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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.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



25 CHAPTER 1 Tasks and interrupt usage

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

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

Driver

EET OO

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 637.

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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void MainTask(void) {
HID EVENT HidEvent;
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£ system_LPC4Txac USBH Init();
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USBH_HID_Init();
USBH_HID_SetOnMouseStateChange (_OnMouseChange) ;
USBH_HID_SetOnKeyboardStateChange (_OnKeyboardChange) ;
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USBH_CDC.c
USBH_CDCh
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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
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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).

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



36 CHAPTER 3 Updating emUSB-Host

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 © 2010-2022 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

USBH_Set OnPort Event ()

Sets a callback to report port events to the
application.

Information about interfaces

USBH Creat el nterfacelLi st ()

Generates a list of available interfaces
matching a given criteria.

USBH_Dest royl nterfaceli st ()

Destroy a device list created by USBH _Cr e-
atel nterfacelLi st () and free the related
resources.

USBH Get I nterfacel d()

Returns the interface id for a specified in-
terface.

USBH Get I nterfacel nfo()

Obtain information about a specified inter-
face.

USBH Get I nterfaceSerial ()

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

USBH_Get | ADI nf o()

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

USB interface handling

USBH Cl osel nterface()

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

USBH_Get Cur r ent Conf i gur ati onDescri p-
tor()

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

USBH_Get Devi ceDescri ptor ()

Obsolete function, use USBH Get De-
vi ceDescriptorPtr().

USBH_Get Devi ceDescriptorPtr ()

Returns a pointer to the device descriptor
structure of the device containing the giv-
en interface.

USBH_Get Endpoi nt Descri ptor ()

Retrieves an endpoint descriptor of the de-
vice containing the given interface.

USBH Get I nterfaceDescri ptor ()

Retrieves the interface descriptor of the
given interface.

USBH Get I nt er f acel dByHandl e()

Get the interface ID for a given index.

USBH_Get Ser i al Nunber ()

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

USBH_ Get Seri al Nunber ASCI | ()

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

USBH Get Stri ngDescri ptor ASCl | ()

Retrieves a string from a string descriptor
from the device containing the given inter-
face.

USBH_Get St ri ngDescri ptor ()

Retrieves the raw string descriptor from
the device containing the given interface.

USBH_Get Speed()

Returns the operating speed of the device.

USBH Openl nterface()

Opens the specified interface.

USBH _Get Port I nfo()

Obtains information about a connected
USB device.

USBH_Subni t Ur b()

Submits an URB.

USBH | soDataCtr! ()

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

Notification
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Function

Description

USBH_Regi st er EnunError Notification()

Registers a notification for a port enumer-
ation error.

USBH Regi st er PnPNot i fi cation()

Registers a notification function for PnP
events.

USBH Rest art Enuntrror ()

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

USBH_Unr egi st er EnunError Not i fi ca-
tion()

Removes a registered notification for a
port enumeration error.

USBH _Unr egi st er PnPNot i fi cation()

Removes a previously registered notifica-
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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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.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



67

CHAPTER 5 Target API

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.
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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.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



75 CHAPTER 5 Target API

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.
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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

The USB stack retries each enumeration again until the default retry count is reached.
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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_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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Il

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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5.1.45 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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5.1.46 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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5.1.47 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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5.1.48 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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5.1.49 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.
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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;
ule Product | d;
ul6 bcdDevi ce;

bbb 656666

—

BH_| NTERFACE_| NFO,

Structure members

I nterface;
d ass;
Subd ass;
Pr ot ocol ;
signed int OpenCount ;
Excl usi veUsed;
BH_SPEED Speed;
Seri al Nunber Si ze;
NumConf i gur ati ons;
Current Configurati on;
HCI ndex;
Al ternateSetting;

Member

Description

I nterfaceld

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

Vendor I d The Vendor ID of the device.

Product I 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.

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 nterfaceSerial ().

NunmConf i gur ati ons

Number of different configuration of the device.
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Member Description

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

HCl ndex Index of the host controller the device is connected to.

Al ternateSetting The current alternate setting for this interface.

Current Confi guration
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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.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



113 CHAPTER 5 Data structures

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_| 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;

Enumeration constants

Constant Description
USBH_STATUS SUCCESS Operation successfully completed.
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Constant

Description

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_ERROR

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_FRAME_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.

USBH_STATUS_CANCELED

The operation was canceled by user request.

USBH_STATUS_HC_STOPPED

Host controller stopped.
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Constant

Description

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_| 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_| 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_| SO_DI SABLED

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

USBH_STATUS_LENGTH

The operation detected a length error.

USBH_STATUS_COVMAND_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-
coL

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_MENMORY

Memory could not been allocated.

USBH_STATUS_RESOURCES

Not enough resources (e.g endpoints, events, han-
dles, ...)
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Chapter 6

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.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



141 CHAPTER 6 Introduction

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.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



151 CHAPTER 6

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.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



155

CHAPTER 6

API Functions

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).
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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.

© 2010-2022 SEGGER Microcontroller GmbH



173

CHAPTER 6

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 ().

emUSB-Host User Guide & Reference Manual
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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.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



179 CHAPTER 6 Function Types

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
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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.
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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.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



195 CHAPTER 7 API Functions

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.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



201

CHAPTER 7

API Functions

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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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:
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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.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



211 CHAPTER 8 API Functions

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.
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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 Vendor identification string.
acPr oduct Nane Product identification string.
acRevi si on 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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Chapter 9
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.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



232 CHAPTER 9 API Functions

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.
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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.
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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.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



240 CHAPTER 9 API Functions

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);
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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);
}
}

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



244

<,..>
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
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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.
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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 {

<...>

}
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9.2.24 USBH_MTP_GetObjectPropValue()
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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 MTP ob-
ject.

USBH_MTP_CREATE_I NFO

Contains information needed to create a new MTP
object.

USBH_MTP_OBJECT_PROP_DESC

Contains information about the data-type and ac-
cessibility of an object property.

emUSB-Host User Guide & Reference Manual
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9.3.1 USBH_MTP_DEVICE_INFO

Description

Contains information about an MTP compatible device.

Type definition

typedef struct {

ul6 Vendor | d;
ul6 Product | d;
us acSerial No[];

USBH_SPEED Speed;

const Ul6 * sManufacturer;

const Ul6 * shbdel;

const Ul6 * sDevi ceVersion;

const Ul6 * sSeri al Number;
} USBH_MIP_DEVI CE_I NFG,

Structure members

Member Description
Vendor | d Vendor identification number.
Product I d Product identification number.
acSeri al No Serial number string.
Speed The USB speed of the device, see USBH_SPEED.
sManuf act ur er Pointer to a Unicode string "manufacturer”.
shbdel Pointer to a Unicode string "model”.
sDevi ceVer si on Pointer to a Unicode string “device version”.
sSeri al Nunmber Pointer to a Unicode string “serial number”.
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9.3.2 USBH_MTP_STORAGE_INFO

Description

Contains information about an MTP storage.

Type definition

typedef struct {
Ul6 StorageType;
Ul6 Fil esystenType;
Ul6 AccessCapability;
us MaxCapacity[];
us FreeSpacel nBytes[];
U32 FreeSpacel nl mages;
Ul6 sStorageDescription[];
Ul6é sVol uneLabel [];
} USBH_MIP_STORACE_I NFO

Structure members

Member Description

0x0000 Undefined
0x0001 Fixed ROM
0x0002 Removable ROM
St or ageType 0x0003 Fixed RAM
0x0004 Removable RAM
Note: This value is often unreliable as many devices return
0x0003 for everything.

0x0000 Undefined

0x0001 Generic flat

0x0002 Generic hierarchical
0x0003 DCF

0x0000 Read-write
AccessCapability 0x0001 Read-only without object deletion
0x0002 Read-only with object deletion

An U64 little-endian value which designates the maximum
capacity of the storage in bytes. The value is declared as an
MaxCapaci ty array of U8, you will have to cast it into a U64 in your appli-
cation. If the storage is read-only, this field is optional and
may contain zero.

Fi | esyst emlype

An U64 little-endian value which designates the free space
on the storage in bytes. The value is declared as an array of

Fr eeSpacel nByt es U8, you will have to cast it into a U64 in your application. If
the storage is read-only, this field is optional and may con-
tain zero.

Value describing the number of images which could still be
Fr eeSpacel nl nages fit into the storage. This is a PTP relevant value, for MTP it is
normally zero or OxFFFFFFFF.

sSt or ageDescri ption Unicode string describing the storage.

sVol unelLabel Unicode string which contains the volume label.
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9.3.3 USBH_MTP_OBJECT

Description

Contains basic information about an MTP object.

Type definition

typedef struct {
U2 njectlD;
Ul6é bject Fornmat;
Ul6é Associ ationType;
} USBH_MTP_OBJECT;

Structure members

Member Description
oj ectI D Unique ID for the object, provided by the device.
Obj ect For nat MTP Object format, see USBH_MIP_OBJECT FORNAT
Associ ati onType MTP association type, see USBH MI'P_ASSCOCI ATl ON_TYPES
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9.3.4 USBH_MTP_OBJECT_INFO

Description

Contains extended information about an MTP object.

Type definition

typedef struct {

u32
ul6
ul6
u32
ul6
ul6
ul6
ul6

St or agel D

oj ect For nat ;
ProtectionSt at us;
Par ent Obj ect ;

Associ ati onType;

sFi |l enane[];

sCapt urebDate[];
shodi ficationDate[];

} USBH_MTP_OBJECT | NFQ,

Structure members

Member Description
St oragel D ID of the storage where the Object is located.
Obj ect For nat MTP Object format, see USBH _MIP_OBJECT FORMNAT.

Pr ot ecti onSt at us

0x0000 - No protection

0x0001 - Read-only

0x8002 - Read-only data
0x8003 - Non-transferable data

Par ent (bj ect

ObjectID of the parent Object. For “root” use the define USB-
H _MTP_ROOT_OBJECT | D.

Associ ati onType MTP association type, see USBH MIP_ASSCOCI ATI ON_TYPES
sFi | enanme File name buffer.

sCapt ur eDat e CaptureDate string buffer.

sModi fi cati onDat e ModificationDate string buffer.
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9.3.5 USBH_MTP_CREATE_INFO

Description

Contains information needed to create a new MTP object.

Type definition

typedef struct {
u32
u32
u32
USBH_SEND_DATA_FUNC *
u32
const Ul6 *
us
lJ8 *
u32
voi d *
} USBH_MIP_CREATE_I NFQ,

Structure members

hj ect | D;

Par ent Obj ect | D
oj ect Si ze;

pf Get Dat a;

Fi | eNaneSi ze;
sFi | eNane;

i sFol der;

pUser Buf ;

User Buf Si ze;
pUser Cont ext ;

Member

Description

oj ectI D

Filled by the MTP Module after the Object has been created.
This ID is provided by the device.

Par ent Obj ect | D

The Obj ect | D of the parent object. For “root” use USBH_ Mr-
P_ROOT_OBJECT | D.

hj ect Si ze

Size of the file in bytes.

pf Get Dat a

Pointer to a user-provided callback which will provide the da-
ta. See USBH_SEND_DATA FUNC.

Fi | eNaneSi ze

The length of the file-name string (including termination).

Pointer to the Unicode file-name string (must include ze-

sFi | eNane L
ro-termination).
Flag indicating whether the new object should be a folder
i sFol der or not. When creating a folder pf Get Dat a, pUser Buf , User -
Buf Si ze can be set to NULL.
Pointer to a user buffer where the data is located. Can be
pUser Buf NULL, in this case the callback is called immediately and the
buffer has to be set inside the callback.
User Buf Si ze Size of the user buffer in bytes.

pUser Cont ext

User context which is passed to the callback.
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9.3.6 USBH_MTP_OBJECT PROP_DESC

Description

Contains information about the data-type and accessibility of an object property.

Type definition

typedef struct {
Ul6é PropertyCode;
Ul6 DataType;
us Cet Set ;

} USBH_MIP_OBJECT PROP_DESC;

Structure members

Member Description
Pr oper t yCode II\E/IF-erpl Egjl'ect property code, see USBH MIP_OBJECT PROP-
Dat aType Data type of the property.
Get Set 0 - Read-only, 1 - Read-write.
Additional information

Type Code Size in bytes

USBH_MTP_DATA TYPE_| NT8 0x0001 1
USBH _MTIP_DATA TYPE_ Ul NT8 0x0002 1
USBH_MIP_DATA TYPE_| NT16 0x0003 2
USBH_MTIP_DATA TYPE_ Ul NT16 0x0004 2
USBH_MTP_DATA TYPE_| NT32 0x0005 4
USBH_MTP_DATA TYPE_UI NT32 0x0006 4
USBH_MTP_DATA TYPE_| NT64 0x0007 8
USBH_MTP_DATA TYPE_UI NT64 0x0008 8
USBH_MTP_DATA_TYPE_UI NT128 0x000A 16
USBH_MTP_DATA TYPE_AUI NT8 0x4002 Variable size.
USBH_MIP_DATA TYPE_STR OXFFFF Variable size.
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9.4 Function Types

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

Type Description

Definition of the callback which has to be specified
when using USBH MIP_Cr eat eObj ect ().

Definition of the callback which has to be specified
when using USBH_MTP_ReadFi | e() .

Definition of the callback which can be set via USB-
H MIP_Set Event Cal | back() .

USBH_SEND_DATA_FUNC

USBH_RECEI VE_DATA_FUNC

USBH_EVENT_CALLBACK

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



268 CHAPTER 9 Function Types

9.4.1 USBH_SEND_DATA_FUNC

Description
Definition of the callback which has to be specified when using USBH_MIP_Cr eat eChj ect () .

Type definition

typedef void USBH_SEND DATA FUNC(voi d * pUser Cont ext,
u32 NunByt esSent Tot al ,
U32 * pNumBytesToSend,
Ug * * ppNextBuffer);

Parameters
Parameter Description
pUser Cont ext User context which is passed to the callback.

This value contains the total number of bytes which have al-
ready been transferred

The user has to set this value to the number of bytes which
are inside the buffer.

The user can change this pointer to a different buffer. If this
Next Buf f er parameter remains NULL after the callback returns, the pre-
PP vious buffer is re-used (the application should put new data
into the buffer first).

NunByt esSent Tot al

pNunByt esToSend
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9.4.2 USBH_RECEIVE_DATA_FUNC

Description

Definition of the callback which has to be specified when using USBH MIP_ReadFi | e() .

Type definition

typedef void USBH_RECEI VE_DATA FUNC(void * pUser Context,

Parameters

u32 NunByt esRemai ni ng,
u32 NumByt esl nBuf f er,
void ** ppNextBuf fer,

u32 * pNext Buf ferSi ze);

Parameter

Description

pUser Cont ext

User context which is passed to the callback.

NunmByt esRenai ni ng

This value contains the total number of bytes which still have
to be read.

NunByt esl nBuf f er

The number of bytes which have been read in this transac-
tion.

ppNext Buf f er

The user can change this pointer to a different buffer. If this
parameter remains NULL after the callback returns, the pre-
vious buffer is re-used (the application should copy the da-
ta out of the buffer first, as it will be overwritten on the next
transaction).

pNext Buf f er Si ze

Size of the next buffer. This only needs to be changed when
the pNext Buf f er parameter is changed.
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9.4.3 USBH_EVENT_CALLBACK

Description
Definition of the callback which can be set via USBH _MIP_Set Event Cal | back() .
Type definition

typedef voi d USBH_EVENT_CALLBACK(Ul6 Event Code,

U32 Paral,
U32 Par a2,
U32 Para3);
Parameters
Parameter Description
Event Code Code of the MTP event, see USBH MIP_EVENT _CODES.
Par al First parameter passed with the event.
Par a2 Second parameter passed with the event.
Par a3 Third parameter passed with the event.

Additional information

The events USBH_MTP_EVENT_STORE_ADDED and USBH_MTP_EVENT_STORE_REMOVED are han-
dled by the MTP module before being passed to the callback. The storage information for
the device is updated automatically when one of these events is received. All events are
passed to the callback, this includes vendor specific events which are not present in the
USBH_MIP_EVENT_CODES enum. Parameters which are not used with a specific event (e.g.
USBH_MTP_EVENT_STORE_ADDED has only one parameter) will be passed as zero. The call-
back should not block.
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9.5 Enums
This chapter describes the emUSB-Host MTP API enums.

Enum Description

Device properties describe conditions or setting rel-

USBH_MTP_DEVI CE_PROPERTI ES evant to the device itself.

Object properties identify settings or state condi-

USBH_MIP_CBJECT_PROPERTI ES tions of files and folders (objects).

Possible response codes reported by the device up-

USBH_MI'P_RESPONSE _CODES . -
- = - on completion of an operation.

Identifiers describing the format type of a given ob-
ject.

USBH_MIP_EVENT_CODES Events are described by a 16-bit code.

USBH_MTP_OBJECT_FORVAT
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9.5.1 USBH_MTP_DEVICE_PROPERTIES

Description

Type definition

typedef enum {

USBH_MTP_DEVI CE_PROP_UNDEFI NED,
USBH_MTP_DEVI CE_PROP_BATTERY_LEVEL,
USBH_MTP_DEVI CE_PROP_FUNCTI ONAL_ MODE,
USBH_MTP_DEVI CE_PROP_| MAGE_SI ZE,
USBH_MTP_DEVI CE_PROP_COVPRESS| ON_SETTI NG,
USBH_MTP_DEVI CE_PROP_\\HI TE_BALANCE,
USBH_MTP_DEVI CE_PROP_RGB_GAI N,

USBH_MTP_DEVI CE_PROP_F_NUMBER,

USBH_MTP_DEVI CE_PROP_FOCAL_LENGTH,
USBH_MTP_DEVI CE_PROP_FOCUS_DI STANCE,
USBH_MTP_DEVI CE_PROP_FOCUS_MODE,
USBH_MTP_DEVI CE_PROP_EXPOSURE_METERI NG_MODE,
USBH_MTP_DEVI CE_PROP_FLASH_MODE,
USBH_MTP_DEVI CE_PROP_EXPOSURE_TI ME,
USBH_MTP_DEVI CE_PROP_EXPOSURE_PROGRAM MODE,
USBH_MTP_DEVI CE_PROP_EXPOSURE_| NDEX,

USBH_MTP_DEVI CE_PROP_EXPOSURE_BI AS_COMVPENSATI ON,

USBH_MTP_DEVI CE_PROP_DATETI ME,
USBH_MTP_DEVI CE_PROP_CAPTURE_DELAY,
USBH_MTP_DEVI CE_PROP_STI LL_CAPTURE_MODE,
USBH_MTP_DEVI CE_PROP_CONTRAST,

USBH_MTP_DEVI CE_PROP_SHARPNESS,

USBH_MTP_DEVI CE_PROP_DI Gl TAL_ZOOM
USBH_MTP_DEVI CE_PROP_EFFECT MODE,
USBH_MTP_DEVI CE_PROP_BURST NUMBER,
USBH_MTP_DEVI CE_PROP_BURST | NTERVAL,
USBH_MTP_DEVI CE_PROP_TI MELAPSE_NUNMBER,
USBH_MTP_DEVI CE_PROP_TI MELAPSE_| NTERVAL,
USBH_MTP_DEVI CE_PROP_FOCUS_METERI NG_MODE,
USBH_MTP_DEVI CE_PROP_UPLOAD_URL,
USBH_MTP_DEVI CE_PROP_ARTI ST,

USBH_MTP_DEVI CE_PROP_CCOPYRI GHT_| NFO,
USBH_MTP_DEVI CE_PROP_SYNCHRONI ZATI ON_PARTNER,
USBH_MTP_DEVI CE_PROP_DEVI CE_FRI ENDLY_NAME,
USBH_MTP_DEVI CE_PROP_VOLUME,

USBH_MTP_DEVI CE_PROP_SUPPORTEDFORVAT SORDERED,
USBH_MTP_DEVI CE_PROP_DEVI CEl CON,
USBH_MTP_DEVI CE_PROP_PLAYBACK_RATE,
USBH_MTP_DEVI CE_PROP_PLAYBACK_OBJECT,
USBH_MTP_DEVI CE_PROP_PLAYBACK_CONTAI NER,

Device properties describe conditions or setting relevant to the device itself. The properties
are unrelated to objects.

USBH_MTP_DEVI CE_PROP_SESSI ON_I NI TI ATOR VERSI ON_| NFO,

USBH_MTP_DEVI CE_PROP_PERCEI VED_DEVI CE_TYPE

} USBH_MIP_DEVI CE_PROPERTI ES;
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9.5.2 USBH_MTP_OBJECT_PROPERTIES

Description

Object properties identify settings or state conditions of files and folders (objects).

Type definition

typedef enum {
USBH_MTP_OBJECT_PROP_STORAGE_| D,
USBH_MTP_OBJECT_PROP_OBJECT_FORVAT,
USBH_MTP_OBJECT_PROP_PROTECTI ON_STATUS,
USBH_MTP_OBJECT_PRCP_OBJECT_SI ZE,
USBH_MTP_OBJECT_PROP_ASSOCI ATl ON_TYPE,
USBH_MTP_OBJECT_PROP_ASSOCI ATl ON_DESC,
USBH_MTP_OBJECT_PROP_OBJECT_FI LE_NAME,
USBH_MIP_OBJECT_PROP_DATE_CREATED,
USBH_MTP_OBJECT_PROP_DATE_MODI FI ED,
USBH_MTP_OBJECT_PRCP_KEYWORDS,
USBH_MTP_OBJECT_PROP_PARENT _OBJECT,
USBH_MIP_OBJECT_PROP_ALLOWED FOLDER _CONTENTS,
USBH_MIP_OBJECT_PROP_HI DDEN,
USBH_MTP_OBJECT_PROP_SYSTEM OBJECT,
USBH_MIP_OBJECT_PRCOP_PERSI STENT_UNI QUE_OBJECT | DENTI FI ER,
USBH_MTP_OBJECT_PROP_SYNCI D,
USBH_MIP_OBJECT_PRCP_PROPERTY_BAG,
USBH_MIP_OBJECT _PRCP_NAME,
USBH_MTIP_OBJECT PROP_CREATED BY,
USBH_MTP_OBJECT_PROP_ARTI ST,
USBH_MTP_OBJECT _PROP_DATE_AUTHORED,
USBH_MTP_OBJECT_PRCP_DESCRI PTI ON,
USBH_MTP_OBJECT _PROP_URL_REFERENCE,
USBH_MIP_OBJECT PRCP_L ANGUAGELOCALE,
USBH_MIP_OBJECT_PRCOP_COPYRI GHT_| NFORNVATI ON,
USBH_MTP_OBJECT_PROP_SOURCE,
USBH_MTP_OBJECT_PRCP_ORI G N_LOCATI ON,
USBH_MTP_OBJECT _PROP_DATE_ADDED,
USBH_MTP_OBJECT_PRCP_NON_CONSUMABLE,
USBH_MIP_OBJECT PROP_CORRUPTUNPLAYABLE,
USBH_MIP_OBJECT_PROP_PRODUCERSERI ALNUMBER,
USBH_MTP_OBJECT _PROP_REPRESENTATI VE_SAMPLE_FORMAT,
USBH_MTIP_OBJECT _PROP_REPRESENTATI VE_SAMPLE_SI ZE,
USBH_MIP_OBJECT _PROP_REPRESENTATI VE_SAMPLE_HEI GHT,
USBH_MIP_OBJECT PRCOP_REPRESENTATI VE_SAMPLE_W DTH,
USBH_MIP_OBJECT _PRCP_REPRESENTATI VE_SAMPLE_DURATI ON,
USBH_MIP_OBJECT _PROP_REPRESENTATI VE_SAMPLE_DATA,
USBH_MTP_OBJECT_PRCP_W DTH,
USBH_MTP_OBJECT_PROP_HEI GHT,
USBH_MTP_OBJECT_PRCP_DURATI ON,
USBH_MTP_OBJECT_PROP_RATI NG,
USBH_MTP_OBJECT_PRCP_TRACK,
USBH_MTIP_OBJECT _PROP_GENRE,
USBH_MTP_OBJECT_PROP_CREDI TS,
USBH_MIP_OBJECT_PRCP_LYRI CS,
USBH_MTP_OBJECT_PROP_SUBSCRI PTI ON_CONTENT _| D,
USBH_MTP_OBJECT_PRCP_PRCODUCED_BY,
USBH_MTIP_OBJECT_PROP_USE_COUNT,
USBH_MTP_OBJECT_PROP_SKI P_COUNT,
USBH_MTP_OBJECT_PROP_LAST_ACCESSED,
USBH_MTP_OBJECT _PROP_PARENTAL_RATI NG,
USBH_MTP_OBJECT _PROP_META GENRE,
USBH_MTIP_OBJECT_PROP_COMPOSER,
USBH_MTP_OBJECT_PROP_EFFECTI VE_RATI NG,
USBH_MTP_OBJECT _PROP_SUBTI TLE,
USBH_MIP_OBJECT_PRCP_ORI Gl NAL_RELEASE_DATE,
USBH_MIP_OBJECT _PROP_ALBUM NANE,
USBH_MIP_OBJECT_PRCP_ALBUM ARTI ST,
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USBH_MTP_OBJECT_PROP_MOCD,
USBH_MTP_OBJECT_PROP_DRM STATUS,
USBH_MTP_OBJECT_PROP_SUB_DESCRI PTI ON,
USBH_MTP_OBJECT_PROP_| S_CROPPED,
USBH_MTP_OBJECT_PROP_| S_COLOUR _CORRECTED,
USBH_MTP_OBJECT_PROP_| MAGE_BI T_DEPTH,
USBH_MTP_OBJECT_PROP_FNUVBER,
USBH_MTP_OBJECT_PROP_EXPOSURE_TI ME,
USBH_MTP_OBJECT_PROP_EXPOSURE_| NDEX,
USBH_MTP_OBJECT_PROP_TOTAL_BI TRATE,
USBH_MTP_OBJECT_PROP_BI TRATE_TYPE,

USBH_MTP_OBJECT PROP_SAMPLE_RATE,
USBH_MTP_OBJECT_PROP_NUMBER _OF CHANNELS,
USBH_MTP_OBJECT_PROP_AUDI O Bl TDEPTH,
USBH_MTP_OBJECT_PROP_SCAN_TYPE,
USBH_MTP_OBJECT_PROP_AUDI O WAVE_CODEC,
USBH_MTP_OBJECT_PROP_AUDI O_BI TRATE,
USBH_MTP_OBJECT_PROP_VI DEO_FOURCC_CODEC,
USBH_MTP_OBJECT_PROP_VI DEO Bl TRATE,
USBH_MTP_OBJECT_PROP_FRAMES PER THOUSAND SECONDS,
USBH_MTP_OBJECT _PROP_KEYFRAVE_DI STANCE,
USBH_MTP_OBJECT _PROP_BUFFER Sl ZE,
USBH_MTP_OBJECT_PROP_ENCODI NG QUALI TY,
USBH_MTP_OBJECT_PROP_ENCODI NG_PROFI LE,
USBH_MTP_OBJECT_PROP_DI SPLAY_NAME,
USBH_MTP_OBJECT_PROP_BODY_TEXT,
USBH_MTP_OBJECT_PROP_SUBJECT,
USBH_MTP_OBJECT_PROP_PRI ORI TY,
USBH_MTP_OBJECT_PROP_G VEN_NAME,
USBH_MTP_OBJECT_PROP_M DDLE_NAMES,
USBH_MTP_OBJECT_PROP_FAM LY_NAME,
USBH_MTP_OBJECT_PROP_PREFI X,
USBH_MTP_OBJECT_PROP_SUFFI X,
USBH_MTP_OBJECT_PROP_PHONETI C_GI VEN_NAME,
USBH_MTP_OBJECT_PROP_PHONETI C_FAM LY_NAME,
USBH_MTP_OBJECT_PROP_EMAI L_PRI MARY,

USBH_MTP_OBJECT _PROP_EMAI L_PERSONAL 1,
USBH_MTP_OBJECT _PROP_EMAI L_PERSONAL_2,
USBH_MTP_OBJECT _PROP_EMAI L_BUSI NESS_1,
USBH_MTP_OBJECT_PROP_EMAI L_BUSI NESS_2,
USBH_MTP_OBJECT_PROP_EMAI L_OTHERS,
USBH_MTP_OBJECT_PROP_PHONE_NUVBER PRI MARY,
USBH_MTP_OBJECT_PROP_PHONE_NUMVBER PERSONAL,
USBH_MTP_OBJECT _PROP_PHONE_NUVBER PERSONAL_2,
USBH_MTP_OBJECT_PROP_PHONE_NUMBER BUSI NESS,
USBH_MTP_OBJECT_PROP_PHONE_NUVBER BUSI NESS_2,
USBH_MTP_OBJECT_PROP_PHONE_NUVBER MOBI LE,
USBH_MTP_OBJECT_PROP_PHONE_NUMBER MOBI LE_2,
USBH_MTP_OBJECT_PROP_FAX_NUVBER PRI MARY,
USBH_MTP_OBJECT_PROP_FAX_NUVBER PERSONAL,
USBH_MTP_OBJECT_PROP_FAX_NUVBER BUSI NESS,
USBH_MTP_OBJECT _PROP_PAGER NUMBER,
USBH_MTP_OBJECT_PROP_PHONE_NUVBER OTHERS,
USBH_MTP_OBJECT_PROP_PRI MARY_ \\EB_ADDRESS,
USBH_MTP_OBJECT PROP_PERSONAL_\\EB_ADDRESS,
USBH_MTP_OBJECT_PROP_BUSI NESS_WEB_ADDRESS,
USBH_MTP_OBJECT_PROP_| NSTANT MESSENGER ADDRESS,
USBH_MTP_OBJECT_PROP_| NSTANT MESSENGER ADDRESS_2,
USBH_MTP_OBJECT_PROP_| NSTANT MESSENGER ADDRESS_3,
USBH_MTP_OBJECT _PROP_POSTAL_ADDRESS_PERSONAL_FULL,
USBH_MTP_OBJECT _PROP_POSTAL_ADDRESS_PERSONAL LI NE_1,
USBH_MTP_OBJECT PROP_POSTAL_ADDRESS_PERSONAL LI NE_2,
USBH_MTP_OBJECT_PROP_POSTAL_ADDRESS_PERSONAL_CI TY,
USBH_MTP_OBJECT PROP_POSTAL_ADDRESS_PERSONAL_REG ON,
USBH_MTP_OBJECT_PROP_POSTAL_ADDRESS_PERSONAL_POSTAL_ CODE,
USBH_MTP_OBJECT_PROP_POSTAL_ADDRESS_PERSONAL_COUNTRY,
USBH_MTP_OBJECT_PROP_POSTAL_ADDRESS_BUSI NESS_FULL,
USBH_MTP_OBJECT PROP_POSTAL_ADDRESS_BUSI NESS_LI NE_1,
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USBH_MTP_OBJECT PROP_POSTAL_ADDRESS_BUSI NESS_LI NE_2,
USBH_MTP_OBJECT_PROP_POSTAL_ADDRESS_BUSI NESS_CI TY,
USBH_MTP_OBJECT PROP_POSTAL_ADDRESS_BUSI NESS_REG ON,
USBH_MTP_OBJECT_PROP_POSTAL_ADDRESS_BUSI NESS_POSTAL_ CODE,
USBH_MTP_OBJECT_PROP_POSTAL_ADDRESS_BUSI NESS_COUNTRY,
USBH_MTP_OBJECT PROP_POSTAL_ADDRESS_OTHER FULL,
USBH_MTP_OBJECT_PROP_POSTAL_ADDRESS_OTHER LI NE_1,
USBH_MTP_OBJECT_PROP_POSTAL_ADDRESS_OTHER LI NE_2,
USBH_MTP_OBJECT PROP_POSTAL_ADDRESS_OTHER CI TY,
USBH_MTP_OBJECT_PROP_POSTAL_ADDRESS_OTHER REGI ON,
USBH_MTP_OBJECT_PROP_POSTAL_ADDRESS_OTHER POSTAL_CODE,
USBH_MTP_OBJECT_PROP_POSTAL_ADDRESS_OTHER COUNTRY,
USBH_MTP_OBJECT_PROP_ORGANI ZATI ON_NAME,
USBH_MTP_OBJECT_PROP_PHONETI C_ORGANI ZATI ON_NAME,
USBH_MTP_OBJECT_PROP_ROLE,

USBH_MTP_OBJECT_PROP_BI RTHDATE,
USBH_MTP_OBJECT_PROP_MESSAGE_TO,
USBH_MTP_OBJECT_PROP_MESSAGE_CC,

USBH_MTP_OBJECT PROP_MESSAGE_BCC,

USBH_MTP_OBJECT _PROP_MESSAGE_READ,

USBH_MTP_OBJECT PROP_MESSAGE_RECEI VED_TI ME,
USBH_MTP_OBJECT _PROP_MESSAGE_SENDER,
USBH_MTP_OBJECT_PROP_ACTI VI TY_BEG N_TI ME,
USBH_MTP_OBJECT_PROP_ACTI VI TY_END_TI ME,
USBH_MTP_OBJECT_PROP_ACTI VI TY_LOCATI ON,
USBH_MTP_OBJECT_PROP_ACTI VI TY_REQUI RED_ATTENDEES,
USBH_MTP_OBJECT_PROP_ACTI VI TY_OPTI ONAL_ATTENDEES,
USBH_MTP_OBJECT_PROP_ACTI VI TY_RESOURCES,
USBH_MTP_OBJECT_PROP_ACTI VI TY_ACCEPTED,
USBH_MTP_OBJECT_PROP_OARER,

USBH_MTP_OBJECT_PROP_EDI TOR,
USBH_MTP_OBJECT_PROP_WEBNMASTER,
USBH_MTP_OBJECT_PROP_URL_SOURCE,
USBH_MTP_OBJECT_PROP_URL_DESTI NATI ON,
USBH_MTP_OBJECT_PROP_TI ME_BOOKMARK,
USBH_MTP_OBJECT_PROP_OBJECT BOOKMARK,
USBH_MTP_OBJECT_PROP_BYTE_BOOKMARK,
USBH_MTP_OBJECT_PROP_LAST_BUI LD _DATE,
USBH_MTP_OBJECT_PROP_TI ME_TO LI VE,
USBH_MTP_OBJECT_PROP_MEDI A_GUI D

} USBH_MTP_OBJECT_PROPERTI ES;
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9.5.3 USBH_MTP_RESPONSE_CODES

Description

Possible response codes reported by the device upon completion of an operation.

Type definition

typedef enum {
USBH_MI'P_RESPONSE_UNDEFI NED,
USBH_MTP_RESPONSE_(X,
USBH_MI'P_RESPONSE GENERAL _ERROR,
USBH_MI'P_RESPONSE_PARAMETER_NOT_SUPPCORTED,
USBH_MI'P_RESPONSE | NVALI D_STORACE | D,
USBH_MTP_RESPONSE_| NVALI D_OBJECT_HANDLE,
USBH_MI'P_RESPONSE_DEVI CEPROP_NOT_SUPPORTED,
USBH_MI'P_RESPONSE_STORE_FULL,
USBH_MTP_RESPONSE_STORE_NOT_AVAI LABLE,
USBH_MI'P_RESPONSE_SPECI FI CATI ON_BY_FORMAT_NOT_SUPPCORTED,
USBH_MIP_RESPONSE_NO VALI D_OBJECT_I NFQ,
USBH_MTP_RESPONSE_DEVI CE_BUSY,
USBH_MTP_RESPONSE_| NVALI D_PARENT_OBJECT,
USBH_MIP_RESPONSE_| NVALI D_PARAMETER,
USBH_MI'P_RESPONSE_SESSI ON_ALREADY_OPEN,
USBH_MTIP_RESPONSE_TRANSACTI ON_CANCELLED,
USBH_MI'P_RESPONSE | NVALI D_OBJECT_PROP_CODE,
USBH_MI'P_RESPONSE_SPECI FI CATI ON_BY_GROUP_UNSUPPORTED,
USBH_MI'P_RESPONSE_OBJECT_PROP_NOT_SUPPORTED

} USBH_MTIP_RESPONSE_CODES;
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Description

Identifiers describing the format type of a given object.

Type definition

typedef enum {

USBH_MIP_OBJECT FORMAT UNDEFI NED,
USBH_MIP_OBJECT FORMAT ASSOCI ATI ON,
USBH_MIP_OBJECT FORMAT_SCRI PT,

USBH_MTP_OBJECT FORMAT EXECUTABLE,

USBH_MIP_OBJECT FORMAT TEXT,

USBH_MIP_OBJECT FORMAT HTM.,

USBH_MIP_OBJECT FORMAT DPCF,

USBH_MIP_OBJECT FORMAT Al FF,

USBH_MIP_OBJECT FORMAT WAV,

USBH_MIP_OBJECT FORMAT MP3,

USBH_MIP_OBJECT FORMAT AVl ,

USBH_MIP_OBJECT FORMAT MPEG,

USBH_MIP_OBJECT FORMAT ASF,

USBH_MIP_OBJECT FORMAT DEFI NED,

USBH_MIP_OBJECT FORMAT EXI F_JPEG,

USBH_MIP_OBJECT FORMAT TI FF_EP,

USBH_MTP_OBJECT FORMAT_FLASHPI X,

USBH_MIP_OBJECT FORMAT BMP,

USBH_MIP_OBJECT FORMAT Cl FF,

USBH_MTP_OBJECT FORMAT UNDEFI NED2,

USBH_MIP_OBJECT FORMAT G F,

USBH_MIP_OBJECT FORMAT JFIF,

USBH_MIP_OBJECT FORMAT_CD,

USBH_MIP_OBJECT _FORMAT PI CT,

USBH_MIP_OBJECT FORMAT_PNG,

USBH_MTP_OBJECT FORMAT UNDEFI NED3,

USBH_MIP_OBJECT FORMAT TI FF,

USBH_MIP_OBJECT FORMAT TIFF I T,

USBH_MIP_OBJECT FORMAT JP2,

USBH_MTP_OBJECT FORMAT JPX,

USBH_MTP_OBJECT FORMAT UNDEFI NED_FI RMAARE,
USBH_MTP_OBJECT FORMAT W NDOAS_| MAGE_ FORVAT,
USBH_MTP_OBJECT FORMAT_UNDEFI NED_AUDI O,
USBH_MTP_OBJECT FORMAT WA,

USBH_MIP_OBJECT FORMAT_OGG,

USBH_MIP_OBJECT FORMAT AAC,

USBH_MIP_OBJECT FORMAT AUDI BLE,

USBH_MIP_OBJECT FORMAT FLAC,

USBH_MTP_OBJECT FORMAT_UNDEFI NED_VI DEO,
USBH_MTP_OBJECT FORMAT WWV,

USBH_MTP_OBJECT FORMAT_MP4_CONTAI NER,
USBH_MIP_OBJECT FORMAT MP2,

USBH_MTP_OBJECT FORMAT 3GP_CONTAI NER,
USBH_MTP_OBJECT FORMAT ABSTRACT MULTI MEDI A ALBUM
USBH_MTP_OBJECT FORMAT ABSTRACT | MAGE_ALBUM
USBH_MTP_OBJECT FORMAT ABSTRACT AUDI O ALBUM
USBH_MTP_OBJECT FORMAT ABSTRACT VI DEO ALBUM
USBH_MTP_OBJECT FORMAT ABSTRACT AUDI O VI DEO PLAYLI ST,
USBH_MTP_OBJECT FORMAT ABSTRACT CONTACT GROUP,
USBH_MTP_OBJECT FORMAT ABSTRACT MESSAGE_FOLDER,
USBH_MTP_OBJECT FORMAT ABSTRACT CHAPTERED_PRODUCTI ON,
USBH_MTP_OBJECT FORMAT ABSTRACT AUDI O PLAYLI ST,
USBH_MTP_OBJECT FORMAT ABSTRACT VI DEO PLAYLI ST,
USBH_MTP_OBJECT FORMAT ABSTRACT MEDI ACAST,
USBH_MTP_OBJECT FORMAT WPL_PLAYLI ST,
USBH_MTP_OBJECT FORMAT _MBU_PLAYLI ST,
USBH_MTP_OBJECT FORMAT MPL_PLAYLI ST,
USBH_MTP_OBJECT FORMAT_ASX_PLAYLI ST,
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USBH_MTP_OBJECT_FORMAT_PLS_PLAYLI ST,
USBH_MTP_OBJECT _FORMAT_UNDEFI NED_DOCUVENT,
USBH_MTP_OBJECT _FORVAT ABSTRACT DOCUVENT,
USBH_MTP_OBJECT_FORMAT _XM._DOCUMENT,
USBH_MTP_OBJECT_FORMAT_M CROSOFT_WORD_DOCUNENT,
USBH_MTP_OBJECT_FORMAT_NMHT_COMPI LED_HTM._ DOCUNENT,
USBH_MTP_OBJECT_FORMAT M CROSOFT_EXCEL_SPREADSHEET,
USBH_MTP_OBJECT_FORMVAT _M CROSOFT_POWERPO NT_PRESENTATI ON,
USBH_MTP_OBJECT _FORMAT_UNDEFI NED_MESSAGE,
USBH_MTP_OBJECT_FORVAT ABSTRACT MESSAGE,
USBH_MTP_OBJECT _FORMAT_UNDEFI NED_CONTACT,
USBH_MTP_OBJECT_FORVAT ABSTRACT CONTACT,
USBH_MTP_OBJECT_FORMAT_VCARD 2

} USBH_MTP_OBJECT FORMAT;
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9.5.5 USBH_MTP_EVENT_CODES

Description

Events are described by a 16-bit code.

Type definition

typedef enum {
USBH_MTIP_EVENT_UNDEFI NED,
USBH_MI'P_EVENT_CANCEL _TRANSACTI ON,
USBH_MTIP_EVENT_OBJECT_ADDED,
USBH_MTP_EVENT_OBJECT REMOVED,
USBH_MTP_EVENT_STORE_ADDED,
USBH_MTIP_EVENT_STORE_REMOVED,
USBH_MTIP_EVENT_DEVI CE_PROP_CHANGED,
USBH_MI'P_EVENT_OBJECT_| NFO_CHANCGED,
USBH_MI'P_EVENT_DEVI CE_I NFO_CHANCGED,
USBH_MI'P_EVENT_REQUEST_OBJECT_TRANSFER,
USBH_MIP_EVENT_STORE_FULL,
USBH_MTIP_EVENT_DEVI CE_RESET,
USBH_MI'P_EVENT_STORAGE_| NFO_CHANGED,
USBH_MI'P_EVENT_CAPTURE_COVPLETE,
USBH_MI'P_EVENT_UNREPORTED_STATUS,
USBH_MTP_EVENT_OBJECT_PROP_CHANGED,
USBH_MTP_EVENT_OBJECT _PROP_DESC_CHANGED,
USBH_MTIP_EVENT _OBJECT REFERENCES CHANGED

} USBH_MIP_EVENT_CODES;
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Chapter 10
CDC Device Driver (Add-On)

This chapter describes the optional emUSB-Host add-on “CDC device driver”. It allows
communication with a CDC USB device.
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10.1 Introduction

The CDC driver software component of emUSB-Host allows communication with CDC de-
vices. The Communication Device Class (CDC) is an abstract USB class protocol defined
by the USB Implementers Forum. The protocol allows emulation of serial communication
via USB.

This chapter provides an explanation of the functions available to application developers
via the CDC driver software. All the functions and data types of this add-on are prefixed
with "USBH_CDC .

10.1.1 Overview

A CDC device connected to the emUSB-Host is automatically configured and added to an
internal list. If the CDC driver has been registered, it is notified via a callback when a CDC
device has been added or removed. The driver then can notify the application program,
when a callback function has been registered via USBH_CDC _AddNot i fi cati on().In orderto
communicate with such a device, the application has to call the USBH_CDC_Qpen(), passing
the device index. CDC devices are identified by an index. The first connected device gets
assigned the index 0, the second index 1, and so on.

10.1.2 Features

The following features are provided:

Compatibility with different CDC devices.

Ability to send and receive data.

Ability to set various parameters, such as baudrate, number of stop bits, parity.
Handling of multiple CDC devices at the same time.

Notifications about CDC connection status.

Ability to query the CDC line and modem status.

10.1.3 Example code

An example application which uses the API is provided in the USBH CDC St art. c file. This
example displays information about the CDC device in the I/O terminal of the debugger. In
addition the application then starts a simple echo server, sending back the received data.
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10.2 API Functions

This chapter describes the emUSB-Host CDC driver API functions. These functions are de-
fined in the header file USBH_CDC. h.

Function Description

Initializes and registers the CDC device

USBH_CDC_I ni t () module with emUSB-Host.

