
UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE PATENT NO. 

14/997,914 02/20/2018 9899481 

57579 7590 01/31/2018 

MURPHY, BILAK & HOMILLER/INFINEON TECHNOLOGIES 
1255 Crescent Green 
Suite 200 
CARY, NC 27518 

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

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

1012-1287 / 2015P51742 US 2194 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

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

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

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

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

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

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

Ralf Otremba, Kaufbeuren, GERMANY; 
Infineon Technologies Austria AG, Villach, AUSTRIA; 
Klaus Schiess, Allensbach, GERMANY; 

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

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks l through 5 should be completed where 
appropnate. _t'\Jl furt..11er correspondence jncJuding the Patent, advance orders and notificatjon of maintenance fees \vjJl be n1a:ded to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address: and/or (b) indicating a separate "FEE ADDRESS" for 
rnaintenance fee notifications, 

Cl)RRENT CORRESPONDENCE ADDRESS (Note: lhe Block 1 foe any chJ11ge of Jddress) 

Note: l\ certificate of mailing can only be used for domestic rnailings of the 
Fee( s) TransmittaL This certificate cannot be used for any other accompanying 
papers. Each additional PflPff;_such as an assi1;nmenl or formal drawing, must 
have 1ts own cert1f1cate ot maJung or transn11ss1on. 

Certificate of Mailing or Transmission 
57579 _ ?.590 l'.7/0S,~~,O l 7 y -, ---. _ y •• -, -· • _ -· --. .) hereby certify tJ1at this Pee(s) Transrnittal is being deposited wjth the United 

MURPHY, BlLAK & HOMILLERJlNFINEON I ECHNOL()(jJESState,; Postal Service with sufficient postage for first class mail in an envelope 

12"'i (', ''" t c-• -~ _ addressed to the Mail Stop ISSTJE FEE address above. or being facsimile 
.;. _,Jes-.,en J!t:en transmitted to the USPTO (571) 273-2885, on the date indicated below. 

Suite 200 
CARY. NC 27518 

APPLICATION NO. FILING DATE 

14/997,914 0l/ 18/2016 

TITLE OF INVENTION: Electronic Component and Switch Circuit 

A.PPLN, T\Tf'E ENTITY STATTJS lSSTJE FEE DTJE 

non provisional f_TNDlSCOlJNTED $960 

EXAMINER ARTTJNJT 

RETEBO, METASEBIA T 2842 

Change of correspondence address or indication of "Fee Addressn (37 
CFR LJ63). 

0 Change of _c?rrespondence address ( or Change of Correspondence 
Address torn; PTO/SB/122.) attached. 

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

FlR.ST NAMED INVENTOR 

Ralf Otremba 

ATTORNEY DOCKET NO. 

1012.-1287 i 2.0l 5P5l742. 
us 

PUBLICATION FEE DUE PREY. PAID ISSUE FPE TOTAL FEE(S) D1JE 

$0 $0 $960 

CI,ASS-SlIBCLASS 

327-,134000 

2. For printing on the patent front page, Hst 

(Date! 

CONFIRMATION NO. 

2.194 

DATEDLIE 

01/08/2018 

(j) The names of up to 3 regjstered patent attorneys 
or agents OR, alternatively, 

(2) The rnune of a sjngle flnn (havjng as a rnernber a 
registered attorney or agen[i and the names of up to 
2 registered patent attorneys or agents. If no narne is 
listed, no name will be printed. 

1 Murphy Bilak & Homiller. PLLC 

2 

] _______________ _ 

3. ASSIGNEE NAJ',fE ,"u,D RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLE_ASE NOTE: lJnless an assignee is identified beknv, no assignee data will appear on the patent. lf an assignee is identified below, the docnrrK:nt has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment 

(A) N,!\_c\,1E OF ASSIGNEE 

Infineon Technologies Austria AG 

(B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Villach. AT 

Please check the appropriate assignee catego1y or categories (wi1J not be pdnted on the patent) : [) Indjvidual fSi Corporation or other private group entity O G-overrn:nent 

4a. The fol1owjng fee(s) are subrnitted: 

iZI Issue Fee 

[] Publication Fee (No small entity discount perrnitted) 

[) A_dvance Order - # of Copies __________ _ 

5. Chang<: in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR L29 

0 Applicant assertrng small entity status. See Tl CFR l .27 

[) A_p_plicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Pleas<: l.i:rst reapply any pi·evi<msly paid isrne fre shown above) 

0 A check is enclosed. 

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

!Xi The director is hereby authorized to charge lhe req~ired fee(s), any deficiency. or credits any 
overpayment. to Deposit Account Number ____ _5_0_-_::,_6_5_0_ _____ ( enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payrnent in the rr1icro entity arnount will not be accepted at the risk of appHcatjon abandonment. 

;'.'.:!!)JJ;;_: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to rnicro entity status. 

_NOTE: Checking this box wiH be taken to be a notification of loss of entit1ernent to srnaH or rnicro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR L3l and l 33. See 37 CFR L4 for signature requirements and certifications. 

Authori1,ed Signature -~/~l\1a=•r =k~-· =R=·~B~il=ak=,~R~e"'g~, =N~o~, ~4~7~,4~2~3~/ _____ _ 

Typed or printed name __ ]\;_f~a_rk_R~, _B_i_lak~---------------

PTOL-85 Part B (10-13) Approved for use tl:n-ough 10/31/2013. 
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0MB 0651-0033 

Registration No. __ 4~· '"'~;__,_,4__,_-=2=3 ____________ _ 

US Palen! and Trademark Office; lJ.S. DEPARTMENT OF COMJl.,fERCE 
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Electronic Patent Application Fee Transmittal 

Application Number: 14997914 

Filing Date: 18-Jan-2016 

Title of Invention: Electronic Component and Switch Circuit 

First Named Inventor/Applicant Name: Ralf Otremba 

Filer: Mark Ronald Bilak/Katie Kennedy 

Attorney Docket Number: 1012-1287 /2015P51742 US 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 1501 1 960 960 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 960 
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Electronic Acknowledgement Receipt 

EFSID: 31423625 

Application Number: 14997914 

International Application Number: 

Confirmation Number: 2194 

Title of Invention: Electronic Component and Switch Circuit 

First Named Inventor/Applicant Name: Ralf Otremba 

Customer Number: 57579 

Filer: Mark Ronald Bilak/Katie Kennedy 

Filer Authorized By: Mark Ronald Bilak 

Attorney Docket Number: 1012-1287 /2015P51742 US 

Receipt Date: 05-JAN-2018 

Filing Date: 18-JAN-2016 

Time Stamp: 17:16:19 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $960 

RAM confirmation Number 010818INTEFSW00004424505650 

Deposit Account 

Authorized User 

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

Document 
Document Description File Name 

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

201636 

1 Issue Fee Payment (PT0-85B) 
1012-1287 _lssue_Fee_ Transmit 

no 1 
tal.pdf 

a0f19b6af6946e8221 d4ba725a 1 e9ce4695 
7b56 

Warnings: 

Information: 

30718 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
38a45a4bede6b3911 c34a7c1a39aba2447f 

4005a 

Warnings: 

Information: 

Total Files Size (in bytes) 232354 

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

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

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

NOTICE OF ALLOWANCE AND FEE(S) DUE 

57579 7590 10/06/2017 

MURPHY, BILAK & HOMILLER/INFINEON TECHNOLOGIES 
1255 Crescent Green 
Suite 200 
CARY, NC 27518 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

14/997,914 01/18/2016 Ralf Otremba 

TITLE OF INVENTION: Electronic Component and Switch Circuit 

EXAMINER 

RETEBO, METASEBIA T 

ART UNIT PAPER NUMBER 

2842 

DATE MAILED: 10/06/2017 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

1012-1287 / 2015P51742 
us 

2194 

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

nonprovisional UNDISCOUNTED $960 $0 $0 $960 01/08/2018 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

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

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

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

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

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

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. It is 
patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 

Page 1 of 3 
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PART B - FEE(S) TRANSMITTAL 

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

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

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

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

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

Certificate of Mailing or Transmission 
57579 7590 lOI0612017 I hereby certify that this Fee(s) Transmittal is being deposited with the United 

MURPHY, BILAK & HO MILLER/INFINEON TECHNOLOGIESstates Postal service with sufficient postage for first class mail in an envelope 

1255 C G addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
rescent reen transmitted to the USPTO (571) 273-2885, on the date indicated below. 

Suite 200 
CARY, NC 27518 

APPLICATION NO. FILING DATE 

14/997,914 01/18/2016 

TITLE OF INVENTION: Electronic Component and Switch Circuit 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

RETEBO, METASEBIA T 2842 

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

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

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

FIRST NAMED INVENTOR 

Ralf Otremba 

ATTORNEY DOCKET NO. 

1012-1287 / 2015P51742 
us 

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

$0 $0 

CLASS-SUBCLASS 

327-434000 

2. For printing on the patent front page, list 

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

$960 

(Depositor's name) 

(Signature) 

(Date) 

CONFIRMATION NO. 

2194 

DATE DUE 

01/08/2018 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

2 ______________ _ 

3 ______________ _ 

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

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

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

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

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

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

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

0 A check is enclosed. 

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

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

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

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

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

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

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 

Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

14/997,914 01/18/2016 Ralf Otremba 

57579 7590 10/06/2017 

MURPHY, BILAK & HOMILLER/INFINEON TECHNOLOGIES 
1255 Crescent Green 
Suite 200 
CARY, NC 27518 

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

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

1012-1287 / 2015P51742 2194 
JJS 

EXAMINER 

RETEBO, METASEBIA T 

ART UNIT PAPER NUMBER 

2842 

DATE MAILED: 10/06/2017 

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

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

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

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

Page 3 of 3 
PTOL-85 (Rev. 02/11) 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When 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. 
14/997,914 

Applicant(s) 
OTREMBA ET AL. 

Notice of Allowability Examiner 
METASEBIA RETEBO 

Art Unit 
2842 

AIA (First Inventor to File) 
Status 

Yes 

-- 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. ~ This communication is responsive to 09/19/2017. 

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. ~ The allowed claim(s) is/are 1-4,6 and 8-19. 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 __ . 

/M. R./ 
Examiner, Art Unit 2842 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) 
20170929 

5. D Examiner's Amendment/Comment 

6. ~ Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

/LINCOLN DONOVAN/ 
Supervisory Patent Examiner, Art Unit 2842 

Notice of Allowability Part of Paper No./Mail Date 
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Application/Control Number: 14/997,914 

Art Unit: 2842 

DETAILED ACTION 

Page 2 

The present application, filed on or after March 16, 2013, is being examined under the first inventor to file 

provisions of the AIA. 

Election/Restrictions 

1. Claims 1-4, 6, 8, 10-19 are allowable. Claim 9, previously withdrawn from consideration as a 

result of a restriction requirement, hereby rejoined and fully examined for patentability under 37 CFR 

1.104. 

Because all claims previously withdrawn from consideration under 37 CFR 1.142 have been 

rejoined, the restriction requirement as set forth in the Office action mailed on 1/26/2017 is hereby 

withdrawn. In view of the withdrawal of the restriction requirement as to the rejoined inventions, 

applicant(s) are advised that if any claim presented in a continuation or divisional application is 

anticipated by, or includes all the limitations of, a claim that is allowable in the present application, such 

claim may be subject to provisional statutory and/or nonstatutory double patenting rejections over the 

claims of the instant application. Once the restriction requirement is withdrawn, the provisions of 35 

U.S.C. 121 are no longer applicable. See In re Ziegler, 443 F.2d 1211, 1215, 170 USPQ 129, 131-32 

(CCPA 1971 ). See also MPEP § 804.01. 

REASONS FOR ALLOWANCE 

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

Regarding claim 1, the prior art of record, either singularly or in combination, does not disclose or 

suggest the combination of limitations of an electronic component, comprising: a compound 

semiconductor transistor device comprising a first current electrode, a second current electrode and a 

control electrode; a die pad; and a first lead, a second lead and a third lead, wherein the first lead, the 

second lead and the third lead are spaced at a distance from the die pad, wherein the control electrode is 

coupled to the first lead, the first current electrode is coupled to the die pad, the second current electrode 

is coupled to the second lead and the third lead is coupled to the compound semiconductor transistor 

device and provides a source sensing functionality, wherein the compound semiconductor transistor 

device is a lateral transistor device and a drain or a source of the compound semiconductor 
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transistor device is coupled to the die pad, wherein the first current electrode is coupled to the die 

pad by a plurality of bond wires or a contact clip. 

Regarding claims 2-4, 6 and 8-11, these claims are allowed since they depend on claim 1. 

Regarding claim 12, the prior art of record, either singularly or in combination, does not disclose 

or suggest the combination of limitations of a switch circuit, comprising: a first transistor device comprising 

a compound semiconductor, a first current electrode, a second current electrode and a control electrode, 

a die pad, a first lead, a second lead, and a third lead, the first lead, the second lead and the third lead 

being spaced at a distance from the die pad, wherein the control electrode is coupled to the first lead, the 

first current electrode is coupled to the die pad, the second current electrode is coupled to the second 

lead and the third lead is coupled to the transistor device and provides a source sensing functionality; 

and a second transistor device, wherein the first transistor device has a current path coupled serially or 

antiserially with a current path of the second transistor device, wherein the first transistor device is a 

lateral transistor device and a drain or a source of the first transistor device is coupled to the die 

pad, wherein the first current electrode is coupled to the die pad by a plurality of bond wires or a 

contact clip. 

Regarding claims 13-18, these claims are allowed since they depend on claim 12. 

Regarding claim 19, the prior art of record, either singularly or in combination, does not disclose 

or suggest the combination of limitations of an electronic component, comprising: a Group Ill nitride­

based transistor device having a blocking voltage capability of at least 400V and a switching frequency 

capability of at least 100 kHz, a first current electrode, a second current electrode and a control electrode, 

wherein the control electrode is coupled to a first lead, the first current electrode is coupled to a die pad, 

the second current electrode is coupled to a second lead and a third lead is coupled to the Group 111 

nitride-based transistor device and provides a source sensing functionality; and a housing, wherein the 

first lead, the second lead and the third lead are spaced at a distance from the die pad, wherein lower 

surfaces of the die pad, of the first lead, of the second lead and of the third lead are exposed from the 

housing and provide substantially planar contact surfaces, wherein the Group Ill nitride-based 

transistor device is a lateral transistor device and a drain or a source of the Group Ill nitride-based 
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transistor device is coupled to the die pad, wherein the first current electrode is coupled to the die 

pad by a plurality of bond wires or a contact clip. 

Any comments considered necessary by applicant must be submitted no later than the payment 

of the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such 

submissions should be clearly labeled "Comments on Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 

be directed to METASEBIA RETEBO whose telephone number is (571 )272-9299. The examiner can 

normally be reached on Monday - Friday 7:30am to 5:00pm EST. 

Examiner interviews are available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 

the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice. 

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

Lincoln Donovan can be reached on 571-272-1988. 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. 

/M. R. / 
Examiner, Art Unit 2842 
/LINCOLN DONOVAN/ 
Supervisory Patent Examiner, Art Unit 2842 
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PATENT PENDING 

Examiner: RETEBO, METASEBIA T 

Group Art Unit: 2842 

Confirmation No.: 2194 

RESPONSE TO OFFICE ACTION 

Applicant submits this paper in response to the Office Action mailed June 23, 2017 and 

requests favorable reconsideration in light of the following remarks and/or amendments. No fees 

should be required for entry of this response, but the Commissioner is hereby authorized to 

charge any required fees to Deposit Account No. 50-5650. 
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AMENDMENTS TO THE DRAWINGS 

Please replace drawing sheets 1/13 - 13/13 with replacement drawing sheets 1/8 - 8/8 

submitted herewith. 
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AMENDMENTS TO THE CLAIMS 

1. (Currently Amended) An electronic component, comprising: 

a compound semiconductor transistor device comprising a first current electrode, a 

second current electrode and a control electrode; 

a die pad; and 

a first lead, a second lead and a third lead, 

wherein the first lead, the second lead and the third lead are spaced at a distance from the 

die pad, 

wherein the control electrode is coupled to the first lead, the first current electrode is 

coupled to the die pad, the second current electrode is coupled to the second lead 

and the third lead is coupled to the compound semiconductor transistor device and 

provides a source sensing functionality,. 

wherein the compound semiconductor transistor device is a lateral transistor device and a 

drain or a source of the compound semiconductor transistor device is coupled to 

the die pad, 

wherein the first current electrode is coupled to the die pad by a plurality of bond wires or 

a contact clip. 

2. (Original) The electronic component of claim 1, wherein the compound semiconductor 

transistor device is one of a SiC transistor device, a 111-V compound semiconductor transistor 

device and a Group III-nitride transistor device. 

3. (Original) The electronic component of claim 1, wherein the compound semiconductor 
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transistor device has a blocking voltage capability of at least 400V and a switching frequency 

capability of at least I 00 kHz. 

4. (Original) The electronic component of claim 1, further comprising a housing, wherein 

lower surfaces of the die pad, the first lead, the second lead and the third lead are exposed from 

the housing and provide substantially planar contact surfaces. 

5. (Cancelled). 

6. (Original) The electronic component of claim 1, wherein the compound semiconductor 

device is a vertical transistor device and a drain of the compound semiconductor transistor device 

is coupled to the die pad. 

7. (Cancelled). 

8. (Original) The electronic component of claim 1, wherein the second current electrode is 

coupled to the second lead by a plurality of bond wires or a contact clip. 

9. (Withdrawn) The electronic component of claim 4, wherein the first current electrode is 

coupled to the die pad by a contact clip and a portion of the contact clip is exposed from the 

upper surface of the housing. 

10. (Original) The electronic component of claim 4, wherein the second current electrode is 
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coupled to the second lead by a contact clip and a portion of the contact clip is exposed from the 

upper surface of the housing. 

I 1. (Original) The electronic component of claim 1, wherein the electronic component 

conforms to a TO leadless package outline or a ThinPAK8x8 package outline. 

12. (Currently Amended) A switch circuit, comprising: 

a first transistor device comprising a compound semiconductor, a first current electrode, a 

second current electrode and a control electrode, a die pad, a first lead, a second 

lead, and a third lead, the first lead, the second lead and the third lead being 

spaced at a distance from the die pad, wherein the control electrode is coupled to 

the first lead, the first current electrode is coupled to the die pad, the second 

current electrode is coupled to the second lead and the third lead is coupled to the 

transistor device and provides a source sensing functionality; and 

a second transistor device, 

wherein the first transistor device has a current path coupled serially or antiserially with a 

current path of the second transistor device.,_ 

wherein the first transistor device is a lateral transistor device and a drain or a source of 

the first transistor device is coupled to the die pad, 

wherein the first current electrode is coupled to the die pad by a plurality of bond wires or 

a contact clip. 

13. (Original) The switch circuit of claim 12, wherein a drain of the first transistor device and 
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a source of the second transistor device are coupled to a common die pad. 

14. (Original) The switch circuit of claim 12, wherein the first transistor device is housed in a 

package comprising a first die pad coupled to a drain of the first transistor device and the second 

transistor device is housed in a package comprising a second die pad coupled to a source of the 

second transistor device. 

15. (Original) The switch circuit of claim 14, wherein the first die pad and the second die pad 

are mounted on a common conductive layer. 

16. (Original) The switch circuit of claim 12, wherein a first contact clip is coupled to one of 

a source and a drain of the first transistor device and a second contact clip is coupled to the other 

one of a source and a drain of the second transistor device, wherein the first contact clip and the 

second contact clip are at least partially uncovered. 

17. (Original) The switch circuit of claim 16, wherein the first contact clip and the second 

contact clip are coupled to a common heat dissipation member. 

18. (Original) The switch circuit of claim 12, wherein a source of the first transistor device is 

coupled to a source of the second transistor device. 

19. (Currently Amended) An electronic component, comprising: 

a Group III nitride-based transistor device having a blocking voltage capability of at least 
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400V and a switching frequency capability of at least I 00 kHz, a first current 

electrode, a second current electrode and a control electrode, wherein the control 

electrode is coupled to a first lead, the first current electrode is coupled to a die 

pad, the second current electrode is coupled to a second lead and a third lead is 

coupled to the Group III nitride-based transistor device and provides a source 

sensing functionality; and 

a housing, 

wherein the first lead, the second lead and the third lead are spaced at a distance from the 

die pad, 

wherein lower surfaces of the die pad, of the first lead, of the second lead and of the third 

lead are exposed from the housing and provide substantially planar contact 

surfaces.,_ 

wherein the Group III nitride-based transistor device is a lateral transistor device and a 

drain or a source of the Group III nitride-based transistor device is coupled to the 

die pad, 

wherein the first current electrode is coupled to the die pad by a plurality of bond wires or 

a contact clip. 

20. (Cancelled). 
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REMARKS 

The June 23, 2017 Office Action has been carefully studied and considered. Claims 1-20 

were pending, of which claim 9 was withdrawn from consideration, and claims 1-8 and 10-20 

were rejected. Applicant respectfully submits that all pending claims are allowable over the 

references cited in the Office Action at least for the following reasons. 

Claim Amendments 

Claim I is amended to include the features of claims 5 and 7. Claims 12 and 19 are 

amended in a similar manner. Claims 5, 7 and 20 are cancelled. No new matter is added by way 

of these amendments, and entry is respectfully requested. 

Drawings Objections 

The drawings objections should be moot in view of the replacement drawings submitted 

herein, and withdrawal of the drawings objections is respectfully requested. 

§1021§103 Rejections 

Independent claim 1 is rejected under 35 USC 102 (a) (1) as being anticipated by the 

reference Otremba '284 (US 2009/022284). Independent claims 1, 12 and 19 are rejected under 

35 USC 103(a) in view of Otremba '313 (US2015/0115313) and Lui (US 2011/0049580). 

Applicant respectfully submits that all claims presented herein are patentable over the cited 

references for at least for the following reasons. 

§ 102 Rejection 

Claim 1 is amended to include features from pending claims 5 and 7, and now recites the 

features of "wherein the first transistor device is a lateral transistor device and a drain or a 
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source of the first transistor device is coupled to the die pad". Otremba '284 fails to anticipate at 

least these features of amended claim 1. 

In rejecting prior claim 1 over Otremba '284, the Office points to Otremba '284's FIGS. 

1-9 as anticipating prior claim 1. However, Otremba '284 fails to teach at least the feature of a 

lateral transistor device as recited in amended claim 1. Otremba '284 teaches a vertical 

transistor which includes current electrodes on opposing surfaces, see the electrodes 12 and 14 in 

figure 5C, for example. Further, paragraph [0015] describes the vertical structure of the 

semiconductor chips taught by Otremba '284. However, Otremba '284 does not teach a lateral 

transistor device. 

Otremba '284 fails to anticipate claim 1 for at least these reasons. Claim 1 and all claims 

depending therefrom are patentable over Otremba '284 at least for these reasons. 

§ 103 Rejections 

Amended claim 1 recites, inter alia, the following: 

wherein the first lead, the second lead and the third lead are spaced at a distance 
from the die pad, ... 
wherein the control electrode is coupled to the first lead, the first current 
electrode is coupled to the die pad, the second current electrode is coupled to 
the second lead and the third lead is coupled to the compound semiconductor 
transistor device and provides a source sensing functionality, 
wherein the first transistor device is a lateral transistor device and a drain or a 
source of the first transistor device is coupled to the die pad, 
wherein the first current electrode is coupled to the die pad by a plurality of 
bond wires or a contact clip. 

