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1 Introduction

The VNC2 device is a programmable SoC device with a powerful embedded microprocessor core
and dual USB host or slave interfaces, large RAM and flash capacity and the ability to develop and
customise firmware using the VNC2 Toolchain.

This application note describes how to program or re-flash a ROM file into the flash memory of the
VNC2 device.

VNC2 firmware in a ROM file format can be programmed into the flash of the device by three
methods:

e Programming a ROM file via the VNC2 debugger/programmer moduleinterface.
e Programming a ROM file over UART.
e Re-flashing a ROM file using a flash drive.

VNC2 devices are produced as blank devices. These blank devices can only be
programmed over UART or the debug interface. Re-flashing or upgrading over USB can
only be performed after an initial firmware is programmed to the VNC2.

VNC2 devices can also be programmed before being assembled in a system using the VPROG1
VNC stand alone programmer - see (www.ftdichip.com)

Note: Any sample code provided in this note is for illustration purposes and is not guaranteed or
supported.

3
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2 IDE Tool Suite

The Integrated Development Environment (IDE) is FTDI's Toolchain that allows the user to open
and edit sample C programs from FTDI or develop their own C programs. The IDE is used to build
or compile the C program into a ROM file. This ROM file is programmed to the flash of the VNC2
device. The IDE is a free download from FTDI web site with sample projects including two
Vinculum-I (VNC1L) firmware versions that have been re-written for VNC2 (V2DAP and V2DPS).

2.1 IDE Tool Suite - Create a ROM file

C programs can be compiled using the IDE build as shown in Figure 2.1 IDE Build. In this example
the V2DAP project is opened from the samples folder and is being built. Full details on opening a

C project and building the ROM file are available in the getting started guide found within the IDE

help pages (Figure 2.2 IDE Getting Started Guide).

B - 3]

File Edit View Build Debug (7]
2 A 51“ L—jﬂ
f g | Release v
FAET AN ) &
Make Build Clean Libraries HeaderFiles Options
Build FTDI Libraries Project Build Configuration
v2dap.c ReadMebdt |52 cfgmonitorh o wproj - Project Manager X
1 VNC1L Firmware Readme Compiling ~ Kernel -~
2 Drivers
3 o = CommandHandlers
4 Fixed Issues: = Stubsd .
iling : crndvrinsic,c
5 - DEA ensbled by default on yzpj |Comping:emdush.c  cmdvie.c
6 - F— | .
i Enabhled firmware update from Total Lines: 0 | cmdvdps.c
P N crdmon.h
=} Restrictions: Warnings: 2 Errars: 0 cmdeonfig.c
g — When using with a VZEVAL hoar | ernddisk.c
10 - VZDAP CDC driver not implemen ported. crndft.c
11 — ATAPI flash disks are not sup hytes | cdprinter.c
1z - LEDs do not flash during enwnd [ automatically dose on successful compile | crndpur.c
13 - No Firmware Update class buil n modif | erndusb.c
14 — EEPROM commands for FTEZ3Z devices connected U3E Host are not supported in V2DAP or VEL svislave.c
15 - W2DPS and VZDAP firmware must be compiled at optimisation level 1 or asbove dug to spac = Commandtonitor
16 - VZFZF does not wait for GPIO input bhefore starting. This was an input switech on the VH | manitor.h
17 | monitar.c
ig Known hugs: = Configuratian
19 - WA = Manitar
20 | cFgrmonitor.b
= MaritorServices
21 Features reguests: A diskh
o] % haost b
| swvedisk.c
Campiling . \CommandMonitorisrclemdpwr. o | swchast.c
0 errors, 0 warnings and 0 infarmational messages ReadMe.bxt
"C:\Program Files\FTDIYinculurn IT Toolchainitoals\binlYing .exe" -¢ -0 Releaselcmdusb. obj -1 include -1 .. \CommandManitarindude .. \Cammandionitorsreicrme a3 | vedap.c 3
4 > < *
INS Ln1 Col1
Figure 2.1 IDE Build
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¢ Vinculum Il User, Guide

