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1 Overview

1.1 Introduction

This document describes Direct USB, the tool for download or upgrade firmware through USB. The user guide
includes the step-by-step installation, the “getting started” lesson and the detailed description of all functions of

Direct USB.
After reading the user guide you will know how to:

» Install Direct USB on Windows platform.
* Using Direct USB to download or upgrade firmware.

1.2 System Requirements

To install and use Direct USB, you should have following hardware system and equipment:

. One Pentium-4 PC/Notebook running Windows 2000/NT/XP with USB port

. One A2 development board with a switch on it to select USB boot or FLASH boot mode.
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2 Installation

2.1 Installing Direct USB

Before installing Direct USB, please make sure the Ambarella device was disconnected.

To install the Direct USB, please run the DirectUSB-X.X.X-Setup.exe program where X.X.X represents the
version number and follow the instructions of the SETUP Wizard.

When the Wizard completes successfully, you should have Direct USB tool and USB driver installed at your
install location (Default to C: \Program Files\Ambarella\DirectUSB\).

The following shows the detailed steps:

1.  Select the installer language.

Installer L anguage E|
C.'..., Please select a language.
9

Ergisn  [3

[ 8] 4 l [ Cancel ]

2. Accept the “License Agreement”. (click “| Agree”)

© Ambarella Direct USB Setup

Licenze Agreement

Please review the license kerms before installing Ambarela Direct 1JSE, (;J

Press Page Down to see the rest of the agreement,

Copyright © 2002-2007 Joost Yerburg S

This software is provided 'as-is', without any express or implied warranty, In no event
will the authors be held liable For any damages arising from the use of this software,

Permission is granted ko anwone bo use this software For any purpose, including

commetrcial applications, and to alter it and redistribute it freely, subject to the Following
restrickions:

1. The origin of this software must not be misrepresented; vou musk not claim that vou
wrate the original software, _ _ o . _ v

IF wou accept the terms of the agreement, click T Agree ko conkinue. You musk accept the
agreement to install Ambarella Direct ISE.

1 Agree ] [ Cancel
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3.

4.

Select the component to be installed. (click “Next”)

& Ambarella Direct USB Setup [Z”E|E|

Chooze Components -
(a_;'

Chaose which Features of Ambarela Direct U6 wou want ko install,

Check the components wou want to install and uncheck the components wou don't want ko
install. Click Mext to continue.

Select components to install: ormal S

Space required; 496,0KE

[ < Back ” Mext = ] [ Cancel

Choose the install location (click “Install”)

& Ambarella Direct USB Setup g|§|@

Choose Install Location -
Choose the Folder in which to install Ambarella Direct ISE, (,_

Setup will install Ambarella Direct USE in the Following Folder. To install in a different Folder,
click Browse and select another Folder, Click Install bo skart the installation.

Destination Folder

111Program FilesiambarelatDirectUISE | Browse, ..

Space required: 496, 0KE
Space available; 52,8GE

< Back ” Inskall ] [ Cancel
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5. During the installation, system will prompt you whether install Ambarella drivers. (click “Continue
Anyway”)

.;:Illd'd" H 5 [ u-

Instally . -
Plea :Sufmrare Installation (;7

] ': The zoftware you are instaling has not passed Windows Logo
Install & testing ta verfy itz compatibility with \Windows #P. [Tel me why

1T thiz testing is important. |
Sh Continuing your installation of thiz software may impair

or destabilize the correct operation of your zystem
either immediately or in the future. Microsoft strongly
recommends that pou stop thiz installation now and
contact the software vendor for software that has
paszed Windows Logo testing.

Contine Anywan l I STOF Inzstallation

< Back Close Cancel

6. Installation finished. (click “Close”)

© Ambarella Direct USB Setup

Installation Complete (

Setup was completed successfully,

Completed

[----------------------------------------I-I-I-I-I-I-I-Iq

Show details

< Back Cancel
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2.2 Installing USB Driver

To Install the USB driver for Direct USB, please follow the steps below:

1. Power off the A2 board and unplug the USB cable.
2. Configure or switch A2 to “USB Boot” mode then power on.

3. Plug the USB cable. System should show a 'Found New Device' message with the 'Hardware Wizard'

launched and ask for searching software on Windows Update. (select “No, not this time” and then click
“Next”)

Found Mew Hardware Wizard

Welcome 1o the Found New
Hardware Wizard

Windows will zearch far current and updated software by
loaking an your computer, on the hardware inztallation CO, or an
the ‘Windows Update Web site [with pour permizsion).

Fead our privacy policy

Can windows connect towWindows Update to search for
zoftware?

