
Attorney Docket No.: 0400726D1 

IN" TIIE UNITED STATES PATENT AND TRADEMARK OFFICE 

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

Dear Sir /Madam: Customer No.: 25700 

This is a request for filing a 

__ Continuation application XX Divisional application 

under 37 CFR 1.53(b), of pending prior application Serial No. 13/941,335 

filed on: 07/12/2013 for Applicant(s): Briere, et al. 

entitled: "Transistor Having Elevated Drain Finger Termination" 

The filing fee is calculated below: 

BASIC FEE 

SEARCH FEE 

EXAMINATION FEE 

APPLICATION SIZE FEE (45 -100)/50= 
(Total Number of Sheets) 

TOTAL CLAIMS 11 -20 = 

INDEPENDENT CLAIMS 1 -3 = 

MULTIPLE DEPENDENT CLAIMS PRESENTED 

If the difference in Col. 1 is less than zero, 
enter "0" in Col. 2 

0 

0 

0 

SMALL ENTITY 

X $200.00= $ 

X $40.00= $ 

X $210.00= $ 

+$390.00= $ 

TOTAL $ 

OTHER THAN A 
SMALL ENTITY 

X $400.00= $ 

X $80.00= $ 

X $420.00 = $ 

+$780.00 = $ 

$1,600.00 

XX 2. Enclosed is a payment in the amount of $1,600.00 by credit card(authorization provided 
with this electronic submission). 

__ 3. Check No. __ in the amount of$ __ is enclosed as a petition fee for a three month 
extension of time pursuant to Rule 1.17. 

XX 4. Please cancel in this application original claims 1-9 and 16-20 of the prior application 
before calculating the filing fee. 
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Attorney Docket No.: 0400726D1 

__ 5. A verified statement to establish small entity status under 37 CFR 1.9 and 1.27was filed 
in the pending prior application and such status is still proper and desired. 

XX 6. The prior application is assigned of record to: International Rectifier Corporation. 

XX 7. The Power of Attorney in the prior application is to: 

XX (a) 

Customer No.: 25700 
FARJAMI & FARJAMI LLP 

26522 La Alameda Ave.1 Suite 360 
Mission Viejo1 California 92691 

(949) 282-1000 

The Power appears in the original papers of the prior application. 

__ (b) Since the Power does not appear in the original papers1 a copy of the 
Power in the prior application is enclosed. 

XX (c) Recognize as associate attorney and address all future communications to: 

Michael Farjami1 Esq. 
FARJAMI & FARJAMI LLP 

26522 La Alameda Ave., Suite 360 
Mission Viejo, California 92691 

(949) 282-1000 

XX 8. A preliminary amendment is enclosed. 

XX 9. It is hereby requested that any request for a convention priority made in the prior 
application be transferred to this Rule 1.53(b) application. 

_ 10. Applicant hereby petitions for an extension of time pursuant to Rule 1.136, if one is 
needed, for the above-noted prior application. A duplicate copy of this sheet is enclosed for 
filing in the proper application file. 

XX 11. Enclosed is a copy of the latest inventor-signed application, including a copy of the 
oath or declaration as originally filed. I hereby verify that the pa ers are a true copy of the 
latest signed application Serial No. 13/941,335, as filed on 07 12 2013. No amendments 
referred to in the oath or declaration filed to complete the latest signed application, or the 
continuation and/ or division thereof, introduced new matter therein. 

XX 12. The Commissioner is hereby authorized to charge payment of any additional fees 
associated with this communication, or credit any overpayment1 to Deposit Account Number 
50-0731. 

XX 13. Application Data Sheet (PTO/ AIA/14) is enclosed. 

_ 14. Request for Non-Publication (Form PTO/SB/35) is enclosed. 
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Attorney Docket No.: 0400726D 1 

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

Date: 4-,,.._l'\.L/ ~ 1,01t; 
I I 

Michael Fatjarni, Esq. 
F ARJAMI & F ARJAMI LLP 

Respectfully submitted, 
FARJAMI & FARJAMI LLP 

~M.chlF .. _, 
1 ae aT)atru 

Reg. No. 38,135 

Inventor(s) 

26522 La Alameda Ave., Suite 360 
Mission Viejo, California 92691 
Tel: (949) 282-1000 

Assignee of Complete Interest 
XX Attorney of Record in prior application. 

Fax: (949) 282-1002 

CERTIFICATE OF ELECTRONIC FILING 

I hereby certify that this correspondence is being submitted 
electronically to the United States Pat,7 al).d f~emark Office 
through the EFS Fillng System, on Z) fJ . 

l 

Name Sign~ 
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PTO/AIA/14 (11-13) 
Approved for use through 01/31/2014. 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 lo respond lo a colledion of information unless ii contains a valid 0MB control number. 

Attorney Docket Number 0400726D1 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention Transistor with Elevated Drain Tennination 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and induded in a paper filed application. 

Secrecy Order 37 CFR 5.2 
D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 

37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 -Legal Name 

Prefix Given Name Middle Name Family Name 

Michael A. Briere 

Residence Information (Select One) @ US Residency 0 Non US Residency O Active US Military Service 

City Scottsdale I State/Province I AZ. j Country of ResidencJ I us 

Mailing Address of Inventor: 

Address 1 6902 E calle de las Estrellas 

Address 2 

City I Scottsdale j State/Province I AZ 

Postal Code I 85266 I Country i I us 

Inventor 2 
Legal Name 

Prefix Given Name Middle Name Family Name 

Reenu Garg 

Residence Information {Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Torrance I State/Province I CA I Country of ResidencJ I us 

Mailing Address of Inventor: 

Address 1 3553 Emerald Street, Apt #319 

Address 2 

City I Torrance I State/Province I CA 

Postal Code 1 90503 I Countryi 1 us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. 

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

EFS Web 2.2.9 

Suffix 

Suffix 
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PTOIAl/>J14 (11-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

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

Under the Papemork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 0400726D1 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Transistor with Elevated Drain Termination 

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

Customer Number 25700 

Email Address I ;iiila1ffil~.. @111~ 1001r·· ·mm, WU.!-%': :!ijo, ~" l~~!ti 

Application Information: 

Title of the Invention Transistor with Elevated Drain Termination 

Attorney Docket Number 0400726D1 I Small Entity Status Claimed □ 
Application Type Nonprovisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I s I Suggested Figure for Publication (if any) I 
Publication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1.219} 

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

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

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: @ Customer Number J O US Patent Practitioner Jo Limited Recognition (37 CFR 11.9) 

Customer Number 25700 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.5.C. 119(e), 120, 121, or 365(c) or indicate National Stage 
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required 
by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the application number blank. 

Prior Application Status Pending jltBem~~'iil 
Application Number Continuity Type Prior Application Number Filing Date ('{YYY-MM-DD) 

Division of 13941335 2013-07-12 

Prior Application Status Expired 

EFS Web 2.2.9 
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PTO/AIA/14 (11-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

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

Attorney Docket Number 0400726D1 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Transistor with Elevated Drain Termination 

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

13941335 Claims benefit of provisional 61674553 2012-07-23 

Prior Application Status Pending ll\111~!1 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

13941335 Continuation in part of 13749477 2013-01-24 

Prior Application Status Expired llf~Rllil!~"I l~2ni''"" 

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

13749477 Claims benefit of provisional 61600469 2012-02-17 

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

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.5_5(d). When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDX)1 the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and (2). Under the PDX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

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

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

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

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

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

0 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 

EFS Web 2.2.9 
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PTO/AIA/14 (11-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Palen! and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Papeiwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 0400726D1 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention Transistor with Elevated Drain Temiination 

Authorization to Permit Access: 

[gj Authorization to Permit Access to the Instant Application by the Participating Offices 

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), 
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WlPO), 
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application 
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant 
does not wish the EPO, JPO, KIPO, WlPO, or other intellectual property office in which a foreign application claiming priority 
to the instant patent application is filed to have access to the instant patent application. 

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect 
to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application 
claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of 
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is 

sought in the instant patent application. 

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

Applicant Information: 

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

Applicant 1 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention. or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

@ Assignee Jo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

0 Person to whom the inventor is obligated to assign. lo Person who shows sufficient proprietary interest 

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

I 
Name of the Deceased or Legally Incapacitated Inventor :I 
If the Applicant is an Organizatlon check here. ~ 
Organization Name I international Rectifier Corporation 

EFS Web 2.2.9 

I 

Page 7 of 95



PTO/AtN14 (11-13) 
Approved for use through 01/31/2014. 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 ii contains a valid 0MB control number. 

Attorney Docket Number 0400726D1 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention I Transistor with Elevated Drain Tennination 

Mailing Address Information For Applicant: 

Address 1 Tony Bramian, Executive Director of IP 

Address 2 101 N. Sepulveda Blvd. 

City El Segundo State/Province CA 

Country I us Postal Code 90245 

Phone Number Fax Number 

Email Address 

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

Assignee Information including Non-Applicant Assignee Information: 

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

Assignee 1 

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

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

Prefix Given Name Middle Name Family Name Suffix 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City I State/Province 

Countryi I Postal Code 

Phone Number Fax Number 

Email Address 

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

EFS Web 2.2.9 
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PTO/AIA/14 (11-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Paten! and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a eollection or infomiauon unless it contains a valid 0MB control number. 

Attorney Docket Number 0400726D1 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Transistor with Elevated Drain Termination 

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

Signature 

First Name Farjami Registration Number 38135 

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

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

EFS Web 2.2.9 
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Attorney Docket No.: 0400726D1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Application of: Briere, et al. 

Serial No.: 

Filed: 

For: Transistor with Elevated Drain Termination 

This is a Rule 1.53 (b) division of parent 
U.S. Application entitled "Transistor Having 
Elevated Drain Finger Termination," 13/941,335, 
Filed 07/12/2013 

Examiner: 

Group Art Unit: 

PRELIMINARY AMENDMENT TO DIVISIONAL APPLICATION 

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

Dear Sir/Madam: 

This amendment is directed to the accompanying 37 CFR § 1.53(b) divisional 

application. Please enter the following amendments in the present Rule 1.53(b) divisional 

application. 

Page 1 IR-2012-06-28 DIVl 
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Attorney Docket No.: 0400726Dl 

In the Title: 

Please amend the title as follows: 

Transistor Having with Elevated Drain Finger Termination 

Page 2 IR-2012-06-28 DIVl 
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Attorney Docket No.: 0400726D1 

In the Specification: 

After the title, please insert the paragraph: 

-- This is a divisional of application Serial No. 13/941,335 filed Jul. 12, 2013, 

which itself claims priority to U.S. provisional application Ser. No. 61/674,553, filed Jul. 

23, 2012, and is a continuation in part of application Serial No. 13/749,477, filed Jan. 24, 

2013, which itself claims priority to U.S. provisional application Ser. No. 61/600,469, 

filed Feb. 17, 2012. The disclosures in the above-referenced patent applications are 

hereby incorporated fully by reference into the present application.--

Page3 IR-2012-06-28 DIVl 
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Attorney Docket No.: 0400726Dl 

In the Claims: 

Claims 1-9 (canceled) 

Claim 10 (original): A transistor comprising: 

drain finger electrodes and source finger electrodes situated on a semiconductor 

substrate; 

said drain finger electrodes interdigitated with source finger electrodes; 

a gate region configured to control current conduction in said semiconductor 

substrate between said drain finger electrodes and said source finger electrodes; 

at least one of said drain finger electrodes having a drain finger electrode main 

body and a drain finger electrode end having an increased elevation relative to said drain 

finger electrode main body. 

