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The serial W&T USB interfaces are operatable under the various
operating systems only by means of special drivers (except for
Linux). These drivers are subject to continuous development
and improvement with respect to their technical features as well
as the number and kind of supported operating systems.

Therefore W&T makes the latest drivers and software installati-
on guides available for downloading on the data sheet pages
for USB Interfaces at http://www.wut.de.

Whereas Linux kernel version 2.4 and higher supports the in-
terfaces directly with no additional drivers, under Windows 98/
ME, Windows 2000 and XP the driver installs virtual COM Ports
through which the serial ports of the interfaces can be ac-
cessed.

Detailed information on installing and configuring the drivers
under the various operating systems is found on the following
pages.
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Windows 98/ME

1. Installation

The driver installation process is for the most part automatic.
During the installation you must only specify the path for loca-
ting the driver files. This is generally the CD-ROM drive if you
are installing the driver contained on the CD-ROM.

The first time you connect the USB Interface to the PC, Windows
uses the following window to let you know that a new hardware
component was found and that a driver is being installed for
these components:

Add Hew Hardware Wizard

Thiz wizard searnches for new drivers for:

USE <> R5232

A device driver is a software program that makes a
hardware device work.

< Hack Cancel

Subject to errors and changes
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Click on Next to confirm the driver installation and allow Win-
dows to search for an appropriate driver for the connected de-
vice:

Add Hew Hardware Wizard

wihat do you want Windows to do?

% Search for the best driver for pour device.
{(Recommended).

" Display a list of all the drivers in a specific
location, so you can select the driver you want.

< Back I Ment > I Cancel

Next enter the path under which Windows should find the dri-
vers:

Add Hew Hardware Wizard

windows will zearch for new drivers in itz driver database
on vour hard drive, and in any of the following selected
loeationz. Click Mext bo start the search.

™ Floppy disk drives

™ | Microsaftsindowe pdate

[~ Specify a location:
ID:\deutsch‘\4D poi-kartenttreiber win s 2000 =p j

Browse.. |
< Back I Mewut » I Cancel |
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Windows then confirms that the file ftdibus.inf associated with

the device has been found. Start installation of the driver by
clicking on Next:

Add Mew Hardware Wizard

windows driver file search for the device:

IUSE High Speed Serial Corverter

Windows iz now ready to install the best driver for this
device. Click Back to select a different driver, or click Mest
tar continue,

Location of driver:

@ DADEUTSCHYEOUSE~13XTREIBERNFTDIEL

< Back Cancel

Windows copies the required files and then prompts you to end
the driver installation by clicking on Finish:

Add Mew Hardware Wizard

g USE High Speed Serial Converter

Windows has finizhed installing the software that your new
hardware device requires.

<Back | Finish

Cancel

Subject to errors and changes
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After the installation is complete, you will find an entry for the
configured USB Interface under Start -> Settings -> Control Pa-
nel -> System -> Device Manager -> Ports (COM und LPT) -
COM2 in the example below:

System Properties

General Device Manager | Hardware F'n:ufilesl Perfnrmancel

& Wiew devices by type ™ Wiew devices by connection

Computer -
-2 COROM

E-=D Disk drives

@ Dizplay adapters

--% Floppy digk contrallers

-5 Hard disk controllers

@ Kepboard

Fonitars

Mouse

i \}‘- Multi-function adapters

l B3 Metwork adapters

= 3 Ports ([COM & LPT)

F‘y" Cornrmunications Part [COM1]
r;_g‘ Printer Port [LF'T1]

I % Sound, wdeo and game contmllers
e Il e o LI
Froperties | Fefresh I Remove | Frint... |

Double clicking on the entry allows the interface to be configu-
red, whereby the values set under Port Settings are generally
overwritten by the configuration selected in the corresponding
application. Of interest in this connection are the possibilities
provided under Advanced... for changing the COM port assig-
ned to the interface and adjusting the Latency Timer (see tech-
nical background information).
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Advanced Port Settings x|
COM Part Number: IW vl oK

Catcel

—USE Tranzfer Size

Elil

Defaults

Select lower gettings to comect connection problems.
Select higher settings for faster performance.

R [Bytes): |4DSE vl
T [Bytes): I,mgs vi

— BM Features

Select lawer settings to canect response problems.