The combination of Otremba '313 and Lui fails to render obvious at least the above-

highlighted features of amended claim 1. In rejecting prior claim 1 over the cited references, the 

Office equates Otremba '313' s lead 66 to the claimed first lead coupled to the claimed control 

electrode, its lead 67 to the claimed second lead coupled to the claimed second electrode, its lead 
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64 (which extends from its die pad 42) to the claimed third lead, and its drain electrode 50 

(which is mounted on and electrically coupled to the die pad 42; see paragraph [0035]) to the 

claimed first current electrode. The Office acknowledges that Otremba '313 "does not teach the 

third lead is spaced at a distance from the die pad" (see Office Action, p. 5, first para.), and 

points to Lui as disclosing this feature. The Office further alleges that it would have been 

obvious to modify Otremba '313 in view of Lui. Applicant respectfully disagrees for at least the 

following reasons. 

Firstly, Otremba '313's lead 64 does not provide source sensing functionality as 

indicated in the Office Action (see Office Action, p. 5, first para.). Indeed, Otremba '313 states 

that its lead 64 represents a drain lead (see paragraph [0041]); however, Otremba '313 states 

nothing regarding drain lead 64 providing a sensing function. Secondly, Otremba '313 does not 

disclose a lateral transistor device. Indeed, contrary to what the Office states at the bottom of 

page 5 of the Office Action in its rejection of prior claim 5 (prior claim 5 previously recited a 

"lateral transistor device", the feature now forming part of amended claim 1 ), Otremba '313' s 

paragraphs [0012], [0024] and [0040] state nothing regarding a lateral transistor device; instead, 

the cited paragraphs use the term "lateral" to refer to the lateral direction ( as opposed to the 

vertical direction; see para. [0012], for example). In stark contrast, as is well-known in the 

semiconductor arts, a lateral transistor device is a bipolar transistor in which current flows 

across the base in the direction parallel to the wafer surface; in contrast to conventional 
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vertical bipolar transistor in which current across the base flows in the direction normal to the 

surface. 1 

Importantly, neither Lui nor Otremba '313 teaches or otherwise renders obvious a 

package for a lateral transistor which includes three leads configured as recited in claim 1, 

each of the three leads being spaced at a distance from the die pad with one of the leads (i.e. the 

claimed third lead) providing a source sensing functionality, the package further including a first 

current electrode coupled to the die pad by a plurality of bond wires or a contact clip. 

Otremba '313 discloses a package with a bidirectional switch with two vertical transistors 

mounted and electrically coupled to two separate portions of a die pad by the drain 

electrodes. The upwardly facing source electrodes are coupled by the clip 45 to provide the 

bidirectional switch. Lui, on the other hand, discloses a cascode arrangement that does not 

include a source sensing function. Accordingly, there is further no motivation for the person of 

ordinary skill in the art to replace the vertical transistor as taught by Otremba '313 with a 

lateral transistor as claimed because as the circuit arrangement taught by Otremba '313 would 

no longer be operational as the circuit arrangement depends on the drain electrode located on 

the rear side of the transistor being electrically connected to the die pad. 

The combination of the cited references fails to render amended claim 1 obvious for at 

least these reasons. Claim 1 and all claims depending therefrom are patentable over the cited 

1 See definition of "lateral transistor" at 

http://www. semi 1 source.com/ glossary/ default. asp ?searchterm= lateral +transistor. 
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reference at least for these reasons. For analogous reasons, claims 12 and 19 and all claims 

depending therefrom too are patentable over the cited references. 

Withdrawal of all claim rejections is respectfully requested. 

Conclusion 

The present application should be in condition for allowance in view of the amendments 

and remarks made herein. Action to such effect is respectfully requested. The Examiner is 

encouraged to contact the undersigned at (919)-948-3390 if any outstanding matters can be 

readily addressed by a phone call. 

Dated: September 19, 2017 

Respectfully submitted, 
Murphy, Bilak & Homiller, PLLC 

/Parthiban A. Mathavan, Reg. No. 73,024/ 
Parthiban A. Mathavan 
Registration No.: 73,024 

1255 Crescent Green, Suite 200 
Cary, NC 27518 
Telephone: (919) 948-3390 
Facsimile: (919) 948-3357 
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The present application, filed on or after March 16, 2013, is being examined under the first inventor to file 

provisions of the AIA. 

Election/Restrictions 

1. Applicant's election without traverse of Species 11, shown in figure 3, reading on claims 1-8 and 

10-20 in the reply filed on 03/20/2017 is acknowledged. 

Drawings 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(k) because the scale to v,;ltch 

the drawinf:1 is rnade not iarge enough to sl1Gw the rnechanisrn witl1Gut crowding. 

Corrected drawing sheets in compliance with 37 CFR 1.121 (d) are required in reply to the Office 

action to avoid abandonment of the application. Any amended replacement drawing sheet should include 

all of the figures appearing on the immediate prior version of the sheet, even if only one figure is being 

amended. Each drawing sheet submitted after the filing date of an application must be labeled in the top 

margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121 (d). If the changes are 

not accepted by the examiner, the applicant will be notified and informed of any required corrective action 

in the next Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC§ 112 

3. The following is a quotation of 35 U.S.C. 112(f): 

(f) Element in Claim for a Combination. - An element in a claim for a combination may be 
expressed as a means or step for performing a specified function without the recital of 
structure, material, or acts in support thereof, and such claim shall be construed to cover the 
corresponding structure, material, or acts described in the specification and equivalents 
thereof. 

The following is a quotation of pre-AIA 35 U.S.C. 112, sixth paragraph: 

An element in a claim for a combination may be expressed as a means or step for performing 
a specified function without the recital of structure, material, or acts in support thereof, and 
such claim shall be construed to cover the corresponding structure, material, or acts 
described in the specification and equivalents thereof. 

Use of the word "means" (or "step for") in a claim with functional language creates a rebuttable 

presumption that the claim element is to be treated in accordance with 35 U .S.C. 112(f) (pre-A IA 35 
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Page 3 

paragraph) is invoked is rebutted when the function is recited with sufficient structure, material, or acts 

within the claim itself to entirely perform the recited function. 

Absence of the word "means" (or "step for") in a claim creates a rebuttable presumption that the 

claim element is not to be treated in accordance with 35 U.S.C. 112(f) (pre-AIA 35 U.S.C. 112, sixth 

paragraph). The presumption that 35 U.S.C. 112(f) (pre-AIA 35 U.S.C. 112, sixth paragraph) is not 

invoked is rebutted when the claim element recites function but fails to recite sufficiently definite structure, 

material or acts to perform that function. 

Claim elements in this application that use the word "means" (or "step for") are presumed to 

invoke 35 U.S.C. 112(f) except as otherwise indicated in an Office action. Similarly, claim elements that 

do not use the word "means" (or "step for") are presumed not to invoke 35 U.S.C. 112(f) except as 

otherwise indicated in an Office action. 

Claim 20 is presumed to invoke 35 U.S.C. 112(f) (pre-AIA 35 U.S.C. 112, sixth paragraph) except as 

otherwise indicated in an Office action. 

Claim Rejections - 35 USC§ 102 

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. 

5. The following is a quotation of the appropriate paragraphs of 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 -

(a)(1) the claimed invention was patented, described in a printed publication, or in public use, 
on sale or otherwise available to the public before the effective filing date of the claimed 
invention. 
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6. Claim 1 is rejected under 35 U.S.C. 102(a) (1) as being anticipated by Otremba et al. (US Pub. 

No. 2009/0212284 and Otremba hereinafter) 

Regarding claim 1, Otremba discloses an apparatus [see figures 1-9]; comprising: a compound 

semiconductor transistor device comprising a first current electrode [12], a second current electrode [14] 

and a control electrode [11]; a die pad [22]; and a first lead [16], a second lead [17] and a third lead [18], 

wherein the first lead, the second lead and the third lead are spaced at a distance from the die pad [par. 

25], wherein the control electrode is coupled to the first lead, the first current electrode is coupled to the 

die pad, the second current electrode is coupled to the second lead and the third lead is coupled to the 

compound semiconductor transistor device and provides a source sensing functionality [par. 47]. 

Claim Rejections - 35 USC§ 103 

7. 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. 

8. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections 

set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed 
invention is not identically disclosed as set forth in section 102, if the differences between the 
claimed invention and the prior art are such that the claimed invention as a whole would have 
been obvious before the effective filing date of the claimed invention to a person having 
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be 
negated by the manner in which the invention was made. 

9. Claims 1-6, 8 and 10-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Otremba et al. Otremba et al. (US Pub. No. 2015/0115313 and Otremba hereinafter) in view of Lui et al 

(US 2011/0049580 and Lui hereinafter) 

Regarding claim 1, Otremba discloses an apparatus [see figures 1-5]; comprising: a compound 

semiconductor transistor device [40, fig. 4] comprising a first current electrode [50, fig. 4], a second 

current electrode [46, fig. 4] and a control electrode [49, fig. 4]; a die pad [42, fig. 4]; and a first lead [66, 

fig. 4], a second lead [67, fig. 4] and a third lead [64, fig. 4], wherein the first lead and the second lead are 
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spaced at a distance from the die pad [see fig. 4], wherein the control electrode is coupled to the first 

lead, the first current electrode is coupled to the die pad [drain electrode 50 is positioned on the lower 

surface 51 of the first transistor 41 and is mounted on, and electrically coupled to an upper surface 52 of 

the first die pad 42, par. 35], the second current electrode is coupled to the second lead and the third lead 

is coupled to the compound semiconductor transistor device and provides a source sensing functionality 

[third lead 64 coupled to 40]. Otremba does not teach the third lead is spaced at a distance from the die 

pad. 

However, Lui teaches [see fig. 2A and 2B] leads 30b, 30c and 30d are spaced at a distance from 

the semiconductor die. In view of such teaching, it would have been obvious to one of ordinary skill in the 

art before the effective filling date of the claimed invention to Otremba semiconductor device to provide a 

lead space at a distance from semiconductor die pads to utilize well known capable option, since it has 

been held to be within the general skill of a worker in the art to select a known package on the basis of its 

suitability for the intended use as a matter of obvious design choice. In re Lesh in, 227 F.2d 197, 125 

USPQ416 (CCPA 1960). 

Regarding claim 2, Otremba in view of Lui discloses an apparatus [see figures 1-5]; wherein the 

compound semiconductor transistor device is one of a SiC transistor device, a III-V compound 

semiconductor transistor device and a Group Ill-nitride transistor device [par. 23]. 

Regarding claim 3, Otremba in view of Lui discloses an apparatus [see figures 1-5], wherein the 

compound semiconductor transistor device has a blocking voltage capability of at least 400V and a 

switching frequency capability of at least 100 kHz [par. 14-15]. 

Regarding claim 4, Otremba in view of Lui discloses an apparatus [see figures 1-5], further 

comprising a housing [60, fig. 4], wherein lower surfaces of the die pad, the first lead, the second lead 

and the third lead are exposed from the housing and provide substantially planar contact surfaces. 

Regarding claim 5, Otremba in view of Lui discloses an apparatus [see figures 1-5], wherein the 

compound semiconductor transistor device is a lateral transistor device and a drain or a source of the 

compound semiconductor transistor device is coupled to the die pad [par. 12, 24, 40]. 
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Regarding claim 6, Otremba in view of Lui discloses an apparatus [see figures 1-5], wherein the 

compound semiconductor device is a vertical transistor device and a drain of the compound 

semiconductor transistor device is coupled to the die pad [par. 12]. 

Regarding claim 8, Otremba in view of Lui discloses an apparatus [see figures 1-5], wherein the 

second current electrode is coupled to the second lead by a plurality of bond wires or a contact clip [73, 

fig. 4]. 

Regarding claim 10, Otremba in view of Lui discloses an apparatus [see figures 1-5], wherein the 

second current electrode is coupled to the second lead by a contact clip and a portion of the contact clip 

is exposed from the upper surface of the housing [73, fig. 4]. 

Regarding claim 12, Otremba discloses an apparatus [see figures 1-5], comprising: a first 

transistor device [41] comprising a compound semiconductor, a first current electrode [50, fig. 4], a 

second current electrode [46, fig. 4] and a control electrode [49, fig. 4], a die pad [42, fig. 4], a first lead 

[66, fig. 4], a second lead [67, fig. 4], and a third lead [64, fig. 4], the first lead and the second lead lead 

being spaced at a distance from the die pad, wherein the control electrode is coupled to the first lead, the 

first current electrode is coupled to the die pad [drain electrode 50 is positioned on the lower surface 51 of 

the first transistor 41 and is mounted on, and electrically coupled to an upper surface 52 of the first die 

pad 42, par. 35] , the second current electrode is coupled to the second lead and the third lead is coupled 

to the transistor device and provides a source sensing functionality [par. 20,27, 30, 44]; and a second 

transistor device [43, fig. 4], wherein the first transistor device has a current path coupled serially or 

antiserially with a current path of the second transistor device [par. 24-27]]. Otremba does not teach the 

third lead is spaced at a distance from the die pad. 

However, Lui teaches [see fig. 2A and 2B] leads 30b, 30c and 30d are spaced at a distance from 

the semiconductor die. In view of such teaching, it would have been obvious to one of ordinary skill in the 

art before the effective filling date of the claimed invention to Otremba semiconductor device to provide a 

lead space at a distance from semiconductor die pads to utilize well known capable option, since it has 

been held to be within the general skill of a worker in the art to select a known package on the basis of its 
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suitability for the intended use as a matter of obvious design choice. In re Lesh in, 227 F.2d 197, 125 

USPQ416 (CCPA 1960). 

Regarding claim 13, Otremba in view of Lui discloses an apparatus [see figures 1-5], wherein a 

drain of the first transistor device and a source of the second transistor device are coupled to a common 

die pad. 

Regarding claim 14, Otremba in view of Lui discloses an apparatus [see figures 1-5], wherein the 

first transistor device is housed in a package comprising a first die pad [42, fig. 4] coupled to a drain of the 

first transistor device [50, fig. 4] and the second transistor device is housed in a package comprising a 

second die pad [44, fig. 4] coupled to a source [47, fig. 4] of the second transistor device. 

Regarding claim 15, Otremba in view of Lui discloses an apparatus [see figures 1-5], wherein the 

first die pad and the second die pad are mounted on a common conductive layer. 

Regarding claim 16, Otremba discloses an apparatus [see figures 1-5], wherein a first contact clip 

[73] is coupled to one of a source and a drain of the first transistor device and a second contact clip [74] is 

coupled to the other one of a source and a drain of the second transistor device, wherein the first contact 

clip and the second contact clip are at least partially uncovered. 

Regarding claim 17, Otremba in view of Lui discloses an apparatus [see figures 1-5], wherein the 

first contact clip and the second contact clip are coupled to a common heat dissipation member. 

Regarding claim 18, Otremba in view of Lui discloses an apparatus [see figures 1-5], wherein a 

source of the first transistor device is coupled to a source of the second transistor device [the conductive 

connector 45 is provided, in the form of a clip which extends between the source electrode 46 of the first 

transistor 41 and the source electrode 47 of the second transistor 43, par. 39]. 

Regarding claim 19 recites the corresponding claim limitations in claims 1-4, therefore is rejected 

for the same reasoning as stated above. 

10. Claims 7 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over Otremba et al. 

in view of Lui et al. 
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With respect to claim 7, Otremba in view of Lui teaches all the features with respect to claim 1 as 

outlined above. Otremba does not explicitly teach wherein the first current electrode is coupled to the die 

pad by a plurality of bond wires or a contact clip. 

It would have been obvious to one having ordinary skill in the art at the time the invention was to 

utilize plurality of bond wires or a contact clip to couple the first current electrode is coupled to the die 

pad. A person of ordinary skill in the art has good reason to pursue the known options within his or her 

technical grasp. If this leads to the anticipated success, it is likely the product not of innovation but of 

ordinary skill and common sense. KSR lnt'I Co v. Teleflex Inc 

With respect to claim 11, Otremba teaches all the features with respect to claim 1 as outlined 

above. Otremba does not explicitly teach, wherein the electronic component conforms to a TO leadless 

package outline or a ThinPAK8x8 package outline. 

It would have been obvious to one having ordinary skill in the art at the time the invention was 

made to Otremba semiconductor device package, since it has been held to be within the general skill of a 

worker in the art to select a known package on the basis of its suitability for the intended use as a matter 

of obvious design choice. In re Leshin, 227 F.2d 197,125 USPQ416 (CCPA 1960). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 

be directed to METASEBIA RETEBO whose telephone number is (571 )272-9299. The examiner can 

normally be reached on Monday - Friday 7:30am to 5:00pm EST. 

Examiner interviews are available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 

the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice. 

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

Lincoln Donovan can be reached on 571-272-1988. 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. 

/M. R. / 
Examiner, Art Unit 2842 
/LINCOLN DONOVAN/ 
Supervisory Patent Examiner, Art Unit 2842 
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: "20120262828" I "20130107583" I "6020636" : : : I : 
: I "7227198" I "7605570" I "8039954" I : : : I : 
: "8723238").PN. OR ("9263563").URPN. i i i j i 

l~~~~~~~~~, ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~, ~~~~~~~~~~~~~~~~~~• ~~~~~~~~~~~~~~~~~~~~~~~~~• ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~• 

,---; . . 
L4 I 19 : ("20060033122" I "20060237825" I ! U& : OR : ON ! 2017/06/16\ 

I : "20070166877" I "20070216390" I I PGPUB;: i j 13:34 i 
I : "20080054422" I "20080304305" I I USPAT; i i j i 
I i "20090058500" I "20090218676" I I USOCR: : ! : 
I i "2010021351 O" I "20110221008" I I : : l : 
I : "20120121304" I "20120151304" I ! : : I : 
I : "20120262828" 1 "20130107583" 1 "6020636" I : : I : 
I : I "7227198" I "7605570" I "8039954" I I : : I : 

....... ..J .......... ...! "8723238") .PN .. OR.("9263563") .URPN ................. ..J ................. : ........................ : ................ J .......................... : 

□5 i□: ("7042730" I "7095099" I "20040004272" I ! U& :DR :□N j 2017/06/16! 
I : "5616955" I "20050280998" I "6933593" I I PGPUB;: i j 14:00 i 
I :"6995467").PN. IUSPAT;: i j i 
lj ........................................................................................................ ..1 USOCR_: ........................ .: ................. j ............ .: 

L9 I ("20020050635" I "20020125550" I I U& i ON j 2017/06/16: 
I "20040232538" I "20050056914" I I PGPUB; i j 14:24 i 
I "20050218498" I "20060118927" I I USPAT; i j i 
I "20060145319" I "20060186525" I I USOCR: j : 
I "20060202319" I "20070181989" I "6166434" ! : ! : 
I I "6211056" I "6927483" I "6943455" I I : I : 

........ J "7271470")_.PN .. OR.("7800208").URPN ................. .J i ................ J . .. ........... : 

I : near voltage I PGPUB;: : j 14:28 : 
□10 1□10: (semiconductor near transistor) same block$4 I U& :DR :□N ! 2017/06/16: 

I L ..................................................................................................... J ~~~~ L ...................... L .............. J .......... ...1 
□11 i□: (semiconductor near transistor) same block$4 ! U& :DR :□N j 2017/06/16\ 

I : near voltage.elm. I PGPUB;: : j 14:33 : 
I : I USPAT;: : I : 

lj ........................................................................................................ ..1 USOCR_: ........................ .: ................. j ............ .: 
U6 19 ("20080054422" I "20120262828" I U& OR ON j2017/06/16: 

"20060237825" I "20070216390" I PGPUB; j 16:25 : 
"20130107583" I "6020636" I "20100213510" USPAT ! : 
I "7605570" I "20060033122" I I : 
"20060237825" I "20060033122" I "8039954" I : 

~ : 
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"20080054422" I "20120262828" I ! i 
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W 191 ("9263563" "20150115313" "9123701" U& OR ON !2017/06/16 

"20150014858" "20160315036" "9368434" PGPUB; ! 18:36 
"20150145112" "9196577" "20150194373" USPAT 
"20160086878" "9620467" "20160086897" 
"20080023807" "20070246772" 
"20160284629" "7663211" "9379050" 
"20140239466" "8581416" "20130154073" 
"8400784" "9373566" "20110031947" 
"20130125393" "7777315" "9078381" 
"20150270194" "9484305" "20070267726" 
"20160020173" "8198134" "20110008933" 
"6455905" "20170025413" "20020145184" 
"4636825" "9640471" "20160247751" 
"9620472" "9443787" "20160372439" 
"8164199" "20100155915" "8614503" 
"8508052" "20110163434" "7923300" 
"20120292754" "20150041984" "8354303" 
"7122882" "20110024917" "20120228696" 
"20110074007" "20060091505" "7898092" 
"20130087900" "20090128968" "6184585" 
"8344519" "9070670" "9257375" "8148815" 
"20140217565" "20110278709" "9379045" 
"20150255384" "20140061884" 
"20050230746" "20130069163" 
"20160087588" "9589927" "7064942" 
"20160322969" "8362606" "20020076851" 
"7612439" "8890296" "9355991" 
"20020195662" "20160087586" 
"20140070392" "6710441" "9337774" 
"20070145609" "20160150632" 
"20120025298" "20060145318" 
"20130134502" "6858922" "9166487" 
"20020105009" "20160064352" "7511361" 
"9281401" "9653388" "20040135168" 
"9607984" "20160035721" "20150179785" 
"20020093062" "20090057869" 
"20160064313" "20170133276" 
"20020071293" "6737301" "20160141212" 
"6566749" "8552585" "20070045785" 
"5945730" "9246355" "8427235" "9373571" 
"20150162844" "7019368" "9548295" 
"7019337" "20110198927" "20140084380" 
"20090258458" "20080017998" "8222694" 
"20160064361" "7952145" "20060145312" 
"20140001855" "20080197411" 
"20110073943" "7851856" "20160307826" 
"20080252372" "7781265" "20100163979" 
"7952169" "20140203870" "20140306332" 
"8593220" "7430100" "20070019348" 
"9214415" "20090224242" "20160142018" 
"20170025338" "20130200952" 
"20170025328" "20040256669" "9246449" 
"20040233595" "8134188" "7187034" 
"9589869" "5962899" "20160049876" 
"20160268185" "8426950" "8582317" 
"20080048267" "20040067617" 

EASTSearchHistory. l 49979 l 4_Accessible Version.htm[ 6/16/2017 7 :45 :20 PM] 

Page 59 of 179



EAST Search History 

: "20110292632" "9379193" "8461670" 
i "20120139059" "20160043189" "8440512" 
i "8766430" "9589868" "6777800" 
i "20110298115" "20110169144" "7095099" 
i "8294208" "7951651" "20160268190" 
i "20130334677" "20040063240" "8536622" 
:"6815276" "20130176013" "20090224313" 
!"20120091986" "20090233403" "8541271" 

EASTSearchHistory. l 49979 l 4_Accessible Version.htm[ 6/16/2017 7 :45 :20 PM] 

Page 60 of 179



EAST Search History 

EAST Search History (Interference} 

< This search history is empty> 

6/16/2017 7:45:08 PM 
C:\ Users\ mretebo\ Documents\ EAST\ Workspaces\ 14997914-1 .w sp 

EASTSearchHistory. l 49979 l 4_Accessible Version.htm[ 6/16/2017 7 :45 :20 PM] 

Page 61 of 179



Receipt date: 08/03/2016 14997914 - GAU: 2842 

Doc code: IDS Substitute for PTO/SB/08a (01-10) 
Doc description: Information Disclosure Statement (IDS) Field Approved for use through 07/31/2012. 0MB 0651-0031 

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

Application Number 14/997,914 
INFORMATION DISCLOSURE Filing Date Jan 18, 2016 
STATEMENT BY APPLICANT 
(Not for submission under 37 CFR 1.99) First Named Inventor I Ralf Otremba 

Art Unit 2842 

Examiner Name I DONOVAN, LINCOLN D 

Attorney Docket Number 1012-1287 / 2015P51742 US 

U.S. PATENTS 

Examiner Cite 
Kind Name of Patentee or Pages, Columns, Lines, Where 

Initial• No 
Patent Number Code Issue Date Applicant of cited Relevant Passages or Relevant 

1 Document Figures Appear 

7250641 B2 2007-07-31 Saito, Wataru et al. 

7838097 B2 2010-11-23 Hayashida, Naoki et al. 

U.S. PATENT APPLICATION PUBLICATIONS 

Examiner Cite Publication 
Kind Name of Patentee or Pages, Columns, Lines, Where 

Initial• No Number 
Code Publication Date Applicant of cited Relevant Passages or Relevant 
1 Document Fkiures Appear 

20110049580 A1 2011-03-03 Lui, Siket al. 

20110101466 A1 2011-05-05 Wu, Yifeng 

20120022332 A1 2012-01-26 De Domenico, Andrea 

20120223322 A1 2012-09-06 Lin, Heny et al. 

Corresponds to 

20140252577 A1 2014-09-11 Otremba, Ralf et al. DE102014102910 cited 
below 

20150116025 A1 2015-04-30 Ralf, Otremba et al. 

FOREIGN PATENT DOCUMENTS 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.T.R/ 

Page 62 of 179



Receipt date: 08/03/2016 14997914 - GAU: 2842 

Doc code: IDS 
Doc description: Information Disclosure Statement (IDS) Field 

Substitute for PTO/SB/08a (01-10) 
Approved for use through 07/31/2012. 0MB 0651-0031 

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

Application Number 14/997,914 
INFORMATION DISCLOSURE Filing Date Jan 18, 2016 
STATEMENT BY APPLICANT 
(Not for submission under 37 CFR 1.99) First Named Inventor I Ralf Otremba 

Art Unit 2842 

Examiner Name I DONOVAN, LINCOLN D 

Attorney Docket Number 1012-1287 / 2015P51742 US 

Pages, Columns, T 
Lines where Relevant 5 

Coun 
Name of Patentee or Passages or 

Examiner Cite Foreign Document try Kind Publication 
Applicant of cited Relevant Figures 

Initial* No Number3 Code Code4 Date 
Document Appear 

2 

Infineon Corresponds to 
102014102910 DE A1 2014-09-11 Technologies U S20140252577 

Austria AG cited above 

NON-PATENT LITERATURE DOCUMENTS 

Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the Ts 

Initials* No item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 
number(s), publisher, city and/or country where published. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 
Otremba 

Serial No.: 14/997,914 

Filed: January 18, 2016 

For: Electronic Component and Switch Circuit 

Docket No: 1012-1287 / 2015P51742 US 

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

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

PATENT PENDING 

Examiner: RETEBO, METASEBIA T 

Group Art Unit: 2842 

Confirmation No.: 2194 

RESPONSE TO RESTRICTION REQUIREMENT 

In response to the Restriction Requirement mailed January 26, 2017, Applicant elects 

Species II of Figure 3 ( claims 1-8 and 10-20) without traverse. 

