Case 6:22-0v-00L05-ADA  Document 38 Filed 0B/02/22 Page 1ol l

AQO 120 (Rev. 08/103%

O Mail Stop 8 REPORT ON THE
’ Bireetor of the U.8. Patent and Trademark OGifice FILING OR DETERMINATION (OF AN
P.O. Box 1458 ACTION REGARDING APATENT OR
Alexandria, VA 22313-145¢ TRADEMARK
In Compliance with 35 U.8.C. § 290 and/or 15 U.5.C. § 1116 vou are hereby advised that a court action has been
filed in the U.S. District Court Wastarn District of Texas, Waco Division on the following
[ Trademarks or - [ Patents. ([ the patent action tvolves 33 U.S.C. § 292
DOCKET NO. DATE FILED U8, BISTRICT COURT
6:22-cv-00105 172712022 Western District of Texas, Waco Division
PLAINTIFF DEFENDANT

GREENTHREAD, LLC INTEL CORPORATION, DELL INC.. AND DELL

TECHNOQLOGIES INC .,

1 8,421,195 4/16/2043 GREENTHREAD, LLC
2 8,180,502 111772015 GREENTHREAD, LLC
310,510,842 12/1772018 GREENTHREAD, LLC
4 10,734 481 8/4/2020 GREENTHREAD, LLC
5 44,421,222 8/14/2021 GREENTHREAD, LLC

In the above—cntitled case, the following patent(s) trademark(s) have been included:

DATE INCLUDED WNCLUDED BY
i Amendment [ Answer 3 Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT e T e D & A AT
TRADEMARK NGO, R TRADEMARK HOLDER OF PATENT OR TRADEMARK.
1 11,316,014 4/28/2022 GREENTHREAD, LLC
3
4
5

inthe above-—euntitled case, the following decision has been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy I—Upon initiation ¢f action, mail thic copy to Director  Copy 3—Upon termination of action, mail this copy te Birector
Copy 2-—Upon filing document adding patent(s), ranil this copy to Birector  Copy 4—Case file copy  Greenthread Ex. 2074, p. 1 of 167
Semiconductor v. Greenthread



Case 6:22-ov-00105-A0A Document 3 Fied OLZ7/22 Page 1of L

b

AQO 120 (Rev. 08/103%

O WMiail Stop 8 REPORT ON THE
’ Birector of the U.S. Patent and Trademark Oifice FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1456 TRADEMARK

In Compliance with 35 U.8.C. § 290 and/or 15 U.5.C. § 1116 vou are hereby advised that a court action has been
filed in the U.S. Dustrict Count Western District of Texas, Waco Division on the folowing

) Trademarks or - [ Patems. ([ the patent action invoives 33 (.80, § 292.);

DOCEET NO. DATE FILED U8 DISTRICT COURT
6:22-cv-00105 112772022 Western District of Texas, Waco Division
PLAINTIFF DEFENDANT
GREENTHREAD, LLC INTEL CORPORATION, DELL INC., AND DELL

TECHNOQLOGIES INC .,

1 8,421,195 4/16/2043 GREENTHREAD, LLC
2 8,180,502 111772015 GREENTHREAD, LLC
310,510,842 12/1772018 GREENTHREAD, LLC
4 10,734 481 8/4/2020 GREENTHREAD, LLC
5 44,421,222 8/14/2021 GREENTHREAD, LLC

In the above—cntitled case, the following patent(s) trademark(s) have been included:

DATE INCLUDED WNCLUDED BY
1 Amendment [ Answer 3 Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT e T e D & A
TRADEMARK NGO, R TRADEMARK HOLDER OF PATENT OR TRADEMARK.
i
3
4
5

inthe above-—euntitled case, the following decision has been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy I—Upon initiation ¢f action, mail thic copy to Director  Copy 3—Upon termination of action, mail this copy te Birector
Copy 2-—Upon filing document adding patent(s), raail this copy to Birector  Copy 4—Case file copy  Greenthread Ex. 2074, p. 2 of 167
Semiconductor v. Greenthread



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.USPLO. g0V
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/515,584 10/16/2014 G.R. Mohan Rao GRTD.01.01.DV3
CONFIRMATION NO. 6755
40672 POWER OF ATTORNEY NOTICE
LAW OFFICE OF BILL NAIFEH
PO BOX 803423

IR I IR
DALLAS, TX 75380 00000013001660

Date Mailed: 11/26/2021

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/17/2021.
* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/mteklemichael/

page 1 of 1

Greenthread Ex. 2074, p. 3 of 167
Semiconductor v. Greenthread



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 oV
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/515,584 10/16/2014 G.R. Mohan Rao GRTD60-32613
CONFIRMATION NO. 6755
25883 POA ACCEPTANCE LETTER
MUNCK WILSON MANDALA L.L.P

P.O. Drawer 800889

Ay A
DALLAS, TX 75380

Date Mailed: 11/26/2021

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/17/2021.

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.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/mteklemichael/

page 1 of 1

Greenthread Ex. 2074, p. 4 of 167
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PTO/AA/B1A (02-15)

Approved for use through 03/31/2021. OMB 0551-0035

.5, Patent and Trademark Office; US. DEPARTMENT OF COMMERCE

Under the Panerwark Reduction Act of 1995 no persans are sequired to respond to a collegtion of information unless itdisplays a valid OMB controf number

PATENT - POWER OF ATTORNEY Potent Number 8,180,502
OR fesue Date 11372018
REVOCATION OF POWER OF ATTORNEY |~ SRS
WITH A NEW POWER OF ATTORNEY DEVICES WITH GRADED
AND

DOPANT REGIONS
\ CHANGE OF CORRESPONDENCE ADDRESS py————— Y

First Named tnventor

Attorney Dockat No.

! hereby revoke all previous powers of attorney given inthe above-identified patent.

Q A Power of Attorney is submitted herewith,

. R i hereby appoint Practitioner{s) assoviated with the Tustamer Number identified in the box at right a5 my/four

attorney{s} or agent(s) with respect to the patent identified above, and to transact all business in the United
States Patent and Trademark Office connected therewith:

OR

Q i hereby appoint Practitioner{s) named below as myfour attorney{s) or agent{s) with respect to the patent identified above, and to transact
all business in the United States Patent and Trademark Office connectead therewith:

Practitones{s) Namne

25883

Registration Number

Piease recognize or change the correspondence sddress for the ahove-identified patent to:

Q The sddress associated with the above-identified Customer Number,
O

The address associated with the Customer Number identified in the box at right:
OR

‘ Fivm ar
e individuaf Name

Address

25883

City | state !
Country
Telephone

[ zip |

S

§am the:

Appi’vcanL
OR

m‘ Paternt cwner.
Statement under 37 CFR 3.73{c) {Form PTQ/AIA/56) submitted herswith or filed on
SIGNATURE of Applicant or Patent Owner
.. Date SwiT2
v Telephone |214-728-8244

Sighature
Name
Title snd Company

Phiifip John
NMANAGER, Craenthraad, U.C

NQTE: Signatures of all the applicants or patent owners of the entire interast or their reprasentative(s) are required. if more than ene sighature
is raquired, submit multiple forms, check the box below, and identify the total number of forms submitted in the blank below.

D A total of

Thig collection of infarmation is required by 27 CFR 1,31, 1.32, and 1.33. The information is required to obtsin or retain s benefit by the pubiic, which s to update
{and by the USPTQ o process) the file of a patent or reexamination proceeding. Confidantiaiity i governed by 35 U.5.C 122 snd 37 CFR 1.14. This collection s
astimated to take 3 minutes to complate, incuding gathering, prepering, and sbmitting the completed application form ta the LSPTO. Time wilt vary depending
upan the individuat case. Ay comments on the amount of time you requirs to complete this form and/or suggestions for reducing this burden, should be sent to
the Chief tnfarmation Officer, .S, Patent and Trademark Offfce, U.5. Bepartment of Commarce, P.0, 8aK 1450, Alexandria, VA 22313-1450, DO NOT SEND FERS OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.Q. Bax 1450, Slexangdsia, V& 33313-1450.

if vou need assistance in completing the form, coli 1-2800-PT0-9188 end select upticn 2.

forms are submitted.

Greenthread Ex. 2074, p. 5 of 167
Semiconductor v. Greenthread



Electronic Acknowledgement Receipt

EFS ID: 44300575
Application Number: 14515584
International Application Number:
Confirmation Number: 6755

Title of Invention:

SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS

First Named Inventor/Applicant Name:

G.R. Mohan Rao

Customer Number:

40672

Filer:

Gregory Michael Howison

Filer Authorized By:

Attorney Docket Number:

GRTD.01.01.DV3

Receipt Date: 17-NOV-2021
Filing Date: 16-0CT-2014
Time Stamp: 12:24:59

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Ml.l":l. 'Pages
Number Message Digest | Part/.zip| (ifappl.)
120464
1 Assignee showing of ownership per 37 GRT32613373STMT.pdf o 3
CFR3.73
156a9c5e4675d5f3d8487727fb9a57b7571
e0741
Greenthread Ex. 2074 p. 6 of 167
Warnings: Semiconductor v. Greenthrg¢ad




Information:

1057190
2 Power of Attorney GRT32613POEAC:fANGEADDEX no 1
p 67795a2934169e27acf8058a9d473154387|
88960
Warnings:
Information:
Total Files Size (in bytes): 1177654

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.

Greenthread Ex. 2074, p. 7 of 167
Semiconductor v. Greenthread



PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. 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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: Greenthread, LLC

Application No./Patent No.: 9,190,502 Filed/Issue Date: _11-17-2015

Titled: SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS

Greenthread, LLC _a Limited Liability Company

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

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. |Z] The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 035630 , Frame 0391 , or for which a copy
thereof is attached.

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

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

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

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

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 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. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Greenthrgad Ex. 2074, p. 8 of 167
on <.

If you need assistance in completing the form, call 1-800-PT0-9199 and select (@gmlconductor v. Greenthread



PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. 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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~~ ,Frame__ , orforwhich a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~~ ,Frame__ , orforwhich a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

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

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

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

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

/Gregory M. Howison, Reg. #30646/ November 17, 2021
Signature Date

Gregory M. Howison 30,646

Printed or Typed Name Title or Registration Number

[Page 2 of 2]

Greenthread Ex. 2074, p. 9 of 167
Semiconductor v. Greenthread



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.

Greenthread Ex. 2074, p. 10 of 167
Semiconductor v. Greenthread



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 oV
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/515,584 10/16/2014 G.R. Mohan Rao GRTD.01.01.DV3
CONFIRMATION NO. 6755
40672 IMPROPER CPOA LETTER
LAW OFFICE OF BILL NAIFEH

PO BOX 803423

IR LRI TR
DALLAS, TX 75380 000000129113255

Date Mailed: 10/15/2021

NOTICE REGARDING POWER OF ATTORNEY

This is in response to the power of attorney filed 10/07/2021. The power of attorney in this application is not
accepted for the reason(s) listed below:

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

/zabraha/

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

25883

MUNCK WILSON MANDALA L.L.P
P.O. Drawer 800889

DALLAS, TX 75380

UNITED STATES

reenthread Ex. 2074, p. 11 of 167

page 1 of 1 Semiconductor v. Greenthread



PTO/AIA/BLA {02-15)

Appraved for use through 03/31/2021. OMB 0651-0035

U5, Patent and Tredemark Office; U S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act.of 1935 na persens are required to respand to a collection of nformation untess it displavs a2 valid OMB cositral numner

" PATENT - POWER OF ATTORNEY atem e 9,190,502
OR issue Date 11-17-2015
First N d fnvent
REVOCATION OF POWER OF ATTORNEY > domen e’ |G.R. Mohan RAD

Tile SEMICONDUCTOR
WITH A NEW POWER OF ATTORNEY DEVICES WITH GRADED

AND DOPANT REGIONS
\_ CHANGE OF CORRESPONDENCE ADDRESS [ iiorey bociat N5 | GRTD092813 /

| herghy revoke all previous powers of attorney given in the above-identified patent.

Q A Pawer of Attorney is submitted harewith,

R i hereby sppoint Practitioner(s) assoriated with the Customer Number identifizd in the box at right as my/our
@ atiorney(s) or agent{s) with réspect ta the patent identified shove, and to transact sll business in the United 25883
States Patent and Trademark Office connected therewith:
GR
O  hareby appoint Practitionar{s) named below as my/our attorney{s) or agent{s) with respact to the patent identified above, and to transact
all business in the United States Patent and Trademark Office connected therewith:

Fractitioner{s) Name Registration Mumbey

Please recognize of change the correspondence address tor the above-identifiag patent to!

Q The address associated with the above-identified Customer Number,
OR

The address assaciated with the Customer Number identified in the baxstright: {25883
OR

U Firmar
ingividual Name

Address

City [ state | [ zig |
Country
Telephone E Email {

i arm the!

Appiicant.
OR
ﬁ Patent awner.
Stoterment under 37 CFR 3.73{¢) (Form PTC/AIA/96) submitted herewith orfiled on

SIGNATURE of Applicant or Patent Owner
>

Signature

ke

: <
R Date &4 N
Name rilip Johri & e Telephone ey TS &8¢

Title and Company | #Y ehat Sl OF Greantand, LLO
NOTE: Signatures of all the applicants or patent owners of the entire interest or their representative{s} are required, If more than one signature
is required, submit multinle forms, check the box below, and identify the totai number of forins submitted it the blank below.

D A totsi of forms are submitted.

‘This collection of information is required by 37 CFR 1.31, 1.22, and 1.33. The information is requirad to ebtaln or ratain 3 henefit by the public, which is 1o update
{and hy the USPTO te process) the file of 3 patent or reexamination praceeding: Confidentiality is governed by 35 U.S.C, 122.and 37 CFR 1.14. This collection is
estimated to take 3 minutes in complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending
upaon the individual case. Any comments on the amount of tme vou reguire to camplete this form and/or suggastions for raducing this burden, should be sentto
the Chief Infarmation Officer, U.S. Batent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. GO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Cornmissioner for Patents, 8.0 Box 1438, Alexandria, VA 22313-1450.

if you need assistance in compliting the form, cail 1-800-PTQ-2198 and sefect option 2,

Greenthread Ex. 2074, p. 12 of 167
Semiconductor v. Greenthread




PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. 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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: Greenthread, LLC

Application No./Patent No.: 9,190,502 Filed/Issue Date: _11-17-2015

Titled: SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS

Greenthread, LLC _a Limited Liability Company

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

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. |Z] The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 035630 , Frame 0391 , or for which a copy
thereof is attached.

