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AMENDMENTE 
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Appl. No. 11/622,496 
Response to Non-Final Office Action of December 20, 2011 

LISTING OF CLAIMS 

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

Claims: 

1. (Canceled) 

2. (Canceled) 

3. (Canceled) 

4. (Canceled) 

5. (Canceled) 

6. (Canceled) 

7. (Canceled) 

8. (Canceled) 

9. (Canceled) 

Page 2 of 10 
Dell Ex. 1016

Page 285 



Appl. No. 11/622,496 
Response to Non-Final Office Action of December 20, 2011 

10. (CmTently Amended) A CMOS 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; and 

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 extending between said 

surface layer and said substrate to create and maintain a single static unidirectional electric drift 

field to aid the movement of drawing all minority ca11'iers from said surface layer to said 

substrate. 

11. (Original) The CMOS Semiconductor device of claim 10 wherein said drift layer is a deeply­

implanted layer. 

12. (Original) The CMOS Semiconductor device of claim 10 wherein said drift layer is an 

epitaxial layer. 

13. (Original) The CMOS Semiconductor device of claim 10 wherein said graded concentration 

follows a linear gradient. 

14. (Original) The CMOS Semiconductor device of claim 10 wherein said graded concentration 

follows a quasi-linear gradient. 
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Appl. No. 11/622,496 
Response to Non-Final Office Action of December 20, 2011 

15. (Original) The CMOS Semiconductor device of claim 10 wherein said graded concentration 

follows an exponential gradient. 

16. (Original) The CMOS Semiconductor device of claim 10 wherein said graded concentration 

follows a complimentary error function gradient. 

17. (Canceled) 

18. (Cuffently amended) A CMOS 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; and 

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 extending between said 

surface layer and said substrate to create and maintain a single static unidirectional electric drift 

field to aid the movement of dravling all minority carriers from said substrate to said surface 

layer. 

19. (Original) The CMOS Semiconductor device of claim 18 wherein said drift layer is a deeply­

implanted layer. 
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Appl. No. 11/622,496 
Response to Non-Final Office Action of December 20, 2011 

20. (Original) The CMOS Semiconductor device of claim 18 wherein said drift layer is an 

epitaxial layer. 

21. (Original) The CMOS Semiconductor device of claim 18 wherein said graded concentration 

follows a linear gradient. 

22. (Original) The CMOS Semiconductor device of claim 18 wherein said graded concentration 

follows a quasi-linear gradient. 

23. (Original) The CMOS Semiconductor device of claim 18 wherein said graded concentration 

follows an exponential gradient. 

24. (Original) The CMOS Semiconductor device of claim 18 wherein said graded concentration 

follows a complimentary enor function gradient. 

25. (Canceled) 
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Appl. No. 11/622,496 
Response to Non-Final Office Action of December 20, 2011 

REMARKS 

Applicant has carefully reviewed the non-final Office Action of December 20, 2012 

("Office Action") and in response thereto states as follows: 

The Office Action maintains a rejection pursuant to 35 U.S.C. §112, first paragraph, and 

in patiicular states that, because "movement of minority carriers is affected by multiple forces 

and fields ... it does not appear that simply the presence of 'a unidirectional drift field' in itself 

can achieve 'drawing all minority caniers from said surface layer to said substrate."' Office 

Action at ~3. 

Applicant respectfully disagrees with this position because (as previously argued by 

Applicant) a unidirectional drift (electric) field necessarily affects all the present minority 

carriers in the same way - moving all minority carriers in the same direction because of the 

unidirectional drift due to the existence of the electric field. See "Physics and Technology of 

Semiconductor Devices," A.S. Grove, pp. 224-225, John Wiley and Sons, Inc., New York, 1st 

Edition 1967 ("This same electric field will then be of such direction as to aid the motion of 

injected holes. Thus the injected minority carriers will now move not only by diffusion but also 

by drift due to the existence of this electric field."). Depending on the particular slope of the 

graded concentration of dopant, all minority carriers are either swept "down" (from the surface 

layer to the substrate) or "up" (from the substrate to the surface layer). See Applicant's Figs. 5(b) 

and 5(c). 

The Office Action also states that "such a unidirectional drift field may attempt to apply a 

force on all minority carriers in a specific direction, it does not appear to ensure (without 

knowing other parameters of the device) that it will draw 'all' minority carriers ... " Yet, this 

argument appears to not consider that the graded dopant concentration itself creates a "built-in" 
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Appl. No. 11/622,496 
Response to Non-Final Office Action of December 20, 2011 

electrical field that forces the movement of carriers into a particular direction, whereby the 

"direction" of the electrical field and the resulting direction of the carrier movement depends 

solely on the slope of the graded concentration of dopant. With regard to the existence of a 

"built-in" electric field created by a graded dopant density, see, e.g., Jastrzebski (US 4,481,522) 

col. 5, lines 11-13 ( cited in Office Action). Applicant respectfully submits that this inherent 

"built-in" unidirectional electric field is the additional parameter for ensuring that all minority 

carriers are being moved in one direction and which parameter the Office Action deemed to be 

missing from the disclosure. 

However, without conceding Applicant's position on this issue, Applicant has further 

amended claims 10 and 18 to overcome the rejection pursuant to 35 U.S.C. 112, first paragraph. 

In particular, Applicant has removed the word "all" from the rejected claim language which now 

reads: "unidirectional electric drift field to aid the movement of minority carriers ... " This claim 

language is supported at least by Applicant's disclosure in paragraph 11 and original claim 6. 

Independent claims 10 and 18 stand rejected as obvious in view of the combined 

teachings of Kamins (US 4,160,985) of prior record in view of Jastrzebski (US 4,481,522) and 

Bamji (US 2002/0084430) of prior record. Kamins discloses a photosensing device in which 

selective doping of a semiconductor substrate of the device produces electric fields in the 

substrate which accelerate photo generated charge catTiers toward or away from the surface of the 

device. Abstract, Fig. 3. As the Office Action acknowledges, Kamins does not teach that the 

electric drift field is a "unidirectional electric drift field." 

Jastrzebski discloses three-phase charge-coupled device (CCD) imagers having 

unidirectional electric drift fields in their semiconductive substrates to improve the operation of 

the CCD (see e.g., col. 1, lines 5-8, col 2, lines 62-64, col. 3, lines 20-52 and Fig. la). Jastrzebski 

Page 7 of 10 
Dell Ex. 1016

Page 290 



Appl. No. 11/622,496 
Response to Non-Final Office Action of December 20, 2011 

describes the three-phase clocking signals as follows: 

El~trodes 13 and 16 are shown connected to receive 
a first phase cf, 1 of the three-phase clocking signals; 
electrodes 14 and 17, to receive a seconci phase <f,2 of 
those signals: and electrodes 15 and 18, to receive a 
third phase <f>3 of those signals. The successive a~lica­
tion of the clocking signals <l>t, !P21-and du in or er of 
their ordinal number subscripts wilt, as known,~ 
shift of charge packets in potential wells induced under 
the electrodes in a rightward direction on each clocking 
signal transition. These potential wells' are asspciate<J 
with the charge depletion regio.ns induced below t~e 
electrodes receiving re~atively positive cloc~ing signal 
phases. In FIG. t the depletion regio.ns are shown. Ir, 
dashed outline being induced under electi:ode .pairs 13, 
14 and 16, 17 presumed to be receiving ~1., <f,2 doi;k 
voltages relatively positive to the <f>3 clo9k ,vpltage ap-
plied to electrodes 15 and 18. · 

(Jastrzebski, Col. 3, lines 20-36, underlines added). 

As the underlined text above indicates, the application of clocking signals causes a shift 

of charge packets in the regions directly underneath the electrodes which causes a change of 

value of the unidirectional electric drift field located directly underneath the electrodes. Unlike 

the capacitor electrodes/gates in a CMOS image sensor, which have a fixed potential, the 

electrodes/gates in a CCD shift register do not have a fixed potential. As made clear in 

Jastrzebski, successive application of clocked signals effectively creates multiple electrical fields 

underneath the gates with varying electric values (potentials), or at least, arguably, one dynamic 

(varying with time) unidirectional electric field with varying electric (values) potentials. That is 

so because the electric field described in Jastrzebski is influenced by at least two factors. First, 

<pl, <p2 and <p3 "swing" back and forth (shift) their charge and therefore modulate the electric 

field created by the graded dopant concentration in the substrate. Second, this modulation 

disturbs the electric field and affects the effectiveness of the electric field to aid the movement of 

carriers in a single desired direction. Because a CMOS image sensor only has electrodes/gates 

with a fixed potential, there is no modulation of the electric unidirectional drift field. 
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Appl. No. 11/622,496 
Response to Non-Final Office Action of December 20, 2011 

Consequently, Applicant's claimed CMOS semiconductor device includes a single static (time­

invariant) unidirectional electric drift field. 

Applicant has amended claims 10 and 18 to better distinguish over the cited prior art by 

claiming "a graded concentration of dopants extending between said surface layer and said 

substrate to create and maintain a single static unidirectional electric drift field to aid the 

movement of minority carriers." 

Bamji discloses a method to measure distance or brightness using a CMOS sensor. The 

most recent office action cites Bamji against claim 10 for the proposition that integrated circuit 

structures with photo detectors may be atTays of CMOS devices. However, Applicant 

respectfully submits that this disclosure is moot in view of the above recited shmicomings in the 

disclosure of Kamins and Jastrzebski and in view of Applicant's additional amendments to 

claims 10 and 18. 

Claims 11-16 depend on claim 10 and for at least the same reason that claim 10 is 

patentable over the cited prior art, claims 11-16 are patentable as well. Claims 19-24 depend on 

claim 18 and for at least the reasons that claim 18 is patentable over the cited prior art, claims 19-

24 are patentable as well. 
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Appl. No. 11/622,496 
Response to Non-Final Office Action of December 20, 2011 

CONCLUSION 

Applicant respectfully submits that in view of the amendments made to the claims and 

the discussion set fmih herein, 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 (0299-0001.01). 

By: 

Respectfully submitted, 

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

Law Offices of Eugene M. Cummings, P.C. 
1 N. Wacker 
Suite 4130 
Chicago, Illinois 60606 

Telephone: (312) 984-0144 
Facsimile: (312) 984-0146 

Page 10 of 10 
Dell Ex. 1016

Page 293 



PTO/SB/22 (09-11) 
Approved for use through 07/31/2012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARMENT 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 0MB control number. 

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

0299-0001.01 

Application Number 11/622496 Filed 01/12/2007 

For SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS 

Art Unit 2892 Examiner Ajay Arora 

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

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

0 

• 
• 

Fee Small Entity Fee 

0 One month (37 CFR 1.17(a)(1)) $150 $75 

• Two months (37 CFR 1.17(a)(2)) $560 $280 

• Three months (37 CFR 1.17(a)(3)) $1270 $635 

• Four months (37 CFR 1.17(a)(4)) $1980 $990 

• Five months (37 CFR 1.17(a)(5)) $2690 $1345 

Applicant claims small entity status. See 37 CFR 1.27. 

A check in the amount of the fee is enclosed. 

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

$ 75.00 

$ 

$ 

$ 

$ 

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

[l] The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 
Deposit Account Number _5_0_-4_1_9_9 ______ _ 

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

I am the • 
• 
[Z] 

• 

applicant/inventor. 

assignee of record of the entire interest. See 37 CFR 3.71. 
Statement under 37 CFR 3.73(b) is enclosed (Form PTO/SB/96). 

attorney or agent of record. Registration Number_4_1_,2_0_7 ______ _ 

attorney or agent under 37 CFR 1.34. 
Registration number if acting under 37 CFR 1.34 _______ _ 

/David M. Mundt/ April 17, 2012 

Signature Date 

David M. Mundt 312-984-0144 

Typed or printed name Telephone Number 

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more than one 
signature is required, see below. 

0 Total of 1 forms are submitted. 
This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

/fyou need assistance in completing the form, call 1-B00-PTO-9199 and select option 2. 

