emUSB-Host

CPU independent USB Host
stack for embedded applications

User Guide & Reference Manual

Document: UM10001
Software Version: 2.36.3
Revision: 0
Date: June 21, 2023

D
SEGGER

A product of SEGGER Microcontroller GmbH

www.segger.com



http://www.segger.com/emUSB-Host.html
https://www.segger.com
https://www.segger.com

Disclaimer

The information written in this document is assumed to be accurate without guarantee. The
information in this manual is subject to change for functional or performance improvements
without notice. SEGGER Microcontroller GmbH (SEGGER) assumes no responsibility for any errors
or omissions in this document. SEGGER disclaims any warranties or conditions, express, implied
or statutory for the fitness of the product for a particular purpose. It is your sole responsibility
to evaluate the fitness of the product for any specific use.

Copyright notice

You may not extract portions of this manual or modify the PDF file in any way without the prior
written permission of SEGGER. The software described in this document is furnished under a
license and may only be used or copied in accordance with the terms of such a license.

© 2010-2023 SEGGER Microcontroller GmbH, Monheim am Rhein / Germany

Trademarks

Names mentioned in this manual may be trademarks of their respective companies.

Brand and product names are trademarks or registered trademarks of their respective holders.
Contact address

SEGGER Microcontroller GmbH

Ecolab-Allee 5

D-40789 Monheim am Rhein

Germany

Tel. +49 2173-99312-0

Fax. +49 2173-99312-28

E-mail: ti cket _emusb@egger. com"

Internet: VWWV. Segger. com

*By sending us an email your (personal) data will automatically be processed. For further information please refer to our
privacy policy which is available at https://www.segger.com/legal/privacy-policy/.

emUSB-Host User Guide & Reference Manual © 2010-2023 SEGGER Microcontroller GmbH


https://www.segger.com

Manual versions

This manual describes the current software version. If you find an error in the manual or a
problem in the software, please inform us and we will try to assist you as soon as possible.
Contact us for further information on topics or functions that are not yet documented.

As of version 2.00 the history has been reset. Older history entries can be found in older versions
of this document.

Print date: June 21, 2023

Software Date By Description

Added missing AUDIO functions.
Added function USBH_Conf i gOver cur r ent Det ect i on()

2.36.3 2023-06-21 | RH

2.36.2 2023-01-16 | RH | Update to latest software version.

2.36.1 2022-11-15 | YR | Update to latest software version.

Added new chapter “Video”.
Updated section Cypress PSoC 6 driver.

2.36.0 2022-07-28 | YR

2.34.0 2022-04-13 | RH | Update to latest software version.

2.32.1 2021-12-03 | YR | Update to latest software version.

Chapter “"USB Host Core”:
e Added function USBH_Set OnPor t Event ()

Chapter "Compile-time configuration” rewritten.
RH | Chapter “HID":

SR ¢ Added function USBH_HI D_Get Report EPO()
Added new chapter “FT260".

Chapter “"USB Host Core”:
e Added function USBH_Get | ADI nf o()
Chapter “HID":
¢ Added function USBH_HI D_Set OnRCSt at eChange()
Chapter “Debugging”:
¢ Logging functionality was reworked, see function USBH_Conf i gMsgFi | ter () for
details.
Update to latest software version.

2.32.0 2021-09-24 | RH

2.30.0 2021-07-14

2.28.0 2021-04-09 | YR

Chapter “Printer class”:

¢ Added function USBH_PRI NTER_AddCust onDevi ceMask()
Chapter “CDC":
2.26.1 2020-12-15 | YR e Added function USBH_CDC_Get MaxTr ansf er Si ze()
Chapter “Bulk”:

¢ Added function USBH_BULK_Get MaxTr ansf er Si ze()
Update to latest software version.

2.26.0 2020-11-20 | RH | Update to latest software version.

2.24.7 2020-05-29 | YR | Update to latest software version.

2.24.5 2020-03-10 | RH | Update to latest software version.

Chapter “Printer class”:
¢ Added function USBH_PRI NTER_Recei ve()
e Added function USBH_PRI NTER_W i t eEx()
¢ Added structure USBH_PRI NTER_DEVI CE_I NFO

Chapter “"USB Host Core”:

e Added function USBH_Get St ri ngDescri pt or ()
Chapter “Printer class”:

e Added function USBH_PRI NTER_SendVendor Request ()

Chapter “CCID":
e Added function USBH_CCI D_Get Response() .

2.24.4 2020-01-17 | YR

2.24.3 2019-11-29 | YR

2.24b 2019-10-04 | YR

2.24a 2019-09-03 | RH | Update to latest software version.

Added function USBH_Set HubPor t Power () .
Added function USBH_HI D_Set OnExKeyboar dSt at eChange() .

2.22a 2019-04-23 | YR | Update to latest software version.

Chapter “MIDI Device Driver”:
2.22 2019-04-12 | PC ¢ Added function USBH_M DI _RdDat a() .
¢ Added function USBH M DI _W Dat a() .

2.24 2019-06-18 | RH
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Software Date By Description

2.20 2019-01-30 | YR | Added CP210x chapter.

2.18 2019-01-16 | RH | Added AUDIO chapter.

Added MIDI chapter.
Chapter “"USB Host Core”:
e Added function USBH_Get NunmRoot Por t Connect i ons()
e Added function USBH_Get Devi ceDescri ptorPtr ()
2.16 2019-01-08 | RH e Added function USBH_Get St ri ngDescri pt or ASCl | ()
e Added function USBH_Get Ser i al Nunber ASCI | ()
Chapter “HID":
« Added function USBH HI D _AddNot i fi cation().
e Added function USBH_HI D_RenoveNoti fi cation().

Chapter “Bulk”:

2.14a | 2018-11-14 | YR | ™ "aqded function USBH BULK Recei ve()

Added CCID chapter.
Chapter “"USB Host Core”:
e Added function USBH_Conf i gPor t Power Pi nEx()
Chapter “FT232":
2.14 2018-11-08 | YR e Added function USBH _BULK_Get Endpoi nt | nf o()
Chapter “Bulk”:
e Added function USBH_FT232_AddCust onDevi ceMask()
Chapter “Configuration”:
e Added function USBH_EHCI _Confi g_I gnoreOver Current ()

2.12 2018-07-09 | YR | Update to latest software version.

Added LAN chapter.
Chapter “"USB Host Core”:

e Added function USBH_Set Root Por t Power ()

e Added function USBH_HUB_SuspendResune()
2.10 2018-06-18 | YR | Chapter "CDC":

e Added function USBH_CDC_SuspendResune() .
Chapter “Bulk”:

e Added function USBH_BULK_Set upRequest () .
Added section LPC54xxx High Speed driver.

2.08a 2018-05-18 | RH | Update to latest software version.

Added section Updating emUSB-Host.

2.08 2018-05-15 | RH | Aqded section ATSAMx7 driver.

Chapter “HID":

2.07 2018-02-20 | RH ¢ Added function USBH HI D_Set OnGeneri cEvent ().

Chapter “HID":

e Function USBH _HI D_Get Report Descri pt or () replaced
2.06a 2018-01-18 | RH | by new function USBH HI D_Get Report Desc() .
e Update description for USBH_HI D_Get Report ().
 Added “DeviceType” to USBH_H D_DEVI CE_| NFO.

Section “Synopsys DWC2 driver”
e Added STM32H7 driver specific functions.
Chapter “HID":
e Added function USBH_HI D_Set | ndi cators() .
e Added function USBH HI D_Get I ndi cators() .
e Added function USBH_HI D_Set Report Ex() .

2.06 2018-01-08 | RH

2.04 2017-12-08 | RH | Added vendor (BULK) class driver.

2.02 2017-11-30 | RH | Update RAM usage values.

2.00b 2017-10-16 | YR | Update to latest software version.

Update to latest software version.

2.00a 2017-09-21 | YR Updated Performance & resource usage chapter.

Major revision of the manual.
e Manual converted to text processor emDoc.
2.00 2017-09-15 | RH e Chapter "Running emUSB-Host on target hardware” revised.
e Chapter “Configuring emUSB-Host” revised.
o All API function descriptions synchronized with source code.
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About this document

Assumptions

This document assumes that you already have a solid knowledge of the following:
e The software tools used for building your application (compiler, linker, Integrated Development

Environment).

The C programming language.

The target processor.

How to use this manual

This manual explains all the functions and macros that the product offers. It assumes you have
a working knowledge of the C language.

Typographic conventions for syntax

This manual uses the following typographic conventions:

Style Used for
Body Body text.
Keywor d Text t.hat you entgr at the commgnd pnjompt or that appears on
the display (that is system functions, file- or pathnames).
Par anet er Parameters in API functions.
Sanpl e Sample code in program examples.

Sanpl e comrent

Comments in program examples.

Reference to chapters, sections, tables and figures or other doc-

Reference

uments.
GUIElement Buttons, dialog boxes, menu names, menu commands.
Emphasis Very important sections.
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Chapter 1

Introduction

This chapter provides an introduction to using emUSB-Host. It explains the basic concepts
behind emUSB-Host.
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1.1 What is emUSB-Host

emUSB-Host is a CPU-independent USB Host stack. emUSB-Host is a high-performance
library that has been optimized for speed, versatility and small memory footprint.

1.2 emUSB-Host features

emUSB-Host is written in ANSI C and can be used on virtually any CPU. Here is a list of
emUSB-Host features:

ISO/ANSI C source code.

High performance.

Small footprint.

No configuration required.

Runs out-of-the-box.

Control, bulk, interrupt and isochronous transfers.
Very simple host controller driver structure.

USB Mass Storage Device Class available.

Works seamlessly with embOS, emFile (for MSD) and emNET (for LAN).
Support for class drivers.

Support for external USB hub devices.

Support for devices with alternate settings.
Support for multi-interface devices.

Support for multi-configuration devices.
Royalty-free.
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1.3 Basic concepts

emUSB-Host consists of three layers: a driver for hardware access, the emUSB-Host core
and a USB class driver. For a functional emUSB-Host, the core component and at least one of
the hardware drivers is necessary. emUSB-Host handles all USB operations independently
in a separate task(s) beside the target application task. This implicitly means that an RTOS
is required. A recommendation is using embQOS since it perfectly fits the requirements of
emUSB Host and works seamlessly with emUSB-Host, not requiring any integration work.
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1.4 Tasks and interrupt usage

emUSB-Host uses two dedicated tasks. One of the tasks processes the interrupts generated
by the USB host controller. The function USBH_|I SRTask() must run as this task with the
highest priority. The other task manages the internal software timers. Its routine must be
the USBH Task() function. The priorities of both tasks have to be higher than the priority
of any other application task which uses emUSB-Host. To recap:

e USBH | SRTask runs with the highest priority
e USBH Task runs with a priority lower than USBH | SRTask
e All application tasks run with a priority lower than USBH Task

emUSBH API functions must not be called from interrupt functions, only from any task
context.

Especially when using MSD it is easy to forget that the file system functions actually call
emUSB-Host functions underneath. Therefore a task operating on the file system of a con-
nected USB medium is considered an application task and must have a lower priority than
USBH Task.

Tasks which do not use emUSB-Host in any way can run at a higher priority than USBH | SR-
Task. Even if a different high-priority task blocks the CPU for extended periods of time, USB
communication should not be affected. USB communication is host-controlled, there are
no timeouts on the device side and the host is free to delay the communication depending
on how busy it is.

Your application must properly configure these two tasks at startup. The examples in the
Application folder show how to do this.

Interrupt (ISR) emUSB-Host
Task

Routine / Action
Application tasks

emUSB -Host

EET OO

Driver

App. App.
task 1 e task n
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1.5 Development environment (compiler)

The CPU used is of no importance; only an ANSI-compliant C compiler complying with at
least one of the following international standard is required:

e ISO/IEC 9899:1999 (C99)
e ISO/IEC 14882:1998 (C++)

If your compiler has some limitations, let us know and we will inform you if these will be
a problem when compiling the software. Any compiler for 16/32/64-bit CPUs or DSPs that
we know of can be used. A C++ compiler is not required, but can be used. The application
program can therefore also be programmed in C++ if desired.
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1.6 Use of undocumented functions

Functions, variables and data-types which are not explained in this manual are considered
internal. They are in no way required to use the software. Your application should not
use and rely on any of the internal elements, as only the documented API functions are
guaranteed to remain unchanged in future versions of the software. If you feel that it
is necessary to use undocumented (internal) functions, please get in touch with SEGGER
support in order to find a solution.
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Chapter 2

USB Background information

This is a short introduction to USB. The fundamentals of USB are explained and links to
additional resources are given.
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2.1 Short Overview

The Universal Serial Bus (USB) is an external bus architecture for connecting peripherals to
a host computer. It is an industry standard - maintained by the USB Implementers Forum
- and because of its many advantages it enjoys a huge industry-wide acceptance. Over the
years, a number of USB-capable peripherals appeared on the market, for example printers,
keyboards, mice, digital cameras etc. Among the top benefits of USB are:

e Excellent plug-and-play capabilities allow devices to be added to the host system
without reboots (“hot-plug”). Plugged-in devices are identified by the host and the
appropriate drivers are loaded instantly.

e USB allows easy extensions of host systems without requiring host-internal extension
cards.

e Device bandwidths may range from a few Kbytes/second to hundreds of Mbytes/ second.
A wide range of packet sizes and data transfer rates are supported.

USB provides internal error handling. Together with the hot-plug capability mentioned
before this greatly improves robustness.

e The provisions for powering connected devices dispense the need for extra power
supplies for many low power devices.

e Several transfer modes are supported which ensures the wide applicability of USB.

These benefits have not only led to broad market acceptance, but have also produced
several other advantages, such as low costs of USB cables and connectors or a wide range
of USB stack implementations. Last but not least, the major operating systems such as
Microsoft Windows XP, Mac OS X, or Linux provide excellent USB support.

2.2 Important USB Standard Versions

USB 1.1 (September 1998)

This standard version supports isochronous and asynchronous data transfers. It has dual
speed data transfer of 1.5 Mbit/s for low speed and 12 Mbit/s for full-speed devices. The
maximum cable length between host and device is five meters. Up to 500 mA of electric
current may be distributed to low power devices.

USB 2.0 (April 2000)

As all previous USB standards, USB 2.0 is fully forward and backward compatible. Existing
cables and connectors may be reused. A new high-speed transfer speed of 480 Mbit/s (40
times faster than USB 1.1 at full-speed) was added.

USB 3.0 (November 2008)

As all previous USB standards, USB 3.0 is fully forward and backward compatible. Exist-
ing cables and connectors may be reused but the new speed can only be used with new
USB 3.0 cables and devices. The new speed class is named USB Super-Speed, which offers
a maximum rate of 5 Gbit/s.

USB 3.1 (July 2013)

As all previous USB standards, USB 3.1 is fully forward and backward compatible. The new
specification replaces the 3.0 standard and introduces new transfer speeds of up to 10
Gbit/s.
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2.3 USB System Architecture

A USB system is composed of three parts - a host side, a device side and a physical bus.
The physical bus is represented by the USB cable and connects the host and the device.
The USB system architecture is asymmetric. Every single host can be connected to multiple
devices in a tree-like fashion using special hub devices. You can connect up to 127 devices
to a single host, but the count must include the hub devices as well.

USB Host

A USB host consists of a USB host controller hardware and a layered software stack. This
host stack contains:

e A driver for the USB host controller hardware.

e The USB host stack which implements the high level functions used by the USB class
drivers (including enumeration and hub support).

e One or more USB class drivers providing generic access to certain types of USB devices
such as printers or mass storage devices.

USB Device

Two types of devices exist: Hubs and functions. Hubs usually provide four ore more addi-
tional USB attachment points. Functions provide capabilities to the host and are able to
transmit or receive data or control information over the USB bus. Every peripheral USB
device represents at least one function but may implement more than one function. A USB
printer for instance may provide file system like access in addition to printing. In this guide
we treat the term USB device as synonymous with functions and will not consider hubs.
Each USB device contains configuration information which describes its capabilities and re-
source requirements. Before it can be used a USB device must be configured by the host.
When a new device is connected for the first time, the host enumerates it, requests the
configuration from the device, and performs the actual configuration. For example, if a
memory stick is connected to a USB host, it will appear as a USB mass storage device, and
the host will use a standard MSD class implementation to access the device.

Descriptors

A device reports its attributes via descriptors. Descriptors are data structures with a stan-
dard defined format. A USB device has one device descriptor which contains information
applicable to the device and all of its configurations. It also contains the number of configu-
rations supported by the device. For each configuration, a configuration descriptor contains
configuration-specific information. The configuration descriptor also contains the number
of interfaces provided by the configuration. An interface groups the endpoints into logi-
cal units. Each interface descriptor contains information about the number of endpoints.
Each endpoint has its own endpoint descriptor which states the endpoint’s address, transfer
types etc.

Device

descriptor

A/l...nconfiguration descriptors

Configuration

descriptor

/ 1...minterface descriptors

Interface

descriptor

/ 1...0endpoint descriptors

Endpoint

descriptor
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2.4 Transfer Types

The USB standard defines four transfer types: control, isochronous, interrupt, and bulk.
Control transfers are used in the setup phase. The application can basically select one of
the other three transfer types. For most embedded applications, bulk is the best choice
because it allows the highest possible data rates.

Control transfers

Typically used for configuring a device when attached to the host. It may also be used for
other device-specific purposes, including control of other pipes on the device.

Isochronous transfers

Typically used for applications which need guaranteed speed. Isochronous transfer is fast
but with possible data loss. A typical use is for audio data which requires a constant data
rate.

Interrupt transfers

Typically used by devices that need guaranteed quick responses (bounded latency).

Bulk transfers

Typically used by devices that generate or consume data in relatively large and burstly
quantities. Bulk transfer has wide dynamic latitude in transmission constraints. It can use all
remaining available bandwidth, but with no guarantees on bandwidth or latency. Because
the USB bus is normally not very busy, there is typically 90% or more of the bandwidth
available for USB transfers.

2.5 Setup phase /Enumeration

The host first needs to get information from the target before the target can start commu-
nicating with the host. This information is gathered in the initial setup phase. The informa-
tion is contained in the descriptors. The most important part of target device identification
are the Product and Vendor IDs. During the setup phase, the host also assigns an address
to the device. This part of the setup is called enumeration.

2.6 Product/ Vendor IDs

Each USB device can be identified by its a Vendor and Product ID. A USB host does not
have a Vendor and Product ID.

2.7 Predefined device classes

The USB Implementers Forum has defined device classes for different purposes. In general,
every device class defines a protocol for a particular type of application such as a mass
storage device (MSD), human interface device (HID), etc.
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Chapter 3

Running emUSB-Host on target
hardware

This chapter explains how to integrate and run emUSB-Host on your target hardware.
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3.1 Integrating emUSB-Host

We assume that you are familiar with the tools you have selected for your project (compiler,
project manager, linker, etc.). You should therefore be able to add files, add directories to
the include search path, and so on. In this document the Embedded Studio IDE is used for
all examples and screenshots, but every other ANSI C toolchain can also be used. It is also
possible to use makefiles; in this case, when we say “add to the project”, this translates
into “add to the makefile”.

Procedure to follow

Integration of emUSB-Host is a relatively simple process, which consists of the following
steps:

Take a running project for your target hardware.

Add emUSB-Host files to the project.

Add hardware dependent configuration to the project.
Prepare and run the application.

3.2 Take arunning project

The project to start with should include the setup for basic hardware (e.g. CPU, PLL, DDR
SDRAM) and initialization of the RTOS. emUSB-Host is designed to be used with embOS,
SEGGER’s real-time operating system. We recommend to start with an embOS sample
project and include emUSB-Host into this project.

3.3 Add emUSB-Host files

Add all necessary source files from the USBH folder to your project. You may simply add
all files and let the linker drop everything not needed for your configuration. But there are
some source files containing dependencies to emFile or embQS/IP. If you don’t have these
middleware components, remove the respective files from your project.

Add RTOS layer

Additionally add the RTOS interface layer to your project. Choose a file from the folder
Sanpl e/ USBH OS that matches your RTOS. For embOS use USBH_OS_enbCS. c.

Configuring the include path

The include path is the path in which the compiler looks for include files. In cases where
the included files (typically header files, .h) do not reside in the same folder as the C file to
compile, an include path needs to be set. In order to build the project with all added files,
you will need to add the following directories to your include path:

e Config
e Inc

e SEGGER
e USBH

3.4 Configuring debugging output

While developing and testing emUSB-Host, we recommend to use the DEBUG configura-
tion of emUSB-Host. This is enabled by setting the preprocessor symbol DEBUG to 1 (or
USBH_DEBUGto 2). The DEBUG configuration contains many additional run-time checks and
generate debug output messages which are very useful to identify problems that may occur
during development. In case of a fatal problem (e.g. an invalid configuration) the program
will end up in the function USBH Pani c() with a appropriate error message that describes
the cause of the problem.
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Add the file USBH_Confi gl O. ¢ found in the folder Confi g to your project and configure it
to match the message output method used by your debugging tools. If possible use RTT.

To later compile a release configuration, which has a significant smaller code footprint,
simply set the preprocessor symbol DEBUG (or USBH_DEBUG) to 0.

3.5 Add hardware dependent configuration

To perform target hardware dependent runtime configuration, the emUSB-Host stack calls
a function named USBH_X Conf i g. Typical tasks that may be done inside this function are:

Assign memory to be used by the emUSB-Host stack.

Select an appropriate driver for the USB host controller.

Configure I/0 pins of the MCU for USB.

Configure PLL and clock divider necessary for USB operation.

Install an interrupt service routine for USB and set interrupt priority.

Details can be found in Runtime configuration on page 643.

Sample configurations for popular evaluation boards are supplied with the driver shipment.
They can be found in files called USBH Confi g_<Tar get Name>. ¢ in the folders BSP/ <Boar d-
Name>/ Set up.

Add the appropriate configuration file to your project. If there is no configuration file for
your target hardware, take a file for a similar hardware and modify it if necessary.

If the file needs modifications, we recommend to copy it into the directory Confi g for easy
updates to later versions of emUSB-Host.

Add BSP file

Some targets require CPU specific functions for initialization, mainly for installing an inter-
rupt service routine. They are contained in the file BSP_USB. c. USB interrupt priority can
also be configured in BSP_USB. c.

Sample BSP_USB. c files for popular evaluation boards are supplied with the driver shipment.
They can be found in the folders BSP/ <Boar dNane>/ Set up.

Add the appropriate BSP_USB. c file to your project. If there is no BSP file for your target
hardware, take a file for a similar hardware and modify it if necessary.

If the file needs modifications, we recommend to copy it into the directory Confi g for easy
updates to later versions of emUSB-Host.

Note that a BSP_USB. ¢ file is not always required, because for some target hardware all
runtime configuration is done in USBH_X_Confi g.

3.6 Prepare and run the application

Choose a sample application from the folder Appl i cati on and add it to your project. Sample
applications are described in Example applications on page 37. Compile and run the
application on the target hardware.
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8> LPCA357_KEIL_MCB4357 - SEGGER Embedded Studic ¥3.25-33102 (64-bit) - Licensed to SEGGER - Rainer

Eile Edit View Search Mavigate Project Build Debug Target Tools Window Help
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4 =9 Application  1fis
£-] USBH_HID_Start.c
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@ 05_Config.h SRR Ak ko Ak A Ak kR Ak Rk kA A Ak kK A KA
] SEGGER_RTT_Cont.h *
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> (L] SEGGER  4fies 1 extern "C" | FER

4 3 Setup  Sfies fendif
-] BSRe void MainTask (void) ;
£ B5P_USE.c #ifdef _ cplusplus
o] LPC4300_Startup.s } ‘
2] Ipcidoc_cgu.c 1,313 fendif

void MainTask(void) {
HID EVENT HidEvent;

&7 IpcBocscu.e
o] LPCA330c Vectars.s
£] RTOSInit_LPCA357_CMSIS.c

£ system_LPC4Txac USBH Init();

@ thumb_crt0.s 4 OSﬁSetPricrity {OSﬁG&tTaSkID{) . TASK_PRIO_APP) H
4 (3 Shared Sfies
o5 e 05 _CREATETASK (&_TCBMain, "USBH_Task", USBH_Task, TASK_PRIO_USBE MAIN, _Stac
a TH USB 2fies £ OS_CREATETASK(&iTCBIEI, "USBHiisr“, USBH_ISRTask, TASE PRIC _USBH_ ISR, _Stac

USBH_HID_Init();
USBH_HID_SetOnMouseStateChange (_OnMouseChange) ;
USBH_HID_SetOnKeyboardStateChange (_OnKeyboardChange) ;

a4 (23 Config 1fe
+ & USBH_Config_EHCI_NXP_LPCA3ie ™
4 Ego0s5 1fe
+ ] USBH_OS_embOS.c
» [C1 System Files  2fies
4 Y USBH  30fies 116
-] USBH.h
USBH_CDC.c
USBH_CDCh
USBH_ConfDefaults.h
USBH_Core.c
USBH_DebugStrings.c
USBH_Device.c
USBH_Enum.c
USBH_FT232.c 7/ )
USBH_FT232.h OS_CREATEMB (&_EIDMailBox, sizeof (HID EVENT), MAX DATA ITEMS, & aHIDEvents);
USBH_HC.c while (1) {
USBH_HID.c BSP_ToggleLED (1) ;
USBH_HID.h /

USBH_HID_ConfigureAllowLEDUpdate (0) ;
USBH_HID RegisterNotification(_OnDevNotify, NULL);

USBH_Hub.c 3000 .
USEH_HW_DWC2.c .y ) )

USBH_HW_DW(C2.h 05 _GetMail (&_HIDMailBox, &HidEvent);

USEH_HW_DWCZ Bulkintlso.c 4 if ((HidEvent.Event & (MOUSE_EVENT) ) == MOUSE_EVENT) |
USBH_HW_DW(C2_Bulkntlso_DMA.C 4 HidEvent.Event &= ~(MOUSE_EVENT);

USEH_HW DW(C2_EPCaontral.c 4 USBH_Logf Application("Mouse: xRel: %d, yRel: %d, WheelRel: %d, Buttont
usBHini[)wczigp[nntrm DMA.c 4 HidEvent.Data.Mouse.xChange, HidEvent.Data.Mouse.
USBH_HW_DWC2_RootHub.c ) } else if ((HidEvent.Event & (REYBOARD_EVENT)) == KEYBOARD_EVENT) {
USBH_HW_EHCLc 6 1514 HidEvent.Event &= ~(KEYBOARD_EVENT) ;

USEH:HW:EHCLH USBH Logf Application("Esyboard: %s - %=V, 7Scan00d325tring(H._'LdEvent.[

USBH_HW_EHCI so.c ¥
USBH_HW_EHCI RoatHub.c 1,24 }
USBH_HW_EHCI Transfer.c 3

USBH_HW KinetisFS.c SR SRR AR AFA AN Ec] OF FE I Rk ook o5k ok ok S S S R KSR

e an7

et it el et e

Write your own application

Take one of the sample applications as a starting point to write your own application. In
order to use emUSB-Host, the application has to:

e Initialize the USB core stack by calling USBH_I ni t () .

e Create two separate tasks that call the functions USBH Task() and USBH_I SRTask(),
respectively. Task priority requirements described in Tasks and interrupt usage on
page 25 must be considered.

e Initialize the USB class drivers needed by calling the USBH _<cl ass>_| ni t () function(s).
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3.7 Updating emUSB-Host

If an existing project should be updated to a later emUSB-Host version, only files have
to be replaced. You should have received the emUSB-Host update as a zip file. Unzip this
file to the location of your choice and replace all emUSB-Host files in your project with the
newer files from the emUSB-Host update shipment.