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

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

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

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

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 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. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

reenthread Ex. 2074, p. 13 of 167
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. 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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~~ ,Frame__ , orforwhich a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~~ ,Frame__ , orforwhich a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

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

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

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

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

/Gregory M. Howison, Reg. #30646/ October 5, 2021
Signature Date

Gregory M. Howison 30,646

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

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

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

1.

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

Greenthread Ex. 2074, p. 15 of 167
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Electronic Acknowledgement Receipt

EFS ID: 43954671
Application Number: 14515584
International Application Number:
Confirmation Number: 6755

Title of Invention:

SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS

First Named Inventor/Applicant Name:

G.R. Mohan Rao

Customer Number:

40672

Filer:

Gregory Michael Howison

Filer Authorized By:

Attorney Docket Number:

GRTD.01.01.DV3

Receipt Date: 07-0CT-2021
Filing Date: 16-0CT-2014
Time Stamp: 11:43:56

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes Multi Pages
Y Document Description File Name ile Size( y i Y I. . 9
Number Message Digest | Part/.zip| (ifappl.)
1023682
1 Power of Attorney GRT32613PO§C3fANGEADDRE no 1
p 1€aB634cbb043aa3f22b6332f26db80079d
cf8e7
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Information:

120459
5 Assignee showing of ownership per 37 GRT32613373STMT.pdf o 3
CFR3.73
79612bf8f391c7abedb2f25f7f76afa35f37ed
9

Warnings:

Information:

Total Files Size (in bytes): 1144141

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.
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Case 2:19-ov-00147-IRG  Document 3 Filed 05/01/18 Page 1 of 1 PagellD # 135

_AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you arc hercby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas, Marshall Division on the following
[ Trademarksor [ Patents. ( [J the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:19-cv-147 4/30/2019 Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT
Greenthread, LLC Samsung Electronics Co., Ltd,
Samsung Semiconductor, Inc.
Samsung Electronics America, Inc.
Samsung Austin Semiconductor, LLC
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 8,421,195 B2 4/16/2013 Greenthread, LLC
2 9,190,502 B2 11/17/12015 Greenthread, LLC
3 8,106,481 B2 1/31/2012 Greenthread, LLC
4 9,647,070 B2 5/9/2017 Greenthread, LLC
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
J Amendment [ Answer O Cross Bill [0 Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy Greenthread Ex. 2074, p. 18 of 167
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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.0O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER FILING OR 371(C) DATE

FIRST NAMED APPLICANT

ATTY.DOCKET NO./TITLE REQUEST ID

14/515,584

10/16/2014 G.R. Mohan Rao

GRTD 01.01 DV3 121970

Acknowledgement of Loss of Entitlement to Entity Status Discount

The entity status change request below filed through Private PAIR on 09/28/2020 has been accepted.

CERTIFICATIONS:

Change of Entity Status:

applicable.

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

This portion must be completed by the signatory or signatories making the entity status change in accordance

with 37 CFR 1.4(d)(4).
Signature: Bill R. Naifeh, Reg. No. 44962/
Name: Bill R. Naifeh

Registration Number:

44962

Greenthread Ex. 2074, p. 19 of 167
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Case 2:19-cv-00147-JRG Document 3 Filed 05/01/19 Page 1 of 1 PagelD #: 135

_AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you arc hercby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas, Marshall Division on the following
[ Trademarksor [ Patents. ( [J the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:19-cv-147 4/30/2019 Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT
Greenthread, LLC Samsung Electronics Co., Ltd,
Samsung Semiconductor, Inc.
Samsung Electronics America, Inc.
Samsung Austin Semiconductor, LLC
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 8,421,195 B2 4/16/2013 Greenthread, LLC
2 9,190,502 B2 11/17/12015 Greenthread, LLC
3 8,106,481 B2 1/31/2012 Greenthread, LLC
4 9,647,070 B2 5/9/2017 Greenthread, LLC
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
J Amendment [ Answer O Cross Bill [0 Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy Greenthread Ex. 2074, p. 20 of 167
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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 oV
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/515,584 10/16/2014 G.R. Mohan Rao GRTD-32613
CONFIRMATION NO. 6755
25883 POWER OF ATTORNEY NOTICE
MUNCK WILSON MANDALA L.L.P

P.O. Drawer 800889

IO 0 O 0 M
DALLAS, TX 75380 000000115878142

Date Mailed: 04/02/2020

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/24/2020.
* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/hsarwari/

page 1 of 1
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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 |

FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY. DOCKET NO/TITLE |
14/515,584 10/16/2014 G.R. Mohan Rao GRTD 01.01 DV3
CONFIRMATION NO. 6755
40672 POA ACCEPTANCE LETTER
BILL R. NAIFEH
PO BOX 803423

IO 0 O O A
DALLAS, TX 75380 000000115878163

Date Mailed: 04/02/2020

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/24/2020.

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.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/hsarwari/

page 1 of 1

Greenthread Ex. 2074, p. 22 of 167
Semiconductor v. Greenthread



ETO/MAF8IA (02-15)
Approved for dsethrough 0373172023, OMB 0b51 G038
.S, Ratent and Trademark Office; 1.5, DEPARTIMENT DF COMMERCE

Under the Paperwork Saduction Actof 3995 no persons arsrequired ta respond 1o g coliection of informstion yaless it displays a valid OME contrc! nuner
P 2. l\d 5. ‘ (]
PATENT - POWER OF ATTORNEY bl 5,190,502
fssue Date 11-17-2015
OR Eirst Named tnventar G.R. Mohan Rao
REVOCATION OF POWER OF ATTORNEY oo v
SEMICONDUCTOR DEVICE
WITH A NEW POWER OF ATTORNEY WITH GRADED DOPANT
AND REGIONS
\_ CHANGE OF CORRESPONDENCE ADDRESS “iorry Borket o, | GRTD.01.01.0v

| hereby ravoke-allpfevisus nowers of attermey given in the shove-identified patant.

. A Pawer of Attamey is submitted herewith.

1 hereby appoint Practitioner{s) associsted with the Customer Mumber identified in the box at right as myfour

m attorneyts) or agent(shwith respect to the patent identified above, and to transact all business in the United 40872
States Patens and Trademark Office connected therswith

OR

i hereby appoint Practitioner{s) named balow as my/our attorneyis) or agent{s] with respectto the patent identified abave, and-to transact
all business In the United States Patentand Trademark Office connacted therawith:

Practitioner{si Name Registration Nurmber

Please recognize or change the corresnondence address for the above-identified patent o

The addrass asseciated with the shove-identified Custorier Number,
QR

The address assoclated with the Custemer NumBer identified i the box.at rights

OR
» Firm or
: individuat Name
Addrass
City U State | 1 zip |
Country
Telepharie | Emait |
{ s the:
App!icam‘.
OR
ﬁ Patent owner,
Statement under 37 CFR 3, ?B{C,) {Form £ TO/A;‘A/QG} submitied herewith ot fited on 08-01-2014
j*f* ) s : | SIGNATUREof Applicant or Patent Dwner
Signature 7 M- fwf J23 ; G Date J/f Fud i
Name Prilip W dohn, e Telaphane
Title and Company | SR8 0570 S of GREENTHREAD, LLC

NOTE: Signatures of all the applicants or patent owners of the entire Intevestor their repraseniativels] areyeguired. if more than one signdture
is required, submit muftiple forms, check the box Bizlow, and identify the totsl number of forms submitted in the hlank betow.

t(’ I Atotal of farmis are submitted,

This catiection of information is requineg by 37 €FR 1,31, 1.32, and 1,33, Theinformation js required ta phiain or retain 2 benefil by the public which s to dpdate
{and by the USETO to process) the file of 3 palent ar reexaminstion procegding. Confidentislity is governed by 38 US.C. 122 and 37 CFR 1.34. This collection i3
estintated to taks 3 minutes ta complete, including gathering, preporing, and submitting the completed spplicstion furm o the WSPTG, Trm'\ wilt wary depending
wponthe individus! cise. Avy tomments.os the untof Hime you reauir: th campiata this form and/or suggestions for reducing thiz burden, should e sent to
the Chief Information Officer, 1.5, Patent and Trademark Offite, U.S. Dapartment of Cominerce, PO, Box 1450, Alexandria, A 22333+ 3451). DO NOT SEND FEES DR
COMPLETEDR FORMS TO THIS ADDRESS. SEND TO: Commissianer fov Fatents, P.O. Box 1450, Alexnandria, VA 223131460,
If vou need gxsistance i completing the farm, colf 2-800-PTO-8189 sd select aption 2.
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Electronic Acknowledgement Receipt

EFS ID: 38951811
Application Number: 14515584
International Application Number:
Confirmation Number: 6755

Title of Invention:

SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS

First Named Inventor/Applicant Name:

G.R. Mohan Rao

Customer Number:

25883

Filer: Bill Naifeh/April Reasoner
Filer Authorized By: Bill Naifeh
Attorney Docket Number: GRTD-32613
Receipt Date: 24-MAR-2020
Filing Date: 16-0CT-2014
Time Stamp: 13:27:19

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes Multi Pages

Y Document Description File Name ile Size( y i Y I. . 9

Number Message Digest | Part/.zip| (ifappl.)
2185880
1 Power of Attorney POA_9190502_§fRTD0101 Dv3. no 1
p 2073ee0719df470860631768e97bd2895¢1
a596f
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Information:

Total Files Size (in bytes): 2185880

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/515,584 11/17/2015 9190502 GRTD-32613 6755
25883 7590 10/28/2015

HOWISON & ARNOTT, L.L.P
P.O. BOX 741715
DALLAS, TX 75374-1715

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

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

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

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

G.R. Mohan Rao, Allen, TX;

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, it Sﬁlectgll EA%% 0. 26 of 167
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PARYT B - FERS) TRANSMITTAL

Cosnplete snd send fhds form, inpother with spplicable fosdn), too Mafl Maf Suop ISSUE FER
Commissipogy oy Palonds
PO Box 1488
Afexandris, Virginiy 323131458
or Fax {STi1»3T3-3888

INSTROUCTIONS: This {form should be used for tensmutting the JSSUE FEE and PUBLICATION FEE (F required), Blovks 1 theongh 5 shoukd be completed where
appropeiste. Al fusther corvaspondence Including the Patent, advance onders and noffication of mainiensnce fees will be mailed to the ocuwrent vomespondence address as
indicated unless cowected below o directed othovwise fn Block 1, by {8} specilying a new covrespondence sddress) andior {b) indicating a separaie "FEE ADDRESS" for
matatenance fee notifications.

Note: & certificate of mailing can only be used for domestic mailings of the
Feels) Transmistal, This certfiloste cannot be used for any other accompanying
CURRENT CORRESPONLENCE ADDREST (Motar Use Block | for sny change of addiess) . Bach sdditionsl paper, such sz an asgignmem or formal drawing, must
#ve its own centificats of masking or transmission.

Certificate of Mailing or Transmission

28383 8% {815 i o T " rotech 1@ aead : feb gl ;
. - - 1 hereby centify that this Fes(s) Transmittal is being deposited with the Unjted
HOWISON & ARNOTT, LL.P States Postal Service with sufficient postage for fest elass mail in an envelope
PO, BOX 741718 addrzssed 1o the Mail Stap ISSUE FEE address above, or being facsimile
L AR ST T ) wransmisted ro the USPTO (3711 273-2885, on the date indicatad helow,
DALLAS, TX 753741715
{Lxcposor’s uwme}
{Hgatare)
(Date}
E AFPLICATION NO. § FILING DATE FIRST NAMED INVENTOR E ATTORNEY DOCKET NG, E CONFIRMATION N E
14515, 584 11572014 (3.R. Mohan Rag GRTID-32613 G755
TITLE OF INVENTION: SEMICONDUCTOR DEVICES WITR GRADED DOPANT REGIONS
§ APPLE, TYPE ENTITY STATUS IBEUR FERE DUE E PUBLICATION FEE DUE | PREV. PAIDISSURFEE | TOTAL FER(SYDUE f DATE LUR
noenprovisionsl SMALL S4RG $3 k] F480 FLEE AT N
E EXAMINGR ART UNIT E CLASE.BUBCLASS §
AROGRA, &JAY 2893 PAYRAN LY
§. Change of correspondence address or indication of "Tee Address” (37 2. For printing on the patent front page, list .
LR 1363 R {1} The names of up fo 3 megistersd palent aliorneys 1 Howison & Amoft, LLP
L} Change of coues ma:.:lsznce address {or Change of Correspondence of agents OR, alieraatively,
.Addre:s; orm PTO/SE/122) attached. {2} The name of & single Hom (Baving as 5 wember 2 2
Ld "Fee Address” indication {or "Fee Address™ Indication form registered stiormey or agent) and the names of up to
PRONRBA4T, Rev 0302 or more recent) sttached. Use of 8 Customer 2 registered patent altormeys or ageats. Weepameds ¢

Wolier is reguived. listed, no name will be prived.

AR VAN AN RESIDRNCE DA TA TO BB PRINTED ON THH PATONT {print or type)

PLEASE ROTE: Unless an assignee is idemtified below, no assigunee daiz will appewr on the paient. If an sssignes is identified below, the dozument fias beew filed for
recordation as set forth in 37 CFR 311, Completion of this fonm is NOT 2 substiiuie for filing an assignment.

(A3 NAME OF ASSIONEE {9} RESIDENCE: (£1TY and STATE OR COUNTRY)
Greenthread, LLO Callas, Texas

Please check the appropeiate assignee calegory of eategories (will ot be printed on the pateni): (o Individuat 38 Carpoestion of odher private group enlity Ll Covernment

48, The following fee(s) are submitted: 4%, Payment of Feels): (Plesse fiest reapply any previously pald fssue fee shown above)
8 Tssus Pee 3 a check is enclosed.
Publication Fee (Mo sraall entity discount permitted} L3 Payrnent by ceedit card, Form PTO-2038 is attached.
[¥ Advance Order- % of Copies | B The direcior is hegeby sathorized (o charge sﬁ 3 Iéﬁ feefs), any deliciency, or credits any
overpayment, to Ieposit Account Number &ﬁ §§ {enclose an extra copy of this funm).

in

- Change in Entity Status {{rom status indicated above)
Agpplicant certifying wicro entity status. See 37 CFR 1,39 NOTE: Abseat & valid cextification of Micre Butity Status (see forms PTOVER/ASA and 158), issue
Tee payment in the micee entiy smoust will not be secepted & the risk of application abandnnment.
2 Applcant asserting smail entity sisms, Bee 37 OFR L7 NOTE: If the application was geevisusly under mieon entity status, checking this box wilf be taken
o be a notification of Joss of entitlzment to micro entity staius.
ROTE: Checking this box will be taken to be a notification of foss of entitlement 10 small or misrs

L3 Applicant changing to regulay undiscounted fee status.
sqtity status, as applicable.

