
APPLICATION NUMBER FILING OR 3 71 (C) DATE 

12/036,243 02/23/2008 

60491 
BAYSHORE PATENT GROUP, LLC 
520 CHANTECLER DR. 
FREMONT, CA 94539 

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 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Fu-Yuan Hsieh 200801015 
CONFIRMATION NO.1604 

POWER OF ATTORNEY NOTICE 

1111111111111111111111 ll]~!l]!~l!~l!~lilll!~mH] 111111111111111 IIII IIII 

Date Mailed: 10/02/2014 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 09/24/2014. 

• The Power of Attorney to you in this application has been revoked by the assignee who has intervened as 
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33). 

/sleutchit/ 

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

page 1 of 1 

Inergy Technology, Inc. 
Ex. 1002 
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APPLICATION NUMBER 

12/036,243 

23364 
BACON & THOMAS, PLLC 
625 SLATERS LANE 
FOURTH FLOOR 
ALEXANDRIA, VA 22314-1176 

FILING OR 3 71 (C) DATE 

02/23/2008 

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 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Fu-Yuan Hsieh HSIE3188 
CONFIRMATION NO.1604 

POA ACCEPTANCE LETTER 

1111111111111111111111 ll]~!l]!~l!~l!~lilll!~mH] 111111111111111 IIII IIII 

Date Mailed: 10/02/2014 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 09/24/2014. 

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. 

/sleutchit/ 

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

page 1 of 1 

Inergy Technology, Inc. 
Ex. 1002 
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PTO/SB/81 (01-09) 
Approved fcru$ethmugh 11/30/2011. 0MB 0651-0035 

U.S. Pamnl and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Pa!)erwork Reduction Act of 1995, no persoos are requlred to res))Ond to a collection ofintormalion unless tt displays a vaITd 0MB control number. 

r POWER OF ATTORNEY Application Number 12/036243 ' 
OR Flling Date February 23, 2008 

First Named lnventor Fu-Yuan Hsieh 
REVOCATION OF POWER OF ATTORNEY 

WITH A NEW POWER OF ATTORNEY TTtle Trench Mosfet with Trenched Source.,. 

AND Art Unit 2813 

CHANGE OF CORRESPONDENCE ADDRESS 
Examiner Name David S. Blum 

'- Attorney Docket Number HSIE3188 .I 

I hereby revoke all previous powers of attorney given in the above-identified application. 

• A Power of Attorney is submitted herewith. 

OR 

I i 
~ 

I hereby appoint Praclilioner(s) associated with the following Cuslomer 23364 
Number as my/our atlomey(s) or agent(s) to prosecute the application 
identified above, and lo transact all business in the United Slates Palen! 
and Trademark Office connected !herewith: 

OR 

• I hereby appoint Praclltionsr(s} named below as my/our att• mey(s) or agent(s) to prosecute the appllcalian identified above, and 
to transact all business in the United States Patent and Trademark Office connected 1herewllh: 

-1 
Practitloner(s) Name Registration Number 

Please recognize or change the correspondence address for the above-identrtied application to: 

~ The address associated with lhe above-mentioned Customer Number, 

OR 

! I • The address associated with Customer Number: 

OR 

• Firni or 
lndividual Name 

Address 

City I State I I Zip I 
country 

.,_ """ -~rn,-•~•-•,,....,_.-,,h 

Telephone ! Email I 
lam lhe: 

• Appl!canUlnvenloL 

OR 

~ 
Assignee of record cf the entire interest. See 37 CFR 3. 71. 
Statement under 37 CFR 3. 73(b) (Form PTOIS8196) submifled herewith or filed on 

SIGNATURE of Applicant or Assignee of Record 
-~ 

Signature V,1,_,. ~ \}J_,J\. J Date i 2014-09-09 
Name Vincent Wei I Telephone I 02 8512-483 r--- ---~-~--

TTtle and Company General Manager of Force Mos Technology Co., Ltd. 
NQil;: Srgnatures o! al/ !he invenlors Of assignees of rscord oflhe en!ire Interest or their represenlatilie($) are required. Submtt mu~iple forms if more than one 
signature is requlred, see below·. 

• "Tolar or forms are submitted. 

Tois collection ofinformallon is required by 37 CFR t31, 1.32 and 1.33. The information is required to obtain or retain a benefit bylhe public which lsto file (and by the 
USPTO to process) an application. Confidenllallly is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimalell to take 3 mlmlle-s to complete, 
Including gathering, preparing, and submilli1\g the comple!ed appflcaUon fonn to the USPTO. Time will val)' depending upon the lndiviaual case. Any commenls on 
11le amount of time you require to comple!e !his form and/or suggestions for reducing lhls burden, should be sent to th& Chief Information Officer, U.S. Patent and 
Trndemark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO TI-IJS 
ADDRESS. SEND TO; Commissioner for Patents, P.O. Box 1450, Alexandrla, VA 22313-1450. 

If you need assistance in comp/eting the fonn cai/ 1·800-PT0-9199 and select option 2. 

Inergy Technology, Inc. 
Ex. 1002 

Page 3 of 86



Electronic Acknowledgement Receipt 

EFSID: 20227725 

Application Number: 12036243 

International Application Number: 

Confirmation Number: 1604 

Title of Invention: TRENCHED MOSFETWITH TRENCHED SOURCE CONTACT 

First Named Inventor/Applicant Name: Fu-Yuan Hsieh 

Customer Number: 60491 

Filer: Thomas J. Moore/Dana Logan 

Filer Authorized By: Thomas J. Moore 

Attorney Docket Number: 200801015 

Receipt Date: 24-SEP-2014 

Filing Date: 23-FEB-2008 

Time Stamp: 11:39:25 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

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

70627 

1 
Assignee showing of ownership per 37 

statement_for_7629634.pdf no 1 
CFR 3.73. 

f40b0934b20b5c82213b036ebe3e2cccd91 
fb372 

Warnings: 

Information: Inergy Technology, Inc. 
Ex. 1002 
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70376 

2 Power of Attorney 7629634POA.pdf no 1 
7f217df68367086d821 e9c8be2e315c3f733 

2ee8 

Warnings: 

Information: 

Total Files Size (in bytes) 141003 

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. 

Inergy Technology, Inc. 
Ex. 1002 
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UnderthePa 

PTO/S8/86 (11--08) 
Appro'i/ed for use through 12/3112008. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMEITT OF COMMERCE 
nd to a col!ecllon of information unless ii dis la a valid 0MB con1rol number. 

STATEMENT UNDER 37 CFR3.73{b) 

ApplicanVPatent Owner: FORCE MOS TECHNOLOGY CO., LTD. 

Application No)Patent No.; 12036243/ 7629634 Filed/fssue Date: February 23, 2008/ December 8, 2009 

Entitled: TRENCHED MOSFET WITH TRENCHED SOURCE CONTACT 

...,,F:.O-:R,.,-C_E,,Mro...,.s_1_·E..,..C_H_N_O_L_O_G_V_C_O_._, L_T_D_. -----~, a 
(Name of Assignee) 

CORPORATION 
(Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

slates that it is: 

1. [Z] the assignee of the entire right, title, and interest; or 

2. • an assignee of less than the entire right, title and interest 
(The extent {by percentage) of its ownership interest is ____ %) 

in the pa!ent application/patent identified above by virtue of either: 

A. [l] An assignment from the inventor{s) of the patent application/patent identified .,ibove. The assignment was recorded in 
the United States Patent and Trademark Office at Reel 020549 , Frame 0022 , or for whlch a 
copy therefore is attached, 

OR 

B. • A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: __________________ _ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel Frame _______ _ or for which a copy thereof is altached. 