Claim 11 (original): The transistor of claim 10, wherein a dielectric material 

provides said increased elevation of said drain finger electrode end relative to said drain 

finger electrode main body. 

Claim 12 (original): The transistor of claim 10, wherein said drain finger 

electrode end has an increased radius of curvature. 

Page 4 IR-2012-06-28 DIVl 
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Attorney Docket No.: 0400726Dl 

Claim 13 (original): The transistor of claim 10, wherein at least one of said 

source finger electrodes has a source finger electrode main body coupled to a source pad, 

said drain finger electrode end extending beyond said source finger electrode main body. 

Claim 14 (original): The transistor of claim 10, wherein said drain finger 

electrodes are longer than said source finger electrodes. 

Claim 15 (original): The transistor of claim 10, wherein said drain finger 

electrode end has an increased width relative to a width of said drain finger electrode 

main body. 

Claims 16-20 (canceled) 

Claim 21 (new): The transistor of claim 10, wherein said drain finger electrode main 

body is situated on said semiconductor substrate. 

Claim 22 (new): The transistor of claim 10, wherein said transistor is a high­

electron-mobility transistor (HEMT). 

Claim 23 (new): The transistor of claim 10, wherein said transistor comprises a 

group 111-V transistor. 

Page 5 IR-2012-06-28 DIVI 
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Attorney Docket No.: 0400726D1 

Claim 24 (new): The transistor of claim 10, wherein said drain finger electrode 

end is substantially an ellipsoid. 

Claim 25 (new): The transistor of claim 10, wherein said drain finger electrode is 

a tapered drain finger electrode. 

Page 6 IR-2012-06-28 DIVI 
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Attorney Docket No.: 0400726D1 

REMARKS 

This is a divisional application of the pending parent application Serial No. 

13/941,335 filed 07/12/2013. This divisional application is filed during the pendency of 

the parent application. By this preliminary amendment, applicant has canceled claims 1-9 

and 16-20, and has added new claims 21-25. Thus, claims I 0-15 and 21-25 remain in the 

present divisional application. Applicant respectfully requests an early examination 

and/ or allowance of claims I 0-15 and 21-25 pending in the present application. 

A true and correct copy of the parent application, including the specification, 

drawings and claims, as originally filed, is enclosed. Also enclosed is a true and correct 

copy of the declaration as filed in the parent application. Please direct all correspondence 

and communications to the undersigned attorneys of record. 

Michael Farjami, Esq. 
F ARJAMI & F ARJAMI LLP 

26522 La Alameda Ave., Suite 360 
Mission Viejo, California 92691 
Tel: (949) 282-1000 
Fax: (949) 282-1002 

Respectfully submitted, 
FARJAMI & F ARJAMI LLP 

.~ 
'Michael Farjami 
Reg. No. 38,135 

CERTIFICATE OF ELECTRONIC FILING 

I hereby certify that this correspondence is being submitted 
electronically to the United States Pa, and [irilllemark Office 
through the EFS Filing System, on " Z,:£ / 5 . 

___ 1,,L_~-H~Jw.._...~- -s· k~-~ 
Name 1gnature 
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~rorn -cne aesJc or Michael 4805955299 PAGE. 3/ 3 

Attorney Docket No.; 04()0726 

DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION 
USING AN 

• APPLICATION DATA SHEET (37 CFR 1.78) 

litle or 
invention Transistor Having Elevated Drain Finger Termination 

As the below named inventor, I daciare that: 

This declaration is directed to; 

[K] The attached application, or 

0 United Stales ippllcation or PCT International application number 

filed on _____ ~-

The above.identified application was made or authorized to be made by me. 

I believe !hat I am the original inventor or an original Joint inventor of a claimed invention In the application. I acknowledge 
ttie duty to disclose information, which is material to patentability or thi& application as defined in Section 1.56 of Title 37, 
Code of Federal Regulations (see the last page atta(;hed hereto), 

I hereby acknowledge lhat any willful false statement made In this declaration Is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (fi) years, or tx>th. • 

WARNING: 

Petitioner/applicant is cautioned to avoid submitting p&rsonal information in doC1.1ments filed in a paten! application that 
may contribute to identity theft. Personal information euch es socisl security numbers, bank account numbers, or credit 
card numbers (othet than a check or credit card authoriutlon form PTO-2038 submitted fot payment purposes) is never 
required by the US PTO to support a petttion or an application. If this type of personal information Is Included ir1 documents 

submitted to the USPrO, petitioners/applicants should consider r&dacling such personal lnformaH0l'I from the documents 
before submitting them to the USPTO. Petitioner/applieant is advised that the record or a patent appllcs.tion is avallab1e to 
th& public after publication or the applicaHon (unless a non-publfcatlon request in compliance with 37 CFR 1.213(a} is 
made in the application) or issuance of a patent. Furthermore, the record from an abandoned application may also be 
available to the publlc if the application is referenced in a published application or sn issued patent {see 37 CFR 1.14}. 
Checks and eredlt card authorization forms P1O-2038 submitted for payment purposes are not retained In the application 
file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Date:_'1/4i/(! ··-·~-·--··- _ 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire invenli\le entity, mu8t accompany th[G form. 

~ an addi11on PTOf/>JN01 form foreach oddtiomd Inventor 

Page 1 of2 
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Attorney Docket No.: 0400726 

37 C.F.R. Section 1.56 - Duty to disclose information material to patentability. 

A patent by its very nature is affected with a public interest. The public interest is best served, and the most effective patent 
examination occurs when, at the time an application is being examined, the Office is aware of and evaluates the teachings 
of all information material to patentability. Each individual associated with the filing and prosecution of a patent application 
has a duty of candor and good faith in dealing with the Office, which includes a duty to disclose to the Office all information 
known to that individual to be material to patentability as defined in this section. The duty to disclose information exists with 
respect to each pending claim until the claim is cancelled or withdrawn from consideration, or the application becomes 
abandoned. Information material to the patentability of a claim that is cancelled or withdrawn from consideration need not 
be submitted if the information is not material to the patentability of any claim remaining under consideration in the 
application. There is no duty to submit information which is not material to the patentability of any existing claim. The duty 
to disclose all information known to be material to patentability is deemed to be satisfied if all information known to be 
material to patentability of any claim issued in a patent was cited by the Office or submitted to the Office in the manner 
prescribed by Sections 1.97(b}-(d) and 1.98. However, no patent will be granted on an application in connection with which 
fraud on the Office was practiced or attempted or the duty of disclosure was violated through bad faith or intentional 
misconduct. The Office encourages applicants to carefully examine: 

Prior art cited in search reports of a foreign patent office in a counterpart application, and 

The closest information over which individuals associated with the filing or prosecution of a patent application believe any 
pending claim patentably defines, to make sure that any material information contained therein is disclosed to the Office. 

Under this section, information is material to patentability when it is not cumulative to information already of record or being 
made of record in the application, and 

It establishes, by itself or in combination with other information, a prima tacie case of unpatentability of a claim; or 

It refutes, or is inconsistent with, a position the applicant takes in: 

Opposing an argument of unpatentability relied on by the Office, or 

Asserting an argument of patentability. 

A prima facie case of unpatentability is established when the information compels a conclusion that a claim is unpatentable 
under the preponderance of evidence, burden-of-proof standard, giving each term in the claim its broadest reasonable 
construction consistent with the specification, and before any consideration is given to evidence which may be submitted in 
an attempt to establish a contrary conclusion of patentability. 

Individuals associated with the filing or prosecution of a patent application within the meaning of this section are: 

Each inventor named in the application; 

Each attorney or agent who prepares or prosecutes the application; and 

Every other person who is substantively involved in the preparation or prosecution of the application and who is associated 
with the inventor, with the assignee or with anyone to whom there is an obligation to assign the application. 

Individuals other than the attorney, agent or inventor may comply with this section by disclosing information to the attorney, 
agent, or inventor. 

Page 2 of2 
IR-2012-06-28 

Page 18 of 95



1111 
02:10:46p.m. 07-12-2013 

Attorney Docket No.: 0400726 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 

APPLICATION DATA SHEET (37 CFR 1.76} 

Tltle of 
Invention Transistor Having Elevated Drain Finger Termination 

As the below named Inventor, I declare that: 

This declaration ls directed lo: 

I]] The attached appllcatlon, or 

D United States application or PCT lntemallonal app11callon number 

flied on ______ ~ 

The above-Identified appllcatlon was made or authorized to be made by me. 

I believe that I am the origlnal inventor or an original Joint Inventor of a claimed Invention In the appl!callon. I acknowledge 

the duty lo disclose Information, which ls material to patentabllity of this applicat!on as dellned In Section 1.56 al TIile 37, 

Code al Federal Regulations (see the last page attached hereto). 

I hereby acknowledge that any wlllful false statement made In this declaration Is punishable under 18 U.S.C. 1001 

by line or Imprisonment of not more than five (5) years, or both. 

WARNING: 

Petllloner/appllcant Is cautioned to avoid submllllng personal Information In documents Iliad In a patent appllceUon that 

may contribute to idenUty theft. Personal Information such as social security numbers, bank account numbers, or credit 

card numbers (other than a check or credit card authorization form PTO-2038 submltled for payment purposes) Is never 

required by the USPTO to support a pelltion or an applfcaUon. If this type of personal Information Is Included In documents 

submitted to the USPTO, petltloners/app11cants should consider redacting such personal Information from the documents 

before submmlng them to the USPTO, Petitioner/applicant Is advised that the record of a patent applloatlon Is available to . 

the public alter publication of the appllcatlon (unless a non-publication request In compliance with 37 CFR 1.213{a) ls 

made in the app!lcallon) or issuance of a patent. Furthermore, the record from an abandoned application may also be 

available to the public If the appllcatlon Is referenced In a published applloatlon or an Issued patent (see 37 CFR 1.14). 

Checks and credit card authorization fonns PT0-2038 submltled for payment purposes are not retained In the applfcallon 

file and therefore are not pub!loly avaflable. • 

LEGAL NAME OF INVENTOR 

Nata: An application data sheet (PTO/SB/14 or equivalent}, Including naming the en~ra invenlive entily, must accompany this fonn. 

Use an addillan PTO/AIN01 farm for each addtional Inventor 
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37 C.F.A. SecUon 1.56 • Duty to disclose Information material to patentablf!ty. 

A palant by Its very nature Is affected with a publlc lnleresL The public Interest Is best served, and the most effective patent 
examination occurs when, at the tlma an appllcalfon Is being examined, the Office Is aware of and evaluates the teachings 
of a!l lnlormation material to palantablllty. Each Individual associated with the flllng and prosecutlon of a patent appltcatlon 
has a duly of candor and good faith In daallng with the Office, which Includes a duty to dlscfosa to the Office all Information 
known to that Individual to ba material to patentablllty as defined ln this section. The duty to disclose Information BKfsts with 
respect to each pending cfafm until the clalm Is cancelled or withdrawn from consideration, or the application becomes 
abandoned. Information material lo the patentablllty of a claim that Is cancelled or withdrawn from consideration nead not 
be submitted II the Information Is not material to the patentabillty of any clalm remaining under consideration In the 
applfcatlon. There Is no duty to submit Information which Is not material lo the paten!abllily of any existing claim. The duty 
to disclose all Information known to be material to patantablJ!ty is deemed to be sallsflad If all inforrnallon known to be 
matalial to patentabltlty ol any claim Issued In a patent was cited by the Office or submitted to the Office In the manner 
prescribed by Sections 1.97(b)·(d) and 1.9B. However, no patent wlll be granted on an application In connec!lon with which 
fraud on the Olllca was prectrced or attempted or Iha duly o! disclosure was violated through bad faith or lnlenllona! 
misconduct. The Office encourages appllcanls to carefully examine: 

Prior art cited In seal"l)h reports of a foreign patent office In a coun!erpart application, and 

The closest Information over which Individuals associated with the filing or prosecuUon of a patent appllcalion belleve any 
pending claim palentably defines, to make sure that any material Information contained therein Is disclosed to the Office. 

