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PATENT 

THE UNITED STATES PATENT AND TRADEMARK OFFICE 

5 Applicant: Wen-Shiang Liao 

App. No.: 10/708,694 Filing Date: 03/18/2004 

Art Onit: 2826 Examiner: ABRAHAM, FETSUM 

Docket No.: NAUP0557USA 

10 Title: TRIPLE GATE DEVICE HAVING STRAINED-SILICON CHANNEL 

15 

To: Commissioner for Patents 

P.O. Box 1450 

Alexandria VA 22313-1450 

Subject: Request for a refund of publication fee 

Dear Sir, 

20 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 

25 publication process (Attachment 2). 

The applicant hereby requests to refund the publication 

fee~to the Deposit Account No. 50-3l~r.o.ur,suant
3
to 37 ~ • .,'i! !,.itr'f 00, 00 CR 

CFR 1. 211 (e) and MPEP 1126. Your quick response will be greatly 

30 appreciated. 
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Sincerely yours, 

Date: AUS O 3 2005 
5 Winston Hsu, Patent Agent No. 41,526 

10 

15 

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

Voice Mail: 302-729-1562 

Facsimile: 806-498-6673 

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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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 ACMP0120USA 1201 $1,000.00 $28,585.00 
03/31 2 10605503 ACMP0120USA 1202 $100.00 $28,485.00 
03/31 8 10604244 LKSP0017USA 1801 $790.00 $27,695.00 
03/31 91 10907376 VIAP0117USA 1011 $300.00 $27,395.00 
03/31 92 10907376 VIAP0117USA 1202 $450.00 $26,945.00 
03/31 93 10907376 VIAP0117USA 1201 $200.00 $26,745.00 
03/31 94 10907376 VIAP0117USA 8021 $40.00 $26,705.00 
03/31 95 10907376 VIAP0117USA 1311 $200.00 $26,505.00 
03/31 96 10907376 VIAP0117USA 1111 $500.00 $26,005.00 
03/31 101 10907379 LHTP0008USA 4011 $75.00 $25,930.00 
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03/31 105 10907380 LUCP0010USA 4011 $75.00 $25,465.00 
03/31 106 10907380 LUCP001 OUSA 2202 $50.00 $25,415.00 
03/31 107 10907380 LUCP0010USA 2201 $100.00 $25,315.00 
03/31 108 10907380 LUCP0010USA 8021 $40.00 $25,275.00 
03/31 109 10907380 LUCP001 OUSA 2311 $100.00 $25,175.00 
03/31 110 10907380 LUCP0010USA 2111 $.250.00 $24,925.00 
03131 1n 10907397 AITP0020USA 4011 $75.00 $24,850.00 
03/31 178 10907397 AITP0020USA 8021 $40.00 $24,810.00 
03/31 179 10907397 AITP0020USA 2311 $100.00 $24,710.00 
03/31 180 10907397 AITP0020USA 2111 $250.00 $24,460.!)0 
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03/31 205 10907403 NAUP0652USA 8021 $40.00 $24,120.00 
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United States Patent and Trademark Office 
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Search results as ot. 7-29-2005::4:4:1 E.T. 

Search results for application number: 10/708,694 
Appllcatlon Number: 10(108,694 Customer Number: 27765 

Flllng or 371 (c) Date: 03-18-2004 Status: Patented case 
Application Type: Utility Status Date: 04-13-2005 

Examiner Name: ABRAHAMt FETSUM Location: ELECTRONIC 

Group Art Unit: 2826 Location Date: -

Confirmation Number: 2693 Earliest Publication No: • 

Attorney Docket Number: NAUP0557USA Earliest Publlcatfon Date: -

Ctass/ Sub-Oass: 257/192 Patent Number: 6,888,181 

First Named Inventor: Wen-Shlang Uao, Miao- U Hsien, (TW) Issue Date of Patent: 05-03-2005 

Title Of Invention: TRIPLE GATE DEVICE HAVING STRAINED-SILICON CHANNEL 
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aintenance Statement -
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Maintenance Statement -
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Ublished Documents 
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04-13-2005 Issue Notlflcatk>n Mailed 

05-03-2005 Patent Issue Date Used In PTA Calculation 

04-05-2005 Receipt Into Pubs 

04--04-2005 Dispatch to FDC 

04-04-2005 Application la Considered Ready tor Issue 

03-28-2005 Issue Fee Payment Verified 

03-31-2005 Receipt Into Pubs 
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01-13-2005 Mail NoUce of Allowance 

01-10-2005 Issue Revision Completed 

Page 5



r 
.... 

PAIR Page Page 2 of2 

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-Flnal Action 

09-07-2004 Mall Non-Final Rejection 

09-07-2004 Non-Flnal 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 lnfonnatlon Disclosure Statement 

05-20-2004 Application Retum from OIPE 

05-20-2004 Application Retum 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 lnltlal 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: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR ORA WING 

□ BLURRED OR ILLEGIBLE TEXT OR ORA WING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

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

□ 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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(NAIPC) NORTH AMERJCA INTERNATIONAL PATENT 
OFFICE 
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SCale.s Postal !w:rvicc with Hfficient p,:,sta~ fort fir:A cla• mall iq 1111 41nwloJ1C 
~d fO the Mail Stop ISSUB FEK" address above, or be.ns f.11¢Sil'nllo 
transmittt:d to the USPTO (703 746-4000. on the dam indica~d below. 