2, From: To: ------------------- -------------------
The document was recorded in the United States Patent and Trademark Office at 

Reel Frame ______ ~~ or for which a copy thereof is attached. 

3. From: _________________ _ To: ________________ _ 

The document was recorded in the United Slates Patent and Trademark Office at 

Reel Frame ________ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet. 

D As required by 37 CFR 3,73(b)(1)(i), the documentary evidence of the chain oftitle from the original owner to the assignee was, 
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s}) must be submitted to Assignment Division in 
accordance with 37 CFR Part 3, to record the assignment in the records of the US PTO. See MPEP 302---:iYB] ·----···---------- -·•· --

The undersigned (whose ti below) is authorized to act on behalf of the assignee. 

Amy Ho 
Printed or Typed Name 

Secretary 

Title 

2014-09-16 
Date 

02 8512--4831 
Telephone Number 

This coliedlon or lnrormation is required by 37 CFR 3]3(b), The information is required to obtain or rGtain a benelil. by the. publirawhich is la file (and by the USP"fO to 
proce:s} an application, Confidemi.>iity is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This coHeciion is eetima!ed to take 12 minutes to complete, Including 
gathering, preparing, and submftflng the completed appRcanon form to the USPTO. Time will vaJY dapellding upon the individual=· Any comments on the amount Of time 
you require io comp!ele this foITTJ and/or suggoolions for reducing 1his burti'efl, should be sent to the Chief Information Officer, U.S. Patent and Trademaik 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; Commissio11er 
for Patents, P.O. Box 1450, Arexandrla, VA 22313-1450. 

If you need assistance in completing the fomi, C8fl 1-800-PT0-9199 ;;md select op/ion Z. 

Inergy Technology, Inc. 
Ex. 1002 
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APPLICATION NUMBER FILING OR 3 71 (C) DATE 

12/036,243 02/23/2008 

60491 
BAYSHORE PATENT GROUP, LLC 
520 CHANTECLER DR. 
FREMONT, CA 94539 

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 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Fu-Yuan Hsieh 200801015 
CONFIRMATION NO.1604 

MISCELLANEOUS NOTICE 

11111111111111111 lllll ll]~!l]!~l!~l!~li1~i~lili!IIII 111111111111111 IIII IIII 

Date Mailed: 09/11/2014 

A communication which cannot be delivered in electronic form has been mailed to the applicant. 

page 1 of 1 

Inergy Technology, Inc. 
Ex. 1002 
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APPLICATION NUMBER FILING DATE 

12/036,243 02/23/2008 

60491 
BAYSHORE PATENT GROUP, LLC 
520 CHANTECLER DR. 
FREMONT, CA 94539 

Cc: BACON & THOMAS, PLLC 
625 SLATERS LANE 
FOURTH FLOOR 

· ALEXANDRIA, VA22314-1176 

Doc Code: N572 

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

P.O. Box 1450 
Alexandria, Vuginia 22313-1450 
www.uspto.gov 

FIRST NAMED APPLICANT A TTY. DOCKET NO.fTITLE 

Fu-Yuan Hsieh 200801015 

CONFIRMATION NO.1604 

111111~1 IIII ii 1111 1111 1111 II~ 1111 1111 II~ Im 1111 1111 111111111111111~111111111 
·ocooooooo101osa59• 

Date Mailed: 09/11/2014 

DENIAL OF REQUEST FOR POWER OF ATTORNEY 

The request for Power of Attorney filed 09/09/2014 is acknowledged. However, the request cannot be 
granted at this time for the reason stated below. 

• The Power of Attorney you provided did not comply with the new Power of Attorney rules that became 
effective on June 25, 2004. See 37 CFR 1.32. 

• The.revocation is not signed by the applicant, the assignee of the entire interest, or one particular 
principal attorney having the authority to revoke. 

J The Power of Attorney is from an assignee and the Certificate required by 37 CFR 3.73(b) has not been 
received. 

• The person signing for the assignee has omitted their empowerment to sign on behalf of the assignee. 

• The inventor(s) is without authority to appoint attorneys since the assignee has intervened as provided 
by 37 CFR 3.71. 

• The signature(s) of · a co-inventor in this application, has been omitted. 
The Power of Attorney will be entered upon receipt of confirmation signed by said co-inventor(s). 

• The person(s) appointed in the Power of Attorney is not registered to practice before the U.S. Patent and 
Trademark Office. 

Questions relating to this Notice should be directed to the Application Assistance Unit. 

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

Inergy Technology, Inc. 
Ex. 1002 
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PTO/SB/81 (01-09) 
Approved fcru$ethmugh 11/30/2011. 0MB 0651-0035 

U.S. Pamnl and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Pa!)erwork Reduction Act of 1995, no persoos are requlred to res))Ond to a collection ofintormalion unless tt displays a vaITd 0MB control number. 

r POWER OF ATTORNEY Application Number 12/036243 ' 
OR Flling Date February 23, 2008 

First Named lnventor Fu-Yuan Hsieh 
REVOCATION OF POWER OF ATTORNEY 

WITH A NEW POWER OF ATTORNEY TTtle Trench Mosfet with Trenched Source.,. 

AND Art Unit 2813 

CHANGE OF CORRESPONDENCE ADDRESS 
Examiner Name David S. Blum 

'- Attorney Docket Number HSIE3188 .I 

I hereby revoke all previous powers of attorney given in the above-identified application. 

• A Power of Attorney is submitted herewith. 

OR 

I i 
~ 

I hereby appoint Praclilioner(s) associated with the following Cuslomer 23364 
Number as my/our atlomey(s) or agent(s) to prosecute the application 
identified above, and lo transact all business in the United Slates Palen! 
and Trademark Office connected !herewith: 

OR 

• I hereby appoint Praclltionsr(s} named below as my/our att• mey(s) or agent(s) to prosecute the appllcalian identified above, and 
to transact all business in the United States Patent and Trademark Office connected 1herewllh: 

-1 
Practitloner(s) Name Registration Number 

Please recognize or change the correspondence address for the above-identrtied application to: 

~ The address associated with lhe above-mentioned Customer Number, 

OR 

! I • The address associated with Customer Number: 

OR 

• Firni or 
lndividual Name 

Address 

City I State I I Zip I 
country 

.,_ """ -~rn,-•~•-•,,....,_.-,,h 

Telephone ! Email I 
lam lhe: 

• Appl!canUlnvenloL 

OR 

~ 
Assignee of record cf the entire interest. See 37 CFR 3. 71. 
Statement under 37 CFR 3. 73(b) (Form PTOIS8196) submifled herewith or filed on 

SIGNATURE of Applicant or Assignee of Record 
-~ 

Signature V,1,_,. ~ \}J_,J\. J Date i 2014-09-09 
Name Vincent Wei I Telephone I 02 8512-483 r--- ---~-~--

TTtle and Company General Manager of Force Mos Technology Co., Ltd. 
NQil;: Srgnatures o! al/ !he invenlors Of assignees of rscord oflhe en!ire Interest or their represenlatilie($) are required. Submtt mu~iple forms if more than one 
signature is requlred, see below·. 

• "Tolar or forms are submitted. 

Tois collection ofinformallon is required by 37 CFR t31, 1.32 and 1.33. The information is required to obtain or retain a benefit bylhe public which lsto file (and by the 
USPTO to process) an application. Confidenllallly is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimalell to take 3 mlmlle-s to complete, 
Including gathering, preparing, and submilli1\g the comple!ed appflcaUon fonn to the USPTO. Time will val)' depending upon the lndiviaual case. Any commenls on 
11le amount of time you require to comple!e !his form and/or suggestions for reducing lhls burden, should be sent to th& Chief Information Officer, U.S. Patent and 
Trndemark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO TI-IJS 
ADDRESS. SEND TO; Commissioner for Patents, P.O. Box 1450, Alexandrla, VA 22313-1450. 