Under this section, Information ls material to patenlab!llty when It Is not cumulative to Information already of record or being 
made of record in the application, and 

It establishes, by Itself or In combination wllh other lnlormalion, a prlma lacie case of unpatentablllty of a claim; or 

It refutes, or Is Inconsistent with, a position the applicant takes In: 

Opposing an argument of unpatentablllty relied on by the Office, or 

Assertlng an argument of patenlablllty. 

A prlma !acia case of unpalentabllily Is established when the Information compels a conclusion that a claim !s unpatentabla 
under the preponderance of evidence, burden-of-proof standard, giving each lenn in the claim its broadest reasonable 
construction consistent with the specification, and before any consideration Is given to evidence which may be submitted In 
an attempt to establish a contrary conclusion of patentability. 

Individuals associated wJth the filing or prosecution of a patent application within tha meaning of lhls section are: 

Each inventor named In tha app!lcatlon: 

Each attorney or agent who prepares or prosecutes the application; and 

Every other person who is substantively Involved In the preparation or prosecution of the appllcatlon and who Is associated 
with the Inventor, with the assignee or with anyone to whom there Is an ob!lgation to assign the application. 

Individuals other than lhe attorney, agent or inventor may comply with this section by disclosing information to the attorney, 
agent, or Inventor. 
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STATEMENT OF GOVERNMENT INTEREST 

This invention was made with Government support under Contract No. DE­

AR0000016 awarded by Advanced Research Projects Agency-Energy (ARPA-E). The 

Government has certain rights in this invention. 

BACKGROUND 

The present application claims the benefit of and priority to U.S. Provisional 

Patent Application Ser. No. 61/674,553, filed on July 23, 2012 and entitled "Elevated 

Drain Finger Termination," and is a continuation-in-paii of U.S. Patent Application Ser. 

No. 13/749,477, filed on January 24, 2013 and entitled "Transistor Having Increased 

10 • Breakdown Voltage," which itself claims the benefit of and priority to U.S. Provisional 

Patent Application Ser. No. 61/600,469, filed on Febrnary 17, 2012 and entitled "Drain 

Termination for Transistor with Improved Breakdown Voltage.'' The disclosures of the 

above applications are hereby incorporated fully by reference into the present application. 

15 

I. DEFINITIONS 

As used herein, the phrase "group III-V" refers to a compound 

semiconductor including at least one group III element and at least one group V element. 

By way of example, a group III-V semiconductor may take the form of a III-Nitride 

semiconductor. "III-Nitride", or "III-N", refers to a compound semiconductor that 

includes nitrogen and at least one group III element such as aluminum (Al), gallium (Ga), 

20 indium (In), and boron (B), and including but not limited to any of its alloys, such as 

aluminum gallium nitride (AlxG8(i-x)N), indium gallium nitride (InyG8(i-y)N), aluminum 

indium gallium nitride (AlJnyG8(i-x-y)N), gallium arsenide phosphide nitride (GaAsaPbN(l­
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a-b)), aluminum indium gallium arsenide phosphide nitride (AlxlnyG3.( 1-x-y)AsaPbN(l-a-b)), for 

example. III-Nitride also refers generally to any polarity including but not limited to Ga­

polar, N-polar, semi-polar, or non-polar crystal orientations. A III-Nitride material may 

also include either the Wurtzitic, Zincblende, or mixed polytypes, and may include single-

5 crystal, monocrystalline, polycrystalline, or amorphous structures. Gallium nitride or 

GaN, as used herein, refers to a III-Nitride compound semiconductor wherein the group 

III element or elements include some or a substantial amount of gallium, but may also 

include other group III elements in addition to gallium. A group III-Vora GaN transistor 

may also refer to a composite high voltage enhancement mode transistor that is formed by 

10 connecting the group III-V or the GaN transistor in cascade with a lower voltage group 

IV transistor. 

In addition, as used herein, the phrase "group IV" refers to a semiconductor that 

includes at least one group IV element such as silicon (Si), germanium (Ge), and carbon 

(C), and may also include compound semiconductors such as silicon germanium (SiGe) 

15 and silicon carbide (SiC), for example. Group IV also refers to semiconductor materials 

which include more than one layer of group IV elements, or doping of group IV elements 

to produce strained group IV materials, and may also include group IV based composite 

substrates such as silicon on insulator (SOI), separation by implantation of oxygen 

(SIMOX) process substrates, and silicon on sapphire (SOS), for example. 

20 II. BACKGROUND ART 

Group III-V heterostructure field-effect transistors (group III-V HFETs), such as 

group III-V high electron mobility transistors (group III-V HEMTs), are often utilized in 
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high power switching applications. For example, III-Nitride HEMTs may be utilized to 

provide switching and/or amplification functions. 

Group III-V HFETs advantageously allow for power transistors using a lateral 

conduction topology in which drain, source, and gate electrodes are fonned on one side of 

5 a semiconductor wafer or die. In a typical lateral transistor layout, for example, drain and 

source finger electrodes coupled to respective drain and source pads may be interdigitated 

with a gate region located between the source and drain. As the power requirement for 

such transistors continues to increase, the transistors are fabricated with a higher unit cell 

density. However, due to high termination electric fields typically present at the drain 

10 finger electrode ends, the gate-to-drain spacing at the drain finger electrode ends of 

higher density power transistors may be insufficient to reliably sustain a high breakdown 

voltage. 
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SUMMARY 

A transistor having elevated drain finger tennination such that at least a portion 

thereof is non-coplanar with the drain finger electrode main body, substantially as shown 

in and/or described in connection with at least one of the figures, and as set forth more 

5 completely in the claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 presents a top plan view of a transistor. 

Figure 2 presents a top plan view of an exemplary transistor having a drain 

termination enabling increased breakdown voltage, in accordance with an implementation 

5 of the present disclosure. 

Figure 3A presents a top plan view of an exemplary drain termination enabling 

increased breakdown voltage, corresponding in general to the implementation shown in 

Figure 2. 

Figure 3B presents a top plan view of an exemplary drain tennination enabling 

10 increased breakdown voltage, corresponding in general to the implementation shown in 

Figure 2. 

15 

Figure 4 presents a top plan view of an exemplaiy drain tennination enabling 

increased breakdown voltage, corresponding in general to the implementation shown in 

Figure 2. 

Figure 5 presents a top plan view of an exemplary drain termination including a 

tapered drain finger electrode enabling increased breakdown voltage, in accordance with 

an implementation of the present disclosure. 

Figure 6A presents a top plan view of an exemplary transistor having a drain 

termination enabling increased breakdown voltage, in accordance with an implementation 

20 of the present disclosure. 

Figure 6B presents a cross-sectional view of an exemplary transistor, in 

accordance with an implementation of the present disclosure. 
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Figure 6C presents a cross-sectional view of an exemplary transistor having a drain 

finger electrode main body which is non-coplaner with the drain finger termination, in 

accordance with an implementation of the present disclosure. 

-7-
IR-2012-06-28 

Page 27 of 95



Attorney Docket No.: 0400726 

DETAILED DESCRIPTION 

The following description contains specific information pertaining to 

implementations in the present disclosure. The drawings in the present application and 

their accompanying detailed description are directed to merely exemplary 

5 implementations. Unless noted othe1wise, like or corresponding elements among the 

figures may be indicated by like or corresponding reference numerals. Moreover, the 

drawings and illustrations in the present application are generally not to scale, and are not 

intended to correspond to actual relative dimensions. 

Figure 1 presents a top plan view of a transistor. Transistor 100 has active surface 

10 102 including source pad 104, drain pad 106, and gate pad 108. Transistor 100 also 

includes gate region 109 adjoining gate pad 108, source finger electrodes 111, drain 

finger electrodes 121, and field die!ectric 107 isolating source finger electrodes 111 and 

drain finger electrodes 121 from gate region 109. Source finger electrodes 111 are 

electrically coupled to source pad 104, and drain finger electrodes 121 are electrically 

15 coupled to drain pad 106. It is noted that drain finger electrodes 121 are tenninated 

adjacent source pad 104 by being simply rounded off to form semicircular drain finger 

electrode ends 125. It is further noted that the electrical coupling of source finger 

electrodes 111 and drain finger electrodes 121 to respective source pad 104 and drain pad 

106 is shown by dashed lines because those connections may be formed using one or 

20 more additional metal layers not shown in Figure 1. 

Source finger electrodes 111 and drain finger electrodes 121 are situated in gate 

region I 09 and are implemented in an interdigitated pattern such that gate region I 09 
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surrounds source finger electrodes 111 and drain finger electrodes 121, and is disposed 

between the interdigitated source finger electrodes 111 and drain finger electrodes 121. 

As further shown in Figure 1, transistor 100 has source-to-drain half-pitch 135, i.e., the 

distance separating center line 131 of source finger electrode 111 from center line 13 2 of 

5 drain finger electrode 121. 

Transistor 100 has an interdigitated layout c01mnonly utilized to implement lateral 

power transistors. As shown in Figure 1, source-to-drain half-pitch 13 5 is substantially 

constant along the entirety of drain finger electrodes 121. However, due to the high 

tennination electric fields, which may develop under high voltage operation, particularly 

10 at semicircular drain finger electrode ends 125, the robustness of transistor 100 may be 

compromised. As a result, transistor 100 may break down, become unstable, and/or fail 

catastrophically under high voltage operation. In accordance with an implementation of 

the present disclosure, various approaches are described, which can be utilized alone or in 

any combination to ease the high tennination electric fields, amongst other advantages. 

15 Figure 2 presents a top plan view of an exemplary transistor having a drain 

tennination enabling increased breakdown voltage, in accordance with an implementation 

of the present disclosure. Figure 2 shows transistor 200 fabricated in active surface 202 

of semiconductor body 201. Transistor 200 includes drain finger electrodes 220 

interdigitated with source finger electrodes 210. Transistor 200 may be a high voltage 

20 transistor. 

It is noted that as used herein, the feature referred to as a "transistor" may 

correspond more generally to a variety of specific transistor or other semiconductor 
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device implementations. In one implementation, for example, transistor 200 may take the 

form of a field-effect transistor (FET). For instance, transistor 200 may be an insulated­

gate FET (IGFET) or a heterostructure FET (HFET). In one implementation, transistor 

200 may take the fonn of a metal-insulator-semiconductor FET (MISFET), such as a 

5 metal-oxide-semiconductor FET (MOSFET). In other implementations, transistor 200 

may take the fonn of a schottky gated transistor, or a P-N junction gated transistor or 

(JFET). When implemented as an HFET, transistor 200 may be a high-electron-mobility 

transistor (HEMT) incorporating a two-dimensional electron gas (2DEG). In yet another 

implementation, transistor 200 may take the form of a Schottky diode (not shown in 

10 Figure 2), for example through replacement of drain finger electrodes 220 with anode 

electrodes, replacement of the source finger electrodes 210 with cathode electrodes, and 

without the controlling gate electrode of Figure 2. 