Unregisters and de-initializes the CDC de-

USBH_CDC_Exi t () vice module from emUSB-Host.

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

Removes a callback added via USBH_CD-
C AddNot i fi cati on.

This function is deprecated, please use
function USBH_CDC_AddNot i fi cati on! Sets
a callback in order to be notified when a
device is added or removed.

USBH _CDC_AddNoti fi cation()

USBH CDC RenpveNoti fication()

USBH CDC Regi sterNotification()

Sets the default read and write time-out
USBH_CDC_Conf i gur eDef aul t Ti neout () that shall be used when a new device is

connected.
USBH_CDC_Open() Opens a device given by an index.
USBH_CDC C ose() Closes a handle to an opened device.
USBH_CDC_Al | owShort Read() Enables or disables short read mode.
USBH_CDC_Get Devi cel nf o() \Ijiit;neves information about the CDC de-

USBH_CDC_Set Ti neout s() Sets up the timeouts for read and write

operations.
USBH_CDC Read() Reads from the CDC device.
USBH CDC Wite() Writes data to the CDC device.

Return the maximum transfer sizes al-

USBH_CDC_Get MaxTr ansf er Si ze() lowed for the USBH_CDC_*Async functions.

USBH_CDC ReadAsync() Triggers a read transfer to the CDC device.
USBH CDC_ W i t eAsync() '\I/';’(ljggers a write transfer to the CDC de-
USBH_CDC Cancel Read() Cancels a running read transfer.
USBH _CDC Cancel Wite() Cancels a running write transfer.

Setups the serial communication with the
given characteristics.

Sets the Data Terminal Ready (DTR) con-
trol signal.

Clears the Data Terminal Ready (DTR)
control signal.

Sets the Request To Send (RTS) control
signal.

Clears the Request To Send (RTS) control
signal.

USBH_CDC_Set CormPar as()

USBH CDC SetDtr ()

USBH CDC Cl rDtr ()

USBH_CDC_Set Rt s()

USBH_CDC O rRt s()

Gets the number of bytes in the receive
queue.

Sets the BREAK condition for the device for
a limited time.

USBH _CDC Get QueueSt at us()

USBH_CDC_Set Br eak()
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Function

Description

USBH CDC Set BreakOn()

Sets the BREAK condition for the device to
“On".

USBH CDC Set BreakOf f ()

Resets the BREAK condition for the device.

USBH CDC Cet Seri al St at e()

Gets the modem status and line status
from the device.

USBH CDC Set OnSeri al St at eChange()

Sets a callback which informs the user
about serial state changes.

USBH _CDC_Set Onl nt St at eChange()

Sets the callback to retrieve data that are
received on the interrupt endpoint.

USBH CDC Get Seri al Nunber ()

Get the serial number of a CDC device.

USBH CDC _AddDevi ce()

Register a device with a non-standard in-
terface layout as a CDC device.

USBH CDC RenpveDevi ce()

Removes a non-standard CDC device
which was added by USBH CDC AddDe-
vice().

USBH _CDC_Set Conf i gFl ags()

Sets configuration flags for the CDC mod-
ule.

USBH _CDC SuspendResune()

Prepares a CDC device for suspend (stops
the interrupt endpoint) or re-starts the in-
terrupt endpoint functionality after a re-
sume.

USBH CDC Cet | nt erfaceHandl e()

Return the handle to the (open) USB inter-
face.
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10.2.1 USBH_CDC_Init()

Description

Initializes and registers the CDC device module with emUSB-Host.

Prototype

U8 USBH_CDC I nit (void);
Return value

1 Success or module already initialized.
0 Could not register CDC device module.

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_CDC Exit has to be called the same number of times as this
function was called.
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10.2.2 USBH_CDC_EXxit()

Description

Unregisters and de-initializes the CDC device module from emUSB-Host.

Prototype

voi d USBH_CDC _Exit(void);

Additional information

Before this function is called any notifications added via USBH CDC _AddNot i fi cati on()
must be removed via USBH_CDC _RenoveNoti fi cati on() . Has to be called the same number
of times USBH_CDC | nit was called in order to de-initialize the module. 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_Exi t () is called. No more functions of this module
may be called after calling USBH CDC Exit (). The only exception is USBH CDC | nit (),
which would in turn re-init the module and allow further calls.
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10.2.3 USBH_CDC_AddNotification()

Description

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

Prototype

USBH_STATUS USBH_CDC_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_HOXK vari-
able.

pHook

Pointer to a function the stack should call when a device is

pf Notification connected or disconnected.

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

pCont ext tion.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Example

static USBH_NOTI FI CATI ON_HOOK _Hook;

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

_cbOnAddRenpveDevi 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

EIE I S T

~

static void _cbOnAddRenoveDevi ce(void * pContext, U8 Devlndex, USBH DEVI CE_ EVENT Event) {

(voi d) pCont ext ;

switch (Event) {

case USBH DEVI CE_EVENT_ADD:
USBH Logf_Application("**** Device added\n");
_Devl ndex = Devl ndex;
_Devl sReady = 1,
br eak;

case USBH DEVI CE_EVENT REMOVE:
USBH Logf_Application("**** Device renoved\n");
_Devl sReady = O0;

_Devl ndex = -1;
br eak;
defaul t:; /1 Shoul d never happen
}
}
<...>

USBH CDC I nit();
USBH _CDC _AddNoti fi cati on( & Hook, _cbOnAddRenoveDevice, NULL);
<...>
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10.2.4 USBH_CDC_RemoveNotification()

Description
Removes a callback added via USBH_CDC AddNoti fi cati on.

Prototype
USBH_STATUS USBH_CDC_RenoveNoti fi cati on(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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10.2.5 USBH_CDC_RegisterNotification()

Description

This function is deprecated, please use function USBH CDC AddNoti fi cati on! Sets a call-
back in order to be notified when a device is added or removed.

Prototype
voi d USBH _CDC_Regi sterNoti fi cati on( USBH_NOTI FI CATI ON_FUNC * pf Noti ficati 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 _CDC AddNoti fi cati on.
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10.2.6 USBH_CDC_ConfigureDefaultTimeout()

Description

Sets the default read and write time-out that shall be used when a new device is connected.

Prototype

voi d USBH_CDC_Conf i gur eDef aul t Ti neout (U32 ReadTi meout,

Parameters

U32 WiteTinmeout);

Parameter

Description

ReadTi neout

Default read timeout given in ms.

Wit eTi meout

Default write timeout given in ms.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



290 CHAPTER 10 API Functions

10.2.7 USBH_CDC_Open()

Description

Opens a device given by an index.

Prototype

USBH_CDC_HANDLE USBH_CDC_Open( 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_CDC | NVALI D_HANDLE Device not available or removed.

# USBH_CDC | NVALI D_HANDLE Handle to a CDC device

Additional information

The index of a new connected device is provided to the callback function registered with
USBH CDC AddNoti fication().
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10.2.8 USBH_CDC _Close()

Description

Closes a handle to an opened device.

Prototype
USBH_STATUS USBH_CDC_Cl ose( USBH_CDC_HANDLE hDevi ce);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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10.2.9 USBH_CDC_AllowShortRead()

Description

Enables or disables short read mode. If enabled, the function USBH CDC Read() returns as
soon as data was read from the device. This allows the application to read data where the
number of bytes to read is undefined.

Prototype
USBH_STATUS USBH_CDC_Al | owShor t Read( USBH_CDC_HANDLE hDevi ce,
us Al | owshort Read) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().
Define whether short read mode shall be used or not.
Al | owShor t Read e 1 - Allow short read.
e 0 - Short read mode disabled.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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10.2.10 USBH_CDC_GetDevicelnfo()

Description

Retrieves information about the CDC device.

Prototype
USBH_STATUS USBH_CDC_Get Devi cel nf o( USBH_CDC_HANDLE hDevi ce,
USBH_CDC_DEVI CE_I NFO * pDevl nfo);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().
Pointer to a USBH _CDC DEVI CE_| NFO structure that receives
pDevl nf o : )
the information.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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10.2.11 USBH_CDC_SetTimeouts()

Description

Sets up the timeouts for read and write operations.

Prototype
USBH_STATUS USBH_CDC_Set Ti meout s( USBH_CDC_HANDLE hDevi ce,
us2 ReadTi neout ,
u32 WiteTineout);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().
ReadTi meout Read timeout given in ms.
Wit eTi meout Write timeout given in ms.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



295 CHAPTER 10 API Functions

10.2.12 USBH_CDC_Read()

Description

Reads from the CDC device. Depending of the ShortRead mode (see USBH CDC Al -
| owShor t Read() ), this function will either return as soon as data are available or all data
have been read from the device. This function will also return when a set timeout is expired,
whatever comes first. If a timeout is not specified via USBH CDC_Set Ti neout s() the default
timeout (USBH_CDC DEFAULT_TI MEQUT) is used.

The USB stack can only read complete packets from the USB device. If the size of a received
packet exceeds NunByt es then all data that does not fit into the callers buffer (pDat a) is
stored in an internal buffer and will be returned by the next call to USBH CDC Read() . See
also USBH_CDC Get QueueSt at us() .

To read a null packet, set pData = NULL and NunBytes = 0. For this, the internal buffer
must be empty.

Prototype
USBH_STATUS USBH_CDC_Read(USBH_CDC_HANDLE  hDevi ce,
us * pDat a,
u32 NunByt es,
u32 * pNunByt esRead) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().
pDat a Pointer to a buffer to store the read data.
NunByt es Number of bytes to be read from the device.
NUNBvt esRead Pointer to a variable which receives the number of bytes
P Y read from the device. Can be NULL.

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
read part of the data. The number of bytes read successfully is always stored in the variable
pointed to by pNunByt esRead.
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10.2.13 USBH_CDC_Write()

Description

Writes data to the CDC device. The function blocks until all data has been written or until
the timeout has been reached. If a timeout is not specified via USBH CDC_Set Ti neout s()
the default timeout (USBH CDC DEFAULT_TI MEQUT) is used.

Prototype
USBH_STATUS USBH _CDC Wit e( USBH_CDC_HANDLE hDevi ce,
const U8 * pDat a,
u32 NunByt es,
u32 * pNunBytesWitten);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().
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.

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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10.2.14 USBH_CDC_GetMaxTransferSize()

Description

Return the maximum transfer sizes allowed for the USBH CDC *Async functions.

Prototype
USBH_STATUS USBH_CDC_GCet MaxTr ansf er Si ze( USBH_CDC_HANDLE  hDevi ce,
u32 * pMaxQut Transfer Si ze,
u32 * pMax| nTransfer Si ze) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().

Pointer to a variable which will receive the maximum trans-
pMaxQut Tr ansf er Si ze fer size for the Bulk OUT endpoint (for USBH_CDC_ReadA-

sync() ).

Pointer to a variable which will receive the maximum trans-
pMax! nTr ansfer Si ze fer size for the Bulk IN endpoint (for USBH_CDC Wi t eA-

sync() ).

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

Using this function is only necessary with the USBH_CDC_ *Async functions, other functions
handle the limits internally. These limits exist because certain USB controllers have hard-
ware limitations. Some USB controllers (OHCI, EHCI, ...) do not have these limitations,
therefore OxFFFFFFFF will be returned.
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10.2.15 USBH_CDC_ReadAsync()

Description

Triggers a read transfer to the CDC device. The result of the transfer is received through
the user callback. This function will return immediately while the read transfer is done
asynchronously. The read operation terminates either, if ‘BuffSize’ bytes have been read
or if a short packet was received from the device.

Prototype
USBH_STATUS USBH_CDC_ReadAsync( USBH_CDC_HANDLE hDevi ce,
voi d * pBuffer,
u32 Buf f er Si ze,
USBH_CDC_ON_COVPLETE_FUNC * pf OnConpl et e,
USBH_CDC_RW _CONTEXT * pRWCont ext) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().
pBuf f er Pointer to the buffer that receives the data from the device.

Size of the buffer in bytes. Must be a multiple of of the max-
Buf ferSi ze imum packet size of the USB device. Use USBH _CDC Get Max-
Transfer Si ze() to get the maximum allowed size.

Pointer to a user function of type USBH_CDC_ON_COw
pf OnConpl et e PLETE_FUNC which will be called after the transfer has been
completed.

Pointer to a USBH_CDC_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. The
member ‘pUser Cont ext ' may be set before calling USBH_CD-
C ReadAsync() . Other members need not be initialized and
are set by the function USBH_CDC ReadAsync(). The memory
used for this structure must be valid, until the transaction is

pRWCont ext

completed.
Return value
= USBH_STATUS PENDI NG Success, the data transfer is queued, the user callback
will be called after the transfer is finished.
#+ USBH_STATUS_PENDI NG An error occurred, the transfer is not started and user

callback will not be called.

Additional information

This function performs an unbuffered read operation (in contrast to USBH_CDC Read() ), so
care should be taken if intermixing calls to USBH CDC ReadAsync() and USBH CDC Read() .

Example

static USBH CDC_RW CONTEXT _ReadWit eCont ext;
<...>

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

*

* _OnReadConpl et e

2

static void _OnReadConpl et e( USBH_CDC_RW CONTEXT * pRWCont ext) ({
i f (pRWCont ext ->St atus == USBH_STATUS_SUCCESS) ({
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printf("Successfully read %u bytes \n",
(unsi gned i nt) pRWCont ext - >NunByt esTr ansferred);
} else {
printf("ReadAsync cal | back returned % \n",
USBH_GCet St at usSt r (pRWCont ext - >Stat us)) ;
/1 Error handling

Status = USBH _CDC _ReadAsync(_hDevi ce,
_acBuffer,
NunByt es,
_OnReadConpl et e,
& ReadWiteContext);
if (Status != USBH STATUS PENDI NG {
/1 Error handling.

}

<...>
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10.2.16 USBH_CDC_WriteAsync()

Description

Triggers a write transfer to the CDC device. The result of the transfer is received through
the user callback. This function will return immediately while the write transfer is done
asynchronously.

Prototype

USBH_STATUS USBH _CDC Wit eAsync( USBH_CDC_HANDLE hDevi ce,
voi d * pBuffer,
us2 Buf ferSi ze,
USBH_CDC_ON_COWMPLETE_FUNC * pf OnConpl et e,
USBH_CDC_RW _CONTEXT * pRWCont ext) ;

Parameters

Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().
pBuf f er Pointer to a buffer which holds the data.

Number of bytes to write. Use USBH _CDC Get MaxTr ansf er -
Si ze() to get the maximum allowed size.

Pointer to a user function of type USBH_CDC_ON_COw
pf OnConpl et e PLETE_FUNC which will be called after the transfer has been
completed.

Pointer to a USBH_CDC_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. pf On-
Conpl et e function. The member 'pUser Cont ext " may be
set before calling USBH CDC Wit eAsync() . Other members
need not be initialized and are set by the function USBH _CD-
C WiteAsync(). The memory used for this structure must
be valid, until the transaction is completed.

Buf ferSi ze

pRWCont ext

Return value

= USBH_STATUS PENDI NG Success, the data transfer is queued, the user callback
will be called after the transfer is finished.
#+ USBH_STATUS_PENDI NG An error occurred, the transfer is not started and user

callback will not be called.
Example

static USBH CDC_ RW CONTEXT _ReadWi t eCont ext;

<...>

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

*

* _OnWiteConplete
*/
static void _OnWiteConpl et e(USBH CDC RW CONTEXT * pRWContext) {
i f (pRWCont ext->Status == USBH STATUS SUCCESS) {
printf("Successfully witten data to the device \n");
} else {
printf("WiteAsync callback returned % \n",
USBH_Cet St at usSt r (pRWCont ext - >Stat us)) ;
/1l Error handling
}

<...>
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Status = USBH CDC Wi teAsync(_hDevi ce,
_acBuffer,
NunByt es,
_OnWiteConplete,
& ReadWiteContext);
if (Status != USBH STATUS PENDI NG {
/1 Error handling.
}

<...>
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10.2.17 USBH_CDC_CancelRead()

Description

Cancels a running read transfer.

Prototype
USBH_STATUS USBH_CDC_Cancel Read( USBH_CDC_HANDLE hDevi ce) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

This function can be used to cancel a transfer which was initiated by USBH_CDC ReadAsync
or USBH _CDC _Read. In the later case this function has to be called from a different task.
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10.2.18 USBH_CDC_CancelWrite()

Description

Cancels a running write transfer.

Prototype
USBH_STATUS USBH_CDC_Cancel Wit e( USBH_CDC_HANDLE hDevi ce) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

This function can be used to cancel a transfer which was initiated by USBH CDC Wit eAsync
or USBH CDC Wi te. In the later case this function has to be called from a different task.
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10.2.19 USBH_CDC_SetCommParas()

Description

Setups the serial communication with the given characteristics.

Prototype
USBH_STATUS USBH_CDC_Set ConmrPar as( USBH_CDC_HANDLE hDevi ce,
u32 Baudr at e,
us Dat aBi t s,
us StopBits,
us Parity);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().
Baudr at e Transfer rate.
Dat aBi t s Number of bits per word. Must be between USBH_CD-
C BITS_5 and USBH_CDC BI TS_8.
St oDBi t s Number of stop bits. Must be USBH_CDC _STOP_BI TS 1 or
P USBH_CDC_STOP_BI TS 2.
Parity - must be must be one of the following values:
e UBSH CDC_PARI TY_NONE
Parit e UBSH CDC_PARI TY_ODD
y e UBSH CDC_PARI TY_EVEN
e UBSH CDC_PARI TY_MARK
e USBH CDC_PARI TY_SPACE

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



305 CHAPTER 10 API Functions

10.2.20 USBH_CDC_SetDtr()

Description
Sets the Data Terminal Ready (DTR) control signal.

Prototype
USBH_STATUS USBH_CDC_Set Dt r (USBH_CDC_HANDLE hDevi ce):
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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10.2.21 USBH_CDC_CIrDtr()

Description
Clears the Data Terminal Ready (DTR) control signal.

Prototype
USBH_STATUS USBH_CDC _Cl r Dt r (USBH_CDC_HANDLE hDevi ce) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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10.2.22 USBH_CDC_SetRts()

Description
Sets the Request To Send (RTS) control signal.

Prototype
USBH_STATUS USBH_CDC_Set Rt s( USBH_CDC_HANDLE hDevi ce):
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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10.2.23 USBH_CDC_CIrRts()

Description
Clears the Request To Send (RTS) control signal.

Prototype
USBH_STATUS USBH_CDC Ol r Rt s( USBH_CDC_HANDLE hDevi ce):
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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10.2.24 USBH_CDC_GetQueueStatus|()

Description
Gets the number of bytes in the receive queue.

The USB stack can only read complete packets from the USB device. If the size of a received
packet exceeds the number of bytes requested with USBH CDC Read(), than all data that
is not returned by USBH CDC Read() is stored in an internal buffer.

The number of bytes returned by USBH CDC Get QueueSt at us() can be read using USB-
H CDC Read() out of the buffer without a USB transaction to the USB device being executed.

Prototype
USBH_STATUS USBH _CDC_GCet QueueSt at us( USBH_CDC_HANDLE  hDevi ce,
u32 * pRxBytes);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().
RXBVt es Pointer to a variable which receives the number of bytes in
PRXBY the receive queue.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Example

Il
/'l Read only ONE byte to trigger the read transfer.
/1 This neans that the remaining bytes are in the internal packet buffer!
Il
USBH _CDC_Read( hDevi ce, acData, 1, &NunBytes);
if (NunBytes) {
Il
/1 \We do not know how big the packet was which we received fromthe device,
/1 since we only read 1 byte fromthe packet.
/'l Therefore we still m ght have sone data in the internal buffer!
/1 Using USBH CDC CGet QueueStatus we can check how many bytes are still in the
/1 internal buffer (if any) and read those as well.
Il
i f (USBH_CDC_Get QueueSt at us( hDevi ce, &RxBytes) == USBH_STATUS_SUCCESS) ({
Il
/!l Read the remaining bytes.
Il
if (RxBytes > 0) {
USBH _CDC_Read( hDevi ce, &acData[1l], RxBytes, &NunBytes);
}
}
}
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10.2.25 USBH_CDC_SetBreak()

Description

Sets the BREAK condition for the device for a limited time.

Prototype
USBH_STATUS USBH_CDC_Set Br eak( USBH_CDC_HANDLE hDevi ce,
Ul6 Duration);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().
Dur ati on Dur at i on of the break condition in ms.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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10.2.26 USBH_CDC_SetBreakOn()

Description
Sets the BREAK condition for the device to “on”.

Prototype
USBH_STATUS USBH_CDC_Set Br eakOn( USBH_CDC_HANDLE hDevi ce) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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10.2.27 USBH_CDC_SetBreakOff()

Description
Resets the BREAK condition for the device.

Prototype
USBH_STATUS USBH_CDC_Set Br eakOf f (USBH_CDC_HANDLE hDevi ce) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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10.2.28 USBH_CDC_GetSerialState()

Description

Gets the modem status and line status from the device.

Prototype
USBH_STATUS USBH_CDC_Cet Seri al St at e( USBH_CDC_HANDLE hDevi ce,
USBH_CDC_SERI ALSTATE * pSerial State);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().

Pointer to a structure of type USBH _CDC_SERI ALSTATE which

pSerial State receives the serial status from the device.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

The least significant byte of the pSeri al St at e value holds the modem status. The line
status is held in the second least significant byte of the pSeri al St at e value. The status
is bit-mapped as follows:

Data Carrier Detect (DCD) = 0x01
Data Set Ready (DSR) = 0x02
Break Interrupt (BI) = 0x04

Ring Indicator (RI) = 0x08
Framing Error (FE) = 0x10

Parity Error (PE) = 0x20

Overrun Error (OE) = 0x40
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10.2.29 USBH_CDC_SetOnSerialStateChange()

Description

Sets a callback which informs the user about serial state changes.

Prototype

USBH_STATUS USBH_CDC_Set OnSeri al St at eChange
( USBH_CDC_HANDLE hDevi ce,
USBH_CDC_SERI AL_STATE_CALLBACK * pf OnSeri al St at eChange) ;

Parameters

Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().
of OnSer i al St at eChange Eé)lllrt\)’fcrkt)o the user callback. Can be NULL (to remove the

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information
The callback is called in the context of the ISR task. The callback should not block.
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10.2.30 USBH_CDC_SetOnIntStateChange()

Description

Sets the callback to retrieve data that are received on the interrupt endpoint.

Prototype
USBH_STATUS USBH_CDC_Set Onl nt St at eChange
( USBH_CDC_HANDLE hDevi ce,

USBH_CDC_| NT_STATE_CALLBACK * pfOnint State,
voi d * pUser Cont ext);

Parameters

Parameter Description

hDevi ce Handle to an open device returned by USBH CDC Qpen().

pfOnl nt State Pointer to the callback that shall retrieve the data.

pUser Cont ext Pointer to the user context.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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10.2.31 USBH_CDC_GetSerialNumber()

Description
Get the serial number of a CDC device. The serial number is in UNICODE format, not zero
terminated.
Prototype
USBH_STATUS USBH_CDC_Get Seri al Nunber (USBH_CDC_HANDLE  hDevi ce,
u32 Buf f Si ze,
us * pSeri al Nunber,
u32 * pSeri al Nunber Si ze) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().
Buf f Si ze Pointer to a buffer which holds the data.
pSeri al Nunber Size of the buffer in bytes.
pSeri al Nunber Si ze Pointer to a user function which will be called.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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10.2.32 USBH_CDC_AddDevice()

Description

Register a device with a non-standard interface layout as a CDC device. This function should
not be used for CDC compliant devices! After registering the device the application will
receive ADD and REMOVE notifications to the user callback which was set by USBH CD-
C AddNotification().

Prototype

USBH_STATUS USBH_CDC_AddDevi ce( USBH_| NTERFACE_I D Control I nterfacel D,
USBH_| NTERFACE_I D Dat al nterfacel d,

unsi gned Fl ags);
Parameters
Parameter Description
Control Interfacel D Numeric index of the CDC ACM interface.
Dat al nterfacel d Numeric index of the CDC Data interface.
Fl ags Reserved for future use. Should be zero.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

The numeric interface IDs can be retrieved by setting up a PnP notification via USBH_Reg-
i sterPnPNoti fication(). Please note that the PnP notification callback will be triggered
for each interface, but you only have to add the device once. Alternatively you can simply
set the IDs if you know the interface layout.
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10.2.33 USBH_CDC_RemoveDevice()

Description
Removes a non-standard CDC device which was added by USBH CDC AddDevi ce() .

Prototype

USBH_STATUS USBH_CDC_RenpveDevi ce( USBH | NTERFACE_I D Control I nterfacel D,
USBH_I NTERFACE_I D Dat al nterfacel d);

Parameters

Parameter Description
Control Interfacel D Numeric index of the CDC ACM interface.
Dat al nterfacel d Numeric index of the CDC Data interface.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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10.2.34 USBH_CDC_SetConfigFlags()

Description

Sets configuration flags for the CDC module.

Prototype

voi d USBH_CDC_Set Confi gFl ags(U32 Fl ags);

Parameters

Parameter

Description

Fl ags

A bitwise OR-combination of flags that shall be set for each
device. At the moment the following are available:

e USBH CDC_| GNORE_| NT_EP:

This flag prevents the interrupt endpoint of the CDC inter-
face from being polled by the CDC module. The interrupt
endpoint is normally used in the CDC protocol to communi-
cate the changes of serial states, using this flag essential-

ly prevents the callbacks set via USBH CDC Set Onl nt St at e-
Change() and USBH_CDC Set OnSeri al St at eChange() from
ever executing.

e USBH_CDC DI SABLE_| NTERFACE_CHECK:

According to the CDC specification CDC devices must con-
tain two interfaces, the first being the control interface, con-
taining an interrupt IN endpoint, the second being a data in-
terface containing a bulk IN and a bulk OUT endpoint. Some
manufacturers sometimes decide to put all 3 endpoints into
one interface, despite the device otherwise being compatible
to the CDC specification. This flag allows such devices to be
added to the CDC module.
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10.2.35 USBH_CDC_SuspendResume()

Description

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

Prototype
USBH_STATUS USBH_CDC_SuspendResune( USBH_CDC_HANDLE hDevi ce,
us State);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().
State 0 - Prepare for suspend. 1 - Return from resume.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

The application must make sure that no transactions are running when setting a device
into suspend mode. This function is used in combination with USBH_Set Root Por t Power () .
To suspend: Call this function before USBH_Set Root Por t Power ( x, y, USBH_SUSPEND) with
State = 0. To resume: Call this function after USBH_ Set Root Por t Power ( x, y, USBH_NOR-
MAL_POWNER) with State = 1.
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10.2.36 USBH_CDC_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_CDC Get | nt er f aceHandl e( USBH_CDC_HANDLE hDevi ce);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().

Return value

Handle to an open interface.
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10.3 Data structures

This chapter describes the emUSB-Host CDC driver data structures.

Structure Description

Structure containing information about a CDC de-
vice.

USBH_CDC_SERI ALSTATE Structure describing the serial state of CDC device.

Contains information about a completed, asynchro-
nous transfers.

USBH_CDC_DEVI CE_I NFO

USBH_CDC_RW CONTEXT
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10.3.1 USBH_CDC_DEVICE_INFO

Description

Structure containing information about a CDC device.

Type definition

typedef struct {

ul6 Vendor | d;

ul6 Product | d;
USBH_SPEED Speed;

us Control | nterfaceNo;
us Dat al nt er f aceNo;
ul6 MaxPacket Si ze;
ul6 Control d ass;
ul6 Cont r ol Subd ass;
ul6 Cont r ol Prot ocol ;
ul6 Dat ad ass;

ul6 Dat aSubCl ass;
ul6 Dat aPr ot ocol ;

Data structures

USBH | NTERFACE_I D Control I nterfacel D
USBH_| NTERFACE_ | D Datal nterfacel D;

} USBH_CDC_DEVI CE_I NFQ,

Structure members

Member Description
Vendor | d The Vendor ID of the device.
Product|d The Product ID of the device.

Speed

The USB speed of the device, see USBH_SPEED.

Control I nterfaceNo

Interface index of the ACM Control interface (from USB de-
scriptor).

Dat al nt er f aceNo

Interface index of the ACM Data interface (from USB de-
scriptor).

MaxPacket Si ze

Maximum packet size of the device, usually 64 in full-speed
and 512 in high-speed.

Control C ass

The Class value field of the control interface

Cont r ol SubCl ass

The SubClass value field of the control interface

Cont r ol Pr ot ocol

The Protocol value field of the control interface

Dat aCl ass

The Class value field of the data interface

Dat aSubCl ass

The SubClass value field of the data interface

Dat aPr ot ocol

The Protocol value field of the data interface

Control I nterfacel D

ID of the ACM control interface.

Dat al nt erf acel D

ID of the ACM data interface.
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10.3.2 USBH_CDC_SERIALSTATE

Description

Structure describing the serial state of CDC device. All members can have a value of 0 (=

false/off) or 1 (= true/on).

Type definition

typedef struct {

U8 bRxCarrier;
U8 bTxCarrier;
U8 DbBreak;
U8 bRi ngSignal ;
Us bFranm ng;
Ug bParity;
U8 bOver Run;
} USBH_CDC_SERI ALSTATE;
Structure members
Member Description
State of receiver carrier detection mechanism of device. This
bRxCarri er signal corresponds to V.24 signal 109 and RS-232 signal
DCD.
bTxCarri er State of transmission carrier. This signal corresponds to V.24
signal 106 and RS-232 signal DSR.
bBr eak State of break detection mechanism of the device.
bRi ngSi gnal State of ring signal detection of the device.
bFram ng A framing error has occurred.
bParity A parity error has occurred.
Received data has been discarded due to overrun in the de-
bOver Run vice
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10.3.3 USBH_CDC_RW_CONTEXT

Description

Contains information about a completed, asynchronous transfers. Is passed to the USB-
H CDC ON COWPLETE_FUNC user callback when using asynchronous write and read. When
this structure is passed to USBH CDC ReadAsync() or USBH CDC Wit eAsync() 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_CDC_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_CDC_ReadAsync() or
USBH_CDC_W it eAsync().

Size of the buffer as provided to USBH CDC ReadAsync() or
USBH CDC WiteAsync().

pUser Buf f er

User Buf f er Si ze
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10.4 Type definitions

CHAPTER 10 Type definitions

This chapter describes the types defined in the header file USBH_CDC. h.

Type

Description

USBH_CDC_ON_COVPLETE_FUNC

Function called on completion of an asynchronous
transfer.

BACK

USBH_CDC_SERI AL_STATE_CALL-

Function called on a reception of a CDC ACM serial
state change.
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10.4.1 USBH_CDC_ON_COMPLETE_FUNC

Description

Function called on completion of an asynchronous transfer. Used by the functions USBH _CD-
C ReadAsync() and USBH CDC Wit eAsync().

Type definition
typedef void USBH_CDC_ON_COMPLETE_FUNC( USBH_CDC_RW CONTEXT * pRWCont ext ) ;

Parameters
Parameter Description
pRWCont ext Pointer to a USBH_CDC_RW CONTEXT structure.
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10.4.2 USBH_CDC_SERIAL_STATE_CALLBACK

Description
Function called on a reception of a CDC ACM serial state change. Used by the function

USBH CDC _Set OnSeri al St at eChange() .
Type definition

typedef voi d USBH_CDC_SERI AL_STATE_CALLBACK( USBH_CDC_HANDLE hDevi ce,
USBH_CDC_SERI ALSTATE * pSeri al State);

Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CDC Qpen().

Pointer to a structure of type USBH CDC_ SERI ALSTATE show-

pSerial State ing the serial status from the device.
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Chapter 11
FT232 Device Driver (Add-On)

This chapter describes the optional emUSB-Host add-on “FT232 device driver”. It allows
communication with an FTDI FT232 USB device, typically serving as USB to RS232 con-
verter.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



330 CHAPTER 11 Introduction

11.1 Introduction

The FT232 driver software component of emUSB-Host allows the communication with FTDI
FT232 devices. It implements the FT232 protocol specified by FTDI which is a vendor spe-
cific protocol. The protocol allows emulation of serial communication via USB. This chapter
provides an explanation of the functions available to application developers via the FT232

driver software. All the functions and data types of this add-on are prefixed with the “"USB-
H FT232_" text.

11.1.1 Features

The following features are provided:

Compatibility with different FT232 devices.

Ability to send and receive data.

Ability to set various parameters, such as baudrate, number of stop bits, parity.
Handling of multiple FT232 devices at the same time.

Notifications about FT232 connection status.

Ability to query the FT232 line and modem status.

11.1.2 Example code

An example application which uses the API is provided in the USBH _FT232_St art. c file. This
example displays information about the FT232 device in the I/O terminal of the debugger.
In addition the application then starts a simple echo server, sending back the received data.

11.1.3 Compatibility

The following devices work with the current FT232 driver:

FT8U232AM
FT232B
FT232R
FT2232D

11.1.4 Further reading

For more information about the FTDI FT232 devices, please take a look at the hardware
manual and D2XX Programmer’s Guide manual (Document Reference No.: FT_000071)
available from www.ftdichip.com.
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11.2 API Functions

This chapter describes the emUSB-Host FT232 driver API functions.

Function Description

Initializes and registers the FT232 device
driver with emUSB-Host.

Unregisters and de-initializes the FT232
device driver from emUSB-Host.

USBH_FT232_Init()

USBH_FT232_Exi t ()

Adds a callback in order to be notified

USBH_FT232_AddNoti fi cation() when a device is added or removed.

Removes a callback added via USB-
H FT232_AddNoti fi cati on.

This function is deprecated, please use
function USBH_FT232_AddNoti fi cati on!
Sets a callback in order to be notified
when a device is added or removed.

USBH FT232_ RenoveNoti fication()

USBH FT232_Regi sterNotification()

This function allows the FT232 module to
receive notifications about devices which
do not present themselves with FTDI's
vendor ID (0x0403).

Sets the default read and write timeout
USBH _FT232_ Confi gur eDef aul t Ti meout () |that shall be used when a new device is

USBH_FT232_AddCust onmDevi ceMask()

connected.
USBH_FT232_Open() Opens a device given by an index.
USBH FT232_d ose() Closes a handle to an opened device.
USBH_FT232_Get Devi cel nf o() Retll‘leves the information about the FT232
device.
USBH FT232_ Reset Devi ce() Resets the FT232 device.
Sets up the timeouts the host waits until
USBH _FT232_Set Ti neout s() the data transfer will be aborted for a spe-
cific FT232 device.
USBH FT232_ Read() Reads data from the FT232 device.
USBH _FT232_Wite() Writes data to the FT232 device.
The configuration function allows to let the
USBH FT232_ Al | owShort Read() read function to return as soon as data are
available.
USBH _FT232_Set BaudRat e() Sets the baud rate for the opened device.

Setups the serial communication with the

USBH_FT232_Set Dat aChar acteri stics() ) A
given characteristics.

This function sets the flow control for the
device.

Sets the Data Terminal Ready (DTR) con-
trol signal.

Clears the Data Terminal Ready (DTR)
control signal.

Sets the Request To Send (RTS) control
signal.

Clears the Request To Send (RTS) control
signal.

USBH_FT232_Set Fl onContr ol ()

USBH_FT232_Set Dt r ()

USBH_FT232_Cd rDtr ()

USBH FT232_Set Rt s()

USBH_FT232_d rRts()

Gets the modem status and line status

USBH_FT232_Get Modenst at us( ) from the device
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API Functions

Function

Description

USBH FT232_Set Char s()

Sets the special characters for the device.

USBH_FT232_Pur ge()

Purges receive and transmit buffers in the
device.

USBH FT232_ Get QueueSt at us()

Gets the number of bytes in the receive
queue.

USBH FT232_Set BreakOn()

Sets the BREAK condition for the device.

USBH_FT232_Set Br eakOf f ()

Resets the BREAK condition for the device.

USBH FT232_ Set Lat encyTi ner ()

The latency timer controls the timeout for
the FTDI device to transfer data from the
FT232 interface to the USB interface.

USBH FT232_ Get Lat encyTi ner ()

Get the current value of the latency timer.

USBH_FT232_Set Bi t Mbde()

Enables different chip modes.

USBH_FT232_Get Bi t Mode()

Returns the current values on the data bus
pins.

USBH FT232 Get | nterfaceHandl e()

Return the handle to the (open) USB inter-
face.
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11.2.1 USBH_FT232_Init()

Description

Initializes and registers the FT232 device driver with emUSB-Host.

Prototype

U8 USBH_FT232_Init(void);

Return value

1 Success.
0 Could not register FT232 device driver.
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11.2.2 USBH_FT232_Exit()

Description

Unregisters and de-initializes the FT232 device driver from emUSB-Host.

Prototype
voi d USBH FT232_Exit (void);

Additional information

Before this function is called any notifications added via USBH _FT232_AddNot i fi cati on()
must be removed via USBH_FT232_RenoveNoti 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_FT232_Exi t () . The only exception is USBH_FT232_I ni t (), which
would in turn reinitialize the module and allows further calls.
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11.2.3 USBH_FT232_AddNotification()

Description

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

Prototype

USBH_STATUS USBH _FT232_AddNoti 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_HOXK vari-
able.

pHook

Pointer to a function the stack should call when a device is

pf Notification connected or disconnected.

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

pCont ext tion.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Example

static USBH_NOTI FI CATI ON_HOOK _Hook;

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

_cbOnAddRenpveDevi 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

EIE I S T

~

static void _cbOnAddRenoveDevi ce(void * pContext, U8 Devlndex, USBH DEVI CE_ EVENT Event) {
(voi d) pCont ext ;
switch (Event) {
case USBH DEVI CE_EVENT_ADD:
USBH Logf_Application("**** Device added\n");
_Devl ndex = Devl ndex;
_Devl sReady = 1,
br eak;
case USBH DEVI CE_EVENT REMOVE:
USBH Logf_Application("**** Device renoved\n");
_Devl sReady = O0;

_Devl ndex = -1;
br eak;
defaul t:; /1 Shoul d never happen
}
}
<...>

USBH_FT232_lnit();
USBH FT232_AddNoti fi cati on(& Hook, _cbOnAddRenmoveDevi ce, NULL);
<...>
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11.2.4 USBH_FT232_RemoveNotification()

Description
Removes a callback added via USBH FT232_ AddNoti fi cati on.

Prototype
USBH_STATUS USBH_FT232_RenopveNoti fi cati on(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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11.2.5 USBH_FT232_RegisterNotification()

Description

This function is deprecated, please use function USBH FT232_AddNoti fi cati on! Sets a call-
back in order to be notified when a device is added or removed.

Prototype
voi d USBH _FT232_Regi sterNotificati on( USBH_NOTI FI CATI ON_FUNC * pfNotification,
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 FT232_ AddNoti fi cati on.
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11.2.6 USBH_FT232_AddCustomDeviceMask()

Description

This function allows the FT232 module to receive notifications about devices which do not
present themselves with FTDI’s vendor ID (0x0403).

Prototype

USBH_STATUS USBH_FT232_AddCust onDevi ceMask(const Ul6 * pVendorl ds,
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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11.2.7 USBH_FT232_ConfigureDefaultTimeout()

Description

Sets the default read and write timeout that shall be used when a new device is connected.

Prototype

voi d USBH_FT232_Confi gur eDef aul t Ti meout (U32 ReadTi meout,
U32 WiteTinmeout);

Parameters

Parameter Description
ReadTi meout Default read timeout given in ms.
WiteTi meout Default write timeout given in ms.

Additional information

The function shall be called after USBH _FT232 I nit() has been called, otherwise the be-
havior is undefined.
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11.2.8 USBH_FT232_Open()

Description

Opens a device given by an index.

Prototype

USBH_FT232_HANDLE USBH_FT232_Open(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_FT232_I NVALI D_HANDLE Handle to the device.

= USBH_FT232_I| NVALI D_HANDLE Device could not be opened (removed or not

available).
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11.2.9 USBH_FT232_Close()

Description

Closes a handle to an opened device.

Prototype
USBH_STATUS USBH_FT232_Cl ose( USBH_FT232_HANDLE hDevi ce);
Parameters

Parameter Description
hDevi ce Handle to a opened device.

Return value

= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.
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11.2.10 USBH_FT232_GetDevicelnfo()

Description

Retrieves the information about the FT232 device.

Prototype
USBH_STATUS USBH_FT232_Get Devi cel nf o( USBH_FT232_HANDLE hDevi ce,
USBH_FT232_DEVI CE_I NFO * pDevlinfo);
Parameters
Parameter Description
hDevi ce Handle to the opened device.
Pointer to a USBH_FT232_DEVI CE_| NFO structure to store
pDevl nf o - . .
information related to the device.

Return value

= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.
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11.2.11 USBH_FT232 ResetDevice()

Description
Resets the FT232 device

Prototype
USBH_STATUS USBH_FT232_Reset Devi ce( USBH_FT232_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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11.2.12 USBH_FT232_SetTimeouts()

Description

Sets up the timeouts the host waits until the data transfer will be aborted for a specific

FT232 device.

Prototype
USBH_STATUS USBH_FT232_Set Ti neout s( USBH_FT232_HANDLE hDevi ce,
us2 ReadTi neout ,
u32 WiteTineout);
Parameters
Parameter Description
hDevi ce Handle to the opened device.

ReadTi neout

Read time-out given in ms.

Wi teTi neout

Write time-out given in ms.

Return value

= USBH_STATUS_SUCCESS
+ USBH_STATUS_SUCCESS

Successful.
An error occurred.
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11.2.13 USBH_FT232 Read()

Description
Reads data from the FT232 device.

Prototype
USBH_STATUS USBH_FT232_Read( USBH_FT232_HANDLE  hDevi ce,
us * pDat a,
u32 NunByt es,
u32 * pNunByt esRead) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.
pDat a Pointer to a buffer to store the read data.
NunByt es Number of bytes to be read from the device.
oNunByt esRead Pointer to a vgrlable which receives the number of bytes
read from the device.

Return value

= USBH_STATUS_ SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.

Additional information

USBH_FT232_Read() always returns the number of bytes read in pNunByt esRead. This func-
tion does not return until NunByt es bytes have been read into the buffer unless short read
mode is enabled. This allows USBH FT232_Read() to return when either data have been
read from the queue or as soon as some data have been read from the device. The number
of bytes in the receive queue can be determined by calling USBH_FT232_Get QueueSt at us(),
and passed to USBH _FT232_Read() as NunByt es so that the function reads the data and re-
turns immediately. When a read timeout value has been specified in a previous call to USB-
H FT232_Set Ti neout s(), USBH _FT232_Read() returns when the timer expires or NunByt es
have been read, whichever occurs first. If the timeout occurs, USBH_FT232_Read() reads
available data into the buffer and returns USBH_STATUS_TI MEQUT. An application should use
the function return value and pNunByt esRead when processing the buffer. If the return value
is USBH_STATUS_SUCCESS, and pNunByt esRead is equal to NunByt es then USBH_FT232_Read
has completed normally. If the return value is USBH_STATUS_TI MEOUT, pNunByt esRead may
be less or even 0, in any case, pDat a will be filled with pNunByt esRead. Any other return
value suggests an error in the parameters of the function, or a fatal error like a USB dis-
connect.
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11.2.14 USBH_FT232 Write()

Description
Writes data to the FT232 device.

Prototype
USBH_STATUS USBH FT232_ Wit e( USBH_FT232_HANDLE  hDevi ce,
const U8 * pDat a,
u32 NunByt es,
u32 * pNunBytesWitten);
Parameters
Parameter Description
hDevi ce Handle to the opened device.
pDat a Pointer to data to be sent.
NunByt es Number of bytes to write to the device.
oNumByt esWi t t en _ Pointer to a v_arlable which receives the number of bytes
written to the device.

Return value

= USBH_STATUS_ SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.
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11.2.15 USBH_FT232_AllowShortRead()

Description
The configuration function allows to let the read function to return as soon as data are
available.
Prototype
USBH_STATUS USBH_FT232_Al | owShor t Read( USBH_FT232_HANDLE hDevi ce,
us Al | owshort Read) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.

Define whether short read mode shall be used or not.
Al | owShor t Read 1 - Allow short read.
0 - Short read mode disabled.

Return value

= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.

Additional information

USBH FT232_ Al | owShort Read() sets the USBH FT232_ Read() into a special mode - short
read mode. When this mode is enabled, the function returns as soon as any data has been
read from the device. This allows the application to read data where the number of bytes
to read is undefined. To disable this mode, Al | owShor t Read should be set to 0.
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11.2.16 USBH_FT232_SetBaudRate()

Description

Sets the baud rate for the opened device.