() ez, this ime anly
(''es, now and every ime | connect a device

®

Click Mest to continue,

Mewt = ][ Cancel
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4.  System will prompt you how to install driver. (select “Install the software automatically” and click
“Next”).

Found Mew Hardware Wizard

Thiz wizard helps pou ingtall zoftware for:

Ambarella 41 Evaluation Board

\'j If your hardware came with an installation CD
~ii= or floppy dizk. insert it now.

“What do you want the wizard to do?

{?:'Elnstall the software automatically [Fecommendedk

() Install from a list or specific location [Advanced]

Click Mest to continug.

< Back ” Mewt = ][ Cancel

5. System then search for proper software and prompt you whether to install it (choose “Continue

Anyway”)

o

Hardware Installation

L E The zoftware you are inztalling far this hardware:
L
G%D Ambarela 47 Evaluation Board

haz not pazzed ‘Windows Logo testing bo venfy itz compatibili
with "Windows P, [Tell me why this testing is impaortant. ]

Continuing your ingtallation of thiz software may impair
or destabilize the comrect operation of your spstem
either immediately or in the future. Microsoft ztrongly
recommends that you stop this inztallation now and
contact the hardware vendor for zoftware that has
pazsed Windows Logo testing.

Continue Snyway ] [ STOP Installation

Pleaze wait while the wizard inztalls the software. .. ::t?
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6. The wizard finished the installation of the USB driver. You should see the device 'Ambarella A1
Evaluation Board' listed in the Device Manager.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard hasz finished installing the software far:

% Ambarella A1 Evaluation Board

Click Finizh to cloge the wizard.

Finigh

User Guide: Direct USB 10 of 15

Ambarella Proprietary and Confidential



User Guide: Direct USB

3 Getting started with Direct USB

This chapter describes each components of Direct USB.
3.1 Layout of Direct USB

The layout of Direct USB can be simply divided into four parts named Control, Configuration, Parameters and
Status.

BY Direct USB E5&

Config Configuration

Board: [aZbub ~| Freq |216 MHz ~ [ Change Freq

DRAM ]Download | Memnary | Upload |

sRCH: [z mopE: [pwoooole4z Dl [oeooododzs
PLL: [oxo0029c0a TIML: [me2cSbsdbe DLy focooodiers
cFG: [ox10000009  qovg; [ox0000000s  puz: [oxoooooooo
ExT: REF: DLL3:

Device | | ‘

Parameters

Status: ldle Time: 00:00  Level: [ERROR =) Clear

Set message level: 1

Doy hiload

[osied
Hemary Test |
|

Mermiory Test

pload

Control

Status

3.2 Control Part

The Control part is responsible for executing specific task. It contains four buttons now.
® Connect: To connect Direct USB with Ambarella device. If you got a message as “AMBA device not found!”,
it means the connection between device and host was failed. Otherwise, you'll have “AMBA device found!”.
® Download: Designed for downloading firmware image including boot loader, firmware programming image
and kernel images.
® Memory Test: Executing memory testing procedure on Ambarella device.
® Upload: To retrieve data from Ambarella device.

User Guide: Direct USB 11 0of 15
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3.3 Configuration Part

Some information used in Direct USB are platform-dependent. Therefore, you need to choose the correct
configuration for Direct USB to work well with your platform.

® Board: Select the target board been used.

® Freq: Select the running frequency configured on the board.

® Change Freq: Force to change the running frequency regardless of hardware configuration.

3.4 Parameters Part

The Parameters part further contains more parameters and settings required for specific tasks. It represents
different kinds of parameters in the form of “Tab”. You can select one at a time.

3.4.1 DRAM

The DRAM tab displays parameters of DRAM according to the chosen board and frequency. The “Device” button
is used to retrieve the current setting from device and then display them in status window. The input of those
parameters is only allowed when the board is ““CUSTOM*”. In that case, use “Apply” button to set the input
value. The “File” button opens the configuration file with “notepad”.

3.4.2 Download
The Download tab allows user to specify the image to be download to Ambarella device. There are three
download type can be chosen.
® Boot Loader: Used for booting Ambarella device to boot loader. Mostly, only Ambarella internal member will
use this boot type.
® Firmware Programming: Updating the firmware stored on flash by a specified firmware programming image.
If firmware image supported, checking “Patch & Check Result” could patch the firmware programming
image to let Direct USB checking the burning result.
® Kernel: Booting the device with specified kernel and DSP images. Un-checking “DSP Images Directory” will
skip downloading DSP images.