Referring to the exemplary implementation shown by Figure 2, semiconductor 

body 201 of transistor 200 may be configured to provide a group III-V HFET, such as a 

15 III-Nitride HEMT. III-Nitride materials include gallium nitride (GaN) and/or its alloys, 

such as aluminum gallium nitride (AlGaN), indium gallium nitride (InGaN), and 

aluminum indium gallium nitride (AIInGaN). These materials are semiconductor 

compounds that have a relatively wide, direct bandgap and strong piezoelectric 

polarizations, and can enable high breakdown fields, and the creation of 2D EGs. As a 

20 result, III-Nitride materials such as GaN are used in many microelectronic applications in 

which high power density and high efficiency switching are required. 

Active surface 202 of transistor 200 includes source pad 204, drain pad 206, and 
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gate pad 208. In addition to drain finger electrodes 220 and source finger electrodes 210, 

transistor 200 also includes gate region 209, and field dielectric 207. Source finger 

electrodes 210 are electrically coupled to source pad 204, drain finger electrodes 220 are 

electrically coupled to drain pad 206, and gate region 209 is electrically coupled to gate 

5 pad 208. It is noted that the electrical coupling of source finger electrodes 210 to source 

pad 204 and that of gate region 209 to gate pad 208 is shown by dashed lines because 

those connections may be fonned using one or more additional metal layers not shown in 

Figure 2. 

It is noted that in some implementations, either or both of source pad 204 and drain 

10 pad 206 may be on the same plane as source finger electrodes 210 and drain finger 

electrodes 220. However, in other implementations, source pad 204 and/or drain pad 206 

may be on a different plane than that occupied by source finger electrodes 210 and/or 

drain finger electrode 220. For example, source pad 204 and/or drain pad 206 may be 

formed on a backside of the device or substrate and electrically connected to their 

15 respectively corresponding finger electrodes using electrical through-substrate vias. Such 

transistor designs with ohmic pad (source and/or drain) construction on other planes are 

described in U.S. Patent Number 7,233,028, entitled "Gallium Nitride Material Devices 

and Methods of Forming the Same," and issued on June 19, 2007; and in U.S. Patent 

Number 7,915,645, entitled "Monolithic Vertically Integrated Composite Group III-V and 

20 Group IV Semiconductor Device and Method for Fabricating Same," and issued on 

March 29, 2011. The entire disclosures of U.S. Patent Number 7,233,028 and U.S. Patent 

Number 7,915,645 are hereby incorporated fully by reference into the present application. 
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As shown in Figure 2, source finger electrodes 210 and drain finger electrodes 220 

may be implemented in an interdigitated pattern such that gate region 209 surrounds 

source finger electrodes 210 and is between interdigitated source finger electrodes 210 

and drain finger electrodes 220. Source finger electrodes 210 have length 212, and drain 

5 finger electrodes 220 have length 222. Also shown in Figure 2 is source-to-drain half­

pitch 235 of transistor 200, i.e., the distance separating center line 231 of source finger 

electrode 210 from center line 23 2 of drain finger electrode 220. 

Source finger electrodes 210 have source finger electrode main bodies 214 coupled 

to source pad 204, and source finger electrode ends 216 adjacent drain pad 206. Drain 

10 finger electrodes 220 have drain finger electrode main bodies 224 coupled to drain pad 

206, and curved drain finger electrode ends or tips 226 adjacent source pad 204. As 

shown in Figure 2, source-to-drain half-pitch 235 of transistor 200 is substantially 

constant from source finger electrode main bodies 214 to source finger electrode ends 

216. As further shown in Figure 2, curved drain finger electrode ends 226 are modified 

15 in order reduce the electric field at the tips of drain finger electrodes 220. 

In at least one exemplary implementation, curved drain finger electrode ends 226 

have an increased radius of curvature, such as (r 1) 236, for example, resulting in 

increased width 246 of curved drain finger electrode ends 226 relative to width 254 of 

drain finger electrode 220. It is noted that as used herein, width 254 is defined as the 

20 width of drain finger electrode 220 just before the transition to curved drain finger 

electrode end 226. As also shown in Figure 2, radius of curvature (r2) 241 of gate region 

209 surrounding curved drain finger electrode end 226 is also increased, which increases 

-12-
IR-2012-06-28 

Page 32 of 95



Attorney Docket No.: 0400726 

the gate-to-drain spacing (d2) 257 in the vicinity of curved drain finger electrode ends 

226 compared to the gate-to-drain spacing (dl) 267, further reducing the electric field at 

curved drain finger electrode ends 226. It is noted that for the purposes of the present 

application, when curved drain finger electrode ends 226 are described as having an 

5 increased radius of curvature, that characterization can apply to either one, or both, of (rl) 

236 and (r2) 241. 

In some implementations, as shown in Figure 2, increased radius of curvature (rl) 

236 of curved drain finger electrode ends 226 may cause curved drain finger electrode 

ends 226 to have a generally ellipsoidal shape as discussed in more detail in reference to 

10 Figures 3A, 3B, and 4, below. One advantage of implementing curved drain finger 

electrode ends 226 as substantial ellipsoids is that such a shape can aid in reducing or 

relaxing the high termination electrical fields that can otherwise exist at semicircular 

drain finger electrode ends 125 of transistor 100, shown in Figure 1. As a result, 

increased radius of curvature (rl) 236 and/or increased radius of curvature (r2) 241, as 

15 well as the subsequent increase in gate-to-drain spacing (d2) 257 at curved drain finger 

electrode ends 226, reduces the termination electric field at curved drain finger electrode 

ends 226 so as to achieve an increased breakdown voltage and reliability for transistor 

200. 

In some implementations, curved drain finger electrode ends 226 are extended 

20 beyond source finger electrode main bodies 214 instead of or in addition to providing 

curved drain finger electrode ends 226 having an increased radius of curvature. As 

depicted in Figure 2, curved drain finger electrode ends 226 are situated closer to source 
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pad 204 than source finger electrode main bodies 214. In doing so, drain finger 

electrodes 220 may be longer than source finger electrodes 210, as shown. Extension of 

curved drain finger electrode ends 226 beyond source finger electrode main bodies 214 

can advantageously achieve an increased breakdown voltage for transistor 200 without 

5 increasing source-to-drain half-pitch 23 5 along length 212 of source finger electrodes 

210. Consequently, the exemplary transistor layout shown in Figure 2 can be 

implemented so as to allow for a tighter source-to-drain half-pitch while achieving 

increased breakdown voltage, thereby providing a low ON-resistance and improved 

robustness for transistor 200, concuffently. 

10 It is noted that although the implementation shown in Figure 2 depicts drain finger 

electrodes 220 as having increased radius of curvature (rl) 236, increased radius of 

curvature (r2) 241, and increased width 246 at curved drain finger electrode ends 226, as 

well as having curved drain finger electrode ends 226 extending beyond source finger 

electrode main bodies 214, that representation is merely exemplary. In other 

15 implementations, drain finger electrodes 220 may not have all of those characteristics 

concurrently. 

In one implementation, curved drain finger electrode ends 226 may extend beyond 

source finger electrode main bodies 214 but not have increased radius of curvature (rl) 

236, increased radius of curvature (r2) 241, or increased width 246. Alternatively, 

20 according to another implementation, curved drain finger electrode ends 226 may have 

increased radius of curvature (r l) 236, increased width 246, and/or increased radius of 

curvature (r2) 241, but may not extend beyond source finger electrode main bodies 214. 
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Thus, according to a variety of possible implementations, drain finger electrodes 220 may 

have length 222 greater than length 212 of source finger electrodes 210, and/or may have 

curved drain finger electrode ends 226 extending beyond source finger electrode main 

bodies 214, and/or may have increased radius of curvature (r l) 236, increased width 246, 

5 and/or increased radius of curvature (r2) 241 at curved drain finger electrode ends 226. 

Some of the features discussed in conjunction with Figure 2 will now be further 

described by reference to Figures 3A, 3B, and 4. Figures 3A, 3B, and 4 present 

respective top plan views of exemplary drain terminations having a decreased electric 

field at the ends or tips of the drain finger electrodes. As further described below, such a 

10 decreased electric field can result from increasing a radius of curvature of the gate-to­

drain spacing between an edge of a curved drain finger electrode end and a boundary of a 

gate region smTounding the curved drain finger electrode end, thereby allowing for an 

increased breakdown voltage and a more robust and reliable transistor. It is noted that the 

exemplary implementations shown in Figures 3A, 3B, and 4 corresponding in general to 

15 the implementation shown in Figure 2. 

Figure 3A presents a top plan view of an exemplary drain tennination enabling 

increased breakdown voltage, corresponding in general to the implementation shown in 

Figure 2. Figure 3A shows a portion of gate region 309 surrounding drain finger 

electrode 320. Also shown in Figure 3A are source finger electrodes 310 with which 

20 drain finger electrode 320 is interdigitated, and field dielectric 307. Gate region 309, 

drain fmger electrode 320, source fmger electrodes 310, and field dielectric 307 

correspond respectively to gate region 209, drain finger electrodes 220, source fmger 
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electrodes 210, and field dielectric 207, in Figure 2. 

Figure 3A shows the relative width of drain finger electrode 320 compared to 

source finger electrodes 310, as well as the smooth transitions at the curved end of drain 

finger electrode 320. It is noted that there are no sharp discontinuities in the curvature of 

5 the drain finger electrode end. In addition, and as fin1her shown by Figure 3A, there are 

no sharp discontinuities at the boundary of field dielectric 307 with gate region 309, 

which also aids in reducing the electric fields at the end of drain finger electrode 320. 

Continuing to Figure 3B, Figure 3B presents a top plan view of an exemplary drain 

tennination enabling increased breakdown voltage, coffesponding in general to the 

10 implementation shown in Figure 2. Figure 3B shows gate region 309 surrounding drain 

finger electrode 320. Drain finger electrode 320 has width 354, and also includes drain 

finger electrode main body 324 having width 334. In addition, Figure 3B shows curved 

drain finger electrode end 326 having increased radius of curvature (rl) 336 relative to 

the radius of curvature of semicircular drain finger electrode ends 125 in transistor 100 of 

15 Figure 1. That is to say, in contrast to transistor 100 having semicircular drain finger ends 

125, radius of curvature (r 1) 336 of curved drain finger end 326 is greater than a radius of 

curvature of a circle having a diameter equal to width 354. 

Also shown in Figure 3B is radius of curvature (r2) 341 of the gate electrode 

region surrounding the drain finger electrode end 326, radius of curvature (r3) 371 of the 

20 smooth transition connecting curved drain finger electrode end 326 to drain finger 

electrode 320, and radius of curvature (r4) 381 of the smooth transition connecting gate 

region 309 surrounding curved drain finger electrode end 326 to the gate region 
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surrounding drain finger electrode 320. Figure 3B further depicts gate-to-drain spacing 

(dl) 367, gate-to-drain spacing (d2) 357, and length 322 of drain finger electrode 320. 