Dell Ex. 1016
Page 294 



Electronic Patent Application Fee Transmittal 

Application Number: 11622496 

Filing Date: 12-Jan-2007 

Title of Invention: SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS 

First Named Inventor/Applicant Name: G.R. Mohan Rao 

Filer: David Michael Mundt/Francisca Hubbard 

Attorney Docket Number: 0299-0001.01 

Filed as Small Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Extension - 1 month with $0 paid 2251 1 75 75 Dell Ex. 1016
Page 295 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Total in USD ($) 75 

Dell Ex. 1016
Page 296 



Electronic Acknowledgement Receipt 

EFSID: 12560817 

Application Number: 11622496 

International Application Number: 

Confirmation Number: 3086 

Title of Invention: SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS 

First Named Inventor/Applicant Name: G.R. Mohan Rao 

Customer Number: 70653 

Filer: David Michael Mundt/Francisca Hubbard 

Filer Authorized By: David Michael Mundt 

Attorney Docket Number: 0299-0001.01 

Receipt Date: 17-APR-2012 

Filing Date: 12-JAN-2007 

Time Stamp: 15:20:02 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $75 

RAM confirmation Number 1922 

Deposit Account 504199 

Authorized User 

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

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

Dell Ex. 1016
Page 297 



File Listing: 

Document 
Document Description File Name 

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

694682 

1 
Amend ment/Req. Reconsideration-After 

Amend mentE.pdf no 10 
Non-Final Reject 

df7ff0ed5b70459b2c714986b91 a259d9e2 
6330c 

Warnings: 

Information: 

132721 

2 Extension of Time ExtOITime.pdf no 1 
dee 7fa 1 a4348d38dd841 d01 0681 af572790 

a8c55 

Warnings: 

Information: 

30313 

3 Fee Worksheet (5B06) fee-info.pdf no 2 

837f11c98ef38348acddbabb3fbf17ca3190 
4272 

Warnings: 

Information: 

Total Files Size (in bytes) 857716 

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

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

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

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

Dell Ex. 1016
Page 298 



UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

11/622,496 01/12/2007 G.R. Mohan Rao 

70653 7590 08/13/2012 

LAW OFFICES OF EUGENE M. CUMMINGS, P.C. 
ONE NORTH WACKER DRIVE 
SUI1E4130 
CHICAGO, IL 60606 

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

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

0299-0001.01 3086 

EXAMINER 

ARORA,AJAY 

ART UNIT PAPER NUMBER 

2892 

MAIL DATE DELIVERY MODE 

08/13/2012 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. 

PTOL-90A (Rev. 04/07) 
Dell Ex. 1016

Page 299 



Office Action Summary 

Application No. 

11/622,496 

Examiner 

AJAY K. ARORA 

Applicant(s) 

RAO, G. R. MOHAN 

Art Unit 

2892 

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ;J. MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, 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 )IZI Responsive to communication(s) filed on 17 April 2012. 

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

3)0 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)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 G.D. 11, 453 O.G. 213. 

Disposition of Claims 

5)1Zl Claim(s) 10-16 and 18-24 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 

6)0 Claim(s) __ is/are allowed. 

7)1Zl Claim(s) 10-16 & 18-24 is/are rejected. 

8)0 Claim(s) __ is/are objected to. 

9)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

10)0 The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

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

12)0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

13)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

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

1.0 Certified copies of the priority documents have been received. 

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

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

*Seethe attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) 0 Notice of References Cited (PTO-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 

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

5) 0 Notice of Informal Patent Application 3) 0 Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 03-11) 

6) 0 Other: __ . 

Office Action Summary Part of Paper No./Mail Date 20120810 
Dell Ex. 1016

Page 300 



Application/Control Number: 11/622,496 

Art Unit: 2892 

DETAILED ACTION 

Claim Rejections - 35 USC § 112 

1. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

Page 2 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claim 10-16 and 18-24 rejected under 35 U.S.C. 112, first paragraph, because 

the specification, while being enabling for "to create a unidirectional electric drift field" 

(see lines 8-9 of base claims 10 and 18) , does not reasonably provide enablement for 

"to create and maintain a single static unidirectional electric drift field" (emphasis added, 

as recited in lines 8-9 of the currently amended claims 10 and 18). The specification 

does not enable any person skilled in the art to which it pertains, or with which it is most 

nearly connected, to make and use the invention commensurate in scope with these 

claims. Applicant has not pointed out to the part of the specification that supports the 

above amendment. Also, in view of arguments that applicant has presented on pages 

8-9 of applicant's response of 04/17/2012 to argue that Jastrzebski reference does not 

read on "to create and maintain a single static unidirectional electric drift field", it is not 

clear how any of applicant's Figures conveys the above limitation any more than Figure 

1 of Jastrzebski. 
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Claim Rejections - 35 USC § 103 

Page 3 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

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

4. Claims 10-11, and 18-19 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Kamins (US 4,160,985) of prior record, hereinafter Kamins, in view 

Jastrzebski (US 4,481,522) of prior record, hereinafter Jastrzebski, and further in view 

of Bamji (US 2002/0084430) of prior record, hereinafter Bamji. 

Regarding claim 10, Kamins (refer to Figures 2-3) teaches a semiconductor device 

comprising: 

a surface layer (23); 

s substrate (19); 

an active region (comprising photodiodes 11, 13, 15 and 17 are formed), 

disposed on one surface (i.e. upper surface in Figure 2) of said surface layer (23); and 

a single drift layer (21) disposed between the other surface (i.e. lower surface in 

Figure 2) of said surface layer (23) and said substrate (19), said drift layer having a 

graded concentration of dopants (see Figure 3) extending between said surface layer 

and said substrate, which is capable of creating and maintaining a single static electric 
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drift field (because the drift field is created by graded concentration of dopants which 

does not change over time; i.e. it is "single static"). Also see Col. 2, lines 15-16; Col. 2, 

line 64 - Col. 3, line 2; Col. 1, lines 38-46; and Col. 3, lines 8-11 ). 

Kamins does not teach that the drift field is a "unidirectional drift field" that is 

capable of aiding the movement of minority carriers in a given direction. Jastrzebski 

(refer to Figures 1 a-b) teaches a semiconductor device in which a drift field utilized is a 

"unidirectional drift field" so as aid movement of minority carriers in a specific direction; 

i.e. direction of the unidirectional drift field (Col. 5, lines 17-20 and 25-30). It would have 

been obvious to one of ordinary skills in the art at the time of the invention to modify 

Kamins so that the drift field is a unidirectional drift field that is capable of aiding the 

movement of minority carriers in a given direction. The ordinary artisan would have 

been motivated to modify Kamins for at least the purpose of optimizing the performance 

of any device that may be used in conjunction with transistors (as part of an integrated 

circuit) that may require drawing of minority carriers in a specific direction to improve 

performance (see Jastrzebski, Col. 2, lines 22-42). 

Further, whereas Kamins teaches photosensing elements like photodiodes and 

associated integrated circuit structures (Col. 2, lines 56-59), Kaminis does not teach that 

the semiconductor device is a "CMOS" semiconductor device and with the active region 

including "a source and a drain". Bamji teaches that integrated circuit structures with 

photo detectors such as photodiodes may be arrays of CMOS devices (page 1, para 

0004) wherein active regions may include a source and a drain (page 9, para 0098, 1st 

sentence). It would have been obvious to one of ordinary skills in the art at the time of 
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the invention to modify Kamins so that the semiconductor device is a CMOS 

Page 5 

semiconductor device and with the active region includes a source and a drain. The 

ordinary artisan would have been motivated to modify Kamins for at least the purpose of 

using CMOS technology that is suitable for field effect devices with source and drain 

regions, as CMOS technology enables integration of images sensors on a single 

integrated circuit and reduction in power consumption (see Bamji, page 1, para 0002). 

It is noted that claim 10 is a product claim but recites a method therein (i.e. 

"create and maintain a single static unidirectional electric drift field"; emphasis added). 

Therefore, claim 10 (same applies to claim 18) amounts to a product by process claim. 

"Even though product-by-process claims are limited by and defined by the process, 

determination of patentability is based on the product itself. The patentability of a 

product does not depend on its method of production. If the product in the product-by­

process claim is the same as or obvious from a product of the prior art, the claim is 

unpatentable even though the prior product was made by a different process." In re 

Thorpe, 777 F.2d 695,698,227 USPQ 964,966 (Fed. Cir. 1985). See MPEP 2113. To 

the extent the limitation of "create and maintain a single static unidirectional electric drift 

field" applies to the electric drift field inherently created by the claimed "graded 

concentration of dopants", it conveys a structural limitation. However, if the above 

implies absence of other electric fields (see applicant's arguments on page 8 of 

applicant's response of 4/17/2012), that does not constitute a structural limitation but 

rather method steps. 
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Claim 18 is similar to claim 10 (and hence the same rejection applies) except for the 

direction of drawing minority carriers. However, Kamins also teaches the direction of 

drawing minority carriers as in claim 18; i.e. drawing minority carriers (Col. 2, lines 15-

16) may also be from said substrate to said surface layer (Col. 1, lines 38-46 and Col. 3, 

lines 6-18). 

Regarding claims 11 and 19, Kamins teaches that said drift layer (21) is a deeply 

implanted layer (see Figures 2-3; also see Col. 2, lines 36-42). 

5. Claims 12 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Kamins, Jastrzebski and Bamji as applied to claims 10 and 18 above above, and 

further in view of Baliga (US 2002/0056883) of prior record, hereinafter Baliga. 

Regarding claims 12 and 20, Kamins (refer to Figures 2-3) teaches substantially the 

claimed structure but does not teach that the drift layer is an "epitaxial" layer. Baliga (US 

2002/0056883) teaches that it is known in the art that a drift layer with graded dopant 

concentration may be an epitaxial layer (page 2, para 0008, 2nd and 3rd sentences and 

page 9, para 0063, especially 7th 
- 9th sentences). It would have been obvious to one of 

ordinary skills in the art at the time of the invention to modify Kamins so that the drift 

layer is an epitaxial layer. The ordinary artisan would have been motivated to modify 

Kamins for at least the purpose of using a layer that has a uniform crystal structure 
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which makes electrical properties more predictable and can also act as a base for 

further epitaxial layers in which devices may be formed. 

6. Claims 13-16 and 21-24 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Kamins, Jastrzebski and Bamji as applied to claims 10 and 18 above 

above, and further in view of Fujimoto (2002/0102783) of prior record, hereinafter 

Fujimoto; and lshaque (US 5,517,052) of prior record, hereinafter lshaque. 

Regarding claims 13-16 and 21-24, Kamins (refer to Figure 3) teaches substantially the 

claimed structure but does not specifically state if the gradient is "linear", "quasi-linear", 

"exponential"; or "complimentary error function". Fujimoto teaches that an impurity 

region having a concentration gradient may have a profile that is linear, exponential,"or 

a combination thereof (page 3, para 0038). Further, lshaque teaches that doping 

gradient is typically complementary error function or Gaussian if a deep diffusion 

process is used (Col. 3, line 49 to Col. 4, line 14). Given that Kamins teaches that a 

desired electric field is formed as a result of the gradient in doping (thus suggesting the 

gradient affects profile of the field) and various profiles of concentration gradient are 

known (as explained above in view of Fujimoto and lshaque), it would have been 

obvious to one of ordinary skills in the art at the time of the invention to modify Kamins 

so that the gradient is linear, exponential; or alternatively other profiles such as "quasi­

linear" or "complimentary error function", which are essentially combinations of linear 

and exponential profiles. The ordinary artisan would have been motivated to modify 
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Kamins for at least the purpose of creating a specific profile of the electric field that is 

suitable for directing the minority carriers in a specific direction. 

Response to Arguments 

7. Applicant's arguments with respect to 35 USC 112, 1st paragraph rejection of 

claims 10 and 18 related to "drawing ill! minority carriers from said substrate to said 

surface layer" have been considered but are moot because the arguments do not apply 

in view of the amendment to the claims. However, the amendments result in new 35 

USC 112, 1st paragraph rejections, which have been outlined above. 

8. Applicant's arguments with respect to 35 USC 103(a) rejections of claims 10 and 

18 (see 2nd last paragraph of page 7 to page 9) have been considered but they are not 

persuasive. 

9. On page 7, last paragraph to page 9, 1st paragraph of applicant's response, 

applicant argues that because Jastrzebski reference teaches "clocking signals" in 

addition to the drift field created by graded dopant concentration, it does not read on 

"create and maintain a single static unidirectional electric drift field". This argument is 

not persuasive. This argument is addressed in the revised rejection of claims 10 and 

18, which now points out product-by-process limitations. 
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10. Applicant's amendment necessitated the new ground(s) of rejection presented in 

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 

CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the 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. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

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

/AJAY K. ARORA/ 
Primary Examiner, Art Unit 2892 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application No. 

Confirmation No. 

Inventor 

Filed 

TC/A.U. 

Examiner 

Title 

Docket No. 

Sir: 

11/622,496 

3086 

G. R. Mohan Rao 

January 12, 2007 

2892 

Ajay Arora 

SEMICONDUCTOR DEVICES WITH GRADED 

DOPANT REGIONS 

0299-0001.01 

RESPONSE PURSUANT TO 37 CFR 1.114 

AMENDMENTF 

In response to the final Office Action of August 13, 2012, Applicant submits the 

following amendment: 

Claims. Amendments to the claims begin on page 2 of this amendment. 

Remarks. Remarks begin on page 6 of this amendment. 
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Appl. No. 11/622,496 
Response to Final Office Action of August 13, 2012 

LISTING OF CLAIMS 

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

Claims: 

1. (Canceled) 

2. (Canceled) 

3. (Canceled) 

4. (Canceled) 

5. (Canceled) 

6. (Canceled) 

7. (Canceled) 

8. (Canceled) 

9. (Canceled) 
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10. (Currently Amended) A CMOS 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; -and-

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 extending between said 

surface layer and said substrate, said drift layer further having a first to create and maintain a 

-s-iH--gle 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 and a second static unidirectional electric drift field to aid the 

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

11. (Original) The CMOS Semiconductor device of claim 10 wherein said drift layer is a deeply­

implanted layer. 

