
UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE PATENT NO. 

12/773,024 05/03/2011 7936245 

27765 7590 04/13/2011 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
P.O. BOX506 
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. 

REAP0577USA 5061 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

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

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

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 Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Kai-Yi Huang, Taipei City, TAIWAN; 
Yuh-Sheng Jean, Yun-Lin Hsien, TAIWAN; 
Ta-Hsun Yeh, Hsin-Chu City, TAIWAN; 
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PART H - FEE(S) TRANSMITTAL 

Com_ptete and st,ml this form, together ,vith applkaMe ree(s), io: Mail :\'Iaii Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Vh'ginia 22313-1450 
(571) 273-2885 

lNSTRCCTl0NS: This form should be used ic,r transmitting the ISSUE FEE and PUBUCATI0"l FEE (if required)_ Blocks l through :, should be completed where 
apornpriate. AU further c01Tespondence including the Patem, advance orders and notification of mamtenarrce fees wiil be' mailed to the current correspondence address as 
jndicated U111ess corrected hekn,v or dffected orher.,,,ise in Block ] , by {a) specdying a ne1.v correspondence address; and;or {b) indicating a separate ''Ff_~E J-\l}l}RESS 1

! fOr 
1n:..Untena11ce fee notifications_ 

CC_R_._'li",NT COR . .RES.PO~]DENCE ADD..R.£SS (Nvtc: Use B!ocl_ l fvr any change of a..r!drt:"33) 

27765 7590 12/29/2010 

NORTH AMERICA INTELLECTU,\L PROPERTY CORPORATION 
P.O.BOX506 
MERRIFIELD, VA 221 "16 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee{s) rrans1nittaL_ This certit1cm:e c3nnot be used tor any other acco1~1pany1ng 
papcr:s. Each add_i.t1onal p~1pe1:, _such as an a~signment or fonnal dra,v.1ng, tnusr 
nave 1ts o;,vn c-ert.d1cate •A ma1h11g vr tr.?~snnss.1011. 

Certifi.cate of ]Hailing or Tnmsmis,1m, 

it~~~~~J~)~~~l~~~J~::;et~itt·1~1\1l(J~~~~;~~~~c1f(~•efit-~t ~:lr~t1:!~1i"i~t~t~l~~n~:1~;;~ 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
t1ansn11tted to the l!SPT() (57]) 273-2885, on the date Jndicated belo\v. 

Stephanie Lai 

/Stephanie Lai/ {Sigmm.1,e) 

03/24/2011 

APPL[CATlON NO. FiUNGDATE FLR._ST NA!viED INVENTOR ATTORNEY DOCK.ET NO. COi'-HR.\,1AriON NO. 

12i773!024 05/04/2010 Kai-Yi Huang REAP0577USA 50fi1 

TITLE OF INVENTION· 

STACKED STRUCTURE OF A SPIRAL INDUCTOR 

APPLN TYPE JSSUEFEl' 

non provisional No $1510 

EXAi"\11NER ART CNfT 

NGUYEN; TUYEN T 2832 

] . ChaJ1ge of correspondence addres:') or indication of''I:,·ee /-'\ddress'! (37 
CFR l.363). 

D Cha.n_ge of _co_n·e~r:_o~de1:ce atlilre::;s { or Ch;inge of Corre~pondenct-: 
Address torm P1O/S-H1122) attached. 

0 1'Fe~; ~l\.ddress" indication (or ,:Ft~e Addres:/' Jndic3tion ft,nn 
PT()/SB/47; Rev 03.-02 vr more recent) attached. u~e of a Cu~tomer 
Numh.;r is n,quired. 

PUHLJCATION YEE 

$300 

CLASS-SCBCLASS 

336-200000 

') For printn1g on the patent fl'ont page) hst 

(]) rhe n.ar.nes of ·up to 3 registered patent attorneys 
or agents OR, alternati\'ely~ 

{'.'.) the name of a single firm (having as a member a 
1egistered atto;ney or ageIJt) and the nrnnes of up to 
2 registered patent attorn{?ys or agents" If no narn.-.:; is 
listed. no name wil! be prmted. 

ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(prinr o,·typc) 

DATFillJE 

03/29/2011 

VVinston Hsu 

., Scott Marqo 

3 
----------------

PLE._,\_S£ N()TE: Unless an assignee is idc:ntified b,:~lovv·; no assignee data v.:iH appear on the patenL If an assignee is identified be1ov .... ,~ the docunlf.::~nt has been filed for 
rec0rdation as set forth in 3 7 CTR 3. l l. Comp!etinn of rhis form is NOT a substirute for filing an as,ignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR C0lNTRY) 

Realtek Semiconductor Corp. 2 Innovation Rd. Ii, Science Park, HsinCl1u, Taiwan, R.O.C. 

Please check the appropriate assignee category or categories (wit! not be printed on the patent) : 0 Individual l,l,I Corpmation or c,t.,'ler private group entity l.J Government 

4a. The t01kf\<V!f1g fCe(s) are eDe:!osed: 

0 fssue Fee 

G:::l Publication f;oe C~o small entity disc0u...'1t permitted) 

[J Advance 0rd,,r - # of Copies 

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

□ a. Applicant claims SMALL E~'-.JTffY ,,tatus. See 3 7 CTR 1.27. 

4b. Paymern: of Fee(,): 

0 ~A.. eheck in the au1otu1-r of the f(:;e(s} ~s enelosefl 

0 Paym.ent by credit card. Forn1 PT0--2038 i;; attached. 

f2] The IJirector is herehv r!.uthorized hy charg~= the required tf'.e(sr or credit any ove111ay1nent, to 
Depos,t Account "lmnbet · ______________ 50~-3105 __ 

LJ b. Applica.m is no longer claiming S]VlALl. EXYlTY •;tatus. See 37 CFR 1.27(g)(2). 

The Dh·ecmr of the US PTO is requested ro apply rhe lssue Fee and Puhheation Fee 
NOTE: The Issue F,,e and Pubikation Fe,, (ifrt'qui.red) will not be accepted from 
interesr as shmvn by the records of the United States Patent and Trademark Office. 

or to re-apply any prev1or,~ly paid iss1Je fe~; to th½ appbcatioD jdentjfied above. 
uther than the applicant~ a registered atto.rney or agent; or the assignee or other party ill 

Authorized Signature _ /Winstor1 __ H_s_u_1_· ____ _ Date 03/23i2011 

Typed or printed narne VV!nston Hsu Registration No. ___ 41,526 ___________ _ 

submitting the comple~-~~ application f(_1rm t~: the LiSP!(). ~irne ,;vil.1 ~'ary dere~ding upo~ the individ~al c~se. Any con_1ments on ilie ~rn~unr of_ri1ne you require to comnlete 
t~is fo5.~ and/or su1sge0ot;c•ns_ !<)r E':')ct.u,::ing, t)/' .~urde'1i: ;,lr~!d b~ ;;ei;;;r t~ Jh~ _ _c',1ief !!1!on_;1a:,:k~11, 9Jri':':3r,_ u.~ J:atei:it a!1,fT r!ili;=-,11111;1·~_0ffice, U.S. Dep~rt~ent of Cor_nm';1-ce,,l'':q. 
Box J-+5,l, Alexanar,,,, \ ;rgnuaL ___ jJ~-l"'··'-· J_.0 NC. I ,_J,_ND l'l,f'.,. CR CuMPLclbL f,l)RNk lu IHL hDlJRl'.,.~. Sb,D lu: Lomnuss!C,ner for ,atents, p_t). Box ,4::,0_ 
AJexandrja~ Vjrginia 22313-1450. 
Under the Paperwork Reduction Act of l 995, no person,; are required to respond to a collection of in!i)nnation unles,; it ,fr;plays a valid 0J\1B c-0ntrnl number. 

PT0L-85 /Rev. 08--0S) Approved for use through 08/31/2010. UM.B 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Electronic Patent Application Fee Transmittal 

Application Number: 12773024 

Filing Date: 04-May-2010 

Title of Invention: STACKED STRUCTURE OF A SPIRAL INDUCTOR 

First Named Inventor/Applicant Name: Kai-Yi Huang 

Filer: Winston Hsu/Stephanie Lai 

Attorney Docket Number: REAP0577USA 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Utility Appl issue fee 1501 1 1510 1510 

Publ. Fee- early, voluntary, or normal 1504 1 300 300 

ADVANCED MICRO DEVICES, INC. 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 1810 

ADVANCED MICRO DEVICES, INC. 
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Electronic Acknowledgement Receipt 

EFSID: 9717188 

Application Number: 12773024 

International Application Number: 

Confirmation Number: 5061 

Title of Invention: STACKED STRUCTURE OF A SPIRAL INDUCTOR 

First Named Inventor/Applicant Name: Kai-Yi Huang 

Customer Number: 27765 

Filer: Winston Hsu/Stephanie Lai 

Filer Authorized By: Winston Hsu 

Attorney Docket Number: REAP0577USA 

Receipt Date: 24-MAR-2011 

Filing Date: 04-MAY-2010 

Time Stamp: 03:05:40 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $1810 

RAM confirmation Number 8121 

Deposit Account 503105 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 

ADVANCED MICRO DEVICES, INC. 
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

41814 

1 Issue Fee Payment (PTO-85B) NP072-PTO.pdf no 1 
3 ece 7 448dbfc83 ca2f9 7 ebSe 2b5 71 d 25 75 fa 

db72 

Warnings: 

Information: 

31597 

2 Fee Worksheet (PTO-875) fee-info.pdf no 2 
07b089149e43003c3932809d352376cad1 f 

b2c3b 

Warnings: 

Information: 

Total Files Size (in bytes) 73411 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

ADVANCED MICRO DEVICES, INC. 
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UNITED STA IBS p A IBNT 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 

27765 7590 12/29/2010 
EXAMINER 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
P.O. BOX506 

NGUYEN, TUYEN T 

ART UNIT PAPER NUMBER 

MERRIFIELD, VA22116 
2832 

DATE MAILED: 12/29/2010 

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

12/773,024 05/04/2010 Kai-Yi Huang REAP0577USA 5061 

TITLE OF INVENTION: STACKED STRUCTURE OF A SPIRAL INDUCTOR 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional NO $1510 $300 $0 $1810 03/29/2011 

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 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOW ARD THE ISSUE FEE NOW 
DUE. 

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. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). 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. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

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. 08/07) Approved for use through 08/31/2010. 
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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 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I 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 I, 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) 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. 

27765 7590 12/29/2010 
Certificate of Mailing or Transmission 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATl©Wby certify that this Fee(s) Transmittal is being deposited with the United 
p O BOX 506 States Postal Service with sufficient postage for first class mail in an envelope 

· · addressed to the Mail Stop ISSUE FEE address above, or bemg facs1m1le 
MERRIFIELD, VA 22116 transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

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

12/773,024 05/04/2010 Kai-Yi Huang REAP0577USA 5061 

TITLE OF INVENTION: STACKED STRUCTURE OF A SPIRAL INDUCTOR 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1510 

EXAMINER ART UNIT 

NGUYEN, TUYEN T 2832 

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

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

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

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$300 $0 

CLASS-SUBCLASS 

336-200000 

2. For printing on the patent front page, list 

(I) the nmues of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the nmues of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1810 03/29/2011 

2 ______________ _ 

3 ______________ _ 

3. 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) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

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

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 

0The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 
overpayment, to Deposit Account Number ______ ( enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

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 nmue ______________________ _ 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 US PTO 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, preparing, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the muount of time you require 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, Alexandria, 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. 08/07) Approved for use through 08/31/2010. 0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

12/773,024 05/04/2010 Kai-Yi Huang 

27765 7590 12/29/2010 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
P.O. B0X506 
MERRIFIELD, VA22116 

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. 

REAP0577USA 5061 

EXAMINER 

NGUYEN, TUYEN T 

ART UNIT PAPER NUMBER 

2832 

DATE MAILED: 12/29/2010 

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 1-(888)-786-0101 or 
(571)-272-4200. 

Page 3 of 3 

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. 
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Notice of Allowability 

Application No. 

12/773,024 
Examiner 

TUYEN T. NGUYEN 

Applicant(s) 

HUANG ET AL. 
Art Unit 

2832 

-- 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. D This communication is responsive to __ . 

2. IZI The allowed claim(s) is/are 1-20. 

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

a)~ All b) D Some* c) D None of the: 

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

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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 
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(b) D 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). 

6. □ 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. 
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REASONS FOR ALLOWANCE 

The following is an examiner's statement ofreasons for allowance: 
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The prior art of record do not teach or suggest, in the claimed combination thereof, a 

structure of a spiral inductor, comprising: a first metal layer, including a first segment; a second 

segment; and a third segment, connected to the first segment, wherein a layout direction of the 

third segment is different from a layout direction of the first segment and a layout direction of 

the second segment; a second metal layer, being positioned under the first metal layer, the 

second metal layer including a fourth segment; a fifth segment; and a sixth segment, connected 

to the fifth segment, wherein a layout direction of the sixth segment is different from a layout 

direction of the fourth segment and a layout direction of the fifth segment; a first set of vias, for 

connecting the first segment with the fourth segment; and a second set of vias, for connecting the 

second segment with the fifth segment; wherein the first segment, the fourth segment and the first 

set of vias construct a first shunt winding; the second segment, the fifth segment and the second 

set of vias construct a second shunt winding; and the third segment and the sixth segment 

construct a crossover region. 

Any comments considered necessary by applicant must be submitted no later than the 

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 

fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 

Allowance." 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to TUYEN T. NGUYEN whose telephone number is (571)272-

1996. The examiner can normally be reached on M-F 8:30-5:00. 
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Application/Control Number: 12/773,024 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

Page 3 

supervisor, ELVIN ENAD can be reached on 571-272-1990. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/TUYEN T NGUYEN/ 
Primary Examiner, Art Unit 2832 
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* If ik EJ : *IP C 7t~Jt : 
- ' .ft- BJ)_~ ffl}. : ( tp S(_/ ~ ~ ) 

