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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Universal Serial Bus interfaces for data and power -
Part 1-2: Common components - USB Power Delivery specification

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all
national electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-
operation on all questions concerning standardization in the electrical and electronic fields. To this end and in addition
to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, Publicly
Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may participate
in this preparatory work. International, governmental and non-governmental organizations liaising with the IEC also
participate in this preparation. IEC collaborates closely with the International Organization for Standardization (ISO)
in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all interested
IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any |IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services
carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or other
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising
out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) patent(s).
IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in respect thereof.
As of the date of publication of this document, IEC had not received notice of (a) patent(s), which may be required
to implement this document. However, implementers are cautioned that this may not represent the latest information,
which may be obtained from the patent database available at https://patents.iec.ch. IEC shall not be held responsible
for identifying any or all such patent rights.

IEC 62680-1-2 has been prepared by technical area 18: Multimedia home systems and
applications for end-user networks, of IEC technical committee 100: Audio, video and multimedia
systems and equipment. It is an International Standard.

The text of this standard was prepared by the USB Implementers Forum (USB-IF). The structure
and editorial rules used in this publication reflect the practice of the organization which submitted
it.
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The text of this International Standard is based on the following documents:

Draft Report on voting

100/4327/CDV 100/4380/RVC

Full information on the voting for its approval can be found in the report on voting indicated in the
above table.

A list of all parts in the IEC 62680 series, published under the general title Universal serial bus
interfaces for data and power, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the specific
document. At this date, the document will be

« reconfirmed,

e withdrawn, or

e revised.
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Revision History

Revision Version Comments Issue Date
1.0 1.0 Initial release Revision 1.0 5 July, 2012
1.0 11 Including errata through 31-October-2012 31 October 2012
1.0 1.2 Including errata through 26-June-2013 26 June, 2013
1.0 1.3 Including errata through 11-March-2014 11 March 2014
2.0 1.0 Initial release Revision 2.0 11 August 2014
2.0 1.1 Including errata through 7-May 2015 7 May 2015
2.0 1.2 Including errata through 25-March-2016 25 March 2016
2.0 1.3 Including errata through 11-January-2017 11 January 2017
3.0 1.0 Initial release Revision 3.0 11 December 2015
3.0 1.0a |Including errata through 25-March-2016 25 March 2016
3.0 1.1 Including errata through 12-January-2017 12 January 2017
3.0 1.2 Including errata through 21-June-2018 21]June 2018
3.0 2.0 Including errata through 29-August-2019 29 August 2019
3.1 1.0 Including errata through May 2021 May 2021
3.1 1.1 Including errata through July 2021
This version incorporates the following ECNs:
July 2021
o EPR Clarifications
o Define AMS starting point
31 1.2 Including errata through October 2021
This version incorporates the following ECNs:
o C(Clarify use of Retries
« Battery Capabilities October 2021
o FRS timing problem
e PPS power rule clarifications
e Peak current support for EPR AVS APDO
3.1 13 This version incorporates the following ECNs:
« Robust EPR Source Operation
o EPR Source Caps Editorial January 2022
e SRC PPS behavior in low current request
o Enter USB
3.1 1.4 Editorial changes
This version incorporates the following ECNs:
o Capabilities Mismatch Update April 2022
o Chunking Timing Issue
o OT Mitigation
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Revision Version Comments Issue Date
31 15 Editorial changes
This version incorporates the following ECNs:
e Timer Description Corrections July 2022
o Change Source_Info Requirements
e AMS Update
31 1.6 Editorial changes
This version incorporates the following ECNs:
o USB4® V2 Updates
e Data Reset Issues
October 2022
e Increase tSenderResponse
e PPS Power Limit Bit Update
e Support for Asymmetric Mode
o Timer Description Corrections Revisited
31 1.7 Editorial Changes
This version incorporates the following ECNs:
o Data Reset Invalid Reject Handling
January 2023
e Sourcerequest
e Source Transition
o EPREntry
31 1.8 Editorial Changes
This version incorporates the following ECNs:
o Slew rate exemption for Power Role Swap.
e EUDO cable speed clarification. April 2023
o Update to PPS Requirements.
o Deprecate Interruptibility.
e Section 7.3 restructure and update.
3.1 1.9 Editorial Changes July 2023
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Revision Version Comments Issue Date

