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GRL USB Type-C Test Programs and Solutions Evan Sun VP&GM, Granite River Labs March 2015



USB-IF & VESA USB Type-C Test Program Dilemma  USB3.1 Specification  USB Type-C Cable Specification Rev1.0  New Licensing Rules in USB



 USB Power Delivery Version 2.0 Rev1.0  DisplayPort Alt Mode on USB Type-C  DisplayPort 1.3 Specification



No CTSs, No Fixtures, No Test Tools, No Test Program



– What to do? -



GRL’s Core Competencies  15 Years of Test Methodology and Test Solution Development  Authorized Test Center for High Speed Standards  USB2.0/3.0 Device, Host, Hub – (Santa Clara)  DisplayPort – (All locations)  Thunderbolt – (Santa Clara, TWN)  HDMI – (Taiwan, India)  SATA – (All locations)…



 GRL is member of all applicable WGs in USB (and VESA)  USB PD  USB Newark  USB Dublin  USB 3.1 PHY CTS  VESA DisplayPort over Type-C …



 GRL has a HW/SW Development Team in place



GRL’s Approach to Dilemma  Use current Best Known Practices for Testing  Pursuing Certification approvals with USB-IF BoD  Timelines for Lab approvals unknown (Late 2015?)



 Supplement existing CTS Drafts with Custom CTS Development  Pretesting Available 24/7 for Customer Testing  Not Limited to IOP or USB Workshop Timing



 Pretesting Available in all GRL Locations  Santa Clara  Taiwan  India



 Use existing Test Solutions if they exist.  Develop Test Solutions where they do not  Partner with other Ecosystem TE vendors and labs as needed



Product Pre-testing at GRL  Type-C End Products that will start ‘Pre-Tested’ in Q1 2015  Passive Cables & Adaptors  eMark’d Cables & Adaptors  Power Supplies



 Start in Q2 2015  Type-C Devices  Type-C Hosts  High Speed Fixtures now Available!



 Start in Q2 2015  DisplayPort over Type-C Sources  DisplayPort Active Adapters  DisplayPort ‘Best Effort’ Logo Discussion



Power Delivery Topology



USB-PD & DisplayPort Specification & CTS Overlap  USB Power Delivery Rev2.0, V1.0  Chapter 2 - Overview Section including SOP* Comm and UFP/DFP Communications  Chapter 3 Type-A and TypeB Cable Assemblies & Connectors  Chaper 4 Electrical Requirements  Chapter 5 Physical Layer (BMC & FSK)  Chapter 6 Protocol Layer  Chapter 7 Power Supply



USB Certification



VESA MHL Other Certification



 Chapter 8 Device Policy  Chapter 9 System Policy



 USB Type-C Cable Specification Rev1.0



USB Type-C Testing



USB 3.1 Testing



 Chapter 4 – Type-C Functional Testing



 DisplayPort Alt Mode on USB Type-C  Chapter 5 – Discovery and USB-PD



 MHL ‘Alt Mode’  Other ‘Alt Modes’



USB-PD Testing



Type-C Alt-Mode Testing



Industry Dilemma – Cost of Testing!  Industry Standard Logo Programs are key to Industry Success. Things need to ‘Just Work!’.  If they don’t work, who gets blamed?  The Technology: ‘USB Type-C’ or ‘DisplayPort’



 Example: USB Type-C Host that supports DP ‘Alt Mode’  USB-PD Compliance  USB2.0/3.0 Host Compliance  DisplayPort Source Compliance



 The key to reducing cost of testing is Automate Everything!



Automated Compliance Test Flow for USB Type-C Designs Web Form (.xml)



Provide Product Capabilities to USB-IF/VESA



GRL Automation Framework Import/Validate Product Capabilities



Run Tests



Build Test Plan for Capabilities



Confirm Test Setup



View Results



Save Test Report



GRL-USB-PD Software



PDF & .xml



Submit Results To USB-IF/VESA



Import & Validate Product Capabilities



GRL-USB-PD Software



Build Test List Based on Capabilities



GRL-USB-PD Software – Mock Up



Confirm Test Setup (eMark Cable Example)



API?



Ellisys EX-350



USB-PD Coupon
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Confirm Test Setup (Provider/Consumer Example) USB-PD Coupon(s)



API?



