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Chapter 1: Introduction

1.1 Functional Description

The HUSB™ is a low cost expansion board for TERNtaler to add a high speed SLAVE USB port. Sorseru
applications need to transfer data in and outR&aat a high speed. Traditional RS232 serial tearddta rate can
only manage a peak bandwidth of approximately 19tedper second (at 115,200 baud). USB interfaneoavide
much higher data transfer rate.

The HUSB™ integrates a high-performance USB stagk (FT232H, FTDI) to provide an easy to progranBJS
1.1/2.0 slave interface. The onboard hardwarg fidhdles USB stack processing, and provides fgr-bpeed bi-
directional 8-bit parallel communication. The HUSBSXposes a slave USB interface, and connects @aaP
USB-B connector. The HUSB™ is an upgrade to the BWSwith the same mechanical dimension. For conaacti
to the TERN controller, the HUSB™ relies on thee¥pansion header compatible with most TERN corgrsl|

No USB specific firmware programming is requiredtba controller side. The USB interface is seea as
transparent parallel FIFO buffer tasked with trangfig data back and forth with the remote hogie @nly control
signals needed is “ready to transmit” and “dat&irexd” signals, readily available to your C/C++ bqation
running on the TERN controller.

Royalty-free software drivers are provided for méghdows environments (7, XP, 2000, NT, 98). Thiésle
proven USB software drivers eliminates the requéenfor Windows USB driver development.

Two types of USB software drivers are available:P/&hd D2xx. The VCP (Virtual Com Port) driver sugpap to
300 K bytes per second transfer rate, and allowiaglevice to be accessed transparently on thedeGrsough
traditional COM port software. The D2xx (USB direlttver and DLL) drivers can support up to 8M bypes
second. Additional utilities available from thir@uy sources allow the USB interface to be prograchmith
unique service and product ID numbers, allowinguhi¢ to be transparently integrated into OEM aqgtions.

Figure 1.1 HUSB + FlashCore-B
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Features:

* Expansion board to add a SLAVE USB port

* 8-bit parallel high speed bus

* Ready to use, royalty free USB drivers

* Eliminate Windows driver development
*2.1x1.3", USB bus powered

*USB 1.1 and USB2.0 compatible

* Tx/Rx buffer FIFO for parallel high speed data

* Data transfer rate to 150 KB/sec with VCP driver
* Data transfer rate to 8 MB/sec with D2xx driver

1.2 Physical Description

Below shows the physical description of the UB.

J1Pin1l USB Port

H1 Pin1

USB Power Jumper
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2.1 High-Speed USB 1.1/2.0 Slave FT232H

FTDI's TF232H chip provids a USB 1.1/2.0 slave UBBort. The FT232H handles USB stack processing
and no USB specific firmware programming is reqdir€he FT232H is configured to interface with the
HUSB CPU using the FT245 style asynchronous FIR&fiace. When configured in this mode, the pins on
the FT232H connect directly to the databus of tRéJ@nd is selected using an I/O mapped chip select.
The FT232H uses two types of USB software driveBP or D2xx. When the FT232H is configured to
use the VCP driver, the USB connection createstaaliCOM port on the PC. This allows the HUSB to
communicate to a terminal program as if it werenemted via RS232. The sample program
\tern\186\samples\ub\ub_usb_vcp.c shows how tahesE/SB port as a virtual COM port.

By default, the FT232H is configured to use the ©dxver. The data transfer rate can go as high as
MB/sec with the D2xx driver. The D2xx driver prdess a dymanic linked library that the user caniwse
developing a Windows application interface (see F@@n for information on using the D2xx driver)e&
the appendix at the end of this manual for instgliind configuring the FTDI drivers.

2.2 Hardware Drivers

2.2.1Installing FTDI's D2XX Driver

The FT232H on the HUSB is configured by TERN teiface the D2XX Windows driver. The D2XX
driver can be used with application software teclily access the FT232H through a DLL. The D2XX
driver can be found on the TERN AIERN_Docs\TERNUSB\cusb-direair at FTDI's website
http://www.ftdichip.com. This section describes the process of instattiegD2XX driver to work with the
HUSB.

The following instructions were performed on a Winebws XP machine. Other version of Windows
may vary.

1. Connect the USB to your computer using USB cable other power connection is required. Once it’
plugged in, Windows should detect the new hardwaceprompt with the Found New Hardware Wizard.

i) Found New Hardware

5B =- Serial Converter

2-1
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Found Mew Hardware Wizard

Welcome to the Found New
h:?\r Hardware Wizard

Thiz wizard helpz you install software for:

USE <-» Senal Converter

3;::) If pour hardware came with an installation CD
= or Hoppy disk, inzert it now.

what do you want the wizard to da?