Prototype
USBH_STATUS USBH_FT232_Set BaudRat e( USBH_FT232_HANDLE hDevi ce,
u32 BaudRat e) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.
BaudRat e Baudrate to set.
Return value
= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.
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11.2.17 USBH_FT232_ SetDataCharacteristics()

Description

Setups the serial communication with the given characteristics.

Prototype
USBH_STATUS USBH_FT232_Set Dat aChar acteri sti cs(USBH_FT232_HANDLE hDevi ce,
us Lengt h,
us StopBits,
us Parity);
Parameters
Parameter Description
hDevi ce Handle to the opened device.
Lenat h Number of bits per word. Must be either USBH FT232 BI TS 8
g or USBH_FT232_BI TS_7.
St obBi t S Number of stop bits. Must be USBH FT232_STOP_BI TS 1 or
P USBH FT232_STOP BI TS 2.
Parity - must be one of the following values:
USBH_FT232_PARI TY_NONE
Pari t USBH_FT232_PARI TY_ODD
y USBH_FT232_PARI TY_EVEN
USBH_FT232_PARI TY_MARK
USBH FT232_PARI TY_SPACE

Return value

= USBH_STATUS_SUCCESS
# USBH_STATUS_SUCCESS

Successful.
An error occurred.
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11.2.18 USBH_FT232_SetFlowControl()

Description

This function sets the flow control for the device.

Prototype
USBH_STATUS USBH_FT232_Set Fl owCont r ol (USBH_FT232_HANDLE hDevi ce,
Ul6 Fl owCont r ol ,
us XonChar ,
us Xof f Char) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.
Must be one of the following values:
USBH_FT232_FLOW NONE
Fl owCont r ol USBH FT232_FLOW RTS_CTS
USBH_FT232_FLOW DTR _DSR
USBH_FT232_FLOW XON_XOFF
xonChar Character used to signal Xon. Only used if flow control is
FT_FLOW XON_XOFF.
Xof f Char Character used to signal Xoff. Only used if flow control is
FT_FLOW XON_XOFF.

Return value

= USBH_STATUS_SUCCESS
# USBH_STATUS_SUCCESS

Successful.
An error occurred.
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11.2.19 USBH_FT232_SetDtr()

Description
Sets the Data Terminal Ready (DTR) control signal.

Prototype
USBH_STATUS USBH_FT232_Set Dt r (USBH_FT232_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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11.2.20 USBH_FT232_CIrDtr()

Description
Clears the Data Terminal Ready (DTR) control signal.

Prototype
USBH_STATUS USBH_FT232_Cl r Dt r (USBH_FT232_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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11.2.21 USBH_FT232_SetRts()

Description
Sets the Request To Send (RTS) control signal.

Prototype
USBH_STATUS USBH_FT232_Set Rt s( USBH_FT232_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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11.2.22 USBH_FT232_CIrRts()

Description
Clears the Request To Send (RTS) control signal.

Prototype
USBH_STATUS USBH_FT232_Cl r Rt s( USBH_FT232_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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11.2.23 USBH_FT232_ GetModemStatus()

Description

Gets the modem status and line status from the device.

Prototype
USBH_STATUS USBH_FT232_GCet Modentt at us( USBH_FT232_HANDLE  hDevi ce,
u32 * pModentt at us) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.

Pointer to a variable of type U32 which receives the modem

pMbdenst at us status and line status from the device.

Return value

= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.

Additional information

The least significant byte of the pMbdentt at us value holds the modem status. The line
status is held in the second least significant byte of the pMbdentt at us value. The modem
status is bit-mapped as follows:

Clear To Send (CTS) = 0x10

Data Set Ready (DSR) = 0x20
Ring Indicator (RI) = 0x40

Data Carrier Detect (DCD) = 0x80

The line status is bit-mapped as follows:

Overrun Error (OE) = 0x02
Parity Error (PE) = 0x04

Framing Error (FE) = 0x08
Break Interrupt (BI) = 0x10
TxHolding register empty = 0x20
TXEmpty = 0x40
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11.2.24 USBH_FT232_SetChars()

emUSB-Host User Guide & Reference Manual

Description

Sets the special characters for the device.

Prototype
USBH_STATUS USBH_FT232_Set Char s( USBH_FT232_HANDLE hDevi ce,
us Event Char,
us Event Char Enabl ed,
us Error Char,
us Er r or Char Enabl ed) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.
Event Char Eventc character.
Event Char Enabl ed 0, if event character disabled, non-zero otherwise.
Err or Char Error character.

Er r or Char Enabl ed

0, if error character disabled, non-zero otherwise.

Return value

= USBH_STATUS_SUCCESS
# USBH_STATUS_SUCCESS

Additional information

Successful.
An error occurred.

This function allows to insert special characters in the data stream to represent events
triggering or errors occurring.
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11.2.25 USBH_FT232_Purge()

Description

Purges receive and transmit buffers in the device.

API Functions

Prototype
USBH_STATUS USBH_FT232_Pur ge( USBH_FT232_HANDLE hDevi ce,
u32 Mask) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.
Vs k Combination of USBH FT232_PURGE_RX and USB-
H FT232 FT_PURGE_TX.

Return value

= USBH_STATUS_SUCCESS
# USBH_STATUS_SUCCESS

Successful.
An error occurred.
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11.2.26 USBH_FT232 GetQueueStatus()

Description

Gets the number of bytes in the receive queue.

Prototype
USBH_STATUS USBH FT232_Get QueuesSt at us( USBH_FT232_HANDLE hDevi ce,
U32 * pRxBytes);
Parameters
Parameter Description

hDevi ce Handle to the opened device.

Pointer to a variable of type U32 which receives the number
pRxByt es - -

of bytes in the receive queue.

Return value

= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.
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11.2.27 USBH_FT232_SetBreakOn()

Description
Sets the BREAK condition for the device.

Prototype
USBH_STATUS USBH_FT232_Set Br eakOn( USBH_FT232_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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11.2.28 USBH_FT232_SetBreakOff()

Description
Resets the BREAK condition for the device.

Prototype
USBH_STATUS USBH_FT232_Set Br eakOf f (USBH_FT232_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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11.2.29 USBH_FT232_SetLatencyTimer()

Description

The latency timer controls the timeout for the FTDI device to transfer data from the FT232
interface to the USB interface. The FTDI device transfers data from the FT232 to the USB
interface when it receives 62 bytes over FT232 (one full packet with 2 status bytes) or
when the latency timeout elapses.

Prototype
USBH_STATUS USBH_FT232_Set Lat encyTi mer ( USBH_FT232_HANDLE hDevi ce,
us Lat ency) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.
Required value, in milliseconds, of latency timer. Valid range
Lat ency .
is 2 - 255.
Return value
= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.

Additional information

In the FT8BU232AM and FT8U245AM devices, the receive buffer timeout that is used to flush
remaining data from the receive buffer was fixed at 16 ms. Therefore this function cannot
be used with these devices. In all other FTDI devices, this timeout is programmable and
can be set at 1 ms intervals between 2ms and 255 ms. This allows the device to be better
optimized for protocols requiring faster response times from short data packets.
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11.2.30 USBH_FT232_GetLatencyTimer()

Description

Get the current value of the latency timer.

Prototype
USBH_STATUS USBH_FT232_Get Lat encyTi mer (USBH_FT232_HANDLE  hDevi ce,
us * plLat ency);

Parameters

Parameter Description
hDevi ce Handle to the opened device.
pLat ency Pointer to a value which receives the device latency setting.
Return value
= USBH_STATUS_SUCCESS Successful.
#+ USBH_STATUS_SUCCESS An error occurred.

Additional information

Please refer to USBH FT232 Set Lat encyTi ner () for more information about the latency
timer.
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11.2.31 USBH_FT232_SetBitMode()

Description

Enables different chip modes.

Prototype
USBH_STATUS USBH_FT232_Set Bi t Mode( USBH_FT232_HANDLE hDevi ce,
us Mask,
us Enabl e) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.
Required value for bit mode mask. This sets up which bits
are inputs and outputs. A bit value of 0 sets the correspond-
ing pin to an input. A bit value of 1 sets the corresponding
Mask pin to an output. In the case of CBUS Bit Bang, the upper
nibble of this value controls which pins are inputs and out-
puts, while the lower nibble controls which of the outputs are
high and low.
Mode value. Can be one of the following values:
e 0x00 = Reset
e 0x01 = Asynchronous Bit Bang
e 0x02 = MPSSE (FT2232, FT2232H, FT4232H and FT232H
devices only)
e 0x04 = Synchronous Bit Bang (FT232R, FT245R, FT2232,
FT2232H, FT4232H and FT232H devices only)
Enabl e e 0x08 = MCU Host Bus Emulation Mode (FT2232, FT2232H,
FT4232H and FT232H devices only)
e 0x10 = Fast Opto-Isolated Serial Mode (FT2232, FT2232H,
FT4232H and FT232H devices only)
e 0x20 = CBUS Bit Bang Mode (FT232R and FT232H devices
only)
e 0x40 = Single Channel Synchronous 245 FIFO Mode
(FT2232H
and FT232H devices only).

Return value

= USBH_STATUS_SUCCESS
+ USBH_STATUS_SUCCESS

Additional information

Successful.
An error occurred.

For further information please refer to the HW-reference manuals and application note on

the FTDI website.
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11.2.32 USBH_FT232_GetBitMode()

Description

Returns the current values on the data bus pins. This function does NOT return the con-
figured mode.

Prototype
USBH_STATUS USBH FT232_Get Bi t Mode( USBH_FT232_HANDLE  hDevi ce,
us * pMode) ;

Parameters

Parameter Description
hDevi ce Handle to the opened device.
pMode Pointer to a U8 variable to store the current value.
Return value
= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.
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11.2.33 USBH_FT232_ GetiInterfaceHandle()

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_FT232_Get | nt er f aceHand| e( USBH_FT232_HANDLE hDevi ce);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH FT232_ Open() .

Return value

Handle to an open interface.
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11.3 Data structures

This chapter describes the emUSB-Host FT232 driver data structures.

Function Description

Contains information about an FT232 de-

USBH _FT232_DEVI CE_I NFO .
- - - VICE.
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11.3.1 USBH_FT232_DEVICE_INFO

Description
Contains information about an FT232 device.
Type definition

typedef struct {

ul6 Vendor | d;

ul6 Product | d;

ul6 bcdDevi ce;
USBH_SPEED Speed,;

ul6 MaxPacket Si ze;

} USBH_FT232_DEVI CE_I NFQ,

Structure members

Member Description
Vendor | d USB Vendor Id.
Product|Id USB Product Id.
bcdDevi ce The BCD coded device version.
Speed Operation speed of the device. See USBH_SPEED.
MaxPacket Si ze Maximum size of a single packet in bytes.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



Chapter 12
FT260 Device Driver (Add-On)

This chapter describes the optional emUSB-Host add-on “FT260 device driver”. It allows
communication with an FTDI FT260 USB device, typically serving as USB to I2C converter.
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12.1 Introduction

The FT260 driver software component of emUSB-Host allows the communication with FTDI
FT260 devices. It implements on HID based protocol specified by FTDI. The protocol allows
use the FT260 as I2C master to communicate with different 12C slave devices. UART com-
munication is also available. This chapter provides an explanation of the functions available
to application developers via the FT260 driver software. All the functions and data types of
this add-on are prefixed with the "USBH FT260 " text.

12.1.1 Features

The following features are provided:
Compatibility with different FT260 devices.
Ability to use I2C or UART operation.
* Ability to set up speed for the I2C bus.
e Ability to set various parameters, such as baudrate, number of stop bits, parity for UART.
Handling of multiple FT260 devices at the same time.
Ability to query the FT260 UART line and modem status.

12.1.2 Example code

An example application which uses the API is provided in the USBH _FT260_Start. c file.
This example displays the dump of the EEPROM that is available on device address 0x50
on the UMFT260EV1A board.

12.1.3 Compatibility

The following devices work with the current FT260 driver:

e FT260Q
e FT260S

12.1.4 Further reading

For more information about the FTDI FT260 devices, please take a look at the hardware
manual and AN_394 User Guide for FT260 (Document Reference No.: FT_001279) available
from www.ftdichip.com.
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12.2 API Functions

This chapter describes the emUSB-Host FT260 driver API functions.

API Functions

Function

Description

USBH_FT260_I ni t ()

Initialize the FT260 module and register
the module within the HID class.

USBH_FT260_AddSupportlten()

Adds a VID/PID pair to the supported list.

USBH _FT260_RenopveSupportlten)

Removes a VID/PID pair to the supported
list.

USBH FT260_AddNoti fi cati on()

Adds a callback to be notified when a de-
vice or interface is added or removed.

USBH_FT260_RenoveNot i fication()

Removes a callback added via USB-
H H D FT260_AddNoti fi cati on.

USBH_FT260_Open()

Opens a device given by an index.

USBH_FT260_d ose()

Closes a handle to opened FT260 de-
vice/interface.

USBH FT260_Set C ock()

Sets the system clock of the chip.

USBH FT260_Set Wakeupl nterrupt ()

Enables or disables the wakeup interrupt
feature of the device/interface.

USBH_FT260_Set | nt er r upt Tri gger Type()

Sets the parameter for the interrupt trig-
ger.

USBH _FT260_Sel ect Gpi o2Funct i on()

Sets the GPIO[2] function.

USBH FT260_Sel ect Gpi oAFuncti on()

Sets the GPIO[A] function.

USBH FT260_Sel ect Gpi oGFunct i on()

Sets the GPIO[G] function.

USBH_FT260_Set SuspendQut Pol ari ty()

Sets polarity of the Suspend out pin.

USBH _FT260_Get Chi pVer si on()

Gets the version of the FTDI chip.

USBH _FT260_Enabl el 2CPi n()

Enables or disables the I12C pins of the
dedicated device or interface.

USBH_FT260_Set Uart ToGPl OPi n()

Sets UART pins to generic GPIO pins.

USBH_FT260_Enabl eDcdRi Pi n()

Enable the DCD and RI UART pins.

USBH_FT260_| 2CMast er I ni t ()

Initialize the I12C function of the device/in-
terface and setups the I12C bus speed.

USBH FT260_| 2CMast er _Read()

Reads data from a given I2C slave device.

USBH FT260_| 2CVvaster Wite()

Writes data to a given I2C slave device.

USBH _FT260_I 2CVast er _ReadReg()

Reads a register address from a specific
I2C device address.

USBH FT260 | 2CVaster Wi teReg()

Writes to a register address from a specific
I2C device address.

USBH FT260_| 2CMast er _Get St at us()

Gets the current I12C status.

USBH FT260_I 2CVast er _Reset ()

Performs a reset of the I12C internal con-
troller.

USBH_FT260_UART I nit ()

Initialize the UART module of the de-
vice/interface.

USBH_FT260_UART_Set BaudRat e( )

Sets the UART baud rate.

USBH FT260_UART_Set Fl owCont r ol ()

Sets the UART flow control.

USBH FT260_UART_Set Dat aChar acteri s-
tics()

Setups the UART based on the given data
characteristics.

USBH_FT260_UART_Set Br eak( )

Sets UART break state.
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Function

Description

USBH_FT260_UART_Set XonXof f Char ()

Sets XON XOFF character for XON/XOFF
flow control.

USBH_FT260_UART_Get Conf i g()

Retrieves the device’s or interfaces’s UART
configuration.

USBH_FT260_UART Read()

Reads data from the UART.

USBH_FT260_UART Wite()

Writes data to the UART.

USBH_FT260_UART_Reset ()

Resets the UART.

USBH_FT260_UART_Get DcdRi St at us()

Get the UART DCD RI status.

USBH_FT260_UART_Enabl eRi Wakeup()

Enables or disables the UART RI wake-up.

USBH_FT260_UART_Set Ri WakeupConfi g()

Setups the UART RI wake-up type.

USBH_FT260_Get I nterrupt Fl ag()

Interrupt is transmitted by UART interface.

USBH FT260_d eanl nterrupt Fl ag()

Cleans the interrupt flag.

USBH_FT260_GPI O_Set ()

Sets the GPIO pin status based on the
USBH _FT260_GPlI O_REPORT structure.

USBH_FT260_GPI O Get ()

Gets the GPIO pin status.

USBH_FT260_GPI O Set Dir ()

Sets the direction for a specific GPIO pin.

USBH_FT260_GPI O_Read()

Retrieves the pin state for a specified GPIO
pin.

USBH_FT260_GPI O Wit e()

Sets the pin state for a specified GPIO pin.

USBH_FT260_GPl O _Set _OX)

Set GPIO open drain.

USBH_FT260_GPl O Reset O )

Resets the open drain state for all pins.
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12.2.1 USBH_FT260_Init()

Description
Initialize the FT260 module and register the module within the HID class.

Prototype
voi d USBH _FT260_Init(void);
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12.2.2 USBH_FT260_AddSupportitem()

Description
Adds a VID/PID pair to the supported list.

Prototype
voi d USBH_FT260_AddSupport|tenm( USBH FT260_VID PID PAIR * plten;
Parameters
Parameter Description
pltem Pointer to the item to be added.
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12.2.3 USBH_FT260 _RemoveSupportitem()

Description
Removes a VID/PID pair to the supported list.

Prototype
voi d USBH _FT260_RenoveSupport!|tem USBH FT260_VID PID PAIR * pltem;
Parameters
Parameter Description
pltem Pointer to the item to be removed.
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12.2.4 USBH_FT260_AddNotification()

Description

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

Prototype

USBH_STATUS USBH FT260_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
pHook Pointer to a USBH_NOTI FI CATI ON_HOK structure.
pf Notification Pointer to the function/callback.
pCont ext Pointer to a user-defined context.
Return value
= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.

Example

static USBH _NOTI FI CATI ON_HOOK _Hook;

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

_cbOnAddRenoveDevi ce

Function description
Cal | back, called when a device is added or renoved.
Call in the context of the USBH Task.
The functionality in this routine should not bl ock

L I S T

-~

static void _cbOnAddRenoveDevi ce(void * pContext, U3 Devlndex, USBH DEVI CE_EVENT Event) {
(voi d) pCont ext ;
switch (Event) {
case USBH_DEVI CE_EVENT_ADD:
USBH Logf _Application("**** Device added\n");
_Devl ndex = Devl ndex;
_Devl sReady = 1;
br eak;
case USBH_DEVI CE_EVENT_REMOVE:
USBH Logf_Application("**** Device renmoved\n");

_DevlsReady = 0;
_Devl ndex = -1;
br eak;
defaul t:; /'l Shoul d never happen
}
}
<...>

USBH _FT260_Init();
USBH _FT260_AddNoti fi cati on(& Hook, _cbOnAddRenoveDevi ce, NULL);
<, ..>
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12.2.5 USBH_FT260_RemoveNotification()

Description
Removes a callback added via USBH H D FT260_ AddNoti fi cati on.

Prototype
USBH_STATUS USBH_FT260_RenoveNoti fi cati on(const USBH_NOTI FI CATI ON_HOOK * pHook) ;
Parameters
Parameter Description
pHook Pointer to the hook structure to be removed.

Return value

= USBH_STATUS_SUCCESS Operation was successful.
#+ USBH_STATUS_SUCCESS Operation was not successful.
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12.2.6 USBH_FT260_Open()

Description

Opens a device given by an index.

Prototype
USBH_HI D_HANDLE USBH_FT260_Open(unsi gned Devl ndex);
Parameters
Parameter Description
DevI ndex Zero-based index of the device/interface.

Return value

= USBH _HI D_| NVALI D_HANDLE Could not open the device.
# USBH _HI D_| NVALI D_HANDLE A valid HID handle to the device/interface.

Additional information

Since the handle is identical to the HID module thus any USBH HI D_* function can be used.
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12.2.7 USBH_FT260_Close()

Description

Closes a handle to opened FT260 device/interface.

Prototype
USBH_STATUS USBH_FT260_Cl ose( USBH_HI D_HANDLE hDevi ce);
Parameters

Parameter Description
hDevi ce Handle to the opened device/interface.

Return value

= USBH_STATUS_SUCCESS Operation was successful.
#+ USBH_STATUS_SUCCESS Operation was not successful.
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12.2.8 USBH_FT260_SetClock()

Description
Sets the system clock of the chip.

Prototype
USBH_STATUS USBH_FT260_Set O ock( USBH _H D_HANDLE hDevi ce,
USBH_FT260_CLOCK_RATE O kRat €);
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.
The following clock rate values are available:

O kRat e USBH _FT260_SYS CLK 12M

USBH _FT260_SYS CLK 24M

USBH _FT260_SYS CLK 48M

Return value

= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.9 USBH FT260_SetWakeuplinterrupt()

Description

Enables or disables the wakeup interrupt feature of the device/interface.

Prototype
USBH_STATUS USBH_FT260_Set Wakeupl nt err upt (USBH_HI D_HANDLE hDevi ce,
unsi gned int Enabl e) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.

Value to be set:
Enabl e 1 : Enables wake-up support.
0 : Disables wake-up support.

Return value

= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.10 USBH_FT260_SetInterruptTriggerType()

Description

Sets the parameter for the interrupt trigger.

Prototype

USBH_STATUS USBH_FT260_Set | nterrupt Tri gger Type

(USBH_HI D_HANDLE

USBH_FT260_| NTERRUPT_TRI GGER_TYPE

API Functions

hDevi ce,
Type,

USBH_FT260_| NTERRUPT _LEVEL_TI ME_DELAY Del ay)

Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.
For Type the following values are valid:
USBH_FT260_I NTR_RI SI NG EDGE
Type USBH FT260_| NTR LEVEL_HI GH
USBH_FT260_I NTR_FALLI NG EDGE
USBH _FT260 | NTR LEVEL_LOW
Del ay can be one of the following values:
el a USBH_FT260_| NTR_DELY_1MB
y USBH_FT260_| NTR_DELY_5MB
USBH_FT260_| NTR_DELY_30MS

Return value

= USBH_STATUS_SUCCESS
+ USBH_STATUS_SUCCESS
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12.2.11 USBH_FT260_SelectGpio2Function()

Description
Sets the GPIO[2] function.

Prototype
USBH_STATUS USBH_FT260_Sel ect Gpi o2Functi on( USBH_H D_HANDLE hDevi ce,
USBH_FT260_GPlI O2_PI N Gpi 02Functi on);
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.

For GPIO[2] the following values can be used:
USBH_FT260_GPI C2_GPI O

Gpi 02Functi on USBH FT260_GPI O2_SUSPOUT

USBH_FT260_GPI O2_PWREN

USBH_FT260_GPI C&2_TX_LED

Return value

= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.12 USBH_FT260_SelectGpioAFunction()

Description
Sets the GPIO[A] function.

Prototype
USBH_STATUS USBH_FT260_Sel ect Gpi oAFunct i on( USBH_H D_HANDLE hDevi ce,
USBH_FT260_GPlI OA_PI N Gpi oAFuncti on);
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.

For GPIO[A] the following values can be used:
USBH_FT260_GPI OA_GPI O
USBH_FT260_GPlI OA_TX_ACTI VE
USBH_FT260_GPI QA TX_LED

Gpi 0AFuncti on

Return value

= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.13 USBH_FT260_ SelectGpioGFunction()

Description
Sets the GPIO[G] function.

Prototype
USBH_STATUS USBH_FT260_Sel ect Gpi oGFunct i on( USBH_H D_HANDLE hDevi ce,
USBH_FT260_GPlI OG_PI N Gpi oGFuncti on);
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.

For GPIO[G] the following values can be used:
USBH_FT260_GPI OG_GPI O

Gpi oGFuncti on USBH_FT260_GPl OG_PWREN

USBH_FT260_GPI OG RX_LED

USBH_FT260_GPI OG BCD DET

Return value

= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.14 USBH_FT260_SetSuspendOutPolarity()

Description
Sets polarity of the Suspend out pin.

Prototype

USBH_STATUS USBH_FT260_Set SuspendQut Pol arity
(USBH_HI D_HANDLE hDevi ce,
USBH_FT260_SUSPEND _QUT_POLARI TY Pol arity);

Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.

Pol arity can be one of the following values:
Pol arity USBH_FT260_SUSPEND OUT_LEVEL H GH
USBH_FT260_SUSPEND OUT_LEVEL LOW

Return value

= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.15 USBH_FT260_GetChipVersion()

Description
Gets the version of the FTDI chip.

Prototype
USBH_STATUS USBH_FT260_Get Chi pVer si on( USBH_H D_HANDLE  hDevi ce,
u32 * pChi pVersion);

Parameters

Parameter Description
hDevi ce Handle to the opened device/interface.
pChi pVer si on Pointer to a U32 variable to store the chip version.
Return value
= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.16 USBH_FT260_Enablel2CPin()

Description

Enables or disables the I2C pins of the dedicated device or interface.

Prototype
USBH_STATUS USBH FT260_Enabl el 2CPi n( USBH_HI D_HANDLE hDevi ce,
unsi gned int Enabl e) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.

Value to be set:
Enabl e 1 : Enables the I2C pins.
0 : Disables the I2C pins.

Return value

= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.17 USBH_FT260_SetUartToGPIOPin()

Description
Sets UART pins to generic GPIO pins.

Prototype
USBH_STATUS USBH_FT260_Set Uar t ToGPl OPi n( USBH_HI D_HANDLE hDevi ce) ;
Parameters

Parameter Description
hDevi ce Handle to the opened device/interface.

Return value

= USBH_STATUS_SUCCESS Operation was successful.
#+ USBH_STATUS_SUCCESS Operation was not successful.
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12.2.18 USBH_FT260_EnableDcdRiPin()

Description
Enabl e the DCD and RI UART pins.

Prototype
USBH_STATUS USBH FT260_Enabl eDcdRi Pi n( USBH_HI D HANDLE hDevi ce,
unsi gned int Enabl e) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.

Value to be set:
Enabl e 1 : Enables the I2C pins.
0 : Disables the I2C pins.

Return value

= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.19 USBH_FT260 _I2CMaster_Init()

Description

Initialize the I2C function of the device/interface and setups the I2C bus speed.

Prototype
USBH_STATUS USBH _FT260_I| 2CVast er _I ni t (USBH_H D_HANDLE hDevi ce,
Ul6 kbps) ;

Parameters

Parameter Description
hDevi ce Handle to the opened device/interface.
kbps I2C bus speed given in kbps.
Return value
= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.20 USBH_FT260 I2CMaster_Read()

Description

Reads data from a given I2C slave device.

Prototype
USBH_STATUS USBH_FT260_I| 2CMVast er _Read( USBH_H D_HANDLE hDevi ce,
us Devi ceAddr ess,
USBH FT260_I| 2C FLAG | 2cFl ag,
voi d * pBuffer,
u32 NunmByt esToRead,
u32 * pNunByt esRet ur ned) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.
Devi ceAddr ess Device address.
| 2cFl ag FT260 specific 12C transfer flags.
pBuf f er Pointer to a buffer to be store the read data.
NunByt esToRead Number of bytes to be read.
pNunByt esRet ur ned Pointer to a U32 variable storing the Number of bytes read.
Return value
= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.21 USBH_FT260_I2CMaster Write()

Description

Writes data to a given I2C slave device.

Prototype

USBH_STATUS USBH_FT260_I| 2CVaster _W it e( USBH_H D_HANDLE hDevi ce,
us Devi ceAddr ess,
USBH_FT260_| 2C FLAG | 2cFl ag,
voi d * pBuffer,
u32 NurmByt esToWi t e,
u32 * pNunBytesWitten);

Parameters

Parameter Description

hDevi ce Handle to the opened device/interface.

Devi ceAddr ess I2C slave address.

| 2cFl ag FT260 specific 12C transfer flags.

pBuf f er Pointer to a buffer containing the register data to be written.

NunByt esToWite Number of bytes to write.

pNunByt esWitten The number bytes that have been written.

Return value

= USBH_STATUS SUCCESS Operation was successful.

#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.22 USBH_FT260 I2CMaster ReadReg()

Description

Reads a register address from a specific I12C device address.

Prototype

USBH_STATUS USBH_FT260_I| 2CVvast er _ReadReg( USBH_HI D_HANDLE hDevi ce,
us Devi ceAddr ess,
USBH_FT260_| 2C FLAG | 2cFl ag,
voi d * pRegAddr,
u32 RegAddr Si ze,
voi d * pBuffer,
u32 NurmByt esToRead,
u32 * pNunByt esRet ur ned) ;

Parameters

Parameter Description
hDevi ce Handle to the opened device/interface.

Devi ceAddr ess

Device address.

| 2cFl ag

FT260 specific 12C transfer flags.

pRegAddr

Pointer to variable containing the register number to be
read.

RegAddr Si ze

Size of the register variable.

pBuf f er

Pointer to a buffer containing to store to the register.

NunByt esToRead

Number of bytes to read.

pNunmByt esRet ur ned

The number bytes that have been read.

Return value

= USBH_STATUS_SUCCESS
# USBH_STATUS_SUCCESS

Operation was successful.
Operation was not successful.
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12.2.23 USBH_FT260_I2CMaster_WriteReg()

Description

Writes to a register address from a specific I2C device address.

Prototype
USBH_STATUS USBH FT260_I| 2CMVast er _W it eReg( USBH_H D_HANDLE hDevi ce,
us Devi ceAddr ess,
USBH FT260_| 2C FLAG | 2cFl ag,
voi d * pRegAddr,
u32 RegAddr Si ze,
voi d * pBuffer,
u32 NunmByt esToW i t e,
u32 * pNunBytesWitten);
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.
Devi ceAddr ess I2C slave address.
| 2cFl ag FT260 specific 12C transfer flags.
oRegAddr Pointer to variable containing the register number to be writ-
ten.
RegAddr Si ze Size of the register variable.
pBuf f er Pointer to a buffer containing the register data to be written.
NunByt esToWite Number of bytes to write.
pNunmByt esWitten The number bytes that have been written.
Return value
= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.24 USBH_FT260 [2CMaster_GetStatus()

Description

Gets the current I12C status.

Prototype
USBH_STATUS USBH_FT260_I| 2CVast er _Get St at us( USBH_HI D_HANDLE hDevi ce,
us * pStatus);
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.
Pointer to a U8 Variable to store the 12C status: : The status
can be an or combination of the following:
USBH_FT260_| 2CM STATUS_CONTROLLER BUSY - Controller
busy: all other status bits invalid
USBH_FT260_| 2CM STATUS_ERROR_CONDI TI ON - Error con-
dition
USBH FT260 | 2CM STATUS SLAVE NACK - Slave address
pSt at us was not acknowledged during last operation

USBH FT260 | 2CM STATUS DATA NACK - Data not acknowl-
edged during last operation

USBH_FT260_| 2CM STATUS_ARBI TRATI ON_LCOST - Arbitra-
tion lost during last operation

USBH_FT260_| 2CM STATUS_CONTROLLER | DLE - Controller
idle

USBH_FT260_| 2CM STATUS_BUS_BUSY - Bus busy

Return value

= USBH_STATUS_SUCCESS
# USBH_STATUS_SUCCESS
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12.2.25 USBH_FT260 I2CMaster_Reset()

Description

Performs a reset of the I2C internal controller.

Prototype
USBH_STATUS USBH_FT260_| 2CMast er _Reset (USBH_HI D_HANDLE hDevi ce) ;
Parameters

Parameter Description
hDevi ce Handle to the opened device/interface.

Return value

= USBH_STATUS_SUCCESS Operation was successful.
#+ USBH_STATUS_SUCCESS Operation was not successful.
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12.2.26 USBH_FT260_UART Init()

Description

Initialize the UART module of the device/interface.

Prototype
USBH_STATUS USBH_FT260_UART_I ni t (USBH_H D_HANDLE hDevi ce) ;
Parameters

Parameter Description
hDevi ce Handle to the opened device/interface.

Return value

= USBH_STATUS_SUCCESS Operation was successful.
#+ USBH_STATUS_SUCCESS Operation was not successful.
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12.2.27 USBH_FT260 UART SetBaudRate()

Description
Sets the UART baud rate.

Prototype
USBH_STATUS USBH_FT260_UART_Set BaudRat e( USBH_H D_HANDLE hDevi ce,
u32 BaudRat e) ;

Parameters

Parameter Description
hDevi ce Handle to the opened device/interface.
BaudRat e Specifies the desired UART baud rate.
Return value
= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.28 USBH_FT260_UART_SetFlowControl()

Description
Sets the UART flow control.

Prototype
USBH_STATUS USBH_FT260_UART_Set FI owCont r ol (USBH_HI D_HANDLE hDevi ce,
USBH_FT260_UART_MODE FI owControl ) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.
The following flow controls are available:

USBH FT260_ UART_OFF - Disables the UART module.
USBH FT260 UART_RTS CTS MODE - Use hardware flow
control RTS, CTS mode.

Fl owCont 1 ol USBH FT260 UART_DTR DSR MODE - Use hardware flow
control DTR, DSR mode.
USBH FT260 UART_XON XOFF_MODE, - Use software flow
control mode.
USBH FT260_UART_NO FLOW CTRL_MODE - Do not use any
flow control mode.

Return value

= USBH_STATUS_SUCCESS
# USBH_STATUS_SUCCESS
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12.2.29 USBH_FT260 UART_ SetDataCharacteristics()

Description

Setups the UART based on the given data characteristics.

Prototype

USBH_STATUS USBH_FT260_UART_Set Dat aChar acteri sti cs( USBH_H D_HANDLE hDevi ce,

Parameters

USBH_FT260_DATA BI T DataBits,
USBH_FT260_STOP BI T StopBits,
USBH_FT260_PARITY Parity);

Parameter

Description

hDevi ce

Handle to the opened device/interface.

DataBits

The following data bits are available:
USBH_FT260_DATA BI T_7 - Use 7 bit mode.
USBH FT260_ DATA BI T_8 - use 8 bit mode.

StopBits

The desired stop bits can be the following:
USBH FT260_STCP_BI TS 1 - Use one stop bit.
USBH FT260_STCOP_BI TS 2 - Use two stop bits.

Parity

The following parity options are available:
USBH FT260_PARI TY_NONE - Use no parity.
USBH FT260_ PARI TY_CDD, - Use odd parity.
USBH FT260_PARI TY_EVEN - Use even parity.
USBH FT260 PARI TY_MARK - Use mark parity.
USBH FT260_PARI TY_SPACE - Use space parity.

Return value

= USBH_STATUS_SUCCESS
# USBH_STATUS_SUCCESS

Operation was successful.
Operation was not successful.
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12.2.30 USBH_FT260 UART SetBreak()

Description
Sets UART break state.

Prototype
USBH_STATUS USBH FT260_ UART_ Set Br eak( USBH _HI D HANDLE hDevi ce,
unsi gned OO f);
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.
1 - Sets the break.
narf 0 - Unsets the break.

Return value

= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.31 USBH_FT260_UART_SetXonXoffChar()

Description
Sets XON XOFF character for XON/XOFF flow control.

Prototype

USBH_STATUS USBH_FT260_UART_Set XonXof f Char (USBH_HI D_HANDLE hDevi ce,
us Xon,
us Xof f);

Parameters

Parameter Description

hDevi ce Handle to the opened device/interface.

Xon XON character to be used

Xof f XOFF character to be used.

Return value

= USBH_STATUS SUCCESS Operation was successful.

#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.32 USBH_FT260_UART_GetConfig()

Description

Retrieves the device’s or interfaces’s UART configuration.

Prototype
USBH_STATUS USBH_FT260_UART_Get Confi g( USBH_H D_HANDLE hDevi ce,
USBH_FT260_UART_CONFI G * pUart Confi g);
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.
Uar t Conf i Pointer to a USBH FT260_ UART_CONFI G structure to store the
P g UART configuration.

Return value

= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.33 USBH_FT260 UART Read()

Description
Reads data from the UART.

Prototype
USBH_STATUS USBH_FT260_UART_Read(USBH_HI D HANDLE  hDevi ce,
voi d * pBuffer,
u32 NurmByt esToRead,
u32 * pNunByt esRet ur ned) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.
pBuf f er PQOinter to a buffer to store the read data.
NunByt esToRead Size of the buffer.
oNumByt esRet ur ned Pointer to U32 variable to store the number of bytes re-
turned.
Return value
= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.34 USBH_FT260 UART Write()

Description
Writes data to the UART.

Prototype

USBH_STATUS USBH_FT260_UART_Wite(USBH H D HANDLE hDevi ce,
voi d * pBuffer,
u32 NunmByt esToW i t e,
u32 * pNunBytesWitten);

Parameters

Parameter Description
hDevi ce Handle to the opened device/interface.
pBuf f er Pointer to a buffer containing the data to write.

NunByt esToWite

Number of bytes to write.

pNunByt esWitten

Pointer to a U32 variable to store the number of bytes writ-
ten.

Return value

= USBH_STATUS_SUCCESS
# USBH_STATUS_SUCCESS

Operation was successful.
Operation was not successful.
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12.2.35 USBH_FT260 UART Reset()

Description
Resets the UART.

Prototype

USBH_STATUS USBH_FT260_UART Reset (USBH_HI D_HANDLE hDevi ce);

Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.

Return value

= USBH_STATUS_SUCCESS Operation was successful.
#+ USBH_STATUS_SUCCESS Operation was not successful.
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12.2.36 USBH_FT260 UART_GetDcdRiStatus()

Description
Get the UART DCD RI status.

Prototype
USBH_STATUS USBH_FT260_UART_Get DcdRi St at us( USBH_HI D_HANDLE hDevi ce,
us * pval);
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.
Pointer to a U8 variable to store the DCD RI status:
pVal bit[0] - DCD.
bit[1] - RI.
Return value
= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.37 USBH_FT260_UART_EnableRiWakeup()

Description
Enables or disables the UART RI wake-up.

Prototype
USBH_STATUS USBH FT260_ UART Enabl eRi Wakeup(USBH H D HANDLE hDevi ce,
unsi gned i nt Enabl e) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.

Value to be set:
Enabl e 1 : Enables UART RI wake-up.
0 : Disables UART RI wake-up.

Return value

= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.38 USBH_FT260_UART_SetRiWakeupConfig()

Description
Setups the UART RI wake-up type.

Prototype
USBH_STATUS USBH FT260_ UART Set Ri WakeupConfi g( USBH H D _HANDLE hDevi ce,
USBH FT260_RI _WAKEUP_TYPE Type);
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.

The type can be one of the following:
Type USBH_FT260_RI _WAKEUP_RI SI NG _EDGE
USBH FT260_RI _WAKEUP_FALLI NG _EDGE

Return value

= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.39 USBH_FT260_ GetiInterruptFlag()

Description
Interrupt is transmitted by UART interface.

Prototype
USBH_STATUS USBH FT260_Get I nt err upt Fl ag( USBH_H D_HANDLE  hDevi ce,
unsi gned int * plntFlag);

Parameters

Parameter Description
hDevi ce Handle to the opened device/interface.
pl nt Fl ag Pointer to a unsigned variable to store the value.
Return value
= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.40 USBH_FT260_CleaninterruptFlag()

Description

Cleans the interrupt flag.

Prototype
USBH_STATUS USBH_FT260_Cl eanl nterrupt Fl ag( USBH_H D_HANDLE  hDevi ce,
unsi gned int * plntFlag);
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.
Pointer to a unsigned int variable for storing the interrupt
pl nt Fl ag
flag value.
Return value
= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.41 USBH_FT260_GPIO_Set()

Description
Sets the GPIO pin status based on the USBH FT260_GPI O REPORT structure.

Prototype
USBH_STATUS USBH_FT260_GPI O_Set ( USBH_HI D_HANDLE hDevi ce,
const USBH FT260_GPl O REPORT * pReport);
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.
pReport Pointer to USBH FT260_GPI O REPORT variable.

Return value

= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.42 USBH_FT260_GPIO_Get()

Description
Gets the GPIO pin status.

Prototype
USBH_STATUS USBH_FT260_GPI O _Get (USBH_HI D_HANDLE hDevi ce,
USBH_FT260_GPI O REPORT * pReport);
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.
pReport Pointer to USBH FT260_GPI O REPORT variable.

Return value

= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.43 USBH_FT260_GPIO_SetDir()

Description
Sets the direction for a specific GPIO pin.

Prototype
USBH_STATUS USBH_FT260_GPI O Set Di r (USBH_HI D_HANDLE hDevi ce,

uUl6 Pi nNum

us Dir);
Parameters

Parameter Description
hDevi ce Handle to the opened device/interface.
Pi nNum GPIO pin to set.
Value to be set:
Dir 1 : Sets to output mode.
0 : Sets to input mode.

Return value

= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.44 USBH_FT260 GPIO_Read()

Description
Retrieves the pin state for a specified GPIO pin.

Prototype
USBH_STATUS USBH_FT260_GPI O Read( USBH_H D HANDLE  hDevi ce,
uUl6 Pi nNum
us * pval);
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.
Pi nNum GPIO pin to get.
pVal Pointer to U8 variable to store the pin state.
Return value
= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.45 USBH_FT260 _GPIO_Write()

Description
Sets the pin state for a specified GPIO pin.

Prototype
USBH_STATUS USBH _FT260_GPI O Wi te( USBH H D _HANDLE hDevi ce,
uUl6 Pi nNum
us val ) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.
Pi nNum GPIO pin to set.
Val Value to set.
Return value
= USBH_STATUS SUCCESS Operation was successful.
#+ USBH_STATUS SUCCESS Operation was not successful.
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12.2.46 USBH_FT260 _GPIO_Set OD()

Description
Set GPIO open drain.

Prototype
USBH_STATUS USBH _FT260_GPI O Set _OD( USBH_HI D_HANDLE hDevi ce,
us Pi ns);
Parameters
Parameter Description
hDevi ce Handle to the opened device/interface.
Pi ns A GPIO pin bit mask where each pin represents a bit.
Mask[0..5] - GPIO[0..5]

Return value

= USBH_STATUS_SUCCESS
# USBH_STATUS_SUCCESS

Operation was successful.
Operation was not successful.
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12.2.47 USBH_FT260_GPIO_Reset_OD()

Description

Resets the open drain state for all pins.

Prototype
USBH_STATUS USBH_FT260_GPI O Reset _OD( USBH_HI D_HANDLE hDevi ce) ;
Parameters

Parameter Description
hDevi ce Handle to the opened device/interface.

Return value

= USBH_STATUS_SUCCESS Operation was successful.
#+ USBH_STATUS_SUCCESS Operation was not successful.
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12.3 Data structures

CHAPTER 12 Data structures

This chapter describes the emUSB-Host FT260 driver data structures.

Function

Description

USBH_FT260_VI D_PI D_PAI R

This structure is used to add a FT260 de-
vice that has a different Vendor and Prod-
uct Id stored in EEPROM.

USBH_FT260_UART_CONFI G

This structure used to retrieve the current
UART status of the chip.

USBH_FT260_GPl O_REPORT

This structure is used to retrieve or to set
the status of the various GPIO pins of the
FT260 chip.
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12.3.1 USBH_FT260_VID_PID_PAIR

Description

This structure is used to add a FT260 device that has a different Vendor and Product Id
stored in EEPROM. Only the Vendor|d and Product | d members needs to be filled. Any-
thing else is handled by the FT260 module. Note: Do not modify these values after the
USBH _FT260_AddSupportedlten() was called.

Type definition

typedef struct {
USBH DLI ST ListEntry;

ul6 Vendor | d;
ul6 Product | d;
u32 Magi c;

} USBH_FT260 VI D PI D_PAIR

Structure members

Member Description
Li stEntry Internal use
Vendor | d Identifier for the vendor
Product I d Identifier for the product
Magi ¢ Internal use
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12.3.2 USBH_FT260_UART_CONFIG

This structure used to retrieve the current UART status of the chip

Type definition

typedef struct {

us FlowCrl;
U32 BaudRate;
us DataBit;
us Parity;
us StopBit;
us Br eaki ng;

} USBH_FT260_UART_CONFI G

Structure members

Member

Description

Fl owCt r |

Specifies the set flow mode control. The following modes are
available:
0x00 : OFF, and switch UART pins to GPIO
0x01 : RTS_CTS mode(GPIOB = > RTSN, GPIOE
0x02 : DTR_DSR mode(GPIOF = > DTRN, GPIOH

0x03 : XON_XOFF( sof t war e flow control)

0x04 : No flow control mode

= > CTSN)
= > DSRN)

BaudRat e

UART baud rate The FT260 supports baud rate range from
1200 to 12M.

Dat aBi t

The current data bit mode:
0x07: 7 data bits
0x08: 8 data bits

Parity

The parity that is used by the UART module:
0x00: No parity
0x01: Odd parity. This means that the parity bit is set to
either ‘1’ or ‘0’ so that an odd number of 1’s are sent.
0x02: Even parity. Thi s means that the parity bit is set
to either ‘1’ or ‘0’ so that an even number of 1’s are sent.
0x03: Mark parity. Thi s simply means that the parity bit
is always High.
0x04: Space pari ty. Thi s simply means that the parity bit
is always Low.

