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Chapter 1 Before You Begin

1.1 About Freescale USB host and device stack OTG support

Universal Serial Bus (USB) is a serial bus protocol initially designed to connect external devices to a host
computer. The main role of the Host is to co-ordinate the connected devices and to manage all
communications in a USB bus. Due to the increase of the number of USB components with different
capabilities and functionalities, the current trend is to extend the possibility to connect and use devices
directly, without PC intervention. Typical applications are: a photo camera that can be connected directly
to a printer, audio devices (such as an MP3 player) that can search and play music titles directly from a
mass storage device attached to it, a digital photo camera that can store pictures, or movies directly onto a
mass storage device, and so on. This role is accomplished by an extension to the USB stack called
On-The-Go (OTG).

OTG accomplishes two major functions:

» It swaps the host role between the two devices connected using an OTG proprietary protocol called
Host Negotiation Protocol (HNP).

* Inan OTG connection, one of the devices called Device A is responsible for providing voltage on
the VBUS line. Typically the bus voltage provided is not continuous—thus allowing it to conserve
power. The device supplied on the bus, known as Device B, can require the provider Device A to
power up the USB bus using a special protocol named Session Request Protocol (SRP).

1.2 About this book

This book describes the Freescale USB Stack OTG additional architecture. Table 1-1 shows the summary
of chapters included in this book.

Table 1-1. USBOTGUG summary

Chapter Title Description
Before You Begin This chapter provides the prerequisites of reading this book.
Getting Familiar This chapter provides information about the Freescale USB Stack packet, added

with OTG software suite.

OTG Architecture This chapter discusses the architecture design of the complete USB stacks with
OTG software extensions.

Working with software This chapter provides the steps for building and running the applications.

Human Interface Device (HID) Demo | This chapter provides the setup and running of the HID demo for CFV1 processors.

Mass Storage Device (MSD) Demo | This chapter provides the setup and running of the MSD demo for CFV1 processors.

USBOTG Users Guide, Rev. 2
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Before You Begin

1.3 Reference material

Use this book in conjunction with the following documents:
» Freescale USB Stack OTG API Reference Manual (document USBOTGAPIRM)

* Freescale USB Stack Host User Guide (document USBHOSTUG)
* Freescale USB Stack Device User Guide (document USBUGQG)

» USB Host and Device Stack code sources

 USB OTG source code

» Datasheet of the MAXIM MAX3353 charge pump circuit

» Datasheet of the SMSC USB3300 Hi-Speed USB PHY with ULPI Low Pin Interface circuit

For a better understanding of the USB and OTG mechanism, please refer to the following documents:

» USB Specification Revision 2.0
 USB On-The-Go and Embedded Host Revision 2.0

1.4  Acronyms and abbreviations

API Application Programming Interface
CFV1 Cold Fire v1
CFv2 Cold Fire v2
CFV4 Cold Fire v4
HID Human Interface Device
HNP Host Negotiation Protocol
MSD Mass Storage Device
oTG On-The-Go
SRP Session Request Protocol
SM State Machine
SEO Single Ended Zero
uSB Universal Serial Bus

1.5 Important terms

Table 1-2 shows the terms used throughout the book.

Table 1-2. Important terms

Term

Description

(mini-A)

Device A An OTG device capable to supply the bus; it is also identified by the type of plug connector inserted

Device B An OTG device which is not capable to supply the bus (being supplied by the opposite device).

Session Delimits a period on time in which the voltage on the bus is present.

USBOTG Users Guide, Rev. 2
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Before You Begin

Table 1-2. Important terms (continued)

Term Description

Mini A Type of connector (either plug or receptacle) containing five pins (VBUS, GND, DATA+, DATA-, ID) where
the ID pin is bounded to the GND.

Mini B Type of connector (either plug or receptacle) containing five pins (VBUS, GND, DATA+, DATA-, ID) where
the ID pin is bounded to the VBUS.

