHANNEL"

We believe that we are the original and first inventors of the subject matter which is claimed
and for which a patent is sought;

We have reviewed and understand the contents of the above-identified application, including
the claims, as amended by any amendment specifically referred to above;

We acknowledge the duty to disclose to the United States Patent and Trademark Office all
information known to us to be material to patentability as defined in 37 CFR 1.56, including for
continuation-in-part applications, material information which became available between the
filing date of the prior application and the national or PCT International filing date of the
continuation-in-part application.

All statements made herein of own knowledge are true, all statements made herein on
information and belief are believed to be true, and further that these statements were made
with the knowledge that willful false statements and the like are punishable by fine or
imprisonment, or both, under 18 U.S.C. 1001, and may jeopardize the validity of the
application or any patent issuing thereon.

FULL NAME OF INVENTORS:

Inventor 1: Wen-Shiang Liao Inventor
Signature : Citizen of : TW
Inventor 2: Wei-Tsun Shiau Inventor
Signature : Citizen of : TW
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PATENT
Docket No NAUPO557USA

COMBINED DECLARATION AND POWER OF ATTORNEY

As a below named inventor , I hereby declare that :

I believe I am the sole (if only onc name appears below ) , or joint (if more than one name
appears) , original and first inventor of the subject matter which is claimed and for which a
patent is sought on the invention entitled :

"TRIPLE GATE DEVICE HAVING STRAINED-SILICON CHANNEL"

+ The specification for the above entitled invention is filed herewith.
The specification for the above entitled invention was filed previously

with application serial number: Filing Date:

1 hereby state that T have reviewed and understand the contents of the above identified
specification, including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose information which is material to the patentability of
the invention disclosed in this application in accordance with Title 37, Code of Federal
Regulations, Section 1.56 (a). T further acknowledge the duty in any continuation-in-part
application to disclose to the Patent and Trademark Office all information known to be material
to the patentability of the invention disclosed in this application, as defined in 1.56, which
became available to me between the filing date of the prior application and the filing date of this
application.

PRIORITY CLAIM

+ There is no claim of priority

Claim of priority 1s based on the following:

POWER OF ATTORNEY

As a named inventor, 1 hereby appoint the following attorneies to prosecute this
application and to transact all related business in the Patent and Trademark Office:

Winston Hsu Registration# 41,526

P.O. Box 506,

Merrifield, Virginia 22116,

US.A

E-mail : winstonhsu@naipo.com.tw
TEL: +886-2-89237350 %100

NPO#NAU-POSST-USA:0 Combined Declaration and Power of Attorney, Page 1 of 2 F#NPO-POO0TE-US

CUST#UMCD-2003-0252 DSB0-092U001506
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DECLARATION

I hereby declare that all statements made herein of my own knowledge are true and that
all statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment or both under Section 1001 of Title 18 of the United States
Code and that such willful false statements may jeopardize the validity of the application or any

patent issued hereon.

CGHER AKZLCEF al)

Date: 2:/ 7 / 2904[

Printed Name:

Post Office Address:
and Residence
Citizen of:

) -/ .
Date: - //} 8/ FULS

Won-Lhon Fp

Wen-Shiang Liao

No. 252, Jong-Jeng Rd., Community 18, Tou-Fen Lj,
Tou-Fen Town, Miao- Li Hsien, Taiwan, R.O.C.

R.O.C.

—_
o
.

Printed Name:

Post Office Address:
and Residence
Citizen of:

Combined Declaration and Power of Attorney, Page 2 of 2

Wei-Tsun Shiau

No. 19, Wen-Hua St., Long-Shan Li, Mei—Nonngown,
Kao-Hsiung Hsien, Taiwan, R.O.C.

R.O.C.

F#ANPO-PO0O1LE-US
DSB0-092U001306

NPO#NAU-P0557-USA:0
CUST#UMCD-2003-0252
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FEE TRANSMITTAL

Electronic Version v08
Stylesheet Version v08.0

Titleof | TRIPLE GATE DEVICE HAVING STRAINED-SILICON CHANNEL

Invention

Application Number :

Date :
First Named Applicant: Wen-Shiang Liao
Attorney Docket Number: NAUP0O557USA

TOTAL FEE AUTHORIZED $ 810

Patent fees are subject to annual revisions on or about October 1st of each year.

Filing as large entity

BASIC FILING FEE

Fee Description Fee Code Amount $ Fee Paid $

Utility Filing Fee 1001 770 770

Subtotal For Basic Filing Fees: $ 770

EXTRA CLAIM FEES

Fee Description Extra Claim Fee Code Amount $ Fee Paid $
Total Claims : 11 0 1202 18 0
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Description

TRIPLE GATE DEVICE HAVING
STRAINED-SILICON CHANNEL

BACKGROUND OF INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a Triple Gate(Tri-gate)
device, and more particularly, to a three dimensional tran-
sistor device having a three-sided strained-Si channel and
its manufacturing method.