32 1.0 This version incorporates the following ECNs:
e VDM-use Conditions.

o tTypeCSinkWaitCap.

o tFirstSourceCap Clarification

o Hard Reset Clarification. October 2023
o Unrecognized Country Code
o EPREntry Process-1

e SPR AVS Definition

o EPR Power Rules Clarifications

3.2 1.1 This version incorporates the following ECNs:
o Power Transition time from EPR to PR_Swap
o Capabilities Mismatch Update

o Deprecate GotoMin and GiveBack Features and Update
Power Reserve

o EPR Entry requirements Clarification

e EPRMDO and Entry Clarification.

e Remove 10.2.4 power sharing between ports
e Source PDP rating field clarifications

e Source Power Rules update. October 2024
e Source_Info Message Clarifications.
e Correction to BMC description.

e EPR Source cap clarification.

o Delaying of VCONN Swap.

o EPR _Requestin SPR Mode.

e Generic transition diagram.

e Removing the usage of Ping message

o Sink Standby

e Source Info Support
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LIMITED COPYRIGHT LICENSE

THE USB 3.0 PROMOTERS GRANT A CONDITIONAL COPYRIGHT LICENSE UNDER THE COPYRIGHTS EMBODIED
IN THE USB POWER DELVERY SPECIFICATION TO USE AND REPRODUCE THE SPECIFICATION FOR THE SOLE
PURPOSE OF, AND SOLELY TO THE EXTENT NECESSARY FOR, EVALUATING WHETHER TO IMPLEMENT THE
SPECIFICATION IN PRODUCTS THAT WOULD COMPLY WITH THE SPECIFICATION. WITHOUT LIMITING THE
FOREGOING, USE THE OF SPECIFICATION FOR THE PURPOSE OF FILING OR MODIFYING ANY PATENT
APPLICATION TO TARGET THE SPECIFICATION OR USB COMPLIANT PRODUCTS IS NOT AUTHORIZED. EXCEPT
FOR THIS EXPRESS COPYRIGHT LICENSE, NO OTHER RIGHTS OR LICENSES ARE GRANTED, INCLUDING
WITHOUT LIMITATION ANY PATENT LICENSES. IN ORDER TO OBTAIN ANY ADDITIONALY INTELLECTUAL
PROPERTY LICENSES OR LICENSING COMMITMENTS ASSOCIATED WITH THE SPECIFICATION A PARTY MUST
EXECUTE THE USB 3.0 ADOPTERS AGREEMENT. NOTE: BY USING THE SPECIFICATION, YOU ACCEPT THESE
LICENSE TERMS ON YOUR OWN BEHALF AND, IN THE CASE WHERE YOU ARE DOING THIS AS AN EMPLOYEE, ON
BEHALF OF YOUR EMPLOYER.

INTELLECTUAL PROPERTY DISCLAIMER

THIS SPECIFICATION IS PROVIDED TO YOU "AS IS" WITH NO WARRANTIES WHATSOEVER, INCLUDING ANY
WARRANTY OF MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE. THE
AUTHORS OF THIS SPECIFICATION DISCLAIM ALL LIABILITY, INCLUDING LIABILITY FOR INFRINGEMENT OF
ANY PROPRIETARY RIGHTS, RELATING TO USE OR IMPLEMENTATION OF INFORMATION IN THIS
SPECIFICATION. THE PROVISION OF THIS SPECIFICATION TO YOU DOES NOT PROVIDE YOU WITH ANY LICENSE,
EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS.

USB Type-C® and USB4® are trademarks of the Universal Serial Bus Implementers Forum (USB-IF).

USB Type-C®, USB-C® and USB4® are trademarks of the Universal Serial Bus Implementers Forum (USB-IF).
DisplayPort™ is a trademark of VESA. Thunderbolt™ is a trademark of Intel Corporation. All product names are
trademarks, registered trademarks, or service marks of their respective owners.

You may only use the Thunderbolt™ trademark or logo in conjunction with products designed to this specification
that complete proper certification and executing a Thunderbolt™ trademark license - see http://usb.org/
compliance for further information.

All product names are trademarks, registered trademarks, or service marks of their respective owners.