If you need assistance in comp/eting the fonn cai/ 1·800-PT0-9199 and select option 2. 

Inergy Technology, Inc. 
Ex. 1002 
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Electronic Acknowledgement Receipt 

EFSID: 20081385 

Application Number: 12036243 

International Application Number: 

Confirmation Number: 1604 

Title of Invention: TRENCHED MOSFETWITH TRENCHED SOURCE CONTACT 

First Named Inventor/Applicant Name: Fu-Yuan Hsieh 

Customer Number: 60491 

Filer: Thomas J. Moore/Dana Logan 

Filer Authorized By: Thomas J. Moore 

Attorney Docket Number: 200801015 

Receipt Date: 09-SEP-2014 

Filing Date: 23-FEB-2008 

Time Stamp: 08:45:40 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

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

70376 

1 Power of Attorney 7629634POA.pdf no 1 
7f217df68367086d821 e9c8be2e315c3f733 

2ee8 

Warnings: 

Information: Inergy Technology, Inc. 
Ex. 1002 
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Total Files Size (in bytes) 70376 

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. 

Inergy Technology, Inc. 
Ex. 1002 
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PTO/SB/66 (12-13) 
Approved for use through 05/3112015. 0MB 0651-0016 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays valid 0MB control number. 

PETITION TO ACCEPT UNINTENTIONALLY DELAYED PAYMENT OF MAINTENANCE FEE IN AN 
EXPIRED PATENT (37 CFR 1.378(b)) 

Patent Number 
Issue Date Application Filing Date 

Docket Number {if applicable) {YYYY-MM-DD) Number {YYYY-MM-DD) 

7629634 2009-12-08 12036243 2008-02-23 HSIE3188 

CAUTION: Maintenance fee payment must correctly identify: ( 1) the patent number and (2) the application number of the actual U.S. 
application leading to issuance of that patent to ensure the fee(s) is/are associated with the correct patent. 37 CFR 1.366(c) and (d). 

SMALL ENTITY 
[gJ Patentee claims, or has previously claimed, small entity status. See 37 CFR 1.27. 

LOSS OF ENTITLEMENT TO SMALL ENTITY STATUS 

• Patentee is no longer entitled to small entity status. See 37 CFR 1.27(g) 

NOT Small Entity Small Entity 

Fee Code Fee Code 

0 3 ½year (1551) ~ 3 ½ year (2551) 

0 7 ½year (1552) 0 7 ½year (2552) 

0 11 ½ year (1553) 0 11 ½year (2553) 

PETITION FEE 
The petition fee required by 37 CFR 1.17(m) (Fee Code 1558 /2558) must be paid as a condition of accepting unintentionally delayed 
payment of the maintenance fee. 

MAINTENANCE FEE (37 CFR 1.20(e)-(g)) 
The appropriate maintenance fee must be submitted with this petition. 

STATEMENT 
THE UNDERSIGNED CERTIFIES THAT THE DELAY IN PAYMENT OF THE MAINTENANCE FEE TO THIS PATENT WAS 
UNINTENTIONAL 

PETITIONER(S) REQUEST THAT THE DELAYED PAYMENT OF THE MAINTENANCE FEE BE ACCEPTED AND THE PATENT 
REINSTATED 

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

37 CFR 1.378(c) states: "Any petition under this section must be signed in compliance with 37 CFR 1.33(b)." 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am 

~ An attorney or agent registered to practice before the Patent and Trademark Office 

0 A sole patentee 

0 
A joint patentee; I certify that I am authorized to sign this submission on behalf of all the other patentees as evidenced by the power 
of attorney in the application 

0 
A joint patentee; all of whom are signing this e-petition 

0 
The assignee of record of the entire interest that qualifies as an authorized party under 37 CFR 1.33(b) 

EFS - Web 2.4 

Inergy Technology, Inc. 
Ex. 1002 
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PTO/SB/66 (12-13) 
Approved for use through 05/3112015. 0MB 0651-0016 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays valid 0MB control number. 

Patent Practitioner 

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37 CFR 1.4(d) for the 
form of the signature 

Signature /ThomasJ. Moore, Reg.# 28974/ Date (YYYY-MM-DD) 2014-09-09 

Name Thomas J. Moore Registration Number 28974 

This collection of information is required by 37 CFR 1.378(b). 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 1.11 and 1.14. This 
collection is estimated to take 1 hour to complete, including gathering, preparing, and submitting the completed application form to the 
US PTO. 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. This 
form can only be used when in conjunction with EFS-Web. If this form is mailed to the USPTO, it may cause delays in reinstating 
the patent. 

EFS - Web 2.4 

Inergy Technology, Inc. 
Ex. 1002 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of 
the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1} the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2} furnishing of the 
information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and 
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not 
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your 
submission, which may result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a}. Records from this system of records may be disclosed to the 
Department of Justice to d etermine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or 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 In ternational 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 pursuant 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. 

EFS - Web2.4 

Inergy Technology, Inc. 
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Electronic Patent Application Fee Transmittal 

Application Number: 12036243 

Filing Date: 23-Feb-2008 

Title of Invention: TRENCHED MOSFETWITH TRENCHED SOURCE CONTACT 

First Named Inventor/Applicant Name: Fu-Yuan Hsieh 

Filer: Thomas J. Moore/Dana Logan 

Attorney Docket Number: 200801015 

Filed as Small Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Maintenance Fee Due at 3.5 years 2551 1 800 800 

Pet. Delay Pymt Maintain Patent in Force 2558 1 850 850 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: Inergy Technology, Inc. 
Ex. 1002 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 1650 

Inergy Technology, Inc. 
Ex. 1002 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent No. 7629634 

Issue Date: December 8,2009 

Application No. 12036243 

Filed: February 23,2008 

Attorney Docket No. 200801015 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.uspto.gov 

:DECISION GRANTING PETITION 
:UNDER 3 7 CFR 1.378(b) 

This is a decision on the electronic petition, filed September 9,2014 ,under 37 CFR 1.378(b) 
to accept the unintentionally delayed payment of the 3.5 year maintenance fee for the above-identified patent. 

The petition is GRANTED. 

The maintenance fee is accepted, and the above-identified patent reinstated as of September 9,2014 

This decision also constitutes notice that the fee has been accepted. An electronic copy of the petition and 
this decision has been created as an entry in the Image File Wrapper. Nevertheless, petitioner should print 
and retain an independent copy. 

Telephone inquiries related to this electronic decision should be directed to the Electronic Business Center at 1-866-217-9197. 

Inergy Technology, Inc. 
Ex. 1002 

Page 17 of 86



Electronic Acknowledgement Receipt 

EFSID: 20081427 

Application Number: 12036243 

Patent Number: 7629634 

Confirmation Number: 1604 

Petition Issued Date: September 9,2014 

Title of Invention: TRENCHED MOSFETWITH TRENCHED SOURCE CONTACT 

First Named Inventor/Applicant Name: Fu-Yuan Hsieh 

Customer Number: 60491 

Filer: Thomas J. Moore/Dana Logan 

Filer Authorized By: Thomas J. Moore 

Attorney Docket Number: 200801015 

Receipt Date: 09-SEP-2014 

Filing Date: 23-FEB-2008 

Time Stamp: 08:54:33 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $1650 

RAM confirmation Number 8736 

Deposit Account 020200 

Authorized User 

File Listing: Inergy Technology, Inc. 
Ex. 1002 
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Document 
Document Description File Name 

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

764993 

1 Petition automatically granted by EFS 7629634.pdf no 3 
d 14db72c98a671729b7f83ac8d2341 bcf6e 

91d66 

Warnings: 

Information: 

31615 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
96f1 2efc9ac2e1 6dc464189bb63feeb6f269 

b74f 

Warnings: 

Information: 

Total Files Size (in bytes) 796608 

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. 

