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1 Preface

The objective of this document is to detail the functions performed by the Vinculum VNC1L
firmware, the differences between each firmware version and the connections required to be
made to the device.

1.1 Conventions

The following conventions are used in this document:

Convention Description

Monospaced type Indicates input or output from the monitor.

Boldface monospaced type Indicates input supplied by the user.

Italic monospaced type Indicates binary characters.

Important Signals that the information supplied is important.
Note Provide additional information about a topic.
Warning Indicate potential damage to equipment or loss of data.

Is used to show a range. For instance, a range of bits 15:9 is bits 15 to 9

(inclusive) of a binary value.

VNC1L Indicated information specific to the VNC1L device.

! carriage return (0x0D).

space (0x20).

Represents a single decimal character (0 to 9).

Represents a single hexadecimal character (0 to 9 and A to F).

c Represents a binary character (0x00 to OxFF).

Table 1.1 Document Conventions

1.2 Acronyms and Abbreviations

The following terms are used within this document:

Terms Description

A filename format consisting of 1 to 8 characters, optionally followed by a period
8.3 (*.") then an extension of up to 3 characters. For example, “TEST.TXT",
“ANEWFILE.1"” or “"AFILE".

File Allocation Table. The name for the file system typically used for USB Flash
FAT Disks. Variants are FAT12, FAT16 and FAT32, the numbers referring to the

number of bits used to specify a cluster on the disk.

Bulk Only Mass Storage. A general description given to a USB mass storage device
e.g. USB Flash Disk.

BOMS

Copyright © 2008 Future Technology Devices International Limited 5
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Terms Description
MBR Master Boot Record. Part of the FAT file system.
Monit Command line interface which allows instructions to be given to the VNC1L and
onitor
responses to be returned.
Least Significant Byte is shown first when representing a multi-byte number as a
LSB sequence of bytes. E.g. a number Ox55AAFFO0O0 is stored or specified as 4 bytes
0x00, OxFF, OxAA and 0x55.
Most Significant Byte is shown first when representing a multi-byte number as a
MSB sequence of bytes. E.g. a number 0x55aaff00 is stored or specified as 4 bytes
0x55, Oxaa, Oxff and 0x00.
Sector Size The size of data which is read from or written to a disk in a single operation.
The size of data block allocated on a disk to store files or directory structures.
Cluster Size . ) . -
Integer multiples of clusters must be used to store large files or directories.
Root Directory The topmost directory in a FAT file system.
ASCIT American Standard Code for Information Interchange. A 7 bit Character Set
representing the character codes from 0x00 to Ox7F.
Extended Characters Non-ASCII characters representing character codes from 0x80 to OxFF.
SBCS Single Byte Character Set where one byte of data corresponds to one character.
DBCS Double Byte Character Set where two bytes of data correspond to a single
character.

Table 1.2 Acronyms and Abbreviations

Copyright © 2008 Future Technology Devices International Limited 6
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2 Introduction

The VNC1L device has two USB host ports as well as a combined UART, SPI or FIFO interface.
The combined interface is selectable using a pair of pins connected to either pull-ups or pull-
downs.

The firmware for the VNC1L allows a command monitor port to be active on either the
combined interface or one of the USB Ports. The main function of the monitor is to allow an
embedded device to communicate via the VNC1L’s UART, FIFO or SPI interface port with USB
slave peripheral devices.

Typical slave peripheral devices include USB Flash disks; FTDI's FT232, FT245 and FT2232; as
well as devices that are Printer class or HID (Human Input Device) class compatible. Other
devices may also be supported if they have a suitable interface. For instance, CDC class
equipment such as some mobile phones.

The 2 USB Ports are referred to as USB Port 1 and USB Port 2 in this document.

2.1 Command Monitor

Communicating with and controlling the VNC1L is achieved by sending instructions to the
command monitor and interpreting the results. The command monitor provides an interface
which can be utilised by a microcontroller to read and send data. A prompt is returned when
the VNC1L is ready to execute a command. Status and error information is returned after a
command has completed and event notifications are relayed to the monitor.