P.O. BOX506 
MERRIFIELD, VA 22116 

03/30/2005 L~OHDIH2 00000038 503105 10708694 ZoeHuan ~•-) 

03/18/2004 Wsn--Shiang Liao NAUP0557USA 

TLE OF INVENTION: TRIPLE GATE DEVICE HAVING STRAINE;O-SILICON CHANNEL 

SMALL ENTITY ISSUE f'l!I! PtJIIJ.ICATION FE£ TOTAL F.l!I!(S) DUE DATE DUE 

OO!lpr<>visianal NO $1400 SJOO $1700 04/13n005 

ARTUNrr 

ABRAHAM, FETSUM 2826 

Chan_p of c;01TC11pondence addreu or Indication of "Feit Address" (37 
1\ l..:f6j)_ • 

D Change ot com:sJ?Qndenc.eo addn:u (or Cbango of Comspondcncll 
Addn:ss form PTOISB/122) attacbed. 

0 "Fee Ai:ldn=M" indication (or •p.,., Addn:u" Indication form 
Yl'O/SB/47; Rev 03.02 or more: n:cen1) a~hed. IUx of e Customer 
N~mbu i, ~llwd. 

CLASS-SUBCLAS3 

257-192000 

2. Po: pritttittg on lhe patc:DI front PIS'!, list 
(I) the I\BJ"OC$ of Ill> 19 J n,gi.stm:d patent attorneys 
or agents OR, altemattvety, 
(2) lhc name of a single finn ~ving as a member a 
1<:gisb:n:d BUDmcy o~ B.B£nt) and thci tllUTle6 of up ~ 
2 n:gim,nd 1)41>!:1\t attorneys or agenu. Ir no name 1& 

lis~ no name wiU be printed. 

\SSIGN£e NAME AND .IU:SJDEiNCB DATA TO BE PRINTED ON TifE PATENT (print ar typ<e) 

Winston Hsu 
2 ___________ _ 

3 ___________ _ 

PLE.AS.E NOTE: Unlca an 8.'llsi.1111ee: is ldcndlled below, no assilll.)~ dat.l will appc,ar on ttu: piai.nt. Ir an assignee Is idmti6ed blelow, the docwncnt hu been filed for 
recordarlon asset ron:h in 37 CfRl.11. Completion ofrhis fmm ls NOT a substirute for filing an assignment. 

(A) NAME 01' ASSIGNEE (B) RESIDENCE!: (CITY and STA TB OR COUNTRY) 

UNITED MICROELECTRONICS CORP. No.3, LJ.Hsin Road 2, Science-Based Industrial Pairk, Hsln-Chu City, 
Taiwan, R.O.C. 

asc: ehcc:k the appropriate assigncc c:atcgory Ot t:11tegories (will not be printed on the patent): 0 Individual 01 Corporation or olhct privAt.. group entity Q Govcmmtrtt 

1'l)e following rec(s) I.I'!! ~IORd: -lb. Payment orfte($): 
:ial 1&sue Fee QA c:be,k in the BDIOWll of1he fce(S) Is enclosed. 

~ Publicatic,,a Fee (No small Cl"lt.ity disi;;ollJlt permitted) Q Paymmt by r:n,dlt cant. Form PTo-2038 is attacbcd. 

::l Ad~ce Older- II of Copies________ re:11 The Din:ctor is hereby au!i'orizr:d bv c~ the required fcc(s), or cll:dit any DV£11!a)'meDf, 1n 
Dep(,.tit Ac:count Nmnbcr 5Q-31 O!lt (enclose an ex1m copy ofll:lfs form). 

:henge In EntltJ, Status (ftOftl SlalUS indical1:d above) 
J a. Al)plic:anl dalms SMALL ENTITY ala.tu.I. Sec 37 CFR 1.l?. Q b. Applicant b no longer claiming SMALL ENTITY :\1atus. Sec 37 CFR 1.27(8)(2). 

, Director of the USPTO is n,qumed to a11pl)I the INUC fee and PubUcali® Ffll (itany) o.r to n,-apply ~ p,eviomly paid ls.,iuc (to!> to the application identified above. . 
TE: The bsuc, Fee and Publication Foe (if '!"luin:!;I) wUI not be acccpll::d from anyone other lhM the applicant; .11 n:glstered attorney o:r ase,1t; or the ams,1e-e or !1thcr pan, in 
re:rt as shown by lhe records oftbe United Slate$ Patent and Trademark Office. 