In general, all files from the following directories have to be updated:

USBH

I nc

SEGGER

Doc

Sanpl e/ USBH Cs

Some files may contain modification required for project specific customization. These files
should reside in the folder Confi g and must not be overwritten. This includes:

USBH_Conf . h

USBH_Configl O ¢

BSP_USB. ¢

USBH_Confi g_<Tar get Name>. ¢
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Example applications

In this chapter, you will find a description of each emUSB-Host example application.
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4.1 Overview

File Description
USBH H D Start.c Demonstrates the handling of mouse and keyboard events.
USBH MSD Start.c Demonstrates how to handle mass storage devices.

USBH Printer_Start.c |Shows how to interact with a printer.

USBH CDC Start.c Demonstrates communication with CDC devices.

Shows how to interact with smart phones and other MTP-en-

USBH MIP_Start. c abled devices.

USBH FT232 Start.c Demonstrates communication with FTDI serial adapters.

The example applications for the target-side are supplied in source code in the Appl i cati on
folder of your shipment.
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4.2 Mouse and keyboard events (USBH_HID_ Start.c)

This example application displays in the terminal I/O of the debugger the events generated
by a mouse and a keyboard connected over USB. A message in the form:

6: 972 Mai nTask - Muse: xRel: 0, yRel: 0, WueelRel: 0, ButtonState: 1

is generated each time the mouse generates an event. An event is generated when the
mouse is moved, a button is pressed or the scroll-wheel is rolled. The message indicates
the change in position over the vertical and horizontal axis, the scroll-wheel displacement
and the status of all buttons. In case of a keyboard these two messages are generated
when a key is pressed and then released:

386: 203 Mai nTask - Keyboard: Key e/E - pressed
386: 287 Mai nTask - Keyboard: Key e/E - rel eased

The keycode is displayed followed by its status.
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4.3 Mass storage handling (USBH_MSD_Start.c)

This demonstrates the handling of mass storage devices. A small test is run as soon as
a mass storage device is connected to host. The results of the test are displayed in the
terminal I/O window of the debugger. If the medium is not formatted only the message
“Medium is not formatted.” is shown and the application waits for a new device to be con-
nected. In case the medium is formatted the file system is mounted and the total disk space
is displayed. The test goes on and creates a file hamed TestFile.txt in the root directory
of the disk followed by a listing of the files in the root directory. The value returned by
0S_Get Ti me() is stored in the created file. At the end of test the file system is unmounted
and information about the mass storage device is displayed like Vendor ID and name. In-
formation similar to the following is shown when a memory stick is connected:

<...>
**** Device added
Runni ng sanple on "nsd: 0:"

Readi ng vol unme information...

**** Volune information for nsd:O:
125105536 KBytes total disk space
125105536 KBytes avail able free space

32768 bytes per cluster
3909548 cl usters avail abl e on vol une
3909548 free cluster available on vol une

Creating file nmed: 0:\TestFile.txt...Ck
Contents of nmsd: O:
TESTFI LE. TXT Attributes: A--- Size: 21

* Kk k% Unnrount *k Kk k%

Test with the follow ng device was successful:
Vendor |l d: 0x1234

Product|d: 0x5678

Vendor Nanme: XXXXXXX

Product Name: XXX
Revi si on: 1.00

NunBSect ors: 250272768

Byt esPer Sector: 512

Total Si ze: 122203 MByte

H ghspeedCapabl e: No

Connect edToRoot Hub: Yes

Sel f Power ed: No

Reported | max: 500 mA
Connected to Port: 1

Por t Speed: Ful | Speed

emUSB-Host User Guide & Reference Manual © 2010-2023 SEGGER Microcontroller GmbH



41 CHAPTER 4 Printer interaction (USBH_Printer_Start.c)

4.4 Printer interaction (USBH_Printer_Start.c)

This example shows how to communicate with a printer connected over USB. As soon as a
printer connects over USB the message “**** Device added” is displayed on the terminal
I/0 window of the debugger followed by the device ID of the printer and the port status.
After that the ASCII text “Hello World” and a form feed is sent to the printer.

Terminal output:

**** Devi ce added
Device Id = MG Hew et t - Packar d; CVD: PJL, PM., POSTSCRI PT, PCLXL, PCL; MDL: HP
LaserJet P2015 Series; CLS: PRI NTER, DES: Hew ett - Packard LaserJet P2015
Seri es; MNEM MEM=23MB; COMVENT: RES=1200x1;
Port Status = 0x18 ->NoError=1, Sel ect/OnLi ne=1, Paper Enpty=0
Printing Hello World to printer
Printing conpl et ed

**** Device renoved
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4.5 Serial communication (USBH_CDC_Start.c)

This example shows how to communicate with a CDC-enabled device. Since CDC is just
a transport protocol it is not possible to write a generic sample which will work with all
devices. This sample is designed to be used with a emUSB-Device CDC counterpart, the
“USB_CDC Echo. c” sample. It can also be used with any other device, but it may not be
able to demonstrate continuous communication. The sample works as follows:

e When a CDC is connected the sample prints generic information about the device.
o After that the sample writes data onto the device.
e The sample reads data from the device and in case it has received any - sends it back.

With the emUSB-Device “"USB_CDC Echo. c” sample this causes a simple, continuous ping-
pong of messages.

Terminal output:

**x* Device added
<,..>

0: 663 USBH isr - INIT: USBH | SRTask started

**** Device added

Vendor |d = 0x1234
Product Id = 0x5678
Serial no. = 123456789
Speed = Hi ghSpeed
Started comruni cation...
<,..>

**** Device renoved
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4.6 Media Transfer Protocol (USBH_MTP_Start.c)

This example shows how to communicate with a MTP-enabled device. The sample demon-
strates most of the emUSB-Host MTP API. When a MTP device is connected the sample
prints generic information about the device. If the device is locked (e.g. pin code on a smart
phone) the sample will wait for the user to unlock it. The sample will then iterate over the
storages made available by the device, print information about it, print the file and folder
list in the root directory and create a new file under it called "SEGGER _Test . t xt ”.

Terminal output:

<,..>

**** Devi ce added

Vendor 1d = 0x1234

Product Id = 0x1234

Serial no. s

Speed = Ful | Speed

Manuf act ur er XXXXXX

Model ) 9,0.9,0,0,:9.9,9,.0,.9.9,0,.0,:9.9,9,.0,0.9,9.0.¢
Devi ceVer si on 8.10.12397.0

MIP Seri al Nunber

844848f b44583chaalecae45545b3

USBH_MTP_CheckLock returns USBH_STATUS ERROR
Pl ease unl ock the device to proceed.

<...>
_chOnUser Event :

< >

MIP Event
Par a2: 0x00000000, Para3: 0x00000000.

recei ved! Event Code: 0x4004, Paral: 0x00010001

USBH_MTP_CheckLock returns USBH_STATUS_ SUCCESS
Found storage with ID: 0

St or ageType 0x0003
Fi | esyst enlype 0x0002
AccessCapability 0x0000

MaxCapaci ty
Fr eeSpacel nByt es

3959422976 byt es
1033814016 byt es

FreeSpacel nl mages 0x00000000
St or ageDescri ption Phone
Vol unelLabel MIP Vol une - 65537

Found 9 objects in directory OxFFFFFFFF

Processi ng obj ect 0x00000001 in directory OXFFFFFFFF. ..

St oragel D = 0x00010001
Obj ect For mat = 0x3001

Par ent Obj ect = OxFFFFFFFF
Pr ot ecti onSt at us = 0x0001

Fi | enanme Docunent s
Capt ureDat e 2014052270
Modi fi cati onDat e 2016070771

Pr ocessi ng obj ect 0x00000002 in directory OXFFFFFFFF. ..

St oragel D = 0x00010001
Obj ect For mat = 0x3001

Par ent Obj ect = OxFFFFFFFF
Pr ot ecti onSt at us = 0x0001

Fi | enanme Downl oads
Capt ureDat e 2014052270
Modi fi cati onDat e 2016070771
<,..>
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Creating new object with 135 bytes in fol der OxFFFFFFFF
wi th nane SEGCGER Test.txt.

Created new object in folder OxFFFFFFFF, I D: 0x000013F9.
Connection to MIP device cl osed.

<...>

* % k%

Devi ce renoved
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4.7 FTDI devices (USBH_FT232 Start.c)

This example shows how to communicate with a FTDI FT232 adapters. When a FT232 is
connected the sample prints generic information about the device. After that it receives
data from the connected FT232 adapter and sends it back. The sample is easily tested by
using two identical FT232 adapters connected to each other via a null modem cable. One
of the devices should be connected to emUSB-Host. The other to a PC. You can use any PC
terminal emulator to send data from one adapter to the other, which will be then received
by emUSB-Host and sent back. Baudrate and other serial setting should match between
the sample and the PC for this to work.

Terminal output:

***x Device added
<, ..>
3:213 MainTask - Vendor Id

= 0x0403
3:213 MainTask - Product Id = 0x6001
3:213 Mai nTask - bcdDevice = 0x0600

<, ..>
**** Device renoved
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Chapter 5
USB Host Core

In this chapter, you will find a description of all API functions as well as all required data
and function types.
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5.1 Target API

Target API

This section describes the functions that can be used by the target application.

Function Description
General
USBH I nit () Initializes the emUSB-Host stack.
USBH Exi t () Shuts down and de-initializes the emUSB-

Host stack.

USBH | SRTask()

Processes the events triggered from the
interrupt handler.

USBH Task()

Manages the internal software timers.

USBH_| sRunni ng()

Returns whether the stack is running or
not.

USBH_Get Fr aneNunber ()

Retrieves the current frame number.

USBH Get StatusStr ()

Converts the result status into a string.

USBH MEM Get MaxUsed()

Returns the maximum used memory since
initialization of the memory pool.

USBH_Set Root Por t Power ()

Set port of the root hub to a given power
state.

USBH_Set HubPor t Power ()

Set port of an external hub to a given
power state.

USBH HUB_SuspendResune()

Prepares hubs for suspend (stops the in-
terrupt endpoint) or re-starts the interrupt
endpoint functionality after a resume.

USBH_Get NunRoot Port Connecti ons()

Determine how many devices are directly
connected to the host controllers root hub
ports.

Runtime configuration

USBH_Assi gnMenor y()

Assigns a memory area that will be used
by the memory management functions for
allocating memory.

USBH_Assi gnTransf er Menory()

Assigns a memory area for a heap that will
be used for allocating DMA memory.

USBH Confi g_Set V2PHandl er ()

Sets a virtual address to physical address
translator.

USBH_Conf i gPower OnCGoodTi ne()

Configures the power on time that the
host waits after connecting a device before
starting to communicate with the device.

USBH_Conf i gSuppor t Ext er nal Hubs()

Enable support for external USB hubs.

USBH_Confi gTransferBufferSi ze()

Configures the size of a copy buffer that
can be used if the USB controller has lim-
ited access to the system memory or the
system is using cached (data) memory.

USBH_Set CacheConfi g()

Configures cache related functionality that
might be required by the stack for sever-

al purposes such as cache handling in dri-
vers.

USBH_Set OnSet Por t Power ()

Sets a callback for the set-port-power dri-
ver function.

USBH_Conf i gPor t Power Pi nEx()

Setups how the port-power pin should be
set in order to enable port for this port.
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Function Description

Sets a callback to report port events to the

USBH_Set OnPor t Event () application

Configures how the driver detects an over-

USBH_Conf i gOver current Det ecti on() current condition

Information about interfaces

Generates a list of available interfaces

USBH Createl nterfaceli st () matching a given criteria.

Destroy a device list created by USBH_Cr e-
USBH Dest royl nt erfaceLi st () atel nterfaceli st () and free the related
resources.

Returns the interface id for a specified in-

USBH Get I nterfacel d() terface

Obtain information about a specified inter-

USBH Get I nterfacel nfo() face

Retrieves the serial number of the device

USBH Get I nter faceSerial () containing the given interface.

Obtains information about the correspond-
USBH_Cet | ADI nf o() ing Interface Association Descriptor for an
interface ID (if one is available).

USB interface handling

Close an interface handle that was opened
with USBH_Openl nterface().

Retrieves the current configuration de-
scriptor of the device containing the given
interface.

Obsolete function, use USBH_Get De-
vi ceDescriptorPtr().

USBH Cl osel nterface()

USBH_Get Current Confi gurati onDescri p-
tor()

USBH_Get Devi ceDescri ptor ()

Returns a pointer to the device descriptor
USBH_Get Devi ceDescriptorPtr() structure of the device containing the giv-
en interface.

Retrieves an endpoint descriptor of the de-

USBH_Get Endpoi nt Descri pt or () vice containing the given interface.

Retrieves the interface descriptor of the
given interface.

USBH _Cet I nt er f acel dByHandl e() Get the interface ID for a given index.

Retrieves the serial number of the device
containing the given interface.

USBH_Get I nterfaceDescri ptor()

USBH Get Seri al Nunber ()

Retrieves the serial number of the device

USBH_Get Ser i al Number ASQI 1 () containing the given interface.

Retrieves a string from a string descriptor
USBH_Get St ri ngDescri ptorASCl | () from the device containing the given inter-
face.

Retrieves the raw string descriptor from

USBH Get StringDescri ptor () the device containing the given interface.

USBH_Get Speed() Returns the operating speed of the device.

USBH_Openl nterface() Opens the specified interface.

Obtains information about a connected
USB device.

USBH_Submi t Ur b() Submits an URB.

USBH _Get Port I nfo()
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Function Description

Acknowledge ISO data received from an IN
EP or provide data for OUT EPs.

Notification

USBH | soDataCtr! ()

Registers a notification for a port enumer-

USBH_Regi st er EnunError Noti fi cation() ation error

Registers a notification function for PnP

USBH_Regi st er PnPNot i fi cation() events

Restarts the enumeration process for all

USBH_Rest art Enuntrror () devices that have failed to enumerate.

USBH_Unr egi st er EnunError Not i fi ca- Removes a registered notification for a
tion() port enumeration error.

Removes a previously registered notifica-

USBH _Unr egi st er PnPNot i fication() tion for PnP events
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5.1.1 USBH_AssignMemory()

Description

Assigns a memory area that will be used by the memory management functions for allo-
cating memory. This function must be called in the initialization phase.

Prototype

voi d USBH_Assi gnMenory(void * pMem
u32 NunByt es) ;

Parameters

Parameter Description
pMem Pointer to the memory area.
NunByt es Size of the memory area in bytes.

Additional information

emUSB-Host comes with its own dynamic memory allocator optimized for its needs. This
function is used to set up up a memory area for the heap. The best place to call it is in
the USBH_X Confi g() function.

For some USB host controllers additionally a separate memory heap for DMA memory must
be provided by calling USBH_Assi gnTr ansf er Menory() .
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5.1.2 USBH_AssignTransferMemory()

Description

Assigns a memory area for a heap that will be used for allocating DMA memory. This function
must be called in the initialization phase.

The memory area provided to this function must fulfill the following requirements:

e Not cachable/bufferable.

e Fast access to avoid timeouts.

e USB-Host controller must have full read/write access.

e Cache aligned

If the physical address is not equal to the virtual address of the memory area (address
translation by an MMU), additionally a mapping function must be installed using USBH_Con-
fig_Set V2PHandl er ().

Prototype

voi d USBH _Assi gnTransfer Menory(void * pMem
u32 NunmByt es) ;

Parameters

Parameter Description
pMem Pointer to the memory area (virtual address).
NunByt es Size of the memory area in bytes.

Additional information

Use of this function is required only in systems in which “normal” default memory does not
fulfill all of these criteria. In simple microcontroller systems without cache, MMU and ex-
ternal RAM, use of this function is not required. If no transfer memory is assigned, memory
assigned with USBH_Assi gnMenory() is used instead.
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5.1.3 USBH_Closelnterface()

Description

Close an interface handle that was opened with USBH Qpenl nt erf ace().

Prototype
voi d USBH _C osel nt erface( USBH_| NTERFACE_HANDLE hl nt erface);
Parameters

Parameter Description

Handle to a valid interface, returned by USBH _Openl nt er -

hl nterface face().

Additional information

Each handle must be closed one time. Calling this function with an invalid handle leads to
undefined behavior.
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5.1.4 USBH_Config_SetV2PHandler()

Description

Sets a virtual address to physical address translator. Is required, if the physical address is
not equal to the virtual address of the memory used for DMA access (address translation
by an MMU). See USBH _Assi gnTr ansf er Menory.

Prototype
voi d USBH_Confi g_Set V2PHandl er (USBH_V2P_FUNC * pf V2PHandl er);
Parameters
Parameter Description
pf V2PHandl er Handler to be called to convert virtual address.
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5.1.5 USBH_ConfigPowerOnGoodTime()

Description

Configures the power on time that the host waits after connecting a device before starting
to communicate with the device. The default value is 300 ms.

Prototype
voi d USBH_Confi gPower OnGoodTi ne(unsi gned Power GoodTi ne) ;
Parameters

Parameter Description

Power GoodTi e .
(im ms).

Time the stack should wait before doing any other operation

Additional information

If you are dealing with problematic devices which have long initialization sequences it is

advisable to increase this timeout.
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5.1.6 USBH_ConfigSupportExternalHubs()

Description

Enable support for external USB hubs.

Prototype
voi d USBH_Confi gSupport Ext er nal Hubs(U8 OnOf f) ;
Parameters
Parameter Description
1 - Enable support for external hubs 0 - Disable support for
OnOr f
external hubs.

Additional information

This function should not be called if no external hub support is required to avoid the code
for external hubs to be linked into the application.
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5.1.7 USBH_ConfigTransferBufferSize()

Description

Configures the size of a copy buffer that can be used if the USB controller has limited access
to the system memory or the system is using cached (data) memory. Transfer buffers of
this size are allocated for each used endpoint. If this functions is not called, a driver specific

default size is used.

Prototype
voi d USBH_Confi gTransf er Buf fer Si ze(U32 HCl ndex,
U32 Size);
Parameters
Parameter Description
HCl ndex Index of the host controller.
S ze Si ze of the buffer in bytes. Must be a multiple of the maxi-
mum packet size (512 for high speed, 64 for full speed).
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5.1.8 USBH_CreatelnterfacelList()

Description

Generates a list of available interfaces matching a given criteria.

Prototype

USBH_I NTERFACE_LI ST_HANDLE USBH Cr eat el nt er f aceLi st
(const USBH_| NTERFACE_MASK * pl nt er f aceMask,
unsi gned int * plnterfaceCount);

Parameters

Parameter Description

Pointer to a caller provided structure, that allows to select
pl nt er f aceMask interfaces to be included in the list. If this pointer is NULL all
available interfaces are returned.

Pointer to a variable that receives the number of interfaces

pl nt er f aceCount in the list created.

Return value

On success it returns a handle to the interface list. In case of an error it returns NULL.

Additional information

The generated interface list is stored in the emUSB-Host and must be deleted by a call
to USBH Destroyl nterfacelLi st(). The list contains a snapshot of interfaces available at
the point of time where the function is called. This enables the application to have a fixed
relation between the index and a USB interface in a list. The list is not updated if a device is
removed or connected. A new list must be created to capture the current available inter-
faces. Hub devices are not added to the list!

Example

/*********************************************************************

_ListJLi nkDevi ces

Functi on description
Cenerates a list of JLink devices connected to host.

E I I

/

static void _ListJLinkDevices(void) {
USBH_| NTERFACE_MASK | f aceMask;

unsi gned int |faceCount;

USBH_| NTERFACE_LI ST_HANDLE hl f aceLi st ;

nenset (& faceMask, 0, sizeof (IfaceMask));
/1
/1 W want a list of all SEGGER J-Link devices connected to our host.
/1 The devices are selected by their Vendor and Product |D.
/1 Other identification information is not taken into account.
/1
| faceMask. Mask = USBH_ | NFO MASK VI D | USBH_ | NFO MASK_PI D;
| faceMask. Vendorld = 0x1366;
| faceMask. Productld = 0x0101;
hl faceLi st = USBH Createl nterfaceli st (& faceMask, &l faceCount);
if (hlfaceList == NULL) {

USBH War nf _Applicati on("Cannot create the interface list!");
} else {

if (IfaceCount == 0) {

USBH_Logf _Application("No devices found.");
} else {
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unsigned int i;
USBH_I NTERFACE_I D | f acel d;
I

/1l Traverse the list of devices and display informati on about each of them
I
for (i =0; i < IfaceCount; ++i) {
I
/1 An interface is addressed by its ID
I
| faceld = USBH GetlInterfaceld(hlfaceList, i);
_Showi facel nfo(lfaceld);
}
}
I
/'l Ensure the list is properly cleaned up
I
USBH Destroyl nterfaceLi st (hlfaceList);
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CHAPTER 5

Target API

Description
Destroy a device list created by USBH Creat el nterfacelLi st() and free the related re-
sources.
Prototype
voi d USBH_Destroyl nterfaceli st (USBH | NTERFACE_LI ST_HANDLE hl nt erfaceLi st);
Parameters

Parameter Description

hl nt er f acelLi st

Valid handle to a interface list, returned by USBH_Cr eat el n-

terfaceList().
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5.1.10 USBH_Exit()

Description

Shuts down and de-initializes the emUSB-Host stack. All resources will be freed within this
function. This includes also the removing and deleting of all host controllers.

Before this function can be used, the exit functions of all initialized USB classes (e.g. USB-
H CDC Exit(), USBH MSD Exit(), ..) must be called.

Calling USBH_Exi t () will cause the functions USBH Task() and USBH | SRTask() to return.

Prototype

voi d USBH_Exit (void);

Additional information

After this function call, no other function of the USB stack should be called.
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5.1.11 USBH_GetCurrentConfigurationDescriptor()

Description

Retrieves the current configuration descriptor of the device containing the given interface.

Prototype

USBH_STATUS USBH_Get Curr ent Confi gur ati onDescri pt or
(USBH_I NTERFACE_HANDLE  hinterface,

us * pDescriptor,
unsi gned * pBufferSize);
Parameters
Parameter Description
Valid handle to an interface, returned by USBH Openl nt er -
hl nterface
face().
pDescri pt or Pointer to a buffer where the descriptor is stored.
. ) Size of the buffer pointed to by pDescri ptor.
pBuffer Size . Number of bytes copied into the buffer.

Return value
USBH_STATUS_SUCCESS on success. Other values indicate an error.

Additional information

The function returns a copy of the current configuration descriptor, that was stored during
the device enumeration. If the given buffer size is too small the configuration descriptor
returned is truncated.
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5.1.12 USBH_GetDeviceDescriptor()

Description

Obsolete function, use USBH_Get Devi ceDescri pt or Pt r (). Retrieves the current device de-
scriptor of the device containing the given interface.

Prototype
USBH_STATUS USBH_Get Devi ceDescri pt or (USBH_| NTERFACE_HANDLE hl nterface,
us * pDescri ptor,
unsi gned * pBufferSize);
Parameters
Parameter Description
Valid handle to an interface, returned by USBH Openl nt er -
hi nterface
face().
pDescri pt or Pointer to a buffer where the descriptor is stored.
. ) Size of the buffer pointed to by pDescri ptor.
pBuffer Size . Number of bytes copied into the buffer.

Return value
USBH_STATUS_SUCCESS on success. Other values indicate an error.

Additional information

The function returns a copy of the current device descriptor, that was stored during the
device enumeration. If the given buffer size is too small the device descriptor returned is
truncated.
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5.1.13 USBH_GetDeviceDescriptorPtr()

Description

Returns a pointer to the device descriptor structure of the device containing the given
interface.

Prototype

USBH_DEVI CE_DESCRI PTOR *USBH_Get Devi ceDescri ptor Ptr
( USBH_| NTERFACE_HANDLE hi nt erf ace);

Parameters

Parameter Description

Valid handle to an interface, returned by USBH Openl nt er -

hl nterface face().

Return value

Pointer to the current device descriptor information (read only), that was stored during
the device enumeration. The pointer gets invalid, when the interface is closed using USB-
H C osel nterface().
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5.1.14 USBH_GetEndpointDescriptor()

Description

Retrieves an endpoint descriptor of the device containing the given interface.

Prototype
USBH_STATUS USBH_Get Endpoi nt Descri pt or
( USBH_I NTERFACE_HANDLE  hl nterface,
us Al ternateSetting,
const USBH_EP_MASK * pMask,

us * pBuffer,

unsi gned * pBufferSize);
Parameters

Parameter Description

Valid handle to an interface, returned by USBH Openl nt er -

hl nterface face().

Specifies the alternate setting for the interface. The function
Al ternateSetting returns endpoint descriptors that are inside the specified al-
ternate setting.

Pointer to a caller allocated structure of type USBH_EP_MASK,

pMask that specifies the endpoint selection pattern.

pBuf f er Pointer to a buffer where the descriptor is stored.
. o Size of the buffer pointed to by pBuf fer.

pBufferSize o Number of bytes copied into the buffer.

Return value
USBH_STATUS_SUCCESS on success. Other values indicate an error.

Additional information

The endpoint descriptor is extracted from the current configuration descriptor, that was
stored during the device enumeration. If the given buffer size is too small the endpoint
descriptor returned is truncated.
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5.1.15 USBH_GetFrameNumber()

Description

Retrieves the current frame number.

Prototype
USBH_STATUS USBH_Get Fr amreNunmber ( USBH_| NTERFACE_HANDLE hl nterface,
u32 * pFrameNunber) ;
Parameters
Parameter Description

Valid handle to an interface, returned by USBH Openl nt er -
hl nterface

face().
pFrameNunber Pointer to a variable that receives the frame number.

Return value
USBH_STATUS_SUCCESS on success. Other values indicate an error.

Additional information

The frame number is transferred on the bus with 11 bits. This frame number is returned as
a 16 or 32 bit number related to the implementation of the host controller. The last 11 bits
are equal to the current frame. The frame number is increased each millisecond if the host
controller is running in full-speed mode, or each 125 microsecond if the host controller is
running in high-speed mode, The returned frame number is related to the bus where the
device is connected. The frame numbers between different host controllers can be different.

CAUTION: The functionality is not implemented for all host drivers. For some host con-
trollers the function may always return a frame number of 0.
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5.1.16 USBH_GetInterfaceDescriptor()

Description

Retrieves the interface descriptor of the given interface.

Prototype
USBH_STATUS USBH Get I nt erfaceDescri pt or (USBH_| NTERFACE_HANDLE  hinterface,
us Al ternateSetting,
us * pBuffer,
unsi gned * pBufferSize);
Parameters
Parameter Description
Valid handle to an interface, returned by USBH Openl nt er -
hl nterface
face().
Al ternateSetting Specifies the alternate setting for this interface.
pBuf f er Pointer to a buffer where the descriptor is stored.
: o Size of the buffer pointed to by pBuffer.
pBufferSize J Number of bytes copied into the buffer.