tJ~Jt ~~~*4!t~l./STACKED STRUCTURE OF A SPIRAL 

INDUCTOR 

~~-~~~M-~¼J-,J~½~M&~--,J~•¼« 
~oJ-½~~~¼J-,~~,,~4&,~~4&~~~4~ 

~M~~-,~~4&~~~4~ 0 J~½~~~¼~~,~~, 

~~~&,~~~&~~~~4&~~~4&~~~4~~M~~ 

~,i~4&~~~4~ 0 ~-m¼«~~~~-,~~~&,~ 

~¼~-~~-k-~~ 0 ~~•¼«~~~~~,~~4&,~ 

~¼~-~~~k-~4°~~,~~4&•~*4~~ 0 

A stacked structure of a spiral inductor includes a first metal layer, a 

second metal layer, a first set of via, and a second set of via. The first 

metal layer includes a first segment, a second segment, and a third 

segment, wherein the layout direction of the third segment is different 

from the layout direction of the first and second segments. The second 

s 
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metal layer includes a fourth segment, a fifth segment, and a sixth 

"' .~ segment connected to the fifth segment, wherein the layout direction of 

'J 

.,., the sixth segment is different from the layout direction of the fourth and 

fifth segments. The first set of via connects the first and fourth segments, 

and they construct a first shunt winding. The second set of via connects 

the second and fifth segments, and they construct a second shunt · 

winding. The third and sixth segments construct a crossover region. 
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( -) * ~ {~ ~ 1~ ;f{. fi) ~ : ~ ( 1 ) fi) 0 

( .:::-) ;4;.1~ ;f{. fi) ~ .icAt- 14 ~ 1~ .!F-~ ~ : 

100 .. 200 ~iJt ~ I.&\ 

Mll,_,M16 .. M21,_,M26 ½/1/t 

110 .. 210 

120 .. 220 

S11,_,S16 .. S21,_,S26 

130 .. 230 

140 .. 240 

150 .. 250 

~ - fJI. * ~ 'S 
~ - ~RA~~ !;17-,•'°-JI ~ ~ 

~ - jt Jlij #t. tt 
~ .:::-Jt 11n 1:tt 4 

Bt4~J~ 
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. [ 1i- BfaJ FIT Ji ~ .ti 111it 41i ~ ] 

~,g..aJj ;/if nm-tt~~Jt it~~.t-~Jtll' J'G.tij -tt;f;1J m lltttr&i~EA 

½ Ji It * ~ 1~ 3E.Jf~ Mt.it J..A 4-k ft J1o 1f ~ :it( quality factor) a!J :tit- 41: Jt l4 ° 

[ 9c fir .ti 111it ] 

~ ;f IC ~ rk-'Jl i ;Jt..- ai ,M ( system on chip , SoC) 7i tfiJ 1i-£ , 

~ fflt « ~ ( integrated inductor) ~~ft~~ ~ ( integrated transformer) 

~~,tf/; ic-14 G:f.tJli~!l-½~1~1f-~~~-ftit~ tp O w~ IC ~i½--Ai 

-ti ffl ;r,y £~ EA Jt;.tl ' •tt ilt ~/~,mt~~~ EA £;~Aji *-t ( substrate 

loss ) V.;{ &. ½ ~ ~ji ft ( metal loss) ~{f iP; ~-it- J1o 1t ~ ti ( quality factor) 

a!J*.,J'G~~½~ffi:ft~-•~~•«~~ttEA~~ 0 

§ fir 'f Jta!J•tt«~ ~¼1t~1l~~~Jt it~ J;_;{&_qfff~i}~iJ~Jt « 

~,i~ffl-L/t(~-L~Ji)½~*~~t~EA~4,ft~ffl 
T-lt½~J..A&.1rta (via) *1-'F~llt4 (crossover) 0 il:ttt«~EA 

~Dk~*~«~~~~~~..-M½Jl,llt4a!J.«&,1rtaEA 

a;~a1r«aEA«~- 0 ~~tk~«~a!J£W~tt,~~~~~ 

J:t4a!JttJt' 1°il:t1-'Fit-~t~ti*-t~f a!Jfa.M do~ 0 ~il:l:i' ;/if --"-fkili;l1J 

mJ~½Jift•EA~•'~ffit~~~~oo•--r,~~~..-M«~ 
~Jf f•j ~ 1~ EA $ Jf~ it ~Jl ' ;fi l-A fk ft J1o 1f ~ tl ' ~-ku %f ~ ~ ~ jJ. ;l1J ~ 

20080074229 Jllt ' ~ ~ JJ-t1J ~ 6664882 !Jt.Pfr{~ 7G =t- 0 ~ ITTJ ' ~ t~¾ 
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1111! 1~ 0 

[ 1f ~ pq Z.] 

*~~~§~~-~~-*-••·-~~*~~-,~-~~ 
m Ji ,1;fq- + ~ r0 , 7'! O 

*~~~•~~~•T-ac••~~*4~a,~+~-~­
½AiJt,-~~½~~,-~-m*«~~a-~~m*«•0~ 
-½Ai~~¼-~-•&,-~~-&~a-~~•&,~~•& 
~~~~-4&,~~~-&~~~4~~M~~~-4&~~~ 
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-½~~,-~~½~~,-~-mft~~~&-~~mft~~o 
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t,~-•a-~e•a~-~~-t~~-~-ft·~-,~~ 

4&-~£4&~-~~-t~~-~~ft•~-'~&~~-& 
~~1'Mti~1~ll~-lltMt!&~ 0 tc½J~t~1~~-qFftlPi-~½JiJt~ 

~o 
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~agC•t~~*•~-,~~~~AL~*•~-(~~~e 

Crossover) , {~ ra1 x *~ llt4-~tl4 ( Interdigitated Crossover) J:,J. & 5_.. 

~ A*Mtit~• ( Trench-shape Crossover)' iiJ"" 1t.} ~ ½~ :J:1t~ a!JCiJt 
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*•~-,~~lB~·~ffi~xM~*•~- 0 ~*~~~t, 

~ lA P1T7F z L ~*4li:f4l-A& ~ 1B P1T7F ~-t~ rai x•~*•jt:,t4 ~ 

1~}.tffl ~-ff~ij.~iJ~Jt itJ.&\ t O :ko ~ IA P1T7F , ~~Jt itJ.&\ 100 z:J:ft 

,f: !-t:f41~ ~ ¼1'100 ½ ,I }i Ml 6,_, Ml 1 , - ~ - f.Jt ft it ~ (via) 110 

.t:--"&-~..::..1Jt-frit~ 120 ° ½,l}i M16,_,M14 g¼tiJ~ Sll, S12 

l-A & S 13 ' $- t .tif~ S 13 1~ it .ft-~ .tif~ S 11 JL ~ R:, ~ tif~ S 11 .t:A & 

.~$~ Sl2 zrai O ½,l}i Ml3,_,Mll 1~~R:,~½,l}i Ml6,_,Ml4 z 
r , jt. B¼tiJ~ S14, Sl5 l-A& Sl6, Jt- t -$~ Sl61~i!-t-l~-f~ 

S15 Ji~R:,~tiJ~ Sl4 ~ttJ~ S15 zrai O ~-t.Jt-frit~ 110·1~i!.ft­

ttJ~ Sll l-A&4J~ Sl4, ~ ~ .=..iJtftit ~ 1201~i!~4f~ S12 .t:--"& 

ttJ~ S 15 ° ~ * ~ ~~1t1 t , ½ ,I }i M 16,_, Ml 4 zt.JIA~ S 11 , ½ ,I }i 

M 13 ,_, M 11 zttJ~ S 14 l-A & ~ - 1Jl ft it ~ 110 1~:f4 ~ ~ ~Jt it J.&\ 100 

z- ~ - ltlf~lit• ( shunt winding) 130, ½,I }i M16,_,M14 zttJ~ 

S12, ½,I }i M13,_,Mll z4J~ Sl5 l-A& ~ ..::../Jtftit ~ 120 1~:,t4~ 

iJ~Jt~~ 100z-~_::_jtlf~i:t4140, JL½,l}i M16,_,M14~4f~ 

S13 ~½ ,I }i M13,_, Ml 1 ztiJ~ S 16 1~l4~ -*ti (crossover) ~ 

~ 150 ° 

~ 11 1B PfT~ '~~Jt itJ.&\ 200 z:J:ft,f:t.t:-t41~ ~¼1'100½,l }i M26 

,_, M21 , - ~ - f.Jt -fr~ ~ 210 l-A ,&_ - ~ ..::.. fJt ft~ ~ 220 ° ½ ,I }i 

M26, M24, M22 B¼tiJ~ S21 , S22 l-A& S23 , Jt- ,:p 4J~ S23 1~i! 
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#: ~ -~ $~ S21 JL 1,$ roJ ~ tt $~ S21 t~C&. tt $~ S22 .:Z:_ ra1 ° ½ ,i It M25 .. 

• M23, M21 ~1;--~$'k. S24, S25 CJ..& S26, ;1st- 'f ~$'k. S261~i!.ti~~ 

$~ S25 lL-MiroJ~tt+~ S24 ~tt+~ S25 .:Z:_rai O ~ -jJI.*it el 2101ii! 

;ft.ti+~ S21 tJ. &.ti+~ S24 ' iTTJ ~ ..::..jJI. ft it el 220 1ii!.f.iti+~ S22 l-A 

&.ti+~ S25 ° ~ * 1(- ~fE.1111 ~ , ½ ,i Ji M26 , M24 , M22 .:Z:_ti+~ S21 , 

½ ,i Ji M25 , M23 , M21 .:Z:_ti+~ S24 l-A &. ~ - iJI. ft it el 210 1i;tt4:~ 

~4Jt it~ 200 .:Z:_- ~ - jEJfij ~.ti ( shunt winding) 230 ' ½ ,i It M26 ' 

M24, M22 ~ti+~ S22 .. ½.i Ji M25 , M23 , M21 .:Z:_4$~ S25 J:J.&. 