!\uthori:ced Signarun: ____ .::./,_1-/2=-_;?._.'~_;-_z __ :,.,,,;:;, __ ~ _________ _ Datc __ ...,0'-:'3_/2 __ 8...,/..;;;;2=00""--5-~----
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ronn :ind/or su.ssc:atiQN for reducing this burden shQuld be senr to the Chief loformatioo Offk;cr, U.S. Pate111 and Tradc1ru11:k Office, U.S. D<epllt1ment of1:;Qlllfflerce l' o 
, l4SQ, AVI~~ ... V

31
irzi

1
n
4
~}231l-JiJS0. DO NOT SE.ND l'EJ!S OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissiom:r foe Patents, P.O. Bo,c. '1450.· 

Ulll<lrla, trgllllB 1J. J. ;,v_ ' 

!er tbc Paperwork RcductJon Act of 199S, no persons arc requited t,o respond to a coUc~ion of inlbnnation unle.!JS it di.tplays a n.lid 0MB c:ootrol number. 
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PAGE 313 ~ RCVD A1_3128120052:35:40 AM [Eastern Standard Time]* SVR:USPTOiFXRf •210 ~ DNIS:7464000 * CSID:8064986673 t DURATION (mm-ss):01•52 

Page 8



.,. 
I 

MAR 2 8 2005 
-0 

~ 
~ff lRAo~~~ 

1tf- WINSTON HSU,N0.41526 8064986673 T-086 P01/03 U-121 

North America 
Int:ellect:ual Property corporation 

P.O. BOX 5067 Merrifield, VA 22116, U.S.A. 
Voice Mail: 301-729-1562 
FAX: 806-498-6673 
e-inaU:winstonhsu@naipo.com 

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

FROM: Winston Hsu, PATENT AGENT, REG NO .. : 41,526 

SERIAL NO.: 10/708,694 

ATTORNEY DOCKET NO.: NAUP0557USA 

SUBJECT: ISSUE FEE PAYMENT 

TOTAL PAGES: 3 PAGES (INCLUDING COVER PAGE) 

Winston Hsu 2005/03/28 

NAUP0557USA0_E2 

PAGE 1/3 * RCVD A1_3/28/20052:35:40 AM [Eastern Standard Time]* SYR:USPTO.£FXRF-2/0 * DNIS:7464000 * CSID:8064986673 * DURATION (mm-ss):01-52 
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1tE- WINSTON HSU,N0.41526 8064986673 T-086 P02/03 U-121 

( MAR 2 8 2005 

PTOISBl21 (0&-04) 
h.. .... ll.~4; Ati!>ruvad for use through 07/31/2008, DIAB 0551..Q031 

L~A~t~~..J.llllll:it.lllJILflllllllllllllli.Bl:llllllllm..~:dJllflrl.~-llllllf ... ~!!!!!~?.!!~~u~u·gp.a1er,llllsll1Uanditlal~a,ad~IHIIBl'k-ll.llll~-llk.a;aJIU~--$.~tlem.JPARNUllllll.-'ENT».HIO~FmC~OM~~-IA·~·~m-L~--~ 

I" Applk:atlon hk.tmber 1 0ll08,694 "'I 

TRANSMITTAL 
FORM 

{Iv 11• u:n,d fw all flll.er lnJtlal -• 

'-. Toad NuMIIM ct P-11gM 111 TN$ Sut>minion I 2 

Allng Cele 03/18/2004 
Arst wntor Wen-Shiana Liao 
Art Unit 2826 
ExamtnsName ABRAHAM,FETSUM 
Attomoy Doc:ket Number NAUP0557USA 

ENCLOSURES ( Chttlt ttll th.tt apply} 

□ 

□ 
□ 
□ 

□ 
□ 

Fee Transmlnal Form 

~ Fee Attached 

AmafldMMtlReply 

□ AftetFnal 

D Affidavils/dedarallon(s) 

E:xt-ion Qt Time Request 

Express Abandonment Request 

lnklrmatlon Dlsdosure St.atement 

□ 
□ 

□ 
□ 
□ 
□ 
□ 
□ 

Uoenslng-related Pal)GI'$ 

Petition 
Petition 1:o C<mven to a 
Provisional Application 
PQwerofAttomey,Revoawon 
C11.t1nge of CC!ffWl,pondence Address 

Termin•I Dbclaimer 

R~ for Refund 

co, Number of CD(s) ____ _ 

D Landscape Tallie 01'1 co 
CGl'lmOd Copy al Priority I Remarks I 
Ooc;-ument(s) 

Reply to Missing P(lrts/ 
Incomplete App&cation 
□ Reply IQ l'.4ming Parts 

1a1der 37 CFR 1.52 or 1.53 

□ 
□ 

□ 
□ 
□ 
□ 

Alter Allowance Ccmmvnioetion to TC 

Appeal Comtnuni~ to Board 
of Appeals and lnt9rf&nancBG 

Appaal Communieallon to TC 
(Appeal Notice, Brief, Rep!), Sri,of) 

Proprietary Information 

Statue Letter 
Other End0S\ll'8(s) (please Identify 
belO)N): 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 
Firm Name 

North America Intellectual Property Corporation 
SlgnE1ture 

Printea name 
Winston Hsu 

D•de 03/28/2005 I Reg. No. 41,526 

CERTIFICATE! OF TRANSMISSION/MAILING 

I hereby 1;:erijfy lt•!lt this correspondence Is being t'aa;imi!G transmitted to the USPTO cw deposited with the United States Postal Servloe with 
sufficient postage as first Class mail ln 1m envelope addressed to: CommlS$10not r.:,, Pstsnt,;, P,O, eox 1450, Atexandrla. VA 2231:3-1450 on 
the date shown below: 
Signature 