Gate-to-drain spacing (dl) 367, gate-to-drain spacing (d2) 357, length 322, and width 

354, correspond respectively to gate-to-drain spacing (dl) 267, gate-to-drain spacing (d2) 

5 257, length 222, and width 254, in Figure 2. Moreover, curved drain finger electrode end 

326, radius of curvature (rl) 336, and radius of curvature (r2) 341, in Figure 3B, 

con-es pond respectively to curved drain finger electrode ends 226, radius of curvature (r 1) 

236, and radius of curvature (r2) 241, in Figure 2. 

In certain implementations, r1 < r2 < r4. Moreover, gate-to-drain spacing (dl) 

10 367 is shown as being less than gate-to-drain spacing (d2) 357. By forming the gate-to­

drain spacing such that d 1 < d2, the reduced electric field at curved drain finger electrode 

end 326, in combination with the ellipsoidal shape of curved drain finger electrode end 

326 and the smooth curvatures created by r1, r2, r3, and r4, allows for the formation of a 

more robust drain finger electrode tennination. It is noted that for the purposes of the 

15 present application, when curved drain finger electrode end 326 is described as having an 

increased radius of curvature, that characterization can apply to any one of (r 1) 336, (r2) 

341, (r3) 371, or (r4) 381, as well as to any combination of (rl) 336, (r2) 341, (r3) 371, 

and ( r4) 3 81. 

Continuing to Figure 4, Figure 4 presents a top plan view of an exemplary drain 

20 termination enabling increased breakdown voltage, corresponding in general to the 

implementation shown in Figure 2. Figure 4 shows gate region 409 surrounding drain 

finger electrode 420. Drain finger electrode 420 has width 454 and includes drain finger 
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electrode main body 424 having width 434. In addition, drain finger electrode 420 has 

curved drain finger electrode end 426 with increased width 446 relative to width 454 of 

drain finger electrode 420. Also shown in figure 4 are field dielectric 407, radius of 

curvature (rl) 4 36, radius of curvature (r2) 441, radius of curvature (r3) 4 71, radius of 

5 curvature (r4) 481, gate-to-drain spacing (dl) 467, and gate-to-drain spacing (d2) 457, as 

well as minor axis 442 and major axis 443 of curved drain finger electrode end 426. 

Gate region 409, field dielectric 407, and drain finger electrode 420 correspond 

respectively to gate region 309, field dielectric 307, and drain finger electrode 320, in 

Figures 3A and 3B. In addition, width 454, curved drain finger electrode end 426, and 

10 drain finger electrode main body 424 having width 434, c01Tespond respectively to width 

354, curved drain finger electrode end 326, and drain finger electrode main body 324 

having width 334, in Figure 3B. Moreover, gate-to-drain spacings (dl) 467 and (d2) 457, 

and radii of curvature (rl) 436, (r2) 441, (r3) 471, and (r4) 481, in Figure 4, correspond 

respectively to gate-to-drain spacings (dl) 367 and (d2) 357, and radii of curvature (rl) 

15 236, (r2) 241, (r3) 371, and (r4) 381, in Figure 3B. It is further noted that increased width 

446 of curved drain finger electrode end 426, in Figure 4, corresponds to increased width 

246 of curved drain finger electrode end 226, in Figure 2. 

As shown in Figure 4, curved drain finger electrode end 426 has a shape described 

by major axis 443 and minor axis 442. Major axis 443 is longer than and substantially 

20 perpendicular to minor axis 442. As further shown in Figure 4, major axis 443 is 

substantially aligned with drain finger electrode 420, and minor axis 442 is substantially 

perpendicular to drain finger electrode 420. 
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In some implementations, for example, curved drain finger electrode end 426 may 

be substantially an ellipsoid having major axis 443 substantially aligned with drain finger 

electrode 420. Curved drain finger electrode end 426 talcing the fonn of an ellipsoid with 

major axis 443 and minor axis 442 results from fanning curved drain finger electrode end 

5 426 and the sun-ounding gate region 409 with increased radii of curvature (rl) 436, r2 

(441), r3 (471), and r4 (481) such that r1 < r2 <r4. In addition, both r3 and r4 radii of 

curvature are optimized to have a smooth curvature with no sharp discontinuities where 

they meet drain finger electrode 420 and gate region 409 surrounding drain finger 

electrode 420, respectively. 

10 Gate-to-drainspacing (dl) 467 is shown as being less than gate-to-drain spacing 

(d2) 457. As discussed above by reference to Figure 3B, by forming the gate-to-drain 

spacing such that dl <d2, in combination with the ellipsoidal shape of curved drain finger 

electrode end 426, and the smooth curvatures created by radii of curvature rl, r2, r3, and 

r4, allows for the formation of a more robust drain finger electrode termination. 

15 In some implementations, it may be advantageous for the ratio of increased width 

446 to width 454 to be approximately equal to 2: 1. In other implementations, it may be 

advantageous or desirable for the ratio of increased width 446 to width 454 to be greater 

than 2: 1. An advantage of using an ellipsoidal shape for curved drain finger electrode 

end 426 is that such a shape can aid in minimizing the peak electric fields that can 

20 otherwise be present at the transition from a main body to a rounded semicircular end 

termination region of a conventionally configured drain finger electrode, such as 

semicircular drain finger electrode ends 125, in Figure 1. 
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It is noted that width 454, increased width 446, and curved drain finger electrode 

end 426 are exaggerated in Figure 4, for conceptual clarity. Thus, drain finger electrode 

420 is not drawn to scale. Nevertheless, drain finger electrode 420 corresponds to drain 

finger electrodes 220 in Figure 2, as well as to drain finger electrode 320 in Figures 3A 

5 and 3B, as noted above. 

In some implementations, further improvements in high current carrying transistors 

can be realized with higher breakdown voltages and lower ON-resistance through use of 

tapered drain and source finger electrodes, which may be implemented in combination 

with a curved drain finger electrode end having an increased radius of curvature, 

10 corresponding to curved drain finger electrode ends 226/326/426 in respective Figures 2, 

3B, and 4. Such tapered source and drain finger designs are described in U.S. Patent 

Number 7,417,257, entitled "III-Nitride Device with Improved Layout Geometry," and· 

issued on August 26, 2008. The entire disclosure of U.S. Patent Number 7,417,257 is 

hereby incorporated fully by reference into the present application. 

15 Figure 5 presents a top plan view of an exemplary drain tennination including a 

tapered drain finger electrode enabling increased breakdown voltage, in accordance with 

an implementation of the present disclosure. Figure 5 shows gate region 509 surrounding 

tapered drain finger electrode 520. Tapered drain finger electrode 520 has width 554, and 

includes a tapered drain finger electrode main body 524 having width 534. In addition, 

20 tapered drain finger electrode 520 includes curved drain finger electrode end 526 with 

increased radius of curvature (r 1) 53 6 relative to the radius of curvature of semicircular 

drain finger electrode ends 125 in transistor 100 of Figure 1. That is to say, in contrast to 
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transistor 100 having semicircular drain finger ends 125, radius of curvature (rl) 536 of 

curved drain finger electrode end 526 is greater than a radius of curvature of a circle 

having a diameter equal to width 554. 

As fmiher shown in Figure 5, width 534 of tapered drain finger electrode main 

5 body 524 is larger than width 554. In other words, in contrast to drain finger electrode 

320/420 for which width 334/434 of drain finger electrode main bodies 324/424 may be 

substantially equal to width 354/454, tapered drain finger electrode 520 has a tapered 

drain finger electrode beginning width 534 that is greater than width 554. 

A further approach to minimizing the termination peak electric fields is described 

10 ·below with respect to Figures 6A, 6B, and 6C. Figure 6A presents a top plan view of an 

exemplary transistor having a drain tennination enabling increased breakdown voltage, in 

accordance with an implementation of the present disclosure. The portion of transistor 

600 shown in Figure 6A can correspond to the portion of transistor 200 labeled with 

bracket 6A in Figure 2. Figures 6B and 6C present cross-sectional views of exemplary 

15 transistors, in accordance with an implementation of the present disclosure. The cross­

sectional views in Figures 6B and 6C can correspond to cross-section 6-6 in Figure 6A in 

different implementations of the present disclosure. 

Transistor 600 includes drain finger electrodes 620 and source finger electrode 610 

corresponding respectively to drain finger electrodes 220 and source finger electrode 210 

20 in Figure 2. Transistor 600 also includes gate region 609 corresponding to gate region 

209 in Figure 2. 

Similar to transistor 200, drain finger electrodes 620 are interdigitated with source 
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finger electrodes 610. Drain finger electrodes 620 and source finger electrodes 610 are 

situated in, on, or above ( or a combination thereof, i.e., non-coplaner) semiconductor 

substrate 672. Semiconductor substrate 672 can be, for example, a III-Nitride material 

stack, such as a HEMT material stack, silicon, and/or other semiconductor material. 

5 Cunent conduction paths, such as current conduction path 670, are in semiconductor 

substrate 672 between drain finger electrodes 620 and source finger electrodes 610. Gate 

region 609 is configured to control cunent conduction in semiconductor substrate 672 

through the cunent conduction paths between drain finger electrodes 620 and source 

finger electrodes 610. 

10 Also in transistor 600, drain finger electrodes 620 have drain finger electrode main 

bodies 624 and drain finger electrode ends 626 ( e.g. curved drain finger electrode ends 

626) c01responding respectively to drain finger electrode main bodies 224 and drain 

finger electrode ends 226 in Figure 2. Source finger electrodes 610 have source finger 

electrode main bodies 614 and source finger electrode ends (not shown in Figure 6A) 

15 corresponding respectively to source finger electrode main bodies 214 and source finger 

electrode ends 216 in Figure 2. In some implementations, drain finger electrode main 

bodies 624 are coplanar with drain finger electrode ends 626 as described by Figure 6B. 

In other implementations, drain finger electrode main body 624 is non-coplanar with at 

least a portion of drain finger electrode end 626 as described by Figure 6C. 

20 Referring to Figure 6B, drain finger electrode 620a is shown having drain finger 

electrode main body 624a and drain finger electrode end 626a. Drain finger electrode 

620a is situated on semiconductor substrate 672. In particular, drain finger electrode 
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main body 624a and drain finger electrode end 626a are both situated on semiconductor 

substrate 672 and are coplanar. Any or all of drain fingers electrodes 620 in transistor 

600 can have a similar cross-section as shown in Figure 6B. However, by configuring 

any or all of drain fingers electrodes 620 in accordance with the implementation shown in 

5 Figure 6C, termination electric fields, which may develop during operation, particularly at 

drain finger electrode ends 626, can be fmiher eased. 

Refe1Ting now to Figure 6C, drain finger electrode 620b is shown having drain 

finger electrode main body 624b and drain finger electrode end 626b. Drain finger 

electrode 620b is situated on semiconductor substrate 672. In particular, drain finger 

10 electrode main body 624b is situated on semiconductor substrate 672. However, 

dielectric material 674 is situated between at least portion of drain finger electrode end 

626b and semiconductor substrate 672. Drain finger electrode end 626b is formed over 

dielectric material 674 and over semiconductor substrate 672 such that at least a portion 

of drain finger electrode end 626b is non-coplanar with drain finger electrode main body 

15 624b. Furthennore, dielectric material 674 insulates drain finger electrode end 626b from 

semiconductor substrate 672 thereby further easing tennination electric fields, which may 

develop at drain finger electrode end 626b. Thus, transistor 600 can have an even higher 

breakdown voltage and a lower on-resistance when using the drain finger tennination 

topology shown in Figure 6C. 