Return value
USBH_STATUS_SUCCESS on success. Other values indicate an error.

Additional information

The interface descriptor is extracted from the current configuration descriptor, that was
stored during the device enumeration. The interface descriptor belongs to the interface that
is identified by hl nt er f ace. If the interface has different alternate settings the interface
descriptors of each alternate setting can be requested.

If the given buffer size is too small the interface descriptor returned is truncated.
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5.1.17 USBH_Getinterfaceld()

Description

Returns the interface id for a specified interface.

Prototype
USBH_I NTERFACE_I D USBH_Get I nt erf acel d( USBH_I NTERFACE_LI| ST_HANDLE hl nt er f aceli st,
unsi gned int I ndex) ;
Parameters
Parameter Description

Valid handle to a interface list, returned by USBH_Cr eat el n-

hl nt er f acelLi st terfacelist().

I ndex Specifies the zero based index for an interface in the list.

Return value

On success the interface Id for the interface specified by | ndex is returned. If the interface
index does not exist the function returns 0.

Additional information

The interface ID identifies a USB interface as long as the device is connected to the host.
If the device is removed and re-connected a new interface ID is assigned. The interface ID
is even valid if the interface list is deleted. The function can return an interface ID even if
the device is removed between the call to the function USBH Cr eat el nt er f aceLi st () and
the call to this function. If this is the case, the function USBH_Openl nt er f ace() fails.

Example
See USBH Creat el nterfacelLi st on page 56.
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5.1.18 USBH_GetInterfaceldByHandle()

Description

Get the interface ID for a given index. A returned value of zero indicates an error.

Prototype
USBH_STATUS USBH Get I nt er f acel dByHandl e( USBH_| NTERFACE_HANDLE  hinterface,
USBH_I NTERFACE_I D * plnterfaceld);
Parameters
Parameter Description
Handle to a valid interface, returned by USBH _Openl nt er -
hl nterface
face().
plnterfaceld Pointer to a variable that will receive the interface id.

Return value
USBH_STATUS_SUCCESS on success. Any other value means error.

Additional information

Returns the interface ID if the handle to the interface is available. This may be useful if a
Plug and Play notification is received and the application checks if it is related to a given
handle. The application can avoid calls to this function if the interface ID is stored in the
device context of the application.
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5.1.19 USBH_GetlInterfacelnfo()

Description

Obtain information about a specified interface.

Prototype
USBH_STATUS USBH Get I nt er f acel nf o( USBH_| NTERFACE_I D I nterfacel D,
USBH_I NTERFACE_I NFO * plnterfacel nfo);
Parameters
Parameter Description
Interfacel D ID of the interface to query.

Pointer to a caller allocated structure that will receive the in-

pl nterfacel nfo . -
terface information on success.

Return value
USBH_STATUS_SUCCESS on success. Any other value means error.

Additional information

Can be used to identify a USB interface without having to open it. More detailed information
can be requested after the USB interface is opened.

If the interface belongs to a device which is no longer connected to the host USBH S-
TATUS_DEVI CE_REMOVED is returned and pl nt er f acel nf o is not filled.
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5.1.20 USBH_GetInterfaceSerial()

Description

Retrieves the serial nhumber of the device containing the given interface.

Prototype
USBH_STATUS USBH Get I nterfaceSerial (USBH_ I NTERFACE_ID Interfacel D,
u32 Buf f Si ze,
us * pSerial Number,
u32 * pSeri al Nunmber Si ze) ;
Parameters
Parameter Description
Interfacel D ID of the interface to query.
Buf f Si ze Size of the buffer pointed to by pSeri al Nunber .
pSeri al Nunber Pointer to a buffer where the serial number is stored.
pSeri al Nunber Si ze Number of bytes copied into the buffer.

Return value
USBH_STATUS_SUCCESS on success. Other values indicate an error.

Additional information

The serial number is returned as a UNICODE string in USB little endian format. The num-
ber of valid bytes is returned in pSeri al Nunber Si ze. The string is not zero terminated.
The returned data does not contain a USB descriptor header and is encoded in the first
language Id. This string is a copy of the serial number string that was requested during
the enumeration. If the device does not support a USB serial number string the function
returns USBH_STATUS SUCCESS and a length of 0. If the given buffer size is too small the
serial number returned is truncated.
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5.1.21 USBH_GetlADInfo()

Description

Obtains information about the corresponding Interface Association Descriptor for an inter-
face ID (if one is available).

Prototype

USBH_STATUS USBH_Get | ADI nf o( USBH_| NTERFACE I D I nterfacel D,
USBH_I AD_I NFO * pl ADI nf0) ;

Parameters
Parameter Description
Interfacel D ID of an interface of the device to query.
Pointer to a caller allocated structure that will receive the
pl ADI nf o : -
IAD information on success.

Return value
USBH_STATUS_SUCCESS on success. Any other value means error.
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5.1.22 USBH_GetPortinfo()

Description

Obtains information about a connected USB device.

Prototype

USBH_STATUS USBH Get Port | nf o(USBH_ | NTERFACE_I D Interfacel D,
USBH_PORT_I NFO * pPortlnfo);

Parameters
Parameter Description
Interfacel D ID of an interface of the device to query.
Pointer to a caller allocated structure that will receive the
pPortlnfo ) ,
port information on success.

Return value
USBH_STATUS_SUCCESS on success. Any other value means error.
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5.1.23 USBH_GetSerialNumber()

Description

Retrieves the serial number of the device containing the given interface. The serial number
is returned as a UNICODE string in little endian format. The number of valid bytes is returned
in pBufferSize. The string is not zero terminated. The returned data does not contain
a USB descriptor header and is encoded in the first language Id. This string is a copy of
the serial number string that was requested during the enumeration. If the device does
not support a USB serial number string the function returns USBH_STATUS SUCCESS and a
length of 0. If the given buffer size is too small the serial number returned is truncated.

Prototype
USBH_STATUS USBH_Get Ser i al Nurrber (USBH_| NTERFACE_HANDLE ~ hl nter f ace,
us * pBuffer,
unsi gned * pBufferSize);
Parameters
Parameter Description
Valid handle to an interface, returned by USBH Openl nt er -
hl nterface
face().
pBuf f er Pointer to a buffer where the serial number is stored.
. o Size of the buffer pointed to by pBuffer.
pBufferSize . Number of bytes copied into the buffer.

Return value
USBH_STATUS_SUCCESS on success. Other values indicate an error.
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5.1.24 USBH_GetSerialNumberASCII()

Description

Retrieves the serial number of the device containing the given interface. The serial number
is returned as 0 terminated string. The returned data does not contain a USB descriptor
header and is encoded in the first language Id. This string is a copy of the serial number
string that was requested during the enumeration. Non-ASCII characters are replaced by
‘@". If the device does not support a USB serial number string the function returns USB-
H STATUS SUCCESS and a zero length string. If the given buffer size is too small the serial
number returned is truncated. The maximum string length returned is BuffSize - 1.

Prototype
USBH_STATUS USBH_Get Seri al Nunber ASCI | ( USBH_| NTERFACE_HANDLE hl nterface,
char * pBuffer,
unsi gned Buf f er Si ze) ;
Parameters
Parameter Description
Valid handle to an interface, returned by USBH Openl nt er -
hl nterface
face().
pBuf f er Pointer to a buffer where the serial number is stored.
BufferSize Size of the buffer pointed to by pBuffer.

Return value
USBH_STATUS_SUCCESS on success. Other values indicate an error.

emUSB-Host User Guide & Reference Manual © 2010-2023 SEGGER Microcontroller GmbH



74 CHAPTER 5 Target API

5.1.25 USBH_GetStringDescriptorASCII()

Description

Retrieves a string from a string descriptor from the device containing the given interface.
The string returned is O-terminated. The returned data does not contain a USB descriptor
header and is encoded in the first language Id. Non-ASCII characters are replaced by '@’.
If the given buffer size is too small the string is truncated. The maximum string length
returned is Buf f er Si ze - 1.

Prototype
USBH_STATUS USBH Get Stri ngDescri pt or ASCl | (USBH_| NTERFACE_HANDLE  hl nterf ace,
us Stri ngl ndex,
char * pBuffer,
unsi gned Buf f er Si ze) ;
Parameters
Parameter Description
Valid handle to an interface, returned by USBH Openl nt er -
hl nterface
face().
Stri ngl ndex Index of the string.
pBuf f er Pointer to a buffer where the string is stored.
Buf ferSi ze Size of the buffer pointed to by pBuf fer.

Return value
USBH_STATUS_SUCCESS on success. Other values indicate an error.
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5.1.26 USBH_GetStringDescriptor()

Description

Retrieves the raw string descriptor from the device containing the given interface. First two
bytes of descriptor are type (always USB_STRI NG DESCRI PTOR _TYPE) and length. The rest
contains a UTF-16 LE string. If the given buffer size is too small the string is truncated.

Prototype
USBH_STATUS USBH Get Stri ngDescri pt or (USBH_| NTERFACE_HANDLE  hl nterface,
us Stri ngl ndex,
uUl6 Langl D,
us * pBuffer,
unsi gned * pNunByt es) ;
Parameters
Parameter Description
Valid handle to an interface, returned by USBH Openl nt er -
hl nterface
face().
St ri ngl ndex Index of the string.

Language index. The default language of a device has the ID
0. See “Universal Serial Bus Language Identifiers (LANGIDs)

Langl b version 1.0” for more details. This document is available on
usb.org.

pBuf f er Pointer to a buffer where the string is stored.
o Size of the buffer pointed to by pBuf fer.

PNunByt es o Number of bytes copied into the buffer.

Return value
USBH_STATUS_SUCCESS on success. Other values indicate an error.
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5.1.27 USBH_GetSpeed|()

Description

Returns the operating speed of the device.

Prototype
USBH_STATUS USBH_Get Speed( USBH_I NTERFACE_HANDLE hl nterface,
USBH_SPEED * pSpeed);
Parameters
Parameter Description
Valid handle to an interface, returned by USBH Openl nt er -
hl nterface
face().
pSpeed Pointer to a variable that will receive the speed information.

Return value
USBH_STATUS_SUCCESS on success. Other values indicate an error.

Additional information

A high speed device can operate in full or high speed mode.
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5.1.28 USBH_GetStatusStr()

Description

Converts the result status into a string.

Prototype
char *USBH_Get St at usSt r (USBH_STATUS x) ;
Parameters
Parameter Description
X Result status to convert.

Return value

Pointer to a string which contains the result status in text form.
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5.1.29 USBH_ISRTask()

Description

Processes the events triggered from the interrupt handler. This function must run as a
separate task in order to use the emUSBH stack. The functions only returns, if the USBH
stack is shut down (if USBH Exit() was called). In order for the emUSB-Host to work
reliably, the task should have the highest priority of all tasks dealing with USB.

Prototype

voi d USBH_| SRTask(voi d);

Additional information

This function waits for events from the interrupt handler of the host controller and processes
them.

When USBH_Exi t () is used in the application this function should not be directly started as
a task, as it returns when USBH Exit () is called. A wrapper function can be used in this
case, see USBH_| sRunni ng() for a sample.

Note

Task priority requirements described in Tasks and interrupt usage on page 25 must be
considered.
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5.1.30 USBH_Init()

Description

Initializes the emUSB-Host stack.

Prototype

void USBH_ | nit(void);

Additional information

Has to be called one time during startup before any other function. The library initializes
or allocates global resources within this function.
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5.1.31 USBH_MEM_GetMaxUsed()

Description

Returns the maximum used memory since initialization of the memory pool.

Prototype

U32 USBH_MEM Get MaxUsed(int 1dx);

Parameters

Parameter Description

Index of memory pool.
| dx e 0 - normal memory
e 1 - transfer memory.

Return value

Maximum used memory in bytes.

Additional information

This function only works in a debug configuration of emUSB-Host. If compiled as release
configuration, this function always returns 0.
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5.1.32 USBH_SetRootPortPower()

Description
Set port of the root hub to a given power state.

The application must ensure that no transaction is pending on the port before setting it
into suspend state.

Prototype
voi d USBH_Set Root Por t Power ( U32 HCl ndex,
us Port,
USBH_POWER_STATE St ate);
Parameters
Parameter Description
HCl ndex Index of the host controller.
Por t Port number of the roothub. Ports are counted starting with
1. if set to 0, the new state is set to all ports of the root hub.
State New power state of the port.
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5.1.33 USBH_SetHubPortPower()

Description

Set port of an external hub to a given power state.

Prototype

USBH_STATUS USBH_Set HubPor t Power ( USBH_| NTERFACE_| D | nt erf acel D,
us Port,
USBH_POAER_STATE State);

Parameters

Parameter Description

Interface ID of the external hub. May be retrieved using
USBH Get Port I nfo().

Por t Port number of the hub. Ports are counted starting with 1.

New power state of the port (USBH_NORVAL _POWER, USB-
H PONER_OFF or USBH_SUSPEND).

I nterfacel D

State

Return value
USBH_STATUS_SUCCESS on success. Any other value means error.
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5.1.34 USBH_HUB_SuspendResume()

Description

Prepares hubs for suspend (stops the interrupt endpoint) or re-starts the interrupt endpoint
functionality after a resume.

This function may be used, if a port of a host controller is set to suspend mode via the
function USBH_Set Root Por t Power () . The application must make sure that no transactions
are running on that port while it is suspended. If there may be any external hubs connected
to that port, then polling of the interrupt endpoints of these hubs must be stopped while
suspending. To achieve this, USBH HUB_ SuspendResune() should be called with State =
0 before USBH_Set Root Por t Power ( x, y, USBH_SUSPEND) and with St ate = 1 after resume
with USBH_Set Root Por t Power ( x, y, USBH_NORMVAL POVNER).

All hubs connected to the given port of a host controller (directly or indirectly) are handled
by the function.

Prototype
voi d USBH _HUB_SuspendResune( U32 HCl ndex,
Us Port,
Ug State);
Parameters
Parameter Description
HCl ndex Index of the host controller.
Por t Port number of the roothub. Ports are counted starting with
1. if set to 0, the function applies to all ports of the root hub.
State 0 - Prepare for suspend. 1 - Return from resume.
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5.1.35 USBH_GetNumRootPortConnections()

Description

Determine how many devices are directly connected to the host controllers root hub ports.
All physically connected devices are counted, irrespective of the identification or enumer-
ation of these devices. Devices connected via a hub are not counted.

Prototype
unsi gned USBH_Get NunRoot Port Connecti ons(U32 HCl ndex) ;
Parameters

Parameter Description
HCl ndex Index of the host controller.

Return value

Number of devices physically connected to the host controllers root hub ports.
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5.1.36 USBH_Openinterface()

Description

Opens the specified interface.

Prototype
USBH_STATUS USBH_Openl nt er f ace( USBH_I NTERFACE_| D I nterfacel D,
us Excl usi ve,
USBH_I NTERFACE_HANDLE * pl nterfaceHandl e);
Parameters
Parameter Description
Specifies the interface to open by its interface Id. The in-
Interfacel D terface ID can be obtained by a call to USBH Get I nt er -
facel d().
Specifies if the interface should be opened exclusive or not.
Excl usi ve If the value is nonzero the function succeeds only if no other
application has an open handle to this interface.
pl nt er f aceHandl e Pointer where the handle to the opened interface is stored.

Return value
USBH_STATUS_SUCCESS on success. Any other value means error.

Additional information

The handle returned by this function via the pl nt erfaceHandl e parameter is used by
the functions that perform data transfers. The returned handle must be closed with USB-
H d osel nterface() when it is no longer required.

If the interface is allocated exclusive no other application can open it.
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5.1.37 USBH_RegisterEnumErrorNotification()

Description

Registers a notification for a port enumeration error.

Prototype

USBH_ENUM_ERROR_HANDLE USBH_Regi st er EnunError Noti ficati on
(void * pCont ext,
USBH_ON_ENUM _ERRCOR_FUNC * pf EnunError Cal | back) ;

Parameters
Parameter Description
pCont ext A user defined pointer that is passed unchanged to the noti-

fication callback function.

A pointer to a notification function of type USB-
pf EnunEr r or Cal | back H_ON_ENUM _ERROR_FUNC that is called if a port enumeration
error occurs.

Return value

On success a valid handle to the added notification is returned. A NULL is returned in case
of an error.

Additional information

To remove the notification USBH Unr egi st er EnunErrorNoti ficati on() must be called.
The pf OnEnuntr r or callback routine is called in the context of the process where the inter-
rupt status of a host controller is processed. The callback routine must not block.

emUSB-Host User Guide & Reference Manual © 2010-2023 SEGGER Microcontroller GmbH



87 CHAPTER 5 Target API

5.1.38 USBH_RegisterPnPNotification()

Description

Registers a notification function for PnP events.

Prototype

USBH_NOTI FI CATI ON_HANDLE USBH_Regi st er PnPNot i fi cati on
(const USBH_PNP_NOTI FI CATI ON * pPnPNoti fication);

Parameters
Parameter Description
pPnPNoti fi cati on Pointer to a caller provided structure.

Return value

On success a valid handle to the added notification is returned. A NULL is returned in case
of an error.

Additional information

An application can register any number of notifications. The user notification routine is
called in the context of a notify timer that is global for all USB bus PnP notifications. If
this function is called while the bus driver has already enumerated devices that match
the USBH_ | NTERFACE MASK the callback function passed in the USBH PNP_NOTI FI CATI ON
structure is called for each matching interface.
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5.1.39 USBH_RestartEnumError()

Description

Restarts the enumeration process for all devices that have failed to enumerate.

Prototype

voi d USBH_Rest art EnunError (voi d);

Additional information

If any problem occur during enumeration of a device, the device is reset and enumeration is
retried. To avoid an endless enumeration loop on broken devices there is a maximum retry
count of 5 (USBH_RESET_RETRY_COUNTER). After the retry count is expired, the port where
the device is connected to is finally disabled. Calling USBH_Rest art Enuntrror () resets the
retry counts and restarts enumeration on disabled ports.
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5.1.40 USBH_SetCacheConfig()

Description

Configures cache related functionality that might be required by the stack for several pur-
poses such as cache handling in drivers.

Prototype
voi d USBH_Set CacheConfi g(const SEGGER_CACHE_CONFI G * pConfi g,
unsi gned Conf Si ze) ;
Parameters
Parameter Description
pConfi g Pointer to an element of SEGGER_CACHE CONFI G.
. Size of the passed structure in case library and header size
Conf Si ze :
of the structure differs.

Additional information
This function has to called in USBH_X_Confi g() .
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5.1.41 USBH_SetOnSetPortPower()

Description

Sets a callback for the set-port-power driver function. The user callback is called when
the ports are added to the host driver instance, this occurs during initialization, or when
the ports are removed (during de-initialization). Using this function is necessary if the port
power is not controlled directly through the USB controller but is provided from an external

source.
Prototype
voi d USBH_Set OnSet Por t Power (USBH_ON_SETPORTPOANER_FUNC * pf OnSet Port Power) ;
Parameters
Parameter Description

Pointer to a user-provided callback function of type USB-
H_ON_SETPORTPOWER FUNC.

pf OnSet Por t Power

Additional information

The callback function should not block.
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5.1.42 USBH_ConfigPortPowerPinEx()

Description

Setups how the port-power pin should be set in order to enable port for this port. In normal
case low means power enable. This feature must be supported by the USBH driver.

Prototype

USBH_STATUS USBH_Conf i gPor t Power Pi nEx( U32 HCl ndex,
Us Set Hi ghl sPower On) ;

Parameters
Parameter Description
HCl ndex Index of the host controller.

Select which logical voltage level enables the port. 1 - To en-
Set Hi ghl sPower On able port power, set the pin high. 0 - To enable port power,
set the pin low.

Return value

USBH_STATUS_ SUCCESS Configuration set.
USBH_STATUS_ERROR Invalid HCI ndex.
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5.1.43 USBH_SetOnPortEvent()

Description

Target API

Sets a callback to report port events to the application.

Prototype
voi d USBH_Set OnPort Event (USBH_ON_PORT_EVENT_FUNC * pf OnPort Event) ;
Parameters

Parameter Description

pf OnPor t Event

Pointer to a user-provided callback function of type USB-

H_ON_PORT_EVENT_FUNC.

Additional information

The callback function should not block.
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5.1.44 USBH_ConfigOvercurrentDetection()

Description

Configures how the driver detects an overcurrent condition. Not supported by all drivers.

Prototype

USBH_STATUS USBH_Conf i gOver current Det ecti on(U32 HCl ndex,
U32 Overcurrent Det ecti onivbde) ;

Parameters
Parameter Description
HCl ndex Index of the host controller.

Overcurrent Det ecti on-

Mbde Value is driver and hardware specific.

Return value
USBH_STATUS_SUCCESS on success, other values indicate error.
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5.1.45 USBH_SubmitUrb()

Description

Submits an URB. Interface function for all asynchronous requests.

Prototype
USBH_STATUS USBH_Subni t Ur b( USBH_| NTERFACE_HANDLE  hinterface,
USBH_URB * pUrb);
Parameters
Parameter Description

hinterface Handle to a interface.
Pointer to a caller allocated structure.
. The URB which should be submitted.
. Submitted URB with the appropriate status and

pUrb the received data if any. The storage for the URB must be
permanent as long as the request is pending. The host con-
troller can define special alignment requirements for the URB
or the data transfer buffer.

Return value

The request can fail for different reasons. In that case the return value is different
from USBH_STATUS PENDI NG or USBH STATUS SUCCESS. If the function returns USBH_S-
TATUS_PENDI NGthe completion function is called later. In all other cases the completion rou-
tine is not called. If the function returns USBH_STATUS SUCCESS, the request was processed
immediately. On error the request cannot be processed.

Additional information

If the status USBH_STATUS_ PENDI NG is returned the ownership of the URB is passed to the
driver. The storage of the URB must not be freed nor modified as long as the ownership
is assigned to the driver. The driver passes the URB back to the application by calling the
completion routine. An URB that transfers data can be pending for a long time. Please make
sure that the URB is not located in the stack. Otherwise the structure may be corrupted in
memory. Either use USBH Mal | oc() or use global/static memory.

Notes

A pending URB transactions may be aborted with an abort request by using USBH _Submi t Ur b
with a new URB where Ur b- >Header . Functi on = USBH_FUNCTI ON_ABORT_ENDPO NT and
Ur b- >Request . Endpoi nt Request . Endpoi nt = Endpoi nt Addr essToAbort . Otherwise this
operation will last until the device has responded to the request or the device has been
disconnected.

Example (asynchronous operation)

static U8 _Buffer[512];
static USBH URB _Urb;

static void _OnUrbConpl eti on(USBH_URB * pUrb) {
i f (pUb->Header. Status == USBH_SUCCESS) {
Pr ocessDat a( pUr b- >Bul kil nt Request . pBuffer, pUrb->Bul kl nt Request. Length);
} else {
/'l error handling ...
}
}
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Target API

/1 Start INtransfer on interface 'hinterface' for endpoint 'Ep'
Il
_Urb. Header . Functi on = USBH_FUNCTI ON_BULK_REQUEST;
_Urb. Header . pf OnConpl eti on = _OnUrbConpl eti on;
_Urb. Header . pCont ext = NULL;
_Urb. Bul kl nt Request . pBuffer = & Buffer[0];
_Urb. Bul kl nt Request . Length = sizeof (_Buffer);
_Urb. Bul kl nt Request . Endpoi nt = Ep;
Status = USBH Submit Urb(hl nterface, pUb);
if (Status != USBH _STATUS PENDI NG {
/'l error handling ...
}
Example (synchronous operation)
static U8 _Buffer[512];
static USBH_URB _Urb;
static void _OnUrbConpl eti on(USBH_URB * pUrb) {
USBH_OS_EVENT_OBJ *pEvent ;
pEvent = (USBH_OS_EVENT_OBJ *) pUrb- >Header. pCont ext ;
USBH_OS_Set Event ( pEvent) ;
}
USBH_OS_EVENT_OBJ *pEvent;
Il
I/l Start INtransfer on interface 'hlnterface' for endpoint 'Ep'
Il
pEvent = USBH_OS_Al | ocEvent ();
_Urb. Header . Functi on = USBH_FUNCTI ON_BULK_REQUEST;
_Urb. Header . pf OnConpl eti on = _OnUrbConpl eti on;
_Urb. Header . pCont ext = pEvent;
_Urb. Bul kl nt Request . pBuffer = & Buffer[0];
_Urb. Bul kl nt Request . Lengt h = sizeof (_Buffer);
_Urb. Bul kl nt Request . Endpoi nt = Ep;
Status = USBH_Submi t Urb(hl nterface, pUrb);

if (Status != USBH _STATUS PENDI NG {
/'l error handling ...
} else {
USBH_OS_ Wi t Event (pEvent);
if (_Urb. Header. Status USBH_SUCCESS) ({
ProcessDat a( _Ur b. Bul kil nt Request . pBuf f er,
} else {
/'l error
}

}
USBH_COS_FreeEvent (pEvent);

handling ...
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5.1.46 USBH_IsoDataCtrl()

Description
Acknowledge ISO data received from an IN EP or provide data for OUT EPs.

On order to start ISO OUT transfers after calling USBH Submi t Urb(), initially the output
packet queue must be filled. For that purpose this function must be called repeatedly until
is does not return USBH_STATUS_NEED MORE_DATA any more.

Prototype
USBH_STATUS USBH_I soDat aCtrl (const USBH_URB * pUrb,
USBH_| SO DATA_CTRL * pl soData);
Parameters
Parameter Description
pUr b Pointer to the an active URB running ISO transfers.
pl soDat a ISO data structure.

Return value

USBH_STATUS_SUCCESS or USBH _STATUS NEED MORE_DATA on success or error code on fail-
ure.
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5.1.47 USBH_Task()

Description

Manages the internal software timers. This function must run as a separate task in order
to use the emUSBH stack. The functions only returns, if the USBH stack is shut down (if
USBH_Exi t () was called).

Prototype

voi d USBH Task(voi d);

Additional information

The function iterates over the list of active timers and invokes the registered callback func-
tions in case the timer expired.

When USBH_Exi t () is used in the application this function should not be directly started as
a task, as it returns when USBH Exit () is called. A wrapper function can be used in this
case, see USBH_| sRunni ng() for a sample.

Note

Task priority requirements described in Tasks and interrupt usage on page 25 must be
considered.
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5.1.48 USBH_IsRunning()

Description

Returns whether the stack is running or not.

Prototype

int USBH_| sRunni ng(void);

Return value

0 USBH is not running

1 USBH is running

Example
/*********************************************************************
*

* _USBH_Task

*

* Function description

* W apper task for enmUSBH USBH Task.

* Before the function is called, the task stays in a loop to
* check whet her the enlUSBH stack i s running.

*/

static void _USBH Task(void) {

while (1) {
Il
[/ Wait until USBH is Ready
Il
whi |l e (USBH_I sRunni ng() == 0) {
CS_Del ay(10);
}
USBH_Task() ;
}
}
/*********************************************************************
*
* _USBH_I| SRTask
*
* Function description
* W apper task for enmSBH USBH_| SRTask.
* Before the function is called, the task stays in a loop to
* check whet her the enlUSBH stack i s running.
*/

static void _USBH_ | SRTask(void) {

while (1) {
I
[/ Wait until USBH is Ready
I
whil e (USBH_I sRunning() == 0) {
CS_Del ay(10);
}

USBH_I SRTask() ;
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5.1.49 USBH_UnregisterEnumErrorNotification()

Description

Removes a registered notification for a port enumeration error.