12. (Original) The CMOS Semiconductor device of claim 10 wherein said drift layer is an 

epitaxial layer. 

13. (Original) The CMOS Semiconductor device of claim 10 wherein said graded concentration 

follows a linear gradient. 
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14. (Original) The CMOS Semiconductor device of claim 10 wherein said graded concentration 

follows a quasi-linear gradient. 

15. (Original) The CMOS Semiconductor device of claim 10 wherein said graded concentration 

follows an exponential gradient. 

16. (Original) The CMOS Semiconductor device of claim 10 wherein said graded concentration 

follows a complimentary error function gradient. 

17. (Canceled) 

18. (Currently amended) A CMOS 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; and 

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 extending between said 

surface layer and said substrate, said drift layer further having a first to create and maintain a 

s-ingle 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 and a second static unidirectional electric drift field to aid the 
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movement of minority carriers from said substrate to said surface layer. 

19. (Original) The CMOS Semiconductor device of claim 18 wherein said drift layer is a deeply­

implanted layer. 

20. (Original) The CMOS Semiconductor device of claim 18 wherein said drift layer is an 

epitaxial layer. 

21. (Original) The CMOS Semiconductor device of claim 18 wherein said graded concentration 

follows a linear gradient. 

22. (Original) The CMOS Semiconductor device of claim 18 wherein said graded concentration 

follows a quasi-linear gradient. 

23. (Original) The CMOS Semiconductor device of claim 18 wherein said graded concentration 

follows an exponential gradient. 

24. (Original) The CMOS Semiconductor device of claim 18 wherein said graded concentration 

follows a complimentary error function gradient. 

25. (Canceled) 
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REMARKS 

Applicant has carefully reviewed the final Office Action of August 13, 2012 ("Office 

Action") and in response thereto states as follows: 

Claims 10-16 and 18-24 stand rejected pursuant to 35 U.S.C. 112, first paragraph because 

Applicant's specification does not enable "to create and maintain a single static unidirectional 

electric drift field." Office Action at ,r2. Without conceding the merits of this rejection, Applicant 

has further amended base claims 10 and 18 to overcome the rejection pursuant to 35 U.S.C. 112, 

first paragraph. In particular, Applicant has removed any reference to the terms "create," 

"maintain" and "single." With regard to the remaining term "static," Applicant respectfully notes 

that prior art reference Kamins (US 4,160,985), just like Applicant, discloses the presence of a 

"static" drift field, "because the drift field is created by graded concentration of dopants which 

does not change over time." See Office Action ,r4 p.4 lines 1-3, further citing to Kamins, Col. 2, 

lines 15-16; Col. 2, line 64- Col. 3, line 2; Col. 1, lines 38-46; and Col. 3, lines 8-11. 

Claims 10-11 and 18-19 stand rejected as obvious in view of the combined teachings of 

Kamins (of prior record) in view of Jastrzebski (US 4,481,522) (of prior record) and Bamji (US 

2002/0084430) ( of prior record). Applicant has previously summarized the disclosure of these 

references. Without conceding any of Applicant's positions, Applicant has further amended 

independent claims 10 and 18 to better distinguish over the cited prior art by claiming "at least 

one well region disposed in said single drift layer, said well region having a graded concentration 

of dopants and a second static unidirectional electric drift field to aid the movement of minority 

carriers." Applicant respectfully submits that neither Kamins nor Jastrzebski, disclose the above 

limitation. 

Finally, Applicant has further amended claims 10 and 18 to address the Examiner's 
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position that claims 10 and 18 as previously submitted are product by process claims. See Office 

Action at p.5. In particular, Applicant has amended claim 10 as follows: 

"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 extending 
between said surface layer and said substrate, said drift layer further having a first 
to create and maintain a single static unidirectional electric drift field to aid the 
movement of minority carriers from said substrate to said surface layer ... " 

Claims 11-16 depend on claim IO and for at least the same reason that claim IO is 

patentable over the cited prior art, claims 11-16 are patentable as well. Claims 19-24 depend on 

claim 18 and for at least the reasons that claim 18 is patentable over the cited prior art, claims 19-

24 are patentable as well. 
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CONCLUSION 

Applicant respectfully submits that in view of the amendments made to the claims and 

the discussion set forth herein, 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 (0299-0001.0 I). 

By: 

Respectfully submitted, 

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

Law Offices of Eugene M. Cummings, P.C. 
1 N. Wacker 
Suite 4130 
Chicago, Illinois 60606 

Telephone: (312) 984-0144 
Facsimile: (312) 984-0146 
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Application No. 
11/622,496 

Applicant(s) 
Advisory Action RAO, G.R. MOHAN 

Before the Filing of an Appeal Brief Examiner 
AJAY K. ARORA 

Art Unit 
2892 

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

THE REPLY FILED 15 October 2012 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
NO NOTICE OF APPEAL FILED 

1. C8] The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file 
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance; 
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with 
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of 
the following time periods: 

a) D The period for reply expires __ months from the mailing date of the final rejection. 
b) [8J The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later. 

In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 
c) D A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed 

within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of 
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier. 

Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE 
FIRST RESPONSE TO APPLICANT'S FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL 
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(1). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate 
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The 
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally 
set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the 
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b). 
NOTICE OF APPEAL 

2. D The Notice of Appeal was filed on __ . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the 
Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of 
Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a). 

AMENDMENTS 

3. [8J The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because 
a) [8J They raise new issues that would require further consideration and/or search (see NOTE below); 
b) D They raise the issue of new matter (see NOTE below); 
c) D They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 

appeal; and/or 
d) D They present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: The new limitations of base claims 10 requiring "at least one well region disposed in said single drift /aver, said well region 
having a graded concentration of dopants and a second static unidirectional electric drift field to aid the movement of minority 
carriers from said surface /aver to said substrate" (see last 3 lines of claim 10). Amended base claim 18 also recites similar new 
limitations (see last 3 lines of claim 18). (See 37 CFR 1.116 and 41.33(a)). 

4. D The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324). 

5. D Applicant's reply has overcome the following rejection(s): __ . 

6. D Newly proposed or amended claim(s) __ would be allowable if submitted in a separate, timely filed amendment canceling the non­
allowable claim(s). 

7. D For purposes of appeal, the proposed amendment(s): (a) D will not be entered, or (b) D will be entered, and an explanation of how the 
new or amended claims would be rejected is provided below or appended. 

AFFIDAVIT OR OTHER EVIDENCE 

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

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

1 O. D The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIDERATION/OTHER 

11. D The request for reconsideration has been considered but does NOT place the application in condition for allowance because: 

12. D Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s). __ 
13. D Other: __ . 

STATUS OF CLAIMS 

14. The status of the claim(s) is (or will be) as follows: 
Claim(s) allowed: 
Claim/s) obiected to: 

U.S. Patent and Trademark Office 
PTOL-303 (Rev. 09-2010) 

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

Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20121021 
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Receipt date: 10/15/2012 11 622496 - GAU: 2892 

DO NOT ENTER: /A.A./ 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application No. 

Confirmation No. 

Inventor 

Filed 

TC/A.U. 

Examiner 

Title 

Docket No. 

Sir: 

11/622,496 

3086 

G. R. Mohan Rao 

January 12, 2007 

2892 

Ajay Arora 

SEMICONDUCTOR DEVICES WITH GRADED 

DOPANT REGIONS 

0299-0001.01 

RESPONSE PURSUANT TO 37 CFR 1.114 

AMENDMENTF 

In response to the final Office Action of August 13, 2012, Applicant submits the 

following amendment: 

Claims. Amendments to the claims begin on page 2 of this amendment. 

Remarks. Remarks begin on page 6 of this amendment. 
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PTO/SB/30 (07-09) 
Approved for use through 07/31/2012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
n er e U d th P aperwor e uclion ct o 1995. no persons are reauIre to respon to a co ectIon of information unless It contains a va 1 k Rd . A . d d II . ' ' I'd 0 MB control number. 

Request Application Number 11/622496 

for 01/12/2007 
Continued Examination (RCE) Filing Date 

G.R. Mohan Rao Transmittal First Named Inventor 

Address to: Art Unit 2892 
Mail Stop RCE 
Commissioner for Patents Examiner Name Ajay Arora 
P.O. Box 1450 

Alexandria, VA22313-1450 Attorney Docket Number 0299-0001.01 

This is a Request for Continued Examination (RCE) under 37 CFR 1 .114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any desiQn application. See Instruction Sheet for RCEs (not to be submitted to the USPTO) on paQe 2. 

1. /Submission required under 37 CFR 1.114! Note: If the RCE is proper, any previously filed unentered amendments and 
amendments enclosed with the RCE will be entered in the order in which they were filed unless applicant instructs otherwise. If 
applicant does not wish to have any previously filed unentered amendment(s) entered, applicant must request non-entry of such 
amendment(s). 

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

i. • Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

ii. • Other 

b. ~ Enclosed 

i. ~ Amendment/Reply iii. • Information Disclosure Statement (IDS) 

ii. • Affidavit(s)/ Declaration(s) iv. • Other 

2. [ Miscellaneous] 

Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a 

a. • period of ___ months. (Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

b. • Other 

3. [Fees] The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 

~ 
The Director is hereby authorized to charge the following fees any underpayment of fees or credit any overpayments to 

a. Deposit Account No. 50-4199 . 
i. ~ RCE fee required under 37 CFR 1.17(e) 

ii • Extension of time fee (37 CFR 1.136 and 1.17) 

iii • Other 

b. • Check in the amount of$ enclosed 

C. • Payment by credit card (Form PTO-2038 enclosed) 

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

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

Signature /David M. Mundt/ J Date I November 13, 2012 
Name (Print/Type) David M. Mundt J Registration No. I 41,207 

CERTIFICATE OF MAILING OR TRANSMISSION 

I hereby certify that this correspondence is being deposited with the United States Postal Service with sufficient postage as first class mail in an envelope 
addressed to: Mail Stop R' Commissioner for Patents, P. 0. Box 0450, Alexandrk' ~f ~2313-1450 or)acsimile transmitted to the U.S. Patent and Trademark 
Office on the date showr elow. I J /1 /) I f:.e 1, ,;;t,, j cu h I Vi<, 

Signature ·-filJ()Vtl('~--0) '--11 VI "A 7'I I I{_ ·-A ~ 

Name (Print/Type) I ~rancisca M. A. Hubbard I Date I November 13, 2012 
This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.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: Mail Stop RCE, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application No. 

Confirmation No. 

Inventor 

Filed 

TC/A.U. 

Examiner 

Title 

Docket No. 

Sir: 

11/622,496 

3086 

G. R. Mohan Rao 

January 12, 2007 

2892 

Ajay Arora 

SEMICONDUCTOR DEVICES WITH GRADED 

DOPANT REGIONS 

0299-0001.01 

REQUEST FOR CONTINUED EXAMINATION 

AMENDMENTF 

In response to the Advisory Action of October 24, 2012, Applicant submits the following 

amendment: 

Claims. Amendments to the claims begin on page 2 of this amendment. 

Remarks. Remarks begin on page 6 of this amendment. 
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Appl. No. I 1/622,496 
Response to Advisory Action of October 24, 2012 

LISTING OF CLAIMS 

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

Claims: 

1. (Canceled) 

2. (Canceled) 

3. (Canceled) 

4. (Canceled) 

5. (Canceled) 

6. (Canceled) 

7. (Canceled) 

8. (Canceled) 

9. (Canceled) 

Page 2 of 8 
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Appl. No. 11/622,496 
Response to Advisory Action of October 24, 2012 

10. (Currently Amended) A CMOS 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; and 

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 extending between said 

surface layer and said substrate, said drift layer further having a first to create and maintain a 

s-m-gl-e 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 and a second static unidirectional electric drift field to aid the 

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

11. (Original) The CMOS Semiconductor device of claim 10 wherein said drift layer is a deeply­

implanted layer. 

12. (Original) The CMOS Semiconductor device of claim 10 wherein said drift layer is an 

epitaxial layer. 

13. (Original) The CMOS Semiconductor device of claim IO wherein said graded concentration 

follows a linear gradient. 

Page 3 of 8 
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Appl. No. 11/622,496 
Response to Advisory Action of October 24, 2012 

14. (Original) The CMOS Semiconductor device of claim 10 wherein said graded concentration 

follows a quasi-linear gradient. 

15. (Original) The CMOS Semiconductor device of claim 10 wherein said graded concentration 

follows an exponential gradient. 

16. (Original) The CMOS Semiconductor device of claim 10 wherein said graded concentration 

follows a complimentary error function gradient. 

17. (Canceled) 

18. (Currently amended) A CMOS 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; aR4 

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 extending between said 

surface layer and said substrate, said drift layer further having a first to create and maintain a 

-s-i-ngle 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 and a second static unidirectional electric drift field to aid the 

Page 4 of 8 
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Appl. No. 11/622,496 
Response to Advisory Action of October 24, 2012 

movement of minority caniers from said substrate to said surface layer. 

19. (Original) The CMOS Semiconductor device ofclaim 18 wherein said drift layer is a deeply­

implanted layer. 