Copyright © 2010- 2024, USB 3.0 Promoter Group: Apple Inc.,, Hewlett-Packard Inc., Intel Corporation, Microsoft
Corporation, Renesas, STMicroelectronics, and Texas Instruments.

All rights reserved.

Please send comments via electronic mail to techsup@usb.org.

For industry information, refer to the USB Implementers Forum web page at http://www.usb.org.
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Hosiden Corporation
Hosiden Corporation
Hosiden Corporation
Hosiden Corporation
Hosiden Corporation
HP Inc.

HP Inc.

HP Inc.

Lee Leppo

Rahul Lakdawala
Robin Castell
Roger Benson
Steve Chen

Bai Sean
Chunjiang Zhao
JianQuan Wu

Li Zongjian
Liansheng Zheng
Lihua Duan

Min Chen

Wang Feng

Wei Haihong
Zhenning Shi
James Xie
Yingyang Ou
Robert Heaton
Vincent Wang
Benjamin Kropf
Sie Boo Chiang
Tue Fatt David Wee

Wee Tar Richard Ng

Wolfgang Furtner
Aruni Nelson
Bob Dunstan
Brad Saunders
Chee Lim Nge
Christine Krause
Chuen Ming Tan
Dan Froelich
David Harriman
David Hines
David Thompson
Guobin Liu
Harry Skinner
Henrik Leegaard
Jenn Chuan Cheng
Jervis Lin

John Howard
Karthi Vadivelu
Leo Heiland
Maarit Harkonen
Nge Chee Lim
Paul Durley

Rahman Ismail

Rajaram Regupathy

Ronald Swartz

Sarah Sharp

HP Inc.

HP Inc.

HP Inc.

HP Inc.

HP Inc.

Huawei Technologies Co., Ltd.
Huawei Technologies Co., Ltd.
Huawei Technologies Co., Ltd.
Huawei Technologies Co., Ltd.
Huawei Technologies Co., Ltd.
Huawei Technologies Co., Ltd.
Huawei Technologies Co., Ltd.
Huawei Technologies Co., Ltd.
Huawei Technologies Co., Ltd.
Huawei Technologies Co., Ltd.
Hynetek Semiconductor Co., Ltd
Hynetek Semiconductor Co., Ltd
Indie Semiconductor

Indie Semiconductor
Infineon Technologies
Infineon Technologies
Infineon Technologies
Infineon Technologies
Infineon Technologies

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation
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Steve McGowan
Tim McKee
Toby Opferman

Uma Medepalli

Venkataramani
Gopalakrishnan
Ziv Kabiry

Jia Wei

Weijie Huang

Al Hsiao

Greg Song
Richard Guo
Victor Lin

Y.C. Chou

Kenta Minejima
Mark Saubert
Toshio Shimoyama
Brian Fetz

Jit Lim

Koji Asakawa
Babu Mailachalam
Gianluca Mariani
Joel Coplen
Thomas Watza
Vesa Lauri

Bruce Chuang
Eilian Liu

Chetan Kopalle
Daniel H Jacobs
Jake Jacobs
Kimberley McKay
Mike Engbretson
Mike Micheletti
Roy Chestnut
Tyler Joe

Phil Jakes

Do Kyun Kim
Won-Jong Choi
Won-Jong Choi
Aaron Melgar
Chris Zhou
Sehyung Jeon
Wonyoung Kim
Yongho Kim
Dave Thompson
Alan Kinningham
Alan Liu

Scott Brenden

Sridharan Ranganathan

Daniel Chen
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Intel Corporation
Intel Corporation
Intel Corporation
Intel Corporation
Intel Corporation
Intel Corporation

Intersil Corporation

iST - Integrated Service
Technology Inc.
ITE Tech. Inc.

ITE Tech. Inc.
ITE Tech. Inc.
ITE Tech. Inc.

ITE Tech. Inc.

Japan Aviation Electronics

Industry Ltd. (JAE) .
Japan Aviation Electronics

Industry Ltd. (JAE) .
Japan Aviation Electronics

Industry Ltd. (JAE)
Keysight Technologies Inc.