Prototype
voi d USBH_Unregi st er EnuntrrorNoti ficati on( USBH_ENUM ERROR_HANDLE hEnunError);
Parameters
Parameter Description
hENUNEr T or A valid handle for the notification previously returned from
USBH _Regi st er EnunError Noti fication().

Additional information

Must be called for a port enumeration error notification that was successfully registered by
a call to USBH _Regi st er EnunError Noti fication().
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5.1.50 USBH_UnregisterPnPNotification()

Description

Removes a previously registered notification for PnP events.

Prototype
voi d USBH_Unregi ster PnPNot i fi cati on( USBH_NOTI FI CATI ON_HANDLE hNoti fi cati on);
Parameters

Parameter Description

A valid handle for a PnP notification previously registered by

hNoti fication a call to USBH Regi st er PnPNot i fi cation().

Additional information

Must be called for to unregister a PnP notification that was successfully registered by a call
to USBH Regi st er PnPNoti fication().
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The table below lists the available data structures.

Structure

Description

USBH_BULK_| NT_REQUEST

Defines parameters for a BULK or INT transfer re-
quest.

USBH_CONTROL_REQUEST

Defines parameters for a CONTROL transfer re-
quest.

USBH_| SO REQUEST

Defines parameters for a ISO transfer request.

USBH_ENDPOI NT_REQUEST

Defines parameter for an endpoint operation.

USBH_ENUM ERROR

Is used as a notification parameter for the USB-
H ON_ENUM ERRCR_FUNC callback function.

USBH_EP_MASK

Is used as an input parameter to get an endpoint
descriptor.

USBH_HEADER

Common parameters for all URB based requests.

USBH_I NTERFACE_| NFO

This structure contains information about a USB in-
terface and the related device and is returned by
the function USBH_Get I nt er f acel nfo() .

USBH_I NTERFACE_MASK

Data structure that defines conditions to select USB
interfaces.

USBH_PNP_NOTI FI CATI ON

Is used as an input parameter for the USBH_Regi s-
ter EnunErrorNotification() function.

USBH_PORT_| NFO

Information about a connected USB device returned
by USBH Get Port I nfo().

USBH_PORT_EVENT

Information about an event occurred on a port of a
root hub or external hub.

USBH_SET_I NTERFACE

Defines parameters for a control request to set an
alternate interface setting.

USBH_SET_POWAER_STATE

Defines parameters to set or reset suspend mode
for a device.

USBH_URB

This data structure is used to submit an URB.

SEGGER_CACHE_CONFI G

Used to pass cache configuration and callback func-
tion pointers to the stack.

USBH_| SO _DATA_CTRL

This data structure is used to provide or acknowl-
edge ISO data.

USBH_I AD_| NFO

Information about an Interface Association Descrip-
tor returned by USBH_Get | ADI nf o() .
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5.2.1 USBH_BULK_INT_REQUEST

Description

Defines parameters for a BULK or INT transfer request. Used with USBH FUNC-
TI ON_BULK_REQUEST and USBH_FUNCTI ON_| NT_REQUEST.

Type definition

typedef struct {
us Endpoi nt ;
void * pBuffer;
u32 Lengt h;

} USBH_BULK_| NT_REQUEST;

Structure members

Member Description
Endpoi nt Specifies the endpoint address with direction bit.
pBuf f er Pointer to a caller provided buffer.
Lengt h . length of data / size of buffer (in bytes).

Bytes transferred.

emUSB-Host User Guide & Reference Manual

© 2010-2023 SEGGER Microcontroller GmbH



103

CHAPTER 5 Data structures

5.2.2 USBH_CONTROL_REQUEST

Description

Defines parameters for a CONTROL transfer request. Used with USBH_FUNCTI ON_CON
TROL_REQUEST.

Type definition

typedef struct {
USBH_SETUP_PACKET Set up;
voi d * pBuffer;
u32 Lengt h;
} USBH_CONTROL_REQUEST;

Structure members

Member Description

The setup packet, direction of data phase, the length field

Set up must be valid!

Pointer to the caller provided storage, can be NULL. This
buffer is used in the data phase to transfer the data. The di-
rection of the data transfer depends from the Type field in
the Set up. See the USB specification for details.

pBuf f er

Returns the number of bytes transferred in the data phase.

Length Output value only: Set by the driver.

Additional information

A control request consists of a setup phase, an optional data phase, and a handshake phase.
The data phase is limited to a length of 4096 bytes. The Set up data structure must be filled
in properly. The length field in the Set up must contain the size of the Buffer. The caller
must provide the storage for the Buffer.

With this request any setup packet can be submitted. Some standard requests, like SetAd-
dress can be sent but would lead to a breakdown of the communication. It is not allowed
to set the following standard requests:

SetAddress: It is assigned by the USB stack during enumeration or USB reset.

Clear Feature Endpoint Halt: Use USBH FUNCTI ON_RESET ENDPO NT instead. The function
USBH_FUNCTI ON_RESET_ENDPQO NT resets the data toggle bit in the host controller structures.

SetConfiguration
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5.2.3 USBH_ISO_REQUEST

Description
Defines parameters for a ISO transfer request. Used with USBH_FUNCTI ON_| SO REQUEST.

Only Endpoi nt must be set to submit an ISO URB. All other members are set by the driver,
before the completion routine is called.

For every packet send or received, the members of this structure are filled, Header.Status
is set to USBH_STATUS SUCCESS and the callback function is called. This is repeated until
the URB is explicitly canceled. The URB is finally terminated, if Header.Status # USBH S-
TATUS_SUCCESS.

Type definition

typedef struct {

us Endpoi nt ;
us NBuf f er s;
Ul6 Lengt h;

const void * pData;
USBH_STATUS St at us;
} USBH_| SO REQUEST;

Structure members

Member Description
Endpoi nt Specifies the endpoint address with direction bit.
NBuf f er s Number of buffers used by the driver.
Lengt h Lengt h of the data packet received (IN EPs only).
pDat a Pointer to the data packet received (IN EPs only).
St at us St at us of the transaction.
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5.2.4 USBH_ENDPOINT_REQUEST

Descripti

on

Defines parameter for an endpoint operation. Used with USBH _FUNCTI ON_ABORT _ENDPO NT
and USBH_FUNCTI ON_RESET_ENDPOI NT.

Type def

inition

typedef struct {
U8 Endpoi nt;
} USBH_ENDPQO NT_REQUEST;

Structure members

Member

Description

Endpoi nt

Specifies the endpoint address with direction bit.
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5.2.5 USBH_ENUM_ERROR

Description

Is used as a notification parameter for the USBH ON_ENUM ERROR _FUNC callback function.
This data structure does not contain detailed information about the device that fails at
enumeration because this information is not available in all phases of the enumeration.

Type definition

typedef struct {

unsi gned Fl ags;

i nt Por t Nurber ;

USBH_STATUS St at us;

i nt Ext endedError | nf or mat i on;

} USBH_ENUM ERROR:

Structure members

Member Description

Additional flags to determine the location and the type of the
error.

e USBH_ENUM ERROR _EXTHUBPORT FLAG

means the device is connected to an external hub.

e USBH_ENUM ERROR RETRY_FLAG the bus

driver retries the enumeration of this device automatically.
e USBH_ENUM ERROR _STOP_ENUM FLAG the

bus driver does not restart the enumeration for this device
because all retries have failed. The application can force the
bus driver to restart the enumeration by calling the function
USBH _Rest art EnunError.

Fl ags e USBH_ENUM ERROR DI SCONNECT_FLAG

means the device has been disconnected during the enumer-
ation. If the hub port reports a disconnect state the device
cannot be re-enumerated by the bus driver automatically.
Also the function USBH_Rest art EnunEr r or cannot re-enu-
merate the device.

e USBH_ENUM ERROR _ROOT_PORT RESET

means an error during the USB reset of a root hub port oc-
curs.

e USBH_ENUM ERROR HUB_PORT_RESET

means an error during a reset of an external hub port oc-
curs.

Port number of the parent port where the USB device is con-
Por t Nunber nected. A flag in the PortFlags field determines if this is an
external hub port.

St at us St at us of the failed operation.

Ext endedEr r or | nf or ma-

tion Internal information used for debugging.
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5.2.6 USBH_EP_MASK

Description

Is used as an input parameter to get an endpoint descriptor. The comparison with the mask
is true if each member that is marked as valid by a flag in the mask member is equal to
the value stored in the endpoint. E.g. if the mask is 0 the first endpoint is returned. If Mask
is set to USBH _EP_MASK | NDEX the zero based index can be used to address all endpoints.

Type definition

typedef struct {

U32 Mask;

us | ndex;
us Addr ess;
us Type;

us Direction;
} USBH_EP_MASK;

Structure members

Member Description
This member contains the information which fields are valid.
It is an OR combination of the following flags:
e USBH EP_MASK | NDEX The | ndex is used for comparison.
Vs k o USB_H_EP_MASK_ADDRESS The Addr ess field is used for com-
parison.
USBH _EP_MASK TYPE The Type field is used for comparison.
USBH EP_MASK DI RECTI ONThe Di rect i on field is used for
comparison.
If valid, this member contains the zero based index of the
| ndex o .
endpoint in the interface.
If valid, this member contains an endpoint address with di-
Addr ess - .
rection bit.
If valid, this member contains the type of the endpoint:
e USB _EP_TYPE_CONTROL
Type e USB EP _TYPE BULK
e USB EP _TYPE_| SO
e USB EP_TYPE_ I NT
If valid, this member specifies a direction. It is one of the
Di rection following values:
e USB | N DI RECTI ON From device to host
e USB QUT DI RECTI ON From host to device
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5.2.7 USBH_HEADER

Description

Common parameters for all URB based requests.

Type definition

typedef struct {
USBH_FUNCTI ON
USBH_STATUS
USBH_ON_COVPLETI ON_FUNC
voi d
USBH_ON_COVPLETI ON_FUNC
voi d
u32

USBH_ON_COWPLETI ON_USER _

voi d
USB_DEVI CE
} USBH_HEADER;

Structure members

Functi on;
St at us;
pf OnConpl et i on;
pCont ext ;
pf Onl nt er nal Conpl eti on;
pl nt er nal Cont ext ;
HcFl ags;
FUNC * pf OnUser Conpl eti on;
* pUser Cont ext ;
* pDevi ce;

EE I

Member

Description

Functi on

Funct i on code defines the operation of the URB.

St at us

After completion this member contains the status for the re-
quest.

pf OnConpl eti on

Caller provided pointer to the completion function. This com-
pletion function is called if the function USBH_Subni t Ur b()
returns USBH_STATUS PENDI NG. If a different status code is
returned the completion function is never called.

pCont ext

This member can be used by the caller to store a context
passed to the completion routine.

pf Onl nt er nal Conpl e-
tion

Internal use.

pl nt er nal Cont ext

Internal use.

HcFl ags

Internal use.

pf OnUser Conpl et i on

Internal use.

pUser Cont ext

Internal use.

pDevi ce

Internal use.
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5.2.8 USBH_INTERFACE_INFO

Description

This structure contains information about a USB interface and the related device and is
returned by the function USBH Get I nterfacel nfo().

Type definition

typedef struct {

USBH_| NTERFACE_I D Interfaceld,

USBH_DEVI CE_I D Devi cel d;
ul6 Vendor | d;
ul6 Product | d;
ul6 bcdDevi ce;
I nterface;
d ass;
Subd ass;
Pr ot ocol ;
signed int OpenCount ;
Excl usi veUsed;
BH_SPEED Speed;

555666555555 6566

—

BH_| NTERFACE_| NFO,

Structure members

Seri al Nunber Si ze;
NumConf i gur ati ons;
Current Confi guration;
HCl ndex;
Al'ternateSetting;

i Manuf acturer;

i Product;

i Seri al Nunmber ;

i Configuration;
ilnterface;

Member Description

The unique interface Id. This ID is assigned if the USB device

I nterfacel d was successful enumerated. It is valid until the device is re-
moved for the host. If the device is reconnected a different
interface ID is assigned to each interface.
The unique device Id. This ID is assigned if the USB device
was successfully enumerated. It is valid until the device is

Devi cel d removed from the host. If the device is reconnected a differ-
ent device ID is assigned. The relation between the device
ID and the interface ID can be used by an application to de-
tect which USB interfaces belong to a device.

Vendor I d The Vendor ID of the device.

Product | d The Product ID of the device.

bcdDevi ce The BCD coded device version.

Interface The USB interface number.

Cl ass The interface class.

Subd ass The interface sub class.

Pr ot ocol The interface protocol.

OpenCount Number of open handles for this interface.

Excl usi veUsed If not 0, this interface is used exclusively.

Speed Operation speed of the device.
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Member

Description

Seri al Nunber Si ze

The size of the serial number in bytes, 0 means not available
or error during request. The serial number itself can be re-
trieved using USBH Get I nterfaceSeri al ().

NuntConfi gur ati ons

Number of different configuration of the device.

Current Configuration

Currently selected configuration, zero-based: 0...(NumCon-
figurations-1)

HCl ndex

Index of the host controller the device is connected to.

Al ternateSetting

The current alternate setting for this interface.

i Manuf act ur er

String descriptor index for the device manufacturer name (0
if not available).

i Product

String descriptor index for the device product name (0 if not
available).

i Seri al Nunmber

String descriptor index for the device serial humber (0O if not
available).

i Configuration

String descriptor index for this configuration’s description (0
if not available).

il nterface

String descriptor index for this interface’s description (0 if
not available).
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5.2.9 USBH_INTERFACE_MASK

Description

Data structure that defines conditions to select USB interfaces. Can be used to register
notifications. Members that are not selected with Mask need not be initialized.

Type definition

typedef struct {

ul6 Mask;

ul6 Vendor | d;
ul6 Product | d;
ul6 bcdDevi ce;
us I nterface;
us d ass;

us Subd ass;
us Prot ocol ;

const Ul6 * pVendor |l ds;
const Ul6 * pProductlds;
Ul6 Num ds;

} USBH_I NTERFACE_MASK;

Structure members

Member Description

Contains an OR combination of the following flags. If the flag
is set the related member of this structure is compared to
the properties of the USB interface.

USBH_| NFO MASK VI D Compare the Vendor ID (VID) of the

device.

USBH_| NFO MASK_PI D Compare the Product ID (PID) of the

device.

USBH_| NFO MASK_DEVI CE Compare the bcdDevi ce value of

the device.

USBH_| NFO MASK | NTERFACE Compare the interface num-

ber.

USBH | NFO MASK CLASS Compare the class of the inter-
Mask face.

USBH_| NFO MASK SUBCLASS Compare the sub class of the

interface.

USBH_| NFO MASK PROTOCOL Compare the protocol of the

interface.

USBH | NFO MASK VI D ARRAY Compare the Vendor ID
(VID) of the device to a list if ids.
USBH | NFO MASK PI D ARRAY Compare the Product ID
(PID) of the device to a list if ids.
If both USBH_| NFO_MASK_VI D_ARRAY and USBH_| N-
FO MASK PI D_ARRAY are selected, then the Vendor | d/Pr o-
duct | d of the device is compared to pairs pVendor | d-
s[i]/pPr oduct I ds[i].

Vendor | d Vendor ID to compare with.

Product I d Product ID to compare with.

bcdDevi ce BCD coded device version to compare with.
Interface I nt er f ace number to compare with.

C ass Cl ass code to compare with.

Subd ass Sub class code to compare with.

Pr ot ocol Prot ocol stored in the interface to compare with.
pVendor | ds Points to an array of Vendor IDs.
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Member

Description

pProduct | ds

Points to an array of Product IDs.

Num ds

Number of ids in *pVendor | ds and *pProduct | ds. When on-
ly USBH | NFO MASK VI D_ARRAY is set this is the size of the
pVendor | ds array. When only USBH | NFO MASK Pl D_ARRAY
is set this is the size of the pProduct | ds array. When both
are set this is the size for both arrays (the arrays have to be
the same size when both flags are set).
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5.2.10 USBH_PNP_NOTIFICATION

Description

Is used as an input parameter for the USBH Regi st er EnunError Noti fi cati on() function.

Type definition

typedef struct {
USBH_ON_PNP_EVENT_FUNC * pf PnpNotification;
voi d * pCont ext;
USBH_| NTERFACE_MASK I nt er f aceMask;

} USBH_PNP_NOTI FI CATI ON;

Structure members

Member Description

The notification function that is called from the USB stack if
a PnP event occurs.

pf PnpNoti fication

Pointer to a context, that is passed to the notification func-

pCont ext tion.

Mask for the interfaces for which the PnP notifiation should

I nt er f aceMask be called.
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5.2.11 USBH_PORT_INFO

Description
Information about a connected USB device returned by USBH Get Port | nfo() .

Type definition

typedef struct {

us | sHi ghSpeedCapabl e;
us | sRoot Hub;

us | sSel f Power ed;
us HCI ndex;

Ul6 MaxPower ;

ul6 Por t Nurber ;
USBH_SPEED Por t Speed;
USBH_DEVI CE_I D Devi cel d;
USBH_DEVI CE_I D HubDevi cel d;
USBH_I NTERFACE_I D Hubl nterfacel d;
u32 Port St at us;

} USBH_PORT_| NFO

Structure members

Member Description

1: Port supports high-speed, full-speed and low-speed
communication.

0: Port supports only full-speed and low-speed communi-
cation.

| sHi ghSpeedCapabl e

1: RootHub, device is directly connected to the host.

| sRoot Hub 0: Device is connected via an external hub to the host.

1: Device is externally powered

| sSel f Power ed e 0: Device is powered by USB host controller.

HCl ndex Index of the host controller the device is connected to.
Max Power Max power the USB device consumes from USB host con-
troller / USB hub in mA.
Port number of the hub or roothub. Ports are counted start-
Por t Nunber

ing with 1.

The port speed is the speed with which the device is con-
Por t Speed nected. Can be either USBH LOW SPEED or USBH_FULL_SPEED
or USBH _HI GH SPEED.

The unique device Id. This ID is assigned if the USB device
was successfully enumerated. It is valid until the device is
removed from the host. If the device is reconnected a differ-

Devi cel d ent device ID is assigned. The relation between the device
ID and the interface ID can be used by an application to de-
tect which USB interfaces belong to a device.

The unique device ID of the hub, if the device is connected

HubDevi cel d via an external hub. If | sRoot Hub = 1, then HubDevi cel d is

Zero.

Interface ID of the hub, if the device is connected via an ex-

Hubl nterfacel d ternal hub. If | sRoot Hub = 1, then Hubl nt erf acel d is zero.

Port St at us Contents of the port status register of the hub.
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5.2.12 USBH_PORT_EVENT

Description
Information about an event occurred on a port of a root hub or external hub.
Type definition

typedef struct {
USBH_PORT_EVENT_TYPE Event;

us HCl ndex;
us Por t Nunber ;
USBH_I NTERFACE_I D Hubl nt er f acel d;

} USBH_PORT_EVENT;

Structure members

Member Description
Event Event detected on the port.
HCl ndex Index of the host controller the port is connected to.
Port number of the hub or root hub. Ports are counted start-
Por t Nunber . .
ing with 1.
Interface ID of the hub, if the device is connected via an ex-
Hubl nt er f acel d ternal hub. If the port belongs to a root hub, then Hubl nt er -
facel d is zero.
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5.2.13 USBH_SET_INTERFACE

Description

Defines parameters for a control request to set an alternate interface setting. Used with
USBH_FUNCTI ON_SET_| NTERFACE.

Type definition
typedef struct {

Us AlternateSetting;
} USBH_SET_I NTERFACE;

Structure members

Member Description
Al ternateSetting Number of alternate interface setting (zero based).
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5.2.14 USBH_SET_POWER_STATE

Description

Defines parameters to set or reset suspend mode for a device. Used with USBH FUNC-
TI ON_SET_POWER_STATE.

Type definition
typedef struct {

USBH_PONER_STATE Power St at e;
} USBH_SET_POWER _STATE;

Structure members

Member Description
Power St at e New power state of the device.

Additional information

If the device is switched to suspend, there must be no pending requests on the device.
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5.2.15 USBH_URB

Description

This data structure is used to submit an URB. The URB is the basic structure for all asyn-
chronous operations on the USB stack. All requests that exchange data with the device
are using this data structure. The caller has to provide the memory for this structure. The
memory must be permanent until the completion function is called.

Prototype

struct _USBH_URB {
USBH_HEADER Header ;
uni on {
USBH_CONTRCOL_REQUEST Cont r ol Request ;
USBH BULK | NT_REQUEST Bul kl nt Request ;

USBH_| SO _REQUEST | soRequest ;
USBH_ENDPOI NT_REQUEST Endpoi nt Request ;
USBH_SET_| NTERFACE Set I nterface;
USBH_SET_POWER STATE  Set Power St at e;
} Request;
I
Member Description
Contains the URB header of type USBH HEADER. The most important
Header . .
parameters are the function code and the callback function.
Request A union that contains information depending on the specific request of
g the USBH_HEADER. See description of the individual sub structures.
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5.2.16 SEGGER_CACHE_CONFIG

Description

Used to pass cache configuration and callback function pointers to the stack.

Prototype

typedef struct {

int CachelLineSi ze;

voi d (*pf DVB)
voi d (*pfdC ean)

(void);
(void *p, unsigned [ ong NunBytes);

void (*pflnvalidate)(void *p, unsigned [ ong NunBytes);
} SEGGER_CACHE_CONFI G,

Member

Description

CachelLi neSi ze

Cache line size of the CPU in bytes. Most Systems such as ARM9 use
a 32 bytes cache line size.

pf DVB Unused.
Pointer to a callback function that executes a clean operation on
of O ean cached memory. The parameter 'p’ is always cache aligned. 'Num-

Bytes’ must be rounded up by the function to the next multiple of the
cache line size, if necessary.

pfl nval i date

Pointer to a callback function that executes an invalidate operation
on cached memory. The parameter 'p’ is always cache aligned. 'Num-
Bytes’ must be rounded up by the function to the next multiple of the
cache line size, if necessary.

Additional information

For further information about how this structure is used please refer to USBH_Set CacheCon-

fi g on page 89.
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5.2.17 USBH_ISO_DATA_CTRL

Description

This data structure is used to provide or acknowledge ISO data. Used with function USB-

H I soDataCtrl ().

Type definition

typedef struct {
u32 Lengt h;
const U8 * pbDat a;

u32 Lengt h2;

const U8 * pData2;

const U8 * pBuffer;
} USBH_| SO DATA_CTRL;

Structure members

Member Description
Lengt h of the first data part to be transferred via ISO
Lengt h OUT EP in bytes. The ISO packet send has size ‘Lengt h’ +
‘Lengt h2".
Pointer to the first data part to be transferred via ISO
pDat a OUT EP. The ISO packet send is constructed by concatenat-
ing both data parts ‘pDat a’ and ‘pDat a2’.
Lenat h2 Lengt h of the second data part to be transferred via ISO
g OUT EP in bytes (optional).
Dat a2 Pointer to the second data part to be transferred via ISO
P OUT EP.
pBuf f er Buffer used by the driver.
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5.2.18 USBH_IAD_INFO

Description
Information about an Interface Association Descriptor returned by USBH Get | ADI nf o() .
Type definition

typedef struct {
USBH_I NTERFACE_I D alnterfacel Ds[];

us Num Ds;

us Functi ond ass;

us Functi onSubd ass;

us Functi onPr ot ocol ;

us i Functi on;
} USBH_I AD_| NFO
Structure members

Member Description

al nterfacel Ds Interface IDs which are combined by the IAD
Num Ds Number of valid interface IDs inside al nt er f acel Ds.
Functi onCl ass Class code.
Functi onSubd ass Subclass code.
Functi onPr ot ocol Protocol code.
i Function Index of string descriptor describing this function.
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The table below lists the available enumerations.

Structure

Description

USBH_DEVI CE_EVENT

Enum containing the device events.

USBH_FUNCTI ON

Is used as a member for the USBH_HEADER
data structure.

USBH_PNP_EVENT

Is used as a parameter for the PnP notifi-
cation.

USBH_POWER_STATE

Enumerates the power states of a device.

USBH_SPEED

Enum containing operation speed values of
a device.

USBH_PORT_EVENT_TYPE

Defines an event type for USB ports.
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5.3.1 USBH_DEVICE_EVENT

Description

Enum containing the device events. Enumerates the types of device events. It is used by
the USBH_NOTI FI CATI ON_FUNC callback to indicate which type of event occurred.

Type definition

typedef enum {

USBH_DEVI CE_EVENT_ADD,
USBH_DEVI CE_EVENT_REMOVE
} USBH_DEVI CE_EVENT;

Enumeration constants

Constant

Description

USBH_DEVI CE_EVENT_ADD

Indicates that a device was connected to the host and new
interface is available.

MOVE

USBH_DEVI CE_EVENT_RE-

Indicates that a device has been removed.
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5.3.2 USBH_FUNCTION

emUSB-Host User Guide & Reference Manual

Description

Is used as a member for the USBH HEADER data structure. All function codes use the API
function USBH_Subni t Ur b() and are handled asynchronously.

Type definition

typedef enum {

USBH_FUNCTI ON_CONTROL_REQUEST,
USBH_FUNCTI ON_BULK_REQUEST,
USBH_FUNCTI ON_| NT_REQUEST,
USBH_FUNCTI ON_| SO REQUEST,
USBH_FUNCTI ON_RESET_DEVI CE,
USBH_FUNCTI ON_RESET_ENDPOI NT,
USBH_FUNCTI ON_ABORT_ENDPOI NT,
USBH_FUNCTI ON_SET_| NTERFACE,
USBH_FUNCTI ON_SET_POWER_STATE,
USBH_FUNCTI ON_CONFI GURE_EPS

} USBH_FUNCTI ON;

Enumeration constants

Constant

Description

USBH_FUNCTI ON_CON-

Is used to send an URB with a control request. It uses the
data structure USBH _CONTROL_REQUEST. A control request
includes standard, class and vendor defines requests. The
standard requests SetAddress, SetConfiguration and SetIn-

TI ON_BULK_REQUEST

TROL_REQUEST terface can not be submitted by this request. These requests
require a special handling in the driver. See USBH FUNC-
TI ON_SET_| NTERFACE for details.

USBH_FUNC- Is used to transfer data to or from a bulk endpoint. It uses

the data structure USBH BULK_| NT_REQUEST.

USBH_FUNCTI ON_I NT_RE-
QUEST

Is used to transfer data to or from an interrupt endpoint. It
uses the data structure USBH BULK | NT_REQUEST. The inter-
val is defined by the endpoint descriptor.

USBH_FUNCTI ON_| SO_RE-
QUEST

Is used to transfer data to or from an ISO endpoint. It uses
the data structure USBH | SO REQUEST. ISO transfer may not
be supported by all host controllers.