In the Office Action, the Examiner requires Applicant to elect one of the following 

Species: 

Species I: the embodiment of Figure 1; 

Species II: the embodiment of Figure 3; 

Species III: the embodiment of Figure 4; and 

Species IV: the embodiment of Figure 7. 

The bond wires recited in claims 7 and 8 are illustrated in Figure 3 (and Figure 7). Claim 

9 is illustrated in Figure 4. Claim 6 is illustrated in Figure 8a, which is not mentioned in the 

Restriction Requirement. The contact clip of claim 8 is illustrated in Figures 5 and 6, which are 

also not mentioned in the Restriction Requirement. The embodiments with two transistors of 
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claims 12-18 are illustrated in Figures 8-11, which are not mentioned in the Restriction 

Requirement. As such, claims 1-8 and 10-20 should be examined. 

No fees should be required for entry of this response. However, if any fees are required, 

please charge them to Murphy, Bilak & Homiller, PLLC, Deposit Account No. 50-5650. 

Dated: March 20, 2017 

Respectfully submitted, 
Murphy, Bilak & Homiller, PLLC 

/Mark R. Bilak, Reg. No. 47,423/ 

Mark R. Bilak 
Registration No.: 47,423 

1255 Crescent Green, Suite 200 
Cary, NC 27518 
Telephone: (919) 948-3390 
Facsimile: (919) 948-3357 
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Applicant(s) 
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Office Action Summary Examiner 
METASEBIA RETEBO 

Art Unit 
2842 

AIA (First Inventor to File) 
Status 
Yes 

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

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

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
1 )~ Responsive to communication(s) filed on 01/18/2016. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)O This action is FINAL. 2b)O This action is non-final. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

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

Disposition of Claims* 
5)~ Claim(s) 1-20 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 
6)0 Claim(s) __ is/are allowed. 
7)0 Claim(s) __ is/are rejected. 
8)0 Claim(s) __ is/are objected to. 
9)~ Claim(s) 1-20 are subject to restriction and/or election requirement. 

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http:ilwww.usoto.gov/patents/init events/pph/index.isp or send an inquiry to PPHfeedback(wuspto.aov. 
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The present application, filed on or after March 16, 2013, is being examined under the first inventor to file 

provisions of the AIA. 

Election/Restrictions 

1. This application contains claims directed to the following patentably distinct species: 

a) Species I: The embodiment of Figure 1 regarding a device having an electronic 

component 20 includes a compound semiconductor transistor device 21 which includes a 

first current electrode 22, a second current electrode 23 and a control electrode 24. The 

electronic component 20 further includes a die pad 25, a first lead 26, a second lead 27 

and a third lead 28. The first lead 26, the second lead 27 and the third lead 28 are 

spaced apart from the die pad 25. The first lead, 26, the second lead 27, and the third 

lead 28 are arranged adjacent and spaced apart from a single side face 29 of the die pad 

25. The control electrode 24 is coupled to the first lead 26, the first current electrode 22 is 

coupled to the die pad 25, the second current electrode 23 is coupled to the second lead 

27 and the third lead 28 is coupled to the compound semiconductor transistor device 21 

and provides a source sense functionality. 

b) Species II: The embodiment of Figure 3 regarding a device having an 

electronic component 40 includes a compound semiconductor transistor device 41 which, 

in this particular embodiment, is a Group Ill-nitride based High Electron Mobility 

Transistor (HEMT). The electronic component 40 includes a package 42 having a 

ThinPak 8x8 package outline. The package 42 includes a die pad 43 having an L-shaped 

form which extends on one side face 44 to provide two substantially parallel leads 45, 46 

and forms a cutaway 47 in which two further leads 48, 49 are arranged. The further 

leads 48, 49 are spaced apart at a distance form the side face 44 of the die pad 43 and 

are arranged in a row adjacent the lead 46. On the opposing side 50 of die pad 43, the 

package 42 includes four leads 51, 52, 53, 54 which are electrically coupled by a bar 56 

extending substantially parallel and spaced apart form the side face 50 of the die pad 43. 

Page 73 of 179



Application/Control Number: 14/997,914 

Art Unit: 2842 

The lower surfaces of the leads are 45, 46, 48, 49, 51, 52, 53, 54 arranged at 

Page 3 

two opposing sides of the electronic component 40 and provide surface mountable 

contact pads. The lower surface of the die pad 43 is substantially parallel with the lower 

surfaces of the leads and also provides a surface mountable contact pad for the 

electronic component 40. 

c) Species Ill: The embodiment of Figure 4 regarding a device having an electronic 

component 70, therefore, includes a die pad 43, and leads arranged adjacent two 

opposing sides of the die pad 43 of which a drain lead 51 and the source lead 45 which 

extends from the die pad 43. The electronic component 70 also includes a HEMT 41 

which is mounted on the upper surface 62 of the die pad 43. The drain pad 58 is 

electrically coupled to the lead 51 by bond wires 63. The gate pad 59 is electrically 

coupled to a gate lead and a source sense functionality is provided by a bond wire 66 

extending to a further lead. The gate lead and the further lead are spaced apart from the 

die pad 43. The electronic component 70 differs from the electronic component 40 of the 

second embodiment in the form and arrangement of the electrical connection between 

the source pad 57 of the transistor device 41 and the die pad 43. 

d) Species IV: The embodiment of Figure 7 regarding a device having an 

electronic component 110 includes a compound semiconductor device 111 and a 

leadframe 112 including a die pad 113 and a plurality of leads 114 arranged on two 

opposing sides 115, 116 of the die pad 113. Four leads 117 extend from the die pad 113 

on the first side 115 and a further four leads 118 are arranged adjacent and spaced apart 

from the opposing side 116 of the die pad 113. Two of the four leads 118 are coupled 

together by a connector strip 119. Two leads 120, 121 are arranged adjacent the 

connector strip 119 such that the four leads 118 are arranged in a row and substantially 

parallel to one another. 
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The species are independent or distinct because of the reasons listed above. In addition, these 

species are not obvious variants of each other based on the current record. 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species, or a single grouping 

of patentably indistinct species, for prosecution on the merits to which the claims shall be restricted if no 

generic claim is finally held to be allowable. 

There is a search and/or examination burden for the patentably distinct species as set forth above 

because at least the following reason(s) apply: 

There is an examination and search burden for these patentably distinct species due to their 

mutually exclusive characteristics. The species require a different field of search (e.g., searching different 

classes/subclasses or electronic resources, or employing different search queries); and/or the prior art 

applicable to one species would not likely be applicable to another species; and/or the species are likely 

to raise different non-prior art issues under 35 U.S.C. 101 and/or 35 U.S.C. 112, first paragraph. 

Applicant is advised that the reply to this requirement to be complete must include (i) an 

election of a species or a grouping of patentably indistinct species to be examined even though the 

requirement may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing the 

elected species or grouping of patentably indistinct species, including any claims subsequently added. 

An argument that a claim is allowable or that all claims are generic is considered nonresponsive unless 

accompanied by an election. 

The election may be made with or without traverse. To preserve a right to petition, the election 

must be made with traverse. If the reply does not distinctly and specifically point out supposed errors in 

the election of species requirement, the election shall be treated as an election without traverse. 

Traversal must be presented at the time of election in order to be considered timely. Failure to timely 

traverse the requirement will result in the loss of right to petition under 37 CFR 1.144. If claims are added 

after the election, applicant must indicate which of these claims are readable on the elected species or 

grouping of patentably indistinct species. 

Should applicant traverse on the ground that the species, or groupings of patentably indistinct 

species from which election is required, are not patentably distinct, applicant should submit evidence or 
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identify such evidence now of record showing the species to be obvious variants or clearly admit on the 

record that this is the case. In either instance, if the examiner finds one of the species unpatentable over 

the prior art, the evidence or admission may be used in a rejection under 35 U.S.C. 103 or pre-AIA 35 

U.S.C. 103(a) of the other species. 

Upon the allowance of a generic claim, applicant will be entitled to consideration of claims to 

additional species which depend from or otherwise require all the limitations of an allowable generic claim 

as provided by 37 CFR 1 .141. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 

be directed to METASEBIA RETEBO whose telephone number is (571 )272-9299. The examiner can 

normally be reached on Monday - Friday 7:30am to 5:00pm EST. 

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

Lincoln Donovan can be reached on 571-272-1988. 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. 

/M. R. / 
Examiner, Art Unit 2842 
/LINCOLN DONOVAN/ 
Supervisory Patent Examiner, Art Unit 2842 
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Verschiedene Ausfuhrungsformen stel!en 
eine Chiptragerstruktur (200) bereH. Ole 
Chlptragerstruktur (200) kann einen 
strukturierten metamschen Chiptrager 
(202); ein Einkapse!ungsmateda! (204), 
das die Struktur (200) zumindest tei!weise i 
ausfam; wobei die Hauptoberl'lachen des : 
metamschen Chiptragers (202) frel von ! 
Elnkapse!ungsmaterial ( 204) sind, 1······"·········'······························f----"""""""'"""""'"'"·····;-•"""'i 

umfassen. ?(1? ?H 
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stellen eine Chiptragerstruktur (200) bereit. Die Chiptrager­
struktur (200) kann e1ne11 strukturierten n1eia!!ischen Chip­
trager (202); ein Einkapselungsmaterial (204), das die Struk­
tur (200) zurnindest teilwe1se ,iusfallt; wobe1 die Hauptober·-­
flachen des metaiiischen Chiptragers (202) frei von Einkap­
selungsmaterial (204) sind, umfassen. 
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Beschreibung 

[0001] Verschledene Ausfuhrungsformen betreffen 
allgemein eine Chiptragerstruktur, ein Chipgehause, 
ein Verfahren zur Herstellung einer Chiptragerstruk­
tur und ein Verfahren zur Herstellung eines Chipge­
hauses. 

[0002] L.e1stungshalbleiterchips konnen in eine Elek­
tronikeinheit integriert werden, z. B. in ein Gehause 
fur Durchsteckmontage (THP) oder eine Vorrichtung 
rnr Oberflachemnontage (SMD). 

[0003] Gegenwartlg konnen Standardleistungsge­
hause, z. B. TO218, TO220, TO247, TO251, fur Leis­
tungsilalbleiterchips (z. B. Hochvolt-(HV)-Halbleiter­
chips) in Leistungsanwendungen, z. B. fur Hochspan­
nungsanwendungen grof5er als 200 V, eingesetzt 
werden. 

[0004] Doch konnen diese Standardleistungsgehau­
se aufgrund der Gehauseinduktivitaten [nH] bei den 
in der Zukunft wachsenden Anfordenmgen an die 
Stromstarke [A] zu betrachtlichen Schaltverlusten 
(Pswitch [W]) fuhren. 

[0005] Fig. 1 zelgt Simulationsergebnisse 100 der 
Abhangigkeit von Schaltverlusten von der Source­
Pin-lnduktivitat auf einen 45 mOhm J-FET (Junction 
Gate Field Effect Transistor). 

[0006] Wie in Fig. 1 dargestellt, erhohen sich mit 
steigender Strornstarke die Sc~1altverluste bei ver­
schiedenen Hir einen 4:, mOhm J-FET ven,vende­
ten Gehausen TO247, TO220, ThinPAK 8 x 8 und 
Blade HV. Ebenso ist dargestellt, dass die Schalt­
verluste bei verschiedenen Gehausen TO247, TO 
220, ThinPAK und E{lade HV bei gleicher Stromstar­
ke abnehmen, wobei das Gehi:iuse TO247 die hochs­
ten Schaltverluste zeigt und das Blade HV--Gehau-· 
se die geringsten Schaltverluste aufweist. Entspre­
chend !assen sich mit einern optimierten Gehause, z. 
B. den Gehausen Blade HV und ThinPAK 8 x 8, im 
Vergleich zu den Gehausen TO220 und TO247 ge­
ringere Schaltverluste erreichen. 

[0007] Verschledene AusfOhrungsforrnen stellen ei­
ne Chiptragerstruktur bereit Die Chiptragerstruktur 
kann einen strukturierten rnetailischen Chiptra£ier; 
ein Elnkapselungsmaterial, das die Struktur zumin­
dest teilweise ausfullt; wobei die Hauptoberflachen 
des metallischen Chiptragers frei von Einkapselungs­
rnaterial sind, umfassen. 

[0008] In verschiedenen Ausf0hrun£1sformen kann 
der strukturierte metallische Chlptrager einen An­
schlusskarnrn urnfassen. 

[0009] In verschiedenen AusfOhrungsformen kann 
das Einkapselungsmaterial eine Vergussmasse wie 

gefulltes Epoxidilarz, z. B. mit SiO gefOlltes Epoxid­
harz, umfassen. 

[0010] In verschiedenen Ausfuhrungsformen kann 
die Einkapselungsstruktur ein Laminat umfassen. 

[0011] In verschiedenen Ausfi.ihrungsforrnen kann 
der Chip frei von Einkapselungsmaterial sein, das die 
Struktur zumindest teilweise ausfullt. 

[0012] Nach verschiedenen AusfOhrungsformen 
kann das Verfahren weiterhin einen Klebstoff zwi­
schen dem Chip und dem strukturierten metallischen 
Chiptrager bilden, um den Chip an den strukturierten 
rnetallischen Chiptrager anzukleben. Bei dern Kleb­
stoff kann es sich um einen isolierenden Klebstoff 
oder einen elektrisch leitenden Klebstoff handeln. 

[0013] Verschiedene AusfiJhrungsformen des oben 
beschriebenen Chipgehauses gelten analog fur das 
Verfahren zur Herstellung eines Chipgehauses. 

[0014] Verschiedene AusfOhnmgsformen stellen ei­
ne Chiptragerstruktur bereit. Die Chiptragerstruktur 
kann elnen strukturierten metallischen Chiptrager; 
ein Einkapselungsrnaterial, das die Struktur zurnin­
dest teilweise ausfullt; wobei die Hauptoberflachen 
des metallischen Chiptragers frei von Einkapselungs­
rnaterial sind, umfassen. 

[0015] Der strukturierte metallische Chiptra£ier kann 
einen Anschlusskamm umfassen. Der Anschluss­
karnrn kann aus einern r,1etall oder einer Metalllegie­
rung gefertigt sein, die z. B. einen Werkstoff umfasst, 
der aus der Gruppe bestehend aus: Kupfer (Cu), Ei­
sen-Nickel (FeNi), Stahl und dergleichen ausgew:ahlt 
ist. Der metallische Chiptrager kann eine fv1ehrzahl 
von Teilen oder E-slocken umfassen, wobei die mehre­
ren Teile oder Blocke durch das lsoliermaterial von­
einander isoliert sind. 

[0016] In verschiedenen Ausfi.ihrungsforrnen kann 
das Einkapselungsmaterial Pressmasse oder ein ver­
gleichbares Material umfassen. Das Einkapselungs­
material kann eine Vergussmasse wie geHilltes Epo­
xidharz, z. 8. mit SiO gefOl!tes Epoxidharz, umfassen. 

[0017] In verschiedenen Ausfuhrungsformen kann 
die Chiptragerstruktur als l.eistungs-Chiptragerstruk­
tur fur das Tragen eines oder mehrerer Leistungs­
Chips darauf ausgestaltet sein. 

[0018] In verschiedenen Ausfuhrungsformen kann 
die Chiptragerstruktur weiterhin eine an eine der 
Hauptoberflachen des metallischen Chiptragers an­
gebrachte Folie umfassen. Die Folie kann zur Klih­
lung oder Trennung verwendet werden, 

[0019] Verschiedene Ausfuhrungsforrnen stellen ein 
Cilipgehi:iuse bereit Das Cl1ipgeh:ause kann eine 

2i19 
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Chiptragerstruktur umfassen. Die Chiptragerstruktur 
kann einen strukturierten rnetallischen Chiptrager 
und ein Einkapselungsmaterial, das die Struktur zu­
mindest teilweise ausfi.illt; wobei die Hauptoberfla­
chen des metallischen Chiptra~Iers frei von Einkap­
selungsmaterial sind, umfassen. Das Chipgehause 
kann weiterhin einen i.iber der Chiptragerstruktur an­
geordneten Chip und eine uber dem Chip gebilde­
te Einkapselungsstruktur umfassen, wobei die Ein­
kapselungsstruktur eine elektrisch leitende Umver­
teilungsstruktur umfassen l<ann. Das Chipgehause 
kann rnindestens ein uber der Einkapselungsstruktur 
gebiidetes Kontaktpad urnfassen, wobei das zurnin­
dest eine Kontaktpad uber die elektrisch leitende Um­
verteilungsstruktur elektrisch an den C~1ip gekoppelt 
ist 

[0020] Der strukturierte rnetallische Chiptrager kann 
einen Anschlusskamm umfassen. Das Einkapse­
lungsmaterial kann eine Vergussmasse wie ~iefi.illtes 
Epoxidharz, z. B. rnit SiO gefulltes Epoxidharz, um­
fassen. In verschiedenen AusHlhrungsformen karm 
die Chiptragerstru ktur als Leis tu ngs-Chiptragerstruk­
tur fur das Tragen eines oder rnehrerer Leistungs­
Chips darauf ausgestaltet sein. 

[0021] In verschiedenen Ausfuhrungsformen kann 
das Chipgehause weiterhin einen Klebstoff zwischen 
c!em Chip und dem strukturierten metallischen Chip­
trager umfassen, um den Chip an den strukturierten 
metallischen Chiptrager anzukleben. In verschiede-­
nen AusWhrungsformen kann es sich bei dern Kleb­
stoff urn einen isolierenden Klebstoff handeln; in die­
sem Fall kann die Chiptragerstruktur als KDhlstruktur 
ver.vendet werden. In verschiedenen Ausrn~1rungs­
formen kann der Klebstoff ein elektrisch leitender 
Klebstoff sein; in diesem Fall karm die Chiptrager­
struktur zum elektrischen Verbinden des Anschluss­
kontakts des Chips mit dem strukturierten metalli­
schen Chiptra~Ier verwendet werden. 

[0022] In verschiedenen Ausf0hrun£Isforrnen kann 
der Chip frei von Einkapselungsmaterial sein, das die 
Struktur zumindest teilweise ausfullt. In verschiede­
nen AusfOhrungsformen kann das Einkapselungsma­
terial, z. 8. die Vergussmasse, lediglich den struktu­
rierten metallischen Chiptrager umgeben oder kann 
zusatzlich den Klebstoff fur das Die-Bonden des 
Chips an die Chiptragerstruktur urngeben. 

[0023] In verschiedenen Ausf0hrun£Isformen kann 
der strukturie1ie metallische Chiptrager als eine 
Leistungs-Chiptragerstruktur ausgestaltet sein. Zurn 
Beispiel kann ein Leistungs-Chip an dem struk­
turierten metallischen Chiptrager angebracht sein. 
Der Leistungs-Chip kann einen Leistungsdioden­
chip und/oder einen Leistungstransistorchip (z. B. 
einen Leistungs-MOSFET (Metalloxidhalbleiterfeld­
effekttransistor), einen JFET (Sperrschichtfeldeffekt­
transistor), einen IGBT (Bipolartransistor rnit isolier-

tern Gate), einen Leistungsbipolartransistoroder der­
gleichen umfassen. 

[0024] In verschiedenen Ausfuhrungsformen kann 
die Ober dem Chip gebildete Einkapselungsstruktur 
ein Laminat umfassen. Das Laminat kann Polymer­
material mit Glasfasern urnfassen. 

[0025] In verschiedenen Ausfuhrungsformen kann 
die elektrisch leitende Umverteilungsstruktur eine 
oder mehrere elektrisch leitenc!e Schichten (auch als 
Umverteilungsschichten bezeichnet) und Kontaktlo­
cher fur die elektrische Kopplung einer oder rnehrerer 
elektrisch leitender Schichten rnit dem Chip und flir 
die elektrische Kopplung einer oder rnehrerer elek­
trisch leitender Schichten miteinander umfassen. 