20. (Original) The CMOS Semiconductor device of claim 18 wherein said drift layer is an 

epitaxial layer. 

21. (Original) The CMOS Semiconductor device of claim 18 wherein said graded concentration 

follows a linear gradient. 

22. (Original) The CMOS Semiconductor device of claim 18 wherein said graded concentration 

follows a quasi-linear gradient. 

23. (Original) The CMOS Semiconductor device of claim 18 wherein said graded concentration 

follows an exponential gradient. 

24. (Original) The CMOS Semiconductor device of claim 18 wherein said graded concentration 

follows a complimentary error function gradient. 

25. (Canceled) 

Page 5 of 8 
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Appl. No. 11/622,496 
Response to Advisory Action of October 24, 2012 

REMARKS 

Applicant has carefully reviewed the Advisory Action of October 24, 2012. In addition, 

Applicant incorporates herein by reference the October 15, 2012 Response to the Final Office 

Action and states as follows: 

Claims 10-16 and 18-24 stand rejected pursuant to 35 U.S.C. 112, first paragraph because 

Applicant's specification does not enable "to create and maintain a single static unidirectional 

electric drift field." Office Action at ,r2. Without conceding the merits of this rejection, Applicant 

has further amended base claims 10 and 18 to overcome the rejection pursuant to 35 U.S.C. 112, 

first paragraph. In particular, Applicant has removed any reference to the terms "create," 

"maintain" and "single." With regard to the remaining term "static," Applicant respectfully notes 

that prior art reference Kamins (US 4,160,985), just like Applicant, discloses the presence of a 

"static" drift field, "because the drift field is created by graded concentration of dopants which 

does not change over time." See Office Action ,r4 p.4 lines 1-3, further citing to Kamins, Col. 2, 

lines 15-16; Col. 2, line 64 - Col. 3, line 2; Col. 1, lines 38-46; and Col. 3, lines 8-11. 

Claims 10-11 and 18-19 stand rejected as obvious in view of the combined teachings of 

Kamins (of prior record) in view of Jastrzebski (US 4,481,522) (of prior record) and Bamji (US 

2002/0084430) ( of prior record). Applicant has previously summarized the disclosure of these 

references. Without conceding any of Applicant's positions, Applicant has further amended 

independent claims 10 and 18 to better distinguish over the cited prior art by claiming "at least 

one well region disposed in said single drift layer, said well region having a graded concentration 

of dopants and a second static unidirectional electric drift field to aid the movement of minority 

carriers." Applicant respectfully submits that neither Kamins nor Jastrzebski, disclose the above 

limitation. 

Page 6 of 8 
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Appl. No. 11/622,496 
Response to Advisory Action of October 24, 2012 

Finally, Applicant has further amended claims 10 and 18 to address the Examiner's 

position that claims 10 and 18 as previously submitted are product by process claims. See Office 

Action at p.5. In particular, Applicant has amended claim 10 as follows: 

"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 extending 
between said surface layer and said substrate, said drift layer further having a first 
to create and maintain a single static unidirectional electric drift field to aid the 
movement of minority carriers from said substrate to said surface layer ... " 

Claims 11-16 depend on claim 10 and for at least the same reason that claim 10 is 

patentable over the cited prior art, claims 11-16 are patentable as well. Claims 19-24 depend on 

claim 18 and for at least the reasons that claim 18 is patentable over the cited prior art, claims 19-

24 are patentable as well. 

Page 7 of 8 
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Appl. No. 11/622,496 
Response to Advisory Action of October 24, 2012 

CONCLUSION 

Applicant respectfully submits that in view of the amendments made to the claims and 

the discussion set forth herein, 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 (0299-0001.01). 

Date: November 13, 2012 

Respectfully submitted, 

By: /David M. Mundt/ 
David M. Mundt, Reg. No. 41,207 

Law Offices of Eugene M. Cummings, P.C. 
1 North Wacker Drive 
Suite 4130 
Chicago, Illinois 60606 

Telephone: (312) 984-0144 
Facsimile: (312) 984-0146 
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Electronic Patent Application Fee Transmittal 

Application Number: 11622496 

Filing Date: 12-Jan-2007 

Title of Invention: SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS 

First Named Inventor/Applicant Name: G.R. Mohan Rao 

Filer: David Michael Mundt/Francisca Hubbard 

Attorney Docket Number: 0299-0001.01 

Filed as Small Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Request for continued examination 2801 1 465 465 

Total in USD ($) 465 

Dell Ex. 1016
Page 337 



Electronic Acknowledgement Receipt 

EFSID: 14209126 

Application Number: 11622496 

International Application Number: 

Confirmation Number: 3086 

Title of Invention: SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS 

First Named Inventor/Applicant Name: G.R. Mohan Rao 

Customer Number: 70653 

Filer: David Michael Mundt/Francisca Hubbard 

Filer Authorized By: David Michael Mundt 

Attorney Docket Number: 0299-0001.01 

Receipt Date: 13-NOV-2012 

Filing Date: 12-JAN-2007 

Time Stamp: 09:12:35 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $465 

RAM confirmation Number 17230 

Deposit Account 504199 

Authorized User 

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

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

Document 
Document Description File Name 

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

151110 

1 
Request for Continued Examination 

RCE.pdf no 1 
(RCE) 

669bd 13352097826785b6b507e921 bb2d2 
1f3ba0 

Warnings: 

This is not a USPTO supplied RCE 5B30 form. 

Information: 

726410 

2 Amendment After Final AmendmentF.pdf no 8 
c3fe02a 1 a6fa54c984a7668cd2344d6e4c42 

6b1f 

Warnings: 

Information: 

30433 

3 Fee Worksheet (5B06) fee-info.pdf no 2 

1669af2e315b53327c32b94c85ccbe287af2 
f2ce 

Warnings: 

Information: 

Total Files Size (in bytes) 907953 

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

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

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

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/SB/06 (07-06) 
Approved for use through 1/31/2007. 0MB 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 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PTO-875 11/622,496 01/12/2007 • To be Mailed 

APPLICATION AS FILED- PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY [8J OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

• BASIC FEE N/A N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

• SEARCH FEE 
(37 CFR 1.16(k), (i), or (ml) 

N/A N/A N/A N/A 

• EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A N/A 

TOTAL CLAIMS 
* X $ OR X $ (37 CFR 1.16(i)) minus 20 = = = 

INDEPENDENT CLAIMS 
minus 3 = * X $ X $ (37 CFR 1.16(h)) = = 

If the specification and drawings exceed 100 

• APPLICATION SIZE FEE 
sheets of paper, the application size fee due 
is $250 ($125 for small entity) for each 

(37 CFR 1.16(s)) additional 50 sheets or 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 "O" in column 2. TOTAL TOTAL 

APPLICATION AS AMENDED - PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 

11/13/2012 REMAINING NUMBER PRESENT 
RATE($) 

ADDITIONAL 
RATE($) 

ADDITIONAL 
f-- AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
z AMENDMENT PAID FOR w 

Total (37 CFR ~ 1.16(i)) · 14 Minus ** 20 = 0 X $31 = 0 OR X $ = 

0 
Independent z * 2 Minus ***8 = 0 X $125 = 0 OR X $ = 

w (37 CFR 1 .16fh\\ 

~ D Application Size Fee (37 CFR 1.16(s)) 
<( • FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL TOTAL 
ADD'L 0 OR ADD'L 
FEE FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE($) FEE($) 

f--
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X $ = OR X $ = w 1.16(i\\ 

~ Independent 
* Minus *** X $ = OR X $ = 

0 (37 CFR 1.16(hll = 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ • FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. Legal Instrument Examiner: 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /LAJUAN HICKSON/ 
*** 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 1nformat1on 1s required by 37 CFR 1.16. The 1nformat1on 1s required to obtain or retain a benefit by the public which 1s to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 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 option 2. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

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

NOTICE OF ALLOWANCE AND FEE(S) DUE 

70653 7590 12/12/2012 

LAW OFFICES OF EUGENE M. CUMMINGS, P.C. 
ONE NORTH WACKER DRIVE 
SUITE4130 
CHICAGO, IL 60606 

EXAMINER 

ARORA,AJAY 

ART UNIT PAPER NUMBER 

2892 

DATE MAILED: 12/12/2012 

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

11/622,496 01/12/2007 G.R. Mohan Rao 0299-0001.01 3086 

TITLE OF INVENTION: SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS 

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

nonprovisional YES $885 $300 $0 $1185 03/12/2013 

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 SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

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

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

If the SMALL ENTITY is shown as NO: 

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

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 1/2 
the ISSUE FEE shown above. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 

Page 1 of 3 
PTOL-85 (Rev. 02/11) 

Dell Ex. 1016
Page 341 



PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

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

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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

70653 7590 12/12/2012 

LAW OFFICES OF EUGENE M. CUMMINGS, P.C. 
ONE NORTH WACKER DRIVE 

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. 

SUITE4130 
CHICAGO, IL 60606 

(Depositor's name) 

(Signature) 

(Date) 

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

11/622,496 01/12/2007 G.R. Mohan Rao 0299-0001.01 3086 

TITLE OF INVENTION: SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional YES $885 

EXAMINER ART UNIT 

ARORA,AJAY 2892 

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

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

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

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

$300 $0 

CLASS-SUBCLASS 

257-371000 

2. For printing on the patent front page, list 

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

$1185 03/12/2013 

2 ______________ _ 

3 ______________ _ 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

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

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

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

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

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

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

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

0 A check is enclosed. 

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

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

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

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. ________________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 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 0MB control number. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

11/622,496 01/12/2007 

70653 7590 12/12/2012 

LAW OFFICES OF EUGENE M. CUMMINGS, P.C. 
ONE NORTH WACKER DRIVE 
SUITE4130 
CHICAGO, IL 60606 

G.R. Mohan Rao 

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

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

0299-0001.01 3086 

EXAMINER 

ARORA,AJAY 

ART UNIT PAPER NUMBER 

2892 

DATE MAILED: 12/12/2012 

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

The Patent Term Adjustment to date is O day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be O day(s). 

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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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. 

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 CPR 1.14, as a 
routine use, to the public if the record was filed in an application which became abandoned or in 
which the proceedings were terminated and which application is referenced by either a published 
application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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Notice of Allowability 

Application No. 

11/622,496 
Examiner 

AJAY K. ARORA 

Applicant(s) 

RAO, G.R. MOHAN 
Art Unit 

2892 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. 1:8] This communication is responsive to 11/13/12. 

2. D 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. 1:8] The allowed claim(s) is/are 10-16 & 18-24. 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 http://www.usoto.aov/patents/init events/oph/index.iso or send an inquiry to PPHfeedback(@usoto.gov . 

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

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

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

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

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

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

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

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

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

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

2. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

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

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

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

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. 1:8] Examiner's Statement of Reasons for Allowance 

7. D Other __ . 
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Application/Control Number: 11 /622,496 

Art Unit: 2892 

DETAILED ACTION 

Continued Examination Under 37 CFR 1. 114 

Page 2 

1. A request for continued examination under 37 CFR 1 .114, including the fee set 

forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 

application is eligible for continued examination under 37 CFR 1.114, and the fee set 

forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 

has been withdrawn pursuant to 37 CFR 1 .114. Applicant's submission filed on 

11/13/2012 has been entered. 

Reasons for Allowance 

1. Claims 10-16 and 18-24 are allowed. The following is an examiner's statement 

of reasons for allowance: 

2. Claims 10-16 and 18-24 are allowed because the prior art of record does not 

teach or suggest, singularly or in combination, at least the limitations of base claim 10 

which requires "at least one well region disposed in said single drift layer, said well 

region having a graded concentration of dopants and a second static unidirectional 

electric drift field to aid the movement of minority carriers from said surface layer to said 
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substrate" (see last 3 lines of claim 10). Base claim 18 recites similar limitations (see 

last 3 lines of claim 18). 