USBH_FUNC-
TI ON_RESET_DEVI CE

Sends a USB reset to the device. This removes the device
and all its interfaces from the USB stack. The application
should abort all pending requests and close all handles to
this device. All handles become invalid. The USB stack then
starts a new enumeration of the device. All interfaces will get
new interface Ids. This request can be part of an error re-
covery or part of special class protocols like DFU. This func-
tion uses only the URB header.

USBH_FUNC-
TI ON_RESET_ENDPOI NT

Clears an error condition on a special endpoint. If a data
transfer error occurs that cannot be handled in hardware

the driver stops the endpoint and does not allow further da-
ta transfers before the endpoint is reset with this function.
On a bulk or interrupt endpoint the host driver sends a Clear
Feature Endpoint Halt request. This informs the device about
the hardware error. The driver resets the data toggle bit for
this endpoint. This request expects that no pending URBs are
scheduled on this endpoint. Pending URBs must be abort-

ed with the URB based function USBH_FUNCTI ON_ABORT_END-
PO NT. This function uses the data structure USBH_ENDPO N-
T_REQUEST.
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Constant Description
Aborts all pending requests on an endpoint. The host con-
troller calls the completion function with a status code USB-
USBH_FUNC- H STATUS_CANCELED. The completion of the URBs may be

TI ON_ABORT_ENDPOI NT

delayed. The application should wait until all pending re-
quests have been returned by the driver before the handle is
closed or USBH_FUNCTI ON_RESET_ENDPQO NT is called.

USBH_FUNCTI ON_SET_| N-

Selects a new alternate setting for the interface. There must
be no pending requests on any endpoint to this interface.
The interface handle does not become invalid during this op-

TI ON_SET_POWER_STATE

TERFACE eration. The number of endpoints may be changed. This re-
quest uses the data structure USBH SET | NTERFACE.
Is used to set the power state for a device. There must be
USBH_FUNC- no pending requests for this device if the device is set to

the suspend state. The request uses the data structure USB-
H SET _POWER_STATE. After the enumeration the device is in
normal power state.

USBH_FUNCTI ON_CON-
FI GURE_EPS

Internal use.
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5.3.3 USBH_PNP_EVENT

Description

Is used as a parameter for the PnP notification.
Type definition
typedef enum {

USBH_ADD DEVI CE,

USBH_REMOVE_DEVI CE
} USBH_PNP_EVENT;

Enumeration constants

Constant Description

Indicates that a device was connected to the host and a new
interface is available.

USBH_REMOVE_DEVI CE Indicates that a device has been removed.

USBH_ADD_DEVI CE
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5.3.4 USBH_POWER_STATE
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Description

Enumerates the power states of a device. Is used as a member in the USBH_SET_POAER_S-

TATE data structure.

Type definition

typedef enum {
USBH_NORMAL_POVER,
USBH_SUSPEND,
USBH_POAER_OFF

} USBH_POWER_STATE;

Enumeration constants

Constant Description
USBH_NORMAL _POVWER The device is switched to normal operation.
USBH_SUSPEND The device is switched to USB suspend mode.
USBH POWER OFF The device is powered off.
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5.3.5 USBH_SPEED

Description

Enum containing operation speed values of a device. Is used as a member in the USBH | N
TERFACE_| NFO data structure and to get the operation speed of a device.

Type definition

typedef enum {
USBH_SPEED _UNKNOWN,
USBH_LOW SPEED,
USBH_FULL_SPEED,
USBH_HI GH_SPEED,
USBH_SUPER_SPEED

} USBH_SPEED;

Enumeration constants

Constant Description
USBH_SPEED UNKNOWN The speed is unknown.
USBH_LOW SPEED The device operates in low-speed mode.
USBH _FULL_SPEED The device operates in full-speed mode.
USBH_HI GH_SPEED The device operates in high-speed mode.
USBH_SUPER_SPEED The device operates in SuperSpeed mode.
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5.3.6 USBH_PORT EVENT TYPE

Description

Enumerations

Defines an event type for USB ports. Currently only one event type is defined. May be

extended in the future.

Type definition

typedef enum {

USBH_PORT_EVENT_OVER_CURRENT

} USBH_PORT_EVENT TYPE;

Enumeration constants

Constant

Description

USBH_PORT _EVEN-
T_OVER_CURRENT

An over current condition has been detected on the hub

port.
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The table below lists the available function types.

Type

Description

USBH_NOTI FI CATI ON_FUNC

Type of user callback set in USBH_PRI N-
TER Regi sterNotification(), USB-

H H D Regi sterNotification(),
USBH _CDC _AddNoti fication(), USB-

H FT232_ Regi sterNotification() and
USBH MIP_Regi sterNoti fication().

USBH_ON_COVPLETI ON_FUNC

Is called by the library when an URB re-
quest completes.

USBH_ON_ENUM ERROR_FUNC

Is called by the library if an error occurs at
enumeration stage.

USBH_ON_PNP_EVENT_FUNC

Is called by the library if a PnP event oc-
curs and if a PnP notification was regis-
tered.

USBH_ON_SETPORTPONER_FUNC

Callback set by USBH _Set OnSet Por t Pow-
er().

USBH_CHECK_ADDRESS_FUNC

Checks if an address can be used for
transfers.

USBH_ON_PORT_EVENT_FUNC

Callback set by USBH _Set OnPort Event ().
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5.4.1 USBH_NOTIFICATION_FUNC

Description

Type of user callback set in USBH PRI NTER Regi sterNotification(), USBH H D Reg-
isterNotification(), USBH CDC AddNotifi cation(), USBH FT232_ Regi sterNotifi ca-
tion() and USBH MIP_Regi sterNotification().

Type definition

typedef void (USBH_NOTI FI CATI ON_FUNC) (void * pCont ext,

us Devl ndex,
USBH_DEVI CE_EVENT Event);

Parameters
Parameter Description

Pointer to a context passed by the user in the call to one of

pCont ext . .
the register functions.

Devl ndex Zero based index of the device that was added or removed.
First device has index 0, second one has index 1, etc
Enum USBH_DEVI CE_EVENT which gives information about the

Event
event that occurred.
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5.4.2 USBH_ON_COMPLETION_FUNC

Description

Is called by the library when an URB request completes.

Type definition

typedef void (USBH_ON_COVPLETI ON_FUNC) (USBH_URB * pUrb):

Parameters

Parameter Description

pUr b Contains the URB that was completed.

Additional information
Is called in the context of the USBH Task() or USBH | SRTask() .
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5.4.3 USBH_ON_ENUM_ERROR_FUNC

Description

Is called by the library if an error occurs at enumeration stage.

Type definition

typedef void (USBH_ON_ENUM ERROR_FUNC) ( voi d * pCont ext,
const USBH_ENUM ERROR * pEnunError);
Parameters
Parameter Description
pCont ext Is a user defined pointer that was passed to USBH Regi s-

terEnunErrorNotification().

Pointer to a structure containing information about the error
pEnuntrr or occurred. This structure is temporary and must not be ac-

cessed after the functions returns.

Additional information

Is called in the context of USBH Task() function or of a Processlnterrupt function of
a host controller. Before this function is called it must be registered with USBH Regi s-
ter EnunErrorNotification(). If a device is not successfully enumerated the function
USBH_Rest art EnunError () can be called to re-start a new enumeration in the context of
this function. This callback mechanism is part of the enhanced error recovery.
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5.4.4 USBH_ON_PNP_EVENT_FUNC

Description

Is called by the library if a PnP event occurs and if a PnP notification was registered.

Type definition

typedef void (USBH_ON_PNP_EVENT_FUNC) (void * pCont ext,
USBH_PNP_EVENT Event,
USBH_| NTERFACE_I D I nterfacel d);

Parameters
Parameter Description
Is the user defined pointer that was passed to USBH Regi s-
pCont ext ter EnunErrorNotification(). The library does not derefer-
ence this pointer.
Event Enum USBH_DEVI CE_EVENT specifies the PnP event.
Interfaceld Contains the interface ID of the removed or added interface.

Additional information

Is called in the context of USBH Task() function. In the context of this function all other
API functions of the USB host stack can be called. The removed or added interface can be
identified by the interface Id. The client can use this information to find the related USB
Interface and close all handles if it was in use, to open it or to collect information about
the interface.
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5.4.5 USBH_ON_SETPORTPOWER_FUNC

Description
Callback set by USBH Set OnSet Por t Power () . Is called when port power should be changed.

Type definition

typedef void (USBH_ON_SETPORTPONER _FUNC) (U32 Host Control | erl ndex,

Parameters

U8 Port,

Ug Power On);

Parameter

Description

Host Cont rol | er | ndex

Index of the host controller. This corresponds to the return
value of the respective USBH <DriverName>_Add call.

Port

1-based port index.

Power On

0 - power off
e 1-poweron
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5.4.6 USBH_CHECK_ADDRESS_FUNC

Description

Checks if an address can be used for transfers. The function must return 0, if access is
allowed for the given address, 1 otherwise.

Type definition

typedef int USBH CHECK ADDRESS FUNC(const void * pMen;

Parameters

Parameter

Description

pMem

Pointer to the memory.

Return value

e 0 - Memory can be used for access.
e 1 - Access not allowed for the given address.
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5.4.7 USBH_ON_PORT_EVENT_FUNC

Description
Callback set by USBH Set OnPort Event () . Is called when an event occurs on a port.

Type definition
typedef void (USBH_ON_PORT_EVENT_FUNC) (const USBH _PORT_EVENT * pPortEvent);

Parameters
Parameter Description
pPort Event Pointer to information about the port even.
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5.5 USBH_STATUS

Description

Status codes returned by most of the API functions.

Type definition

typedef enum {
USBH_STATUS_SUCCESS,
USBH_STATUS_CRC,
USBH_STATUS_BI TSTUFFI NG,
USBH_STATUS_DATATOGCGLE,
USBH_STATUS_STALL,
USBH_STATUS_NOTRESPONDI NG,
USBH_STATUS_PI D_CHECK,
USBH_STATUS_UNEXPECTED_PI D,
USBH_STATUS_DATA_OVERRUN,
USBH_STATUS_DATA_UNDERRUN,
USBH_STATUS_XFER_SI ZE,
USBH_STATUS_DMA ERRCR,
USBH_STATUS_BUFFER_OVERRUN,
USBH_STATUS_BUFFER_UNDERRUN,
USBH_STATUS_OHCI _NOT_ACCESSEDL1,
USBH_STATUS_OHCI _NOT_ACCESSED2,
USBH_STATUS_HC ERROR,
USBH_STATUS_FRAME_ERROR,
USBH_STATUS_SPLI T_ERROR,
USBH_STATUS_NEED_MORE_DATA,
USBH_STATUS_CHANNEL _NAK,
USBH_STATUS_ERROR,
USBH_STATUS_| NVALI D_PARAM
USBH_STATUS_PENDI NG,
USBH_STATUS_DEVI CE_REMOVED,
USBH_STATUS_CANCELED,
USBH_STATUS_HC_STOPPED,
USBH_STATUS_BUSY,
USBH_STATUS_NO_CHANNEL,
USBH_STATUS_DEVI CE_SUSPENDED,
USBH_STATUS_| NVALI D_DESCRI PTOR,
USBH_STATUS_ENDPQO NT_HALTED,
USBH_STATUS_TI MEQUT,
USBH_STATUS_PORT,
USBH_STATUS_| NVALI D_HANDLE,
USBH_STATUS_NOT_OPENED,
USBH_STATUS_ALREADY_ADDED,
USBH_STATUS_ENDPQO NT_I NVALI D,
USBH_STATUS_NOT_FOUND,
USBH_STATUS_NOT_SUPPORTED,
USBH_STATUS_| SO_DI SABLED,
USBH_STATUS_LENGTH,
USBH_STATUS_COMVAND_FAI LED,
USBH_STATUS_| NTERFACE_PROTOCOL,
USBH_STATUS_| NTERFACE_SUB_CLASS,
USBH_STATUS_WRI TE_PROTECT,
USBH_STATUS_| NTERNAL_BUFFER_NOT_EMPTY,
USBH_STATUS_BAD_RESPONSE,
USBH_STATUS_DEVI CE_ERRCR,
USBH_STATUS_MTP_OPERATI ON_NOT_SUPPORTED,
USBH_STATUS_MEMCRY,
USBH_STATUS_RESOURCES

} USBH_STATUS;

emUSB-Host User Guide & Reference Manual

USBH_STATUS

© 2010-2023 SEGGER Microcontroller GmbH



Enumeration constants

CHAPTER 5 USBH_STATUS

Constant

Description

USBH_STATUS_SUCCESS

Operation successfully completed.

USBH_STATUS_CRC

Data packet received from device contained a CRC
error.

USBH_STATUS_BI TSTUFFI NG

Data packet received from device contained a bit
stuffing violation.

USBH_STATUS_DATATOGGLE

Data packet received from device had data toggle
PID that did not match the expected value.

USBH_STATUS_STALL

Endpoint was stalled by the device.

USBH_STATUS_NOTRESPONDI NG

USB device did not respond to the request (did not
respond to IN token or did not provide a handshake
to the OUT token.

USBH_STATUS_PI D_CHECK

Check bits on PID from endpoint failed on data PID
(IN) or handshake (OUT).

USBH_STATUS_UNEXPECTED_PI D

Receive PID was not valid when encountered or PID
value is not defined.

USBH_STATUS_DATA OVERRUN

The amount of data returned by the device exceed-
ed either the size of the maximum data packet al-
lowed from the endpoint or the remaining buffer
size (Babble error).

USBH_STATUS_DATA_UNDERRUN

The endpoint returned less than maximum packet
size and that amount was not sufficient to fill the
specified buffer.

USBH_STATUS_XFER S| ZE

Size exceeded the maximum transfer size support-
ed by the driver.

USBH_STATUS_DMA_ERRCR

Direct memory access error.

USBH_STATUS_BUFFER_OVERRUN

During an IN transfer, the host controller received
data from the device faster than it could be written
to system memory.

USBH_STATUS_BUFFER_UNDERRUN

During an OUT transfer, the host controller could
not retrieve data from system memory fast enough
to keep up with data USB data rate.

USBH_STATUS_OHCI _NOT_AC-
CESSED1

Exclusive to OHCI. This code is set before the TD is
placed on a list to be processed by the HC. (Binary
for this code is 111x (1111 or 1110 depending on
implementation))

USBH_STATUS_OHCI _NOT_AC-
CESSED2

Exclusive to OHCI. This code is set before the TD is
placed on a list to be processed by the HC.

USBH_STATUS_HC_ERROR

Error reported by the host controller.

USBH_STATUS_FRAVE_ERROR

An interrupt transfer could not be scheduled within
a micro frame.

USBH_STATUS_SPLI T_ERROR

Error while using split transactions.

USBH_STATUS_NEED_MORE_DATA

The transfer could not be started yet. More data is
required.

USBH_STATUS_CHANNEL _NAK

Internal use.

USBH_STATUS_ERROR

Unspecified error occurred.

USBH_STATUS_I NVALI D_PARAM

An invalid parameter was provided.

USBH_STATUS_PENDI NG

The operation was started asynchronously.

USBH_STATUS_DEVI CE_REMOVED

The device was detached from the host.
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Constant

Description

USBH_STATUS_CANCELED

The operation was canceled by user request.

USBH_STATUS_HC_STOPPED

Host controller stopped.

USBH_STATUS_BUSY

The endpoint, interface or device has pending re-
quests and therefore the operation can not be exe-
cuted.

USBH_STATUS_NO_CHANNEL

Transfer request can’t be processed, because there
is no free channel in the USB controller.

USBH_STATUS_DEVI CE_SUSPENDED

The device was detached from the host.

USBH_STATUS_I NVALI D_DESCRI P-
TOR

A device provided an invalid descriptor.

USBH_STATUS_ENDPO NT_HALTED

The endpoint has been halted. A pipe will be halted
when a data transmission error (CRC, bit stuff, DA-
TA toggle) occurs.

USBH_STATUS_TI MEQUT

The operation was aborted due to a timeout.

USBH_STATUS_PORT

Operation on a USB port failed.

USBH_STATUS_I| NVALI D_HANDLE

An invalid handle was provided to the function.

USBH_STATUS_NOT _OPENED

The device or interface was not opened.

USBH_STATUS_ALREADY_ADDED

Item has already been added.

USBH_STATUS_ENDPO NT_I NVALI D

Invalid endpoint for the requested operation.

USBH_STATUS_NOT_FOUND

Requested information not available.

USBH_STATUS_NOT_SUPPORTED

The operation is not supported by the connected
device.

USBH_STATUS_I SO_DI SABLED

The support for isochronous transfers is disabled in
the USB stack, see USBH_SUPPORT_I SO TRANSFER.

USBH_STATUS_LENGTH

The operation detected a length error.

USBH_STATUS_COMVAND_FAI LED

This error is reported if the MSD command code
was sent successfully but the status returned from
the device indicates a command error.

USBH_STATUS_| NTERFACE_PROTO-
ool

The used MSD interface protocol is not supported.
The interface protocol is defined by the interface
descriptor.

USBH_STATUS_| NTER-
FACE_SUB_CLASS

The used MSD interface sub class is not supported.
The interface sub class is defined by the interface
descriptor.

USBH_STATUS_WRI TE_PROTECT

The MSD medium is write protected.

USBH_STATUS_| NTER-
NAL_BUFFER_NOT_EMPTY

Internal use.

USBH_STATUS_BAD_RESPONSE

Device responded unexpectedly.

USBH_STATUS_DEVI CE_ERROR

Device indicated a failure.

USBH_STATUS_MTP_OPER-
ATI ON_NOT_SUPPORTED

The requested MTP operation is not supported by
the connected device.

USBH_STATUS_MEMORY

Memory could not been allocated.

USBH_STATUS_RESOURCES

Not enough resources (e.g endpoints, events, han-
dles, ...)
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Human Interface Device (HID)
class

This chapter describes the emUSB-Host Human interface device class driver and its usage.
The HID class is part of the BASE package. The HID-class code is linked in only if registered
by the application program.
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6.1 Introduction

The emUSB-Host HID class software allows accessing USB Human Interface Devices. It
implements the USB Human interface Device class protocols specified by the USB Imple-
menters Forum. The entire API of this class driver is prefixed with the "USBH H D_" text.
This chapter describes the architecture, the features and the programming interface of this
software component.

6.1.1 Overview

Two types of HIDs are currently supported: Keyboard and Mouse. For both, the application
can set a callback routine which is invoked whenever a message from either one is received.

Types of HIDs:

e “True” HIDs: Mouse & Keyboard
e Devices using the HID protocol for data transfer

6.1.2 Example code

Example code which is provided in the USBH H D _St art. c file. It outputs mouse and key-
board events to the terminal I/O of debugger.
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6.2 API Functions

API Functions

This chapter describes the emUSB-Host HID API functions.

Function

Description

USBH_HI D_Cancel |1 o()

Cancels any pending read/write operation.

USBH_HI D_Cl ose()

Closes a handle to opened HID device.

USBH_HI D_Exi t ()

Releases all resources, closes all handles
to the USB stack and unregisters all notifi-
cation functions.

USBH HI D_Get Devi cel nfo()

Retrieves information about an opened
HID device.

USBH HI D_Get NunmDevi ces()

Returns the number of available devices.

USBH_HI D_Get Report ()

Reads a report from a HID device.

USBH HI D_Cet Report Desc()

Returns the data of a report descriptor in
raw form.

USBH_HI D _I ni t ()

Initializes and registers the HID device dri-
ver with emUSB-Host.

USBH HI D_Open()

Opens a device given by an index.

USBH_HI D_AddNot i fi cati on()

Adds a callback in order to be notified
when a device is added or removed.

USBH HI D _RenoveNoti fication()

Removes a callback added via USB-
H H D _AddNot i fication.

USBH HI D Regi sterNotification()

Obsolete function, use USBH HI D_AddNot i -
fication().

USBH HI D_Set OnKeyboar dSt at eChange()

Sets a callback to be called in case of key-
board events.

USBH HI D_Set OnExKeyboar dSt at e-
Change()

Sets a callback to be called in case of key-
board events.

USBH _HI D_Set OnMbuseSt at eChange()

Sets a callback to be called in case of
mouse events.

USBH HI D_Set OnRCSt at eChange()

Sets a callback to be called in case of re-
mote control events.

USBH HI D_Set OnCGeneri cEvent ()

Sets a callback to be called in case of
generic HID events.

USBH_HI D_Set Report ()

Sends an output report to a HID device.

USBH HI D_Set Report Ex()

Sends an output or feature report to a HID
device.

USBH HI D_Get Report EPO()

Reads a report from a HID device via con-
trol request.

USBH HI D _Set I ndi cat or s()

Sets the indicators (usually LEDs) on a
keyboard.

USBH_HI D_Get I ndi cat or s()

Retrieves the indicator (LED) status.

USBH _HI D_Confi gur eAl | onLEDUpdat e()

Sets whether the keyboard LED should be
updated or not.

USBH HI D Get I nterfaceHandl e()

Return the handle to the (open) USB inter-
face.
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6.2.1 USBH_HID Cancello()

Description

Cancels any pending read/write operation.

Prototype
USBH_STATUS USBH_HI D_Cancel | o( USBH_HI D_HANDLE hDevi ce);
Parameters

Parameter Description
hDevi ce Handle to the HID device.

Return value
USBH_STATUS_SUCCESS : Operation successfully canceled. Any other value means error.
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6.2.2 USBH_HID Close()

Description

Closes a handle to opened HID device.

Prototype
USBH_STATUS USBH _HI D_O ose( USBH_HI D_HANDLE hDevi ce);
Parameters

Parameter Description
hDevi ce Handle to the opened device.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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6.2.3 USBH_HID_Exit()

Description

Releases all resources, closes all handles to the USB stack and unregisters all notification
functions.

Prototype
voi d USBH H D _Exit(void);
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6.2.4 USBH_HID_GetDevicelnfo()

Description

Retrieves information about an opened HID device.

Prototype
USBH_STATUS USBH_HI D_Get Devi cel nf o( USBH_HI D_HANDLE hDevi ce,
USBH_HI D_DEVI CE_I NFO * pDevl nfo);
Parameters
Parameter Description
hDevi ce Handle to an opened HID device.
pDevl nf o Pointer to a USBH _HI D_DEVI CE_| NFO buffer.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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6.2.5 USBH_HID GetNumDevices()

Description

Returns the number of available devices. It also retrieves the information about a device.

Prototype
int USBH_HI D_Get NunDevi ces(USBH_HI D_DEVI CE_I NFO * pDevl nf o,
u32 Num t ens) ;
Parameters
Parameter Description
pDevl nf o Pointer to an array of USBH HI D DEVI CE_| NFO structures.
Num t ens Number of items that pDevl nf o can hold.

Return value

Number of devices available.
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6.2.6 USBH_HID GetReport()

Description

Reads a report from a HID device.

Prototype
USBH_STATUS USBH_HI D_Get Report (USBH_HI D_HANDLE hDevi ce,
us * pBuffer,
u32 Buf fer Si ze,
USBH_HI D_USER_FUNC * pf Func,
USBH_HI D_RW CONTEXT * pRWCont ext);
Parameters
Parameter Description
hDevi ce Handle to an opened HID device.
pBuf f er Pointer to a buffer to read.
Buf fer Si ze Size of the buffer.
[Optional] Callback function of type USBH_HI D_USER_FUNC in-
f Func voked when the read operation finishes (asynchronous oper-
P ation). It can be the NULL pointer, the function is executed
synchronously.
[Optional] Pointer to a USBH_HI D_RW CONTEXT structure
which will be filled with data after the transfer has been
RWCont ext completed and passed as a parameter to the callback func-
P tion (pf Func). If pf Func # NULL, this parameter is required.
If pf Func = NULL, only the member pRWCont ext ->Num-
BytesTransferred is set by the function.

Return value

USBH_STATUS_SUCCESS
USBH_STATUS_PENDI NG

Success on synchronous operation (pf Func = NULL).
Request was submitted successfully and the application is in-
formed via callback (pf Func # NULL). Any other value means
error.
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6.2.7 USBH_HID GetReportDesc()

Description

Returns the data of a report descriptor in raw form.

Prototype
USBH_STATUS USBH_HI D_Get Report Desc( USBH_HI D_HANDLE hDevi ce,
const U8 ** ppReport Descri ptor,
unsi gned * pNunByt es) ;
Parameters
Parameter Description
hDevi ce Handle to an opened device.

Returns a pointer to the report descriptor which is stored in
an internal data structure of the USB stack. The report de-
scriptor must not be changed. The pointer becomes invalid
after the device is closed.

ppReport Descri pt or

pNunByt es Returns the size of the report descriptor in bytes.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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6.2.8 USBH_HID_Init()

Description

Initializes and registers the HID device driver with emUSB-Host.

Prototype

U3 USBH HI D Init(void);
Return value

1 Success.
0 Could not register HID device driver.

Additional information

This function can be called multiple times, but only the first call initializes the module.
Any further calls only increase the initialization counter. This is useful for cases where the
module is initialized from different places which do not interact with each other, To de-
initialize the module USBH_HI D Exit has to be called the same number of times as this
function was called.
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6.2.9 USBH_HID Open()

Description

Opens a device given by an index.

API Functions

Prototype
USBH_HI D_HANDLE USBH_HI D_Open(unsi gned | ndex);
Parameters
Parameter Description
| ndex Device index.
Return value
# USBH_HI D_I NVALI D_HANDLE Handle to a HID device.
= USBH_HI D_I NVALI D_HANDLE Device not available.

Additional information

The index of a new connected device is provided to the callback function registered with

USBH HI D _AddNoti fication().
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6.2.10 USBH_HID_ AddNotification()

Description

Adds a callback in order to be notified when a device is added or removed.

Prototype

USBH_STATUS USBH HI D_AddNot i fi cati on( USBH_NOTI FI CATI ON_HOOK * pHook,
USBH_NOTI FI CATI ON_FUNC * pf Noti fi cati on,

voi d * pContext);
Parameters
Parameter Description
Pointer to a user provided USBH NOTI FI CATI ON_HOX struc-
pHook ture, which is initialized and used by this function. The mem-

ory area must be valid, until the notification is removed.

Pointer to a function the stack should call when a device is
connected or disconnected.

Pointer to a user context that is passed to the callback func-
tion.

pf Notification

pCont ext

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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6.2.11 USBH_HID_RemoveNotification()

Description
Removes a callback added via USBH HI D _AddNoti fi cati on.

Prototype
USBH_STATUS USBH_HI D_RernoveNoti fi cati on(const USBH_NOTI FI CATI ON_HOCOK * pHook) ;
Parameters
Parameter Description
pHook :gigter to a user provided USBH_NOTI FI CATI ON_HOXK vari-

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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6.2.12 USBH_HID RegisterNotification()

Description

Obsolete function, use USBH H D AddNoti fi cati on() . Registers a notification callback in
order to inform user about adding or removing a device.

Prototype
voi d USBH H D _Regi sterNoti ficati on( USBH_NOTI FI CATI ON_FUNC * pf Noti ficati on,
voi d * pContext);
Parameters
Parameter Description
Pointer to a callback function of type USBH NOTI FI -
pf Notification CATI ON_FUNC the emUSB-Host calls when a HID device is at-
tached/removed.
Application specific pointer. The pointer is not dereferenced
Cont ext by the emUSB-Host. It is passed to the callback function.
P Any value the application chooses is permitted, including
NULL.
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6.2.13 USBH_HID SetOnKeyboardStateChange()

Description

Sets a callback to be called in case of keyboard events. Handles all keyboards that do not
use report ids. These are all keyboards that can be used in boot mode (with a PC BIOS).