NOQTE: This form must be shened is aecordance with 37 CFR 1.31 and 1.33. Bee 37 CER 1.4 for sionature regquivements and cedifications,

Awthorized Signarare _iGregory M. Howison, Reg. #30648/ e Citober 1, 2018
Typed or printed name Gregory M. Howison Registestion No. 30,846
) » Greenthread Ex. 2074, p. 27 of 167
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Electronic Patent Application Fee Transmittal

Application Number: 14525411

Filing Date: 28-Oct-2014

Title of Invention: LIFETIME MIXED LEVEL NON-VOLATILE MEMORY SYSTEM
First Named Inventor/Applicant Name: G.R. Mohan Rao

Filer: Gregory Michael Howison/Heather Hamilton

Attorney Docket Number: GRTD-32620

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)

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:

Greenthread Ex. 2074, p. 28 of 167
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Utility Appl Issue Fee 2501 1 480 480
Publ. Fee- Early, Voluntary, or Normal 1504 1 0 0
Extension-of-Time:
Miscellaneous:
Total in USD ($) 480

Greenthread Ex. 2074, p. 29 of 167
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Electronic Acknowledgement Receipt

EFS ID: 23666780

Application Number: 14525411

International Application Number:

Confirmation Number: 5177
Title of Invention: LIFETIME MIXED LEVEL NON-VOLATILE MEMORY SYSTEM
First Named Inventor/Applicant Name: G.R. Mohan Rao
Customer Number: 25883
Filer: Gregory Michael Howison

Filer Authorized By:

Attorney Docket Number: GRTD-32620
Receipt Date: 01-0OCT-2015
Filing Date: 28-0CT-2014
Time Stamp: 19:07:47
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Deposit Account
Payment was successfully received in RAM $480

RAM confirmation Number 5494

Deposit Account 200780

Authorized User HOWISON, GREGORY M.

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

Greenthread Ex. 2074, p. 30 of

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexaminatioGermiessittufetesd v. Greenthrg
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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
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
331692
1 Oath or Declaration filed GRT32613SuppDecEXE.pdf no 1
41433calafbcd 74c14b258aa3chdcd4fesef]|
Warnings:
Information:
GRT32613lI FeeT ittal Bad34
2 Issue Fee Payment (PTO-85B) ssuedfee ransmittal. no 1
p 96028181a1ced4e6f811dasfa02734bd67ef4|
Warnings:
Information:
32269
3 Fee Worksheet (SB06) fee-info.pdf no 2
8c32cac3f147chd4a5db61b8d869041795d|
8ebed
Warnings:
Information:
Total Files Size (in bytes): 448395

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.
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Document code: WFEE
United States Patent and Trademark Office
Sales Receipt for Accounting Date: 10/14/2015

BDEBNAM SALE #00000002 Mailroom Dt: 10/01/2015 200780 14515584
01 FC : 2501 480.00 DA
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PART B - FEE(S) TRANSMITTAL

Complete and vend this form, fogether with applicable fe(s), tor Mall Mail Stop ISSUR FEE
Commissioner for Patemis
P.0, Box 145¢ :
Alexandvin, Virginig 22313-1450

or Fax (871)-273-2885

INSTRUCTIONS; ‘Tois form shouid be used for transmitiing Gie ISSUE FLE and PUBLICATION FEE (F m,wu;r_w% Blocks 1 through 9 shouid be comgieled wWhere
m}pﬁn& All further conespondence Inciuding the Pstent, advance orders and notificatton of maistensnce fees will be mailed to the cusrent comespondence address as
mdicated ur.l;,ss cgtx’rjgcled below o directed otherwise in Black 1, by (8) specifying 2 rew correspondence address; sndfor (b} indicating a separate "FEE ADDRESS" for
maintenance fee notifications,

Note: A certificate of mailing can only be used for domwstic mailings of the

Fee(s) Transmittal, This eertiReoats cannot be used for sny other accompanyiog

CURRENT CORRESPONDENCE ADDRESS (Nota: Use Block § for say chamge of addsess) | Bach additional paper, such ss an assignment or formal drawing, must
Ve its own centificate of mﬂing of iransimission.,

Certificate of Mailing or Transmission

25883 75%% #18220815 5 Py ~ A . . 3 8 .
: . 1 hercby centify that this Feafs) Travsmittal is being deposited with the United
HOWISON & ARNOTT, L.1.P States Postal Service wilb sufficient postage for s cﬁgg mail in an envelo
P.O. BOX 741715 addressed to the Mail Stop ISSUE FEE eddrest above, or being facsimile
M - ) transmitted to the USPTO (371) 273-2883, on the date indicated below.
DALLAS, TX 75374-1715
{Depasiar'a usme}
(Hgnaiore)
(Date)
l APPLICATION NO. ] . FILING DATE | FIRST NAMED INVENTOR fAT?oam DOCKET NO. ‘ CONFIRMATION NO. l
145515,584 10/1672014 G.R. Mohan Rao GRTD-32513 6753

TITLE OF INVENTION: SEMICONTIICTOR DEVICES WITH GRADED DOPANT REGIONS

| aweLN.TYPE ENTITYSTATUS | ISSUEFEEDUE | PUBLICATION FEEDUE | PREV. PAID ISSUEFEE | TOTAL FEE(S) DUE ! pamEbue |
nosprovisionsl SMALL $480 $i ) 30 8480 1070272015
i EXAMINER , | ART UNIT | coasssunciass |
ARORA, AJAY 289 . 28TE5EN0
k. Cbaq}gq of correspondence address or indication of “Fee Address” (37 2. For printing on the patent fronl page, list ’ .
1 363). _ ' {1} The names of up to 3 registered patent attarneys 1_Howison & Amott, LLP
Cg é)mn aof corespondence address (or Chasge of Correspondance of sgents OR, alierastively,
Address form PTO/SB/122) attached. {2) The nsme of & single fiom (having as s menber s 2 o
L] "Fee Address® indication (or “Fee Address” Indication form registezed atlorney or ageat) and the names of up to
PIOSBA7; Rev 0302 or mose recent) stiached. Use of s Customer 2 registered patent attorveys or agenis. if o name js 4
Nowber is requbred, listed, no name will be printed.

LT ——
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE FRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appesr on the patent. If an sssignee is ideatified below, the document has been fited for
recordation as se¢ forth in 37 CFR 3.11. Comgpletion of this form is NOT 2 substitute for filing as sssignment.

(A) NAME OF ASSIGNEE, (B) RESIDENCE: (CITY and STATE OR QOUNTRY)
Greenthread, LLC Dallas, Texas

Please check the appropriaiv assignee category or categories (will not be printed on the patent) : L) ndividuat & Corporation or other private group cality L} Government

4a. The following fee(s) are submitied: 4b, Payment of Fee(s): (Please first reupply any previnusly paid kssue fee shown sbove)
& Tssue Pee :] A check is enclozed, N
Publication Fee (No small entity discount permiticd) £ Payment by cvedit card, Form £70-2038 is attsched.
G Advance Order - # of Copies . B 1ve direcior is hereby suthorized to churge irpd feofs), say deliciency, or credits any
overpayment, to Deposit Account Number {enclose an extra copy of this foem).

5. Change in Entity Status {{rom sistus indicaicd ahove)
3 Applicant certifying micro entity staws. See 37 CFR 1.2Y NOTE; Abseat a valid cextification of Micro Eutity Status (see forms PTO/SB/15A and 15B), issue
e¢ pryment ia the micro entity amount will not be sceepted 2t the risk of spplicstion sbandonment.

a Applicant asserting small entity stams. See 37 CFR 1,27 NOTE: If the application wss grevicusly under micro entity status, checking this box will be taken
to be a polification of Joss of entitlement ¢o micro entity status.

Q Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be & notification of loss of entitlement to small or micro
catity status, 33 applicable.

in accomance with 37 CPR 1.31 and 1.33. Sce 37 CFR 1.4 for signsture Mt‘cmcnts and centifications.

NOTE: This form must be sigx

Autharized Signature _/Gregory M. Howison, Req, #30646/ pse_Qclober 1, 2015
Typed or prisned name __Gregory M, Howison Registestion No. _ 30,646
Page 2 of 3 Greenthread Ex. 2074, p. 34 of 167
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
25883 7590 07/02/2015
HOWISON & ARNOTT, L.L.P ARORA, AJAY
P.0. BOX 741715
DALLAS, TX 75374-1715 | ART UNIT PAPER NUMBER |
2892
DATE MAILED: 07/02/2015
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/515,584 10/16/2014 G.R. Mohan Rao GRTD-32613 6755

TITLE OF INVENTION: SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS

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

nonprovisional SMALL $480 $0 $0 $480 10/02/2015

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.

Greenthread Ex. 2074, p. 35 of 167
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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)

25883 7590 07/02/2015
HOWISON & ARNOTT, L.L.P
P.O. BOX 741715
DALILAS, TX 75374-1715

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.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
14/515,584 10/16/2014 G.R. Mohan Rao GRTD-32613 6755
TITLE OF INVENTION: SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 10/02/2015
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
ARORA, AJAY 2892 257-655000

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 DOCKET NO. |  CONFIRMATION NO. |
14/515,584 10/16/2014 G.R. Mohan Rao GRTD-32613 6755
25883 7590 07/02/2015 | EXAMINER |
HOWISON & ARNOTT, L.L.P ARORA, AJAY
P.O. BOX 741715
DALLAS, TX 75374-1715 [ axvowm PAPERNUMBER |

2892

DATE MAILED: 07/02/2015

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.

Greenthread Ex. 2074, p. 37 of 167
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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.
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Application No. Applicant(s)
14/515,584 RAO, G.R. MOHAN
: I H i i AlA (First Inventor to
Notice of Allowability ijzr\?l}?e;RORA gg;’"“ 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 ALLOWARBILITY 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 6/15/2015.

OA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [ 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 9-20. 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.uselo.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHieedback@usplo.qov .

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

a)[dJ Al b)[JSome *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. _____
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

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

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

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

Attachment(s)

1. [0 Notice of References Cited (PTO-892) 5. [] Examiner's Amendment’Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/AJAY K. ARORA/
Primary Examiner, Art Unit 2892

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150624
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Application/Control Number: 14/515,584 Page 2
Art Unit: 2892

DETAILED ACTION
1. The present application is being examined under the pre-AlA first to invent
provisions.
Reasons for Allowance
2. Claims 9-20 are allowed. The following is an examiner’s statement of reasons

for allowance:

Claims 9-14 are allowed because the prior art of record does not teach or suggest,
singularly or in combination, at least the limitations of base claim 9 which requires “at
least one well region disposed in said single drift layer, said well region having a graded
concentration of dopants generating a second static unidirectional electric drift field to
aid the movement of minority carriers from said substrate to said surface layer” (see last

3 lines of claim 9).

Claims 15-20 are allowed because the prior art of record does not teach or suggest,
singularly or in combination, at least the limitations of base claim 15 which requires “at
least one well region disposed in said single drift layer, said well region having a graded

concentration of dopants generating a second static unidirectional electric drift field to

Greenthread Ex. 2074, p. 40 of 167
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Application/Control Number: 14/515,584 Page 3
Art Unit: 2892

aid the movement of minority carriers from said surface layer to said substrate” (see last

3 lines of claim 15).

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.”

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to AJAY K. ARORA whose telephone number is (571)272-
8347. The examiner can normally be reached on Mon through Fri, 8:30am to 5:00pm.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Thao X. Le can be reached on (571) 272-1708. The fax phone number for

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

Greenthread Ex. 2074, p. 41 of 167
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Application/Control Number: 14/515,584 Page 4
Art Unit: 2892

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.

/AJAY K. ARORA/
Primary Examiner, Art Unit 2892
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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

BIB DATA SHEET
CONFIRMATION NO. 6755

SERIAL NUMBER | FILING or 371(c) CLASS GROUP ART UNIT |ATTORNEY DOCKET
14/515,584 10/16/2014 257 2892 GRTD-32613
RULE
APPLICANTS
INVENTORS

G.R. Mohan Rao, Allen, TX;

** CONTINUING DATA *+*+essssmiimiinbiohbikins
This application is a CON of 13/854,319 04/01/2013 ABN
which is a CON of 11/622,496 01/12/2007 PAT 8421195
which is a DIV of 10/934,915 09/03/2004 ABN

*k FOREIGN APPLICATIONS kkkkhkdkhkhkhhhkhkhhkhkkhkhkkd
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** ** SMALL ENTITY **

10/22/2014
Foreign Priority claimed O Yes Mo STATEOR | SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met [ Yes bdNo | [ Metafter COUNTRY [DRAWINGS [ CLAIMS CLAIMS
Xi&fi@@ﬁged % T X 10 12 2
ADDRESS

HOWISON & ARNOTT, L.L.P
P.O.BOX 741715

DALLAS, TX 75374-1715
UNITED STATES

TITLE
SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS

|Q Al Fees
10 1.16 Fees (Filing)

FEES: Authority has been given in Paper |

FILING FEE ; ;
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT [ 1.17 Fees (Processing Ext. of time) |
730 No. for following: |EI 1.18 Fees (Issue) |
|EI Other |
|Q Credit |

BIB (Rev. 05/07).
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Receipt date: 06/15/2015 14515584 - GAU: 2892

GRTD-32613 OK TO ENTER: /AA/ PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: RAO, G.R. Mohan

Serial No.: 14/515,584
Confirmation No.: 6755
Filed: October 16, 2014
Group: 2892
Examiner: ARORA, Ajay
For: SEMICONDUCTOR DEVICES WITH GRADED DOPANT
REGIONS
Mail Stop AF
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

AMENDMENT AFTER FINAL

This communication is responsive to the Examiner’s Office Action dated April 14, 2015.
Reconsideration is respectfully requested.