~..::..iJI.*it~ 2201i:fJ~iJ4Jtit~ 200.:Z:_-~_::..jEJfijiJt.4240, lL 

½.iii M26, M24, M22 .:Z:_#Jlf~ S23 ~½.ilt M25 .. M23, M21 ~ 

4+~ S26 1i:ft~ - l!tti ~ :!:sl 250 ° 

tt i1. ~ ' ~ J:_ jl[ .:Z:_ 1r ~(E. 1111 ~ ' 1i t). 1' 100 ½ ,i It ~ 1111 ' ~ tt jt ;}f * 
*~.:Z:_~~**'½.iM~~-Jt~~~o 

~~~~2~,~3~~,&_~4~,~~~2ml~-~~~~~ 

it~ 300 .:Z:_- ~111 ~ _l:_:-tJt ml , ~ 3 ~ ~ ~ 2 ~ PlT ~ .:Z:_ff iit ~ ~4Jt it 

~ 300 tim ml lA ~Jit.f:Jt.f4~r.,?t.g1J diJ ml , iTTJ ~ 4 ml~~ 2 [i}FJT~ 

.:Z:_ffiit~ ~~ «~ 300 ~}fl ml lB ~Jitf:,~t:f4.:Z:_Ut.g1J diJ [iJ O -kn~ 2 

[ffl FIT iG , ft iii-~ tl 4ft it ~ 300 e1 ¼- ~ - Jt Jfij 1:lt.tt 3 3 0 tJ. &. - ~ ..::.. 

3t JJn JJt. #Jl 3 40 , iTTJ [iJ ~ tl iG A 1 ~ ~ ~ Jl 1J 1~ .:f<. llt ~i ~ ~ 0 ~ 3 [iJ 1i ~ 

tt~1i-~~4ft it~ 300 i{}~ ~ 2 ml~ YY' J.tti~~.g,J diJ, ~1~.f*Jfl lA 

~~,f:~;tt4:o-ko~3~ffliG'~~~~-«~300.:Z:_*,f:~-~e1 
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¼ _n_ 1!§l ½ ,I Ji M3 6---M3 2 , - ~ - jJl ft 1: ~ 3 10 i:i. &. - ~ ..::-1Jl ft ~ 

• if 320 ° $-;j;;.. 'l!f ~@.1Y1 'f • ½ /j Ji M36 -:!::..4f~ S31 , ½ /j Ji M35~ M32 

:.t...ti-r~ S34 i:i. &. ~ - IJL ft~~ 310 1i:tl~~i1t ~ ~ 300 :.t.. ~ - .3E.JJn 

t:tti 330 , ½ ,I Ji, M36 :.t..4-r~ S32 , ½ Ji Ji, M35---M32 :.t..ti-r~ S35 

J;J.. &. ~ -=-iJl ft it iT 3 20 1i :ti~ ii iJt 1: ~ 3 00 ~ ~ -=-.3E. JJ$i t:t it 340 , 

JL½,I Ji, M36 ~4-r~ S33 ~½Ji Ji, M35----M32 ~4-r~ S36 1i:fl~ 

-*tj_~fg-\ 350 ( e1¼~ ~ -t~~ 350A tJ..&. ~ _::_.g~ ~ 350B) 0 w ~ 
2 !il ~ ~ 3 !il ~ 1-f io ' tt-r~ S3 3( :ti~* 4 ~ :J:~ 350 ~ ~ - t~ ~ 350A) 

EA 1$ roi 1i ~ 1i ~ Jal 1ft tt-r~ s 3 I , ti-r~ s 3 2 EA 1$ roi 1i ~ , lL tt-r~ s 3 6 

( :fl~*ti~~ 350 :.t..~-=-t~~ 350B) at;1$ ro, 7i~ iJJ' ~ fa]Jftti-r~ 

S34 , tj.$~ S35 at;1$ ro, 7i ~ 0 

Ji >'r , ½ Ji Ji M36 Ji e1¼ ~ - Flr.tiJi.,#1..-r~ S37 , -t~.i:Jfttt-r~ S31 

&./~Ml-r~ S32 ~>'r1Jl1 ; ½Ji Ji, M35,_,M32 Ji e1¼ ~-=-F4tiJi.4-r~ 

S38 , -t~IJftMl-r~ S34 .bl/~4-r~ S35 ~>'r1J11J ; JL~J:1t~Jt:f1Ji e1-¼ 

- ~ -=-1Jl ft 1: Ji 3 60 , i! .:li ~ - F4 ti Ji_ Ml & S3 7 . tJ.. &. ~ -=- F4 ti Ji_ Ml 

$~ S38 ° Jt tf , ~ -F4tiJi.Ml-r~ S37 , ~ ..::-F4tiJi.ti-r~ S38 i:i.&. ~ 

..=..jJlft~iT 3601i:fl~-.t-ft.f=t(.F4tiJi (stacked guard ring)' *J:1 

/Ju ~ 1ft t/.J ~Ji F~ if5 iJ 0 

tt i.t.. ;t , 1ft * jf ~t 1J1J tf , w $-½ ,I Jt M3 6 ~j_f 1-t 1i .k$-½ Ji It 

M35,_,M32 ~)flt , PIT i:i.*tii&~ 350 at;~ -t~~ 350A 1i-t*ffl Jyi­

)t ½ ,I ( iJJ' l!p ½ ,I Ji M36 :.t...tt-r~ S33) * 1r JJt , ITTJ * ,tj_ I&~ 350 ~ 
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.. 

~ -=-t~ 7t° 350B 1~;j*ffl f ,.f Jft..f:½ Ji ( iJJ' ~p ½ Ji ,.f M35---M32 ~4 

• f~ S36) * 'j-JJI,, JL½Ai P,k M35~M32 '/rt$ Ni~½Ai P,k M36 ~ T , 

l-A >J<. 1: ~ ffJ ff ~1i•ti. 0 

i 4 li]1~~tf~1j~½J~Jt~~ 300 i{}~~ 2 Ii] tp YY'/£4~~.g,J 

oo , Jt-1~ ;j* Jfl 1 B a!J Jft. 11: it ~4 ° ~ ~ 4 Ii] PIT ,F , ft ~1} ~ ~ ~Jt 1: ~ 300 

~Jftf:J.t~41~ ~¼~1m½Ji ,.f M46---M41 , - ~ -!JI.1r~ iJ 410 l-A 

a-i..::-1J11r~il 420 ° Jft*-Jf-?~1J1 tp , ½Jift M46, M44, M42 

~-~-r~ S41 , ½ Ji ,.f M45 , M43 , M41 ~Ml-r~ S44 t/c&. ~ - 1Jl 1r ~ 

iJ 4101~~4J&½J~Jt ~~ 300 ~~- ~JJij!Jtti. 330, ½Ji ,.f M46,M44, 

M42 ~4-r~ S42, ½Ji ,.f M45 , M43 , M41 ~-ti.-r~ S45 J:1'.&. ~ ..::-1J1 

1r't'ral 4201~~Ail~Jt~~ 300 ~~-=-~JJijf..Jt.4 340, JL½Ji/t 

M46 , M44 , M42 ~4-r~ S43 ~½Ji Ji M45 , M43 , M41 ~-ti.-r~ S46 

1~~-~-*ti.I&J~ 450 ( ~¼~ ~ -t~7t" 450A l-A.&. ~-=-t~7t" 

450B) 0 re~ 2 lil ~ ~ 4 lil af ~f ~o , -~-r~ S43 ( {lA*4 I&~ 450 

~,-t~7t" 450A) ·a!J~RJ -Ji"foJ1~Jf: MJftti.-r~ S41, 4-r~ S42 ffl~RJ 

-Ji" foJ , JLttA~ S46 ( -l4A*4 I&~ 450 ~ ~ _::_.g~ 7t° 450B) a!J~ RJ -Ji" 

foJ 1* ~ M 1ft ti.-r~ S44 , 4-r~ S4 5 ffJ ~ RJ -Ji" foJ 0 

Ji >'r ,-½Ji It M46, M44, M42 11 ~¼- ~ - F~t{Ji.4-r~ S47 , 

-t~l:~4-r~ S41 .&./~ti.-r~ S42 ~>'r1.R1 ; ½Ji ft M45 , M43 , M41 

11 e1¼- ~ -=-F~tiJi.ti.-r~ S48 , -t~I~4-r~ S44 ,&/ §.X.tt-r~ S45 ~>'r 

1.R1 ; ll ~ Jjt f: -~t -l4 JJ e1 ¼- ~ ~ !JI. 1r ~ 'ra1f 460 ' ~ .ti-~ - F~ ti J~ -~ 
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J.t S47 J:1'&. ~ _::..~1.,ti_i,iitJ.t S48 ° ~ 1P , ~ - ~1.,ti_i,iitJ.t S47 , ~ 

- • --=.. f;/j ~Ji.~ & S48 .i:;. ht ~ ..=.- ml. 1\-~ ~ 460 1i ~ ~ - tit¾ .,.\(. F:li ~ J.i • 

*~/Jo$ ifl ~ r.li 1% ij5 jJ 0 

tfi_t_ ;t , ~* jf~t1t•J tp , m ~½}I ff M46, M44, M42 z_Jl-fi.. 

1i~~½}l}f M45, M43, M41 z_}!/-fi.., PITl-Alltitr&~450 ~~­

:g~~ 450A 1i;J*ffl f, It J:ftf:½11 ( iJJ' t=!p½)I It M46, M44, M42 ~ 

4$~ S43) * 1f JJt , iTTJ llt 4 r& ~ 450 ~ ~ _::..:g~ ft- 450B iJJ' i* ]fl f, It :J:ft 
¾½11 ( * F!p½}I It M45 , M43 , M41 ~itJ.t S46) * jf JJt , _EL,½ 

lilt M46, M44, M42 ~½11/t M45, M43, M411itflrait~.:i. 

( interlaced) , J:~ 4t t ~ a!) ft i1t·ti. 0 

m~*~3E&.~4Ill~~H~~~lM'*~~z._C•t~z._ 

•$~~~A~*•½ll/t~4fi..,*~~t~~~-tt 0
~~, 

~ ffi ff t ~ t ~ ½ 11 It 4 li ~ ~ M at ' ~ ;J* ffl r L ~ llt 4jt it J ( &p 

Ill 1 A ~ ~ 3 11 PIT 7F ~llt iit.~t it) ii! .ft it~~~~ ' J-A ~ 1~-tx 1!-. ~ t 

~W-tt 0 ~*'~afft~tz._%-½ll/t~/l-li..~~M*'~ 

i* ffl r .fij rai x ~ ~ llt • jt i!4- J ( &p 11 1 B ~ ~ 4 11 PIT 7F ~ llt it jt it ) 

jj!ff-~~~~,~«~ttft~-~--tto 

mi*~•~~~~~,*~~~••z._c•t~a!J*~M•, 

•*•r&~a!J½ll/tiJJ'ffl*~At~~~-,~~-~~£W~a 
~f•1Jti1t-1G O ~tc-*, ~~Jtt~a!J~± t~Ji~f~~~ftl~Iltit~ 
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·• -~~-s~~-6~,•s~~M½$•~•~aft•~•z 

- ft ln ~ !kl ~Jt t ~ 500 z - .f[ 1111 a!J _I:_ ~Jt ~ , • 6 ~ ( ~ ¼ 1'f 1i1 6A 

J:A&~ 6B)~- 5 ~PIT~~ftln~~~Jtt~ 500 z•-t~ 510( ~ 

6A) J.-X& • ..:::-t~ 610 ( Ii] 6B) a!J ~ ;t Ii] 0 itln~ !kJ~Jt t ~ 500 1~ 

~,tt½ • - ~~ 510 ( * E!p $ Jfijl/t~) ix& • ..:::-t~ 610 ( * E!p ftllij 

~-)~}Ji*~~-t~,~~~Ma!JooftT~~••t~•, 

1tAl J3a 14 oo ft t1 ffl ~if/Ju O -1tu 1i1 6A PIT~ , • - t ~ 51 0 1~ ~ 1f Nt 

a!J JJl Ji ft ln ~ !kJ ~Jt 1: ~ ' J:A ½ ,I Ji MT 1 ~ 1i • 111 ~ - ' J.-X ½ Ji Ji 

MT2 ~1i*• ~kt , Jt 'l7. - $ Jfij/:ftti. 520 J:A& • ..:::- $ Jfij~~ 530 

a!J}!_.f.i~ A, B 1i~ •-~~ 510 a!J tf ,~tth~ ( center tap)' ~ff}!_.f.i 

ht. A , B !IFr rJJ , ~ tt. T 1!. Ji~ • ..:::-~ ~ 61 o a!J t ,~ tm i1t c * E?p • -

ftllnt:t~ 620 J:A& • ..:::-ftllnt!t4 630 a!Ji!Jiht. A'' B') 0 ifiJ Ii] 6B z 
• ..:::-~ ~ 610 Jl1J ~ J* ffl ~ 1 A a!J :J:ft_ f: ,tt l4 ( 1J' E!p L ~ ~ .~.tt l4 ) ~ 

:t-~ 1 B a!J :if!.~ ,tt ll ( * E!p {~ rai 3(. ~~*ti.it l4) * Jf JJt , .;t. 1~ ix 

½,l)i MT3, MT4, MTS, MT6 *~1i4111~ttixa*•~*, Jt 

tp ½Ji Ji MTl , MT2, MT3 , MT4, MTS , MT6 1~,1ltv:c_l:_ T Sf-1-t 0 

tt~~- 7 ~,. 7 ~~ft~,a}.~½J~Jtt~ 500 i{}~- 5 ~ 't1 KK' 

~-z~~oo,Jt~-ffl~lAa!J*¾M. 0 -1tu¥7~ffl~,~~ 

~!kJ~Jtt~ 500 ~¼--~~ 510 J:A&¥..:::-~f.&\ 610 ° ~*jf~t111J 

tp , • - ~ ~ 510 1~ J:A ½ ,I Ji MTl i; 1i ti. 11) tJt.4 ( & ¼. -$ JJn tJt. 
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-~t 520 fA ,& JfL::.. $ lfn !Jl .tt 5 3 0 ) , fA ½ ,I Ji MT2 ,t +'F * tt ~ :J:~ ; irrJ 

• ~ .::.. ~ ~ 610 J!1J -i* ffl ml 1 A a!J L ~ * ttJt ll , :¥t- 't7 ½ ,Jj It MT3 , MT 4 

1~ of ff~½ ml 1 A ag ½ ,I ff M 16,_, M 14 , ITTJ ½ ,Jj Ji MTS , MT6 1~ of 

ftfl.i½ml lA a!J½Jlff M13~Mll 0 

tf ~~ ~· 8 ml ' ~ 8 lil ff ~Ii-~ !kJ~Jt 1: ~ 500 i{} ~ ~ 5 i1 't7 KK' 

£•z•~~,:¥t-~~fflmllBa!J*¾Ma 0 ½o¥8mlffl~,fi­

~ C~Jt it~ 500 e?.,-¼ ~ - ~l.&\ 510 J:A,& i..::.. ~ ~ 610 ° ~* 1f 4~111J 

tJ:7 , i .::.. 1: l.&\ 61 0 Jl 11 -i* ffl ml I B a!J .-n~ ra1 x ~ ~ llt tt .tt ll , -ft- t:17 ½ ,Jj 

Ji MT3, MT51~offt~½ml 1B a!J½,l/t M26, M24, M22, irrJ½ 

JIit MT4, MT61~iifff~½ml 1B ag½,,i}i M25, M23, M21 ° 

tf ~~ ~ 9 i1 , ~ 9 ml ( e?.,,¼1f ml 9A, i1 9B, i1 9C J:A,& i1 9D) 

A*•~-C~~~z*~Maz~-T~~a!J~~i1°:¥t-tJ:7,iJ 

9A, 9B 1~*~ i-~ J\*ttjtlf4, ITTJ ml 9C, 9D 1~.fz. ~~ij ra1 x~~* 
ttJtlf4 ° ~ * jf-4~111] t:p , i1 9A ~ i1 9B , i1 9C J:A &. i1 9D ?IT~ z* 
4 Jt lf4 ~ 1~ fl.i ffl ~ - 4F ft ;fli-~ !kJ ~Jt 1: J.&\ 0 ½a i1 9 A ?IT iF , ½J ~Jt ~ l.&\ 

900A z:tft.f:itlf41~ ~-¼1'100-½AI ff M96A,._,M91A, - ~ -1Jt1r1: 

e1f 91 0A J.-:.c&. - ~ ..::.. jJt ft 1: e1f 920A O ~ ,,i ff JI M96A ,_, M94A ~ ¾ 

t.,tJ~ S91A , S92A , S93A , :¥t- t ttJ~ S93A ~.tt:½•.f~ S91A ~t.,t 

$~ S92A Jl.1$'°1~ttJ~ S91A i:i..,&.~$~ S92A zra1 ° ½,I ;I M93A~ 

M91A e?.,,¼·$~ S94A, S95A .. S96A , Jt. t:p ttJ~ S96A 1$Xi~-~$~ 

S94A J:A-&..~tJ~ S95A zra1 ° i-1Jt ftit e1f 910A 1~~4.ittJ~ S91A 
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tA&.ttJ~ S94A , ~ ..:::-iJtftilt ~ 920A 1i~.tt-tt.r~ S92A tA&.ttJ~ . 

• S95A O Jt 'f • ½A\ Ji M96A~M94A c.!:.~-1.lt S91A .1,:,,..,&_ ½ A\ Ji M93A 

,_,M91A ~~.f~ S94A 1il4~!kJ~Jt 1:~ 900A ~-~- iE.lfnt:!t.tt 

930A' ½Ji)i M96A......,M94A ~ttJ~ S92A tA&.½Ji)i M93A,_, 

M91A :-t..t.~J~ S95A 1il4~tJ~Jt ilt~ 900A ~- ~ =-iE.lfnt:lt.tt 

940A, J:A-&~$~ S93A ~tt.r~ S96A 1il4~-*tt~J:~ 950A 0 iTrJ Ill 

9B :-t..!kl~Jt ilt~ 900B ~.t1t.f:.~tl41i~ Ill 9A ~~~Jt ilt~ 900A ~.tit¾ 

.~tl4ffi1J;J. , ~:t-~ ~ :-t..~1f-"JR-!kJ~Jt ilt~ 900B ~.t1t.f:!:tl41i~tl~Jt 

ilt ~ 900A :-t...tit ¾ jt l4 a!J 1Jtl I O t~ -t ~ , -JR- Ill 9 A 4' , ½ Ji Jt M96A 

,_,M94A 1~d:$RJ-JR-½Jilt M93A......,M91A ~J:.1i, mJ"JR-111 9B 4' , ½ 

Jilt M93B......,M91B 1i1$RJ-JR-½Ji)i M96B......,M94B ~ r-Ji" 0 

½a lll 9C FIT~ , !kJ ~Jt ilt ~ 900C :-t..:tit ¾ !:t l4~ ~ ¼ 7' 1~ ½ Ji lt M96 

,_, M91 C , - ~ - iJl ft ilt ~ 91 0C tA ,&_ - ~ ..:::-jJl ft ilt g 920C O ½ Ji 

}t }t M96C, M94C, M92C ~¼~J~ S91C ,· S92C ,. S93C , ~ o/ tt 

$~ S93C ~-ti-~-~.f~ S91C ~tt.r~ S92C iL1,$loj-JR-·ttJ~ S91C tA&.~ 

$~ S92C ~rai 0 ½Ji Ji }t M95C--M93C--M91C ~¼ttJ~ S94C,S95C, 

S96C , ~ 4' ~.f~ S96C 1$ RJ-JR-ttJ.t S94C .l-A ,&~$~ S95C ~ ra1 ° ~ -

iJl ft~~ 910C 1i~~tt-r.t S91C tA&.tt-r~ S94C, ~ ..:::-#Jl -frilt g 920C 

1i~~~f~ S92C .l-A&.tt.r~ S95C O ~ o/ , ½Ji Ji M96C ,. M94C , 

M92C :-t...tt-r~ S91C $!-½Ji }t M95C, M93C,. M91C ~tt-r~ S94C 1i 

ttt..1£~~Jt it~ 900C 3::..- ~- 3tJJntJttt 930C , ½Ji Jt ½tt-r~ S92C 

~½Ji Ji M95C, M93C, M91C :-t..ttlt S95C 1itA.1£!kl~Jt ilt~ 900C 
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~- ~ _::_jtlfn Mtti 940C , J.-A .& ½ Ji It M96C , M94C , M92C ~ti 

• f~ S93C J4½/i,f M95C, M93C, M91C ~tif~ S96C 1~;t14:~-* 

ti~;t~ 950C 0 ITTJ fil 9D ~~~ft ilt~ 900D ~J:'ftf:Jt;t14:1~J4fil 9C ~!kl 

~ft ilt ~ 900C ~J:'ft f:Jt;t14:~Ji.1J;{ , ~ :t-~ ~ ~bt_..(£.1ft½J~Jt ilt ~ 900D ~ 

J:it .f: ,~t ;t14: 1i ~ !kJ ~Jt ilt ~ 900C ~J:it f: -~t ;ti4: ag 1t1 I 0 

tt ~~ ~ 10 fil J.-A .& ~ 11 fil ' ~ 10 fil ~ - -1F ff lff ~ ~~ ~ft ilt ~ 1000 

~ - _fe.171J ag J:.AJt fil , ITTJ ~ 11 fil ( eL½~~fil 1 lA J.-A .& [I] 1 lB) Jl1J ~ ~ 

10 filfff-iG~;JFft~1i-~½J~Jt1t~ 1000 ~~-jtlfnt:!t~ 1100( fil llA) 

tJ,. .& ~ _::_ jt lfn !,!Jt ~ 12 00 ( [I] 11 B ) ag -iG :t fil 0 

it~~~ 12 fil , ~ 12 fi1 ~ -1Fff~1i-~ !kJ~Jt i1t ~ 1000 i{} ;fr~ 10 

lil tp CC';£ ~ ~l~ %1J do , Jt 1i ~ ]fl [I] 9 A ag J:jt f: Jt ;t:14: 0 -1to ~ 12 fi] FIT" 

-iF , -1f ft ~1i-~ ½J ~Jt i1t ~ 1000 ~J:'ft ,f: jt ;ti4: 1i eL ¼ 1i-1gJ ½ Ji Ji M 126 ,_, 

M 122 , - ~ - 1Jl -fr ilt 11f 1210 J.-A .&. - ~ .::-#Ji ft ilt 11f 1220 ° 1ft * 1f ~~ 

171J tp, ½Jilt M126 ~tif~ Sl21, ½~,f M125,_,M122 ~~f~ Sl24 

i:1,. .&. ~ - #Ji 1r i1t 11r 121 0 1~ lA: ~ ½J ~Jt i1t ~ 1000 ~ ~ - 3E lfn #t ti 

1100, ½Ji It M126 ~~f~ S122, ½Ji ,f M125,_,M122 ~~f~ S125 

i:1,. .&. i .::- !Ji ft i1t 11f 122 o 1i li4: ~ ½J ~Jt i1t ~ 1 000 ~ ~ .::- 3E lfn 1:/t .ti 

1200, JL½/i,f M126 ~-tif~ S123 J4~/i,f M125---M122 ~tif~ 

S1261i;t14:~-*tit&~ 1250 ( eL¼~ i-.g~~ 1250A i:1,..&.i.::-.g~ 

~ 1250B) 0 
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tk ii :t ' **-Jr ,qt 1J1j tf ' re *½Ji )t M 126 z.1-f- Ji 1k :k* ½ Ji )t 

- Ml25---Ml22 z.1-f-Jt , rfr t.;{*~~~ 1250 a!J ~-t~1} 1250A 1k{* 

• Ill -'F-~ ½ /j ( '!); !!p ½ /j }t Ml26 Z.~f~ S 123) * 't-JJt • ITTJ *~ ~ ~ 
1250 z i .::.. t~ 1} 1250B 1k {* ffl f It Jft ¾½Ji ( * l!p ½ Ji Jt M 125--­

M 122 zttJ~ S126) * jf JJL, JL½/i It M125---M122 *,(;$ Ri*½Ji 

Jt M36 z r , t.;{ >it it~ a!J ft l1J,t1- 0 

tk ~~ ~ 13 lil , i 13 lil ~4Fffl$i-~ ½J4Jt it~ 1000 i{} ;fr~ 10 

li1 tf=7 CC' ]£~z,t; %1] oo , lt1k;f*ffl lil 9B a!J Jft ¾jt:,t4 ° ~ 13 li1 ~ i 

12 [fl z Jft ¾ Jt :,t4 jJi 1J;{ ~ ~ * ~ M z ht 1i-* i 13 lil z Jft ¾ Jt :-t41~ ~ 

i 12 lil zJft ¾ jt :-t4 a!J 1f1 I 0 

tt~~~ 14 lil , i 14 lil~-1Fffl1f~½J4Jtit~ 1000 i{};fr~ 10 

lil t cc' J£ tt z-t; %1J oo , Jt 1~ ;J* m li1 gc a!J Jft ¾ it :-t4 ° -kti i 14 lil rfr 

iF , -1Ffff$i-~½J4Jt it~ 1000 zJft¾Jt:-t41k ~-¼1'11§J½/i A M146--­

M141, -i.:.-jJLftitil 1410 l-A&.~~.::..fa.JLftitil 1420 ° **1t4t 

1J1j 't7 , ½Ji It M146, M144, M142 zttJ~ S141 , ½Ji )t M145 , 

M143, M141 z~J~ S144 t.;{ai-fJL1r1t 'i 14101k:-t4~-1Fffl1¼~ 

½J4Jt 1!:~ 1000 zi- lF..Jf~/Jltt 1100, ½Ji A M146, M144, M142 

z~J~ S142, ½Ji A Ml45, M143, M141 z.~f~ S145 t.;{,&_ ~ .::..jJL 

1r1t 'i 14201~:-t4~½J4Jt it~ 1000 zi .::..jE_Jf~t:ttt 1200, JL½/i Jt 

M146, M144, M142 zttJ~ S143 ~½Jilt M145, M143 .. M141 

z.ttJ~ S1461k:-t4~-*~~;J;.s\ 1450 ( ~¼1f ~ -t~1} 1450A l-A&. 
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• 
~ ..::..t~ ff- 1450B) 0 

tki.£~ , ~*1f~t1J1J 'f , w~½~ Ji Ml46, Ml44, Ml42 ~4 

Ji.1i~~½~Ji M145, M143, Ml41 ~4Ji., PITt1"Ilttt~~ 1450 

ag ~-t~ft- 1450A 1i;f*ffl J, Ji :l:'ftf:½~ ( iJJ' t=!p½~ Ji M146, M144, 

M142 ~tj.f~ S143) * jfJJt, rfollttj.~J~ 1450 ~~..::..t~f]- 1450B 

iJJ' ;ti ffl J, Ji :!:'ft .f: ½ ~ ( iJJ' i!p ½ ~ Ji M 145, M 143 .. M 141 ~tj.f~ S 146) 

*1fJJt, Ji½~Ji M146, M144, M142 ~½~Ji Ml45, M143, 

M 141 1i te1 raj "t~ I , i:.t. >R t I.&\ ag ft ~1t ·t1. 0 1;-~ , iJJ' of ;f* ffl Ill 9 D ~ :!:ft. 

t:M•*1f~,w~~~t:~-~~~14lll~~I,~AA~~~, 

~ Jl:t ~ .pj. it- ilf O 

~~'iJJ'of•ffl~*~~¾~~-~*~~-~ag~~~h 0
~ 

*'~L*~1f~~'f'~-~-~-~~..::..~-~-~M~~u 
~ Jt] i:.t. ,&. i\.. ~ Jt] ( octagon ) ~ 1111 , ~ Jl:t ~ -1F-* 1f BJ=] ~ Ftl -t•H•* 14 ' * 
•~ffl~-~~~t~~*t:M•of~ffl~~aM~ 0 

i:.t. L PIT* f/.J 1f ~t 111
] ~ ffl * t'Jt aJ=J *1f ~ ~l.t -f;Jq-4~~i , JE.-1F- ffl * 1Mi Ftl 

**~~~~ 0 WL~~'**~~*-a~~t~~*~~-' 
~~~m~-~~ag½~M*~~~-~-,~~J,M½~*¾ag 
½l ~Jt t ~ 1l .f1J llk 1!.1c f/.J £ 'Ji ~ tt O ~ ¼ , *• ~ PIT ~ij ii-~ il ~Jt t ~ 
~:tit¾ it ;tt~fl.! m ie, oo Jl iz , ~ 1~ of~ m ~ ft ~i ~ ½l ~Jt t ~ i:i. a -1F- · 