St opBi t

The number of stop bits that are used:
0x00: one stop bit
0x02: two stop bits

Br eaki ng

When active the TXD line goes into “spacing” state which
causes a break in the receiving UART.

0x00 : no break

0x02 : break
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12.3.3 USBH_FT260_GPIO_REPORT

Description

CHAPTER 12

Data structures

This structure is used to retrieve or to set the status of the various GPIO pins of the FT260
chip. Please refer to the data sheet of the FT260 to check the GPIO capability.

Type definition

typedef struct {
uUg Val ue;
Us Dir;
U8 Gpi oN_Val ue;
Us pioN Dir;

} USBH_FT260_GPI O REPORT;

Structure members

Member Description
Val ue GPIO[0..5] Pin state
GPIOJ[0..5] Pin direction whereas:
Dir 1 : Output
0 : Input
Gpi oN _Val ue GPIO[A..H] Pin state
GPIO[A..H] Pin direction whereas:
Gpi oN Dir 1 : Output
0 : Input
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Chapter 13
BULK Device Driver (Add-On)

This chapter describes the optional emUSB-Host add-on “"BULK device driver”. It allows
communication with a vendor specific USB devices.
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13.1 Introduction

The BULK driver software component of emUSB-Host allows communication with vendor
specific devices using an arbitrary number of bulk or interrupt endpoints.

This chapter provides an explanation of the functions available to application developers
via the BULK driver software. All the functions and data types of this add-on are prefixed
with "'USBH_BULK_".

13.1.1 Overview

A BULK device connected to the emUSB-Host is automatically configured and added to an
internal list. If the BULK driver has been registered, it is notified via a callback when a BULK
device has been added or removed. The driver then can notify the application program,
when a callback function has been registered via USBH_BULK_Regi st er Noti fi cati on() . In
order to communicate with such a device, the application has to call the USBH_BULK _Qpen(),
passing the device index. BULK devices are identified by an index. The first connected
device gets assigned the index 0, the second index 1, and so on.

13.1.2 Features

The following features are provided:

Ability to send and receive data.

Handling of multiple BULK devices at the same time.
Notifications about BULK connection status.
Handling for an arbitrary number of endpoints.

13.1.3 Example code

An example application which uses the API is provided in the USBH BULK Start. c file.
This example demonstrates simple communication between the host and a Bulk device. To
run this sample a device programmed with the emUSB-Device sample USB_BULK Test. c
is required. The sample demonstrates how to extract the endpoint addresses, which are
required by the emUSB-Host BULK API. The sample will send and receive data starting with
1 byte, after each successful echo the number of bytes is increased, up to 1024.
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13.2 API Functions

API Functions

This chapter describes the emUSB-Host BULK driver API functions. These functions are

defined in the header file USBH_BULK. h.

Function

Description

USBH_BULK_I ni t ()

Initializes and registers the BULK device
module with emUSB-Host.

USBH_BULK_Exi t ()

Unregisters and de-initializes the BULK de-
vice module from emUSB-Host.

USBH BULK Regi sterNotification()

(Deprecated) Sets a callback in order to
be notified when a device is added or re-
moved.

USBH BULK AddNoti fication()

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

USBH_BULK_RenopveNoti fi cati on()

Removes a callback registered through
USBH BULK AddNoti fi cati on.

USBH_BULK_Open()

Opens a device interface given by an in-
dex.

USBH_BULK_Cl ose()

Closes a handle to an opened device.

USBH BULK Al | owShort Read()

Enables or disables short read mode.

USBH_BULK_Cet Devi cel nf o()

Retrieves information about the BULK de-
vice.

USBH BULK_Get Endpoi nt I nf o()

Retrieves information about an endpoint of
a BULK device.

USBH_BULK_Read()

Reads from the BULK device.

USBH BULK Recei ve()

Reads one packet from the device.

USBH_BULK_Wite()

Writes data to the BULK device.

USBH BULK Get MaxTr ansfer Si ze()

Return the maximum transfer size allowed
for the USBH BULK_ *Async functions.

USBH BULK ReadAsync()

Triggers a read transfer to the BULK de-
vice.

USBH BULK Wit eAsync()

Triggers a write transfer to the BULK de-
vice.

USBH_BULK_Cancel ()

Cancels a running transfer.

USBH BULK Get NunByt esl nBuf f er ()

Gets the number of bytes in the receive
buffer.

USBH BULK_ Set upRequest ()

Sends a specific request (class vendor etc)
to the device.

USBH BULK | soDataCtrl ()

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

USBH_BULK_Cet | nt er f aceHandl e()

Return the handle to the (open) USB inter-
face.
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13.2.1 USBH_BULK_Init()

Description

Initializes and registers the BULK device module with emUSB-Host.

Prototype

USBH_STATUS USBH BULK_I nit(const USBH_| NTERFACE_MASK * pl nterfaceMask);

Parameters

Parameter Description

Deprecated parameter. Please use USBH BULK AddNoti fi -
cati on to add new interfaces masks. To be backward com-

pl nt er f aceMask patible the mask added through this parameter will be auto-
matically added when USBH BULK Regi sterNotificationis
called.

Return value

USBH_STATUS_SUCCESS Success or module already initialized.

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 BULK Exit has to be called the same number of times as this
function was called.
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13.2.2 USBH_BULK_Exit()

Description

Unregisters and de-initializes the BULK device module from emUSB-Host.

Prototype

voi d USBH_BULK_Exit (void);

Additional information

Before this function is called any notifications added via USBH BULK_AddNot i fi cati on()
must be removed via USBH_BULK _RenpveNoti fi cati on(). Has to be called the same num-
ber of times USBH BULK I nit was called in order to de-initialize the module. This function
will release resources that were used by this device driver. It has to be called if the ap-
plication is closed. This has to be called before USBH Exit () is called. No more functions
of this module may be called after calling USBH_BULK_Exi t () . The only exception is USB-
H BULK_I ni t (), which would in turn re-init the module and allow further calls.
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13.2.3 USBH_BULK_RegisterNotification()

Description

(Deprecated) Sets a callback in order to be notified when a device is added or removed.

Prototype
voi d USBH BULK Regi sterNotification(USBH_NOTI FI CATI ON_FUNC * pf Notification,
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 BULK AddNoti fi cati on().
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13.2.4 USBH_BULK_RemoveNotification()

Description
Removes a callback registered through USBH BULK AddNoti fi cati on.

Prototype
USBH_STATUS USBH BULK_RenpveNoti fi cati on(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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13.2.5 USBH_BULK_AddNotification()

Description

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

Prototype
USBH_STATUS USBH BULK_AddNoti fi cation
( USBH_NOTI FI CATI ON_HOOK * pHook,
USBH_NOTI FI CATI ON_FUNC * pfNotification,
voi d * pCont ext,
*

const USBH_I NTERFACE_NMASK pl nt er f aceMask) ;

Parameters

Parameter Description

Pointer to a user provided USBH_NOTI FI CATI ON_HOXK vari-
able.

pHook

Pointer to a function the stack should call when a device is

pf Notification connected or disconnected.

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

Pointer to a structure of type USBH_| NTERFACE_MASK. NULL
means that all interfaces will be forwarded to the callback.

pCont ext

pl nt er f aceMask

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Example

static USBH_NOTI FI CATI ON_HOOK _Hook;

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

_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

EE I S T

~

static void _cbOnAddRenoveDevi ce(void * pContext, U8 Devlndex, USBH DEVI CE_EVENT Event) {
(voi d) pCont ext ;
switch (Event) {
case USBH _DEVI CE_EVENT_ADD:
USBH Logf_ Application("**** Device added\n");
_Devl ndex = Devl ndex;
_Devl sReady = 1;
br eak;
case USBH_DEVI CE_EVENT_REMOVE:
USBH _Logf _Application("**** Device renoved\n");
_Devl sReady = 0;
_Devl ndex = -1;

br eak;
defaul t:; /1 Shoul d never happen
}
}
< >

USBH_BULK I nit();
USBH BULK _AddNoti fi cati on(& Hook, _chOnAddRenoveDevice, NULL);

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



431 CHAPTER 13 API Functions

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



432 CHAPTER 13 API Functions

13.2.6 USBH_BULK_RegisterNotification()

Description

(Deprecated) Sets a callback in order to be notified when a device is added or removed.

Prototype
voi d USBH BULK Regi sterNotification(USBH_NOTI FI CATI ON_FUNC * pf Notification,
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 BULK AddNoti fi cati on().
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13.2.7 USBH_BULK_Open()

Description

Opens a device interface given by an index.

API Functions

Prototype
USBH_BULK_HANDLE USBH_BULK_Open(unsi gned | ndex);
Parameters
Parameter Description
I ndex of the interface that shall be opened. In general this
| ndex means: the first connected interface is 0, second interface is
1 etc.

Return value

= USBH_BULK_| NVALI D_HANDLE
# USBH_BULK_| NVALI D_HANDLE

Additional information

Device not available or removed.
Handle to a BULK device

The index of a new connected device is provided to the callback function registered with
USBH BULK AddNoti fi cation().
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13.2.8 USBH_BULK_Close()

Description

Closes a handle to an opened device.

Prototype
USBH_STATUS USBH_BULK_ O ose( USBH BULK_HANDLE hDevi ce);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH BULK Open().

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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13.2.9 USBH_BULK_AllowShortRead()

Description

Enables or disables short read mode. If enabled, the function USBH BULK Read() returns
as soon as data was read from the device. This allows the application to read data where
the number of bytes to read is undefined.

Prototype
USBH_STATUS USBH BULK_Al | owShor t Read( USBH_BULK_HANDLE hDevi ce,
us Al | owshort Read) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH BULK Open().
Define whether short read mode shall be used or not.
Al | owShor t Read e 1 - Allow short read.
e 0 - Short read mode disabled.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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13.2.10 USBH_BULK_GetDevicelnfo()

Description

Retrieves information about the BULK device.

Prototype
USBH_STATUS USBH_BULK_Get Devi cel nf o( USBH_BULK_HANDLE hDevi ce,
USBH_BULK_DEVI CE_I NFO * pDevl nf o) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH BULK Open().
Pointer to a USBH BULK DEVI CE_| NFO structure that receives
pDevl nf o : )
the information.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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13.2.11 USBH_BULK_GetEndpointinfo()

Description

Retrieves information about an endpoint of a BULK device.

Prototype

USBH_STATUS USBH_BULK_Get Endpoi nt | nf o( USBH_BULK_HANDLE hDevi ce,
unsi gned EPI ndex,
USBH _BULK_EP_I NFO * pEPI nfo);

Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH BULK Open().
EPI ndex Index of the EP (0 ... DevIinfo.NumEPs-1)
Pointer to a USBH BULK EP_| NFO structure that receives the
pEPI nf o . ;
information.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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13.2.12 USBH_BULK_Read()

Description

Reads from the BULK device. Depending of the ShortRead mode (see USBH BULK Al -
| owShor t Read() ), this function will either return as soon as data is available or all data
have been read from the device. This function will also return when a set timeout is expired,
whatever comes first.

The USB stack can only read complete packets from the USB device. If the size of a received
packet exceeds NunByt es then all data that does not fit into the callers buffer (pDat a) is
stored in an internal buffer and will be returned by the next call to USBH BULK Read() . See
also USBH BULK_ Get NunmByt esl nBuffer ().

To read a null packet, set pData = NULL and NunBytes = 0. For this, the internal buffer
must be empty.

Prototype
USBH_STATUS USBH BULK_Read(USBH_BULK_HANDLE  hDevi ce,
us EPAddr ,
us * pDat a,
u32 NunByt es,
u32 * pNunByt esRead,
u32 Ti meout) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH BULK Open().
EPAddr Endpoint address (can be retrieved via USBH BULK Get End-
poi nt I nfo() ). Must be an IN endpoint.
pDat a Pointer to a buffer to store the read data.
NunByt es Number of bytes to be read from the device.
NUMBYt esRead Pointer to a variable which receives the number of bytes
P Y read from 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_TI MEQUT) it already may have
read part of the data. The number of bytes read successfully is always stored in the variable
pointed to by pNunByt esRead.
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13.2.13 USBH_BULK_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 endpoint referenced. The maximum packet size of
the endpoint can be retrieved using USBH BULK Get Endpoi nt | nf o() .

Prototype
USBH_STATUS USBH BULK_Recei ve( USBH BULK_HANDLE  hDevi ce,
us EPAddr ,
us * pDat a,
u32 * pNunByt esRead,
u32 Ti meout ) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH BULK Open().
EPAddr Endpoint address (can be retrieved via USBH BULK Get End-
poi nt I nf o() ). Must be an IN endpoint.
pDat a Pointer to a buffer to store the data read.
oNunByt esRead Pointer to a varlab_le which receives the number of bytes
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 BULK Read(). Data
contained in this buffer are not returned by USBH BULK Recei ve(). Intermixing calls to
USBH _BULK_Read() and USBH BULK Recei ve() for the same endpoint should be avoided
or used with care.
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13.2.14 USBH_BULK_Write()

Description

Writes data to the BULK device. The function blocks until all data has been written or until
the timeout has been reached.

Prototype
USBH_STATUS USBH BULK Wit e( USBH BULK_HANDLE  hDevi ce,
us EPAddr ,
const U8 * pDat a,
u32 NunByt es,
u32 * pNunBytesWitten,
u32 Ti meout ) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH BULK Open().
EPAddr Endpoint address (can be retrieved via USBH BULK Get End-
poi nt I nfo() ). Must be an OUT endpoint.
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
PRUNByteswitten 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_TI 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 esWi tten.
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13.2.15 USBH_BULK_ GetMaxTransferSize()

Description

Return the maximum transfer size allowed for the USBH BULK_ *Async functions.

Prototype
USBH_STATUS USBH_BULK_Get MaxTr ansf er Si ze( USBH_BULK_HANDLE  hDevi ce,
us EPAddr ,
u32 * pMaxTransferSi ze);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH BULK Open().
EPAddr Endpoint address (can be retrieved via USBH BULK Get End-

poi nt I nfo()).

Pointer to a variable which will receive the maximum trans-
fer size for the specified endpoint.

pMaxTr ansfer Si ze

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

Using this function is only necessary with the USBH BULK_*Async functions, other functions
handle the limits internally. These limits exist because certain USB controllers have hard-
ware limitations. Some USB controllers (OHCI, EHCI, ...) do not have these limitations,
therefore OxFFFFFFFF will be returned.
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13.2.16 USBH_BULK_ReadAsync()

Description

Triggers a read transfer to the BULK device. The result of the transfer is received through
the user callback. This function will return immediately while the read transfer is done
asynchronously.

Prototype

USBH_STATUS USBH BULK_ReadAsync( USBH _BULK_ HANDLE hDevi ce,
us EPAddr ,
voi d * pBuffer,
us2 Buf fer Si ze,
USBH _BULK_ON_COVPLETE_FUNC * pf OnConpl et e,
USBH_BULK_RW CONTEXT * pRWCont ext) ;

Parameters

Parameter Description
hDevi ce Handle to an open device returned by USBH BULK Open().
EPAddr Endpoint address. Must be an IN endpoint.

Pointer to the buffer that receives the data from the device.
Ignored for ISO transfers.

Size of the buffer in bytes. Must be a multiple of of the max-
imum packet size of the USB device. Use USBH BULK_ Get -
MaxTr ansf er Si ze() to get the maximum allowed size. Ig-
nored for ISO transfers.

Pointer to a user function of type USBH BULK ON_COMW
pf OnConpl et e PLETE_FUNC which will be called after the transfer has been
completed.

Pointer to a USBH BULK 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.
The member ‘pUser Cont ext * may be set before calling USB-
H BULK_ReadAsync() . Other members need not be initial-
ized and are set by the function USBH BULK ReadAsync() .
The memory used for this structure must be valid, until the
transaction is completed.

pBuf f er

Buf ferSi ze

pRWCont ext

Return value

= USBH_STATUS PENDI NG Success, the data transfer is queued, the user callback
will be called after the transfer is finished.
#+ USBH_STATUS PENDI NG An error occurred, the transfer is not started and user

callback will not be called.
Example

static USBH BULK_RW CONTEXT _ReadWit eCont ext;

<...>

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

*

* _OnReadConpl et e
*/
static void _OnReadConpl et e( USBH_BULK_RW CONTEXT * pRWCont ext) {
i f (pRWCont ext->Status == USBH_STATUS_SUCCESS) ({
printf("Successfully read %u bytes \n",
(unsi gned i nt) pRWCont ext - >NunByt esTr ansferred);
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} else {
printf("ReadAsync cal | back returned % \n",
USBH_GCet St at usSt r (pRWCont ext - >Stat us)) ;
/1 Error handling

Status = USBH BULK ReadAsync(_hDevi ce,
EPAddr ,
_acBuffer,
NunByt es,
_(OnReadConpl et e,
& ReadWiteContext);
if (Status != USBH STATUS PENDI NG {
/1 Error handling.

}

<...>

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



444 CHAPTER 13 API Functions

13.2.17 USBH_BULK_WriteAsync()

Description

Triggers a write transfer to the BULK device. The result of the transfer is received through
the user callback. This function will return immediately while the write transfer is done
asynchronously.

Prototype

USBH_STATUS USBH BULK Wit eAsync( USBH_BULK_HANDLE hDevi ce,
us EPAddr ,
voi d * pBuffer,
us2 Buf fer Si ze,
USBH_BULK_ON_COWMPLETE_FUNC * pf OnConpl et e,
USBH_BULK_RW CONTEXT * pRWCont ext ) ;

Parameters

Parameter Description
hDevi ce Handle to an open device returned by USBH BULK Open().
EPAddr Endpoint address. Must be an OUT endpoint.

Pointer to a buffer which holds the data. Ignored for ISO
transfers.

Number of bytes to write. Use USBH BULK_Get MaxTr ansf er -
Buf fer Si ze Si ze() to get the maximum allowed size. Ignored for ISO
transfers.

Pointer to a user function of type USBH BULK ON_COMW
pf OnConpl et e PLETE_FUNC which will be called after the transfer has been
completed.

Pointer to a USBH BULK 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. pf On-
Conpl et e function. The member ‘pUser Cont ext " may be
set before calling USBH_BULK_W it eAsync() . Other mem-
bers need not be initialized and are set by the function USB-
H BULK Wi teAsync(). The memory used for this structure
must be valid, until the transaction is completed.

pBuf f er

pRWCont ext

Return value

= USBH_STATUS PENDI NG Success, the data transfer is queued, the user callback
will be called after the transfer is finished.
#+ USBH_STATUS PENDI NG An error occurred, the transfer is not started and user

callback will not be called.
Example

static USBH BULK_RW CONTEXT _ReadWit eCont ext;

<...>

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

*

* _OnWiteConplete
*/
static void _OnWiteConpl et e(USBH BULK _RW CONTEXT * pRWContext) {
i f (pRWCont ext->Status == USBH_STATUS_SUCCESS) ({
printf("Successfully witten data to the device \n");
} else {
printf("WiteAsync callback returned % \n",
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USBH_Cet St at usSt r (pRWCont ext - >Status)) ;
/1 Error handling

Status = USBH BULK Wi teAsync(_hDevi ce,
EPAddr ,
_acBuffer,
NunByt es,
_OnWiteConpl ete,
& ReadWiteContext);
if (Status != USBH STATUS PENDI NG {
/1 Error handling.
}

<...>
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13.2.18 USBH_BULK_Cancel()

Description

Cancels a running transfer.

Prototype
USBH_STATUS USBH_BULK_Cancel ( USBH_BULK_HANDLE hDevi ce,
us EPAddr) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH BULK Open().
EPAddr Endpoint address.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

This function can be used to cancel a transfer which was initiated by USBH BULK ReadA-
sync() /USBH BULK WiteAsync() or USBH BULK Read()/USBH BULK Wite().In the later
case this function has to be called from a different task.
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13.2.19 USBH_BULK_GetNumBytesInBuffer()

Description
Gets the number of bytes in the receive buffer.

The USB stack can only read complete packets from the USB device. If the size of a received
packet exceeds the number of bytes requested with USBH BULK Read(), than all data that
is not returned by USBH BULK Read() is stored in an internal buffer.

The number of bytes returned by USBH BULK Get NunByt esl nBuf f er () can be read using
USBH BULK Read() out of the buffer without a USB transaction to the USB device being

executed.
Prototype
USBH_STATUS USBH_BULK_Get NumByt esl nBuf f er (USBH_BULK_HANDLE  hDevi ce,
us EPAddr ,
u32 * pRxBytes);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH BULK Open().
EPAddr Endpoint address.
Pointer to a variable which receives the number of bytes in
pRxByt es :
the receive buffer.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Example

I

/1l Read only ONE byte to trigger the read transfer.

/1 This means that the remaining bytes are in the internal packet buffer!

I

USBH BULK Read( hDevi ce, EPAddr, acbData, 1, &NunBytes, Tineout);

if (NunBytes) ({
I
/1 W do not know how big the packet was which we received fromthe device,
/1l since we only read 1 byte fromthe packet.

/'l Therefore we still mght have sone data in the internal buffer!
/1 Using USBH BULK_ Get NunByt esl nBuffer we can check how many bytes are still in the
/1 internal buffer (if any) and read those as well.
I
i f (USBH_BULK_Get NunByt esl nBuf f er (hDevi ce, EPAddr, &RxBytes) == USBH_STATUS_ SUCCESS) ({
I
/1l Read the renumining bytes.
I

if (RxBytes > 0) {
USBH BULK Read( hDevi ce, EPAddr, &acData[l], RxBytes, &NunBytes, Ti nmeout);
}
}
}
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13.2.20 USBH_BULK_ SetupRequest()

Description

Sends a specific request (class vendor etc) to the device.

API Functions

Prototype
USBH_STATUS USBH_BULK_Set upRequest ( USBH_BULK_ HANDLE hDevi ce,
us Request Type,
us Request,
Ul6 wval ue,
uUl6 w ndex,
voi d * pDat a,
u32 * pNunByt esDat a,
u32 Ti meout) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH BULK Open().

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.
w ndex wl ndex in the setup request.
pDat a Additional data for the setup request.

pNunByt esDat a

. Number of bytes to be received/sent in pDat a.
. Number of bytes processed.

Ti meout

Ti meout in ms. 0 means infinite timeout.

Return value

USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

wLength which is normally part of the setup packet will be determined given by the pNum
Byt es and pDat a. In case no pBuff er is given, wLength will be 0.
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13.2.21 USBH_BULK_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 BULK Wit eAsync(), 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_BULK_| soDat aCt r | ( USBH_BULK_HANDLE hDevi ce,
us EPAddr ,
USBH_I SO DATA_CTRL * pl soData);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH BULK Open().
EPAddr Endpoint address.
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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13.2.22 USBH_BULK_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_BULK_Get I nt er f aceHand| e( USBH_BULK_HANDLE hDevi ce) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH BULK Open().

Return value

Handle to an open interface.
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13.3 Data structures

This chapter describes the emUSB-Host BULK driver data structures.

Structure Description

Structure containing information about a BULK de-

USBH BULK_DEVI CE_I NFO .
- - - VICE.

USBH _BULK_EP_I NFO Structure containing information about an endpoint.

Contains information about a completed, asynchro-

USBH BULK RW CONTEXT
- - = nous transfers.

This data structure is used to provide or acknowl-

USBH_| SO _DATA _CTRL edge IS0 data.
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13.3.1 USBH_BULK_DEVICE_INFO

Description

Structure containing information about a BULK device.

Type definition

typedef struct {
uUl6
uUl6
us
us
us
us
USBH_SPEED
us
us
USBH_BULK_EP_| NFO
USBH_DEVI CE_I D
USBH_| NTERFACE_| D

Vendor | d;
Product | d;

d ass;

Subd ass;

Pr ot ocol ;

Al ternateSetting;
Speed;

I nt erfaceNo;
NumePs;

Endpoi ntInfo[];
Devi cel d;

I nterfacel D

} USBH_BULK_DEVI CE_I NFQ,

Structure members

Data structures

Member Description
Vendor | d The Vendor ID of the device.
Product I d The Product ID of the device.
Cl ass The interface class.
Subd ass The interface sub class.
Pr ot ocol The interface protocol.

Al ternateSetting

The current alternate setting

Speed

The USB speed of the device, see USBH_SPEED.

I nt er f aceNo

Index of the interface (from USB descriptor).

NuntEPs

Number of endpoints.

Endpoi nt I nfo

Obsolete. See USBH BULK_Get Endpoi nt I nfo() .

Devi cel d

ent device Id is assigned.

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-

I nterfacel D

Interface ID of the device.
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13.3.2 USBH_BULK_EP_INFO

Description

Structure containing information about an endpoint.

Type definition

typedef struct {

us Addr ;

us  Type;

us Direction;

Ul6 MaxPacket Si ze;
} USBH_BULK_EP_I NFQ,

Structure members

Member Description
Addr Endpoint Address.
Type Endpoint Type (see USB_EP_TYPE_... macros).
Di rection Endpoint direction (see USB_... DI RECTI ON macros).
MaxPacket Si ze Maximum packet size for the endpoint.
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13.3.3 USBH_BULK_RW_CONTEXT

Description

Contains information about a completed, asynchronous transfers. Is passed to the USB-
H BULK ON_COWMPLETE_FUNC user callback when using asynchronous write and read. When
this structure is passed to USBH BULK ReadAsync() or USBH BULK Wit eAsync() its mem-
ber need not to be initialized.

Type definition

typedef struct {

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

18 Ter m nat ed;

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

u32 User Buf f er Si ze;

} USBH_BULK_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.

Ter m nat ed

e 1: Operation is terminated.

e 0: More data may be transfered and callback function may
be called again

(ISO transfers only).

NunByt esTr ansf erred

Number of bytes transferred.

pUser Buf f er

For BULK and INT transfers: Pointer to the buffer provided to
USBH BULK ReadAsync() or USBH BULK WiteAsync(). For
ISO IN transfers: Pointer to to data read.

User Buf f er Si ze

For BULK and INT transfers: Size of the buffer as provided to
USBH BULK ReadAsync() or USBH BULK WiteAsync(). Not
used For ISO transfers.
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13.3.4 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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13.4 Type definitions

This chapter describes the types defined in the header file USBH_BULK. h.

Type Description

Function called on completion of an asynchronous

USBH BULK ON COMPLETE FUNC
- - = — transfer.
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13.4.1 USBH_BULK_ON_COMPLETE_FUNC

Description

Function called on completion of an asynchronous transfer. Used by the functions USB-
H BULK ReadAsync() and USBH BULK Wit eAsync().

Type definition
typedef void USBH BULK_ON_COMPLETE_FUNC( USBH BULK_RW CONTEXT * pRWCont ext);

Parameters
Parameter Description
pRWCont ext Pointer to a USBH _BULK RW CONTEXT structure.
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Chapter 14
LAN component (Add-On)

This chapter describes the optional emUSB-Host add-on “LAN". It allows interfacing Ether-
net-over-USB adapters with embQOS/IP.
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14.1 Introduction

The LAN software component of emUSB-Host allows communication with Ethernet-over-
USB adapters. These devices usually implement the CDC-ECM, RNDIS protocol or a propri-
etary protocol from the company ASIX. All above protocols allow the transfer of Ethernet
packets over USB. emUSB-Host LAN provides a seamless interface with embOS/IP irrespec-
tive of the underlying USB protocol thereby allowing devices without Ethernet connectors
to connect with a network.

This chapter provides an explanation of the LAN software component functions available
to application developers. All the functions and data types of this add-on are prefixed with
"USBH_LAN .

14.1.1 Overview

embQOS/IP adds Ethernet interfaces for as many Ethernet-over-USB adapters as are ex-
pected to be used with the product. The interfaces are initially "down”. emUSB-Host LAN
accommodates multiple underlying classes to support different adapters. Each registered
LAN driver notifies the main LAN module when a device matching the LAN driver’s support-
ed class (ASIX, RNDIS or CDC-ECM) has enumerated. The LAN module in turn notifies the
IP stack that an interface is "up” and communication begins. emUSB-Host LAN is supported
with version 3.30 of embOS/IP and higher.

14.1.2 Features

The following features are provided:

e Compatibility with different Ethernet-over-USB adapters.
e Integration with embOS/IP

14.1.3 Example code

Any embOS/IP example can be used.
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14.2 IP_Config USBH_LAN.c in detall

The embOS/IP configuration file | P_Confi g_USBH_LAN. c is a sample configuration for using
emUSB-Host LAN as an interface with embQOS/IP.

The function | P_X_ Confi g is the main configuration function of the embOS/IP stack. In this
sample the NUM_| NSTANCES define (4 by default) is used to determine how many interfaces
are registered. Each embQS/IP interface corresponds to one Ethernet-over-USB adapter on
the emUSB-Host LAN side. This means that in the default configuration 4 adapters can be
used simultaneously (e.g. 4x CDC-ECM adapter or 2x ASIX, 1x CDC-ECM and 1x RNDIS or
any other combination of the supported protocols).

i nt al Facel d[ NUM_I NSTANCES] ;

<...>

| P_Confi gMax| Faces( NUM_| NSTANCES) ;
for (i = 0; i < NUM.INSTANCES; i++) {

al Faceld[i] = | P_AddEt herlnterface(& P_Driver_USBH);

mu = 1500;

| P_Set MTU( al Faceld[i], ntu);

| P_DHCPC_Activate(al Faceld[i], "USBH LAN', NULL, NULL);
<...>

}

The sample configuration initializes emUSB-Host and the emUSB-Host LAN component in
the same function. This is for convenience only, you can initialize emUSB-Host anywhere
inside your application. The initialization starts the stack and the LAN module allowing the
Ethernet-over-USB adapters to enumerate.

<...>

USBH_ I nit();

OS_CREATETASK( & TCBMui n, "USBH Task", USBH Task, TASK PRI O USBH MAI N, _StackMin);
OS_CREATETASK( & TCBI sr, "USBH isr", USBH_I SRTask, TASK PRI O USBH | SR, _Stacklsr);
USBH_LAN_Init();

USBH_LAN_Regi st erDri ver (&USBH_LAN_DRI VER_ASI X) ;

USBH_LAN_Regi sterDri ver (&USBH_LAN DRI VER_ECM ;

USBH_LAN_Regi st erDri ver (&USBH_LAN DRI VER _RNDI S) ;

<...>
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CHAPTER 14 API Functions

This chapter describes the emUSB-Host LAN API functions. These functions are defined in

the header file USBH_LAN. h.

Function

Description

USBH_LAN_ [ ni t ()

Initializes and registers the LAN compo-
nent with emUSB-Host.

USBH LAN Regi sterDriver()

Registers a device specific driver (CDC-
ECM, ASIX, RNDIS) with the LAN compo-
nent.

USBH_LAN_Exi t ()

De-initializes the LAN component.
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14.3.1 USBH_LAN_Init()
Description
Initializes and registers the LAN component with emUSB-Host.

Prototype

USBH_STATUS USBH_LAN I ni t (voi d);

Return value

= USBH_STATUS_ SUCCESS Success
#+ USBH_STATUS SUCCESS Could not initialize LAN component.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



463 CHAPTER 14 API Functions

14.3.2 USBH_LAN_RegisterDriver()

Description
Registers a device specific driver (CDC-ECM, ASIX, RNDIS) with the LAN component.

Prototype
USBH_STATUS USBH_LAN_Regi st erDriver(const USBH LAN DRI VER * pDriver);
Parameters

Parameter Description

Pointer to an LAN driver structure of type USBH LAN DRI VER.
Currently the following drivers are available:

pDri ver e USBH_LAN DRI VER ASI X

e USBH_LAN DRI VER ECM

e USBH_LAN DRI VER _RNDI S

Return value

= USBH_STATUS_SUCCESS Success
#+ USBH_STATUS_ SUCCESS Could not register LAN driver.
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14.3.3 USBH_LAN_EXxit()

Description

De-initializes the LAN component.

Prototype

voi d USBH_LAN Exit(void);
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Chapter 15
CCID Device Driver (Add-On)

This chapter describes the optional emUSB-Host add-on “CCID device driver”. It allows
communication with a smart card reader.
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15.1 Introduction

The CCID driver software component of emUSB-Host allows communication with CCID com-
patible smart card readers. The Communication Device Class (CCID) is an abstract USB
class protocol defined by the USB Implementers Forum.

This chapter provides an explanation of the functions available to application developers
via the CCID driver software. All the functions and data types of this add-on are prefixed
with "'USBH_CCI D ".

15.1.1 Overview

A CCID device connected to the emUSB-Host is automatically configured and added to an
internal list. If the CCID driver has been registered, it is notified via a callback when a CCID
device has been added or removed. The driver then can notify the application program,
when a callback function has been registered via USBH_CCI D_AddNot i fi cati on(). In order
to communicate with such a device, the application has to call the USBH _CCl D_Qpen(),
passing the device index. CCID devices are identified by an index. The first connected device
gets assigned the index 0, the second index 1, and so on.

15.1.2 Features

The following features are provided:

Compatibility with different CCID devices.

Handling of multiple CCID devices at the same time.

Handling of CCID devices with multiple card slots.

Ability to send commands to a smart card and receive the response.
Ability to query the slot status.

Notifications about insertion and removal of smart cards.

15.1.3 Example code

An example application which uses the API is provided in the USBH _CCI D_St art. c file. This
example waits for a smart card to be inserted and displays the serial number of the smart
card in the I/O terminal of the debugger (if it supports a serial humber).
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CHAPTER 15

API Functions

This chapter describes the emUSB-Host CCID driver API functions. These functions are

defined in the header file USBH_CCI D. h.

Function

Description

USBH_CCI D_I ni t ()

Initializes and registers the CCID device
module with emUSB-Host.

USBH_CCl D_Exi t ()

Unregisters and de-initializes the CCID de-
vice module from emUSB-Host.

USBH _CCI D_AddNot i fication()

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

USBH CCI D_RenpveNot i fi cation()

Removes a callback added via USBH_C-
Cl D_AddNot i ficati on.

USBH _CCI D_Open()

Opens a device given by an index.

USBH_CCI D_Cl ose()

Closes a handle to an opened device.

USBH_CCI D_Set Ti meout ()

Sets up the timeout for communication
with the device.

USBH_CCI D_Set OnSl ot Change()

Sets the callback to retrieve slot change
events from the interrupt endpoint.

USBH_CCI D_Cet Devi cel nf o()

Retrieves information about the CCID de-
vice.

USBH _CCI D_Get Seri al Nunber ()

Get the serial number of a CCID device.

USBH_CCl D_Get NunSl ot s()

Retrieves the number of card slots of the
CCID device.

USBH_CCl D_Get CSDesc()

Retrieves the specific CCID descriptor from
the interface.

USBH_CCI D_Cnd()

Sends a command to the CCID device and
receives the response.

USBH_CCl D_Power On()

Power on a slot and receive ATR.

USBH_CCI D_Power OnATR( )

Power on a slot and receive ATR.

USBH_CCI D_Power O f ()

Power off a slot.

USBH CCI D_Get Sl ot St at us()

Get status of a card slot.

USBH_CCl D_APDU()

Send APDU to smart card and read an-
swer.

USBH_CCI D_Get Response()

Get response data of a previous APDU
command.

USBH _CCI D_Get Par anet er s()

Get slot parameters.

USBH CCI D_Reset Par anet er s()

Reset slot parameters to their default.

USBH_CCI D_Set Par anet er s()

Set slot parameters.

USBH_CCI D_Abor t ()

Stop any current transfer at the slot and
return to a state where the slot is ready to
accept a new command.

USBH CCI D _Get I nt er f aceHandl e()

Return the handle to the (open) USB inter-
face.
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15.2.1 USBH_CCID_Init()
Description
Initializes and registers the CCID device module with emUSB-Host.

Prototype

USBH_STATUS USBH_CCI D_I ni t (voi d)

Return value

= USBH_STATUS SUCCESS Success or module already initialized.
#+ USBH_STATUS SUCCESS An error occurred.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



469 CHAPTER 15 API Functions

15.2.2 USBH_CCID_Exit()

Description

Unregisters and de-initializes the CCID device module from emUSB-Host.

Prototype

void USBH_CCl D Exit (void);

Additional information

Has to be called the same number of times USBH _CCI D | nit was called in order to de-ini-
tialize the module. 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_CCI D_Exi t () .
The only exception is USBH CCI D_I ni t (), which would in turn re-init the module and allow
further calls.
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15.2.3 USBH_CCID_AddNotification()

Description

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

Prototype

USBH_STATUS USBH_CCI D_AddNot i fi cati on( USBH_NOTI FI CATI ON_HOOK * pHook,

Parameters

USBH_NOTI FI CATI ON_FUNC * pf Notifi 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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15.2.4 USBH_CCID_RemoveNotification()

Description
Removes a callback added via USBH CCI D_AddNot i fi cati on.

Prototype
USBH_STATUS USBH_CCl D_RenpveNoti fi cati on(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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15.2.5 USBH_CCID Open()

Description

Opens a device given by an index.

Prototype
USBH_CCl D_HANDLE USBH_CCI D_Open(unsi gned | ndex) ;
Parameters
Parameter Description
| ndex I ndex of the device that shall be opened.

Return value

= USBH_CClI D_I NVALI D_HANDLE Device not available or removed.
# USBH_CCI D_| NVALI D_HANDLE Handle to a CCID device

Additional information

The index of a new connected device is provided to the callback function registered with
USBH CCI D_AddNot i fi cation().
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15.2.6 USBH_CCID_Close()

Description

Closes a handle to an opened device.

Prototype
voi d USBH _CCl D_d ose(USBH_CCl D_HANDLE hDevi ce);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CClI D_Open() .
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15.2.7 USBH_CCID_SetTimeout()

Description

Sets up the timeout for communication with the device.

Prototype
voi d USBH_CCl D_Set Ti neout (USBH_CCl D_HANDLE hDevi ce,
u32 Ti meout ) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CClI D_Open() .
Ti meout Read timeout given in ms.
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15.2.8 USBH_CCID_SetOnSlotChange()

Description

Sets the callback to retrieve slot change events from the interrupt endpoint. If the device
does not have an interrupt endpoint, this function returns an error code.

Prototype
USBH_STATUS USBH_CCl D_Set OnSl ot Change
(USBH_CCI D_HANDLE hDevi ce,
USBH_CClI D_SLOT_CHANGE_CALLBACK * pf OnSl ot Change,
voi d * pUser Cont ext) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CClI D_Open() .
pf OnSl ot Change Pointer to the callback that shall be called on the event.
pUser Cont ext Pointer to the user context.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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15.2.9 USBH_CCID_GetDevicelnfo()

Description

Retrieves information about the CCID device.

Prototype
USBH_STATUS USBH_CCl D_Get Devi cel nf o( USBH_CCl D_HANDLE hDevi ce,
USBH_CCl D_DEVI CE_I NFO * pDevl nf 0) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CClI D_Open() .
Pointer to a USBH _CCI D _DEVI CE_| NFO structure that receives
pDevl nf o : )
the information.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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15.2.10 USBH_CCID_GetSerialNumber()

Description
Get the serial number of a CCID device. The serial number is in UNICODE format, not zero
terminated.
Prototype
USBH_STATUS USBH_CCl D_Get Seri al Nunber (USBH_CClI D_HANDLE hDevi ce,
u32 Buf f Si ze,
us * pSeri al Nunber,
u32 * pSeri al Nunber Si ze) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CClI D_Open() .
Buf f Si ze Pointer to a buffer which holds the data.
pSeri al Nunber Size of the buffer in bytes.
pSeri al Nunber Si ze Pointer to a user function which will be called.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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15.2.11 USBH_CCID_GetNumSlots()

Description

Retrieves the number of card slots of the CCID device.

Prototype
USBH_STATUS USBH_CCl D_Get NunSl ot s(USBH_CCI D_HANDLE  hDevi ce,
unsi gned * pNunStl ot s) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CClI D_Open() .
pNunsl ot s Receives the number of slots.
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15.2.12 USBH_CCID_GetCSDesc()

Description

Retrieves the specific CCID descriptor from the interface.

Prototype

USBH_STATUS USBH_CCl D_Get CSDesc( USBH_CCl D_HANDLE hDevi ce,
us * pDat a,
unsi gned * pNunByt esDat a) ;

Parameters

Parameter Description
hDevi ce Handle to an open device returned by USBH CClI D_Open() .
pDat a Pointer to a buffer where the descriptor will be stored.

pNunByt esDat a

. Size of the buffer.

o Upon successful completion this variable will
contain the number of bytes copied, which is either the size
of the descriptor or the size of the buffer if the descriptor
was longer than the given buffer.

Return value

USBH_STATUS_SUCCESS on success or error code on failure.
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15.2.13 USBH_CCID_Cmd()

Description

Sends a command to the CCID device and receives the response.

Prototype
USBH_STATUS USBH_CCl D_Crd( USBH_CCl D_HANDLE hDevi ce,
USBH_CCI D_CMD_PARA * pCrd) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CClI D_Open() .
pCrrd Pointer to structure with command parameters.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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15.2.14 USBH_CCID_PowerOn()

Description

Power on a slot and receive ATR.

Prototype
USBH_STATUS USBH_CCl D_Power On( USBH_CCI D_HANDLE ~ hDevi ce,
us Sl ot ,
u32 Buf f Si ze,
us * pATR);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CClI D_Open().
Sl ot Sl ot index (counting from 0).
Buff Si ze Size of buffer pointed to by pATR (may be 0 to discard the
ATR).
pATR Pointer to buffer that receives the ATR.

Return value

USBH_STATUS_SUCCESS on success or error code on failure.
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15.2.15 USBH_CCID_PowerOnATR()

Description

Power on a slot and receive ATR.

Prototype
USBH_STATUS USBH_CCl D_Power OnATR( USBH_CCI D_HANDLE ~ hDevi ce,
us Sl ot,
u32 * pRespLen,
us * PATR);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CClI D_Open().
Sl ot Sl ot index (counting from 0).
ResolLen . Size of buffer for the ATR (may be 0 to discard the ATR).
PRESP . Length of the ATR received from the smart card.
pATR Pointer to buffer that receives the ATR.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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15.2.16 USBH_CCID_PowerOff()

Description

Power off a slot.

Prototype
USBH_STATUS USBH_CCl D_Power Of f (USBH_CCl D_HANDLE hDevi ce,
us Slot);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CClI D_Open() .
Sl ot Sl ot index (counting from 0).

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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15.2.17 USBH_CCID_GetSlotStatus()

Description

Get status of a card slot.

Prototype
USBH_STATUS USBH_CCl D_Get Sl ot St at us( USBH_CCl D HANDLE ~ hDevi ce,
us Sl ot ,
Ul6 * pSl ot Status);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CClI D_Open() .
Sl ot Sl ot index (counting from 0).

pSl ot St at us

Pointer to variable that receives the slot status:

0 - smart card present and ready
1 - smart card present but inactive
2 - no smart card present

other - device error

Return value

USBH_STATUS_SUCCESS on success or error code on failure.
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15.2.18 USBH_CCID_APDU()

Description

Send APDU to smart card and read answer.

Prototype
USBH_STATUS USBH_CCl D_APDUY( USBH_CCl D HANDLE  hDevi ce,
us Sl ot,
U322 CndLen,
const U8 * pCnd,
u32 * pRespLen,
us * pResp);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CClI D_Open() .
Sl ot Sl ot index (counting from 0).
CnmdLen Len of APDU data in bytes.
pCnd Pointer to APDU data.
o Size of buffer for response data (may be 0 to discard
pResplLen the response data).
o Length of response data received from the smart card.
Pointer to the buffer that received the response data. Re-
Res sponse data is stored by the function only, when it returns
PRESP either USBH_STATUS SUCCESS or USBH_STATUS_DEVI CE_ER-
ROR.

Return value

USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

The response data of the card is truncated to a maximum of *pResplLen bytes. If *pRespLen
= 0 when calling the function, then all response data are discarded.
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15.2.19 USBH_CCID_GetResponse()

Description

Get response data of a previous APDU command. Is needed, after the the card has returned
status code (SW1 SW2) = 61xx.

Prototype
USBH_STATUS USBH_CCl D_Get Response( USBH CCI D HANDLE  hDevi ce,
us Sl ot ,
us CLA,
us Le,
u32 * pRespLen,
us * pResp);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CClI D_Open() .
Sl ot Sl ot index (counting from 0).
CLA Value of Class bytes (usually 0).
Le Value of Le byte (xx from status code 61xx).
ResplLen o Size of buffer for response data.
P P o Length of response data received from the smart card.
Pointer to the buffer that received the response data. Re-
Res sponse data is stored by the function only, when it returns
PRESP either USBH_STATUS SUCCESS or USBH_STATUS_DEVI CE_ER-
ROR.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

The response data of the card is truncated to a maximum of *pResplLen bytes. If *pRespLen
= 0 when calling the function, then all response data are discarded.
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15.2.20 USBH_CCID_GetParameters()

Description

Get slot parameters.