Prototype
voi d USBH_H D_Set OnKeyboar dSt at eChange( USBH_HI D_ON_KEYBOARD _FUNC * pf OnChange) ;
Parameters
Parameter Description
of OnChange S:tlllgscllg gl'\mlaét”:&aelll be called when a keyboard change notifi-
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6.2.14 USBH_HID SetOnExKeyboardStateChange()

Description

Sets a callback to be called in case of keyboard events. Handles also keyboards that use
report ids. In contrast to the function USBH H D _Set OnKeyboar dSt at eChange(), some un-
usual Apple keyboards are supported, too.

Prototype
voi d USBH_HI D_Set OnExKeyboar dSt at eChange( USBH_H D_ON_KEYBQARD_FUNC * pf OnChange) ;
Parameters
Parameter Description
of OnChange S:tlllgscllg gl'\mlaét”:&aelll be called when a keyboard change notifi-
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6.2.15 USBH_HID SetOnMouseStateChange()

Description

Sets a callback to be called in case of mouse events.

Prototype
voi d USBH_HI D_Set OnMbuseSt at eChange( USBH_HI D_ON_MOUSE_FUNC * pf OnChange) ;
Parameters
Parameter Description
f nChanae Callback that shall be called when a mouse change notifica-
P g tion is available.
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6.2.16 USBH_HID SetOnRCStateChange()

Description

Sets a callback to be called in case of remote control events. Remote control interfaces are
often a part of an USB audio device, the HID interface is used to tell the host about changes
in volume, mute, for music track control and similar.

Prototype
voi d USBH_HI D_Set OnRCSt at eChange( USBH_HI D_ON_RC_FUNC * pf OnChange);
Parameters
Parameter Description
Callback that shall be called when a remote control change
pf OnChange e e .
notification is available.
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6.2.17 USBH_HID_SetOnGenericEvent()

Description

Sets a callback to be called in case of generic HID events.

Prototype
voi d USBH_HI D_Set OnGeneri cEvent ( u32 NuniJsages,
const U32 * pUsages,
USBH_HI D_ON_GENERI C_FUNC * pf OnEvent);
Parameters
Parameter Description
NunJsages Number of usage codes provided by the caller.

List of usage codes of fields from the report to be monitored.
Each usage code must contain the Usage Page in the high
pUsages order 16 bits and the Usage ID in the the low order 16 bits.
pUsages must point to a static memory area that remains
valid until the USBH_HI D module is shut down.

Callback that shall be called when a report is received that
contains at least one field with usage code from the list.

pf OnEvent
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6.2.18 USBH_HID SetReport()

Description

Sends an output report to a HID device. This function assumes report IDs are not used.

Prototype
USBH_STATUS USBH_HI D_Set Report ( USBH_HI D_HANDLE hDevi ce,
const U8 * pBuffer,
u32 Buf fer Si ze,
USBH_HI D_USER_FUNC * pf Func,
USBH_HI D_RW CONTEXT * pRWCont ext);
Parameters
Parameter Description
hDevi ce Handle to an opened HID device.
Pointer to a buffer containing the data to be sent. In case
Buf f er the device has more than one report descriptor the first byte
P inside the buffer must contain a valid ID matching one of the
report descriptors.
Buf fer Si ze Size of the buffer.
[Optional] Callback function of type USBH_HI D_USER_FUNC in-
pf Func voked when the send operation finishes. It can be the NULL
pointer.
[Optional] Pointer to a USBH_HI D_RW CONTEXT structure
RWCont ext which will be filled with data after the transfer has been
P completed and passed as a parameter to the pf Func func-
tion.

Return value

USBH_STATUS SUCCESS Success.
USBH_STATUS PENDI NG Request was submitted and application is informed via call-
back. Any other value means error.
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6.2.19 USBH_HID_SetReportEx()

Description

Sends an output or feature report to a HID device. Optionally sends out a report ID. Output
reports are send via the OUT endpoint of the device if present, or using a control request

emUSB-Host User Guide & Reference Manual

otherwise.
Prototype
USBH_STATUS USBH HI D_Set Repor t Ex( USBH_H D_HANDLE hDevi ce,
const U8 * pBuffer,
u32 Buf f er Si ze,

Parameters

USBH HI D_USER FUNC *
USBH_HI D_RW CONTEXT *

pf Func,
pRWCont ext ,

unsi gned Fl ags);

Parameter

Description

hDevi ce

Handle to an opened HID device.

pBuf f er

Pointer to a buffer containing the data to be sent. In case
the device has more than one report descriptor the first byte
inside the buffer must contain a valid ID matching one of the
report descriptors.

Buf ferSi ze

Size of the buffer.

pf Func

[Optional] Callback function of type USBH_HI D_USER_FUNC in-
voked when the send operation finishes. It can be the NULL
pointer.

pRWCont ext

[Optional] Pointer to a USBH_HI D_RW CONTEXT structure
which will be filled with data after the transfer has been
completed and passed as a parameter to the pf OnConpl et e
function.

Fl ags

A bitwise OR-combination of flags

e USBH H D_USE REPORT_I D: Enables report ID usage.

The first byte in the buffer pointed to by pBuf f er is used as

report ID.

e USBH H D OQUTPUT _REPORT: Send an output report (de-
fault).

e USBH_HI D_FEATURE_REPORT: Send a feature report.

Return value

USBH_STATUS_SUCCESS
USBH_STATUS_PENDI NG

Success.
Request was submitted and application is informed via call-
back. Any other value means error.
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6.2.20 USBH_HID_ GetReportEPO()

Description

Reads a report from a HID device via control request.

Prototype
USBH_STATUS USBH_HI D_Get Report EPO( USBH_HI D HANDLE  hDevi ce,
us Report | D,
unsi gned Fl ags,
us * pBuffer,
u32 Lengt h,
u32 * pNunByt esRead) ;
Parameters
Parameter Description
hDevi ce Handle to an opened HID device.
Report | D ID of the report requested from the device.
e USBH HI D_| NPUT_REPORT: Request for an input report (de-
Fl ags fault).
e USBH H D FEATURE REPORT: Request for a feature report.
pBuf f er Pointer to a buffer to read.
Lengt h Requested length of the report.
pNunByt esRead [O] Actual length of the report read.

Return value

USBH_STATUS_SUCCESS

Success. Any other value means error.
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6.2.21 USBH_HID_ Setindicators()

Description

Sets the indicators (usually LEDs) on a keyboard.

Prototype
USBH_STATUS USBH_HI D_Set | ndi cat or s(USBH_H D_HANDLE hDevi ce,
us I ndi cat or Mask) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.

Binary mask of the following items
USBH_HI D_| ND_NUM LOCK
USBH HI D_| ND_CAPS LOCK

| ndi cat or Mask USBH HI D | ND_SCROLL_LOCK

USBH_HI D_| ND_COMPOSE

USBH HI D_| ND_KANA

USBH HI D I ND _SHI FT

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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6.2.22 USBH_HID GetIndicators()

Description

Retrieves the indicator (LED) status.

Prototype
USBH_STATUS USBH_HI D_Get | ndi cat or s(USBH_HI D_HANDLE  hDevi ce,
us * pl ndi cat or Mask) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.

Binary mask of the following items
USBH_HI D_| ND_NUM LOCK
USBH HI D_| ND_CAPS LOCK

pl ndi cat or Mask USBH HI D | ND_SCROLL_LOCK

USBH_HI D_| ND_COMPOSE

USBH HI D_| ND_KANA

USBH HI D I ND _SHI FT

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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6.2.23 USBH_HID ConfigureAllowLEDUpdate()

Description

Sets whether the keyboard LED should be updated or not. (Default is disabled).

Prototype
voi d USBH_HI D_Confi gureAl | omLEDUpdat e(unsi gned Al | owLEDUpdat e) ;
Parameters

Parameter Description

Al | owLEDUpdat e

0 - Disable LED Update.

1 - Allow LED Update.
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6.2.24 USBH_HID_ GetinterfaceHandle()

Description

Return the handle to the (open) USB interface. Can be used to call USBH core functions
like USBH Get Stri ngDescriptor().

Prototype
USBH_| NTERFACE_HANDLE USBH_HI D_Get | nt er f aceHandl e( USBH_H D_HANDLE hDevi ce);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH H D Qpen().

Return value

Handle to an open interface.
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CHAPTER 6 Data structures

This chapter describes the emUSB-Host HID API structures.

Structure

Description

USBH_HI D_DEVI CE_I NFO

Structure containing information about a HID de-
vice.

USBH_H D_KEYBOARD_DATA

Structure containing information about a keyboard
event.

USBH_H D_MOUSE_DATA

Structure containing information about a mouse
event.

USBH_H D_RC_DATA

Structure containing information about a remote
control event.

USBH_HI D_GENERI C_DATA

Structure containing information from a HID report
event.

USBH_H D_REPORT_| NFO

Structure containing information about a HID re-
port.

USBH_H D_RW CONTEXT

Contains information about a completed, asynchro-
nous transfers.
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6.3.1 USBH_HID_DEVICE_INFO

Description

Structure containing information about a HID device.

Type definition

typedef struct {
uUl6
uUl6
uUl6
uUl6
unsi gned
USBH_| NTERFACE_I D
unsi gned
USBH_HI D_REPORT_| NFO
us
us
} USBH_HI D_DEVI CE_| NFQ

Structure members

| nput Report Si ze;
Qut put Report Si ze
Product | d;
Vendor | d;

Devl ndex;

I nterfacel D
NunRepor t | nf os;
Reportinfo[];
Devi ceType

I nt er f aceNo;

Data structures

Member Description

| nput Repor t Si ze !D_eprecated. = Report | nf o[0].] nput Report Si ze for compat-
ibility.

Qut put Repor t Si ze Deprt_ac_:ated. = Report | nf o[0].CQut put Report Si ze for com-
patibility.

Product I d The Product ID of the device.

Vendor | d The Vendor ID of the device.

Devl ndex Device index.

I nterfacel D

Interface ID of the HID device.

NunReport | nf os

Number of entries in Report | nfo.

Reportlnfo

Size and Report Ids of all reports of the interface.

Devi ceType

Device type.

e USBH HI D VENDOR - Vendor device
e USBH H D MOUSE - Mouse device
e USBH_HI D _KEYBOARD -

Keyboard device

I nterfaceNo

Index of the interface (from USB descriptor).

emUSB-Host User Guide & Reference Manual

© 2010-2023 SEGGER Microcontroller GmbH



170

CHAPTER 6 Data structures

6.3.2 USBH_HID_KEYBOARD_DATA

Description

Structure containing information about a keyboard event.

Type definition

typedef struct {
unsi gned
unsi gned

USBH_| NTERFACE_| D

Code;
Val ue;
I nterfacel D

} USBH_H D_KEYBOARD_DATA;

Structure members

Member

Description

Code

Contains the keycode.

Val ue

Keyboard state info. Refer to sample code for more informa-
tion.

I nterfacel D

ID of the interface that caused the event.
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6.3.3 USBH_HID _MOUSE_DATA

Description
Structure containing information about a mouse event.
Type definition

typedef struct {

i nt xChange;
i nt yChange;
i nt Weel Change;
i nt Butt onSt at e;

USBH_| NTERFACE_I D Interfacel D
} USBH_H D _MOUSE_DATA;

Structure members

Member Description
xChange Change of x-position since last event.
yChange Change of y-position since last event.

Change of wheel-position since last event (if wheel is

Weel Change present).

Each bit corresponds to one button on the mouse. If the bit
is set, the corresponding button is pressed. Typically,
ButtonState e bit 0 corresponds to the left mouse button

e bit 1 corresponds to the right mouse button

e bit 2 corresponds to the middle mouse button.

Interfacel D ID of the interface that caused the event.
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6.3.4 USBH_HID RC_DATA

Description

Structure containing information about a remote control event.

Type definition

typedef struct {

Vol urel ncr enent ;

Vol uneDecr enent ;

Mut e;

Pl ayPause;

ScanNext Tr ack;

ScanPr evi ousTr ack;

Repeat ;

RandonP| ay;
USBH_| NTERFACE_I D Interfacel D

} USBH_H D_RC _DATA;

«&&

£E6566

Structure members

Member Description

Indicates that the volume increment button was pressed (1 -

Vol urel ncr erment pressed, 0 - unpressed).

Indicates that the volume decrement button was pressed (1

Vol uneDecr enment - pressed, 0 - unpressed).

Indicates that the mute button was pressed (1 - pressed, O -
unpressed OR -1 for “off”, 0 for “*no change” and 1 for “on”,

Mite which selection variant is used depends on the device, but
the second variant is rarely used).
Pl ayPause Indicates that the play/pause button was pressed (1 -

pressed, 0 - unpressed).

Indicates that the scan next track button was pressed (1 -

ScanNext Tr ack pressed, 0 - unpressed).

Indicates that the scan previous track button was pressed (1

ScanPr evi ousTr ack _ pressed, 0 - unpressed).

Indicates that the repeat button was pressed (1 - pressed, 0

Repeat - unpressed).

RandonPl ay Indicates that the random play button was pressed (1 -
pressed, 0 - unpressed).

Interfacel D ID of the interface that caused the event.
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6.3.5 USBH_HID GENERIC_DATA

Description

Structure containing information from a HID report event.

Type definition

typedef struct {

u32 Usage;
USBH_ANY_SI GNED Val ue;

us Val i d;

us Si gned,;
us Report | D

USBH_ANY_SI GNED Logi cal M n;
USBH_ANY_SI GNED Logi cal Max;
USBH_ANY_SI GNED Physi cal M n;
USBH_ANY_SI GNED Physi cal Max;

us PhySi gned;
us NunBits;
ul6 Bit PosStart;

} USBH_HI D_GENERI C_DATA;

Structure members

emUSB-Host User Guide & Reference Manual

Member Description
HID usage code. Copied from the array given to USB-
Usage H H D _Set OnGeneri cEvent (). Set to 0, if the usage code
was not found in any report descriptor.
Val ue Val ue of the field extracted from the report.
Val i d = 1 if Val ue field contains valid value.
Si gned = 1 if Val ue is signed, = 0 if unsigned.
Report| D ID of the report containing the field.
. Logical minimum from report descriptor. Contains signed
Logi cal M n e e : .
value, if Si gned = 1, unsigned value otherwise.
. Logical maximum from report descriptor. Contains signed
Logi cal Max o _ : .
value, if Si gned = 1, unsigned value otherwise.
Phvsi cal M n Physical minimum from report descriptor. Contains signed
y value, if PhySi gned = 1, unsigned value otherwise.
. Physical maximum from report descriptor. Contains signed
Physi cal Max value, if PhySi gned = 1, unsigned value otherwise.
PhySi gned = 1 if Physi cal M n / Physi cal Max are signed, = 0 if un-
signed.
NunBits Internal use.
Bi t PosSt art Internal use.
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6.3.6 USBH_HID REPORT_INFO

Description

Structure containing information about a HID report.

Type definition

typedef struct {
us Report | d;
Ul6 | nput Report Size;
Ul6é CQut put Report Si ze;
} USBH_HI D_REPORT_| NFQO

Structure members

Data structures

Member Description
Reportld Report Id
| nput Report Si ze Size of input report in bytes.
Qut put Report Si ze Size of output report in bytes.
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6.3.7 USBH_HID_RW_CONTEXT

Description

Contains information about a completed, asynchronous transfers. Is passed to the USB-
H H D ON COWLETE_FUNC user callback when using asynchronous write and read. When
this structure is passed to USBH H D Get Report () or USBH H D Set Report () its member
need not to be initialized.

Type definition

typedef struct {

voi d * pUser Cont ext ;
USBH_STATUS St at us;

u32 NurmByt esTr ansf err ed;
voi d * pUserBuffer;

u32 User Buf f er Si ze;

} USBH_HI D_RW CONTEXT;

Structure members

Member Description

pUser Cont ext Pointer to a user context. Can be arbitrarily used by the ap-

plication.
St at us Result status of the asynchronous transfer.
NunByt esTr ansf err ed Number of bytes transferred.

Pointer to the buffer provided to USBH_H D_Get Report () or
USBH HI D_Set Report ().

Size of the buffer as provided to USBH HI D _Get Report () or
USBH HI D _Set Report ().

pUser Buf f er

User Buf f er Si ze
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CHAPTER 6 Function Types

This chapter describes the emUSB-Host HID API function types.

Type

Description

USBH_HI D_ON_KEYBOARD_FUNC

Function called on every keyboard event.

USBH_HI D_ON_MOUSE_FUNC

Function called on every mouse event.

USBH_H D_ON_RC_FUNC

Function called on every remote control
event.

USBH_H D_ON_GENERI C_FUNC

Function called on every generic HID
event.

USBH_HI D_USER_FUNC

Function called on completion of USB-
H H D Get Report () or USBH HI D _Set Re-

port ().
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6.4.1 USBH_HID ON_KEYBOARD_ FUNC

Description

Function called on every keyboard event.

Type definition
typedef void (USBH H D ON_KEYBOARD FUNC) (USBH_HI D_KEYBOARD DATA * pKeyDat a) ;

Parameters
Parameter Description
pKeyDat a Pointer to a USBH_H D_KEYBQOARD DATA structure.
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6.4.2 USBH_HID ON_MOUSE_FUNC

Description

Function called on every mouse event.

Type definition
typedef void (USBH_H D_ON_MOUSE_FUNC) (USBH_HI D_MOUSE_DATA * pMouseDat a);

Parameters
Parameter Description
pMouseDat a Pointer to a USBH_H D _MOUSE_DATA structure.
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6.4.3 USBH_HID ON_RC_FUNC

Description
Function called on every remote control event.

Type definition
typedef void (USBH_H D_ON_RC_FUNC) (USBH_HI D_RC DATA * phMbuseDat a);

Parameters
Parameter Description
pMouseDat a Pointer to a USBH _H D RC DATA structure.
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6.4.4 USBH_HID_ON_GENERIC_FUNC

Description

Function called on every generic HID event.

Type definition

typedef void (USBH_H D_ON_GENERI C_FUNC)
( USBH_| NTERFACE_I D I nterfacel D,
unsi gned NunGeneri cl nf os,
const USBH_HI D _GENERI C_DATA * pCeneri cDat a);

Parameters

Parameter Description
Interfacel D Interface ID of the HID device that generated the event.
NunmCeneri cl nf os Number of USBH_HI D_GENERI C_DATA structures provided.
pCeneri cDat a Pointer to an array of USBH _H D _GENERI C_DATA structures.
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6.4.5 USBH_HID USER _FUNC

Description
Function called on completion of USBH HI D _Get Report () or USBH Hl D Set Report ().

Type definition
typedef void (USBH H D_USER_FUNC) (USBH_H D_RW CONTEXT * pContext);

Parameters
Parameter Description
pCont ext Pointer to a USBH_H D_RW CONTEXT structure.
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Chapter 7
Printer class (Add-On)

This chapter describes the emUSB-Host printer class software component and how to use
it. The printer class is an optional extension to emUSB-Host.
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7.1 Introduction

The printer class software component of emUSB-Host allows the communication to USB
printing devices. It implements the USB printer class protocol specified by the USB Imple-
menters Forum.

This chapter describes the architecture, the features and the programming interface of this
software component. To improve the readability of application code, all the functions and
data types of this API are prefixed with the "USBH_PRI NTER " text.

In the following text the word “printer” is used to refer to any USB device that produces
a hard copy of data sent to it.

7.1.1 Overview

A printer connected to the emUSB-Host is automatically configured and added to an internal
list. The application receives a notification each time a printer is added or removed over a
callback. In order to communicate to a printer the application should open a handle to it.
The printers are identified by an index. The first connected printer gets assigned the index
0, the second index 1, and so on. You can use this index to identify a printer in a call to
USBH_PRI NTER_OpenByl ndex() function.

7.1.2 Features

The following features are provided:

e Handling of multiple printers at the same time.
¢ Notifications about printer connection status.
e Ability to query the printer operating status and its device ID.

7.1.3 Example code

An example application which uses the API is provided in the USBH Printer_Start. c file
of your shipment. This example displays information about the printer and its connection
status in the I/0 terminal of the debugger. In addition the text “Hello World” is printed out
at the top of the current page when the first printer connects.
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7.2 API Functions

This chapter describes the emUSB-Host Printer API functions.

Function

Description

USBH_PRI NTER_Cl ose()

Closes a handle to an opened printer.

USBH_PRI NTER_Conf i gur eTi meout ()

Sets up the default timeout the host waits
until the data transfer will be aborted.

USBH_PRI NTER _ExecSof t Reset ()

Flushes all send and receive buffers.

USBH_PRI NTER_Exi t ()

Unregisters and de-initializes the PRINTER
device driver from emUSB-Host.

USBH_PRI NTER_Get Devi cel d()

Ask the USB printer to send the IEEE.1284
ID string.

USBH_PRI NTER_Get NunmDevi ces()

Returns the number of available devices.

USBH_PRI NTER_Get Por t St at us()

Returns the status of printer.

USBH_PRI NTER I ni t ()

Initialize the Printer device class driver.

USBH_PRI NTER_Open()

Opens a handle to a printer.

USBH_ PRI NTER_OpenByl ndex()

Opens a device given by an index.

USBH_PRI NTER_Recei ve()

Reads one packet from the device.

USBH_PRI NTER Wi t eEx()

Writes data to the printer device.

USBH_PRI NTER_Regi st er Noti fication()

This function is deprecated, please use
function USBH_PRI NTER_AddNoti fi ca-
ti on! Sets a callback in order to be noti-
fied when a device is added or removed.

USBH_PRI NTER_AddNot i f i cat i on()

Adds a callback in order to be notified
when a device is added or removed.

USBH_PRI NTER _RenoveNoti fi cati on()

Removes a callback added via USBH_PRI N-
TER _AddNoti fi cati on.

USBH_PRI NTER Wi t e()

Sends data to a printer.

USBH_PRI NTER_Read()

Receives data from a printer.

USBH_PRI NTER_SendVendor Request ()

Sends custom vendor requests to the
printer.

USBH_PRI NTER_AddCust onDevi ceMask()

This function allows the PRINTER mod-
ule to receive notifications about devices
which do not use the correct class and
subclass IDs for the printer class.
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7.2.1 USBH_PRINTER Close()

Description

Closes a handle to an opened printer.

Prototype
USBH_STATUS USBH_PRI NTER_Cl ose( USBH_PRI NTER_HANDLE hDevi ce) ;
Parameters

Parameter Description
hDevi ce Handle to the opened device.

Return value

= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.
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7.2.2 USBH_PRINTER_ConfigureTimeout()

Description

Sets up the default timeout the host waits until the data transfer will be aborted.

Prototype
voi d USBH_PRI NTER_Confi gureTi meout (U32 Ti neout);
Parameters

Parameter Description
Ti meout Ti meout given in ms.
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7.2.3 USBH_PRINTER_ExecSoftReset()

Description

Flushes all send and receive buffers.

Prototype
USBH_STATUS USBH_PRI NTER_ExecSof t Reset (USBH_PRI NTER_HANDLE hDevi ce) ;
Parameters
Parameter Description
hDevi ce Handle to the opened printer.

Return value

USBH_STATUS SUCCESS Reset executed.
USBH_STATUS_ERROR An error occurred.
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7.2.4 USBH_PRINTER_Exit()

Description

Unregisters and de-initializes the PRINTER device driver from emUSB-Host.

Prototype
voi d USBH_PRI NTER_Exi t (voi d);

Additional information

Before this function is called any notifications added via USBH_PRI NTER_AddNot i fi cati on()
must be removed via USBH_PRI NTER_RenpveNot i fi cati on() . This function will release re-
sources that were used by this device driver. It has to be called if the application is closed.
This has to be called before USBH _Exi t () is called. No more functions of this module may
be called after calling USBH_PRI NTER_Exi t () . The only exception is USBH_PRI NTER I ni t (),
which would in turn reinitialize the module and allows further calls.
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7.2.5 USBH_PRINTER GetDeviceld()

Description
Ask the USB printer to send the IEEE.1284 ID string.

Prototype

USBH_STATUS USBH_PRI NTER Get Devi cel d( USBH_PRI NTER_HANDLE  hDevi ce,
us * pDat a,
unsi gned NurmByt es) ;

Parameters

Parameter Description

hDevi ce Handle to the opened printer device.

pDat a Pointer to a caller allocated buffer.

NunByt es Number of bytes allocated for the read buffer.

Return value
USBH_STATUS_SUCCESS : Device ID read. Any other status : An error occurred.
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7.2.6 USBH_PRINTER GetNumDevices()

Description

Returns the nhumber of available devices.

Prototype

i nt USBH_PRI NTER_Get NunDevi ces(voi d);

Return value

Number of devices available
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7.2.7 USBH_PRINTER GetPortStatus()

Description

Returns the status of printer.

Prototype
USBH_STATUS USBH_PRI NTER_Get Por t St at us( USBH_PRI NTER_HANDLE  hDevi ce,
us * pStatus);
Parameters
Parameter Description
hDevi ce Handle to the opened printer.
pSt at us Pointer to a caller allocated variable.

Return value

= USBH_STATUS_SUCCESS
# USBH_STATUS_SUCCESS

Additional information

Status retrieved successfully.
An error occurred.

The returned status is to be interpreted as follows:

Bit(s) Fields

Explanations

N

. 6 Reserved

Reserved for future use; device shall return these bits set to
Zero.

.0 Reserved

Reserved for future use; device shall return these bits set to
Zero.

5 Paper Empty 1 = Paper Empty, 0 = Paper Not Empty
4 Select 1 = Selected, 0 = Not Selected

3 Not Error 1 = No error, 0 = Error

2.
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7.2.8 USBH_PRINTER_Init()

Description

Initialize the Printer device class driver.

Prototype

U8 USBH_PRI NTER I ni t (voi d);

Return value

1 Success
0 Could not register class device driver

emUSB-Host User Guide & Reference Manual © 2010-2023 SEGGER Microcontroller GmbH



193 CHAPTER 7 API Functions

7.2.9 USBH_PRINTER Open()

Description

Opens a handle to a printer. The printer is identified by its name.

Prototype
USBH_PRI NTER_HANDLE USBH_PRI NTER_Open(const char * sNane);
Parameters
Parameter Description
sNane Pointer to a name of the device eg. prt001 for device 0.

Return value

+0 Handle to a printing device
=0 Device not available or error occurred.

Additional information
It is recommended to use USBH PRI NTER OpenByl ndex() . It is slightly faster.

emUSB-Host User Guide & Reference Manual © 2010-2023 SEGGER Microcontroller GmbH



194 CHAPTER 7 API Functions

7.2.10 USBH_PRINTER_OpenBylIndex()

Description

Opens a device given by an index.

Prototype

USBH_PRI NTER_HANDLE USBH_PRI NTER_QpenByl ndex(unsi gned | ndex) ;

Parameters

Parameter Description

I ndex of the device that shall be opened. In general this

| ndex means: the first connected device is 0, second device is 1
etc.