2.1.1 Command Monitor Modes

The VNC1L monitor works in command mode or data mode in a similar way to a modem.
Command mode is used to communicate with the VNC1L. Data mode is used to communicate
with a slave device on USB Port 1 or 2.

Copyright © 2008 Future Technology Devices International Limited 7
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3 Firmware Functionality
There are several pre-compiled firmware versions available:
e VDAP (disk and peripherals)
¢ VDIF (disk and FTDI Interface)
e VMSC (music player)
e VDPS (disk, PC monitor and slave port)
¢ VCDC (communication class device)
e VDFC (disk and file copier)

This section discusses the functionality and characteristics of each version.

3.1 Firmware Functionality

Several classes of device can be connected to the USB Ports of the VNC1L. Each version of
firmware code allows a different combination of devices and monitor ports. By default, the
monitor port is active on the combined interface. The exception is the VDIF firmware where the
monitor port will automatically move to USB Port 1 if a suitable FTDI USB Slave device is
connected.

3.1.1 USB Slave Peripherals

The classes of devices which may be connected to each USB Port are shown for each firmware
code shown in Table 3.1:

Device Type BOMS Pe:;rl?:ral HID Printer Hub PC Host Monitor CDC
USB Port 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
VDAP : Y Y : Y Y : Y Y : Y Y : Y : : Y : Y
VDIF Y Y Y Y Y
VDPS Y Y Y Y Y | Y
VCDC Y Y Y Y Y Y Y
VDFC Y Y

Table 3.1 Firmware Functionality

VDAP firmware is the most general purpose and supports most devices on Port 1 and Port 2.

The VMSC and VCDC builds are based on the VDAP code and so provide similar functionality.

VDPS firmware is required if the VNC1L is to be used as both a host and a slave device. VDIF
should only be used in exceptional applications where the monitor must be accessible on USB
Port 1.

Note: The VMSC is provided with additional commands specifically for the VMUSIC range of
devices to permit playback of MP3 files via a VLSI VS1003 MP3 decoder. The VS1011 MP3
decoder is also supported.

Copyright © 2008 Future Technology Devices International Limited 8
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3.1.2 General limitations

All firmware versions support BOMS devices formatted in FAT12, FAT16 or FAT32 file systems
only where the sector size is 512 bytes. No other file systems or sector sizes are allowed.
Furthermore, only BOMS devices which support the SCSI or AT command sets are supported.
On devices which implement multiple LUNs, only the primary LUN (0) is supported. The VNC1L
firmware can only access the primary partition of a disk.

3.1.3 Firmware Upgrades

There are two methods of upgrading the firmware on the VNCI1L.

The first is to use the ROM programmer tool, VPROG, available from the Vinculum website (see
Appendix A - References). This takes the ROM files supplied on the Vinculum website and
programs the device via a PC serial port or an FT232, FT245 or FT2232 device. This method
requires that the PROG pin on the device is pulled low to instantiate a special hardware mode
which programs the device’s internal FlashROM.

An alternative is to use a Flash Disk to hold the upgrade file. When the Flash Disk is inserted
and detected by the VNCL1L it checks for a file called ‘FTRFB.FTD’ in the root directory of the
disk. If this file is found it will verify the format of the file matches a VNCI1L firmware upgrade
file. If the file format is correct then it will upgrade the firmware with the firmware image from
the file. FTD files are supplied on the Vinculum website but will require renaming to
'FTRFB.FTD’ to be recognised as firmware upgrade files.

3.2 VDAP Firmware

Figure 3.1 demonstrates using the VNCI1L to provide USB Host functionality to a
microcontroller, which is a typical application for VDAP firmware. This will have the monitor
port on the combined interface allowing BOMS devices to be connected to Port 2 and USB
Slave Peripherals to Port 1.