< 6 &
Hide Locate Back Home  Frint  Options
Contents |Index Search | Favaites Navigation: Getting Started Guide =
[ Introduction Building Your First @6
= [ Getting Started Guide . . i
[ Introduction App“catlon
() Overvizw ” Installing the VNC2 toolchain {using the default =
e t"—'“ settings) results in the toolchain being installed within
[2] wvriting 'Hello Warld' Application the program Files/FIDI/Vineulum II Teoclchain
Wyriting an Application directory on the PC’s local hard disk; the installer
[ Code Listin creates a start menu shortcut, again under the
. & FTDI/Vinculum II Toolchezin folder heading. The VNC2
¢ Tpolchaln IDE is located within either of these two folders; to
@ Firmware launch the application double click on Vinculum II IDE
@ Sample Firmware Applications icon.
) Contact Information Opening the Sample Project
@ Revision History This is an overview of the IDE GUI, the layout may not
match exactly Figure 1, however, this can be easily
modified using the built-in docking manager.
il Wil W DE -
Braskpont Lt ax - . -
A/
< J —
Figure 2.2 IDE Getting Started Guide
2.1.1 Debug or Release Build
The C code can be compiled as either a release or a debug build, the option is a pull down
selection in the Build tab as shown is Figure 2.3. If further debug and testing of the code is
required it is recommended to select the debug option. After an application has been successfully
tested it is recommended to subsequently build the application in Release mode. This will have
the effect of reducing the overall ROM file size but will now not allow any further debugging using
the IDE.
o"."-
- File Edit View Build Debug
_.J. (—j = oy Release £
Y ® 0wl
Build Clean Libraries HeaderFiles Options =bug
Biild FTOI Libraries Project
v2dap.c [&3
Fird what: 1 |s=
v| 2 |## p2dap.c
a2 lee
Figure 2.3 Debug or Release Build
5

Copyright © 2011 Future Technology Devices International Limited



Application Note

AN_159 Vinculum-II Firmware Flash Programming
Version 2.0

Document Reference No.: FT_000358 Clearance No.: FTDI# 198

2.1.2 Build Completion

On completion of a successful build of the code without errors, the IDE messages window will
display:

[VinL.exe] : 0 errors, 0 warnings and 0 informational messages
The ROM file will be located within either the debug or release folders:
e.g. \My Documents\FTDI\Firmware\Samples\1.2.2-SP1\Firmware\VNC1L\V2DAP\Debug

6
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3 Programming a ROM File via the Debugger Interface

The IDE is used to program the VNC2 with a ROM file for the first time (blank device) or to
reprogram a previously installed firmware.

3.1 Hardware Requirements

There are several options to provide the debug interface:

e VNC2 debug port as defined in AN 138 Vinculum-II Debug Interface Description
o Available on Vinco and V2DIP modules
o Included on a customer target design

e VNC2 Debugger/Programmer Module

e USB A to mini-B cable

Note that the V2-EVAL includes the debug interface that connects directly to the host PC running
the VNC2 Toolchain.

3.2 Hardware Example

Figure 3.1 shows an example of the V2DIP1-48 module connected to the Debugger/Programmer
module. A USB A to Mini-B Cable is then required to connect the debugger/programmer to the PC.

Figure 3.1 V2DIP1 connected to the VNC2 Debugger/Programmer Module

3.3 Procedure - Program Using IDE

When a ROM file has been successfully generated, as described within section 2.1, it can be
programmed into the flash of the VNC2.

e Connect the Debugger/Programmer module into V2DIP1 module’s debug port.

e Connect a USB A to Mini-B Cable from the PC to the Mini-B connector on the
Debugger/Programmer module.

e In the IDE Debug tab, the VNC2 that is connected will be shown in the interface area. The
“Flash” button can be pressed to start the programming the most recently compiled ROM
file. A different ROM file can be selected by clicking the small down-arrow below “Flash”.

3 Vinculum Il IDE

CELPEY DL
File Edit View Build Debug
* * b Y2EVAL Brard C-1379 ~| >
)| 2
3 FTTRFSLIC
Flash Ve:va Start Halt Stop Reset Step  Step Into  Step Out Run To Cursor || YNC2 64-pin package Options
Prograrn Debug Step Debugger Interface Connect. ..
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e Completion of the programming will be display within the messages window.

| - .

Programming of chip skarted. ..
Flashing 191110 bytes
Erasing Flash. ..

Flash erase done,

Writing Flash. ..

Flash write done,

The “Verify” button may be used to check the contents of the flash. This requires Prog_Loader
V1.7 or above. If this version of Prog_loader is not in the flash then the message "Cannot verify
flash contents! Use latest version of the program loader." will be displayed. Contact support for
more information.

3.4 Procedure - Program using VINPRG.exe

The ROM file can be programmed to the VNC2 using the command line programming tool -
VINPRG.exe.

The tool is installed with the IDE setup file and is located at:
C:\Program Files\FTDI\Vinculum II Toolchain\Tools\bin\VinPrg.exe

e Open a command prompt and type vinprg to view the available commands.

Command Prompt

C=~\>uinpryg
UinPrg [options] [file ...]1

—d Debugger interface description.

] Of fzet to start programming.

-1 Optional maximum length of program.
-t Display contents of Flash.

-c Clear entire Flash hefore programming.
- Rezet device after programming.

-a List all debugger devices.

-u Uerhose output of command lines.

—-q Quieten output of command lines.
——version Display tool version.

—help Display this help message.