Return value

# USBH_PRI NTER | NVALI D_HANDLE Handle to the device.

= USBH_PRI NTER_| NVALI D_HANDLE Device could not be opened (removed or not

available).
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7.2.11 USBH_PRINTER Receive()

Description

Reads one packet from the device. The size of the buffer provided by the caller must be
at least the maximum packet size of the IN endpoint. The maximum packet size of the IN
endpoint can be retrieved using USBH PRI NTER Get Devi cel nfo().

Prototype

USBH_STATUS USBH_PRI NTER_Recei ve( USBH_PRI NTER_HANDLE  hDevi ce,
us * pDat a,
u32 * pNunByt esRead,
u32 Ti meout ) ;

Parameters

Parameter Description
. Handle to an open device returned by USBH PRI N-
hDevi ce
TER _Open() .
pDat a Pointer to a buffer to store the data read.

Pointer to a variable which receives the number of bytes

PRunByt esRead read from the device.

Ti meout Ti meout in ms. 0 means infinite timeout.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

This function does not access the buffer used by the function USBH PRI NTER Read() . Data
contained in this buffer are not returned by USBH PRI NTER Recei ve() . Intermixing calls
to USBH_PRI NTER _Read() and USBH PRI NTER Recei ve() for the same endpoint should be
avoided or used with care.
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7.2.12 USBH_PRINTER_WriteEx()

Description

Writes data to the printer device. The function blocks until all data has been written or until
the timeout has been reached.

Prototype
USBH_STATUS USBH_PRI NTER W i t eEx( USBH_PRI NTER_HANDLE  hDevi ce,
const U8 * pDat a,
u32 NunByt es,
u32 * pNunBytesWitten,
u32 Ti meout ) ;
Parameters
Parameter Description
. Handle to an open device returned by USBH PRI N-
hDevi ce
TER _Open() .
pDat a Pointer to data to be sent.
NunByt es Number of bytes to send.
. Pointer to a variable which receives the number of bytes
PRumBytesWitten written to the device. Can be NULL.
Ti meout Ti meout in ms. 0 means infinite timeout.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

If the function returns an error code (including USBH_STATUS Tl MEQUT) it already may have
written part of the data. The number of bytes written successfully is always stored in the
variable pointed to by pNunByt esWitten.
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7.2.13 USBH_PRINTER_RegisterNotification()

Description

This function is deprecated, please use function USBH PRI NTER_AddNoti fi cati on! Sets a
callback in order to be notified when a device is added or removed.

Prototype
voi d USBH PRI NTER _Regi sterNoti fi cati on( USBH_NOTI FI CATI ON_FUNC * pf Noti fi cati on,
voi d * pContext);
Parameters
Parameter Description

Pointer to a function the stack should call when a device is
connected or disconnected.

Pointer to a user context that is passed to the callback func-
tion.

pf Notification

pCont ext

Additional information
This function is deprecated, please use function USBH PRI NTER_AddNoti fi cati on.
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7.2.14 USBH_PRINTER_AddNotification()

Description

Adds a callback in order to be notified when a device is added or removed.

Prototype

USBH_STATUS USBH_PRI NTER_AddNot i fi cati on( USBH_NOTI FI CATI ON_HOOK * pHook,

Parameters

USBH_NOTI FI CATI ON_FUNC * pf Noti fi cati on,
voi d * pContext);

Parameter

Description

pHook

Pointer to a user provided USBH_NOTI FI CATI ON_HOXK vari-
able.

pf Notification

Pointer to a function the stack should call when a device is
connected or disconnected.

pCont ext

Pointer to a user context that is passed to the callback func-
tion.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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7.2.15 USBH_PRINTER_RemoveNotification()

Description
Removes a callback added via USBH PRI NTER_AddNoti fi cati on.

Prototype
USBH_STATUS USBH_PRI NTER_RenpveNot i fi cation(const USBH_NOTI FI CATI ON_HOOK * pHook) ;
Parameters
Parameter Description
pHook :gigter to a user provided USBH_NOTI FI CATI ON_HOXK vari-

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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7.2.16 USBH_PRINTER_Write()

Description

Sends data to a printer.

Prototype
USBH_STATUS USBH_PRI NTER Wit e( USBH_PRI NTER_HANDLE  hDevi ce,
const U8 * pDat a,
unsi gned NurmByt es) ;
Parameters
Parameter Description
hDevi ce Handle to the opened printer.
pDat a Pointer to data to be sent.
NunByt es Number of bytes to send.
Return value
= USBH_STATUS_ SUCCESS Data sent.
#+ USBH_STATUS SUCCESS An error occurred.

Additional information

This functions does not alter the data it sends to printer. Data in ASCII form is typically
printed out correctly by the majority of printers. For complex graphics the data passed to
this function must be properly formatted according to the protocol the printer understands,
like Hewlett Packard PLC, IEEE 1284.1, Adobe Postscript or Microsoft Windows Printing
System (WPS).
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7.2.17 USBH_PRINTER Read()

Description

Receives data from a printer.

Prototype

USBH_STATUS USBH_PRI NTER Read( USBH_PRI NTER_HANDLE  hDevi ce,
us * pDat a,
unsi gned NunByt es) ;

Parameters

Parameter Description

hDevi ce Handle to the opened printer.

pDat a Pointer to a caller allocated buffer.

NunByt es Size of the receive buffer in bytes.

Return value

= USBH_STATUS SUCCESS Data received.

#+ USBH_STATUS SUCCESS An error occurred.

Additional information

Not all printers support read operation. For the normal usage of a printer, reading from
the printer is normally not required. Some printers do not even provide an IN Endpoint
for read operations.

Typically a read operation can be used to feedback status information from the printer to
the host. This type of feedback requires usually a command to be sent to the printer first.
Which type of information can be read from the printer depends very much on the model.
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7.2.18 USBH_PRINTER_SendVendorRequest()

Description

Sends custom vendor requests to the printer.

Prototype

USBH_STATUS USBH_PRI NTER_SendVendor Request (USBH_PRI NTER_HANDLE  hDevi ce,
us Request Type,
us Request,
Ul6 wval ue,
voi d * pDat a,
u32 * pNunByt es,
u32 Ti meout ) ;

Parameters

Parameter Description
hDevi ce Handle to the opened printer device.

This parameter is

a bitmap containing the following values:

e bit 7 transfer direction:
e 0 = OUT (Host to Device)
e 1 = IN (Device to Host)
e bits 6..5 request type:
e (0 = Standard
e 1 = Class
Request Type e 2 = Vendor
e 3 = Reserved
e bits 4..0 recipient:
e 0 = Device
e 1 = Interface
e 2 = Endpoint
e 3 = Other
Request Request code in the setup request.
wval ue wval ue in the setup request.
pDat a Additional data for the setup request.
. Number of bytes to be received/sent in pDat a.
PNunByt es . Number of bytes processed.
Ti neout Ti meout in ms. 0 means infinite timeout.

Return value

= USBH_STATUS SUCCESS Successful.

+ USBH_STATUS_SUCCESS

Additional information

An error occurred.

wLength which is normally part of the setup packet will be determined given by the pNum
Byt es and pDat a. In case no pBuf f er is given, wLength will be 0.
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7.2.19 USBH_PRINTER_AddCustomDeviceMask()

Description

This function allows the PRINTER module to receive notifications about devices which do
not use the correct class and subclass IDs for the printer class.

Prototype

USBH_STATUS USBH_PRI NTER_AddCust onDevi ceMask(const Ul6 * pVendorlds,
const Ul6 * pProductlds,
ule6 Numl ds) ;

Parameters
Parameter Description
pVendor | ds Array of vendor IDs.
pProduct | ds Array of product IDs.
Number of elements in both arrays, each index in both ar-
Numl ds : . -
rays is used as a pair to create a filter.

Return value

USBH_STATUS_ SUCCESS Success.
USBH_STATUS_ ERROR Notification could not be registered.
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7.3 Data structures

This chapter describes the emUSB-Host Printer class data structures.

Structure Description
USBH_PRI NTER_DEVI CE_|I NFO
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7.3.1 USBH_PRINTER_DEVICE_INFO

Type definition

typedef struct {
Ul6 Vendorld;
Ul6 Productld;
Ul6 bcdDevi ce;
Ul6é MaxPacket Si ze_ QUT,;
Ul6é MaxPacketSize |IN;
us acSerial No[];
} USBH_PRI NTER_DEVI CE_| NFO

Structure members

Member Description
Vendor | d The printer’s vendor ID.
Product | d The printer’s product ID.
bcdDevi ce Binary Coded Decimal device version.
MaxPacket Si ze QUT Maximum packet size of the bulk OUT EP.
MaxPacket Si ze | N Maximum packet s_‘,ize of the bulk IN EP. If this vaIL!e is zero it
- means that the printer does not have an IN endpoint.
acSeri al No The printer’s serial number.
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Chapter 8

Mass Storage Device (MSD)
class

This chapter describes the emUSB-Host Mass storage device class driver and its usage. The
MSD class is part of the BASE package. The MSD class code is only linked in if registered
by the application program.
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8.1 Introduction

The emUSB-Host MSD class software allows accessing USB Mass Storage Devices. It im-
plements the USB Mass Storage Device class protocols specified by the USB Implementers
Forum. The entire API of this class driver is prefixed "USBH_MsD _”. This chapter describes
the architecture, the features and the programming interface of the class driver.

8.1.1 Overview

A mass storage device connected to the emUSB-Host is added to the file system as a device.
All operations on the device, such as formatting, reading / writing of files and directories
are performed through the API of the file system. With emFile, the device name of the first
MSD is "msd:0:". The structure of MSD component is shown in the following diagram:

Introduction

Main Program
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USB Host
Controller

Hardware

Device
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8.1.2 Features

The following features are provided:

e The command block specification and protocol implementation used by the connected
device will be automatically detected.
e It is independent of the file system. An interface to emfFile is provided.

8.1.3 Requirements

To use the MSD class driver to perform file and directory operations, a file system (typically
emfFile) is required.

8.1.4 Example code

Example code which is provided in the file USBH MSD Start.c. The example shows the
capacity of the connected device, shows files in the root directory and creates and writes
to a file.

8.1.5 Supported Protocols

The following table contains an overview about the implemented command protocols.

Command block

e Implementation Related documents
specification

Mass Storage Class Specification
Overview Revision 1.2., SCSI-2
Specification September 1993
Rev.10 (X3T9.2 Project 275D)

All necessary commands
for accessing flash de-
vices.

SCSI transparent com-
mand set

The following table contains an overview about the implemented transport protocols.

Protocol implementation Implementation Related documents

Universal Serial Bus Mass Stor-
age Class Bulk-Only Transport
Rev.1.0.

All commands imple-

Bulk-Only transport mented
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8.2 API Functions

This chapter describes the emUSB-Host MSD API functions.

Function

Description

USBH_MSD_Exi t ()

Releases all resources, closes all handles
to the USB bus driver and un-register all
notification functions.

USBH_MSD_Get St at us( )

Checks the Status of a device.

USBH_MSD_Get Uni t s()

Returns available units for a device.

USBH MSD_Get Uni t I nfo()

Returns basic information about the logical
unit (LUN).

USBH MSD_Cet Port | nfo()

Retrieves the port information about a USB
MSC device using a unit ID.

USBH_MBD_I ni t ()

Initializes the USB Mass Storage Class Dri-
ver.

USBH MSD_ReadSect or s()

Reads sectors from a USB Mass Storage
device.

USBH MSD WiteSectors()

Writes sectors to a USB Mass Storage de-
vice.

USBH _MSD_UseAheadCache()

Enables the read-ahead-cache functionali-
ty.

USBH _MSD_Set AheadBuf f er ()

Sets a user provided buffer for the read-
ahead-cache functionality.
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8.2.1 USBH_MSD_Exit()

Description

Releases all resources, closes all handles to the USB bus driver and un-register all notifi-
cation functions. Has to be called if the application is closed before the USBH_Exi t is called.

Prototype
voi d USBH_MSD Exit(void);
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8.2.2 USBH_MSD_ GetStatus()

Description

Checks the Status of a device. Therefore it performs a “Test Uni t Ready” command to test
if the device is still connected and if a logical unit is assigned.

Prototype
USBH_STATUS USBH_MSD_Get St at us(U8 Unit);
Parameters
Parameter Description
Uni t 0-based Unit Id. See USBH MSD Get Units().

Return value

= USBH_STATUS_ SUCCESS Device is ready for operation.
# USBH_STATUS_SUCCESS An error occurred.
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8.2.3 USBH_MSD_GetUnits()

Description

Returns available units for a device.

Prototype

USBH_STATUS USBH_MsD_Get Uni t s( U8 Devl ndex,
U32 * pUnit Mask) ;

Parameters
Parameter Description

Devl ndex Index of the MSD device returned by USB-

H_MSD_LUN_NOTI FI CATI ON_FUNC.
: Pointer to a U32 variable which will receive the LUN

pUni t Mask
mask.

Return value

= USBH_STATUS SUCCESS Device is ready for operation.

# USBH_STATUS_SUCCESS An error occurred.

Additional information

The mask corresponds to the unit IDs. The device has unit ID n, if bit n of the mask is set.
E.g. a mask of 0x0000000C means unit ID 2 and unit ID 3 are available for the device.
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8.2.4 USBH_MSD_GetUnitinfo()

Description

Returns basic information about the logical unit (LUN).

Prototype
USBH_STATUS USBH_MSD_Get Uni t | nf o( U8 Unit,
USBH_MSD_UNI T_I NFO * pl nf o) ;

Parameters

Parameter Description
Uni t 0-based Unit Id. See USBH MSD Get Units().

Pointer to a caller provided structure of type USB-
pl nfo H_MSD_UNI T_I NFO. It receives the information about the LUN
in case of success.

Return value

= USBH_STATUS SUCCESS Device is ready for operation.
# USBH_STATUS_SUCCESS An error occurred.
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8.2.5 USBH_MSD GetPortInfo()

Description

Retrieves the port information about a USB MSC device using a unit ID.

Prototype
USBH_STATUS USBH_MBD_Get Port | nf o( U8 Unit,
USBH_PORT_I NFO * pPort | nfo);
Parameters
Parameter Description
Uni t 0-based Unit Id. See USBH MSD Get Units().
Pointer to a caller provided structure of type USB-
pPortlnfo H PORT _I NFO. It receives the information about the LUN in
case of success.

Return value

= USBH_STATUS SUCCESS Success, pPort | nf o contains valid port information.
# USBH_STATUS_SUCCESS An error occurred.
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8.2.6 USBH_MSD_Init()

Description

Initializes the USB Mass Storage Class Driver.

Prototype
int USBH_MSD_I ni t (USBH_MSD_LUN_NOTI FI CATI ON_FUNC * pfLunNoti fi cati on,
voi d * pContext);
Parameters
Parameter Description

Pointer to a function that shall be called when a new device
pf LunNoti fication notification is received. The function is called when a device
is attached and ready or when it is removed.

pCont ext Pointer to a context that should be passed to pf LunNoti fi -

cation.
Return value
1 Success.
0 Initialization failed.

Additional information

Performs basic initialization of the library. Has to be called before any other library function
is called.

Example:

/*********************************************************************

_cbOnAddRenoveDevi ce

Function description
Cal | back, called when a device is added or renpved.
Call in the context of the USBH Task.
The functionality in this routine should not bl ock!

E I I S T

~

static void _cbOnAddRenoveDevi ce(void * pContext, U8 Devlndex, USBH MSD EVENT Event) {
switch (Event) {
case USBH _MsD_EVENT_ADD:
USBH Logf _Application("**** Device added\n");

_MSDReady = 1;
_Current Devl ndex = Devl ndex;
br eak;

case USBH MsD_EVENT_REMOVE:
USBH _Logf _Application("**** Device renmoved\n");

_MSDReady = 0;
_Current Devl ndex = Oxff;
br eak;

default: /* USBH MSD EVENT_ERROR */
USBH Logf _Application("**** Device error\n");
br eak;
}
}

< >

USBH_MSD | nit (_cbOnAddRenoveDevi ce, NULL);
<...>
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8.2.7 USBH_MSD _ ReadSectors()

Description

Reads sectors from a USB Mass Storage device. To read file and folders use the file system
functions. This function allows to read sectors raw.

Prototype

USBH_STATUS USBH _MSD_ReadSect or s( U8 Unit,
u32 Sect or Addr ess,
u32 Numect or s,
Us * pBuffer);

Parameters

Parameter Description
Uni t 0-based Unit Id. See USBH MSD Get Units().

Index of the first sector to read. The first sector has the in-
Sect or Addr ess

dex 0.
NunBect or s Number of sectors to read.
pBuf f er Pointer to a caller allocated buffer.
Return value
= USBH_STATUS SUCCESS Sectors successfully read.
#+ USBH_STATUS_ SUCCESS An error occurred.

emUSB-Host User Guide & Reference Manual © 2010-2023 SEGGER Microcontroller GmbH



217 CHAPTER 8 API Functions

8.2.8 USBH_MSD WriteSectors()

Description

Writes sectors to a USB Mass Storage device. To write files and folders use the file system
functions. This function allows to write sectors raw.

Prototype
USBH_STATUS USBH MSD Wit eSect ors( us Unit,
u32 Sect or Addr ess,
u32 NunmBect or s,
const U8 * pBuffer);
Parameters
Parameter Description
Uni t 0-based Unit Id. See USBH MSD Get Units().

Index of the first sector to write. The first sector has the in-
Sect or Addr ess

dex 0.
NunBect or s Number of sectors to write.
pBuf f er Pointer to the data.
Return value
= USBH_STATUS SUCCESS Sectors successfully written.
#+ USBH_STATUS_ SUCCESS An error occurred.
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8.2.9 USBH _MSD UseAheadCache()

Description

Enables the read-ahead-cache functionality.

API Functions

Prototype
voi d USBH_MSD_UseAheadCache(int OnOff);
Parameters
Parameter Description
OnOr f 1 :on, O - off.

Additional information

The read-ahead-cache is a functionality which makes sure that read accesses to an MSD will
always read a minimal amount of sectors (normally at least four). The rest of the sectors
which have not been requested directly will be stored in a cache and subsequent reads will
be supplied with data from the cache instead of the actual device.

This functionality is mainly used as a workaround for certain MSD devices which crash when
single sectors are being read directly from the device too often. Enabling the cache will
cause a slight drop in performance, but will make sure that all MSD devices which are
affected by the aforementioned issue do not crash. Unless USBH MSD_Set AheadBuf f er ()
was used before calling this function with a “"1” as parameter the function will try to allocate
a buffer for eight sectors (4096 bytes) from the emUSB-Host memory pool.
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8.2.10 USBH_MSD_SetAheadBuffer()

Description

Sets a user provided buffer for the read-ahead-cache functionality.

Prototype
voi d USBH_MsSD_Set AheadBuf f er (const USBH_MsSD_AHEAD BUFFER * pAheadBuf);
Parameters
Parameter Description
Pointer to a USBH_MSD_AHEAD BUFFER structure which holds
pAheadBuf - .
the buffer information.

Additional information

This function has to be called before enabling the read-ahead-cache with USBH _MSD Use-
AheadCache() . The buffer should have space for at least four sectors (2048 bytes), but
eight sectors (4096 bytes) are suggested for better performance. The buffer size must be
a multiple of 512.
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8.3 Data Structures

This chapter describes the used emUSB-Host MSD API structures.

Function Description
USBH MSD_UNI T_I NFO Contains logical unit information.

Structure describing the read-ahead-cache

USBH MsSD AHEAD BUFFER
- = - buffer.
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8.3.1 USBH_MSD_UNIT_INFO

Description

Contains logical unit information.

Type definition

typedef struct {
u32 Tot al Sect ors;
Ul6 Byt esPer Sect or;
i nt W iteProtectFlag;
Ul6 Vendor | d;
Ul6 Product 1 d;
char acVendor Nane[];
char acProduct Name[];
char acRevision[];

} USBH_MSD_UNI T_I NFO,

Structure members

Member Description
Tot al Sect ors Contains the number of total sectors available on the LUN.
Byt esPer Sect or Contains the number of bytes per sector.
WiteProtectFl ag Nonzero if the device is write protected.
Vendor | d USB Vendor ID.
Product | d USB Product ID.
acVendor Name LUN’s vendor identification string.
acPr oduct Nane LUN’s product identification string.
acRevi si on LUN’s revision string.
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8.3.2 USBH_MSD_AHEAD_BUFFER

Description

Structure describing the read-ahead-cache buffer.
Type definition
typedef struct {

ug * pBuffer;

U32 Size;
} USBH_MSD_AHEAD BUFFER;

Structure members

Member Description
pBuf f er Pointer to a buffer.
Si ze Si ze of the buffer in bytes.
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8.4 Function Types

This chapter describes the used emUSB-Host MSD API function types.

Type Description

This callback function is called when a logi-

USBH_MBD_LUN_NOTI FI CATI ON_FUNC cal unit is either added or removed.
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8.4.1 USBH_MSD_LUN_NOTIFICATION_FUNC

Description

This callback function is called when a logical unit is either added or removed. To get detailed
information USBH_MSD_Get St at us() has to be called. The LUN indexes must be used to get
access to a specified unit of the device.

Type definition

typedef void USBH_MSD _LUN_NOTI FI CATI ON_FUNC( voi d * pCont ext,

Parameters

us Devl ndex,
USBH_MSD_EVENT Event);

Parameter

Description

pCont ext

Pointer to a context that was set by the user when the USB-
H MSD I nit() was called.

Devl ndex

Zero based index of the device that was attached or re-
moved.

Event

Gives information about the event that has occurred. The

following events are currently available:

e USBH MSD EVENT _ADD A device was attached.

e USBH MSD EVENT REMOVE A device was removed.

e USBH MSD EVENT ERROR A new device could not be added
because of errors.
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MTP Device Driver (Add-On)

This chapter describes the optional emUSB-Host add-on "MTP device driver”. It allows com-
munication with MTP USB devices.
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9.1 Introduction

The MTP driver software component of emUSB-Host allows communication with MTP de-
vices such as Android or Windows smartphones, media players, cameras and so on. A file
system is not required to use emUSB-Host MTP. This chapter provides an explanation of the
functions available to application developers via the MTP driver software. All the functions
and data types of this add-on are prefixed with the "USBH_MIP_" text.

9.1.1 Overview

An MTP device connected to the emUSB-Host is automatically configured and added to an
internal list. If the MTP module has been registered, it is notified via a callback when an
MTP device has been added or removed. The driver then can notify the application program
when a callback function has been registered via USBH _MIP_Regi st er Noti fi cation(). In
order to communicate with such a device, the application has to call USBH_MIP_Qpen(),
passing the device index. MTP devices are identified by an index. The first connected device
gets assigned the index 0, the second index 1, and so on.

9.1.2 Features

The following features are provided:
e Compatibility with different MTP devices.

9.1.3 Example code

An example application which demonstrates the API is provided in the USBH MIP_Start. c
file.
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9.2 API Functions

This chapter describes the emUSB-Host MTP driver API functions.

Function Description

Initializes and registers the MTP device dri-
ver with emUSB-Host.

Unregisters and de-initializes the MTP de-
vice driver from emUSB-Host.

USBH_MTP_I ni t ()

USBH_MTIP_Exi t ()

Sets a callback in order to be notified

USBH_MTP_Regi st er Noti fi cati on() when a device is added or removed.

USBH _MIP_Qpen() Opens a device using the given index.

USBH _MIP_Cl ose() Closes a handle to an opened device.

Retrieves basic information about the MTP

USBH_MIP_Get Devi cel nf o() device

Retrieves the number of storages the de-

USBH_MTIP_Get Nuntt or ages() vice has

Executes the MTP reset command on the

USBH _MIP_Reset () device

Sets timeouts for read and write transac-

USBH_MTP_Set Ti meout s() tions for a device.

Returns the error code for the last execut-

USBH_MTP_Get Last Er r or Code( ) ed operation

Retrieves information about a storage on

USBH MIP_GCet St or agel nf o() the device

Formats (deletes all data!) on a device

USBH_MTIP_For mat () storage

Retrieves the number of objects inside a

USBH_MTP_Get Nuntbj ect s() single directory.

USBH_MTP_Get Chj ect Li st () Retrieves a list of object IDs from a direc-

tory.
USBH MIP_Get Obj ect I nf o() E?itcrigg/;a;cg‘ne Objectinfo dataset for a spe-
USBH _MIP_Cr eat eObj ect () Writes a new object onto the device.
USBH MIP_Del et eObj ect () Deletes an object from the device.
USBH_MIP_Renane(bj ect () Changes the name of an object.
USBH MIP_ReadFi | e() Reads a file from the device.

Retrieves the description of a MTP property

USBH MIP_Cet Devi cePr opDesc() from the device

Retrieves the value of a property of a spe-

USBH_MIP_Get Devi cePr opVal ue() cific Device

Retrieves a list of supported properties for

USBH_MIP_Get Obj ect PropsSupported() a given object format.

Retrieves information about an MTP object

USBH_MTP_Get Qoj ect PropDesc() property used by the device.

Retrieves the value of a property of a spe-

USBH _MIP_Get Obj ect PropVal ue() cific object

Sets the property of an object to the speci-

USBH_MTP_Set Qbj ect Proper t y() fied value

Determines whether the device is locked

USBH_MTP_CheckLock() by a pin/password/etc.
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Function Description
USBH_MTP_Set Event Cal | back() Sets a callback for MTP events, e.g.
USBH_MrP_Conf i gEvent Support () Turns MTP event support on or off.
Returns the event support configuration,
USBH MIP_Get Event Support () see USBH _MTP_Conf i gEvent Support () for
details.
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9.2.1 USBH_MTP_Init()

Description

Initializes and registers the MTP device driver with emUSB-Host.

Prototype
USBH_STATUS USBH_MTP_I ni t (voi d);
Return value

USBH_STATUS_ SUCCESS Success.
USBH_STATUS_ MEMORY Can not init MTP module, out of memory.
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9.2.2 USBH_MTP_EXxit()

Description

Unregisters and de-initializes the MTP device driver from emUSB-Host.

Prototype

voi d USBH_MTP_Exi t (voi d);

Additional information

This function will release resources that were used by this device driver. It has to be called
if the application is closed. This has to be called before USBH Exit () is called. No more
functions of this module may be called after calling USBH MIP_Exi t () . The only exception
is USBH_MTP_I ni t (), which would in turn re-init the module and allow further calls.
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9.2.3 USBH_MTP_RegisterNotification()

Description

Sets a callback in order to be notified when a device is added or removed.

Prototype
voi d USBH MIP_Regi sterNoti fi cati on( USBH_NOTI FI CATI ON_FUNC * pf Noti fi cati on,
voi d * pContext);
Parameters
Parameter Description

Pointer to a function the stack should call when a device is
connected or disconnected.

Pointer to a user context that should be passed to the call-
back function.

pf Notification

pCont ext

Additional information

Only one notification function can be set for all devices. To unregister, call this function with
the pf Noti fi cati on parameter set to NULL.
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9.2.4 USBH_MTP_Open()

Description

Opens a device using the given index.

Prototype

USBH_MIP_DEVI CE_HANDLE USBH _MTP_Qpen(U8 | ndex) ;

Parameters

Parameter Description

I ndex of the device that should be opened. In general this

| ndex means: the first connected device is 0, second device is 1
etc.