20 Examples of dielectric material 674 include one or more dielectrics, such as any 

combination of silicon nitride, silicon oxide, oxynitride, or other insulating material. In 

certain.implementations, dielectric material 674 includes tetraethyl orthosilicate (TEOS). 
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The dielectrics may be provided in layers, such as in a dielectric stack, or may be 

provided by a combination of similar or dissimilar materials. 

In some implementations, dielectric material 674 is of a substantially uniform 

thickness. However, in the implementation shown in Figure 6C, dielectric material 674 is 

5 an increasing thickness dielectric material. By configuring the thickness of dielectric 

material 674, the easing of the tennination electric fields can be controlled, for example, 

by gradually increasing the insulation thickness along the length of drain finger electrode 

end 626b between drain finger electrode end 626b and semiconductor substrate 672. 

Dielectric material 67 4 may be situated at least partially in semiconductor substrate 

10 672. For example, dielectric material 674 may be situated in a trench in semiconductor 

substrate 672. However, in the present implementation, dielectric material 674 is situated 

on and over semiconductor substrate 672. In doing so, drain finger electrode end 626b 

has increased elevation 676 and is non-coplanar relative to drain finger electrode main 

body 624b. Increased elevation 676 increases with the increasing thickness of dielectric 

15 material 674. 

Thus, Figures 6A and 6B present another approach, which can be utilized to 

enhance performance of a semiconductor device, such as a transistor or a diode. As such, 

this approach may be applied to a device such as transistor 100 in Figure 1 without 

utilizing other approaches described herein. Alternatively, any the aforementioned 

20 approaches can be employed. For example, as shown in Figure 6A, any of drain finger 

electrodes ends 626 can have an increased radius of curvature. Furthermore, any of drain 

finger electrode ends 626 can extend beyond any of source finger electrode main bodies 
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614, as shown. Also, any of drain finger electrode ends 626 can be a tapered drain finger 

electrode (not shown in Figure 6A). 

In accordance with various implementations disclosed by the present application, 

tennination electric fields at drain finger electrode ends can be reduced. As a result, 

5 disclosed implementations achieve an increased breakdown voltage. The 

implementations disclosed herein can achieve the increased breakdown voltage while 

concurrently maintaining a low specific ON-resistance ( on-resistance in the active area) 

through a shorter source-to-drain half pitch. 

From the above description it is manifested that various techniques can be used for 

10 implementing the concepts described in the present application without depaiting from 

the scope of those concepts. Moreover, while the concepts have been described with 

specific reference to certain implementations, a person of ordinary skill in the art would 

recognize that changes can be made in fonn and detail without departing from the scope 

of those concepts. As such, the described implementations are to be considered in all 

15 respects as illustrative and not restrictive. It should also be understood that the present 

application is not limited to the particular implementations described above, but many 

rearrangements, modifications, and substitutions are possible without departing from the 

scope of the present disclosure. 
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CLAIMS 

1. A transistor comprising: 

drain finger electrodes interdigitated with source finger electrodes; 

current conduction paths in a semiconductor substrate between said drain finger 

5 electrodes and said source finger electrodes; 

10 

at least one of said drain finger electrodes having a drain finger electrode main 

body and a drain finger electrode end, wherein at least a portion of said drain finger end is 

non-coplanar with said drain finger electrode main body. 

2. The transistor of claim 1, wherein a dielectric material is situated between 

said drain finger electrode end and said semiconductor substrate. 

3. The transistor of claim 2, wherein said dielectric material elevates said drain 

15 finger electrode end over said semiconductor substrate. 

4. The transistor of claim 1, wherein said drain finger electrode main body is 

situated on said semiconductor substrate. 

20 5. The transistor of claim 1, wherein said drain finger electrode end has an 

increased radius of curvature. 
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6. The transistor of claim 1, wherein at least one of said source finger 

electrodes has a source finger electrode main body coupled to a source pad, said drain 

finger electrode end extending beyond said source finger electrode main body. 

7. The transistor of claim 1, wherein said drain finger electrodes are longer 

than said source finger electrodes. 

8. The transistor of claim 1, wherein said transistor is a high-electron-mobility 

transistor (HEMT). 

9. The transistor of claim 1, wherein said transistor comprises a group III-V 

transistor. 

10. A transistor comprising: 

drain finger electrodes and source finger electrodes situated on a semiconductor 

substrate; 

said drain finger electrodes interdigitated with source finger electrodes; 

a gate region configured to control current conduction in said semiconductor 

substrate between said drain finger electrodes and said source finger electrodes; 

at least one of said drain finger electrodes having a drain finger electrode main 

body and a drain finger electrode end having an increased elevation relative to said drain 

finger electrode main body. 
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11. The transistor of claim 10, wherein a dielectric material provides said 

increased elevation of said drain finger electrode end relative to said drain finger 

electrode main body. 

12. The transistor of claim 10, wherein said drain finger electrode end has an 

increased radius of curvature. 

13. The transistor of claim 10, wherein at least one of said source finger 

10 electrodes has a source finger electrode main body coupled to a source pad, said drain 

finger electrode end extending beyond said source finger electrode main body. 

15 

20 

14. The transistor of claim 10, wherein said drain finger electrodes are longer 

than said source finger electrodes. 

15. The transistor of claim 10, wherein said drain finger electrode end has an 

increased width relative to a width of said drain finger electrode main body. 

16. A transistor comprising: 

drain finger electrodes interdigitated with source finger electrodes; 

a gate region configured to control current conduction in a semiconductor substrate 

benveen said drain finger electrodes and said source finger electrodes; 
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at least one of said drain finger electrodes having a drain finger electrode end and a 

drain finger electrode main body, wherein at least a portion.of said drain finger end is 

non-coplanar with said drain finger electrode main body; 

wherein an increasing thickness dielectric material is situated between at least said 

5 po11ion of said drain finger electrode end and said semiconductor substrate. 

1 7. The transistor of claim 16, wherein said increasing thickness dielectric 

material elevates said drain finger electrode end over said semiconductor substrate. 

18. The transistor of claim 16, wherein said drain finger electrode end is 

substantially an ellipsoid. 

19. The transistor of claim 16, wherein said drain finger electrode is a tapered 

drain finger electrode. 

15 

20. The transistor of claim 16, wherein said transistor is a high-electron-

mobility transistor (HEMT). 
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ABSTRACT 

According to an exemplary implementation, a transistor includes drain finger 

electrodes interdigitated with source finger electrodes. The transistor also includes a 

current conduction path in a semiconductor substrate between the drain finger electrodes 

5 and the source finger electrodes. At least one of the drain finger electrodes has a drain 

finger electrode end and a drain finger electrode main body, where the drain finger 

electrode main body is non-coplaner with at least a portion of the drain finger electrode 

end. The transistor may also include a dielectric material situated between at least a 

portion of the drain finger electrode end and the semiconductor substrate. The dielectric 

10 material can be an increasing thickness dielectric material. The dielectric material can 

thus elevate the drain finger electrode end over the semiconductor substrate. Further, the 

drain finger electrode end can have an increased radius of curvature. 
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Dear Sir/Madam: 
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above-referenced patent application. Please enter and consider the following 

amendments and remarks. 
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associated with this communication, or credit any overpayment to Deposit Account No. 
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In the Claims: 

Claims 1-9 (canceled) 

Claim 10 (currently amended): A transistor comprising: 

drain finger electrodes and source finger electrodes situated on a semiconductor 

substrate; 

said drain finger electrodes interdigitated with. source finger electrodes; 

a gate region configured to control current conduction in said semiconductor 

substrate between said drain finger electrodes and said source finger electrodes; 

at least one of said drain finger electrodes having a drain finger electrode main 

body and a drain finger electrode end having an increased elevation relative to said drain 

finger electrode main body; 

wherein a dielectric material insulates said drain finger electrode end from said 

semiconductor substrate. 

Claim 11 (currently amended): The transistor of claim 10, wherein said [[a]] 

dielectric material provides said increased elevation of said drain finger electrode end 

relative to said drain finger electrode main body. 
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Claim 12 (original): The transistor of claim 10, wherein said drain finger 

electrode end has an increased radius of curvature. 

Claim 13 ( original): The transistor of claim 10, wherein at least one of said 

source finger electrodes has a source finger electrode main body coupled to a source pad, 

said drain finger electrode end extending beyond said source finger electrode main body. 

Claim 14 (original): The transistor of claim 10, wherein said drain finger 

electrodes are longer than said source finger electrodes. 

Claim 15 (original): The transistor of claim 10, wherein said drain finger 

electrode end has an increased width relative to a width of said drain finger electrode 

main body. 

Claims 16-20 (canceled) 

Claim 21 (previously presented): The transistor of claim 10, wherein said drain 

finger electrode main body is situated on said semiconductor substrate. 

Claim 22 (previously presented): The transistor of claim 10, wherein said 

transistor is a high-electron-mobility transistor (HEMT). 
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Claim 23 (previously presented): The transistor of claim 10, wherein said 

transistor comprises a group III* V transistor. 

Claim 24 (previously presented): The transistor of claim l 0, wher~in said drain 

finger electrode end is substantially an ellipsoid. 

Claim 25 (previously presented): The transistor of claim 10, wherein said drain 

finger electrode is a tapered drain finger electrode. 
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Prior to the present amendment and response, claims 10-15 and 21-25 were 

pending in the present application. By the present response, Applicants have amended 

claims 10 and 11. Thus, claims 10-15 and 21-25 remain in the present application. 

A. Rejection of Claims 10. 11. 13. 14. and 21 under 35 U.S.C. §102{b} 

The Non-Final Office Action dated October 5, 2015 (hereinafter "Office Action") 

rejects claims 10, 11, 13, 14, and 21 under pre-AIA 35 U.S.C. § l02(b) over U.S. Patent 

Application Publication Number 2006/0071304 by Jagannathan et al. (hereinafter 

"Jagannathan"). See pages 2-3 of the Office Action. 

As stated in the original disclosure filed by Applicants, the present application is 

directed to transistors having reduced electric field terminations at drain finger electrode 

ends, thereby resulting in those transistors advantageously having an increased 

breakdown voltage. See, e.g., page 25, lines 3-5 of the present application. Referring, for 

example, to figures 6A and 6C of the present application, such a transistor includes drain 

finger electrodes ( e.g., drain finger electrodes 620) and source finger electrodes ( e.g., 

source finger electrodes 610) situated on a semiconductor substrate (e.g., semiconductor 

substrate 672). See id. at page 22, lines 1-3. In addition, the transistor includes a gate 

region (e.g., gate region 609) configured to control current conduction in the 

semiconductor substrate between the drain finger electrodes and the source finger 

electrodes. See id. at lines 6-9. 
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As taught by Applicants, at least one of the drain finger electrodes has a drain 

finger electrode main body ( e.g .. drain finger electrode main body 624b) and a drain 

finger electrode end having an increased elevation relative to the drain finger electrode 

main body (e.g., drain finger electrode end 626b having increased elevation 676 relative 

to the drain finger electrode main body 624b). See id. at page 24, lines 12-14. Moreover, 

and as further taught by Applicants, a dielectric material (e.g., dielectric material 674) is 

situated between the drain finger electrode end and the semiconductor substrate so as to 

insulate the drain finger electrode end from the semiconductor substrate. See id. at page 

23, lines 12-17. 

