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Set Up USB devices [Z]

Candidates should be able to activate USB support, use and configure
different USB devices. This objective includes the correct selection of the
USB chipset and the corresponding module. It also includes the knowledge
of the basic architecture of the layer model of USB as well as the different
modules used in the different layers.

Objective
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Key files, terms, and utilities

| spci ( 8)
usb-uhci .o
usb-ohci .o

[ et c/ usbngr/
usbnodul es

/ et c/ hot pl ug



Set Up USB devices [2]

Resources of interest

The Linux-USB Project

http://ww. | I nux-usb. org:

The Linux USB Sub System : by Brad Hards, Sigma Bravo Pty Ltd



The Universal Serial Bus

A serial transmission scheme
Two versions of USB Version 1 & \Version 2

\ersion 1
— released January 1996
— supports speeds up to 12MBit/s (8.5Mbit/s in practice)

— supports up to 127 devices connected to the bus

\ersion 2;
— announced 1999

— supports speeds up to 480Mbit/s

Devices can be self or bus powered



USB Topology

The system unit contains the host controller and one virtual root hub with at
least one (and normally two) USB interfaces. These interfaces can then be

connected directly to a USB device or to another HUB.
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USB Device Driver Layers

The Device drivers for the USB sub-system are split into two distinct layers:
Hardware Layer usbcore & usb-uhci / usb-ohci

API Layer - Application / Product specific

[} Applications

L 2

{ USB DRIVER } { USB DRIVERJ { USB DRIVERJ

(scanner.o0) (usb—storage)
[ [ [

L . L/

{ USBCORE J

| |
L J L Lower API

[ USB-OHCI ] OR [ USB-UHCI ]

Upper API




USB Controllers

There are two categories of USB controller
usb-uhci For Intel, PI1X4, Via controllers

usb-ohci For Compaq, iMacs, OPTI, SiS, ALI controllers

The UHCI controllers use a 16 bit 10 address:
|/ O at OxHHHH eg: |1/0O at 0xe400
The OHCI controllers use a 32 bit memory address:

nenory at OxHHOOO0OOO eg nenory at 0Oxee000000
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USB Controllers

To determine your controller type, examine / pr oc/ pci for a clue:

[ root @GNode4d] root]# cat /proc/pci
PCl devices found:

Bus 0, device 7, function 2:

USB Controller: VIA Technologies Inc. UHCI USB(rev 17).
| RQ 10.
Mast er Capabl e. Latency=32.
|/ O at 0xed400 [Oxe4lf].
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USB Modules

Assuming you have a modular kernel, the following modules will be
required:

usbcore The base usb kernel module

plus one of the controller specific modules either
usb-uhci For Intel, PI1X4, Via controllers

usb-ohci For Compaq, iMacs, OPTI, SiS, ALI controllers
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USB Modules

Configuration

Anentry in/ et ¢/ nodul es. conf aliases the specific controller to
usb-controller as follows:

al1as usb-controll er usb-uhci
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USB Modules

Starting up the USB sub-system

To have the usb sub-system startup automatically at boot time, all you need
to do Is ensure that the above alias line is present in
/ et c/ nodul es. conf.

To startup manually, do the following steps:
e insmod usbcore
e Insmod usb-uhci (or usb-ohci)

e mount the usbdevfs filesystem (optional but highly recommended)
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USB Modules

Example

[ root @Node4] # | nsnod usbcore
Using /1ib/modul es/ 2. 4. 18-4/kernel /drivers/usb/usbcore. o

[ root @Node4d] root]# insnod usb-uhci

Using /1ib/modul es/ 2.4.18-4/kernel /drivers/usb/usb-uhci.o
[ root @Node4d] # nount -t usbdevfs usbdevfs /proc/bus/usb
Once thisis done, you should see the following entries in /proc/bus/usb:

[ root @Noded] root]# |Is /proc/bus/usb
001 devices drivers
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USB Interrogation Utilities

LSUSB - A console view of USB devices

Lsusb is a text utility contained in the usbutils package. Use 'rpm -Uvh
usbutils.xxx.rpm’ to install.