Inergy Technology, Inc. 
Ex. 1002 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

12/036,243 12/08/2009 

60491 7590 11/18/2009 

BA YSHORE PA TENT GROUP, LLC 
520 CHANTECLER DR. 
FREMONT, CA 94539 

PATENT NO. 

7629634 

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. 

200801015 1604 

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 96 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): 

Fu-Yuan Hsieh, HsinChu, TAIWAN; 

IR103 (Rev. 10/09) 

Inergy Technology, Inc. 
Ex. 1002 

Page 20 of 86



Oct. 26. 2009 10:53AM OtisMed Corporation No. 2379 P. 

PART B- F.EE(S) TRANSMITTAL 

Complete and seud this form, together with applicable fee(s), to: M9iJ. Mail Stoe ISSUE FEE 
CottnhiHionor for PRti!l\ts 
l' ,0, Bi;>J: 1. 4!0 

or.Eu. 
Alexandria, Virginia 22313-1450 
(57 I )-273-2885 

INSTRUCTIONS: 6 lbnri t uld be II/led fur lraai:millittg the ISSUE f&E and PUBJ..ICA noN FEB (if requi«~Block&- I t ro S dlo,wd b6 cpm la er,, 
pppropriate. All further ~~J)Qndcocc includi!'8 lhij Parent, ad\'ance orders ~rul ntnifielllion of mah1[(11lnllc11 11!11111 wll) · fllSllad Ill II c11m1nl 11011•npo11e11nl, a<ldms u 
indjcated unles.i corr~•ed below or dil'CC!tcd othiitWl,e ill Block I, by (a) sp"ifying II now IIGJTff.POndtMC a.ddrmi 11 or (b) iod~lln& a. .c:paratc "l'U ADDRESS" fbr 
mamlel)ancc fee. nolifioaliollll. 

CVRJU!Nl'COIIJl.l;SPONDENCliADDllll!ISl'tfoJ.t:U..111,,di I f'hr"")'olwt!l'~,.u-, Note: A cctt1t1ca1e ol lllBlhng CBll only be used i6r dome.tic ma1Gng8 of tlili 
Fee(•) T~~millal. Thls ~mificatll c:aru,ot be ~flll for any other Q.C<=OJ!'ipenyl:n,a 
~ Each add,itio.nal P.f~"',cuch u so 111jsl~ Qt r~ dtawll!S, muel 
have lls own eort1na111e o mautna or 1rUsm1e1Dn. 

6M91 07/28/2011!1 

BAYSHORBPATENTOROUP, LLC 
520 CHANTBC:t.BR DR. 
FREMONT, CA 94539 

APP!.ICA110N NO. 

Certmra~ 11fM111Uog or Transmlssloll 
I h~ertify lhat this fee(s) Trammillal is being deposited wltll lhe Utjiled 
Sta•Q 18I S"C!Miet ~ilh &ufficieilt pc1sl!tge ror fiBt elu1 mail in 11n gov~ o)!e 
eddrese.e 10 tbs .Mail Sbi!P. ISaus YSII" addtttle abov111, or bdll1l!l ll!e-rl111ll11 
lt6rt&miltcd ID tho USPTO ~71) :m.:ZBBS, on Iba dale lndlcatcd below. 

111.R!ITNAMEOINVl!NTOR CONfJRM.I\TION 1'10. 

l2/D:16,243 O'Ul3/l008 Pu-Yuan Hsieh 200~1015 1604 

Tl"('l,B Ol' l'NVBNTfON: TRENCHED MOSFET WITH TRENCHED SOURCE CONTACT 

APPL.N.TYJ'E .SMAU. ENTITY ISSUll FEE OlJE 

non~iaionel 

JIXAMINBII ARTUNlT 

BLUM, DAVIDS 2813 

l, C~~&Jo.f) (0mSJ)iln.del\C4 add,~ or indiaatiim gf"Fn, Addrn,11 ()'/ 
CPR 1,3<13. 

D Change of' correspo11de11u addre.ss (or Change. ofCottespo11de11ce 
Ad~es3 lo.ml. PTO/SB/ 122) an&ohed, 
0 "F~ Acldresii" indication (or ''Fee Address" fntlicalion fonn 
PTO/Sll/47: :RAv 03-02 or morb nic&ol) ;;uacbe.d. Use or II CUSIOtl\er 
Number Is l'flll.llred, 

l'tJBUCATION PEBDUB PR.BY. PAID IHU.B P'l1.lJ TOTAL PRll(S) DUii P/\TeDUB 

CLA99-SUBCJ.ASS 

25'1-:288000 

). ~ prin1lng DD 1be patent fton1 p11311, list 
(1) the. names ofup 19 l ragjste.red paieot a\lol'lleyg 
or ~genls OR, alll!rnebvely, 
(2) lhe neme of a 6ins~c_ 6.~ r;b~vlug a1 a mtMber A 
re:gislered allol'116Y Qf 11,8811t) amt Ilia namca or up ID 
2 reid11Br1d pa1enl Jtton:l,ry'J or agents. Jf l!O name is 
llate'il, no name will be printed. 

SI05S 10/28/2009 

6AACE LE-'£. HLIAAf4' 
2 ARtH BxLUI Y ttalDllVq 
3 LLC 

3. ASS!ONBB NAMB AND RE!llDENCE DATA TO BB PR.INIBD ON THE PATENT (pool or 1)1>£} 

PLEASE NOTE: Unle-" an =ign~ ia identified btl<>w, no wignce ~fa will app,,ilT on lb- p11tc,11L If en 1111.!P)oo l• JdC!lllfii:>11 b,low. \lit ~,unnl has been filed for 
tecoxd11.llon as set forlh in 37 CPR 3.11. CClrnplelion of lhls form Is NOT a au'btlltllta ror 111 Ins Gii llS&lllllltlent. 
(A,) l>IA.M,B Oil ./\SSIONltB (B) ,WSIDENCS: (CITY and STA TB OR COUNT~V) 

Tet/lno lo-' y {,(),J LtA.. Hsrnchu. 1 TA:Lw AN 
l'l(':IISC olu,ck 1h.c app,opriate assi.gnee cnlegory or calegoiiii3 (will nol be prinlld Oil !ho p~tent) l D Individual };.eorporation or Qlher privale group mlity O Government 

4e. The l'ollOV{lns foe(•) Bl'! 1ubmJttecf: 
'IJ-1.ssue Fee · 
"?3.Publicalion Pee(No :muill cnlily di$CC1untpcrmilled) 
0Advaoco0rder• NofC!)plr,e ______ ~-

:J. Cbangl! In. J::n&;ty SClllU9 {fl:om s1at11s indicated above) 
0 8, Ap))lioanl claims SMALL BNTITY status. See J7 Cfl\ 1,27, 

4b. Payment of Fee(s): (Please rin t rupply any previDusly paid Issue Jae sllown above) 
D A theolc 1, ICltlllo,ed. 