W~~~~t~ 0 Ji~W~M4Ji.ag½~li'iJJ'~ili~Mf/.J~4M 
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:-tl ' l-A ✓-R it~ a!J ft f,i.•t:l. 0 :Ji 1}-- , *1f aJJ ~ ill !if~ i( F~ ti Ji_ ( stacked 

• guard ring ) * .if /Ja $1fL a!J ~Ji~~ tit h 0 

l-A J:_faff Mi1:f.A *1f 8~ ~~ 1!: 1f ~~171J, fL1-K*1f a~ '¥ tf-'-t1J ~ II] Ffr 

1ti~#JSf.~1G~1~ffp, ~l.t~**aJj~iiEtli.~00 ° 

[ Iii i( 1~ 1¥-~ 8~ l 

~llil(~¼~lillA&~lB)A**aJj-••«~~*~M-~ 
- -Jf ~~ {71J fJ\1 ,F ;t ~ 0 

~2~A-ft•~••«~~-~~a!J_t_~!i1° 

~3!11A~2lilffl,°F~--~---~~m1111Aa!J*¾Ma~~ 
%1J do Iii 0 

~4lilA~2lilffl,°F~fi-~---~~ffl!illBfJ\J*¾Ma~~ 

%11 do Iii 0 

~SIIIAM¼f•~•na~•~•~-ff•~•••~~-~~ 
fJ\1 J:_ i.t Iii O 

~6!11(~¼~!116A~&lil6B)A~5~ffl~~-~~--«~ 

~ • lln 1:/ttt l-A a jE lln Mt it fJ\1 ~ ;t Ill 0 

~71ilA~51ilffl~~fi~~---~~ffllillAa!J*~M-~~ 

%11 do Iii 0 

~81ilA~5lilffl~~--~---~~m1111BfJ\J*¾Ma~~ 

%1J do Iii 0 

18 
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i 9 fl] ( ~¼~fll 9A, Ill 9B, lfll 9C l-X&.l1ll 9D) ~*1r-a~-!kl~ft 

• «~z*~M•z~-•~~FA~~ll] 0 

i 1 o Ill ~ - qf it *n ~ !kl ~ft 1t ~ .1(_ - J[ 1111 FA J:.AJt [i] 0 

i 11 Ill ( ~ ¼ ~ Ill 11 A J:A & lil 11 B ) ~ i 10 lil P/T ~ .1(_ qf it *n ~ ½J 

~~~.1(_~-~~~4~,&~~~~~4FA~~!ilo 

i 12 lil ~ ~ 10 lil P!T ~ z qf it *n ~ ½J ~ft~ ~ .j* ffl [i] 9 A FA :J:ft ~ it ~l 

[ 3:-*JL1if:tf-Wi:"fJLBJ}] 

100 , 200 , 900A , 900B , 900C , 900D 

M16,-.,Mll , M26,-.,M21 , M36,_,M32 , M46---M41 , 

MT1,_,MT6 , M96A,_,M91A, M96B;._M91B, 

M96C,_,M91C, M96D---M91D, M126---M122, 

M136,_,Ml32, M146,_,M141 ~~ Ji 

110 , 210 , 3 10 , 410 , 91 QA , 91 OB , 

910C , 910D , 1210 , 1410 

120, 220 , 320 , 420 , 920A , 920B , 

920C , 920D , 1220 , 1420 

360, 460 

19 

~ ~ill ft~ iJ 

1fL~illft~~ 
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S11---S16, S21-,......,S26, S31,......,S36, S41,......,S46, 

• S91A,......,S96A, S91B,......,S96B , S91C,......,S96C, 

S91D,......,S96D, S121,......,S126, S141,......,S146 ~f~ 

S37, S47 

S38 , S48 

130 , 230 , 330 , 620 , 930A , 

930B , 930C , 930D , 1100 

140 , 240 .. 340 , 630 , 940A , 

940B , 940C , 940D , 1200 

150 , 250 , 350 , 450 .. 950A , 950B , 

950C , 950D , 1250 , 1350 , 1450 

Al 

3 50A , 450A , 1250A , 1450A 

350B ... 450B , 1250B , 1450B 

300, 500 

YY' , KK' , CC' 

510 

610 

A, B , A' , B' 

520 

530 

1000 

20 

..; 

~ - ~4 ti J,i ti.$~ 

~ .=- ~4 ti J,i -~ f~ 

~ti.Gk~ 

t&~l 

~-~~~ 

~ -=-~~~ 
1f*1i-~~~Jt1:~ 

J.t ti. 

~-1:~ 

~-=-1:~ 

i!.tibt 

~ - $ ll~ Mtti. 

~ .=- $ ll~Mt~ 

-1f 1f*1i-~~~Jt i&:~ 
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··1.-e~~-~~*~M.,~¼~: 
-~-½JiJt,~¼~: 

- .lj;fi - /,,a 1:Jt. • 
;,f7 ~-r~ ' 

- ~ _::_ 4 $~ ; VA.&. 

-~~-ft,~~~tt~--ft,tt~~-&~~~~~~ 

~~tt~--&~~~~~~tt~-==-•&~~~~~; 

-~-==-½Ji,.f,~~~tt~-½~/t~T,tt~-==-½~Jt~¼~: 

- ~fill-$~; 

- ~ 1i-4.f~ ; VA.&. 

-~~4&,~~~U~1i-4&,~~~-&~~~~~~ 

~~tt~~-&~~~~~~tt~1i-4&~~~~~; 

-~-jJtfrC~ (via), j!_~U~-tJA~VA.&.U~~-$~; VA.&. 

-~-==-•1rcs,j!_~tt~-==-•a~au~1z_•a; 

~~,u~-•a,tt~~•a~.&.tt~-•*••~•~-~ 
- ftlTij#t4 ( shunt winding) ; tt ~ -=:-tj.$~ ' tt ~ 1i-ti..f~VA.&. 

tt~-==-•*••~-~-~-==-tt•#t•;~.&.tt~~-&~ 
u~~-&~-~-*•c~s~cr)~~o 

2. ~ ~ tf jJ.;t1J -t[ [I]~ I ~ FlT ~~~~Jt C ~ ~sft ~ it ll , ~ tf7 U ~ ~ 

•a~~~~UJ-4&~tt~-==-4&~~,~.&.U~~-&~ 

~~~u~1m•a•tt~1z_•a~~ 0 

21 s 
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- 3. i(o If tt l- 'f tl J[ 00 i 1 ~ PJT lllf. ~ !kl i1t 1: J,g\ ~ .tfi ~ ,tt :ti , -it- tJ=7 t~ i -

• ½•M~4&•*~•-~½•M~4&· 

4. "5(0 If tt l- 'f 1J J[ 00 i 3 ~ PJT 3!lf. ~ !kl iJt t J,g\ ~J:fi ~ ,tt :ti , -it- tJ=7 tt !kl iJt 

tJ,g\~~¼-i~½MM~~~tti~½MMT~,tt¥~½M 

M~M-~~tt¥~½MM~M-~M,Att¥-½MM~4& 
1i:k~t~~~½MM~4& 0 

5. "5(0 V it l-'fiJ.f[ 00 i 1 ~ P}T *~~tilt t J,g\ ~.tfi~jt:ti , -it- tJ=7 t~ ¥ -

½MM~4&~•~u~~½MM~4& 0 

6. "5(0 If tt l-'f1JJ[ 00 i 1 ~ PJT *~!kl iJt t ~ ~.tfi ¾ ,tt :ti , -it- tJ=7 -t~ !kl iJt 

1:~~~¼= 

-~~½MM~~~tt~~½MMT~'Att~~½MM~M­

~-tt¥-½MM~M-~M;~a 
-ie½MM~~~tt~~½MMT~'Attie½MM~M-

1~~tti~½MM~,tt:ti{e1M; 

~tf=7,tt~~½MM~-i~•a,~¥e½MM~-~A­

ft,tti~•a•ui~•a~•Att*•~~;Atti~ 
4a,tti~•a,ui~•a•ttiA•a~•A-ffiM 

x*~*ttJt:tt 0 
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• tti-½~M~~¼-i-~•-•&,ttI~~~-4&~~ 
~ ;::_ tt .f-1.:.t_ 9r 1Jl1J ; 

tt¥-=-½~~~~¼-~=-~•••a,aI~~~~-a~~ 
~ li- • .f.i:.t_9r-1M ; iA.&. 

tt~4~-~~¼-i~•*«•,~~tt¥-~•••a~a 
ui-=-~•••a,Att¥-~•~•a,tt~-=-~•4• 
.f~ J:.,( .&. tt ¥ ~ jJl ft 1lt S 1i tl~ - :iit ~ i( F/i ti J~ ( guard ring ) 0 

8. "5(0 'f1 tt l-:f 1J J[ 00 ~ 1 ~ FIT id£ :.t_ ½J ~Jt ~ ~ :.t_ :tit 4 ,tt tl , -it- tJ7 1t ½J ~Jt 

t~1~~-tt~1J.~½J~Jt t~ 0 

9. ~ 'f1 it l- :f 1J J[ 00 ~ 1 ~ FIT id£ :.t_ !kl ~Jt ~ ~ :.t_:tit 4 jt ll , -it- tJ7 tt ~ -

ft•~•~u~-=-ft•••:.t_m~•wi~-~m,-A~m 
(octagon) ~*- 00 tl-J 0 

1 o. - ~ iJ ~Jt ~ ~ :.t_ :tft 4 jt tl , ~¼;tr : 

-~-½~~'~¾;/if= 
_ -'YiI _1.,a ~TL • 

-517 -~-r)t. ' 

- ~ .:=-tt.f-1 ; iA.&. 

-¥~•a,~~½tt¥-•a~tt¥-=-•aA~~~u~ 
- .t.i iA .&. U ~ -=-• t-1 :.t_ ra1 ; 

- ~ -=-½~ ~ ' ~¼;tr : 

23 s 
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• 

• 

- ¥ {!9 ttJ~ ; 

- ¥ 1i.. ttJ~ ; i:c& . 