~yped or printed name 

This colectlon of Information lji l'l!ql.lin!:d t,y 37 CFR 1.5. The inbmstion ia niqulred ID Dbmln ot retain a t:H,n9ffl by 1h& public which la to t1le (Sn.I l!y IN> USPTO to 
proceaa) an apptlClll!On. COtrfi<lle,.,.i<;lli1y is gowmed by 35 U.S.C. 122 and 37 CFR 1.11 a,,c11.14. This oollBction Is ee1Jms1ad to 2 """'9 ""cc,mplele, including 
gallle11ng, p~. •l't(t Nbmilting Ille a>mpleted applicallon form l,o 11\111 V$PTO, Tltll9 will vary depending upon lhe lndlvldwd -• Any oornmenta on the 
-~ Of ijMfl! )IOU requirv to <Xll'11jllllte this fam and/or au9Q,!dlk>11$ fQr !,rducing thi6 burden. should be sent to the Chief lnl'Offl'\lltion Officer, U.S. PBlem and 
rr:aoemarti: Officg, U.S. DeparnMnt of Commen:e, P.O. l3o,,; 1450, Alv,c.u,dria. VA 22313'-1450. C>O NOT SEND FEE$ OR COMPI..ETED FORMS "to THIS 
ADDRESS. SEND TO: Ct>mmi.ssion11r for Pat.ems, P.O. Box 1450, Alexandria, VA22313-14SO. 

If you need ass/stal'/09 In ~ing the form, caJI 1..aoo-PTO-rJ199 .md ~ec:t option 2, 

PAGE 2/3 * RCVD A1_3/28/20052:35:40 AM [Eastern Standard Time]~ SVR:USPTO-EFXRF-2/0 * DNIS:7464000 * CSID:8064986673 * DURATION (mm-ss):01·52 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Addr=: 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 

(NAIPC) NORTH AMERICA INTERNATIONAL PATENT 
OFFICE 
P.O. BOX506 
MERRIFIELD, VA 22116 

EXAMINER 

ABRAHAM, FETSUM 

ART UNIT PAPER NUMBER 

2826 

DATE MAILED: 01/13/2005 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

10/708,694 03/18/2004 Wen-Shiang Liao NAUP0557USA 2693 

TITLE OF INVENTION: TRIPLE GA TE DEVICE HA YING 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 Im: MERITS IS CLOSED. TIDS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
TIDS 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 TIDS APPLICATION SHALL BE REGARDED AS ABANDONED. IlllS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE 
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN TIDS 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 
SMALL ENTITY status: 

A. If the status is the same, pay the TOT AL FEE(S) DUE shown 
above. 

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

If the SMALL ENTITY is shown as NO: 

A. Pay TOT AL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s) 
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 I of 3 

PTOL-85 (Rev. 12/04) Approved for use through 04/30/2007. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: M.!ill 

or Fax 

Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 
(703) 746-4000 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). 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 unless corrected 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 I for any change of address) 

027765 7590 01/13/2005 

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 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

(NAIPC) NORTH AMERICA INTERNATIONAL PATENT 
OFFICE 

Certificate of Mailing or Transmission 
I 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 enveloP.e 
addressed to the Mail Stop ISSUE FEE address above, or being facsilillle 
transmitted to the USPTO (703) 746-4000, on the date indicated below. 

P.O. BOX506 
MERRIFIELD, VA 221 I 6 

(Depositor's name) 

(Signatun:) 

(Date) 

APPLICA TJON NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

10/708,694 03/18/2004 Wen-Shiang Liao NAUP0557USA 

TITLE OF INVENTION: TRIPLE GA TE DEVICE HAVING STRAINED-SILICON CHANNEL 

APPLN. TYPE SMALL ENTITY ISSUE FEE 

nonprovisional NO $1400 

EXAMINER ART UNIT 

ABRAHAM, FETSUM 2826 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

PUBLICATION FEE TOT AL FEE(S) DUE 

$300 

CLASS-SUBCLASS 

257-192000 

2. For printing on the patent front page, list 

( 1) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

$1700 

2693 

DATE DUE 

04/13/2005 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 

registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listeo, no name will be printed. 

2. _____________ _ 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

3. ASSIGNEE NAME AND RESIDENCE DAT A TO BE PRINTED ON THE PA TENT (print or type) 

3 _____________ _ 

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 (8) RESIDENCE: (CITY and STA TE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are enclosed: 4b. Payment ofFee(s): 

0 Issue Fee O A check in the amount of the fee(s) is enclosed. 

0 Publication Fee (No small entity discount permitted) 0 Payment by credit card. Form PTO-2038 is attached. 

0 Advance Order - # of Copies _________ 0 The Director is hereby authorized by charge the required fee( s ), or credit any overpayment, to 
Deposit Account Number (enclose an extra copy ofth1s form). 

5. Change in Entity Status (from status indicated above) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR I.27(g)(2). 

The Director of the USPTO is requested to apply the Issue 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 tlte 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. This collection is estimated to take 12 minutes to complete, including gathering, prepanng, and 
subnutting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you reguire to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandiia, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PTOL-85 (Rev. 12/04) Approved for use through 04/30/2007. 0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

ionos,694 03/18/2004 Wen-Shiang Liao 

027765 7590 01/13/2005 

(NAIPC) NORTH AMERICA INTERNATIONAL PATENT 
OFFICE 
P.O. B0X506 
MERRIFIELD, VA 22116 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

NAUP0557USA 2693 

EXAMINER 

ABRAHAM, FETSUM 

ART UNIT PAPER NUMBER 

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 O 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 O 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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Notice of Allowability 

Application No. 