Single Ended | The situation where the data lines (D+ and D-) are low for a time duration of two msec.
Zero

USBOTG Users Guide, Rev. 2
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Chapter 2 Getting Familiar

2.1 Introduction

Freescale Semiconductor provides the USB Host and Device Stacks OTG software support for
manipulation of these stacks (loading and unloading) according to the bus configuration or user application
requirements, demo applications are also provided. The OTG functionality implies VBUS detection and
charge pump capabilities, which are supported provided that the MAX3353 charge pump circuit is
available on the board, connected to the microcontroller, for running the full speed OTG support. For High
speed USB support the functions above are provided by an USB3300 ULPI transceiver. Any USB Stack
consists of a set of low level driver code, the commonly used class drivers, and some typical applications
specific to the provided class. The intention of this document is to accommodate the firmware developers
or any potential software users to get an inside understanding of the available stacks, including the OTG
functionality mechanism in order to be able to build your own applications with USB and OTG software
support.

2.2 Software suite

The software suite comprises the USB low level drivers for the CFV1 family, generic class drivers, OTG
drivers, and several applications. The USB Host and Device Stacks and Classes including OTG software
support are generic, so that they can be easily ported to other core processors such as Kinetis, HCS08,
CFV2, and CFV4 which are included in any OTG-capable platform boards.

2.3 Directory structure

The software suite has a standard directory structure. One can extend it easily to accommodate more
applications, classes, and low level drivers.

The following figure shows the USB directory structure that also contains the OTG functionality.
NOTE

Figure 2-1 is provided as a reference and may not represent the latest
version. For an up-to-date version, use the latest source code from the
Freescale website.

USBOTG Users Guide, Rev. 2
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Figure 2-1. USB and OTG directory structure
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Chapter 3 On-The-Go (OTG) Architecture

3.1 Architecture overview

The purpose of this chapter is to provide an abstraction of the dual full and low speed USB-OTG capable
hardware controller. Figure 3-1 shows a complete USB and OTG architecture and the interconnection
between different modules—the dotted line shows the limit of the OTG software extension.
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Figure 3-1. USB-OTG Software suite

The remainder of the document describes only the OTG part of the complete Freescale USB-OTG
software suite.

USBOTG Users Guide, Rev. 2
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On-The-Go (OTG) Architecture

NOTE

For more information about the host stack structure and functionality or
about the demo application for the different USB classes, please refer to the
Freescale USB Stack with PHDC Host User Guide (document
USBHOSTUG). For information related to Device Stack structure and
specific applications, please refer to the Freescale USB Stack with PHDC
Device User Guide (document USBUG).

3.2 OTG components overview

3.2.1 OTG application

The OTG application is responsible for initialization of the OTG environment (variables, and hardware
support), registering of the application callback function, processing of the incoming event notifications
from the bottom layer (typically in the application callback function), running the OTG task, handling the
host or device application tasks according to user requirements, and the USB bus context. For each
supported class, a generic demo application has been developed to show the basic functionality based on
the interaction between two OTG-capable boards.

3.2.2 OTG APl component

The OTG API component contains a set of functions available to the user application. These include OTG
initialization and registering the application callback. The interaction with the application layer is also
done by means of several commands such as a session request, bus request or release, supply, or drop the
bus voltage. These commands are collected and forwarded downward to the OTG state machine controller
layer to be processed. Any change in the state machine is notified to the application via a set of events.

The table below lists the specific functions included in this level:

Table 3-1. Functions

Function Description

_usb_otg_init() Initialize the OTG variable structure and hardware support

_usb_otg_register_callback() |Register the function callback used by the application for any event
received from the OTG software support

_usb_session_request() Inform the OTG software that the application wishes to initiate a
SRP; the OTG device must always be in device-B and the bus must
not be supplied.

_usb_bus_request() Inform the OTG software support that the application wishes to take
the bus to become host, as part of the HNP. This function must be
called only for a B-device.

_usb_otg_task() This function is responsible for monitoring any change in the USB
bus to update the state machine.