Amendments to the Claims are reflected in the listing of claims beginning on page 2 of this

paper.
Remarks/Arguments begin on page 4 of this paper.

AMENDMENT AFTER FINAL
SN: 14/515,584 Greenthread %;%2(}7&,& 45 of 167
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PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 14515584
Filing Date 16-Oct-2014
First Named Inventor G.R. Mohan Rao
Attorney Docket Number GRTD-32613

Title of Invention

SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS

X Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] Thiselectronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

Greenthread, LLC 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

8421195

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.
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| certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

O

Applicant claims the following fee status:

(® Small Entity

(O Micro Entity

(O Regular Undiscounted

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

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

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

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 30646

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Signat
Ighature /Gregory M. Howison/

Name Gregory M. Howison

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

Application Number:

14515584

Filing Date:

16-Oct-2014

Title of Invention:

SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS

First Named Inventor/Applicant Name:

G.R. Mohan Rao

Filer:

Gregory Michael Howison

Attorney Docket Number:

GRTD-32613

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)

Description

Fee Code Quantity Amount

Sub-Total in
UsD($)

Basic Filing:

Statutory or Terminal Disclaimer

1814 1 160

160

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

2074 n E6 ~f
2o, P00
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Description Fee Code Quantity Amount SU{JJ-STS::; in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 160
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 14515584
Filing Date: 16-Oct-2014

Applicant/Patent under Reexamination: Rao et al.

Electronic Terminal Disclaimer filed on  June 15, 2015

X APPROVED

This patentis subject to a terminal disclaimer

] DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 22638073

Application Number: 14515584

International Application Number:

Confirmation Number: 6755
Title of Invention: SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS
First Named Inventor/Applicant Name: G.R. Mohan Rao
Customer Number: 25883
Filer: Gregory Michael Howison

Filer Authorized By:

Attorney Docket Number: GRTD-32613
Receipt Date: 15-JUN-2015
Filing Date: 16-0CT-2014
Time Stamp: 19:37:52
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Deposit Account
Payment was successfully received in RAM $160

RAM confirmation Number 6517

Deposit Account 200780

Authorized User HOWISON, GREGORY M.

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

33522

1 Electronic Terminal Disclaimer-Filed eTerminal-Disclaimer.pdf no 2

7e31dd48b35e72e7166ad608b650343e21
2b06e5

Warnings:

Information:

30382
2 Fee Worksheet (SB06) fee-info.pdf no 2

4671890b878bf8e8f9d97eaacadd7667e23
e076e

Warnings:

Information:

Total Files Size (in bytes); 63904

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.
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GRTD-32613 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: RAO, G.R. Mohan

Serial No.: 14/515,584
Confirmation No.: 6755
Filed: October 16, 2014
Group: 2892
Examiner: ARORA, Ajay
For: SEMICONDUCTOR DEVICES WITH GRADED DOPANT
REGIONS
Mail Stop AF
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

AMENDMENT AFTER FINAL

This communication is responsive to the Examiner’s Office Action dated April 14, 2015.
Reconsideration is respectfully requested.

Amendments to the Claims are reflected in the listing of claims beginning on page 2 of this

paper.
Remarks/Arguments begin on page 4 of this paper.
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In the Claims

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

Claims 1-8 (Cancelled)

9. (Previously Presented) A semiconductor device comprising:

a surface layer;

a substrate;

an active region including a source and a drain, disposed on one surface of said
surface layer;

a single drift layer disposed between the other surface of said surface layer and
said substrate, said drift layer having a graded concentration of dopants generating a first
static unidirectional electric drift field to aid the movement of minority carriers from said
substrate to said surface layer; and

at least one well region disposed in said single drift layer, said well region having
a graded concentration of dopants generating a second static unidirectional electric drift

field to aid the movement of minority carriers from said substrate to said surface layer.

10. (Previously Presented) The semiconductor device of claim 9 wherein said first and
second static unidirectional electric fields are adapted to respective grading of dopants to aid

movements of carriers in respective active regions.

11.  (Previously Presented) The semiconductor device of claim 9 wherein the semiconductor

device is a central processing unit (CPU).

12.  (Previously Presented) The semiconductor device of claim 9 wherein the semiconductor
device is a DRAM device.
13. (Previously Presented) The semiconductor device of claim 9 wherein the semiconductor

device is a flash memory device.

AMENDMENT AFTER FINAL
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14.  (Previously Presented) The semiconductor device of claim 9 wherein the semiconductor

device is an image sensor device.

15. (Previously Presented) A semiconductor device comprising:

a surface layer;

a substrate;

an active region including a source and a drain, disposed on one surface of said

surface layer;

a single drift layer disposed between the other surface of said surface layer and

said substrate, said drift layer having a graded concentration of dopants generating a first

static unidirectional electric drift field to aid the movement of minority carriers from said

surface layer to said substrate; and

at least one well region disposed in said single drift layer, said well region having

a graded concentration of dopants generating a second static unidirectional electric drift

field to aid the movement of minority carriers from said surface layer to said substrate.

16. (Previously Presented) The semiconductor device of claim 15 wherein said first and

second static unidirectional electric fields are adapted to respective grading of dopants to aid

movements of carriers in respective active regions.

17.  (Previously Presented)  The semiconductor

semiconductor device is a central processing unit (CPU).

18.  (Previously Presented)  The semiconductor

semiconductor device is a DRAM device.

19.  (Previously Presented)  The semiconductor

semiconductor device is a flash memory device.

20.  (Previously Presented) @ The semiconductor

semiconductor device is an image sensor device.

AMENDMENT AFTER FINAL
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REMARKS
Applicant has carefully reviewed the Office Action dated April 14, 2015.

Claims 9-10 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claim 8 of U.S. Patent No. 8,421,195. A Terminal Disclaimer is submitted

concurrently with this response with respect to U.S. Patent No. 8,421,195.

Claims 15-16 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claim 1 of U.S. Patent No. 8,421,195. A Terminal Disclaimer is submitted

concurrently with this response with respect to U.S. Patent No. 8,421,195.

Applicant has now made an earnest attempt in order to place this case in condition for
allowance. For the reasons stated above, Applicant respectfully requests full allowance of the
claims as amended. Please charge any additional fees or deficiencies in fees or credit any

overpayment to Deposit Account No. 20-0780/GRTD-32613 of HOWISON & ARNOTT, L.L.P.

Respectfully submitted,
HOWISON & ARNOTT, L.L.P.
Attorneys for Applicant(s)

/Gregory M. Howison, Reg. #30646/

Gregory M. Howison
Registration No. 30,646

GMH/hh

P.O. Box 741715

Dallas, Texas 75374-1715
Tel: 972-479-0462

Fax: 972-479-0464

June 15, 2015

AMENDMENT AFTER FINAL Greenthread Ex. 2074, p. 64 of 167
SN: 14/515,584 ; fize o é’ o
Atty. DKt No. GRTD-32613 Semiconductor v. Greenthrea



Electronic Acknowledgement Receipt

EFSID: 22638276
Application Number: 14515584
International Application Number:
Confirmation Number: 6755

Title of Invention:

SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS

First Named Inventor/Applicant Name:

G.R. Mohan Rao

Customer Number:

25883

Filer:

Gregory Michael Howison

Filer Authorized By:

Attorney Docket Number: GRTD-32613
Receipt Date: 15-JUN-2015
Filing Date: 16-0CT-2014

Time Stamp: 19:38:43

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
69461
. GRT32613FORMALDOCSSubmi
1 Transmittal Letter . no 1
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2 Application Data Sheet GRT32613ADSCorrected.pdf no 6
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This is notan USPTO supplied ADS fillable form
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3 GRT32613AMD1.pdf yes 4
f3155a82bce56755f583422ce2ae4216a97|
2651
Multipart Description/PDF files in .zip description
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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.
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GRTD-32613 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: RAO, G.R. Mohan

Serial No.: 14/515,584

Confirmation No.: 6755

Filed: October 16, 2014

Group: 2892

Examiner: ARORA, Ajay

For: SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS

Mail Stop: Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

SUBMISSION OF FORMAL DOCUMENTS

Enclosed is a corrected Application Data Sheet which identifies Greenthread, LLC, as the
Applicant in the above-referenced U.S. Patent Application. An executed 3.73(c) Statement and
Power of Attorney were previously submitted and accepted on June 1, 2015.

Respectfully submitted,
HOWISON & ARNOTT, L.L.P.
Attorneys for Applicant(s)

/Gregory M. Howison, Reg. # 30646/

Gregory M. Howison
Registration No. 30,646

GMH/hh

P.O. Box 741715

Dallas, Texas 75374-1715
Tel: 972-479-0462

Fax: 972-479-0464

June 15, 2015

Submission Of Formal Documents
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PTO/AIA/14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032
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.

Attorney Docket Number | 6200-0004.05 GRTD-32613

Application Data Sheet 37 CFR 1.76

Application Number 14/515 584

Title of Invention | Semiconductor Devices With Graded Dopant Regions

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
G.R. Mohan Rao
Residence Information (Select One) (@ US Residency (O Non US Residency () Active US Military Service
City | Allen State/Province | TX Country of Residencé | US

Mailing Address of Inventor:

Address 1 1611 Willingham Drive

Address 2

City Allen | State/Province X
Postal Code | 75013 | Country! us

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[] An Address is being provided for the correspondence Information of this application.

Customer Number 70853 25883

Email Address emurdi@emspscam  PATENTS@DALPAT.COM

Application Information:

Title of the Invention Semiconductor Devices With Graded Dopant Regions

Attorney Docket Number| 9288-0004-66 GRTD-32813 Small Entity Status Claimed [X
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 10 Suggested Figure for Publication (if any)

F“mg By Reference: Greenthread Ex. 2074, p. 68 of
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PTO/AIA/14 (12-13)

Approved for use through 01/31/2014. OMB 0651-0032

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.

Attorney Docket Number | 6209-0004-06 GRTD-32613

Application Data Sheet 37 CFR 1.76

Application Number 14/515 584

AmARARARRAAARARRARARARRARARAR

Title of Invention | Semiconductor Devices With Graded Dopant Regions

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

] 35 U.S8.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (® Customer Number (O US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
Customer Number 706583 25883

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage

entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required
by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the application number blank.

Prior Application Status | Abandoned

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
14/515584 Continuation of 13/854319 2013-04-01

Prior Application Status | Patented -~Fesding-

Application - Prior Application Filing Date Issue Date
Number Continuity Type Nurmber (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13/854319 Continuation of 11/622496 2007-01-12 842119 2013-04-16 67
£ :r-*:é-n‘- Q |

Prior Application Status | Abandoned
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Approved for use through 01/31/2014. OMB 0651-0032

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.

L Attorney Docket Number | 6200-0004-08 GRTD-32613
Application Data Sheet 37 CFR 1.76

Application Number 14/515 584

Title of Invention | Semiconductor Devices With Graded Dopant Regions

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
11/622496 Division of 10/934915 2004-09-03

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)’ the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(h)}(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g){1).

E

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei(if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

Authorization to Permit Access:

X Authorization to Permit Access to the Instant Application by the Participating Offices
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Approved for use through 01/31/2014. OMB 0651-0032

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.

Attorney Docket Number | 0208-0604:08 GRTD-32613

Application Data Sheet 37 CFR 1.76 —
Application Number 14/515 584

Title of Invention | Semiconductor Devices With Graded Dopant Regions

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date o f filing this Authorization.

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

(® Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

(O Person to whom the inventor is obligated to assign. (O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here. X

Organization Name GREENTHREAD, LLC

Mailing Address Information For Applicant:

Address 1 4544 HARRYS LANE

Address 2

City DALLAS State/Province TX

Country | US Postal Code 75229-5400

Phone Number Fax Number Greenthread Ex. 2074, p. 71 of
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Attorney Docket Number | 02089-0604-08  GRTD-32813

Application Data Sheet 37 CFR 1.76

Application Number 14/515 584
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Title of Invention | Semiconductor Devices With Graded Dopant Regions

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR {o
have an assignment recorded by the Office.

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. ]

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee inciuding Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country' Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

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

Signature |/Gregory M. Howison, Reg. # 30646/ Date (YYYY-MM-DD)| 2015-068-15

First Name | GREGORY Last Name | HOWISON Registration Number | 30646

Additional Sighature may be generated within this form by selecting the Add button.
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PTO/AIA/14 (12-13)

Approved for use through 01/31/2014. OMB 0651-0032

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.

Attorney Docket Number | 6288-0604-08 GRTD-32613

Application Data Sheet 37 CFR 1.76

Application Number 14/515 584

Title of Invention | Semiconductor Devices With Graded Dopant Regions

This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

PATENT APPLICATION FEE DETERMINATION RECORD | Appiication or Docket Number | Filing Date
Substitute for Form PTO-875 14/515,584 10/16/2014 | [ To be Mailed
ENTITY: []LArRGE [X] smALL [] MICRO
APPLICATION AS FILED — PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 asic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or ()
[ searcH Fee N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
|:| EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS ) N
(87 CFR 1.16(1)) minus 20 = X3 =
INDEPENDENT CLAIMS ) N
(37 CFR 1.16(h)) minus 3 = X% =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
ASF;PC';;%U?N SIZE FEE for small entity) for each additional 50 sheets or
( 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
|:| MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— 06/15/2015 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
5 AMENDMENT PAID FOR
= [0l @7 orR <12 Minus | = 20 -0 x $40 - 0
z e, -2 minus | 3 -0 x 5210 - 0
<§E I:l Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
= AMENDMENT PAID FOR
Ind dent * 1 .
Z s, Minus - T
5 I:l Application Size Fee (37 CFR 1.16(s))
=
<C D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE
* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. LIE
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”. JALEXANDER JENKINS/
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. 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, 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-PTO-9199 and select optigeenthread Ex. 2074, p. 74 of 167
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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 |

FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY. DOCKET NO/TITLE |
14/515,584 10/16/2014 G.R. Mohan Rao GRTD-32613
CONFIRMATION NO. 6755
25883 POA ACCEPTANCE LETTER
HOWISON & ARNOTT, L.L.P

P.O.BOX 741715

IR DR LM R
DALLAS, TX 75374-1715 0000000755/5195

Date Mailed: 06/08/2015

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 06/01/2015.