ARHAAAARAARARAAD E e

BOMS Flash Disk

B~

USB Slave Peripheral

Microcontroller

VNC1L-1A

Figure 3.1 VNC1L Connected to Microcontroller

3.3 VMSC Firmware

VMSC firmware is similar to VDAP firmware but introduces new commands to allow playback
through an MP3 decoder chip. Data is sent to a VLSI VS1003 MP3 decoder over an SPI bus and
control of playback is performed by a microcontroller, as illustrated in Figure 3.2:

Copyright © 2008 Future Technology Devices International Limited 9
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D
Monitor ) BOMS Flash Disk
Microcontroller
VNC1L-1A
Decode ] Headphone Jack
s y
oo koot

Figure 3.2 VNC1L Connected to MP3 Decoder and Microcontroller

The VLSI VS1003 is referenced in Appendix A - References.

Current track filename is displayed when playback of a track is started. The elapsed time of
the current track is displayed every second.

VMSC firmware relies on hardware connections to devices found on a VMUSIC1 or VMUSIC2
module and will therefore not function with other modules. The VMUSIC1 and VMUSIC2
modules do not include USB Port 1.

3.4 VDIF Firmware

VDIF firmware is designed to work in a similar manner as VDAP firmware until a suitable FTDI
USB Slave Peripheral is detected on USB Port 1. When this occurs, the monitor ceases to be
active on the combined interface and becomes active on the FTDI USB Slave Peripheral, as
illustrated in Figure 3.3. The firmware will initialise the FTDI device to use the same baud rate
and flow control settings of the VNC1L serial UART interface.

s o
HARAARAARAARAAAR —  Monitor - R
= Inactive Port 2 BOMS Flash Disk

Microcontroller

=)
=
=]
=]
=
= VNC1L-1A
=
=
=
=
==
=]

:I"‘ To Monitor
Monitor

FTDI USB Slave Peripheral
Figure 3.3 VNC1L with Monitor on FTDI Slave Peripheral

Suitable FTDI devices to connect to VDIF firmware are the FT232B, FT232R or FT2232.

If the monitor is not required to be available on USB Port 1 then VDAP firmware should be
used instead. The VDIF firmware not recommended unless there are specific reasons for using
the monitor on USB Port 1 and as such is only available on request from Technical Support.
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3.5 VCDC Firmware

Selected communication class devices can be connected to the VNC1L to provide modem-like
functionality to microcontrollers. The CDC device must support the sub-class of Abstract
Control Model and have compatible bulk endpoints. The CDC firmware requires that call
management information can be sent or received over the Data Class interface. A connection
to a CDC device is shown in Figure 3.4.

]
—
HHHHHHHHHHHHHHHH _ =

Port 2

Microcontroller
VNC1L A

CDC Class Slave Device
Figure 3.4 VNC1L Connected to CDC Class Device

When a CDC device is connected to either USB port on the VNCL1L it is automatically connected
in Data Mode to the monitor interface. There are separate output pins for modem control (RI#,
DCD#) used by the VCDC firmware while the connection is active.

Because of the strict compatibility requirements of this firmware it is only available on request
from Technical Support.

3.6 VDPS Firmware

VDPS firmware can be used if a microcontroller is to be connected to a host port on a PC. The
VNC1L will enumerate as an FTDI FT232B device and load drivers accordingly, as shown in

Figure 3.5:
|
i o
> = Ej]]]z

Monitor Port 2 USB Slave Peripheral

—

USB Host

Microcontroller

VNC1L-1A
Port 1

Figure 3.5 VNC1L connected to Host

To operate a VNC1L in VDPS mode, the voltage from the USB connection to the host PC must
be fed-back through a resistor voltage divider (consisting of 2 100kQ resisters between
USBVCC and USBGND) into pin BD7. Refer to the diagram in Figure 3.6:

Copyright © 2008 Future Technology Devices International Limited 11
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USBVCC

100k

100k

Ll i fafiilila
GND

Figure 3.6 VNCI1L in VDPS Mode

3.7 VDFC Firmware

Figure 3.7 demonstrates using the VNC1L to connect two BOMS devices using the VDFC
Firmware. The monitor port allows access to either disk and the facility to copy between the
disks.

e

BOMS Flash Disk (Target Disk)

Microcontroller

e

BOMS Flash Disk (Source Disk)
Figure 3.7 VNC1L With Source and Target Disks
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4 VNCI1L Configuration

This section discusses the configuration and operating modes of the VNC1L command monitor.