Latency [msec): 15 -

— Optionz

Digable PMP r

Be absolutely sure that a COM port number is never assigned
more than once. This can happen in cases where not all instal-
led serial devices in or on the PC are permanently in operation.

This is the case for example when additional virtual COM ports
are set up through a network and are not currently connected
to the PC. If the associated driver enables the resources again
when the component is not connected, it is possible to select a
COM port number which is actually already allocated and will
be reactivated as soon as the device is reconnected.

In such cases a COM port thus exists more than once, and if

you are fortunate, Windows acknowledges the attempt to open
the port simply with an error message.

Subject to errors and changes
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2. Uninstalling

The driver software is uninstalled through the path Start -> Set-
tings -> Control Panel -> Software. Choose FTDI USB-to-Serial
Converter Drivers and confirm your selection by clicking on
Add/Remove...

Add/Bemove Programs Properties EE3
InstallUninztll | Windows Setup | Startup Digk |

@ Toinztall a new program from a foppy digk or CO-ROR

drive, click Install
Inztall...

@ The fallowing saftware can be automatically removed by

Windows, To remove a program or bo modify it installed
components, select it from the list and click
Add/Remove.

Azhampoo Unlnstaller 2000

FT DI USB-to-5enial Corverter Drivers
5i5 650

Si5 900 PCl Fast Ethemet Adapter Driver
Si5 Audio Driver

Snaglt 7

Add/Hemove... |

0k | Cancel | Spply |
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If the interface has not yet been removed from the PC, you
should do this before uninstalling the driver and acknowledge
the following window:

FTDI Uninstaller Yersion 2.1

If pour USB device iz connected. pleaze unplug it now.

Press Continue to uninstall the drivers, or Cancel to quit.

Cantirue |

In the following window, confirm deletion of the driver files:

FTDI Uninstaller Yersion 2.1 x|

Uninstalling ¥YID_0403&PID_6001

Deleting registry entries. ..
Deleting files. ..

Uninstall complete. presz Finish to exit.

[Eatitie |

This concludes uninstalling of the drivers.

Subject to errors and changes
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Windows 2000

1. Installation

The driver installation process is for the most part automatic.
During the installation you must only specify the path for loca-
ting the driver files. This is generally the CD-ROM drive if you
are installing the driver contained on the CD-ROM.

The first time you connect the USB Interface to the PC, Windows
uses the following window to let you know that a new hardware
component was found and that a driver is being installed for
these components:

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you inztall a device driver for a
hardware device.

To continue, click Mext.

< Back Cancel




W&T Drivers for USB Interfaces

Click on Next to confirm the driver installation and allow Win-
dows to search for an appropriate driver for the connected de-

vice:

Found New Hardware Wizard

Install Hardware Device Drivers
A device driver iz a zoftware program that enables a hardware device to work with
an operating spstem.

Thiz wizard will complate the installation far this device:

@ USE <> R5232

2 device driver iz a saftware program that makes a hardware device work. Windows
needs driver files for your new device. To locate diiver files and complete the
installation click Nest.

w'hat do vou want the wizard to do’?

{* Search for a suitable driver for my device [recommended§

" Dizplay a list of the known drivers for this device so that | can choose a specific

driver

< Back I Tewt > I Cancel |

Next enter the path under which Windows should find the

drivers:

Found New Hardware Wizard

Locate Driver Files
where do you want Windows to search for driver files?

Search far driver files for the following hardware device:

@ LSE <> R5232

The wizard searches for suitable drivers in itz driver database on vour computer and
any of the following optional search locations that you specify.

To start the search, click Nest. If you are searching on a floppy disk or CO-ROM drive,

inzert the floppy disk or CD before clicking Next.
Optiohal zearch locations:

I Floppy disk drives

v CO-ROM dives

™ Specify a location

I Microzaft Windows Update

in

< Back

Cancel

Subject to errors and changes
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Windows then confirms that the file ftdibus.inf associated with
the device has been found. Start installation of the driver by
clicking on Next:

Found New Hardware Wizard

Driver Files Search Results
The wizard has finished zearching for driver files for your hardware device.

The wizard found a driver for the fallowing device:

@ USE <> R5232

“Windaws found a driver for this device. To install the driver Windows found, click Mext.