Prototype
USBH_STATUS USBH_CCl D_Get Par anet er s( USBH_CCl D_HANDLE hDevi ce,
us Sl ot ,
u32 * pPar anien,
us * pPar ans,
us * pProt);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CClI D_Open() .
Sl ot Sl ot index (counting from 0).
Par anien . Size of buffer for response data.
P . Length of parameter block received from the device.
pPar ans Pointer to the buffer that receives the parameter block.
pPr ot Receives the protocol type: 0: T=0, 1: T=1

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



488 CHAPTER 15 API Functions

15.2.21 USBH_CCID_ResetParameters|()

Description

Reset slot parameters to their default.

Prototype
USBH_STATUS USBH_CCl D_Reset Par anet er s( USBH_CClI D_HANDLE hDevi ce,
us Sl ot ,
u32 * pPar anien,
us * pPar ans,
us * pProt);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CClI D_Open() .
Sl ot Sl ot index (counting from 0).
Par anien . Size of buffer for response data (may be 0).
P . Length of parameter block received from the device.
pPar ans Pointer to the buffer that receives the parameter block.
pPr ot Receives the protocol type: 0: T=0, 1: T=1

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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15.2.22 USBH_CCID_SetParameters|()

Description

Set slot parameters.

Prototype
USBH_STATUS USBH_CCl D_Set Par anet er s( USBH_CCl D_HANDLE hDevi ce,
us Sl ot ,
u32 Par amLen,
const U8 * pPar ans,
us Prot);
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CClI D_Open() .
Sl ot Sl ot index (counting from 0).
Par anlLen Length of parameter block pointed to by pPar ans.
pPar ans Pointer to the parameter block.
Pr ot Protocol type: 0: T=0, 1: T=1

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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15.2.23 USBH_CCID_Abort()

Description

Stop any current transfer at the slot and return to a state where the slot is ready to accept
a new command. This function should also be called after serious errors from any of the
USB_CCl D...() functions, the restore the synchronization between the host and the card

reader.
Prototype
USBH_STATUS USBH_CCl D_Abort ( USBH_CCI D_HANDLE hDevi ce,
us Slot);

Parameters

Parameter Description
hDevi ce Handle to an open device returned by USBH CClI D_Open() .
Sl ot Sl ot index (counting from 0).

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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15.2.24 USBH_CCID_GetlInterfaceHandle()

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_CCl D_Get I nt er f aceHand| e( USBH_CCl D_HANDLE hDevi ce) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CClI D_Open() .

Return value

Handle to an open interface.
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15.3 Data structures

This chapter describes the emUSB-Host CCID driver data structures.

Structure Description
USBH_CCl D_DEVI CE_| NFO Sitcrélcture containing information about a CCID de-
ON Structure describing all parameters to issue a com-
USBH_CCI D_CMVD_PARA mand to the CCID device.
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15.3.1 USBH_CCID_DEVICE_INFO

Description

Structure containing information about a CCID device.

Type definition

typedef struct {
ul6 Vendor | d;
ul6 Product | d;
USBH_SPEED Speed;
I nt erfaceNo;
d ass;
Subd ass;
Pr ot ocol ;
| CCPr ot ocol s;
ExchangelLevel ;
USBH_| NTERFACE_I D Interfacel D
} USBH_CCI D_DEVI CE_I NFO,

E55566

Structure members

Data structures

Member Description
Vendor | d The Vendor ID of the device.
Product I d The Product ID of the device.
Speed The USB speed of the device, see USBH_SPEED.
I nterfaceNo Interface index (from USB descriptor).
Cl ass The d ass value field of the interface
Subd ass The Subd ass value field of the interface
Pr ot ocol The Prot ocol value field of the interface
| CCPr ot ocol s CS:(le?_p.(.).rtr:sgCIr(;g protocols (bit field), see USBH_CCI D_PROTO-
ExchangelLevel Host exchange level, see USBH CCl D _EXLVL_... macros
Interfacel D ID of the interface.
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15.3.2 USBH_CCID_CMD_PARA

Description

Structure describing all parameters to issue a command to the CCID device.

Type definition

typedef struct {

us CmdType;
us RespType;
us Sl ot ;

us Parani];
u32 LenDat a;
const U8 * pbDat a;

u32 Buf f Si ze;
us * pAnswer;
u32 LenAnswer ;
u32 LenAnswer Ori g;
us bSt at us;
us bError;

us bl nf o;

} USBH_CCI D_CMD_PARA;

Structure members

Member Description

CndType CCID message type.

RespType Response message type.

Sl ot Sl ot index (counting from 0).

Par am Message specific parameters.

LenDat a Length of command data in bytes.

pDat a Pointer to the command data.

Buf f Si ze Size of buffer pointed to by pAnswer .

pAnswer Pointer to buffer that receives the answer data.

LenAnswer Length of answer data stored into pAnswer . May be
truncated to Buf f Si ze.

LenAnswer Or i g Length of answer data received from the CCID. May be
greater than Buf f Si ze.

bSt at us Status code returned by the CCID device.

bError Error code returned by the CCID device.

bl nfo Additional info returned by the CCID device.
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CHAPTER 15

Type definitions

This chapter describes the types defined in the header file USBH_CCI D. h.

Type

Description

BACK

USBH_CCl D_SLOT_CHANGE_CALL-

Function called on a reception of a slot change

event.
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15.4.1 USBH_CCID_SLOT_CHANGE_CALLBACK

Description
Function called on a reception of a slot change event. Used by the function USBH CClI D_Se-

t OnSl ot Change() .
Type definition

typedef void USBH _CCl D_SLOT_CHANGE_CALLBACK(void * pContext,
u32 SlotState);

Parameters
Parameter Description
pCont ext Pointer to the user-provided user context.
Bit mask of slot states. Bit n indicates state of slot n (n =0
SlotState ... NumSilots-1). If a smart card is present in the slot, the re-
spective bit has a value of 1.
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Chapter 16
MIDI Device Driver (Add-On)

This chapter describes the optional emUSB-Host add-on “MIDI device driver”. It allows
communication with MIDI devices over USB.
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16.1 Introduction

The MIDI driver software component of emUSB-Host allows communication with MIDI-
compatible devices. The MIDI Device Class (MIDI) is an abstract USB class protocol defined
by the USB Implementers Forum.

This chapter provides an explanation of the functions available to application developers
via the MIDI driver software. All the functions and data types of this add-on are prefixed
with 'USBH M DI _".

16.1.1 Overview

A MIDI device connected to the emUSB-Host is automatically configured and added to an
internal list. If the MIDI driver has been registered, it is notified via a callback when a MIDI
device has been added or removed. The driver then can notify the application program,
when a callback function has been registered via USBH M DI _AddNot i fi cati on(). In order
to communicate with such a device, the application must call USBH_M DI _Qpen(), passing
the device index. MIDI devices are identified by an index: the first connected device is
assigned the index 0, the second index 1, and so on.

16.1.2 Features

The following features are provided:

e Compatibility with different MIDI devices.

e Handling of multiple MIDI devices at the same time (e.g. drum machine and
synthesizer).

e Handling of MIDI devices with multiple cables (e.g. USB to MIDI converters).

e Ability to send MIDI commands to a device and receive MIDI commands from a device.

e Notifications about insertion and removal of MIDI devices.

16.1.3 Example code

Example applications that demonstrate the capabilities of the USB host controlling MIDI
devices and processing events from MIDI devices.

The following examples are provided in the Appl i cati on directory.

File name Description

Runs on all boards. Displays USB MIDI events received from
any virtual cable from any USB MIDI device.

Configured to run on an STM32F746G-Discovery board. Dis-
plays a virtual piano keyboard on the LCD and reflects MIDI
keyboard state (through Note On and Note Off MIDI events)
on the virtual keyboard. Pressing the keys on the virtual
keyboard sends Note On an Note Off events to all attached
MIDI devices, so playing a connected synthesizer from the
virtual display is possible.

USBH M DI _Start.c

USBH M DI _GU _Key-
board. c

Will run on any board that supports two USB devices simul-
taneously (e.g. single root hub plus external hub, or a mi-
crocontroller with two root hubs). Plugging in a MIDI device
and a standard HID-compliant USB keyboard enables control

USBH M DI _HI D_Key- of the MIDI device from a readily-available accessory. Each

board. ¢ HID Key Down and Key Up event is translated to an appro-
priate MIDI Note On and Note Off event. The USB keyboard
can change the MIDI send channel to 1 through 12 using F1
to F12.

USB- . .
Will run on any board that supports two USB devices. Scrolls

H MD _H D Scrol | Mes- . g

sgge o a message across a Novation Launchpad Mini MK2 under
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File name Description

control of a Griffin Powermate, a HID device that is a rotary
encoder.

Configured to run on an STM32F746G-Discovery board. This
UsSB- example demonstrates integrating the emUSB-Host MIDI
HMD _GJ _PlayM Dl .c |class driver with the SEGGER emLib-MIDI library in order to
play Standard MIDI Files.

Runs on all boards. With a Novation Launchpad Mini MK2
you can turn your embedded host into a pattern sequencer
or groovebox. Works especially well with the emPower USB
Host board.

Runs on all boards. Uses the Novation Launchpad Mini MK2
USBH_M DI _Message. ¢ as a display to scroll a message. Works especially well with
the emPower USB Host board.

Runs on all boards. This is a non-musical application of a
MIDI controller. With a Novation Launchpad Mini MK2 you
can play Reversi against the computer. Works especially well
with the emPower USB Host board.

USBH M DI _Sequencer.c

USBH M DI _Reversi.c
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16.2 API Functions

API Functions

This section describes the emUSB-Host MIDI driver API functions. These functions are de-

fined in the header file USBH_M DI . h.

Function

Description

USBH M DI _Init()

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

USBH M DI _Exi t ()

Unregisters and deinitializes the MIDI de-
vice driver from emUSB-Host.

USBH M DI _AddNot i fication()

Add notification callback.

USBH M DI _RenoveNoti fication()

Remove notification callback.

USBH M DI _Confi gureDef aul t Ti neout ()

Sets the default read and write timeout
that shall be used when a new device is
connected.

USBH_M DI _Open()

Opens a device given by an index.

USBH M DI _Cl ose()

Closes a handle to an opened device.

USBH M DI _Set Ti neout s()

Sets up the timeouts the host waits until
the data transfer will be aborted for a spe-
cific MIDI device.

USBH_M DI _Set Buf f er ()

Set device buffer.

USBH M DI _Get Devi cel nf o()

Retrieves the information about the MIDI
device.

USBH_M DI _RdDat a()

Read USB-MIDI data.

USBH_M DI _RdEvent ()

Read MIDI event.

USBH_M DI _W Dat a()

Write USB-MIDI data.

USBH_M DI _W Event ()

Write MIDI event.

USBH M DI _CGet QueueSt at us()

Gets the number of bytes in the receive
queue.
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16.2.1 USBH_MIDI_Init()

Description

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

Prototype
U8 USBH M DI _Init(void);
Return value

1 Success.
0 Could not register MIDI device driver.
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16.2.2 USBH_MIDI_EXxit()

Description

Unregisters and deinitializes the MIDI device driver from emUSB-Host.

Prototype

void USBH_M DI _Exit(void);

Additional information

Before this function is called any notifications added by USBH M DI _AddNot i fi cati on()
must be removed using USBH M DI _RenoveNoti fication().

This function will release resources that were used by this device driver. It must be called
if the application is closed and must to be called before USBH Exit (). No more functions
of this module may be called after calling USBH_M DI _Exi t () . The only exception is USB-
H M DI _I ni t(), which would in turn reinitialize the module and allows further calls.
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16.2.3 USBH_MIDI_AddNotification()

Description

Add notification callback.

Prototype

USBH_STATUS USBH_M DI _AddNot i fi cati on( USBH_NOTI FI CATI ON_HOOK * pHook,

Parameters

USBH_NOTI FI CATI ON_FUNC * pf Notifi cati on,
voi d * pContext);

Parameter

Description

pHook

Pointer to user-provided USBH_NOTI FI CATI ON_HOXK variable.

pf Notification

Pointer to function to be called when a device is connected
or disconnected.

pCont ext

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

Return value

= USBH_STATUS_SUCCESS
+ USBH_STATUS_SUCCESS

Success.
Error indication.
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16.2.4 USBH_MIDI_RemoveNotification()

Description

Remove notification callback.

Prototype
USBH_STATUS USBH_M DI _RenoveNoti fi cation(const USBH_NOTI FI CATI ON_HOOK * pHook) ;
Parameters
Parameter Description
Pointer to a user-provided USBH _NOTI FI CATI ON_HOXK vari-
pHook
able.
Return value
= USBH_STATUS_ SUCCESS Success.
#+ USBH_STATUS_SUCCESS Error indication.
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16.2.5 USBH_MIDI_ConfigureDefaultTimeout()

Description

Sets the default read and write timeout that shall be used when a new device is connected.

Prototype

voi d USBH_M DI _Confi gur eDef aul t Ti meout (U32 RdTi neout,
U32 W Tineout);

Parameters

Parameter Description
RdTi meout Default read timeout, milliseconds.
W Ti meout Default write timeout, milliseconds.

Additional information

The function shall be called after USBH M DI _I ni t () has been called, otherwise the behavior
is undefined.
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16.2.6  USBH_MIDI_Open()

Description

Opens a device given by an index.

Prototype

USBH_M DI _HANDLE USBH_M DI _Open(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_M DI _I NVALI D_HANDLE Handle to the device.

= USBH_M DI _I NVALI D_HANDLE Device could not be opened (removed or not avail-

able).
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16.2.7 USBH_MIDI_Close()

Description

Closes a handle to an opened device.

Prototype
USBH_STATUS USBH M DI _Cl ose( USBH_M DI _HANDLE hDevi ce) ;
Parameters

Parameter Description
hDevi ce Handle to a opened device.

Return value

= USBH_STATUS_ SUCCESS Success.
#+ USBH_STATUS_SUCCESS Error indication.
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16.2.8 USBH_MIDI_SetBuffer()

Description

Set device buffer.

Prototype
USBH_STATUS USBH_M DI _Set Buf f er (USBH_M DI _HANDLE  hDevi ce,
us * pBuffer,
unsi gned Buf f er Len) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.
pBuf f er Pointer to buffer memory to use (minimum four bytes).
Size of buffer memory in bytes (minimum four bytes, and
Buf f er Len .
must also be a multiple of four).

Return value

= USBH_STATUS_ SUCCESS Success.
#+ USBH_STATUS SUCCESS Error indication.

Additional information

It is not necessary to set a buffer for a device, although doing so will improve throughput.
By default, all MIDI events written by USBH M DI _W Event () will be sent immediately as
a four-byte USB transaction.

The buffer should ideally be a multiple of the MIDI event size, which is four bytes, and of the
USB endpoint’s maximum packet size. Usually a buffer size of 64 bytes is recommended,
it will hold 16 MIDI events and nicely matches the typical bulk endpoint size of 64 bytes.
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16.2.9 USBH_MIDI_SetTimeouts()

Description
Sets up the timeouts the host waits until the data transfer will be aborted for a specific
MIDI device.
Prototype
USBH_STATUS USBH_M DI _Set Ti meout s( USBH_M DI _HANDLE hDevi ce,
u32 ReadTi neout ,
u32 WiteTineout);
Parameters
Parameter Description
hDevi ce Handle to the opened device.

ReadTi neout

Read time-out given in ms.

Wi teTi neout

Write time-out given in ms.

Return value

= USBH_STATUS_SUCCESS
+ USBH_STATUS_SUCCESS

Success.
Error indication.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



510 CHAPTER 16 API Functions

16.2.10 USBH_MIDI_GetDevicelnfo()

Description

Retrieves the information about the MIDI device.

Prototype
USBH_STATUS USBH_M DI _Get Devi cel nf o( USBH_M DI _HANDLE hDevi ce,
USBH_M DI _DEVI CE_I NFO * pDevl nf o) ;
Parameters
Parameter Description

hDevi ce Handle to the opened device.

Pointer to a USBH_M DI _DEVI CE_| NFO structure that receives
pDevl nf o . . .

information related to the device.

Return value

= USBH_STATUS_SUCCESS Success.
# USBH_STATUS_SUCCESS Error indication.
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16.2.11 USBH_MIDI_RdData()

Description
Read USB-MIDI data.

Prototype
USBH_STATUS USBH_M DI _RdDat a( USBH_M DI _HANDLE  hDevi ce,
us * pDat a,
u32 Dat alLen,
u32 * pRdDat aLen);
Parameters
Parameter Description
hDevi ce Handle to the opened device.
pDat a Pointer to object that receives the USB-MIDI data.
Dat aLen Octet length of the receiving object.
RdDat alen Pointer to object that receives the number of octets read into
P the receiving object. Can be NULL.

Return value

= USBH_STATUS_ SUCCESS Successful.
# USBH_STATUS_ SUCCESS An error or timeout occurred.
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16.2.12 USBH_MIDI_RdEvent()

Description
Read MIDI event.

Prototype
USBH_STATUS USBH_M DI _RdEvent (USBH_M DI _HANDLE  hDevi ce,
u32 * pEvent);
Parameters
Parameter Description

hDevi ce Handle to the opened device.

pEvent Pointer to object that receives the MIDI event.
Return value

= USBH_STATUS_SUCCESS Successful.

#+ USBH STATUS SUCCESS An error or timeout occurred.

Additional information

This function always reads exactly zero or one events. If there is an error or a timeout, that
status is returned by the function. If an event is correctly received, the event is written to
the object pointed to by pEvent and the function returns zero.

The USB-MIDI event that is sent as CC SS XX YY in transmission order is returned as a
32-bit value where CC is encoded in bits 31...24, SS in bits 23...16, XX in bits 15...8, and
YY in bits 7...0.
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16.2.13 USBH_MIDI_WrData()

Description
Write USB-MIDI data.

Prototype
USBH_STATUS USBH_M DI _W Dat a( USBH M DI _HANDLE  hDevi ce,
const U8 * pDat a,
u32 Dat alLen,
us2 * pW Dat aLen);
Parameters
Parameter Description
hDevi ce Handle to the opened device.
pDat a Pointer to object to write.
Dat aLen Octet length of the object to write. Must be a multiple of
four.
oW Dat aLen Pointer to the object that receives the number of bytes writ-
ten. Can be null.

Return value

= USBH_STATUS SUCCESS Success.
# USBH_STATUS_ SUCCESS Error indication.
Additional information

By default the MIDI data is written to the device immediately and is not buffered. If a
buffer has been set using USBH M DI _Set Buf f er (), the data may be buffered internally.
Any buffered data can be sent to the device using USBH_M DI _Send() .
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16.2.14 USBH_MIDI_WrEvent()

Description
Write MIDI event.

Prototype
USBH_STATUS USBH M DI _W Event (USBH_M DI _HANDLE hDevi ce,
u32 Event);
Parameters
Parameter Description
hDevi ce Handle to the opened device.
Event MIDI event encoded as a 32-bit unsigned.
Return value
= USBH_STATUS_SUCCESS Success.
# USBH_STATUS_SUCCESS Error indication.

Additional information

By default the MIDI event is written to the device immediately and is not buffered. If a
buffer has been set using USBH M DI _Set Buf f er (), the event is written to the buffer and,
when the buffer is full, all buffered MIDI events are sent. Any buffered data can be sent
to the device using USBH_M DI _Send() .

The USB-MIDI event that is sent as CC SS XX YY in transmission order is encoded in Event
as a 32-bit value where CC is encoded in bits 31...24, SS in bits 23...16, XX in bits 15...
8, and YY in bits 7...0.
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16.2.15 USBH_MIDI_Send()

Description

Send any buffered data to device.

Prototype
USBH_STATUS USBH_M DI _Send( USBH_M DI _HANDLE hDevi ce);
Parameters

Parameter Description
hDevi ce Handle to the opened device.

Return value

= USBH_STATUS_ SUCCESS Success.
#+ USBH_STATUS_SUCCESS Error indication.
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16.2.16 USBH_MIDI_GetQueueStatus()

Description

Gets the number of bytes in the receive queue.

Prototype
USBH_STATUS USBH M DI _Get QueueSt at us( USBH_M DI _HANDLE hDevi ce,
u32 * pRxBytes);
Parameters
Parameter Description

hDevi ce Handle to the opened device.

Pointer to a variable of type U32 which receives the number
pRxByt es - -

of bytes in the receive queue.

Return value

= USBH_STATUS_SUCCESS Success.
# USBH_STATUS_SUCCESS Error indication.
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16.3 Data structures

This section describes the emUSB-Host MIDI driver data structures.

Structure Description

Structure containing information about a MIDI de-

USBH M DI _DEVI CE_I NFO .
- - - VICE.
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16.3.1 USBH_MIDI_DEVICE_INFO

Description

Structure containing information about a MIDI device.

Type definition

typedef struct {

ul6 Vendor | d;

ul6 Product | d;
unsi gned Devl ndex;

ul6 bcdDevi ce;
USBH_SPEED Speed;

USBH_| NTERFACE_I D Interfaceld;
unsi gned Numl nCabl es;
unsi gned NunmQut Cabl es;

} USBH_M DI _DEVI CE_I NFQ,

Structure members

Member Description
Vendor | d Vendor ID of the device.
Product I d Product ID of the device.
Devl ndex Device index.
bcdDevi ce BCD-coded device version.
Speed USB speed of the device, see USBH SPEED.
Interfaceld USBH interface ID.
Num nCabl es Number of MIDI IN cables
NunmCut Cabl es Number of MIDI OUT cables
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Chapter 17
AUDIO Device Driver (Add-On)

This chapter describes the optional emUSB-Host add-on “AUDIO device driver”. It allows
communication with USB audio devices.
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CHAPTER 17 Introduction

17.1 Introduction

The AUDIO driver software component of emUSB-Host allows communication with USB
Audio V1 compatible devices like speakers or microphones.

This chapter provides an explanation of the functions available to application developers
via the AUDIO driver software. All the functions and data types of this add-on are prefixed
with "USBH_AUDI O .

17.1.1 Overview

An audio device connected to the emUSB-Host is automatically configured and added to an
internal list. If the AUDIO driver has been registered, it is notified via a callback when a audio
device has been added or removed. The driver then can notify the application program,
when a callback function has been registered via USBH_AUDI O AddNot i fi cati on().In order
to communicate with such a device, the application has to call the USBH_AUDI O Qpen(),
passing the interface index. Audio interfaces are identified by an index. The first connected
interface gets assigned the index 0, the second index 1, and so on.

Audio devices contains multiple USB interfaces: One control interface and one or more
audio streaming interfaces. The control interface and at least one streaming interface must
be opened using USBH_AUDI O Open() .

Via the control interface, different functional units can be accessed:

e Feature units (to set volume, muting, etc.)
e Selector units
e Mixer units

The streaming interface is used to transfer audio data. It must be configured first to select
the appropriate audio parameters: Audio sample size, nhumber of channels and sample
frequency. Audio data transfer is then done using the Read/Write API function. When audio
data is transferred in PCM encoding, it consists of multiple audio samples. If for example the
device uses 2 channels (stereo) and 16 bit data per channel the the data stream looks like:

USB Audio Packet
g —

Sample 1 Sample 2 Sample n

= ~
e R OOmE

e e e
ch.1 ch.2 ch.1 ch.2

Note

In order to use the AUDIO class driver, support for isochronous transfers must be
enabled in the USB stack. Make sure that there is a preprocessor define in the file
USBH Conf . h:

#define USBH _SUPPORT_I SO TRANSFER 1

17.1.2 Example code

There are two example application which uses the API. One to access an audio output
device like a speaker, that shows how to output sound, see the file USBH_AUDI O Speaker . c.
Another sample application demonstrates access to an audio input device like a microphone,
see the file USBH_AUDI O M cr ophone. c.
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17.2 API Functions

API Functions

This chapter describes the emUSB-Host AUDIO driver API functions. These functions are

defined in the header file USBH_AUDI Q. h.

Function

Description

USBH_AUDI O I ni t ()

Initializes and registers the AUDIO device
module with emUSB-Host.

USBH_AUDI O Exi t ()

Unregisters and de-initializes the AUDIO
device module from emUSB-Host.

USBH_AUDI O_AddNot i fi cati on()

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

USBH_AUDI O RenoveNoti fication()

Removes a callback added via USBH_AU-
DI O AddNoti ficati on.

USBH_AUDI O_Open()

Opens an audio interface given by an in-
dex.

USBH_AUDI O_d ose()

Closes a handle to an opened interface.

USBH_AUDI O Get I nterfacel nfo()

Retrieves information about the AUDIO in-
terface.

USBH _AUDI O Get Descri ptorList()

Retrieves a list of all descriptors for the
AUDIO interface.

USBH_AUDI O FreeDescri ptorLi st ()

Releases memory allocated by USBH_AU-
DI O Get Descri ptorlList.

USBH_AUDI O_Get Endpoi nt | nf o()

Retrieves information about an audio
streaming endpoint.

USBH_AUDI O_Get Feat ur eUni t 1 nf o()

Retrieves information about a feature unit.

USBH_AUDI O Get Sel ect or Uni t I nfo()

Retrieves information about a selector
unit.

USBH_AUDI O _Get M xer Uni t I nfo()

Retrieves information about a mixer unit.

USBH_AUDI O Set Al ternatel nterface()

Changes the alternative interface.

USBH_AUDI O_Get Sanpl eFr equency()

Get the current sample frequency for an
audio streaming interface.

USBH_AUDI O _Set Sanpl eFr equency()

Set the sample frequency for an audio
streaming interface.

USBH_AUDI O _Get Vol une()

Get the volume setting of a feature unit.

USBH_AUDI O_Set Vol une()

Set the volume of a feature unit.

USBH_AUDI O_Get Mut ()

Get the mute setting of a feature unit.

USBH_AUDI O_Set Mut ()

Enable or disable muting of a feature unit.

USBH_AUDI O_Cet Feat ur eUni t Control ()

Get a control value of a feature unit.

USBH_AUDI O_Set Feat ur eUni t Control ()

Set a control value of a feature unit.

USBH_AUDI O Get M xer Uni t Control ()

Get a control value of a mixer unit.

USBH_AUDI O Set M xer Uni t Cont rol ()

Set a control value of a mixer unit.

USBH_AUDI O_Cet Sel ect or Unit Control ()

Get a control value of a selector unit.

USBH_AUDI O _Set Sel ect or Uni t Control ()

Set a control value of a selector unit.

USBH_AUDI O_OpenCQut Channel ()

Prepare a channel for audio OUT data.

USBH_AUDI O _OQpenl nChannel ()

Prepare a channel for audio IN data.

USBH_AUDI O_Cl oseQut Channel ()

Close an audio OUT data channel.

USBH_AUDI O_C osel nChannel ()

Close an audio IN data channel.

USBH_AUDI O Wit e()

Write data to an audio streaming endpoint.
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API Functions

Function

Description

USBH_AUDI O CheckBufferldl e()

Check if a buffer used by a preceding call
to USBH_AUDI O Wi te() can be reused for
the next transfer.

USBH_AUDI O Recei ve()

Receive a data packet from an audio
streaming endpoint.

USBH_AUDI O_Ack()

Acknowledge a data packet that was re-
ceived using USBH_AUDI O Recei ve().

USBH_AUDI O_Read()

Read data from an audio streaming end-
point.

USBH_AUDI O Get | nt er f aceHandl e()

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

emUSB-Host User Guide & Reference Manual

© 2010-2022 SEGGER Microcontroller GmbH



523 CHAPTER 17 API Functions

17.2.1 USBH_AUDIO_Init()

Description
Initializes and registers the AUDIO device module with emUSB-Host.

Prototype

USBH_STATUS USBH_AUDI O I ni t (voi d)

Return value

USBH_STATUS_SUCCESS Success or module already initialized.
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17.2.2 USBH_AUDIO_EXxit()

Description

Unregisters and de-initializes the AUDIO device module from emUSB-Host.

Prototype

voi d USBH_AUDI O Exit(void);

Additional information

Has to be called the same number of times USBH _AUDI O | ni t was called in order to de-ini-
tialize the module. 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_Exi t () is
called. No more functions of this module may be called after calling USBH AUDI O Exit ().
The only exception is USBH_AUDI O I ni t (), which would in turn re-init the module and allow
further calls.
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17.2.3 USBH_AUDIO_AddNotification()

Description

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

Prototype

USBH_STATUS USBH_AUDI O _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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17.2.4 USBH_AUDIO_RemoveNotification()

Description
Removes a callback added via USBH_AUDI O AddNoti fi cati on.

Prototype
USBH_STATUS USBH_AUDI O RenoveNoti fi cati on(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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17.2.5 USBH_AUDIO_ Open()

Description

Opens an audio interface given by an index.

Prototype
USBH_STATUS USBH_AUDI O_Open( unsi gned | ndex,
USBH_AUDI O_HANDLE * pHandl e) ;
Parameters
Parameter Description
| ndex I ndex of the interface that shall be opened.
pHandl e Handle to an AUDIO interface on success.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

The index of a new connected device is provided to the callback function registered with
USBH_AUDI O_AddNot i fi cation().

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



528 CHAPTER 17 API Functions

17.2.6 USBH_AUDIO Close()

Description

Closes a handle to an opened interface.

Prototype
voi d USBH_AUDI O_Cl ose( USBH_AUDI O HANDLE hDevi ce);
Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USBH AU
DI O_Open() .
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17.2.7 USBH_AUDIO_ GetInterfacelnfo()

Description

Retrieves information about the AUDIO interface.

Prototype
USBH_STATUS USBH_AUDI O Get I nt er f acel nf o( USBH_AUDI O_HANDLE hDevi ce,
USBH_AUDI O_| NTERFACE_| NFO * pDevl nf 0) ;
Parameters
Parameter Description
. Handle to an open interface returned by USBH AU
hDevi ce
DI O_Open() .
Pointer to a USBH_AUDI O_| NTERFACE_| NFO structure that re-
pDevl nf o . - .
ceives the information.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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17.2.8 USBH_AUDIO_ GetDescriptorList()

Description

Retrieves a list of all descriptors for the AUDIO interface. The memory for the list returned
is allocated by this functions and must be freed later using USBH AUDI O FreeDescri p-

torList().
Prototype
unsi gned USBH_AUDI O _Cet Descri pt or Li st (USBH_AUDI O_HANDLE hDevi ce,
USBH_AUDI O_DESCRI PTOR ** ppDesclLi st);
Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USBH AU
DI O_Open() .
: Returns a pointer to an array of USBH_AUDI O DESCRI PTCR
ppDesclLi st
structures.

Return value

Number of descriptors returned in the list. 0 on error.
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17.2.9 USBH_AUDIO_ FreeDescriptorList()

Description
Releases memory allocated by USBH _AUDI O Get Descri ptorlLi st.

Prototype
voi d USBH_AUDI O FreeDescri ptorLi st ( USBH_AUDI O HANDLE hDevi ce,
USBH_AUDI O_DESCRI PTOR * pDesclLi st);
Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USBH AU
DI O_Open() .
DesclLi st Pointer to an array of USBH_AUDI O DESCRI PTOR structures,

P returned by USBH _AUDI O Get Descri ptorList().
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17.2.10 USBH_AUDIO_GetEndpointinfo()

Description

Retrieves information about an audio streaming endpoint. This function can be applied to
an audio streaming interface only (SubClass = USBH_AUDI O SUBCLASS STREAM NG).

Prototype

USBH_STATUS USBH_AUDI O_Get Endpoi nt | nf o( USBH_AUDI O_HANDLE hDevi ce,
us Al ternateSetting,
USBH_AUDI O _EP_I NFO * pEPI nf 0) ;

Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USBH AU
DI O_Open() .

Ignore all endpoints with an alternate setting number lower
than this value.

Pointer to a USBH_AUDI O EP_| NFO structure, which is filled
by the function.

Al ternateSetting

pEPI nf o

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

To get information about all alternate settings, the function should be called the first time
with Al t er nat eSetti ng = 0. On subsequent calls to USBH_AUDI O_Get Endpoi nt I nfo(), Al -
t er nat eSet t i ng should be set to pEPI nf 0->Al t er nat eSet ti ng + 1. Repeat until the func-
tion returns USBH_STATUS_NOT_FOUND.
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17.2.11 USBH_AUDIO_GetFeatureUnitinfo()

Description

Retrieves information about a feature unit. This function can be applied to an audio control
interface only (SubClass = USBH_AUDI O SUBCLASS CONTRQOL).

Prototype

USBH_STATUS USBH_AUDI O_GCet Feat ur eUni t | nf o( USBH_AUDI O_HANDLE hDevi ce,
unsi gned n,
USBH_AUDI O _FU_I NFO * pFUI nf 0);

Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USBH AU
DI O_Open() .
Get information about the n-th feature unit. Units are count-
n . .
ed starting with 0.
Pointer to a USBH_AUDI O FU | NFO structure, which is filled
pFUl nf o .
by the function.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

To get information of all feature units, the function should be called with n = 0,1,2,... until
the function returns USBH_STATUS_NOT_FOUND.
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17.2.12 USBH_AUDIO_GetSelectorUnitinfo()

Description

Retrieves information about a selector unit. This function can be applied to an audio control
interface only (SubClass = USBH_AUDI O SUBCLASS CONTRQOL).

Prototype

USBH_STATUS USBH_AUDI O _Get Sel ect or Uni t | nf o( USBH_AUDI O_HANDLE hDevi ce,
unsi gned n,
USBH_AUDI O SU | NFO * pSUl nfo);

Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USBH AU
DI O_Open() .
Get information about the n-th selector unit. Units are count-
n . .
ed starting with 0.
Pointer to a USBH_AUDI O _SU | NFO structure, which is filled
pSUl nf o .
by the function.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

To get information of all selector units, the function should be called with n = 0,1,2,... until
the function returns USBH_STATUS_NOT_FOUND.
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17.2.13 USBH_AUDIO_GetMixerUnitinfo()

Description

Retrieves information about a mixer unit. This function can be applied to an audio control
interface only (SubClass = USBH_AUDI O SUBCLASS CONTRQOL).

Prototype

USBH_STATUS USBH_AUDI O _Get M xer Uni t I nf o( USBH_AUDI O_HANDLE hDevi ce,
unsi gned n,
USBH_AUDI O MJ_I NFO * pMJI nf o) ;

Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USBH AU
DI O_Open() .
N Get information about the n-th mixer unit. Units are counted
starting with 0.
Pointer to a USBH_AUDI O MJ_| NFO structure, which is filled
pMJI nf o .
by the function.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

To get information of all mixer units, the function should be called with n = 0,1,2,... until
the function returns USBH_STATUS_NOT_FOUND.
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17.2.14 USBH_AUDIO_SetAlternatelnterface()

Description

Changes the alternative interface.

Prototype

USBH_STATUS USBH_AUDI O _Set Al ternat el nterface
( USBH_AUDI O HANDLE hDevi ce,

us Al'tlnterfaceSetting);
Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USBH AU
DI O_Open() .
AltinterfaceSetting Number of the alternate setting to select.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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17.2.15 USBH_AUDIO_GetSampleFrequency()

Description

Get the current sample frequency for an audio streaming interface. This function can be
used for audio 1.0 devices only.

Prototype
USBH_STATUS USBH_AUDI O_Get Sanpl eFr equency( USBH_AUDI O_HANDLE hDevi ce,
us EPAddr ,
u32 * pSanpl eFr equency) ;
Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USBH AU
DI O_Open() .
Endpoint address. Can be retrieved using USBH_AUDI O Ge-
EPAddr .
t Endpoi nt I nfo():
pSanpl eFr equency Sample frequency currently set by the device.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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17.2.16 USBH_AUDIO_SetSampleFrequency()

Description

Set the sample frequency for an audio streaming interface. This function can be used for
audio 1.0 devices only.

Prototype
USBH_STATUS USBH_AUDI O_Set Sanpl eFr equency( USBH_AUDI O_HANDLE hDevi ce,
us EPAddr ,
u32 * pSanpl eFr equency) ;
Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USBH AU
DI O_Open() .
Endpoint address. Can be retrieved using USBH_AUDI O Ge-
EPAddr .
t Endpoi nt I nfo():
Sample frequency to set. Sample frequency actually
pSanpl eFrequency set by the device.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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17.2.17 USBH_AUDIO_GetVolume()

Description
Get the volume setting of a feature unit. This function can be used for audio 1.0 devices
only.
Prototype
USBH_STATUS USBH_AUDI O _Get Vol ume( USBH_AUDI O HANDLE hDevi ce,
us Unit,
ug Channel ,
USBH_AUDI O VOLUME_|I NFO * pVol unel nf o) ;
Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USBH AU
DI O_Open() .
Uni t ID of the feature unit.
Channel Control channel number.
pVol urel nf o Volume setting.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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17.2.18 USBH_AUDIO_SetVolume()

Description

Set the volume of a feature unit. This function can be used for audio 1.0 devices only.

Prototype

USBH_STATUS USBH_AUDI O Set Vol ume( USBH_AUDI O HANDLE hDevi ce,
us Unit,
us Channel ,
116 Vol une) ;

Parameters

Parameter Description
hDevi ce Handle to an open interface returned by USBH AU
DI O_Open() .

Uni t ID of the feature unit.

Channel Control channel number.

Vol une Vol une value (in decibel * 256).

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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17.2.19 USBH_AUDIO_GetMute()

Description

Get the mute setting of a feature unit. This function can be used for audio 1.0 devices only.

Prototype
USBH_STATUS USBH_AUDI O Get Mut e( USBH_AUDI O HANDLE  hDevi ce,
us Unit,
us Channel ,
us * pMute);
Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USBH AU
DI O_Open() .
Uni t ID of the feature unit.
Channel Control channel number.
pMuit e Mute setting (0 = audible, 1 = muted).

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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17.2.20 USBH_AUDIO_SetMute()

Description
Enable or disable muting of a feature unit. This function can be used for audio 1.0 devices
only.
Prototype
USBH_STATUS USBH_AUDI O _Set Mut e( USBH_AUDI O HANDLE hDevi ce,
us Unit,
ug Channel ,
us Mut e) ;
Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USBH AU
DI O_Open() .
Uni t ID of the feature unit.
Channel Control channel number.
Mut e Mut e value (0 = audible, 1 = muted).

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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17.2.21 USBH_AUDIO_GetFeatureUnitControl()

Description

Get a control value of a feature unit. This function can be used for audio 1.0 devices only.

Prototype

USBH_STATUS USBH_AUDI O_GCet Feat ur eUni t Cont r ol (USBH_AUDI O HANDLE  hDevi ce,
us Request Type,
us Uni t,
Ul6 Sel ect or,
ule Channel ,
u32 * pDat aLen,
us * pBuff);

Parameters

Parameter Description
. Handle to an open interface returned by USBH AU
hDevi ce

DI O_Open() .

Request Type

Control unit request types. Use one of the USBH_AUDI O RE-
QUEST_CET_... macros.

Uni t ID of the feature unit.
Sel ect or Control selector, see USBH_AUDI O _SELECTOR_FU_... macros.
Channel Control channel number.
Dat alen o Size of the data buffer provided by pDat a (in bytes).
P . Length of the data returned by the audio device.
Pointer to the buffer where the control data is stored. De-
pBuf f tails of the data returned depending on the given selector

are specified in the document “Universal Serial Bus Device
Class Definition for Audio Devices”.

Return value

USBH_STATUS_SUCCESS on success or error code on failure.
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17.2.22 USBH_AUDIO_SetFeatureUnitControl()

Description

Set a control value of a feature unit. This function can be used for audio 1.0 devices only.

Prototype
USBH_STATUS USBH_AUDI O_Set Feat ur eUni t Cont rol ( USBH_AUDI O_HANDLE hDevi ce,
us Unit,
ule6 Sel ect or,
ule Channel ,
u32 Dat aLen,
const U8 * pData);
Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USBH AU
DI O_Open() .
Uni t ID of the feature unit.
Sel ect or Control selector, see USBH _AUDI O SELECTOR FU ... macros.
Channel Control channel number.
Dat aLen Length of the data to be set.
Pointer to the data. Details of the data required depending
pDat a on the given selector are specified in the document “Univer-
sal Serial Bus Device Class Definition for Audio Devices”.

Return value

USBH_STATUS_SUCCESS on success or error code on failure.
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17.2.23 USBH_AUDIO_GetMixerUnitControl()

Description

Get a control value of a mixer unit. This function can be used for audio 1.0 devices only.

Prototype

USBH_STATUS USBH_AUDI O_Get M xer Uni t Cont r ol ( USBH_AUDI O_HANDLE hDevi ce,
us Request Type,
us Unit,
us | nChannel ,
us Qut Channel ,
116 * pVal ue);

Parameters

Parameter Description
. Handle to an open interface returned by USBH AU
hDevi ce

DI O_Open() .

Request Type

Control unit request types. Use one of the USBH_AUDI O RE-
QUEST_CET_... macros.

Uni t ID of the feature unit.

I nChannel Input channel of the mixer (must be = 1).
Qut Channel Output channel of the mixer (must be = 1).
pVal ue Mixer control value in decibel * 256.

Return value

USBH_STATUS_SUCCESS on success or error code on failure.
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17.2.24 USBH_AUDIO_SetMixerUnitControl()

Description

Set a control value of a mixer unit. This function can be used for audio 1.0 devices only.

Prototype
USBH_STATUS USBH_AUDI O_Set M xer Uni t Cont r ol (USBH_AUDI O HANDLE hDevi ce,
us Unit,
us | nChannel ,
us Qut Channel ,
116 Val ue) ;
Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USBH AU
DI O_Open() .
Uni t ID of the feature unit.
| nChannel Input channel of the mixer (must be > 1).
Qut Channel Output channel of the mixer (must be = 1).
Val ue Mixer control value in decibel * 256.

Return value

USBH_STATUS_SUCCESS on success or error code on failure.
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17.2.25 USBH_AUDIO_GetSelectorUnitControl()

Description

Get a control value of a selector unit. This function can be used for audio 1.0 devices only.

Prototype

USBH_STATUS USBH_AUDI O_Get Sel ect or Uni t Cont r ol ( USBH_AUDI O_HANDLE hDevi ce,
us Request Type,
us Unit,
us * pVal ue);

Parameters

Parameter Description
hDevi ce Handle to an open interface returned by USBH AU

DI O_Open() .

Control unit request types. Use one of the USBH_AUDI O RE-
QUEST_CET_... macros.

Uni t ID of the feature unit.

Request Type

pVal ue Selector control value.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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17.2.26 USBH_AUDIO_SetSelectorUnitControl()

Description

Set a control value of a selector unit. This function can be used for audio 1.0 devices only.

Prototype
USBH_STATUS USBH_AUDI O _Set Sel ect or Uni t Cont r ol (USBH_AUDI O_HANDLE hDevi ce,
us Unit,
us Val ue) ;
Parameters
Parameter Description
. Handle to an open interface returned by USBH AU
hDevi ce
DI O_Open() .
Uni t ID of the feature unit.
Val ue Selector control value.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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17.2.27 USBH_AUDIO_OpenOutChannel()

Description

Prepare a channel for audio OUT data. If successful, successive calls to USBH AU
DI O Wite() should be used to send audio data. This function can be applied to an audio
streaming interface only (SubClass = USBH _AUDI O SUBCLASS STREAM NG).

Prototype
USBH_STATUS USBH_AUDI O _OpenQut Channel ( USBH_AUDI O HANDLE hDevi ce,
us EPAddr ,
Ul6 Sanpl eSi ze,
u32 Sanpl eFr equency,
USBH_AUDI O CHANNEL * pHandl e);
Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USBH AU
DI O_Open() .
EPAddr Address of the audio streaming OUT endpoint. Can be re-
trieved using USBH_AUDI O_Get Endpoi nt I nfo() .
Number of bytes per sample. Can be retrieved using
Sammol eSi ze USBH_AUDI O_Cet Endpoi nt | nf o() . Sanpl eSi ze = USB-
P H_AUDI O EP_I NFO. Nr Channel s * USBH_AUDI O EP_I N-
FO. SubFr ameSi ze.
Sanpl eFr equenc Sample frequency in Hz. Valid values can be retrieved using
P quency USBH_AUDI O_Get Endpoi nt I nfo() .
pHandl e Handle to a audio streaming output channel.

Return value

USBH_STATUS_SUCCESS on success or error code on failure.
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17.2.28 USBH_AUDIO_OpeninChannel()

Description

Prepare a channel for audio IN data. If successful, audio data will be read from the device
and can be retrieved using USBH AUDI O Read() . This function can be applied to an audio
streaming interface only (SubClass = USBH _AUDI O SUBCLASS STREAM NG).