Cw>

e Perform the vinprg —a command to determine what hardware is connected to the debugger
module. In this case, the debug interface is identified as “VII Eval Board B”

mmand Prompt

C:~>uinprg —a

Availabhle debugger interfaces:
UII Eval Board B <FITHYEYUB)> UNC2 48-—pin package

Cis>

8
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Perform the vindprg -d command to program the ROM file. In this example the file
C:\pwmbreathe.rom is programmed to the VII Eval Board via channel B.

vinprg -d "VII Eval Board B" "C:\pwmbreathe.rom"

+ Command Prompt

Sruinprg —d "UII Eval Board B "C::\pumbreathe.rom"

Flazhing 35198 hytes
Erazing Flazh...
5

6
27
18
415]
61
e
83
Flash erase done.
Eriting Flash...

11
i?
23
29
(34
g1
EL]
52
-8
64
69
rel
81
a7
73
78
nfals)
Flash write done.

9

Copyright © 2011 Future Technology Devices International Limited



Application Note

AN_159 Vinculum-II Firmware Flash Programming
Version 2.0

Document Reference No.: FT_000358 Clearance No.: FTDI# 198

4 Programming a ROM file over UART

A blank VNC2 can be programmed over UART using the FTDI utility FT_Prog with a ROM file.
FT_Prog can also be use to upgrade previously installed firmware. VNC2 support requires FT_Prog

version 1.12 or newer.

4.1 Hardware Requirements

VNC2 module or customers designed VNC2 PCB with UART pins connected to a PC via either a TTL-
232R-3V3 cable or customers designed serial bridge.

4.2 Hardware Example

Figure 4.1 is an example where an FTDI TTL-232R-3V3 cable is used to program a V2DIP1 module
over UART. To enable the bootloader mode, the PROG# pin must be driven low and VNC2 must
then be reset by driving the RESET# pin low then high. The UART connections of the cable are
connected to the default UART pins on the module. In this case, a short was made by connecting
PROG# to GND prior to applying power to the module. This is shown at the bottom right of Figure

4.1

ED ED 0
i nar
(D} I
e x R

i | PRGH

VCC

6 pin header
0.1in pitch
1015-uvart_cts

- = RST#

1025

c
®® 0 ® ) [l

1024

u
1012-uart_txd
e 1023

FTDI TTL-232R CABLE 1.8m

GND

GND
1013-uart_rxd
1014-uart_rts

RED 1022

1021
1020
1019
1018 J2-12

BROWN

PN e
P00 ® 0 ©®©®©® © ©®

BLACK

®

J1-12 1017

Figure 4.1 TTL-232R-3V3 Cable to V2DIP1-48 Module via UART

4.3 Procedure

FT_Prog is used to program the VNC2 with a ROM file. FT_Prog is available from the FTDI website
utilities page (version 1.12 or later supports VNC2).

e Select the flash ROM tab at the top of the window.

e Select VNC2 from the pull down tab.

e Select interface.

e Select the location where the ROM file resides.

e Press the program button.

e Perform a hard reset (power cycle) prior to running the firmware.

Figure 4.2 is an example of programming the VNC2 Evaluation board revision 2 with the V2DAP
firmware.

10
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FTDI - FT Prog
i EEPROM | %% Flash ROM

Select Interface, Device and Baud R ate

% Chip:

ViNCULUM VHEZ

Interface;

COk Part D

File Selected

CAWNEZ fimwsareV 2DAF rom

Statuz: Flazhing device. .

Board Revizion:

w Eval Board Rev 2.0
Device: Baud Rate:
W2EWEL Board & “ 3000000

EEX]

Program

Figure 4.2 FT_Prog Programming Utility
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5 Re-flashing a ROM File Using a Flash Drive

The VNC2 is distributed as a blank device which can be programmed with an application by the
two methods (UART or debug interface) previously described in this document.

The VNC2 device can be programmed with re-flasher firmware that allows subsequent application
firmware to be upgraded from a USB memory stick. The re-flasher firmware code is separate from
the application code and is not overwritten when the application firmware is update.

The re-flasher firmware must be programmed into the VNC2 flash over UART or debug interface
.This firmware is programmed into an area of flash of the VNC2 that will not be overwritten by the
user firmware.

To permit the firmware update an application needs to include a Firmware Update library which
can read a file from a FAT format disk and instruct the re-flasher firmware to program that into the
flash memory of the VNC2.

The “FirmwareUpdate” sample in the General sample section provides an example of how to create
an application that will find an update file on a USB memory stick and program that into flash.

The source code for the application is provided as an example and is neither guaranteed nor
supported by FTDI.

Currently the only re-flasher firmware is ReflashFATFile.rom which will program an application
ROM file from a FAT format disk.