[0003] 2. Description of the Prior Art

[0004] Transistors are the miniscule on/off switches that make
up the integrated circuits in today's microprocessors.
Three dimensional (3D) vertical double-gate transistors
are known in the art. Chipmakers keep announcing that
they have fabricated the smallest vertical double-gate
transistors reported to date using industry standard tech-
nology. These transistors, measuring below ten nanome-

ters, or ten billionths of a meter in length (gate), are about
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six times smaller than the smallest transistors currently in
production.

[0005] A double-gate transistor structure effectively doubles the
electrical current that can be sent through a given transis-
tor. The Fin Field Effect Transistor (FinFET) design relies
upon a thin vertical silicon "fin" to help control leakage of
current through the transistor when it is in the "off" stage.
Moreover, while the gate length is shrunk to bellow 65nm,
the wrapped-around gate upon the very thin Si-fin body
can provide excellent gate control capability for effectively
suppressing short channel effect through the fully de-
pleted silicon-on-insulator (SOI) operation mode. The su-
perior leakage control characteristics and excellent gate
control for effectivelysuppressing short channel effect
make FinFET transistors an attractive candidate for future
nano-scale CMOS generations, which are expected to be
in manufacturing within the next decade.

[0006] Typically, FinFET is built on a silicon-on-insulator (SOI)
substrate. The silicon layer of the SOI substrate is etched
into "fin" like shaped body of the transistor. The gate is
wrapped around and over the fin.

[0007] U.S. Pat. No. 4,996,574 filed June 30, 1989 by Shirasaki,

entitled "MIS transistor structure for increasing conduc-
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tance between source and drain regions” discloses a
metal-insulator-semiconductor transistor comprising an
insulator layer, a silicon body provided on the insulator
layer and comprising a source region, a drain region and a
channel region extending in a first direction between and
interconnecting the source region and the drain region, a
gate insulator film provided on the silicon body so as to
cover the channel region except for the part of the chan-
nel region in contact with the insulator layer, and a gate
electrode of a conductive material provided in contact
with the gate insulator film so as to cover the channel re-
gion underneath the gate insulator film except for the part
of the channel region in contact with the insulator layer.

[0008] y.S. Pat. No. 5,338,959 filed March 30, 1993 by Kim et al.
discloses a thin film transistor gate structure with a three-
dimensional multi-channel structure. The thin film tran-
sistor gate structure comprises source/drain electrodes
formed so as to be spaced from and opposite to each
other on a substrate. The TFT has a plurality of channel
regions for high carrier mobility. Each channel region has
three-dimensional structure. The polycrystalline silicon
channel regions are surrounded by gates.

[0009] y.S. Pat. No. 6,413,802 filed October 23, 2000 by Hu et
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[0010]

al. discloses a FinFET device that is fabricated using con-
ventional planar MOSFET technology. The device is fabri-
cated in a silicon layer overlying an insulating layer (e.qg.,
SIMOX) with the device extending from the insulating layer
as a fin. Double gates are provided over the sides of the
channel to provide enhanced drive current and effectively
suppress short channel effects. A plurality of channels can
be provided between a source and a drain for increased
current capacity.

However, the electrical performance such as carrier mo-
bility or device driving current of the above-described
SOIl-based FinFET and Tri-gate devices can be further im-

proved.

SUMMARY OF INVENTION

[0011]

It is therefore a primary object of the claimed invention to
provide a Triple Gate (Tri-gate) device having improved
electrical performance such as higher carrier mobility and

higher driving current.

[0012] According to the claimed invention, a Tri-gate device with

a strained silicon channel is provided. The Tri-gate device
includes a composite fin structure consisting of a silicon
germanium core and a strained silicon epitaxy layer grown

from surface of said silicon germanium core. A gate strip
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wraps a channel portion of the composite fin structure.
Two distal end portions of the composite fin structure not
covered by the gate strip constitute source/drain regions
of the Tri-gate device. A gate insulating layer is inter-
posed between the composite fin structure and the gate
strip.