@ dihdeutschhB0 ush-interfaces\traibertftdibus. inf

< Back

Windows copies the required files and then prompts you to end
the driver installation by clicking on Finish:

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

_\> USE High 5peed Serial Converter

Windows has finished installing the software for thiz device.

To close this wizard, click Finish.

Cancel

< Back
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After installing the driver, you must also install the COM Port
Redirector, which sets up a virtual COM port for the serial inter-
face. This procedure is automatically started after installing the
driver and requires the same entires as for the driver installati-
on.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps you install a device driver for a
hardware device.

To continue, click Mest

< Back Cancel

Subject to errors and changes 15
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Have Windows search for an appropriate driver for the connec-
ted device:

Found New Hardware Wizard

Install Hardware Device Drivers
A device driver iz a goftware program that enables a hardware device to work with
an operating zpstem.

This wizard will complete the installation for this device:

@ LISE Serial Port

A device diiver iz a software program that makes a hardware device work, 'Windows
needs diver files for your new device. Ta locate diiver files and complete the
installation click Hext.

What do you wart the wizard to do?

& Search for 3 suitable diver for my device [recommendedf

€ Display a list of the known drivers for thiz device so that | can choose a specific
divver

< Back I Hest » I Cancel

Enter the path under which Windows will find the driver:

Found New Hardware Wizard

Locate Driver Files
“where do you want Windows to search for driver files’?

Search for driver files for the following hardware device:

@ LISE Serial Port

The wizard searches for suitable drivers in itz driver database on pour computer and in
any of the following optional zearch locations that you specify.

Ta start the search, click Mexst. If you are searching on a floppy disk or CO-ROM drive,
inzert the floppy disk or CD befare clicking Mest.
Optional search locations:

™ Floppy disk drives

I LCO-ROM drives

[~ Specify 3 lazation

™ Microsoft Windows Update

< Back Cancel
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Windows then confirms that the file ftdiport.inf associated with
the device was found. Start installation of the driver by clicking
on Next:

Found New Hardware Wizard

Driver Files Search Results
The wizard has finished zearching for driver files for your hardware device.

The wizard found a driver for the fallowing device:

@ LISE Serial Port

“Windows found a driver for this device. Ta install the driver Windows found, click Mext.

@ d:hdeutzehthB0 ushb-interfaces \treibersfrdipart. inf

< Back Cancel |

Windows then again prompts you to end the driver installation
by clicking on Finish:

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

_\> USE Serial Port

Windows has finished installing the software for thiz device.

To close this wizard, click Finish.

Cancel

< Back

Subject to errors and changes
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After installation is complete, you will find an entry for the con-
figured USB Interface under Start -> Settings -> Control Panel ->
System -> Hardware -> Device Manager -> Ports (COM and LPT).
In our example this is COM2:

=101

E_ Deyvice Manager

J&ction Wigw |J4--P |@|J|EE |
-2 wasLz

- Computer

1 Disk drives

- Display adapters

DYDICD-ROM drives

=y Floppy disk controllers

=3 Floppy disk drives

2y IDE ATA/ATAPT controllers

&% Kevboards

-y Mice and ather pointing devices
- Manitors

B8 network adapters

5 ports (Com & LPT)

F“g" Cammunications Part (COML)
5 Prinker Port (LPT1)

{FJE Sound, wideo and game controllers
B Systemn devices

Double clicking on the entry allows the interface to be configu-
red, whereby the values set under Port Settings are generally
overwritten by the configuration selected in the corresponding
application. Of interest in this connection are the possibilities
provided under Advanced... for changing the COM port assig-
ned to the interface and adjusting the Latency Timer (see tech-
nical background information).
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Advanced Settings for COM2 2%
COM Part Humber:
TR -]
r~UISB Transfer Si Cancel
Select lower settings to carrect performance problems at low baud rates.
Select higher settings for faster performance. Defaults
Receive [Bytes): IdDSB =
Transmit [Bytes): IdUEIE =~
r— Bhd Option:

Select lower settings to conect response problems.