5.1 Hardware Requirements

e VNC2 module or customers designed PCB with USB Type A connector on a USB channel of
the VNC2 chip configured as host.

e Memory stick / Flash Drive formatted in a supported file system (FAT16 or FAT32)

5.2 Software Requirements
e VNC2 IDE
e Command prompt - cmd.exe (In windows select Start - Run cmd.exe)
e V2Eval Board Terminal

e Vinprg - included within IDE (C:\Program Files\FTDI\Vinculum II Toolchain\Tools\bin)

5.3 Principles

The principle of operation is that the application selects a file on a disk which contains a valid ROM
image. The file must be accessible by the FAT file system driver or API and must be opened by the
application before it calls the Firmware Update library.

The Firmware Update library will validate the ROM file before calling the re-flasher firmware. The
re-flasher firmware is stored at the end the flash memory on the VNC2. This essentially forms a

second application on the VNC2 which performs the actual update of the flash ROM on the VNC2
and overwrites the main application.

The Firmware Update library is called with a handle to a FAT file and the address of the Re-flasher
code. There is an option to instruct the reflasher firmware to provide feedback through the UART
or a GPIO pin.

During a firmware update the re-flasher code can output a dot trail to UART or toggle a GPIO line.
A fail will be a constant low GPIO line or an exclamation mark (!) on the UART.

A pass will result in the GPIO line set high or a carriage return on UART.

12
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These options are set when calling the Firmware Update library. The parameters for the feedback
options are shown in the FirmwareUpdate.h file. They can be bitwise ORed together to have UART
and multiple GPIO pins provide feedback.

When complete, the CPU will reset and run the new program.

5.4 Components

The Re-flasher code is supplied as both an object file which must be linked to an address that will
not be overwritten by the main application, and as a ROM file which is linked to address 0x1c000.
The recommended location of the re-flasher firmware is 0x1f000 which is 8kB from the top of
flash, leaving 248kB of flash available for the main application.

Addresses of data in flash are all word addresses.

Ox1FFFF
Re- flasher
0x1f000
Free space
Application
Reserved 0x0000

Figure 5.1 Flash Memory
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5.5 Firmware Update Sample Procedure

e VINPRG.exe is used to program the Re-flasher ROM code to an area within flash that is not
used by the user application.

e Run VINPRG using command prompt:

-

G~ uinprg
VinPrg [options] [file ...1

—d "name" Debugger interface de*crlptlnn.

-0 offset Offzet to start programming .

-1 length Optional maximum length of program.

—w offset Dizplay contents of Flash word address.
-m addr RAM memory read.

- Clear entire Flash before programming.
—x Omit checksum test hefore prngrammlng.
b Heset device after programming.

—a Lizt all debugger devices.

-y Uerbose output of command lines.

—q Quieten output of command lines.
——uersion Display tool version.

—help Dizplay thiz help message.

e Firstly detect the debugger interface name using the list all debugger interfaces
vinprg -a
e+ Command Prompt
C-~>uinprg —a

Availabhle debugger interfaces:
U2ZEVAL Board C (FITPFBLIC)> UNCZ 64-pin package

Czs>

e Use the debugger interface name within the following command:

vinprg -0 0x1f000 -d "V2EVAL Board C" "c:\Program Files\FTDI\Vinculum II
Toolchain\Firmware\Drivers\images\ReflashFATFile.rom"

Parameters: -0 0x1f000 offset to start programming at 0x1f000
-d " V2EVAL Board C" debugger interface description

= C:AWINDOWSAsystem32\cmd. exe

C-“>uinprg —o Bx1f888 —d "UZEUAL Board G “'c:“Program Files“FIDI“Uinculum II Too
lchainsFirmuwaresDrivers~images“Ref lashFATFile .rom*'

Flazhing 4388 hytes

Eraszing Flash...

A

Flash erase done.
Writing Flash.._.
47

Flash write done.

Gz
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LA

5.5.1 Program FirmwareUpdate

e Open the project FirmwareUpdateApp.vproj located within the samples section of the IDE.

Open Existing Project

Look in: |D Firrnwwarell pdate Vl * ? vl FFF

My Recent
Documents

7=
[
Desktop

,

My Documents

-

My Computer
File name: |FirmwaleUpdataﬁ.pp.vploi w | Open
My Hetwork Files of type: | Project files [* vproj) v | [ Cancel ]