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 

3. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

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

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

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

/AJAY K. ARORA/ 
Primary Examiner, Art Unit 2892 
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, ' ' · USPAT· · · · 14·50 · 

11 I 1~~,1 I 1 · i 
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1~1 
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i i i USPAT· i i i 11 "47 i 
I I I USOCR· : : i . : 
I I I EPO; JPO; i i I i 
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I I I I BM TDB , I I i I !~ ............... ' ............................................................................................... i ......... - ............ ) ........................ 1 .................. , ........................ ) 

I S5 253 I (graded OR gradation) WI TH (dopant OR I U&PGPUB;: OR : ON j 2008/04/08: 
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I I I OR (direction NEAR4 substrate))) ! DERWENT;: : i : 
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:~----------------:-----------------------------------------------------------------------------------------------:----------------------:------------------------:-------------------'.--------------------------: 
i S30 i 30 i S21 AND ((non-uniform$2 OR i U&PGPUB;: OR : ON i 2008/07/23! 
I I I nonuniform$2 OR grad$3 OR grading OR! USPAT; : : i 17:26 : 
I I I gradient) WITH (dopant OR doping) ! USOCR; : : i : 
I I I WI TH substrate) ! EPO; JPO; : : ! : 
i i i i DERWENT· i i i i 
I I I i I BM TDB , i i i : 

i S31 I 253 I (grad$3 OR grading OR gradient) NEAR2 I U&ffiPUB;; OR ; ON : 2008/07/23; 
I I I (dopant OR doping) NEAR4 substrate ! USPAT; : : ! 17:33 : 

11 I l~~,I I I I 
:~----------------:-----------------------------------------------------------------------------------------------:----------------------:------------------------:-------------------'.--------------------------: 
i S32 i 5 i dopant WITH concentration WITH donor i U&PGPUB;: OR : ON i 2008/07/23! 
I I I WITH acceptor WITH optimiz$3 ! USPAT; : : !18:02 : 

I I I I~~~~~; I I I I 
, i i i DERWENT·, , ' , 
I I I i I BM TDB , i i i : 

11533 inil10/182,784 i u&RGl'us,i.rR i.lON i2008/07/23i. , i i i USPAT· , , , 18·06 , 

I I I I USOCR; I I I . I 
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:~----------------:-----------------------------------------------------------------------------------------------:----------------------:------------------------:-------------------'.--------------------------: 
i S34 i O i S20 AND (dopant WITH concentration i U&PGPUB;: OR : ON i 2008/07/23! 
I I IWITHdonorWITHacceptor) !USPAT; : : l18:22 : 

I I I I~~~~~; I I I I 
, i i i DERWENT·, , ' , 
I I I I I BM TDB , i i i : 

i S35 i O i S20 AND (dopant WITH donor WITH I U&A3PUB; i OR i ON i 2008/07/23i 
i ! ! acceptor) i USPAT; : : i 18:22 : 

11 I l~~,I I I I 
:~----------------:-----------------------------------------------------------------------------------------------:----------------------:------------------------:-------------------'.--------------------------: 
!S36!5 i(dopantWITHdonorWITHacceptor iU&PGPUB;:OR :ON !2008/07/23! 
I I I WI TH optimiz$3) I USPAT; : : ! 18:26 : 

I I I I~~~~~; I I I I 
, i i i DERWENT·, , ' , 
I I I i I BM TDB , i i i : 
t nnnn·t nnnnnn~·t nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn~: nnnn - nnnnnnn: nnnnnnnnnnnn~: nnnnnnnnn~: nnnnnnnnnnnnn: 

t~ ' ' ' ' ' ' 
i S37 ! 5 ! (dopant WI TH donor WITH acceptor i U&PGPUB;: OR : ON i 2008/07/23\ 
I I I WITH (optimiz$ OR optimization OR i USPAT; : : ! 18:27 : 
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I I I 151~,I I I I 
:~----------------:-----------------------------------------------------------------------------------------------:----------------------:------------------------:-------------------'.--------------------------: 
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I I I I~~~~~; I I I I 
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11 I l~~,I I 1· ! 
:~----------------:-----------------------------------------------------------------------------------------------:----------------------:------------------------:-------------------'.--------------------------: 
i S40 i O i (layer WITH dopant WITH wafer WITH i U&PGPUB;: OR : ON i 2008/07/23! 
I I I transfer$4 WITH ((another OR second OR! USPAT; : : i 18:49 : 
I I I alternate) NEAR1 wafer)) AND (wafer ! USOCR; : : ! : 
I I I NEAR1 bond$3) ! EPO; JPO; : : ! : 
i i i i DERWENT· i i i i 
I I I i I BM TDB , i i i : 
t nnnn·t nnnnnn~·t nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn~: nnnn - nnnnnnn: nnnnnnnnnnnn~: nnnnnnnnn~: nnnnnnnnnnnnn: 

t~ ' ' ' ' ' ' 
!S41 !0 !(dopantWITHwaferWITHtransfer$4 jU&PGPUB;jOR \ON !2008/07/23\ 
I I I WITH ((another OR second OR alternate)! USPAT; i i ! 18:49 i 
I I I NEAR1 wafer)) AND (wafer NEAR1 i USOCR; : : i : 

I I I bo

nd

$
3

) I Pi1~f; I I I I 
:~----------------:-----------------------------------------------------------------------------------------------:----------------------:------------------------:-------------------'.--------------------------: 
i S42 i O i (dopant WITH transfer$4 WITH ((another i U&PGPUB;: OR : ON i 2008/07/23! 
I I I OR second OR alternate) NEAR1 wafer)) ! USPAT; : : i 18:50 : 
I I I AND (wafer NEAR1 bond$3) ! USOCR; : : i : 
I I I i EPO; JPO; i i I i 
, i i i DERWENT·, , ' , 
I I I i I BM TDB , i i i : 

ilS43 ini (dopant WITH transfer$4 WITH ((another i U&A3PUB;irR ilON i2008/07/23i 
! ! ! OR second OR alternate) NEAR1 wafer)) USPAT; : : i 18:50 : 

I I I USOCR; I I I I 
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I I I 1r:1~,I I I I 
:~"""""""":""""""""""""""""""""""""""""""""""""""""""""""'":""""-""""""':"""""""""""":"""""""""''.""""""""""""": 

i S44 i 14807 i wafer NEAR1 bond$3 i U&PGPUB;: OR : ON i 2008/07/23! 
i i i i usPAT· : : l18·51 : 

I I I l~~~j~; I I I . I 
, i i i DERWENT·, , ' , 
I I I I I BM TDB , i i i : 
t nnnn·t nnnnnn~·t nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn~: nnnn - nnnnnnn: nnnnnnnnnnnn~: nnnnnnnnn~: nnnnnnnnnnnnn: 

t~ ' ' ' ' ' ' ! S45 ! 33 ! S44 AND (dopant WITH transfer$4) i U&PGPUB;: OR : ON i 2008/07/23\ 
i i i i USPAT· i i i 18·51 i 

11 I l~~,I I 1· ! 
18461579-------; (257/655,269).ocLs.------------------------------------------------; u&PGPUB;; OR-----------------; OFF---------: 2008101124; 

i i i iusPAT· i i !09-14 i 

I I I l~~~j~; I I I . I 
, i i i DERWENT·, , ' , 
I I I i I BM TDB , i i i : 

i S47 I 539 I (257/655).0CLS. I U&PGPUB;; OR ; OFF : 2009/01/02; 
i i i i USPAT· i i i 21 ·01 i 

11 I I~~,! ! 1· ! 
:~"""""""":""""""""""""""""""""""""""""""""""""""""""""""'":""""-""""""':"""""""""""":"""""""""''.""""""""""""": 

! S48 ! 695 ! VLSI AND ((graded OR gradation OR i U&PGPUB;: OR : ON i 2009/05/24: 
I I I gradient) WITH (dopant OR doping OR i USPAT; : : i 11 :04 : 
I I I impurit$3)) I USOCR; : : i : 
I I I I EPO; JPO; : : I : 
, i i i DERWENT·, , ' , 
I I I i I BM TDB , i i i : 

i S49 I 62 I S48 AND (((carrier OR electron OR hole) I U&PGPUB;; OR ; ON : 2009/05/24; 
I I IWITH(movementORmobility))SAME jUSPAT; : : !11:05 : 
I I I ((emitter WITH collector) OR (source i USOCR; : : i : 
i I I WITH drain))) i EPO; JPO; : : i : 

I I I l~B:~~~T;j i I i 
:~"""""""":""""""""""""""""""""""""""""""""""""""""""""""'":""""-""""""':"""""""""""":"""""""""''.""""""""""""": 

i S50 i 4 i S48 AND (well WITH carrier WITH i U&PGPUB;: OR : ON i 2009/05/24! 
I I I (movement OR mobility) WITH ((away ! USPAT; : : !11 :06 : 
I I I WITH active WITH surface) OR (towards ! USOCR; : : ! : 
I I I WI TH substrate))) ! EPO; JPO; : : ! : 
i i i i DERWENT· i i i i 
I I I i I BM TDB , i i i : 

iss114 !("4001864").PN. iu&PGPUB;ioR ioFF :2009105;24; 
i i i iUSPAT· i i i11·10 i 

11 I I~~,! ! 1· ! 
I 85212 """"""': (" 6831292")-. PN. """"""""""""""""""""""""""""": U& PGPUB; ; OR""""""""'; OFF""""': 2009/05/24; 

I I I i USPAT; i i !11 :36 i 

I I I I~~~~~; I I I I 
, i i i DERWENT·, , ' , 
I I I i I BM TDB , i i i : 

ilS53 inill"5029277") RIJ i u&RGl'us; i.rR i.lOFF i 2009/05/241. , i i iLJSPAT· , , 0 12·17 , 

I I I I USOCR; I I I . I 
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I I I 1r:1~,I I I I 
!~""""""""i""""""""""""""""""""""""""""""""""""""""""""""'"i""""-"""""'","""""""""""",""""""""'"i"""""""""""""' 

I S54 I 551 I (257/655).0CLS. I U&PGPUB;: OR : OFF i 2009/05/24\ 
i i i i USPAT· i i h2·52 i 

I I I l~~~j~; I I I . I 
, i i i DERWENT·, , ' , 
I I I i I BM TDB , i i i : isssl 564--- I (257/655).ocLs.-----------------------------------------------------------; u&PGPUB;-! OR-----------------; OFF---------; 2009112122! 

i i i i USPAT· i i i 10·12 i 

11 I l~~,I I 1· ! 
!~""""""""i""""""""""""""""""""""""""""""""""""""""""""""'"i""""-"""""'","""""""""""",""""""""'"i"""""""""""""' 

!S56!2 !("6831292").PN. !U&PGPUB;\OR \OFF !2009/12/22: 
i i i : usPAT· : : ho-14 : 

I I I l~~~j~; I I I . I 
, i i i DERWENT·, , ' , 
I I I i I BM TDB , i i i : 

i8571

10 ! (U&20040072395-$ or U&20010046753-! U&PGPUB; ! OR ! ON : 2009/12/22! 
I I$ or U&20010050382-$ or U& i USPAT; : : i 10:26 : 
I I 20020093281-$ or US-20030042511- ! DERWENT : : i : 
I I$) .did. or ( US-67 43684-$ or US-5359221- i : : i : 
I I$ or U&5637898-$ or U&5627092-$ or : : : i : 
I I US-5029277-$).did. or (U&20020093281-! : : i : 
I IA-$).did. : : : ! : 
\ l~~~~~~~~~, ~~~~~~~~~~~~~~~~.._ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~• ~~~~~~~~~~~~~~~~~~~~~~~~~~• ~~~~~~~~~~~~~~~~~~~~~~~~~• ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~• 

1858 0 I S57 AND drift WITH aid$3 i U&PGPUB;: OR : ON i 2009/12/22: 
i i i USPAT· i i i 10·27 i 
I I : USOCR· : : i . : 
I I I EPO; JPO; i i I i 
, i i DERWENT·, , , , 
I I i I BM TDB , i i i i 
I :~~~~~~~~~~· ~~~~~~~~~~~~~~~ \ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~ - ~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~ : ~~~~~~~~~~~~~~~~~~~~~~~~~~: 

I S59 7 I (drift WITH aid$3) WITH dopant WITH : U&PGPUB;: OR : ON i 2009/12/22: 
i I concentration ! USPAT; : : i 10:27 : 

I I ! USOCR; i i I i 
, i i EPO· JPO· ' ' ' ' 
I I i DERWENT· l i ! i 
i i i I BM TDB , : : i : 
t l~~~~~~~~~, ~~~~~~~~~~~~~~~~ t ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : ~~~~~~~~ - ~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~: 
lffiD 173 I ((graded OR gradient OR gradation) ! U&PGPUB;: OR : ON i 2010/08/01: 
I I NEAR2 (dop$3 OR impurity)) WITH : USPAT; : : ! 12:45 : 
I I between WITH substrate AND (active OR: USOCR; : : ! : 
I I source OR drain OR source/drain) : EPO; JPO; : : ! : 
i i i DERWENT· i i i i 
I I i I BM TDB , i i i i 
I :~~~~~~~~~~· ~~~~~~~~~~~~~~~ \ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~ - ~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~ : ~~~~~~~~~~~~~~~~~~~~~~~~~~: 

I S61 74 I S60 AND CMOS i U&PGPUB; i OR i ON i 2010/08/01 i 
I I i USPAT· i i i 13"43 i 
I I I USOCR; : : I . : 
, i i EPO· JPO· ' ' ' ' 
I I i DERWENT· i i ! i 
i i i I BM TDB , : : i : 
t l~~~~~~~~~, ~~~~~~~~~~~~~~~~ t ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : ~~~~~~~~ - ~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~: 
I S62 I 5 I (complementary WITH error WITH ! U&PGPUB;: OR : ON i 2010/08/01: 
I I lfunctionWITHgradient) :USPAT; : : !19:12 : 

I I I I~~~~~; I I I I 
, i i i DERWENT·, , , , 
I I I i I BM TDB , i i i i 

i[S641155 i Clv106 AND (exponential IMTH gradient) 'us-R3Pus,inR ;ION i 20101os101' 
i i i USPAT; i i i 19:13 
I I I l l ~ 
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11 I l~~I I I I 
I I I I I BM TDB , : : i : 