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.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.
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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 | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/515,584 10/16/2014 G.R. Mohan Rao 0299-0001.05
CONFIRMATION NO. 6755
70653 POWER OF ATTORNEY NOTICE
EUGENE M. CUMMINGS, P.C.
55 W. MONROE IR L DR LA AW R
SUITE 3500 00000007557516

CHICAGO, IL 60603
Date Mailed: 06/08/2015

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 06/01/2015.

* The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/sleutchit/
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Doc Cods: PAL.
PTO/AIAEZA (07-13)

Document Dascription: Power of Altorney Approved for se through 11/30/2014. OMB 0854-0051
U8, Patent and Trademark Office; 1.8 PARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required {o respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/SZE) o identify the application to which the
Power of Atforney is directad, in accordance with 37 CFR 1.5, unless the application number and filing date are identifiad in the Power of
Attorney by Applicant form. i neither form PTC/AIA/B2A nor form PTO/AIABZ2E identifies the application to which the Power of Alforney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 14/515 584

Filing Date 10/16/2014

First Named inventor RAQ, G.R. MOUHAN

Title SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS

Art Unit 28079

Examiner Name ARO RA, AJAY

Attorney Docket Number [GRTD-32613

SIGNATURE of Applicant or Patent Practitioner
Signature /Gregory M. Howison, Reg. #30646/| P2 Ol i May 29, 2015

Namme Gregory M. Howison Registration | 30,0646
Number

Title (if Applicantis a
juristic enfity)

Applicant Name (f Applicant is a juristic enlity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4{d} for signature requirements and certifications.
more than one applicant, use mulliple forms.

vf *Total of ONE forms are submitted.

This collection of information is required by 37 CFR 1,131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USFTO {o process) an application. Confidentiality is governad by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is s timated {0 take 3 minutes o complete, including gathering, preparing, and submitling the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you raquire
o 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 Caommerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NCT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. 8END TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,
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Application Number: 14515584
International Application Number:
Confirmation Number: 6755
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SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS

First Named Inventor/Applicant Name:

G.R. Mohan Rao

Customer Number:

70653
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Gregory Michael Howison/Heather Hamilton

Filer Authorized By:

Gregory Michael Howison

Attorney Docket Number:

0299-0001.05

Receipt Date: 01-JUN-2015
Filing Date: 16-0CT-2014
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Application Type:
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Payment information:

Submitted with Payment no
File Listing:
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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.
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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 DOCKET NO. | CONFIRMATION NO. |
14/515,584 10/16/2014 G.R. Mohan Rao 0299-0001.05 6755
70653 7590 04/14/2015
EXAMINER
EUGENE M. CUMMINGS, P.C. | |
55 W. MONROE ARORA, AJAY
SUITE 3500
CHICAGO, I 60603 | ART UNIT | PAPER NUMBER |
2892
| MAIL DATE | DELIVERY MODE |
04/14/2015 PAPER

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

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)
14/515,584 RAO, G.R. MOHAN

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
AJAY K. ARORA 2892 N

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)[X Responsive to communication(s) filed on 2/2/2015.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon _____ .
2a)[X] This action is FINAL. 2b)[] This action is non-final.
3)[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.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)[X Claim(s) 9-20 is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) is/are allowed.
7)X Claim(s) 9-20is/are rejected.
8)[] Claim(s) _____is/are objected to.
9)[] Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, 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/hwww usplo gov/eatents/init_events/pph/indax.jsp or send an inquiry to PPHfesdback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

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

Attachment(s})

1) |:| Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.

2) |:| Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) D Other- —

Paper No(s)/Mail Date

U.S. Patent and Trademark Office .
PTOL-326 (Rev. 11-13) Office Action Summary Part ofF@PBIGRNGHICHAS 201 Sskeenthread
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Application/Control Number: 14/515,584 Page 2
Art Unit: 2892

DETAILED ACTION
1. The present application is being examined under the pre-AlA first to invent
provisions.

Terminal Disclaimer
2. The terminal disclaimer of 2/2/2015 has been disapproved for reasons outlined

below: The terminal disclaimer identifies a party who is not the applicant (only for

application filed on or after September 16, 2012; See FP 14.26.10):

For cases filed on/after 9/16/12, 37 CFR 1.321 specifies that the applicant can disclaim,

and the terminal disclaimer must specify the extent of the applicant's ownership.

A request under 37 CFR 1.46(c) to change the applicant needs to be filed, which is (1)
arequest, signed by a 1.33(b) party, (2) a corrected ADS (37 CFR 1.76(c)) that identifies
the "new" applicant in the applicant information, and is underlined since it is new, and
(3) a 8.73(c) statement showing chain of title to the new applicant. Along with the §
1.46(c) request we need a POA that gives power to the attorney who is signing the TD,

along with another copy of the TD, unless they file a TD that is signed by the applicant.
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Double Patenting

3. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the claims at issue are not identical, but at least
one examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been
obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d
1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir.
1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the reference application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO internet Web site contains terminal disclaimer forms which may be

used. Please visit http://www.uspto.gov/forms/. The filing date of the application will
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determine what form should be used. A web-based eTerminal Disclaimer may be filled
out completely online using web-screens. An eTerminal Disclaimer that meets all
requirements is auto-processed and approved immediately upon submission. For more
information about eTerminal Disclaimers, refer to

http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp.

4. Claims 9-10 and 15-16, respectively, are rejected on the ground of nonstatutory
double patenting over claims 8 and 1, respectively of U.S. Patent No. 8,421,195 since
the claims, if allowed, would improperly extend the “right to exclude” already granted in
the patent.

The subject matter claimed in the instant application is fully disclosed in the
patent and is covered by the patent since the patent and the application are claiming
common subject matter, as follows:

Regarding claim 15, claim 1 of US 8,421,195 teaches:

A semiconductor device comprising:

a surface layer (Col. 4, line 14);

a substrate (Col. 4, line 15);

an active region including a source and a drain, disposed on one surface of said

surface layer (Col. 4, lines 16-17);
a single drift layer disposed between the other surface of said surface layer and

said substrate, said drift layer having a graded concentration of dopants generating a
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first static unidirectional electric drift field to aid the movement of minority carriers from
said surface layer to said substrate (Col. 4, lines 18-24); and

at least one well region disposed in said single drift layer, said well region having
a graded concentration of dopants generating a second static unidirectional electric
drift field to aid the movement of minority carriers from said surface layer to said

substrate (Col. 4, lines 25-29; last 5 lines of the claim).

Claim 9 is rejected in view of claim 8 of Rao (US 8,421,195) for similar reasons, as

outlined below:

For the present application being examined is noted that claims 9 and 15 are
substantially the same except that they require opposite direction of the “first static
unidirectional electric field” and the “second static unidirectional electric field”. More
specifically, claim 9 requires the “first static unidirectional electric field” (see lines 7-9 of
claim 9) as well as the “second static unidirectional electric field” (see last 3 lines of
claim 9) to aid the movement of minority carriers from “said substrate to said surface
layer”, while claim 15 requires the above said movement be aided from “said surface
layer to said substrate”.
The above explained differences are also the same for claim 1 and 8 of US 8,421,195;
i.e. claim 8 of requires the “first static unidirectional electric field” (see lines 7-9 of claim
9) as well as the “second static unidirectional electric field” (see last 3 lines of claim 9) to

aid the movement of minority carriers from “said substrate to said surface layer”, while
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claim 1 requires the above said movement be aided from “said surface layer to said
substrate”.

As such, claim 9 of present application is rejected in view of claim 8 of Rao (US
8,421,195).

Claims 10 and 16 are substantially similar. Further, claims 10 and 16,
respectively, follow from claims 9 and 15, respectively. This is because "adapted to
respective grading of dopants to aid movements of carriers in respective active regions”
is inherent in view of the first and second unidirectional electric drift fields, noting that
how exactly they are adapted or the extent of aid they must deliver is not established.

Furthermore, there is no apparent reason why applicant was prevented from
presenting claims corresponding to those of the instant application during prosecution of
the application which matured into a patent. See In re Schneller, 397 F.2d 350, 158

USPQ 210 (CCPA 1968). See also MPEP § 804.

5. Claims 11-14 and 17-20 rejected on the ground of nonstatutory double patenting
as being unpatentable over claims 1 and 8 of U.S. Patent No. 8,421,195 in view of

Maruyama (US 2001/0040622), hereinafter Maruyama.

Regarding claims 11-14 and 17-20, Claims 1 or 8 of U.S. Patent No. 8,421,195 teach
substantially the claimed structure but do not teach wherein the semiconductor device is
a “central process unit” or CPU, or "a DRAM device", a “flash memory device”, or an

‘image sensor device”. Maruyama teaches that a CPU (para 69), memories such as
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DRAM and flash (para 69) and image sensor devices (such as CMOS imager of para
93) are known field effect devices comprising a source and a drain, and are compatible
with CMOS devices. It would have been obvious to one of ordinary skills in the art at the
time of the invention to modify Claims 1 or 8 of U.S. Patent No. 8,421,195 so that the
semiconductor device is a “central process unit” or CPU, or "a DRAM device", a “flash
memory device”, or an “image sensor device”. The ordinary artisan would have been
motivated to modify Claims 1 or 8 of U.S. Patent No. 8,421,195 for at least the purpose
of using the semiconductor device with grade dopant concentration for a known
circuit/device type that are known to perform critical functions in a circuit such as a
“central process unit” or CPU, or "a DRAM device", a “flash memory device”, or an

“image sensor device.

Art-based Rejections
6. No art based rejections are provided as base claim 9 and 15 are similar to

allowed based claims of U.S. Patent No. 8,421,195.

Conclusion

7. 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
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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.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to AJAY K. ARORA whose telephone number is (571)272-
8347. The examiner can normally be reached on Mon through Fri, 8:30am to 5:00pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Thao X. Le can be reached on (571) 272-1708. 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.
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Primary Examiner, Art Unit 2892
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[ X] The terminal disclaimer identifies a party who is not the applicant (only for applications
filed on or after September 16, 2012; See FP 14.26.10):

For cases filed on/after 9/16/12, 37 CFR 1.321 specifies that the applicant can disclaim, and
the terminal disclaimer must specify the extent of the applicant’s ownership.

A request under 37 CFR 1.46(c) to change the applicant needs to be filed, which is (1) a
request, signed by a 1.33(b) party, (2) a corrected ADS (37 CFR 1.76(c)) that identifies
the “new” applicant in the applicant information, and is underlined since it is new, and
(3) a 8.73(c) statement showing chain of title to the new applicant. Along with the §
1.46(c) request we need a POA that gives power to the attorney who is signing the TD,
along with another copy of the TD, unless they file a TD that is signed by the applicant.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No. + 14/515,584

Confirmation No. 1 6755

Inventor : G. R. Mohan Rao

Filed _ » 10/16/2014

TC/AU. . 2892

Examiner : Ajay Arora

Title ¢ SEMICONDUCTOR DEVICES WITH GRADED
DOPANT REGIONS

Docket No. : 0299-0001.05

Mail Stop Amendment

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT B

Sir:

Please amend the above-identified application as follows:
Amendments to the Claims are reflected in the listing of claims which begins on page 2 of this
amendment; and

Remarks begin on page 5 of this amendment.



Amendments to the Claims;

The listing of claims will replace all prior versions, and listings of claims in the application:

Listing of Claims:

Claims 1-8 (Cancelled)

9. (Previously Presented) A semiconductor device comprising:

a surface layer;

a substrate;

an active region including a source and a drain, disposed on one surface of said
surface layer;

a single drift layer disposed between the other surface of said surface layer and
said substrate, said drift layer having a graded concentration of dopants generating a first
static unidirectional electric drift field to aid the movement of minority carriers from said
substrate to said surface layer; and

at least one well region disposed in said single drifi layer, said well region having
a graded concentration of dopants generating a second static unidirectional electric drift

field to aid the movement of minority carriers from said substrate to said surface layer.
10. (Previously Presented) The semiconductor device of claim 9 wherein said first and second

static unidirectional electric ficlds are adapted to respective grading of dopants to aid movements

of carriers in respective active regions,
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11, (Previously Presented) The semiconductor device of claim 9 wherein the semiconductor

device is a central processing unit (CPU).

12, (Previously Presented) The semiconductor device of claim 9 wherein the semiconductor

device is a DRAM device.

13. (Previously Presented) The semiconductor device of claim 9 wherein the semiconductor

device is a flash memory device.

14. (Previously Presented) The semiconductor device of claim 9 wherein the semiconductor

device is an image sensor device.

15. (Previously Presented) A semiconductor device comprising:

a surface layer;

a substrate;

an active region including a source and a drain, disposed on one surface of said
surface layer;

a single drift layer disposed between the other surface of said surface layer and
said substrate, said drift layer having a graded concentration of dopants generating a first
static unidirectional electric drift field to aid the movement of minority catriers from said

surface layer to said substrate; and
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at least one well region disposed in said single drift layer, said well region having a
graded concentration of dopants generating a second static unidirectional electric drift field to aid

the movement of minority carriers from said surface layer to said substrate.

16. (Previously Presented) The semiconductor device of claim 15 wherein said first and second
static unidirectional electric fields are adapted to respective grading of dopants to aid movements

of carriers in respective active regions.

17. (Previously Presented) The semiconductor device of claim 15 wherein the semiconductor

device is a central processing unit (CPU).

18. (Previously Presented) The semiconductor device of claim 15 wherein the semiconductor

device is a DRAM device,

19. (Previously Presented) The semiconductor device of claim 15 wherein the semiconductor

device is a flash memory device.

20. (Previously Presented) The semiconductor device of claim 15 wherein the semiconductor

device is an image sensor device.
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REMARKS

Double Patenting — Terminal Disclaimer

Claims 9-10 and 15-16, respectively, stand rejected on the ground of nonstatutory double
patenting over claims 8 and 1, respectively of USP No. 8,421,195. Claims 11-14 and 17-20 stand
rejected on the ground of nonstatutory double patenting as being unpatentable over claims 1 and
8 of USP No. 8,421,195 in view of Maruyama (USPub No. 2001/0040622), In response to these

rejections, Applicant is filing with this Amendment a Terminal Disclaimer.

Conclusion

Applicant respectfully submits that this application is now in condition for allowance.
However, should Examiner be of the opinion that further amendment or response is required,
Applicant encourages Examiner to contact the undersigned attorney at the telephone number set
forth below. The Commissioner is authorized to charge any additional fees or deficiencies or
credit any overpayments to Eugene M. Cummings, P.C., Deposit Account No. 50-4199, with
reference to attorney docket number (0299-0001.05).