Return value

=0 Handle to the device

=0 Device not available or removed.
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9.2.5 USBH_MTP_Close()

Description

Closes a handle to an opened device.

Prototype
USBH_STATUS USBH_MTP_O ose( USBH_MTP_DEVI CE_HANDLE hDevi ce) ;
Parameters

Parameter Description
hDevi ce Handle to the opened device.

Return value

= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.
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9.2.6 USBH_MTP_GetDevicelnfo()

Description

Retrieves basic information about the MTP device.

Prototype

USBH_STATUS USBH_MTP_Get Devi cel nf o( USBH_MTP_DEVI CE_ HANDLE  hDevi ce,
USBH_MTP_DEVI CE_INFO  * pDevlnfo);

Parameters
Parameter Description
hDevi ce Handle to the opened device.
Devl nf o Pointer to a USBH_MIP_DEVI CE | NFO structure where the
P information related to the device will be stored.

Return value

= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.

emUSB-Host User Guide & Reference Manual © 2010-2023 SEGGER Microcontroller GmbH



235 CHAPTER 9 API Functions

9.2.7 USBH_MTP_GetNumStorages()

Description

Retrieves the number of storages the device has.

Prototype
USBH_STATUS USBH_MTIP_Get Nuntt or ages( USBH_MTP_DEVI CE_HANDLE hDevi ce,
us * pNunft or ages) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.

Pointer to a variable where the number of storages re-

PRUnSt or ages ported by the device will be stored.

Return value

= USBH_STATUS_ SUCCESS Successful.
# USBH_STATUS_ SUCCESS An error occurred.
Additional information

This function may return zero storages when the device is locked. Unfortunately this is not
always the case and can not be used as a criteria to check whether a device is locked (e.g.
Windows Phones will return the correct number of storages even if they are locked.)

See USBH MIP_CheckLock() for further information.
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9.2.8 USBH_MTP_Reset()

Description

Executes the MTP reset command on the device. This command sets the device in the
default state. “"Default state” can mean different things for different manufacturers. This
MTP command is rarely supported by devices. This command will close all sessions on the
device side. Therefore the host application should call USBH_MIP_Cl ose() after a successful
call to this function.

Prototype
USBH_STATUS USBH_MTP_Reset (USBH_MTP_DEVI CE_HANDLE hDevi ce) ;
Parameters

Parameter Description
hDevi ce Handle to the opened device.

Return value

= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.
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9.2.9 USBH MTP_SetTimeouts()

Description

Sets timeouts for read and write transactions for a device. The timeouts are valid for single
transactions, not for whole API calls.

Prototype
USBH_STATUS USBH_MTP_Set Ti neout s( USBH_MIP_DEVI CE_HANDLE hDevi ce,
u32 ReadTi neout ,
u32 WiteTimeout);
Parameters
Parameter Description
hDevi ce Handle to the opened device.
ReadTi nmeout Timeout for all transactions which read from the device.
W iteTi meout Timeout for all transactions which write to the device.
Return value
= USBH_STATUS SUCCESS Successful.
#+ USBH_STATUS SUCCESS An error occurred.

Additional information

It is advised to set the timeouts to at least 10 seconds, as this is the time many Android
devices may require to respond to certain commands.
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9.2.10 USBH_MTP_GetLastErrorCode()

Description

Returns the error code for the last executed operation.

Prototype
Ul6 USBH MTP_GCet Last Er r or Code( USBH_MIP_DEVI CE_HANDLE hDevi ce);
Parameters

Parameter Description
hDevi ce Handle to the opened device.

Return value

=0 Last operation completed without an error code.
0 Error code. See USBH _MIP_RESPONSE CCDES for a list of MTP error codes.
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9.2.11 USBH_MTP_GetStoragelnfo()

Description

Retrieves information about a storage on the device.

Prototype

USBH_STATUS USBH_MrIP_Cet St or agel nf o( USBH_MIP_DEVI CE_HANDLE  hDevi ce,
us St or agel ndex,

USBH_MIP_STORAGE_I NFO * pStoragel nfo);

Parameters
Parameter Description
hDevi ce Handle to the opened device.
Zero-based index of the storage, see USBH _MIP_Get Nunt-
St or agel ndex
torages().

Pointer to a USBH_MI'P_STORAGE_I| NFO structure to store

pStoragel nf o information related to the storage.

Return value

= USBH_STATUS SUCCESS Successful.
#+ USBH_STATUS SUCCESS An error occurred.
Notes

This operation is always supported by MTP devices.

emUSB-Host User Guide & Reference Manual © 2010-2023 SEGGER Microcontroller GmbH



240 CHAPTER 9 API Functions

9.2.12 USBH_MTP_Format()

Description

Formats (deletes all data!) on a device storage.

Prototype
USBH_STATUS USBH_MTP_For mat ( USBH_MTP_DEVI CE_HANDLE hDevi ce,
us St or agel ndex) ;
Parameters
Parameter Description

hDevi ce Handle to the opened device.

Zero-based index of the storage, see USBH _MIP_Get Nunt-
St or agel ndex

torages().
Return value
= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.
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9.2.13 USBH_MTP_GetNumObjects()

Description

Retrieves the number of objects inside a single directory.

Prototype
USBH_STATUS USBH_MTP_Get NumObj ect s( USBH_MIP_DEVI CE_HANDLE  hDevi ce,
ug St or agel ndex,
U322 Di r Obj ect | D,
u32 * pNuntbj ect s) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.
Zero-based index of the storage, see USBH _MIP_Get Nunt-
St or agel ndex
torages().
DirQojectlD Object ID for the directory.
. Pointer to a variable where the number of objects inside
pNunCbj ect s . X
the directory will be stored.

Return value

= USBH_STATUS_ SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.
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9.2.14 USBH_MTP_GetObjectList()
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Description

Retrieves a list of object IDs from a directory. The number of objects inside a directory can
be found out beforehand by using USBH _MIP_Get Nuntbj ect s.

Prototype

USBH_STATUS USBH_MTP_Get Obj ect Li st (USBH_MIP_DEVI CE_HANDLE  hDevi ce,
ug St or agel ndex,
U322 Di r Obj ect | D,
USBH_MTP_OBJECT * pBuffer,
u32 * pNuntbj ect s) ;

Parameters

Parameter Description
hDevi ce Handle to the opened device.

St or agel ndex

Zero-based index of the storage, see USBH _MIP_Get Nunt-
torages().

Di r Obj ectI D Object ID for the directory.
pBuf f er Pointer to an array of USBH_MI'P_OBJECT structures.
The application should specify the size of the buffer
in USBH_MIP_OBJECT units. The MTP module will read object
. IDs up to the specified value. If there are less objects in the
pNumbj ect s

folder the number of objects read will be stored in this vari-
able. If there are more objects in the folder than specified
the data for the surplus objects is discarded by the module.

Return value

= USBH_STATUS_SUCCESS
# USBH_STATUS_SUCCESS

Example

static USBH MIP_OBJECT _

<,..>
Status =
if (Status ==

USBH_MIP_Get NunObj ect s( hDevi ce,
USBH_STATUS_SUCCESS) {

Successful.
An error occurred.

aCbj Buffer[10];

St or agel ndex, DirObjectl D,

USBH Logf Application("Found %l objects in directory Ox%.8X \n",

NumObj ects =
I

/!l Retrieve a list of object

/1l
Status =

if (Status ==
<...>

} else {
<...>

} else {
<...>
}

USBH_M N( Nuntbj ectsDir,

NumObj ectsDir, DirChjectID);

NunCbj ect sFree);

IDs fromthe root directory.

USBH_MIP_Get Obj ect Li st (hDevi ce,

St or agel ndex,
Di r Obj ect | D,
_a(oj Buf fer,
&Nunbj ect s) ;

USBH_STATUS_SUCCESS) {

API Functions

&Nunmbj ectsDir);

© 2010-2023 SEGGER Microcontroller GmbH



243 CHAPTER 9 API Functions

9.2.15 USBH_MTP_GetObjectInfo()

Description

Retrieves the ObjectInfo dataset for a specific object.

Prototype

USBH_STATUS USBH_MTP_Get Obj ect | nf o( USBH_MIP_DEVI CE_HANDLE  hDevi ce,
u32 oj ect | D,
USBH_MTP_OBJECT INFO * pQbjInfo);

Parameters
Parameter Description
hDevi ce Handle to the opened device.
oj ectI D Object ID to retrieve information for.
. Pointer to a USBH_MIP_OBJECT | NFO structure where the
pOoj I nfo ;
data will be stored.

Return value

= USBH_STATUS SUCCESS Successful.
#+ USBH_STATUS SUCCESS An error occurred.
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9.2.16 USBH_MTP_CreateObject()

Description

Writes a new object onto the device. MTP does not allow files to be written in chunks,
therefore a callback mechanism is implemented to allow the embedded host to write files of
any size onto the MTP device. As soon as the contents of the first buffer have been written or
the file has been completely written onto the device - the registered callback is called. Inside
the callback the user can either put new data into the previously used buffer or change the
buffer by modifying the pNext Buf f er parameter inside the USBH _SEND DATA FUNC callback.
Using two (or more) buffers and switching between them has the advantage that the MTP
module can write continuously to the device.

Prototype

USBH_STATUS USBH _MIP_Cr eat eCbj ect (USBH_MIP_DEVI CE_HANDLE  hDevi ce,
us St or agel ndex,
USBH_MIP_CREATE INFO * plnfo);

Parameters
Parameter Description
hDevi ce Handle to the opened device.
Zero-based index of the storage, see USBH _MIP_Get Nunt-
St or agel ndex
torages().

pl nf o Pointer to a USBH_MIP_CREATE | NFO structure where

parameters for the new object are stored.

Return value

= USBH_STATUS SUCCESS Successful. On success the member ObjectID of the USB-
H MIP_CREATE_| NFO will contain the new object ID pro-
vided by the device.

#+ USBH_STATUS SUCCESS An error occurred.

Example

static U3 _acBuf Wite[1024*64];
const Ul6 _sFileNanmg[] = L"SEGGER. txt";
U32 FileSize = 1024 * 1024,

/*********************************************************************

_SendDat a

Function description
In this sanple application the file data is sinply generated
through a nmenset, in a real application data can for exanple
be read fromthe host's file system

L I S T

~

static void _SendData(void * pUserContext,
U32 NunByt esSent Tot al ,
U32 * pNunByt esToSend,
void ** pNextBuffer) {
U32 NunByt esToSend;
int r;

NunByt esToSend = *(U32*) &User Cont ext - NunByt esSent Tot al ;
NumByt esToSend = USBH_M N(si zeof (_acBuf Wite), NunBytesToSend);
i f (NunBytesToSend) ({
USBH_MEMSET( _acBuf Wite, OxA5, NumBytesToSend);
}
}
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<,..>
USBH_MTP_CREATE_| NFO Cr eat el

Creat el nfo. Fi | eNaneSi ze =
Cr eat el nf o. sFi | eNane

Creat el nfo. Obj ect Si ze
Creat el nfo. Parent Obj ectI D

Creat el nf o. pf Get Dat a
Creat el nf 0. pUser Buf

Cr eat el nfo. User Buf Si ze
Creat el nfo. i sFol der
Creat el nf 0. pUser Cont ext

Status = USBH _MIP_CreateOhj e
<...>

emUSB-Host User Guide & Reference Manual

CHAPTER 9

nf o;
strlen(_sFil eNane) + 1;

_sFi | eNane;
Fil eSi ze;
oj ect I D

_SendDat a;
_acBufWite;

si zeof (_acBuf Wite);
FALSE;
(void*)Fil eSi ze;

/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1

ct (hDevi ce, Storagel ndex,

API Functions

File nane |length

+ termnating character
File nane Uni code string
Size of the file in bytes
bj ect I D of the parent
f ol der

Cal | back function

User buffer containing
the data

Si ze of the user buffer
Not a fol der

User context is passed
to the call back

&Cr eat el nf o) ;
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9.2.17 USBH_MTP_DeleteObject()

Description

Deletes an object from the device.

Prototype
USBH_STATUS USBH_MTP_Del et eObj ect (USBH_MIP_DEVI CE_HANDLE hDevi ce,
u32 Qoj ectI D);
Parameters
Parameter Description
hDevi ce Handle to the opened device.
oj ectI D Object ID to be deleted.
Return value
= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.
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9.2.18 USBH_MTP_RenameObject()

Description

Changes the name of an object.

Prototype

USBH_STATUS USBH_MTIP_Renanebj ect ( USBH_MI'P_DEVI CE_HANDLE hDevi ce,
u32 Obj ect | D,

const Ul6 * sNewNane,

u32 NumChar s) ;

Parameters

Parameter Description

hDevi ce Handle to the opened device.

oj ectI D Object ID to retrieve the property from.

sNewNane Pointer to a Unicode string containing the new file name.

NuntChar s Length of the new file name in U16 units.

Return value

= USBH_STATUS_SUCCESS
# USBH_STATUS_SUCCESS

Successful.
An error occurred.
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9.2.19 USBH_MTP_ReadFile()

Description

Reads a file from the device. MTP does not allow files to be read in chunks, therefore a
callback mechanism is implemented to allow embedded devices with limited memory to
be able to read files of any size from an MTP device. The callback is called as soon as
the user provided buffer is full or the file has been completely read. In the callback the
user can either process the data in the user buffer or change the user buffer by writing
the pNext Buf f er parameter inside the USBH RECEI VE_DATA FUNC callback and process the
data in the first buffer in another task. The second method has the advantage that the
callback can return immediately and the MTP module can continue reading from the device.

emUSB-Host User Guide & Reference Manual

Prototype
USBH_STATUS USBH_MTP_ReadFi | e( USBH_MIP_DEVI CE_HANDLE  hDevi ce,
u32 oj ect 1 D,
USBH_RECE!| VE_DATA_FUNC * pf ReadDat a,
voi d * pUser Cont ext
us * pUser Buf,
u32 User Buf Si ze) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.
Obj ectI D Object ID of the file to read.
Pointer to a user-provided USBH RECEI VE_DATA FUNC call-
pf ReadDat a back function which will be called when the file is being re-

ceived.

pUser Cont ext

Pointer to a user context which is passed to the callback
function.

Pointer to a buffer where the data will be stored. This para-

pUser Buf meter can be NULL. In this case the callback is called directly
and a buffer has to be set from there.
User Buf Si ze Size of the user buffer.

Return value

= USBH_STATUS_SUCCESS
# USBH_STATUS_SUCCESS

Example

Successful.
An error occurred.

/*********************************************************************

_Recei veDat a

* X F

Functi on description

* This function is responsible for receiving the data provided by
* the USBH MIP_ReadFil e function.

*/

static void _ReceiveData(void * pUser Cont ext,

printf("Reading file Ox98. 8l X,

U32 NumByt esRenai ni ng,
U32 NunByt esl nBuf fer,
voi d ** pNextBuffer,

U32 * pNextBufferSize) {

readi ng chunk of %u still have to "

"read %u bytes for the current file.\n",
*(U32*) pUser Cont ext ,
NunByt esl nBuf f er,
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NunByt esRenai ni ng) ;
}

<...>

Status = USBH MIP_ReadFi | e(hDevice, // Handle to the device
hjectID, // Ohject IDto read
& ReceiveData, // Callback function
&bjectI D, // User context passed to the call back
_acReadBuf, // User buffer to use
si zeof (_acReadBuf)); // User buffer size
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9.2.20 USBH_MTP_GetDevicePropDesc()

Description

Retrieves the description of a MTP property from the device. The description includes the
size of a property, which is highly important as the same properties can have different sizes

on different devices.

Prototype
USBH_STATUS USBH_MTP_Get Devi cePr opDesc( USBH_MIP_DEVI CE_HANDLE hDevi ce,
ule6 Devi cePr opCode,
USBH_MTP_DEVI CE_PROP_DESC * pDesc);
Parameters
Parameter Description
hDevi ce Handle to the opened device.

Devi cePr opCode

Device property code, see USBH _MIP_DEVI CE_PROPERTI ES.

pDesc

Pointer to a USBH_MIP_DEVI CE_PROP_DESC structure where
the information should be saved.

Return value

= USBH_STATUS_SUCCESS
+ USBH_STATUS_SUCCESS

Successful.
An error occurred.
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9.2.21 USBH_MTP_GetDevicePropValue()

Description

Retrieves the value of a property of a specific Device. The property description has to be
retrieved via USBH MTP_GCet Devi cePr opDesc prior to calling this function.

Prototype
USBH_STATUS USBH_MTP_Get Devi cePr opVal ue
( USBH_MTP_DEVI CE_HANDLE hDevi ce,
const USBH MIP_DEVI CE_PROP_DESC * pDesc,
voi d * pDat a,
u32 Buf f er Si ze) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.
Pointer to a USBH_MIP_DEVI CE_PROP_DESC structure which
pDesc .
has the property size and code.
pDat a Pointer to a buffer where the value should be stored.
. Size of the buffer, if the value is longer than the size of the
Buf fer Si ze .
buffer the value will be truncated.

Return value

= USBH_STATUS_ SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.

emUSB-Host User Guide & Reference Manual © 2010-2023 SEGGER Microcontroller GmbH



252

CHAPTER 9 API Functions

9.2.22 USBH_MTP_GetObjectPropsSupported()

Description

Retrieves a list of supported properties for a given object format.

Prototype

USBH_STATUS USBH_MIP_Get Obj ect PropsSupported
(USBH_MTP_DEVI CE_HANDLE  hDevi ce,
u32 hj ect For mat Code,
uUl6 * pBuffer,
us2 * pNunPr ops) ;

Parameters

Parameter Description

hDevi ce Handle to the opened device.

MTP Format Code ID for the MTP property which should be
bj ect For mat Code queried. (See USBH_MTP_OBJECT_FORMAT for a list of valid
format codes).

Pointer to an array of U16 values, this array will receive

pBuffer the list of property codes.

The application should specify the size of the buffer in
U16 values. The MTP module will read property codes up to
the specified value. If there are less codes delivered by the
device the number of codes read will be stored in this vari-
able. If there are more codes delivered by device the surplus
codes are discarded by the module.

pNunPr ops

Return value

= USBH_STATUS_ SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.

Additional information

Unfortunately there is no way to ask the device how many properties a format has before
requesting the list or to request a partial list, therefore the buffer should be big enough
to contain all of them.
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9.2.23 USBH_MTP_GetObjectPropDesc()
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Description

Retrieves information about an MTP object property used by the device. This is especially
important because the application needs to know the data type (the size) of the property

before retrieving it.

Prototype

USBH_STATUS USBH_MTP_Get Obj ect PropDesc

( USBH_MTP_DEVI CE_HANDLE hDevi ce,
Ul6 hj ect Pr opCode,
u32 hj ect For mat Code,

USBH_MrP_OBJECT _PROP_DESC * pDesc)

Parameters
Parameter Description
hDevi ce Handle to the opened device.

oj ect PropCode

Object property code, see USBH MIP_OBJECT PROPERTI ES.

hj ect For mat Code

MTP Format Code ID for the MTP property which should be
queried. (See USBH_MTP_OBJECT_FORMAT for a list of valid
format codes).

pDesc

Pointer to a USBH_MIP_OBJECT_PROP_DESC structure
where the MTP property descriptor will be stored.

Return value

= USBH_STATUS_SUCCESS
# USBH_STATUS_SUCCESS

Example

Successful.
An error occurred.

/*********************************************************************

_Dat aTypeToByt es

Function description

E I B

/

Returns the nunber of bytes required for the given data type.

static unsigned _DataTypeToBytes(Ul6 DataType) ({

unsi gned NumnByt es;

switch (DataType) {

case USBH MIP_DATA TYPE I NTS:
case USBH MIP_DATA TYPE Ul NTS:

NunBytes = 1,
br eak;

case USBH MIP_DATA TYPE_ | NT16:
case USBH MIP_DATA TYPE_Ul NT16:

NunBytes = 2;
br eak;

case USBH MIP_DATA TYPE_ | NT32:
case USBH MIP_DATA TYPE_Ul NT32:

NunBytes = 4,
br eak;

case USBH MIP_DATA TYPE_ | NT64:
case USBH MIP_DATA TYPE_Ul NT64:

NunBytes = 8§;
br eak;

case USBH MIP_DATA TYPE STR

NunByt es = 256;
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br eak;
case USBH _MIP_DATA TYPE_ Ul NT128:
NunBytes = 16;

br eak;

defaul t:
NumBytes = 0;// Error, invalid data type.
br eak;

}

return NunBytes;

}

USBH_MIP_OBJECT _PROP_DESC nj Pr opDesc;
Us * pPropertyBuffer;

Il

/1 Check in which format the property

/| USBH_MIP_OBJECT PROP_STORAGE ID is stored.
Il

Status = USBH_MIP_Get Obj ect PropDesc( hDevi ce,

API Functions

USBH_MTP_OBJECT _PROP_STORAGE_| D,
USBH_MTP_OBJECT FORMAT UNDEFI NED,

&0bj Pr opDesc) ;

if (Status == USBH_STATUS_SUCCESS) {
/1

/1 Now that we know the format - nenory can be all ocated

/1 and the property can be retrieved.
Il

NunmByt es = _Dat aTypeToByt es( Obj PropDesc. Dat aType) ;

pPropertyBuffer = mall oc(NunBytes);
if (pPropertyBuffer) {

Status = USBH_MIP_Get Obj ect PropVal ue( hDevi ce,

Createl nfo. bjectl D,
&Obj PropDesc,
pPropertyBuffer,
NunByt es) ;

if (Status == USBH_STATUS SUCCESS) ({
<...do sonething with the value...>
} else {
<,..>
}
free(pPropertyBuffer);
} else {
<,..>
}

} else {

<...>

}

emUSB-Host User Guide & Reference Manual
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9.2.24 USBH_MTP_GetObjectPropValue()

emUSB-Host User Guide & Reference Manual

Description

Retrieves the value of a property of a specific object. The property description has to be
retrieved via USBH MTP_Get (bj ect PropDesc prior to calling this function.

Prototype
USBH_STATUS USBH_MTIP_Get Obj ect PropVal ue
( USBH_MTP_DEVI CE_HANDLE hDevi ce,
u32 oj ect | D,
const USBH _MIP_OBJECT_PROP_DESC * pDesc,
voi d * pDat a,
u32 Buf f er Si ze) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.
oj ectI D Object ID to retrieve the property from.
Pointer to a USBH_MIP_OBJECT PROP_DESC structure which
pDesc .
has the property size and code.
pDat a Pointer to a buffer where the value should be stored.
. Size of the buffer, if the value is longer than the size of the
Buf ferSi ze

buffer the value will be truncated.

Return value

= USBH_STATUS_SUCCESS
# USBH_STATUS_SUCCESS

Example

Successful.
An error occurred.

See USBH MIP_Get (bj ect PropDesc() .
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9.2.25 USBH_MTP_SetObjectProperty()

Description

Sets the property of an object to the specified value.

Prototype
USBH_STATUS USBH_MTP_Set Obj ect Propert y( USBH_MIP_DEVI CE_HANDLE hDevi ce,
u32 oj ect | D,
const USBH _MIP_OBJECT_PROP_DESC * pDesc,
const void * pDat a,
u32 NurmByt es) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.
oj ectI D Object ID to retrieve the property from.
Pointer to a USBH_MIP_OBJECT PROP_DESC structure which
pDesc should be retrieved earlier via USBH_MIP_Get Obj ect Pr opDe-
sc().
pDat a Pointer to a buffer where the new value is stored.
NunByt es Size of the value inside the buffer in bytes.
Return value
= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.

Example

USBH_MIP_OBJECT _PROP_DESC nj PropDesc;
const Ul6 _sNewDateCreated[] = L"20010101T011642.0-0700";

/1
/'l Change "Dat eCreat ed"
/1
oj PropDesc. PropertyCode = USBH MIP_OBJECT PROP_DATE_CREATED;
oj PropDesc. Dat aType = USBH _MIP_DATA TYPE_STR;
Status = USBH _MIP_Set Obj ect Property(hDevi ce,
Createl nfo. bj ect| D,
&Obj PropDesc,
(voi d *)_sNewbDat eCr eat ed,
si zeof (_sNewDat eCreat ed) ) ;
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9.2.26 USBH_MTP_CheckLock()

Description

Determines whether the device is locked by a pin/password/etc.

Prototype
USBH_STATUS USBH_MTP_CheckLock( USBH_MIP_DEVI CE_HANDLE hDevi ce);
Parameters

Parameter Description
hDevi ce Handle to the opened device.

Return value

USBH_STATUS_SUCCESS The device is not locked.
USBH_STATUS_ERROR The device is locked.
USBH_STATUS_BUSY The endpoint is busy with a different operation.

Any other value means the device is locked and reports the specific error through which
it was determined.

Additional information

Some devices (mainly Windows Phone) may re-enumerate when they are unlocked by the
user, which will cause this function to correctly report USBH_STATUS_DEVI CE_REMOVED. The
application should open a new handle to the device and call this function again.

On some devices (mainly Android) the storage count of the device (the value which you
get from USBH_MTP_Get Nuntt or ages() ) will be updated automatically when this function
is called and the user has unlocked the device (normally from zero to the real value).
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9.2.27 USBH_MTP_SetEventCallback()

Description
Sets a callback for MTP events, e.g. StoreAdded, ObjectAdded, etc.

Prototype

USBH_STATUS USBH_MIP_Set Event Cal | back( USBH_MTP_DEVI CE_HANDLE hDevi ce,
USBH_EVENT_CALLBACK * cbOnUser Event);

Parameters

Parameter Description
hDevi ce Handle to the opened device.

Pointer to a user provided function of type USBH_EVEN-

cbhOnUser Event T_CALLBACK.
Return value
= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.

Additional information

The callback should not block. See the description of USBH_EVENT_CALLBACK for additional
information.
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9.2.28 USBH_MTP_ConfigEventSupport()

Description

Turns MTP event support on or off. Should be called after USBH_MIP_I ni t () When turning
MTP support on or off only newly connected devices will be affected. Event support is off
by default.

Prototype
voi d USBH_MIP_Confi gEvent Support (U3 OnOf f ) ;
Parameters
Parameter Description
OnOr f Turn events on or off.

Additional information

Calling this function will not affect devices which are already open. To make sure open
devices are affected you have to close them (USBH MIP_d ose() ) and open them again
(USBH_MTP_QOpen() ). Some MTP devices do not behave as they should when re-opening a
session and refuse to communicate, in such a case it is advised to re-enumerate them.
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9.2.29 USBH_MTP_GetEventSupport()

Description
Returns the event support configuration, see USBH _MIP_Conf i gEvent Support () for details.

Prototype

U8 USBH_MIP_Get Event Support (voi d);

Return value

1 Event support enabled.
0 Event support disabled.
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CHAPTER 9 Data structures

This chapter describes the emUSB-Host HID API structures.

Structure

Description

USBH_MTP_DEVI CE_I NFO

Contains information about an MTP compatible de-
vice.

USBH_MTP_STORAGE_| NFO

Contains information about an MTP storage.

USBH_MTP_OBJECT

Contains basic information about an MTP object.

USBH_MTP_OBJECT_| NFO

Contains extended information about an M