_usb_otg_set_a_bus_drop() | This function informs the bottom layer that the application wishes to
supply or drop the voltage on the VBUS line.

USBOTG Users Guide, Rev. 2
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On-The-Go (OTG) Architecture

Table 3-1. Functions (continued)

Function Description

_usb_set_a_bus_req() As part of the HNP protocol, an A-device being in the peripheral
state can initiate a bus request to become host.

_usb_set_a_clear_err() This function is called by the application when an overvoltage on
the bus condition occurs and the device is expected to be in type A.

3.2.3 OTG state machine controller

The OTG State Machine Controller implements the state machine scheme, according to the USB OTG and
EH Rev. 2.0 specification. The OTG specification defines two device types identified by the type of plug
connector inserted:

* Device A—A mini-A plug is connected into its mini-AB receptacle and is capable of bus voltage
driving
*  Device B—A mini-B plug connected into its mini-AB receptacle and supplied by the bus
The Device-A is characterized by eight states enumerated below:
* a_idle—The device is maintaining both the VBUS at low and the data lines in SE0

* a_wait vrise—The device has started the power regulation responsible for bus supplying and waits
for the high level to settle

* a wait_bcon—As long as the voltage is settled, the device is waiting for the B-device to connect
on the USB bus

* a_host—Device is in the host state and is able for a bus reset, enumeration, and managing the
communication on the bus

* a suspend—As part of the HNP protocol the A-device is finishing the current communication,
going through suspend where it is waiting for the B-device to connect as a host.

* a_peripheral—The HNP protocol communication is finished by putting the device in peripheral
state; the device in this case is at the disposal of the B-device which is the host.

* a_wait vfall—The device is turning off the bus voltage and is waiting for the VBUS to become low

* a vbus err—The device passes to this state when an overcurrent condition occurs on the VBUS
line

USBOTG Users Guide, Rev. 2
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On-The-Go (OTG) Architecture

Device-B is defined by five states:
* b _idle—This state is characterized by the absence of the voltage combined with no bus activity
* b srp_init—The device is going to request the start of a session
* b peripheral—The device is in peripheral mode
* b _host—The device is acting as a host

NOTE

OTG State Machine layer is responsible to load and unload the necessary
host and peripheral stack when the appropriate state occurs.

3.2.4 OTG interrupt controller

The main role of the interrupt controller is to inform the state machine controller about any change in the
bus signaling (rising or falling of the VBUS, data lines behavior), connecting or disconnecting of the
device, respectively establishing the type of the device depending on the connector plug inserted. Any such
event from the USB system is signaled to the State Machine Controller via an interrupt to the processor.

USBOTG Users Guide, Rev. 2

9 Freescale Semiconductor



Appendix A Working with the Software

A.1 Introduction
This chapter gives you insight on how to use the Freescale USB Stack software. The following sections
are described in this chapter:

* Preparing the setup

* Building the application

* Running the application

Knowledge of CodeWarrior IDE will be helpful to understand this section. While reading this chapter,
practice the steps mentioned.

To take you through this chapter, the HID mouse application for the MC9S08JM60 is used as an example.
For preparing the setup, building the application, and running the application the following devices—
Kinetis, HC(S)08, ColdFire v1, and ColdFire V2—are used as an example.

A.11 Preparing the setup

A1.11 Software setup

1. Double-click the Freescale USB_Stack v[current version].exe installer executable file.

2. The Freescale USB Stack Setup window appears. The following example shows the demonstration
for USB Stack installation. You can follow the same instructions for new versions.

Example:
1. Click on the Next button to continue with Freescale USB Stack Setup installation.

USBOTG Users Guide, Rev. 2
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Working with the Software

-
_ Freescale USB Stack v3.2.0 Setup B

Welcome to the Freescale USB
Stack v3.2.0 Setup Wizard

This wizard wil guide you through the installation of
Freescale USE Stack w3.2.0.

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue,

Figure A-1. Freescale USB Stack setup wizard

2. In Figure A-2, click on the I Agree button to accept the license agreement.

r

License Agreement
Flease review the license terms before installing Freescale USE Stack v3.2.0.