[0026] Verschiedene AusfOhrungsformen steilen ein 
Verfahren zur Herstellung einer Chiptragerstruktur 
bereit. Das Vertahren l,ann das Strukturieren eines 
metallischen Chiptragers; das zurnindest teilweise 
Ausfullen der Struktur rnit Einkapselungsrnaterial urn­
fassen; wobei die Hauptoberflachen des metallischen 
Chiptragers frei von Einkapselungsrnaterial bleiben. 

[0027] In verschiedenen Ausfuhrungsforrnen karm 
der strukturierte metallische Chiptrager einen An­
schlusskamm umfassen. 

[0028] In verschiedenen AusHihrungsformen kann 
das Einkapselungsmaterial eine Vergussrnasse wie 
gernlltes Epoxidharz, z. B. rnit SiO gefulltes Epoxid­
harz, urnfassen. 

[0029] Verschiedene Ausfuhrungsforrnen stellen ein 
Vertahren zur Hersteilung eines Chipgehauses be­
reit. Das Verfahren kann das Herstellen einer Chip­
tra£Ierstruktur umfassen; wozu das Strukturieren ei­
nes metallischen Chiptragers; das zumindest teilwei­
se Ausflillen der Struktur mit Einkapselungsmateriai 
gehoren kann; wobei die Hauptoberfiachen des me­
tallischen Chiptragers frei von Einkapselungsrnateri­
al bleiben. Das Verfahren kann weiterhin das Anord­
nen eines Chips Ober der Chiptragerstruktur; das Bil­
den einer Einkapselungsstruktur Ober dem Chip, wo­
bei die Einkapselungsstruktur eine elektrisch leiten­
de Unwerteilungsstruktur ist; und das Bilden mindes­
tens ein Kontaktpad uber der Einkapselungsstruktur 
zur elektrischen Kopplung des zumindest einen Kon­
taktpads Ober die elektrisch leitende Umverteilungs­
struktur an den Chip urnfassen. 

[0030] In verschiedenen Ausfuhrungsformen kann 
der strukturierte metallische Chiptrager einen An­
schlusskamm umfassen. 

[0031] In verschiedenen Ausfi.ihrungsforrnen karm 
das Einkapselungsrnaterial eine Vergussrnasse wie 
gefulltes Epoxidharz, z. B. mit SiO gefulltes Epoxid­
harz, umfassen. 

3i19 

Page 83 of 179



DE 10 2014102 910 A1 2014.09.11 

[0032] In verschiedenen Ausfuhrungsformen kann 
die Einkapselungsstruktur ein Laminat umfassen. 

[0033] In verschiedenen Ausfuhrungsformen kann 
der Chip frei van Einkapselungsmaterial sein, das die 
Struktur zumindest teilweise ausfOllt. 

[0034] Nach verschiedenen Ausfi.ihrungsformen 
kann das Verfahren weiterhin einen K.lebstoff zwi­
schen dem Chip und dem strukturierten metallischen 
Chiptrager bilden, um den Chip an den strul,turierten 
metallischen Chiptrager anzukleben. Bei dem Kleb­
stoff kann es sich um einen isolierenden Klebsioif 
oder einen elektrisch leitenden Klebstoff handeln. 

[0035] In den Zeichnungen ver.veisen gleiche Be­
zugszeichen in den unterschiedlichen Ansichten ge­
nerell auf die gleichen Teile. Die Zeichnungen sind 
nicht unbedingt mal!,stabgerecht, stattdessen wird 
der Schwerpunkt generell auf die Darstellung der 
Grundprinzipien der Erfindung gelegt. In der fol­
genden Beschreibung werden verschiedene Ausfuh­
rungsformen der Erfindung unter Bezugnahme auf 
die folgenden Zeichnungen beschrieben, worin 

[0036] Fig. 1 Simulationsergebnisse der Abhangig­
keit von Schaltverlusren von der Source-Pin-lnduk­
tivitat auf einem 45 mOhm Spe1-rschicht-Feldeffekt­
transistor zeigt 

[0037] Fig. 2 eine Chiptragerstruktur gemaf! ver-­
schiedenen Ausfi.ihrungsformen zeigt; 

[0038] Fig. 3 eine Chiptragerstruktur gemar., ver­
sct1iedenen AusfOhrungsformen zeigt; 

[0039] Fig. 4 ein Chipgehause gernal!, verschiede­
nen Ausfuhrungsformen zeigt; 

[0040] Fig. 5A und Fig. 5B ein Chipgehause gemaf!. 
verschiedenen AusWhrungsformen zeigen; 

[0041] Fig. 6 ein Chipgehause gemaf1 verschlede­
nen Ausfuhrungsformen zeigt; 

[0042] Fig. 7 A ein Gehause gernal!, verschiedenen 
Ausfuhrungsformen zeigt; und Fig. 78 eine Chlpan­
ordnung gemaf1 verschiedenen Ausfuhrungsformen 
zeigt; 

[0043] Fig. 8 eine Kaskadenschaltung gernar.. ver­
schiedenen Ausfilhnmgsformen zeigt; 

[0044] Fig_ 9 ein l"-,ehause gemar.~ verschiedenen 
Ausfuhrungsformen zeigt; 

[0045] Fig. 10 ein Ablaufdiagramm zeigt, das ein 
Verfahren fur die Herstellung einer Chiptragerstruktur 
gema8. verschiedenen Ausflihrungsformen darstelit; 
und 

[0046] Fig. 1 i ein Ablaufdiagramm zeigt. das ein 
Verfahren fur die Herstellung eines Chipgehauses 
gemaf1 verschiedenen Ausfuhrungsformen darstellt. 

[0047] In der folgenden ausfuhrlichen Beschreibun£1 
wird auf die begleltenden Zeichnungen Bezug ge­
nornrnen, in denen einige bestirnmte Details und Aus­
fuhrungsbeispiele fur die E1iindu11g belspielhaft dar­
gestem werden. 

[0048] Das Wort ,,beispielhaft" wird hier in der Be­
deutung ,,als Beispiel, Auspragung oder zur Veran­
schau!ichung dienend" verwendet. Eine hierin ,,bei­
spie!haft" beschriebene Ausfi.ihrungsform oder Kon­
struktion ist nicht unbedingt als bevorzugt oder vor­
teilhaft gegenuber anderen /\usHihrungsformen oder 
Konstruktionen auszulegen. 

[0049] Das Wort ,,Ober", das in Bezug auf ein aufge­
dampftes Material ,,[1ber" einer Seite oder Oberflache 
verwendet wird, kann hierin bedeuten, dass das auf­
gedarnpfte Material ,,direkt auf", z. B. in direktem Kon­
takt mit der jeweiligen Seite oder Oberflache gebildet 
wird. Das Wort ,,Ober", das in Bezug auf ein aufge­
dampftes Material ,,Ober" einer Seite oder Oberflache 
verwendet wird, kann hierin bedeuten, dass das auf­
gedampfte Material ,,indirekt auf der jeweiligen Seite 
oder Oberflache gebildet wird, wobei eine oder meh­
rere Schichten zwischen der jeweiligen Seite oder 
Oberflache und dem aufgedampften Material ange­
ordnet sind. 

[0050] Verschiedene Ausfuhrungsformen bieten ei­
ne Chlptragerstrukrur mit guter elektrischer und ther­
mischer Leistung, die zur AusfOhrung eines t1ochvo!t­
fahigen Gehauses (z. B. > 200 V) verv,,1endet werden 
karm. Verschiedene Ausfi.ihrungsformen bieten auch 
ein hochvoltfahi£1es emgebettetes Gehause (z B. > 
200 V) fur Leistungshalbleiter. 

[0051] Fig. 2 zeigt eine Chiptragerstruktur 200 ge­
rna8. verschiedenen Ausfuhrungsforrnen. 

[0052] Die Chiptragerstruktur 200 kann einen struk­
turierten metallischen Chiptrager 202 (der vor der 
Einkapselung vorstrukturiert warden sein karm); Ein­
kapselungsmaterial 204, das die Struktur 200 zumin­
dest teilweise ausfuilt; 1Nobei die Hauptoberflachen 
(z. B die Oberseite und die Unterseite) des metalli­
schen Chiptragers 202 frei von Einkapselungsmate­
rial 204 sind, urnfassen. 

[0053] Der strukturierte rnetallische Chiptrager 202 
kann einen Anschlusskamm umfassen. Der An­
schlusskamm kann aus einem Metall oder einer Me­
talllegierung gefertigr sein, die z. B. einen 1/Verkstoff 
urnfasst, der aus der Gruppe bestehend aus: Kupfer 
(Cu), Eisen-Nickel (FeNi), Stahl und dergleichen aus­
gewahlt ist. 
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[0054] In verschiedenen Ausfuhrungsformen kann 
das Einkapselungsmaterial 204 Pressmasse oder ein 
vergleichbares Material urnfassen. Das Einkapse­
lungsmaterial 204 kann eine Vergussmasse wie ge­
fulltes Epoxic!harz, z. B. mit SiO gefulltes Epoxic!harz, 
umfassen. 

[0055] In verschiedenen Ausfuhrungsformen kann 
die Chiptragerstruktur 200 als Leistungs-Chiptrager­
struktur fur das Tragen eines oder mehrerer Leis­
tungs-Chips darauf ausgestaltet sein. 

[0056] Fig. 3 zeigt eine Chiptragerstruktur 300 ge­
mar~ verschiedenen Ausfuhrungsformen. 

[0057] Ahnlich wie bei der Chiptr:agerstruktur 200 
von Fig. 2 kann die Chiptragerstruktur 300 einen 
strukturierten metallischen Chiptrager 302 (der vor 
der Einkapselung vorstrukturiert worden sein kann} 
; Einkapselungsmaterial 304, das die Struktur 300 
zumindest teilweise ausfullt; wobei die Hauptoberfla­
chen (z. B. die Oberseite und die Unterseite) des 
metallischen Chiptragers 302 frei von Einkapselungs­
rnaterial 304 sind, urnfassen. Versc~1iedene in Bezug 
auf die Chiptra~1erstruktur 200 beschriebene Ausfuh­
rungsformen sind analog fur die Chiptragerstruktur 
300 gultig. 

[0058] In verschiedenen Ausfuhrungsforrnen von 
Fig. 3 kann der metallische Chiptrager 302 eine 
rv1ehrzahl von Teilen oder Blacken 306 umfassen. 
Zurn Beispiel kann es sich bei der Mehrzahl von Tei­
len 306 urn eine Mehrzahl von Anschlusskarnrnteilen 
hanc!eln Diese Anschlusskammteile 306 kbnnen als 
Metallblocke bezeichnet warden. 

[0059] In verschiedenen .Ausfuhrungsformen kann 
die Chiptragerstruktur 300 weiterhin eine an eine der 
Hauptoberflachen des metallischen Chiptragers 302 
angebrachte Folie 308 umfassen. Die Folie 308 karm 
zur Ki.ihlung oder Trennung verwendet werc!en. 

[0060] Gema~ verschiedenen Ausfuhrungsformen 
von Fig. 2 und Fig. 3 oben ist eine Chiptragerstruk­
tur mit einem Einkapselungsmaterial versehen, das 
die Struktur zumindest teilweise ausfullt. In verschie­
denen AusHihrungsformen kann eine solche Chip­
tragerstruktur auch als vorgeformter Anschlusskamrn 
bezeichnet werden. 

[0061] Die Chiptragerstruktur kann fur Leistungs­
komponenten wie Transistoren mit hoher Elektro­
nenbeweglichkeit (High Electron Mobility Transistors; 
HEMT), z. B. GaN-(Galliumnitrid)-HEMT, SiC-(Silici­
umcarbid)-HEMT oder Hochspannungs-Si-(Siliciurn} 
-HEMT; oder Niederspannungs-MOSFET (p-Kanal 
oder n-Kanal) (z. B. kleiner als 200 V), z. B. einen 
SFET (Silicium-Feldeffekttransistor) verwendet wer­
den. 

[0062] Die Chiptragerstruktur kann fur Multi-Cl1ip­
Module, die z. B. eine durch mehrere Chips gebildete 
Halbbruckenschaltung oder Kaskadenschaltung um­
fassen, vervvendet warden. 

[0063] Die Chiptragerstruktur kann fur ein Standard­
Chipgehause oder ein eingebettetes Chipgehause 
verwendet werden. 

[0064] Die Chiptragerstruktur gernafs verschiedenen 
Ausfuhrungsformen ermoglicht die Realisierung ei­
nes hochvoltfahigen eingebetteten Gehauses (z. B. > 
200 V), denn die dafur erforderliche elektrisd1e (z. B. 
Kriechstrecke) und thermische Leistung (z. B. War­
rnekapazitat) zusatzlich zur .Anforderung einer nied­
rigen lnduktivitat kann unabhangig vom Einbettungs­
prozess in die Chiptragerstruktur eingebaut wer­
den. Mit der Chiptragerstruktur verschiedener Aus­
fiihrungsformen kann eine Kriechstrecke irn Bereich 
von etwa ·1 mm bis zu etwa 10 mm (z. B. im Bereich 
von etwa 3 mm bis zu etwa 8 rnrn, z. B. im Bereich 
von etwa 4 rnrn bis zu etwa 6 rnrn) erreicht werden. 
Der Einbettungsprozess wird auf die Chiptragerstruk­
tur verschiedener Ausfuhrungsforrnen angewendet, 
um ein Chipgeh:ause verschiedener Ausfiihrungsfor­
men zu bilden, und gestattet lntegrationsfahigkeit zu­
satzlich zur gewi.inschten niedrigen lnduktivitat (z. B. 
< 1 nH). 

[0065] Fig. 4 zeigt ein Chipgehause 400 gemaf!, ver­
schiedenen Ausfuhrungsformen. 

[0066] Das Chipgehause 400 karm eine Chiptrager­
struktur 200 wie in Fig. 2 dargestellt umfassen. Die 
Chiptragerstruktur 200 kann einen strukturierten rne­
tallischen Chiptrager 202; ein Einkapselungsmateri­
al 204, das die Struktur zumindest teilweise ausfiillt; 
wobei die Hauptoberflachen des metailischen Chip­
tragers 202 frei von Einkapselungsmaterial 204 sind, 
umfassen. 

[0067] Verschiedene in der Chiptragerstruktur 200 
von Fig. 2 oben beschriebene Ausfuhrungsformen 
sind analog iOr das Chipgehause 400 gOltig. 

[0068] Der strukturierte rnetallische Chiptrager 202 
kann einen Anschlusskamm urnfassen. Das Einkap­
selungsrnaterial 204 kann eine Vergussmasse wie 
gefulltes Epoxidharz, z. r3. mit SiO gefulltes Epoxid­
harz, umfassen. In verschiedenen AusHihrungsfor­
rnen karm die 01iptra~1erstrnktur 200 als Leistungs­
Chiptragerstruktur flir das Tragen eines oder mehre­
rer Leistungs-Chips darauf ausgestaltet sein. 

[0069] Das Chipgehause 400 kann weiterhin einen 
Ober der Chiptr:agerstruktur 200 angeorc!neten Chip 
412 und eine Ober dem Chip 412 gebildete Einkap­
selungsstruktur 420 umfassen, wobei die Einkapse­
lungsstruktur 420 eine elektrisch leitende Umvertei­
lungsstruktur 422 umfassen l,ann. Mindestens ein 
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Kontaktpad 432 kann Ober der Einkapselungsstruk­
tur 420 gebildet werden, wobei das zurnindest eine 
Kontaktpad 432 Ober die elektrisch leitende Umver­
teilungsstruktur 422 elektrisch an den Chip 412 ge­
koppelt ist 

[0070] In verschiedenen Ausf0hrun£Isformen kann 
das Chipgehiiuse 400 zwischen dem Chip 412 und 
dem strukturierten rneiallischen Chiptrager 202 Kleb­
stoff (in Fig. 4 nicht dargestellt) aufweisen, um den 
Chip 412 an den struk.turierten rnetallischen Ct1iptra­
ger 202 anzukleben In verschiedenen Ausfuhrungs­
formen kann es sich bei dem Klebstoff um einen 
isolierenden Klebstoff handeln; in diesem Fall kann 
die Chiptragerstruktur 200 als Kuhlstruktur verwendet 
werden. In verschiedenen Ausfi.lhrungsformen kann 
der Klebstoff ein elek.trisch leitender Klebstoff sein; 
in diesern Fall kann die Chiptra~ierstrnktur 200 zurn 
elektrischen Verbinden des Anschlusskontakts des 
Chips 412 rnit dern strukturierten rnetallischen Chip­
trager 202 ver.vendet werden. 

[0071] In verschiec!enen Ausfuhrungsformen kann 
der Chip 412 frei von Einkapselungsmaterial 204 
sein, clas die Chiptragerstruktur 200 zumindest te:I­
weise ausrnllt. Das Einkapselungsmaterial 204, z. B. 
die Vergussrnasse, kann lediglich den strukturierien 
metallischen Chiptrager 202 umgeben oder kann zu­
satzlich den Klebstoif iur das Die-Bonden des Chips 
412 an die Chiptriigerstruktur 200 umgeben. 

[0072] In verschiedenen Ausfuhrungsformen kann 
der strukturierte metallische Chiptrager 202 als Leis­
tungs-Chiptragerstru ktur ausgestaltet sein. Zum Bei­
spiel kann ein Leistungs-Chip 412 an dem strukturier­
ten metallischen Chiptrager 202 angelxacht werden. 
Der Leistungs-Chip 412 kann einen Leistungsdioden­
chip und/oder einen Leistungstransistorchip (z. B. 
einen Leistungs-MOSFET (Metalloxidhalbleiterfeld­
effekttransistor), einen JFET (Sperrschichtfeldeffekt­
transistor), einen IGBT (Bipolartransistor mit isolier­
tem Gate), einen Leistungsbipolartransistor oder der­
gleichen umfassen). 

[0073] In verschiedenen Ausfuhrungsformen kann 
die Ober dem Chip 412 gebildete Einkapselungsstruk­
tur 420 ein Larninat umfassen. Das Larninat karm Po­
lymermaterial mit Glasfasern umfassen. 

[0074] In versciliedenen Ausfuhrungsformen kann 
die elektrisch leitende Urnverteilungsstruktur 422 ei­
ne oder mehrere elektrisch leitende Schichten 424 
(auch als Umverteilungsschichten bezeichnet) und 
Kontaktlocher 426 fur clie elektrische Kopplung ei­
ner oder mehrerer elektriscil leitender Scilichten 424 
mit dem Chip 412 und rnr die elektrische Kupplung 
einer oder rnehrerer elektrisch leitender Schichten 
424 rniteinander umfassen. Zurn Beispiel zeigen die 
Ausfuhrungsfonnen von Fig. 4 eine elektrisch lei­
tende Urnverteilungsstruktur 422 rnit zwei Umvertei-

lungsschichten 424, doch kann die elektrisch leitende 
Umverteilungsstruk.tur 422 in verschiedenen anderen 
Ausfuhrungsformen eine andere Anzahl (z. B. eine, 
drei, vier, ... ) an Umverteilungsschichten umfassen. 

[0075] Fig. 5A zeigt ein Chipgehause 500 gemafs 
verschiedenen Ausfuhrungsfonnen. 

[0076] In verschiedenen Ausfuhrungsforrnen von 
Fig. :'iA umfasst das Chipgehiiuse 500 verschiedene 
Kornponenten des in Fig. 4 dargestellten Chipgehau­
ses 400 und zusatzlich einen weiteren Liber der Chip­
tragerstruktur 200 angeordneten Chip 512 sowie ei­
ne weitere in der Einkapselungsstruktur 420 enthal­
tene elektrisch leitende Umverteilungsstruktur 522. In 
verschiedenen Ausfuhrungsformen kann das Chip­
gehiiuse 500 eine Mehrzahl von Chips (z. B. drei, 
vier, funf, ... ) urnfassen. 

[0077] Das Chipgehause 500 karm sornit ein Multi­
Chip-Gehause bilden, wobei der Chip 412 und der 
weitere Chip 512 elek.trisch miteinander gekoppelt 
sein k6nnen, z. B. durch den strukturierten metalli­
schen Chiptrager 202 und/oder die elektrisch leiten­
den Umverteilungsstrukturen 422, 522. In verschie­
denen Ausfuhrungsformen konnen die Chips 412, 
512 zur Bildung verschiedener Schaltun~ien, z. B. ei­
ner Halbbruckenschaltung, einer Kaskadenschaltung 
oder dergleichen, elektrisch rniteinander gelmppelt 
sein. 

[0078] In verschiedenen Ausfuhrungsformen kann 
die Summe der Abrnessungen A, B, C etwa 2,7 mm 
betragen, wobei A die Lange des Einkapselungsma­
terials 204, B die Hohe des Chipgehauses 500 und C 
den Abstand zwischen den elektrisch leitenden LJm .. 
verteilungsstrukturen 422 und der Kante des Chipge­
hauses 500 darstellt. 

[0079] Fig. 58 zeigt ein Chipgehause 550 gernaP.i 
verschiedenen Ausfuhrungsformen. 

[0080] Das Chipgehause 550 enthalt das Chipge­
hause 500 von Fig. 5A und kann weiterhin auf einer 
Hauptoberflache der Chiptragerstruktur 200 gegen .. 
Ober den Chips 412, 512 eine Folie 508 aufweisen. 
Die Folie 508 karm zu KOhlzwecken verwendet wer­
den. 

[0081] Die Cilipgehause 500, 550 sine! kopfuber dar­
gestellt und konnen so weiterhin auf einer Platine 
montiert werden, beispielsweise mittels Oberflachen­
montagetechnik (Surface-Mounted Device; SMD). 

[0082] Fig. 6 zeigt ein Chipgehause 600 gemaP.i ver­
schiedenen Ausfi.ihrungsformen. 

[0083] In verschiedenen Ausfuhrungsforrnen von 
Fig. 6 kann das Chipgehause 600 eine Chiptriiger­
struktur wie in Fig. 3 urnfassen, einschlief!,lich ei-
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nes strukturierten metallischen Chiptragers 302 und 
Einkapselungsmaterials 304, das die Struktur zurnin­
dest teilweise ausfullt; wobei die Hauptobe1flachen 
(z. B. die Oberseite und die Unterseite) des metal!i­
schen Chiptragers 302 frei van Einkapselungsmate­
rial 304 sind. Der metallische Chiptrager 302 kann ei­
nern Mehrzahl von Teilen oder Blacken 306, z. B, ei­
ne Mehrzahl von Anschlusskammteilen (auch als Me­
tallblocke bezeichnet) umfassen. 

[0084] Ahnlich dem Chipgehause 500 von Fig. 5A 
kann das Chipgehause 600 einen Chip 412 und ei­
nen weiteren iiber der Chiptragerstruktur, z. B. iiber 
einem Teil 306 des metallischen Chiptragers 302, an­
geordneten Chip 512 umfassen. Eine Einkapselungs­
struktur 420 kann Ober den Chips 412, 512 ~iebiidet 
sein, wobei die Einkapselungsstruktur 420 eine elek­
trisch leitende Umverteilungsstruktur 422, 522, die 
elektrisch an die Chips 412, 512 gekoppelt ist, um­
fassen karm. Verschiedene in Bezug auf das Chip­
gehause 500 beschriebene Ausfuhrungsformen sind 
analog fur das Chipgehause 600 giiltig. 

[0085] Das Chipgehause 600 kann weiterhin zusatz­
liche, Ober einem anderen Teil 306 des metallischen 
Chiptragers 302 angeordnete Chips 612, 614 umfas­
sen, wobei die Chips 612, 614 elektrisch rnit der elek­
trisch leitenden UmverteilungsstnJktur 522 gekoppelt 
sind. 