-¥~•&,~~~tt~w•&-•Jli..•&z~; 
-~-•*ta,~~u~-•&~Att¥w•&;~a 
-¥~•*~-,~~U~~-&~AU~Ji..-&; 
~t,u•-•a-u~w•a*•~-J-ft•~•,u¥~ 

•&-U¥1i..•&*•~u••~~z-•~ft•~•,~ 
Att¥~~&~UJ~•&*•~-*-~~ 0 

1 1. "5tU lf tk JJ-tiJ.fei IIl J 1 O ~ PIT 31K z ~ ~Jt. t ~ z J:tt ¾ ,it ll , -it- t U • 

~½~M*~~~-¥-½~MzL# 0 

12. ~ 1:f3 tkl-t1Jj! II]¥ 10 ~PJTlltz½l~Jt. «~zJ:tt¾itll' -it- t t~. 
-½~M*~~~-•~½~MzL# 0 

13. ~ lf tkl-t1Jj!II). 10 ~PITliKZ~~Jt.t~zttt¾.it•' -it- tu i 
-½~~z4&*k~U~~½~~z4& 0 

14. ~ lf tkJJ-t•Jj! 00. 13 ~PJTilJfz~~ 1: ~zJ:tt¾Jt~l, Jt- t t~½J 

•«~~~~~~¼-~~½~M,••~½~MzMa~~­
~~½~MzMa~M,tt~~½~M~U~~½~M~~~~ 

u•-½~MZL~zT,Att•-½~~z4&~k~U~~ 
½~Mz4& 0 
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- • 15. -!(o 'f' tk J} ~,J ff, If] ~ 1 O ~ PIT ~ z ~ t't 1: ~ .ztit .f, M, ~ , -it- 'f ~ ~ 

-½~Mz~&~•~u~~½~Mz4& 0 

16. ~0 t tt 11-tiJ.te. lil i 1 O ~ rJr ~ z tJ ~Jt ~ ~ zJit 4 -~t ll , Jt tf7 t~ tJ 

~~~~~¼= 

-¥~½~M,Att~~½MMzM•~~tt~-½~MzM• 
{El ~ ; J:J.. ,&_ 

-~m½MM,Att¥m½MMzMa~~tt¥~½~Mz~• 
{El~ ; 

~tf7,tt~~½~Mz-~~4&,tt¥m½MMz-•A4 

&,tt~~4&Att•~-&~a~u*•~~;Att~~ 

•a,u•~•&,tt•~•a~tt•A•a~•~-ffiM 

3t~~-*ttjtll 0 

17. ~ t 1t 11-t•J j[ til • 16 ~ Flf ~z½J~Jt 1: ~ zj:i[ ,I: .~tll ' Jt tf 1~. 

~½MM~~~~tt--½MMzT,tt-~½~M~~~~tt 
J~½MM~T,~&.ttJ~½~M~~~~tt~~½~Mz 
-"fo 

18. ~ttt1J-t1Jj[lf)~ l6~Fffjllf.z½J;,,Jt~~z:tit.f:jtll' Jttpt~~ 

-½MM~~~~tt-~½MMzT,tt~m½MM~~~~tt 
¥-½~M~T,~&.ttJ~½~M~~~~tt~m½~Mz 
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ro 

• 19. -l<u 'I' tt JJ. *Ht IIH~ 1 o ~ M li! ~ ~ ~ 1: ©<. ~ :tit it M, ~ , :Jt 'f : 

ui-½~~~~¼-i-~•~•&,ttI~ui-•&~tt 
i =-.it J.t ~ 1r 1Jt1 ; 

tti=-½~~~~¼--=-~-~-&,ttI~tti~•&~tt 
i Ji.tt.f~~1r1Jt1 ; J:J..&. 

tt*~~-M~¼--~•*«m,~~ui-~-~-&~.&. 
ui=-~•••&,xui-~•~•&,ui=-~•~• 
&~atti~•*••~-~-*~~~-~o 

20. "5(11 'f' tt 1l-*1J j[ [I} i IO ~PIT~~~ ~Jt « ~ ~J:ft ~ lt *l , -1t- cp t~ iJ 

~ «~1~~--1Fitf1t~iJ~Jt «~ 0 

21. "5(11 1¥ it -l¥- *1 j[ [I} • 1 0 J:Ji PIT ~ ~ iJ ~Jt « ~ ~ 3:ft ~ Jt *l , -1t- tf t~ i 

-~•~-~~i=-~•~-~~~~~-~m,-AMm~¼ 
-(!J,fj 0 
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it.n. 

130 150 140 

r - - r1.- - - - 11 r1.- 7r - - r1.- - - - 1 
I SJl 11 S}3 

11 S}2 
I 

/100 

:c::;;!;;;:!J;:::: :~~~=::E : ~ 1~ 
I 1:::::::l1fn!~~i§1i;:@'fert~11- Ml4 

Ml3 
Ml2 I ~b$1t;.$.;.!.§'"4'W&'iit~~I I-

1 
i,~.@:J£1!%t?&A~:3::~~~ : M 11 

L 110 - - ~l! - ~lOJL ~l~ JL12~ - - s1s - - l~O J 
(IA) 

230 250 240 

r - - r1_ - - - 11 r1_ 7r - - r1_ - - - 1 
S21 S23 S22 

I II 11· I 

I ~:!:::!:!::~~~~~~~ 12~:'.SZ:ilSi:'.SZ~:'.SZ:ilSi:'.SZiai~ I M26 
~~~~~~ 62S~~~2S2S252S2S25i25252:i2S252iZ5&l I M25 
~~~~~~~~~ ~~~~~~ 1 M24 
~~~~~~- ~;g;zz~~~~~~~ 

1 

M23 
M22 

=~~m~~~~~~= ~~~~~~~~~ 1 M21 
I 11 11 I 

L 2~0 __ ~2! _ ~l~L ~2~ JL22~ __ S~5 __ 2~0 J 
(1B) 

lli 

1200 

• 
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• 

0 

... : ... •.•·············=···················=·=··: 
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lt:.ll'l 

y 

S37 

S38 

360 

330 

.,--- i -
S31 

350 
r..r:_7 

7 r350A 1 - -
lrl----71 

11• S33 •1 1 
I 

340 

- i - -
S32 

- 7 

I 

~300 

Y' 
qi ...,,~..,...,,...,.-r,r..,........,........-rm..,,....,,.., 

!::~ M36 1,~S37 
I 

J 

I I ~ - - - - - ., I M35 
I 

I I I "7Q"v~~ 7v'Q~~?'v"v'~ I 
1 1 : K2~;:£~ct:z':;t.iC'A, """":~_ A,:x_ '-A:~ ...... "V':~_ ""':"""""' 1 M34 
11: ~~~~~~~~~~ 1 M33 

S38 

rrw;;,;,,,:•'\-"If•')Gt?:'."'·'?Wt~r:i-r , , : I I M32 
I I I I ii I I 
L 3J0 __ Sj4 __ ~I0_J ~-=-S(J-~L 3~0 __ Sj5 __ 330 _J 

350B 
360 

STI 

P-Sub 

l311I 

• 

ADVANCED MICRO DEVICES, INC. 
 

     IPR2023-00789 Ex. 1002, p. 50 of 129



Vll 

300 

330 
450 

340 I 
( r ~ - 1 ( 

1 - - - l - - 71 450A 11 - - - l - - - 7 
r-1-----, 

y • S41 11: S43 :'I S42 • Y' 
, ~~~~ ~~m~ , , , ,.....,.........,.......,.....,.....,..,,.......,... ............ .,...,....,, , 

S47 ~ 1 ::::::~ ~ 11 ~~ ............. --...... ............. ~ 1 M46 ~S47 
S48~ I 11 I M45 ~S48 

I•······-· '-· - - ' -

M44 

M43 

M42 
M41 

410 S44 410 I I : S46 : II 420 S45 420 
460 ~ L _ _ _ _ _ _ J LL_: \: - _: ...JJ L _ _ _ _ _ _ _ J ~460 

450B 

STI 

P-Sub 

141 

• 
t I 

I 
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• 

I 
I 

:,:::•:::1:::1::!!::!:::,:::,:::!: 
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' . 

(6A) 

it.() 

~510 

MTl 
MT2 

~61 

~610 

§IIGll$1 I 1~11
8

11
8 

W00 100 
~~~ ili~8 

(68) 

MT3 
MT4 
MT5 
MT6 

630 

. , . 

• 
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• 

• 
C) 
C) 
LO 

~ 
r 

E-­
~ 

- ,r- - - - -, 

~
111·2' 11 : 
II:· 

C) 
CV) 
(.0 

~~~~ 
~~ ~~ ~~ ~~ 
~~~~ 
-BB- -mt-~~ 

\ I \ \ I \ 
~~~~ 

~~I~ 

-E--
(/) 

.D 
;:::) 

(/) 
I 

0.. 
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TRANSMITTAL 
FORM 

(to be used for all correspondence after initial filing) 

Total Number of Pages in This Submission 3 

Filing Date 

First Named Inventor 

Art Unit 

Examiner Name 

PTO/SB/21 (12-08) 
Approved for use through 01/31/2009. 0MB 0651-0031 

U.S. Patent and Trademark Office;_ U.~. DEPARTMENT OF COMMERCE 

12/773,024 

05/04/2010 

Kai-Yi Huang 

N/A 

N/A 

Attorney Docket Number REAP05??USA 

ENCLOSURES (Check all that apply) 

0 

□ 

□ 
□ 
□ 
0 

□ 

Fee Transmittal Form □ Drawing(s) 

□ Fee Attached □ Licensing-related Papers 

Amendment/Reply □ Petition 

□ □ 
Petition to Convert to a 

After Final Provisional Application 

□ □ 
Power of Attorney, Revocation 

Affidavits/declaration( s) Change of Correspondence Address 

Extension of Time Request □ Terminal Disclaimer 

Express Abandonment Request □ Request for Refund 

Information Disclosure Statement □ CD, Number of CD(s) 

D Landscape Table on CD 

Certified Copy of Priority I Remarks 
Document(s) 

Reply to Missing Parts/ 
Incomplete Application 
□ Reply to Missing Parts 

under 37 CFR 1.52 or 1.53 

□ 
After Allowance Communication to TC 

□ Appeal Communication to Board 
of Appeals and Interferences 

□ 
Appeal Communication to TC 
(Appeal Notice, Brief, Reply Brief) 

□ Proprietary Information 

□ Status Letter 

□ 
other Enclosure(s) (please Identify 
below}: 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 
Firm Name 

North America Intellectual Property Corporation 

Signature 
/WINSTON HSU/ 

Printed name 
Winston Hsu 

Date 05/27/2010 I Reg. No. 41,526 

r 
CERTIFICATE OF TRANSMISSION/MAILING 

I hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with 
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on 
the date shown below: 
Signature 

/Eve Hsieh/ 

\,Iyped or printed name Eve Hsieh 1 Date I 05,27,2010 

This collection of information is required by 37 CFR 1.5. The information is required lo 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 1.11 and1.14. This collection is estimated to 2 hours to complete. including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending 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 to the Chief Information Officer, U.S. Patent and 
Trademark Office. U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. 00 NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

/fyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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I l\lll O '\ 1\\\\\ ~) ~)):.. I PTO/SB/17 (10-08) :Ii- . Approved for use through 06/30/2010. 0MB 0651-0032 
_.._~ U.S. Patent and Trademall< Office; U.S. DEPARTMENT OF COMMERCE 

.......: , rwork Reduction Act of 1995 no persons are required to respond to a collection of infonnation unless ii displays a valid 0MB control number 
~ 

Effective on 1 2/08/2004. Complete if Known ~ 

Fees pursuant to the Consolidated Appropriations Act. 2005 (H.R. 4818). 
Application Number 12/773,024 

FEE TRANSMITTAL Filing Date 05/04/2010 

For FY 2009 First Named Inventor Kai-Yi Huana 
Examiner Name N/A D Applicant claims small entity status. See 37 CFR 1.27 
Art Unit N/A 

\.TOTAL AMOUNT OF PAYMENT I($) 0.00 Attorney Docket No. REAP0577USA ~ 

METHOD OF PAYMENT (check all that apply) 

Ocheck D Credit Card DMoney Order 0None D Other (please identify): 

[Z] Deposit Account Deposit Account Number: 50-3105 Deposit Account Name: North America Intellectual Property Corporation 

For the above-identified deposit account, the Director is hereby authorized to: (check all that apply) 

[{]charge fee(s) indicated below D Charge fee(s) indicated below, except for the filing fee 

[{] Charge any additional fee(s) or underpayments of fee{s) 
under 37 CFR 1.16 and 1.17 

[{] Credit any overpayments 

WARNING: Information on this form may become public. Credit card Information should not be Included on this form. Provide credit card 
information and authorization on PT0-2038. 

FEE CALCULATION 

1. BASIC FILING, SEARCH, AND EXAMINATION FEES 
FILING FEES SEARCH FEES EXAMINATION FEES 

AE!E!lication Tme ~ 
Small Entity 
~ ~ 

Small Entity Small Entity 
~ ~ ~ Fees Paid Cl) 

Utility 330 165 540 270 220 l 10 
Design 220 110 100 50 140 70 
Plant 220 110 330 165 170 85 
Reissue 330 165 540 270 650 325 
Provisional 220 I 10 0 0 0 0 

2. EXCESS CLAIM FEES Small Entity 
Fee OescriE!tion ~ ~ 
Each claim over 20 (including Reissues) 52 26 
Each independent claim over 3 (including Reis.sues) 220 llO 
Multiple dependent claims 390 195 

Total Claims Extra Claims ~ Fee Paid Cl) MultiE!le De~ndent Claims 
- 20 or HP= X = ~ FeePaid{U 

HP = highest number of total claims paid for, if greater than 20. 
lndeE!. Claims Extra Claims ~ Fee Paid {U 

- 3 or HP = X = 
HP = highest number of independent claims paid for, if greater than 3. 

3. APPLICATION SIZE FEE 
If the specification and drawings exceed 100 sheets of paper ( excluding electronically filed sequence or computer 

listings under 37 CFR l .52(e)), the application size fee due is $270 ($135 for small entity) for each additional 50 
sheets or fraction thereof. See 35 U.S.C. 41(a)(IXG) and 37 CFR 1.16(s). 
Total Sheets Extra Sheets Number of each additional 50 or fraction thereof ~ Fee Paid (f) 

-100= /50= (round up to a whole number) X = 
4. OTHER FEE(S) Fees Paid{U 

Non-English Specification, $130 fee (no small entity discount) 

Other (e.g., late filing surcharge): 

SUBMITTED BY 

Signature /WINSTON HSU/ J Registration No. 41 526 /Attomev/Aaenll , Telephone 3027291562 

Name (Print/Type) Winston Hsu Date 05/2712010 

This collection of information is required by 37 CFR 1.136. 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 30 minutes to complete. 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending 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 to the Chief lnfonnalion Officer, U.S. Patent 
and Trademark Office, U.S. Department 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, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Foreign applications: 

Prior Foreign Application 
Number(s) 

098116543 

PTO/SB/028 (07-07) 
Approved for use through 06/30/2010. OMS 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE . . . 

DECLARATION - Supplemental Priority Data Sheet 

Foreign Filing Date Priority Certified Copy Attached? 
Country (MM/DD/YYYY) Not Claimed YES NO 

TW 05/19/2009 □ [Z] □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 

This collection of information Is required by 35 U.S.C. 115 and 37 CFR 1.63. The information ts required to obtain or retam a benefit by the public which Is to fde 
(and by the USPTO lo process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated lo take 21 
minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending 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 to the Chief Information 
Officer, U.S. Patent and Trademark Office, U.S. Department 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, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 (1-800-786-9199) and select option 2. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

12/773,024 

27765 

FILING or 
37l(c)DATE 

05/04/2010 

GRPART 

UNIT 

2811 
FIL FEE REC'D 

1090 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
P.O. BOX 506 
MERRIFIELD, VA 22116 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

REAP0577USA 20 2 
CONFIRMATION NO. 5061 

FILING RECEIPT 

11111111111111111 lllll ll]~!l]!~l!~l!~l!ljlHH!i~ll lllll lllll 1111111111111 

Date Mailed: 05/13/2010 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

Applicant( s) 
Kai-Yi Huang, Taipei City, TAIWAN; 
Yuh-Sheng Jean, Yun-Lin Hsien, TAIWAN; 
Ta-Hsun Yeh, Hsin-Chu City, TAIWAN; 

Power of Attorney: The patent practitioners associated with Customer Number 27765 

Domestic Priority data as claimed by applicant 

Foreign Applications 
TAIWAN 098116543 05/19/2009 

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices 
(PTO/SB/39 or its equivalent) has been received by the USPTO. 

If Required, Foreign Filing License Granted: 05/10/2010 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 12/773,024 

Projected Publication Date: 11/25/2010 

Non-Publication Request: No 

Early Publication Request: No 
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Title 

STACKED STRUCTURE OF A SPIRAL INDUCTOR 

Preliminary Class 

257 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4158). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

page 3 of 3 

ADVANCED MICRO DEVICES, INC. 
 

