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In re Patent No. 9,209,173 :

Hebert : DIRECTOR’S DECISION ON
Issue Date: December 8, 2015 : PATENT TERM ADJUSTMENT
Application No. 13/415,384

Filed: March 8, 2012

Attorney Docket No. 125.288US02

Title: SINGLE DIE OUTPUT POWER

STAGE USING TRENCH-GATE LOW-

SIDE AND LDMOS HIGH-SIDE

MOSFETS, STRUCTURE AND METHOD

This is a response to the “Request for Reconsideration of Patent
Term Adjustment” filed pursuant to 37 CFR 1.705(b) on February
11, 2016 regquesting that the Office adjust the PTA from 181 days
to 307 days.

The request for patent term adjustment is DENIED with respect to
making any change in the patent term adjustment determination
under 35 U.S.C. § 154(b) of 181 days.

THERE WILL BE NO FURTHER CONSIDERATION OF THIS MATTER BY THE
OFFICE.

This decision is the Director’s decision on the applicant’s
request for reconsideration for purposes of seeking judicial
review under 35 U.S.C. § 154 (b) (4).

Relevant Procedural History

On December 8, 2015, this patent issued with a patent term
adjustment determination of 181 days. On February 11, 2016,
patentee filed this request for redetermination of patent term
adjustment with a one month extension of time, requesting that
patentee be granted a patent term adjustment of 307 days.

Decision
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Patentee agrees with the Office’s calculation of A delay of 181
days, C delay of 0 day, 0 days of overlap and 0 days of
applicant delay. Patentee disputes B delay calculated as 0 days.

Patentee contends that the USPTO failed to properly account for
the delay under 35 U.S.C. $§154(b) (1) (B), referred to as the “B
delay.” Patentee maintains that the B delay is 126 days (not O
days) . Patentee argues the time consumed by continued
examination after a Request for Continued Examination does not
include the time after a Notice of Allowance is mailed. With a B
delay of 126, Patentee states that the correct PTA is 307 days.

The Federal Circuit reviewed the statutory interpretation of 35
U.S5.C. § 154 (b) (1) (B) (1) and issued a decision regarding the
effects of a Request for Continued Examination (“RCE”) on “B”
delay in Novartis AG v. Lee, 740 F.3d 593 (Fed. Cir. 2014. 1In
Novartis, the Federal Circuit agreed with the Office that “no
[“B” delay] adjustment time is available for any time in
continued examination, even 1f the continued examination was
initiated more than three calendar years after the application’s
filing.” ©Novartis, 740 F.3d at 601. However, the Novartis court
found that if the Office issues a notice of allowance after an
RCE is filed, the period after the notice of allowance should
not be excluded from the “B” delay period but should be counted
as “B” delay. Id. at 602.

The B delay is calculated as follows: the application was filed
on March 8, 2012 and the patent issued on December 8, 2015.
Thus, the application was pending for 1371 days. During this
period, applicant filed one RCE on March 4, 2014. The Office
mailed one Notice of Allowance, on August 4, 2015. Under 35 USC
154 (b) (1) (B) (1), the time period consumed by continued
examination (“RCE period”) began on March 4, 2014 and ended on
August 4, 2015 i.e., 519 days. Subtracting the RCE period from
the total number of days the application was pending results in
1371 - 519 = 852 days. Thus, for purposes of “B” delay, the
application was pending for 852 - 1096 [i.e., 3 years from the
actual filing date] = 0 days beyond the three-year anniversary
of the filing date.

Overall PTA Calculation

Formula:
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“A” delay + “B” delay + “C” delay - QOverlap - applicant delay =
X

USPTO’s Calculation:

181 + 0+ 0 -0 -0 = 181

Patentee’s Calculation

181 + 126 + 0 - 0 - 0 = 307

Conclusion

Patentee remains entitled to PTA of one hundred eighty-one (181)
days. Using the formula “A” delay + “B” delay + “C” delay -
overlap - applicant delay = X, the amount of PTA is calculated
as follows: 181 + 0 + 0 — 0 - 0 = 181 days.

Telephone ingquiries specific to this matter should be directed
to Attorney Advisor Charlema Grant at (571) 272-3215.

/ROBERT CLARKE/

Patent Attorney

Office of the Deputy Commissioner
for Patent Examination Policy
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Patentee Hebert

Serial No. 13/415,384 REQUEST FOR

Filing Date 03/08/2012 RECONSIDERATION OF
) PATENT TERM

A 2826

Croup Art Unit ADJUSTMENT (PTA)

Examiner Name Scott R. Wilson UNDER

Confirmation No. 5259 37 C.F.R. § 1.705(b)

Attorney Docket No. | SE-2603-TD/125.288US02

Title: SINGLE DIE OUTPUT POWER STAGE USING TRENCH-GATE LOW-SIDE AND
LDMOS HIGH-SIDE MOSFETS, STRUCTURE AND METHOD

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

The Patentee, under 37 C.F.R. § 1.705(b), hereby requests reconsideration of the
Patent Term Adjustment (PTA) set forth in the Issue Notification dated November 18,
2015 (“Issue Notification) and also on the face of the issued U.S. Patent No. 9,209,173
(“Issued Patent”). This request for reconsideration of the PTA is accompanied by the
$200 fee set forth in 37 C.F R. § 1.18(e).

This request for reconsideration is also accompanied by a petition with the
appropriate fee, to obtain a one-month extension of the period for responding to the PTA
calculation, thereby moving the deadline for response from February 8, 2016 to March 8,

2016.

If necessary, please charge any additional fees or credit overpayments to Deposit

Account No. 502432.

Statement of Facts

The Determination of Patent Term Adjustment included with the Issue
Notification (and on face of the Issued Patent) indicated that the PTA was calculated to
be 181 days. According to the USPTO’s Patent Application Information Retrieval
(PAIR) system, this calculation includes 181 days of “A Delays” (see 35 U.S.C.
154(b)(1)(B)) and zero days of “B Delays” (see 35 U.S.C. 154(b)(1)(B)). While agreeing
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with the USPTO’s calculation of 181 days of “A Delays”, the Patentee respectfully
disagrees with the USPTO’s calculation of zero days of “B Delays”. Instead, as
discussed below, the Patentee’s opinion is that there should be 126 days of “B Delays”
added to the 181 days of “A Delays”, which is a total of 307 days PTA.

Specifically, according to 35 U.S.C. 154(b)(1)(B):

(B) Guarantee of no more than 3-year application pendency. —Subject to the
limitations under paragraph (2), if the issue of an original patent is delayed due to
the failure of the United States Patent and Trademark Office to issue a patent
within 3 years after the actual filing date of the application under section 111(a) in
the United States or, in the case of an international application, the date of
commencement of the national stage under section 371 in the international
application, not including—

(1) any time consumed by continued examination of the application

requested by the applicant under section 132(b)...

Furthermore, Chapter 2731 of the MPEP, entitled “Period of Adjustment”
indicates that, based on the Federal Circuit’s Novartis decision from 2014, the time
consumed by continued examination after a Request for Continued Examination (RCE)
does not include the time after a Notice of Allowance (NOA) is mailed. Specifically,
Chapter 2731 of the MPEP states:

The U.S. Court of Appeals for the Federal Circuit (Federal Circuit) decided that,
with respect to the provisions of 35 U.S.C. 154(b)(1)(B)(1), that: (1) any time
consumed by continued examination under 35 U.S.C. 132(b) is subtracted in
determining the extent to which the period defined in 35 U.S.C. 154(b)(1)(B)
exceeds three years, regardless of when the continued examination under 35
U.S.C. 132(b) was initiated; but (2) the time consumed by continued
examination under 35 U.S.C. 132(b) does not include the time after a notice
of allowance is mailed, unless the Office actually resumes examination of the
application after allowance. See Novartis AG v. Lee, 740 F.3d 593, 109 USPQ2d
1385 (Fed. Cir. 2014).

An RCE was filed in this Application on March 4, 2014. A NOA was mailed on
August 4, 2015. The Issued Patent was issued on December 8, 2015. As such the
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Patentee respectfully submits that the time consumed by continued examination after the
RCE (which should not be included in the “B Delays” per 35 U.S.C. 154(b)(1)(B)(1))
does not include the time after the NOA was mailed on August 4, 2015 and before the
Issued Patent was issued on December 8, 2015, because the USPTO did not resume
examination of the application after allowance. Accordingly, the time between the NOA
mailed on August 4, 2015 and the Issued Patent issued on December 8, 2015 (126 days)
should be included as “B Delays”. None of these “B Delays” overlap with the “A
Delays”. Therefore, the USPTO should have included 126 days of “B Delays” along
with the 181 days of “A Delays”, which is a total of 307 days PTA.

The above-identified application is not subject to a terminal disclaimer. The
Applicant believes that there are no other circumstances constituting a failure to engage
in reasonable efforts to conclude processing or examination of the pending application as
set forth in 37 C.F.R. § 1.704. Accordingly, the Applicant respectfully requests the
Examiner to reconsider the PTA calculation and correct the total PTA to 307 days.

If the Examiner has any questions or concerns regarding this application, please
contact the undersigned at 952-465-0770.

Respectfully submitted,

Date: Feb. 11, 2016 /David N Fogg/

David N. Fogg
Reg. No. 35,138

Attorneys for Patentee
Fogg & Powers LLC
4600 W 77" St, Suite 305
Minneapolis, MN 55435
T - (952) 465-0770

F —(952) 465-0771
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Docket Number (Optional)

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a)

Application Number Filed

13/415,384 03/08/2012

For

SE-2603-TD/125.288US02

SINGLE DIE OUTPUT POWER STAGE USING TRENCH-GATE LOW-SIDE AND LDMOS HIGH-SIDE MOSFETS, STRUCTURE AND METHOD

Art Unit Examiner

2826 Scott R. Wilson

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee Micro Entity Fee
One month (37 CFR 1.17(@)(1)) $200 $100 $50 $ 200
[] Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $
[] Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350 $
[] Four months (37 CFR 1.17(a)(4)) $2,200 $1,100 $550 $
[] Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $

Applicant asserts small entity status. See 37 CFR 1.27.

Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

A check in the amount of the fee is enclosed.

The Director has already been authorized to charge fees in this application to a Deposit Account.

[]
[]
[]
D Payment by credit card. Form PTO-2038 is attached.
[]

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 502432

Payment made via EFS-Web.

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 PTO-2038.

| am the
|:| applicant/inventor.
|:| assignee of record of the entire interest. See 37 CFR 3.71. 37 CFR 3.73(b) statement is enclosed (Form PTO/SB/96).
attorney or agent of record. Registration number 35138
|:| attorney or agent acting under 37 CFR 1.34. Registration number
/David N Fogg/ February 11, 2016
Signature Date
David N. Fogg 952-465-0780
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below™.

|:| * Total of forms are submitted.

This collection of information is required by 37 CFR 1.136(a). 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 6 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, call 1-800-PT0-9199 and select option 2.



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 determine whether disclosure of these records is required by the
Freedom of Information Act.

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.

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.

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).

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.

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)).

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.

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 inspection or an issued
patent.

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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and of the International Filing Date (Form PCT/RO/105) 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.




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

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/415,384 12/08/2015 9209173 125.288US02 5259
94108 7590 11/18/2015
Fogg & Powers LLC/Intersil Americas L.LLC
4600 W 77th Street
Suite 305

Minneapolis, MN 55435

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 181 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):

Francois Hebert, San Mateo, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

94108 7590 , 08/04/ 201_5 I hereby certify that this Fee(s) Transmittal is being deposited with the United
FOgg & Powers LLC/Intersil Americas LLC States Postal Service with sufficient postage for first class mail in an envelope
4600 W 77th Street addressed to the Mail Stop ISSUE FEE address above, or being facsimile
- rec transmitted to the USPTO (571) 273-2885, on the date indicated below.
Suite 305 o
Minneapolis, MN 55435 (Depositors name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/415,384 03/08/2012 Francois Hebert 125.288US02 5259
TITLE OF INVENTION: SINGLE DIE OUTPUT POWER STAGE USING TRENCH-GATE LOW-SIDE AND LDMOS HIGH-SIDE MOSFETS,
STRUCTURE AND METHOD
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 11/04/2015

| EXAMINER | ART UNIT | CLASS-SUBCLASS |
WILSON, SCOTT R 2826 257-334000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

1 Fogg & Powers LLC

CFR 1.363). .
(1) The names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,

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

[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3

Number is required. listed, no name will be printed.

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)

Intersil Americas LLC Milpitas, CA
Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [X Corporation or other private group entity [ Government
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

X 1ssue Fee [ A check is enclosed.

D Publication Fee (No small entity discount permitted) N Payment by credit card. %MWX&(&(M

[ Advance Order - # of Copies M The director is hereby authorized to charge the required fee(s), any deficiency, or credits any

overpayment, to Deposit Account Number 52432  (enclose an extra copy of this form).

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

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken

to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

/Aaron W. Pederson/ November 4, 2015

Authorized Signature Date

Typed or printed name Aaron W. Pederson Registration No. _ 58607

Page 2 of 3
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Electronic Patent Application Fee Transmittal

Application Number:

13415384

Filing Date:

08-Mar-2012

Title of Invention:

SINGLE DIE OUTPUT POWER STAGE USING TRENCH-GATE LOW-SIDE AND

LDMOS HIGH-SIDE MOSFETS, STRUCTURE AND METHOD

First Named Inventor/Applicant Name:

Francois Hebert

Filer: Aaron Wesley Pederson/Emily Reller
Attorney Docket Number: 125.288US02
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sub-Total in
UsD($)
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 1501 1 960 960




Sub-Total in

Description Fee Code Quantity Amount USD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($) 260




Electronic Acknowledgement Receipt

EFSID: 23983018
Application Number: 13415384
International Application Number:
Confirmation Number: 5259

Title of Invention:

SINGLE DIE OUTPUT POWER STAGE USING TRENCH-GATE LOW-SIDE AND
LDMOS HIGH-SIDE MOSFETS, STRUCTURE AND METHOD

First Named Inventor/Applicant Name:

Francois Hebert

Customer Number:

94108

Filer:

Aaron Wesley Pederson/Emily Reller

Filer Authorized By:

Aaron Wesley Pederson

Attorney Docket Number: 125.288US02
Receipt Date: 04-NOV-2015
Filing Date: 08-MAR-2012

Time Stamp: 12:33:50

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $960

RAM confirmation Number 8830
Deposit Account 502432

Authorized User

PEDERSON, AARON W.

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)




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 . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

989942
1 Issue Fee Payment (PTO-85B) 00505105.PDF no 1

92c086d43e1bfo07f948212d91a1635fe8ed|
e027

Warnings:

Information:

30747
2 Fee Worksheet (SB06) fee-info.pdf no 2

eaaf28fa6f00d23ealbc745ceeSh60adccfed|
9da

Warnings:

Information:

Total Files Size (in bytes); 1020689

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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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.




UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
94108 7590 08/04/2015
Fogg & Powers LLC/Intersil Americas LL.C WILSON, SCOTT R
4600 W 77th Street
Suite 305 | ART UNIT PAPERNUMBER |
Minneapolis, MN 55435 2826
DATE MAILED: 08/04/2015
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. |  CONFIRMATION NO.
13/415,384 03/08/2012 Francois Hebert 125.288US02 5259

TITLE OF INVENTION: SINGLE DIE OUTPUT POWER STAGE USING TRENCH-GATE LOW-SIDE AND LDMOS HIGH-SIDE MOSFETS,
STRUCTURE AND METHOD

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

nonprovisional UNDISCOUNTED $960 $0 $0 $960 11/04/2015

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 TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. 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
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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

Commlssmner for Patents

P.O.Box 1

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

94108 7590 08/04/2015
Fogg & Powers LLC/Intersil Americas LLLC
4600 W 77th Street

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

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

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
transmitted to the USPTO (571) 273-2885, on the date indicated below.

Suite 305 .
Minneapolis, MN 55435 (Depositors name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
13/415,384 03/08/2012 Francois Hebert 125.288US02 5259
TITLE OF INVENTION: SINGLE DIE OUTPUT POWER STAGE USING TRENCH-GATE LOW-SIDE AND LDMOS HIGH-SIDE MOSFETS,
STRUCTURE AND METHOD
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 11/04/2015
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
WILSON, SCOTT R 2826 257-334000

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

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

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

2. For printing on the patent front page, list
1

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

(2) The name of a single firm (having as a member a 2

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

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) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

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

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
13/415,384 03/08/2012 Francois Hebert 125.288US02 5259
| EXAMINER |
94108 7590 08/04/2015
Fogg & Powers LLC/Intersil Americas LL.C WILSON, SCOTT R
4600 W 77th Street
Suite 305 | ART UNIT PAPERNUMBER |
Minneapolis, MN 55435 2826

DATE MAILED: 08/04/2015

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

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
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, 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, 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 OMB control number.

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 determine whether disclosure of these records is required
by the Freedom of Information Act.

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 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 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
inspection 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.



Application No. Applicant(s)
13/415,384 HEBERT, FRANCOIS
. oy [ i AlA (First Inventor to
Notice of Allowability g’é%";'{“: WILSON gtzg"“ File) Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other 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. [X] This communication is responsive to Response affer final filed 6/23/2015.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-20. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
hitp:/fwww.usplo.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHisedback@usplo.gov .