J!tPll)'ntlllt l,y oredh Glll'd, Forni PT0,2038 Is atllldied. 
Oth.c D)iutor b h1:1'Cby &Ulhorized to clm&e the tequired fee(&), any dcficiE'Sloy, oi cmlit any 

OVCl}!Byment, to Dcposil Acoaunl Numbet _ (cneloa im cxlru c:apy ·at ihi,i ronn). 

0 b, APPIICihl le 110 lon!lcr dnwi}Qg SMA,J:.J.. ENTITY slllll.ls. See 37 CTR I .27(g)(2). 
attotnt:y or agent; or the an,g,ies or or u plrty in 

Aillhorir.td Sigmihrrrl __ -~-'l!-...::!!!1=~1----------­
Typtd or 1>rJu11d name_-""4Cl.f,ll,...._..,___...,,.=--_.f1_....ll ... lA,.,.r\_,,~Y----

Data 10/27 !?QWDll@z ~00M'J £1036243 

3 ~ 755.00 OP 

Tbl, caUectto,, ofiJJfoJJJJallou is rc:qui~ by 37 CfR UI J, Th; inforrnalion islroo lo obwn or re a. n 1a whlah 1110 flla (and by 1h11 to process) 
, an aeplicarion. Con6dcnl.iality is govenie:d by 3S U.s.c. l22 a.ud 37. CFR 1.14. 9 coUeoU9n~1 ullmMc4 lo tak<i I minute& 10 comple!E, lnclwlblg gatJimns, p.repRnng, and 

aubmitli'ng lhe complcl~d sp1tlicali1!'0 form lo .!ho VSl'IO. tiuio will vary~ UJJD!\ the ndlvldual Cll.!e.. Arty cornmen1& oo the amount Q( limt you r,~uire to complete 
tl\i$ fonn andfor sugge.rtions for rcdul;11!Jl. lhie bunfo!!,Jhould "' 1110I 111 Iba o,ma.U.on fficer, U.S. Paten! aud Trademark Offico, U.S. Dcpmrm:nl ot'Commerce\1\0. 
BO!l 14.50, Al6Jt6ndri~filrlll 223l'J.ll50. JlO Nur IIBND FBES OR ~PLET.EI> FORMS TO TIUS ADDRESS. SEND TO: Corrirohi5KIJJU' f'or PalenlS, P.O. Bo.x 4.)0, 
AIOXlllldl'lli Vll'Qlnla ;u;, l:t-1450. 
Under lh~ P~rwork Jl.aducitioo Ael of 199.'.i, no pooODS are mi,uim:I to respond 10 a collectlon or lnfortnatilll'l unlass it displan a val.wl OMS concrol 1111111bor. 

)'roL-es (Rev. 08.1117) APPl'OYlld 10.niae lbrou&I) 08/31/2010, OMJI 0651-0033 U.S. Pmllt and TnulllnW'.k Offiu: U.S. DEPARTMENT OF COMMERCE 

PAGE 112 * RCVD AT 10/26120091 :53:37 PM ~astern Daylight TlmeJ * SVR:USPTO,cfXRf,5/16 * DNIS:2732885 * CSID: * DURATION (mm-ss):01·28 

Inergy Technology, Inc. 
Ex. 1002 

Page 21 of 86



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 

12/036,243 02/23/2008 Fu-Yuan Hsieh 200801015 
CONFIRMATION NO.1604 

PUBLICATION NOTICE 60491 
BAYSHORE PATENT GROUP, LLC 
520 CHANTECLER DR. 
FREMONT, CA 94539 

Title:TRENCHED MOSFET WITH TRENCHED SOURCE CONTACT 

Publication No.US-2009-0212359-A 1 
Publication Date:08/27 /2009 

1111111111111111111111 ll]~!l]!~l!~l!~Uilf Ui~!lll lllll 111111111111111111 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 
publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

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

page 1 of 1 
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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 

60491 7590 07/28/2009 

BAYSHORE PATENT GROUP, LLC 
520 CHANIBCLER DR. 
FREMONT, CA 94539 

EXAMINER 

BLUM, DAVIDS 

ART UNIT PAPER NUMBER 

2813 

DATE MAILED: 07/28/2009 

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

12/036,243 02/23/2008 Fu-Yuan Hsieh 200801015 1604 

TITLE OF INVENTION: TRENCHED MOSFET WITH TRENCHED SOURCE CONTACT 

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

nonprovisional YES $755 $300 $0 $1055 10/28/2009 

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. 

60491 7590 07/28/2009 

BAYSHORE PATENT GROUP, LLC 
520 CHANIBCLER DR. 
FREMONT, CA 94539 

APPLICATION NO. FILING DATE 

12/036,243 02/23/2008 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
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Notice of Allowability 

Application No. 

12/036,243 
Examiner 

DAVIDS. BLUM 

Applicant(s) 

HSIEH, FU-YUAN 
Art Unit 

2813 

-- 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. IZI This communication is responsive to 2/23/08. 

2. IZI The allowed claim(s) is/are 1-9. 

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

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

1. D 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 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. 0 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

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

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

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

(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. 

Attachment(s) 
1. ~ Notice of References Cited (PTO-892) 

2. D Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. ~ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 2/23/08,5/19/08 

4. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

/David S Blum/ 
Primary Examiner, Art Unit 2813 

U.S. Patent and Trademark Office 

5. D Notice of Informal Patent Application 

6. ~ Interview Summary (PTO-413), 
Paper No./Mail Date 5/20/09 . 

7. ~ Examiner's AmendmenUComment 

8. ~ Examiner's Statement of Reasons for Allowance 

9. D Other __ . 
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Examiner-Initiated Interview Summary 

Application No. 

12/036,243 

Examiner 

Applicant(s) 

HSIEH, FU-YUAN 

Art Unit 

2813 

All Participants: 

(1) DAVIDS. BLUM. 

(2) Grace Huang. 

Date of Interview: 15 July 2009 

Type of Interview: 
[81 Telephonic 
D Video Conference 
D Personal (Copy given to: D Applicant 

Exhibit Shown or Demonstrated: D Yes 
If Yes, provide a brief description: 

Part I. 

Rejection(s) discussed: 

Claims discussed: 
1 

Prior art documents discussed: 
Kobayashi (US6, 888, 196) 

Part II. 

DAVIDS. BLUM 

Status of Application: Allowed 

(3) __ . 

(4) __ . 

Time: 2PM 

D Applicant's representative) 

• No 

SUBSTANCE OF INTERVIEW DESCRIBING THE GENERAL NATURE OF WHAT WAS DISCUSSED: 
Discussed novelty of invention (lateral contact covering entire trench sidewall)), prior art and claim language on 7115109 resulting in 
proposed claim language (via e-mail) 7120109, and further telephone conversation of 7120109 

Part Ill. 

[81 It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview 
directly resulted in the allowance of the application. The examiner will provide a written summary of the substance 
of the interview in the Notice of Allowability. 

D It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview 
did not result in resolution of all issues. A brief summary by the examiner appears in Part 11 above. 

(Applicant/ Applicant's Representative Signature - if appropriate) 

U.S. Patent and Trademark Office 

PTOL-413B (04-03) Examiner Initiated Interview Summary PaperNo.20090720 
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Application/Control Number: 12/036,243 

Art Unit: 2813 

This action is in response to the application filed 2/23/08. 

EXAMINER'S AMENDMENT 

Page 2 

1. An examiner's amendment to the record appears below. Should the changes 

and/or additions be unacceptable to applicant, an amendment may be filed as provided 

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 

submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 

with Grace Huang on 7/15/09 and by e-mail and telephone interview on 7/20/09. 