     IPR2023-00789 Ex. 1002, p. 67 of 129



UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

12/773,024 05/04/2010 Kai-Yi Huang REAP0577USA 

CONFIRMATION NO. 5061 
27765 
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
P.O. BOX 506 
MERRIFIELD, VA 22116 

POA ACCEPTANCE LETTER 

11111111111111111 lllll ll]~!l]!~l!~l!~l!ljlHH!i~ll lllll lllll lllll 11111111 

Date Mailed: 05/13/2010 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 05/04/2010. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/dnguyen/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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Application Number 12773024 

Filing Date 2010-05-04 

INFORMATION DISCLOSURE First Named Inventor Kai-Yi Huang 

STATEMENT BY APPLICANT 
Art Unit 2811 

( Not for submission under 37 CFR 1.99) 
Examiner Name N/A 

Attorney Docket Number REAP0577USA 

U.S.PATENTS 

Examiner Cite Kind 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code 
Issue Date Name Relevant Passages or Relevant 

Figures Appear 
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Abstract of Disclosure 

A stacked structure of a spiral inductor includes a first metal 

layer, a second metal layer, a first set of vias, and a second set 

of vias. The first metal layer includes a first segment, a second 

segment, and a third segment, wherein the layout direction of the 

third segment is different from the layout direction of the first 

and second segments. The second metal layer includes a fourth segment, 

a fifth segment, and a sixth segment connected to the fifth segment, 

wherein the layout direction of the sixth segment is different from 

the layout direction of the fourth and fifth segments. The first set 

of vias connects the first and fourth segments, and they construct 

a first shunt winding. The second set of vias connects the second 

and fifth segments, and they construct a second shunt winding. The 

third and sixth segments construct a crossover region. 

Page 22 of 22 
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Claims 

What is claimed is: 

1. A structure of a spiral inductor, comprising: 

a first metal layer, comprising: 

a first segment; 

a second segment; and 

a third segment, connected to the first segment, wherein a 

layout direction of the third segment is different from 

a layout direction of the first segment and a layout 

direction of the second segment; 

a second metal layer, being positioned under the first metal layer, 

the second metal layer comprising: 

a fourth segment; 

a fifth segment; and 

a sixth segment, connected to the fifth segment, wherein a 

layout direction of the sixth segment is different from 

a layout direction of the fourth segment and a layout 

direction of the fifth segment; 

a first set of vias, for connecting the first segment with the 

fourth segment; and 

a second set of vias, for connecting the second segment with the 

fifth segment; 

wherein the first segment, the fourth segment and the first set 

of vias construct a first shunt winding; the second segment, 

the fifth segment and the second set of vias construct a second 

shunt winding; and the third segment and the sixth segment 

construct a crossover region. 

2. The structure of the spiral inductor of claim 1, wherein the third 

segment is positioned between the first segment and the second 

segment; and the sixth segment is positioned between the fourth 

segment and the fifth segment. 

3. The structure of the spiral inductor of claim 1, wherein a first 

thickness of the first metal layer is greater than a second 

Page 17 of 22 

ADVANCED MICRO DEVICES, INC. 
 

     IPR2023-00789 Ex. 1002, p. 91 of 129



thickness of the second metal layer. 

4. The structure of the spiral inductor of claim 3, wherein the spiral 

inductor further comprises a third metal layer being positioned 

under the second metal layer, a structure of the third metal layer 

is the same as a structure of the second metal layer, and the first 

thickness of the first metal layer is greater than a third 

thickness of the third metal layer. 

5. The structure of the spiral inductor of claim 1, wherein a first 

thickness of the first metal layer is equal to a second thickness 

of the second metal layer. 

6. The structure of the spiral inductor of claim 1, wherein the spiral 

inductor further comprises: 

a third metal layer, being positioned under the second metal layer, 

and a structure of the third metal layer is the same as a 

structure of the first metal layer; and 

a fourth metal layer, being positioned under the third metal layer, 

and a structure of the fourth metal layer is the same as a 

structure of the second metal layer; 

wherein a seventh segment of the third metal layer, an eighth 

segment of the fourth metal layer, the third segment, and the 

sixth segment construct the crossover region; and the third 

segment, the sixth segment, the seventh segment, and the eighth 

segment construct an interdigitated crossover structure. 

7. The structure of the spiral inductor of claim 1, wherein: 

the first metal layer further comprises a first guard ring segment, 

disposed at the outer side of the first segment or the outer 

side of the second segment; 

the second metal layer further comprises a second guard ring 

segment, disposed at the outer side of the fourth segment or 

the outer side of the fifth segment; and 

the stacked structure further comprises a third set of vias, for 
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connecting the first guard ring segment with the second guard 

ring segment; wherein the first guard ring segment, the second 

guard ring segment, and the third set of vias construct a 

stacked guard ring. 

8. The structure of the spiral inductor of claim 1, wherein the spiral 

inductor is a symmetric spiral inductor. 

9. The structure of the spiral inductor of claim 1, wherein a shape 

of the first shunt winding and the second shunt winding is 

substantially a rectangle, an octagon, or a circle. 

10. A structure of a spiral inductor, comprising: 

a first metal layer, comprising: 

a first segment; 

a second segment; and 

a third segment, being connected to the first segment and the 

second segment, and being positioned between the first 

segment and the second segment; 

a second metal layer, comprising: 

a fourth segment; 

a fifth segment; and 

a sixth segment, being positioned between the fourth segment 

and the fifth segment; 

a first set of vias, for connecting the first segment with the 

fourth segment; and 

a second set of vias, for connecting the second segment and the 

fifth segment; 

wherein the first segment and the fourth segment construct a first 

shunt winding; the second segment and the fifth segment 

construct a second shunt winding; and the third segment and 

the sixth segment construct a crossover region. 

11. The structure of the spiral inductor of claim 10, wherein the 

second metal layer is positioned above the first metal layer. 
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12. The structure of the spiral inductor of claim 10, wherein the 

first metal layer is positioned above the second metal layer. 

13. The structure of the spiral inductor of claim 10, wherein a first 

thickness of the first metal layer is greater than a second 

thickness of the second metal layer. 

14. The structure of the spiral inductor of claim 13, wherein the 

spiral inductor further comprises a third metal layer; a structure 

of the third metal layer is the same as a structure of the second 

metal layer; both the third metal layer and the second metal layer 

are positioned above or under the first metal layer; and the first 

thickness of the first metal layer is greater than a third 

thickness of the third metal layer. 

15. The structure of the spiral inductor of claim 10, wherein a first 

thickness of the first metal layer is equal to a second thickness 

of the second metal layer. 

16. The structure of the spiral inductor of claim 10, wherein the 

spiral inductor further comprises: 

a third metal layer, and a structure of the third metal layer is 

the same as a structure of the first metal layer; and 

a fourth metal layer, and a structure of the fourth metal layer 

is the same as a structure of the second metal layer; 

wherein a seventh segment of the third metal layer, an eighth 

segment of the fourth metal layer, the third segment, and the 

sixth segment construct the crossover region; and the third 

segment, the sixth segment, the seventh segment, and the eighth 

segment construct an interdigitated crossover structure. 

17. The structure of the spiral inductor of claim 10, wherein the 

second metal layer is positioned under the first metal layer; the 

third metal layer is positioned under the second metal layer; and 
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the fourth metal layer is positioned under the third metal layer. 

18. The structure of the spiral inductor of claim 16, wherein the 

first metal layer is positioned under the second metal layer; the 

fourth metal layer is positioned under the first metal layer; and 

the third metal layer is positioned under the fourth metal layer. 

19. The structure of the spiral inductor of claim 10, wherein: 

the first metal layer further comprises a first guard ring segment, 

disposed at the outer side of the first segment or the outer 

side of the second segment; 

the second metal layer further comprises a second guard ring 

segment, disposed at the outer side of the fourth segment or 

the outer side of the fifth segment; and 

the stacked structure further comprises a third set of vias, for 

connecting the first guard ring segment with the second guard 

ring segment; wherein the first guard ring segment, the second 

guard ring segment, and the third set of vias construct a 

stacked guard ring. 

20. The structure of the spiral inductor of claim 10, wherein the 

spiral inductor is a non-symmetric spiral inductor. 
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Title 

STACKED STRUCTURE OF A SPIRAL INDUCTOR 

Background of the Invention 

1. Field of the Invention 

[0001) The present invention relates to a stacked structure of a spiral 

inductor, and more particularly, to a stacked structure for improving 

quality factor by making use of metal layers of a crossover region 

as shunt windings. 

2. Description of the Prior Art 

[0002) As IC manufacturing processes are developing with a trend for 

system on chip (SOC) design, passive elements such as integrated 

inductors or integrated transformers have been widely integrated in 

high-frequency integrated circuits. Since IC manufacturing processes 

usually adopt a structure with Silicon-based substrates, substrate 

loss and metal loss of the integrated inductors/integrated 

transformers will affect their quality factor. And more particularly, 

metal loss is the main cause that most immediately affects the inductor 

properties. 

[0003) Recently common integrated inductors consist of symmetric 

inductors and non-symmetric inductors. Most of them adopt the top 

metal layer (or the top two metal layers) as a winding of the inductor, 

and use the next metal layer as well as vias as a crossover region. 

Such inductor has the following disadvantages, that is: its parasitic 

resistor will be restricted by the single metal layer, a conductivity 

of the crossover region, a number of the vias, and the resistance 

of the vias. In order to improve the quality factor of the inductor, 

increasing widths of the winding is required. However, this approach 

will occupy more chip area. Hence, a structure with multiple metal 

layers in parallel is proposed, such as in the US patent with patent 

No. 2008/0074229 and the US patent with patent No. 6,664,882 proposed 

in the prior art, such that the inductor can have a lower series 

resistance than a traditional single- layer inductor so as to improve 
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its quality factor. However, no matter the structure with a single 

metal layer or the structure with multiple metal layers in parallel 

are concerned, the metal layers of their crossover regions of the 

inductor are different from the metal layers of the windings. For 

this reason, the quality factor of the inductor cannot be optimized. 

Summary of the Invention 

[0004] It is one of the objectives of the present invention to provide 

a stacked structure of a spiral inductor to solve the abovementioned 

problems. 

[0005] According to an embodiment of the present invention, a stacked 

structure of a spiral inductor is provided. The stacked structure 

of the spiral inductor includes a first metal layer, a second metal 

layer, a first set of vias, and a second set of vias. The first metal 

layer includes a first segment, a second segment, and a third segment 

being connected to the first segment, wherein a layout direction of 

the third segment is different from a layout direction of the first 

segment and a layout direction of the second segment. The second metal 

layer is positioned under the first metal layer. The second metal 

layer includes a fourth segment, a fifth segment, and a sixth segment 

being connected to the fifth segment, wherein a layout direction of 

the sixth segment is different from a layout direction of the fourth 

segment and a layout direction of the fifth segment. The first set 

of vias connects the first segment with the fourth segment. The second 

set of vias connects the second segment with the fifth segment. Herein 

the first segment, the fourth segment, and the first set of vias 

construct a first shunt winding; the second segment, the fifth segment, 

and the second set of vias construct a second shunt winding; and the 

third segment and the sixth segment construct a crossover region. 

The spiral inductor may be a symmetric spiral inductor. 

[0006] According to another embodiment of the present invention, a 

stacked structure of a spiral inductor is provided. The stacked 

structure of the spiral inductor includes a first metal layer, a second 
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metal layer, a first set of vias, and a second set of vias. The first 

metal layer includes a first segment, a second segment, and a third 

segment, wherein the third segment is connected to the first segment 

and the second segment, and is positioned between the first segment 

and the second segment. The second metal layer includes a fourth 

segment, a fifth segment, and a sixth segment, wherein the sixth 

segment is positioned between the fourth segment and the fifth segment. 

The first set of vias connects the first segment with the fourth 

segment. The second set of vias connects the second segment and the 

fifth segment. Herein the first segment and the fourth segment 

construct a first shunt winding; the second segment and the fifth 

segment construct a second shunt winding; and the third segment and 

the sixth segment construct a crossover region. The spiral inductor 

may be a non-symmetric spiral inductor. 

[0007] These and other objectives of the present invention will no 

doubt become obvious to those of ordinary skill in the art after 

reading the following detailed description of the preferred 

embodiment that is illustrated in the various figures and drawings. 

Brief Description of the Drawings 

[0008] FIG.1 (including lA and lB) is a diagram of stacked structures 

of a spiral inductor according to an embodiment of the present 

invention. 

[0009] FIG.2 is a top view diagram showing an exemplary embodiment 

of a symmetric spiral inductor. 

[0010] FIG.3 is a longitudinal section view of the symmetric spiral 

inductor shown in FIG.2 adopting the first stacked structure of lA. 

[0011] FIG.4 is a longitudinal section view of the symmetric spiral 

inductor shown in FIG. 2 adopting the second stacked structure of lB. 

[0012] FIG.5 is a top view diagram showing an exemplary embodiment 

of a symmetric spiral inductor combining a serial winding with a shunt 
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winding. 

[0013] FIG. 6 (including 6A and 6B) is a diagram illustrating the serial 

winding and the shunt winding of the symmetric spiral inductor shown 

in FIG.5. 

[0014] FIG.7 is a transverse section view of the symmetric spiral 

inductor shown in FIG.5 adopting the first stacked structure of lA. 

[0015] FIG.8 is a transverse section view of the symmetric spiral 

inductor shown in FIG. 5 adopting the second stacked structure of 1B. 

[0016] FIG.9 (including 9A, 9B, 9C and 9D) is a diagram of stacked 

structures of a spiral inductor according to another embodiment of 

the present invention. 

[0017] FIG.10 is a top view diagram showing an exemplary embodiment 

of a non-symmetric spiral inductor. 

[0018] FIG.11 (including llA and 11B) is a diagram illustrating the 

first shunt winding and the second shunt winding of the non-symmetric 

spiral inductor shown in FIG.10. 

[0019] FIG .12 is a transverse section view of the non-symmetric spiral 

inductor shown in FIG .10 adopting the first stacked structure of 9A. 

[0020] FIG .13 is a transverse section view of the non-symmetric spiral 

inductor shown in FIG.10 adopting the second stacked structure of 

9B. 

[0021] FIG.14 is a transverse section view of the non-symmetric spiral 

inductor shown in FIG. 10 adopting the third stacked structure of 9C. 

Detailed Description 

[0022] In the following embodiment, three kinds of stacked structures 
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of spiral inductors with multiple stacked metal layers are provided 

in the light of symmetric spiral inductors (as is referenced by the 

embodiments shown in FIG. 1,_,_,FIG. 8) and non- symmetric spiral inductors 

(as is referenced by the embodiments shown in FIG. 9,_,_,FIG .14) . These 

stacked structures are mainly divided into an L-shape crossover 

structure, an interdigi tated crossover structure, and a trench-shape 

crossover structure, such that the spiral inductor with multiple 

stacked metal layers can obtain an optimum quality factor. Herein 

the terms like "the L-shape crossover structure", "the interdigitated 

crossover structure", and "the trench-shape crossover structure" 

defined in the present invention are used for distinguishing names 

only. What's more, a stacked guard ring is proposed in the present 

invention in order to improve the noise-blocking ability. 

[0023] Please refer to FIG .1. FIG .1 ( including lA and lB) is a diagram 

of stacked structures of a spiral inductor according to an embodiment 

of the present invention. Herein lA represents an L-shape crossover 

structure, and lB represents an interdigi tated crossover structure. 

In this embodiment, both of the L-shape crossover structure shown 

in lA and the interdigitated crossover structure shown in lB are 

applied to a symmetric spiral inductor. As shown in lA, the stacked 

structure of a spiral inductor 100 consists of six metal layers M16 

,_,_,Mll, a first set of vias 110, and a second set of vias 120. The metal 

layers M16,_,_,M14 respectively have segments S11, S12, and S13, wherein 

the segment S13 is connected to the segment S11 and is positioned 

between the segment S11 and the segment S12. The metal layers M13 

,_,_,Mll are positioned under the metal layers M16,_,_,M14. The metal layers 

M13,_,_,Mll respectively have segments S14, S15, and S16, wherein the 

segment S16 is connected to the segment S15 and is positioned between 

the segment S14 and the segment S15. Moreover, the first set of vias 

110 connects the segment S11 with the segment S14, while the second 

set of vias 120 connects the segment S12 with the segment S15. Be 

noted that in this embodiment, the segment S11 of the metal layers 

M16,_,_,M14, the segment S14 of the metal layers M13,_,_,Mll, together with 
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the first set of vias 110 construct a first shunt winding 130 of the 

spiral inductor 100; the segment S12 of the metal layers M16,,.__,M14, 

the segment S15 of the metal layers M13,,.__,Mll, together with the second 

set of vias 120 construct a second shunt winding 140 of the spiral 

inductor 100; and the segment S13 of the metal layers M16,,.__,M14 together 

with the segment S16 of the metal layers M13,,.__,Mll construct a crossover 

region 150. 