10/708,694 
Examiner 

Fetsum Abraham 

Applicant(s) 

LIAO ET AL. 
Art Unit 

2826 

•• The MAILING DA TE 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 appropriate 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. [8l This communication is responsive to the amendment received on 12102104. 

2. [8l The allowed claim(s) is/are 1-6 and 8-11. 

3. [8l The drawings filed on 18 March 2004 are accepted by the Examiner. 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) 0 All b) 0 Some* c) 0 None of the: 

1. 0 Certified copies of the priority documents have been received. 

2. 0 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)). 

* 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 result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. 0 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. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) 0 including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) 0 hereto or 2) 0 to Paper No./Mail Date __ . 

(b) 0 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 drawings 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. 0 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. 12:1 Notice of Refer nces Cited (PTO-892) 5. 0 Notice of Informal Patent Application (PTO-152) 

2. 0 Notice of Ora n's Patent Drawing Review (PTO-948) 6. 0 Interview Summary (PTO-413), 
Paper No./Mail Date __ ._ . 

3. 0 Information D (PTO-1449 or PTO/SB/08), 7. 0 Examiner's Amendment/Comment 
Paper No./M 

4. 0 Examiner's Requirement for Deposit 8. 0 Examiner's Statement of Reasons for Allowance 

of Biological 9. 0 Other __ . 

U.S. Patent and Trademark Offi e 
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 

1ono8,694 
Reexamination 
LIAO ET AL. 

Notice of References Cited 
Examiner Art Unit 

Fetsum Abraham 2826 
Page 1· of 1 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Name Classification Country Code-Number-Kind Code MM-YYYY 

A US-6,838,322 01-2005 Pham et al 438 · 

8 US-

C US-

D US-

E US-

F US-

G US-

H US-

I US-

J US-

K US-

L US-

M US-

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Country Code-Number-Kind Code MM-YYYY 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 

V 

w 

X 

*A copy of this reference 1s not being furnished with this Office action. (See MPEP § 707.0S(a).) 
Oates 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 
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Application No. Applicant{s) 

Issue Classification 
10ll08,694 LIAO ET AL. 

111 II 1111 111 11 11 II 
Examiner Art Unit 

Fetsum Abraham 2826 

ISSUE CLASSIFICATION 
ORIGINAL CROSS REFERENCE(S) 

CLASS I SUBCLASS CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

2s1 I 192 
INTERNATIONAL CLASSIFICATION 

H O I L 31/0328 

I 
I 

Total Claims Allowed: 10 

(Assistant Examiner) (Date) 

'i/ets ~ ;~J'.,) (D,te) 

O.G. 
Print Claim(s) 

1. 

O.G. 
Print Fig. 

D Claims renumbered in the same order as presented by applicant □ CPA □ T.D. 0 R.1.47 

"ffi 
"ffi 

"ffi 
"ffi 

"ffi 
"ffi 

"ffi 
"ffi 

"ffi 
"ffi "ffi "ffi 

C C C C C "ffi C "ffi C 
C ·5i C ·5i C ·5i C ·5i C ·5i C ·5i C ·5i 

u::: 0 u::: ·c: u::: ·c: u::: ·c: u::: ·c: u::: 0 u::: ·c: 
0 0 0 0 0 

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 10 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 
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I of2 

http://neo:8000/PrexServlet/PrexAction?s ... n=display&browserType=IE&Applld=I0708694 

I~! UNITED SvcrEs PATENT AND Th,,oeMARK OFFICE 

:\l~a,~ 

*BIBDATASHEET* 
Bib Data Sheet 

SERIAL NUMBER 
10/708,694 

PPLICANTS 

FILING DATE 
03/18/2004 

RULE 

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

CLASS 
257 

IF REQUIRED, FOREIGN FILING LICENSE GRANTED 
** 05/20/2004 

Foreign Priority claimed 

35 USC 119 (a-d) conditions 
met 

erified and 
cknowledged 

DDRESS 
027765 

STATE OR 
Met after 

COUNTRY 
Initials TAIWAN 

(NAIPC) NORTH AMERICA INTERNATIONAL PATENT OFFICE 
P.O. BOX 506 
MERRIFIELD , VA 
2116 

ITLE 
RIPLE GATE DEVICE HAVING STRAINED-SILICON CHANNEL 

FILING FEE FEES: Authority has been given in Paper 
No. ____ to charge/credit DEPOSIT ACCOUNT 

RECEIVED No. ____ for following: 
770 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Tradeniark Office 
Ad<hesr.COMMISSIONER FOR PATENTS 

P.O. Bax l-450 
Alexandria. Vuginia 22313-1 00 
www.uspto.gov 

CONFIRMATION NO. 2693 

ATTORNEY 
DOCKET NO. GROUP ART UNIT 

2826 NAUP0557USA 

SHEETS TOTAL INDEPENDEN 

DRAWING CLAIMS CLAIMS 
6 11 2 

I □ All Fees 

I □ 1.16 Fees ( Filing ) 

□ 1 .17 Fees ( Processing Ext. of 
time) 

I □ 1 .18 Fees ( Issue ) 

I □ Other 

I □ r.rP.rlit 

1/5/05 3:39 PM 
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Search Notes Application No. Applicant(s) 