The application has been amended as follows: 

1. A trenched MOSFET with trenched source contact, comprising: 

a semiconductor region having a drain region, a body region and a source region, 

comprising_. a silicon substrate, an epitaxial layer corresponding to said drain 

region disposed on the top of said silicon substrate.. a base layer 

corresponding to said body region disposed on the top of said epitaxial layer, 

and a source layer corresponding to said source region disposed on the top of 

said base layer; 

a front metal layer formed on the upper surface of said semiconductor region; 

an interlayer oxide film formed between said source layer and said front metal 

layer, 

Inergy Technology, Inc. 
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Application/Control Number: 12/036,243 

Art Unit: 2813 

Page 3 

a bottom metal layer formed on the lower surface of said semiconductor region; 

a plurality of trenched gates covered by said interlayer oxide film are formed on top 

of said source layer extending downwardly through said base layer to a portion 

of said epitaxial layer; and 

a plurality of source contact trenches formed on the top of said interlayer oxide film 

extending downwardly through said source layer to a portion of said base 

layer; wherein the sidewalls of said trenches in said base layer are covered by 

the lateral contact layer; wherein the bottom base of said trenches in said base 

layer are covered by the base contact layer. 

Reasons for Allowance 

2. Claims 1-9 are allowed. 

3. The following is an examiner's statement of reasons for allowance: 

Claim 1 limits the trenched MOSFET to having a trench in which the base and entire 

sidewall are covered with the lateral contact layer. Kobayashi (US 6,888,196) covers the 

base and only a portion of the trench sidewall with the lateral contact layer. 

Claims 2-9 are allowed as being properly dependent upon allowed claim 1. 

Inergy Technology, Inc. 
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Application/Control Number: 12/036,243 

Art Unit: 2813 

Page 4 

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 David S. Blum whose telephone number is (571 )-272-

1687) and e-mail address is David.blum@USPTO.gov . 

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

supervisor, Matthew Landau, can be reached at (571 )-272-1731. Our facsimile number 

all patent correspondence to be entered into an application 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). 

/David S Blum/ 

Primary Examiner, Art Unit 2813 

July 27, 2009 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

12/036,243 HSIEH, FU-YUAN 
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Examiner Art Unit 

DAVIDS. BLUM 2813 
Page 1 of 1 

U.S. PATENT DOCUMENTS 
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Document Number 
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Inventor name search 
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TRENCHED MOSFET WITH TRENCHED SOURCE CONTACT 

FIELD OF THE INVENTION 

[0001] This invention relates to a trenched MOSFET with trenched source 

contact and, in particular, to provide a lateral contact layer in the MOSFET for 

avalanche improvement. 

BACKGROUND OF THE INVENTION 

[0002] In the structure of a trench Metal-Oxide-Semiconductor Field Effect 

Transistor (MOSFET) or vertical transistor, the gate of the transistor is formed in a 

trench on top of an epitaxial layer-and the source/drain regions are formed on both 

sides of the gate. This type of vertical transistor allows high current to pass through 

and channel to be turned on/off at a low voltage. 

[0003] Referring to Fig. 1, a cross-sectional diagram of the structure of a 

trenched MOSFET is shown. In the prior art, the trenched MOSFET has a MOSFET 

structure comprises a N+-type silicon substrate (101), a N-type epitaxial layer (102), a 

plurality of trenches (121), an oxide film (122), a polysilicon (123), a plurality of gate 

oxide films (103), a plurality of trenched gates (104), a P-type base layer (105), a 

N+-type source layer (106), an interlayer oxide film (107), a plurality of source 

contact trenches (124), a p+_type base contact layer (108), a barrier metal layer (110), 

a plurality of contact metal plugs (111), a front metal layer (112), and a rear metal 
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layer (113). The N+-type silicon substrate (101), the N-type epitaxial layer (102), the 

P-type base layer (105), and the N+-type source layer (106) are stacked in sequence; 

and each of the source contact trenches (124) has a p+_type base contact layer (108) at 

a bottom thereof. However, the p+_type region of prior art is located only at source 

contact trench bottom. The sidewall of source contact trench has no ohmic contact 

(due to low doping concentration of P base) with the contact metal plug resulting in 

poor ruggedness performance during UIS (Unclamp Inductance Switching) test. A 

parasitic N+/P/N is easily turned on when P base resistance from channel to the 

contact metal plug is high enough, causing device destroyed. 

[0004] The present invention provides a new structure of trenched MOSFET 

structure with a trenched source contact which improves the lack of the prior aii. 

SUMMARY OF THE INVENTION 

[0005] The present invention is to provide a trenched MOSFET (Metal-Oxide-

Semiconductor Field Effect Transistor) with trenched source contact, comprising: a 

semiconductor region, further comprising a silicon substrate, a epitaxial layer 

corresponding to the drain region of the trenched MOSFET, a base layer 

corresponding to the body region of the trenched MOSFET, and a source layer 
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corresponding to the source region of the trenched MOSFET; an interlayer oxide film 

formed on the source layer; a front metal layer formed on a upper surface of the 

semiconductor region; a back metal layer formed on a lower surface of the 

semiconductor region; a plurality of trenched gates formed to reach the epitaxial layer 

through the source layer and the base layer, and is covered by the interlayer oxide film; 

and a plurality of source contact trenches formed to reach the base layer through the 

interlayer oxide film and the source layer, and is covered by the front metal layer; 

wherein the silicon substrate, the epitaxial layer, the base layer, and the source layer 

are stacked in sequence; and each of the source contact trenches has a lateral contact 

layer at a sidewall thereof. 

[0006] According to the present invention, the silicon substrate, the epitaxial 

layer, and the source layer are N-type; the base layer and lateral contact layer P* are 

P-type; and each of the source contact trenches further has a P+-type base contact 

layer at a bottom thereof, and the lateral contact layer P* has less doping 

concentration than the p+ base contact layer at the source contact trench but higher 

doping concentration than P-base layer to achieve ohmic contact between the P*-type 

region, which is lower doping concentration than p+ -type region, and the contact 

metal plug while threshold voltage Vth is not significantly affected by P*-type region. 
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[0007] Moreover, the trenched MOSFET further comprises a barrier metal layer 

and a plurality of contact metal plugs. The barrier metal layer is Ti/TiN or Co/TiN and 

the contact metal plug is Tungsten. 

[0008] In the said above, the description has been directed to the N-channel 

MOSFET structure. However, by inverting the conductive type, this invention is also 

applicable to a P-channel MOSFET structure. Moreover, in the MOSFET of this 

invention, the source contact trenches of the MOSFET are not restricted to have 

vertical shape but may be a sloped shape respective to the surface of epitaxial layer. 

[0009] Compared with the conventional trenched MOSFET, the present 

invention provides good ohmic contact to sidewall of the source contact and the base 

resistance Rp between channel and the source contact trench is thus reduced. 

Otherwise, the parasitic vertical bipolar (N+-P-N bipolar, N+ is the N+-type source 

layer, P is the P-type base layer, N is the N-type epitaxial layer) will be turned on 

when the avalanche current (Iav) product the resistance (Rp) underneath N+ -type 

source layer between the trenched gate and the trenched contact is equal to 0.7V. A 

feature of the description above is that the Iav is higher as the Rp is lower. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[00010] The present invention can be more fully understood by reading the 

following detailed description of the preferred embodiments, with reference made to 

the accompanying drawings, wherein: 

[00011] 

[00012] 

FIG. 1 is a sectional view of a conventional vertical trenched MOSFET; 

FIGS. 2A to 2G are sectional views for describing the processes in 

accordance with a embodiment of the present invention; 

[00013] FIGS. 3A and 3B are schematic sectional views for describing ion 

implantation into a source contact trench of the present invention; and 

[00014] FIG. 4 shows an impurity concentration profile taken along a line I-I in 

FIG. 2G of the present invention. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[00015] The present invention is described by the following specific 

embodiments. Those with ordinary skills in the arts can readily understand the other 

advantages and functions of the present invention after reading the disclosure of this 

specification. The present invention can also be implemented with different 

embodiments. Various details described in this specification can be modified based on 

different viewpoints and applications without departing from the scope of the present 

invention. 
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[00016] Referring to FIGS. 2A to 2F, description will be made of a method of 

producing a trenched MOSFET with trenched source contact according to an 

embodiment of the present invention. 