Ellisys EX-350
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Run Tests Scope Acquisition



Ch1: USB-PD Packet Data On CC Line



Press Run



Results ‘Dashboard’ Ch2: VBUS Transitions



Useful Scope Features - Lowest Analog BW (100-200MHz) - High Res Acquisition Mode to filter noise - Pulse Width Trigger - Segmented Memory - Desired: BMC Triggering



GRL-USB-PD Software
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View Results



Pass/Fail BMC ‘One’



 BMC Eye & Measurements Select Packet From List



When Checked, All Results Update On Selected Packet



Pass/Fail BMC ‘Zero’ Pass/Fail Measurements
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View Results  Protocol Decode
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View Results  Bus View & Debug
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GRL Company Confidential



Save and Submit Test Results
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GRL Type-C/USB-PD Electrical & Protocol Test Software (GRL-USB-PD)  Rev 1.0 - SW Available Today (GRL-USB-PD) – Sold by Keysight!  Supports multiple Vendors Scopes and Performance Levels  BMC Eye Diagram & Timing Measurements  BitRate, Risetime, CRC Check  Bus Diagram and Signal View Window  CC Line Packet Decode  Report Generator  VDM Decode for Cables and Adaptors  Rev 1.2 – with Controller Solution - Available Q3 2015  Vbus (Voltage & Current) and Power Measurements



 USB-PD Power Measurements  Automated Test Plan Creation based on USB Type-C Product Capabilities



Order your USB-PD Compliance Solution Today…  Required Equipment for PD Testing  Keysight Oscilloscope  Infiniium S Series and above  2ea. Passive Probes for CC and VBUS  1ea. N2893A Current Probe for Load Current  USB-PD Software from Granite River Labs  GRL-USB-PD Power Delivery SW  USB-PD Coupon(s) from Wilder-Tech  USB3.1-C-PDC USB-PD Coupon  USB-PD Controller and Protocol Generator  EX-350 from Ellisys



 Download Data Sheet and Demo SW  www.graniteriverlabs.com/usb-pd/ https://s3-ap-southeast1.amazonaws.com/grl.ap.public.download/GRL+Test+Solutions/Datashe ets/GRL-USB-PD_keysight.pdf



 Contact Info  Evan Sun, VP & GM, Granite River Labs  Email: [email protected]  Mobile: +65 9137 5672 or + 86 185 2150 2197
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Solutions to test imageQuality 

Image Quality evaluation requires high quality test equipment. Besides ... Based on our experience in camera testing, we have prepared a kit ... With its flexible concept, it can be integrated into .... like the lens and the antialiasing filter, as w
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web site, where the student will find detailed solutions to the problems marked with a star in the text, .... covering the frequency domain is to get to the convolution theorem and thus develop ..... Continuing with the truth table concept, the trans
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Programs and Services March 2013 

Neonatal Intensive Care Unit. * Pediatric Unit ... Family and Child. * Intensive Rehabilitation Unit/Acquired ... Construction and Renovation. * Housekeeping.
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Chaos Theory and Randomness from. Initial Conditions. â–« Randomness in initial conditions can lead to random behavior. â–« Contingent on outside forces ...
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Recruitment and Retention. * Compensation & Benefits Administration. * Organizational Development & Learning. * Health Sciences Library. * French Language ...
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JSTOR is a not-for-profit organization founded in 1995 to build trusted digital archives ... Journal of Economic Perspectives- Volume 4, Number I- Winter 1990- Pages 157-178 ... theory embraces the insights of optimal taxation but also takes seriousl
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Test Driven Development .fr 

Page 1. Test Driven. Development. Kirrily Robert. Page 2. The problem. Good. Cheap. Fast. Page 3 ..... Page 79. t/arithmetic.t use Test::More tests => 5;.
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Instrumentation of Annotated C Programs for Test ... - Julien Signoles 

and before providing all loop invariants, contracts of called functions etc. ... The status can indicate that the annotation is valid, valid under conditions, invalid or ... constraints, and is complete in the following sense: when the tool manages t
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Self-Test .fr 

at any time during the self-test causes the game to return to the Attract Mode. Coin and game options are ... appeal. Refer to Chapter 1 in the 720Âº Operators Manual for illustrations showing the switch ... 1 2 3 4 5 6 7 8 Option. Coins Per Credit.
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Nov 13, 2002 - 1997, Roch also had a couple of things to say about language. ... I heard you had a skiing accident over the winter. RV: It's fine now. ... a young man? test page .... hear the song on the radio and go "Oh my God!" and boom ...
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