[0086] In dieser Ausf0t1rungsformen sind die Chips 
612, 614 durch eine Schicht 616 aus lsoliermaterial, 
z. B. isolierendem Klebstoff, an dem Teil 306 des me­
tallischen Ch1ptragers 302 angebracht. In diesem Fall 
ki:innen die Chips 612, 614 vom metallischen Chip­
trager 302 elektrisch ~ietrennt sein und kann der me-­
tallische Chiptrager 302 als KDhlstruktur fiir die Chips 
612, 614 dienen. 

[0087] In verschiedenen Ausfuhrungsformen kon­
nen die Chips 612, 614 einen Logik-Chip, z. B. ei­
nen Treiber-Chip, urnfassen. Der Logik-Chip kann 
mindestens einen Logikbaustein aus der Gruppe be­
stehend aus einem ASIC (Application Specific Inte­
grated Circuit), einem Treiber, einer Steuerung, ei-­
nem Sensor umfassen. Die Chips 412, 512 konnen 
einen Leistun~is-Chip, z. B. einen Leistungsdioden­
und/oder einen Leis tu ngstransistor-Chip umfassen. 
Die Logik-Chips 612, 614 konnen zur Steuerung der 
Leistungs-Chips 412, 512 verwendet werden 

[0088] Fig. 7A zeigt ein Gehause 700 gemar.. ver­
schiedenen .Ausfuhrungsformen. 

[0089] Das Gehause 700 kann Mehrzahl von Chip­
~iehausen 550 wie in Fig. 5 dargestellt umfassen, die 
uber der Chiptragerstruktur 300 aus Fig. 3 einschliea.­
lich einer Folie 308 ausgebildet sind. 

[0090] In verschiedenen Ausfuhrungsformen kann 
ein entsprechendes Paar der Chips 412, 512 Dber ei­
nem entsprechenden Teil 306 des strukturierten rne­
tallischen Chiptragers angeordnet sein. In verschie­
denen AusfUhrungsformen kann der Chip 416 ein 
HEMT, zum Beispiel ein GaN-HEMT oder ein SiC­
HEMT oder ein Hochsparmungs-Si-HEMT sein. Bei 
dem Chip 512 kann es sich um einen Niederspan­
nungs-MOSFET (p-Kanal oder n-Kanal) (z. B. kleiner 
als 200 V) wie zum Beispiel einen SFET handeln. 

[0091] Die elektrisch leitende Umverteilungsstruk­
tur 422, 522 kann eine oder mehrere Umvertei­
lungsschichten umfassen, die zum Erreichen der ge­
wiinschten Kriechanforderungen beitragen konnen. 
Zurn Beispiel l,ann in dern Chipgehause nach ver­
schiedenen Ausfuhrungsformen ein Kriechabstand D 
von 2,7 mm erreicht werden. 

[0092] Es versteht sich, dass es sich bei den Chips 
412, 512 um verschiedene Arten der oben beschrie­
benen Leistungstransistoren handeln kann. In einer 
beispielhaften Ausfuhrungsform kann der Chip 412 
ein GaN-HEMT und der Chip 512 ein SFET sein. 

[0093] Der GaN-HEMT-Ct1ip 412 kann so angeord­
net sein, dass seine Quellenelektrode zum Teil 306 
des metaliischen Chiptragers weist, und der SFET­
Chip 512 kann so angeordnet sein, dass seine Drain­
Elektrode zum Teil 306 des metallischen Chiptragers 
weist. Die Quellenelektrode des GaN--HEMT--Chips 
412 und die Drain-Elektrode des SFET-Chips 512 
kormen durch das Teil 306 des metallischen Chiptra­
gers elektrisch miteinander verbunden sein. 

[0094] In verschiedenen Ausfuhrungsformen kann 
der GaN-HEMT-Chip 412 so angeordnet sein, dass 
seine Gate-Elektrode zur elektrisch leitenden Umver­
teilungsstruktur 422 weist und mit dieser elektrisch 
gekoppelt ist, und der SFET-Chip 512 kann so an-­
geordnet sein, dass seine Quellenelektrode zur elek­
trisc~1 leitenden Urnverteilungsstruktur 522 weist und 
mit dieser elektrisch gekoppelt ist. Die Gate-Elektro­
de des GaN-HEMT-Chips 412 karm elektrisch mit 
der Quellenelektrode des SFET-Cllips 512 gekop­
pelt sein, z. B. durch die elektrisch ieitende Umvertei­
lungsstruktur 422, 522, wobei der Knotenpunkt zwi­
schen der Gate-Elektrode des GaN-HEMT-Chips 412 
und der Quellenelektrode des SFET-Chips 512 bei 
Bezugszeichen 710 dargestellt ist. 

[0095] Entsprechend ki:innen der GaN-HEMT-Chip 
412 und der SFET-Chip 512 in dieser Anordnung ei­
ne in Fig. 8 dargestellte Kaskadenschaltung 800 bil­
den, die im Folgenden beschrieben wird. 

[0096] Obwohl die Chips 412, 512 in Fig. 6 und 
Fig. 7A auf dem gleichen Teil 306 des metallischen 
Chiptragers dargestellt sind, kann ein einzelnes Teil 
306 einen oder mehrere Anschlusskammteile fur die 
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elektrische Kopplung zwischen den Chips 412, 512 
durch den metallischen Chiptrager umfassen. 

[0097] Fig. 7B zeigt eine Chipanordnung 750, die 
gemaf1 verschiedenen Ausfuhrungsformen dem im 
Ge ha use 700 von Fig. 7 A enthaltenen Chipgehause 
500 entsprichL 

[0098] VVie in Fig. 78 dargesiellt, karm ein einzel­
nes Teil 306 der Chiptragerstruktur 300 ein erstes 
Anschlusskarnrnteil 702 und ein zweites Anschluss­
kammteil 704 umfassen. Der GaN-HEMT-Chip 412 
kann Ober dem ersten Anschlusskammteil 702 und 
der SFET-Ch1p 512 kann Ober dem zweiten An­
schlusskarnrnteil 704 angeordnet sein. Nach ver­
schiedenen Ausfuhrungsformen kann die Quellen-­
elektrode des GaN-HEMT-Chips 412 zum ersten An­
schlusskammteil 702 und die Drain-Elektmde des 
SFET-Chips 512 zum zweiten Anschlusskammteil 
704 weisen. In verschiedenen Ausfuhrungsforrnen 
kann die Quellenelektrode des Ga~~-HEMT-Chips 
412 elektrisch mit dern zweiten Anschlusskammteil 
704 gekoppelt sein, so dass er mit der Drain-Elektro­
de des SFET-Chips 512 elektrisch gekoppelt ist. 

[0099] In verschiedenen Ausfuhrungsformen kann 
ein einzelnes Teil 306 der Chiptragenstruktur 300 ei­
ne unterschiedliche Anzahl an Anschlusskammteilen 
umfassen, was von der Anordnung der Chips 412, 
512 abhangt. 

[0100] Die verschiedenen Ausfi.ihrungsformen von 
Fig. 78 konnen in gleicher Weise auf die Strukturen 
von Fig. 2 bis Fig. 4, Fig. 5A, Fig. 5B, Fig. 6, Fig. 7A 
oben angewendet warden. 

[0101] In den unter 8ezugnahrne auf Fig. ?A und 
Fig. 78 oben dargestellten Ausfuhrungsforrnen kann 
der GaN-Chip 412 ein Hochspannungs-HEMT-Schal­
ter (z. B. groi1er als 200 V) und der SFET-Chip 512 
ein Niederspannungs-leistungs-MOSFET (z. 8. klei­
ner als 200 V) sein. Der GaN-HEMT 412 ist eine 
selbstleitende Vorrichtung (Normally On) und wird rnit 
Einfiihrung des Niederspannungs-SFET 512 zu ei­
nem selbstsperrenden Transistor (Normally Off). Ei-· 
ne solche GaN-SFET-Anordnung entspricht der Kas­
kadenschaltung 800 in Fig. 8. Das Chipgehause 700 
kann fur einen Normally-Off-GaN geeignet sein. 

[0102] Die Kaskadenschaltung 800 kann einen Nie­
dersparrnung-SFET 512 in Source-Sc~1altungskonfi­
guration und einen Hochspannungs-GaN-HEMT 412 
in Gate-Schaltungskonfiguration urnfassen. Die dar­
aus resultierende 3-Tor-Schaltung kann als Sc:halter 
fungieren. Die Drain-Elektrode des GaN-HEMT 412 
definiert das 600 V-Verhalten der Kaskadenschal-­
tung 800. 

[0103] Die Chips 412, 512 konnen auch anders ver­
bunden sein und so statt der Kaskadenschaltung 800 
von Fig. 8 andere Arten von Schaltungen bilden. 

[0104] Fig. 9 zeigt ein Diagramm, in dem das Ge­
hause 700 von Fig. 7 A zur Bildung einzelner Chipge­
hause, z. B. entsprechender Chipgehause 550 von 
Fig. 58, vereinzelt werden kann. 

[0105] Die Vereinzelung kann durch standardma~i­
ges Durchsagen vor a Hern des Einkapselungsrnateri­
als 304 der Chiptragerstruktur 300 erfolgen. Zurn Bei­
spie! kann das Einkapselungsmaterial 304. z. B. die 
Form, eine Dicke von 1000---1500 µrn haben und eine 
Harztrennscheibe mit einer Breite von 100 pm rnr den 
Sageprozess verwendet werden. 

[0106] Wie oben beschrieben kann die Chiptrager­
struktur 200, 300 in den obigen verschiedenen Aus­
fiihrungsformen als Basis fur ein C~1ipgehause, z. B. 
ein eingebettetes Chipgehause, dienen. Einer oder 
rnehrere Chips kormen mit der Chiptragerstruktur 
200, 300 verbunden sein, z B. durch Kleben, Lo­
ten. Sintern usw.; und sie konnen Ober die e!ektrisch 
leitende Umverteilun~isstruktur galvanisch umverteilt 
oder neu verdrahtet warden, so dass sie z. 8. das 
Gehause 700 von Fig. 7 A bi Iden. Nach der galvani­
schen Umverteilung oder Neuverdrahtung kann das 
Gehause 700 zur Bildung einzelner Chipgehause, z. 
B. der oben beschriebenen Chipgehause 400, 500, 
550, 600 vereinzeit werden. Die einzelnen Chipge­
hause konnen weiterhin auf eine Platine montiert wer­
den, z. 8. mittels SMD-Montage. 

[0107] Die Chiptragerstruktur verschiedener Ausrnt1-
rungsforrnen bietet eine optimierte (dicke) Warmeka­
pazitat und kann die gewi.inschten Kriechanforderun­
gen erfOllen. 

[0108] Das Chipgehause gemal?. verschiedenen 
AusfOhrungsformen kombiniert das Vorvergief!.en (d. 
h. das Einkapseiun~isrnaterial der Chiptragerstruk­
tur; z. B. die Vergussmasse) rnit dem Einbetten 
(d. h. die Einkapselungsstruktur Ober dem Chip, z. 
B. das Laminat) und erreicht eine niedrige lnduk­
tivitat, einen niedrigen Drain-Source-Einschaltwider­
stand (Ros(onil, eine optimierte Warmekapazitat und 
kann Hochvolt-Kriechanforderungen erfi.illen. 

[0109] Fig. iO zeigt ein Ablaufdiagrarnm 1000, das 
ein Ve,fahren fi.ir die Herstellung einer Chiptrager­
struktur gemal!. verschiedenen Ausfi.ihrungsfonnen 
darstellt. 

[0110] Bei 1002 karm ein metallischerChiptragerder 
Chiptragerstruktur strukturiert werden. 

[0111] Bei 1004 kann die Chiptra£jerstruktur zumin­
dest teilweise rnit Einkapseiungsmaterial ausgef!Jllt 
werden, wobei die Hauptoberflachen des metalli-
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schen Chlptragers frei von Einkapselungsrnaterial 
bleiben. 

[0112] In verschiedenen Ausfuhrungsformen kann 
der strukturierte metallische Chiptrager einen An­
schlusskamm urnfassen. 

[0113] In verschiedenen Ausfuhrungsformen kann 
das Einkapselungsmaterial eine Vergussrnasse wie 
geflilltes Epoxidharz, z. B. rnlt SiO geflilltes Epoxid­
harz, umfassen. 

[0114] Verschiedene Ausfuhrungsformen der oben 
beschriebenen Chlptragerstruktur gelten analog rnr 
das Verfahren zur Herstellung einer Chiptragerstruk­
tur. 

[0115] Fig. 11 zeigt ein Ablaufdiagramm 1100, das 
ein Verfahren fur die Herstellung eines Chipgehauses 
~iemaf1 verschiedenen Ausfuhrungsformen darstellt. 

[0116] Bei 1102 kann ein metallischer Chiptrager ei­
ner Chiptragerstruktur strukturie1i werden. 

[0117] Bei 1104 kann die Chiptragerstruktur zumin­
dest teilweise mit Einkapselungsmaterial ausgefi.illt 
werden, wobei die Hauptoberflachen des metalli­
schen Chiptragers frei von Einkapselungsmaterial 
bleiben. 

[0118] Bei 1106 kann ein Chip Ober der Chiptrager-­
struktur angeordnet werden. 

[0119] Bei 1108 kann eine Einkapselungsstruktur 
Ober dem Chip gebildet werden, wobei die Einkapse­
lungsstruktur eine elektrisch leitende Umverteilungs­
struktur urnfassen karm. 

[0120] Bei 1110 kann mindestens ein Kontaktpad 
Ober der Einkapselungsstrul,tur gebildet werden, 
urn das zurnindest eine Kontaktpad i.iber die elek­
trisch leitende Urnverteilun~1sstruktur elektrisc~1 an 
den Chip zu koppeln. 

[0121] \/Vahrend die Erfindung insbesondere unter 
Bezugnahrne auf bestimrnte Ausfi.ihrungsformen dar­
gestellt uncl beschrieben wurde, sollte dem Fach­
mann klar sein, dass verschiedene Anderungen an 
Form und Detaiis vorgenommen werden konnen, oh­
ne vom Geist und Urnfang der Erfindung, wie sie in 
den angefi.igten Anspr0chen definiert ist, abzuwei­
chen. Der Umfang der Erfindung wird somit durch dle 
angefugten AnsprOche angegeben, wobei sarntliche 
Andenmgen irn Sinne und innerhalb des Gleichwer­
tigkeitsbereichs der AnsprOche darin eingeschlossen 
sein sollen. 

Patentanspriiche 

1. Chiptra~ierstruktur (200), aufweisend: 

einen strukturierten metailischen Chiptrager (202); 
Einkapselungsrnaterial (204), das die Struktur (200) 
zumindest teilweise ausflillt; 
1Nobei die Hauptoberflachen des rnetallischen Chip­
tragers (202) frei van dem Einkapselungsmaterial 
(204) sind. 

2. Chiptragerstruktur (200) nach Anspruch 1, wobel 
der strukturierte rnetallische C~1iptrager (202) einen 
Anschlusskamm aufweist. 

3. Chiptragerstruktur (200) nach Anspruch 1 oder 
2, wobei das Einkapselungsmaterial (204) Verguss­
masse umfasst 

4. Chiptragerstruktur (200) nach einem der Anspr0-
che 1 bis 3, die als eine Leistungs-Chiptragerstruktur 
(200) aus~iestaltet ist. 

5. Chipgehause (400), aufweisend: 
eine Chiptragerstruktur (200), aufweisend: 
einen strukturierten rnetallischen Chiptrager (202); 
Elnkapselungsmaterlal (204), das die Struktur (200) 
zumindest teilweise ausfi.illt; 
wobei die Hauptoberflachen des metallischen Chip­
tragers (202) frei von dem Einkapselungsrnaterial 
(204) sind; 
einen Ober der Chiptragerstruktur (200) angeordne­
ten Chip (412); und 
eine Ober dem Chip (412) gebildete Einkapselungs­
struktur (420), wobei die Einkapselungsstruktur (420) 
eine elektrisch leitende Umverteilungsstruktur auf­
weist; 
mindestens ein Ober cler E.inkapselun£jSstruktur (420) 
gebildetes Kontaktpad (432); 
wobei das mindestens eine Kontaktpad (432) Ober 
die elektrisch leitende Umverteilungsstruktur elek­
trisc~1 an den Chip (412) gekoppelt ist. 

6. Chipgehause (400) nach Anspruch 5, •,vobei der 
strukturierte metallische Chiptrager (202) einen An­
schlusskarnrn aufweist. 

7. Chlpgehause (400) nach Anspruch 5 oder 6, 
wobei das Einkapselungsmaterial (204) Verguss-­
masse und/oder 
wobei die Einkapselungsstruktur (420) ein Laminat 
umfasst. 

8. Chipgehause (400) nach einem der Anspriiche 
5 bis 7, wobei der Chip (412) frei von dem Einkap­
selungsmaterial (204) ist, das die Struktur zumindest 
teilweise ausfullt. 

9. Chipgehause (400) nach einem der Anspriiche 
5 bis 8, weiterhin aufweisencl: 
Klebstoff zwischen dern Chip (412) und dem struktu­
rierten rnetallischen Chipirager (202), urn den Chip 
(412) an den strukturierten metallischen Chiptrager 
(202) anzukleben; 
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wobei vorzugsweise der Klebstoff ein isolierender 
Klebstoff oder ein elektrisch leitender Klebstoff ist. 

10. Chipgehause (400) nach einem der Anspruche 
5 bis 9, wobe1 c!er strukturierte metallische Chiptra­
ger (202) als eine Leistungs-Chiptragerstruktur (200) 
ausgestaltet isL 

11. Vertahren zur Herstellung einer Chiptrager­
struktur (200); das folgende Schritte aufweist: 
Struldurieren eines metaliischen Chiptragers (202); 
zumlndest teilweises Ausfullen der Struktur mit einem 
Einkapselungsmaterial (204); 
wobei die Hauptobertlachen des metallischen Chip­
tragers (202) frei von dem Einkapselungsmaterial 
(204) bleiben_ 

12_ Verfa~1ren nach Anspruch 1 i, wobei der 
strukturierte metallische Chiptrager (202) einen An­
schlusskamm aufweist. 

13_ Vertahren nach Anspruch 11 oder 12, wobei 
das Einkapselungsmaterial (204) Vergussmasse (z. 
B. gefulltes Epoxic!harz, Fullsto!f: z. B. SiO) umfasst. 

14_ Verfahren zur Herstellung eines Chipgehauses 
(400), das folgende Schritte aufweist: Herstellen ei­
ner Chiptragerstruktur (200), umfassend: 
Strukturieren eines metaliischen Ghiptragers (202); 
zumindest teilweises Ausfullen der Struktur mit einem 
Einkapselungsmaterial (204); 
wobei die Hauptoberflache11 des metallischen Chip­
tragers (202) frei von dem Einkapselungsmaterial 
(204) bleiben; 
Anordnen eines C~1ips (412) Ober der Chiptrager­
struktur (200): 
Bilden einer Einkapselungsstruktur (420) Ober dem 
Chip (412), wobei c!ie Einkapselungsstruktur (420) ei­
ne eiektrisch leitende Umverteilungsstruktur umfasst; 
Bilden mindestens eines Kontaktpads (432) uber der 
Einkapselungsstruktur (420), um das zumindest eine 
Kontaktpad (432) uber die eiektrisch leitende Umver­
teilungsstruktur elektrisch an den Chip (412) zu kop­
peln. 

15. Verfahren nach Anspruch 14, wobei der 
strukturierte metallische Chiptrager (202) einen An­
schlusskamm aufweist. 

16. Verfahren nach Anspruch 14 oder 15, 
wobei das Einkapselungsrnaterial (204) Verguss­
masse umfasst; und/oder 
wobei die Einkapselungsstruktur (420) ein Laminat 
umfasst. 

"17. Verfahren nach einem der Anspruclle 14 bis 16. 
wobei der Chip (412) frei von dem Einkapselungsma­
terial (204) ist, das c!ie Struktur zumindest teilweise 
aus@lt. 

18. Verfahren nach einen der Ansprliche i 4 bis 17, 
weiterhin aufweisend: 
das Bilden von Klebstoff zwischen dern Chip 
(412) und dem strukturierten metallischen Chiptrager 
(202), um den Chip (412) an den strukturierten rne­
tallischen Chiptrager (202) anzukleben; 
wobei vorzugsweise c!er KlebstoH ein isolierender 
Klebstoff oder ein elektrisch leitender Klebstoff ist. 

Es folgen 9 Seiten Zeichnungen 
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1000 
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Strukturieren eines metal!ischen Chiptragers einer 

Chiptragerstruktur 

mindestens teiiweises AusfU!len der Struktur mit 

Einkapselungsmateria!, wobei die Hauptoberflachen des 

metallischen Chiptragers frei von Einkapse!ungsmaterial 

sind 

FIG. 10 
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~1100 

Strukturieren elnes metallischen Chiptragers einer 

Chiptragerstruktur 

mindestens teilweises AusfUlien der Struktur mit 

Einkapselungsmaterial, wobei die Hauptoberflachen des 
1104 

metallischen Chiptragers frei von Einkapselungsmaterial 

sind 
f 

Anordnen eines Chips uber der Chiptragerstruktur 1106 

_) 

Bilden einer Uber dem Chip gebildeten 1108 
Einkapseiungsstruktur, wobei die Einkapselungsstruktur 

eine elektrisch leitende Umverteilungsstruktur aufweist 

Bilden mindestens einer Kontaktinsel uber der 
1110 

Einkapselungsstruktur zur elektrischen Kopplung der 

zumindest einen Kontaktinsel Ober die eiektrisch ieitende 

Umverteilungsstruktur an den Chip 

FIG. 11 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: Otremba 

Serial No.: 14/997,914 

Filed: Jan 18, 2016 
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) 
) PATENT PENDING 
) 
) Examiner: DONOVAN, LINCOLN D 
) 
) Group Art Unit: 2842 

For: Electronic Component and Switch Circuit ) 
) Confirmation No.: 2194 

Attorney's Docket No: 1012-1287 / 2015P51742 US ) 

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

Sir: 

) 

INFORMATION DISCLOSURE STATEMENT 

In accordance with 37 C.F.R. 1.56, counsel wishes to make of record the attached items 
of information for the Examiner's consideration in connection with this application. Also 
enclosed is Form PTO/SB/08a for the Examiner's convenience in making such consideration of 
record. Inclusion herein of any particular item of information is not to be construed as an 
admission that same is prior art. 

The Commissioner is hereby authorized to charge any fees that may be required or 
credit any overpayment to Deposit Account 50-5650. 