[00017] Referring to Fig. 2A, a silicon substrate comprises a N+-type silicon 

substrate (201) which is strongly n-doped and haves a N-type epitaxial layer (202) 

which is weakly n-doped thereon. A trench mask, a sacrificial oxide (not showed in 

figure), is applied, and Lithography and silicon etching processes are performed to 

form a plurality of gate trench (221) in the N-type epitaxial layer (202).Thereafter, the 

trench mask, sacrificial oxide is removed by wet etching. The depth and the width of 

each gate trench (221) and the distance between the adjacent gate trenches (221) must 

be selected to optimum sizes because the breakdown voltage and the on-resistance 

characteristic of the MOSFET depend thereupon. However, these sizes are also 

related to the state of formation of an impurity diffusion layer and have some degrees 

of freedom. 

[00018] Referring to Fig. 2B, a deposition or thermally grown process is 

performed to form an oxide film (222) on the surface of the N-type epitaxial layer 

(202) and on inner surfaces of the gate trenches (221). Thereafter, a heavily doped 
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polysilicon (223) is deposited by CVD procedure. In order to sufficiently fill the gate 

trenches (221) with the polysilicon (223), the thickness of the polysilicon (223) must 

be equal to or greater than half of an aperture width of the gate trenches (221). The 

polysilicon (223) preferably has a low resistance because it is used as a gate electrode. 

[00019] Referring to Fig. 2C, the oxide film (222) and the polysilicon (223), 

showed in Fig. 2B, are etched back to be left only in the interior of each of the gate 

trenches (221) respectively to form a plurality of gate oxide films (203) and a plurality 

of trenched gates (204) corresponding to the gate trenches (221) which act as gate 

regions of trenched MOSFET. It is noted here that, in a MOSFET chip structure, 

extraction of the gate electrode by the polysilicon (223) is required. A P-type base 

layer (205) is formed in the N-type epitaxial layer (202) by an ion implantation 

procedure, e.g. an implantation of B (boron) or BF2 (boron fluoride) ions, and a 

N+-type source layer (206) is formed on the P-type base layer (205) to the depth 

shallower than the gate trenches (221) by another ion implantation procedure, e.g. an 

implantation of As (arsenic) ions, and followed with source diffusion. 

[00020] Referring to Fig. 2D, an interlayer oxide film (207) is deposited by CVD 

procedure. Thereafter, a patterning is carried out by photolithography and the 
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interlayer oxide film (207) is etched by dry Oxide while the P-type base layer (205) 

and the N+-type source layer (206) are etched by silicon etching. The silicon etching is 

etched to the depth reaching the P-type base layer (205) through the interlayer oxide 

film (207) and the N+ -type source layer (206), and a plurality of source contact 

trenches (224) are formed. 

[00021] Referring to Figs. 2E and 3A, an implantation procedure of BF2 with 

ninety degree (9ff) respective to epitaxial layer surface and dose ranging from 5E14 

to 5E15 cm-2 and an activation by heat treatment are carried out to form a p+_type 

base contact layer (208) under the bottom of the source contact trench (224). 

Referring to Figs. 2E and 3B, thereafter, another implantation procedure of BF2 with 

angle ranging from 45 to 80 degree respective to the surface of the epitaxial layer 

(202) and dose ranging from 1E14 to 4E14 cm-2, and another activation by heat 

treatment are carried out to form a p* -type lateral contact layer (209) at the sidewall of 

the source contact trench (224) and corresponding to the P-type base layer (205) while 

the implantation angle of the implantation procedure respective to the surface of the 

epitaxial layer (202) is less than the implantation angle of the implantation procedure 

of the p+_type base contact layer (208). The said P*-type lateral contact layer (209) has 

less doping concentration than the p+ -type base contact layer (208) while the 
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implantation procedure parameters of the p+ -type base contact layer (208) and the 

P*-type lateral contact layer (209) are considered. For example, the implantation 

procedure of the p+ -type base contact layer (208) has higher doping concentration of 

BF2 (boron fluoride) than the P*-type lateral contact layer (209). 

[00022] Referring to Fig. 2F, after the p+ -type base contact layer (208) and the 

P*-type lateral contact layer (209) are formed, a barrier metal layer (210), which has 

ingredient selected from one of Ti (titanium), TiN (titanium nitride), or synthetic of Ti 

and TiN, is deposited by sputtering and is formed on the surface of the source contact 

trenches (224) and interlayer oxide film (207). 

[00023] Referring to Fig. 20, the source contact trenches (224) are filled with one 

metal or an electrically conductive material to form a plurality of contact metal plugs 

(211). The contact metal plugs (211) can be formed on the surface of the barrier metal 

layer (210) by depositing metal, which preferably is tungsten metal. After etch back of 

the contact metal plug (211), a front metal layer (212) is formed on the surfaces of the 

barrier metal layer (210) and the contact metal plugs (211) and is defined a region for 

metal connections of the trenched MOSFET. The contact metal plug (211) is 

deposited by CVD or one deposition procedure. Besides tungsten metal, the material 
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of the contact metal plug (211) can although be selected from aluminum metal or 

copper metal, and so the front metal layer (212) of the trenched MOSFET is. 

[00024] The said front metal layer (212) can also is deposited by sputtering AlSi 

(aluminum silicon) or AlSiCu (aluminum copper silicon) on the surface of the barrier 

metal layer (210). The front metal layer (212) is preferably as thick as possible in 

order to reduce the resistance component of AlSi or AlSiCu. In the MOSFET chip 

structure, the front metal layer (212) is used not only as a source electrode, one part of 

the front metal layer (212), but also as a gate electrode, another part of the front metal 

layer (212), connected to the polysilicon (223). Therefore, in an area except the cell 

region, patterning by photolithography and etching are required (not shown). 

Subsequently, a covering material such as PSG (phosphosilicate glass) or a nitride 

film is deposited as a surface protection film. In order to form a bonding region, 

patterning by photolithography and etching are carried out (not shown). Finally, the 

other surface of the N+-type silicon substrate (201) is ground by a desired thickness. 

Several kinds of metals are deposited by vapor deposition to form a back metal layer 

(213) as a drain electrode. 

[00025] In the said embodiment, description has been directed to the N-channel 

MOSFET structure. However, by inverting the conductive type, this invention is also 
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applicable to a P-channel MOSFET structure. Moreover, in the MOSFET of this 

invention, the trenches of the MOSFET are not restricted to have vertical shape but 

may be a taperd shape. 