Prototype

USBH_STATUS USBH_AUDI O_Openl nChannel (USBH_AUDI O HANDLE ~ hDevi ce,
us EPAddr
USBH_AUDI O CHANNEL * pHandl e);

Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USBH AU
DI O_Open() .
EPAddr Address of the audio streaming IN endpoint. Can be re-
trieved using USBH_AUDI O_Get Endpoi nt I nfo() .
pHandl e Handle to a audio streaming output channel.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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17.2.29 USBH_AUDIO_CloseOutChannel()

Description

Close an audio OUT data channel. Ongoing transfers are be aborted. The handle will become
invalid and must not be used further.

Prototype
voi d USBH_AUDI O_Cl oseCut Channel (USBH_AUDI O CHANNEL Handl e) ;
Parameters
Parameter Description
Handl e Handl e to an open OUT channel returned by USBH_AU-
DI O_OpenQut Channel ().
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17.2.30 USBH_AUDIO_CloselnChannel()

Description

Close an audio IN data channel. Ongoing transfers are be aborted. The handle will become
invalid and must not be used further.

Prototype
voi d USBH_AUDI O_Cl osel nChannel (USBH_AUDI O CHANNEL Handl e) ;
Parameters
Parameter Description
Handl e Handl e to an open IN channel returned by USBH_AU-
DI O_Openl nChannel ().
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17.2.31 USBH_AUDIO_Write()

Description

Write data to an audio streaming endpoint. The write request data is put into a queue and
will be send executed asynchronously. The function returns immediately. If there are no
space in the queue, it returns status USBH _STATUS BUSY.

Prototype
USBH_STATUS USBH_AUDI O Wit e( USBH_AUDI O_CHANNEL  Handl e,
u32 Len,
const U8 * pData);
Parameters
Parameter Description
Handl e Handl e to an open OUT channel returned by USBH_AU-

DI O_OpenQut Channel ().

Size of the data to be send. Must be at least the size of one
Len ISO packet for the endpoint used (= USBH_AUDI O Get Qut -
Packet Si ze( Handl e, 0)).

Pointer to the data. The data must remain valid until the
transaction is complete.

pDat a

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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17.2.32 USBH_AUDIO_CheckBufferldle()

Description

Check if a buffer used by a preceding call to USBH AUDI O Wite() can be reused for the
next transfer. If there is no entry in the write queue for the given buffer, the function re-
turns immediately with status USBH STATUS SUCCESS. This also applies, if there was no
preceding call to USBH _AUDI O Wi te() with the given buffer. The functions returns USB-
H STATUS NEED MORE_DATA, if the buffer can’t be flushed because there is not enough data
in the queue to build a full ISO data packet.

Prototype
USBH_STATUS USBH_AUDI O CheckBuf fer | dl e( USBH AUDI O CHANNEL  Handl e,
const U8 * pBuff,
i nt bwai t) ;
Parameters
Parameter Description

Handl e Handl e to an open OUT channel returned by USBH_AU-

DI O_OpenQut Channel ().

Buf f Pointer to a data buffer that was used in a preceding call to

P USBH_AUDI O Wi te().

Defines behavior of the function:
b\ t e 0 - Function returns immediately.

e 1 - Function blocks until the buffer gets idle or an error

occurs.

Return value

USBH_STATUS SUCCESS
USBH_STATUS_BUSY
other

Buffer idle and can be used for new transfers.
Buffer is busy, transfer not completed. Only if bvait = 0.
Error code of failure.
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17.2.33 USBH_AUDIO_Receive()

Description

Receive a data packet from an audio streaming endpoint. On success the function returns a
pointer to an internal buffer that contains the data packet. The data must be acknowledged
within one millisecond after it was received using the function USBH_AUDI O Ack() . This will
enable the driver to reuse the buffer to receive another packet.

Prototype
USBH_STATUS USBH_AUDI O Recei ve( USBH_AUDI O_CHANNEL Handl e,
u32 * pLen,
const U8 ** ppDat a,
i nt Ti meout ) ;
Parameters
Parameter Description
Handl e Handl e to an open IN channel returned by USBH_AU-
DI O_Openl nChannel ().
pLen Size of the data returned by the function.
ppDat a Pointer to the data returned by the function.
Ti meout Ti meout given in milliseconds. A zero value results in an infi-
nite timeout. If Ti meout is -1, the function never blocks.

Return value

USBH_STATUS_SUCCESS A data packet is returned by the function.
USBH_STATUS_TI MEQUT No data is available.
other Error code of failure.
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17.2.34 USBH_AUDIO_Ack()

Description

Acknowledge a data packet that was received using USBH_AUDI O Recei ve() . This will en-
able the driver to reuse the buffer provided by USBH AUDI O Recei ve() to receive another

packet.
Prototype
USBH_STATUS USBH_AUDI O_Ack( USBH_AUDI O CHANNEL Handl e);
Parameters
Parameter Description
Handl e Handl e to an open IN channel returned by USBH_AU-
DI O_Openl nChannel ().

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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17.2.35 USBH_AUDIO_Read()

Description

Read data from an audio streaming endpoint. This function will either return if all data have
been read from the device or when the timeout is expired. The function may have read
some data and stored into the buffer even if it returns an error.

The USB stack can only read complete packets from the USB device. If the size of a received
packet exceeds the requested length to be read then all data that does not fit into the
callers buffer (pBuf f) is stored in an internal buffer and will be returned by the next call

to USBH_AUDI O Read() .

Prototype
USBH_STATUS USBH_AUDI O Read( USBH_AUDI O CHANNEL  Handl e,
u32 * pLen,
us * pBuff,
i nt Ti meout ) ;
Parameters
Parameter Description
Handl e Handl e to an open IN channel returned by USBH_AU-
DI O_Openl nChannel ().
Len o Number of bytes to be read.
P o Number of bytes actually read by the function.
pBuf f Pointer to the buffer to store the data.
Ti meout Ti meout given in milliseconds. A zero value results in an infi-
nite timeout. If Ti meout is -1, the function never blocks.

Return value

USBH_STATUS_SUCCESS on success or error code on failure.
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17.2.36 USBH_AUDIO_GetlInterfaceHandle()

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_AUDI O Get I nt er f aceHandl e( USBH_AUDI O HANDLE hDevi ce) ;
Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USBH AU
DI O_Open() .

Return value

Handle to an open interface.
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CHAPTER 17 Data structures

This chapter describes the emUSB-Host AUDIO driver data structures.

Structure

Description

USBH_AUDI O_I NTERFACE_| NFO

Structure containing information about an audio in-
terface.

USBH_AUDI O_DESCRI PTOR

Structure containing a USB descriptor.

USBH_AUDI O_TERM NAL_| NFO

Structure containing information about an audio
output terminal unit.

USBH_AUDI O_EP_I NFO

Structure containing information about an audio
streaming interface.

USBH_AUDI O_FU_I NFO

Structure containing information about an audio
feature unit.

USBH_AUDI O_SU_I NFO

Structure containing information about an audio se-
lector unit.

USBH_AUDI O_MJ_I NFO

Structure containing information about an audio
mixer unit.

USBH_AUDI O VOLUVE_| NFO

Structure containing information about the volume
setting of a feature unit.
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17.3.1 USBH_AUDIO_INTERFACE_INFO

Description
Structure containing information about an audio interface.
Type definition

typedef struct {

ul6 Vendor | d;
ul6 Product | d;
USBH_SPEED Speed;

us I nt erfaceNo;
us d ass;

us Subd ass;

us Pr ot ocol ;
USBH | NTERFACE_I D Interfacel D
USBH_DEVI CE_I D Devi cel d;

} USBH_AUDI O_| NTERFACE_| NFQO

Structure members

Member Description

Vendor | d The Vendor ID of the device.

Product I d The Product ID of the device.

Speed The USB speed of the device, see USBH_SPEED.

I nterfaceNo Interface index (from USB descriptor).

Cl ass The d ass value field of the interface.

Subd ass The SubCl ass value field of the interface.

Pr ot ocol The Prot ocol value field of the interface.

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

Devi cel d was successfully enumerated. It is_ vaI_id until the device_is
removed from the host. If the device is reconnected a differ-
ent device Id is assigned.
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17.3.2 USBH_AUDIO_DESCRIPTOR

Description

Structure containing a USB descriptor

Type definition

typedef struct {

us Al ternateSetting;
us Type;
us SubType;

const U8 * pDesc;
} USBH_AUDI O _DESCRI PTOR;

Structure members

Data structures

Member Description
Al ternateSetting Descriptor belongs to this alternate setting.
Type The Type value field of the descriptor.
SubType The SubType value field of the descriptor.
pDesc Pointer to the descriptor data.
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17.3.3 USBH_AUDIO_TERMINAL_INFO

Description

Structure containing information about an audio output terminal unit.

Type definition

typedef struct {

us
us
ul6
us
us
ul6

UnitlD;

Sour cel D;

Ter mi nal Type;
Nr Channel s;
Stri ngl ndex;
wChannel Confi g;

} USBH_AUDI O TERM NAL_| NFO,

Structure members

Data structures

Member Description

Unitl D AUDIO unit ID.

For input terminals: Value 0. For output terminals: ID of the

Sourcel D unit connected to the input.

Ter mi nal Type USB Audio Terminal Type.

Nr Channel s Number of channels (input terminal only).
Stringl ndex Index of the string descriptor for this terminal.

wChannel Confi g

terminal only).

Describes the spatial location of the logical channels (input
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17.3.4 USBH_AUDIO_EP_INFO

Description

Structure containing information about an audio streaming interface.

Type definition

typedef struct {
us Al ternateSetting;
us EPAddr ;
us Ter m nal Li nk;
us bmAttri butes;
Ul6 MaxPacket Si ze;
Ul6 For mat Tag;
us For mat Type,;
} USBH_AUDI O EP_I NFG,

Structure members

Member Description
Al ternateSetting Alternate setting number.
EPAddr Endpoint address.
Ter mi nal Li nk ID of the terminal unit, this endpoint is connected to.
bmAttri but es Attributes (SamplingFrequency, Pitch, MaxPacketsOnly).
MaxPacket Si ze Maximum packet size of the endpoint.
For mat Tag Audio format tag.
For mat Type Type of format descriptor.
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17.3.5 USBH_AUDIO_FU_INFO

Description

Structure containing information about an audio feature unit.

Type definition

typedef struct {
us UnitlD;
us Sour cel D;
us Stri ngl ndex;
us NuntCont r ol Channel s;
Ul6é bnControl s[];
} USBH_AUDI O FU_I NFG

Structure members

Member Description
UnitlD AUDIO unit ID.
Sour cel D ID of the unit connected to the input.
St ri ngl ndex Index of the string descriptor for this unit.
NunmCont r ol Channel s Number of entries in Controls[].
bnControl s Bit mask containing supported controls.
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17.3.6 USBH_AUDIO_SU_INFO

Description

Structure containing information about an audio selector unit.

Type definition

typedef struct {
Ug UnitlD
Ug Stringl ndex;
U8 Num nputs;
Us SourcelD];
} USBH_AUDI O _SU_I NFG,

Structure members

Member Description
UnitlD AUDIO unit ID.
St ri ngl ndex Index of the string descriptor for this unit.
Num nput s Number of inputs of the selector.
Sourcel D ID of the unit connected to the input.
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17.3.7 USBH_AUDIO_MU_INFO

Description

Structure containing information about an audio mixer unit.

Type definition

typedef struct {
UnitlD;
Stringl ndex;
Num nput s;
Sourcel O ];
Nunut Channel s;

6 wChannel Confi g;
LenControl s;
bmControl s[];

} USBH_AUDI O MJ_|I NFG,

65555566

Structure members

Member Description
UnitlD AUDIO unit ID.
St ri ngl ndex Index of the string descriptor for this unit.
Num nput s Number of inputs of the selector.
Sourcel D ID of the unit connected to the input.
NunmCut Channel s Number of output channels.
wChannel Confi g Describes the spatial location of the logical channels.
LenControl s Size of the bnCont r ol s field in bytes.
brCont r ol s Bit map indicating which mixing Controls are programmable.
Contains 'Num nput s * NunfQut Channel s’ bits.
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17.3.8 USBH_AUDIO_VOLUME_INFO

Description

Structure containing information about the volume setting of a feature unit.

Type definition

typedef struct {

16
16
16
16

Structure members

Cur;
M n;
Max;
Res;
} USBH_AUDI O_VOLUME_| NFO,

Member

Description

Current volume value (in decibel * 256).

Minimum volume value (in decibel * 256).

Maximum volume value (in decibel * 256).

Res

Resolution of volume (in decibel * 256).
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Chapter 18
CP210X Device Driver (Add-On)

This chapter describes the optional emUSB-Host add-on “"CP210X device driver”. It allows
communication with CP210x USB devices, typically serving as USB to UART bridges.

CP210X

-y
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18.1 Introduction

The CP210X driver software component of emUSB-Host allows the communication with
CP210x devices. It implements the CP210x protocol specified by Silicon Labs which is a
vendor specific protocol. The protocol allows emulation of serial communication via USB.
This chapter provides an explanation of the functions available to application developers
via the CP210X driver software. All the functions and data types of this add-on are prefixed
with the “USBH_CP210X_" text.

18.1.1 Features

The following features are provided:

Compatibility with different CP210X devices.

Ability to send and receive data.

Ability to set various parameters, such as baudrate, number of stop bits, parity.
Handling of multiple CP210X devices at the same time.

Notifications about CP210X connection status.

Ability to query the CP210X line and modem status.

18.1.2 Example code

An example application which uses the API is provided in the USBH CP210X Start. c file.
This example displays information about the CP210X device in the I/O terminal of the
debugger. In addition the application then starts a simple echo server, sending back the
received data.

18.1.3 Compatibility

The following devices have been tested with the current CP210X driver:

e CP2102
e (CP2103
e CP2104

18.1.4 Further reading

For more information about the CP210X devices, please take a look at the hardware manuals
and CP210x Virtual COM Port Interface (Document Reference No.: AN571) available from
https://www.silabs.com/products/interface/usb-bridges
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18.2 API Functions

This chapter describes the emUSB-Host CP210X driver API functions.

Function Description

Initializes and registers the CP210X device
driver with emUSB-Host.

Unregisters and de-initializes the CP210X
device driver from emUSB-Host.

USBH_CP210X_I ni t ()

USBH_CP210X_Exi t ()

Adds a callback in order to be notified

USBH_CP210X_AddNot i fi cat i on() when a device is added or removed.

Removes a callback added via USB-
H CP210X AddNoti ficati on.

USBH_CP210X_Open() Opens a device given by an index.
USBH_CP210X_d ose() Closes a handle to an opened device.

Retrieves the information about the
CP210X device.

The configuration function allows to let the

USBH CP210X RenoveNotification()

USBH_CP210X_Get Devi cel nf o()

USBH_CP210X_Al | owShort Read() read function to return as soon as data are
available.

USBH CP210X_Set BaudRat e() Sets the baud rate for the opened device.

USBH_CP210X_Read() Reads data from the CP210X device.

USBH CP210X Wite() Writes data to the CP210X device.

Setups the serial communication with the
given characteristics.

USBH CP210X_Set MbdenHandshaki ng() Sets the handshaking parameters.
USBH_CP210X_Get Modentt at us() Gets the modem status from the device.

USBH CP210X_Set Dat aChar acteri stics()

USBH_CP210X_Pur ge() Purges receive and transmit queues in the

device.
USBH _CP210X_Set Break() Sets the BREAK condition for the device.
USBH_CP210X_Get | nt er f aceHandl e() 1F;ect(:lrn the handle to the (open) USB inter-
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18.2.1 USBH_CP210X_Init()
Description
Initializes and registers the CP210X device driver with emUSB-Host.

Prototype

USBH_STATUS USBH_CP210X_I ni t (voi d)

Return value

= USBH_STATUS SUCCESS Success or module already initialized.
#+ USBH_STATUS SUCCESS An error occurred.
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18.2.2 USBH_CP210X_EXxit()

Description

Unregisters and de-initializes the CP210X device driver from emUSB-Host.

Prototype

voi d USBH_CP210X_Exi t (voi d);

Additional information

Before this function is called any notifications added via USBH_CP210X_AddNot i fi cati on()
must be removed via USBH_CP210X_RenoveNoti 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 CP210X Exit (). The only exception is USBH CP210X I nit(),
which would in turn reinitialize the module and allows further calls.
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18.2.3 USBH_CP210X_AddNotification()

Description

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

Prototype

USBH_STATUS USBH_CP210X_AddNot i f i cati on( USBH_NOTI FI CATI ON_HOOK * pHook,

Parameters

USBH_NOTI FI CATI ON_FUNC * pf Notifi 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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18.2.4 USBH_CP210X_RemoveNotification()

Description
Removes a callback added via USBH _CP210X AddNoti fi cati on.

Prototype
USBH_STATUS USBH_CP210X_RenoveNot 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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18.2.5 USBH_CP210X_Open()

Description

Opens a device given by an index.

Prototype

USBH_CP210X_HANDLE USBH_CP210X_Open(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_CP210X_| NVALI D_HANDLE Handle to the device.

= USBH_CP210X_| NVALI D_HANDLE Device could not be opened (removed or not

available).
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18.2.6 USBH_CP210X_Close()

Description

Closes a handle to an opened device.

Prototype
voi d USBH_CP210X_d ose( USBH_CP210X_HANDLE hDevi ce);
Parameters
Parameter Description
hDevi ce Handle to a opened device returned by USB-
H CP210X Open() .
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18.2.7 USBH_CP210X_GetDevicelnfo()

Description

Retrieves the information about the CP210X device.

Prototype
USBH_STATUS USBH_CP210X_Get Devi cel nf o( USBH_CP210X_HANDLE hDevi ce,
USBH_CP210X_DEVI CE_I NFO * pDevl nfo);

Parameters

Parameter Description
hDevi ce Handle to the opened device.

Pointer to a USBH_CP210X DEVI CE_ I NFO structure to
pDevl nf o . . .
store information related to the device.

Return value

= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.
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18.2.8 USBH_CP210X_AllowShortRead()

Description
The configuration function allows to let the read function to return as soon as data are
available.
Prototype
USBH_STATUS USBH_CP210X_Al | owShor t Read( USBH_CP210X_HANDLE hDevi ce,
us Al | owShort Read) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.

Define whether short read mode shall be used or not.
Al | owShor t Read 1 - Allow short read.
0 - Short read mode disabled.

Return value

= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.

Additional information

USBH _CP210X_Al | owshort Read() sets the USBH CP210X Read() into a special mode - short
read mode. When this mode is enabled, the function returns as soon as any data has been
read from the device. This allows the application to read data where the number of bytes
to read is undefined. To disable this mode, Al | owShor t Read should be set to 0.
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18.2.9 USBH_CP210X_ SetBaudRate()

Description

Sets the baud rate for the opened device.

Prototype
USBH_STATUS USBH_CP210X_Set BaudRat e( USBH_CP210X_HANDLE hDevi ce,
u32 BaudRat e) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.
BaudRat e Baudrate to set.
Return value
= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.
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18.2.10 USBH_CP210X_Read()

Description
Reads data from the CP210X device.

Prototype
USBH_STATUS USBH_CP210X_Read( USBH_CP210X_HANDLE  hDevi ce,
us * pDat a,
u32 NunByt es,
u32 * pNunByt esRead,
u32 Ti meout) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.
pDat a Pointer to a buffer to store the read data.
NunByt es Number of bytes to be read from the device.

Pointer to a variable which receives the number of bytes

PRunByt esRead read from the device.

Ti meout given in milliseconds. A zero value results in an infi-

Ti meout nite timeout.

Return value

= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.

Additional information

USBH CP210X Read() always returns the number of bytes read in pNunByt esRead. This
function does not return until NunByt es bytes have been read into the buffer unless short
read mode is enabled.
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18.2.11 USBH_CP210X_Write()

Description

Writes data to the CP210X device.

Prototype
USBH_STATUS USBH_CP210X_Wi t e( USBH_CP210X_HANDLE  hDevi ce,
const U8 * pDat a,
u32 NunByt es,
u32 * pNunBytesWitten,
u32 Ti meout ) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.
pDat a Pointer to data to be sent.
NunByt es Number of bytes to write to the device.

pNunByt esWitten

Pointer to a variable which receives the number of bytes
written to the device.

Ti meout

Ti meout given in milliseconds. A zero value results in an infi-
nite timeout.

Return value

= USBH_STATUS_SUCCESS
# USBH_STATUS_SUCCESS

Successful.
An error occurred.
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18.2.12 USBH_CP210X_SetDataCharacteristics()

Description

Setups the serial communication with the given characteristics.

Prototype

USBH_STATUS USBH_CP210X_Set Dat aChar act eri sti cs( USBH_CP210X_HANDLE hDevi ce,

Parameters

us Lengt h,
us StopBits,
us Parity);

Parameter

Description

hDevi ce

Handle to the opened device.

Lengt h

Number of bits per word. Must be one of the following val-
ues:

USBH_CP210X BI TS 8

USBH_CP210X BI TS 7

USBH_CP210X BI TS 6

USBH_CP210X BI TS 5

StopBits

Number of stop bits. Must be one of the following values:
USBH_CP210X_STOP_BI TS 1
USBH_CP210X_STOP BI TS 1.5
USBH_CP210X_STOP_BI TS 2

Parity

Parity - must be one of the following values:
USBH_CP210X_PARI TY_NONE
USBH_CP210X_PARI TY_CDD
USBH_CP210X_PARI TY_EVEN
USBH_CP210X_PARI TY_MARK
USBH_CP210X_PARI TY_SPACE

Return value

= USBH_STATUS_SUCCESS
# USBH_STATUS_SUCCESS

Successful.
An error occurred.
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18.2.13 USBH_CP210X_SetModemHandshaking()

Description

Sets the handshaking parameters.

Prototype
USBH_STATUS USBH_CP210X_Set MbdenHandshaki ng( USBH_CP210X_HANDLE hDevi ce,
us Mask,
us DTR,
us RTS);
Parameters
Parameter Description
hDevi ce Handle to the opened device.
Mask b0 - DTR mask, if clear, DTR will not be changed.
bl - RTS mask, if clear, RTS will not be changed.
DIR Data Terminal Ready (DTR) control signal state.
RTS Request To Send (RTS) control signal state.

Return value

= USBH_STATUS_ SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.
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18.2.14 USBH_CP210X_ GetModemStatus()

Description

Gets the modem status from the device.

Prototype
USBH_STATUS USBH_CP210X_Get Modenst at us( USBH_CP210X_HANDLE  hDevi ce,
us * pModentt at us) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.

Pointer to a variable of type U8 which receives the modem

pMbdentt at us status from the device.

Return value

= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.

Additional information

The modem control line status byte (pModentt at us) is defined as follows: bit 0: DTR state
(as set by host or by handshaking logic in CP210x). bit 1: RTS state (as set by host or by
handshaking logic in CP210x). bits 2-3: reserved. bit 4: CTS state (as set by end device).
bit 5: DSR state (as set by end device). bit 6: RI state (as set by end device). bit 7: DCD
state (as set by end device).
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18.2.15 USBH_CP210X_Purge()

Description

Purges receive and transmit queues in the device.

Prototype
USBH_STATUS USBH_CP210X_Pur ge( USBH_CP210X_HANDLE hDevi ce,
us Mask) ;
Parameters
Parameter Description
hDevi ce Handle to the opened device.
Vs k Combination of USBH_CP210X_PURGE_RX and USB-
H CP210X_FT_PURGE_TX.

Return value

= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.
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18.2.16 USBH_CP210X_SetBreak()

Description
Sets the BREAK condition for the device.

Prototype
USBH_STATUS USBH_CP210X_Set Br eak( USBH_CP210X_HANDLE hDevi ce,
us N f);

Parameters

Parameter Description
hDevi ce Handle to the opened device.

1 - Set break condition

ot 0 - Clear break condition

Return value

= USBH_STATUS_SUCCESS Successful.
# USBH_STATUS_SUCCESS An error occurred.
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18.2.17 USBH_CP210X_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_CP210X_Get I nt er f aceHandl e( USBH_CP210X_HANDLE hDevi ce) ;
Parameters
Parameter Description
hDevi ce Handle to an open device returned by USBH CP210X_Qpen() .

Return value

Handle to an open interface.
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18.3 Data structures

This chapter describes the emUSB-Host CP210X driver data structures.

Function Description

Contains information about an CP210X de-

USBH_CP210X_DEVI CE_I NFO .
- - - VICE.
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18.3.1 USBH_CP210X_DEVICE_INFO
Description
Contains information about an CP210X device.

Type definition

typedef struct {

ul6 Vendor | d;
ul6 Product | d;
USBH_SPEED Speed;

us I nt erfaceNo;
us d ass;

us Subd ass;

us Pr ot ocol ;

USBH | NTERFACE_I D Interfacel D
} USBH_CP210X_DEVI CE_I NFO

Structure members

Member Description
Vendor | d The Vendor ID of the device.
Product I d The Product ID of the device.
Speed The USB speed of the device, see USBH_SPEED.
I nterfaceNo Interface index (from USB descriptor).
Cl ass The d ass value field of the interface
SubC ass The Subd ass value field of the interface
Pr ot ocol The Prot ocol value field of the interface
Interfacel D ID of the interface.
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Chapter 19
Video Device Driver (Add-On)

This chapter describes the optional emUSB-Host add-on “Video device driver”. It allows
communication with USB video devices.
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19.1 Introduction

The Video driver software component of emUSB-Host allows communication with USB video
V1.00 compatible devices like webcams.

This chapter provides an explanation of the functions available to application developers
via the video driver software. All the functions and data types of this add-on are prefixed
with "USBH_VI DEO .

19.1.1 Overview

A video device connected to the emUSB-Host is automatically configured and added to an
internal list. If the Video driver has been registered, it is notified via a callback when a video
device has been added or removed. The driver then can notify the application program,
when a callback function has been registered via USBH_VI DEO AddNot i fi cati on().In order
to communicate with such a device, the application has to call the USBH_VI DEO Qpen(),
passing the interface index. Video interfaces are identified by an index. The first connected
interface gets assigned the index 0, the second index 1, and so on.

Video devices contains multiple USB interfaces: One control interface and one or more
video streaming interfaces.

Via the control interface, different functional units can be accessed:

e Input/Output terminals

e Selector units

e Processing units

e Extension units

The streaming interface is used to transfer video data. It must be configured first to select
the appropriate video parameters: format, resolution and frame rate interval. Video data
transfer is then done using a callback which is registered via USBH VI DEO OpenSt r ean()
together with the video parameters.

Still image capture method 0 is supported.

Note

In order to use the Video class driver, support for isochronous transfers must be
enabled in the USB stack. Make sure that there is a preprocessor define in the file
USBH_Conf . h:

#define USBH _SUPPORT_I SO TRANSFER 1

Note

Depnding on the used video device and the selected format and resolution it may be
necessary for the USB driver to support high-bandwidth isochronous transfers.

19.1.2 Example code

The sample application USBH VI DEO St art . ¢ shows how to retrieve information and capa-
bilities from a video device and how to receive frame data.
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19.2 API Functions

API Functions

This chapter describes the emUSB-Host Video driver API functions. These functions are

defined in the header file USBH_VI DEQ. h.

Function

Description

USBH_VI DEO | ni t ()

Initializes and registers the VIDEO device
module with emUSB-Host.

USBH_VI DEO _Exi t ()

Unregisters and de-initializes the VIDEO
device module from emUSB-Host.

USBH_VI DEO AddNot i fi cati on()

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

USBH VI DEO RenoveNoti fication()

Removes a callback added via USB-
H VI DEO AddNot i fi cati on.

USBH_VI DEO_Open()

Opens a Video interface given by an index.

USBH_VI DEO d ose()

Closes a handle to an opened interface.

USBH_VI DEO_Get | ndex()

Return an index that can be used for a call
to USBH_VI DEO_Open() for a given inter-
face ID.

USBH VI DEO Get I nterfacel nfo()

Retrieves information about the VIDEO in-
terface.

USBH_VI DEO_Cet Ter mni t | nf o()

Retrieve information about a Unit or a Ter-
minal from the opened device.

USBH_VI DEO _Ter mni t | D21 ndex()

Helper function to retrieve the index of a
terminal or unit using the terminal or unit
ID.

USBH_VI DEO_Get | nput Header ()

Retrieves information about the video
stream interface.

USBH VI DEO Get For mat | nf o()

Retrieve information about a video Format
descriptor.

USBH_VI DEO_Cet Fr anel nf o()

Retrieve information about a Frame de-
scriptor which belongs to a specific format.

USBH_VI DEO_Get Col or Mat chi ngl nf o()

Retrieves the color matching descriptor
from a given format index.

USBH_VI DEO_OpenSt rean()

Open a video stream.

USBH_VI DEO_Ack()

Acknowledge a data packet that was re-
ceived via the read callback which was
registered via USBH VI DEQO OpenSt r eam
This will enable the driver to reuse the
buffer to receive another packet.

USBH_VI DEO O oseStream()

Closes a stream previously opened via
USBH_VI DEO OpenStream() .

USBH_VI DEO_Get Cont r ol Val ()

Get a control value of a unit or terminal.

USBH_VI DEO _Set Cont rol Val ()

Set a control value of a unit or terminal.

USBH VI DEO_ReadSt at us()

Reads status messages from the video de-
vice.
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19.2.1 USBH_VIDEO_lInit()

Description
Initializes and registers the VIDEO device module with emUSB-Host.

Prototype

USBH_STATUS USBH_VI DEO | ni t (voi d)

Return value

USBH_STATUS_SUCCESS Success or module already initialized.
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19.2.2 USBH_VIDEO_EXxit()

Description

Unregisters and de-initializes the VIDEO device module from emUSB-Host.

Prototype

voi d USBH_VI DEO Exit (void);

Additional information

Has to be called the same number of times USBH VI DEO | ni t was called in order to de-ini-
tialize the module. 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_Exi t () is
called. No more functions of this module may be called after calling USBH VI DEO Exit ().
The only exception is USBH VI DEO I ni t (), which would in turn re-init the module and allow
further calls.
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19.2.3 USBH_VIDEO_AddNotification()

Description

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

Prototype

USBH_STATUS USBH_VI DEO_AddNot i i 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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19.2.4 USBH_VIDEO_RemoveNotification()

Description
Removes a callback added via USBH VI DEO AddNoti fi cati on.

Prototype
USBH_STATUS USBH_VI DEO RenpveNoti fi cati on(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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19.2.5 USBH_VIDEO_Open()

Description

Opens a Video interface given by an index.

Prototype
USBH_STATUS USBH_VI DEO _Open( unsi gned I ndex,
USBH_VI DEO_DEVI CE_HANDLE * pHandl e);
Parameters
Parameter Description
| ndex I ndex of the interface that shall be opened.
pHandl e Handle to a VIDEO interface on success.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

The index of a new connected device is provided to the callback function registered with
USBH_VI DEO_AddNot i fi cation().
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19.2.6 USBH_VIDEO Close()

Description

Closes a handle to an opened interface.

Prototype
voi d USBH_VI DEO_Cl ose( USBH_VI DEQ _DEVI CE_HANDLE hDevi ce) ;
Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USB-
H VI DEO_Open() .
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19.2.7 USBH_VIDEO_Getindex()

Description
Return an index that can be used for a call to USBH VI DEO Open() for a given interface ID.

Prototype
int USBH VI DEO Get | ndex( USBH_I NTERFACE_I D I nterfacel D);
Parameters

Parameter Description
Interfacel D Id of the interface.

Return value

>0 Index of the VIDEO interface.
<0 I nt er f acel D not found.
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19.2.8 USBH_VIDEO_ Getinterfacelnfo()

Description

Retrieves information about the VIDEO interface.

Prototype

USBH_STATUS USBH_ VI DEO Get | nt er f acel nf o( USBH_VI DEO DEVI CE_HANDLE ~ hDevi ce,
USBH_VI DEO | NTERFACE_| NFO * pDevl nf0) ;

Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USB-
H_ VI DEO_Open() .
Pointer to a USBH VI DEO | NTERFACE | NFO structure that re-
pDevl nf o ; - = - -
ceives the information.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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19.2.9 USBH _VIDEO GetTermUnitinfo()

Description

Retrieve information about a Unit or a Terminal from the opened device.

Prototype

USBH_STATUS USBH_VI DEO Get Ter nini t | nf o( USBH_VI DEO_DEVI CE_HANDLE hDevi ce,
unsi gned | ndex,
USBH_VI DEO_TERM UNI T_I NFO * pTer nni t | nf o) ;

Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USB-

H_ VI DEO_Open() .
I ndex Zero-based index of the unit or terminal.
Pointer to a structure of type USBH VI DEO TER-
M _UNI T_I NFO which will be filled with information about the

terminal or unit if the function returns USBH_STATUS SUC-
CESS.

pTermunitlinfo

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

For the I ndex parameter USBH VI DEO Get I nterfacel nfo() can be used to retrieve the
number of terminals/units the device has.
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19.2.10 USBH_VIDEO_TermUnitID2Index()

Description

Helper function to retrieve the index of a terminal or unit using the terminal or unit ID.

Prototype
USBH_STATUS USBH_VI DEO Ter nmni t | D21 ndex( USBH_VI DEO DEVI CE_HANDLE ~ hDevi ce,
us Termni t | D,
unsi gned * pl ndex);
Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USB-
H_ VI DEO_Open() .
TermUnitI D Terminal or unit ID.
Pointer to an unsigned variable which will be filled with
pl ndex the correct terminal/unit index if the function returns USB-
H_STATUS_SUCCESS.

Return value

USBH_STATUS_SUCCESS on success or error code on failure.
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19.2.11 USBH_VIDEO_GetInputHeader()

Description

Retrieves information about the video stream interface.

Prototype

USBH_STATUS USBH_VI DEO_Get | nput Header

(USBH_VI DEO_DEVI CE_HANDLE hDevi ce,
USBH_VI DEO | NPUT_HEADER | NFO * pl nput Header | nf o) ;
Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USB-

H_VI DEO_Open() .

pl nput Header | nf o

Pointer to a structure of type USBH VI DEO | NPUT_HEAD-
ER_I NFO which will be filled with information about the
stream if the function returns USBH _STATUS SUCCESS.

Return value

USBH_STATUS_SUCCESS on success or error code on failure.
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19.2.12 USBH_VIDEO_GetFormatinfo()

Description

Retrieve information about a video Format descriptor.

Prototype

USBH_STATUS USBH_VI DEO_Get For mat | nf o( USBH_VI DEO_DEVI CE_HANDLE hDevi ce,
unsi gned For mat | dx,
USBH_VI DEO FORMAT I NFO  * pFor mat | nf o) ;

Parameters
Parameter Description
. Handle to an open interface returned by USB-
hDevi ce H VI DEO Qpen() .
For mat | dx Zero-based index of the format descriptor.
Pointer to a structure of type USBH VI DEO FORVAT | N-
pFor mat | nf o FO which will be filled with information about a format if the
function returns USBH_STATUS_SUCCESS.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

For the For mat | dx parameter USBH_VI DEO Get | nput Header () can be used to retrieve the
number of formats the device has. The For mat | dx parameter is not the same as the bFor-
matIndex value inside the video format descriptor.
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19.2.13 USBH_VIDEO_GetFramelnfo()

Description

Retrieve information about a Frame descriptor which belongs to a specific format.

Prototype

USBH_STATUS USBH_VI DEO_Get Fr anmel nf o( USBH_VI DEO_DEVI CE_HANDLE hDevi ce,
unsi gned For mat | dx,
unsi gned Fr anel dx,

USBH VI DEO FRAME_INFO  * pFranel nfo);

Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USB-
H_ VI DEO_Open() .
For mat | dx Zero-based index of the format descriptor.
Fr anmel dx Zero-based index of the frame descriptor.
Pointer to a structure of type USBH VI DEO_FRAME_| N-
pFranel nfo FO which will be filled with information about a frame if the
function returns USBH_STATUS SUCCESS.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

A format descriptor contains one or more frame descriptors. For the For mat | dx parameter
USBH_VI DEO Get | nput Header () can be used to retrieve the number of formats the device
has. The For mat | dx parameter is not the same as the bFormatIndex value inside the video
format descriptor. For the Fr anel dx parameter USBH VI DEO Get For mat | nf o() can be used
to retrieve the number of frame descriptors a particular format has. The Fr anel dx para-
meter is not the same as the bFramelndex value inside the video format descriptor.
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19.2.14 USBH_VIDEO_GetColorMatchinginfo()

Description

Retrieves the color matching descriptor from a given format index.

Prototype

USBH_STATUS USBH_VI DEO Get Col or Mat chi ngl nf o( USBH_VI DEO DEVI CE_HANDLE  hDevi ce,

unsi gned For mat | dx,
USBH VIDEQO COLOR INFO  * pCol orlnfo);

Parameters
Parameter Description
hDevi ce Handle to an open device.
For mat | dx Format index.
Pointer to a structure of type USBH VI DEO COLCR | NFO
pCol or I nfo which will be filled with information about the color matching
descriptor if the function returns USBH_STATUS SUCCESS.

Return value

USBH_STATUS_SUCCESS on success or error code on failure.
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19.2.15 USBH_VIDEO_OpenStream()

Description

Open a video stream.

Prototype

USBH_STATUS USBH_VI DEO QOpensSt r ean( USBH_VI DEO DEVI CE_HANDLE ~ hDevi ce,

Parameters

USBH_VI DEO_STREAM CONFI G * pSt rean nf o,
USBH_VI DEO_STREAM HANDLE * pHandl e)

Parameter

Description

hDevi ce

Handle to an open device.

pStrean nfo

Pointer to a structure of type USBH VI DEO STREAM CONFI G.
The user must fill the structure with valid information for the
chosen video setting.

pHandl e

Pointer to a value of type USBH VI DEO STREAM HANDLE
which will receive the valid open stream handle if the func-
tion returns USBH_STATUS_ SUCCESS.

Return value

USBH_STATUS_SUCCESS on success or error code on failure.
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19.2.16 USBH_VIDEO_Ack()

Description

Acknowledge a data packet that was received via the read callback which was registered via
USBH_VI DEO OpenSt r eamThis will enable the driver to reuse the buffer to receive another

packet.
Prototype
USBH_STATUS USBH_VI DEO Ack( USBH_VI DEO_STREAM HANDLE hStrean) ;
Parameters
Parameter Description
hSt ream Handle to an open stream from USBH_VI DEO QpenStreant() .

Return value
USBH_STATUS_SUCCESS on success or error code on failure.

Additional information

This function must be called to acknowledge the read packet, otherwise the stack will run
out of buffers and stop reception.
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19.2.17 USBH_VIDEO_CloseStream()

Description
Closes a stream previously opened via USBH VI DEO OpenSt rean() .

Prototype
USBH_STATUS USBH_VI DEO C oseSt r eanm( USBH_VI DEO_STREAM HANDLE hStream ;
Parameters
Parameter Description
hSt ream Handle to an open stream.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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19.2.18 USBH_VIDEO_GetControlVal()

Description

Get a control value of a unit or terminal.

Prototype
USBH_STATUS USBH_VI DEO Get Cont r ol Val ( USBH_VI DEO DEVI CE_HANDLE  hDevi ce,
unsi gned Unit,
const USBH_VI DEO GET_CONTROL * pGetControl);
Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USB-
H VI DEO Open() .
Uni t ID of the unit or terminal.
pCGet Cont r ol Pointer to a structure of type USBH VI DEO GET_CONTROL.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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19.2.19 USBH_VIDEO_SetControlVal()

Description

Set a control value of a unit or terminal.

Prototype
USBH_STATUS USBH_VI DEQ_Set Cont r ol Val ( USBH_VI DEO DEVI CE_HANDLE  hDevi ce,
unsi gned Unit,
const USBH VI DEO SET_CONTROL * pSetControl);
Parameters
Parameter Description
hDevi ce Handle to an open interface returned by USB-
H VI DEO Open() .
Uni t ID of the unit or terminal.
pSet Cont r ol Pointer to a structure of type USBH VI DEO SET_CONTROL.

Return value
USBH_STATUS_SUCCESS on success or error code on failure.
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19.2.20 USBH_VIDEO_ ReadStatus()

Description

Reads status messages from the video device. This function can also be used to check for
hardware trigger interrupts (when the user presses a button on the webcam).

Prototype

USBH_STATUS USBH_VI DEO ReadSt at us( USBH_VI DEO_DEVI CE_HANDLE hDevi ce,
us * pDat a,
u32 NunByt es,
u32 * pNunByt esRead,
u32 Ti meout ) ;

Parameters

Parameter Description

hDevi ce Handle to an open device.

pDat a Pointer to a buffer to store the read data.

NunByt es Number of bytes to be read from the device.

Pointer to a variable which receives the number of bytes

phunByt esRead read from 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

The status packet format is documented inside the UVC 1.1 specification chapter “2.4.2.2
Status Interrupt Endpoint”. This function reads from the video device’s interrupt IN end-
point. This endpoint is optional and some video devices do not have it, in this case status re-
quests are not possible. If the function returns an error code (including USBH_STATUS_TI ME-
QUT) it already may have read part of the data. The number of bytes read successfully is
always stored in the variable pointed to by pNunByt esRead.
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19.3 Data structures

This chapter describes the emUSB-Host Video driver data structures.

Structure Description

Structure containing information about a video in-

USBH VI DEO | NTERFACE | NFO
- - - terface.

Structure containing information about a video ter-

USBH VI DEO TERM UNI T | NFO . . -
- — - - minal or a video unit.

Structure containing information about a video

USBH_VI DEO_| NPUT_HEADER | NFO
- - - - stream.

Structure containing information about a video for-

USBH_VI DEO_FORVAT_I NFO
- - - mat.

Structure containing information about a video

USBH VI DEO FRAME | NFO
- — — frame.

Structure containing information about a video for-

USBH VI DEO_COLOR_| NFO , .
- - - mat’s color matching.

USBH_VI DEO PAYLOAD HEADER Structure containing the payload header.
Structure containing configuration with which the
USBH_VI DEO_STREAM CONFI G emUSB-Host Video class should start reading frame
data from the device.
USBH_VI DEO_GET_CONTROL Structure used with “Get” requests.
USBH_VI DEO _SET_CONTRCL Structure used with “Set Cur” requests.
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19.3.1 USBH_VIDEO_INTERFACE_INFO

Description

Structure containing information about a video interface.

Type definition

typedef struct {
uUl6
uUl6
us
us
USBH_| NTERFACE_I D
USBH_DEVI CE_I D
USBH_SPEED
us
us
us

Vendor | d;
Product | d;

I nt erfaceNo;
NunmTer mni t s;
I nterfacel D
Devi cel d;
Speed;

d ass;

Subd ass;

Pr ot ocol ;

} USBH_VI DEO | NTERFACE_| NFQO

Structure members

Member Description
Vendor | d The Vendor ID of the device.
Product|d The Product ID of the device.

| nt er f aceNo

Interface index (from USB descriptor).

Nunifer mni t s

Number of terminals and units reported within the corre-
sponding video control interface.

Interfacel D

ID of the 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.

Speed The USB speed of the device, see USBH_SPEED.

Cl ass The d ass value field of the interface.

Subd ass The Subd ass value field of the interface.

Pr ot ocol The Prot ocol value field of the interface.
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19.3.2 USBH_VIDEO_TERM_UNIT_INFO

Description

Structure containing information about a video terminal or a video unit.
Type definition
typedef struct {

us  Type;

U8 bTernUnitlD;
} USBH_VI DEO TERM UNI T_I NFQ,

Structure members

Member Description

Terminal or Unit type. One of the following values:
e USBH_VI DEO VC | NPUT_TERM NAL

Tvpe e USBH_VI DEO VC_OUTPUT_TERM NAL
yp e USBH VI DEO VC SELECTOR UNIT
e USBH_ VI DEO VC PROCESSI NG UNI T
e USBH_ VI DEO VC EXTENSI ON_UNI T
bTer mni t 1D Unique identifier (address space is shared between terminal

and unit IDs).
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19.3.3 USBH_VIDEO_INPUT_HEADER_INFO

Description

Structure containing information about a video stream.