[0024] As shown in 1B, the stacked structure of a spiral inductor 200 

consists of six metal layers M26,,.__,M21, a first set of vias 210, and 

a second set of vias 220. The metal layers M26, M24, and M22 

respectively have segments S21, S22, and S23, wherein the segment 

S23 is connected to the segment S21 and is positioned between the 

segment S21 and the segment S22. The metal layers M25, M23, and M21 

respectively have segments S24, S25, and S26, wherein the segment 

S26 is connected to the segment S25 and is positioned between the 

segment S24 and the segment S25. Moreover, the first set of vias 210 

connects the segment S21 with the segment S24, while the second set 

of vias 220 connects the segment S22 with the segment S25. Be noted 

that in this embodiment, the segment S21 of the metal layers M26, 

M24, and M22, the segment S24 of the metal layers M25, M23, and M21, 

together with the first set of vias 210 construct a first shunt winding 

230 of the spiral inductor 200; the segment S22 of the metal layers 

M26, M24, and M22, the segment S25 of the metal layers M25, M23, and 

M21, together with the second set of vias 220 construct a second shunt 

winding 240 of the spiral inductor 200; and the segment S23 of the 

metal layers M26, M24, and M22 together with the segment S26 of the 

metal layers M25, M23, and M21 construct a crossover region 250. 

[0025] Please note that in the abovementioned embodiment, six metal 

layers are cited as an example for illustration. However, this is 

not meant to be limitations of the scope of the present invention, 

and the number of the metal layers is not limited. 

[0026] Please refer to FIG.2, FIG.3, together with FIG.4. FIG.2 is 
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a top view diagram showing an exemplary embodiment of a symmetric 

spiral inductor 300; FIG.3 is a longitudinal section view of the 

symmetric spiral inductor 300 shown in FIG.2 adopting the first 

stacked structure of lA; and FIG.4 is a longitudinal section view 

of the symmetric spiral inductor 300 shown in FIG. 2 adopting the second 

stacked structure of lB. From FIG.2, we can see that the symmetric 

spiral inductor 300 consists of a first shunt winding 330 and a second 

shunt winding 34 0, and an area marked with Al represents a crossover 

region. In addition, FIG.3 shows a longitudinal section view of the 

symmetric spiral inductor 300 along the dotted line YY' shown in FIG.2, 

which adopts the first stacked structure of lA. As FIG.3 depicts, 

the stacked structure of the symmetric inductor 300 includes five 

metal layers M36'""M32, a first set of vias 310, and a second set of 

vias 320. Be noted that in this embodiment, a segment S31 of the metal 

layer M36, a segment S34 of the metal layers M35'""M32, together with 

the first set of vias 310 construct the first shunt winding 330 of 

the symmetric spiral inductor 300; a segment S32 of the metal layer 

M36, a segment S35 of the metal layers M35'""M32, together with the 

second set of vias 320 construct the second shunt winding 340 of the 

spiral inductor 300; and a segment S33 of the metal layer M36 together 

with a segment S36 of the metal layers M35'""M32 construct a crossover 

region 350 (including a first portion 350A and a second portion 350B) . 

As can be known from FIG. 2 and FIG. 3, a layout direction of the segment 

S33 (used for constructing the first portion 350A of the crossover 

region 350) is different from a layout direction of the segment S31 

and a layout direction of the segment S32; and a layout direction 

of the segment S36 (used for constructing the second portion 350B 

of the crossover region 350) is different from a layout direction 

of the segment S34 and a layout direction of the segment S35 as well. 

[0027) What is more, the metal layer M36 further includes a first guard 

ring segment S37 disposed at the outer side of the segment S31 and/or 

the outer side of the segment S32; the metal layers M35'""M32 further 

includes a second guard ring segment S38 disposed at the outer side 

of the segment S34 and/or the outer side of the segment S35; and the 
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stacked structure further includes a third set of vias 360 for 

connecting the first guard ring segment S37 with the second guard 

ring segment S38. Herein the first guard ring segment S37, the second 

guard ring segment S38, together with the third set of vias 360 

construct a stacked guard ring, such that noise-blocking ability can 

be improved. 

[0028] Please note that in this embodiment, since a thickness of the 

metal layer M36 is greater than a thickness of the metal layers M35 

,...._, M32, the first portion 350A of the crossover region 350 is 

implemented by adopting a single metal layer (namely, the segment 

S33 of the metal layer M36), and the second portion 350B of the 

crossover region 350 is implemented by adopting multiple stacked metal 

layers (namely, the segment S36 of the metal layers M35 ,...._, M32) . 

Furthermore, all of the metal layers M35,...._,M32 are positioned under 

the metal layer M36 with a view to the inductor symmetry. 

[0029] FIG. 4 shows a longitudinal section view of the symmetric spiral 

inductor 300 along the dotted line YY' shown in FIG.2, which adopts 

the second stacked structure of lB. As FIG.4 depicts, the stacked 

structure of the symmetric inductor 300 includes six metal layers 

M46,...._,M41, a first set of vias 410, and a second set of vias 420. Be 

noted that in this embodiment, a segment S41 of the metal layers M46, 

M44, and M42, a segment S44 of the metal layers M45, M43, and M41, 

together with the first set of vias 410 construct the first shunt 

winding 330 of the symmetric spiral inductor 300; a segment S42 of 

the metal layers M46, M44, and M42, a segment S45 of the metal layers 

M45, M43, and M41, together with the second set of vias 420 construct 

the second shunt winding 340 of the spiral inductor 300; and a segment 

S43 of the metal layers M46, M44, and M42 together with a segment 

S46 of the metal layers M45, M43, and M41 construct a crossover region 

450 (including a first portion 450A and a second portion 450B). As 

can be known from FIG. 2 and FIG. 4, a layout direction of the segment 

S43 (used for constructing the first portion 450A of the crossover 

region 450) is different from a layout direction of the segment S41 
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and a layout direction of the segment S42; and a layout direction 

of the segment S46 (used for constructing the second portion 450B 

of the crossover region 450) is different from a layout direction 

of the segment S44 and a layout direction of the segment S45 as well. 

[0030) What's more, the metal layers M46, M44, and M42 further include 

a first guard ring segment S47 disposed at the outer side of the segment 

S41 and/or the outer side of the segment S42; the metal layers M45, 

M43, and M41 further include a second guard ring segment S48 disposed 

at the outer side of the segment S44 and/or the outer side of the 

segment S45; and the stacked structure further includes a third set 

of vias 460 for connecting the first guard ring segment S47 with the 

second guard ring segment S48. Herein the first guard ring segment 

S47, the second guard ring segment S48, together with the third set 

of vias 460 construct a stacked guard ring, such that noise-blocking 

ability can be improved. 

[0031) Please note that in this embodiment, since a thickness of the 

metal layer M46/M44/M42 is equal to a thickness of the metal layer 

M45/M43/M41, the first portion 450A of the crossover region 450 is 

implemented by adopting multiple stacked metal layers (namely, the 

segment S43 of the metal layers M46, M44, and M42), and the second 

portion 450B of the crossover region 450 is implemented by adopting 

multiple stacked metal layers (namely, the segment S46 of the metal 

layers M4 5, M4 3, and M41) as wel 1. Furthermore, the metal layers M4 6, 

M44, and M42 and the metal layers M45, M43, and M41 are interlaced 

with a view to the inductor symmetry. 

[0032) From what has been discussed in FIG.3 and FIG.4 above, we can 

see that the layout manner of the spiral inductor disclosed in the 

present invention can increase the inductor symmetry by reference 

to the thickness of the metal layers. As an illustration, if the 

thickness of the metal layers within the integrated circuit are 

different from each other, the "L-shape crossover structure" (i.e., 

the crossover structure shown in lA of FIG. 1 or FIG. 3) can be adopted 
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in layout with a view to an optimum inductor symmetry. In addition, 

if the thickness of each metal layer within the integrated circuit 

are identical to each other, the "interdigitated crossover structure" 

(i.e., the crossover structure shown in lB of FIG.1 or FIG.4) can 

be adopted in layout with a view to an optimum inductor symmetry. 

[0033] As can be known from the embodiments above, the stacked 

structure of the spiral inductor disclosed in the present invention 

is capable of optimizing a quality factor of the inductor by making 

use of metal layers of the crossover region as shunt windings. As 

a result, parasitic resistors of the spiral inductor won't be 

restricted by a conductivity of the crossover region, a number of 

the vias, and resistance of the vias. 

[0034] Please refer to FIG. 5 together with FIG. 6. FIG. 5 is a top view 

diagram showing an exemplary embodiment of a symmetric spiral inductor 

500 combining a serial winding with a shunt winding, and FIG.6 

(including 6A and 6B) is a diagram illustrating a first inductor 510 

(as is shown in 6A) and a second inductor 610 (as is shown in 6B) 

of the symmetric spiral inductor 500 shown in FIG.5. The symmetric 

spiral inductor 500 is a multi-layer stacked spiral inductor combining 

the first inductor 510 (i.e., the serial winding) with the second 

inductor 610 (i.e., the shunt winding), such that the series 

inductance under the same area can be increased in order to improve 

the usage of chip area. As shown in 6A, the first inductor 510 may 

be a traditional single-layer symmetric inductor, which adopts a metal 

layer MTl as the winding and adopts another metal layer MT2 as the 

crossover region. Herein the center taps of the first inductor 510 

are used as the joints A and B of the first serial winding 520 and 

the second serial winding 53 0, and the joints A and B can be 

disconnected so as to connect with the center taps of the second 

inductor 610 (namely, the joints A' and B' of the first shunt winding 

620 and the second shunt winding 630). On the other hand, the second 

inductor 610 shown in 6B can be implemented by adopting the first 

stacked structure of lA (i.e., the L-shape crossover structure) or 
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the second stacked structure of lB (i.e., the interdigi tated crossover 

structure) . The second inductor 610 uses metal layers MT13, MT4, MTS, 

and MT6 as the winding and the crossover region, wherein the metal 

layers MTl, MT2, MT3, MT4, MTS, and MT6 are parallel to each other 

from top to bottom. 

[0035] Please refer to FIG.7. FIG.7 is a transverse section view of 

the symmetric spiral inductor 500 shown in FIG.5 along the dotted 

line KK', which is implemented by adopting the first stacked structure 

of lA. As FIG.7 depicts, the symmetric spiral inductor 500 consists 

of the first inductor 510 and the second inductor 610. In this 

embodiment, the firs inductor 510 adopts the metal layer MTl as the 

windings ( including the first serial winding 520 and the second serial 

winding 530), and adopts the metal layer MT2 as the crossover region. 

The second inductor 610 is implemented by adopting the L-shape 

crossover structure shown in lA of FIG.1, wherein the metal layers 

MT3 and MT4 can correspond to the metal layers M16,-.,..,M14 shown in lA 

of FIG. 1, and the metal layers MTS and MT6 can correspond to the metal 

layers MlJ,-.,..,Mll shown in lA of FIG.1. 

[0036] Please refer to FIG.8. FIG.8 is a transverse section view of 

the symmetric spiral inductor 500 shown in FIG.5 along the dotted 

line KK' , which is implemented by adopting the second stacked 

structure of lB. As FIG. 8 depicts, the symmetric spiral inductor 500 

consists of the first inductor 510 and the second inductor 610. In 

this embodiment, the second inductor 610 is implemented by adopting 

the interdigi tated crossover structure shown in lB of FIG. 1, wherein 

the metal layers MT3 and MTS can correspond to the metal layers M26, 

M24, and M22 shown in lB of FIG.1, and the metal layers MT4 and MT6 

can correspond to the metal layers M25, M23, and M21 shown in lB of 

FIG.1. 

[0037] Please refer to FIG.9. FIG.9 (including 9A, 9B, 9C and 9D) is 

a diagram of stacked structures of a spiral inductor according to 

another embodiment of the present invention. Herein 9A and 9B 
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represent a trench-shape crossover structure, 9C and 90 represent 

an interdigitated crossover structure. In this embodiment, all of 

the crossover structures shown in 9A, 9B, 9C, and 90 are applied to 

a non-symmetric spiral inductor. As shown in 9A, the first stacked 

structure of a spiral inductor 900A consists of six metal layers M96A 

-----M91A, a first set of vias 910A, and a second set of vias 920A. The 

metal layers M96A-----M94A respectively have segments S91A, S92A, and 

S93A, wherein the segment S93A is connected to the segment S91A and 

the segment S92A and is positioned between the segment S91A and the 

segment S92A. The metal layers M93A-----M91A respectively have segments 

S94A, S95A, and S96A, wherein the segment S96A is positioned between 

the segment S94A and the segment S95A. Moreover, the first set of 

vias 910A connects the segment S91A and the segment S94A, while the 

second set of vias 920A connects the segment S92A and the segment 

S95A. Be noted that the segment S91A of the metal layers M96A-----M94A, 

the segment S94A of the metal layers M93A-----M91A, together with the 

first set of vias 910A construct a first shunt winding 930A of the 

spiral inductor 900A; the segment S92A of the metal layers M96A----­

M94A, the segment S95A of the metal layers M93A-----M91A, together with 

the second set of vias 920A construct a second shunt winding 940A 

of the spiral inductor 900A; and the segment S93A together with the 

segment S96A construct a crossover region 950A. In addition, the 

second stacked structure of the spiral inductor 900B shown in 9B is 

similar to the first stacked structure of the spiral inductor 900A 

shown in 9A, and the difference between them is that the second stacked 

structure of the spiral inductor 900B is the inverse of the first 

stacked structure of the spiral inductor 900A. In other words, the 

metal layers M96A-----M94A are positioned above the metal layers M93A 

-----M91A in 9A, while the metal layers M93B-----M91B are positioned under 

the metal layers M96B-----M94B in 9B. 

[0038) As shown in 9C, the third stacked structure of a spiral inductor 

900C consists of six metal layers M96C-----M91C, a first set of vias 910C, 

and a second set of vias 920C. The metal layers M96C, M94C, and M92C 
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respectively have segments S91C, S92C, and S93C, wherein the segment 

S93C is connected to the segment S91C and the segment S92C and is 

positioned between the segment S91C and the segment S92C. The metal 

layers M95C, M93C, and M91C respectively have segments S94C, S95C, 

and S96C, wherein the segment S96C is positioned between the segment 

S94C and the segment S95C. Moreover, the first set of vias 910C 

connects the segment S91C and the segment S94C, while the second set 

of vias 920C connects the segment S92C and the segment S95C. Be noted 

that the segment S91C of the metal layers M96C, M94C, and M92C, the 

segment S94C of the metal layers M95C, M93C, and m91C, together with 

the first set of vias 910C construct a first shunt winding 930C of 

the spiral inductor 900C; the segment S92C of the metal layers M96C, 

M94C, and M92C, the segment S95C of the metal layers M95C, M93C, and 

M91C, together with the second set of vias 920C construct a second 

shunt winding 940C of the spiral inductor 900C; and the segment S93C 

of the metal layers M96C, M94C, and M92C together with the segment 

S96C of the metal layers M95C, M93C, and M91C construct a crossover 

region 950C. In addition, the fourth stacked structure of the spiral 

inductor 9000 shown in 90 is similar to the third stacked structure 

of the spiral inductor 900C shown in 9C, and the difference between 

them is that the fourth stacked structure of the spiral inductor 9000 

is the inverse of the third stacked structure of the spiral inductor 

900C. 

[0039) Please refer to FIG.10 together with FIG.11. FIG.10 is a top 

view diagram showing an exemplary embodiment of a non- symmetric spiral 

inductor 1000, and FIG.11 (including llA and llB) is a diagram 

illustrating the first shunt winding 1100 (as is shown in llA) and 

the second shunt winding 1200 (as is shown in llB) of the non-symmetric 

spiral inductor 1000 shown in FIG.10. 