Latency Timer [msec]| 18 s

- Miscellaneous Option:
Serial Enumerator

Minimum Read Timeout (msec): IEI =2 Serial Printer

Cancel If Power Off

Minimum 'wiite Timeout [msec): ID i Ewent On Surprize Remaneal

Set RTS On Close

I

Be absolutely sure that a COM port number is never assigned
more than once. This can happen in cases where not all instal-
led serial devices in or on the PC are permanently in operation.

This is the case for example when additional virtual COM ports
are set up through a network and are not currently connected
to the PC. If the associated driver enables the resources again
when the component is not connected, it is possible to select a
COM port number which is actually already allocated and will
be reactivated as soon as the device is reconnected.

In such cases a COM port thus exists more than once, and if

you are fortunate, Windows acknowledges the attempt to open
the port simply with an error message.

Subject to errors and changes
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2. Uninstalling

The driver software is uninstalled through the path Start -> Set-
tings -> Control Panel -> Software. Choose FTDI USB-to-Serial
Converter Drivers and confirm your selection by clicking on
Change/Remove.

Eff Add/Remove Programs 18| x|

Currently installed programs: Sart by:IName - l
ﬁ Ashampaoo UnInstaller 2000 Size 11,7ME ;I

'I'(:||‘ FTDI USB Serial Converter Drivers

ok ¥ R Change/Remave
i sis 650

ﬁ SiS 900 PCI Fast Ethernet Adapter Driver Size: 48,0K5
ﬁ Si5 Audio Driver Size 44,06
& snaglt7 Size 16,0M8
& winzip Size: 3,43M8

If the interface has not yet been removed from the PC, you
should do this before uninstalling the driver.

FTDI Uninstaller ¥ersion 2.1 |

If your USB device iz connected, please unplug it now. _.

Press Continue to uninstall the drivers. or Cancel to quit.

Caontinue

20
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In the following window, confirm deletion of the driver files:

FTDI Uninstaller ¥ersion 2.1 |

Uninstalling ¥YID_0403&PID_6001

Deleting registry entries. ..
Deleting files. ..

Uninstall complete. pressz Finish to exit.

Cantinue |

This concludes uninstalling of the drivers.

Subject to errors and changes
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1. Installation

The driver installation process is for the most part automatic.
During the installation you must only specify the path for loca-
ting the driver files. This is generally the CD-ROM drive if you
are installing the driver contained on the CD-ROM.

The first time you connect the USB Interface to the PC, Windows
uses the following window to let you know that a new hardware
component was found and that a driver is being installed for
these components:

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you inztall software for:

LSBE <» R5232

\') If your hardware came with an installation CD
&2 or Hloppy disk. insert it now.

‘what do you want the wizard to do?

() Install the software automatically (Fecommended)
() Install fram a list or specific location [Advanced)

Click Mext to continue.

[ Mext > ][ Cancel ]

22
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Windows now asks for confirmation that you want to install the
driver. Confirm this with Continue Anyway.

Hardware Installation

1] E The software pou are installing for this hardware:
-
USE High Speed Serial Canverter

haz not paszed Windows Logo testing to werify itz compatibility
with Windows =P, [Tell me why this testing is important. |

Continuing your installation of thiz software may impair
or destabilize the correct operation of your system
either inmediately or in the future. Microsoft strongly
recommends that you stop thiz installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

[ Corbinue &rgway l | STOF Installation |

Windows confirms the completed installation. Confirm this with
Finish.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for;

% USE High 5peed Senal Converter

Click Finish to close the wizard.

Subject to errors and changes
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After installing the driver, you must also install the COM Port
Redirector, which sets up a virtual COM port for the serial inter-
face. This procedure is automatically started after installing the
driver and requires the same entires as for the driver installati-
on.

Found Mew Hardware Wizard
YWelcome to the Found New
Hardware Wizard

This wizard helps vou install software for;

USE Senal Port

\‘) If your hardware came with an installation CD
&2 or floppy disk. insert it now.

what do you want the wizard to do?
@
O

the zoftware autam.

nizkall from a list or gpecific location [Bdvanced)

Click Mext to continue.

[ et » ][ Cancel ]

Windows now asks for confirmation that you want to install the
driver. Confirm this with Continue Anyway.

Hardware Installation

| E The software you are installing for thiz hardware:
L
USE Serial Port

haz not pazsed Windows Loga testing to werify it compatibility
with Windaws P, [Tell me why this testing is important. |

Continuing your installation of this software may impair
or destabilize the commect operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

Continue Anpway ] | STOP Installation |

24
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Windows confirms the completed installation. Confirm this with
Finish.