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

a)[J Al b)[J Some *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
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International Bureau (PCT Rule 17.2(a)).
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5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
[0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

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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1. [0 Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment
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3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .
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4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/WHITNEY T MOORE/
Primary Examiner, Art Unit 2826

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150723
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DETAILED ACTION

Response to Arguments
Applicant’s arguments, see pages 2-9, filed 6/23/2015, with respect to Claims 1
and 12 have been fully considered and are persuasive. The rejection of claims 1, 6, 7,

11, 12 and 15-17 has been withdrawn.

REASONS FOR ALLOWANCE

The following is an examiner’s statement of reasons for allowance.

As to the 35 U.S.C. 103(a) rejection of claim 1 over Kocon in view of Bhalla,
performing “an unmasked blanket body implant” in the high-side transistor (30) of
Kocon, Figure 2, would make the high-side transistor inoperable, since it would
contaminate critical regions, such as the high-side transistor drain, which would be
unmasked.

As to the 35 U.S.C. 103(a) rejection of claim 1 over Nakamura in view of Bhalla,
the method limitation of "forming a portion of a gate of the high-side transistor and a
portion of a gate of the low-side transistor from a single conductive structure” is
separate and distinct from any subsequent formation of circuit connections to the thus-
formed gates, including formation of the driver circuit (11) of Nakamura Fig. 16, which
was relied upon to teach the limitation. The meaning of this limitation is to first form a
single conductive structure, then to form portions of the gates of the high-side and low-

side transistors from that structure. The limitation of portions of the gates of the high-
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side and low-side transistors being formed from a single conductive structure are
therefore not taught by Nakamura. Also, performing “an unmasked blanket body
implant” in the high-side transistor (12) of Nakamura, Figure 3, would make the high-
side transistor inoperable, since it would contaminate critical regions, such as the high-
side transistor drain, which would be unmasked.

As to the 35 U.S.C. 102(b) rejection of claim 12 over Kocon, the sinker trench
(70) of Kocon, Figure 2, contacts only the sidewall of the heavily doped region (62), and
not the “top surface of the body contact region and a side of the body contact region”,
as shown, for example, where the trench-substrate-contact (152B) expressly contacts
the top and side of the body contact region (90B). The contact shown in annotated
Figure 6K in the prior final rejection is not within the scope of contacting a fop surface.

As to the 35 U.S.C. 103(a) rejection of claim 12 over Nakamura in view of Bhalla,
the method limitation of "forming a portion of a gate of the high-side transistor and a
portion of a gate of the low-side transistor from a single conductive structure” is
separate and distinct from any subsequent formation of circuit connections to the thus-
formed gates, including formation of the driver circuit (11) of Nakamura Fig. 16, which
was relied upon to teach the limitation. The meaning of this limitation is to first form a
single conductive structure, then to form portions of the gates of the high-side and low-
side transistors from that structure. The limitation of portions of the gates of the high-
side and low-side transistors being formed from a single conductive structure are

therefore not taught by Nakamura.
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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 SCOTT R. WILSON whose telephone number is
(671)272-1925. The examiner can normally be reached on M, W, Th and M, Th 8:30-
4:30, alternate weeks..

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Davienne Monbleau can be reached on 571-272-1945. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.
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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.

/S. R.W./
Examiner, Art Unit 2826

/WHITNEY T MOORE/
Primary Examiner, Art Unit 2826
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REMARKS

The Final Office Action mailed on April 23, 2015 has been reviewed. Claims 1-

20 are pending in this application.

Rejections Under 35 U.S.C. § 102
Claim 12 was rejected under pre-AlA 35 USC § 102(b) as being anticipated by
Kocon, (U.S. Publication No.2006/0231904). Applicant respectfully traverses this

rejection.

Claim 12 recites in pertinent part “forming a trench-substrate-contact (TSC) ...
such that the TSC contacts a top surface of the body contact region and a side of the body
contact region”. Kocon does not disclose such language.

An example TSC (152B) contacting a top surface and a side of an example body

contact region (90B) is shown in Figure 19 of the present application, reproduced below.

FiG. 19

On page 3, the Final Office Action dated April 23, 2015 asserted that Kocon

disclosed the above language of claim 12. In particular, the Final Office Action asserted

that the sinker trench (70) described in Kocon contacts a top surface and a side surface of
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heavily doped region 62. As asserted in Applicant’s previous response, Kocon does
describe that the heavily doped region 62 forms a part of a sidewall of the sinker trench
(70). Kocon describes at col. 4, lines 54-58:

Sinker trenches 70 are formed adjacent to and/or through a portion of
source regions 60 and heavier-doped regions 62 of each MOSFET 36,
such that the source regions 60 and heavier-doped regions 62 form at least
part of the sidewalls of each sinker trench 70.

The heavily-doped region (62) forming a portion of a sidewall of the sinker trench (70) is

also illustrated in Figure 2 of Kocon, reproduced below.
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Kocon, however, does not disclose that the sinker trench (70) contacts a top
surface of the heavily-doped region 62. Since the sinker trench (70) disclosed in Kocon
does not contact a top surface of the heavily-doped region 62, the sinker trench (70) does
not correspond to the TSC of claim 12 which “contacts a top surface of the body contact

region and a side of the body contact region”.
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For at least this reason, Applicant respectfully requests reconsideration and
withdrawal of the rejection to claim 12 under pre-AIA 35 USC § 102(b) with respect to

Kocon.

Rejections Under 35 U.S.C. § 103

Claim 1 was rejected under pre-AIA 35 USC § 103(a) as being unpatentable over
Kocon (U.S. Publication No. 2006/0231904) in view of Bhalla et al. (U.S. Publication
No. 2009/0065861). Applicant respectfully traverse this rejection.

Claim 1 recites in pertinent part:

forming a high-side body region and a low-side body region via
performing an unmasked blanket body implant performed in both a layer
of the high-side transistor and a layer of the low-side transistor to form
high-side and low-side body regions.

As described in paragraph [0030] of the present application:

Advantageously, using the same body diffusion region for both the high-
side region 42 and the low-side region 44 can be used because the same
gate oxide and the same background doping is used for both devices. This
can eliminate the need for a separate mask step to form each device and
decrease other associated processing requirements, thereby reducing costs
over conventional processes.

The combination of Kocon and Bhalla does not teach or suggest such language from
claim 1.

The Final Office Action dated April 23, 2015 acknowledged that “Kocon does not
disclose expressly forming a high-side body region and a low-side body region via an
unmasked blanket body implant performed in both a layer of the high-side transistor and
a layer of the low-side transistor.” Final Office Action page 7. The Final Office Action
addressed this deficiency by asserting that it would have been obvious to “form a high-
side body region and a low-side body region via an unmasked blanket body implant of
Bhalla in the method of formation of the power MOS device of Kocon.” Firal Office
Action pages 7-8.
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Applicant respectfully asserts, however, that one of ordinary skill in the art would
not have formed a high-side body region and a low-side body region via an unmasked
blanket body implant of Bhalla in the method of formation of the power MOS device of
Kocon. In particular, using an unmasked blanket body implant in the method of
formation of MOS device of Kocon, would result in body implant in undesired areas
which would negatively affect the performance of the MOS devices described in Kocon.

Figure 2 of Kocon, reproduced below, illustrates an example high-side MOSFET
30 and low-side MOSFET 34 disclosed in Kocon.
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As shown, the high-side MOSFET 30 disclosed in Kocon includes a drain region 52, 54,
which is of a first polarity type proximate a working surface of a drift region 24. See,
Kocon at paragraph [0031] and Fig 2. Notably, there is no body region (which is of the
second polarity type — see, paragraph [0032] of Kocon) in or below the drain region 52,
54. Instead, the body region 58 of the high-side MOSFET 30 is formed in a limited
region proximate the gate 46. See, Kocon at paragraph [0032] and Fig. 2. Using an
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unmasked blanket body implant as described in Bhalla, in the method of formation of the
MOSFETs 30 and 34 of Kocon, would result in the drain region 52, 54 being doped with
the second polarity type, because there would be no mask to restrict the body region
dopant from the drain region. Such a second polarity type dopant in the drain region
which is intended to have a first polarity type would negatively affect and likely
eliminate the proper functioning of the high-side MOSFET 32 disclosed in Kocon.
Accordingly, Applicant respectfully asserts that one of ordinary skill in the art would not
use the unmasked blanket body implant disclosed in Bhalla in the method of formation of
the MOSFETs 30 and 34 of Kocon.

For at least this reason, Applicant respectfully asserts that the combination of
Bhalla and Kocon does not make obvious

forming a high-side body region and a low-side body region via
performing an unmasked blanket body implant performed in both a layer
of the high-side transistor and a layer of the low-side transistor to form
high-side and low-side body regions

along with the other language of claim 1. As a result, Applicant respectfully requests
reconsideration and withdrawal of the rejection to claim 1 under pre-AIA 35 USC §

103(a) with respect to Kocon and Bhalla.
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Claims 1, 6, 7, and 11 were rejected under pre-AIA 35 USC § 103(a) as being
unpatentable over Nakamura et al. (U.S. Publication No. 2005/0179472) in view of
Bhalla et al. (U.S. Publication No. 2009/0065861). Applicant respectfully traverses these
rejections.

Claim 1 recites in pertinent part:

forming a high-side body region and a low-side body region via
performing an unmasked blanket body implant performed in both a layer
of the high-side transistor and a layer of the low-side transistor to form
high-side and low-side body regions.

As described in paragraph [0030] of the present application:

Advantageously, using the same body diffusion region for both the high-
side region 42 and the low-side region 44 can be used because the same
gate oxide and the same background doping is used for both devices. This
can eliminate the need for a separate mask step to form each device and
decrease other associated processing requirements, thereby reducing costs
over conventional processes.

The combination of Nakamura and Bhalla does not teach or suggest such language from
claim 1.

Although Nakamura describes an alternative embodiment in which a low-side
switching element 13 is formed on the same semiconductor substrate as a high-side
switching element 12, Nakamura does not describe that the low-side switching element
13 is formed at with any of the same fabrication steps as the high-side switching element
12. Instead, Nakamura individually describes forming the low-side switching element 13
and the high-side switching element 12. See, Nakamura at paragraphs [0088-0097].

Bhalla, meanwhile, relates to an individual semiconductor device, and therefore,
does not describe a low-side transistor on the same substrate as a high-side transistor or
forming a low-side transistor with any of the same fabrication steps as used for a high-
side transistor. See, Bhalla at Abstract, Figure 1, and paragraphs [0014-0015].

Since neither Nakamura nor Bhalla teach or suggest forming a high-side transistor
using any of the same fabrication steps as a low-side transistor, it would not be obvious

to one of ordinary skill in the art to perform a body implant to form both high-side and
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low-side body regions as recited in claim 1 based on the teachings of Nakamura and
Bhalla. For at least this reason, Applicant respectfully requests reconsideration and
withdrawal of the rejection to claim 1 under pre-AIA 35 USC § 103(a) with respect to
Nakamura and Bhalla.

Claims 6, 7, and 11 depend from claim 1. Accordingly, Applicant respectfully
requests reconsideration and withdrawal of the rejections to these claims for the reasons

provided above with respect to claim 1.

Claims 12 and 15-17 were rejected under pre-AlA 35 USC § 103(a) as being
unpatentable over Nakamura et al. (U.S. Publication No. 2005/0179472) in view of
Bhalla et al. (U.S. Publication No. 2009/0065861). Applicant respectfully traverses these
rejections.

Claim 12 recites in pertinent part

forming a single conductive structure which forms a portion of a gate of
the high-side transistor and a portion of a gate of the low-side transistor
from a single conductive structure;

For at least the reasons provided above with respect to claim 12, the combination of
Nakamura and Bhalla does not teach or suggest the above language of claim 12.
Accordingly, Applicant respectfully requests reconsideration and withdrawal of the
rejection to claim 12 under pre-AlIA 35 USC § 103(a) with respect to Nakamura and
Bhalla.

Claims 15-17 depend from claim 12. Accordingly, Applicant respectfully requests
reconsideration and withdrawal of the rejections to these claims for the reasons provided

above with respect to claim 12.
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Allowable Subject Matter

Claims 2 and 3 were objected to as being dependent upon a rejected base claim,
but were indicated to be allowable if rewritten in independent form including all of the
limitations of the base claim and any intervening claims.

Claim 4 was objected to as being dependent upon a rejected base claim, but was
indicated to be allowable if rewritten in independent form including all of the limitations
of the base claim and any intervening claims.

Claim 5 was objected to as being dependent upon a rejected base claim, but was
indicated to be allowable if rewritten in independent form including all of the limitations

of the base claim and any intervening claims.

Claims 8-10 were objected to as being dependent upon a rejected base claim, but
were indicated to be allowable if rewritten in independent form including all of the
limitations of the base claim and any intervening claims.

Claims 13 and 14 were objected to as being dependent upon a rejected base claim,
but were indicated to be allowable if rewritten in independent form including all of the
limitations of the base claim and any intervening claims.

Claims 18-20 were objected to as being dependent upon a rejected base claim, but
were indicated to be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.

Applicant thanks the Examiner for the indication of allowable subject matter.
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CONCLUSION

Applicant respectfully submits that claims 1-20 are in condition for allowance and
notification to that effect is earnestly requested. If necessary, please charge any

additional fees or credit overpayments to Deposit Account No. 502432.

If the Examiner has any questions or concerns regarding this application, please

contact the undersigned at the telephone number listed below.

Respectfully submitted,

Date: june 23, 2015 /David N Fogg/

David N. Fogg
Reg. No. 35138

Attorneys for Applicant
Fogg & Powers LLC

4600 W 77" Street, Ste. 305
Minneapolis, MN 55435

T —(952) 465-0770

F —(952) 465-0771
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DETAILED ACTION

Response to Arguments

Applicant's arguments filed 12/19/2014 have been fully considered but they are
not persuasive.

As to claim 1, in regard to the USC 103(a) rejection of Kocon in view of Bhalla,
applicant argues (page 4, second para.) that “in discussing Figure 7, paragraph [0044]
of Bhalla explicitly states that the blanket implant 702 is used "before the formation of
the main body implant." (emphasis added). Thus, the blanket implant 702 depicted in
Figure 7 is not the body implant as it is formed prior to the body implant.” Applicant
argues in essence that Bhalla intends the “body region” to refer only to implanted
regions bordering the upper surface of the semiconductor, such as (460a-d) of Figure
4L.

Bhalla, Figure 7, shows an optional “blanket implant” performed prior to the
formation of “body regions” (460a-d). Since Bhalla teaches that (720) is a blanket
implant directed at the body of the semiconductor and implanted into the body of the
semiconductor, it is therefore within the scope of being a blanket body implant. In
addition, Bhalla notes in [0044] that “The blanket implant changes the body profile in the

body bottom region...” (emphasis added), implying that the blanket implant (702) can be

considered a part of the body region. in the sense that “body region” is used by Bhalla.

This teaching of Bhalla applies also to the USC 103(a) rejection of Nakamura in view of

Bhalla.
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As to claim 12, in regard to the USC 102(b) rejection over Kocon, applicant
argues (page 3, upper para.) that “Nothing in Kocon teaches or suggests a TSC which
"contacts a top surface of the body contact region” as claimed in claim 12. Indeed,
Kocon is completely silent with respect to this limitation.”

Kocon, Figure 6E disclose formation of body contact region in the high side
transistor (58)([0032], “High-side source 44 includes body well 58..."), which contacts
body drift region (24)([0028]). Kocon, Figure 6H teaches subsequent doping (680) and
formation of heavier doped region (62)(not labeled in Fig. 62, but indicated by context at

the location shown in the annotated figure)
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Note that the body contact region remains the body contact region, even when

heavily doped. The heavily doped portion of the body contact region is shown in
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annotated Figure 61, and the entire body contact region is shown in annotated Figure

6K.

heavily doped portion ofbody contact region
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Thus, sinker trench (70), which is within the scope of being TSC (trench-
substrate-contact), akin to applicants (152B) of Figure 15, contacts a top surface of the

body contact region, and also a side of the body contact region.
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FIG. 6K

In regards to the USC 103(a) rejection of claim 12 over Nakamura in view of
Bhalla, applicant argues that “Thus, the driver circuit (11) is connected to the gates, but
does not form a part of the gates. Indeed, Figures 2A and 2B of Nakamura clearly show
that the low side FET is not even formed on the same substrate as the driver circuit, as
indicated by the dotted lines.”

The driver circuit (11) of Nakamura is a single structure, and is conductive,
therefore, it is within the scope of being a single conductive structure. The driver circuit
also comprises conductors which are electrically connected to the high-side and low-
side gates, and which are at the same potential as the gates at all times. Thus they are
within the scope of forming a portion of the high-side and low-side gates. In addition,
the limitation of claim 12 does not expressly limit the portion of the gate of the high-side

and low-side transistors to be on the single semiconductor die.
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Claim Rejections - 35 USC § 102

The text of those sections of Title 35, U.S. Code not included in this action can
be found in a prior Office action.

Claim 12 is rejected under pre-AlA 35 U.S.C. 102(b) as being anticipated by
Kocon (US 2006/0231904 A1). Kocon, Figures 1 and 2, discloses a method of forming
a semiconductor device, the method comprising: forming a high-side transistor (30)
comprising a lateral diffusion metal oxide semiconductor (LDMOS) device on a single
semiconductor die; forming a low-side transistor (34) comprising a trench-gate vertical
diffusion metal oxide semiconductor (VDMOS) device on the single semiconductor die
(paragraph [0029]); and forming a portion of a gate of the high-side transistor and a
portion of a gate of the low-side transistor from a single conductive structure, embodied
as forming high-side gate (50) and low-side gate (108) of Figure 6D from a conductive
material (paragraph [0037], “Conductive material, such as, for example, highly-doped
polysilicon, is disposed within the lined gate trenches 104 thereby forming gate
electrodes 108”).; wherein forming the high-side transistor comprises: forming a body
region; forming a body contact region in the body region; and forming a trench-
substrate-contact (TSC) (70) through the body contact region and the body region such
that the TSC contacts a top surface of the body contact region and a side of the body

contact region.
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Claim Rejections - 35 USC § 103

The text of those sections of Title 35, U.S. Code not included in this action can
be found in a prior Office action.