Keysight Technologies Inc.
Kinetic Technologies Inc.
Lattice Semiconductor Corp
Lattice Semiconductor Corp
Lattice Semiconductor Corp
Lattice Semiconductor Corp
Lattice Semiconductor Corp
Leadtrend

Leadtrend

LeCroy Corporation

LeCroy Corporation

LeCroy Corporation

LeCroy Corporation

LeCroy Corporation

LeCroy Corporation

LeCroy Corporation

LeCroy Corporation
Lenovo

LG electronics

LG electronics

LG Electronics Ltd.

Lion Semiconductor

Lion Semiconductor

Lion Semiconductor

Lion Semiconductor

Lion Semiconductor

LSI Corporation
Luxshare-ICT

Luxshare-ICT

Intel Corporation

Intel Corporation

Luxshare-ICT

Eric Wen

James Kirk

James Stevens
Josue Castillo

Pat Young

Scott Shuey

Stone Lin

Chikara Kakizawa
Jacob Scott

Ken Helfrich
Michael Miskho
Chris Yokum
Geert Knapen
Terry Moore
Velmurugan Selvaraj
Tung-Sheng Lin
Satoru Kumashiro
Brian Marley
Dave Perchlik
Don Perkins
Fernando Gonzalez
John Sisto

Josh Averyt

Kiet Tran

Mark Bohm
Matthew Kalibat
Mick Davis

Prasanna Vengateshan

Rich Wahler

Richard Petrie
Ronald Kunin
Shannon Cash

Thomas Farkas

Venkataraman
Krishnamoorthy
Andrew Yang

Anthony Chen
Arvind Murching
Dave Perchlik
David Voth

Geoff Shew
Jayson Kastens
Kai Inha
Marwan Kadado
Michelle Bergeron
Nathan Sherman
Rahul Ramadas
Randy Aull

Shiu Ng

Tieyong Yin

Luxshare-ICT
Luxshare-ICT
Luxshare-ICT
Luxshare-ICT
Luxshare-ICT
Luxshare-ICT
Luxshare-ICT

Maxim Integrated Products
Maxim Integrated Products
Maxim Integrated Products
Maxim Integrated Products
MCCI Corporation

MCCI Corporation

MCCI Corporation

MCCI Corporation
MediaTek Inc.

MegaChips Corporation
Microchip Technology Inc.
Microchip Technology Inc.
Microchip Technology Inc.
Microchip Technology Inc.
Microchip Technology Inc.
Microchip Technology Inc.
Microchip Technology Inc.
Microchip Technology Inc.
Microchip Technology Inc.
Microchip Technology Inc.
Microchip Technology Inc.
Microchip Technology Inc.
Microchip Technology Inc.
Microchip Technology Inc.
Microchip Technology Inc.
Microchip Technology Inc.
Microchip Technology Inc.
Microsoft Corporation
Microsoft Corporation
Microsoft Corporation
Microsoft Corporation
Microsoft Corporation
Microsoft Corporation
Microsoft Corporation
Microsoft Corporation
Microsoft Corporation
Microsoft Corporation
Microsoft Corporation
Microsoft Corporation
Microsoft Corporation
Microsoft Corporation

Microsoft Corporation
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Timo Toivola
Toby Nixon
Vahid Vassey
Vivek Gupta
Yang You

Adib Al Abaji
Aaron Xu

Bo Zhou
Christian Sporck
Di Han

Zhihong Yu

Dan Wagner
Ben Crowe

Pat Crowe

Sten Carlsen
Kenji Oguma
ChinJui Lin

Max Guan

Stefan Seider
Frank Borngrédber
Kai Inha

Pekka Leinonen
Richard Petrie
Sten Carlsen
Abhijeet Kulkarni
Ahmad Yazdi
Bart Vertenten
Dennis Ha

Dong Nguyen
Guru Prasad
Ken Jaramillo
Krishnan TN
Michael Joehren
Robert de Nie
Rod Whitby
Vijendra Kuroodi
Winston Langeslag
Robert Heaton
Andrew Yoo
Brady Maasen
Bryan McCoy
Christian Klein
Cor Voorwinden
Edward Berrios
Michael Smith
Oscar Freitas
Tom Duffy

Brian Collins

Craig Wiley
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Microsoft Corporation
Microsoft Corporation
Microsoft Corporation
Microsoft Corporation
Microsoft Corporation

Molex LLC

Monolithic Power Systems Inc.
Monolithic Power Systems Inc.
Monolithic Power Systems Inc.
Monolithic Power Systems Inc.