&
L)

L")
s

Press Page Down to see the rest of the agreement.

IMPORTANT. Read the following Freescale Software License Agreement ("Agreement”)  »
completely. By selecting the “T Accept” button at the end of this page, you indicate that
you accept the terms of this Agreement and you also admowledge that you have the
authority, on behalf of your company, to bind your company to such terms. You may

then download or install the file.

FREESCALE EMD-USER. SOFTWARE LICEMSE AGREEMENT
This is a license agreement between you {either as an individual or as an authorized

representative acting on behalf of your employer) and Freescale Semiconductor, Inc.
(“Freescahj:'jl._ It concerns your rights to use the su:uftwarf: p]'pui;!ed_b: youin b.inar\,r or -

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Freescale USE Stack v3.2.0.

[ < Back ” I Agree ] [ Cancel ]

Figure A-2. Freescale USB Stack setup license agreement

3. In Figure A-3, select USB low level stack and other class components to install and click on the
Next button.

USBOTG Users Guide, Rev. 2

Freescale Semiconductor 11




) 4

Working with the Software

_* Freescale USB Stack v3.2.0 Setu Lo
-

Choose Components -, |
Choose which features of Freescale USE Stack w3, 2.0 you want to install. : -

Chedk the compaonents you want to install and unchedk the components you don't want to
install, Click Mext to continue,

. T Description
Select components to install: =W |cE Device
Sl USE Device it Position Your mouse

-] USB Low Leve Over & component to

- [W] PHDC - Multi 5 see its description,

-[#] PHDC - Weigh

HID Mouse

-[+] HID Keyboard

~[+] CDC - Virtual ¢

-[#] Mass Storage L
1 . " - o

4 1 3

Space required: 53.6MB

| <Back || mext> | [ cancel

Figure A-3. Freescale USB Stack components

4. InFigure A-4, select the location of the folder where you require to install the Freescale USB Stack
software and click on the Install button.

USBOTG Users Guide, Rev. 2
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Working with the Software

- ™

Choose Install Location -,
Choose the folder in which to install Freescale USE Stack w3.2.0. : -

Setup will install Freescale USB Stack v3.2.0 in the following folder. To install in a different
folder, dick Browse and select another folder. Click Install to start the installation.

Destination Folder

:\Program Files\Freescale USB Stack v3.2.0]

Space required: 58.6MB
Space available: 145.8GB

Figure A-4. Freescale USB Stack installation folder location

5. Click on the Finish button to successfully complete the Freescale USB Stack Setup Wizard.

(b sz S

Completing the Freescale USB
Stack v3.2.0 Setup Wizard

Freescale USB Stack v3. 2.0 has been installed on your
computer.

Click Finish to close this wizard,

Figure A-5. Freescale USB Stack installation finish

USBOTG Users Guide, Rev. 2
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Working with the Software

A1.1.2 Hardware setup

Setup the connection as shown in Figure A-6. A more detailed explanation about the connection and
components functionality included here is shown in the HID demo application section.

Host System Host System
displaying log running CodeWarrior

-

Legend

COM connections
—— USB-OTG connection
USB for Powered CodeWarrior

Figure A-6. A typical USB OTG Demo Application Hardware setup

Each board must be previously prepared to work in an OTG environment by making several jumper
settings. Figure A-7 shows the location of each header mentioned below for an easy identification. The
jumper position does not reflect the statements below:

» The VBSEL jumper must be connected on the P position (1-2). Therefore the supply voltage of the
VBUS line is controlled by OTG, not by the default regulator.

» All four jumpers on the OTG_EN header (PTC7, PTB4, PTH1, PTHO) must be connected, this
implies the full functionality of the OTG controller IC onto the board.

» Ensure that no jumper is connected on the HOST EN header; also no jumper should be connected
on the DNPD, DPPD (the external pull-down resistors used to define a host controller should be
invalidated).