Claim 1 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over
Kocon in view of Bhalla et al. (US 2009/0065861 A1)(Bhalla). Kocon, Figures 1 and 2,
discloses a method for forming a semiconductor device, the method comprising:
forming, on a semiconductor die, a high-side transistor (30) comprising a lateral
diffusion metal oxide semiconductor (LDMOS) device; forming, on the semiconductor
die, a low-side transistor (34) comprising a trench-gate vertical diffusion metal oxide
semiconductor (VDMOS) device (paragraph [0029]); and forming, on the semiconductor
die, a portion of a gate of the high-side transistor and a portion of a gate of the low-side
transistor from a single conductive structure, embodied as forming high-side gate (50)
and low-side gate (108) of Figure 6D from a conductive material (paragraph [0037],
“Conductive material, such as, for example, highly-doped polysilicon, is disposed within
the lined gate trenches 104 thereby forming gate electrodes 108”). Kocon does not
disclose expressly forming a high-side body region and a low-side body region via an
unmasked blanket body implant performed in both a layer of the high-side transistor and
a layer of the low-side transistor. Bhalla, Figure 7, discloses (paragraph [0044]) an
unmasked blanket body implant that may be performed in both the high-side transistor
and low-side transistor regions of a power MOS device, which may be a DC/DC

converter (paragraph [0002]). At the time of invention, it would have been obvious for



Application/Control Number: 13/415,384 Page 8
Art Unit: 2826

one of ordinary skill in the art to form a high-side body region and a low-side body
region via an unmasked blanket body implant of Bhalla in the method of formation of the
power MOS device of Kocon. The motivation would have been to change the body
profile in the body bottom region and enhance the breakdown voltage without noticeably
increasing the transistor on-resistance (Bhalla, paragraph [0044]). Therefore, it would
have been obvious to combine Kocon with Bhalla to obtain the method of claim 1.
Claims 1, 6, 7 and 11 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Nakamura et al. (US 2005/0179472 A1)(Nakamura) in view of Bhalla.
As to claim 1, Nakamura, Figure 16, discloses a method for forming a semiconductor
device, the method comprising: forming, on a semiconductor die (paragraph [0088]), a
high-side transistor (12) comprising a lateral diffusion metal oxide semiconductor
(LDMOS) device (shown on the right-hand-side of Figure 3); forming, on the
semiconductor die, a low-side transistor comprising a trench- gate vertical diffusion
metal oxide semiconductor (VDMOS) device (paragraph [0048]-[0049] and Figure 4),
and forming, on the semiconductor die, a portion of a gate of the high-side transistor
and a portion of a gate of the low-side transistor from a single conductive structure,
embodied as the driver circuit (11). Nakamura does not disclose expressly forming a
high-side body region and a low-side body regions via an unmasked blanket body
implant in a layer of the high-side transistor and a layer of the low-side transistor.
Bhalla, Figure 7, discloses (paragraph [0044]) an unmasked blanket body implant that
may be performed in both the high-side transistor and low-side transistor regions of a

power MOS device, which may be a DC/DC converter (paragraph [0002]). At the time
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of invention, it would have been obvious for one of ordinary skill in the art to form a high-
side body region and a low-side body region via an unmasked blanket body implant of
Bhalla in the method of formation of the power MOS device of Nakamura. The
motivation would have been to change the body profile in the body bottom region and
enhance the breakdown voltage without noticeably increasing the transistor on-
resistance (Bhalla, paragraph [0044]). Therefore, it would have been obvious to
combine Nakamura with Bhalla to obtain the method of claim 1.

As to claim 6, Nakamura, Figure 2A, discloses (Abstract and paragraph [0040])
that the low side FET may be formed on a semiconductor die, which may be considered
a first semiconductor die, and voltage converter controller circuitry (11) may be formed a
second semiconductor die different from the first semiconductor die and that the die
containing the voltage converter controller circuitry may be electrically coupled (13) with
the first semiconductor die.

As to claim 7, Nakamura, Figure 2A, discloses (paragraph [0047]) co-packaging
the first semiconductor die and the second semiconductor die into a single
semiconductor device (2)(“package”).

As to claim 11, Nakamura, Figure 3, discloses (paragraph [0045]) forming a
conductive contact within a trench to electrically couple a high-side transistor source (n*
region 35) and a high-side transistor body (neighboring p* region).

Claim 12 and 15-17 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Nakamura in view of Bhalla. As to claim 12, Nakamura, Figure 16,

discloses a method for forming a semiconductor device, the method comprising:
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forming, on a single semiconductor die (paragraph [0088]), a high-side transistor (12)
comprising a lateral diffusion metal oxide semiconductor (LDMOS) device (shown on
the right-hand-side of Figure 3); forming, on the semiconductor die, a low-side transistor
comprising a trench- gate vertical diffusion metal oxide semiconductor (VDMOS) device
(paragraph [0048]-[0049] and Figure 4), and forming a portion of a gate of the high-side
transistor and a portion of a gate of the low-side transistor from a single conductive
structure, embodied as the driver circuit (11). Nakamura does not disclose expressly
that forming the high-side transistor comprises: forming a body region; forming a body
contact region in the body region; and forming a trench-substrate-contact (TSC) through
the body contact region and the body region such that the TSC contacts a top surface of
the body contact region and a side of the body contact region. Bhalla, Figure 6B,
discloses an embodiment of a method of formation of a DMOS device, an example of
which may be a DC-DC converter (paragraph [0026]), comprising forming a body region
(N"), forming a body contact region (Figure 4P, element 470) in the body region, and
forming a trench-substrate-contact (TSC)(608) through the body contact region and the
body region such that the TSC contacts a top surface of the body contact region and a
side of the body contact region. At the time of invention, it would have been obvious to
form the TSC of Bhalla in the method of Nakamura. The motivation would have been to
form a punch-through prevention layer (Bhalla, paragraph [0042]). Therefore, it would
have been obvious to combine Nakamura with Bhalla to obtain the method of claim 12.
As to claim 15, Bhalla, Figure 4U, discloses that forming the TSC comprises

forming the TSC such that the TSC electrically shorts a passivation layer (480), which is
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within the scope of being a gate shield, for the high-side transistor to the substrate, the
TSC contacting the semiconductor substrate and the body contact region on all sides of
a portion of the TSC.

As to claim 16, Nakamura, Figure 2A, discloses (Abstract and paragraph [0040])
that the low side FET may be formed on a semiconductor die, which may be considered
a first semiconductor die, and voltage converter controller circuitry (11) may be formed a
second semiconductor die different from the first semiconductor die and that the die
containing the voltage converter controller circuitry may be electrically coupled (13) with
the first semiconductor die.

As to claim 17, Nakamura, Figure 2A, discloses (paragraph [0047]) co-packaging
the first semiconductor die and the second semiconductor die into a single

semiconductor device (2)(“package”).

Allowable Subject Matter
Claims 2 and 3 are objected to as being dependent upon a rejected base claim,
but would be allowable if rewritten in independent form including all of the limitations of
the base claim and any intervening claims. No prior art discloses the claimed method
which forms from a single conductive structure a shield for the high-side transistor gate,
a contact to a floating guard ring, and a contact to the source of the low-side trench-gate

VDMOS transistor.
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Claim 4 is objected to as being dependent upon a rejected base claim, but would
be allowable if rewritten in independent form including all of the limitations of the base
claim and any intervening claims. No prior art discloses the claimed method which
includes forming a conductive trench-source- contact structure which electrically shorts
a gate shield for the high-side LDMOS transistor gate to the substrate, which contacts
the semiconductor substrate, and which contacts a body contact on all sides of a portion
of the trench-source-contact structure.

Claim 5 is objected to as being dependent upon a rejected base claim, but would
be allowable if rewritten in independent form including all of the limitations of the base
claim and any intervening claims. No prior art discloses the claimed method which
forms contacts to the source and body regions of the high-side and low-side transistors,
and a high-side gate shield, all from a single conductive structure.

Claims 8-10 are objected to as being dependent upon a rejected base claim, but
would be allowable if rewritten in independent form including all of the limitations of the
base claim and any intervening claims. No prior art discloses the claimed method
where a single conductive structure forms a conductive trench contact and a gate shield
formed between a gate portion of the high-side LDMOS transistor and a structure
overlying the gate shield.

Claims 13 and 14 are objected to as being dependent upon a rejected base
claim, but would be allowable if rewritten in independent form including all of the
limitations of the base claim and any intervening claims. No prior art discloses the

claimed method which forms from a single conductive structure a shield for the high-
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side transistor gate, a contact to a floating guard ring, and a contact to the source of the
low-side trench-gate VDMOS transistor.

Claims 18-20 are objected to as being dependent upon a rejected base claim,
but would be allowable if rewritten in independent form including all of the limitations of
the base claim and any intervening claims. No prior art discloses the claimed method
where a single conductive structure forms a conductive trench contact and a gate shield
formed between a gate portion of the high-side LDMOS transistor and a structure

overlying the gate shield.

Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the mailing date of this final action.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SCOTT R. WILSON whose telephone number is
(571)272-1925. The examiner can normally be reached on M, W, Th and M, Th 8:30-
4:30, alternate weeks..

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Davienne Monbleau can be reached on 571-272-1945. 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.

/S. R.W./
Examiner, Art Unit 2826

/TAN N TRAN/
Primary Examiner, Art Unit 2826
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Applicant(s) Hebert

Serial No. 13/415,384 AMENDMENT
Filing Date 3/8/2012 AND RESPONSE
Confirmation No. 5259 UNDER
Examiner Name WILSON, SCOTT R. 37C.F.R.§1.111

Group Art Unit

2826

Attorney Docket No.

125.288US02

Title: SINGLE DIE OUTPUT POWER STAGE USING TRENCH-GATE LOW-SIDE
AND LDMOS HIGH-SIDE MOSFETS, STRUCTURE AND METHOD

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

The Office Action mailed on September 29, 2014 has been reviewed. Please

amend the above-identified application as follows.

Remarks begin on page 2 of this paper.
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REMARKS
The Office Action mailed on September 29, 2014 has been reviewed. Claims 1-

20 are pending in this application.

Rejections Under 35 U.S.C. § 102
Claim 12 was rejected under pre-AlA 35 USC § 102(b) as being anticipated by
Kocon (U.S. Publication No. 2006/0231904). Applicant respectfully traverses this

rejection.

Claim 12 recites:

A method of forming a semiconductor device, the method
comprising:

forming a high-side transistor comprising a lateral diffusion
metal oxide semiconductor (LDMOS) device on a single semiconductor
die;

forming a low-side transistor comprising a trench-gate vertical
diffusion metal oxide semiconductor (VDMOS) device on the single
semiconductor die; and

forming a portion of a gate of the high-side transistor and a
portion of a gate of the low-side transistor from a single conductive
structure;

wherein forming the high-side transistor comprises:

forming a body region;

forming a body contact region in the body region; and

forming a trench-substrate-contact (TSC) through the body
contact region and the body region such that the TSC contacts a top
surface of the body contact region and a side of the body contact region.

Nothing in Kocon teaches or suggests all the limitations of claim 12. For
example, nothing in Kocon teaches or suggests “forming a trench-substrate-contact
(TSC) through the body contact region and the body region such that the TSC contacts a

top surface of the body contact region and a side of the body contact region.” In
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rejecting this limitation, the office action relies on sinker trench 70 of Kocon. However,
with respect to the sinker trench 70, Kocon states “Sinker trenches 70 are formed
adjacent to and/or through a portion of source regions 60 and heavier-doped regions 62
of each MOSFET 36, such that source regions 60 and heavier doped regions 62 form at
least part of the sidewalls of each sinker trench 70.” Col. 4 lines 54-58 (emphasis added).
Thus, Kocon explicitly states that the source region 60 and heavier-doped region 62 are
in contact with and form part of the sidewall of trench 70. Nothing in Kocon teaches or
suggests a TSC which “contacts a top surface of the body contact region” as claimed in
claim 12. Indeed, Kocon is completely silent with respect to this limitation. Therefore,

for at least the reasons stated above, claim 12 is not anticipated by Kocon.

Rejections Under 35 U.S.C. § 103

Claim 1 was rejected under pre-AIA 35 USC § 103(a) as being unpatentable over
Kocon (U.S. Publication No. 2006/0231904) in view of Bhalla et al. (U.S. Publication
No. 2009/0065861). Applicant respectfully traverses this rejection.

Claim 1 recites:

A method for forming a semiconductor device, the method
comprising:

forming, on a semiconductor die, a high-side transistor
comprising a lateral diffusion metal oxide semiconductor (LDMOS)
device;

forming, on the semiconductor die, a low-side transistor
comprising a trench-gate vertical diffusion metal oxide semiconductor
(VDMOS) device;

forming, on the semiconductor die, a portion of a gate of the
high-side transistor and a portion of a gate of the low-side transistor from
a single conductive structure; and

forming a high-side body region and a low-side body region via
an unmasked blanket body implant performed in both a layer of the high-
side transistor and a layer of the low-side transistor.
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Nothing in Kocon or Bhalla, taken alone or in combination, teaches or suggests
all the limitations of claim 1. For example, nothing in the cited references teaches or
suggests “forming a high-side body region and a low-side body region via an unmasked
blanket body implant performed in both a layer of the high-side transistor and a layer of
the low-side transistor.” The office action states that Kocon does not disclose this
limitation and relies on Figure 7 of Bhalla in asserting that Bhalla discloses “an
unmasked blanket body implant that may be performed in both the high-side transistor
and low-side transistor regions of a power MOS device.” Office Action pp. 3-4.

Applicant respectfully traverses this assertion. For example, in discussing Figure
7, paragraph [0044] of Bhalla explicitly states that the blanket implant 702 is used
“before the formation of the main body implant.” (emphasis added). Thus, the blanket
implant 702 depicted in Figure 7 is not the body implant as it is formed prior to the body
implant. Additionally, paragraph [0044] states “The optional modification shown in FIG.
7 may take place ... prior to applying the body block mask (FIG. 4K).” (emphasis
added). Thus, the step of Figure 7 occurs prior to forming the body region. Furthermore,
paragraph [0044] explicitly discusses the use of a mask to form the body regions. In
addition, with respect to Figure 4K, paragraph [0033] states “FIGS. 4K-4N illustrate the
formation of the source and the body. In FIG. 4K, a photoresist layer 450 is patterned on

the body surface using a body mask. The unmasked regions are implanted with body
dopants.” (emphasis added). Thus, Bhalla again explicitly discusses the use of a mask to
form the body region.

Therefore, nothing in the discussion of Figure 7 or elsewhere in Bhalla teaches or
suggests “forming a high-side body region and a low-side body region via an unmasked

blanket body implant performed in both a layer of the high-side transistor and a layer of

the low-side transistor.” Nothing in Kocon, taken alone or in combination, cures this
defect of Bhalla. Indeed, Kocon also explicitly discusses the use of masks to form the
body wells. See col. 8 lines 46-49. Therefore, for at least the reasons stated above, claim

1 is not obvious over Kocon in view of Bhalla.
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Claims 1, 6, 7, and 11 were rejected under pre-AlA 35 USC § 103(a) as being
unpatentable over Nakamura et al. (U.S. Publication No. 2005/0179472) in view of
Bhalla et al. (U.S. Publication No. 2009/0065861). Applicant respectfully traverses this
rejection.

Nothing in Nakamura or Bhalla teaches or suggests all the limitations of claim 1.
For example, nothing in Nakamura or Bhalla teaches or suggests “forming a high-side
body region and a low-side body region via an unmasked blanket body implant
performed in both a layer of the high-side transistor and a layer of the low-side
transistor.” In addressing this limitation, the office action relies on Figure 7 of Bhalla.
As discussed above, nothing in Figure 7 or elsewhere in Bhalla teaches or suggests an
unmasked blanket body implant to form high-side and low-side body regions. Nothing in
Nakamura cures this defect of Bhalla. Therefore, for at least the reasons stated above,
claim 1 is not obvious over Nakamura in view of Bhalla.

Claims 6, 7, and 11 depend from claim 1 and, thus, are allowable for at least the
same reasons as claim 1. Since Applicant believes these dependent claims are allowable
for at least the above reasons, further response to all rejections have not been put forth in
this response. Applicant, however, reserves the right to address said rejections if a

further response is filed.

Claims 12 and 15-17 were rejected under pre-AlA 35 USC § 103(a) as being
unpatentable over Nakamura et al. (U.S. Publication No. 2005/0179472) in view of
Bhalla et al. (U.S. Publication No. 2009/0065861). Applicant respectfully traverses this
rejection.

