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USB-C

● Reversible connector
● Only one connector, no more A & B connectors
● USB-3.1 (10Gbit), but USB-2 is fine as well
● Alternate modes - Displayport, HDMI, Thunderbolt3, Audio
● Supports USB-PD
● Locking connector versions standardised
● Direction of power & data is negotiated between endpoints

○ Requires a micro, uses out of band control channels
● Rapidly becoming standard on laptops & (Android) 

smartphones
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USB-PD

● For > 2.5W via USB
● 5-20v, standard values 5v, 9v, 15v, 20v
● Up to 3A with standard cables, 5A with cables specifically 

“e-marked”
● Up to 100W (5A @ 20V)
● Endpoints negotiate 





USB-PD port controllers

● TI - TPS6958x
● Cypress - EZ-PD CCGx
● And many others:

○ ST, ROHM, Fairchild, NXP, ...



Chromium “Twinkie”
A USB-PD sniffer from the Chromium project, works like 
a pre-wired logic analyzer using “sigrok” stack.

Very handy while debugging USB-PD devices (and 
seeing if you have a dodgy power supply)



Sweet spots for USB-C

● Portable devices where reversible connector a win
● Portable devices needing 10-100W power
● Devices needing locking connectors
● Alternative to USB On-The-Go
● Alternative to micro-USB3
● USB+Power+Displayport/HDMI in a single cable
● Or anything needing 10g USB / Thunderbolt3



USB-C Thinkpad

Very slow personal project over 2016, adapter to 
charge “slim” connector thinkpads via USB-C.

● TI TPS65986 controller
● Only other active components: SPI flash, 

transistor for LED
● 4-layer board
● Designed in KiCad
● Fabricated by PCB.NG, ~US$30ea @QTY6









Questions?
Julien Goodwin

jgoodwin@studio442.com.au @laptop006
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