[0040) Please refer to FIG.12. FIG.12 is a transverse section view 

of the non-symmetric spiral inductor 1000 shown in FIG.10 along the 

dotted line CC', which is implemented by adopting the first stacked 

structure of 9A. As FIG.12 depicts, the stacked structure of the 
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non-symmetric spiral inductor 1000 consists of five metal layers M126 

,...._,M122, a first set of vias 1210, and a second set of vias 1220. In 

this embodiment, a segment S121 of the metal layer M126, a segment 

S124 of the metal layers M125,...._,M122, together with the first set of 

vias 1210 construct a first shunt winding 1100 of the spiral inductor 

1000; a segment S122 of the metal layer M126, a segment S125 of the 

metal layers M125,...._,M122, together with the second set of vias 1220 

construct a second shunt winding 1200; and a segment S123 of the metal 

layer M126 together with a segment S126 of the metal layers M125 

,...._,M122 construct a crossover region 1250 (including a first portion 

1250A and a second portion 1250B). 

[0041] Please note that in this embodiment, since a thickness of the 

metal layer M126 is greater than a thickness of the metal layers M125 

,...._,M122, the first portion 1250A of the crossover region 1250 is 

implemented by adopting a single metal layer (namely, the segment 

S123 of the metal layer M126), and the second portion 1250B of the 

crossover region 1250 is implemented by adopting multiple stacked 

metal layers (namely, the segment S126 of the metal layers M125,...._, 

M122). Furthermore, all of the metal layers M125,...._,M122 are positioned 

under the metal layer M126 with a view to the inductor symmetry. 

[0042] Please refer to FIG.13. FIG.13 is a transverse section view 

of the non-symmetric spiral inductor 1000 shown in FIG.10 along the 

dotted line CC', which is implemented by adopting the second stacked 

structure of 9B. The stacked structure shown in FIG.13 is similar 

to that shown in FIG. 12, and the difference between them is that the 

stacked structure shown in FIG.13 is the inverse of the stacked 

structure shown in FIG.12. 

[0043] Please refer to FIG.14. FIG.14 is a transverse section view 

of the non-symmetric spiral inductor 1000 shown in FIG.10 along the 

dotted line CC', which is implemented by adopting the third stacked 

structure of 9C. As FIG.14 depicts, the stacked structure of the 
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non-symmetric spiral inductor 1000 consists of six metal layers M146 

,...._,M141, a first set of vias 1410, and a second set of vias 1420. In 

this embodiment, a segment S141 of the metal layers M146, M144, and 

M142, a segment S144 of the metal layers M145, M143, and M141, together 

with the first set of vias 1410 construct a first shunt winding 1100 

of the spiral inductor 1000; a segment S142 of the metal layers M146, 

M144, and M142, a segment S145 of the metal layers M145, M143, and 

M141, together with the second set of vias 1420 construct a second 

shunt winding 1200; and a segment S143 of the metal layers M146, M144, 

and M142 together with a segment S146 of the metal layers M145, M143, 

and M141 construct a crossover region 1450 {including a first portion 

1450A and a second portion 1450B). 

[0044] Please note that in this embodiment, since a thickness of the 

metal layer M146/M144/M142 is equal to a thickness of the metal layer 

M145/M143/M141, the first portion 1450A of the crossover region 1450 

is implemented by adopting multiple stacked metal layers {namely, 

the segment S143 of the metal layers M146, M144, and M142), and the 

second portion 1450B of the crossover region 1450 is implemented by 

adopting multiple stacked metal layers {namely, the segment S146 of 

the metal layers M14 5, M14 3, and M141) as wel 1. Furthermore, the metal 

layers M146, M144, and M142 and the metal layers M145, M143, and M141 

are interlaced with a view to the inductor symmetry. Certainly, the 

non-symmetric spiral inductor 1000 can be implemented by adopting 

the fourth stacked structure of 90. Since the fourth stacked structure 

of 90 is the inverse of the stacked structure of FIG.14, and further 

description is omitted here for brevity. 

[0045] Certainly, the aforementioned stacked guard ring can be 

adopted for improving noise-blocking ability. Moreover, in the 

abovementioned embodiments, a rectangle and an octagon are cited as 

examples for the shape of the first shunt winding and the second shunt 

winding, but this is not meant to be a limitation of the present 

invention. That is, the stacked structure of the spiral inductor 

disclosed in the present invention is suitable for a variety of shapes. 
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[0046] The abovementioned embodiments are presented merely for 

describing the features of the present invention, and in no way should 

be considered to be limitations of the scope of the present invention. 

In summary, a stacked structure of a spiral inductor is provided in 

the present invention, such that the spiral inductor with multiple 

stacked metal layers can obtain an optimum quality factor by making 

use of metal layers of a crossover region as shunt windings. 

Furthermore, the stacked structure of the spiral inductor disclosed 

in the present invention has a wide range of applications, which can 

be applied to a symmetric inductor and a non-symmetric inductor. 

Additionally, in the light of metal layers with different thicknesses, 

various kinds of crossover structures are proposed with a view to 

the inductor symmetry. What's more, a stacked guard ring is further 

proposed in the present invention, such that noise-blocking ability 

can be improved. 

[0047] Those skilled in the art will readily observe that numerous 

modifications and alterations of the device and method may be made 

while retaining the teachings of the invention. 
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administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an 
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of 
the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in 
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, 
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security 
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, 
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records 
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the 
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuan 
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were 
terminated and which application is referenced by either a published application, an application open to public inspections or an issued 
patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the 
USPTO becomes aware of a violation or potential violation of law or regulation. 
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r DECLARATION FOR UTILITY OR Attorney Docket 
Number 

REAP0577USA 

DESIGN 
First Named Inventor Kai-Yi Huang 

PATENT APPLICATION 
(37 CFR 1.63) COMPLETE IF KNOWN 

Declaration 
Application Number 

Declaration 
[{] Submitted □ Submitted After Initial Filing Date 

With Initial OR Filing (surcharge 
Filing (37 CFR 1.16(f)) Art Unit 

required) 
Examiner Name 

I hereby declare that: (1) Each inventor's residence, mailing address, and citizenship are as stated below next to their name; 
and (2) I believe the inventor(s) named below to be the original and first inventor(s) of the subject matter which is claimed and 
for which a oatent is souqht on the invention titled: 

STACKED STRUCTURE OF A SPIRAL INDUCTOR 

(Title of the Invention) 

the application of which 

[Z] is attached hereto 

OR 

□ was filed on (MM/DDNYYY) _________ as United States Application Number or PCT International 

Application Number ________ __...nd was amended on (MM/DD/YYYY), _________ if applicable). 

I hereby state that I have reviewed and understand the contents of the above identified application, Including the claims, as 
amended by any amendment specifically referred to above. 

I acknowledge the duty to disclose information which is 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. 

Authorization To Permit Access To Application by Participating Offices 

0 If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the 
Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO), and 
any other intellectual property offices in which a foreign application claiming priority to the above-identified patent application is 
filed access to the above-identified patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the 
applicant does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming 
priority to the above-identified patent application is filed to have access to the above-identified patent application. 

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the above-identified patent application with respect 
to: 1) the above-identified patent application-as-filed; 2) any foreign application to which the above-identified patent application 
claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of 
37 CFR 1.55 has been filed in the above-identified patent application; and 3) any U.S. application-as-filed from which benefit is 
sought in the above-identified patent application. 

In accordance with 37 CFR 1.14( c}, access may be provided to information concerning the date of filing the Authorization to 
Permit Access to Application by Participating Offices. 

[Page 1 of 3) 
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DECLARATION -Utility or Design Patent Application 

Claim of Foreign Priority Benefits 

I hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or (f), or 365(b) of any foreign application(s) for patent, 
inventor's or plant breeder's rights certiflcate(s), or 365(a) of any PCT international application which designated at least one 
country other than the United States of America, listed below and have also identified below, by checking the box, any foreign 
application for patent, Inventor's or plant breeder's rights certificate(s), or any PCT international application having a filing date 
before that of the application on which priority is claimed. 

Prior Foreign Application 
Country 

Foreign Filing Date Priority Certified Copy Attached? 
Number(s) <MM/DDNYYY\ Not Claimed YES NO 

098116543 TW 05/19/2009 □ □ [Z] 

□ □ □ 
□ □ □ 
□ □ □ 

□ Additional foreign application number(s) are listed on a supplemental priority data sheet PTO/SB/02B attached hereto. 

[Page 2 of 3] 
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DECLARATION - Utility or Design Patent Application 

The address 

I 
Direct all [ZJ associated with I 

OR □ 
Correspondence 

correspondence to: 27765 address below 
Customer Number: 

Name 

Address 

City State I Zip 

Country I Telephone Email 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the 
USPTO to support a petition or an application. If this type of personal information is included in documents submitted to the 
USPTO, petitioners/applicants should consider redacting such personal information from the documents before submitting them 
to the USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of 
the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of 
a patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14 ). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 
Petitioner/applicant is advised that documents which form the record of a patent application (such as the PTO/SB/01) are placed 
into the Privacy Act system of records DEPARTMENT OF COMMERCE, COMMERCE-PAT-?, System name: Patent Application 
Files. Documents not retained in an application file (such as the PTO-2038) are placed into the Privacy Act system of 
COMMERCE/PAT-TM-10, System name: Deposit Accounts and Electronic Funds Transfer Profiles. 

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 18 U.S.C. 1001 and that such willful false statements 
may Jeopardize the validity of the application or any patent issued thereon. 

NAME OF SOLE OR FIRST INVENTOR: I I A petition has been filed for this unsigned inventor 
Given Name {first and middle [if any]) Family Name or Surname 

Kai-Yi Huang 

Inventor's Signature I Date 

~~i \-i;VJJvl,uj,, APR 3 o 2010 
Citizenship a 

TWN 

0 Additional Inventors or a legal representative are being named on the 1 supplemental sheet(s) PTO/SB/02A or 02LR attached hereto 

[Page 3 of 3] 
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DECLARATION 

Name of Additional Joint Inventor, if any: 

Given Name (first and middle (if anvn 

Yuh-Sheng 

Inventor's YlAk- )t"f-J 1.Pqn Sionature 
Citizenship u 

TWN 

Name of Additional Joint Inventor, if any: 

Given Name (first and middle (if any)) 

Ta-Hsun 

Inventor's i-;-\-lsu~1t VJ.I\ Sianature / 

Citizenship \ -

TWN 

Name of Additional Joint Inventor, if any: 

Given Name (first and middle (if any)) 

Inventor's 
Slanature 
Citizenship 

Name of Additional Joint Inventor, if any: 

Given Name (first and middle (if any)) 

Inventor's 
Sianature 
Citizenship 

I 

I 

I 

I 

ADDITIONAL INVENTOR(S} 
Supplemental Sheet 

□ A petition has been flied for this unsigned inventor 

Family Name or Surname 

Jean 

I Date APR 3 0 2010 

□ A petition has been flied for this unsigned inventor 

Family Name or Surname 

Yeh 

I Date APR 3 0 2010 

□ A petition has been flied for this unsigned inventor 

Family Name or Surname 

I Date 

□ A petition has been flied for this unsigned inventor 

Family Name or Surname 

I Date 

Appl. Case#97 A-097 
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Electronic Acknowledgement Receipt 

EFSID: 7532214 

Application Number: 12773024 

International Application Number: 

Confirmation Number: 5061 

Title of Invention: STACKED STRUCTURE OF A SPIRAL INDUCTOR 

First Named Inventor/Applicant Name: Kai-Yi Huang 

Customer Number: 27765 

Filer: Winston Hsu/Janine Chang 

Filer Authorized By: Winston Hsu 

Attorney Docket Number: REAP0577USA 

Receipt Date: 04-MAY-2010 

Filing Date: 

Time Stamp: 04:51:48 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $1090 

RAM confirmation Number 13039 

Deposit Account 503105 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

780929 

1 Application Data Sheet 835255.PDF no 5 
abde6fb8bbf24b1 b3d86ddb6ba7b7087 cl 

4f57e6 

Warnings: 

Information: 

378193 

2 Oath or Declaration filed 835249.PDF no 4 
12c1 aa4397b7421159bb91 ef22f3afe3eede 

b26d 

Warnings: 

Information: 

110982 

3 Power of Attorney 835248.PDF no 2 
6ea233185e4 74ad4001 f4fac49e77d25b7 e 

f008 

Warnings: 

Information: 

547846 

4 
Drawings-only black and white line 

835175.PDF no 14 
drawings 

7bbd 992400c3 a23 ee 1 a954ca5 d da2 002aca 
fflca 

Warnings: 

Information: 

8088 

5 Abstract 835174.PDF no 1 
459231 bfebed4388a 1 ef33666305363f907 t 

elda 

Warnings: 

Information: 

13808 

6 Claims 835173.PDF no 5 
a725c3d5b404 73338058ffc98446ee1 2a08t' 

7d6a 

Warnings: 

Information: 

67934 

7 Specification 835172.PDF no 16 
9091 ed3f1 a8d8358986ee69bfb3a4817529 

b7758 

Warnings: 

Information: 

32732 

8 Fee Worksheet (PTO-875) fee-info.pdf no 2 
706ba970580 705 2ef607 edfbf64b 70e968b 

eaOaS 
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Warnings: 

Information: 

Total Files Size (in bytes)~ 1940512 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTOISBI06 (12-04) 
Approvea ror use mrougn 11~1,:.1uu1:1. UMt:1 ut:101-uu~:.1 

Date: 05/04/2010 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respand to a collection of information unless it displays a valid 0MB control number 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PT0-875 1'2/773,024 
APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATEi$) FEE I$l RATE/$) FEE($) 
BASIC FEE NIA NIA NIA NIA 330 (37 CFR 1.16(a), (b), or(c)) 
SEARCH FEE NIA NIA NIA NIA 540 (37 CFR 1.16(k), (i), or (m)) 
EXAMINATION FEE NIA NIA NIA NIA 220 (37 CFR 1.16(0), (p), or(q)) 
TOTAL CLAIMS 20 . X 26= X 52= (37 CFR 1.16(i)) OR 
INDEPENDENT CLAIMS 2 . X 110= X 220= (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $270 ($135 for small entity) for each additional 

(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 
35 U.S.C. 41(a)(1)(G) and 37 CFR 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1. 16(j)) NIA NIA 

• If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 1090 

APPLICATION AS AMENDED - PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST ADDI- ADDI-REMAINING NUMBER PRESENT 
< AFTER PREVIOUSLY EXTRA RATE($) TIONAL RATE($) TIONAL 
I- AMENDMENT PAID FOR 

FEE($) FEE($) 
z w Total . .. OR ::e Minus = X = X = 
C (37 CFR 1.16(1)) 
z Independent . Minus ... = = w (37 CFR 1.16(h)) X OR X = 
:E 
< Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(jl) NIA OR NIA 

TOTAL TOTAL 
ADD'T FEE OR ADD'T FEE 

(Column 1) (Column 2) (Column 3) OR 

CLAIMS HIGHEST 
ADDI· ADDI-

REMAINING NUMBER PRESENT 
m AFTER PREVIOUSLY EXTRA RATE($) TIONAL RATE($) TIONAL 
I- AMENDMENT PAID FOR 

FEE($) FEE($) 
z w Total OR :E . Minus .. = = = 
C (37 CFR 1.16(i)) X X 
z Independent w . Minus ... = X = X = 
:E (37 CFR 1.16(h)) OR 
< Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(jl) NIA OR NIA 

TOTAL TOTAL 
ADD'TFEE OR ADD'T FEE 

• If the entry in column 1 is less than the entry in column 2, write ·o· in column 3. .. If the "Highest 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 "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information 1s required by 37 CFR 1. 16. The information 1s required to obtain or retain a benefit by the public which 1s 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, preparing, and submitting the completed application form to the USPTO. Time will vary depending upan 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 to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department 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, Alexandria, VA 22313-1450. 

If you need assistance in ccmpleting the form, ca/I1-800-PT0-9199 and select option 2. 
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