111111111111111 II II 
10/708,694 LIAO ET AL. 
Examiner Art Unit 

Fetsum Abraham 2826 

SEARCHED SEARCH NOTES 
(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 

Refine Search 

Search Results -

I Terms IIDocumentsl 

14996574 and epitax$5II 371 

US Pre-Grant Publication Full-Text Database . . ..... 
US OCR Full-Text Database 

Database: EPO Abstracts Database 

Search: 

JPO Abstracts Database 
Derwent World Patents Index 
IBM Technical Disclosure Bulletins 

Search History 

I 

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=OR 

Ll5 4996574 and epitax$5 37 L15 
Ll4 4996574 and fin 7 L14 
L13 4996574 and finL12 0 Ll3 

• L12 Ll 1 and fin 3 Ll2 
Lll 5338959 26 Ll 1 
LIO 4996574 63 LIO 

DB=TDBD; PLUR=YES; OP=OR 

L9 LS 0 L9 
DB=DWPI; PLUR=YES; OP=OR 

LS L7 0 LS 
DB=JPAB; PLUR=YES; OP=OR 

L7 L6 0 L7 
DB=EPAB; PLUR=YES; OP=OR 

L6 L5 0 L6 

Page 1 of2 

http://westbrs:9000/bin/cgi-bin/PreSearch.pl 1/5/05 
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WEST Refine Search Page 2 of2 

DB=USOC; PLUR= YES; OP=OR 

LS L4 0 LS 
DB=PGPB; PLUR= YES; OP=OR 

L4 L3 0 L4 

DB=USPT; PLUR= YES; OP=OR 

L3 11 and epitax$5 0 L3 
L2 "fin" same ("tripple gate" or "tri-gate") 0 L2 
Ll 6764884 1 Ll 

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 -

I Terms IIDocumentsl 

1683832211 11 

US OCR Full-Text Database 
Database: EPO Abstracts Database 

JPO Abstracts Database 
Derwent World Patents Index 
IBM Technical Disclosure Bulletins 

Page 1 of2 

Search: 
.... IL_1_7 _________________ 1 ~"'"· 

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=OR 

Ll7 6838322 1 Ll7 
Ll6 finfet 88 L16 
L15 4996574 and epitax$5 37 L15 
L14 4996574 and fin 7 L14 
Ll3 4996574 and finL12 0 Ll3 
L12 Ll 1 and fin 3 Ll2 
Lll 5338959 26 Ll 1 
LIO 4996574 63 LlO 

DB=TDBD; PLUR= YES; OP=OR 

L9 L8 0 L9 
DB=DWPI; PLUR=YES; OP=OR 

L8 L7 0 L8 
DB=JPAB; PLUR=YES; OP=OR 

L7- . L6 0 L7 

http://westbrs:9000/bin/cgi-bin/PreSearch.pl 1/5/05 
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WEST Refine Search Page 2 of2 

DB=EPAB; PLUR=YES; OP=OR 

L6 L5 0 L6· 

DB=USOC; PLUR= YES; OP=OR 

L5 L4 0 L5 

DB=PGPB; PLUR= YES; OP=OR 

L4 L3 0 L4 

DB=USPT; PLUR= YES; OP=OR 

L3 11 and epitax$5 0 L3 
L2 "fin" same ("tripple gate" or "tri-gate") 0 L2 
Ll 6764884 1 Ll 

END OF SEARCH HISTORY 

http://westbrs:9000/bin/cgi-bin/PreSearch.pl 1/5/05 
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CLAIMS'AS FILED - PART I 
(Column 1) (Column 2) SMALL ENTiTY 

FOR NUMBER FILED NUMBER EXTRA RATE FEE 
BASIC FEE .. 
(37 CFR 1.16(a)) s --
TOTAL CLAIMS 
(37 CFR 1.16(c)) minus 20 = X $ --
INDEPENDENT CLAIMS 
(37 CFR 1.16(b)) minus 3 = X S = --

,·. 

MULTIPLE DEPE NDENT CLAI~ PRESENT 
I ~' 

(37 CFR 1.16(d)) +s = 
-- '. ., . 

• If the d.ifferenc1 j~,~ium_n 1 is f~ss lhan.,:e,o, enter ·o· in column 2. TOTAL 
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TRIPLE GATE DEVICE HAVING STRAINED-SILICON CHANNEL 

Appl. No. 10/708,694 

Applicant Wen-Shiang Liao, 

Wei-Tsun Shiau 

Filed March 18, 2004 

TC/A.U. 2826 

Examiner Abraham, Fetsum 

Docket No. NAUP0557USA0 

Customer No. 'J.7765 

Commissioner for Patents 

P.O. Box 1450 

Alexandria VA 22313-1450 

AMENDMENT 

Confirmation No. 2693 

RECEIVED 
CENTRAL FAX CENTER 

DEC 0 2 2004 

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

1 
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Appl. No. ionos,694 
Amdt. dated December 2. 2004 
Reply to Office action of Septcmb,:c 07, 2004 

Amendments to the Claims: 

Listing o( Claims: 

Claim 1 (original) A three dimensional Triple Gate (Tri-gate) device 

S 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, 

10 wherein portions of said composite fin structure not covered by said 

gate strip constitute soUice/drain regions of said Tri-gate device; and 

a gate insulating layer interposed between said composite fin 

structure and said gate strip. 

15 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 

20 fin structure has a width of said flat top surface that. is 

approximately equal to its height. 

25 

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. 