Respectfully submitted,

Law Offices of Eugene M. Cummings P.C.

By:  /David M, Mundt/

David M. Mundt, Reg. No. 41,207

Law Offices of Eugene M. Cummings, P.C.
55 W Monroe St, Suite 3500

Chicago, Illinois 60603

Telephone: (312) 984-0144

Facsimile: (312) 984-0146
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TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION QVER A "PRIOR” PATENT 0269-0001.05

In re Application of: G.R. Mohan Rao
Application No,: 14/515,584

Filed: 0/16/2014
For: SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS

The applicant, _Greenthread, LLC . owner of 100 percent Interest in the instant application hereby
disclalms, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend
beyond the expiration date of the full statutory term of prior patent No. 8,421,195 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granied on the Instant application shall be enforceable
only for and during such peried that it and the prior patent are commonly owned. This agreement runs wilh any patent granted on the instant
application and Is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the applicant does nat disclaim the terminat part of the term of any patent granted on the Instant application
that would extend to the expiration date of the full statutory term of the prior patent, “as the term of said prior patent is presently shortened by
any terminal disclaimer," In the event that sald prior patent later;

expires for failure fo pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

is statutorily disctalmed bt whole or terminally disclaimed under 37 CFR 1.321;

has all claims canceled by a reexamination cerlificate;

Is reissued; or

Is In any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminat disclaimer,

Check sither box 1 or 2 below, if appropriate.

1. L___l The undersigned is the applicant. If the applicant Is an assignes, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.5.C. 1001 by fine or imprisenment of not more
than five (5) years, or both.

2, The undersigned Is an attorney or agent of record. Reg. No,_41,207

/David M, Mundt/ February 2, 2015
Signature Date

David M, Mundt
Typed or printed name

Attorney of record 312-984-0144
Titte Telephone Number

Terminal disclaimer fee under 37 CFR 1,20(d) included.

WARNING: Information on this form may become pubilc. Credlt card information should not
he included on this form. Provide credit card Information and authorization on PT0-2038.

This coflection of information is required by 37 CFR 1.321. The information |s requised to cbiain or retain a benefit by the public which s to file (and by the USPTO
{o process) an application, Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14. This colfection is estimated to take 12 minutes fo complete,
inchuding gathering, preparing, and submitting the completed application form to the USPTO. Time will vary dapending upon the Individual case. Any comments
on the amount of time you require to complete this form andfor suggestions for reducing this burden, should be sent to the Chief Information Officer, 1.8, 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: Commlzsioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

Ii you need assistance In completing the form, call 1-800-PTC-8198 and select option 2,
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DETAILED ACTION

1. The present application is being examined under the pre-AlA first to invent
provisions.

Double Patenting
2. The nonstatutory double patenting rejection is based on a judicially created

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the claims at issue are not identical, but at least
one examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been
obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d
1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir.
1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory

double patenting ground provided the reference application or patent either is shown to
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be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO internet Web site contains terminal disclaimer forms which may be
used. Please visit http://www.uspto.gov/forms/. The filing date of the application will
determine what form should be used. A web-based eTerminal Disclaimer may be filled
out completely online using web-screens. An eTerminal Disclaimer that meets all
requirements is auto-processed and approved immediately upon submission. For more
information about eTerminal Disclaimers, refer to

http://www.uspto.gov/patents/process/file/efs/guidance/e TD-info-1.jsp.

3. Claims 9-10 and 15-16, respectively, are rejected on the ground of nonstatutory
double patenting over claims 8 and 1, respectively of U.S. Patent No. 8,421,195 since
the claims, if allowed, would improperly extend the “right to exclude” already granted in
the patent.

The subject matter claimed in the instant application is fully disclosed in the
patent and is covered by the patent since the patent and the application are claiming
common subject matter, as follows:

Regarding claim 15, claim 1 of US 8,421,195 teaches:

A semiconductor device comprising:

a surface layer (Col. 4, line 14);

a substrate (Col. 4, line 15);
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an active region including a source and a drain, disposed on one surface of said
surface layer (Col. 4, lines 16-17);

a single drift layer disposed between the other surface of said surface layer and
said substrate, said drift layer having a graded concentration of dopants generating a
first static unidirectional electric drift field to aid the movement of minority carriers from
said surface layer to said substrate (Col. 4, lines 18-24); and

at least one well region disposed in said single drift layer, said well region having
a graded concentration of dopants generating a second static unidirectional electric
drift field to aid the movement of minority carriers from said surface layer to said

substrate (Col. 4, lines 25-29; last 5 lines of the claim).

Claim 9 is rejected in view of claim 8 of Rao (US 8,421,195) for similar reasons, as

outlined below:

For the present application being examined is noted that claims 9 and 15 are
substantially the same except that they require opposite direction of the “first static
unidirectional electric field” and the “second static unidirectional electric field”. More
specifically, claim 9 requires the “first static unidirectional electric field” (see lines 7-9 of
claim 9) as well as the “second static unidirectional electric field” (see last 3 lines of
claim 9) to aid the movement of minority carriers from “said substrate to said surface
layer”, while claim 15 requires the above said movement be aided from “said surface

layer to said substrate”.
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The above explained differences are also the same for claim 1 and 8 of US 8,421,195;
i.e. claim 8 of requires the “first static unidirectional electric field” (see lines 7-9 of claim
9) as well as the “second static unidirectional electric field” (see last 3 lines of claim 9) to
aid the movement of minority carriers from “said substrate to said surface layer”, while
claim 1 requires the above said movement be aided from “said surface layer to said
substrate”.

As such, claim 9 of present application is rejected in view of claim 8 of Rao (US
8,421,195).

Claims 10 and 16 are substantially similar. Further, claims 10 and 16,
respectively, follow from claims 9 and 15, respectively. This is because "adapted to
respective grading of dopants to aid movements of carriers in respective active regions”
is inherent in view of the first and second unidirectional electric drift fields, noting that
how exactly they are adapted or the extent of aid they must deliver is not established.

Furthermore, there is no apparent reason why applicant was prevented from
presenting claims corresponding to those of the instant application during prosecution of
the application which matured into a patent. See In re Schneller, 397 F.2d 350, 158

USPQ 210 (CCPA 1968). See also MPEP § 804.

4. Claims 11-14 and 17-20 rejected on the ground of nonstatutory double patenting
as being unpatentable over claims 1 and 8 of U.S. Patent No. 8,421,195 in view of

Maruyama (US 2001/0040622), hereinafter Maruyama.
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Regarding claims 11-14 and 17-20, Claims 1 or 8 of U.S. Patent No. 8,421,195 teach
substantially the claimed structure but do not teach wherein the semiconductor device is
a “central process unit” or CPU, or "a DRAM device", a “flash memory device”, or an
“image sensor device”. Maruyama teaches that a CPU (para 69), memories such as
DRAM and flash (para 69) and image sensor devices (such as CMOS imager of para
93) are known field effect devices comprising a source and a drain, and are compatible
with CMOS devices. It would have been obvious to one of ordinary skills in the art at the
time of the invention to modify Claims 1 or 8 of U.S. Patent No. 8,421,195 so that the
semiconductor device is a “central process unit” or CPU, or "a DRAM device", a “flash
memory device”, or an “image sensor device”. The ordinary artisan would have been
motivated to modify Claims 1 or 8 of U.S. Patent No. 8,421,195 for at least the purpose
of using the semiconductor device with grade dopant concentration for a known
circuit/device type that are known to perform critical functions in a circuit such as a
“central process unit” or CPU, or "a DRAM device", a “flash memory device”, or an

“image sensor device.

Art-based Rejections
No art based rejections are provided as base claim 9 and 15 are similar to allowed

based claims of U.S. Patent No. 8,421,195.
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Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to AJAY K. ARORA whose telephone number is (571)272-
8347. The examiner can normally be reached on Mon through Fri, 8:30am to 5:00pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Thao X. Le can be reached on (571) 272-1708. 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.

/AJAY K. ARORA/
Primary Examiner, Art Unit 2892
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ATTORNEY DOCKET NO. PATENT
1288-03

SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS
CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application is a Divisional of U.S. application Ser. No. 10/934,915, filed on
September 3, 2004, which application is incorporated herein by reference.
FIELD OF INVENTION
[0002] This present invention relates to all semiconductor devices and systems.
Particularly it applies to diffused diodes, avalanche diodes, Schbttky devices, power MOS
transistors, JFET's, RF bipolar transistors, IGBTs (Insulated Gate Bipolar Transistors), varactors,
digital VLSI, mixed signal circuits and sensor devices including camera ICs employing CCD
(Charge Coupled Device) as well as CMOS technologies.
BACKGROUND OF INVENTION
[0003] Bipolar Junction transistors (BJT) are minority carrier devices as the principle
device conduction mechanism. However, majority carriers also a small yet finite role in
modulating the conductivity in BJTs. Consequently, both carriers (electrons and holes) play a
role in the switching performance of BJTs. The maximum frequency of operation in BITS is
limited by the base transit time as well as the quick recombination of the majority carriers when
the device is switched off (prior to beginning the next cycle). The dominant carrier mechanism in
BITs is carrier diffusion. Carrier drift current component is fairly small, especially in uniformly
doped base BJTs. Efforts have been made in graded base transistors to create an “aiding drift
field', to enhance the diffusing minority carrier's speed from emitter to collector. However, most

semiconductor devices, including various power MOSFETS (traditional, DMOS, lateral, vertical




and a host of other configurations), IGBT's (Insulated Gated Base Transistors), still use a
uniformly doped drift epitaxial region in the base. FIG. 1 shows the relative doping
concentration versus distance in a BIT. FIG. 2 shows the “uniformly doped epi region' in a
IGBT. In contrast to BJTs, MOS devices are majority carrier devices for conduction. The
conduction is channel dominated. The channel can be a surface in one plane in planar devices.
The surface can also be on the sidewalls in a vertical device. Other device architectures to
combine planar and vertical conductions are also possible. The maximum frequency of operation
is dictated primarily by source-drain separation distance. Most MOS devices use a uniformly
doped substrate (or a well region). When a MOSFET is optimally integrated with a BJT in a
monolithic fashion, an IGBT results. The IGBT inherits the advantages of both MOSFET and
BJT. It also brings new challenges because the required characteristics (electron transit and hole
recombination as fast as possible in the case of an n-channel IGBT) require different dopant
gradients either in the same layer at different positions, or at the interfaces of similar or
dissimilar layers,

[0004] ‘Retrograde’ wells have been attempted, with little success, to help improve soft
error immunity in SRAM's and visual quality in imaging circuits. FIG. 3(a) shows a typical
CMOS VLSI device employing a twin well substrate, on which active devices are subsequently
fabricated. FIGS. 3(b), 3(c), and 3(d) illustrate device cross sections, as practiced today.
"Retrograde’ and “halo’ wells have also been attempted to improve refresh time in DRAM's
(dynamic random access memories), as well as, reducing dark current (background noise) and

enhance RGB (Red, Green, Blue) color resolution in digital camera Ics. Most of these techniques




either divert the minority carriers away form the active regions of critical charge storage nodes at
the surface, or, increase minority carrier density locally as the particular application requires.
BRIEF DESCRIPTION OF DRAWINGS

[0005] For a more complete understanding of the present invention, and the advantages
thereof, reference is now made to the following descriptions taken in conjunction with the
accompanying drawings, in which:

[0006] FIGURE 1 illustrates the relative doping profiles of emitter, base, and collector,
for the two most popular bipolar junction transistors: namely, A - uniform base, and B - graded
base;

[0007] FIGURE 2 illustrates the cross section of a commercial IGBT with a uniform
epitaxial drift region (base);

[0008] FIGURES 3(a), 3(b), 3(c), 3(d) illustrate cross sections commonly used CMOS
silicon substrate with two wells (one n-well in which p-channel transistors are subsequently
fabricated, and, one p-well in which n-channel transistors are subsequently fabricated) - typical
IC, EEPROM using tunnel insulator, DRAM and NAND flash;

[0009] FIGURE 4 illustrates the cross section of a IGBT, using one embodiment of the
invention described here, where the dopant is optimally graded in the eptaxial drift region; and
[0010] FIGURES 5(a), 5(b), 5(c) illustrate the cross sections of a MOS silicon substrate
with two wells, and, an underlying layer using embodiments of the invention to improve

performance in each application - VLSI logic, DRAM/image IC, nonvolatile memory IC,




DETAILED DESCRIPTION OF THE INVENTION

[0011] The relative doping concentrations of emitter and collector regions varies from
10" to 10®/cm?, where as the base region is 10™ to 10'%/cm® depending on the desired
characteristics of the BJT. In graded base p-n-p transistors, the donor dopant concentration may
be 10 to 100X at the emitter-base junction, relative to the base-collector junction (1 X). The
gradient can be linear, quasi linear, exponential or complimentary error function. The relative
slope of the donor concentration throughout the base, creates a suitable aiding drift electric field,
to help the holes (p-n-p transistor) transvetse from emitter to collector. Since the aiding drift
field helps hole conduction, the current gain at a given frequency is enhanced, relative to a
uniformly-doped-(base) BJT. The improvement in cut-off frequency (or, frequency at unity gain,
f;) can be as large as 2x-5x.Similar performance improvements are also applicable to n-p-n
transistors.

[0012] As illustrated in FIG. 4, in one embodiment according to the invention, a donor
gradient is established from the emitter-drift epitaxial base region junction of the punch-through
IGBT, to the drift epitaxial base region - n' buffer layer boundary (electrons in this case are
accelerated in their transit from emitter to collector). The “average' base resistance is optimized,
so that conductivity modulation and lifetime (for minority catriers) in base region are not
compromised. By sweeping the carriers towards the n* buffer region two advantages are obtained
- the frequency of operation (combination of t,, and t 5 as is known in the IGBT commercial
nomenclature) can be enhanced. More importantly, during t,g, holes can be recombined much

quicker at the n' buffer layer, compared to a uniformly doped n'epitaxial drift region by




establishing a different dopant gradient near the n+ buffer layer. It should be noted that the drift
region can also be a non-epitaxial silicon substrate. Epitaxy enhances lifetime, but, epitaxy is not
mandatory. Different layers of dopan regions can be transferred through wafer to wafer bonding
(or other similar transfer mechanisms) for eventual device fabrication. The "reverse recovery
time" for an IGBT is significantly improved due to the optimized graded dopant in the so called
"drift region" as well as at the interfaces of the drift region. Graded dopants can also be
implemented in the n+ buffer layer as well as other regions adjacent to the respective layers.
Two important performance enhancements are the result of dopant gradients. For example, in an
n-channel IGBT, electrons can be swept from source to drain rapidly, while at the same time
holes can be recombined closer to the n+ buffer layer. This can improve t(on) and t(off) in the
same device.