e Build and program FirmwareUpdateApp.c to the VNC2.
% Yinculum Il IDE

File Edit View Build Debug @
Flash  Verify Start  Halt St Reset FTTPFALIC
. = = Wy ins Step  Step Into  Step Out Run To Cursor ||| ¥NCZ 64-pin package Options
Progranm Debug Step Debugger Interface Conneck.. .,
FirmwareUpdateAppc |3
1 S
2 ## Filepame: FirmwarelUpdatedp.c
3 . |
_ | BOMS.a
4 #* Antomatically created by Application Wizard 1.4.2 i
s e = Runtime
. . . _ | FirmwareUpdateFAT
& #* Dart of solution Firmwarelpdatedpp in project Firmwarelpdatedpp 0 stdio.a
i i =R Include
E % Copments: =7 Kermel
i i | vos.h
10 ##% Tmportant: Sections bhetween markers "FTDT:5#" and "FTDI:E#" will he overwritten by | devman.h
11 #% the Application Wizard =7 Drivers
1z o | UsBh
13 | USBHost.h
14 #include "FirmwareUpdateldpp.h” | ioctlh
15 | UBRT.h
18 J¢ The Reflasher.obj file in the Drivers library needs to be linked at a specific .| GPIO.R
17 S/ address and programmed inte flash using the VinProg.exe tool. wl FA_T'h
1g A4 The Reflasher may be placed at any place in Flash above the application code. | msih h
19 A4 The OBF and ROM files z2re found in the Firmware\Drivers|images folder in the = E EOMS'
20 A7 installation directory . me
21 r 2 .| Firmwarelpdate.h
~ _ | stdio.b
IS wl
= .| ermoh
X || Firmwarellpdatespp.c
Programming of chip started... || Firmwarelpdatefpp.h
Flashing 163194 bytes || Firmwarelpdatespp_iomux.c
Erasing Flash,.. ReadMe. bxt v
Flash erase done. — =
‘Writing Flash... < | >
Writing Flash... == 17%: INS Ln1 Col1

5.5.2 Store User Firmware on USB Memory Stick

e Select the ROM file to be programmed and put it onto the flash disk and rename it as
“"FWUPDATE.ROM”. This can be the ROM file of any of the samples, however, if the ROM
file for this sample (FirmwareUpdate) is used then the update will run over and over. In
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Copyright © 2011 Future Technology Devices International Limited



o —

'—‘-I.\
b \

Application Note
FTDI AN_159 Vinculum-II Firmware Flash Programming

Chi Version 2.0
N P

Document Reference No.: FT_000358 Clearance No.: FTDI# 198

this example V2DAP.ROM has been renamed FWUPDATE.ROM.

*= Remowvable Disk (I:)

File Edit ‘Wiew Favorites Tools  Help

<) _) lﬁ /-_-\J Search 0 Folders v

Address |t=-l L

>

FWUPDATE, ROM
RiCM File
33 KB

File and Folder Tasks #

j Make a new Folder
&8 Publish this falder ta

Open V2Eval Board Terminal (or similar e.g. TTY, HyperTerminal), and press reset on the
board.

f V2EVAL Board A - ox
-
k v =
— Terminal | Edit Board ©
n Baud Rate: 9600 » Data Bits; g |- Assett RTS W Local Echa
Flow Contral: - its: - H
_ ow Contrel: | CTS{RTS Sheap 1 Assert DTR Use CR LF | =
Disconneet | pip,, None . Load  Save
Connection & Settings [F} Contral & Display & | Configuration ra
" Starting
Lt
=
=
[ i)
T

i Y2EVAL Board A (FTTPFELIAY  Board Contral: | Y2EYAL Board D (FTTPRELIDY Mo Fils
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e The code will wait at the starting prompt until the USB memory stick is plugged in.

V2EVAL Board A

<

Terminal | Edit Board

m Baud Rate: 3600 ~ DataEits: g |- Assert RTS W Local Echo

Flows Contral: - its: { H

. W SN CTaRTS Stop Bits: 1 7 fssertDTR [ Use CRLF ki N
Disconnect Parity: None . Load Save
Conneckion M Settings ] Control Display & | Configuration &

Starting

=
2
USE Device enumerated

i
| L |Finding file

Calling firmware update

Ver WzDAPV14Z On-Line:
Device Detected PL

Terminal: | WZEVAL Board A (FTTPFSLIA) | Board Conkrol: | W2EWAL Board D (FTTPRELID) o File

e During programming, a trail of dots will be sent to the UART interface and (if using a
V2EVAL board) LEDO will flash.

¢ When programming is complete, a carriage return (“\r”) will be sent to the UART and the
LED will be turned off.

e If an error occurs then an exclamation mark will be sent to the UART and the LED will be
set on permanently.

e After successful programming the VNC2 will be reset and run the updated code. In the
example shown the V2DAP prompt can now be observed.

5.6 Building the Flash Update Into a Custom Design

A custom design must include two key components in order to allow future flash updates (e.g.
updating ROM in the field using the Flash disk).

. FAT file system and required libraries, typically BOMS and USBHost.
. Firmware Update library

These libraries must be included by the App Wizard or by using the Manage Libraries and Manage
Headers method.

The “Hello World” application example available within the VNC2 IDE was edited to describe an
example of building the flash update into a VNC2 project.

The “GPIOKitt"” application example also found in VNC2 IDE was used as updated project.