Dated: August 3, 2016 

Respectfully submitted, 
Murphy, Bilak & Homiller, PLLC 

/Mark R. Bilak, Reg. No. 47,423/ 

Mark R. Bilak 
Registration No.: 47,423 

1255 Crescent Green, Suite 200 
Cary, NC 27518 

Telephone: (919) 948-3390 
Facsimile: (919) 948-3357 

Page 102 of 179



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

14/997,914 01/18/2016 

57579 
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United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

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

FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE I 
Ralf Otremba 1012-1287 / 2015P51742 US 

CONFIRMATION NO. 2194 

POA ACCEPTANCE LETTER 
MURPHY, BILAK & HOMILLER/INFINEON TECHNOLOGIES 
1255 Crescent Green 11111111111111111 lllll ll]~!l]!~l!~l!~HilHHll 11111111111111111111111 

Suite 200 
CARY, NC 27518 

Date Mailed: 02/16/2016 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 02/04/2016. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/snguyen/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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Approved for use through 11/30/2014. 0MB 0651-0051 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

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

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number 14/997,914 

Filing Date 01-18-2016 

First Named Inventor Ralf Otremba 

Title Electronic Component and Switch Circuit 

Art Unit 2811 

Examiner Name TBD 
Attorney Docket Number 1012-1287 / 2015P51742 US 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Mark R. Bilak, Reg. No. 47,423/ Date (Optional) 

Name Mark R. Bilak Registration 47,423 
Number 

Title (if Applicant is a Patent Practitioner 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) Infineon Technologies Austria AG 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

lvl *Total of 1 forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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FEE $31 O ($155 for small entity) for each additional 0.00 
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FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
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* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. 
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*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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FILING or 
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Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
Ralf Otremba, Kaufbeuren, GERMANY; 
Klaus Schiess, Allensbach, GERMANY; 

Applicant( s) 
Infineon Technologies Austria AG, Villach, AUSTRIA; 

Power of Attorney: None 

Domestic Applications for which benefit is claimed - None. 
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for 
domestic benefit. See 37 CFR 1.76 and 1.78. 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 01/29/2016 
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 14/997,914 

Projected Publication Date: 07/20/2017 

Non-Publication Request: No 

Early Publication Request: No 
Title 

Electronic Component and Switch Circuit 

Preliminary Class 

257 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

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

Attorney Docket Number 1012-1287 / 2015P51742 US 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Electronic Component and Switch Circuit 

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

Secrecy Order 37 CFR 5.2: 

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 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El ~alf I J:ltremba I El 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City ~ufbeuren l1country of Residence i l~E I 

Mailing Address of Inventor: 

Address 1 Deter-Dorfler-Strasse 11 

Address 2 

City I f<aufbeuren I State/Province 11 
Postal Code I ~1600 I Countryi I I°E 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El f<laus I l3chiess I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City ~llensbach IICountry of Residence i l~E I 

Mailing Address of Inventor: 

Address 1 Silvaner Weg 19 

Address 2 

City I J'l.llensbach I State/Province 11 
Postal Code I ~8476 I Countryi I I°E 

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

Correspondence Information: 
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Attorney Docket Number 1012-1287 / 2015P51742 US 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Electronic Component and Switch Circuit 

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

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

Customer Number ,7579 

Email Address official@mbhiplaw.com I I Add Email I I Remove Email I 

Application Information: 

Title of the Invention Electronic Component and Switch Circuit 

Attorney Docket Number 1012-1287 / 2015P51742 US I Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) 1113 I Suggested Figure for Publication (if any) 11 

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

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

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

I 

Publication Information: 
□ 

□ 

Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

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

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and 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 I US Patent Practitioner lo Limited Recognition (37 CFR 11.9) 

Customer Number ~7579 
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Attorney Docket Number 1012-1287 / 2015P51742 US 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Electronic Component and Switch Circuit 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim 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" field blank. 

Prior Application Status I IT I Remove I 
Filing or 371 (c) Date 

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

I I IT I 
Additional Domestic Benefit/National Stage Data may be generated within this form 

I Add I by selecting the Add button. 

Foreign Priority Information: 

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

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

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

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX 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 lime period specified in 37 CFR 1.55(g)(1 ). 

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

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

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 

□ 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. 
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Attorney Docket Number 1012-1287 / 2015P51742 US 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Electronic Component and Switch Circuit 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDXl - Unless box A in subsection 2 (opt-out of authorization) is 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 State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Application Number 

Title of Invention Electronic Component and Switch Circuit 

Applicant Information: 

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

Applicant 11 I Remove I 
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. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

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

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

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I Infineon Technologies Austria AG 

Mailing Address Information For Applicant: 

Address 1 Siemensstrasse 2 

Address 2 

City Villach State/Province 

Country I J'I.T Postal Code 9500 

Phone Number Fax Number 

Email Address 

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

Assignee Information including Non-Applicant Assignee 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. 
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Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Electronic Component and Switch Circuit 

Assignee 11 

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. 

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

Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

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

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b ). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see US PTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature liMark R. Bilak, Reg. No. 47,423/ Date (YYYY-MM-DD) 12016-01-18 

First Name ~ark I Last Name I ~ilak Registration Number 147423 

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

Title of Invention Electronic Component and Switch Circuit 

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 lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

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

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

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 the Freedom of 
Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative 
tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

3 A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom 
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform 
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 
552a(m). 

5. A record related to an 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 PatentCooperationTreaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181) 
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an 
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and 
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of 
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

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

EFSWeb2.2.12 

Page 119 of 179



P11871US/201551742 1 1012-1287 

ELECTRONIC COMPONENT AND SWITCH CIRCUIT 

BACKGROUND 

[0001] An electronic component may include one or more 

semiconductor devices in a package. The package includes 

internal electrical connections from the semiconductor device 

to a substrate or a leadframe which includes outer contacts. 

The outer contacts are used to mount the electronic component 

on a redistribution board, such as a printed circuit board. 

The package may include a housing which covers the 

semiconductor device and the internal electrical connections. 

The housing may include a plastic material, such as epoxy 

resin, and may be formed by a mold process, such as injection 

molding. 

[0002] To date, transistors used in power electronic 

applications have typically been fabricated with silicon (Si) 

semiconductor materials. Common transistor devices for power 

applications include Si CoolMOS®, Si Power MOSFETs, and Si 

Insulated Gate Bipolar Transistors (IGBTs). More recently, 

compound semiconductor devices such as silicon carbide (SiC) 

power devices and Group III-N semiconductor devices, such as 

gallium nitride (GaN) devices, have been considered. These 

devices are now emerging as attractive candidates to carry 

large currents, support high voltages and to provide very low 

on-resistance and fast switching times. The high voltages and 

fast switching times of such devices result in additional 

challenges for package development. 

SUMMARY 

[0003] In an embodiment, an electronic component includes a 

compound semiconductor transistor device having a first 

current electrode, a second current electrode and a control 
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electrode, a die pad, a first lead, a second lead and a third 

lead. The first lead, the second lead and the third lead are 

spaced at a distance from the die pad. The control electrode 

is coupled to the first lead, the first current electrode is 

coupled to the die pad and the second current electrode is 

coupled to the second lead. The third lead is coupled to the 

compound semiconductor transistor device and provides a source 

sensing functionality. 

[0004] In an embodiment, a switch circuit includes a first 

transistor device and a second transistor device. The first 

transistor device includes a compound semiconductor, a first 

current electrode, a second current electrode and a control 

electrode, a die pad, a first lead, a second lead, and a third 

lead, the first lead. The second lead and the third lead are 

spaced at a distance from the die pad. The control electrode 

is coupled to the first lead, the first current electrode is 

coupled to the die pad and the second current electrode is 

coupled to the second lead. The third lead is coupled to the 

transistor device and provides a source sensing functionality. 

The first transistor device has a current path coupled 

serially or antiserially with a current path of the second 

transistor device. 

[0005] In an embodiment, an electronic component includes a 

Group III nitride-based transistor device having a blocking 

voltage capability of at least 400V and a switching frequency 

capability of at least 100 kHz and a housing. The Group III 

nitride-based transistor device includes a first current 

electrode, a second current electrode and a control electrode. 

The control electrode is coupled to a first lead, the first 

current electrode is coupled to a die pad, the second current 

electrode is coupled to a second lead and a third lead is 

coupled to the Group III nitride-based transistor device and 

provides a source sensing functionality. The first lead, the 

Page 121 of 179



P11871US/201551742 3 1012-1287 

second lead and the third lead are spaced at a distance from 

the die pad and lower surfaces of the die pad, of the first 

lead, of the second lead and of the third lead are exposed 

from the housing and provide substantially planar contact 

surfaces. 

[0006] In an embodiment, an electronic component includes 

means for coupling a control electrode of a compound 

semiconductor transistor device to a first lead, means for 

coupling a first current electrode of the compound 

semiconductor transistor device to a die pad, means for 

coupling a second current electrode of the compound 

semiconductor transistor device to a second lead and means for 

providing source sensing at a third lead. 

[0007] Those skilled in the art will recognize additional 

features and advantages upon reading the following detailed 

description, and upon viewing the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The elements of the drawings are not necessarily to 

scale relative to each other. Like reference numerals 

designate corresponding similar parts. The features of the 

various illustrated embodiments can be combined unless they 

exclude each other. Exemplary embodiments are depicted in the 

drawings and are detailed in the description which follows. 

[0009] Fig. la illustrates a plan view of an electronic 

component according to a first embodiment. 

[0010] Fig. lb illustrates a cross-sectional view of the 

electronic component according to the first embodiment. 
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[0011] Fig. 2 illustrates a circuit diagram of a transistor 

with source sense functionality. 

[0012] Fig. 3 illustrates a plan view of an electronic 

component according to a second embodiment. 

[0013] Fig. 4 illustrates a cross-sectional view of an 

electronic component according to a third embodiment. 

[0014] Fig. 5 illustrates a plan view of an electronic 

component according to a fourth embodiment. 

[0015] Fig. 6 illustrates a cross-sectional view of the 

electronic component according to the fourth embodiment. 

[0016] Fig. 7 illustrates a plan view of an electronic 

component according to a fifth embodiment. 

[0017] Fig. Ba illustrates a cross-sectional view of a switch 

circuit including a compound semiconductor device and source 

sense functionality. 

[0018] Fig. 8b illustrates a circuit diagram of a half-bridge 

circuit. 

[0019] Fig. 9 illustrates a plan view of an electronic 

component including a switch circuit with two compound 

semiconductor transistor devices and a source sensing 

functionality. 

[0020] Fig. 10a illustrates a plan view of electronic 

component including a bidirectional switch with source sense 

functionality. 
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[0021] Fig. 10b illustrates a circuit diagram of a 

bidirectional switch with source sense functionality. 

1012-1287 

[0022] Fig. 11 illustrates a cross-sectional view of a switch 

circuit including two compound semiconductor transistor 

devices with source sense functionality and topside cooling. 

DETAILED DESCRIPTION 

[0023] In the following detailed description, reference is 

made to the accompanying drawings, which form a part hereof, 

and in which is shown by way of illustration specific 

embodiments in which the invention may be practiced. In this 

regard, directional terminology, such as "top", "bottom", 

"front", "back", "leading", "trailing", etc., is used with 

reference to the orientation of the figure(s) being described. 

Because components of the embodiments can be positioned in a 

number of different orientations, the directional terminology 

is used for purposes of illustration and is in no way 

limiting. It is to be understood that other embodiments may be 

utilized and structural or logical changes may be made without 

departing from the scope of the present invention. The 

following detailed description, thereof, is not to be taken in 

a limiting sense, and the scope of the present invention is 

defined by the appended claims. 

[0024] A number of exemplary embodiments will be explained 

below. In this case, identical structural features are 

identified by identical or similar reference symbols in the 

figures. In the context of the present description, "lateral" 

or "lateral direction" should be understood to mean a 

direction or extent that runs generally parallel to the 

lateral extent of a semiconductor material or semiconductor 

carrier. The lateral direction thus extends generally parallel 

to these surfaces or sides. In contrast thereto, the term 
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"vertical" or "vertical direction" is understood to mean a 

direction that runs generally perpendicular to these surfaces 

or sides and thus to the lateral direction. The vertical 

direction therefore runs in the thickness direction of the 

semiconductor material or semiconductor carrier. 

[0025] As employed in this specification, when an element such 

as a layer, region or substrate is referred to as being "on" 

or extending "onto" another element, it can be directly on or 

extend directly onto the other element or intervening elements 

may also be present. In contrast, when an element is referred 

to as being "directly on" or extending "directly onto" another 

element, there are no intervening elements present. 

[0026] As employed in this specification, when an element is 

referred to as being "connected" or "coupled" to another 

element, it can be directly connected or coupled to the other 

element or intervening elements may be present. In contrast, 

when an element is referred to as being "directly connected" 

or "directly coupled" to another element, there are no 

intervening elements present. 

[0027] As used herein, a "high-voltage device", such as a 

high-voltage depletion-mode transistor, is an electronic 

device which is optimized for high-voltage switching 

applications. That is, when the transistor is off, it is 

capable of blocking a high voltage of 400 V or higher, about 

600 V or higher, or about 1200 V or higher, and when the 

transistor is on, it has a sufficiently low on-resistance 

(RON) for the application in which it is used, i.e., it 

experiences sufficiently low conduction loss when a 

substantial current passes through the device. A high-voltage 

device can at least be capable of blocking a voltage equal to 

the high-voltage supply or the maximum voltage in the circuit 

for which it is used. A high-voltage device may be capable of 
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blocking 400 V, 600 V, 1200 V, or other suitable blocking 

voltage required by the application. 

[ 0 02 8] As used herein, a "low-voltage device", such as a low­

voltage enhancement-mode transistor, is an electronic device 

which is capable of blocking low voltages, such as between 0 V 

and V1ow, but is not capable of blocking voltages higher than 

V1ow- V1ow may be about 10 V, about 20 V, about 30 V, about 40 

V, or between about 5 V and 50 V, such as between about 10 V 

and 30 V. 

[0029] As used herein, the phrase "Group III-Nitride" refers 

to a compound semiconductor that includes nitrogen (N) and at 

least one Group III element, including aluminum (Al), gallium 

(Ga), indium (In), and boron (B), and including but not 

limited to any of its alloys, such as aluminum gallium nitride 

(AlxGa11-x)N), indium gallium nitride (InyGa11-y)N), aluminum 

indium gallium nitride (AlxinyGa 11-x-y)N), gallium arsenide 

phosphide nitride (GaAsaPbN 11-a-b)), and aluminum indium gallium 

arsenide phosphide nitride (AlxinyGa 11-x-y)ASaPbN 11-a-b)) , for 

example. Aluminum gallium nitride and AlGaN refers to an alloy 

described by the formula AlxGa11-x)N, where 0 < x < 1. 

[0030] Fig. la illustrates a plan view and Fig. lb a cross­

sectional view of an electronic component 20 according to a 

first embodiment. Fig. 2 illustrates a circuit diagram of the 

electronic component 20. 

[0031] The electronic component 20 includes a compound 

semiconductor transistor device 21 which includes a first 

current electrode 22, a second current electrode 23 and a 

control electrode 24. The electronic component 20 further 

includes a die pad 25, a first lead 26, a second lead 27 and a 

third lead 28. The first lead 26, the second lead 27 and the 

third lead 28 are spaced apart from the die pad 25. In the 
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electronic component 20 according to the first embodiment, the 

first lead, 26, the second lead 27, and the third lead 28 are 

arranged adjacent and spaced apart from a single side face 29 

of the die pad 25. However, the arrangement of the leads with 

respect to the die pad may differ. For example, more than 

three leads may be provided and one or more of the leads may 

be arranged on adjacent two or more side faces of die pad 25. 

[0032] As can be seen in the cross-sectional view of Fig. lb, 

the die pad 25 has lower surface 30 which is substantially 

coplanar with the lower surfaces 31 of the leads 26, 27, 28. 

These lower surfaces 30, 31 provide the outer contact surfaces 

of the electronic component 20 and are surface mountable so 

that the electronic component 20 is a surface mountable device 

(SMD). The upper surface 38 of the die pad 25 and the upper 

surfaces 39 of the leads 26, 27, 28 are substantially 

coplanar. The die pad 25, first lead 25, second lead 27 and 

third lead 39 may include a metal such as copper. 

[0033] The compound semiconductor transistor device 21 is a 

lateral device which has a lateral drift path. A first current 

electrode 22, second current electrode 23 and the control 

electrode 24 are arranged on an upper surface 32 of the 

compound semiconductor transistor device 21. 

[0034] The control electrode 24 is coupled to the first lead 

26, the first current electrode 22 is coupled to the die pad 

25, the second current electrode 23 is coupled to the second 

lead 27 and the third lead 28 is coupled to the compound 

semiconductor transistor device 21 and provides a source sense 

functionality. 

[0035] In the embodiment illustrated in Figs la and lb, the 

first current electrode 22 is the source electrode of the 

compound semiconductor device 21 and is electrically coupled 
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to the die pad 25 by a conductive connector 33. The conductive 

connector 33 may the provided by one or more bond wires or a 

contact clip. In this embodiment, the die pad 25 is coupled to 

source so that the lower surface 30 of the die pad 25 provides 

a source contact for the electronic component 20. The second 

current electrode 23 is the drain electrode of the compound 

semiconductor transistor device 21 which is coupled to the 

second lead 27 by a conductive connector 34 which may include 

one or more bond wires or a contact clip. The control 

electrode 24 is a gate electrode which is coupled to the first 

lead 26 by a conductive connector 35 such as a bond wire. 

[0036] In order to provide a source sensing functionality for 

the electronic component 20, a further electrical connection 

is made between the third lead 28 and source of the compound 

semiconductor transistor device 21, for example by a bond wire 

36, electrically coupling the third lead 28 to source of 

compound semiconductor transistor device 21. The first lead 26 

coupled to the gate electrode and the third lead 28 providing 

a source since functionality may be arranged adjacent one 

another and may be arranged on the same or on the opposing 

side of the die pad 25 to the lead 27 coupled to the drain 

electrode. 

[0037] The electronic component 20 may include a housing 37 

which encapsulates the side faces and upper surfaces of the 

die pad 25, the leads 26, 27, 28 and the electrical 

connections 33, 34, 35, 36 between the transistor device 21 

and the upper surface 38 of the die pad 25 and upper surface 

39 of the leads 26, 27, 28. The housing 37 may include an 

epoxy resin, for example. The lower surfaces 30, 31 of the die 

pad 25 and leads 26, 27, 28 are exposed from the housing 37 

and provide contact areas or contact pads for providing an 

electrical connection to the compound semiconductor transistor 

device 21 within the housing 37. In some embodiments, a 
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portion of the leads 26, 27, 28 and die pad 25 may be exposed 

in the side faces of the housing 37. The electronic component 

20 provides a compound semiconductor transistor device 21 in a 

package suitable for use in surface mount technology (SMT). 

[0038] The compound semiconductor transistor device 21 may 

include a blocking voltage capability of at least 400 V and, 

in some embodiments, at least 650 V, and switching frequency 

capability of at least 100 kHz. 

[0039] The compound semiconductor device 21 may be an 

enhancement-mode device. An enhancement mode device has a 

positive threshold voltage which means that it cannot conduct 

current at zero gate voltage and is normally off. 

[0040] In the drawings the leads providing the nodes of the 

circuit are designated with source (S), drain (D), gate (G) 

and source sense ( SS) . 

[0041] Fig. 2 illustrates a circuit diagram of the circuit 

which is provided by the electronic component 20. The circuit 

includes four nodes; source (S), drain (D), gate (G) and 

source sense ( SS) . The source sense node ( SS) is coupled 

directly to the source (S) of the transistor. 

[0042] In some gate driving arrangements, high switching 

speeds of a transistor device can result in a voltage drop 

across a parasitic source inductance which is sufficiently 

high to counteract the driving voltage which may result in 

increased energy loss. The parasitic source inductance is 

excluded from the driver circuitry by the use of the separate 

connection to the source provided. 

[0043] The additional electrical connection between the source 

22 of the transistor device 21 and the lead 28, which is 
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separate from the connection between the source pad 22 and the 

die pad 25, provides the compound semiconductor device 21 and 

electronic component 20 with a source sense functionality 

which may be used as a reference voltage by gate driver 

circuitry to exclude the parasitic source inductance from the 

driver circuit. 

[0044] In some embodiments, such as that illustrated in Fig. 

1, the compound semiconductor transistor device 21 is a 

lateral device which has a lateral drift path. In a lateral 

device, the first current electrode 22, the second current 

electrode 23 and the control electrode 24 are arranged on the 

upper surface 32 of the compound semiconductor transistor 

device 21. The compound semiconductor transistor device 21 may 

include a compound semiconductor such as a Group III nitride­

based transistor device which may be a High Electron Mobility 

Transistor (HEMT). 

[0045] In some embodiments, the compound semiconductor device 

21 may a vertical device having a vertical drift path, in 

which case one of the current electrodes is arranged on lower 

surface of the body of the compound semiconductor transistor 

device and the other current electrode and control electrode 

are arranged on the opposing surface of the compound 

semiconductor transistor device. An example of a compound 

semiconductor transistor device having a vertical drift path 

is silicon carbide-based compound semiconductor transistor 

device. 

[0046] In embodiments in which the compound semiconductor 

transistor device 21 includes a vertical device, a first 

current electrode and the control electrode are arranged on a 

first surface and the second current electrode is arranged on 

the opposing surface. In these embodiments, the second current 
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electrode, typically the drain, is coupled to the die pad by 

mounting the second current electrode onto the die pad. 

[0047] If the compound semiconductor transistor device 21 is a 

lateral device, either one of the two current electrodes, for 

a HEMT source or drain, is electrically coupled to the die pad 

25 by an additional connector extending between current 

electrode on the upper surface of the transistor device and 

the die pad 25. 

[0048] In embodiments, in which the first current electrode, 

such as the source, is coupled to the die pad, the second 

current electrode, such as the drain, is electrically coupled 

to at least one lead arranged adjacent and spaced apart from 

the die pad. However, in other embodiments, the second current 

electrode, such as drain, is electrically coupled to the die 

pad by a connector such as one or more bond wires or a contact 

clip and the source is electrically coupled to a lead which is 

arranged adjacent and spaced apart from the die pad. 

[0049] The electronic component may conform to a JEDEC package 

outline and, in some embodiments, conforms to a TO leadless 

(TOLL) package outline or ThinPak 8 x 8 package outline. Thus, 

a compound semiconductor transistor device may be accommodated 

within a standard package and include a source sense 

functionality. Furthermore, a lateral transistor device, such 

as a gallium nitride-based HEMT may be provided with a JEDEC 

package outline, in particular a TO leadless (TOLL) package 

outline or a ThinPak 8 x 8 package outline with a source sense 

functionality. Consequently, a lateral transistor device may 

be used in place of a vertical transistor device such as a 

CoolMOS® silicon-based transistor device as both types of 

device can be provided with the same package outline. 
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[0050] The selection of the current electrode which is 

electrically coupled to the die pad may be carried out 

depending on the position of the electronic component in an 

application such as a switch circuit. For example, if the 

electronic component is to provide the low side switch of a 

half bridge circuit, the drain electrode may be coupled to the 

die pad, whereas if the electronic component is to provide the 

high side switch of a half bridge circuit, the source 

electrode may be coupled to the die pad. This combination 

enables the two die pads to be mounted on, and electrically 

coupled to, a common conductive trace and form the output node 

of the half bridge circuit. 

[0051] In some embodiments, a half-bridge circuit may be 

provided by a single electronic component including two 

transistor devices and a source sense functionality by 

mounting both transistor devices on a single die pad and 

coupling the drain of the transistor device providing low side 

switch and the source of the transistor device providing the 

high side switch to the die pad. 

[0052] In embodiments in which a contact clip is used to 

coupled one of the current electrodes is coupled to the die 

pad or a lead, the entire contact clip may be encapsulated by 

the housing or a portion, such as the upper surface, may be 

exposed from the encapsulation material and form a portion of 

the upper surface of the electronic component. The exposed 

region of the contacts clip may be used as cooling surface on 

to which an additional heat dissipation device such as a heat 

sink may be mounted. This exposed region of the contact clip 

may be used to provide top side cooling for the electronic 

component. 

[0053] The electronic component according to one any one of 

these embodiments may be used as part of a switch circuit 
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including two transistor devices. Each transistor device has a 

current path and the current path of the first transistor 

device may be coupled serially or antiserially with the 

current path of the second transistor device. 