Nothing in Nakamura or Bhalla, taken alone or in combination, teaches or
suggests all the limitations of claim 12. For example, nothing in Nakamura or Bhalla
teaches or suggests “forming a portion of a gate of the high-side transistor and a portion

of a gate of the low-side transistor from a single conductive structure.” The office action
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asserts that the driver circuit 11 of Nakamura teaches this limitation. Office Action pg. 6.
Applicant respectfully traverses this assertion. For example, paragraph [0038] of
Nakamura states “a driver circuit 11 is connected with a gate of a high side MOS field-
effect transistor ... and a gate of a low side MOS field-effect transistor.” Thus, the driver
circuit is connected to the gates, but does not form a part of the gates. Indeed, Figures
2A and 2B of Nakamura clearly show that the low side FET is not even formed on the
same substrate as the driver circuit, as indicated by the dotted lines. See paragraphs
[0040] and [0050]. Furthermore, Nakamura discusses connecting the driver circuit to the
gates via wires. See, for example, paragraphs [0060] and [0065]. Thus, it is not
reasonable to interpret the driver circuit of Nakamura as forming a portion of the gate of
the high-side transistor and a portion of the gate of the low-side transistor. Nothing in
Bhalla cures this defect of Nakamura.

Therefore, for at least the reasons stated above, claim 12 is not obvious over
Nakamura in view of Bhalla. Claims 15-17 depend from claim 12 and, thus, are
allowable for at least the same reasons as claim 12. Since Applicant believes these
dependent claims are allowable for at least the above reasons, further response to all
rejections have not been put forth in this response. Applicant, however, reserves the right

to address said rejections if a further response is filed.

Allowable Subject Matter

Claims 2 and 3 were objected to as being dependent upon a rejected base claim,
but were indicated to be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.

Claim 4 was objected to as being dependent upon a rejected base claim, but was
indicated to be allowable if rewritten in independent form including all of the limitations

of the base claim and any intervening claims.
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Claim 5 was objected to as being dependent upon a rejected base claim, but was
indicated to be allowable if rewritten in independent form including all of the limitations

of the base claim and any intervening claims.

Claims 8-10 were objected to as being dependent upon a rejected base claim, but
were indicated to be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.

Claims 13 and 14 were objected to as being dependent upon a rejected base claim,
but were indicated to be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.

Claims 18-20 were objected to as being dependent upon a rejected base claim, but
were indicated to be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.
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CONCLUSION

Applicant respectfully submits that claims 1-20 are in condition for allowance and
notification to that effect is earnestly requested. If necessary, please charge any

additional fees or credit overpayments to Deposit Account No. 502432.

If the Examiner has any questions or concerns regarding this application, please

contact the undersigned at the telephone number listed below.

Respectfully submitted,

Date: December 19, 2014 /David N Fogg/
David N. Fogg
Reg. No. 35138

Attorneys for Applicant
Fogg & Powers LLC

4600 W 77% Street, Ste. 305
Minneapolis, MN 55435

T —(952) 465-0770

F —(952) 465-0771
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DETAILED ACTION

Claim Rejections - 35 USC § 102

(b) the invention was patented or described in a printed publication in this or a foreign country
or in public use or on sale in this country, more than one year prior to the date of application
for patent in the United States.

Claim 12 is rejected under pre-AlA 35 U.S.C. 102(b) as being anticipated by
Kocon (US 2006/0231904 A1). Kocon, Figures 1 and 2, discloses a method of forming
a semiconductor device, the method comprising: forming a high-side transistor (30)
comprising a lateral diffusion metal oxide semiconductor (LDMOS) device on a single
semiconductor die; forming a low-side transistor (34) comprising a trench-gate vertical
diffusion metal oxide semiconductor (VDMOS) device on the single semiconductor die
(paragraph [0029]); and forming a portion of a gate of the high-side transistor and a
portion of a gate of the low-side transistor from a single conductive structure, embodied
as forming high-side gate (50) and low-side gate (108) of Figure 6D from a conductive
material (paragraph [0037], “Conductive material, such as, for example, highly-doped
polysilicon, is disposed within the lined gate trenches 104 thereby forming gate
electrodes 108”).; wherein forming the high-side transistor comprises: forming a body
region; forming a body contact region in the body region; and forming a trench-
substrate-contact (TSC) (70) through the body contact region and the body region such
that the TSC contacts a top surface of the body contact region and a side of the body

contact region.
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Claim Rejections - 35 USC § 103
The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

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

Claim 1 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over
Kocon in view of Bhalla et al. (US 2009/0065861 A1)(Bhalla). Kocon, Figures 1 and 2,
discloses a method for forming a semiconductor device, the method comprising:
forming, on a semiconductor die, a high-side transistor (30) comprising a lateral
diffusion metal oxide semiconductor (LDMOS) device; forming, on the semiconductor
die, a low-side transistor (34) comprising a trench-gate vertical diffusion metal oxide
semiconductor (VDMOS) device (paragraph [0029]); and forming, on the semiconductor
die, a portion of a gate of the high-side transistor and a portion of a gate of the low-side
transistor from a single conductive structure, embodied as forming high-side gate (50)
and low-side gate (108) of Figure 6D from a conductive material (paragraph [0037],
“Conductive material, such as, for example, highly-doped polysilicon, is disposed within
the lined gate trenches 104 therby forming gate electrodes 108”). Kocon does not
disclose expressly forming a high-side body region and a low-side body region via an
unmasked blanket body implant performed in both a layer of the high-side transistor and

a layer of the low-side transistor. Bhalla, Figure 7, discloses (paragraph [0044]) an
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unmasked blanket body implant that may be performed in both the high-side transistor
and low-side transistor regions of a power MOS device, which may be a DC/DC
converter (paragraph [0002]). At the time of invention, it would have been obvious for
one of ordinary skill in the art to form a high-side body region and a low-side body
region via an unmasked blanket body implant of Bhalla in the method of formation of the
power MOS device of Kocon. The motivation would have been to change the body
profile in the body bottom region and enhance the breakdown voltage without noticeably
increasing the transistor on-resistance (Bhalla, paragraph [0044]). Therefore, it would
have been obvious to combine Kocon with Bhalla to obtain the method of claim 1.
Claims 1, 6, 7 and 11 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Nakamura et al. (US 2005/0179472 A1)(Nakamura) in view of Bhalla.
As to claim 1, Nakamura, Figure 16, discloses a method for forming a semiconductor
device, the method comprising: forming, on a semiconductor die (paragraph [0088]), a
high-side transistor (12) comprising a lateral diffusion metal oxide semiconductor
(LDMOS) device (shown on the right-hand-side of Figure 3); forming, on the
semiconductor die, a low-side transistor comprising a trench- gate vertical diffusion
metal oxide semiconductor (VDMOS) device (paragraph [0048]-[0049] and Figure 4),
and forming, on the semiconductor die, a portion of a gate of the high-side transistor
and a portion of a gate of the low-side transistor from a single conductive structure,
embodied as the driver circuit (11). Nakamura does not disclose expressly forming a
high-side body region and a low-side body regions via an unmasked blanket body

implant in a layer of the high-side transistor and a layer of the low-side transistor.
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Bhalla, Figure 7, discloses (paragraph [0044]) an unmasked blanket body implant that
may be performed in both the high-side transistor and low-side transistor regions of a
power MOS device, which may be a DC/DC converter (paragraph [0002]). At the time
of invention, it would have been obvious for one of ordinary skill in the art to form a high-
side body region and a low-side body region via an unmasked blanket body implant of
Bhalla in the method of formation of the power MOS device of Nakamura. The
motivation would have been to change the body profile in the body bottom region and
enhance the breakdown voltage without noticeably increasing the transistor on-
resistance (Bhalla, paragraph [0044]). Therefore, it would have been obvious to
combine Nakamura with Bhalla to obtain the method of claim 1.

As to claim 6, Nakamura, Figure 2A, discloses (Abstract and paragraph [0040])
that the low side FET may be formed on a semiconductor die, which may be considered
a first semiconductor die, and voltage converter controller circuitry (11) may be formed a
second semiconductor die different from the first semiconductor die and that the die
containing the voltage converter controller circuitry may be electrically coupled (13) with
the first semiconductor die.

As to claim 7, Nakamura, Figure 2A, discloses (paragraph [0047]) co-packaging
the first semiconductor die and the second semiconductor die into a single
semiconductor device (2)(“package”).

As to claim 11, Nakamura, Figure 3, discloses (paragraph [0045]) forming a
conductive contact within a trench to electrically couple a high-side transistor source (n*

region 35) and a high-side transistor body (neighboring p* region).
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Claim 12 and 15-17 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Nakamura in view of Bhalla. As to claim 12, Nakamura, Figure 16,
discloses a method for forming a semiconductor device, the method comprising:
forming, on a single semiconductor die (paragraph [0088]), a high-side transistor (12)
comprising a lateral diffusion metal oxide semiconductor (LDMOS) device (shown on
the right-hand-side of Figure 3); forming, on the semiconductor die, a low-side transistor
comprising a trench- gate vertical diffusion metal oxide semiconductor (VDMOS) device
(paragraph [0048]-[0049] and Figure 4), and forming a portion of a gate of the high-side
transistor and a portion of a gate of the low-side transistor from a single conductive
structure, embodied as the driver circuit (11). Nakamura does not disclose expressly
that forming the high-side transistor comprises: forming a body region; forming a body
contact region in the body region; and forming a trench-substrate-contact (TSC) through
the body contact region and the body region such that the TSC contacts a top surface of
the body contact region and a side of the body contact region. Bhalla, Figure 6B,
discloses an embodiment of a method of formation of a DMOS device, an example of
which may be a DC-DC converter (paragraph [0026]), comprising forming a body region
(N"), forming a body contact region (Figure 4P, element 470) in the body region, and
forming a trench-substrate-contact (TSC)(608) through the body contact region and the
body region such that the TSC contacts a top surface of the body contact region and a
side of the body contact region. At the time of invention, it would have been obvious to

form the TSC of Bhalla in the method of Nakamura. The motivation would have been to
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form a punch-through prevention layer (Bhalla, paragraph [0042]). Therefore, it would
have been obvious to combine Nakamura with Bhalla to obtain the method of claim 12.

As to claim 15, Bhalla, Figure 4U, discloses that forming the TSC comprises
forming the TSC such that the TSC electrically shorts a passivation layer (480), which is
within the scope of being a gate shield, for the high-side transistor to the substrate, the
TSC contacting the semiconductor substrate and the body contact region on all sides of
a portion of the TSC.

As to claim 16, Nakamura, Figure 2A, discloses (Abstract and paragraph [0040])
that the low side FET may be formed on a semiconductor die, which may be considered
a first semiconductor die, and voltage converter controller circuitry (11) may be formed a
second semiconductor die different from the first semiconductor die and that the die
containing the voltage converter controller circuitry may be electrically coupled (13) with
the first semiconductor die.

As to claim 17, Nakamura, Figure 2A, discloses (paragraph [0047]) co-packaging
the first semiconductor die and the second semiconductor die into a single

semiconductor device (2)(“package”).

Allowable Subject Matter
Claims 2 and 3 are objected to as being dependent upon a rejected base claim,
but would be allowable if rewritten in independent form including all of the limitations of

the base claim and any intervening claims. No prior art discloses the claimed method
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which forms from a single conductive structure a shield for the high-side transistor gate,
a contact to a floating guard ring, and a contact to the source of the low-side trench-gate
VDMOS transistor.

Claim 4 is objected to as being dependent upon a rejected base claim, but would
be allowable if rewritten in independent form including all of the limitations of the base
claim and any intervening claims. No prior art discloses the claimed method which
includes forming a conductive trench-source- contact structure which electrically shorts
a gate shield for the high-side LDMOS transistor gate to the substrate, which contacts
the semiconductor substrate, and which contacts a body contact on all sides of a portion
of the trench-source-contact structure.

Claim 5 is objected to as being dependent upon a rejected base claim, but would
be allowable if rewritten in independent form including all of the limitations of the base
claim and any intervening claims. No prior art discloses the claimed method which
forms contacts to the source and body regions of the high-side and low-side transistors,
and a high-side gate shield, all from a single conductive structure.

Claims 8-10 are objected to as being dependent upon a rejected base claim, but
would be allowable if rewritten in independent form including all of the limitations of the
base claim and any intervening claims. No prior art discloses the claimed method
where a single conductive structure forms a conductive trench contact and a gate shield
formed between a gate portion of the high-side LDMOS transistor and a structure

overlying the gate shield.
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Claims 13 and 14 are objected to as being dependent upon a rejected base
claim, but would be allowable if rewritten in independent form including all of the
limitations of the base claim and any intervening claims. No prior art discloses the
claimed method which forms from a single conductive structure a shield for the high-
side transistor gate, a contact to a floating guard ring, and a contact to the source of the
low-side trench-gate VDMOS transistor.

Claims 18-20 are objected to as being dependent upon a rejected base claim,
but would be allowable if rewritten in independent form including all of the limitations of
the base claim and any intervening claims. No prior art discloses the claimed method
where a single conductive structure forms a conductive trench contact and a gate shield
formed between a gate portion of the high-side LDMOS transistor and a structure

overlying the gate shield.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SCOTT R. WILSON whose telephone number is
(671)272-1925. The examiner can normally be reached on M, W, Th and M, Th 8:30-
4:30, alternate weeks..

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Davienne Monbleau can be reached on 571-272-1945. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.
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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.

Srw

/TAN N TRAN/
Primary Examiner, Art Unit 2826
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ldmos and vdmos and (shield or cover)

us-
PGPUB;
USPAT;
EPO; JPO;
DERWENT

OR

OFF

2011/07/30
19:54

S25

&3 and S24 and @pd>"20110415"

us-
PGPUB;
USPAT;
EPO; JPO;
DERWENT

OR

OFF

2011/07/30
19:54

S26

"12/471911"

us-
PGPUB;
USPAT;
EPO; JPO;
DERWENT

OR

OFF

2011/07/30
20:00

27

("7271470" "7566931" "7618896").pn.

us-
PGPUB;
USPAT;
EPO; JPO;
DERWENT

OR

OFF

2011/11/05
22:13

S28

12942

257/299,213,296,288,334,327,E21.002.ccls.

us-
PGPUB;
USPAT;
EPO; JPC;
DERWENT

OR

OFF

2011/12/13
10:51

S29

150

Idmos and vdmos and (shield or cover)

us-
PGPUB;
USPAT;
EPO; JPC;
DERWENT

OR

OFF

2011/12/13
10:51

S30

$28 and S29 and @pd>"20110730"

us-
PGPUB;
USPAT;
EPO; JPC;
DERWENT

OR

OFF

2011/12/13
10:51

S31

20585

257/299,213,296,288,334,327,E21.002.ccls.

438/238,239,270,271,386,399.ccls.

us-
PGPUB;
USPAT;
EPO; JPC;
DERWENT

OR

OFF

2011/12/13
10:51

S32

150

Idmos and vdmos and (shield or cover)

us-
PGPUB;
USPAT;
EPO; JPC;
DERWENT

OR

OFF

2011/12/13
10:51

S33

S31 and S32 and @pd>"20110730"

us-
PGPUB;
USPAT;
EPO; JPC;
DERWENT

OR

OFF

2011/12/13
10:51

S35

"13/415384"

us-
PGPUB;
USPAT;
EPO; JPO;

OR

ON

2013/07/24
14:40
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EAST Search History

P ! DERWENT | \ s t

S36 7 (body adj implant$5) same high-side same {US- OR ON 2013/07/24
low-side PGPUB; 16:32

USPAT;
EPO; JPO;
DERWENT

S37 43 "4924112".pn. us- OR ON 2013/07/24
PGPUB; 16:45
USPAT;
EPO; JPO;
DERWENT

S38 42 "6710439".pn. us- OR ON 2013/07/24
PGPUB; 16:46
USPAT;
EPO; JPO;
DERWENT

S39 43 "6700793".pn. us OR ON 2013/07/24
PGPUB; 16:52
USPAT,;
EPO; JPO;
DERWENT

$40 42 "20060231904" .pn. us OR ON 2013/07/24
PGPUB; 16:55
USPAT,;
EPO; JPO;
DERWENT

A1 42 "20040125573".pn. us- OR ON 2013/07/24
PGPUB; 17:09
USPAT,;
EPO; JPO;
DERWENT

HA2 42 "20060231904".pn. us OR ON 2013/07/24
PGPUB; 17:16
USPAT,;
EPO; JPC;
DERWENT

$43 {100 ("20050245020" | "20070158778" | us OR ON 2013/07/24
"20050179472" | "20080023825" | PGPUB; 17:30
"20090039394" | "20090072368" | USPAT;

"20100133644" | "6812782" | EPO; JPO;
"20090130799" | "20090283919" | DERWENT
"7732929" | "20060231904" |

"20050280163" | "20100140693" |

"5242841" | "7566931" | "20080203550" |
"20080268577" | "6933593" | "7800208" |
"20080023785" | "20080024102" |

"6700793" | "20020093094" | "7042730" |
"20090057869" | "20110024884" |

"20030098468" | "20040262678" |

"20100155837" | "7618896" |

"20070034942" | "20080246086" |

"6420780" | "20080017907" |

"20070195563" | "6130458" | "6710439" |

"7459750" | "20100155836" |

"20040125573" | "20070249092" |

"20090263947" | "20100155915" |

"4924112" | "B119159" | "7271470").PN.