The following paragraph, beginning on page 5, line 6, and ending on page 11, line 28, is
amended as indicated in the marked up version below:
[0013] As illustrated in FIGS. 5(a), 5(b), 5(c), donor gradient is also of benefit to very large
scale integrated circuits (VLSI) - VLSI logic, DRAM, nonvolatile memory like NAND flash.
Spurious minority carriers can be generated by clock switching in digital VLSI logic and
memory IC'S. These unwanted carriers can discharge dynamically-held ‘actively held high’
nodes. Statically held nodes (with V. ) can not be affected, in most cases. Degradation of refresh
time in DRAM's is one of the results, because the capacitor holds charge dynamically. Similarly,
degradation of CMOS digital images, in digital imaging IC's is another result of the havoc
caused by minority carriers. Pixel and color resolution can be significantly enhanced in imaging

IC's with the embodiments described here. Creating ‘Sub Terrain’ recombination centers




underneath the wells (gold doping, platinum doping) as is done in some high-voltage diodes is
not practical for VLSI circuits. Hence, a novel technique has been described here by creating a
drift field to sweep these unwanted minority carriers into the substrate as quickly as possible,
from the active circuitry at the surface. In a preferred embodiment, the subterrain n-layer has a
graded donor concentration to sweep the minority carriers deep into the substrate. One or more
of such layers can also be implemented through wafer to wafer bonding or similar "transfer"
mechanisms. This n-layer can be a deeply-implanted layer. It can also be an epitaxial layer. The
n-well and p-well also can be graded or retrograded in dopants, as desired, to sweep those
carriers away from the surface as well. The graded dopant can also be implemented in surface
channel MOS devices to accelerate majority carriers towards the drain. In nonvolatile memory
devices, to decrease programming time, carriers should be accelerated towards the surface when
programming of memory cells is executed. The graded dopant can also be used to fabricate
superior Junction field-effect transistors where the "channel pinchoff” is controlled by a graded
channel instead of a uniformly doped channel (as practiced in prior art).

[0014] One of ordinary skill and familiarity in the art will recognize that the concepts
taught herein can be customized and tailored to a particular application in many advantageous
ways. For instance, minority carriers can be channeled to the surface, to aid programming in
nonvolatile memory devices (NOR, NAND, multivalued-cell). Moreover, single well, as well
triple-well CMOS fabrication techniques can also be optimized to incorporate these
embodiments, individually and collectively. Any modifications of such embodiments (described
here) fall within the spirit and scope of the invention. Hence, they fall within the scope of the

claims described below




[0015] Although the invention has been described with reference to specific
embodiments, these descriptions are not meant to be construed in a limiting sense. Various
modifications of the disclosed embodiments, as well as alternative embodiments of the invention
will become apparent to persons skilled in the art upon reference to the description of the
invention. It should be appreciated by those skilled in the art that the conception and the specific
embodiment disclosed may be readily utilized as a basis for modifying or designing other
structures for carrying out the same purposes of the present invention. It should also be realized
by those skilled in the art that such equivalent constructions do not depart from the spirit and
scope of the invention as set forth in the appended claims.

[0016] It is therefore, contemplated that the claims will cover any such modifications or

embodiments that fall within the true scope of the invention.




WHAT IS CLAIMED IS:

L. A semiconductor device with graded dopant concentration in the active region, to aid
carrier movement from emitter to collector.

2. A semiconductor device with graded dopant concentration in the active region, to aid
carrier movement from source to drain.

3. A semiconductor device with graded dopant concentration in the well regions, to aid
carrier movement away from the active surface regions, towards the substrate,

4, A semiconductor device with graded dopant concentration in the substrate region to aid
carrier movement away from the active surface regions, deeper towards the substrate.

5. A semiconductor device with at least one each of dopant concentration of both donor and
acceptor, to optimize the operating performance of the device.

6. A semiconductor device with at least one graded dopant concentration fabricated with ion
implantation, to provide an aiding or retarding clectric field locally in a monolithic integrated
circuit.

7. A semiconductor device with at least onc graded dopant concentration in an epitaxial
layer.

8. A semiconductor device where one layer of dopant from one wafer, is transferred to
another wafer having either same polarity or different polarity dopant through wafer bonding or

similar processes.




ABSTRACT

[0017] Most semiconductor devices manufactured today, have uniform dopant concentration,
either in the lateral or vertical device active (and isolation) regions. By grading the dopant
concentration, the performance in various semiconductor devices can be significantly improved.
Performance improvements can be obtained in application specific areas like increase in
frequency of operation for digital logic, various power MOSFET and IGBT ICS, improvement in
refresh time for DRAM's, decrease in programming time for nonvolatile memory, better visual
quality including pixel resolution and color sensitivity for imaging ICs, better sensitivity for

varactors in tunable filters, higher drive capabilities for JFET's, and a host of other applications.
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Dec Code: Oath PTOAIANS (38-12)

Document Description: Oath or declaration fi d Appioved lor use theough 013142014, OMB 6851.0032
P I ) of | n fle U.8, Patenl end Trademark Offico; 11.5. DEPARTMENT OF COMMERCE

Undertha Pagerviork Re&uclfon Aclol 1095, no porsons era required to respond lo & collucton of Information unloss il contalng a valld OMB control numbar,

4 PECLARATIONFORUTILITY OR | hymier " 10299-0001.05 )
PATENT APPLICATION First Named Inventor G.R. Mohan Rk‘ao
(37 CFR 1.63) COMPLETE IF KNOWH
Declaration ge;!a{alior}“ " Application Numbar 8D
tfed It |
winies OR [ Fiing eonepeedntal | Filing Dalg Herewlth
Fillng (37 CFR 1,15(D) Art Untt TBD
requlred) -
Xaminor Name

- Examiner N TBD Y,

SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS

{Tillo of the Invenlion)
As a below namod inventor, | hereby declare thal:

This dactaration Is directed lo:

[B] The atiached application,
OR

Lj Unlted States Application Nunibar or PCT International applicalion number
filed on

The above-Jdentified applicalion was mads or authorized to ba made by me,
I believa I am the origlnal inventor or an original jofnl Inventor of a clalmed Invention in the application.

| hereby acknowledge that any wilful {zlse statomant made In this declaration Is punlshable undar 18 U.8.C. 1004
by fine or Imptisonmeant of not more than five (6) yoars, or both,

Authorization To Permit Access To Application by Partleipating Office

r— ] If checked, the undersigned hareby grants the USPTO autherity to provide tha European Patant Office (EPO), the
Japan Patent Olfice (JPO), the Korean Intelloctual Property Office (KIPO), the World Intelisctuat Properly Office (WIPQ), and
any other Intellectual property offices in which a foraign application clalming prlority te the ebove-ldentified patent application is
fitact accoss to the above-ldentilisd patent application. See 37 CFR 1,14(c) and {h). This box shauld not bs checked If the
applicant doss not wish the EPO, JPO, KIPO, WIPO, or othar Inteltectual property offica in which a forelgn application clalming
priosity to the above-Identifisd patent applicalion Is filed to have access o the above-Identified patent application,

In accordance with 37 CFR 1.14{h)(3), accoss will be provided o a copy of the ebove-ldenifled patent application with rospact
tor 1) the above-ldentified patent application-as-filed; 2) any foreign application to which the above-identified patent spplication
clalms prlority under 35 U.8.C. 1 19{a)-(d) if a copy of the forelgn spplication that satsfies the certified copy requiremont of

37 CFR 1.65 has been filad In the above-ldentified patent application; and 3) any U.S, application-as-filad from which banefit Is
soughtIn the abova-Idenlified patent applivatlon.

In accordance with 37 CFR 1,14(c), access may be provided ta informalion concerning the date of fillng the Authorization o
Paimit Access to Applicalion by Participating Offices,

This collection of Intomaton Is required by 5 U.S.0, 115 ond a7 CFR 1.83, Tno infarmation [s requited 1o oblata of retatn g banelit by t1e public which s {o Fia {end by
tha USPTO to procoss) an application. Canfidenliality It govorned by 35 U,5.C, 122 and 37 CFR 1.11 and 1,14, This cofection Is astmaled to take 21 misulas to
complote, lactuding gathedng, preparing, and subnilitag the complelod application fomm to the USPTO. Timo wil vary dapeading ueon the Individua! case, Any
comemunts on tho srisount of bing you requica o cemplele this form andfor suggestions for reduting this burden, shoudd b senl to the Ghief Infomation Qfficer, U.8,
Palent end Trademark Offics, 1.8, Dopariment of Commerce, PO, Box 1450, Alexandra, VA 223131450, DO NOT SEND FEES OR GOMPLETED FORMS TO THIS
ADDRESS. $END YO: Coninlaslonor for Patents, P,O. Box 1450, Alexandtla, VA 223131480,

[you need assistanca In camplaling the fam, ¢all $-860-PTO-9190 and selecl option 2,




PTOIAAOS (05-12)

Approved for use through 04/31/2014, OMB 0851.0032

U.S, Patent and Trademark Office; L8, DEPARTIMENT OF COMMERCE

Under the Papeniork Reduction Act of 1 805, no persens ara required fo rospond s & collaction ofinformallen unloss it contsins a velid OME control numbser,

DECLARATION — Utility or Deslgn Patent Application

The nddress

Dirgct all 1 Correspondence

cortaspondencs (o: assoclated with 70653 OR il address below
Cuslomer Number;

Name

Addross — T

Cliy Glalo Zp B

Country Telephone Emall

WARNING:

Petllionsr/applicant Is cautioned to avold submitting personal Information in documen!s fited In a patent applicalion that may
conlribute to denlily theft. Porsonal Informatlon such as soclal security numbers, bank account numbers, or credlt card numbers
(other than a chock or cradil card authorization form PTO-2038 submitted for payment purposes) Is never required by the USPTO
to support a petitton or an applicalion, If this type of personal Information Is Included in documents submittad to the USPTO,
pelltionarstapplicants should consider radacling such personal information from the documents before submitting them lo the
USPTO. Petitioner/applicant Is advisad thal the record of a patent application s avaitable fo the publle after publication of the
application (unless a non-publication requast In compliance with 37 CFR 1.213{e) s made in the application) or Issuance of a
patent. Furlhermtors, the recerd from an abandoned application may afso be avaliable to the public if the applicalion Is
referanced In a published applicalion or an lssued patent (ses 37 GFR 1.14). Checks and eredit card authorization forms
PTO-2036 submitted for payment purposes are not ratalned In the application file end therefore are not publicly avallable,
Petitlenorfapplicant Is advised that documents which fornt the racord of a patent applieallon (such as tha PTRISBIO) ara placed
Into the Privacy Act system of racords DEPARTMENT OF COMMERCE, COMMERCE-PAT-7, System name: Palon! Appllcation
Flles . Documents nol retalnad in an application file {such ag the PT0-2038) are placed Inlo the Privacy Act system of
COMMERCE/PAT-TM-10, System nams: Doposit Accounts and Elootronle Funds Transfer Profilas .

LEGAL NAME OF SOLE OR FIRST INVENTOR: )
(E.¢.. Given Name (frsl and middio {(iTany}ly and Famlly Nama 6F Sumamay)

G.R. Mohan Rao

'ﬁwenkﬁr's Signatur } Dale ((_)piiongl) | i o

L3 Yo E\;m (o 16/1< Doty
Residence™ Cliy State Country '%
Allen Texas USA
Malllng Address

1611 Willingham Drive
Cliy Shle paf T T Country

Allen Texas 75013 USA

- [::l Additlenn] fnventors ara belng nented on the supplemental sheel(s) PYGIAAIO allached heralo

—

[Page 2 of 3




PTO/MAN4 (12-13)
Approved for use through 01/34/2014, OM8 0661-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persens are required to respond fo a coltection of information unless it contalns a valid OMB canltrol number,

Attorney Docket Number | 0209-0001.05

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | Semiconductor Devices With Graded Dopant Regions

The application data sheet Is part of the provisional or nonprovisional application for which it is being submitted. The following form contalas the
bibliegraphic data arranged In a format specified by the United States Patent and Trademark Office as outlined in 37 CER 1.76.

This document may be completed electronically and submitted to the Office In electronle format using the Electronic Filing System (EFS) or the
document may be printed and included In a paper filed application.

Secrecy Order 37 CFR 5.2

n Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 8.2 (Paper fiters only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
G.R. Mohan Rao
Residence Information {Select One) US Residency () NonUS Residency () Active US Military Service
City | Allen State/Province | TX Country of Residencd | US

Mailing Address of Inventor:

Address 1 1611 Willingham Drive

Address 2

City Allen ! State/Province ™
Postal Code | 75013 | Countryi us

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[] An Address is being provided for the correspondence Information of this application.

Customer Number 70653

Email Address dmundt@emcpe.com

Application Information:

Title of the Invention Semiconductor Devices With Graded Dopant Regions

Attorney Docket Number| 0299-0001.05 Small Entity Status Claimed
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 10 Suggested Figure for Publication {if any)

Filing By Reference :




PTO/AIAMA (12-13)

Approved for use through 01/31/2014. OMB 0651-0032

U.5, Patent and Trademark Office; U.5. DEPARTMENT OF COMMERGE

Under the Papervork Reduction Act of 1895, no persans are required to respond to a collection of information unless it contains a valid OMB control number,

Attorney Docket Number | 0299-0001.05
Application Number

Application Data Sheet 37 CFR 1.76

Title of Invention | Semiconductor Devices With Graded Dopant Regions

Only complete this section when filing an application by reference under 35 U.5.C, 11 1{c}and 37 CFR 1.57(a). Do not complete this section if
application papers incfuding a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided In the appropriate section(s) below (i.e., “Domestic Benefit/Mational Stage Information” and “Foreign Priority Information™),

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this

reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). i

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[ 1 Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. I hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and wili not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney In the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are complefed the customer
Number will be used for the Representative Information during processing.