17
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5.6.1 FAT File System

The FAT file system must be initialised and able to access the disk where the firmware update ROM
file is stored. The stdio library, FAT file system driver or FAT file system API may be used to open
the firmware update ROM file in the application before calling the firmware update library.

5.6.2 Firmware Update Library

The header file for the firmware update library must be included and the location (in ROM) of the
firmware re-flasher noted.

The “Hello World” application example was edited as follows:

¢ Right click the Project Library window and select manage header files.

Save As...

Cpen ‘

Manaqge Libraries,. F Header Files ‘

Properties Library Files
e Select FirmwareUpdate.h and press Add.
Project Library El
Available Header Files Project Included Header Files :
) kernel i Kernel
MemMgmt. b devman.h
Drivers wosh
a ADC_MCP3008.h ToMh
- ' DMah
MP3_¥51003.h h
PYWILE =y Drivers
SDCard.h BOMS.h
SPIMaster.h FAT.h
Stilllmage.h FIFC.h
Tirners.h GPICLh
UsBaudio.h ioctl.h
USEHID I i
UsBslave.h SPISlave.h
UsBSlaveFT232.h UART.h
Runkirne 15e.h
= onfigh UsBHost.h
chype.h
ermno.h
lirnits.h
stdarg.h string.h
skdio.h
skdlib.h

e Right click the Project Library window and select manage libraries.

Open

Save As..,

Manage Libraries. . Header Files
Properties Library Files

18
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e Select FirmwareUpdateFATfile.a and press Add.

Available Library Files

3] Kernel
= Drivers

ADC_MCP3008.a

P2

sdcard.a

SPIMaster.a

Stillmage.a

Timers.a

USEHostFTZ52.a

UsBSlave.a

U=BSlaveFT232.4
] Rurtime

chype.a

BHN0.E

stdio,a

stdlib.a

Project Induded Libraries :

4 Kernel

kernel.a

5] Dtivers
borms. a
fat.a
fifo.a

gpio.a
usbhost.a
spislave.a

] Runtime

string.a

e Edit HelloWord.c

#define REFLASHER_OFFSET 0x1f000

#include "FirmwareUpdate.h"

W M 4

File Edit WView Build Debug
Wk ) SR Ra g
15 : ; + X I 4 e b S
Open  New Save SaveAs Savedll Close Add Remove Open Modify Save SaveAs Close . Options
Filz Praoject Print Program
HelloWorlde™ |53 i oWorld.vproj - Proje anage L
13 |#include-"vos.h" = [ samples
14 (= FTOI Libraries
15 |#include-"HelloWorld.h" = __Libr’aries
16 = Kernel
17 |#define-REFLASHER_OFFSET- 0x1£000 ol kermel.a
18 |#include-"FirmwareUpdate.h” = Drivers
19 USEHost. &
20 |//-driver-context-structure EEITO'E
21 |fat cONTexT FatCONTENT; : s s ianinnans = 2
- BOMS.a
i’ =7 Runtime:
unl
23 |roid-diskCheckFwul): -
stdic.a
24 L -
string.a
a8 = Tnclude
26 |char-"tx_buf-=-"Hello-World!-yn"; =7 Kermel
27 .| vosh
28 |extern-rom-int-userDacabreal[4]: = Drivers
29 |unsigned-char-paramiDatalil] ;- ---: FAData-read-from-the -Monitor. . UsB.h
3o .| UsBEHosk.h
31 | GPIO.h
32 |unsigned-char-ledd-=-0x08; . FAT.h
33 |unsigned-char-ledl-=-0x10; .| msi.h
34 |unsigned-char-ledz-=-0x20; ) B_OMS-h
35 |unsigned-char-led3:=-0x40; -2 Runtime
stdio.h
36 - h
37 |/# FTDI:STE-Thread:Prototypes:+/ :tr:i:&h
38 |vos_tch_t- *tchF IRMUARE; . SN
a0 - - Hellowarld.c*
- R Hellowarld.h
roid-firmware () Hellovorld_iomu.c
41l |/#-FTDI:ETD-#*/ ReadMe bxt
a7

19
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5.6.3 “Hello World” - Firmware Update File Code Example

Firmware Update File code was added into the “Helloworld.c” file to check a disk for a firmware
update.