* Ensure that no jumper is connected to the USPD header, (the external pull-up resistor to define the
peripheral mode and also the USB speed is invalidated)

USBOTG Users Guide, Rev. 2
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Working with the Software

ONPD, DPPD

HOST_EN

Figure A-7. OTG related JM128evb board jumpers

A.1.2 Building the application with CodeWarrior 6

For information on how to build the demo application consult the Freescale USB Stack with PHDC Host
User Guide (document: USBHOSTUG) or the Freescale USB Stack with PHDC Device User Guide
(document: USBUG).

A.1.3  Running the application with CodeWarrior 6

For information on how to run the demo application consult Freescale USB Stack with PHDC Host User
Guide (document: USBHOSTUG) or Freescale USB Stack with PHDC Device User Guide (document:
USBUG)

USBOTG Users Guide, Rev. 2
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Working with the Software

A.2 Setup HyperTerminal Log

To ensure that the application runs correctly as well as to send any OTG commands (that is, bus request,
session request, drop the bus), the HyperTerminal application is used to send and get events to and from
the devices connected. These following steps are used to configure the HyperTerminal application for one
board and repeat the same steps to get the second board configured and ready-to-use.

1. Open the Windows HyperTerminal application by clicking the icon in Start\All
Programs\Accessories\Communications path.

= 3
fﬁ ACCessories » @ Arccessibility Pi l|
[T Startup WG Communications {7 HyperTerminal 3
@ Interrnet Explorer @ Entertainment + a HyperTerminal

Figure A-8. Launch HyperTerminal applicatior_1

2. The HyperTerminal window is depicted in Figure A-9. You can specify a name of the current
communication settings for further re-open actions.

Connection Description ﬂﬂ

Enter a name and choose an ican far the connechion;

W ET
|L|SB_EITG_HID_DEMEI_£‘«F'F'

|zan:

| [k I Cancel |

Figure A-9. HyperTerminal GUI

USBOTG Users Guide, Rev. 2
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3. Select the COM port, Figure A-10, it appears in the list as an emulated serial port.

21

& USE_OTG_HID_DEMO_AFPP

Enter detailz for the phone number that you want to dial:

Country/region: IFh:-mania (0] LI

Airea code: IDD#D

Phone number: |

Connect using. | EETEEN ~

k. I Cancel I

Figure A-10. Connect using COM1

4. Figure A-11 explains the configuration of COM1 properties—the communication baud rate to
115200, data length to 8, no parity, one stop bit, and hardware flow control. Then click OK to
complete the HyperTerminal configuration.

21

Port Settings |

Bits per second: [ 115200

Kl

Data bits: |8 =]
Parity: |I'~Ime :_l
Stop bits: ]‘] :l

——

Restore Defauits |

[ ok ] cance | Ao |

Figure A-11. Communication settings

5. HyperTerminal is now configured and is shown in Figure A-12.

USBOTG Users Guide, Rev. 2
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#gUSB_OTG_HID_DEMO_APP - HyperTerminal -10] x|
File Edit Wiew Call Transfer Help
Dlﬁ:l @lgl =0 |

I]
Connected 0:00:05 Auto detect |Autodetect |SCROLL |CP.PS |NL|M |Capture |Printech0 4

Figure A-12. HyperTerminal configured

6. After the initialization phase, press p to check the menu available. The user menu is context
sensitive (depending on the device and state available at the moment only the specific commands
are shown). Table below lists the user menu commands

Corlr(nzyand Short Description State Availability
1 B Force HNP enable ON All B-device states
2 B Force HNP enable OFF All B-device states
3 B Bus request (HNP start) b_peripheral
4 B Bus release b_host
5 B Session request (SRP start) |b_idle
6 A Bus request (HNP start) a_peripheral
7 A Bus release a_host
8 A Set Bus Drop TRUE (session |a_host, a_peripheral
end)
9 A Set Bus Drop FALSE a_idle
a A Clear Error a_vbus_err
p Print menu All device’s type and states