1865
1 

712 I 0\/1OS AND (linear WITH gradient) : U&A3PUB;; OR ; ON : 2010/08/01; 
i i iLJSPAT· i i !19-14 i 
I I I USOCR· : : i . : 

I I I EPO; JPO; i i I i 
, i i DERWENT·, , , , 
I I i I BM TDB , i i i i 
I :~~~~~~~~~~· ~~~~~~~~~~~~~~~ \ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~ - ~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~ : ~~~~~~~~~~~~~~~~~~~~~~~~~~: 

I S66 12 I S64 AND S65 i U&PGPUB; i OR i ON i 2010/08/01 i 
I I iUSPAT· i i !19-14 i 
I I I USOCR; : : I . : 
, i i EPO· JPO· ' ' ' ' 
I I I DERWENT·! : ! : 
i i i I BM TDB , : : i : 
t l~~~~~~~~~, ~~~~~~~~~~~~~~~~ t ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : ~~~~~~~~ - ~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~: 
IS67 0 I S66 AND S62 i U&PGPUB; i OR i ON ! 2010/08/01: 
i i iLJSPAT· i i !19-15 i 
I I I USOCR· : : i . : 

I I I EPO; JPO; i i I i 
, i i DERWENT·, , , , 
I I i I BM TDB , i i i i 
I :~~~~~~~~~~· ~~~~~~~~~~~~~~~ \ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~ - ~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~ : ~~~~~~~~~~~~~~~~~~~~~~~~~~: 

I S68 7 I (grad$3 WITH (dop$3 OR donor)) SAME ! U&PGPUB; ! OR ! ON ! 2010/08/01 ! 
! ! ((dopant OR donor) WITH (sweep$3 OR i USPAT; : : i 19:58 : 
i I mov$3 OR attract$3) WI TH substrate) ! USOCR; : : i : 
i i i EPO· JPO· i i i i 
I I ! DERWENT·! : ! : 
i i i I BM TDB , : : i : 
t l~~~~~~~~~, ~~~~~~~~~~~~~~~~ t ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : ~~~~~~~~ - ~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~: 
1869 4 I (grad$3 WITH (dop$3 OR donor)) SAME i U&PGPUB;: OR : ON i 2010/08/01: 
I I ((dopant OR donor) WITH driv$3 WITH I USPAT; : : l 20:00 : 
I I (toward OR into OR deep$2) WITH I USOCR; : : l : 
I I substrate) I EPO; JPO; : : l : 
i i i DERWENT· i i i i 
I I i I BM TDB , i i i i 
I :~~~~~~~~~~· ~~~~~~~~~~~~~~~ \ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~ - ~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~ : ~~~~~~~~~~~~~~~~~~~~~~~~~~: 

I S70 16 I (layer WI TH ( dopant OR donor) WI TH I U& PGPUB;: OR : ON j 2010/08/01: 
I I concentration WITH minority WITH I USPAT; : : j 20:02 : 
i I substrate) ! USOCR; : : i : 
i i i EPO· JPO· i i i i 
I I ! DERWENT·! : ! : 
i i i I BM TDB , : : i : 
t l~~~~~~~~~, ~~~~~~~~~~~~~~~~ t ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : ~~~~~~~~ - ~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~: 
1871 3377 I ((graded OR gradation OR gradient) i U&PGPUB;: OR : ON i 2010/08/02: 
I I NEAR3 (dopant OR doping OR impurity I USPAT; : : l 04:28 : 
I I OR donor OR acceptor)) AND I USOCR; : : l : 
I I (semiconductor OR CMOS OR FET OR I EPO; JPO; : : ! : 
I I "field effect" OR NMOS OR PMOS) .ab. I DERWENT;: : j : 
, i i I BM TDB ' ' ' ' I :~~~~~~~~~~· ~~~~~~~~~~~~~~~ \ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~ - ~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~ : ~~~~~~~~~~~~~~~~~~~~~~~~~~: 

I S72 371 I S71 AND (drift WITH field) I U&PGPUB;: OR : ON j 2010/08/02: 
i i i USPAT· i i t 04·29 i 
I I I USOCR; : : I . : 
, i i EPO· JPO· ' ' ' ' 
I I ! DERWENT·! : ! : 
i i i I BM TDB , : : i : 
t l~~~~~~~~~, ~~~~~~~~~~~~~~~~ t ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : ~~~~~~~~ - ~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~: 
IS73I0 IS71AND(minorityWITHcarrierWITH !U&PGPUB;:OR :ON !2010/08/02: 
I I I into WITH substrate) I USPAT; : : l 04:29 : 

I I I I~~~~~; I I I I 
, i i i DERWENT·, , , , 
I I I i I BM TDB , i i i i 

i[S74 il114 iS71 AND (minority W1TH carrier W1TH 'us-R3Pus,inR ;ION i20101os102i 
! ! ! substrate) USPAT; : : i 04:30 : 
! t t l l ~ l 
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11 I l~~I I I I 
I I I I I BM TDB , : : i : 

!S?s\3 1 sn AND s14 : u&PGPuB;; oR ; oN : 2010108102; 
i i i USPAT· i i i 04·30 i 
I I I USOCR· : : i . : 

I I I EPO; JPO; i i I i 
, i i DERWENT·, , , , 
I I i I BM TDB , i i i i 
I :~~~~~~~~~~· ~~~~~~~~~~~~~~~ \ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~ - ~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~ : ~~~~~~~~~~~~~~~~~~~~~~~~~~: 

I S76 88 I S71 AND (drift WITH layer WITH (graded I U&PGPUB;: OR : ON i 2010/08/02: 
I I OR gradation OR gradient) WITH (dopant i USPAT; : : i 04:47 : 
i I OR doping OR impurity OR donor OR i USOCR; : : i : 
I I acceptor)) i EPO· JPO· i i i i 
I I i DERWENT·: : i : 
i i i I BM TDB , : : i : 
t l~~~~~~~~~, ~~~~~~~~~~~~~~~~ t ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : ~~~~~~~~ - ~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~: 
1877 7 I 876 AND (drift WITH layer WITH between! U&PGPUB;: OR : ON i 2010/08/02: 
I I WI TH substrate) ! USPAT; : : ! 04:48 : 
i i i USOCR· i i i i 

I I I EPO; JPO; i i I i 
, i i DERWENT·, , , , 
I I i I BM TDB , i i i i 
I :~~~~~~~~~~· ~~~~~~~~~~~~~~~ \ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~ - ~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~ : ~~~~~~~~~~~~~~~~~~~~~~~~~~: 

I S78 8028 I photodiode WI TH CMOS i U& PGPUB;: OR : ON i 2010/08/02: 
i i iUSPAT· i i 105-13 i 
I I I USOCR; : : I . : 
, i i EPO· JPO· ' ' ' ' 
I I I DERWENT·! : ! : 
i i i I BM TDB , : : i : 
t l~~~~~~~~~, ~~~~~~~~~~~~~~~~ t ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : ~~~~~~~~ - ~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~: 
1879 0 I 878 AND S76 i U&PGPUB; i OR i ON i 2010/08/02: 
i i iLJSPAT· i i !05-14 i 
I I i USOCR· : : i . : 

I I I EPO; JPO; i i I i 
, i i DERWENT·, , , , 
I I i I BM TDB , i i i i 
I :~~~~~~~~~~· ~~~~~~~~~~~~~~~ \ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~ - ~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~ : ~~~~~~~~~~~~~~~~~~~~~~~~~~: 

I S80 0 I S78 AND S77 i U&PGPUB; i OR i ON i 2010/08/02! 
I I iUSPAT· i i !05-14 i 
I I I USOCR; : : I . : 
, i i EPO· JPO· ' ' ' ' 
I I I DERWENT·! : ! : 
i i i I BM TDB , : : i : 
t l~~~~~~~~~, ~~~~~~~~~~~~~~~~ t ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : ~~~~~~~~ - ~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~: 
1881 7 I 871 AND S77 i U&PGPUB; i OR i ON i 2010/08/02: 
i i iLJSPAT· i i !05-14 i 
I I i USOCR· : : i . : 

I I I EPO; JPO; i i I i 
, i i DERWENT·, , , , 
I I i I BM TDB , i i i i 
I :~~~~~~~~~~· ~~~~~~~~~~~~~~~ \ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~ - ~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~ : ~~~~~~~~~~~~~~~~~~~~~~~~~~: 

I S82 98 I S71 AND S78 i U&PGPUB; i OR i ON i 2010/08/02! 
I I i USPAT· i i i 05·20 i 
I I I USOCR; : : I . : 
, i i EPO· JPO· ' ' ' ' 
I I I DERWENT·! : ! : 
i i i I BM TDB , : : i : 
t l~~~~~~~~~, ~~~~~~~~~~~~~~~~ t ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : ~~~~~~~~ - ~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~: 
I S83 I 9 I S72 AND S78 i U& PGPUB;: OR : ON i 2010/08/02: 
i i i i USPAT· i i i 05·20 i 

I I I l~~~j~; I I I . I 
, i i i DERWENT·, , , , 
I I I i I BM TDB , i i i i 

il$g4 inil("20020084430").PN. i us-R3Pus,i.nR i.lOFF i20101os102i. 
i i i i USPAT· , , t 05·26 , 
I I I I ' l l ~ . l 
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11 I l~~I I I I 
I I I I I BM TDB , : : i : 

1885
1

172 I (drift WITH layer WITH epitaxial) AND : U&A3PUB;; OR ; ON : 2010/08/02; 
I IS71 IUSPAT; : : !07:16 : 
i i i USOCR· i i i i 

I I I EPO; JPO; i i I i 
, i i DERWENT·, , , , 
I I i I BM TDB , i i i i 
I :~~~~~~~~~~· ~~~~~~~~~~~~~~~ \ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~ - ~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~ : ~~~~~~~~~~~~~~~~~~~~~~~~~~: 

I S86 47 I S71 AND (linear AND exponential) i U&PGPUB;: OR : ON i 2010/08/02: 
i i i USPAT· i i i 08·04 i 
I I I USOCR; : : I . : 
, i i EPO· JPO· ' ' ' ' 
I I I DERWENT·! : ! : 
i i i I BM TDB , : : i : 
t l~~~~~~~~~, ~~~~~~~~~~~~~~~~ t ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : ~~~~~~~~ - ~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~: 
1887 3 I S86 AND "complimentary error function" ! U&PGPUB;: OR : ON ! 2010/08/02: 
i i i USPAT· i i i 08·04 i 
I I i USOCR· : : i . : 
I I I EPO; JPO; i i I i 
, i i DERWENT·, , , , 
I I i I BM TDB , i i i i 
I :~~~~~~~~~~· ~~~~~~~~~~~~~~~ \ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~ - ~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~ : ~~~~~~~~~~~~~~~~~~~~~~~~~~: 

I S88 8 I S86 AND donor i U& PGPUB; i OR i ON i 2010/ 08/ 02! 
I I i USPAT· i i i 08·38 i 
I I I USOCR; : : I . : 
, i i EPO· JPO· ' ' ' ' 
I I ! DERWENT·! : ! : 
i i i I BM TDB , : : i : 
t l~~~~~~~~~, ~~~~~~~~~~~~~~~~ t ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : ~~~~~~~~ - ~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~: 
1889 583 I (257/655).CCLS. i U&PGPUB;: OR : OFF i 2010/08/02: 
i i i USPAT· i i i 10·21 i 
I I i USOCR· : : i . : 
I I I EPO; JPO; i i I i 
, i i DERWENT·, , , , 
I I i I BM TDB , i i i i 
I :~~~~~~~~~~· ~~~~~~~~~~~~~~~ \ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~ - ~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~ : ~~~~~~~~~~~~~~~~~~~~~~~~~~: 

I S90 593 I (257/655).CCLS. i U&PGPUB;: OR : OFF i 2011/01/11: 
i i i USPAT· i i i 11 "40 i 
I I I USOCR; : : I . : 
, i i EPO· JPO· ' ' ' ' 
I I ! DERWENT·! : ! : 
i i i I BM TDB , : : i : 
t l~~~~~~~~~, ~~~~~~~~~~~~~~~~ t ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : ~~~~~~~~ - ~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~: 
I S91 I 598 I (257/655).CCLS. i U&PGPUB; i OR i OFF i 2011/04/10: 
i i i i USPAT· i i i 20·57 i 

I I I l~~~j~; I I I . I 
, i i i DERWENT·, , , , 
I I I i I BM TDB , i i i i 

i[S82 ioi1("4481522") RN. i uSPAT; i~i[OFF l2011112116i 
i I I i USOCR l_ ____________________ __j i 08:02 : 

i[S83 1[456 1[(257/655) O:::LS i USPAT; i~ i[OFF I 2011/ 12116! 
i I I i USOCR l_--------------------___j i 09:45 : :--------' -----------' ·---------------------------------------------------------------------------------------------·--------------------------·-------------------------·--------------------' --------------------------· r IOI (single WI Th static WITH drift) AND i U&PGPUB; :DR :•N i 2012/08/10: I I I ((gradient OR grading OR graded) WITH ! USPAT; : : ! 00:21 : 
i i i dop$3) i EPO· JPO· i i i i 