[0054] For example, if the switch circuit is a half bridge 

circuit or a cascode, the current path of the first transistor 

device is coupled in series with the current path of the 

second transistor device. If both transistor devices include a 

High Electron Mobility Transistor (HEMT), the drain of the 

first transistor device is coupled with source of the second 

transistor device so that the current paths are coupled 

serially. 

[0055] If the switch circuit is a bidirectional switch, the 

current path of the first transistor device is coupled 

antiserially with the current path of the second transistor 

device. If both transistor devices include a High Electron 

Mobility Transistor (HEMT), the source of the first transistor 

device is coupled to source of the second transistor device so 

that the current paths are coupled antiserially. 

[0056] Fig. 3 illustrates a plan view of an electronic 

component 40 according to a second embodiment. The electronic 

component 40 includes a compound semiconductor transistor 

device 41 which, in this particular embodiment, is a Group 

III-nitride based High Electron Mobility Transistor (HEMT). 

The electronic component 40 includes a package 42 having a 

ThinPak 8 x 8 package outline. 

[0057] The package 42 includes a die pad 43 having an L-shaped 

form which extends on one side face 44 to provide two 

substantially parallel leads 45, 46 and forms a cutaway 47 in 

which two further leads 48, 49 are arranged. The further leads 

48, 49 are spaced apart at a distance form the side face 44 of 
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the die pad 43 and are arranged in a row adjacent the lead 46. 

On the opposing side 50 of die pad 43, the package 42 includes 

four leads 51, 52, 53, 54 which are electrically coupled by a 

bar 56 extending substantially parallel and spaced apart form 

the side face 50 of the die pad 43. The lower surfaces of the 

leads are 45, 46, 48, 49, 51, 52, 53, 54 arranged at two 

opposing sides of the electronic component 40 and provide 

surface mountable contact pads. The lower surface of the die 

pad 43 is substantially parallel with the lower surfaces of 

the leads and also provides a surface mountable contact pad 

for the electronic component 40. 

[0058] The compound semiconductor transistor device 41 

includes a Group III nitride-based HEMT which is a lateral 

transistor device. The HEMT 41 includes a source pad 57, a 

drain pad 58 and a gate pad 59 arranged on its upper surface 

60. The source pad 57 is electrically coupled to the die pad 

43 and the leads 45, 46 by a plurality of bond wires 61 

extending between the source pad 57 and the upper surface 62 

of the die pad 43. The drain pad 58 is electrically coupled to 

the bar 56 and four leads 51, 52, 53, 54 arranged on the 

opposing side 50 of the die pad 43 by a plurality of bond 

wires 63. The gate pad 59 is electrically coupled to the lead 

49 arranged adjacent the side face 44 of the die pad 43 by the 

board wire 64. The electronic component 40 includes a source 

sense functionality on lead 48 which is arranged between the 

source leads 45, 46 and the gate lead 49. 

[0059] The lead 48 is electrically coupled to source of the 

compound semiconductor device 41 by an additional electrical 

connection 66 extending between the lead 48 and source, which 

is separate and spaced apart from the leads 45, 46 coupled to 

the die pad 43 which is coupled to source. 
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[0060] This additional electrical connection 66 to the source 

of the transistor device 41 has a smaller inductance than the 

electrical connection provided by the bond wires 61 between 

the source pad 57 and the leads 45, 46. Thus the lead 48 

provides the compound semiconductor device 21 with a source 

sense functionality which may be used by a driver chip as a 

reference voltage which is free from a parasitic source 

inductance. 

[0061] The electronic component 40 also includes a housing 

material, such as an epoxy resin, which is indicated 

schematically in Fig. 3 by the dashed line 67. The housing 

material covers the upper surfaces of the die pad 43, the 

leads, the transistor device 41 and the bond wires 61, 63, 64 

and 66. In this embodiment, the upper surface of the 

electronic component 40 is formed by the material of the 

housing. 

[0062] Fig. 4 illustrates a cross-sectional view of an 

electronic component 70 according to a third embodiment. The 

electronic component 70 includes a HEMT 41 arranged in a 

package 42 having a ThinPak 8 x 8 package outline as in the 

second embodiment. 

[0063] The electronic component 70, therefore, includes a die 

pad 43, and leads arranged adjacent two opposing sides of the 

die pad 43 of which a drain lead 51 and the source lead 45 

which extends from the die pad 43 can be seen in the cross­

sectional view of Fig. 4. The electronic component 70 also 

includes a HEMT 41 which is mounted on the upper surface 62 of 

the die pad 43. As in the embodiment illustrated in Fig. 3, 

the drain pad 58 is electrically coupled to the lead 51 by 

bond wires 63. The gate pad 59 is electrically coupled to a 

gate lead and a source sense functionality is provided by a 

bond wire 66 extending to a further lead. The gate lead and 
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the further lead are spaced apart from the die pad 43 and 

cannot be seen in the cross-sectional view of Fig. 4. 

[0064] The electronic component 70 differs from the electronic 

component 40 of the second embodiment in the form and 

arrangement of the electrical connection between the source 

pad 57 of the transistor device 41 and the die pad 43. In the 

electronic component 70 according to the third embodiment, the 

electrical connection is provided by a contact clip 71 which 

extends from the source pad 57 on the upper surface 60 of the 

HEMT 41 and the upper surface 62 of the die pad 43. 

[0065] The contact clip 71 is provided by a metallic plate 

which is bent into an arched form having planar portions at 

the two distal ends. A first distal end is mounted on, and 

electrically coupled to, the upper surface 62 of the die pad 

45 and a second distal end is mounted on, and electrically 

coupled to the source pad 57. In this embodiment, an uppermost 

portion 72 of the arch of the contact clip 71 is exposed in 

the upper surface 73 of the housing 67. Thus the exposed 

surface 72 of the contact clip 71 may be used for topside 

cooling. In other embodiments, the upper surface 73 of the 

contact clip 71 may be encapsulated by, and positioned within, 

the housing 67. 

[0066] The connection between the drain pad 51 and bar 56 

which is coupled to the leads 51, 52, 53, 54 may also be 

provided by a contact clip in place of the plurality of bond 

wires. A contact clip for the drain pad may also be embedded 

entirely within or partially exposed from the housing. 

[0067] Fig. 5 illustrates a plan view and Fig. 6 a cross­

sectional view of an electronic component 80 according to a 

fourth embodiment. The electronic component 80 includes a 

package 81 which, in this embodiment, conforms to a TO 
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leadless (TOLL) package outline and a compound semiconductor 

transistor device 82. In this particular embodiment, the 

compound semiconductor transistor device 82 is a lateral 

device including a source pad 83, a drain pad 84 and a gate 

pad 85 on its upper surface 86. The lower surface of the 

compound semiconductor transistor device 82 is mounted on the 

upper surface 87 of a die pad 88. 

[0068] The die pad 88 is substantially rectangular with a 

cutaway region 89 in one corner. Two leads 90, 91 are arranged 

in this cutaway region which are spaced apart from side faces 

92 of the die pad 88 forming the cutaway portion 89. The die 

pad 88 extends into six protruding portions 93 providing leads 

having a width substantially the same as the width of the 

leads 90, 91 which are arranged adjacent and substantially 

coplanar with the leads 90, 91. On the opposing side 94 of the 

die pad 88, the electronic component 80 includes a lead 95 

having an elongate strip type shape which is spaced apart from 

the side face 96 of the die pad 88 and which has a length 

which is substantially the same as the long side of the 

rectangular die pad 88. The leads 90, 91, 95 and die pad 88 

form part of a leadframe 97 of the electronic component 80. 

The leadframe 97 may include a metal such as copper. The leads 

90, 91, 95 and die pad 88 may have substantially the same 

thickness so that the upper surfaces and lower surfaces are 

substantially coplanar. 

[0069] The compound semiconductor transistor device 82 is 

mounted on the upper surface 87 of the die pad 88. The source 

pad 83 is electrically coupled to the die pad 88 and the leads 

93 by a plurality of bond wires 98 extending between the 

source pad 83 and the upper surface 87 of the die pad 88. The 

drain pad 84 is electrically coupled to the elongate lead 95 

on the opposing side 94 of the die pad 88 by a contact clip 

99. 
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[0070] The contact clip 99 has the form of a metallic plate 

which is bent into an arched form having planar portions at 

the two distal ends. A first distal end is mounted on, and 

electrically coupled to, the drain pad 84 and a second distal 

end is mounted on, and electrically coupled to, the upper 

surface 100 of the elongate lead 95. 

[0071] The gate pad 85 is electrically coupled to the lead 91 

by a bond wire 101. The electronic component 80 has a source 

sense functionality which is accessible by the lead 90. The 

source sense lead 90 is arranged between the gate lead 91 and 

the protruding regions of the die pad 88 forming the source 

leads 93. The source sense lead (SS) 90 is electrically 

coupled to the source pad 83 by a bond wire 102. 

[0072] The electronic component 80 also includes a plastic 

housing compound 104 in which the upper surface 87 of the die 

pad 88 and upper surfaces of the leads 90, 91, 96, the 

compound semiconductor transistor device 82 and the bond wires 

98, 101, 102 are embedded. In a cross-sectional view of Fig. 

5, it can be seen that in this particular embodiment, the 

contact clip 99 electrically coupling the drain pad 84 to the 

lead 95 is embedded within the plastic compound 104. 

[0073] The lower surfaces 105 of the die pad 88, leads 90, 91, 

95 and protruding portions 93 of the die pad 88 remain free of 

the plastic housing compound 104 and provide outer contact 

surfaces of the electronic component 80. The lower surfaces 

105 are substantially coplanar with the lower surface 106 of 

the plastic housing compound 104. The plastic housing compound 

104 also extends over side faces 92, 95, 106 of the die pad 88 

and leads 90, 91, 96. 
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[0074] In some embodiments, the upper surface 103 of the 

contact clip 99 remains uncovered by the plastic housing 

composition 104 and forms a portion of the upper surface of 

the electronic component 80. In these embodiments, the 

electronic component 80 includes metallic portions on two 

opposing surfaces. The exposed metallic portion of contact 

clip may be used as an electrical connection, but may also be 

used to assist cooling of the compound semiconductor 

transistor device 82 and the electronic component 80 since 

heat can be more effectively dissipated from the exposed 

metallic portions than from the plastic housing composition 

104. To assist cooling of electronic component 80, a further 

heatsink or cooling mechanism may be mounted on be exposed 

portion of the contact clip. 

[0075] Fig. 7 illustrates a plan view of an electronic 

component 110 according to a fifth embodiment. The electronic 

component 110 includes a compound semiconductor device 111 and 

a leadframe 112 including a die pad 113 and a plurality of 

leads 114 arranged on two opposing sides 115, 116 of the die 

pad 113. Four leads 117 extend from the die pad 113 on the 

first side 115 and a further four leads 118 are arranged 

adjacent and spaced apart from the opposing side 116 of the 

die pad 113. Two of the four leads 118 are coupled together by 

a connector strip 119. Two leads 120, 121 are arranged 

adjacent the connector strip 119 such that the four leads 118 

are arranged in a row and substantially parallel to one 

another. 

[0076] The compound semiconductor device 111 is a transistor 

device which, in this embodiment, is a lateral transistor 

device having a source pad 122, a drain pad 123 and a gate pad 

124 on its upper surface 125. The compound semiconductor 

device 111 is mounted on the upper surface 126 of the die pad 

113. 
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[0077] In this embodiment, the drain pad 123 is electrically 

coupled to the die pad 113 by a plurality of bond wires 127. 

The source pad 122 is electrically coupled to the connector 

strip 119 by a plurality of bond wires 128 and the gate pad 

124 is electrically coupled to the lead 121 by a bond wire 

129. The electronic component 111 also includes a source sense 

function on the lead 120 which is arranged between the gate 

lead 121 and the connector strip 119. The source sense lead 

120 is electrically coupled to source of the lateral 

transistor device by the bond wire 130. The source sense lead 

functionality is provided by a connection separate from the 

connection between the source pad 122 and the connector strip 

119. 

[0078] The die pad 113 and the leads 117, 118 include copper 

and have substantially the same thickness such that the upper 

surfaces of the die pad 113 and the leads 117, 118 are 

substantially coplanar and the lower surfaces of the leads 

117, 118 and the die pad 113 are substantially coplanar. The 

electronic component 110 further includes a plastic housing 

composition indicated with the dashed line 131. The plastic 

housing composition covers the upper surfaces of the die pad 

113 and leads 117, 118, the compound semiconductor device 111 

and the bond wires 127, 128, 129, 130 and leaves the lower 

surfaces of the die pad 113 and leads 117, 118 exposed from 

the plastic composition. In some embodiments, the distal ends 

of the leads may also be exposed from the plastic housing 

composition in the side faces of the plastic housing 

composition. 

[0079] In the case of a vertical transistor device such as a 

SiC-based transistor device, the device includes a current 

electrode on two opposing major surfaces. Therefore, one of 

the current electrodes, typically the drain, is mounted on 
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and, electrically coupled to, the die pad by the mounting 

connection. An additional electrical connector such as a bond 

wire or a contact clip is not required for this connection. 

The second current electrode, typically the source, is 

arranged on the upper surface and is electrically coupled to a 

lead spaced apart from the die pad by an additional electrical 

connector such as one or more bond wires or a contact clip. 

[0080] In case of a lateral transistor device, either one of 

the current electrodes, that is either the source or the drain 

may be electrically coupled to the die pad using an additional 

connector extending from the upper surface of the transistor 

device to the upper surface of the die pad. This additional 

electrical connector may be provided by one or more bond 

wires, a contact clip or a metallic ribbon for example. In 

some embodiments, the additional electrical connector is 

embedded within the housing of the electronic component and is 

electrically accessible only by the lower surface of the die 

pad. In other embodiments, particularly for embodiments in 

which the electrical connector includes a contact clip, a 

portion of the contact clip may be exposed from the housing 

and provide a surface which may be electrically coupled to an 

external circuit or may be coupled to an additional heat sink 

and used for topside cooling. 

[0081] In some embodiments, both current electrodes, that is 

both source and drain, may be coupled to the leadframe using a 

contact clip. The bond wire electrically coupling the gate to 

the gate electrode and the bond wire providing the source of 

function may have smaller diameter and/or different 

composition than that of any bond wires used to electrically 

couple the current electrode to a lead or a die pad. 

[0082] The electronic component according to any one of the 

embodiments described herein includes a compound semiconductor 
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transistor device housed within a SMD package and includes a 

source sense functionality. One or more of these components 

may be used in a variety of applications such as a switch 

circuit or subcircuit of a switch circuit. Examples of switch 

circuits include half bridge configurations, cascode 

configurations or bidirectional switch. In these switch 

circuits, the first transistor device has a current path 

coupled in series with a current path of the second transistor 

device. 

[0083] Fig. Ba illustrates a cross-sectional view of a switch 

circuit 140 including an electronic component 141 with a 

compound semiconductor transistor device 142 and a source 

sense functionality 143. A circuit diagram of the switch 

circuit is illustrated in Fig. 8b. 

[0084] The switch circuit 140 is a half bridge circuit in 

which the electronic component 141 includes a silicon carbide­

based transistor device 141 which forms the Low Side Switch 

(LSS) of the half bridge circuit. As discussed above, silicon 

carbide-based transistor devices are vertical transistor 

devices and include current electrodes on two opposing major 

surfaces. As is illustrated in Fig. Ba, the drain electrode 

144 is arranged on the lower surface 145 and the source 

electrode 146 and gate electrode 147 are arranged on the upper 

surface 148. The drain electrode 144 is mounted on, and 

electrically coupled to, a die pad 149 (Dl) of the electronic 

component 140. The gate electrode 147 and the source electrode 

146 are electrically coupled to two separate leads (Sl) (Gl) 

not visible in the schematic cross-sectional view of Fig. Ba 

The electronic component 141 includes a source sense 

functionality 143 provided by an additional electrical 

connection between the source 146 and a lead 150 (SS) which is 

separate from the source connection. 
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[0085] The half bridge circuit includes a second electronic 

component 151 providing the High Side Switch (HSS). In this 

embodiment, the electronic component 151 includes a compound 

semiconductor transistor device 152 in the form of a gallium 

nitride-based lateral transistor device having a drain pad 

153, a source pad 154 and a gate pad 155 on the upper surface 

156 of the compound semiconductor transistor device 152. The 

drain pad 153 is electrically coupled to a lead 157 (D2) 

spaced apart from a die pad 158. The source pad 154 is 

electrically coupled to the die pad 158 (S2) and the gate 155 

is electrically coupled to lead (G2) which is not visible in 

the cross-sectional view Fig. Ba and which is arranged 

adjacent and spaced apart from the die pad 158. The half 

bridge circuit is formed by mounting die pad 158 of the 

electronic component 151 and the die pad 149 of the electronic 

component 141 on a common conductive trace 159 to electrically 

couple the drain pad 144 of the transistor device 141 to the 

source pad 156 of the second transistor device 151 and, 

therefore, the drain Dl of the Low Side Switch to the source 

(S2) of the High Side Switch. The conductive trace 159 may be 

part of a redistribution board 160. 

[0086] The second transistor device 151 may also include a 

source sense functionality 161, but providing a second 

connection to the source pad 154 which is separate from the 

connection between the source pad 154 and the die pad 158. 

[0087] In some embodiments, the Low Side Switch of the half 

bridge circuit may be provided by a silicon-based transistor 

device. In some embodiments, both of the Low Side Switch and 

the High Side Switch of the half bridge circuit may be 

provided by compound semiconductor devices and, in some 

embodiments, by gallium nitride-based transistor devices. 
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[0088] The semiconductor material of the transistor device for 

the low side switch may be selected depending on the duty 

cycle. If the duty cycle is around 50%/50% between the High 

Side Switch and the Low Side Switch, a gallium nitride-based 

transistor device may be used for the Low Side Switch. For a 

duty cycle of 90%/10%, a silicon-based, silicon carbide-based 

or gallium nitride-based transistor device may be used for the 

Low Side Switch. At ratios of grater than 2 : 1, a gallium 

nitride-based transistor device is typically used. 

[0089] In some embodiments, a switch circuit may be provided 

by single electronic component. 

[0090] Fig. 9 illustrates a plan view of an electronic 

component 170 providing a switch circuit 171 including two 

compound semiconductor transistor devices 172, 173. The switch 

circuit 171 is a half bridge circuit. 

[0091] The electronic component 170 includes a leadframe 174 

including a die pad 175 and a plurality of leads 176 arranged 

on two opposing sides of the die pad 175. The electronic 

component 170 includes eight contact surfaces provided by 

lower surfaces of the plurality of leads 176 and a contact 

surface provided by the lower surface of the die pad 175. 

[0092] Four leads 177 178, 179 and 180 are arranged adjacent 

and spaced apart from a first side 181 of the die pad 175. Two 

leads 177, 178 are coupled together by a connector strip. The 

leadframe 171 includes a similar arrangement on the opposing 

side 182 of the die pad 175 and includes four leads 183, 184 

185 186 arranged adjacent and spaced part from the side 182 of 

the die pad 175. Two of the leads 183, 184 are coupled 

together by a connector strip. 
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[0093] The two transistor devices 172, 173 are mounted on an 

upper surface 187 of the die pad 175. In this embodiment, the 

first transistor device 172 provides the Low Side Switch and 

the second semiconductor device 173 the High Side Switch of 

the half bridge circuit. The transistor devices 172, 173 may 

be Group III nitride based High Electron Mobility Transistors, 

for example. 

[0094] The first transistor device 172 includes a source pad 

188, a drain pad 189, a gate pad 190 and a source sensing pad 

191 arranged on its upper surface 192. The source pad 188 is 

electrically coupled to the leads 177, 178 by one or more bond 

wires 193. The source sensing pad 191 is electrically coupled 

to the lead 179 by a bond wire 194 and the gate pad 190 is 

electrically coupled to the outermost lead 186 on first side 

181 of the die pad 175 by the bond wire 195. The drain pad 189 

is electrically coupled to the die pad 175 by a plurality of 

bond wires 196. 

[0095] The second compound semiconductor transistor device 173 

also includes a source pad 196, a drain pad 197, a gate pad 

198 and a source sensing pad 199 on its upper surface 200. The 

drain pad 197 is electrically coupled to the leads 183, 184 by 

a plurality of bond wires 202. The gate pad 198 is 

electrically coupled to the outermost lead 186 by a bond wire 

203 and the source pad 199 is electrically coupled to the lead 

185 by bond wire 204. The source pad 196 is electrically 

coupled to the die pad 175 and, therefore, to the drain of the 

first compound semiconductor transistor device 172 by a 

plurality of bond wires 201. 

[0096] The electronic component 170 provides a switch circuit 

having a half bridge configuration in which a source sense 

function is provided for both the first compound semiconductor 

transistor device 172 providing the Low Side Switch of the 
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half bridge circuit and for the second compound semiconductor 

device 173 providing High Side Switch of the half bridge 

circuit. The electrical connection between the drain of the 

Low Side Switch and source of the High Side Switch is provided 

by the die pad 175 on which both transistor devices 172, 173 

are mounted and to which the drain pad 189 of the first 

transistor device 172 and the source pad 196 of the second 

transistor device 173 are electrically coupled by their 

respective plurality of bond wires 196, 201. 

[0097] The electrical connections are not limited to bond 

wires and one or more of the pluralities of bond wires may be 

replaced by a contact clip, for example. The electronic 

component 170 provides outer contact surfaces arranged 

substantially underneath the lead frame 171 and the housing. 

The position of the housing is indicated by a dashed line in 

Fig. 9. The electronic component 170 provides a surface mount 

device (SMD) including a half bridge circuit provided by two 

compound semiconductor transistor devices 172, 173 and a 

source sense function 179, 185 for both the Low Side Switch 

and the High Side Switch of the half bridge circuit. The node 

of the half bridge circuit may be electrically accessed by the 

contact surface provided by the lower surface of the die pad 

175. 

[0098] The footprint of the electronic component 170 may 

conform to a ThinPak 8 x 8 package footprint. 

[0099] Fig. 10a illustrates a plan view of an electronic 

component 210 providing a bidirectional switch circuit 211 

including two compound semiconductor transistor devices 212, 

213 and a lead frame 171. Fig. 10b illustrates a circuit 

diagram of the bidirectional switch circuit 211. 
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[0100] The leadframe 171 has the same configuration as that 

illustrated in Fig. 9 and includes a die pad 175 and leads 

177, 178, 179, 180 arranged adjacent and spaced apart from the 

first side 181 of the die pad 175 and leads 183, 184, 185, 186 

arranged adjacent and spaced apart from the opposing side 182 

of the die pad 175. The compound semiconductor devices 212, 

213 each include a Group III nitride-based High Electron 

Mobility Transistor. The first compound semiconductor 

transistor device 212 includes a source pad 214, a drain pad 

215, a gate pad 216 and a source sense pad 217 arranged on its 

upper surface 218. The second compound semiconductor 

transistor device 213 also includes a source pad 219, a drain 

pad 220, a gate pad 221 and a source sense pad 222 on its 

upper surface 223. 

