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USB hub for device testing

how I build a special purpose USB hub



in the beginning

I was developing for the sysmoQMOD quad modem board

https://www.sysmocom.de/news/sysmoqmod/index.html


development target

the debug interfaces are on the back



development target

3 sub-targets



development target

multiple debug interface



testing target

7-port hub required



USB hierarchy

the USB devices dot not appear when plugging the hub in



USB hierarchy



USB hierarchy

my setup has only 3 hubs



USB tree

disconnect everything and go step per step



USB tree
use lsusb -t to show the tree

root_hub does not count as hub



USB tree
plug the first hub



USB tree
plug the second hub



USB tree
plug the second hub

we actually have already 4 hubs



USB tree

mark the port numbers



hub internals

most 7-port USB hub are actually 2 4-port hubs chained



hub requirements
testing hub requirements:

7-port flat



hub internals



bad routing
bad routing and bad cables can lead to bad signal quality and unstable communication



hub requirements
testing hub requirements:

7-port flat

proper routing (impedance controlled differential signals)



hub internals

devices can be powered individually



hub requirements
testing hub requirements:

7-port flat

proper routing (impedance controlled differential signals)

switched power outputs (with indication)



power input

USB 2.0 should draw max. 500 mA from the upstream port. This is not enough to power 7x500
mA downstream ports. An external power supply will help.



hub requirements
testing hub requirements:

7-port flat

proper routing (impedance controlled differential signals)

switched power outputs (with indication)

external power supply



power control

to power cycle (12V) the sysmoQMOD, I used a serial controlled relay



hub requirements
7-port flat

proper routing (impedance controlled differential signals)

switched 5V power outputs (with indication)

external power supply

switched high voltage (6-40V) power outputs



CuVoodoo USB hub

12V 2A power supplies are a lot more common than 5V 3A



hub requirements
7-port flat

proper routing (impedance controlled differential signals)

switched 5V power outputs (with indication)

external power supply

switched high voltage (6-40V) power outputs

embedded 5V 3A regulator



hub power control

uhubctl allows to remotely switch power on the power



hub requirements
7-port flat

proper routing (impedance controlled differential signals)

switched 5V power outputs (with indication)

external power supply

switched high voltage (6-40V) power outputs

embedded 5V 3A regulator

(individual) remotely controlled power outputs (hub feature)



CuVoodoo USB hub

my own USB hub



CuVoodoo USB hub



speed indication



power input protection

currentcurrent
limitlimit

feedback protectionfeedback protection



power output protection
current limit (500 mA)current limit (500 mA)
+ over-current sensing+ over-current sensing



ESD protection

ESD protectionESD protection



hub features
7-port flat

proper routing (impedance controlled differential signals)

switched 5V power outputs (with indication)

external power supply (5V, 6-40V)

switched high voltage (6-40V) power outputs

embedded 5V 3A regulator

(individual) remotely controlled power outputs (hub feature)

speed indication

power input protection (over-current and feedback)

(individual) power output protection (over-current and sensing)

ESD protection (on UFP and all DFP)



CuVoodoo USB hub



limitations
not very compact

USB 2.0 only (I did not need more)

not USB-C

over-current not reported (hub chip bug)

not available in shops

but it’s open source, and you can build your own: https://git.cuvoodoo.info/usb_hub

(check for releases to get the fabrication files)

https://git.cuvoodoo.info/usb_hub


questions?

FAQ