USBOTG Users Guide, Rev. 2
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Working with the Software

A.3 Uninstall the Freescale USB Stack with PHDC OTG Support

1. From your computer click, Start > Settings > Control Panel > Add or Remove ProgramsFrom the
Add or Remove Program window select the Freescale USB Stack with OTG support then click
Change/Remove

2. Click Yes on the uninstall message window

3. A message box appears. Click OK to complete the uninstall procedure.
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Appendix B Human Interface Device (HID) Demo

B.1  Setting up the demo

Host System Host System
displaying log running CodeWarrior

=1l

Legend

COM connections
—— USB-OTG connection
TUSB for Powered CodeWarrior

Figure B-1. HID Demo setup

Figure B-1 shows a typical connection for the HID demo application. The board type involved for this
project is the EVB51JM 128 evaluation board. The two boards are connected via the USB-OTG cable (this
cable on one side has a Mini A plug and the other side has a Mini B plug). The same application is
downloaded onto the flash of the controllers of both boards (via USB for Powered cable) from the Host
System running Code Warrior.

The application functionality can be monitored through a serial terminal (such as the Windows
HyperTerminal application) for each board. By using the terminal, the user can also send commands
according to the displayed menu. The serial port used by each board to communicate with the PC is COM1
(the connector closer to USB-BDM layout area).

Although Figure B-1 displays two separate computers with a specific role, only one computer with both
Freescale CodeWarrior IDE and two HyperTerminal windows running can be used. A typical
configuration requires two COM ports and two USB ports—the actual PC configuration shows only one
physical COM port, therefore the second can be easily emulated via a USB port.
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Human Interface Device (HID) Demo

B.2 Running the demo

For the HID class, the keyboard application is located in the OTG\examples\hid\keyboard path. Perform
the following steps to run the demo application:

1. Open the project and load the images on the flash of each board controller.

2. Open a terminal for each board. With the USB-OTG cable disconnected, each terminal shows the
same message indicating that the default state after initialization is B-idle. Figure B-2 shows the
terminal after initialization, the B-device is requesting the session by issuing an SRP pulse.

“gUSB_DOTG_HID_DEMO_APP - HyperTerminal — | Ellﬂ

File Edit WYew Cal Transfer Help

Initialization passed. Plug-in HID device to USB port
Press P to print the menu:

>B: 0TG state change to B idle

>B: 0TG is ready to initialize SRP

>B: 0TG has initialized SRP

>B: OTG SRP failed to get a response from the Host
>B: 0TG is ready to initialize SRP

Sl

Connected 000113 Auto detect |115200 8-h-1 |SCROLL |CRPS |NL|M |Capture |Print echo

Figure B-2. OTG HID Demo App—After initialization

USBOTG Users Guide, Rev. 2

Freescale Semiconductor 21



Human Interface Device (HID) Demo

3. Connect the USB-OTG cable. On the Mini A plug side, the device passes through the a_idle,
a_wait_vrise,and a_wait_bcon states and becomes the host as a_host state, as shown in Figure B-3.
In the Host state, the Device A is automatically loading the host stack and is starting to enumerate
the B-device.

& USE_DTG_HID_DEMO_AFF - HyperTerminas B Inlﬁl

Fle Edt Wew Cal Trarsfer Help

D|=| =]3] olzs| =

Initialization passed. Plug-in HID device to USE port.
Press P to print the menu:

*B: O0TG state change to B idle.

*B: 016G is ready to initialize SRP.

*B: 0IG has initialized SRP.

*B: OTG SRP failed to get a response from the Host.
»B: OTG is ready to initialize SRP

»*H: OTG state change to A_IDLE

*H: DTG state change to FI_HFIIT YRISE.

*A: 076G state change to A_WAIT_BCON.

5B HID Kevboard Demo
Haiting for USE Kepboard to be attached. ..

*A: 076G state change to OTG_A_HOST.
*A: USE host stack initialized.