Independent claim 10 is currently amended to emphasize the features disclosed by 

Applicants and described above. See currently amended independent claim 10, above. 

Specifically, independent claim 10 is currently amended to.recite, in part "wherein a 

dielectric material insulates said drain finger electrode end from said semiconductor 

substrate.'' In addition, claim 11 is currently amended to harmonize its recitation with the 

changes introduced herein to independent claim 10. As noted above, support for the 

current amendments can be found at least at page 23, lines 12-17 of the present 

application. 

In applying the present ground for rejection over Jagannathan, the Office Action 

asserts that Figure 5 of Jagannathan discloses a feature corresponding to the dielectric 

material disclosed and claimed by Applicants. See page 3 of the Office Action, referring 

to claim 11. However, it is noted that the Office Action fails to identify any specific 
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feature shown in or described by reference to Figure 5 of Jagannathan as embodying such 

• a disclosure of the dielectric material. Moreover, a review of Jagannathan reveals no 

support for the bare assertion in the Office Action that such a dielectric material is taught 

or even suggested by Jagannathan. 

For example, the Office Action interprets the feature identified by reference 

number 318 (top portion) in Figure 5 of Jagannathan as corresponding to the drain finger 

electrode end disclosed and claimed by Applicants. See page 3, second paragraph of the 

Office Action. Referring to Jagannathan, according to the express teaching provided-by 

that art reference, "drain contact 318 is connected to drain finger 306 with a metal contact 

334." See paragraph [0022] of Jagannathan. Jagannathan further states: "The drain 

fingers 306 and source fingers 308 include N+ wells, 330 and 328, respectively." Id. 

However, highly conductive N type well 330, to which drain contact 318 is connected by 

metal contact 334, is fonned in substrate 304. As a result, Applicants respectfully assert 

that Jagannathan cannot be reasonably interpreted to teach or suggest "wherein a 

dielectric material insulates said drain finger electrode end from said semiconductor 

substrate/' as affinnatively required by currently amended independent claim l 0. 

Thus, Applicants respectfully submit that currently amended independent claim 10 

is patentably novel and inventive over Jagannathan. As such, claims 11, 13, 14, and 21 

depending from and further limiting patentable independent claim IO are also patentably 

novel and inventive over Jagannathan for at least the reasons discussed above. 
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B. Reiection of Claims 22 and 23 under 35 U.S.C. §103(a) 

The Office Action rejects claims 22 and 23 under pre-AIA 35 U.S.C. §103(a) over 

Jagannathan. See page 4 of the Office Action. However, as discussed above, Applicants 

respectfully assert that currently amended independent claim 10 is patentably novel and 

inventive over Jagannathan. As such, claims 22 and 23 depending from and further 

limiting patentable independent claim 10 are also patentably novel and inventive over 

Jagannathan for at least the reasons discussed above. 

c. Reiection of Claims 12, 15, 24, and 25 under 35 U.S.C. §103(a) 

The Office Action rejects claims 12, 15, 24, and 25 under pre-AIA 35 U.S.C. 

§103(a) over Jagannathan in view of U.S. Patent Application Publication Number 

2004/0178443 by Hossain et al. (hereinafter "Hossain"). See page 5 of the Office Action. 

However, as discussed above, Applicants respectfully assert that currently amended 

independent claim l 0 is patentably distinguishable over Jagannathan. As such, claims 12, 

15, 24, and 25 depending from and further limiting patentable independent claim IO are 

also patentably distinguishable over Jagannathan, as well as over Jagannathan in 

combination with any other cited reference, such as Hossain, for at least the reasons 

discussed above. 
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D. Conclusion 

Based on the foregoing reasons, Applicants respectfully submit that independent 

claim 10 and all claims depending therefrom, are patentably novel and inventive. 

Moreover, Applicants assert that no new matter has been introduced herein. Accordingly, 

Applicants respectfully request an early allowance of claims 10-15 and 21-25. 
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The Commissioner is hereby authorized to charge payment of any additional fees 

associated with this communication, or credit any overpayment to Deposit Account No. 

Respectfully Submitted, 
F ARJAMI & F ARJAMI LLP 
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DETAILED ACTION 

The present application is being examined under the pre-AIA first to invent 

provisions. 

Claim Rejections - 35 USC § 102 

Page 2 

In the event the determination of the status of the application as subject to AIA 35 

U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any 

correction of the statutory basis for the rejection will not be considered a new ground of 

rejection if the prior art relied upon, and the rationale supporting the rejection, would be 

the same under either status. 

The following is a quotation of the appropriate paragraphs of pre-AIA 35 U.S.C. 

102 that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

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

Claims 10, 11, 13, 14 and 21 are rejected under pre-AIA 35 U.S.C. 102b as 

being anticipated by Fujishima et al. (US 5523599). 

Regarding claim 10, Fujishima discloses a transistor comprising: 

drain finger electrodes (113, Fig. 6b) and source finger electrodes (112, Fig. 6b) 

situated on a semiconductor substrate; 

said drain finger electrodes interdigitated with source finger electrodes (Figs. 6, 8 

and Col. 15); 

Page 70 of 95



Application/Control Number: 14/750,262 

Art Unit: 2897 

Page 3 

a gate region (111, Fig. 6b) configured to control current conduction in said 

semiconductor substrate between said drain finger electrodes and said source finger 

electrodes (Figs. 6, 8 and Col. 15); 

at least one of said drain finger electrodes having a drain finger electrode main 

body (113 portion directly on substrate, Fig. 6a) and a drain finger electrode end having 

an increased elevation (113 portion on dielectric 115, Fig. 6a) relative to said drain 

finger electrode main body; 

wherein a dielectric material (115, Fig. 6b) insulates said drain finger electrode 

end from the semiconductor substrate (Col. 8, line: 60 - Col. 9, line: 5). 

Regarding claim 11, Fujishima further discloses wherein the dielectric material 

(115, Fig. 6b) provides said increased elevation of said drain finger electrode end (113 

portion on dielectric 115, Fig. 6a) relative to said drain finger electrode main body (113 

portion directly on substrate, Fig. 6a). 

Regarding claim 13, Fujishima further discloses wherein at least one of said 

source finger electrodes (112, Fig. 6b) has a source finger electrode main body coupled 

to a source pad (Fig. 6b), said drain finger electrode end extending beyond said source 

finger electrode main body (Figs. 6b, 8). 

Regarding claim 14, Fujishima further discloses wherein said drain finger 

electrodes are longer than said source finger electrodes (Fig. 8). 
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Regarding claim 21, Fujishima further discloses wherein said drain finger 

electrode main body is situated on said semiconductor substrate (Fig. 6b). 

Claim Rejections - 35 USC § 103 

Page 4 

In the event the determination of the status of the application as subject to AIA 35 

U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any 

correction of the statutory basis for the rejection will not be considered a new ground of 

rejection if the prior art relied upon, and the rationale supporting the rejection, would be 

the same under either status. 

The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis 

for all obviousness rejections set forth in this Office action: 

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

Claims 22-23 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable 

over Fujishima et al. (US 5523599). 

Regarding claims 22-23, Fujishima discloses the transistor of claim 10 as 

mentioned above. Fujishima does not explicitly disclose wherein the transistor is a 

high- electron-mobility transistor or a group III-V transistor. However, such transistor 
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classes are well known in the art and it would have been obvious to one of ordinary skill 

in the art to incorporate such into Fujishima's teachings. 

Claims 12, 15 and 24-25 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Fujishima et al. (US 5523599) in view of Hossain et al. (US 

2004/0178443). 

Regarding claims 12, 15 and 24-25, Fujishima discloses the transistor of claim 10 

as mentioned above. Fujishima does not explicitly disclose the drain finger electrode 

configurations of claims 12, 15 and 24-25. Hossain discloses interdigitated source/drain 

finger transistors with curved, taper, and other variations for the purpose of providing 

higher voltage breakdown of the transistor (Abstract, Figs. 2,4,5 and paragraphs 0004-

0005, 0027-0047). It would have been obvious to one of ordinary skill in the art at the 

time of the invention to alter the shape of the drain finger terminations of Fujishima's 

device as taught by Hossain because Hossain explicitly discloses such shapes provide 

higher voltage breakdown of the transistor. 

Response to Arguments 

Applicant's arguments with respect to the claims have been considered but are 

moot because the arguments do not apply to any of the references being used in the 

current rejection. 
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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 DOUGLAS MENZ whose telephone number is 

(571 )272-1877. The examiner can normally be reached on M-F 8-5. 

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

supervisor, Fernando Toledo can be reached on 571-272-1867. 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. 

/DOUGLAS MENZ/ 
Primary Examiner, Art Unit 2897 
3/18/16 
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In re Application of: Briere et al. 
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Examiner: Menz, Douglas M. 
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Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir/Madam: 

This is in response to the Final Office Action dated March 28, 2016 in the above­

referenced patent application. Please enter and consider the following amendment and 

remarks. 

The Commissioner is hereby authorized to charge payment of any additional fees 

associated with this communication, or credit any overpayment to Deposit Account No. 

50-0731. 
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In the Claims: 

Claims 1-9 (canceled) 

Claim 10 (currently amended): A transistor comprising: 

drain finger electrodes and source finger electrodes situated on a semiconductor 

substrate. said drain finger electrodes coupled to a drain pad, said source finger electrodes 

coupled to a source pad; 

said drain finger electrodes interdigita.ted with said source finger electrodes, said 

drain finger electrodes extending beyond said source finger electrodes so as to be situated 

closer to said source pad than said source finger electrodes; 

a gate region configured to control current conduction in said semiconductor 

substrate between said drain finger electrodes and said source finger electrodes; 

at least one of said drain finger electrodes having a drain finger electrode main 

body and a drain finger electrode end having an increased elevation relative to said drain 

finger electrode main body; 

wherein a dielectric material insulates said drain finger electrode end from said 

semiconductor substrate. 
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Claim 11 (previously presented): The transistor of claim 10, wherein said 

dielectric material provides said increased elevation of said drain finger electrode end 

relative to said drain finger electrode main body. 

Claim 12 (original): The transistor of claim 10, wherein said drain finger 

electrode end has an increased radius of curvature. 

Claim 13 ( original): The transistor of claim l 0, wherein at least one of said 

source finger electrodes has a source finger electrode main body coupled to a source pad, 

said drain finger electrode end extending beyond said source finger electrode main body. 

Claim 14 (original): The transistor of claim 10, wherein said drain finger 

electrodes are longer than said source finger electrodes. 

Claim 15 ( original): The transistor of claim I 0, wherein said drain finger 

electrode end has an increased width relative to a width of said drain finger electrode 

main body. 

Claims 16-20 (canceled) 
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Claim 21 (previously presented): The transistor of claim 10, wherein said drain 

finger electrode main body is situated on said semiconductor substrate. 

Claim 22 (previously presented): The transistor of claim 10, wherein said 

transistor is a high-electron-mobility transistor (HEMT). 

Claim 23 (previously presented): The transistor of claim 10, wherein said 

transistor comprises a group 111-V transistor. 

Claim 24 (previously presented): The transistor of claim 10, wherein said drain 

finger electrode end is substantially an ellipsoid. 