//Global Variables
extern rom int userDataArea[4];
unsigned char paraml1Data[11];

** Checks a disk for a firmware update file.

** Parameters: paraml: filename of update

** Returns: none

** Comments: Checks for BOMS disk and valid FAT file system*/

void diskCheckFwu()

{
char *strChangeMain = "Change MAIN\r";
unsigned char status;
int verFile, verROM;
FILE *file;
// check for firmware update file: "FTRFBV2.FTD"
file = fopen((char *) paramlData, "r");
if (file != NULL)
{
status = fseek(file, Ox20, SEEK_SET);
if (status == 0)
{
status = fread(&verFile, 4,1, file);
if (status == 4)
{
verROM = userDataArea[0];
verROM |= userDataArea[1] << 8;
verROM |= userDataArea[2] << 16;
verROM |= userDataArea[3] << 24;
if (verFile != verROM)
{
status = fseek(file, @, SEEK_SET);
status = FirmwareUpdateFATFileFeedback(file, 0x1f000,
FIRMWARE_UPDATE_FEEDBACK_UART);
X
}
}
fclose(file);
}
}

The function “diskCheckFwu()” was then called from the “firmware ()” function as shown below:
char *updateFile = "FTRFBV2.FTD";

vos _memcpy (paramlData, updateFile, 11);
diskCheckFwu () ;

20
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5.6.4 “Hello World” Sample — Re-Flash Steps

VINPRG.exe is used to program the Re-flasher ROM code to an area within flash that is not used
by the user application.

e Run VINPRG using command prompt:
&+ Command Prompt

G >uinpryg
VinPrg [options] [file ...1

—-d "name"" Debugger interface description.

—o offset Offgset to start programming.

-1 length Optional maximum length of program.

—uw offset Display contents of Flash word address.
-m adde RAM memory read.

- GClear entire Flash hefore programming.
—% Omit checksum test hefore programming.
-r Rezet device after programming.

—a List all debugger devices.

-y Uerhose output of command lines.

—-q Quieten output of command lines.
——yersion Display tool version.

—help Display this help message.

e Firstly detect the debugger interface name using the list all debugger interfaces

vinprg -a

e+ Command Prompt
C:“Juinprg —a

Availabhle debugger interfaces:
U2EUAL Board C <{FITPFBLIC> UNC2 &4-pin package

Civ>

e Use the debugger interface name within the following command:

vinprg -0 0x1f000 -d "V2EVAL Board C" "c:\Program Files\FTDI\Vinculum II
Toolchain\Firmware\Drivers\images\ReflashFATFile.rom"

Parameters: -0 0x1f000 offset to start programming at 0x1f000
-d " V2EVAL Board C " debugger interface description
A C:AWINDOWS\system32vcmd. exe

C:xJuinprg —o Bxilf@88 —-d “"UZEUAL Board C' “'c:“\Program Files“FIDI“Uinculum II Too
lchainsFirmwares\Driverssimages\Ref lacshFATFile .rom"
Flashing 4308 hytes

Flash write done.

N>
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# Vinculum |1 IDE

File Edit View Build Debug
. __VZEVAL Board C-1379
ﬁ‘ FTTPFBL[EDE?v e 2.
Flash Venfy | Sttt Halt Sop Reset | giep Steplnto Step Out RunTo Cursor || UNC2 64-in package Options
Program Debug Step Debugger Interface Connect.
HelloWerlds (2
File Name Helloworld.c 19 [unsigned-char: ledd-= Samples
Full Path el 20 |unsigned-char- ledi- =7 FiDlLbraries
File Size Tk 21 |unsigned:char:led2- = - L\brirles ‘
; . erme
Read only False zi unsigned-char - led3-=-0x40; ) kemela
Date Modified 120102011 13: || 54 . Jp— . . = Drivers
- /#+FIDI:STP-Thread-Prototypes =/ || USBHost.a
Included in project false 25 |vos_tch_t-"tchFIRNWARE: GPI0.&
FTDI library false 26 LI FATa
27 |void-firmware () : " Boms.a
28 |/#:FIDI:ETP:*/ =] Runtime
23 | stdio.a
30 |/*-Declaration-For-TOMUx Setup-function-+/ | sting.a
31 |void- iowux_setup (void| ; =77 Indude
3z =] Kernel
33 |/=-Main-code---entry-point-to-£irmeare-*/ | vosh
34 |void-mainivoid) B Drvers
35 | L useh
36 |»  /*-FIDI:SDD-Driver-Declarations-+/ - USEH”:t h
37 |w  //-GPIO-Port-A-configuration-context - Gpmh
38 |»  ogpio_context t-gpioContexti: w FME
o - msi
39 |» S/ USB-Host-configuration-context s BOMS.h
40 |»  ushhost_context_t-ushhostContext: e '
a1 — - = Runtime
L] stdoh
42 |»  /#-FIDI:EDD-*/ ] emnoh
& | string.h
44 |»  /*-FIDI:SKI-Kernel-Tnitialisation-*/ HelloWorld.c
45 |»  vos_init (50, VOS_TICK INTEBVAL, -VOS_NUMBER_DEVICES) ; HelloWorld.h
46 |»  vos_set_clock_frecquency (VOS_48MHZ_CLOCK_FREQUENCY) ; Hellcworld_iomus.c
47 |»  vos_set_idle_thread tch_size (256); ReadMe txt
48 |» A/ *-FIDI:EKI-*/
49 )
Programming of chip started...
Flashing 155444 bytes
Erasing Flash...
Flash erase dae.
Writing Flash. ..
Flash write done.
Choose a ROM file that you want to flash to the VNC2, put it onto the flash disk and

Use the IDE to program “Hello World” application to the chip

rename it as "“FTRFBV2.FTD”. In this example GPIOKitt.ROM has been renamed
FTRFBV2.FTD

In this example the V2-EVAL Terminal Utility was used.