4.1 Monitor Selection

There are three interface options for the monitor on the combined interface: serial UART,
parallel FIFO and SPI. The pin connections used to select the mode of the interface are shown
in Table 4.1:

ACBUS6 (pin 47) ACBUSS (pin 46) Mode
Pull-Up Pull-Up Serial UART
Pull-Up Pull-Down SPI

Pull-Down Pull-Up Parallel FIFO
Pull-Down Pull-Down Serial UART

Table 4.1 Combined Interface Selection
Important: Pins ACBUS5 and ACBUSG6 should not be tied directly to GND or VCC.

Instead, they should be pulled high or low using a resistor of around 47kQ. These pins are read
only at reset, but may then become outputs after the interface choice has been selected (e.g.
ACBUSS5 becomes DATAACK# if FIFO mode is selected).

The VCDC Firmware will always select serial UART mode regardless of the state of the
combined interface selection pins. All other firmware codes will allow the monitor mode to be
selected.

The VNC1L device pin definitions according to the selected mode of the combined interface are
shown in Table 4.2. A full pin-out is available in the VNC1L Datasheet which is referenced in
Appendix A - References. Pins which are marked N/A are not available for use in the selected
mode.

Pin No. Name Type Serial UART Parallel FIFO SPI
31 ADBUSO 1/0 TXD DO SCLK
32 ADBUS1 1/0 RXD D1 SDI
33 ADBUS2 1/0 RTS# D2 SDO
34 ADBUS3 1/0 CTS# D3 Cs
35 ADBUS4 1/0 DTR# / DATAACK# D4 N/A
36 ADBUSS5 1/0 DSR# / DATAREQ# D5
37 ADBUS6 1/0 DCD# D6
38 ADBUS7 1/0 RI# D7
41 ACBUSO 1/0 TXDEN RXF#

42 ACBUS1 1/0 TXE#
43 ACBUS2 1/0 RD#
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Pin No. Name Type Serial UART Parallel FIFO SPI
44 ACBUS3 1/0 WR
45 ACBUS4 1/0 DATAREQ# DATAREQ#
46 ACBUSS5 1/0 DATAACK# DATAACK#

Table 4.2 Combined Interface Pins

When using the serial UART interface as the command monitor port the default baud rate used
is 9600 baud, 8 data bits, 1 start bit, 1 stop bit, and no parity with RTS/CTS hardware
handshaking enabled. However, this can be changed while in command mode.

4.2 Monitor Operating Modes

The VNC1L can switch between two modes that change the method of communicating with
USB Slave devices. In command mode, the VNC1L inter
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Microcontroller

FTDI USB Slave Peripheral
Figure 4.2 Data Mode Connections

Before initiating data mode the Set Current command (section 6.6.3) should be used to select
the desired device. If only one USB device is connected and that device only presents one
interface in the Query Device list (section 6.6.2) then data mode may be entered without a Set
Current command.

There is a special case for compatible CDC Class slave devices in Data Mode on VDAP
firmware. Once Data Mode is entered using the DATAREQ# line, a CDC Class driver is invoked
to handle the connection and communications between the monitor’s combined interface and
the CDC device. This is equivalent to the connection obtained with VCDC firmware but allows
control over when to initiate the connection to the CDC device, however, the DTR# and DSR#
lines from the modem are not available.