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finizhed instaling the saftware far:

(3 UUSE Serial Port

Click Finish to cloze the wizard.

Subject to errors and changes
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After installation is complete, you will find an entry for the con-
figured USB Interface under Start -> Settings -> Control Panel ->
System -> Hardware -> Device Manager -> Ports (COM & LPT).
In our example this is COM2:

£ Device Manager |Z| |E| f'5__<|

File  Action ‘ew Help

B S £ 8 =B a

- =) wyssLz
j Computer
g Disk drives
§ Display adapters
i DVDYCD-ROM drives
= Floppry disk contrallers
ﬁ Floppy disk, drives
=% IDE ATA/ATAPT controllers
‘e Kevboards
") Mice and ather pointing devices
& Monitars
B8 Metwork, adapters
& Ports (COM & LPT)
r;y" Communications Pork {COML)
o Printer Port (LPT1)
"B 15E Serial Port (CO

] ] ] s s O O B B

., sound, video and game controllers

System devices
Universal Serial Bus controllers

+-F-F-F

Double clicking on the entry allows the interface to be configu-
red, whereby the values set under Port Settings are generally
overwritten by the configuration selected in the corresponding
application. Of interest in this connection are the possibilities
provided under Advanced... for changing the COM port assig-
ned to the interface and adjusting the Latency Timer (see tech-
nical background information).
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Advanced Settings for COM2 E|E|

COM Part Humber

QK

1 ok ]
USE Transfer Sizes Cancel

Select lower settings to correct performance problems at low baud rates.

Select higher settings for faster performance. Defaults

Receive [Bptes) 4036 hd
Transmit B ptes) 4036 hd
BM Options

Select lower settings to correct rezponse problems.

Latency Timer [msec] 16 A

Miscellaneous Options
Serial Enumerator

Mirirum Read Timeout (msec): |0 - Serial Printer

Cancel If Power Off

Minimum ‘rite: Timeout [meeck 1} - Ewent On Surprise A emaval

Set ATS On Close

B e A R

Be absolutely sure that a COM port number is never assigned
more than once. This can happen in cases where not all instal-
led serial devices in or on the PC are permanently in operation.

This is the case for example when additional virtual COM ports
are set up through a network and are not currently connected
to the PC. If the associated driver enables the resources again
when the component is not connected, it is possible to select a
COM port number which is actually already allocated and will
be reactivated as soon as the device is reconnected.

In such cases a COM port thus exists more than once, and if

you are fortunate, Windows acknowledges the attempt to open
the port simply with an error message.

Subject to errors and changes
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2. Uninstalling

The driver software is uninstalled through the path Start -> Set-
tings -> Control Panel -> Software. Choose FTDI USB-to-Serial
Converter Drivers and confirm your selection by clicking on
Change/Remove.

8 Add or Remove Programs

1

Curmently installed programs: St by:

Change or | |58 Ashampao Uninstaller 2000 Sk D.98MB A

Remove
Programs (@) Ethereal 0.10.6

&

Add New

G .
rograms this or remove it From yo \ dlick ChangejRe ChangefRemove

@ Internet Explorer Q232894

Size  32.Z3MB

8 Microsoft JNET Framework 1.1 Size  38.40MB
AddfRemove
windows #5 Micrasaft JNET Framewark 1.1 German Language Pack Size  3.34MB
Components
#5 Microsaft Wisual 14 NET Redistribubable Package 1.1 Siee  13.12MB
@, #3 Microsaft visual Studia .HET Professional 2003 - Deutsch Size 1,138.00M8

aotProgram |12 Outook Express Update Q330994 |
Accessand |l is g0

Defaults

5] Si5 500 PCI Fast Ethernet Adapter Driver Size  0.0SMB
§5) sis Audio Driver Sz 0.03MB
© Snaglt 7 Size  16.03MB
4 visual 1# NET Redistributable 1.1- German Language Pack Size  0.30MB

28] Windows Media Player Hotfix [See Q828026 For more information] Size  4.84MB
5] windows KP Hotfix - KBB10217

I TR ]

If the interface has not yet been removed from the PC, you
should do this before uninstalling the driver.