3.4.3 Memory

The Memory tab is designed for memory related operations. The “Start Address”, “End Address” and “Test
Counts” are required for memory test procedure. The memory test procedure is composed by two steps. The first
one is writing specified pattern data from “Start Address*” to “End Address”. And the second is reading the data
back and comparing it. The memory test procedure repeats “Test Counts” times before it stops.

The pattern data varies by “Test Pattern”. Checking “Random” to generate random data for test pattern otherwise
user can enter it manually. “Increment” is used for increasing the test pattern on each memory access with user
specified value.

The “Target Address” and “Target Data” are used for single memory read/write access. The “Target Data” will
display the memory content of the address specified in “Target Address” once the “Read” button pushed.
Likewise, pushing the “Write” button results in writing “Target Data” at “Target Address”.

3.4.4 Upload

The Upload tab specifies the desired data to retrieve from device. “PTB” reads the page table blocks from device
and displays in the status window. The firmware stored on device can be gotten and saved into a file by
“Firmware Saving”

3.5 Status Part

The execution status are displayed in Status part. The “status” includes execution messages and an LED. Status
LED has four states mﬂ;rommfor indicating status of Direct USB. The “time” indicates the processing time
L ATTA 4

for download, memory test and upload. The “message level” selects the level of output message. The “Clear”
button clears the output message. And the “progress bar” shows the progress status during execution.

User Guide: Direct USB 12 of 15
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4 Basic Scenarios

The chapter shows the basic scenarios of using Direct USB.

4.1 Firmware Upgrade

Upgrading firmware includes the following steps:

1.

2.

7.

8.

Switch Ambarella device to “USB Boot” mode, connect it to PC and power on it.

Choose the correct board and frequency.

Press “Connect” and you'll get the message “AMBA device found!”

In Download tab, select “Firmware Programming” and use “Choose” button to choose the firmware
programming image. Notice that the firmware programming image differs from the image for SD
card firmware update. Typically, it has .elf file extension and been generated in “amboot\memfwprog”
folder in building tree. You can translate the image to binary file with .bin file extension by “fromelf.exe”
(ARM Executable ELF file translator) through the following command. Otherwise, it will be translated
automatically by Direct USB during download process.

Translate command: fromelf.exe -bin -output <output_file_name.bin> <input_file_name.elf>

Press “Download”, you'll see the download process begins to execute.

Wait until you got the message of “Done” and the LED turned to OK. It indicates the completion of
upgrading process.

Power off Ambarella device, switch back to “Flash Boot” mode and power on it.

The device should boot with new firmware now.

The completion snapshot:

Config
Board: |a2bub ﬂ Fren: |216 Msz ™ Change Freq

Download
Mernary Test

Dram Download | Memery | Upload |

" Boot Loader {&mboot)

[ | | Upload |
% Firrnware Programming [ Patch & Check Result

|><:\amboot_kernel_rnmfs_dsp_release.EIF ﬂ Choose
" Kernel
-

| |
Status: ‘ Time: 00:00  Level: |ERROR + Clear

Set message level: 1

AMBA device found)!

AMBA device found!

Corwert X:ambont_kernel_rorfs_dsp_release.eif ok

AMEA device found)!
¥hamboot_kernel_romfs_dsp_release.bin sent, size=4006096
Wait firmware programming. ..

Danell
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4.2 Memory Test

Executing memory test includes the following steps:
1. Switch Ambarella device to “USB Boot” mode, connect it to PC and power on it.
2. Choose the correct board and frequency.
3. Press “Connect” and you'll get the message “AMBA device found!”

4.  In Memory tab, specify “Start Address”, “End Address”, “Test Counts” and “Test Pattern” (This example
uses random data and increment of 1 for test pattern).

5. Press “Memory Test”, you'll see the memory test process begins to execute.

6.  Wait until you got the message of “Memory test has <error count> error”. It indicates the completion of
memory test process. (The memory test process is slow when testing large memory space)

7. If there are error occurred during test process, it will be showed in status.

The completion snapshot:

Caonfig
Board: |a2bub ﬂ Freq: |216 MHzﬂ [™ Change Freq

Connect

Download
DRaM | Download  Memary | Upload |

Start Address: [Dxco010000  TestPattern: [ Ramdom |
Upload

End Address:  |0xc0020000 ¥ Increment |1 =P

Test Counts: 1

Mernary Test

iy

Target Address: |oeco100004 Read
Target Data: ox0 ‘erite

Status: . Time: 00:00  Level: |ERROR Clear

Set message level: 1
AMBA device found)!
AMBA device found!
Memory test has O error
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5 Troubleshooting

5.1 Installation

TBD

5.2 Using the Direct USB

TBD

5.3 Known Issues

TBD
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