I I I I DI BEMRWTEDNBT; I I I I 
t t t : : : ~ : r 102 I (static WITH drift) AND ((gradient OR i U&A3PUB;:•R rN 12012108/10! 
i I I grading OR graded) WI TH dop$3) i USPAT; : : i 00:21 : 

I I I 16~W~+-1 I I I 
I I I i I BM TDB , : : i : 
: ~-t ~~~~~~~~~~~~~~~~ t ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : ~~~~~~~~ - ~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~] ~~~~~~~~~~~~~~~~~~~~~~~~~~: 
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S96 I 1 I (unidirectional WITH field WITH drift) ! U&PGPUB; ! OR !,',,,,,,,_ ON l 2012/08/10! 
i I AND ((gradient OR grading OR graded) I USPAT; i ! 00:24 i 
I,,,, I WI TH dop$3) ! EPO; JPO; i i i 

I i DERWENT;: I I 
......... ! ............, ............................................................................................ J I BM_ TDB ... j ....................... .1 .................. , ........................ 1 

11/19/2012 2:57:22 PM 
C:\ Users\ aarora\ Documents\ EAST\ Workspaces\ 11622496.wsp 

file:///CI/U sers/aarora/Documents/e-Red%20Folder/l l 622496/EASTSearchHistory. l l 622496_Accessible Version.htm[ 11/19/2012 2:57 :24 PM] 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Index of Claims 11622496 

Examiner 

AJAY KARORA 

✓ Rejected Cancelled N 

-- Allowed Restricted 

~ Claims renumbered in the same order as presented by applicant 

CLAIM 
Final Original 08/02/2010 04/10/2011 12/16/2011 08/10/2012 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 ✓ ✓ ✓ ✓ 

11 ✓ ✓ ✓ ✓ 

12 ✓ ✓ ✓ ✓ 

13 ✓ ✓ ✓ ✓ 

14 ✓ ✓ ✓ ✓ 

15 ✓ ✓ ✓ ✓ 

16 ✓ ✓ ✓ ✓ 

17 ✓ 

18 ✓ ✓ ✓ ✓ 

19 ✓ ✓ ✓ ✓ 

20 ✓ ✓ ✓ ✓ 

21 ✓ ✓ ✓ ✓ 

22 ✓ ✓ ✓ ✓ 

23 ✓ ✓ ✓ ✓ 

24 ✓ ✓ ✓ ✓ 

25 ✓ 

U.S. Patent and Trademark Office 

RAO, G.R. MOHAN 

Art Unit 

2892 

Non-Elected 

Interference 

• CPA 

DATE 
11/19/2012 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

• 

A Appeal 

0 Objected 

T.D. • R.1.47 

Part of Paper No. : 20121119 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable f'ee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or.E!!K 
Alexandria, Virginia 22313-1450 
(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 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assi~nment or formal drawing, must 
have its own certificat(l.ff rnai}in,g or transmiss10n. 

70653 7590 12/12/2012 1;1.EC!T\WN IQ.. I- /../J. t1 
LAW OFFICES OF EUGENE M. CUMMINGS, P.C. 
ONE NORTH WACKER DRIVE 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
Slates Postal Service with sufficient postage for first class mail in an envelor,e 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

SUITE4130 
CHICAGO, IL 60606 

ard (Depositor's name) 

(Signature) 

(Dale) 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR CONFIRMATION NO. 

11/622,496 01/12/2007 G.R. Mohan Rao 0299-0001.01 3086 

TITLE OF INVENTION: SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS 

APPLN.TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional YES $885 

EXAMINER ART UNIT 

ARORA,AJAY 2892 

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

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

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

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

$300 $0 

CLASS-SUBCLASS 

257-371000 

2. For printing on the patent front page, list 

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

$1185 03/12/2013 

Eugene ummings, 
l__,..~,-,-----------

2 _____________ _ 

3 ____________ _ 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the docnment has been filed for 
recordation as set forth in 37 CPR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

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

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

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

~ Issue Fee 

1lD Publication Fee (No small entity discount permitted) 
0 Advance Order - # of Copies _________ _ 

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

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

4b. Payment of Pee(s): (Please th-st reapply any previously paid issue fee sl1own above) 

0 A check is enclosed. 

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

~The Director is hereby authorized to charge.tlu,_r~q',lif(;<W'ee(s), any deficiency, or credit any 
overpayment, to Deposit Account Number :::> U '+ l ':1 Y ( enclose an extra copy of this form). 

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

March 12, 2013 
Date __________________ _ 

Typed or printed name __ D_a_v_i_d __ M_._M_u_n_d_t _______ _ Registration No. ___ 4_l_,_2_0_l _______ _ 

This collection of information is required by 37 CPR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to l?rocess) 
an application. Confidentiality is &overned by 35 U.S.C. 122 and 37 CPR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparmg, and 
submitting the completed apJJlicat10n 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 sugi;estions 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, Alexandna, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. 0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Electronic Patent Application Fee Transmittal 

Application Number: 11622496 

Filing Date: 12-Jan-2007 

Title of Invention: SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS 

First Named Inventor/Applicant Name: G.R. Mohan Rao 

Filer: David Michael Mundt/Francisca Hubbard 

Attorney Docket Number: 0299-0001.01 

Filed as Small Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Utility Appl Issue Fee 2501 1 885 885 

Publ. Fee- Early, Voluntary, or Normal 1504 1 300 300 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 1185 
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Electronic Acknowledgement Receipt 

EFSID: 15191627 

Application Number: 11622496 

International Application Number: 

Confirmation Number: 3086 

Title of Invention: SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS 

First Named Inventor/Applicant Name: G.R. Mohan Rao 

Customer Number: 70653 

Filer: David Michael Mundt/Francisca Hubbard 

Filer Authorized By: David Michael Mundt 

Attorney Docket Number: 0299-0001.01 

Receipt Date: 12-MAR-2013 

Filing Date: 12-JAN-2007 

Time Stamp: 15:32:54 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $1185 

RAM confirmation Number 3028 

Deposit Account 504199 

Authorized User 

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

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

Document 
Document Description File Name 

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

169875 

1 Issue Fee Payment (PTO-85B) lssueFee.pdf no 1 
03 bcbf9d 7 d 2 9277 52ec0c60b4 ffO 1 d O 78e 7f 

afcl 

Warnings: 

Information: 

31843 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
3959a4d0703527cbda6bd4c321 ef249fa66 

5b73d 

Warnings: 

Information: 

Total Files Size (in bytes) 201718 

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

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

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

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

APPLICATION NO. ISSUE DATE 

11/622,496 04/16/2013 

70653 7590 03/27/2013 

LAW OFFICES OF EUGENE M. CUMMINGS, P.C. 
ONE NORTH WACKER DRIVE 
SUITE4130 
CHICAGO, IL 60606 

PATENT NO. 

8421195 

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

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

0299-0001.01 3086 

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, McKinney, 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, visit SelectUSA.gov. 
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Electronic Acknowledgement Receipt 

EFSID: 22481607 

Application Number: 11622496 

International Application Number: 

Confirmation Number: 3086 

Title of Invention: SEMICONDUCTOR DEVICES WITH GRADED DOPANT REGIONS 

First Named Inventor/Applicant Name: G.R. Mohan Rao 

Customer Number: 70653 

Filer: Gregory Michael Howison/Heather Hamilton 

Filer Authorized By: Gregory Michael Howison 

Attorney Docket Number: 0299-0001.01 

Receipt Date: 01-JUN-2015 

Filing Date: 12-JAN-2007 

Time Stamp: 17:54:54 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

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

642022 

1 Power of Attorney GRT32611 POAEXE.pdf no 1 
12e9c8c605e84c992a66f6dbf27d21 bbf40e 

Of93 

Warnings: 
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602530 

2 
Assignee showing of ownership per 37 

GRT32611 STMT373bEXE.pdf no 1 
CFR 3.73 

7949fff2285221279cfa919f38bd9ff1 7abdb 
Sae 

Warnings: 

Information: 

Total Files Size (in bytes) 1244552 

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

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

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

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

11/622,496 

70653 

FILING OR 3 71 (C) DATE 

01/12/2007 

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

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

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

G.R. Mohan Rao 0299-0001.01 

CONFIRMATION NO. 3086 
POWER OF ATTORNEY NOTICE 

EUGENE M. CUMMINGS, P.C. 
55 W. MONROE 1111111111111111111111 ll]~!l]!~l!~l!~liliUHI! 1111111111111111111111111111 

SUITE 3500 
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 assignee who has intervened as 
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33). 

/sleutchit/ 

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. 

page 1 of 1 
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APPLICATION NUMBER 

11/622,496 

25883 

FILING OR 3 71 (C) DATE 

01/12/2007 

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

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

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

G.R. Mohan Rao GRTD-32611 
CONFIRMATION NO. 3086 

POA ACCEPTANCE LETTER 
HOWISON & ARNOTT, L.L.P 
P.O. BOX 741715 11111111111111111 lllll ll]~!l]!~l!~l!~li11uinu1111111111111111111111111 
DALLAS, TX 75374-1715 

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. 

/sleutchit/ 

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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PTO/A;A/SlA (02-15) 
,t..p~roved fo< us~ through 03/31/2021. 0MB 0651 ~0035. 

U.S. P"tel1t and T!'oclemark Offb~: U 5. OF.PAR TM ENT m COMMER.CE 

Under the P;;oerwnrk Reduction 1\d of 1995 no oersons ara re1mired to resoond to a collection of information unless It ctiso;av; • ·,a lid 0MB contn;t number 

PATENT~ POWER OF ATTORNEY 
Patent Nurnbe~----[ 8,421, ·195 _________ 

Issue Date i 04-16-2013 
OR 

F!rst Named inventor ! G.R. Mohan Rao 
REVOCATION OF POWER OF ATTORNEY Title I 

WITH A NEW POWER OF ATTORNEY SEMICONDUCTOR DEVICES 
WITH GRADED DOPANT 

AND REGIONS 

CHANGE OF CORRESPONDENCE ADDRESS ---· 

' 
Attorney Docket No. GRTD.01 .01.DV1 .,/ 

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

DA Power of Attornev is submitted herewith. 

OR f hereby appoint Practit:oner[s) associated with the C,istomer NLimber identitiect ii, the box at right as my/our 

140672 J [El attornev(s) or agent{sl w;th respect ta the patent identtfied a~mve, and to tran.saf.t all r,u.slne,s in the United 
[ _____________________________ States Patent and :rade1t1i!rk Office connected therewith: 

OR 
0 I herebv appoint Practitioner(s_l named below as my/our attorney(,) er agentis) with respect to the patent identified above, and tl, tram;,ct 

al! business m the United States Patent and Trademark Office connected therewith: 

Practitioni?r(s) Name ' Regfstration Ntjrnber ! 

l 
! 

I I 
! 

Pie;i5e recognize or change the wrre,pondence address for the above-identified patent to: 

[8j T!-ie address ;;associated with the above-identified Custnmer Nll!11ber. 
OR 

I D The address associated with the Cu,torner Number idei1tif:0d in the box at right: 

OR 

Df-irrnor 
Individual Narne 

Address 

City l State ! I Zip ! ... 
Country 

Telephone ! E1Y1ail I 
! am the: • Applicant. 

OR [8J Pat·ent owner. 
Statement under 37 CFR 3. 73(c} {Form PTO/AIA/96) submitted her;:with or filed on 06-0·\··2015 

·)';.. ,.-..._ ,1:SIGNAJURE of,Applicant or Patent owner 
Sigmnure FJ~1t.~-t~t✓ le./ .V;:-;tw-.,...-~ .. -.:...- I·,. I Date i "J! ,- ,!·a ..... 
Name PtbUp. VY ~lt>ht\ Jr~ i/ I TelepMne 

;-21--~~1---•:: -~J~t,..J 

Title ar:d Cornpany ___ Ll:~'.1.J'J/2/Yt\ / vf Qf~EENTKRE,AO, :..~c 

NOTE: Signature, of aii the applicants or patent owners of the entire interest or their representative{s) are requirnd. If more than one sign;::iture 
is required, submit multiple for>m, check the box be!ow, and id(mtify the tatai number of forms submitted iri the blank below. 

[Z] A total of .. ·i _____ forms ore submitted. 