FTDI Uninstaller, Version 2.1

If your USB device iz connected. please unplug it now. ..

Prezs Continue to uninztall the driverz. or Cancel to quit.

Continue

28
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In the following window, confirm deletion of the driver files:

FTDI Uninstaller, Version 2.1

Uninsztalling ¥ID_0403%PID_6001

Deleting registry entries. ..
Deleting files.__

Uninstall complete, press Finizh to exit.

e

This concludes uninstalling of the drivers.

Subject to errors and changes
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Technical background information

Data Throughput and Latency
Background

The Universal Serial Bus may be new to some users and develo-
pers. This application note tries to describe the major architec-
ture differences that need to be considered by both software
and hardware designers when changing from a traditional
RS232 based solution, to one that uses the FT232BM USB to
serial interface device. The information in this application note
also applies to the FT245BM USB to parallel FIFO interface de-
vices.

The Need for Handshaking

USB data transfer is prone to delays that do not normally ap-
pear in systems that have been used to transferring data using
interrupts. The original COM ports of a PC were connected to
the motherboard and were interrupt driven. When a character
was transmitted or received (depending if FIFO’s are used) the
CPU would be interrupted and go to a routine to handle the
data. This meant that a user could be reasonably certain that,
given a particular Baud rate and Data rate, the transfer of data
could be achieved without any real need for flow control. The
hardware interrupt ensured that the request would get serviced.
Therefore data could be transferred without using handshaking
and still arrive into the PC without data loss.

Data Transfer Comparison

USB does not transfer data using interrupts. It uses a scheduled
system and as a result, there can be periods when the USB re-
quest does not get scheduled and, if handshaking is not used,
data loss will occur. An example of scheduling delays can be
seen if an open application is dragged around using the mouse.

For a USB device, data transfer is done in packets. If data is to
be sent from the PC, then a packet of data is built up by the

30
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device driver and sent to the USB scheduler. This scheduler puts
the request onto the list of tasks for the USB host controller to
perform. This will typically take at least 1 millisecond to execu-
te because it will not pick up the new request until the next ‘
USB Frame’ (The frame period is 1 millisecond). Therefore there
is a sizable overhead (depending on your required throughput)
associated with moving the data from the application to the USB
device. If data were sent ‘byte at a time’ by an application, this
would severely limit the overall throughput of the system as a
whole.

Continuous Data - Smoothing the Lumps

Data is received from USB to the PC by a polling method. The
driver will request a certain amount of data from the USB sche-
duler. This is done in multiples of 64 bytes. The ‘bulk packet
size’ on USB is a maximum of 64 bytes. The host controller will
read data from the device until either (a) a packet shorter than
64 bytes is received or (b) the requested data length is rea-
ched. The device driver will request packet sizes between 64
Bytes and 4 Kbytes. The size of the packet will affect the perfor-
mance and is dependent on the data rate. For very high speed,
the largest packet size is needed. For ‘real-time’ applications
that are transferring audio data at 115200 Baud, for example,
the smallest packet possible is desirable, otherwise the device
will be holding up 4k of data at a time. This can give the effect
of ‘jerky’ data transfer if the USB request size is too large and
the data rate too low (relatively). The latest driver release will
automatically vary the requested packet size depending on the
baud rate selected.

Small Amounts of Data and End of Buffer Conditions
When transferring data from the FT232BM or FT245BM to the
PC, the device will send the data given one of the following con-

ditions: -

1. The buffer is full (64 bytes made up of 2 status bytes and 62
user bytes).

Subject to errors and changes
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2. One of the RS232 status lines has changed (FT232BM chip
only). A change of level (high or low) on CTS# / DSR# / DCD#
or RI# will cause it to pass back the current buffer even though
it may be empty or have less than 64 bytes in it.

3. An event character had been enabled and was detected in
the incoming data stream.

4. A timer integral to the chip has timed out. There is a timer in
both the FT232BM and FT245BM chips that measures the time
since data was last sent to the PC. The default value of the ti-
mer is set to 16 milliseconds. Every time data is sent back to
the PC the timer is reset. If it times-out then the chip will send
back the 2 status bytes and any data that is held in the buffer.