Type definition

typedef struct {

bNuntor mat s;

Us bnl nfo;

U8 DbTerm nal Li nk;

Ug bsStill CaptureMethod;
U8 bTrigger Support ;
us
us
us

&

bTri gger Usage;
bControl Si ze;
bmaControl s[];

} USBH_VI DEO | NPUT_HEADER

Structure members

I NFG,

Member

Description

bNuntor nat s

Number of video payload formats.

bm nf o

Indicates the capabilities of this VideoStreaming interface:
e DO: Dynamic Format Change supported
e D7..1: Reserved

bTer m nal Li nk

The terminal ID of the Output Terminal to which the video
endpoint of this interface is connected

bStil | Capt ureMet hod

Method of still image capture supported:

e 0: None

e 1: Method 1
e 2: Method 2
e 3: Method 3

bTri gger Suppor t

Specifies if hardware triggering is supported through this in-
terface

e 0: Not supported

e 1: Supported

bTri gger Usage

Specifies how the host software shall respond to a hardware
trigger interrupt event from this interface. This is ignored if
the bTri gger Support field is zero.

e 0: Initiate still image capture

e 1: General purpose button event.

bControl Si ze

Size of each bmaControls(x) field, in bytes

bmaControl s

Each byte in this array corresponds to one format (e.g. bna-
Control s[0] is for the first format) Each bit indicates sup-
port for the following capabilities:

e DO0: wKeyFrameRate

D1: wPFrameRate

D2: wCompQuality

D3: wCompWindowSize

D4: Generate Key Frame

D5: Update Frame Segment
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19.3.4 USBH_VIDEO_FORMAT_INFO

Description

Structure containing information about a video format.
Type definition

typedef struct {

Ul6 For mat Type;
} USBH_VI DEO_FORNMAT_| NFG,

Structure members

Member Description

Format type, one of the following:
For mat Type e USBH_VI DEO VS_FORVAT UNCOVPRESSED
e USBH_VI DEO VS_FORMVAT MIPEG
e USBH_ VI DEO VS_FORVAT STREAM BASED (H.264)
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19.3.5 USBH_VIDEO_FRAME_INFO

Structure containing information about a video frame. The structure is used for all supported
formats (Uncompressed, MIPEG or H.264 Video Frame).

Type definition

typedef struct {
Ul6 FraneType;
us bFr anel ndex;
us bmCapabi lities;
Ul6 wWdth;
Ul6é wHei ght;
U32 dwM nBit Rate;
U32 dwivaxBit Rate;
U32 dwByt esPerLi ne;

U32 dwbDef aul t Franel nterval ;

us bFr anel nt er val Type;
} USBH_VI DEO FRAME_| NFO,

Structure members

Member

Description

FrameType

Frame type:

e USBH VI DEO VS _FORVAT _UNCOWPRESSED

e USBH_ VI DEO VS_FORMAT_MIPEG

e USBH VI DEO VS_FORVAT_FRAME_BASED (H.264)

bFr amel ndex

Frame index ID (this not the index used with USB-
H VI DEQ_Get Fr arel nfo() ), this is the internal ID used by
the USB device.

brmCapabilities

Capabilities bitmap:

e DO: Still image supported
e D1: Fixed frame-rate

e D2-D7: Reserved.

WW dt h X - frame width
wHei ght Y - frame height.
dwM nBi t Rat e Minimum bit rate
dwivxBi t Rat e Maximum bit rate.

dwByt esPer Li ne

(H.264 only) Line stride alignment.

dwDef aul t Fr anel nt er -
val

Default frame interval.

bFr anmel nt erval Type

Frame interval type. A value of 0 indicates a continuous
frame interval (very rarely used), a value > 0 indicates the
number of discrete frame intervals supported (amount of
valid entries inside the u.dwFramelnterval array).
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19.3.6 USBH_VIDEO_COLOR_INFO

Description

Structure containing information about a video format’s color matching.

Type definition

typedef struct {
Us bColorPrinmaries;

U8 DbTransferCharacteristics;

U8 bMatrixCoefficients;
} USBH_VI DEO_COLOR_| NFO,

Structure members

Member

Description

bCol or Pri mari es

Defines color primaries:

1
2
3
4
5
6

: BT.709, sRGB (default)
: BT.470-2 (M)

: BT.470-2 (B, G)

: SMPTE 170M

: SMPTE 240M

-255: Reserved

bTr ansf er Characteri s-
tics

Opto-electronic transfer characteristic:

0
1
2
3

: Unspecified (unknown)
: BT.709 (default)

: BT.470-2 M

: BT.470-2 B, G

bMat ri xCoefficients

Matrix used to compute luma and chroma values from the
color primaries:

e 6 o6 o o o o
auaPWwWNHO

6

: Unspecified

: BT. 709

: FCC

: BT.470-2B, G

: SMPTE 170M (BT.601, default)
: SMPTE 240M

-255: Reserved
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19.3.7 USBH_VIDEO_PAYLOAD_HEADER

Description

Structure containing the payload header. Users must check bHeader Lengt h and bnHead-
er | nf o to makes sure all all fields are valid.

Type definition

typedef struct {
us bHeader Lengt h;
us bnHeader | nf o;
Ul6 SOFCounter;
U32 dwPresentationTi ne;
U32 SourceTi ned ock;
} USBH_VI DEO_PAYLQAD HEADER,

Structure members

Member Description
bHeader Lengt h Length of the header.
Bitfield which provides information about the availability and
validity of additional fields:
e DO: Frame ID
e D1: End of Frame flag
brideader | nf o e D2: Presentation Time field valid
e D3: Source Clock Reference field valid
e D4: Reserved
e D5: Still Image flag
e D6: Error flag
e D7: End of header flag
SOFCount er 1KHz SOF token counter
dwPr esent ati onTi e Presentation Time Stamp
Sour ceTi neC ock Source Clock Reference
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19.3.8 USBH_VIDEO_STREAM_CONFIG

Description

Structure containing configuration with which the emUSB-Host Video class should start
reading frame data from the device.

Type definition

typedef struct {

us Fl ags;

us For mat | dx;

us Fr arel dx;

us Franel nterval | dx;
u32 I nt erval Val ue;
USBH_VI DEO_RX_CALLBACK * pf Dat aCal | back;

voi d * pUser Dat aCont ext ;
USBH_VI DEO_PAYLOAD CALLBACK * pf Payl oadCal | back;
voi d * pUser Payl oadCont ext ;

} USBH_VI DEO_STREAM CONFI G

Structure members

Member Description
Fl ags Reserved
For mat | dx Index of the format to use
Fr anmel dx Index of the frame to use

Index of the Frame interval to use (0 if the frame interval

Franel nt er val | dx C . ”
type is “continuous”).

(Only used for continuous frame interval!) Interval in 100ns
units. The application must make sure the value is within
the dwMinFramelnterval and dwMaxFramelnterval limits and
that dwFramelntervalStep is respected.

I nt erval Val ue

Function that is called when data is received from the de-

pf Dat aCal | back .
vice.

Optional pointer to user data which is passed to the pf Dat a-
Cal | back function.

pf Payl oadCal | back Optional function that is called with every received payload.

pUser Dat aCont ext

Optional pointer to user data which is passed to the pf Pay-

pUserPayl oadContext | " " 4~ I 'back function.
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19.3.9 USBH_VIDEO_GET_CONTROL

Description

Structure used with “"Get” requests.

Type definition

typedef struct {
us bGet Cont r ol Type;
Ul6 Sel ector;
U8 * pData;
U32 * pDat alLen;
} USBH_VI DEO_GET_CONTROL;

Structure members

Member Description

Should be one of the following types:
USBH_VI DEO_GET_CUR

USBH_VI DEO GET_M N

USBH_VI DEO_GET_NMAX

USBH_VI DEO_GET_RES

USBH_VI DEO _GET_LEN

USBH_VI DEO_GET_| NFO

USBH_VI DEO_GET_DEF

Sel ect or Control Sel ect or, see USBH_VI DEO CS * macros.

Pointer to a buffer where the device response will be saved
into.

bGet Cont r ol Type

pDat a

Number of bytes to requests from the device. This value
must match the requested control selector. See "USB Device
Class Definition for Video Devices revision 1.1” for details.

Number of bytes received.

pDat aLen
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19.3.10 USBH_VIDEO_SET_CONTROL

Description

Structure used with “"Set Cur” requests.

Type definition

typedef struct {
Ul6é Sel ector;
U8 * pDat a;
U32 Datalen;
} USBH_VI DEO_SET_CONTROL;

Structure members

Member Description
Sel ect or Control Sel ect or, see USBH_VI DEO CS * macros.
pDat a Pointer to the SET_CUR request data.
Dat aLen Length of the request.
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19.4 Function Types

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

Type Description
Definition of the callback which is regis-
USBH_VI DEO_RX_CALLBACK tered via USBH VI DEO OpenStreant).
USBH VI DEO PAYLOAD CALLBACK Definition of the callback which is regis-
- - - tered via USBH_VI DEO QpenStreant() .
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19.4.1 USBH_VIDEO_RX_CALLBACK

Description

Definition of the callback which is registered via USBH VI DEO OpenStreant() . This callback
is called by the stack when new video data is received. To ensure good throughput this
callback should block as little as possible.

Type definition

t ypedef void USBH_VI DEO _RX_CALLBACK( USBH_VI DEO _DEVI CE_HANDLE hDevi ce,
USBH_VI DEO_STREAM HANDLE hStream
USBH_STATUS St at us,
const U8 * pDat a,
unsi gned NurByt es,
u32 Fl ags,
voi d

* pUser Dat aCont ext) ;

Parameters

Parameter Description
hDevi ce Device handle.
hSt ream Stream handle.
St at us USBH_STATUS SUCCESS on success or error code on failure.
pBuf Pointer to the last filled buffer.
NunByt es Number of bytes inside the buffer.
Fl ags Bitfield containing flags related to the received data:

e USBH UVC_END OF FRAMVE

Additional information

After the data received has been handled the application must call USBH VI DEO Ack() to
allow for the internal buffer to be re-used by the stack.
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19.4.2 USBH_VIDEO_PAYLOAD_CALLBACK

Description

Definition of the callback which is registered via USBH VI DEO OpenSt rean() . This function
is called with each received payload. This function is only necessary if you are interested
in the payload header fields (see USBH VI DEO PAYLOAD HEADER structure). Payloads are
normally received every 125 us in high-speed and every 1 ms in full-speed.

Type definition

t ypedef void USBH_VI DEO_PAYLOAD_CALLBACK( USBH_VI DEO_DEVI CE_HANDLE hDevi ce,
USBH_STATUS St at us,
const USBH_VI DEO_PAYLOAD_HEADER * pHeader,
voi d

* pUser Payl oadCont ext) ;

Parameters
Parameter Description
hDevi ce Device handle.
St at us USBH_STATUS SUCCESS on success or error code on failure.
pHeader Pointer to the payload header.
NunByt es Number of bytes inside the buffer.
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USB On-The-Go (Add-On)

This chapter describes the emUSB-Host add-on emUSB-OTG and how to use it. The emUSB-
OTG is an optional extension of emUSB-Host.
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20.1 Introduction
20.1.1 Overview

USB On-The-Go (OTG) allows two USB devices to communicate with each other. OTG in-
troduces the dual-role device, meaning a device capable of functioning as either host or
peripheral. USB OTG retains the standard USB host/peripheral model, in which a single
host talks to USB peripherals. emUSB OTG offers a simple interface in order to detect the
role of the USB OTG controller.

20.1.2 Features

The following features are provided:

Detection of the USB role of the device.

Virtually any USB OTG transceiver can be used.

Simple interface to OTG-hardware.

Seamless integration with emUSB-Host and emUSB-Device.

20.1.3 Example code

An example application which uses the API is provided in the USB_OTG Start . c file of your
shipment. This example starts the OTG stack and waits until a valid session is detected. As
soon as a valid session is detected, the ID-pin state is checked to detect whether emUSB-
Device or emUSB-Host shall then be initialized. For emUSB-Device a simple mouse sample
is used. On emUSB-Host side an MSD-sample is used that detects USB memory stick and
shows information about the detected stick.

Excerpt from the example code:

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

OTGTask

Function description
USB OTG handl i ng task.
It inplements a basic function how to check which USB stack shall be called.
It first checks whether the OTG chip has detected a valid session.
If so, the next step will be to check the state of the IDpin of the cable.
If pinis O (grounded) -> a USB host cable is connected.
If pinis 1 (floating) -> a USB device is plugged in.

E I S T R R N

~

voi d OTGrask(void);
voi d OrGrask(void) {

int State;
while (1) {
/1l
// Initialize OIG stack
/1l
USB OTG I nit();
/1l
// Wait for a valid session
/1l
for (;;) {

State = USB_OTG Get SessionState();

if (State != USB_OTG ID PIN STATE IS I NVALID) {
br eak;

}

USB_OTG _CS _Del ay(25);

BSP_Toggl eLED 0) ;

USB_OTG _CS _Del ay(25);

BSP_Toggl eLED( 1) ;

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



629

}
11

/1 Determ ne whet her Device or

Il
USB_OTG Del nit();
USB_GS Del ay(10);

CHAPTER 20

Introduction

stack shall be initialized and started.

if (State == USB_OTG | D_PI N_STATE_| S_HOST) {

_ExecUSBHost () ;
} else {
_ExecUSBDevi ce();
}
}
}

20.1.4 OTG Driver

To use emUSB OTG, a driver matching the target hardware is required. The driver handles
both the OTG controller as well as the OTG transceiver. The driver interface has been
designed to take full advantage of hardware features such as session detection and session

request protocol.
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20.2 API Functions

This chapter describes the emUSB-OTG API functions.

Function Description
USB_OTG I nit() Initializes the core.
USB_OTG Del nit () De-initialize the complete OTG module.

Returns whether the OTG transceiver has
detected a valid session.

USB_OTG AddDri ver () Adds a OTG driver to the OTG stack.

User-provided function which configures
the emUSB-OTG stack.

USB_OTG Cet Sessi onSt at e()

USB_OTG X_Conf i g()
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20.2.1 USB_OTG_Init()

Description

Initializes the core. It calls the driver initialization callback.

Prototype

void USB_OTG I nit(void);
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20.2.2 USB_OTG_Delnit()

Description

De-initialize the complete OTG module.

Prototype

voi d USB_OTG Del nit(void);
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20.2.3 USB_OTG_GetSessionState()

Description

Returns whether the OTG transceiver has detected a valid session.

Prototype

int USB_OTG _Get Sessi onSt at e(voi d) ;

Return value

USB OTG I D PI N STATE | S HOST Host session detected.
USB OTG I D PIN STATE | S DEVI CE Device session detected.
USB OTG I D PIN STATE | S I NVALID No valid session.
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20.2.4 USB_OTG_AddDriver()

Description
Adds a OTG driver to the OTG stack. This function is generally called in the function USB_OT-
G X Config().
Prototype
voi d USB_OTG _AddDri ver(const USB_OTG HW DRI VER * pDriver);
Parameters
Parameter Description
pDri ver Pointer to the driver structure.

emUSB-Host User Guide & Reference Manual

© 2010-2022 SEGGER Microcontroller GmbH



635 CHAPTER 20 API Functions

20.2.4.1 USB_OTG_X_Config()

Description
User provided function which configures the USB OTG stack.

Prototype
voi d USB_OTG X Config(void);

Additional information

This function is called by the start-up code of the USB OTG stack from USB_OTG I nit ().
This function should initialize all necessary clocks and pins required for the OTG operation
of your controller.

Example

/*********************************************************************
* USB_OTG X Config
*/
voi d USB_OTG X Config(void) {
_Initd ocks();
_InitPins();
USB_OTG AddDri ver (&USB_OTG Dri ver _ST_STMB2F2xxFS) ;
}
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Configuring emUSB-Host

This chapter explains how to configure emUSB-Host.
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21.1 Runtime configuration

The configuration of emUSB-Host for a target hardware is done at runtime: The emUSB-
Host stack calls a function named USBH_X_Conf i g, that must be provided by the application.
This function performs board specific hardware initialization like configuring I/O pins of the
MCU, setting up PLL and clock divider necessary for USB and installing the interrupt service
routine for USB.

In general many devices need to configure GPIO pins in order to use them with the USB
host controller. In most cases the following pins are necessary:

USB D+

USB D-

USB VBUS

USB GND

USB PowerOn
USB OverCurrent

Please note that those pins need to be initialized within the USBH X Confi g() function
before the host controller driver Add-function is called.

Additionally all runtime configuration of the USB stack is done in this function, for example:

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

Select an appropriate driver for the USB host controller.

Set driver specific parameters like base address of the controller of transfer buffer sizes.
Set debug message output filter.

Set a memory address translation routine (if a MMU is used).

Enable HUB support.

Sample configurations for popular evaluation boards are supplied with the driver shipment.
They can be found in files called USBH _Conf i g_<Tar get Nane>. c in the folders BSP/ <Boar d-
Nane>/ Set up. This files can be used as a template for a customized configuration.

21.1.1 Memory pools

To dynamically manage multiple USB devices that may be connected to emUSB-Host, it
has to create data structures containing information about these devices. This include data
structures for each device, interface and endpoints. Additionally data buffers and DMA
descriptors may be required to actually perform data transfers to the device. emUSB-Host
will take all memory required for this data structures and buffers from memory pools that
must be provided by the application.

emUSB-Host uses up to two memory pools: The first is assigned using USBH_Assi gnMenp-
ry(), the second one with USBH_Assi gnTr ansf er Menor y() . The latter may be necessary to
satisfy special requirements of the USB controller and driver to access memory uncached
and perform DMA to these memory areas. Some drivers do not distinguish between these
two memory areas and therefore only require one memory pool. For details, see Host con-
troller specifics on page 649.

The size of the memory pool should be customized for the needs of the application. The
optimal memory pool size for an application can be determined as follows:

Start with a bigger memory pool configuration.
Run the application in DEBUG mode using the maximum functionality (e.g. connect all
devices that should run simultaneously and perform all needful data transfers).

e If warning messages regarding memory allocation appear in the debug output, enlarge
the memory pool and restart the procedure.

e Call the function USBH_MEM Get MaxUsed() to find out, how much memory of the pool
was actually used by the USB stack.

e Resize the memory pool accordingly.

Estimated values for the memory usage can be found in RAM usage on page 736. Some
drivers require additional memory for data buffers for each endpoint. The buffer size may
the tuned using USBH_Conf i gTr ansf er Buf f er Si ze() .
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21.1.2 USBH_X_Config()

Description

Initialize USB hardware and configure the USB-Host stack. This function is called by the
startup code of the emUSB-Host stack from USBH I ni t () . This is the place where a hard-
ware driver can be added and configured.

Prototype

voi d USBH_X_Config(void);
Example

voi d USBH X Config(void) {
;; Assigning menory should be the first thing
/U/SBH_Assi gnMenory( & aPool [0], ALLOC S| ZE);
USBH_Assi gnTr ansf er Menory( & _aTr ansf er Buf f er Pool [ 0], ALLOC_TRANSFER_SI ZE) ;
;; Al I ow external hubs
/U/SBH_Oonfi gSupport Ext er nal Hubs(1);
;; Wait 300ns for a new connected device
/U/SBH_Oonfi gPower OnGoodTi me( 300) ;
;; Define log and warn filter
/U/SBH_Oonfi gVsgFi | t er (USBH WARN FI LTER SET_ALL, 0, NULL);
/1 CQutput all warnings.
USBH_Confi gMsgFi |l ter (USBH_LOG FI LTER SET, sizeof (_LogCategories), _LogCategories);
;; Initialize USB hardware
/_{ ni t USBHW( ) ;
;; Add EHCI driver
/U/SBH_EHCI _EX_Add( (voi d*) (USB_EHCI _BASE_ADDR + 0x100));
;; Install interrupt service routine
:3/SP_USBH_I nstal | | SR Ex(USBO_IRQn, ISR USB ISR PRI O);

Configuration functions

Functions that may or must be used in USBH_X Confi g are listed in the following table.
Additional driver dependant functions exist for every USB host controller driver, see Host
controller specifics on page 649.

Function Description
Assigns a memory area that will be used by the
USBH_Assi gnMenory() memory management functions for allocating
memory.

Assigns a memory area for a heap that will be

USBH_Assi gnTransf er Menor y () used for allocating DMA memory.

Sets a virtual address to physical address

USBH_Conf i g_Set V2PHandl er () translator
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Function

Description

USBH_Conf i gPower OnGoodTi nme()

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

USBH_Conf i gSupport 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 limited 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 several pur-
poses such as cache handling in drivers.

USBH_Set OnSet Por t Power ()

Sets a callback for the set-port-power driver
function.

USBH ConfigMsgFilter()

Sets a mask that defines which logging or
warning message should be logged.
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21.2 Compile-time configuration

emUSB-Host can be used without changing any of the compile-time switches. All com-
pile-time configuration switches are preconfigured with valid values which match the re-
quirements of most applications. All compile-time switches and their default values can be
found in the file USBH_Conf Def aul t s. h.

To change the default configuration of emUSB-Host compile-time switches can be added
to USBH_Conf . h. Don’t change the USBH_Conf Def aul t s. h file for easy updates of emUSB-
Host.

21.2.1 Compile-time switches for debugging

21.2.1.1 USBH_DEBUG

Description

emUSB-Host can be configured to display debug messages and warnings to locate an error
or potential problems. This can be useful for debugging. In a release (production) build of
a target system, they are typically not required and should be switches off.

To output the messages, emUSB-Host uses the logging routines contained in USBH_Con-
fi gl O ¢ which can be customizes.

USBH_DEBUG can be set to the following values:

e 0 - Used for release builds. Includes no debug options.

e 1 - Used in debug builds to include support for “panic” checks.

e 2 - Used in debug builds to include warning, log messages and “panic” checks. This
significantly increases the code size.

Definition

#def i ne USBH_DEBUG 0

21.2.1.2 USBH_LOG_BUFFER_SIZE

Description

Maximum size of a debug / warning message (in characters) that can be output. A buffer
of this size is created on the stack when a message is output.

Definition

#def i ne USBH _LOG BUFFER_SI ZE 200

21.2.2 Use of standard C-library functions

emUSB-Host calls some functions from the standard C-library. If the standard C-library
should not be used, the following macros can be changed to call user defined functions
instead:

#def i ne USBH_MEMCPY mencpy
#def i ne USBH_MEMSET  nenset
#def i ne USBH_MEMCMP  mentnp
#def i ne USBH_MEMMOVE nmenmove
#define USBH STRLEN strlen
#def i ne USBH_STRCAT  strcat
#def i ne USBH_STRRCHR strrchr
#defi ne USBH_STRNCPY strncpy
#define USBH_STRCMP  strcnp
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21.2.3 General USB configuration

21.2.3.1 USBH_SUPPORT_ISO_TRANSFER

Description

Must be set to 1 if the USB stack shall support isochronous transfers (e.g for audio and
video applications). If set to 0, all code that handles isochronous transfers is disabled, which
may significantly reduce the code size of the USB stack.

Definition

#def i ne USBH_SUPPORT_I SO _TRANSFER 0

21.2.3.2 USBH_MAX_NUM_HOST CONTROLLERS

Description

Maximum number of host controllers the USB stack can handle.
Definition

#define USBH MAX_NUM HOST CONTROLLERS 4u

21.2.3.3 USBH_SUPPORT_VIRTUALMEM

Description

If set to 1 the USB stack allows translation of virtual to physical memory addresses used
for DMA operations (see USBH _Confi g_Set V2PHandl er () ). If the target system does not
have a MMU, it can be set to 0.

Definition
#def i ne USBH_SUPPORT VI RTUALMEM 1

21.2.3.4 USBH_REO_FREE_MEM_LIST

Description

The USB stack uses a memory heap to allocate data structures for each connected USB
device (see USBH Assi gnMenory() and USBH_Assi gnTransfer Menory() ). If USB devices
are frequently connected and disconnected this may lead to fragmentation of the heap
memory. If this options is set, a reorganization of all free memory areas in the heap is
performed after each disconnection of an USB device.

Definition

#define USBH REO FREE MEMLIST 0

21.2.35 USBH_USE_APP_MEM_PANIC

Description

The USB host stack calls the function “void USBH_MEM Pani c(voi d)”, if memory allocation
fails during initialization of the host stack (USBH_I nit () ). The stack contains a default im-
plementation of the function USBH_MEM Pani c() which halts the system, indicating a fatal
error. An application may implement its own USBH_MEM Pani c() function, when setting
USBH_USE_APP_NMEM PANI C to ‘1. After successful initialization using USBH | nit (), USB-
H_MEM Pani c() is never called.
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Definition

#define USBH USE_ APP MEM PANIC 0

21.2.3.6 USBH_MAX_INTERFACES_IN_IAD

Description

Maximum number of interface IDs inside a USBH_| AD_| NFO structure. See USBH_Get | ADI n-
fo().

Definition
#define USBH_MAX_| NTERFACES | N_| AD 5u

21.2.4 USB device enumeration behavior

21.2.41 USBH_WAIT_AFTER_RESET

Description

The host controller waits this time after reset of a root hub port, before the device descriptor
is requested or the Set Address command is sent. Given in milliseconds.

Definition

#defi ne USBH WAl T_AFTER_RESET 180

21.2.4.2 USBH_HUB_WAIT_AFTER _RESET

Description

The host controller waits this time after reset of a external hub port, before the device
descriptor is requested or the Set Address command is sent. Given in milliseconds.

Definition

#define USBH HUB WAI T_AFTER RESET  180u

21.2.4.3 WAIT_AFTER_SETADDRESS

Description

The USB stack waits this time before the next command is sent after Set Address. The
device must answer to SetAddress on USB address 0 with the handshake and than set the
new address. This is a potential racing condition if this step is performed in the firmware.
Give the device this time to set the new address. Given in milliseconds.

Definition

#def i ne WAl T_AFTER_SETADDRESS 30u

21.2.4.4 USBH_RESET_RETRY_COUNTER

Description

If an error is encountered during USB reset, set address or enumeration the process is
repeated USBH _RESET RETRY_COUNTER times before the port is finally disabled.

Definition

#def i ne USBH_RESET_RETRY_COUNTER 5u

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



643 CHAPTER 21 Compile-time configuration

21.2.45 USBH_DELAY_FOR_REENUM

Description

Describes the time in milliseconds before a USB reset is restarted, after the enumeration
of the device (get descriptors, set configuration) has failed.

Definition

#def i ne USBH_DELAY_FOR_REENUM 1000u

21.2.4.6 USBH_DELAY_BETWEEN_ENUMERATIONS

Description

On default, enumeration for multiple devices may be processed in parallel. Setting USB-
H DELAY_ BETWEEN ENUVERATI ONS > 0 will serialize all enumerations using a delay before a
new enumeration is performed. The delay can be given in milliseconds.

Definition

#def i ne USBH_DELAY_BETWEEN ENUMERATI ONS 0

21.2.4.7 USBH_DEFAULT_SETUP_TIMEOUT

Description

Default timeout (in milliseconds) for all setup requests during enumeration of a device. After
this time a not completed setup request is terminated. Windows gives 2 seconds to answer
to a setup request. Less than that some devices behave quite strange. So it should = 2000.
Definition

#def i ne USBH_DEFAULT_SETUP_TI MEQUT 2000

21.2.5 URB handling

21.2.5.1 USBH_URB_QUEUE_SIZE

Description

If not 0, queue URBs, when the driver reports USBH STATUS NO CHANNEL and retry them
later. The value gives the maximum number of URBs that can be queud. Only used for
BULK transfers.

Definition

#define USBH_URB_QUEUE_SI ZE Ou

21.2.5.2 USBH_URB_QUEUE_RETRY_INTV

Description
URB queue retry interval in ms. Only used, if USBH URB_QUEUE_SI ZE # 0.

Definition
#def i ne USBH_URB_QUEUE_RETRY_| NTV 5u
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21.2.5.3 USBH_SUPPORT_HUB_CLEAR_TT BUFFER

Description

If set, a CLEAR_TT_BUFFER request is send to the HUB after an URB was aborted. Used only
for USB devices that are using split transactions. Not supported by all drivers.

Definition
#defi ne USBH_SUPPORT_HUB_CLEAR TT_BUFFER 0

21.2.6 Mass storage class configuration

21.2.6.1 USBH_MSD_MAX_DEVICES

Description
Maximum number of mass storage devices the USB stack can handle simultaneously.
Definition

#define USBH MSD_MAX DEVICES  10u

21.2.6.2 USBH_MSD_MAX_SECTORS_AT ONCE

Description

Maximum number of sectors to read with a single MSD read command. Certain sticks have a
limitation where they can not read or write too many sectors in one command. For example:
DTSE9 16GB read limit ~ 4096, DT Ultimate G2 16GB write limit ~ 1024. Windows uses
max 128 sectors. Linux uses max 240 sectors.

Definition

#define USBH_MSD_MAX_SECTORS AT _ONCE  256u

21.2.6.3 USBH_MSD_EPO_TIMEOUT

Description

Specifies the timeout in milliseconds to be used for control requests to a mass storage
device, especially for ‘GetMaxLun’ and 'ClearFeatureHalt’ commands.

Definition

#define USBH_MSD_EPO_TI MEQUT  5000u

21.2.6.4 USBH_MSD_CBW_WRITE_TIMEOUT

Description

Specifies the timeout in milliseconds for sending a command block to a mass storage device.
Definition

#define USBH_MSD_CBWWRI TE_TIMEQUT 3000

21.2.6.5 USBH_MSD_CSW_READ_TIMEOUT

Description

Specifies the timeout in milliseconds for reading a status block from a mass storage device.
10 seconds is compatible to Windows.
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Definition
#def i ne USBH_MSD_CSW READ TI MEOUT 10000

21.2.6.6 USBH_MSD_COMMAND_TIMEOUT

Description

Specifies the timeout in milliseconds for reading answer data from a mass storage device
when not reading sector data.

Definition

#defi ne USBH_MSD_COMMAND TI MEOUT ~ 3000u

21.2.6.7 USBH_MSD_DATA_READ_TIMEOUT

Description

Read timeout in milliseconds for the data phase when reading ‘Length’ bytes of sector data
from a mass storage device.

Definition

#defi ne USBH_MSD_DATA READ_TI MEQUT( Lengt h) (10000u + ((Length) / 512u) * 10u)

21.2.6.8 USBH_MSD_DATA_WRITE_TIMEOUT

Description

Write timeout in milliseconds for the data phase when writing ‘Length’ bytes of sector data
to a mass storage device.

Definition

#define USBH_MSD_DATA WRI TE_TI MEQUT( Lengt h) (10000u + ((Length) / 512u) * 10u)

21.2.6.9 USBH_MSD_MAX_TEST READY_ RETRIES

Description

Maximum number of retries executed for TestUnitReady / ReadCapacity commands on fail-
ure during enumeration of a mass storage device. Value must be < 255.

Definition
#define USBH_MSD_MAX_TEST READY RETRI ES 200u

21.2.6.10 USBH_MSD_MAX_READY_ WAIT_TIME

Description

Maximum time (in milliseconds) to wait for a LUN to become ready after enumeration of a
mass storage device, before the user notification callback is called.

Definition
#define USBH_MSD_MAX_READY WAI T_TI ME 20000
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21.2.6.11 USBH_MSD _TEST UNIT_READY_DELAY

Description

Minimum time (in milliseconds) between two TestUnitReady commands send to mass stor-
age device.

Definition
#define USBH_MSD_TEST_UNI T_READY_ DELAY 5000

21.2.7 HID class configuration

21.2.7.1 USBH_HID _MAX_REPORTS

Description

Maximum number of reports (with different report ID’s) of one HID interface that can be
handled.

Definition

#define USBH H D_MAX_REPORTS  6u

21.2.7.2 USBH_HID_DISABLE_INTERFACE_PROTOCOL_CHECK

Description

Some HID devices, namely touch screens, report their interface protocol as "*mouse” despite
being actual touch screens (normally bInterfaceProtocol is *None” for such devices). If this
happens with your touch screens you can enable this flag.

Definition

#define USBH_H D DI SABLE_| NTERFACE_PROTOCOL_CHECK 0

21.2.7.3 USBH_HID_EPO_TIMEOUT

Description

Specifies the timeout in milliseconds to be used for control requests to a HID device, like
‘GetReportDescriptor’ command.

Definition

#define USBH H D_EPO_TIMEQUT 1000

21.2.8 CDC-ACM class configuration
21.2.8.1 USBH_CDC DISABLE_AUTO_DETECT

Description

Can be used to disable the automatic detection of CDC devices. In that case the user must
use USBH CDC AddDevi ce/USBH CDC RenpveDevi ce for addition and removal of devices.

Definition

#defi ne USBH_CDC_DI SABLE_AUTO_DETECT 0
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21.2.8.2 USBH_CDC_EPO_TIMEOUT

Description

Specifies the timeout in milliseconds to be used for control requests to a CDC device, like
‘SetAlternatelnterface’, 'ClearFeatureHalt’, ‘SetLineCoding’ and 'SetControlLineState’ com-
mands.

Definition

#def i ne USBH_CDC_EPO_TI MEOUT 1000

21.2.9 BULK (Vendor) class configuration

21.2.9.1 USBH_BULK_EPO_TIMEOUT

Description

Specifies the timeout in milliseconds to be used for control requests to a vendor (BULK)
device, especially for ‘SetAlternatelnterface’ and ‘ClearFeatureHalt’ commands.

Definition

#def i ne USBH_BULK_EPO_TI MEQUT 1000

21.2.9.2 USBH_BULK_MAX_NUM_EPS

Description

Maximum number of endpoints that can be handled for a BULK (Vendor) device.
Definition
#def i ne USBH_BULK_MAX_NUM EPS 5u

21.2.10 Printer class configuration

21.2.10.1 USBH_PRINTER_EPO_TIMEOUT

Description

Specifies the timeout in milliseconds to be used for control requests to a printer device,
especially for ‘GetPortStatus’ and ‘SendVendorRequest’ commands.

Definition

#def i ne USBH_PRI NTER_EPO_TI MEQUT 1000

21.2.11 AUDIO class configuration

21.2.11.1 USBH_AUDIO_EPO_TIMEOUT

Description

Specifies the timeout in milliseconds to be used for control requests to an AUDIO device.
Definition

#def i ne USBH_AUDI O EPO_TIMEQUT 1000
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21.2.12 FT232 class configuration
21.2.12.1 USBH_FT232_EPO_TIMEOUT

Description

Specifies the timeout in milliseconds to be used for control requests to a FT232 de-
vice, like 'ResetDevice’, ‘SetBaudRate’, ‘SetDtr’, 'ClrDtr’, ‘SetRts’, 'CIrRts’, ‘GetModemSta-
tus’, ‘SetChars’, 'Purge’, 'SetBreakOn’, ‘SetBreakOff’, ‘SetLatencyTimer’, ‘GetLatencyTimer’,
'SetBitMode’, ‘GetBitMode’ ‘SetDataCharacteristics’ and 'SetFlowControl’ commands.

Definition

#def i ne USBH_FT232_EPO_TI MEQUT 1000

21.2.13 CP210X class configuration

21.2.13.1 USBH_CP210X_EPO_TIMEOUT

Description

Specifies the timeout in milliseconds to be used for control requests to a CP210X device, like
‘SetBaudRate’, ‘SetDataCharacteristics’, ‘SetModemHandshaking’, ‘GetModemStatus’ and
‘Purge’ commands.

Definition

#def i ne USBH_CP210X_EPO_TI MEQUT 1000
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21.3 Host controller specifics

For emUSB-Host different USB host controller drivers are provided. Normally, the drivers
are ready and do not need to be configured at all. Some drivers may need to be configured
in a special manner, due to some limitation of the controller.

This section lists the drivers which require special configuration and describes how to con-
figure those drivers.
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21.3.1 EHCI driver

Normally EHCI controllers only handle high-speed USB devices. Some EHCI controllers
contain a transaction translator (TT) that enables them to handle full- and low-speed devices
also. There are different Add-functions to configure the driver for host controllers with or
without a TT.

Systems with cached memory

If the EHCI driver is installed on a system using cached (data) memory, the following
requirements must be considered:

A special region of RAM is necessary that can be accessed non-cached and non-buffered
by the CPU. The USB host controller must also be able to access this area via DMA.

If the system contains a MMU all memory can be used cached as usual. Additionally the
MMU should be configured to mirror whole or part of the cached memory to another
address range for uncached access.

The non-cached RAM area must be provided to the USB stack using the function
USBH_Assi gnTr ansf er Menory() . The memory area must be cache clean before calling
the function USBH_Assi gnTr ansf er Menory() .

If the physical address is not equal to the virtual address of the non-cached memory
area (address translation by an MMU), a mapping function must be installed using
USBH_Confi g_Set V2PHandl er (). The translated addresses (physical addresses) are
used for DMA by the host controller.

Cache functions that may be set with USBH Set CacheConfi g() are not used by the
driver.

The function USBH_EHCI _Confi g_UseTr ansf er Buf f er () must be called, in order to tell
the driver that application defined buffers can not be accessed directly via DMA.
Transfer buffers are allocated for each endpoint with a default size of 16KB. This results
in @ maximum transfer speed, but requires a huge memory pool. In order to save
memory, the size of the transfer buffers can be reduced to at least 512 bytes, see
USBH_Confi gTransferBufferSi ze().

Systems without cached memory

On systems without cache there is no need to provide a separate memory area with USB-
H_Assi gnTransfer Menory() . A single memory heap is sufficient for the USB stack, see
USBH_Assi gnMenory().

21.3.1.1 EHCI driver specific configuration functions

Function Description

USBH_EHCI _Add()

Adds a HS capable EHCI controller to the
stack.

USBH_EHCI _EX_Add()

Adds a LS/FS/HS capable EHCI controller
to the stack.

USBH_RT1050_Add()

Adds a HS capable EHCI controller to the

stack.
USBH_RT1170_Add() ,:\écéia HS capable EHCI controller to the
USBH | MX6US_Add() ?tiiia HS capable EHCI controller to the

USBH_EHCI _Confi g_Set M2MEndi anMode()

Setups the internal EHCI memory to mem-
ory transfer endianness mode.

USBH EHCI Confi g _UseTransferBuffer () |transfer buffers instead using the user

Configures the driver to use temporary

buffer directly.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



651 CHAPTER 21

Host controller specifics

Function

Description

USBH _EHCI _Confi g_Il gnoreQver Current ()

Configures the driver to ignore the over
current condition reported by the hard-

ware.
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21.3.1.2 USBH_EHCI_Add()

Description
Adds a HS capable EHCI controller to the stack.

Prototype
U32 USBH_EHCI _Add(void * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the EHCI controllers register set.

Return value

Reference to the added host controller (0-based index).
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21.3.1.3 USBH_EHCI_EX_Add()

Description
Adds a LS/FS/HS capable EHCI controller to the stack.

Prototype
U32 USBH _EHCI _EX_Add(void * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the EHCI controllers register set.

Return value

Reference to the added host controller (0-based index).
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21.3.1.4 USBH_RT1050 Add()

Description

Adds a HS capable EHCI controller to the stack. This EHCI initialization function is specific
to the RT1050 series.

Prototype
U32 USBH _RT1050_Add(void * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the EHCI controllers register set.

Return value

Reference to the added host controller (0-based index).

Additional information

Suspend and resume of USB devices is not supported for the RT1050 series EHCI controller.
Due to a hardware issue devices connected to the roothub port must stay connected for
at least 250ms before they are removed. Should a device be removed before that the USB
controller will crash and only recover after a power cycle of the MCU.

For this controller the transfer memory ( USBH_Assi gnTr ansf er Menory ) must be put into
the internal DTCM RAM (0x20000000 ~ 0x2007FFFF).
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21.3.1.5 USBH_RT1170_Add()

Description

Adds a HS capable EHCI controller to the stack. This EHCI initialization function is specific
to the RT1170 series.

Prototype
U32 USBH RT1170_Add(voi d * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the EHCI controllers register set.

Return value

Reference to the added host controller (0-based index).

Additional information

Suspend and resume of USB devices is not supported for the RT1170 series EHCI controller.
Due to a hardware issue devices connected to the roothub port must stay connected for
at least 250ms before they are removed. Should a device be removed before that the USB
controller will crash and only recover after a power cycle of the MCU.

For this controller the transfer memory ( USBH_Assi gnTr ansf er Menory ) must be put into
the internal DTCM RAM.
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21.3.1.6 USBH_IMX6U5_Add()

Description

Adds a HS capable EHCI controller to the stack. This EHCI initialization function is specific
to the IMX6US series.

Prototype
U32 USBH | MX6U5_Add(voi d * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the EHCI controllers register set.

Return value

Reference to the added host controller (0-based index).

Additional information

Suspend and resume of USB devices is not supported for the IMX6U5 series EHCI controller.
Due to a hardware issue devices connected to the roothub port must stay connected for
at least 250ms before they are removed. Should a device be removed before that the USB
controller will crash and only recover after a power cycle of the MCU.
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21.3.1.7 USBH_EHCI_Config_SetM2MEndianMode()

Description

Setups the internal EHCI memory to memory transfer endianness mode. This only has an
effect on the DMA transfers. Both SFRs and DMA descriptors are still in the endianness
defined by the MCU/EHCI controller manufacturer. In normal cases the SFRs and DMA
descriptors are in CPU native endianness mode.

Prototype
voi d USBH_EHCI _Confi g_Set MMENdi anMode( U32 HCI ndex,
i nt Endi an);
Parameters
Parameter Description
Index of the host controller returned by USBH _EHCI _EX_ Ad-
HCI ndex d()
e USBH EHCI _M2M ENDI AN MODE LI TTLE - use little endian
Endi an mode for memory-2-memory (DMA) transfers
e USBH EHCI _M2M ENDI AN_MODE_BI G - use big endian mode
for memory-2-memory (DMA) transfers
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21.3.1.8 USBH_EHCI_Config_UseTransferBuffer()

Description

Configures the driver to use temporary transfer buffers instead using the user buffer di-
rectly. This is necessary if the MCU uses cache.

Prototype
voi d USBH_EHCI _Confi g_UseTransfer Buf f er (U32 HCl ndex) ;
Parameters
Parameter Description
HOl ndex Index of the host controller, returned by USBH _EHCI _Add()
or USBH_EHCI _EX_Add() .
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21.3.1.9 USBH_EHCI _Config _IgnoreOverCurrent()

Description

Configures the driver to ignore the over current condition reported by the hardware.

Prototype
voi d USBH_EHCI _Confi g_I gnoreCQver Current (U32 HCl ndex);
Parameters
Parameter Description
HOl ndex Index of the host controller, returned by USBH _EHCI _Add()
or USBH_EHCI _EX_Add() .
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21.3.2 Synopsys DWC2 driver

Using this driver there is no need to provide a separate memory area with USBH_Assi gn-
Transfer Menory() . A single memory heap is sufficient for the USB stack, see USBH_As-
si gnMenory() .

21.3.2.1 High-speed driver

The following must be considered if using the DWC2 high-speed driver. This is valid, even
if the USB controller is used in full-speed mode (like on the STM32H7xx with internal PHY).

If the driver is installed on a system using cached (data) memory, cache functions for clean-
ing and invalidating cache lines must be provided and set with USBH_Set CacheConfi g() .

On some MCUs the USB controller is not able to access all RAM areas the application uses.
In this case a function can be installed that checks for memory valid for DMA access (see
USBH_STMB2Fx_HS Set CheckAddr ess() functions below). If the function reports a memory
region not valid for DMA, the driver uses a temporary transfer buffer to copy data to and
from this area. The memory are provided with USBH_Assi gnMenor y() must be DMA capable.
If there is not enough DMA capable memory, the application may provide two different
memory areas: A DMA capable area using USBH_Assi gnTr ansf er Menory() and a second
one with USBH_Assi gnMenor y() which then will not be accessed via DMA.

21.3.2.2 Restrictions

Low-speed devices

On STM32Fxxx and STM32Lxxx MCUs low-speed USB devices connected via an external hub
are not recognized due to a hardware limitation. If connected in this way it may happen,
that the host controller gets disturbed and blocked. In order to return to normal operation,
a reset of the controller and the external hub may be necessary.

The issue seems to be related to the internal PHY of the STM32 MCUs. It usually not occurs,
if the high-speed USB controller is used in connection with an external (high-speed) PHY.
Split transactions

If the host controller operates in high-speed and a full or low-speed device is connected via
an external hub, the driver uses split transactions to access the device. Split transactions
will only work reliable, if

e The task running USBH_| SRTask() must have the highest priority in the system.

e The task running USBH _Task() must have the second highest priority.

e All other task must have a lower priority than USBH_Task() .

e Both USB tasks must not be delayed by any interrupt service routine for more than
500 ps.

Additionally split transactions require usage of a 125us interrupt, which increases system

load.

Isochronous endpoints (full-speed controller)

Due to insufficient FIFO memory in the full-speed USB controller, isochronous endpoints
(which are used in AUDIO devices for example) are supported with a maximum packet size
of up to 384 bytes only.

Isochronous endpoints (high-speed controller)

Isochronous transactions (which are used in AUDIO devices for example) are not supported
for full-speed devices connected via an external hub. Only transfer intervals of one packet
per frame for full-speed devices and one packet per microframe for high-speed devices
are supported.