A4 {47 ("20050245020" | "20070158778" | us OR ON 2013/07/24
"20050179472" | "20080023825" | PGPUB; 17:30
"20090039394" | "20090072368" | USPAT;

"20100133644" | "6812782" | EPO; JPO
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EAST Search History

"20090130799" | "20090283919" |
"7732929" | "20060231904" |
"20050280163" | "20100140693" |
"5242841" | "7566931" | "20080203550" |
"20080268577" | "6933593" | "7800208" |
"20080023785" | "20080024102" |
"6700793" | "20020093094" | "7042730" |
"20090057869" | "20110024884" |
"20030098468" | "20040262678" |
"20100155837" | "7618896" |
"20070034942" | "20080246086" |
"8420780" | "20080017907" |
"20070195563" | "6130458" | "6710439" |
"7459750" | "20100155836" |
"20040125573" | "20070249092" |
"20090263947" | "20100155915" |
"4924112" | "5119159" | "7271470").PN

"20090130799" | "20090283919" |
"7732929" | "20060231904" |
"20050280163" | "20100140693" |
"5242841" | "7566931" | "20080203550" |
"20080268577" | "6933593" | "7800208" |
"20080023785" | "20080024102" |
"6700793" | "20020093094" | "7042730" |
"20090057869" | "20110024884" |
"20030098468" | "20040262678" |
"20100155837" | "7618896" |
"20070034942" | "20080246086" |

A5 16 (body with blanket with implant) same us- OR ON 2013/07/25
((high-side or (high adj side)) same (low- {PGPUB; 09:47
side or (low adj side))) USPAT;
EPO; JPO
$46 19 (body with blanket with implant) and us- OR ON 2013/07/25
((high-side or (high adj side)) same (low- {PGPUB; 09:55
side or (low adj side))) USPAT;
EPO; JPO
S47 13 $46 not 45 Us- OR ON 2013/07/25
PGPUB; 09:55
USPAT;
EPO; JPO
548 ({41 "11/056346" Us- OR ON 2013/07/25
PGPUB; 10:02
USPAT;
EPO; JPO
$49 18 "11/900616" Us- OR ON 2013/07/25
PGPUB; 10:04
USPAT;
EPO; JPO
S50 {5 "12/005130" Us- OR ON 2013/07/25
PGPUB; 10:07
USPAT;
EPO; JPO
S51 y2 "20090065861".pn. Us- OR ON 2013/07/26
PGPUB; 10:01
USPAT;
EPO; JPO
DERWENT
S52 {8 (("20050245020" | "20070158778" | Us- OR ON 2013/07/26
"20050179472" | "20080023825" | PGPUB; 10:14
"20090039394" | "20090072368" | USPAT;
"20100133644" | "6812782" | EPO; JPO
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EAST Search History

"6420780" | "20080017907" |
"20070195563" | "6130458" | "6710439" |
"7459750" | "20100155836" |
"20040125573" | "20070249092" |
"20090263947" | "20100155915" |
"4924112" | "56119159" | "7271470").PN.)
and (shield with gate)

S53 i1 (("20050245020" | "20070158778" | Us- OR ON 2013/07/26
"20050179472" | "20080023825" | PGPUB; 10:16
"20090039394" | "20090072368" | USPAT;

"20100133644" | "6812782" | EPO; JPO
"20090130799" | "20090283919" |
"7732929" | "20060231904" |
"20050280163" | "20100140693" |
"5242841" | "7566931" | "20080203550" |
"20080268577" | "6933593" | "7800208" |
"20080023785" | "20080024102" |
"6700793" | "20020093094" | "7042730" |
"20090057869" | "20110024884" |
"20030098468" | "20040262678" |
"20100155837" | "7618896" |
"20070034942" | "20080246086" |
"6420780" | "20080017907" |
"20070195563" | "6130458" | "6710439" |
"7459750" | "20100155836" |
"20040125573" | "20070249092" |
"20090263947" | "20100155915" |
"4924112" | "5119159" | "7271470").PN.)
and (shield with gate) and (guard with
ring)

Sh4 {4664 iitransistor same (high-side or (high adj us- OR ON 2013/07/26
side)) same (low-side or (low adj side)) PGPUB; 10:30

USPAT;
EPO; JPO

Sh5 196 transistor same (high-side or (high adj us- OR ON 2013/07/26
side)) same (low-side or (low adj side)) and §PGPUB; 11:01
(shield with gate) USPAT;

EPO; JPO

S56 {15 transistor same (high-side or (high adj us- OR ON 2013/07/26
side)) same (low-side or (low adj side)) and §{PGPUB; 11:01
((shield with gate) same (high-side or (high jjUSPAT;
adj side))) EPO; JPO

S57 #24514 257/299,213,296,288,334,327,E21.002.ccls. {US- OR OFF 2013/07/27
438/238,239,270,271,386,399.ccls. PGPUB; 07:33

USPAT;
EPO; JPO;
DERWENT

S58 196 transistor same (high-side or (high adj us- OR ON 2013/07/27
side)) same (low-side or (low adj side)) and §PGPUB; 07:33
(shield with gate) USPAT;

EPO; JPO

859 {20 S58 and S57 Us- OR OFF 2013/07/27
PGPUB; 07:33
USPAT;
EPO; JPO;
DERWENT

S60 it "13/415384" Us- OR ON 2013/12/16
PGPUB; 15:24
USPAT;
EPO; JPO;
DERWENT
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EAST Search History

S61 i1 (body with blanket with implant) same us- OR ON 2013/12/18
((high-side or (high adj side)) same (low- {PGPUB; 14:05
side or (low adj side))) and USPAT;
@pd>"20130724" EPO; JPO
S62 113 (body with blanket with implant) and us- CR ON 2013/12/18
((high-side or (high adj side)) same (low- {PGPUB; 14:05
side or (low adj side))) and USPAT;
@pd>"20130724" EPO; JPO
S63 {27072 {{257/299,213,296,288,334,327,E21.002.ccls. §US- OR OFF 2013/12/18
438/238,239,270,271,386,399.ccls. PGPUB; 14:06
USPAT;
EPO; JPO;
DERWENT
S64 197 transistor same (high-side or (high adj us- OR ON 2013/12/18
side)) same (low-side or (low adj side)) and §PGPUB; 14:06
(shield with gate) USPAT;
EPO; JPO
S65 {0 S64 and S63 and @pd>"20130724" Us- OR OFF 2013/12/18
PGPUB; 14:06
USPAT;
EPO; JPO;
DERWENT
566 43 S61 862 Us- OR OFF 2013/12/18
PGPUB; 14:06
USPAT;
EPO; JPO;
DERWENT
S67 #6951 {(ldmos or (lateral with MOS$3)) and (vdmosijUS- OR OFF 2014/09/17
or ((vertical or trench) with MOS$3)) PGPUB; 11:00
USPAT;
EPO; JPO;
DERWENT
68 {179 (Idmos or (lateral with MOS$3)) and (vdmosiUS- OR OFF 2014/09/17
or ((vertical or trench) with MOS$3)) and PGPUB; 11:02
((common or single) with gate) and (high {USPAT;
adj side or high-side) and (low adj side or {{EPO; JPO;
low-side) DERWENT
S69 30488 1i257/299,213,296,288,334,327,E21.002.ccls. {US- OR OFF 2014/09/17
438/238,239,270,271,386,399.ccls. PGPUB; 11:03
USPAT,;
EPO; JPO;
DERWENT
S70 24 (Idmos or (lateral with MOS$3)) and (vdmosiUS- OR OFF 2014/09/17
or ((vertical or trench) with MOS$3)) and PGPUB; 11:03
((common or single) with gate) and (high {USPAT;
adj side or high-side) and (low adj side or {EPO; JPO;
low-side) and S69 DERWENT
S71 4105 (Idmos or (lateral with MOS$3)) and (vdmosijUS- OR OFF 2014/09/17
or ((vertical or trench) with MOS$3)) and PGPUB; 11:03
((common or single) with gate) and (high {jUSPAT;
adj side or high-side) and (low adj side or {EPO; JPO;
low-side) and " DC" DERWENT
S72 {58 ("6710439" | "20050245020" | Us- OR OFF 2014/09/17
"20070158778" | "5119159" | PGPUB; 11:35
"20060231904" | "20090072368" | USPAT;
"20100133644" | "20050179472" | EPO; JPO;
"20080023825" | "6812782" | DERWENT
"20050280163" | "20100140693" |
"5242841" | "7566931" | "6700793" |
"20050179472" | "20090039394" |
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EAST Search History

"20090057869" | "20080023785" |
"20080024102" | "20030098468" |
"20100155837" | "7459750" | "7618896" |
"4924112" | "20070249092" |
"20090263947" | "20100155915" |
"7271470").PN.

S73 {28 ("6710439" | "20050245020" | Us- OR OFF 2014/09/17
"20070158778" | "5119159" | PGPUB; 11:35
"20060231904" | "20090072368" | USPAT;

"20100133644" | "20050179472" | EPO; JPO

"20080023825" | "6812782" |
"20050280163" | "20100140693" |
"5242841" | "7566931" | "6700793" |
"20050179472" | "20090039394" |
"20090057869" | "20080023785" |
"20080024102" | "20030098468" |
"20100155837" | "7459750" | "7618896" |
"4924112" | "20070249092" |
"20090263947" | "20100155915" |
"7271470").PN.

S74 427 ("6710439" | "20050245020" | "6700793" | {US- OR OFF 2014/09/17
"20070158778" | "5119159" | PGPUB; 11:36
"20060231904" | "20090072368" | USPAT;

"20100133644" | "20050179472" | EPO; JPO

"20080023825" | "20080024102" |
"6812782" | "20050280163" |
"20100140693" | "20090039394" |
"20090057869" | "20030098468" |
"20100155837" | "7618896" |
"20080023785" | "4924112" | "7459750" |
"5242841" | "20070249092" |
"20090263947" | "20100155915" |
"20060231904" | "7271470").PN.

S75 28 S73 S74 Us- OR OFF 2014/09/17
PGPUB; 11:36
USPAT;
EPO; JPO

EAST Search History (I nterference)

Ref {iHits iSearch Query DBs i{iDefault iPlurals iTime

# Operator Stamp

S22 40 (voltage and converter and output and stage {{USPAT;{|OR OFF 2011/07/30
and semiconductor and die and high and side {UPAD 19:47

and Idmos and low and side and vdmos and
transistor).clm.

834 10 (voltage and converter and output and stage {{USPAT;{iOR OFF 2011/12/13
and semiconductor and die and high and side {{UPAD 10:52

and ldmos and low and side and vdmos and
transistor).clm.

9/17/2014 4:58:35 PM
C:\ Users\ swilson3\ Documents\ EAST\ Workspaces\ 13-415384 - DC-DC Converter
CON.wsp
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Doc code: RCEX PTO/SB/30EFS (07-09)

Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2C12. OMB 0651-0031
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 ccllection of information unless it contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | 4, 15384 Filing | 5412 03-08 Dockst Number |, »a81)502 Art 1 g6
Number Date (if applicable) Unit

First Named HEBERT Examiner Scott R. Wilson

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

[ ] Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[ ] Other

[ ] Enclosed

[] Amendment/Reply
|:| Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration(s}

[] Other

MISCELLANEOUS

|:| Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17{i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No 502432

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Patent Practitioner Signature

[] Applicant Signature

EFS - Web 2.1.15



Doc code: RCEX

Doc description: Request for Continued Examination (RCE)

PTO/SB/30EFS (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a ccllection of information unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature

/Jay Wahlquist/

Date (YYYY-MM-DD)

2014-03-04

Name

Jay A. Wahlquist

Registration Number

55705

This collection of information is required by 37 CFR 1.114. 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.8.C. 122 and 37 CFR 1.11 and 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 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.
If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

EFS - Web 2.1.15




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 submissicn 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.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

A record from this system of reccrds 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
negotiaticns.

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, toc whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

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).

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 Internaticnal Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

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)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
ar 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 authoerity of 44 U.S5.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 toc make
determinations about individuals.

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.

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 - Web 2.1.15




Electronic Patent Application Fee Transmittal

Application Number:

13415384

Filing Date:

08-Mar-2012

Title of Invention:

SINGLE DIE OUTPUT POWER STAGE USING TRENCH-GATE LOW-SIDE AND
LDMOS HIGH-SIDE MOSFETS, STRUCTURE AND METHOD

First Named Inventor/Applicant Name:

Francois Hebert

Filer:

Jay Alan Wahlquist/Jennifer Swanson

Attorney Docket Number: 125.288US02
Filed as Large Entity
Utility under 35 USC 111(a) Filing Fees
... . Sub-Total in
Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:




Sub-Total in

Description Fee Code Quantity Amount USD($)
Miscellaneous:
Request for Continued Examination 1801 1 1200 1200
Total in USD ($) 1200




Electronic Acknowledgement Receipt

EFS ID: 18359508

Application Number: 13415384

International Application Number:

Confirmation Number: 5259

SINGLE DIE OUTPUT POWER STAGE USING TRENCH-GATE LOW-SIDE AND

Title of Invention: LDMOS HIGH-SIDE MOSFETS, STRUCTURE AND METHOD

First Named Inventor/Applicant Name: Francois Hebert
Customer Number: 94108
Filer: Jay Alan Wahlquist/Jennifer Swanson
Filer Authorized By: Jay Alan Wahlquist
Attorney Docket Number: 125.288US02
Receipt Date: 04-MAR-2014
Filing Date: 08-MAR-2012
Time Stamp: 16:33:17
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Credit Card
Payment was successfully received in RAM $1200

RAM confirmation Number 3574

Deposit Account 502432
Authorized User FOGG, DAVID N.
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THE REPLY FILED 30 January 2014 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED
1. X The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of
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a) |:| The period for reply expires months from the mailing date of the final rejection.
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c) D A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed
within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier.
Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSE TO APPLICANT'S EIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f).
Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally
set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL
2. [] The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the
Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of
Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a).
AMENDMENTS

3. |z The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because
a) Xl They raise new issues that would require further consideration and/or search (see NOTE below);
b) |:| They raise the issue of new matter (see NOTE below);

c) |:| They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or

d) |:| They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: See Continuation Sheet. (See 37 CFR 1.116 and 41.33(a)).
4.[] The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5. |:| Applicant’s reply has overcome the following rejection(s):
6. |:| Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-
allowable claim(s).

7. |Z For purposes of appeal, the proposed amendment(s): (a) X will not be entered, or (b) [] will be entered, and an explanation of how the
new or amended claims would be rejected is provided below or appended.
AFFIDAVIT OR OTHER EVIDENCE

8. |:| A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

9. [ The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because
applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier
presented. See 37 CFR 1.116(e).

10. [ The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered
because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good
and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. [J The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/OTHER

12. [] The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

13. [J Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).
14. [] Other: .
STATUS OF CLAIMS
15. The status of the claim(s) is (or will be) as follows:
Claim(s) allowed:
Claim(s) objected to: 2-5,8-10,13,14 and 18-20.
Claim(s) rejected: 1,6,7,11,12 and 15-17.
Claim(s) withdrawn from consideration:

/TAN N TRAN/
Primary Examiner, Art Unit 2826

U.S. Patent and Trademark Office
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20140211
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Continuation of 3. NOTE: At least amended claim 1 raises new issues that will require further consideration and/or search.
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Confirmation No. 5259 PROCEDURE
Attorney Docket No. | 125.288US02
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Alexandria, VA 22313-1450

The Final Office Action mailed on December 27, 2013 has been reviewed.
Please amend the above-identified application as follows. This response is being
submitted with a petition for consideration under the After Final Consideration Pilot

rogram.
DONOT ENTSR: /gS‘.R.W./

Amendments to the Claims are reflected in the listing of claims that begins on page 2 of

this paper.

Remarks begin on page 10 of this paper.
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Amendments to the Claims:

This listing of claims will replace all prior versions and listings of claims in the

application:

Listing of claims:

1. (Currently Amended) A method for forming a semiconductor device, the
method comprising:

forming, on a semiconductor die, a high-side transistor comprising a
lateral diffusion metal oxide semiconductor (LDMOS) device;

forming, on the semiconductor die, a low-side transistor comprising a
trench-gate vertical diffusion metal oxide semiconductor (VDMOS) device;

forming, on the semiconductor die, a-single-conduective-structure-which
ferms-a portion of a gate of the high-side transistor and a portion of a gate of the

low-side transistor from a single conductive structure; and

forming a high-side body region and a low-side body region via

performing an unmasked blanket body implant performed in both a layer of the

high-side transistor and a layer of the low-side transistor tefermhigh-side-and

towe_side beds recions.

2. (Original) The method of claim 1 wherein the single conductive structure
is a first single conductive structure and the method further comprises:
etching a layer comprising a conductor to form a contact to the

semiconductor wafer section, a shield for the portion of the gate of the high-side
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transistor, a contact to a floating guard ring to the trench-gate VDMOS transistor,
and a contact to a source of the trench-gate VDMOS transistor from a second

single conductive structure.

3. (Original) The method of claim 2, further comprising etching a layer
comprising a conductor to form a drain contact to a drain of the high-side
LDMOS transistor, a source contact to a source of the trench-gate low-side
VDMOS transistor, a gate contact to the gate of the trench-gate low-side VDMOS
device, and a gate contact to the gate of the high-side transistor from a third single

conductive structure.

4. (Original) The method of claim 1, further comprising forming a
conductive trench-source-contact structure which electrically shorts a gate shield
for the high-side LDMOS transistor gate to the substrate, which contacts the
semiconductor substrate, and which contacts a body contact on all sides of a

portion of the trench-source-contact structure.

5. (Original) The method of claim 1 wherein the single conductive structure
is a first single conductive structure and the method further comprises forming a
second single conductive structure which forms:

a contact to a source region of the high-side transistor;
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a contact to a body region of the high-side transistor;

a contact to a source region of the low-side transistor;

a contact to a body region of the low-side transistor;

a gate shield for a transistor gate of the high-side transistor;

an electrical connection between the source and body of the high-side
device; and

an electrical connection between a drain of the low-side device and a

semiconductor substrate of the semiconductor die.