[0013] Other objects, advantages and novel features of the in-
vention will become more clearly and readily apparent
from the following detailed description when taken in

conjunction with the accompanying drawings.
BRIEF DESCRIPTION OF DRAWINGS

[0014] The accompanying drawings are included to provide a
further understanding of the invention, and are incorpo-
rated in and constitute a part of this specification. The
drawings illustrate embodiments of the invention and, to-
gether with the description, serve to explain the principles
of the invention. In the drawings:

[0015]  Fig.1 is a schematic perspective view showing a portion of
an improved Tri-gate device in accordance with one pre-
ferred embodiment of the present invention;

[0016] Fig.2 is a cross-sectional view of the Tri-gate device along
line a-a of Fig.1; and

[0017] Fig.3 to Fig.6 are schematic cross-sectional diagrams
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showing the method for fabricating the Tri-gate device in
accordance with one preferred embodiment of the present

invention.
DETAILED DESCRIPTION

[0018] Please refer to Fig.1 and Fig.2. Fig.1 is a schematic per-
spective view showing a germane portion of an improved
Tri-gate device in accordance with one preferred embodi-
ment of the present invention. Fig.2 is a cross-sectional
view of the Tri-gate device along line a-a of Fig.1. As
shown in Fig.1, the Tri-gate device 1 comprises a thin fin
structure 30 upwardly extending from a horizontal surface
of an insulating layer (or buried oxide) 20 that is sup-
ported by a substrate 10. The thin fin structure 30 stand-
ing perpendicular to the substrate 10 is separated from
the substrate 10 by the insulating layer 20. The center
portion of the thin fin structure 30 is wrapped by a gate
strip 60 and defines a channel region thereto. A gate in-
sulating film 70 such as high quality silicon dioxide is in-
terposed between the gate strip 60 and the thin fin struc-
ture 30. Alternatively, the gate insulating film 70 can be
silicon nitride or a high-k gate dielectric material. The
gate strip 30 may be made of polysilicon, metal gate or

the like. The thin fin portions that are not covered by the
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gate strip 60 constitute source or drain (S/D) of the Tri-
gate device 1. The source/drain (S/D) of the Tri-gate de-
vice 1 may be implanted with high concentration of impu-
rities. For the sake of simplicity, it is to be understood
that the contact portions electrically connected to the S/D
and gate strip 60 respectively are not shown.

[0019] As shown in Fig.1 and Fig.2, the thin fin structure 30 has
a flat top surface 31 having a width denoted as "W", and
two vertical sidewalls 33 having a height denoted as "H".
The channel length (L) of the Tri-gate device 1 is defined
by the width of the gate strip 60. The channel width of the
Tri-gate device 1 is the combination of the width (W) of
the flat top surface 31 and the height (H) of both sidewalls
33 (Channel width = W + 2H). According to the preferred
embodiment of the present invention, the width (W) of the
flat top surface 31 is approximately equal to the height
(H) of sidewall 33. Preferably, the strained silicon epitaxy
layer 34 has a substantially uniform thickness of about
10~300 angstroms. The present invention features the
thin fin structure 30 that comprises a silicon germanium
(SixGel_x) core 32 and a strained silicon epitaxy layer 34
grown from surface of the silicon germanium core 32. The

electrical performance of the Tri-gate device 1 can be
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greatly improved since the strained silicon epitaxy layer
34 provides superior carrier mobility, and thus higher
drive current.

[0020] A method for forming the Tri-gate device 1 of Fig.1 will
now be explained with reference to Fig.3 to Fig.6. As
shown in Fig.3, a commaercially available uni-bond SiXGe
1_X/Si02/Si wafer 100 is prepared. The uni-bond SiXGel_X/
SiOZ/Si wafer 100 comprises a silicon bottom layer 10, SiO2
film 20 supported by the silicon bottom layer 10, and a
silicon germanium layer 40. Preferably, the silicon germa-
nium layer 40 has a predetermined thickness of about
500~1200 angstroms, but not limited thereto. An etching
mask 80 is formed on the silicon germanium layer 40. The
etching mask 80 may include a silicon nitride hard mask
81 and a photoresist 82. A reactive ion etching (RIE) is
carried out to etch away the un-masked silicon germa-
nium layer 40 from the wafer 100. The anisotropic RIE
stops on the SiO2 film 20. The remaining photoresist 81
and hard mask 82 are removed, thereby forming a silicon
germanium island 90 on the SiO2 film 20.

[0021] As shown in Fig.5, an epitaxy process is performed to
grow a strained silicon layer 34 on the surface of the sili-

con germanium island 90. The grown strained silicon layer
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[0022]

34 and the silicon germanium island 90 constitute a com-
posite thin fin structure 30, part of which will be used as
the channel region in a later stage. As specifically indi-
cated in Fig.5, the composite thin fin structure 30 has a
width (top surface) denoted as "W" and a height (sidewalls)
denoted as "H". According to the preferred embodiment of
the present invention, the width (W) of the composite thin
fin structure 30 is approximately equal to the height (H) of
the composite thin fin structure 30. Preferably, the
strained silicon epitaxy layer 34 has a uniform thickness
of about 50~300 angstroms. Channel threshold voltage (V
t) implantation may be carried out after the formation of
the composite thin fin structure 30. The channel threshold
voltage (Vt) adjustment may be tilt angle ion implantation.
It is understood that a screen oxide or sacrificial oxide
(about 50A thick, for example) may be thermally formed
on the surface of the composite thin fin structure 30 be-
fore the channel threshold voltage (Vt) adjustment. This
sacrificial oxide is removed prior to the formation of high
quality gate insulating layer.