Monolithic Power Systems Inc.

Motorola Mobility Inc.

MQP Electronics Ltd.
MQP Electronics Ltd.
MQP Electronics Ltd.
NEC Corporation
Nexperia B.V.
Nexperia B.V.
Nexperia B.V.

Nokia Corporation
Nokia Corporation
Nokia Corporation
Nokia Corporation
Nokia Corporation
NXP Semiconductors
NXP Semiconductors
NXP Semiconductors
NXP Semiconductors
NXP Semiconductors
NXP Semiconductors
NXP Semiconductors
NXP Semiconductors
NXP Semiconductors
NXP Semiconductors
NXP Semiconductors
NXP Semiconductors
NXP Semiconductors
Obsidian Technology
ON Semiconductor
ON Semiconductor
ON Semiconductor
ON Semiconductor
ON Semiconductor
ON Semiconductor
ON Semiconductor
ON Semiconductor

ON Semiconductor

Parade Technologies Inc.

Parade Technologies Inc.

Hung-Chih Chiu
Jay Tu

Adel Lahham
Aditya Kulkarni
Akshay Nayaknur
Amruta Patra

K R Rahul Raj
Kaushik Raam
Rahul Joshi
Ricardo Pregiteer
Shruti Anand
Amit gupta
George Paparrizos
Giovanni Garcea
Jack Pham

James Goel
Joshua Warner
Karyn Vuong
Lalan Mishra
Nicholas Cadieux
Vamsi Samavedam
Vatsal Patel

Chris Sporck
Craig Aiken
Narendra Mehta
Terry Remple
Will Kun

Yoram Rimoni
Fan-Hau Hsu
Tsung-Peng Chuang
Atsushi Mitamura
Bob Dunstan
Brian Allen

Dan Aoki
Fengshuan Zhou
Hajime Nozaki
John Carpenter
Kiichi Muto
Masami Katagiri
Nobuo Furuya
Patrick Yu

Peter Teng

Philip Leung
Steve Roux

Tetsu Sato
Toshifumi Yamaoka
Yimin Chen
Chunan Kuo

Heinz Wei

Power Forest Technology Corporation

Power Forest Technology Corporation

Power Integrations
Power Integrations
Power Integrations
Power Integrations
Power Integrations
Power Integrations
Power Integrations
Power Integrations
Power Integrations

Qualcomm, Inc

Qualcomm, Inc

Qualcomm, Inc

Qualcomm, Inc

Qualcomm, Inc

Qualcomm, Inc

Qualcomm, Inc

Qualcomm, Inc

Qualcomm, Inc

Qualcomm, Inc

Qualcomm, Inc

Qualcomm, Inc.

Qualcomm, Inc.

Qualcomm, Inc.

Qualcomm, Inc.

Qualcomm, Inc.

Qualcomm, Inc.

Realtek Semiconductor Corp.
Realtek Semiconductor Corp.
Renesas Electronics Corp.
Renesas Electronics Corp.
Renesas Electronics Corp.
Renesas Electronics Corp.
Renesas Electronics Corp.
Renesas Electronics Corp.
Renesas Electronics Corp.
Renesas Electronics Corp.
Renesas Electronics Corp.
Renesas Electronics Corp.
Renesas Electronics Corp.
Renesas Electronics Corp.
Renesas Electronics Corp.
Renesas Electronics Corp.
Renesas Electronics Corp.
Renesas Electronics Corp.
Renesas Electronics Corp.
Richtek Technology Corporation
Richtek Technology Corporation
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Max Huang
TZUHSIEN CHUANG
Tatsuya Irisawa
Akihiro Ono

Chris Lin

Hidenori Nishimoto
Kris Bahar

Manabu Miyata
Ruben Balbuena
Takashi Sato
Vijendra Kuroodi
Yusuke Kondo
Kazuomi Nagai
Matti Kulmala