Claim 25 (previously presented): The transistor of claim 10, wherein said drain 

finger electrode is a tapered drain finger electrode. 
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REMARKS 

Attorney Docket No.: 0400726D l 

Prior to the present amendment and response, claims 10-15 and 21-25 were 

pending in the present application. By the present response, Applicants have amended 

independent claim 10. Thus, claims 10-15 and ~1-25 remain in the present application. 

Applicants respectfully request reconsideration and allowance of pending claims I 0-15 

and 21-25 in view of the above amendment and the following remarks. 

At the outset, it is noted that in the Office Action dated March 28, 2016, the 

Examiner has.finally rejected claims 10-15 and 21-25 on the basis of newly cited art. See 

pages 2-5 of the Final Office Action dated March 28, 2016. Applicants respectfully 

request reconsideration and withdrawal of the finality of the rejection of the Office Action 

dated March 28, 2016. 

A good and sufficient reason why the present response is necessary and was not 

earlier presented is that a new reference has been cited in the present final rejection dated 

March 28, 2016. That new reference is U.S. Patent Number 5,523,599 to Fujishima et al. 

(hereinafter "Fujishima"). Because Fujishima is a new reference upon which the 

Examiner has now relied, Applicants believe that it would be manifestly unfair for-the 

Patent Office not to withdraw the finality of the present rejection and not to consider 

Applicants' arguments which are necessitated due to the newly cited reference Fujishima. 

Consequently, Applicants respectfully submit that a good and sufficient reason exists, as 

contemplated by 37 CFR § l. l 16(c), for withdrawing the finality of the present rejection. 
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A. Rejection of Claims 10, 11, 13, 14, and 21 under 35 U.S.C. §102(b) 

The Final Office Action dated March 28, 2016 (hereinafter "Final Rejection") 

rejects claims IO, 11, 13, 14, and 21 under pre-AIA 35 U.S.C. §102(b) over Fujishima. 

See pages 2-4 of the Office Action. For the reasons discussed below, Applicants 

respectfully assert that currently amended independent claim 10 is patentably novel and 

inventive over Fujishima. 

Applicants have previously explained that the present application is directed to 

transistors having reduced electric field terminations at drain finger electrode ends, 

thereby resulting in those transistors advantageously having an increased breakdown 

voltage. See, e.g., page 25, lines 3-5 of the present application. Referring, for example, 

to figures 6A and 6C of the present application, such a transistor includes drain finger 

electrodes ( e.g., drain finger electrodes 620) and source finger electrodes ( e.g., source 

finger electrodes 610) situated on a semiconductor substrate (e.g., semiconductor 

substrate 672). See id at page 22? lines 1-3. 

Referring to Figure 2 in combination with figures 6A and 6C, Applicants disclose 

that the drain fing~r electrodes are coupled to a drain pad (e.g., drain pad 206), and the 

source finger electrodes are coupled to a source pad (e.g., source pad 204). See id. at 

page 12, lines 8-11, and page 21, lines 18-21. Applicants fw-ther disclose that the drain 

finger electrodes extend beyond the source finger electrodes so as to be situated closer to 

the source pad than are the source finger electrodes. See id. at page 13, line 19 through 

page 14, line 1, and page 21, lines 18-21. In addition, the transistor includes a gate region 
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( e.g., gate region 609) configured to control current conduction in the semiconductor 

substrate between the drain finger electrodes and the source finger electrodes. See id. at 

page 22, lines 6-9. 

As taught by Applicants, at least one of the drain finger electrodes has a drain 

finger electrode main body ( e.g., drain finger electrode main body 624b) and a drain 

finger electrode end having an increased elevation relative to the drain finger electrode 

main body (e.g., drain finger electrode end 626b having increased elevation 676 relative 

to the drain finger electrode main body 624b). See id at page 24, lines 12-14. Moreover, 

and as further taught by Applicants, a dielectric material (e.g., dielectric material 674) is 

situated between the drain finger electrode end and the semiconductor substrate so as to 

insulate the drain finger electrode end from the semiconductor substrate. See id at page 

23, lines 12-17. 

Independent claim 10 is currently amended to emphasize the features disclosed by 

Applicants and described above. See currently amended independent claim I 0, above. 

Specifically, independent claim 10 is cun-ently amended to recite, in part, "said drain 

finger electrodes extending beyond said source finger electrodes so as to be situated 

closer to said source pad than said source finger electrodes." Id. As noted above, support 

for the current amendment of independent claim 10 can be found at least at page 13, line 

19 through page 14, line I, and page 21, lines 18-21 of the present application. 

In rejecting independent claim I of the present application over Fujishima, the 

Final Rejection states: 
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Regarding claim 10, Fujishima discloses a transistor 
comprising: drain finger electrodes (113, Fig. 6b) and source 
finger electrodes (112, Fig. 6b) situated on a semiconductor 
substrate; said drain finger electrodes interdigitated with 
source finger electrodes (Figs. 6, 8 and Col. 15); a gate region 
(111, Fig. 6b) configured to control current conduction in said 
semiconductor substrate between said drain finger electrodes 
and said source finger electrodes (Figs. 6, 8 and Col. 15); at 
least one of said drain finger electrodes having a drain finger 
electrode main body (113 portion directly on substrate, Fig. 
6a) and a drain finger electrode end having an increased 
elevation (113 portion on dielectric 115, Fig. 6a) relative to 
said drain finger electrode main body; wherein a dielectric 
material (115, Fig. 6b) insulates said drain finger electrode 
end from said semiconductor substrate (Col. 8, line 60 - Col. 
9, line 5). See pages 2-3 of the Final Rejection, italics 
reproduced from the Final Rejection. 

However, a review ofFujishima reveals that the implementations disclosed in 

figures 6a, 6b, and 8 ofFujishima and relied upon in the Final Rejection fail to disclose or 

suggest drain finger electrodes that extend beyond source finger electrodes so as to be 

situated closer to a source pad than are the source finger electrodes. See, e.g., figures 6a, 

6b. and 8, and related text in Fujishima. Moreover, no other implementation disclosed by 

Fujishima discloses or suggests such features. See Fujishima. Consequently, Applicants 

respectfully assert that Fujishima fails to teach or suggest "said drain finger electrodes 

extending beyond said source finger electrodes so as to be situated closer to said source 

pad than said source finger electrodes," as affinnatively required by currently amended 

independent 10. 

Thus, Applicants respectfully submit that cuITently amended independent claim 10 

is patentably novel and inventive over Fujishima. As such, claims 11, 13, 14, and 21 
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depending from and further limiting patentable independent claim 10 are also patentably 

novel and inventive over Fujishima for at least the reasons discussed above, and also for 

the additional limitations contained in the dependent claims. 

B. Rejection of Claims 22 and 23 under 35 U.S.C. §103(a) 

In the Final Rejection, the Examiner has rejected claims 22 and 23 under pre-AIA 

35 U.S.C. § 103{a) over Fujishima. See pages 4-5 of the Office Action. However, as 

discussed above, Applicants respectfully assert that currently amended independent claim 

10 is patentably novel and inventive over Fujishima. As such, claims 22 and 23 

depending from and further limiting patentable independent claim 10 are also patentably 

novel and inventive over Fujishima for at least the reasons discussed above, and also for 

the additional limitations in dependent claims 22 and 23. 

C. Rejection of Claims 12, 15, 24, and 25 under 35 U.S.C. §103(a) 

In the Final Rejection, the Examiner has rejected claims 12, 15, 24, and 25 under 

pre-AJA 35 U.S.C. §103(a) over Fujishima in view of U.S. Patent Application Publication 

Number 2004/0178443 by Hossain et al. (hereinafter "Hossain"). See page 5 of the 

Office Action. However, as discussed above, Applicants respectfuJly assert that currently 

amended independent claim 10 is patentab!y distinguishable over Fujishima. As such, 

claims 12, 15, 24, and 25 depending from and further limiting patentable independent 

claim 10 are also patentably distinguishable over Fujishima, as well as over Fujishima in 
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combination with any other cited reference, such as Hossain, for at least the reasons 

discussed above, and also for the additional limitations contained in the dependent claims. 

D. Conclusion 

Based on the foregoing reasons, Applicants respectfully submit that independent 

claim 10 and all claims depending therefrom, are patentably novel and inventive. 

Moreover, Applicants assert that no new matter has been introduced herein. Accordingly, 

Applicants respectfully request an early allowance of claims 10-15 and 21-25. 
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The Commissioner is hereby authorized to charge payment of any additional fees 

associated with this communication, or credit any overpayment to Deposit Account No. 

50-0731. 

Date: jw, t ~ I➔ 2-o 16 

FARJAMI & FARJAMI LLP 

26522 La Alameda Ave., Suite 360 
Mission Viejo, California 92691 
Telephone: (949) 282-1000 
Facsimile: (949) 282-1002 

CERrJFICATE OF FACSIMILE 1'RANSMISSJON 
I hereby certify that this correspondence is being filed by 
facsimile t1'tlnsmission to United States Patent and 
Trademark Office at facsimile number 571-273-8300 on the 
date stated below. The facsimile transmission report indicated 
that the facsimilo trnnsmiS3ion was successful. 

Date of Facsimile: ___ f...,.'o-tJ--1 .... 5-<-+/~.-;z_=.,..-D ... /..,· l_i-:lr'., ____ _ 

Name; Person Performing Facsimie Transmission 
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Budget approval before requesting most types of information from the public. When 0MB approves an agency 
request to collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the 0MB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary 
depending upon the individual case. Any comments on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to 
respond to a collection of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

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

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

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

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to 
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority 
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations 
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. 
Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication 
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the 
record was filed in an application which became abandoned or in which the proceedings were terminated 
and which application is referenced by either a published application, an application open to public 
inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Application No. 
14/750,262 

Applicant(s) 
BRIERE ET AL. 

Notice of Allowability Examiner 
DOUGLAS MENZ 

Art Unit 
2897 

AIA (First Inventor to File) 
Status 

No 

-- 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 9/6/16. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

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 10-15,21-25. 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.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

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

Certified copies: 

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 __ . 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) 
20160915 

5. D Examiner's Amendment/Comment 

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

7. D Other __ . 

Notice of Allowability Part of Paper No./Mail Date 
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Application/Control Number: 14/750,262 

Art Unit: 2897 

DETAILED ACTION 

The present application is being examined under the pre-AIA first to invent 

provisions. 

Allowable Subject Matter 

Claims 10-15 and 21-25 are allowed. 

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

Page 2 

There is no teaching or suggestion in the art of record disclosing a transistor 

comprising interdigitated source/drain finger electrodes configured in accordance with 

the limitations of claim 10, wherein the drain finger electrodes extend beyond the 

source finger electrodes so as to be situated closer to the source pad than the source 

finger electrodes and wherein at least one drain finger electrode has a drain finger 

electrode main body and a drain finger electrode end having an increased elevation 

relative to the drain finger electrode main body. Therefore, independent claim 10 is 

deemed allowable along with its dependent claims 11-15 and 21-25. 

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 
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Application/Control Number: 14/750,262 

Art Unit: 2897 
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Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to DOUGLAS MENZ whose telephone number is 

(571 )272-1877. The examiner can normally be reached on M-F 8-5. 

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

supervisor, Fernando Toledo can be reached on 571-272-1867. The fax phone number 

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

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

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

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

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

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

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

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

USPTO Customer Service Representative or access to the automated information 

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

/DOUGLAS MENZ/ 
Primary Examiner, Art Unit 2897 
9/16/16 
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