As shown in Fig.6, a gate insulating layer 70 is formed on
the top surface and sidewalls of the composite thin fin

structure 30. Preferably, the gate insulating layer 70 is
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[0023]

formed by performing a dry or wet thermal oxidation, but
not limited thereto. According to the preferred embodi-
ment, the thickness of the gate insulating layer 70 ranges
between 10 and 30 angstroms. Subsequently, a conven-
tional chemical vapor deposition (CVD) such as PECVD or
LPCVD is carried out to deposit a polysilicon or metal gate
layer on the SiO2 film 20 and over the gate insulating layer
70. A lithographic process is then carried out to pattern
the polysilicon or metal gate layer, thereby forming a gate
strip 60 wrapping a portion of the fin structure 30. An
offset spacer (not shown) is then formed on sidewalls of
the gate strip 60. A lightly doped source/drain ion im-
plantation may be carried out. After that, a spacer such as
silicon nitride (not shown) is formed on the offset spacers.
A high concentration source/drain ion implantation is
then carried out to dope the source and drain regions on
the fin structure 30.

Those skilled in the art will readily observe that numerous
modification and alterations of the device may be made
while retaining the teachings of the invention. Accord-
ingly, the above disclosure should be construed as limited

only by the metes and bounds of the appended claims.
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[c1]

[c2]

[c3]

[c4]

Claims

What is Claimed is:

1. A three dimensional Triple Gate (Tri-gate) device
comprising:

a composite fin structure consisting of a silicon germa-
nium core and a strained silicon epitaxy layer grown
from surface of said silicon germanium core;

a gate strip wrapping a portion of said composite fin
structure, wherein portions of said composite fin struc-
ture not covered by said gate strip constitute source/
drain regions of said Tri-gate device; and

a gate insulating layer interposed between said compos-
ite fin structure and said gate strip.

2. The Tri-gate device of claim 1wherein said composite
fin structure has a substantially flat top surface and ver-
tical sidewalls.

3. The Tri-gate device of claim 2 wherein said composite
fin structure has a width of said flat top surface that is
approximately equal to its height.

4. The Tri-gate device of claim 1 wherein said strained
silicon epitaxy layer has a thickness of about 50~300
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[cS]

[c6]

[c7]

[c8]

[c9]

[c10]

angstroms.

5. The Tri-gate device of claim 1 wherein said gate strip
is made of polysilicon or metal gate.

6. A Tri-gate device comprising:

a composite fin structure consisting of a semiconductor
core and a strained epitaxy layer grown from surface of
said semiconductor core;

a gate strip wrapping a portion of said composite fin
structure, wherein portions of said composite fin struc-
ture not covered by said gate strip constitute source/
drain regions of said Tri-gate device; and

a gate insulating layer interposed between said compos-

ite fin structure and said gate strip.

7. The Tri-gate device of claim 6 wherein said semicon-
ductor core has a first lattice constant that mis-matching
a second lattice constant of said strained epitaxy layer.

8. The Tri-gate device of claim 6 wherein said semicon-

ductor core consists of silicon germanium.

9. The Tri-gate device of claim 6 wherein said strained

epitaxy layer is a strained silicon epitaxy layer.

10. The Tri-gate device of claim 9 wherein said strained

silicon epitaxy layer has thickness of about 50~300
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angstroms.

[c11] 11. The Tri-gate device of claim 6 wherein said gate
strip is made of polysilicon or metal gate.
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TRIPLE GATE DEVICE HAVING STRAINED-
SILICON CHANNEL

Abstract

A three-dimensional Triple-Gate (Tri-gate) device having a three-
sided strained silicon channel and superior drive current is pro-
vided. The Tri-gate device includes a composite fin structure con-
sisting of a silicon germanium core and a three-sided strained sil-
icon epitaxy layer grown from surface of said silicon germanium
core. A gate strip wraps a channel portion of the composite fin
structure. Two distal end portions of the composite fin structure
not covered by the gate strip constitute source/drain regions of
the Tri-gate device. A high quality gate insulating layer is inter-

posed between the composite fin structure and the gate strip.
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