(3 Install the software automatically [Fecommended)

(&3ilnztall rom a list or specific locaton [Advanced)

Click Mext to continue,

[ Meut = l[ Cancel l

2. Set the search location to fiERN_docs\TERNUSB\cusb-diredblder on the TERN Development Kit
CD. Click “Next”.

Found Mew Hardware Wizard

Please choose your search and installation optionsz.

(%) Search for the best driver in these locations.

Uze the check bowes below to limit or expand the default zearch, whick includes lozal
paths and removable media. The best driver found will be ingtalled.

[ 5earch removable media (loppy. CO-ROM...]
Include this location in the zearch:

EATERM_docs\TERMUSE\cuzb-direct L]

() Don't search. | will choose the diver to install

Chooge thiz option to zelect the device driver from a ligt, Windows does not guarantee that
thie driver you chooze will be the best match for your hardware,

< Back ][ Mewut » ][ Cancel
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Windows should begin searching for the correctetriv

-

Found Mew Hardware Wizard

Please wait while the wizard searches. ..

@ IISE <-> Serial Converter

Cancel

3. Select th&JSB Serial Converterdriver. This example shows the same driver inltveations. This

will vary on different computers, but at least ahmiver should be located.

Found Mew Hardware Wizard

Please select the best match For your hardware from the list below.

% USE Serial Converter

Deszcription Werzsion | Manufacturer | Location
_@hUSB Serial Converter 2.814.0 FTDI chtemnttern_docshternusbhcous
EFUSE Serial Cormerter 28140 FTDI Wwindows Update
< (2]
[5¥ This driver iz digitally signed.
Tell me why diver signing iz important
< Back " Meut = l ’ Cancel
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4. Click “Next” and Windows will install the USB 8al Converter driver.

- 1

Found Mew Hardware Wizard

Please wait while the wizard installs the software. _. .

% USE Serial Converter

Lo o
frbsui.dil
To C:AwINDDWShaystem32

5. When the installation is complete, Windows wilbmpt that the new hardware is installed and réady
use. The D2XX driver is now accessible to appicaprograms.

er Found New Hardware

Your new hardware is installed and ready ko use,
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6. To verify the driver is installed, open Systerogerties by right-clicking the My Computer deskiopn

and selecting Properties. Click the Device Man&ggton on the Hardware tab.

Device Manager

. The Device Manager liztz all the hardware devices installed
- an your computer. Use the Device Manager ta chanage the
properties af any device.

Device Manager

Cirivers

=y

Drriver Signing lets vou make zure that installed drivers are
compatible with Windows, Windows Lpdate letz you set up
hiow Windows connects to Windows pdate for drivers.

[ [Ciriveer Signing ] [ Windows Lpdate

Hardware Prafiles

= Hardware profiles provide a way for you to et up and stare
@ different hardware configurations.

[ Hardware Profiles ]

System Properties
_ System Restare _Automatic Updates FRemate
General Computer Mame Advanced

[ Ok ][ Cancel ]
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The Device Manager should show a “USB Serial Caevenode under the Universal Serial Bus
controllers branch. This represents the active d&mhection to the HUSB.

r Device Manager E] =

File  Action Mew Help
= =+ & @ =Ra

i+ '_"_, Mice and other pointing devices [

| e Madems i
& g, Agere Systems PCI Soft Modem

] 5’5’ Monitars

|- EE Metwork adapters

| 5 Ports (COM & LPT)

|- Processors :

|, Sound, video and game controllers

| % Storage wolumes

] oy Swskem devices
] Universal Serial Bus controllers

E= Intel(R) 5250108/DEM USE 2.0 Enhanced Host Controller - 240
g Intel(R) 8280108/DEM USE Universal Host Contraller - 242

g Inkel{R) §280108/DBM USE Universal Host Controller - 2404

g Intel(R) 528010B/DEM USE Universal Host Controller - 24C7

E '-_= USE Mass Skarage Device

&2 USE Root Hub

&2 USE Root Hub

= USE Root Hub

= LISE Root Hub

= 1158 Serial Converter: [

g WO e O RO
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2.2.2Installing FTDI's VCP Driver

The VCP version of the driver creates a Virtual CObtt allowing legacy serial port applications to
operate over USB e.g. HyperTerminal. In orderde the VCP driver, the D2XX driver must be
configured to load the VCP driver when connect&tlis section describes the steps to setup the VCP
driver.