6. (Original) The method of claim 1, wherein the semiconductor die is a
first semiconductor die and the method further comprises:
providing a second semiconductor die different from the first
semiconductor die comprising voltage converter controller circuitry; and
electrically coupling the voltage converter controller circuitry with the

first semiconductor die.

7. (Original) The method of claim 6, further comprising co-packaging the
first semiconductor die and the second semiconductor die into a single

semiconductor device.
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8. (Original) The method of claim 1 wherein the single conductive structure
is a first single conductive structure and the method further comprises:
forming a conductive trench contact having at least a portion within a
trench in a semiconductor substrate;
forming at least one conductive gate portion of the LDMOS device; and
forming a gate shield interposed between the at least one conductive gate
portion of the LDMOS device and a structure which overlies the gate shield,
wherein the gate shield and the conductive trench contact are formed

from a second single conductive structure.

9. (Original) The method of claim 8 further comprising etching a layer
comprising a conductor to define:

a conductive drain interconnect electrically coupled to a drain of the
LDMOS device; and

a conductive source interconnect electrically coupled to a source of the
VDMOS device,

wherein the conductive drain interconnect and the conductive source

interconnect are formed from a third single conductive structure.

10. (Original) The method of claim 9, further comprising:
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electrically coupling a portion of the third single conductive structure
which forms the conductive drain interconnect to voltage in (VIN); and
electrically coupling a portion of the third single conductive structure

which forms the conductive source interconnect to ground.

11. (Original) The method of claim 1 further comprising forming a
conductive contact within a trench to electrically couple a high-side transistor

source and a high-side transistor body.

12. (Currently Amended) A method of forming a semiconductor device, the
method comprising:

forming a high-side transistor comprising a lateral diffusion metal oxide
semiconductor (LDMOS) device on a single semiconductor die;

forming a low-side transistor comprising a trench-gate vertical diffusion
metal oxide semiconductor (VDMOS) device on the single semiconductor die;
and

forming a-single-conduective-structure-which-forms a portion of a gate of
the high-side transistor and a portion of a gate of the low-side transistor from a

single conductive structure;

wherein forming the high-side transistor comprises:

forming a body region;
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forming a body contact region in the body region; and
forming a trench-substrate-contact (TSC) through the body contact
region and the body region such that the TSC contacts a top surface of the body

contact region and a side of the body contact region.

13. (Original) The method of claim 12 wherein the single conductive
structure 18 a first single conductive structure and the method further comprises:
forming a second single conductive structure which forms a contact to
the semiconductor wafer section, a shield for the portion of the gate of the high-
side transistor, a contact to a floating guard ring to the trench-gate VDMOS

transistor, and a contact to a source of the trench-gate VDMOS transistor.

14. (Original) The method of claim 13, further comprising:

forming a third single conductive structure which forms a drain contact
to a drain of the high-side LDMOS transistor, a source contact to a source of the
trench-gate low-side VDMOS transistor, and a gate contact to the trench-gate

low-side VDMOS device gate.

15. (Original) The method of claim 12, wherein forming the TSC comprises

forming the TSC such that the TSC electrically shorts a gate shield for the high-
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side transistor to the substrate, the TSC contacting the semiconductor substrate

and the body contact region on all sides of a portion of the TSC.

16. (Original) The method of claim 12, wherein the single semiconductor die
is a first semiconductor die and the method further comprising:

forming a second semiconductor die different from the first
semiconductor die comprising voltage converter controller circuitry electrically

coupled with the first semiconductor die.

17. (Original) The method of claim 16, further comprising co-packaging the
first semiconductor die and the second semiconductor die into a single

semiconductor device.

18. (Original) The method of claim 12 wherein the single conductive
structure 1s a first single conductive structure, and the method further comprises:
forming a conductive trench contact having at least a portion within a
trench within a semiconductor substrate;
forming at least one conductive gate portion of the LDMOS device; and
forming a gate shield interposed between the at least one conductive gate

portion of the LDMOS device and a structure which overlies the gate shield,
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wherein the gate shield and the conductive trench contact are a second

single conductive structure.

19. (Original) The method of claim 18 further comprising:

forming a conductive drain interconnect electrically coupled to a drain of
the LDMOS device; and

forming a conductive source interconnect electrically coupled to a source
of the VDMOS device,

wherein the conductive drain interconnect and the conductive source

interconnect are a third single conductive structure.

20. (Original) The method of claim 19, further comprising:
electrically coupling the conductive drain interconnect to voltage in
(VIN); and

electrically coupling the conductive source interconnect to ground.
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REMARKS
The Final Office Action mailed on December 27, 2013 has been reviewed.
Claims 1-20 are pending in this application. Claims 1 and 12 have been amended.
Support for these amendments can be found, for example, in paragraphs [0028]-[0030].

Thus, no new matter has been added through these amendments.

Rejections Under 35 U.S.C. § 103
Claims 1, 6, 7, and 11 were rejected under pre-AlA 35 USC § 103(a) as being
unpatentable over Nakamura et al. (U.S. Publication No. 2005/0179472) in view of
Bhalla et al. (U.S. Publication No. 2009/0065861). Applicant respectfully traverses this

rejection.

Claim 1, as amended, recites:

A method for forming a semiconductor device, the method
comprising:

forming, on a semiconductor die, a high-side transistor
comprising a lateral diffusion metal oxide semiconductor (LDMOS)
device;

forming, on the semiconductor die, a low-side transistor
comprising a trench-gate vertical diffusion metal oxide semiconductor
(VDMOS) device;

forming, on the semiconductor die, a-stngle-conductive-structure
whichforms-a portion of a gate of the high-side transistor and a portion of
a gate of the low-side transistor from a single conductive structure; and

forming a high-side body region and a low-side body region via
perferming an unmasked blanket body implant performed in both a layer
of the high-side transistor and a layer of the low-side transistor te-ferm

high-stde-and-low-side-bodyregions.

Claim 1 has been amended to clarify the scope of the claimed limitations by
making explicit what was previously at least implicit. In particular, claim 1 has been
amended to clarify that the portion of the gate of the high-side transistor and the gate of
the low-side transistor are formed from a single conductive structure. This was

reviously recited in claim 1 as “forming, on the semiconductor die, a single conductive
Yy
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structure which forms a portion of a gate” of the high and low side transistors. In
addressing this limitation, the Office Action relied on “horizontal and vertical lines above
the interlayer insulation film layer (38)” in Fig. 3 of Nakamura. (FOA pg. 2). In
particular, the Office Action asserted that “These wiring layers are within the scope of
being a single conductive structure, in that they are physically touching and electrically
conducting.” (FOA pg. 2).

Claim 1 has been amended to make explicit that the gates of the high and low side
devices are formed from a single conductive structure. Even if a wire which is in
physical contact with a transistor gate can be interpreted as forming a portion of the gate,
which Applicant does not concede, nothing in Fig. 3 or elsewhere of Nakamura teaches
or suggests a single conductive structure from which a portion of the gate of both the
high-side and the low-side devices are formed. Indeed, coupling wires to the gates does
not teach or suggest forming the gates of the high and low side devices from the wiring.
Additionally, even if physical contact of the wiring forms a portion of the gate in
Nakamura, separate wiring is used to couple the low-side gate to the driver circuit than is
used for the high-side gate. Otherwise, the low-side gate would be electrically coupled to
the high-side gate and the switching operation would be impaired, as understood by one
of skill in the art. Additionally, there is no teaching or suggestion in Nakamura that the
wiring for the low-side device and the wiring for the high-side were formed from a single
conductive structure. Thus, for at least the reasons stated above, nothing in the
discussion of wiring coupled to a gate of transistors in Nakamura teaches or suggests the
claimed “forming, on the semiconductor die, a portion of a gate of the high-side transistor
and a portion of a gate of the low-side transistor firom a single conductive structure.”

Furthermore, nothing in Nakamura or Bhalla teaches or suggests “forming a high-
side body region and a low-side body region via an unmasked blanket body implant
performed in both a layer of the high-side transistor and a layer of the low-side
transistor.” Thus, the amendment to claim 1 makes more explicit that the high-side body

region and the low-side body region are formed by performing an unmasked blanket
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body implant in both the high-side device and the low-side device. However, the blanket
implant in Bhalla, relied on in the Office Action, does not form a body region. For
example, paragraph [0044] of Bhalla states “The blanket implant is used to adjust epi
profile without resulting in polarity changing in the epi” and that the blanket implant is
formed “before the formation of the main body implant.” Since the blanket implant does
not result in a polarity change in the epi, it does not teach forming a body region in the
epi. Thus, even if combined with Nakamura, the blanket implant of Bhalla relied on in
the Office Action does not teach or suggest forming body regions in a high-side LDMOS
and in a low-side trench-gate VDMOS by performing an unmasked blanket implant in
both the LDMOS and the VDMOS.

For at least the reasons stated above, nothing in Nakamura and Bhalla, taken
alone or in combination, teaches or suggests all the claimed limitations of claim 1.
Claims 6, 7, and 11 depend from claim 1 and, thus, are allowable for at least the same
reasons as claim 1. Since Applicant believes these dependent claims are allowable for at
least the above reasons, further response to all rejections have not been put forth in this
response. Applicant, however, reserves the right to address said rejections if a further

response is filed.

Claims 12 and 15-17 were rejected under pre-AlA 35 USC § 103(a) as being
unpatentable over Nakamura et al. (U.S. Publication No. 2005/0179472) in view of
Bhalla et al. (U.S. Publication No. 2009/0065861). Applicant respectfully traverses this

rejection.

Claim 12, as amended, recites:

A method of forming a semiconductor device, the method
comprising:

forming a high-side transistor comprising a lateral diffusion
metal oxide semiconductor (LDMOS) device on a single semiconductor
die;
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forming a low-side transistor comprising a trench-gate vertical
diffusion metal oxide semiconductor (VDMOS) device on the single
semiconductor die; and

forming a-single-conductive-structure-whichforms a portion of a
gate of the high-side transistor and a portion of a gate of the low-side
transistor from a single conductive structure;

wherein forming the high-side transistor comprises:

forming a body region;

forming a body contact region in the body region; and

forming a trench-substrate-contact (TSC) through the body
contact region and the body region such that the TSC contacts a top
surface of the body contact region and a side of the body contact region.

Claim 12 has been amended similar to claim 1 to make more explicit that a
portion of the gate of the high-side transistor and the low-side transistor are formed from
a single conductive structure. As discussed above with respect to claim 1, nothing in
Nakamura teaches or suggests this limitation. Nothing in Bhalla cures this defect of
Nakamura. Therefore, for at least the reasons stated above, claim 12 is not obvious over
Nakamura in view of Bhalla.

Claims 15-17 depend from claim 12 and, thus, are allowable for at least the
reasons stated above. Since Applicant believes these dependent claims are allowable for
at least the above reasons, further response to all rejections have not been put forth in this
response. Applicant, however, reserves the right to address said rejections if a further
response is filed.

Allowable Subject Matter

Claims 2-5, 8-10, 13-14, and 18-20 were objected to as being dependent upon a
rejected base claim, but were indicated to be allowable if rewritten in independent form

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

Applicant respectfully submits that claims 1-20 are in condition for allowance and
notification to that effect is earnestly requested. If necessary, please charge any

additional fees or credit overpayments to Deposit Account No. 502432.

If the Examiner has any questions or concerns regarding this application, please

contact the undersigned at the telephone number listed below.

Respectfully submitted,

Date: January 29, 2014 /David N Fogg/

David N. Fogg
Reg. No. 35138

Attorneys for Applicant
Fogg & Powers LLC

5810 W. 78" Street, Ste. 100
Minneapolis, MN 55439

T —(952) 465-0770

F —(952) 465-0771
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REMARKS
The Final Office Action mailed on December 27, 2013 has been reviewed.
Claims 1-20 are pending in this application. Claims 1 and 12 have been amended.
Support for these amendments can be found, for example, in paragraphs [0028]-[0030].

Thus, no new matter has been added through these amendments.

Rejections Under 35 U.S.C. § 103
Claims 1, 6, 7, and 11 were rejected under pre-AlA 35 USC § 103(a) as being
unpatentable over Nakamura et al. (U.S. Publication No. 2005/0179472) in view of
Bhalla et al. (U.S. Publication No. 2009/0065861). Applicant respectfully traverses this

rejection.

Claim 1, as amended, recites:

A method for forming a semiconductor device, the method
comprising:

forming, on a semiconductor die, a high-side transistor
comprising a lateral diffusion metal oxide semiconductor (LDMOS)
device;

forming, on the semiconductor die, a low-side transistor
comprising a trench-gate vertical diffusion metal oxide semiconductor
(VDMOS) device;

forming, on the semiconductor die, a-stngle-conductive-structure
whichforms-a portion of a gate of the high-side transistor and a portion of
a gate of the low-side transistor from a single conductive structure; and

forming a high-side body region and a low-side body region via
perferming an unmasked blanket body implant performed in both a layer
of the high-side transistor and a layer of the low-side transistor te-ferm

high-stde-and-low-side-bodyregions.

Claim 1 has been amended to clarify the scope of the claimed limitations by
making explicit what was previously at least implicit. In particular, claim 1 has been
amended to clarify that the portion of the gate of the high-side transistor and the gate of
the low-side transistor are formed from a single conductive structure. This was

reviously recited in claim 1 as “forming, on the semiconductor die, a single conductive
Yy
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structure which forms a portion of a gate” of the high and low side transistors. In
addressing this limitation, the Office Action relied on “horizontal and vertical lines above
the interlayer insulation film layer (38)” in Fig. 3 of Nakamura. (FOA pg. 2). In
particular, the Office Action asserted that “These wiring layers are within the scope of
being a single conductive structure, in that they are physically touching and electrically
conducting.” (FOA pg. 2).

Claim 1 has been amended to make explicit that the gates of the high and low side
devices are formed from a single conductive structure. Even if a wire which is in
physical contact with a transistor gate can be interpreted as forming a portion of the gate,
which Applicant does not concede, nothing in Fig. 3 or elsewhere of Nakamura teaches
or suggests a single conductive structure from which a portion of the gate of both the
high-side and the low-side devices are formed. Indeed, coupling wires to the gates does
not teach or suggest forming the gates of the high and low side devices from the wiring.
Additionally, even if physical contact of the wiring forms a portion of the gate in
Nakamura, separate wiring is used to couple the low-side gate to the driver circuit than is
used for the high-side gate. Otherwise, the low-side gate would be electrically coupled to
the high-side gate and the switching operation would be impaired, as understood by one
of skill in the art. Additionally, there is no teaching or suggestion in Nakamura that the
wiring for the low-side device and the wiring for the high-side were formed from a single
conductive structure. Thus, for at least the reasons stated above, nothing in the
discussion of wiring coupled to a gate of transistors in Nakamura teaches or suggests the
claimed “forming, on the semiconductor die, a portion of a gate of the high-side transistor
and a portion of a gate of the low-side transistor firom a single conductive structure.”

Furthermore, nothing in Nakamura or Bhalla teaches or suggests “forming a high-
side body region and a low-side body region via an unmasked blanket body implant
performed in both a layer of the high-side transistor and a layer of the low-side
transistor.” Thus, the amendment to claim 1 makes more explicit that the high-side body

region and the low-side body region are formed by performing an unmasked blanket
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body implant in both the high-side device and the low-side device. However, the blanket
implant in Bhalla, relied on in the Office Action, does not form a body region. For
example, paragraph [0044] of Bhalla states “The blanket implant is used to adjust epi
profile without resulting in polarity changing in the epi” and that the blanket implant is
formed “before the formation of the main body implant.” Since the blanket implant does
not result in a polarity change in the epi, it does not teach forming a body region in the
epi. Thus, even if combined with Nakamura, the blanket implant of Bhalla relied on in
the Office Action does not teach or suggest forming body regions in a high-side LDMOS
and in a low-side trench-gate VDMOS by performing an unmasked blanket implant in
both the LDMOS and the VDMOS.

For at least the reasons stated above, nothing in Nakamura and Bhalla, taken
alone or in combination, teaches or suggests all the claimed limitations of claim 1.
Claims 6, 7, and 11 depend from claim 1 and, thus, are allowable for at least the same
reasons as claim 1. Since Applicant believes these dependent claims are allowable for at
least the above reasons, further response to all rejections have not been put forth in this
response. Applicant, however, reserves the right to address said rejections if a further

response is filed.

Claims 12 and 15-17 were rejected under pre-AlA 35 USC § 103(a) as being
unpatentable over Nakamura et al. (U.S. Publication No. 2005/0179472) in view of
Bhalla et al. (U.S. Publication No. 2009/0065861). Applicant respectfully traverses this

rejection.

Claim 12, as amended, recites:

A method of forming a semiconductor device, the method
comprising:

forming a high-side transistor comprising a lateral diffusion
metal oxide semiconductor (LDMOS) device on a single semiconductor
die;
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forming a low-side transistor comprising a trench-gate vertical
diffusion metal oxide semiconductor (VDMOS) device on the single
semiconductor die; and

forming a-single-conductive-structure-whichforms a portion of a
gate of the high-side transistor and a portion of a gate of the low-side
transistor from a single conductive structure;

wherein forming the high-side transistor comprises:

forming a body region;

forming a body contact region in the body region; and

forming a trench-substrate-contact (TSC) through the body
contact region and the body region such that the TSC contacts a top
surface of the body contact region and a side of the body contact region.