2 
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Appl No. tonoS,694 
Amdt. dated December 2, 2004 
Reply to Office action of September 07, 2004 

Claim 6 (currently amended) A Tri-gate device comp:dsing: 

a composite fin structure consisting of a semiconductor core and a 

strained epitaxy layer grown from surface of said semiconductor core., 

5 said semiconductor core havjng a first lattice constant that 

mis-matches a second lattice constant of said strained epita:ii:y 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 

10 a gate insulating layer interposed between said composite fin 

structure and said gate strip. 

Claim 7 (cancelled) 

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

semiconductor core consists of silicon germanium. 

20 

Claim 9 (original) The T.d-gate • device cif claim 6 wherein said strained 

epita:ii:y 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 

25 is made of polysilicon or metal gate. 

3 
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5 

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

REMARKS/ARGUMENTS 

1. Rejection of claims 6, 9-11 under 35 U.S.C. 103(a) as being 

unpatentable over Yu et al. (6,764,884): 

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

limitation of "said semiconductor 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 claim 7. No new. matter is 

10 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 layer" recited in claim 7 of the 

15 present application. In addition, the applicant notes that claim 7 would be 

aUowable 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 appUcant asserts that the amended claim 6 including "said 

semiconductor core has a first lattice constant that mis-matches a second 

20 lattice constant of ~aid 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. 

25 

4 
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Appl. No. 10(708,694 
Amdt. dated I>c=ber 2, 2004 
Reply to Office action of September 07, 2004 

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

claim: 

5 Claims 7 and 8 would be allowable if rewritten in independent form 

including all limitations of the base claim and any intervening claims. The 

applicant notes this allowance, and believes the limitation included in 

claim 7 suffices for differentiating the claimed invention from the cited 

prior arts. Thus, the limitation originally recited in claim 7 has been added 

10 to claim 6, and claim 7 is cancelled. Reconsideration of claim 8 is politely 

requested in view of the amendment made to claim 6. 

15 

Applicant respectfully requests that a timely Notice of Allowance be 

issued in this case. 

Sincerely yours, 

20 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 

e-mail : winstonhsu@naipo.com 

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

5 
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NORTH AMERICA 
INTERNATIONAL PATENT OFFICE 

P.O. BOX 506, Merrifield, VA 22ll6, U.S.A. 
Voice Mail: 302-729-1562 
FAX:806-498-6673 
e-mail: winstonbsu@naipo.com 

FAX TO: ABRAHAM, FETSUM 
ART UNIT: 2826 

RECEIVED 
CENTRAL FAX CENTER 

DEC O 2 2004 

Tel.: (571) 272•1911. 
Fax: (703) 872-9306 

FROM: Winston Hsu, PATENT AGENT, REG NO.: 41,526 

SERIAL NO.: 10/708,694 

ATTORNEY DOCKET NO.: NAUP0557USA 

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

TOTAL PAGES: 9 PAGES (INCLUDING COVER PAGE) 

Winston Hsu 2004/12/02 

NAUP0557USAO A2 1 - -
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RECEIVED 
CENTRAL FAX CENTER 

DEC O 2 2004 
PTO/S8197 (Or><M) 

Approved /or use lhn,ugh 07/31/2006. 0Mb 0051-0031 
U.S. Pal..-t and Trademlllk Olllco; U.S. DEPARTMENT OF CQMMERCE 

to a • of ln1bmtatson Ldess It comalna a WIid 0MB (l)l'lt,d number. 

Certificate of Transmission under 37 CFR 1.8 

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

12/02/2004 on ___ ..,,,....,. ________ _ 
Date 

Signature 

Celia Hsieh 

Typed or printed name of person slgnlng 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 

(2) Fee Transmlttal 

(3) Response to the Office action 

1 PAGE 

1 PAGE 

5PAGES 

Tl"ti9 ooDectiot'I Qf infQm,ation i$ requlntd by 37 CFR 1.8. Tho irlfQrmation i& rvquired tD otlC8ln or tettsin a benefit by Jt,e publlc Whlci) 1$ to Re (and by tha USPT'O tD 
procaa) an appUcation. Confldenaauty is P'efrWild by 35 U.8.C. 122 encl ':J7 CPR 1.11 and 1.14. Thia colectlan ~ ~~ to tak• 1.8 mlnUlaa to corn~. 
Including glllhor1ng, p,epa,1ng, ln<I submitt;ng 0.. oomp- eppllcsllon 1"'m to tho USPTO. Tirno ..ti vary <!Opendillg upon tho ilmltdual CSM. A/ly OOM""'nlo on 
d'lo amount d drne y01.1 Fe4Jll'l!i: to oornpld9 tht& farm andfor auggest-lon$ for 1'1:ducing this burden, ehauld be sent tu the Chief lnfcrmetlon Offlof:r, U,5. Pat9nt and 
Trademark ornce. U.S. Dl!:pzutrn,;,nt of Commerce. P.O. Box 1450, Alc,.ndr&,. VA 22313-1450. 00 NOT SEND FEES OR COIFLETEC FORMS TO nus 
ADDAESs. SEND TO: Commissioner fo, P--• P.O. Box 1450, AJ°""ndrla, VA 22313.1450. 
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TRIPLE GATE DEVICE HAVING STRAINED-SILICON CHANNEL 

Appl. No. 10/708,694 

Applicant Wen-Shiang Liao, 

Wei-Tsun Shiau 

Filed March 18, 2004 

TC/A.U. 2826 

Examiner Abraham, Fetsum 

Docket No. NAUP0557USA0 

Customer No. 'J.7765 

Commissioner for Patents 

P.O. Box 1450 

Alexandria VA 22313-1450 

AMENDMENT 

Confirmation No. 2693 

RECEIVED 
CENTRAL FAX CENTER 

DEC 0 2 2004 

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

1 
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Office Action Summary 

Application No. 