1. After installing the D2XX driver described iretltast section, open the Properties tab of the “G8Bal
Converter” node from the Device Manager. The previsection describes finding the “USB Serial
Converter” node in the Device Manager tree.

2. Select the Advanced tab in the Properties padecheck the “Load VCP” box. Click OK and exit
Device Manager. This will force D2XX to use the V@Rver instead.

".LISE Senal Converter Properties %x

__General- Advanced | Driver || Details |

% 5 IJ5B Senal Converter

Configuration

Uze theze settings to overnide normal device behaviour,

k. H Cancel l[ Help
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3. Disconnect the USB connection to the HUSB aed tteconnect it. When reconnected, the D2XX
driver will attempt to load the VCP driver and tréae HUSB as a new device. Windows should prompt
with “Found New Hardware”.

i) Found New Hardware
LISE Serial Port

r

4. When the Found New Hardware Wizard appears;tsielénstall from a specific location.

Found Mew Hardware Wizard

Welcome to the Found New
::Q\ Hardware Wizard

Thiz wizard helpz you install zoftware for:

IJSE Serial Port

; .'j IF pour hardware came with an installation CD

e

2 or floppy disk. insert it now.

‘what do you want the wizard to do?

(2 Install the software automatically [Recommended)

(#3iInstall fram a list or specific location [Advanced)

Click Meust to continue.

Meut » l[ Cancel

2-8
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5. Set the search location to fiERN_docs\TERNUSB\cusb-vciplder on the TERN Development Kit

CD. Click “Next”.

-

Found Mew Hardware Wizard

Please choose your search and installation optionsz.

(%) Search for the best driver in these locations.

Uze the check bowes below to limit or expand the default zearch, whick includes lozal
paths and removable media. The best driver found will be ingtalled.

[ 5earch removable media (loppy. CO-ROM...]

Include this location in the zearch:

EATERM docs\TERNUSEcushvep w| [ Browse

() Don't search. | will choose the diver to install

Chooge thiz option to zelect the device driver from a ligt, Windows does not guarantee that
thie driver you chooze will be the best match for your hardware,

[ < Back ][ Mewut » ][ Cancel

Windows should begin searching for the correctetriv

Found Mew Hardware Wizard

Please wait while the wizard searches...

@ LSE Serial Part

Cancel
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6. Select th&JSB Serial Converterdriver. This example shows the same driver inlveations. This
will vary on different computers, but at least ahmiver should be located.

Found Mew Hardware Wizard

Please zelect the best match for your hardware from the list below.

(S’ USE Serial Port

Description Yersion | Manufacturer | Location

'q}’ELISE Serial Port 2814.0 FTDI c:Merntbern_docsiternusbhousb-vep
Eu” |J5B Senal Pott 287140 FTDI windows Update
£ b2

[5F This driver is digitally signed.
Tell me why driver signing is importart

[ < Back ” Meut » l[ Cancel ]

7. Click “Next” and Windows will install the USB #al Converter driver.

Found Mew Hardware Wizard

Please wait while the wizard installs the software...

(3 LSE Serial Part

e

9 7
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8. Windows will prompt when the New Hardware inlsttdbn is complete.

-

Found Mew Hardware Wizard

Completing the Found New
:‘a& Hardware Wizard

The wizard has finished inztaling the zoftware for;

3 USE Serial Port

Click Finish to cloze the wizard,

F
er Found Mew Hardware

Your new hardware is installed and ready ko use,

b,

2-11
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9. Open the Device Manager as described previgasitgrify the VCP driver is installed correctly.h&
HUSB should show up on the Device Manager as a B&ial Port. The HUSB can now communicate
with the PC like a serial COM Port.

Device Manager

Eile Action Mew Help

[+ -; Carmpuker |

| igs Disk drives T

] E_g Display adapters

Il DYDYCD-ROM drives

|5 Hurnan Interface Devices

|-(=Y IDE ATAMATAPT controllers

|-z Kevboards

") Mice and other pointing devices

e Madems

] % Monitars

|- B8 Metwork adapters

| Ports (COM & LPT)
- ATEM USE to Serial Bridge (COMZ)
; ﬁ_:\y“ Communications Port (COML)
5 ECP Prinker Port (LPT1)
- isE Serial Part {COMA)!

] ﬂ Processars

|, Sound, video and game controllers

| =gs Storage volumes

Ty

& - - - -

v System devices
Universal Serial Bus contrallers
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