----- Attach Event -----
State = @ Class = 3 SubClass = 1 Protocol = 1

————— Interfaced Event ----—- :
Kevboard device interfaced, setting protocol. ..
Kevhoard device ready, try to press the kevhoard

4

[Conrected 0:15:52 sdeet  [I8008H1  [SOUAL | [CAFS (UM [Capkiee | [Frik echo 7
Figure B-3. OTG HID Demo App—Device-A Host
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Human Interface Device (HID) Demo

4. On the B-device side, the peripheral stack is loaded, as shown in Figure B-4. At this moment, the
B-device is used to emulate a keyboard—the push buttons located on the board corresponds to
several keyboard keys. As for example: PTG1 > Page Down, PTG2 > Space, PTG3 > Print Screen

“gUsB_OTG_HID_DEMO_APP - HyperTerminal o | Ellil
File Edit ¥ew Call Transfer Help

O|=| (8| o[s|

Initialization passed. Plug-in HID dewice to USB port
Press P to print the menu:

>B: 0TG state change to B idle

>B: 0TG is ready to initialize SRP

>B: 0TG has initialized SRP

>B: 0TG SRP failed to get a response from the Host
>B: 0TG is ready to initialize SRP

>B: 0TG state change to B peripheral.

>B: USB peripheral stack initialized._

Connected 0:03:09 |P.ut0 detect |115200 G-M-1 |SCROLL |CP.PS |NUM |Capture |Print echo

Figure B-4. OTG HID Demo App—Device-B Peripheral

N
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Human Interface Device (HID) Demo

5. To change the Host role (to initiate a HNP request), on the terminal attached to the B-device (the
device that has attached the Mini B plug connector and is at the moment in a peripheral state) press
the 3 key. After role changing the result is shown Figure B-5

g
Dl =|5| 0lH| @)
=]

*B: OTG 1s ready to inmitialize SRP.

*B: 076G has initialized SRP.

*B: OTG SRP failed to get a response from the Host.

*B: 0TG is ready to initialize SRP

*B: 076G is ready te initialize SRP.

*B: 0TG state change to B peripheral.

*B: USB peripheral stack initialized. 3

Bus request

*B: 016G is ready to initialize HHP. Press SH1 to request the hus.
*B: 016G has initialized the HNP to request the bus from Host.

USE HID Kevboard Demo
Haiting for USB Kevboard to be attached...

*B: O0TG is in the Host state.
*B: USB host stack initialized.

----- Attach Event —-———-
State = @ Class = 3 SubClass =1 Protocol = 1

----- Interfaced Event —-—-——- )
Keyboard device interfaced. setting protocel...
Kevboard device ready. trv to press the keyboard

P 1

00301 akodetect  [1IS200BN-1  [SCROLL  [CAPS  [MUM  [Capiure  [Prrk echo
Figure B-5. OTG HID Demo App—HNP request
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Human Interface Device (HID) Demo

6. The session request (SRP pulse) can be initiated by the B-device when there is no voltage on the

bus (this corresponds to idle state on both devices). The key initiation is 5.

eUsE_OTG_HID_DEMO_APP - Hyper Terminal

(=
Flo Edt Vw Col Transler Heb
D|@| 5|3] 05| @
B

Waiting for USE Kevboard to be attached...

*B: OTG is in the Host state.
*B: USE host stack initialized.

----- Attach Event -----
State = @ Class = 3 3SubClass = 1 Protocel = 1

----- Interfaced Event -----
Keyboard device interfaced, setting protocel...
Kevboard device ready, try to press the kevboard

----- Detach Event -----

State = 8 Class = 3 SubClass = 1 Protocel = 1
Going to idle state

»B: OTG state change to B peripheral.
>B: USB peripheral stack initialized.
*B: OTG state chanpe to B idle.

*B: OTG is ready to initialize SRP. 5
SRP request

*B: 0TG has initialized SRP.