Please Select One: Customer Number (O US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
Customer Number 70853

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 US.C. 119(e), 120, 121, or 365(c) or indicate Naticnal Stage
entry from a PCT application. Providing this Information in the application data sheet constitutes the specific reference required
by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please feave the application number blank.

Prior Application Status Remove
Application Number Continuity Type Prior Application Number |  Filing Date (YYYY-MM-DD)
Continuation of 13/854319 2013-04-01
Prior Application Status | Pending Remove
Application Number Continuity Type Prior Application Number | Filing Date (YYYY-MM-DD)

13/854319 Continuation of 11/622496 2007-01-12
Prior Application Status | Abandoned




PTO/AIAMA (12-13)

Approved for use through 01/31/2014, OMB 0851-0032

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

Under the Papenwerk Reduction Act of 1995, no persons are required to respond 1o a collection of information unless it containg a valid QM8 contro] number,

Attorney Docket Number | 0299-0001.05

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Semiconductor Devices With Graded Dopant Regions

Application Number Continuity Type Prior Application Number |  Filing Date (YYYY-MM-DD)
111622495 Division of 10/934915 2004-09-03

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button,

Foreign Priority Information:

—

This section allows for the applicant to claim priarity to a foreign application, Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 GFR 1.55(d). When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) the information will bs used by the Office to
automatically attempt retrieval pursuant to 37 GFR 1.55(h){1) and (2). Under the PDX program, applicant bears the uitimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intelfectual

property office, or a certified copy of the forefgn priority application is filad, within the time period specified in 37 CFR 1.55(g)(1).

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button,

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[ 18, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

Authorization to Permit Access:

[X] Authorization to Permit Access fo the Instant Application by the Farticipating Offices

EFS Wah 2 2 11



PTO/AIA/4 {12-13)

Approved for use through 01/31/2014, OMB 0651-0032

U.S. Patent and Trademark Office; U,S, DEPARTMENT OF COMMERGE

Under the Paparwork Reduction Act of 1995, no persons are required to respond to a cellection of Infarmation unless it contains a valid OMB contrel number.

Attorney Docket Number | 0299-0001.05
Application Number

Application Data Sheet 37 CFR 1.76

Title of Invention | Semiconductor Devices With Graded Dopant Regions

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPO), the Korean Intellectual Properly Office (KIPO), the World Intellectual Property Office (WIPQ),
and any other inteflectual property offices in which a foreign application claiming priority to the instant patent application

Is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box shauld not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14{h)(3), access will be provided to a copy of the instant patent application with respect

to: 1} the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3} any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date o f filing this Authorization,

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should riot be completed,
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignes, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary Interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

(O Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

(O Person to whom the inventor is obligated to assign. (O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is;

Name of the Deceased or Legally incapacitated Inventor :

If the Applicant is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix




PTOIAIAN 4 (12413)

Approved for use through 01/31/2014, OMB 0651-0032

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

Under the Paperwork Reduction Act of 1895, no persens are required to respand to a collection of information unless it contains a valid OMB control nuniber,

Attorney Docket Number | 0299-0001.05
Application Number

Application Data Sheet 37 CFR 1.76

Title of Invention | Semiconductor Devices With Graded Dopant Regions

Mailing Address Information For Applicant:

Address 1

Address 2

City State/Province
Country Postal Code
Phone Number Fax Number
Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Offica,

Assignee 1

Complete this section if assignes information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete ihis section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. ]

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Countryi Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button,




PTO/AIA/4 (12-13)

Approved for use through 04/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.$, DEPARTMENT OF COMMERGE

Under the Paperwork Reduction Act of 1995, no persons are required {0 respond 1o 2 collection of information unless it contains a valid OMB control number,

Attorney Docket Number | 0298-0001.05
Application Number

Application Data Sheet 37 CFR 1.76

Title of Inventicn | Semiconductor Devices With Graded Dopant Regions

Signature:

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

\

1

Signature Date (YYYY-MM-DD)} 2014-10-16

First Name | David

Mundt Registration Number | 41207

Additional Signature may be generated within this form by selecting the Add button,

This collection of information Is required by 37 GFR 1.76. The information is required to oblain or retain a benefit by the public which
is fo 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you reqguire to
complete this form and/or suggestions for reducing this burden, should be sent to the Chisf 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.

EFS Web 2.2.11



Doc Code: PA..
. PYOINAB2A (07-13)
Dogument Dascriplion: Power of Aftor ney , Approved for use intough 1113072014, OMB 0051006
U.S. Patent and Tracomark Offico; U.9, DEPARTHENT OF COMMERCE
Under tha Papervork Reduckon Act of 1095, 1o persons are requlred fo ta3pend ta a collection of Informaton unlsss W disglays o valid OMB control numbsr,

( TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

...

NOTE: This form Js to bs submitted with the Power of Attorney by Applicant furm {PTO/AINE2B) to fdentify the application to which the
Pawar of Altorney ls diracled, In accordsnce with 37 GFR 1.6, unless the application numbar and filing dale are Identified In the Power of
Altorney by Applicant form. If nelther form PTOIAIAB2A nor form PTO/AIASZB Idantifies {he applicatlon to which the Powar of Alormey is
directed, Ihe Powsr of Alternay will not be recognized in the applicatlon.

Application Number TBD

Filing Date Herewith
G.R. Mohan Rao

First Named Inventor

Title SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS

Art Unit TBD
Examiner Name TBD

Altorney Dockel Number 0299-0001.06
SIGNATURE of Applicant ar Patent Practitioner

. Dale (Optional
Slanalure j//wm‘“éf"—__ ale (Optional) Vo /jb/sz
+ | A

Name David M., Mundt 7 siﬂggfifoﬂ 41,207

Tille (if Applicant Is a
furistia entity)

Applicant Name (if Applicant is a juristic enifty)

NOTE: Thls formy musi ba slghed In accordance wilh 37 CI'R 1.33. Soo 37 CFR1.4{d) for slgnature raquirements and carlificallons, If
more than one applicant, use niultiple forms,

“Tolal of 4 forms are submltted.

This collection of Information Is required by 37 CFR 1,131, 1,32, and 1.33, The informatlon s required to obtaln or relain a benefit by
the public which Is 1o fite (and by the USPTO (o procass) an application, Confldentiality Is governsd by 35 U.8.C. 122 and 37 CFR
.11 and 1.14. This collection is eslimated lo lake 3 minutes to complele, Including gathering, preparing, and submiiting the complotad
applicatlon form to the USPTO. Tine will vary dopending upon the Individual case, Any comments on the amounl of fima yoli tequire
{o complate this form andfor Euggastions for radusing hls burden, should he sent (o the Chisf Information Olficer, 1.8, Palent and
Trademark Office, U.8, Depariment of Commorce, PO, Box 1460, Alexandria, VA 22313-1450, DO NOT SEND FE ES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Cotnmlssloner for Patonts, PO, Box 1460, Aloxandria, VA 223131450,

I you ntowd asststance fn complaling the foim), calf 1-800-PTO-9199 and seiect option 2,




Doc Code: PA., PTOARZS (6713
Document Description: Powar of Altorney Approved for use (rough 1302014, OMB 0851005

U.8, Palent and Trademark Olfice; U.8, DEPARTMENY OF COMMERCE
Under tho Papenvork Reduclion Al of 1695, no persens are r¢qulied lo respond to a colleclon of Information untess L displays a valid GMD control number

POWER OF ATTORNEY BY APPLICANT

=y

! hereby revaoke all previous powers of attorney given In the application identifled In sither the allachad transmiitel telter or
the boxes below,

Application Number Filing Date

(Note: The hoxas above may be left blank if infermation is provided on form PTO/AIAE2A.)

I'heraby appoint the Palont Praciltioner(s) associated with tho following Gustomer Number as myfour altorney(s) or agoni(s}, and
to transact ali business in the United States Patent and Trademark Office connecled therewilh for the application roferenced in
the altached lransmital stter {form PTO/AIAB2A) or identified above: [:7 0653

OR

l:] I haroby appolnt Practitoner{s) namad in the allached Hst (form PTO/AIAB2C) as miyfour atlorney(s} or agenl(s), and lo lransacl
all business in the United Stales Patent and Trademark Office eonnacted therewith for the patent application refersnced In the
altached fransmitial lstier (form PTOIMIAIB2AY or Identiied above. (Note: Complate form PTOIAINS2C.)

Please recognize or change the cotrespondence address for the application fdentifled in the attached transmittal
letfor or the hoxes ahovs to: '

The address assoclated with the abova-mentioned Cuslomer Number
~ OR
[:] The addrass assoclalad with Customer Number: J

OR

Flrm or
Individual Namo

Address

City [state | 2

Cotintry

Talophone | Email [

Iam the Applicant {If the Applicant Is a juristic entity, list the Applicant name In the box):

tnventor or Jolnt Invenlar (lilla not requirad balow)
E Lagal Representativa of n Deceased or Lagally Incapacliated Inventor (litis not required helow)
Asslgnee or Person to Whom the Inventor Is Under an Obligation to Asslgn (provide slgner’s titte If applicant s a furistic enlity)

Person Wio Othenwise Shows Sufficlent Propristary Interest (a.g., a petition under 37 CER 1.46(b)2) was granlad In the
application or is concurrantly belng filad wilh thls document) {provids stanar's titls f applicant Is & Juristic enlily)

SIGNATURE of Applicant for Patent

The undersigned (whose litlp Is suppliad below) is nuthorlzed to act on behalf of the spplicant (.0., where the applicant Is a Jurisiic entity).

Slgnalura NI | Date (Optionel) | 15 /15 /780y
Name G.R. rﬁoiaan Rao ' ‘
Tille

NOTE; Signature - This form must be signed by the applicant In accordance wiih 37 GFR 1.33, See 37 GFR 1.4 for signature requiremants
and certificalions. If more than ona applicant, use mulliple forms.

tl 1 ___forms are submilted.

‘Thiy callection of Iaformation Is requlrod by 37 GFR 1,131, 1,32, and 1.33. Tho Informaton 18 requized (o obla or relaln 2 heanefi by the putlic which [s to fie (and by the
USPTO [0 process)an appication. Confidentiatty Is govamad by 35 1.8.6, 122 end 37 CFR 1,34 and 1.44. This cofiaction s astimated fo take 3 mfrutes to complels,
lndlucﬂng gatherdng, preparing, end subnvitng tho coniloled applicelion form to the USPTO, Thia wil vary depending pon the Indlvidusl case. Any commants on the amounl
o tma you requlre ta complalo thls form andlor suggastons for reduclng tls burden, should ba sont to the Chisf [nforemabion Officer, 11,8, Patenl and Tradsmark Office, U.S,
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Mail Stop Amendment

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

Sir:
Please amend the above-identified application as follows:
Amendments to the Specification begin on page 2 of this amendment;
Amendments to the Claims are reflected in the listing of claims which begins on page 3 of this
amendment; and

Remarks begin on page 6 of this amendment.



Appl, No.: TBD

Amendments to the Specification:

Please replace paragraph [0001] with the following amended paragraph:

[0001] This continuation application claims priority to and the benefit of U.S. Application Serial
No. 13/854,319, filed on April 1, 2013, which is a continuation of U.S. Application Serial No.
11/622,496, filed January 12, 2007, now U.S. Patent No. 8,421,195, which is a divisional of U.S.
Application Serial No, 10/934,9135, filed on September 3, 2004, now abandoned, all of which are

incorporated by reference.
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Amendments to the Claims:

The listing of claims will replace all prior versions, and listings of claims in the application:

Listing of Claims:

Claims 1-8 (Cancelled)

9. (New) A semiconductor device comprising:

a surface layer;

a substrate;

an active region including a source and a drain, disposed on one surface of said
surface layer;

a single drift layer disposed between the other surface of said surface layer and
said substrate, said drift layer having a graded concentration of dopants generating a first
static unidirectional electric drift field to aid the movement of minority carriers from said
substrate to said surface layer; and

at least one well region disposed in said single drift layer, said well region having
a graded concentration of dopants generating a second static unidirectional electric drift

field to aid the movement of minority carriers from said substrate to said surface layer,

10. (New) The semiconductor device of claim 9 wherein said first and second static

unidirectional electric fields are adapted to respective grading of dopants to aid movements of

carriers in respective active regions.
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11. (New) The semiconductor device of claim 9 wherein the semiconductor device is a central

processing unit (CPU).

12. (New) The semiconductor device of claim 9 wherein the semiconductor device is a DRAM

device,

13. (New) The semiconductor device of claim 9 wherein the semiconductor device is a flash

memoty device,

14. (New) The semiconductor device of claim 9 wherein the semiconductor device is an image

sensor device,

15. (New) A semiconductor device comprising;

a surface layer;

a substrate;

an active region including a source and a drain, disposed on one surface of said
surface layer;

a single drift layer disposed between the other surface of said surface layer and
said substrate, said drift layer having a graded concentration of dopants generating a first
static unidirectional electric drift field to aid the movement of minority carriers from said

surface layer to said substrate; and
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at least one well region disposed in said single diift layer, said well region having a
graded concentration of dopants generating a second static unidirectional electric drift field to aid

the movement of minority carriers from said surface layer to said substrate.
16. (New) The semiconductor device of claim 15 wherein said first and second static
unidirectional electric fields are adapted to respective grading of dopants to aid movements of

carriers in respective active regions.

17. (New) The semiconductor device of claim 15 wherein the semiconductor device is a central

processing unit (CPU),

18. (New) The semiconductor device of claim 15 wherein the semiconductor device is a DRAM

device,

19. (New) The semiconductor device of claim 15 wherein the semiconductor device is a flash

memory device,

20. (New) The semiconductor device of claim 15 wherein the semiconductor device is an image

sensor device.,
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REMARKS

In the specification, paragraph [0001], has been amended to correctly reference related

applications. Applicant has cancelled claims 1-8 and added new claims 9-20.

The Commissioner is authorized to charge any additional fees or deficiencies or credit

any overpayments to Eugene M. Cummings, P.C., Deposit Account No. 50-4199, with reference

to attorney docket number (0299-0001.05).

Date: October 16, 2014

Respectfully submitted,

Law Offices of Eugene M. Cumimings P.C.

/David M, Mundt/

David M. Mundt, Reg. No. 41,207

Law Offices of Eugene M. Cummings, P.C.
55 W Monroe St, Suite 3500

Chicago, lilinois 60603

Telephone: (312) 984-0144

Facsimile: (312) 984-0146
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