From this it can be seen that small amounts of data (or the end
of large amounts of data), will be subject to a 16 millisecond
delay when transferring into the PC. This delay should be taken
along with the delays associated with the USB request size as
mentioned in the previous section. The timer value was chosen
so that we could make advantage of 64 byte packets to fill lar-
ge buffers when in high speed mode, as well as letting single
characters through. The value chosen is 16 milliseconds. This
means that it will take 16 milliseconds to receive an individual
character, over and above the transfer time on serial or parallel
link.

For large amounts of data, at high data rates, the timer will not
be used. It may be used to send the last packet of a block, if
the final packet size works out to be less than 64 bytes. The
first 2 bytes of every packet are used as status bytes for the
driver. This status is sent every 16 milliseconds, even when no
data is present in the device.

A worst case condition could occur when 62 bytes of data are
received in 16 milliseconds. This would not cause a timeout,
but would send the 64 bytes (2 status + 62 user data bytes)
back to USB every 16 milliseconds. When the USBD system dri-
ver receives the 64 bytes it would hold on to them, and request
another ‘IN’ transaction. This would be completed another 16
milliseconds later, and so on until USBD gets all of the 4K of
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data required. The overall time would be (4096 / 64) * 16 milli-
seconds = 1.024 seconds between data packets being received
by the application. In order to stop the data arriving in 4K pa-
ckets, it should be requested in smaller amounts. A short pa-
cket (< 64 bytes) will of course cause the data to pass from
USBD back to our driver for use by the application.

*** For application programmers it must be stressed that data
should be sent or received using buffers and not individual cha-
racters.

Adjusting the Receive Buffer Latency Timer

FTDI’s second generation, BM series chips allow the latency ti-
mer to be changed from 16 milliseconds to any value from 1 to
255 milliseconds, in 1 millisecond increments. When using the
FTDI Virtual Com Port driver the latency timer can be set in the
port properties page. In Windows the port properties page is
accessed via the device manager. The initial value of the laten-
cy timer can also be pre-configured in ftdiport.inf by changing
the value of the last number in the following line -

HKR,,“LatencyTimer“,0x00010001,16

Where again, 16 milliseconds is the default value.

When using FTDI’s D2XX direct driver the function
FT_SetLatencyTimer can be used to adjust the value of the la-
tency timer.

Effect of USB buffer size and Latency on Data Throughput

An effect that is not immediately obvious is the way the size of
the USB total packet request has on the smoothness of data
flow. When a read request is sent to USB, the USB host control-
ler will continue to read 64 byte packets until one of the follo-
wing conditions is met: -

a) It has read the requested size (default is 4 Kbytes).

b) It has received a packet shorter than 64 bytes from the chip.

Subject to errors and changes
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c) It has been cancelled.

While the host controller is waiting for one of the above condi-
tions to occur, NO data is received by our driver, and hence the
users application. The data, if there is any, is only finally trans-
ferred after one of the above conditions has occurred.

Normally condition (c) will not occur so we will look at cases (a)
and (b). If 64 byte packets are continually sent back to the host,
then it will continue to read the data to match the block size
requested, before it sends the block back to the driver. If a small
amount of data is sent, or the data is sent data slowly, then the
latency timer will take over and send a short packet back to the
host, which will terminate the read request. The data that has
been read so far is then passed on to the users application via
the FTDI driver. This shows a relationship between the latency
timer, the data rate, and when the data will become available to
the user. A condition can occur where if data is passed into the
FTDI chip at such a rate as to avoid the latency timer timing
out, it can take a long time between receiving data blocks. This
occurs because the host controller will see 64 byte packets at
the point just before the end of the latency period, and will
therefore continue to read the data until it reaches the block
size, before it is passed back to the users application.

The rate that causes this will be:

62 / Latency Timer bytes/Second

(We use 2 bytes per 64 byte packet)

For the default values:

62 /0.016 ~= 3875 bytes /second ~ = 38.75 KBaud
Therefore if data is received at a rate of 3875 bytes per second
(38.75 KBaud), or faster, then the data will be subject to delays
based on the requested USB block length. If data is received at
a slower rate, then there will be less than 62 bytes (64 inclu-

ding our 2 status bytes) available after 16 milliseconds. There-
fore a short packet will occur, thus terminating the USB request,
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and passing the data back. At the limit condition of 38.75
KBaud it will take approximately 1.06 seconds between data
buffers into the users application (assuming a 4Kbyte USB
block request buffer size).