[00026] Referring to Fig. 2G again, the N+-type silicon substrate (201), the 

N-type epitaxial layer (202), the P-type base layer (205), and the N+ -type source layer 

(206) construct the semiconductor region of the trenched MOSFET. The gate trench 

(221) is formed to reach the N-type epitaxial layer (202) through the N+-type source 

layer (206) and the P-type base layer (205), and is covered by the interlayer oxide film 

(207). The source contact trenches (224) is formed to reach the P-type base layer (205) 

through the interlayer oxide film (207) and the N+-type source layer (206), and is 

covered by the front metal layer (212). The N-type epitaxial layer (202) are 

corresponding to the drain region of the trenched MOSFET, the N-type trenched gates 

(204) are corresponding to the gate region of the trenched MOSFET, the N+-type 

source layer (206) are corresponding to the source region of the trenched MOSFET, 

and the P-type base layer (205) are corresponding to the body region of the trenched 

MOSFET. Furthermore, the front metal layer (212) is formed as the source metal, and 

the gate and field plate metal of the trenched MOSFET. The interlayer oxide film (207) 

is formed between the front metal layer (212) and the trenched gates (204) for 
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insulating, and the contact metal plugs (211) are penetrated through the interlayer 

oxide film (207) and contacted with the front metal layer (212). The p+ -type base 

contact layer (208) and the P*-type lateral contact layer (209) are formed at the bottom 

and sidewall of the source contact trenches (224), respectively. The P*-type lateral 

contact layer (209) doping concentration is optimized to have ohmic contact to the 

barrier metal layer (210)/ the contact metal plug (211) without significantly increasing 

threshold voltage of device, causing higher Rds. 

[00027] Referring to Fig. 4, a depth from top surface of the N+ -type source layer 

(206) to the bottom of the source contact trenches (224) is preferably different from 

the peak depth in an impurity concentration profile of the P-type base layer (205) in 

FIG. 4 taken along the line I-I in FIG. 2G. That is, the peak depth is defined as a 

position having a maximum impurity-concentration depth (205a) which determinates 

Vth, in a depth direction of the P-type base layer (205). As described above, the depth 

of the contact trench bottom (205b) in the MOSFET is different from the maximum 

impurity-concentration depth (205a). Thus, it is possible to suppress the influence 

upon the channel region and to reduce the cell size without increasing threshold 

voltage. 

12 

Inergy Technology, Inc. 
Ex. 1002 

Page 64 of 86



us 200801015 

[00028] Although various embodiments are specifically illustrated and described 

herein, it will be appreciated that modifications and variations of the present invention 

are covered by the above teachings and are within the purview of the appended claims 

without departing from the spirit and intended scope of the invention. 
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CLAIMS 

WHAT IS CLAIMED IS: 

1. A trenched MOSFET with trenched source contact, comprising: 

a semiconductor region, further comprising a silicon substrate, a epitaxial layer 

corresponding to the drain region of the trenched MOSFET, a base layer 

corresponding to the body region of the trenched MOSFET, and a source layer 

corresponding to the source region of the trenched MOSFET; 

an interlayer oxide film formed on the source layer; 

a front metal layer formed on a upper surface of the semiconductor region; 

a back metal layer formed on a lower surface of the semiconductor region; 

a plurality of trenched gates formed to reach the epitaxial layer through the source layer 

and the base layer, and is covered by the interlayer oxide film; and 

a plurality of source contact trenches formed to reach the base layer through the 

interlayer oxide film and the source layer, and is covered by the front metal layer; 

wherein the silicon substrate, the epitaxial layer, the base layer, and the source layer are 

stacked in sequence; and each of the source contact trenches has a lateral contact layer 
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at a sidewall and a base contact layer at bottom of source contact trench thereof. 

2. The trenched MOSFET of claim 1, wherein the silicon substrate, the epitaxial layer, and 

the source layer are N-type; the base layer and lateral contact layer are P-type; and each 

of the source contact trenches further has a P-type base contact layer at a bottom thereof, 

and the lateral contact layer has less doping concentration than the base contact layer at 

bottom. 

3. The trenched MOSFET of claim 2, wherein further comprises a barrier metal layer and 

a plurality of contact metal plugs. 

4. The trenched MOSFET of claim 3, wherein the barrier metal layer is Ti/TiN and the 

contact metal plug is Tungsten. 

5. The trenched MOSFET of claim 4, wherein the source contact trench is selected from 

one of a vertical shape and a tapered shape. 

6. The trenched MOSFET of claim 1, wherein the silicon substrate, the epitaxial layer, and 

the source layer are P-type; the base layer and lateral contact layer are N-type; and each 

of the source contact trenches further has a N-type base contact layer at a bottom 

thereof, and the lateral contact layer has less doping concentration than the base contact 
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layer at bottom. 

7. The trenched MOSFET of claim 6, wherein further comprises a barrier metal layer and 

a plurality of contact metal plugs. 

8. The trenched MOSFET of claim 7, wherein the barrier metal layer is Ti/TiN and the 

contact metal plug is Tungsten. 

9. The trenched MOSFET of claim 8, wherein the source contact trench is selected from 

one of a vertical shape and a tapered shape. 
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ABSTRACT OF THE DISCLOSURE 

A trenched MOSFET with trenched source contact, comprising: a semiconductor region, 

further comprising a silicon substrate, a epitaxial layer corresponding to the drain region of 

the trenched MOSFET, a base layer corresponding to the body region of the trenched 

MOSFET, and a source layer corresponding to the source region of the trenched MOSFET; 

an interlayer oxide film formed on the source layer; a front metal layer formed on a upper 

surface of the semiconductor region; a back metal layer formed on a lower surface of the 

semiconductor region; a plurality of trenched gates formed to reach the epitaxial layer 

through the source layer and the base layer, and is covered by the interlayer oxide film; and a 

plurality of source contact trenches formed to reach the base layer through the interlayer 

oxide film and the source layer, and is covered by the front metal layer; wherein the silicon 

substrate, the epitaxial layer, the base layer, and the source layer are stacked in sequence; and 

each of the source contact trenches has a lateral contact layer at a sidewall thereof. 
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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 
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If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
Inergy Technology, Inc. 

Ex. 1002 
Page 86 of 86


	23364_12036243_10-02-2014_N570
	23364_12036243_10-02-2014_N570
	23364_12036243_09-24-2014_PA..
	23364_12036243_09-24-2014_N417
	23364_12036243_09-24-2014_R3.73
	23364_12036243_09-11-2014_PEFN
	23364_12036243_09-11-2014_N572
	23364_12036243_09-09-2014_PA..
	23364_12036243_09-09-2014_N417
	23364_12036243_09-09-2014_PET.AUTO
	23364_12036243_09-09-2014_WFEE
	23364_12036243_09-09-2014_PET.DEC.AUTO
	23364_12036243_09-09-2014_N417
	23364_12036243_11-18-2009_ISSUE.NTF
	23364_12036243_10-26-2009_IFEE
	23364_12036243_08-27-2009_NTC.PUB
	23364_12036243_07-28-2009_NOA
	23364_12036243_07-28-2009_EXIN
	23364_12036243_07-28-2009_NOA
	23364_12036243_07-28-2009_892
	23364_12036243_07-28-2009_BIB
	23364_12036243_07-28-2009_SRFW
	23364_12036243_07-28-2009_IIFW
	23364_12036243_07-28-2009_SRNT
	23364_12036243_07-28-2009_1449
	23364_12036243_07-28-2009_1449
	23364_12036243_09-05-2008_EBCC.AD
	23364_12036243_05-19-2008_TRAN.LET
	23364_12036243_05-19-2008_IDS
	23364_12036243_03-19-2008_APP.FILE.REC
	23364_12036243_02-23-2008_IDS
	23364_12036243_02-23-2008_WFEE
	23364_12036243_02-23-2008_N417
	23364_12036243_02-23-2008_SPEC
	23364_12036243_02-23-2008_CLM
	23364_12036243_02-23-2008_ABST
	23364_12036243_02-23-2008_DRW
	23364_12036243_02-23-2008_ADS
	23364_12036243_02-23-2008_OATH
	23364_12036243_02-23-2008_WFEE