»B: OTG state change to B peripheral.
»B: USE peripheral stack initialized. _

Connecked 1044 tadetet  [limx0anl  [SR0L [Caps M [Coptee  [Prink eche

P £

Figure B-6. OTG HID Demo App—SRP Init
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Appendix C Mass Storage Device (MSD) Demo

C.1  Setting up the demo

Setup the system as described in the Appendix B, “Human Interface Device (HID) Demo”.

C.2 Running the demo

To run this demo perform the following steps.

1. Open the MSD demo project and load the image to each board. The relative path of the application
1s \OTG\example\msd

2. Start running the demo on each board with the USB-OTG cable unplugged. The HyperTerminal
displays a message similar to the HID demo application initialization.

#gUSB_DTG_MSD_DEMO_APP - HyperTerminal =10l x|
Fil= Edit Wiew Cal Transfer Help
01z] 515 o)
4
Initialization passed. Plug-in M50 device to USB port
Press P to print the menu:
>B: 0TG state change to B idle
>B: 076G is ready to initialize SRP
>B: OTG has initialized $SRP
>B: OTG SRP failed to get a response from the Host
>B: 016G is ready to initialize SRP
=
|Connected 0:00:33 lutodetect 115200801 [SCROLL  [CAPS oM [Cepture  [Frint echo Y

Figure C-1. OTG MSD Demo App—After initialization
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Mass Storage Device (MSD) Demo

3. The user commands are the same as for the HID demo application. The log for the MSD demo
application when it is running as host is shown in Figure C-2—the host starts the specific MSD

commands.
& LsE IIrI:-_"l\.I_F_lﬁlHI_I_.ﬂ.F" - |'|rpcr|t'rrl'un-l. ‘lmil
e E& View <l Trarsfor G
Ol=| 5|3 05| &
B
Initialization passed. Plug-in MSD device to USE port.
Press PP to print the menu:
»B: DTG state change to B idle.
*B: OTG 1= ready to initialize SRP.
*B: OTG has initialized SRP.
:B: DTG SRP failed to get a response from the Host,
*B: 016 is ready to initialize
*A: 016G state change to A_TDLE.
*A: OTG state change to A_WALT_VRISE.
*A: 016 state change to A_WATT_BCON.
USB MSD Command test
Waiting for USE mass storage to be attached...
*A: OTG state change to OTG_A_HOST.
*A: USE host stack initialized.
Mass Storage Device Attached
s==sss=s=====START OF A MEW 5E35IOH==================
Testing: GET MAX LUN Command. . ...........DK
Testing: TEST UNIT READY Command . SRS ||
Testing: REQUEST SENSE Command.................. 0K
Testing: INQUIRY Command.. SRR
Testing: REQUEST SEHSE ey A e ] 4
Testing: READ FORMAT CAPACITIES Command...Unsupported (bStatus=0x1)
Testing: REQUEST SENSE Cuuuand...”hsupﬁurted (bStatus=Mx-T7)
Testing: READ CAPACITY Command. . Unsupported (bStatus=0x-7)
Testing: REQUEST SENSE Command. . . Unsupported (bStatus=0x-7)
Testing: READ(18) Command...Unsupported (bStatus=0x-7)
Testing: MODE SENSE Command. .  Unsupported [(bStatus=0x=-T)
Testing: PREVENT-ALLOW MEDIUM REMOVAL Command. .. Unsupported (bStatus=0x-T)
Testing: REQUEST SENSE Command. . Unsupported (bStatus=0x-7)
Testing: VERIFY Command...Unsupported (bStatus=0x-7)
Testing: WRITE{1Q) Command...Unsupported (bStatus=0x-7)
Testing: REQUEST SENSE Command. . Unsupported (bStatus=0x-T)
Testing: START-STOP UNIT Command...Unsupported (bStatus=@x-7)
Test done?
{Corrmchedd 0:58:46 Mtodetect [LIS2008M1 [SROL[CFS e [Cepture  [Frint echo 4
Figure C-2. OTG MSD Demo App—Host test suite
NOTE

Due to the fact that the device working in peripheral mode has limited
capabilities, some host initiated tests are not supported as seen in the
previous image.
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