High-bandwidth isochronous transfers are not supported.
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21.3.2.3 Synopsys driver specific configuration functions

Function

Description

USBH_STMB2_Add()

Adds a Synopsys DWC2 full speed controller of
a STM32F107 device to the stack.

USBH_STMB2F2_FS_Add()

Adds a Synopsys DWC2 full speed controller
of a STM32F2xx or STM32F4xx device to the
stack.

USBH_STMB2F2_HS_Add()

Adds a Synopsys DWC2 high speed controller
of a STM32F2xx or STM32F4xx device to the
stack.

USBH_STMB2F2_HS_AddEx()

Adds a Synopsys DWC2 high speed controller
of a STM32F2xx or STM32F4xx device to the
stack.

USBH STMB2F2_HS Set CheckAd-
dress()

Installs a function that checks if an address can
be used for DMA transfers.

USBH_STMB2F7_FS_Add()

Adds a Synopsys DWC2 full speed controller of
a STM32F7xx device to the stack.

USBH_STMB2F7_HS_Add()

Adds a Synopsys DWC2 high speed controller
of a STM32F7xx device to the stack.

USBH_STMB2F7_HS_AddEx()

Adds a Synopsys DWC2 high speed controller
of a STM32F7xx or STM32F7xx device to the
stack.

USBH STMB2F7_HS_ Set CheckAd-
dress()

Installs a function that checks if an address can
be used for DMA transfers.

USBH_STMB2H7_HS_Add()

Adds a Synopsys DWC2 high speed controller
of a STM32H7xx device to the stack.

USBH_STMB2H7_HS_AddEx()

Adds a Synopsys DWC2 high speed controller
of a STM32H7xx or STM32H7xx device to the
stack.

USBH STMB2H7 _HS Set CheckAd-
dress()

Installs a function that checks if an address can
be used for DMA transfers.

USBH_XMCAxxx_FS_Add()

Adds a Synopsys DWC2 full speed controller of
a XMC4xxx device to the stack.
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21.3.2.4 USBH_STM32_Add()

Description

Adds a Synopsys DWC2 full speed controller of a STM32F107 device to the stack.

Prototype
U32 USBH _STM32_Add(void * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the controllers register set.

Return value

Reference to the added host controller (0-based index).
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21.3.2.5 USBH_STM32F2_FS_Add()

Description

Adds a Synopsys DWC2 full speed controller of a STM32F2xx or STM32F4xx device to the
stack.

Prototype

U32 USBH _STMB2F2_FS Add(voi d * pBase);

Parameters

Parameter Description

pBase Pointer to the base of the controllers register set.

Return value

Reference to the added host controller (0-based index).
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21.3.2.6 USBH_STM32F2_HS_Add()

Description

Adds a Synopsys DWC2 high speed controller of a STM32F2xx or STM32F4xx device to
the stack.

Prototype

U32 USBH _STMB2F2_HS Add(void * pBase);

Parameters

Parameter Description

pBase Pointer to the base of the controllers register set.

Return value

Reference to the added host controller (0-based index).
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21.3.2.7 USBH_STM32F2_HS_AddEX()

Description
Adds a Synopsys DWC2 high speed controller of a STM32F2xx or STM32F4xx device to
the stack.
Prototype
U32 USBH _STM32F2_HS AddEx(void * pBase,
us PhyType) ;
Parameters
Parameter Description
pBase Pointer to the base of the controllers register set.
Phy Ty De e 0 - use external PHY connected via ULPI interface.
yiyp e 1 - use internal full speed PHY.

Return value

Reference to the added host controller (0-based index).
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21.3.2.8 USBH_STM32F2 HS SetCheckAddress()

Description

Installs a function that checks if an address can be used for DMA transfers. Installed function
must return 0, if DMA access is allowed for the given address, 1 otherwise.

Prototype

voi d USBH_STMB2F2_HS Set CheckAddr ess
(USBH_CHECK_ADDRESS _FUNC * pf CheckVal i dDMAAddr ess) ;

Parameters

Parameter Description

pf CheckVal i dDVAAd-
dress

Pointer to the function.

Additional information

If the function reports a memory region not valid for DMA, the driver uses a temporary
transfer buffer to copy data to and from this area.
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21.3.2.9 USBH_STM32F7_FS_Add()

Description

Adds a Synopsys DWC2 full speed controller of a STM32F7xx device to the stack.

Prototype
U32 USBH _STMB2F7_FS_Add(voi d * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the controllers register set.

Return value

Reference to the added host controller (0-based index).
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21.3.2.10 USBH_STM32F7_HS_Add()

Description

Adds a Synopsys DWC2 high speed controller of a STM32F7xx device to the stack.

Prototype
U32 USBH _STMB2F7_HS Add(voi d * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the controllers register set.

Return value

Reference to the added host controller (0-based index).
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21.3.2.11 USBH_STM32F7_HS_AddEXx()

Description
Adds a Synopsys DWC2 high speed controller of a STM32F7xx or STM32F7xx device to
the stack.
Prototype
U32 USBH _STM32F7_HS AddEx(void * pBase,
us PhyType) ;
Parameters
Parameter Description
pBase Pointer to the base of the controllers register set.
Phy Ty De e 0 - use external PHY connected via ULPI interface.
yiyp e 1 - use internal full-speed PHY.

Return value

Reference to the added host controller (0-based index).
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21.3.2.12 USBH_STM32F7_HS SetCheckAddress()

Description

Installs a function that checks if an address can be used for DMA transfers. Installed function
must return 0, if DMA access is allowed for the given address, 1 otherwise.

Prototype

voi d USBH_STMB2F7_HS_Set CheckAddr ess
(USBH_CHECK_ADDRESS _FUNC * pf CheckVal i dDMAAddr ess) ;

Parameters

Parameter Description

pf CheckVal i dDVAAd-
dress

Pointer to the function.

Additional information

If the function reports a memory region not valid for DMA, the driver uses a temporary
transfer buffer to copy data to and from this area.
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21.3.2.13 USBH_STM32H7_HS_Add()

Description

Adds a Synopsys DWC2 high speed controller of a STM32H7xx device to the stack.

Prototype
U32 USBH _STMB2H7_HS Add(voi d * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the controllers register set.

Return value

Reference to the added host controller (0-based index).
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21.3.2.14 USBH_STM32H7_HS_ AddEX()

Description
Adds a Synopsys DWC2 high speed controller of a STM32H7xx or STM32H7xx device to
the stack.
Prototype
U32 USBH _STM32H7_HS AddEx(void * pBase,
us PhyType) ;
Parameters
Parameter Description
pBase Pointer to the base of the controllers register set.
Phy Ty De e 0 - use external PHY connected via ULPI interface.
yiyp e 1 - use internal full speed PHY.

Return value

Reference to the added host controller (0-based index).
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21.3.2.15 USBH _STM32H7 HS SetCheckAddress|()

Description

Installs a function that checks if an address can be used for DMA transfers. Installed function
must return 0, if DMA access is allowed for the given address, 1 otherwise.

Prototype

voi d USBH_STMB2H7_HS_Set CheckAddr ess
(USBH_CHECK_ADDRESS _FUNC * pf CheckVal i dDMAAddr ess) ;

Parameters

Parameter Description

pf CheckVal i dDVAAd-
dress

Pointer to the function.

Additional information

If the function reports a memory region not valid for DMA, the driver uses a temporary
transfer buffer to copy data to and from this area.
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21.3.2.16 USBH_XMC4xxx_FS_Add()

Description

Adds a Synopsys DWC2 full speed controller of a XMC4xxx device to the stack.

Prototype
U32 USBH XMZAxxx_FS_Add(void * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the controllers register set.

Return value

Reference to the added host controller (0-based index).
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21.3.3 OHCI driver

OHCI controllers handle full-speed and low-speed USB devices.

Systems with cached memory

If the OHCI driver is installed on a system using cached (data) memory, the following
requirements must be considered:

A special region of RAM is necessary that can be accessed non-cached and non-buffered
by the CPU. The USB host controller must also be able to access this area via DMA.
The non-cached RAM area must be provided to the USB stack using the function
USBH_Assi gnTr ansf er Menory() . The memory area must be cache clean before calling
the function USBH_Assi gnTr ansf er Menory() .

If the physical address is not equal to the virtual address of the non-cached memory
area (address translation by an MMU), a mapping function must be installed using
USBH_Confi g_Set V2PHandl er () . The translated addresses (physical address) are used
for DMA by the host controller.

Cache functions that may be set with USBH Set CacheConfi g() are not used by the
driver.

Systems without cached memory

On systems without cache there is no need to provide a separate memory area with USB-
H Assi gnTransfer Menory() . A single memory heap is sufficient for the USB stack, see
USBH_Assi gnMenory().

On systems without cache and where the OHCI controller has access to the memory where
application buffers are located USBH OHCI _ZC Add() (instead of USBH_OHCl _Add() ) can be
used to improve performance.

21.3.3.1 OHCI driver specific configuration functions

Function Description

USBH_OHCI _Add()

Adds a full-speed capable OHCI controller to
the stack.

USBH_OHCI _ZC_Add()

Adds a full-speed capable OHCI controller to
the stack (zero-copy version).

USBH OHCI _ZC Set CheckZer oCopyAd- | Installs a function that checks if an address can
dress() be used for zero copy transfers.

USBH_OHCI _LPC546_Add()

Adds a full-speed capable OHCI controller to
the stack.
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21.3.3.2 USBH_OHCI_Add()

Description
Adds a full-speed capable OHCI controller to the stack.

Prototype
U32 USBH_CHCI _Add(void * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the OHCI controllers register set.

Return value

Reference to the added host controller (0-based index).
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21.3.3.3 USBH_OHCI_ZC_Add()

Description

Adds a full-speed capable OHCI controller to the stack (zero-copy version).

Prototype
U32 USBH _OHClI _ZC Add(void * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the OHCI controllers register set.

Return value

Reference to the added host controller (0-based index).

Additional information

This version of the OHCI driver uses zero-copy where possible thereby increasing transfer
speeds and decreasing memory consumption. The zero-copy version of the OHCI driver is
currently NOT compatible with any MCUs which use cache.

Certain MCUs do not allow the OHCI controller to access some memory regions. For this
purpose a callback should be registered via USBH OHCI _ZC Set CheckZer oCopyAddr ess()
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21.3.3.4 USBH_OHCI_ZC SetCheckZeroCopyAddress()

Description

Installs a function that checks if an address can be used for zero copy transfers. Installed
function must return 0, if zero copy access is allowed for the given address, 1 otherwise.

Prototype

voi d USBH_CHCl _ZC _Set CheckZer oCopyAddr ess
( USBH_CHECK_ADDRESS_FUNC * pf CheckVal i dZCAddr ess) ;

Parameters

Parameter Description
pf CheckVal i dZCAddr ess | Pointer to the function.

Additional information

If the function reports a memory region not valid for zero copy, the driver uses a temporary
transfer buffer to copy data to and from this area.
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21.3.3.5 USBH_OHCI_LPC546_Add()

Description

Adds a full-speed capable OHCI controller to the stack. This add function, enables
workarounds inside the OHCI driver for the LPC546xx series. One of these workarounds
creates a limitation where an interval timeout of 1 can not be guaranteed for interrupt
endpoints as each interrupt endpoint transfer completion has to be delayed by up to two

frames.
Prototype
U32 USBH _OHCl _LPC546_Add(void * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the OHCI controllers register set.

Return value

Reference to the added host controller (0-based index).
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21.3.4 Kinetis USBOTG FS driver

KinetisFS controllers handle full-speed and low-speed USB devices.

Systems without cached memory

On systems without cache there is no need to provide a separate memory area with USB-
H Assi gnTransferMenory(). A single memory heap is sufficient for the USB stack, see
USBH_Assi gnMenory().

Restrictions

WFTI instruction can not be used when the USBOTG module is used. This is a hardware
issue, see errata e7166 for chip masks 4N96B, 1N96B, 3N96B.

When the controller accesses the flash memory (e.g. when an application writes to a
device from a const char array) it is necessary to allow the controller access to the flash
area and to set the bus master priority to the highest level, otherwise read accesses to
the flash may be stalled which results in the controller getting less data than expected
and respective follow-up errors.

This controller can only schedule a single transaction at a time. This means that hubs
can not be used with this host controller. Furthermore composite devices will not
work properly if the application communicates on multiple interfaces at once. Devices
which contain an Interrupt IN endpoint which needs to be constantly polled by the
host controller will also have issues as the Interrupt IN endpoint will hog the only
communication pipe, a good sample for this is the CDC class which consists of Bulk
IN, Bulk OUT and Interrupt IN endpoints, in this case the controller will be constantly
busy polling the Interrupt IN endpoint and will not be able to communicate via the Bulk
endpoints. To work around the Interrupt IN issue emUSB-Host provides the functions
USBH_CDC Set Confi gFl ags() and USBH HI D _Confi gur eAl | owLEDUpdat e() .

21.3.4.1 KinetiskFS driver specific configuration functions

Function Description

USBH_KI NETI S_FS_Add()

Adds a full-speed capable KinetisFS controller
to the stack.
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21.3.4.2 USBH_KINETIS_FS_Add()

Description

Adds a full-speed capable KinetisFS controller to the stack.

Prototype
U32 USBH KI NETI'S_FS_Add(void * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the KinetisFS controllers register set.

Return value

Reference to the added host controller (0-based index).
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21.3.5 Renesas driver

Using this driver there is no need to provide a separate memory area with USBH_Assi gn-
Transfer Menory() . A single memory heap is sufficient for the USB stack, see USBH_As-
si gnMenory() .

21.3.5.1 Restrictions

Maximum number of devices

The full-speed version of the controller can only handle up to 5 devices at once. High-speed
controller can handle up to 10 devices.

Data corruption

This following issue seems to be valid for RX and RZ devices but not for the Synergy
platform:

It seems that the concurrent transfers are not working correctly with higher bandwidth and
may result in data corruption: Data that are sent on one pipe are received on another pipe
or are mixed with received data.

ISO support

ISO packets are limited to a maximum size of 256 bytes.

Due to a hardware limitation, full-speed device connected through a USB high-speed hub to
the highspeed controller, cannot handle more than 188 bytes as a transfer size in isochro-
nous mode.

Low-speed devices

RX62x and RX63x series contains a USB controller where low-speed device such as mice,
keyboards are not recognized properly. Therefore for these device, low-speed support is
disabled. You may see in debug builds, that the warning message that this is not possible.

21.3.5.2 Renesas driver specific configuration functions

Function Description
Adds a Renesas USB controller of a RX11x de-
vice to the stack.

Adds a Renesas USB controller of a RX23x de-
vice to the stack.

Adds a Renesas USB controller of a RX62x de-
vice to the stack.

Adds a Renesas USB controller of a RX63x de-
vice to the stack.

Adds a Renesas USB controller of a RX64x de-
vice to the stack.

Adds a Renesas USB controller of a RX65x de-
vice to the stack.

Adds a Renesas FS USB controller of a RX71x
device to the stack.

Adds a Renesas HS USB controller of a RX71x
device to the stack.

Adds a Renesas USB controller of a RZA1 de-
vice to the stack.

USBH_RX11_Add()

USBH_RX23_Add()

USBH_RX62_Add()

USBH_RX63_Add()

USBH_RX64_Add()

USBH_RX65_Add()

USBH RX71_FS_Add()

USBH_RX71_HS_Add()

USBH_RZA1_Add()

Adds a Renesas FS USB controller of a Synergy

USBH_Syner gy_FS_Add() device to the stack.
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Function Description

Adds a Renesas HS USB controller of a Synergy

USBH_Syner gy_HS_Add() device to the stack.
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21.3.5.3 USBH_RX11 Add()

Description

Adds a Renesas USB controller of a RX11x device to the stack.

Prototype
U32 USBH _RX11_Add(void * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the controllers register set.

Return value

Reference to the added host controller (0-based index).

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



685

CHAPTER 21 Host controller specifics

21.3.5.4 USBH_RX23_Add()

Description

Adds a Renesas USB controller of a RX23x device to the stack.

Prototype
U32 USBH _RX23_Add(void * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the controllers register set.

Return value

Reference to the added host controller (0-based index).

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



686

CHAPTER 21 Host controller specifics

21.3.55 USBH_RX62_Add()

Description

Adds a Renesas USB controller of a RX62x device to the stack.

Prototype
U32 USBH _RX62_Add(void * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the controllers register set.

Return value

Reference to the added host controller (0-based index).
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21.3.5.6 USBH_RX63 Add()

Description

Adds a Renesas USB controller of a RX63x device to the stack.

Prototype
U32 USBH _RX63_Add(void * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the controllers register set.

Return value

Reference to the added host controller (0-based index).
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21.3.5.7 USBH_RX64_Add()

Description

Adds a Renesas USB controller of a RX64x device to the stack.

Prototype
U32 USBH_RX64_Add(void * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the controllers register set.

Return value

Reference to the added host controller (0-based index).
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21.3.5.8 USBH_RX65_Add()

Description

Adds a Renesas USB controller of a RX65x device to the stack.

Prototype
U32 USBH_RX65_Add(void * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the controllers register set.

Return value

Reference to the added host controller (0-based index).
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21.35.9 USBH_RX71_FS_Add()

Description

Adds a Renesas FS USB controller of a RX71x device to the stack.

Prototype
U32 USBH RX71_FS_Add(void * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the controllers register set.

Return value

Reference to the added host controller (0-based index).
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21.3.5.10 USBH_RX71 _HS_Add()

Description

Adds a Renesas HS USB controller of a RX71x device to the stack.

Prototype
U32 USBH _RX71_HS _Add(void * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the controllers register set.

Return value

Reference to the added host controller (0-based index).
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21.3.5.11 USBH_RZA1 Add()

Description

Adds a Renesas USB controller of a RZA1 device to the stack.

Prototype
U32 USBH _RzZA1_Add(void * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the controllers register set.

Return value

Reference to the added host controller (0-based index).
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21.3.5.12 USBH_Synergy FS_Add()

Description

Adds a Renesas FS USB controller of a Synergy device to the stack.

Prototype
U32 USBH Synergy_FS Add(void * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the controllers register set.

Return value

Reference to the added host controller (0-based index).
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21.3.5.13 USBH_Synergy HS Add()

Description
Adds a Renesas HS USB controller of a Synergy device to the stack.

Prototype
U32 USBH Synergy_HS Add(void * pBase);
Parameters
Parameter Description
pBase Pointer to the base of the controllers register set.

Return value

Reference to the added host controller (0-based index).

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



695 CHAPTER 21 Host controller specifics

21.3.6 ATSAMXT7 driver

Using this driver there is no need to provide a separate memory area with USBH_Assi gn-
Transfer Menory() . A single memory heap is sufficient for the USB stack, see USBH_As-
si gnMenory() .

21.3.6.1 Restrictions

LS support

Low-speed devices connected directly work starting with chip revision “B".

FS support

Full-speed devices connected directly do not work.

HUB support

Although the USB controller of the ATSAMx7 MCUs support external HUBs, the application
is very limited. Because USB pipes can not be dynamically allocated to devices, connecting
and disconnecting devices arbitrarily to and from the HUB will result in blocked pipes very
soon, and new connected devices will not be recognized any more.

Also split transactions are not supported, so low-speed and full-speed devices can not be
used via a high-speed HUB.
Endpoint Address limitation

This host controller only supports endpoint addresses from 0 to 10, if a device uses endpoint
addresses higher than that it will not function. This is a limitation of the controller and
there is no workaround (see description of the "PEPNUM: Pipe Endpoint Number” field of
the USBHS_HSTPI PCFGx register in the reference manual).

21.3.6.2 ATSAMXT driver specific configuration functions

Function Description

Adds a HS capable ATSAM USBHS controller to
the stack.

USBH_SAMK7_Add()
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21.3.6.3 USBH_SAMx7_Add()

Description
Adds a HS capable ATSAM USBHS controller to the stack.

Prototype

U32 USBH_SAMK7_Add( PTR_ADDR BaseAddr,
PTR_ADDR USBRAMAdAT) ;

Parameters

Parameter Description
BaseAddr Base address of the USBHS controllers register set.
USBRANAddr Base address of the USBHS FIFO RAM.

Return value

Reference to the added host controller (0-based index).
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21.3.7 LPC54xxx/LPC55xxx High-Speed driver

This section applies to LPC54xxx and LPC55xxx devices.

Using this driver a single memory heap is sufficient for the USB stack, see USBH_Assi gn-
Menory() . There is no need to provide a separate memory area with USBH_Assi gnTr ans-
f er Menory() . The driver uses the dedicated USB1 RAM of the LPC54xxx MCU for endpoint
transfer buffers.

21.3.7.1 Restrictions

Low-speed devices

The high-speed USB controller of the LPC54xxx/LPC55xxx will not reliable enumerate low-
speed devices directly connected to the USB port. Although a workaround is implemented
in the driver, it may not work in all cases. Sometimes a power cycle is hecessary to recover
from this error.

ISO support

ISO packets are limited to a maximum size of 1023 bytes.

21.3.7.2 LPCbH4xxx/LPC55xxx driver specific configuration functions

Function Description
USBH_LPC54xxx_Add() dicia LPC54xxx high speed controller to the
USBH_LPC55xxx_Add() ?tda?:ia LPC55xxx high speed controller to the

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



698 CHAPTER 21 Host controller specifics

21.3.7.3 USBH_LPC54xxx_Add()

Description
Adds a LPC54xxx high speed controller to the stack.

Prototype

U32 USBH_LPC54xxx_Add( PTR_ADDR BaseAddr,
PTR_ADDR USBRAMAdAT ,
unsi gned USBRAMSI ze) ;

Parameters

Parameter Description
BaseAddr Base address of the USB controllers register set.
USBRANVAddT Base address of the dedicated USB RAM.
USBRAMSI ze Size of the USB RAM in bytes.

Return value

Reference to the added host controller (0-based index).

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



699 CHAPTER 21 Host controller specifics

21.3.7.4 USBH_LPC55xxx_Add()

Description
Adds a LPC55xxx high speed controller to the stack.

Prototype

U32 USBH_LPC55xxx_Add( PTR_ADDR BaseAddr,
PTR_ADDR USBRAMAdAT ,
unsi gned USBRAMSI ze) ;

Parameters

Parameter Description
BaseAddr Base address of the USB controllers register set.
USBRANVAddT Base address of the dedicated USB RAM.
USBRANSI ze Size of the USB RAM in bytes.

Return value

Reference to the added host controller (0-based index).

Additional information

This function enables a workaround for LPC55xx chips without which devices enumerate
only once.
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21.3.8 Cypress PSoC 6 driver

Using this driver there is no need to provide a separate memory area with USBH_Assi gn-
Transfer Menory() . A single memory heap is sufficient for the USB stack, see USBH_As-
si gnMenory() .

21.3.8.1 Restrictions

LS support

Low-speed devices can not be used via a HUB.

ISO support

ISO packets are limited to a maximum size of 256 bytes.

Controller stuck

If devices are connected via a hub and any device is disconnected while a packet is trans-
ferred from this device, then the USB controller of the PSoC 6 gets stuck and connections
to all devices (including the hub) are lost. The controller is not able to process any more
tasks and will become operational only after a physical disconnect and re-connect of the
device at the root port (usually the hub).

Suspend / Resume

Host suspend and resume does not work, because the controller is not able to generate
correct signaling on the USB bus.

21.3.8.2 PSoC 6 driver specific configuration functions

Function Description

Adds a Cypress PSoC6 full-speed controller to

USBH_Cypr ess_PSoC_Add() the stack

21.3.8.3 USBH_Cypress_PSoC_Add()

Description
Adds a Cypress PSoC6 full-speed controller to the stack.

Prototype

U32 USBH Cypress_PSoC Add(void);

Return value

Reference to the added host controller (0-based index).
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CHAPTER 22 Contacting support

22.1 Contacting support

Before contacting support please make sure that you are using the latest version of the
emUSB-Host package. Also please check the chapter Configuring debugging output on
page 33 and run your application with enabled debug support.

If you are a registered emUSB-Host user and you need to contact the emUSB-Host support
please send the following information via email to ticket_emusb@segger.com™:

Your emUSB-Host registration number.
emUSB-Host version.

A detailed description of the problem
The configuration files USBH_Confi g*. *
Any error messages.

Please also take a few moments to help us to improve our service by providing a short
feedback when your support case has been solved.

*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/.
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Chapter 23

Debugging

emUSB-Host comes with various debugging options. These include optional warning and
log outputs, as well as other runtime options which perform checks at run time.
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23.1 Message output

The debug builds of emUSB-Host include a fine-grained debug system which helps to ana-
lyze the correct implementation of the stack in your application. All modules of the emUSB-
Host stack can output logging and warning messages via terminal I/0, if the specific mes-
sage type identifier is added to the log and/or warn filter mask. This approach provides the
opportunity to get and interpret only the logging and warning messages which are relevant
for the part of the stack that you want to debug.

By default, all warning messages are activated in all emUSB-Host sample configuration files.
All logging messages are disabled except for the messages from the initialization phase.

Note

It is not advised to enable all log messages as the large amount of output may affect
timing.
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23.2 API functions

Function ‘ Description
General functions
USBH_Conf i gMsgFi | t er () Sets a mask that defines which logging or warning
message should be logged.
USBH_ Log() This function is called by the stack in debug builds
09 with log output.
USBH Var n() This function is called by the stack in debug builds
- with log output.
USBH_Pani c() Is called if the stack encounters a fatal error.
USBH_Logf _Application() Displays application log information.
USBH _War nf _Appl i cation() Displays application warning information.
USBH sprintf_Application() A simple sprintf replacement.
Prints a string without any additional output (no
USBH_Put s () timestamp or newlines).
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23.2.1 USBH_ConfigMsgFilter()

Description

Sets a mask that defines which logging or warning message should be logged. Logging
messages are only available in debug builds of emUSB-Host.

Prototype
voi d USBH_Confi gMsgFi | ter( unsi gned Mode,
unsi gned NunCat egori es,
const U8 * pCategories);
Parameters
Parameter Description
Mode to configure message filter:
e USBH LOG FILTER SET: Set message categories in log fil-
ter.
e USBH LOG FILTER SET_ALL: Enable all log messages (pa-
rameter pCat egori es is ignored).
e USBH LOG FI LTER _ADD: Add message categories to log fil-
ter.
e USBH LOG FILTER CLR: Clear message categories in log
Mode filter.
e USBH WARN FI LTER SET: Set message categories in warn-
ing filter.

e USBH WARN FILTER SET ALL: Enable all warning mes-
sages (parameter pCat egori es is ignored).

e USBH WARN FI LTER ADD: Add message categories to warn-
ing filter.

e USBH WARN FILTER CLR: Clear message categories in
warning filter.

Number of messages categories contained in the array

NunCat egori es pCat egor i es.

Pointer to array of NuntCat egor i es messages categories that

pCategories should be configured.

Additional information

Should be called from USBH_X Confi g(). By default, the log message category USBH M
CAT_I NI T and all warning messages are enabled.

Please note that the more logging is enabled, the more the timing of the application is
influenced. For available message types see the USBH MCAT ... definitions in USBH.h.

Please note that enabling all log messages is not necessary, nor is it advised as it will
influence the timing greatly.

Example

static const U8 _LogCategories[] = {
USBH MCAT_INIT,
USBH_MCAT_APPLI CATI ON,
USBH_MCAT_DRI VER

H

USBH_Confi gMsgFi |l ter (USBH_LOG FI LTER SET, sizeof (_LogCategories), _LogCategories);
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23.2.2 USBH_Log()

Description

This function is called by the stack in debug builds with log output. In a release build, this
function is not be linked in.

Prototype
voi d USBH Log(const char * s);
Parameters
Parameter Description
S Pointer to a string holding the log message.
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23.2.3 USBH_Warn()

Description

This function is called by the stack in debug builds with log output. In a release build, this
function is not be linked in.

Prototype
voi d USBH Warn(const char * s);
Parameters
Parameter Description
S Pointer to a string holding the warning message.
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23.2.4 USBH_Panic()

Description

CHAPTER 23 API functions

Is called if the stack encounters a fatal error.

Prototype
voi d USBH Pani c(const char * s);
Parameters
Parameter Description
S Pointer to a string holding the error message.

Additional information

In a release build this function is not linked in. The default implementation of this function
disables all interrupts to avoid further task switches, outputs the error string via terminal I/
O and loops forever. When using an emulator, you should set a break-point at the beginning
of this routine or simply stop the program after a failure.
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23.2.5 USBH_Logf Application()

Description

Displays application log information.

Prototype

voi d USBH_Logf _Application(const char * sFormat,
)

Parameters

Parameter Description

sFor mat Message string with optional format specifiers.
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23.2.6 USBH_Warnf_Application()

Description

Displays application warning information.

Prototype

voi d USBH_Warnf_Application(const char * sFormat,
)

Parameters

Parameter Description

sFor mat Message string with optional format specifiers.
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23.2.7 USBH_sprintf_Application()

Description

A simple sprintf replacement.

Prototype
voi d USBH_sprintf_Application( char * pBuffer,
unsi gned Buf fer Si ze,
const char * sFormat,
)
Parameters
Parameter Description
pBuf f er Pointer to a user provided buffer.
Buf fer Si ze Size of the buffer in bytes.
sFor mat Message string with optional format specifiers.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



713 CHAPTER 23 API functions

23.2.8 USBH_Puts()

Description

Prints a string without any additional output (no timestamp or newlines).

Prototype
voi d USBH Put s(const char * s);
Parameters
Parameter Description
S Pointer to a string holding the warning message.
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OS integration

emUSB-Host is designed to be used in a multitasking environment. The interface to the
operating system is encapsulated in a single file, the USB-Host/OS interface. This chapter
provides descriptions of the functions required to fully support emUSB-Host in multitasking
environments.
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24.1 General information

emUSB-Host includes an OS abstraction layer which should make it possible to use an
arbitrary operating system together with emUSB-Host. To adapt emUSB-Host to a new OS
one only has to map the functions listed below in section OS layer API functions to the native
OS functions. SEGGER took great care when designing this abstraction layer, to make it
easy to under- stand and to adapt to different operating systems. The target RTOS should
at least have the following features:

Events (Create, Delete, Set, Signal, Wait-for, Wait-for-with-timeout, Reset)
Recursive (= reentrant) Mutex (Create, Delete, Use, Unuse)

Timebase with millisecond precision

Critical sections

24.1.1 Operating system support supplied with this release

In the current version, abstraction layer for embOS is available. Abstraction layers for other
operating systems are available upon request.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



716 CHAPTER 24 OS layer API functions

24.2 OS layer API functions

Function ‘ Description

General functions

USBH_OS_Del ay() Blocks the calling task for a given time.
Enter a critical region for the USB stack: Incre-
USBH_CS_Di sabl el nt errupt () ments interrupt disable count and disables inter-
rupts.
Leave a critical region for the USB stack: Decre-
USBH_OS _Enabl el nt errupt () ments interrupt disable count and enable interrupts
if counter reaches 0.
USBH OS Get Ti ne32() Return the current system time in ms.

Initialize (create) all objects required for task syn-

USBH_GS_I ni t () chronization.

Deletes all objects required for task synchroniza-

USBH_OS_Del ni t () fion

This function locks a mutex object, guarding sec-

USBH_CS_Lock() tions of the stack code against other threads.

Unlocks the mutex used by a previous call to USB-
H OS Lock().

USBH_Task synchronization
Wakes the USBH Mai nTask() if it is waiting for a

USBH OGS _Unl ock()

USBH_OS_Si gnal Net Event () event or timeout in the function USBH OS Wi t -
Net Event () .
USBH_OS_ Wi t Net Event () Blocks until the timeout expires or a USBH-event
occurs.
USBH_| SRTask synchronization
USBH_OS_Si gnal | SREx() Wakes the USBH_| SRTask() .
USBH 05 Wi t I SR() IBSICF){C)kS until USBH _OS _Si gnal | SR() is called (from
Application task synchronization
USBH _OS_Al | ocEvent () Allocates and returns an event object.
USBH_CS_Fr eeEvent () Releases an object event.

Sets the state of the specified event object to sig-

USBH_OS_Set Event () nalled

USBH OS_Reset Event () Sets the state of the specified event object to non-

signalled.
USBH _CS Wi t Event () Wait for the specific event.
USBH_OS Wi t Event Ti med() Wait for the specific event within a given timeout.
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24.2.1 USBH_OS_Delay()

Description

Blocks the calling task for a given time.

OS layer API functions

Prototype
voi d USBH_OS_Del ay(unsi gned ns);
Parameters
Parameter Description
ns Delay in milliseconds.
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24.2.2 USBH_OS Disablelnterrupt()

Description

Enter a critical region for the USB stack: Increments interrupt disable count and disables
interrupts.

Prototype
voi d USBH_COS_Di sabl el nterrupt (voi d);

Additional information

The USB stack will perform nested calls to USBH_CS_Di sabl el nt errupt () and USBH_OS_En-
abl el nterrupt ().
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24.2.3 USBH_OS Enablelnterrupt()

Description

Leave a critical region for the USB stack: Decrements interrupt disable count and enable
interrupts if counter reaches 0.

Prototype
voi d USBH_OS_Enabl el nterrupt (voi d);

Additional information

The USB stack will perform nested calls to USBH_CS_Di sabl el nt errupt () and USBH_OS_En-
abl el nterrupt ().
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24.2.4 USBH_OS_GetTime32()

Description

Return the current system time in ms. The value will wrap around after app. 49.7 days.
This is taken into account by the stack.

Prototype

USBH Tl ME USBH _OS_Cet Ti ne32( voi d);

Return value

Current system time.
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2425 USBH_OS_Init()

Description

Initialize (create) all objects required for task synchronization.

Prototype

void USBH_ OS_I nit(void);
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24.2.6 USBH_OS_Delnit()

Description

Deletes all objects required for task synchronization.

Prototype

voi d USBH OS Del nit(void);
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24.2.7 USBH_OS_Lock()

Description

This function locks a mutex object, guarding sections of the stack code against other
threads. Mutexes are recursive.

Prototype
voi d USBH _OS_Lock(unsi gned 1dx);
Parameters
Parameter Description
| dx Index of the mutex to be locked (0 .. USBH MJTEX COUNT-1).
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24.2.8 USBH_OS_Unlock()

Description

CHAPTER 24

OS layer API functions

Unlocks the mutex used by a previous call to USBH _OS Lock() . Mutexes are recursive.

Prototype
voi d USBH_OS_Unl ock(unsi gned Idx);
Parameters
Parameter Description
| dx ITr_uiix of the mutex to be released (0 .. USBH MUTEX_ COUN-
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24.2.9 USBH_OS_SignalNetEvent()

Description

Wakes the USBH_Mai nTask() if it is waiting for a event or timeout in the function USB-
H OS Wit Net Event ().

Prototype
voi d USBH_OS_Si gnal Net Event (voi d) ;
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24.2.10 USBH_OS_ WaitNetEvent()

Description

OS layer API functions

Blocks until the timeout expires or a USBH-event occurs. Called from USBH Mai nTask()
only. A USBH-event is signaled with USBH OS_Si gnal Net Event () called from an other task

or ISR.
Prototype
voi d USBH_OS_ Wi t Net Event (unsi gned mns);
Parameters
Parameter Description
ns Timeout in milliseconds.
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24.2.11 USBH_OS_SignallSREX()

Description
Wakes the USBH | SRTask() . Called from ISR.

Prototype
voi d USBH_OS_Si gnal | SREx( U32 Devl ndex) ;
Parameters
Parameter Description
Devl ndex Zero-based index of the host controller that needs attention.

emUSB-Host User Guide & Reference Manual © 2010-2022 SEGGER Microcontroller GmbH



728 CHAPTER 24 OS layer API functions

24.2.12 USBH_OS_WaitISR()

Description
Blocks until USBH_OS _Si gnal | SR() is called (from ISR). Called from USBH_| SRTask() only.

Prototype
U32 USBH_OS_Wai t | SR(voi d);

Return value
An ISR mask, where each bit set corresponds to a host controller index.
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24.2.13 USBH_OS_AllocEvent()

Description

Allocates and returns an event object.

Prototype
USBH _OS_EVENT_OBJ *USBH_OS_Al | ocEvent (voi d);

Return value
A pointer to a USBH_OS_EVENT_0OBJ object on success or NULL on error.
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24.2.14 USBH_OS_FreeEvent()

Description

Releases an object event.

Prototype
voi d USBH_OS_FreeEvent (USBH OS_EVENT_OBJ * pEvent);
Parameters
Parameter Description
Event Pointer to an event object that was returned by USBH CS Al -
P | ocEvent ().
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24.2.15 USBH_OS_SetEvent()

Description

Sets the state of the specified event object to signalled.

Prototype
voi d USBH_OS_Set Event (USBH_OS_EVENT_OBJ * pEvent);
Parameters
Parameter Description
Event Pointer to an event object that was returned by USBH CS Al -
P | ocEvent ().
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24.2.16 USBH_OS_ ResetEvent()

Description

Sets the state of the specified event object to non-signalled.

Prototype
voi d USBH_OS_Reset Event (USBH_OS_EVENT_OBJ * pEvent);
Parameters
Parameter Description
Event Pointer to an event object that was returned by USBH CS Al -
P | ocEvent ().
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24.2.17 USBH_OS_ WaitEvent()

Description

Wait for the specific event.

Prototype
voi d USBH_OS_Wai t Event (USBH_OS_EVENT_OBJ * pEvent);
Parameters
Parameter Description
Event Pointer to an event object that was returned by USBH CS Al -
P | ocEvent ().
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24.2.18 USBH_OS_ WaitEventTimed()

Description

Wait for the specific event within a given timeout.

Prototype
int USBH OS Wit Event Ti med( USBH_OS_EVENT_OBJ * pEvent,
u32 M 1 li Seconds);

Parameters

Parameter Description

Event Pointer to an event object that was returned by USBH CS Al -

P | ocEvent ().
M| 1i Seconds Timeout in milliseconds.

Return value

USBH OS_EVENT_SI GNALED Event was signaled.
USBH OS_EVENT_TI MEQUT Timeout occurred.
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Performance & resource usage

This chapter covers the performance and resource usage of emUSB-Host. It contains in-
formation about the memory requirements in typical systems which can be used to obtain
sufficient estimates for most target systems.
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25.1 Memory footprint

Memory footprint

emUSB-Host is designed to fit many kinds of embedded design requirements. Several fea-
tures can be excluded from a build to get a minimal system. The code size depend on the
API functions called by the application. The code was compiled for a Cortex-M4 CPU with
size optimization. Note that the values are only valid for an average configuration.

25.1.1 ROM usage

To save code memory, support for isochronous USB transfers in emUSB-Host can be dis-
abled via the compile time switch USBH SUPPORT | SO TRANSFER. Currently isochronous
transfers are required only to handle audio devices.

The following table shows the approximate ROM requirement of emUSB-Host (compiled
using the SEGGER compiler with size optimization):

Component ROM (iso disabled) ROM (iso enabled) Remark
USB core 6.4 KBytes
HUB Support 3.5 KBytes
CDC 5.0 KBytes
Vendor class 3.9 KBytes
CCID 5.3 KBytes
FT232 4.7 KBytes
HID Generic 5.5 KBytes
E'égrg"ouse Key- 6.6 KBytes
MSD 5.3 KBytes + sizeof(file system)
MTP 12.3 KBytes
Printer 4.8 KBytes
MIDI 4.9 KBytes
AUDIO 6.9 KBytes
LAN using ASIX 8.8 KBytes + sizeof(emNET)
LAN using CDC-ECM | 7.1 KBytes + sizeof(emNET)
LAN using RNDIS 7.5 KBytes + sizeof(emNET)
Driver EHCI 4.6 KBytes 6.5 KBytes
Driver OHCI 5.9 KBytes 7.3 KBytes
Driver STM32F4 FS | 4.2 KBytes 4.9 KBytes
Driver STM32F4 HS | 4.7 KBytes 5.4 KBytes
Driver STM32F7 HS | 4.8 KBytes 5.6 KBytes
Driver Kinetis FS 2.9 KBytes
g;("éjr Renesas 4.5 KBytes 5.1 KBytes
Driver LPC54xxx HS | 2.4 KBytes 3.3 KBytes
Driver LPC54xxx FS | 6.4 KBytes 7.6 KBytes
Driver MUSB 2.4 KBytes 2.8 KBytes
Driver SAMV70 2.8 KBytes

25.1.2 RAM usage

The following table shows the average RAM requirement of emUSB-Host. The actual RAM
usage may vary depending on the USB host controller used, the memory architecture of the
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target, the USB devices connected to emUSB-Host and the type of operations performed
with that devices.

Component RAM
emUSB-Host core incl. one driver 3.8 KByte
For each connected generic HID device 2.8 KByte
For each connected CDC ACM device 4.1 KByte
For each connected Vendor (BULK) device | 3.5 KByte
For each connected MSD device 2.3 KByte
For each connected Mouse 4.4 KByte
For each connected external HUB 1.9 KByte
For each connected LAN (ASIX) device 11.1 KByte
For each connected LAN (CDC-ECM) device | 18.1 KByte
For each connected LAN (RNDIS) device 13.5 KByte
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25.2 Performance

The following values have been tested using the CDC protocol. An emPower evaluation
board running emUSB-Device CDC class was connected to the host.

System with Synopsys (USB High-Speed) controller:

Description Speed
Send speed 34.9 MByte/sec
Receive speed 39.0 MByte/sec

System with EHCI (USB High-Speed) controller:

Description Speed
Send speed 30.9 MByte/sec
Receive speed 36.0 MByte/sec

System with OHCI (USB Full-Speed) controller:

Description Speed
Send speed 800 KByte/sec
Receive speed 800 KByte/sec
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Glossary
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Term Definition
BSP Board support package.
Central Processing Unit. The “brain” of a microcontroller; the part
CPU . : .
of a processor that carries out instructions.
DMA Direct Memory Access.
EOT End Of Transmission.
FIFO First-In, First-Out.
Interrupt Service Routine. The routine is called automatically by
ISR the processor when an interrupt is acknowledged. ISRs must pre-
serve the entire context of a task (all registers).
MCU Microcontroller unit.
MMU Memory managing unit

NULL packet

See ZLP.

Phase-locked loop, used for clock generation inside a microcon-

PLL troller.
RTOS Real-time Operating System.
Real-Time Transfer. Method to output information from the tar-
RTT get microcontroller as well as sending input to the application at
a very high speed without affecting the target’s real time behav-
ior.
The program section of an RTOS that selects the active task,
Scheduler based on which tasks are ready to run, their relative priorities,
and the scheduling system being used.
An area of memory with LIFO storage of parameters, automat-
ic variables, return addresses, and other information that needs
Stack o 4 . .
to be maintained across function calls. In multitasking systems,
each task normally has its own stack.
Superloo A program that runs in an infinite loop and uses no real-time ker-
P P nel. ISRs are used for real-time parts of the software.
A program running on a processor. A multitasking system allows
Task : .
multiple tasks to execute independently from one another.
Tick The OS timer interrupt. Usually equals 1 ms.
ZLP Zero-Length-Packet
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Chapter 27
FAQ

This chapter answers some frequently asked questions.
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: Which CPUs can I use emUSB-Host with?

It can be used with any CPU (or MPU) for which a C compiler exists. Of course, it will
work faster on 16/32-bit CPUs than on 8-bit CPUs.

> O

Do I need a real-time operating system (RTOS) to use the emUSB-Host stack?
Yes, an RTOS is required.

Is the emUSB-Host API thread-safe?

Not generally. Different devices or endpoints can be handled in different tasks without
restrictions. For example a task may read from one endpoint or device while another
task is writing to another endpoint or device. If accessing the same resource, the user
is responsible for locking API calls against each other.

zo zZo0

Q: emUSB-Host does not compile because of missing includes in the
USBH_MSD FS. ¢ file.

A: The USBH _MSD FS. c file is a file system layer for emUSB-Host’s MSD module. This layer

is written for the SEGGER file system emFile. If you do not have emFile you can use
this file as a sample to write a file system layer for your own file system.

Q: Devices connected directly to my Host work, but do not work when connected
through a hub.

A: Please check your USBH X Config function. In it you should call
USBH_Conf i gSuppor t Ext er nal Hubs( 1) to enable hub support. Also consider restrictions
listed in Host controller specifics on page 649.

Q: WhenIenable all logs via USBH Set LogFilter (Oxffffffff) my devices nolonger
enumerate.

A: Enabling too many log outputs can drastically influence the timing of the application up
to a point where it may no longer function. It is best practice to limit the number of
logs only to the ones you are interested in.
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