10ll08,694 

Examiner 

Fetsum Abraham 

Applicant(s) 

LIAO ET AL. 

Art Unit 

2826 

-- The MAILING DA TE 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~ 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. 
- If the 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. 
- If NO 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 patentterm adjustment. See 37 CFR 1.704(b). 

Status 

1)0 Responsive to communication(s) filed on __ . 

2a)O This action is FINAL. 2b)~ This action is non-final. 

3)0 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)~ Claim(s) 1-11 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)~ Claim(s) 1-5 is/are allowed. 

6)~ Claim(s) the rest is/are rejected. 

7)~ Claim(s) 7 and Bis/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O 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 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)~ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)~ All b)O Some* c)O None of: 

1.~ Certified copies of the priority documents have been received. 

2.0 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)). 

ached detailed Office action for a list of the certified copies not received. 

Attachment(s 

1) ~ Notice f nc Cited (PTO-892) 

2) 0 Notice f Dr ftsperson's Patent Drawing Review (PTO-948) 
3) ~ Information ·sclosure Statement(s) (PTO-1449 or PTO/SB/08) 

Paper No(s)/ . ii Date __ . 

U.S. Patent and Trademar1< Office 

4) 0 Interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application (PTO-152) 
6) 0 Other: __ . 

PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 20040903 
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Art Unit: 2826 

DETAILED ACTION 

Page2 

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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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 
I 

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. 
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ELECTRONIC INFORMATION DISCLOSURE STATEMENT 

Electronic Version v18 

Stylesheet Version v18.0 

Title of 
Invention 

TRIPLE GATE DEVICE HAVING STRAINED-SILICON 
CHANNEL 

Application Number: 

Confirmation Number: 

First Named Applicant: 

Attorney Docket Number: 

Art Unit: 

Examiner: 

Search string: 

US Patent Documents 

Wen-Shiang Liao 

NAUP0557USA 

( 4996574 or 5338959 or 6413802 ).pn 

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

wit Cite.No. Patent No. Date Patentee Kind Class 

r, 1 4996574 1991-02-26 Shirasaki c---
I 2 5338959 1994-08-16 Kim, et al. , --\V 3 6413802 2002-07-02 Hu , et al. 

Signature 

Date 

J 

Subcl<jiss 

I 
I 

I 
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Reexamination 
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Notice of References Cited 

Examiner Art Unit 
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Page 1 of 1 

U.S. PATENT DOCUMENTS 
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Document Number Date 

Name Classification Country Code-Number-Kind Code MM-YYYY 

A US-6,764,884 07-2004 Yu et al. 438/157 
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Electronic Version 

Stylesheet Version vl.1.1 

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] U.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] U.S. Pat. No. 6,413,802 filed October 23, 2000 by Hu et 
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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.g., 

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. 

[001 0] However, the electrical performance such as carrier mo­

bility or device driving current of the above-described 

SOI-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. I 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. I; 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.I and Fig.2. Fig.I 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. l. 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.I 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 

(Si Ge ) core 32 and a strained silicon epitaxy layer 34 
X 1-X 

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 commercially available uni-bond Si Ge 
X 

/SiO /Si wafer 100 is prepared. The uni-bond Si Ge / 
1-x 2 x 1-x 

SiO /Si wafer 100 comprises a silicon bottom layer 10, SiO 
2 2 

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 SiO film 20. The remaining photoresist 81 
2 

and hard mask 82 are removed, thereby forming a silicon 

germanium island 90 on the SiO film 20. 
2 

[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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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 

) implantation may be carried out after the formation of 
t 

the composite thin fin structure 30. The channel threshold 

voltage (V) adjustment may be tilt angle ion implantation. 
t 

It is understood that a screen oxide or sacrificial oxide 

(about SOA thick, for example) may be thermally formed 

on the surface of the composite thin fin structure 30 be­

fore the channel threshold voltage (V) adjustment. This 
t 

sacrificial oxide is removed prior to the formation of high 

quality gate insulating layer. 

[0022] 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 

Page 69



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 SiO film 20 and over the gate insulating layer 
2 

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. 

[0023] 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] What is Claimed is: 

Claims 

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. 

[c2] 2. The Tri-gate device of claim lwherein said composite 

fin structure has a substantially flat top surface and ver­

tical sidewalls. 

[c3] 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. 

[c4] 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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angstroms. 

[c5] 5. The Tri-gate device of claim 1 wherein said gate strip 

is made of polysilicon or metal gate. 

[c6] 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. 

[c7] 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. 

[c8] 8. The Tri-gate device of claim 6 wherein said semicon­

ductor core consists of silicon germanium. 

[c9] 9. The Tri-gate device of claim 6 wherein said strained 

epitaxy layer is a strained silicon epitaxy layer. 

[c1 O] 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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