Thfs coH1:<.t:on of informatioti is reqwked b)' 37 C~R. 1.311 132: J!1cl 1.33 1he f;--1f,:H·matlor. is n:quired to obtair, or rctafn a benefit bv th<: publk'.. whtc.h is to update 
{and by the U~iPro to process) the fil<:; of a µatent or ree.i:.am{n~tlon procee:tJing. Cl)11fider.ti~0ty is govErtied by 35 U.S.-C. 122 and 37 CfR 1.1,1. Thls cv:JecHon is 
estimated to- toke 3 minutes tc complete, in.duding gothering, prf:!)a:·tng, ~nd sl.,.!brnitt!ng th-e compiete:d apptkattcn form ta tho: USPTO. Time ,Nil! vary clep.enda·,g 
upon the individual cese. Any <.omrnents on the- ~rnount of ttln~ you require tc como!ete thf-s form andiar suggcstt<'ms for red~:crngthis b-w·den, should be sent to 
th" Chief Information Off:ter, U.S. Patent and Trademark Orrin,. U.S. De;mtment of C.ornmerc.e, P.O. !3ox 14$G, Ah,xandria, VA 22313-14$0. 00 NOT SEND FEES QR 
COMPLETED FOHM5 TO TH!S ADDRESS. SEND TO: Commissioner for Patents, P.O. Box t4SO, Ale~antll'i~, VA 22313.-1.450. 

if you need as::_istance fn compleri,ng theform. cull 1~800--PT0~9199 o.nd select option 2. 
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Electronic Acknowledgement Receipt 

EFSID: 38951953 

Application Number: 11622496 

International Application Number: 

Confirmation Number: 3086 

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-32611 

Receipt Date: 24-MAR-2020 

Filing Date: 12-JAN-2007 

Time Stamp: 13:35:00 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

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

2184135 

1 Power of Attorney 
POA_8421195_GRTD0101 DVl. 

no 1 
pdf 

12cacaad717a3a8effb040956d502574c149 
7c1d 
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Information: 

Total Files Size (in bytes)~ 2184135 

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

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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APPLICATION NUMBER 

11/622,496 

40672 
BILL R. NAIFEH 
PO BOX 803423 
DALLAS, TX 75380 

FILING OR 3 71 (C) DATE 

01/12/2007 

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

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

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

G.R. Mohan Rao GRTD.01.01.DVl 
CONFIRMATION NO. 3086 

POA ACCEPTANCE LETTER 

1111111111111111111111 ll]~!l]!~l!~IU~ ~l~H!ljll 111111111111111 IIII IIII 
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. 

/mmasfaw/ 

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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APPLICATION NUMBER 

11/622,496 

25883 

FILING OR 3 71 (C) DATE 

01/12/2007 

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

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

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

G.R. Mohan Rao GRTD-32611 
CONFIRMATION NO. 3086 

POWER OF ATTORNEY NOTICE 
MUNCK WILSON MANDALA L.L.P 
P.O. Drawer 800889 1111111111111111111111 ll]~!l]!~l!~IU~ ~l~H!l,ll 11111111111111111111111 
DALLAS, TX 75380 

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). 

/mmasfaw/ 

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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Case 2:19-cv-00147-JRG Document 3 Filed 05/01/19 Page 1 of 1 PagelD #: 135 
AO 120 (Rev. 08/1 m 

Mail Stops REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a coun action hos been 
filed in the U.S. District Coun Eastern District of Texas, Marshall Division on the following 

D Trademarks or [i11'Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKETNO. 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 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

I 8,421,195 B2 4/16/2013 Greenthread, LLC 

2 9, 190,502 B2 11/17/2015 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 
D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

s 

In the above----entitled case, the following decision hos been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy I-Upon initilltlon of action, mall this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mall this copy to Director Copy 4-Case file copy 

Dell Ex. 1016
Page 380 



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

APPLICATION NUMBER FILING OR 37l(C) DATE 

11/622,496 01/12/2007 

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

FIRST NAMED APPLICANT ATTY.DOCKET NO./TITLE 

G.R. Mohan Rao GRTD.01.01.DVl 

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: 

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

REQUEST ID 

121958 

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 
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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. 08/1 m 

Mail Stops REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a coun action hos been 
filed in the U.S. District Coun Eastern District of Texas, Marshall Division on the following 

D Trademarks or [i11'Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKETNO. 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 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

I 8,421,195 B2 4/16/2013 Greenthread, LLC 

2 9, 190,502 B2 11/17/2015 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 
D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

s 

In the above----entitled case, the following decision hos been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy I-Upon initilltlon of action, mall this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mall this copy to Director Copy 4-Case file copy 
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PTO/AIA/81A i,02-15) 

!l.pprnved for use through 03/31/2-021. O!'vll3 0551-0035 
U.S Patent and Trademc,rk Office; V.S. DF.P!IRTMENT OF COMMrnCE 

Ur.det the P,j;>erwork ReductioM Act ot 1995 nc oerson'.:i are reauired to resvund to a col!ectbn of i11form;;,;tio•1 unie35 it cfr:nlavs a val:d 0MB control number 

/ 
PATENT· POWER OF ATTORNEY 

Patent Number 8,421,195 
!ssue Date 2013-04-16 OR ---········· 
First Nam.c::d Inver.tor G,R Mot1an RAO 

REVOCATION OF POWER OF ATTORNEY ...... 

SEM!CONDUCTOR Titte 

WITH A NEW POWER OF ATTORNEY DEVICES WITH GRADED 
AND DOPANT REGIONS 

\.... 
CHANGE OF CORRESPONDENCE ADDRESS Attorney Docket No. GRTD60-32611 ./ 

I herebv revokE' ail previous powers of attorney gi,1en in the above-;dentif1ed patent. 

Q ,~ Power of t,ttorney is ,ubmitted herewith. 

OR ! her~by c1ppoint PractitionE':'(s) associated with the Customer Number identified l!1 the box <>t right as my/our 

!25883 
I 

{!1 attornE0y(s) or agent(s) with respect to the patent identified above, and to transact a!! bus!ne,., in the United I 

States Patent and Trademark Office connected therewith: ! I 
OR 

Q I hereb,- appoint Practitioner(s) named below as my/our attornev(s} or agent(sJ w;th respect to the patent identified above, and to transact 

a!! business in the United States Patent and Trademark Office connected therewith: 

Practitioner(s)_:'Jame l Registration Number 

! 

' .... 
I 

Please recognize or change the correspondence address for the above-identified patent to: 

Q The address associated with the above-identified Customer Number. 
OR 1·-----------····-·····--·······---i 
~ The address essoc1ated with the Custon1er Number identified in the box at right: 125883 I OR I 

or-irmor 
Individual Name i 

Address 

City I State I ! Zip I 
Country 

Telephone ! Ert!aH I 
! arn the: • Applicant. 

OR fEJ Patent owner. __ . _ _ , . . . 
Statement under 37 CFFI 3. ; :.t(c) ( form F;_70;AIA/96} submitted herewith or filed ori ··-··· ,, 

//j,;:~f{;.? /_.c:; 
i j h SIGNAT.1,JRE of AppHcant or Patent Owner 

Signature ... f ~--~~---·i. .... -·~ .. , .... : ~-
': Date ! ~~?/ --~\.~~~~h~ -· _-$,---

Name ~;!fiiilp ,!ohn i,, ... ,, 
i Telephone l f ft~ f_S.•' ~~ '-·'S .• l !'\V•f 

T!t!e and Company ft? <-:x-:, f s:~ -=.::-:r~ r:~-:- C':•o~rl!i~rc?.d, l.L C 

NOlJ: Signatures of all the applicants or p2tent owners of the entire interest or their representative(s) are required. If more than one signature 

is required, submit multiple forrns, checl< the box be!ow, and identifv the total number of forms submitted in the blank below. 

0Atotulof -••········ forms are submitted. 

This col!ection cf information is required b·>' 3 7 CFR 1. 31, l.?.2, and J 33. Th::_: ir.tormatior. 1s required t,:.1 obrnir. or retain a benefit by the pubt:c, which >s tn update 
(and by the USPTO to process) t~1~1 file of a pat<'.!nt or reexamination proceed11,g. Ccnfide;,t;.2:i!ity is governed by 3S U.S.C. 122 ,;1:~d 37 CFR 1.1,t This cotlec.tion. Ls 
estlm.?.ted tc take 3 minutes to complete. i~c!vding gat:heririg, prep<1ring, and 5ubmitting the~ c.vmµleter! aµplicatlon form to the USPTO. Tirne wHi vary depending 
upon thi:: !ndividu3l case. Any comments on the ;mount oftim.e you require to compk•te thfs fctrm and/or suggestions for redudng this burden. shouid b,;: S€r.t tc4 
th0 Chief Information Officer, U.S. Pi:!tent and T!"ad-:!mark Office, U.S. Department of Commerce, P.O. Box 1450, A1exari,j1·ta, VA 22313-1450, DO NOT St NO FEES OR 
COMPLETED FORMS TO TH1S /'..Df)Kt:SS. SEND TO: Commissioner tor P:1tents 1 P.O. Sox 14501 Alexandria, VA 2.231:\-1450. 

Jf you need assistance in cornpleting the jonn, c.o!.11-BOO~PT0-9199 and 'ieiect option 2. 
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Electronic Acknowledgement Receipt 

EFSID: 43954488 

Application Number: 11622496 

International Application Number: 

Confirmation Number: 3086 

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 .DVl 

Receipt Date: 07-OCT-2021 

Filing Date: 12-JAN-2007 

Time Stamp: 11 :42:37 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

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

120620 

1 
Assignee showing of ownership per 37 

GRT32611373STMT.pdf no 3 
CFR 3.73 

b2a7259e26c87f8e7a642c4b7fa9da3b56et 
aa23 
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Information: 

1027082 

2 Power of Attorney 
GRT32611 POACHANGEADD. 

1 
pdf 

no 
8f46fd57bac53173c2e2064aa 1566b991 ab 

Of01 

Warnings: 

Information: 

Total Files Size (in bytes) 1147702 

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 AQQlications 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 AQQlication 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 AQQlication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 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 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

Applicant!Patent Owner: _G_re_e_n_t_h_re_a_d_, _L_L_C ______________________ _ 
Application No./Patent No.: 8,421,195 Filed/Issue Date: _2_0_1_3_-_0_4_-_1_6 ______ _ 
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. [!] The assignee of the entire right, title, and interest. 

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

LJ 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. 

D 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. D 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. D 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. 0 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 US PTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark 
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. 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 option 2. 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 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 0MB 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 ______ , or for which a copy thereof is attached. 

4. 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. 

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. 

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

0 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/ 
Signature 

Gregory M. Howison 
Printed or Typed Name 

[Page 2 of 2] 

October 5, 2021 
Date 

30,646 

Title or Registration Number 
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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. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the 
course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be required 
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under 
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA 
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the 
public if the record was filed in an application which became abandoned or in which the proceedings were 
terminated and which application is referenced by either a published application, an application open to 
public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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APPLICATION NUMBER 

11/622,496 

25883 

FILING OR 3 71 (C) DATE 

01/12/2007 

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

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

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

G.R. Mohan Rao GRTD60-32611 
CONFIRMATION NO. 3086 

POA ACCEPTANCE LETTER 
MUNCK WILSON MANDALA L.L.P 
P.O. Drawer 800889 111111111111111111111111]~!1]!~1!~1! ~!~~ ~IHI II] 111111111111111 IIII IIII 
DALLAS, TX 75380 

Date Mailed: 10/15/2021 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 10/07/2021. 

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. 

/mbeyene/ 

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. 

page 1 of 1 
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APPLICATION NUMBER 

11/622,496 

40672 

FILING OR 3 71 (C) DATE 

01/12/2007 

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

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

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

G.R. Mohan Rao GRTD.01.01.DVl 
CONFIRMATION NO. 3086 

POWER OF ATTORNEY NOTICE 
LAW OFFICE OF BILL NAIFEH 
PO BOX 803423 111111111111111111111111]~!1]!~1!~1! ~!~~ ~IHH] 111111111111111 IIII IIII 
DALLAS, TX 75380 

Date Mailed: 10/15/2021 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 10/07/2021. 

• 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). 

/mbeyene/ 

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. 

page 1 of 1 

Dell Ex. 1016
Page 390 



Case 6:22-cv-00105-ADA Document 3 Filed 01/27/22 Page 1 of 1 

AO 120 (Rev. 08/10} 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P,O. Box 1450 

FILING OR DETER.MINA TION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 1-LS.C. § 290 and/or 15 U.S.C. § l l 16 you are hereby advised that a court action has been 

filed in the U.S. District Court Western District of Texas, Waco Division on the following 

D Trademarks or ~Patents. ( D the patent ac110n invoives 35 U.S.C:. § 292.): 

DOCKET NO. DATEF[LED U.S. rnSTRlCT COURT 
6:22-cv-00105 1/27/2022 Western District of Texas, Waco Division 

PLAfNTIFF DEFENDANT 

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

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 8,421,195 4/16/2013 GREENTHREAD, LLC 

2 9,190,502 11/17/2015 GREENTHREAD, LLC 

3 1 o,s·1 o,842 12/H/20'19 GREENTHREAD, LLC 

4 10,734,481 8/4/2020 GREENTHREAD, LLC 

5 11,121,222 9/14/2021 GREENTHREAD, LLC 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DA TE INCLUDED INCLUDED BY 

n Amendment • Answer • Cross Bill • Other Pleadrng 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n. the above----·entitied case, the following decision has been rendered or judgement issued: 

DECJSIONiJUDGEMENT 

I (llYJ DEPUTY (WRK 

Co1iy 1-----Upon initiatioll of action, mail this copy to Director Copy 3-----lJiion termination of adion, mail this copy to Director 
Copy 2----·IJJJOll filing documellt adding patellt(s), mail this copy to Director Copy 4-----Case file copy 
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