Toni Lehimo
Edward Lee

Tong Kim

Amit Bouzaglo
Alvin Cox
Emmanuel Lemay
John Hein

Marc Noblitt
Michael Morgan
Ronald Rueckert
Tony Priborsky
Chin Chang

Tom Farkas

Ankit Garg

Ning Dai

Wanfeng Zhang
Kafai Leung

Kok Hong Soh

Sorin Badiu

Steven Ghang
Abhishek Sardeshpande
Aniket Mathad
Chandana N
Jaswanth Ammineni
Jinisha Patel
Kaustubh Kumar
Nitish

Pavitra Balasubramanian
Rakesh Polasa
Satish Anand Verkila
Shubham Paliwal
Vishnu Pusuluri
John Sisto

Ken Gay

Richard Wahler
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Richtek Technology Corporation
Richtek Technology Corporation

Ricoh Company Ltd.
Rohm Co. Ltd.
Rohm Co. Ltd.
Rohm Co. Ltd.
Rohm Co. Ltd.
Rohm Co. Ltd.
Rohm Co. Ltd.
Rohm Co. Ltd.
Rohm Co. Ltd.
Rohm Co. Ltd.
ROHM Co,, Ltd.
Salcomp Plc
Salcomp Plc

Samsung Electronics Co. Ltd.

Samsung Electronics Co. Ltd.

Scosche Industries
Seagate Technology LLC
Seagate Technology LLC
Seagate Technology LLC
Seagate Technology LLC
Seagate Technology LLC
Seagate Technology LLC
Seagate Technology LLC
Semtech Corporation

Semtech Corporation

Siemens Industry Software Inc.

Silergy Corp.
Silergy Corp.
Silicon Laboratories, Inc.
Silicon Laboratories, Inc.
Silicon Laboratories, Inc.

Silicon Laboratories, Inc.

SiliConch Systems Private
Limited
SiliConch Systems Private

Limited

SiliConch Systems Private
Limited

SiliConch Systems Private
Limited

SiliConch Systems Private
Limited .
SiliConch Systems Private

Limited

SiliConch Systems Private
Limited

SiliConch Systems Private
Limited

SiliConch Systems Private
Limited

SiliConch Systems Private
Limited

SiliConch Systems Private
Limited

SiliConch Systems Private
Limited

SMSC

SMSC
SMSC

Shannon Cash
Mark Bohm

Tim Knowlton
William Chiechi
Shigenori Tagami
Shinichi Hirata
Amanda Hosler
Bob Dunstan

Brad Saunders
Diane Lenox
Michael Munn
Fabien Friess
Giuseppe Platania
Jean-Francois Gatto
Milan Stamenkovic
Nicolas Florenchie
Patrizia Milazzo
Christophe Cochard
Christophe Lorin
Filippo Bonaccorso
Jessy Guilbot

Joel Huloux

John Bloomfield
Massimo Panzica
Meriem Mersel
Nathalie Ballot
Pascal Legrand
Patrizia Milazzo
Richard O’Connor
Morten Christiansen
Nivin George
Prishkit Abrol
Zongyao Wen

Joan Marrinan
Kimberley McKay
Matthew Dunn
Tony Minchell
Anand Dabak

Annamalai Kasthuri

BIJU Erayamkot
Panayamthatta
Bill Waters

Bing Lu

Deric Waters
Grant Ley
Gregory Watkins
Ingolf Frank

Ivo Huber

Javed Ahmad

Jean Picard

SMSC

SMSC

SMSC

SMSC

Sony Corporation
Sony Corporation
Specwerkz
Specwerkz
Specwerkz
Specwerkz
StarTech.com Ltd.
ST-Ericsson
ST-Ericsson
ST-Ericsson
ST-Ericsson
ST-Ericsson
ST-Ericsson
STMicroelectronics
STMicroelectronics
STMicroelectronics
STMicroelectronics
STMicroelectronics
STMicroelectronics
STMicroelectronics
STMicroelectronics
STMicroelectronics
STMicroelectronics
STMicroelectronics
STMicroelectronics
Synopsys, Inc.
Synopsys, Inc.
Synopsys, Inc.
Synopsys, Inc.
Tektronix
Teledyne-LeCroy
Teledyne-LeCroy
Teledyne-LeCroy
Texas Instruments
Texas Instruments
Texas Instruments
Texas Instruments
Texas Instruments
Texas Instruments
Texas Instruments
Texas Instruments
Texas Instruments
Texas Instruments
Texas Instruments

Texas Instruments
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