Data Mode is not available on the VDFC Firmware. Data mode can not format data sent to the
USB Slave device into packets. Therefore it is only suitable for devices which accept streaming
data such as modems and serial port devices.
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5 Monitor Introduction

This section discusses the various methods of interacting with the command monitor.

5.1 Monitor Modes

There are two command entry modes supported in the monitor - Extended or Short. These
determine the way a command is entered and how prompts are displayed. In extended mode,
printable characters are used and commands are typically longer. In short command mode,
the commands are optimised for programmatical control and have binary values representing
the command.

Note: After reset the monitor defaults to Extended Command Set.

5.2 Numerical Modes

The two numerical modes available for monitor commands are independent of the selected
command set. ASCII Mode (invoked using the IPA command) uses printable characters; Binary
Mode (selected by the IPH command) uses binary values.

In binary mode values are always a fixed number of bytes depending on the command. In
ASCII mode, an inputted decimal or hexadecimal number is entered and converted from
hexadecimal if it starts with '$’ or '0x’, otherwise it is assumed to be decimal. There is a
limitation of 8 characters for a decimal value in ASCII mode, this limits decimal numbers to
99,999,999 (i.e. OX5F5EQFF in hexadecimal).

Output values are translated to printable characters by formatting each byte as a hexadecimal
number prefixed with a ‘s’ symbol. Data returned from devices is not translated into printable
characters.

Note: After reset the monitor defaults to Binary Mode.

Important: In binary mode values are always input MSB first. However, all output in binary or
ASCII from the monitor is LSB first.

5.2.1 Number Input

As an example of ASCII Mode input, the following are all valid and produce the same results.
Note the use of Extended Command Set.

SBD-$384100+
SBD-0x384100+
SBD-3686656+
SBD- 03686656+

The first two examples use hexadecimal input: ‘0x" and ‘s’ are equivalent prefixes to signify
hexadecimal values. The last two examples are the same number 0x384100 converted to
decimal. The leading 0 is ignored.

If the command were sent in binary mode using the Short Command Set the command would
be sent as the following sequence of bytes:

14 20 38 41 00 0D

Binary numbers are always input MSB first.
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5.2.2 Number Output

When a command returns numbers in ASCII mode, which are not raw data from a device, it
will translate them into a sequence of hexadecimal numbers. Here, the value 0x000310aa is
shown as it would be returned from the monitor.

SAA-$10-503-500 -+

Note : After the final value in an ASCII mode number, there is an additional space character
before the carriage return.

In binary mode the same value would be returned as the following sequence of bytes:

AA 10 03 00 0D

Note : The carriage return character is sent to indicate the end of the response to the
command.

5.3 Filenames

The VNC1L can create files on a FAT file system on a disk. It will perform checks on filenames
and will generate an error if a filename contains invalid characters. It is up to the user to
ensure that extended characters (non-ASCII) used in filenames comply with the needs of the
end user.

Rules for filenames apply identically to the names of directories.

5.3.1 Valid Characters

Filenames generated using the VNC1L monitor must be uppercase letters and numbers or one
of the following characters:
$% - _ @~ 1 () {}r " Hs

The firmware translates lowercase ASCII characters to uppercase characters automatically.
Characters in the extended range of 128 to 255 are allowed but are not subject to any
translation.

Typically the OEM437 codepage will be used by operating systems to store and display
extended characters in FAT file names. See reference to OEM437. Applications which create
files with extended characters in the filename should ensure that they adhere to a suitable
codepage for use by the end user. Failure to use the correct codepage will result in incorrect or
corrupt filenames being displayed by an operating system.

The firmware supports Double-Byte Character Sets such as Japanese and simplified Chinese.
DBCS encoding does not support Unicode.