Claim 12 has been amended similar to claim 1 to make more explicit that a
portion of the gate of the high-side transistor and the low-side transistor are formed from
a single conductive structure. As discussed above with respect to claim 1, nothing in
Nakamura teaches or suggests this limitation. Nothing in Bhalla cures this defect of
Nakamura. Therefore, for at least the reasons stated above, claim 12 is not obvious over
Nakamura in view of Bhalla.

Claims 15-17 depend from claim 12 and, thus, are allowable for at least the
reasons stated above. Since Applicant believes these dependent claims are allowable for
at least the above reasons, further response to all rejections have not been put forth in this
response. Applicant, however, reserves the right to address said rejections if a further
response is filed.

Allowable Subject Matter

Claims 2-5, 8-10, 13-14, and 18-20 were objected to as being dependent upon a
rejected base claim, but were indicated to be allowable if rewritten in independent form

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

Applicant respectfully submits that claims 1-20 are in condition for allowance and
notification to that effect is earnestly requested. If necessary, please charge any

additional fees or credit overpayments to Deposit Account No. 502432.

If the Examiner has any questions or concerns regarding this application, please

contact the undersigned at the telephone number listed below.

Respectfully submitted,

Date: January 29, 2014 /David N Fogg/

David N. Fogg
Reg. No. 35138

Attorneys for Applicant
Fogg & Powers LLC

5810 W. 78" Street, Ste. 100
Minneapolis, MN 55439

T —(952) 465-0770

F —(952) 465-0771
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DETAILED ACTION

Response to Arguments

Applicant's arguments filed 18 September 2013 have been fully considered but
they are not persuasive. Applicant states that “nothing in Nakamura teaches or
suggests that the driver circuit 11 forms a portion of a gate of both the high-side
transistor and the low-side transistor. “, and that “the driver circuit is connected to a gate
of each transistor, but the driver circuit is not part of the gate.” The prior rejection relied
on Nakamura to teach “a single conductive structure which forms a portion of a gate of
the high side transistor and a portion of a gate of the low side transistor.” Nakamura,
Figure 3, shows a physical cross section of the formation of the driver circuit (11) and
high side FET (12), with a single conductive structure shown represented by horizontal
and vertical lines above the interlayer insulation film layer (38). In an actual device, the
conductive structure would comprise wiring layers formed above the interlayer insulation
film layer. These wiring layers are within the scope of being a single conductive
structure, in that they are physically touching and electrically conducting. The single
conductive structure would form a portion of the gate, where, for example, the single
conductive structure touched a particular gate, for example, gate (37).

Applicant further argues that, “Thus, the driver circuit 11 cannot be part of the
gate of the low-side switching element since it is not formed on the same substrate as

the low-side element. “ As pointed out in the rejection, Nakamura Figure 16, shows the
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high side element, the low side element and the conductive structure, embodied as
driver circuit (11) all on the same substrate, within the dotted line (paragraph [0088]).
Applicant argues that “Thus, Nakamura teaches that it is not advisable to place a
vertical trench type MOSFET on the same substrate as the high side switching
element.” Nakamura, paragraph [0048], reads “Since the low side switching element 13
has a large influence on the conduction loss, the element is desired to have a low on-
state resistance. Therefore, as the low side switching element 13, used is a discrete
element, for example, a vertical MOSFET such as a trench type MOS field-effect
transistor (hereinafter referred to as "trench MOSFET"). This is because a trench
MOSFET has an on-slate resistance lower than that of a lateral MOSFET formed of a
power IC, if the withstand voltage is about 30V. In such a case, forming the trench
MOSFET and the high side switching element on the same semiconductor substrate is
not advisable, since it complicates the process. (emphasis added) The trench MOSFET
is a MOSFET having a trench gate structure in which a gate electrode is buried in a
trench formed in a semiconductor layer and the semiconductor layer on side walls of the
trench is used as a channel. A vertical MOSFET is a MOSFET in which a current
passes from the front surface to the rear surface of the semiconductor substrate.” In
other words, when Nakamura refers to "In such a case", it is referring to a withstand
voltage of about 30V. If the withstand voltage is less than 30V, Nakamura teaches the
ability of forming the low-side transistor (13) as a VDMOS, and teaches formation of the
low-side transistor (13) on the same substrate as the high-side transistor, in the

embodiment of Figure 16.
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Applicants argues that “Thus, the blanket implant discussed in paragraph [0044]
is within a single device. Nothing in Bhalla teaches or suggests performing an
unmasked blanket body implant which covers both a high-side device and a low-side
device.”. The teaching of Bhalla was relied on to disclose an unmasked blanket body
implant for whatever device is formed in the die, in one case a high side device, and in
another case, a low side device. Nakamura alone teaches forming a high side device
and low side device on the same die.

Applicant states that “Nothing in Bhalla, taken alone or in combination with
Nakamura, teaches or suggests the ability to perform an unmasked blanket implant
which covers both the high-side device and the low-side device as claimed in claim 1. “
Since Bhalla teaches performing an unmasked blanket implant in a high side device and
a low side device, and since Nakamura teaches forming a high side device and low side
device on a common die, the combination teaches performing an unmasked blanket
implant in a high side device and low side device formed on a common die. The
motivation would be change the body profile in the body bottom region and enhance the
breakdown voltage without noticeably increasing the transistor on-resistance (Bhalla,
paragraph [0044]).

Applicant makes substantially similar arguments regarding claims 12-20,

therefore substantially similar responses apply.

Claim Rejections - 35 USC § 103
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The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

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

Claims 1, 6, 7 and 11 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Nakamura et al. (US 2005/0179472 A1)(Nakamura) in view of Bhalla
et al. (US 2009/0065861 A1)(Bhalla). As to claim 1, Nakamura, Figure 16, discloses a
method for forming a semiconductor device, the method comprising: forming, on a
semiconductor die (paragraph [0088]), a high-side transistor (12) comprising a lateral
diffusion metal oxide semiconductor (LDMOS) device (shown on the right-hand-side of
Figure 3); forming, on the semiconductor die, a low-side transistor comprising a trench-
gate vertical diffusion metal oxide semiconductor (VDMOS) device (paragraph [0048]-
[0049] and Figure 4), and forming, on the semiconductor die, a single conductive
structure, embodied as the driver circuit (11), which forms a portion of a gate of the
high-side transistor and a portion of a gate of the low-side transistor. Nakamura does
not disclose expressly performing an unmasked blanket body implant in a layer of the
high-side transistor and a layer of the low-side transistor to form high-side and low-side
body regions. Bhalla, Figure 7, discloses (paragraph [0044]) an unmasked blanket body
implant that may be performed in both the high-side transistor and low-side transistor
regions of a power MOS device, which may be a DC/DC converter (paragraph [0002]).
At the time of invention, it would have been obvious for one of ordinary skill in the art to

perform the unmasked blanket body implant of Bhalla in the method of formation of the
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power MOS device of Nakamura. The motivation would have been to change the body
profile in the body bottom region and enhance the breakdown voltage without noticeably
increasing the transistor on-resistance (Bhalla, paragraph [0044]). Therefore, it would
have been obvious to combine Nakamura with Bhalla to obtain the method of claim 1.

As to claim 6, Nakamura, Figure 2A, discloses (Abstract and paragraph [0040])
that the low side FET may be formed on a semiconductor die, which may be considered
a first semiconductor die, and voltage converter controller circuitry (11) may be formed a
second semiconductor die different from the first semiconductor die and that the die
containing the voltage converter controller circuitry may be electrically coupled (13) with
the first semiconductor die.

As to claim 7, Nakamura, Figure 2A, discloses (paragraph [0047]) co-packaging
the first semiconductor die and the second semiconductor die into a single
semiconductor device (2)(“package”).

As to claim 11, Nakamura, Figure 3, discloses (paragraph [0045]) forming a
conductive contact within a trench to electrically couple a high-side transistor source (n*
region 35) and a high-side transistor body (neighboring p* region).

Claim 12 and 15-17 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Nakamura in view of Bhalla. As to claim 12, Nakamura, Figure 16,
discloses a method for forming a semiconductor device, the method comprising:
forming, on a single semiconductor die (paragraph [0088]), a high-side transistor (12)
comprising a lateral diffusion metal oxide semiconductor (LDMOS) device (shown on

the right-hand-side of Figure 3); forming, on the semiconductor die, a low-side transistor
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comprising a trench- gate vertical diffusion metal oxide semiconductor (VDMOS) device
(paragraph [0048]-[0049] and Figure 4), and forming a single conductive structure,
embodied as the driver circuit (11), which forms a portion of a gate of the high-side
transistor and a portion of a gate of the low-side transistor. Nakamura does not
disclose expressly that forming the high-side transistor comprises: forming a body
region; forming a body contact region in the body region; and forming a trench-
substrate-contact (TSC) through the body contact region and the body region such that
the TSC contacts a top surface of the body contact region and a side of the body
contact region. Bhalla, Figure 6B, discloses an embodiment of a method of formation of
a DMOS device, an example of which may be a DC-DC converter (paragraph [0026]),
comprising forming a body region (N°), forming a body contact region (Figure 4P,
element 470) in the body region, and forming a trench-substrate-contact (TSC)(608)
through the body contact region and the body region such that the TSC contacts a top
surface of the body contact region and a side of the body contact region. At the time of
invention, it would have been obvious to form the TSC of Bhalla in the method of
Nakamura. The motivation would have been to form a punch-through prevention layer
(Bhalla, paragraph [0042]). Therefore, it would have been obvious to combine
Nakamura with Bhalla to obtain the method of claim 12.

As to claim 15, Bhalla, Figure 4U, discloses that forming the TSC comprises
forming the TSC such that the TSC electrically shorts a passivation layer (480), which is

within the scope of being a gate shield, for the high-side transistor to the substrate, the
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TSC contacting the semiconductor substrate and the body contact region on all sides of
a portion of the TSC.

As to claim 16, Nakamura, Figure 2A, discloses (Abstract and paragraph [0040])
that the low side FET may be formed on a semiconductor die, which may be considered
a first semiconductor die, and voltage converter controller circuitry (11) may be formed a
second semiconductor die different from the first semiconductor die and that the die
containing the voltage converter controller circuitry may be electrically coupled (13) with
the first semiconductor die.

As to claim 17, Nakamura, Figure 2A, discloses (paragraph [0047]) co-packaging
the first semiconductor die and the second semiconductor die into a single

semiconductor device (2)(“package”).

Allowable Subject Matter

Claims 2 and 3 are objected to as being dependent upon a rejected base claim,
but would be allowable if rewritten in independent form including all of the limitations of
the base claim and any intervening claims. No prior art discloses the claimed method
which forms from a single conductive structure a shield for the high-side transistor gate,
a contact to a floating guard ring, and a contact to the source of the low-side trench-gate
VDMOS transistor.

Claim 4 is objected to as being dependent upon a rejected base claim, but would

be allowable if rewritten in independent form including all of the limitations of the base
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claim and any intervening claims. No prior art discloses the claimed method which
includes forming a conductive trench-source- contact structure which electrically shorts
a gate shield for the high-side LDMOS transistor gate to the substrate, which contacts
the semiconductor substrate, and which contacts a body contact on all sides of a portion
of the trench-source-contact structure.

Claim 5 is objected to as being dependent upon a rejected base claim, but would
be allowable if rewritten in independent form including all of the limitations of the base
claim and any intervening claims. No prior art discloses the claimed method which
forms contacts to the source and body regions of the high-side and low-side transistors,
and a high-side gate shield, all from a single conductive structure.

Claims 8-10 are objected to as being dependent upon a rejected base claim, but
would be allowable if rewritten in independent form including all of the limitations of the
base claim and any intervening claims. No prior art discloses the claimed method
where a single conductive structure forms a conductive trench contact and a gate shield
formed between a gate portion of the high-side LDMOS transistor and a structure
overlying the gate shield.

Claims 13 and 14 are objected to as being dependent upon a rejected base
claim, but would be allowable if rewritten in independent form including all of the
limitations of the base claim and any intervening claims. No prior art discloses the
claimed method which forms from a single conductive structure a shield for the high-
side transistor gate, a contact to a floating guard ring, and a contact to the source of the

low-side trench-gate VDMOS transistor.
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Claims 18-20 are objected to as being dependent upon a rejected base claim,
but would be allowable if rewritten in independent form including all of the limitations of
the base claim and any intervening claims. No prior art discloses the claimed method
where a single conductive structure forms a conductive trench contact and a gate shield
formed between a gate portion of the high-side LDMOS transistor and a structure

overlying the gate shield.

Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the mailing date of this final action.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SCOTT R. WILSON whose telephone number is
(571)272-1925. The examiner can normally be reached on M-F 8:30-4:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Julio Maldonado can be reached on 571-272-1864. 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.

Srw

/TAN N TRAN/
Primary Examiner, Art Unit 2826
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Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

The Office Action mailed on August 6, 2013 has been reviewed. Please amend

the above-identified application as follows.

Remarks begin on page 2 of this paper.
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REMARKS

The Office Action mailed on August 6, 2013 has been reviewed. Claims 1-20 are

pending in this application.

Rejections Under 35 U.S.C. § 103
Claims 1, 6, 7 and 11 were rejected under pre-AlA 35 USC § 103(a) as being
unpatentable over Nakamura et al. (U.S. Publication No. 2005/0179472) in view of
Bhalla et al. (U.S. Publication No. 2009/0065861). Applicant respectfully traverses this

rejection.

Claim 1 recites:

A method for forming a semiconductor device, the method
comprising:

forming, on a semiconductor die, a high-side transistor comprising
a lateral diffusion metal oxide semiconductor (LDMOS) device;

forming, on the semiconductor die, a low-side transistor
comprising a trench-gate vertical diffusion metal oxide semiconductor
(VDMOS) device;

forming, on the semiconductor die, a single conductive structure
which forms a portion of a gate of the high-side transistor and a portion of
a gate of the low-side transistor; and

performing an unmasked blanket body implant in a layer of the
high-side transistor and a layer of the low-side transistor to form high-side
and low-side body regions.

Nothing in the cited references teaches or suggests all the claimed limitations of
claim 1. For example, nothing in the cited references, taken alone or in combination,
teaches or suggests “forming, on the semiconductor die, a single conductive structure
which forms a portion of a gate of the high-side transistor and a portion of a gate of the
low-side transistor.” In addressing this limitation, the Examiner relied on the driver
circuit 11 of Nakamura. However, nothing in Nakamura teaches or suggests that the
driver circuit 11 forms a portion of a gate of both the high-side transistor and the low-
side transistor. For example, with respect to the driver circuit, Nakamura states “a driver

circuit 11 is connected with a gate of a high side MOS fiecld-effect transistor (hereinafter
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referred to as "high side switching element") 12 and a gate of a low side MOS field-effect
transistor (hereinafter referred to as "low side switching element") 13.” Para. [0038]
(emphasis added). In other words, the driver circuit is connected to a gate of each
transistor, but the driver circuit is not part of the gate.

Indeed, the driver circuit shown in Figures 2A and 2B is not formed on the same
substrate as the low-side transistor 13. For example, paragraph [0040] of Nakamura
states “the driver circuit 11 and the high side switching element 12 are formed on the
same semiconductor substrate 1, shown by an enclosed dotted line.” Figures 2A and 2B
clearly show the low-side switching element outside the dotted lines. Thus, the driver
circuit 11 cannot be part of the gate of the low-side switching element since it is not
formed on the same substrate as the low-side element.

Furthermore, Nakamura teaches away from forming a low-side VDMOS on the
same semiconductor die as a high-side LDMOS. In particular, Nakamura states “as the
low side switching element 13, used is a discrete element, for example, a vertical
MOSFET such as a trench type MOS field-effect transistor ... In such a case, forming the
trench MOSFET and the high side switching element on the same semiconductor

substrate is not advisable, since it complicates the process.” Para. [0048]. Thus,

Nakamura teaches that it is not advisable to place a vertical trench type MOSFET on the
same substrate as the high side switching element. Indeed, in the only embodiment of
Nakamura that includes a low-side device and a high-side device on the same substrate,
“the low side switching element 13 is formed of a lateral MOS ficld-effect transistor” as
shown in Figure 16. Para. [0090] (emphasis added).

Thus, nothing in Nakamura teaches or suggests forming a low-side VDMOS on
the same semiconductor die as a high-side LDMOS or “a single conductive structure
which forms a portion of a gate of the high-side transistor and a portion of a gate of the
low-side transistor.” Nothing in Bhalla cures the above defects in Nakamura.

In addition, nothing in Bhalla or Nakamura, taken alone or in combination,

teaches or suggests “performing an unmasked blanket body implant in a layer of the
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high-side transistor and a layer of the low-side transistor to form high-side and low-side
body regions.” As recited in claim 1, the high-side transistor and the low-side transistor
are formed on the same semiconductor die. Additionally, the unmasked blanket body
implant is performed in both the high-side device and the low-side device. Thus, in order
to be an unmasked blanket body implant, the implant is performed in both the high-side
transistor and the low-side transistor without a separate mask over one of the transistors.
In other words, the high-side body region and the low-side body region are formed by the
same unmasked blanket body implant which covers both the high-side transistor and the
low-side transistor as opposed to using separate masks and implants for each of the high-
side and low-side transistors. For example, as stated in paragraph [0029] of the present
application “This implant is self-aligned as no separate mask is needed.” Similarly, as
stated in paragraph [0030] of the present application, “This can eliminate the need for a
separate mask step to form each device.”