Open a COM port terminal program e.g. TTY, HyperTerminal and press reset on the board.

The code will wait at the starting prompt until the USB memory stick is plugged in.

.“'.::". VZEVAL Board A - X
)’i .
ﬂ—‘ Terminal | Edit Board L7
r’ Baud Rate: 9600 - DataBits: g |+ Assert RTS W Local Echa
- Flowe Control: CTSIRTS - Stop Bits: 1 |~ fssert DTR Use CR LF J L u' J
Disconnect Pariby: MNone . Load  Save
il
Connection Settings (] Control = Display  rm  Configuration ra
B R R PP PR
& ......................................................................................................
e
b b
[k}
1 =

Terminal:

WZEWAL Board A (FTTPFSLIA)  Board Conkrol:

WZEVAL Board D (FTTPRELIDD o File
I
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During programming, a trail of dots will be sent to the UART interface and (if using a
V2EVAL board) LEDO will flash.

A successful update will take approximately 10 to 20 seconds after which activity on the
flash disk will cease and the dots will end. The VNC2 CPU will be halted upon completion so
a power cycle is required before the new firmware will be activated.
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Appendix A - References

Document References

VNC2 Data sheet

Vinculum-II Toolchain

Vinculum-II Tool Chain Getting Started Guide
V2DIP1-48 Data sheet

Vinculum-II Debug Interface Description

Migrating Vinculum Designs From VNC1L to VNC2-48L1A

Acronyms and Abbreviations

Terms Description
FAT File allocation Table
FT_Prog FTDI Programming application.
IDE Integrated Development Environment
SoC System on chip
usB Universal Serial Bus
USB-IF USB Implementers Forum
VNC1L Vinculum-I First Generation Embedded Dual USB Host Controller IC
VNC2 Vinculum-II Second Generation Embedded Dual USB Host Controller IC

25

Copyright © 2011 Future Technology Devices International Limited



http://www.ftdichip.com/Support/Documents/DataSheets/ICs/DS_Vinculum-II.pdf
http://www.ftdichip.com/Firmware/VNC2tools.htm#VNC2Toolchain
http://www.ftdichip.com/Support/Documents/AppNotes/AN_142_Vinculum-II_Tool_Chain_Getting_Started_Guide.pdf
http://www.ftdichip.com/Support/Documents/DataSheets/Modules/DS_V2DIP1-48.pdf
http://www.ftdichip.com/Support/Documents/AppNotes/AN_138_Vinculum-II_Debug_Interface_Description.pdf
http://www.ftdichip.com/Support/Documents/AppNotes/AN_118_Migrating_Vinculum_Designs_From_VNC1L_to_VNC2-48L1A.pdf

Application Note

AN_159 Vinculum-II Firmware Flash Programming
Version 2.0

Document Reference No.: FT_000358 Clearance No.: FTDI# 198

Appendix B - List of Figures

List of Figures

FIGUre 2.1 IDE BUIld vt et et et e e et et et et e e e e et e e e e e e aaeeanas 4
Figure 2.2 IDE Getting Started GUIAE .....o.iiiiiiiiii e 5
Figure 2.3 Debug Or Release BUild........ociuiiiiiiiiiiiiii e e e 5
Figure 3.1 V2DIP1 connected to the VNC2 Debugger/Programmer Module .........cccvviviiiiiiieiinnnnn. 7
Figure 4.1 TTL-232R-3V3 Cable to V2DIP1-48 Module via UART .....cociiiiiiiiiiiiieiee e 10
Figure 4.2 FT_Prog Programming ULty .....ccoriiiiniiiiii i nae e e e e e 11
o] T A o T o I =T 0 5T o PP 13

26

Copyright © 2011 Future Technology Devices International Limited



Application Note

AN_159 Vinculum-II Firmware Flash Programming
Version 2.0

Document Reference No.: FT_000358 Clearance No.: FTDI# 198

Appendix C — Revision History

Document Title: AN_159 Vinculum-II Firmware Flash Programming
Document Reference No.: FT_000358
Clearance No.: FTDI# 198
Product Page: http://www.ftdichip.com/Products/ICs/VNC2.htm
Document Feedback: Send Feedback
Revision Changes Date
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Added T“Hello World” application example to
demonstrate the reflasher in a custom build

2.0 Edited Figure 5.1 2011-12-08

Changed the re-flasher firmware location from
0x1c000 to 0x1f000.

Updated format to new template.
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