To get around this you can either increase the latency timer or
reduce the USB block request. Reducing the USB block request
is the preferred method though a balance between the 2 may
be sought for optimum system response.

Adjusting the USB Transfer Size

Again, when using the FTDI Virtual Com Port drivers the USB
Transfer (buffer) size can be set in the port properties page.
The initial buffer size is calculated from entries in the
ftdiport.inf file - with the size of buffer allocated being equal to
the .inf entry plus 1 multiplied by 64 (bytes).So 0 is 64 bytes,
and 3F is (63+1)*64 = 4096.There are two entries in the INF file
- the first one is the transmit buffer and the second is the recei-
ve buffer.

HKR,,ConfigData,1,01,00,3F,3F,10,27,88,13,C4,09,E2,04,71,02,38,
41,9¢,80,4E,C0,34,00,1A,00,0D,00,06,40,03,80,00,00,00,00

In the example above the two 3F’s are the entries in question,
with this line being set for 4k byte buffer size operation and

HKR,,ConfigData,1,01,00,00,00,10,27,88,13,C4,09,E2,04,71,02,38,
41,9¢,80,4E,C0,34,00,1A,00,0D,00,06,40,03,80,00,00,00,00

being set for 64 byte buffer size operation.

When using FTDI’s D2XX direct driver the function
FT_SetUSBParameters can be used to adjust the size of the USB
block requested. See the separate FTDI application note for ad-
vice on using FT_SetUSBParameters to optimize data through-
put.

Subject to errors and changes
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Event Characters

Event characters can be used with either FT232BM or FT245BM
devices. If the Event character is enabled, and it is detected in
the data stream, then the contents of the devices buffer is sent
immediately. The event character is not stripped out of the data
stream by the device or by the drivers. It is up to the applicati-
on to remove it. Event characters may be turned on and off de-
pending on whether large amounts of random data or small
command sequences are to be sent. The Event character will
not work if it is the first character in the buffer. It needs to be
the second or higher. The reason for this being, applications
that use the Internet, for example, will program the event cha-
racter as ‘$7E’. All the data is then sent and received in packets
that have ‘$7E’ at the start and at the end of the packet. In or-
der to maximise throughput, and to avoid a packet with only
the starting ‘$7E’ in it, the event character does not trigger on
the first position.

Flushing the Receive Buffer Using the Modem Status Lines

Flow control can be used by the FT232BM to flush the buffer in
the chip. Changing one of the modem status lines will do this.
The modem status lines can controlled by an external device
or from the host PC itself. If an unused output line (DTR) is
connected to one of the unused inputs (DSR), then it If the DTR
line is changed by the application program from low to high or
high to low, this will cause a change on DSR and make it flush
the buffer.

Flow Control

The FT245BM chip uses its own handshaking as an integral part
of its design, by proper use of the TXE# line. The FT232BM chip
can use RTS / CTS, DTR / DSR hardware or XON / XOFF software
handshaking. It is highly recommended that some form of
handshaking be used.

There are 4 methods of flow control that can be programmed
for the FT232BM device.
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1. None - this may result in data loss at high speeds

2. RTS/CTS - 2 wire handshake. The device will transmit if CTS
is active and will drop RTS if it cannot receive any more.

3. DTR/DSR - 2 wire handshake. The device will transmit if DSR
is active and will drop DTR if it cannot receive any more.

4. XON/XOFF - flow control is done by sending or receiving spe-
cial characters. One is XON (transmit on) the other is XOFF
(transmit off). They are individually programmable to any va-
lue.

It is strongly encouraged that flow control is used because we
are unable to ensure that we will always be scheduled. The chip
can buffer up to 384 bytes of data. Windows can ‘starve’ the
driver program of time if it is doing other things. The most ob-
vious example of this is moving an application around the
screen with the mouse by grabbing its task bar. This will result
in a lot of graphics activity and data loss will occur if receiving
data at 115200 baud (as an example) with no handshaking. If
the data rate is low or data loss is acceptable then flow control
may be omitted.

Technical background information:
© Future Technology Devices International Limited, 2002/2003

http://www.ftdichip.com
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