[ root @hoded] # | susb
Bus 001 Device 001: ID 0000:0000 Virtual Hub
Devi ce Descri ptor:

bLengt h 18
bDescri pt or Type 1
bcdUSB 1. 00
bDevi ced ass 9 Hub

| Product 2 USB UHCI Root Hub
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LSUSB - A console view of USB devices

Bus 001 Device 002:
Devi ce Descriptor:

| D 03f 0: 0601 Hewl ett-Packard ScanJet

bLengt h 18
bDescri pt or Type 1
bcdUSB 1. 00
bDevi ceC ass O Interface
bDevi ceSubd ass 0
bDevi cePr ot ocol 0
bMaxPacket Si ze0 8

| dVendor

| dPr oduct
bcdDevi ce

| Manuf act urer
| Product

| Seri al

Ox03f0 Hewl ett - Packard
Ox0601 ScanJet 6300c
1. 00
1
2 HP ScanJet 6300C
3 SXP941706SPE
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LSUSB - A console view of USB devices
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Bus 001 Device 003: ID 1189: 6000
Devi ce Descriptor:
bLengt h 18
bDescri pt or Type 1
bcdUSB 1. 00
bDevi ceC ass O Interface
bDevi ceSubd ass 0
bDevi cePr ot ocol 0
bMaxPacket Si zeO 8
| dVendor 0x1189
| dPr oduct 0x6000
bcdDevi ce a. 03
| Manuf act ur er 0
| Product 1 USB Optical Storage Device
| Seri al 0)



USB Interrogation Utilities

USBVIEW - An X view of USB devices

e Usbview is a GUI utility contained in the usbview package. Use 'rpm
-Uvh usbview.rpm’ to install.

e Usbview parses /proc/bus/usb/devices for connected USB devices. Any
device that has a problem will be printed in red.

USE Optical Storage Device

Device Protacal 00

IMaximum Default Endpaint Size: &
JHumber of Canfigurations: 1
dvendor Id: 1189

dProduct d: 6000

Fevision Number: a03

Config Number: 1
MNumber of Interfaces: 1
Attributes: 40
MaxPower Needed: Oma

Refresh configure | About Ciose |

19



== USHB Viewer
EL_LISE: IHC1 Root Hub

-|'l|I' cranis RN

Refresh |

5B Opfical Storage Device =
opeed: 12MbBS55 [Tull)
=B Version: 1.00
Device Class: OO(=ifc )
Device subclass: 00
Device Frotocal 00
asimum Default Endpoint Size: 6 |
JHumber of Configurations: 1
A'vendor Id: 1189
AFraduct Wd: BDOD
Revision Mumber: a03

onfig Number: 1
Mumber of interfaces: 1
Aftributes: 40
M axPower Needed: Oma
ledmFe == il bm=s . 1 '
Configure | Apout | Close |
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Hotplugging USB Devices

When a device is plugged into a USB port, it will automatically register
itself with the USB subsystem. The upper API drivers will not however
automatically insmod’ themselves unless the hotplug package has been

Installed.

With the hotplug package installed, an entry in /proc/sys/kernel/hotplug will
be created which will contain the name of an executable to be called
whenever a new device is detected on the bus.

$ |s /proc/sys/ kernel/hot pl ug
/ sbi n/ hot pl ug
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Hotplugging USB Devices

For example, when a USB scanner is plugged in, hotplug will automatically
load the module ’scanner.o’. The xsane application can then be run directly
without any user intervention.

e / sbi n/ hot pl ug is an executable which is called by the kernel
(kernel space to user space interface)

e / et ¢/ hot pl ug Is a directory containing configuration information
for hotplug (which drivers to load when a device is plugged in)
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The End
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