Important: Long file names in FAT32 file systems are not supported.
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5.3.2 Valid Filenames

Filenames are made up of an 8 character main part and an optional 3 character extension. The
presence of a ‘dot’ character in the filename indicates the boundary between the main part and
the extension. The name may be up to 11 characters long, excluding the ‘dot’ character. The
following rules are used to form a valid filename:

e If the filename has no extension and the main part of the name is longer than 8
characters then characters 9 onwards are used as the extension.

e If the filename has an extension and the main part of the name is longer than 8
characters then the main part of the name is truncated to 8 characters.

o If the extension is greater than 3 characters long then it is truncated.

Examples:

LongName.123 LONGNAME.123
LongerName.12345 LONGERNA.123
short.1 SHORT.1
verylongname VERYLONG .NAM
VeryLong?2 VERYLONG. 2

5.3.3 Displaying Filenames

The main part of the filename is always displayed. It is never padded.

If there is an extension then a ‘dot’ is displayed after the main part of the name and followed by
the extension. The extension is never padded.

A directory name is displayed using the same rules as a filename but will be followed by a
space and the letters “"DIR".

5.4 Monitor Startup

Upon starting the monitor the following string is displayed:
P |

Ver :xx.xxVcccF-On-Line :+

This indicates the firmware version number (xx.xx) and the firmware type (Vccc). For instance,
version V03.60 with VDAP firmware would report:

o
Ver-03.60VDAPF-On-Line:+

5.5 Command Responses

After a command has completed the monitor will show a prompt or an error response to
indicate that it is ready for more commands. Prompts and error responses are always followed
by a carriage return character.
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5.5.1 Successful Command Prompt

The appropriate response from Table 5.1 is displayed upon successful completion of a

command:
Firmware Disk Selected Extended Command Set Short Command Set
>
D:\>+
All except VDFC N/A (3E 0D)
>
. A:\>+
Source Disk (3E 0D)
VDFC o
. B:\>+
Target Disk (3E 0D)

Table 5.1 Monitor Prompts for Successful Command Completion

5.5.2 Empty Command Prompts

A single carriage return is used to query the presence of a disk. The responses which the
monitor returns are shown in Table 5.2. The command prompt does not reflect the current

directory on a disk.

Disk Present

Extended Command Set

Short Command Set

Yes See Table 5.1 See Table 5.1
o ND+
No Disk
No * (4E 44 0D)

Table 5.2 Monitor Prompts with No Command Issued

5.5.3 Error Messages

If a command is not recognised then the monitor will respond with a Bad Command error. A
complete list of error or failure responses is given in Table 5.3. These responses also serve as
a prompt for the next monitor command.

Extended Command Set

Short Command
Set

Reason

BC+
Bad - Command+! (42 43 0D) Command not recognised.
. o Cr+
Command-Failed (43 46 0D) Filename or directory name not found.
. o DF+!
Disk-Full (44 46 0D) No free space on disk.
Invalige! FI+e Attempt to open a directory for reading or writing. Attempt to change
(46 49 0D) currently selected directory to a file.
o RO+
Read-Only (52 4F 0D) Attempt to open a read only file for writing.
File-Opent! FO+! A file is currently open for writing and must be closed before this
(46 4F 0D)

command can be executed.
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Short Command
Extended Command Set Reason
Set
Dir -Not -Em ! NEe f ORI
pty (4E 45 0D) Attempt to delete a directory which is not empty.
Filename-Invalid+« FN . f . ; ;
(46 4E 0D) Firmware invalid or contains disallowed characters
No-U « N . . .
pgrade (4E 55 0D) Firmware Upgrade file not found on disk

Table 5.3 Monitor Error Responses

5.6 Monitor Events

The monitor will send notification messages when a device has been inserted or removed from
either USB Port.

5.6.1 Slave Devices

When a USB Slave Device is inserted and detected in either USB Port 1 or USB Port 2 an event
message as described in Table 5.4 will be shown. The message will be displayed at start-up of
the firmware before the initial prompt is displayed if a device is connected. The only exception
is VDIF firmware which does not display event messages for USB Port 1 since this is used as a
monitor port.

5.6.2 Disk Drives