[0101] A bidirectional switch circuit is formed by 

electrically coupling the drain pad 215 of the first compound 

semiconductor transistor device 212 to leads 183, 184 (Dl) by 

a plurality of bond wires 225, the gate pad 216 to lead 186 

(Gl) by bond wire 226, the source pad 214 (S1) of the first 

compound semiconductor transistor device 212 to the source pad 

219 (S2) of the second compound semiconductor transistor 

device 213 by a plurality of bond wires 227. The drain pad 220 

of the second compound semiconductor transistor device 213 is 

electrically coupled to leads 177, 178 (D2) by a plurality of 

bond wires 228 and the gate pad 221 is coupled to the lead 180 

(G2) by bond wire 229. The drain pad 215 of the first compound 

semiconductor transistor device 212 is electrically coupled to 

that die pad 175 (Dl) by one or more bond wires 232. The lower 

surfaces of the leads 177, 178, 179, 180, 183, 184, 185, 186 

and die pad 175 provides contact surfaces for the electronic 

component 210. 

[0102] A source sense functionality is provided for each of 

the compound semiconductor transistor devices 212, 213 of the 
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bidirectional switch 211. The lead 185 (SSl) is electrically 

coupled to source of the first compound semiconductor 

transistor device 212 by bond wire 233. The lead 179 (SS2) is 

electrically coupled to source of the second compound 

semiconductor transistor device 213 by the bond wire 231. The 

source sense leads 179, 185 are arranged between the 

respective drain lead 183, 184; 177; 178 and gate lead 188; 

186. The electronic component 210 may have a footprint 234 

conforming to a ThinPak 8 x 8 footprint. 

[0103] Fig. 11 illustrates a cross-sectional view of a switch 

circuit 240 including two electronic components 241, 242 

coupled to provide a half bridge circuit. The first electronic 

component 241 includes a compound semiconductor transistor 

device 243 with a source sense function 244. The first 

electronic component 241 provides the Low Side Switch of the 

half bridge circuit. The electronic component 242 also 

includes a second compound semiconductor transistor device 245 

including a source sense function 246. The second component 

semiconductor device 245 provides the High Side Switch of the 

half bridge circuit. The switch circuit 240 includes topside 

cooling of both the source Sl of the first electronic 

component 241 providing the Low Side Switch of the half bridge 

circuit and the drain D2 of the second electronic component 

243 providing the High Side Switch 241. 

[0104] The first compound semiconductor device 243 and the 

second compound semiconductor device 245 are lateral 

transistor devices with a source pad, drain pad, gate pad on 

their upper surface. The first compound semiconductor device 

243 and the second compound semiconductor device 245 may be 

gallium nitride-based High Electron Mobility devices. 

[0105] The source 247 of the first compound semiconductor 

device 243 is electrically coupled to the die pad 248 of the 
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electronic component 202 by contact clip 249 which has a 

portion 250 which is exposed in an upper surface 251 of the 

electronic component housing 252 of the electronic component 

242. The drain 253 of the second compound semiconductor 

transistor device 245 providing the High Side Switch is 

electrically coupled to die pad 254 of the second electronic 

component 241 by a contact clip 255 which has a portion 256 

exposed from the housing 257 in the upper surface 258 of the 

housing 257. 

[0106] These exposed portions 250, 256 of the contact clips 

249, 255, respectively, may be used to provide topside cooling 

of the of the half bridge circuit using a common heat 

dissipator 259 which may be mounted on the upper surfaces of 

the electronic components 241, 242 and thermally coupled to 

the exposed portions of the contact clips. 

[0107] The half bridge circuit may be formed by electric 

coupling the drain Dl of the Low Side Switch to the source S2 

of the High Side Switch using conductive traces of the 

rewiring substrate on which the electronic components 241, 242 

mounted. 

[0108] A compound semiconductor transistor device, such as a 

lateral gallium nitride-based HEMT, may be arranged in a 

package having a SMD outline and the package include a source 

sense functionality. One of the current electrodes, i.e. the 

source or the drain, of the lateral transistor device is 

coupled to the die pad and a source sense connection is 

provided by a second connection from the source to a lead 

spaced apart from the die pad which is separate from the 

connection providing the source node of the lateral transistor 

device. The transistor device may have a blocking voltage 

capability of at least 400V and a switching frequency 
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capability of at least 100 kHz. The package may conform to a 

standard SMD package outline or footprint. 

[0109] Spatially relative terms such as "under", "below", 

"lower", "over", "upper" and the like are used for ease of 

description to explain the positioning of one element relative 

to a second element. These terms are intended to encompass 

different orientations of the device in addition to different 

orientations than those depicted in the figures. Further, 

terms such as "first", "second", and the like, are also used 

to describe various elements, regions, sections, etc. and are 

also not intended to be limiting. Like terms refer to like 

elements throughout the description. 

[0110] As used herein, the terms "having", "containing", 

"including", "comprising" and the like are open ended terms 

that indicate the presence of stated elements or features, but 

do not preclude additional elements or features. The articles 

"a", "an" and "the" are intended to include the plural as well 

as the singular, unless the context clearly indicates 

otherwise. It is to be understood that the features of the 

various embodiments described herein may be combined with each 

other, unless specifically noted otherwise. 

[0111] Although specific embodiments have been illustrated and 

described herein, it will be appreciated by those of ordinary 

skill in the art that a variety of alternate and/or equivalent 

implementations may be substituted for the specific 

embodiments shown and described without departing from the 

scope of the present invention. This application is intended 

to cover any adaptations or variations of the specific 

embodiments discussed herein. Therefore, it is intended that 

this invention be limited only by the claims and the 

equivalents thereof. 
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CLAIMS 

What is claimed is: 

1. An electronic component, comprising: 

a compound semiconductor transistor device comprising 

a first current electrode, a second current electrode and 

a control electrode; 

a die pad; and 

a first lead, a second lead and a third lead, 

wherein the first lead, the second lead and the third 

lead are spaced at a distance from the die pad, 

wherein the control electrode is coupled to the first 

lead, the first current electrode is coupled to the die 

pad, the second current electrode is coupled to the second 

lead and the third lead is coupled to the compound 

semiconductor transistor device and provides a source 

sensing functionality. 

2. The electronic component of claim 1, wherein the compound 

semiconductor transistor device is one of a SiC transistor 

device, a III-V compound semiconductor transistor device 

and a Group III-nitride transistor device. 

3. The electronic component of claim 1, wherein the compound 

semiconductor transistor device has a blocking voltage 

capability of at least 400V and a switching frequency 

capability of at least 100 kHz. 

4. The electronic component of claim 1, further comprising a 

housing, wherein lower surfaces of the die pad, the first 

lead, the second lead and the third lead are exposed from 

the housing and provide substantially planar contact 

surfaces. 
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5. The electronic component of claim 1, wherein the compound 

semiconductor transistor device is a lateral transistor 

device and a drain or a source of the compound 

semiconductor transistor device is coupled to the die pad. 

6. The electronic component of claim 1, wherein the compound 

semiconductor device is a vertical transistor device and a 

drain of the compound semiconductor transistor device is 

coupled to the die pad. 

7. The electronic component of claim 1, wherein the first 

current electrode is coupled to the die pad by a plurality 

of bond wires or a contact clip. 

8. The electronic component of claim 1, wherein the second 

current electrode is coupled to the second lead by a 

plurality of bond wires or a contact clip. 

9. The electronic component of claim 4, wherein the first 

current electrode is coupled to the die pad by a contact 

clip and a portion of the contact clip is exposed from the 

upper surface of the housing. 

10. The electronic component of claim 4, wherein the second 

current electrode is coupled to the second lead by a 

contact clip and a portion of the contact clip is exposed 

from the upper surface of the housing. 

11. The electronic component of claim 1, wherein the 

electronic component conforms to a TO leadless package 

outline or a ThinPAK8x8 package outline. 
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12. A switch circuit, comprising: 

a first transistor device comprising a compound 

semiconductor, a first current electrode, a second current 

electrode and a control electrode, a die pad, a first 

lead, a second lead, and a third lead, the first lead, the 

second lead and the third lead being spaced at a distance 

from the die pad, wherein the control electrode is coupled 

to the first lead, the first current electrode is coupled 

to the die pad, the second current electrode is coupled to 

the second lead and the third lead is coupled to the 

transistor device and provides a source sensing 

functionality; and 

a second transistor device, 

wherein the first transistor device has a current path 

coupled serially or antiserially with a current path of 

the second transistor device. 

13. The switch circuit of claim 12, wherein a drain of the 

first transistor device and a source of the second 

transistor device are coupled to a common die pad. 

14. The switch circuit of claim 12, wherein the first 

transistor device is housed in a package comprising a 

first die pad coupled to a drain of the first transistor 

device and the second transistor device is housed in a 

package comprising a second die pad coupled to a source of 

the second transistor device. 

15. The switch circuit of claim 14, wherein the first die pad 

and the second die pad are mounted on a common conductive 

layer. 

16. The switch circuit of claim 12, wherein a first contact 

clip is coupled to one of a source and a drain of the 

first transistor device and a second contact clip is 
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coupled to the other one of a source and a drain of the 

second transistor device, wherein the first contact clip 

and the second contact clip are at least partially 

uncovered. 

17. The switch circuit of claim 16, wherein the first contact 

clip and the second contact clip are coupled to a common 

heat dissipation member. 

18. The switch circuit of claim 12, wherein a source of the 

first transistor device is coupled to a source of the 

second transistor device. 

19. An electronic component, comprising: 

a Group III nitride-based transistor device having a 

blocking voltage capability of at least 400V and a 

switching frequency capability of at least 100 kHz, a 

first current electrode, a second current electrode and a 

control electrode, wherein the control electrode is 

coupled to a first lead, the first current electrode is 

coupled to a die pad, the second current electrode is 

coupled to a second lead and a third lead is coupled to 

the Group III nitride-based transistor device and provides 

a source sensing functionality; and 

a housing, 

wherein the first lead, the second lead and the third 

lead are spaced at a distance from the die pad, 

wherein lower surfaces of the die pad, of the first 

lead, of the second lead and of the third lead are exposed 

from the housing and provide substantially planar contact 

surfaces. 

20. An electronic component, comprising: 

means for coupling a control electrode of a compound 

semiconductor transistor device to a first lead; 
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means for coupling a first current electrode of the 

compound semiconductor transistor device to a die pad; 

means for coupling a second current electrode of the 

compound semiconductor transistor device to a second lead; 

and 

means for providing source sensing at a third lead. 
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ABSTRACT 

In an embodiment, an electronic component includes a compound 

semiconductor transistor device having a first current 

electrode, a second current electrode and a control electrode, 

a die pad, a first lead, a second lead and a third lead. The 

first lead, the second lead and the third lead are spaced at a 

distance from the die pad. The control electrode is coupled to 

the first lead, the first current electrode is coupled to the 

die pad and the second current electrode is coupled to the 

second lead. The third lead is coupled to the compound 

semiconductor transistor device and provides a source sensing 

functionality. 
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Letters Patent(s) that may be granted thmefor in tht~ United Slates or America and 

txl ln any fomign countries. 

NOW, THEF,lEFORE, for good and valuable consideration, Uw receipt of wf1ich is hereby 
acl<.:nowiedged, !he undersigned has (haw,) sold, assigned and transferred, and by these 
(:onsiderations does (do) st,!!, assi9n and transfer unto said Assignee the fu!! and cxciusive right to !1·1e 
said lnventlon in Hie UnHecl States of AnKH"icH, its trnri!ories, (k!pend(~neies and possessions and the 
entire right mle and interest ln and lo any and ali Letters Palent(s) which rnay be granted !herefor in 
the United States of America, its territories, depemJencies and possessions, and lf Irie box above is 
designated, in any and EtH foreign countries; a.nd to any and al! divisions, reissues, continuations, 
converi,lons and extem;ions of all 01 the above for ttw fuil term or !Nrns for ,vhich ih0 same rn<lY be 
grank~(!. 

Tr10 und,.:lrsi9n<:,d ciwees to execute H!I papEH"~; rn~G1,!t,s<~ry in connedion with thi:; <ipp!ic<1lion ;;Hid any 
conHnuinn, divisiona!, conv~nsion or reissue ;;ippfa;aHom, thereol' or- any othtir pmceedinos before the 
United States Patent and Trademark Office anci also to execute separab assignn10nts ln connectloh 
with such applications ilS the Assirirn~e may deem necessary or expedient 

The underniqned aweHs to execuli, aH pape1·s and docurnents and to perforrn any act whid1 may bG 
nec;,isirnry in conrwction wiH1 c;laimt, or provisiorH, of ll'w ln!.nrrwtion,0i! Convention for thH Prn1Hction of 
Industrial Property or i,irnifm aweGments. 
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Tht: undersigned agreet; lo perform al! affirmative acts w!llch may be necessary to obtaln a qrnnt of 
(a) valid United Slates of America patent(s) and any foreign patent{~:} to !h€l Assignee and to ve~,l a!I 
ritthts therein hernoy conveyed to sald Assignee as fuliy and entirely as !tie sarne would llave been 
held by the undmsigned if this As~;ignment ancl sale had not been rnade, 

Tr1e undersigned hereby authorizes and requests !r1e ~'>atent and Trademark Office Offldafs in the 
United Statos of Ammlca and in any foreign countries lo issue any and al! Letters Patent{s) resui!ing 
from said application or any continuing, divlsionai conversion or reissue applications Uiereof lo the 
said Assignee, as Assinnee of th!'.! on!irn interost, ancl hereby covenants that he !1as the full right to 
co1wHy the enllre intm0st herein asr,igned, ,rnd that he has not ex(~cuted, and wl!I not execute, any 
awemnon! in conflict herewith. 

The undersigned hereby grants the Assignee's legat representatives Hie power to insert, before or 
after this docun1ent has been executed by the undersigned. any infom,ation to identify the instant 
patent appiic:ation whicll rnay be necessary or desirable in order to comply with the rules of the U.S. 
Patent <1nc! Trademark Office. 

The undersigned hereby covenants that no assr9nmenl, sale, agreement or encumbrance has been 
or wilt b,~ made or entermJ into which would conmct with thls assignrnent. 

The undersigned hereby acknowledges that any willfut false statenwnt made in this declaration is 
punishable under -rn U.S,C, § '100'1 by fine or lrnprisonment of no! mom !han five (5) years, or both. 

In \IVHness whereof, executed by !he undersigned on Irie date opposite lhe undersigned n,:Ut1e. 

Full Name of Inventor: 

:.-.. ~ .. ,,.· __ .··.r· ... > ,. . .· f., .• ,•·· ' 

b;te 

Klaus Schiess r/·; 

Inventor Sign~;£;.· /1//./\ 

Full Name of lnventor: 

lnven!or Signature 
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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: Electronic Component and Switch Circuit 

First Named Inventor/Applicant Name: Ralf Otremba 

Filer: Mark Ronald Bilak/Katie Kennedy 

Attorney Docket Number: 1012-1287 /2015P51742 US 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Utility application filing 1011 1 280 280 

Utility Search Fee 1111 1 600 600 

Utility Examination Fee 1311 1 720 720 

Pages: 

Claims: 

Independent claims in excess of 3 1201 1 420 420 

Miscellaneous-Filing: 

Petition: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 2020 
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Electronic Acknowledgement Receipt 

EFSID: 24649745 

Application Number: 14997914 

International Application Number: 

Confirmation Number: 2194 

Title of Invention: Electronic Component and Switch Circuit 

First Named Inventor/Applicant Name: Ralf Otremba 

Customer Number: 57579 

Filer: Mark Ronald Bilak/Katie Kennedy 

Filer Authorized By: Mark Ronald Bilak 

Attorney Docket Number: 1012-1287 /2015P51742 US 

Receipt Date: 18-JAN-2016 

Filing Date: 

Time Stamp: 17:41:40 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $2020 

RAM confirmation Number 12994 

Deposit Account 505650 

Authorized User BILAK, MARK R 

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

Document 
Document Description File Name 

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

1822843 

1 Application Data Sheet 1012-1287 _ADS.pdf no 8 
a9208aa5bf1 616b 1 de92e9402a 1 df63d8dc 

251be 

Warnings: 

Information: 

1163741 

2 1012-1287 _Application.pdf yes 50 
f1 4cbfb 72eff9cfcd2fbfee46d 65 a68b603 3 5 

582 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 31 

Claims 32 36 

Abstract 37 37 

Drawings-only black and white line drawings 38 50 

Warnings: 

Information: 

987494 

3 Oath or Declaration filed 
1012-1287 _Declaration_and_A 

no 2 
ssignment.pdf 

cc 1 edcbdb48c7 d3 796d d483 bSd afb289 3 6t 
0e1d0 

Warnings: 

Information: 

36619 

4 Fee Worksheet (SB06) fee-info.pdf no 2 
5 e9a827f3 2d9fe 50257 bf3 7aed 13 7063 93f8 

OSbO 

Warnings: 

Information: 

Total Files Size (in bytes) 4010697 

Page 175 of 179



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

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

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

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

Electronic Version v1 .1 
Stylesheet Version v1 .2 

SUBMISSION TYPE: NEW ASSIGNMENT 

NATURE OF CONVEYANCE: ASSIGNMENT 

CONVEYING PARTY DATA 

Name 

KLAUS SCHIESS 

RALF OTREMBA 

RECEIVING PARTY DATA 

Name: INFINEON TECHNOLOGIES AUSTRIA AG 

Street Address: SIEMENSSTRASSE 2 

City: VILLACH 

State/Country: AUSTRIA 

Postal Code: 9500 

PROPERTY NUMBERS Total: 1 

Property Type Number 

Application Number: 14997914 

CORRESPONDENCE DATA 

Fax Number: (919)948-3357 

EPASID:PAT3699983 

Execution Date 

01/18/2016 

01/15/2016 

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent 
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail. 
Phone: 919-948-3390 
Email: official@mbhiplaw.com 

Correspondent Name: MURPHY, BILAK & HOMILLER/INFINEON TECHNO 
Address Line 1: 1255 CRESCENT GREEN 

Address Line 2: SUITE 200 
Address Line 4: CARY, NORTH CAROLINA 27518 

ATTORNEY DOCKET NUMBER: 1012-1287 / 2015P51742 US 

NAME OF SUBMITTER: MARK R. BILAK 

SIGNATURE: /Mark R. Bilak, Reg. No. 47,423/ 

DATE SIGNED: 01/18/2016 

This document serves as an Oath/Declaration (37 CFR 1.63). 

Total Attachments: 2 
source=1012-1287 _Declaration_and_Assignment#page1 .tit 

source=1012-1287 _Declaration_and_Assignment#page2.tif 
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Dod<:et Number: "l012--·1287 / Fl-1 ·1!37'1US / 20'l5P[·d74? US 

DECLARATION AND ASSIGNMENT 
FOR PA'ftJ\lT AND DESIGN APPUGATtoNS 

UNrrrn ST/\TE.'S Pi\TENT RIGHTS, OH 
UNITED STAH:S Pl-US ALL ~~OHE!GN F-'ATENT F{iGHTS 

E!(!clrnnic CQmpon<,mt uncl Hwitch Circuit 

f\s a below named inwnto; (tic1dnafl0r (jesfgnaled as the undersif1ned), ! hereby c!t:ich:ire thM: 

This declaration is directed to the application attached hereto. If the app!ica!ion ls not a!tachE:id hereto, 
the application is as identified by the attorney docket number as set forth above and/or the following: 

Uniteti States Application Number or PCT International Appln, No, ______________________________ _ 

filed on 

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

I beiieve that I arn the original inventor or an ori9inal joint inventor of a ciaimecl invention in !he 
appiication. 

I have reviewed and 1.mclnrn!and the contents of the above-identified appl!cation, including the claims. 

! acknow!edfJe the duty to disclose informalion whiGt1 is material to patentabl!ity as defined in Title 37, 
Code of Federal Regulations§ 1.56. 

WHEF{E-/\S, u-,e undersigned has invented crntain at lE,asl one c!airn in the appiication klenUfied. 

WHEREAS; !nfineon Technologies Austrla AG 

of Sirnncnsstrnsse 2, 9500 Vil!ach, Austria 

its heirs, successors, legal represen!atives and assigns (hereinaf!er designated as the Assignee) is 
desirous of acquiring the entire right, rn!e ancl interest in and to Haid invention and In <11,d lo any 
Letters F:iatent{s) that may be 9ranled themfor in tht~ United Slates or Americfl and 

N in any foreign countries. 

NOW, THEF-<EFORE, for good and valuable consldern!ion, the receipt of wf1ich is hereby 
acknowledged, Ille undersigned has (haw,) sold, assigned and transferred, anti bythese 
(:onsiderntions does (do} sE,il, assi9n and transfer unto said Assignee the full and exciusive right to !he 
said invention in Hie United States of AnKH"ica, its territories, (k!pend(H1Gies and possessions and the 
entire right title and interest In and lo any and ali Letters Palent(s) which may be granted therefor in 
U1e United States of America, its territories, depemJencies and possessions, and lf Irie box above is 
designated, in any and aH foreign countries; and to any and all divisions, reissues, continuations, 
convernlons and extem,ionH of all of the above for the full term or terms for which the same rnciy be 
grant(K!. 

Trio undersi9ned ciwees to execute all paper~; nec1,!t,si~ry in connei::tion with this <ippl1ccition ;;md any 
continuing, clivlsiona!, conversion or reissue ;;ipplica!iom, thereof or any othtir prnceedin9s before the 
United States Patent and Trac1emark Office anci also to execute separab assignments ln connectioh 
with such applications as the Assirirn~e may deem necessary or expedient. 

The undersiqned awe1::s to execuk, a!I pape1·s and docurnent» and to perforrn any act \Nhid1 may be 
nec;,iuirnry in conn<c,ction wiH1 claitn!, or provisions of Hw lnterrwtional Convention for thH Prn1Hction of 
lndustria! Property or i,irnifm aweements. 
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The undersigned agreet; to perform al! affirmative acts w!llch may be necessary to obtaln a 9rm1t of 
(a) valid United Stales of America patent(s) and any foreign patent(s} to !he Assignee and to ve~,l all 
riiJhts therein hereby conveyed to said k,si9nee as fully and entirely as it1e same would l1ave been 
held by the undersignezj if this Assignment ancl sale had not been rnade, 

Tr1e undersigned hereby authorizes and requests Hie ~'>atent and Trademari-. Office Officials in the 
United Statos of America and in <'Hl)1 foreign countries lo issue any and all Letters Patent(s) resui!ing 
from said application or any continuing, divisional conversion or reissue applications Uiereof lo the 
said Assignee, as Assinnee of the on!irn interost, ancl hereby covenants that he !ias the full rig.ht to 
co1wHy the enlirn intmest herein asr,igned, ,rnd that he has not ex(~cuted, and will not execute, any 
awemnon! in conflict herewith, 

The undersigned hereby grants the Assignee's legal representatives lt1e power to insert, before or 
after this docun1ent has been executed by the undersigned. any infom:ation to identify the instant 
patent application \Vhich may be necessary or desirable in order to comply with the rules of the U,S. 
Patent and Trademark Office. 

The undersignod hereby covenants Uml no assr9nmenl, sale, agreement or encumbrance has been 
or wilt bG made or enterozJ into which would conflict with this asslgnrnent. 

The undersigned hereby acknowledges that any willful false statermmt made in this declaration is 
punishable under -rn U.S,C, § ·1 OOi by fine or imprisonment of no! more than five (5) years, or both. 

!n witness whereof, executed by !he undersigned on Irie date opposite lhe undersigned narne, 

Full Name of Inventor: Klmis Schiess 

::'
,,-.-,'',.f:> ~·· ..... 

f., .• ,,·· ' 

b~te 

(' 
.~-~::::::.-,,~ ... ··---\ 

inventor SiW~;at~~e /-::'° .•· :. 

Full Name of Inventor: 

Date Inventor Signature 
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