In addressing this limitation, the Examiner relied on paragraph [0044] and Fig. 7
of Bhalla. However, nothing in the cited passage or elsewhere in Bhalla teaches or
suggests performing an unmasked blanket body implant in both a high-side transistor and
a low-side transistor. In particular, cach of Figures 1A-1F, 4A-4U, and 7 depict a single
DMOS device. For example, Bhalla states “FIGS. 1A-1F illustrate several double-
diffused metal oxide semiconductor (DMOS) device embodiments;” “FIGS. 4A-4V are
device cross-sectional views illustrating in detail an example fabrication process used for
fabricating an MOS device;” and “FIGS. 7-10 illustrate optional modifications to the
fabrication process.” Bhalla paragraphs [0006], [0009], and [0011]. Similarly, Figure 2
of Bhalla depicts a high side FET device 201 and a low side FET device 207. Paragraph
[0026] of Bhalla states that “Low side device 207 can be implemented using devices such
as 100, 102, or 104 shown in FIGS. 1A-1F.” In other words, Figures 1A-1F, 4A-4U, and
7 each depict a single device. Thus, the blanket implant discussed in paragraph [0044] is
within a single device. Nothing in Bhalla teaches or suggests performing an unmasked

blanket body implant which covers both a high-side device and a low-side device.
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Nothing in the combination of Nakamura and Bhalla cures the defect of Bhalla.
In particular, a combination of Nakamura and Bhalla would at best suggest a process of
masking the high-side device while performing a blanket implant in the low-side device,
or vice versa. Nothing in Bhalla, taken alone or in combination with Nakamura, teaches
or suggests the ability to perform an unmasked blanket implant which covers both the
high-side device and the low-side device as claimed in claim 1.

Claims 6, 7 and 11 depend from claim 1 and, thus, are allowable for at least the
reasons stated above. Since Applicant believes these dependent claims are allowable for
at least the above reasons, further response to all rejections have not been put forth in this
response. Applicant, however, reserves the right to address said rejections if a further

response is filed.

Claims 12 and 15-17 were rejected under pre-AlA 35 USC § 103(a) as being
unpatentable over Nakamura et al. (U.S. Publication No. 2005/0179472) in view of
Bhalla et al. (U.S. Publication No. 2009/0065861). Applicant respectfully traverses this
rejection.

Claim 12 recites:

A method of forming a semiconductor device, the method comprising:

forming a high-side transistor comprising a lateral diffusion metal oxide
semiconductor (LDMOS) device on a single semiconductor die;

forming a low-side transistor comprising a trench-gate vertical diffusion metal
oxide semiconductor (VDMOS) device on the single semiconductor die; and

forming a single conductive structure which forms a portion of a gate of the high-
side transistor and a portion of a gate of the low-side transistor;

wherein forming the high-side transistor comprises:

forming a body region;

forming a body contact region in the body region; and

forming a trench-substrate-contact (TSC) through the body contact region and the
body region such that the TSC contacts a top surface of the body contact region and a
side of the body contact region.



AMENDMENT AND RESPONSE PAGE 6
Serial No.: 13/415,384

Filing Date: 3/8/2012 Attorney Docket No. 125.288US02
Title: SINGLE DIE OUTPUT POWER STAGE USING TRENCH-GATE LOW-SIDE AND
LDMOS HIGH-SIDE MOSFETS, STRUCTURE AND METHOD

Nothing in Nakamura or Bhalla, taken alone or in combination teaches or
suggests all the claimed limitations of claim 12. As discussed above with respect to
claim 1, nothing in Nakamura or Bhalla teaches or suggests forming a low-side VDMOs
on the same semiconductor die as a high-side LDMOS or forming a single conductive
structure which forms part of a gate of both the high-side device and the low-side device.
Therefore, for at least the reasons stated above with respect to claim 1, nothing in
Nakamura or Bhalla teaches or suggests “forming a low-side transistor comprising a
trench-gate vertical diffusion metal oxide semiconductor (VDMOS) device on the single
semiconductor die;” or “forming a single conductive structure which forms a portion of a
gate of the high-side transistor and a portion of a gate of the low-side transistor.”
Therefore, claim 12 is not obvious over Nakamura in view of Bhalla.

Claims 15-17 depend from claim 12 and, thus, are allowable for at least the
reasons stated above. Since Applicant believes these dependent claims are allowable for
at least the above reasons, further response to all rejections have not been put forth in this
response. Applicant, however, reserves the right to address said rejections if a further

response is filed.

Allowable Subject Matter
Applicant thanks the Examiner for the indication that claims 2-5, 8-10, 13-14, and

18-20 would be allowable if rewritten in independent form including all of the limitations

of the base claim and any intervening claims.



AMENDMENT AND RESPONSE PAGE 7
Serial No.: 13/415,384

Filing Date: 3/8/2012 Attorney Docket No. 125.288US02
Title: SINGLE DIE OUTPUT POWER STAGE USING TRENCH-GATE LOW-SIDE AND
LDMOS HIGH-SIDE MOSFETS, STRUCTURE AND METHOD

CONCLUSION

Applicant respectfully submits that claims 1-20 are in condition for allowance and
notification to that effect is earnestly requested. If necessary, please charge any

additional fees or credit overpayments to Deposit Account No. 502432.

If the Examiner has any questions or concerns regarding this application, please

contact the undersigned at the telephone number listed below.

Respectfully submitted,

Date: September 18, 2013 /David N Fogg/
David N. Fogg
Reg. No. 35138

Attorneys for Applicant
Fogg & Powers LLC

5810 W. 78" Street, Ste. 100
Minneapolis, MN 55439

T —(952) 465-0770

F —(952) 465-0771
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DETAILED ACTION

Claim Rejections - 35 USC § 103
The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

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

Claims 1, 6, 7 and 11 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Nakamura et al. (US 2005/0179472 A1)(Nakamura) in view of Bhalla
et al. (US 2009/0065861 A1)(Bhalla). As to claim 1, Nakamura, Figure 16, discloses a
method for forming a semiconductor device, the method comprising: forming, on a
semiconductor die (paragraph [0088]), a high-side transistor (12) comprising a lateral
diffusion metal oxide semiconductor (LDMOS) device (shown on the right-hand-side of
Figure 3); forming, on the semiconductor die, a low-side transistor comprising a trench-
gate vertical diffusion metal oxide semiconductor (VDMOS) device (paragraph [0048]-
[0049] and Figure 4), and forming, on the semiconductor die, a single conductive
structure, embodied as the driver circuit (11), which forms a portion of a gate of the
high-side transistor and a portion of a gate of the low-side transistor. Nakamura does
not disclose expressly performing an unmasked blanket body implant in a layer of the
high-side transistor and a layer of the low-side transistor to form high-side and low-side
body regions. Bhalla, Figure 7, discloses (paragraph [0044]) an unmasked blanket body

implant that may be performed in both the high-side transistor and low-side transistor
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regions of a power MOS device, which may be a DC/DC converter (paragraph [0002]).
At the time of invention, it would have been obvious for one of ordinary skill in the art to
perform the unmasked blanket body implant of Bhalla in the method of formation of the
power MOS device of Nakamura. The motivation would have been to change the body
profile in the body bottom region and enhance the breakdown voltage without noticeably
increasing the transistor on-resistance (Bhalla, paragraph [0044]). Therefore, it would
have been obvious to combine Nakamura with Bhalla to obtain the method of claim 1.

As to claim 6, Nakamura, Figure 2A, discloses (Abstract and paragraph [0040])
that the low side FET may be formed on a semiconductor die, which may be considered
a first semiconductor die, and voltage converter controller circuitry (11) may be formed a
second semiconductor die different from the first semiconductor die and that the die
containing the voltage converter controller circuitry may be electrically coupled (13) with
the first semiconductor die.

As to claim 7, Nakamura, Figure 2A, discloses (paragraph [0047]) co-packaging
the first semiconductor die and the second semiconductor die into a single
semiconductor device (2)(“package”).

As to claim 11, Nakamura, Figure 3, discloses (paragraph [0045]) forming a
conductive contact within a trench to electrically couple a high-side transistor source (n*
region 35) and a high-side transistor body (neighboring p* region).

Claim 12 and 15-17 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Nakamura in view of Bhalla. As to claim 12, Nakamura, Figure 16,

discloses a method for forming a semiconductor device, the method comprising:
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forming, on a single semiconductor die (paragraph [0088]), a high-side transistor (12)
comprising a lateral diffusion metal oxide semiconductor (LDMOS) device (shown on
the right-hand-side of Figure 3); forming, on the semiconductor die, a low-side transistor
comprising a trench- gate vertical diffusion metal oxide semiconductor (VDMOS) device
(paragraph [0048]-[0049] and Figure 4), and forming a single conductive structure,
embodied as the driver circuit (11), which forms a portion of a gate of the high-side
transistor and a portion of a gate of the low-side transistor. Nakamura does not
disclose expressly that forming the high-side transistor comprises: forming a body
region; forming a body contact region in the body region; and forming a trench-
substrate-contact (TSC) through the body contact region and the body region such that
the TSC contacts a top surface of the body contact region and a side of the body
contact region. Bhalla, Figure 6B, discloses an embodiment of a method of formation of
a DMOS device, an example of which may be a DC-DC converter (paragraph [0026]),
comprising forming a body region (N°), forming a body contact region (Figure 4P,
element 470) in the body region, and forming a trench-substrate-contact (TSC)(608)
through the body contact region and the body region such that the TSC contacts a top
surface of the body contact region and a side of the body contact region. At the time of
invention, it would have been obvious to form the TSC of Bhalla in the method of
Nakamura. The motivation would have been to form a punch-through prevention layer
(Bhalla, paragraph [0042]). Therefore, it would have been obvious to combine

Nakamura with Bhalla to obtain the method of claim 12.
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As to claim 15, Bhalla, Figure 4U, discloses that forming the TSC comprises
forming the TSC such that the TSC electrically shorts a passivation layer (480), which is
within the scope of being a gate shield, for the high-side transistor to the substrate, the
TSC contacting the semiconductor substrate and the body contact region on all sides of
a portion of the TSC.

As to claim 16, Nakamura, Figure 2A, discloses (Abstract and paragraph [0040])
that the low side FET may be formed on a semiconductor die, which may be considered
a first semiconductor die, and voltage converter controller circuitry (11) may be formed a
second semiconductor die different from the first semiconductor die and that the die
containing the voltage converter controller circuitry may be electrically coupled (13) with
the first semiconductor die.

As to claim 17, Nakamura, Figure 2A, discloses (paragraph [0047]) co-packaging
the first semiconductor die and the second semiconductor die into a single

semiconductor device (2)(“package”).

Allowable Subject Matter
Claims 2 and 3 are objected to as being dependent upon a rejected base claim,
but would be allowable if rewritten in independent form including all of the limitations of
the base claim and any intervening claims. No prior art discloses the claimed method

which forms from a single conductive structure a shield for the high-side transistor gate,
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a contact to a floating guard ring, and a contact to the source of the low-side trench-gate
VDMOS transistor.

Claim 4 is objected to as being dependent upon a rejected base claim, but would
be allowable if rewritten in independent form including all of the limitations of the base
claim and any intervening claims. No prior art discloses the claimed method which
includes forming a conductive trench-source- contact structure which electrically shorts
a gate shield for the high-side LDMOS transistor gate to the substrate, which contacts
the semiconductor substrate, and which contacts a body contact on all sides of a portion
of the trench-source-contact structure.

Claim 5 is objected to as being dependent upon a rejected base claim, but would
be allowable if rewritten in independent form including all of the limitations of the base
claim and any intervening claims. No prior art discloses the claimed method which
forms contacts to the source and body regions of the high-side and low-side transistors,
and a high-side gate shield, all from a single conductive structure.

Claims 8-10 are objected to as being dependent upon a rejected base claim, but
would be allowable if rewritten in independent form including all of the limitations of the
base claim and any intervening claims. No prior art discloses the claimed method
where a single conductive structure forms a conductive trench contact and a gate shield
formed between a gate portion of the high-side LDMOS transistor and a structure
overlying the gate shield.

Claims 13 and 14 are objected to as being dependent upon a rejected base

claim, but would be allowable if rewritten in independent form including all of the
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limitations of the base claim and any intervening claims. No prior art discloses the
claimed method which forms from a single conductive structure a shield for the high-
side transistor gate, a contact to a floating guard ring, and a contact to the source of the
low-side trench-gate VDMOS transistor.

Claims 18-20 are objected to as being dependent upon a rejected base claim,
but would be allowable if rewritten in independent form including all of the limitations of
the base claim and any intervening claims. No prior art discloses the claimed method
where a single conductive structure forms a conductive trench contact and a gate shield
formed between a gate portion of the high-side LDMOS transistor and a structure

overlying the gate shield.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SCOTT R. WILSON whose telephone number is
(671)272-1925. The examiner can normally be reached on M-F 8:30-4:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Julio Maldonado can be reached on 571-272-1864. The fax phone number

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

Srw

/TAN N TRAN/
Primary Examiner, Art Unit 2826
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This collection of information is required by 37 CFR 1.97 and 1.98. 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 collecticn is estimated to take 1 hour 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.
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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 infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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
hegotiations.

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.

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 informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).

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.

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.5.C. 181) and for review pursuant to the Atemic Energy Act (42 U.S.C. 218(¢c)).

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.

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.5.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.

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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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
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National Stage of an International Application under 35 U.S.C. 371
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CONFIRMATION NO. 5259
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000000055203275
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Title:SINGLE DIE OUTPUT POWER STAGE USING TRENCH-GATE LOW-SIDE AND LDMOS HIGH-SIDE
MOSFETS, STRUCTURE AND METHOD

Publication No.US-2012-0171817-A1
Publication Date:07/05/2012

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
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Hebert
Art Unit

Examiner Name

Attorney Dacket Number 125.288U802

If you wish to add additional Foreign Patent Document citaticn information please click the Add button ~ Add

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
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1 EUROPEAN PATENT OFFICE, "EUROPEAN SEARCH REPORT", mailed 6/1/2012, Published in: EP []

2 KOREAN INTELLECTUAL PROPERTY OFFICE, "Notice of Allowance", 5/15/2012, Page(s) 1-3 []

If you wish to add additional non-patent literature document citation information please click the Add button  Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 602. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.
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Application Number 13415384

Filing Date 2012-03-08

INFORMATION DISCLOSURE

First Named Inventor | Hebert

STATEMENT BY APPLICANT

.. Art Unit
( Not for submission under 37 CFR 1.99)

Examiner Name

Attorney Dacket Number 125.288U802

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of informaticn contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

[] A certification statement is not submitted herewith.

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

Signature Jay Wahlquist/ Date (YYYY-MM-DD) 2012-06-15

Name/Print Wahlquist, Jay A. Registration Number 55705

This collection of information is required by 37 CFR 1.97 and 1.98. 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 collecticn is estimated to take 1 hour 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.
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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 infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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
hegotiations.

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.

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 informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).

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.

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.5.C. 181) and for review pursuant to the Atemic Energy Act (42 U.S.C. 218(¢c)).

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.

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.5.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.

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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Applicant(s) Hebert

Serial No. 13/415,384

Filing Date 3/8/2012 CERTIFICATION
STATEMENT

Group Art Unit

Examiner Name

Confirmation No. 5259

Attorney Docket No. | 125.288US02

Title: SINGLE DIE OUTPUT POWER STAGE USING TRENCH-GATE LOW-SIDE AND
LDMOS HIGH-SIDE MOSFETS, STRUCTURE AND METHOD

Applicant respectfully states that:

[ ]  That cach item of information contained in the information disclosure statement
was first cited in any communication from a foreign patent office in a counterpart
application and that this communication was not received by any individual
designated in § 1.56(c) more than thirty days prior to the filing of the information

disclosure statement.

[x]  That cach item of information contained in the information disclosure statement
was first cited in any communication from a foreign patent office in a counterpart
foreign application not more than three months prior to the filing of the

information disclosure statement.

If the Examiner has any questions or concerns regarding this application, please contact

the undersigned at 952-465-0770.

Respectfully submitted,
/Jay Wahlquist/

Jay A. Wahlquist
Reg. No. 55705

Date: June 15, 2012

Attorneys for Applicant

Fogg & Powers LLC

5810 W. 78" St. Ste 100

Minneapolis, MN 55439

T —-(952)465-0770 | F —(952) 465-0771
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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)
Francois Hebert, San Mateo, CA;
Assignment For Published Patent Application
INTERSIL AMERICAS INC., Milpitas, CA
Power of Attorney: The patent practitioners associated with Customer Number 94108

Domestic Priority data as claimed by applicant
This application is a CON of 12/471,911 05/26/2009
which claims benefit of 61/140,610 12/23/2008
and claims benefit of 61/162,232 03/20/2009

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
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Title

SINGLE DIE OUTPUT POWER STAGE USING TRENCH-GATE LOW-SIDE AND LDMOS
HIGH-SIDE MOSFETS, STRUCTURE AND METHOD

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 USPTO 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-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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
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the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best

country in the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov
APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
13/415,384 03/08/2012 Francois Hebert 125.288US02
CONFIRMATION NO. 5259
94108 POA ACCEPTANCE LETTER
Fogg & Powers LLC/Intersil Americas LLC

5810 W. 78th Street

IR L A R
Minneapolis, MN 55439 000000053344923

Date Mailed: 03/28/2012

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/08/2012.

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.

/dpham/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Doc code: IDS
Doc description: Information Disclosure Statement (ID3) Filed

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
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 contains a valid OMB control number.
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