£— UM0323
YI User manual

STEVAL-PCCO001V1 - Getting started with the ST7
Full-speed USB/RS232 Evaluation Kit

1.1

Introduction

The ST7 Full-speed USB/RS232 Evaluation Kit (STEVAL-PCCO001V1) has been created in
order to provide a complete reference design for a serial port bridge as well as an evaluation
board for ST72F651 devices. This application is used as an interface between devices with
a serial port (RS-232 type) and a host computer USB port.

The USB interface is widespread and well known, but due to its complexity, the RS232
standard connection is still much used in some applications. In the past all PC's had two
Serial communication ports RS232, but in the majority of PCs on the market today there is
only one serial communication port RS232 and some notebooks don't include RS232 at all.
In contrast the number of USB sockets are increasing.

This evaluation kit demonstrates the use of the USB Full Speed microcontroller ST72651 as
a bridge between the USB and the RS232 interface, providing an additional Serial port on
computers equipped with USB.

In addition, this evaluation kit demonstrates a simple method for connecting the USB
microcontroller ST72651 to the PC without need of a proprietary driver.

Several general purpose input / output pins of ST72651 are provided on the external
connector, thus providing a way to connect additional circuitry and allow customized USB
application. The evaluation board can be reprogrammed easily with a user code through the
In-Circuit Communication (ICC) connector.

Features and limitation of the RS232 communication

»  Communication speeds implemented (Baud/s): 2400, 4800, 9600, 14400, 19200, 28800,
38400, 56000, 57600, 115200, 128000, 256000

m Half-duplex communication

m 8-bit or 7-bit data + 1-bit parity (even/odd)

m No hardware handshaking (can be implemented by user).
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2 Getting started

2.1 System requirements

For correct installation of the ST7 USB/RS232 Evaluation Kit on your PC you need:

e PC with a running operating system of Windows© 98SE, 2000 or XP

e 20 MBytes of free hard disk space (the driver itself consumes less than 1 MByte)
e  One free USB socket

e CD-ROM drive.

2.2 Package content

The Full-speed USB/RS232 Evaluation Kit includes the following items:
e  One evaluation board with ICC, USB and RS232 connectors
e One soldered ST72F651AR6 full-speed USB microcontroller device (TQFP64
package)
ST72F651ARE6 is a Flash device which allows up to 100 reprogramming cycles. The
device is programmed with the evaluation firmware.
e CD-ROM
—  USB Driver for Windows 2000/XP/98SE
—  Documentation (Getting Started Manual, product datasheets)
—  Source code for the evaluation board firmware
—  PCB production data
—  Simple testing application USB_FS_test.exe.

2.3 Installation

The hardware setup process is different for each operating system, but for all of them you
have to insert the installation CD-ROM included in the evaluation board package before
installation.
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2.3.1 Windows XP installation

Log on with appropriate administration rights.

Plug the evaluation board into the free USB socket. A short while later Windows starts to
enumerate the new USB device and opens the welcome dialog box.

Figure 1. Windows XP driver installation - welcome dialog box

b Futid slzo7 playyzrs iz
Welcome to the Found New

\\ Hardware Wizard
.

This wizard helps you install software for:

USE to Serial bridge

') If your hardware came with an installation CD
<’ or floppy disk. insert it now.

What do you want the wizard to do?

O Install the software automatically (Recommended)
(®ilnstall from a list or specific location (Advanced}

Click Next to continue.

[ Next > ][ Cancel

Select "Install from a list or specific location" and press the Next button.

Figure2. Windows XP driver installation - search options dialog box

[ SO N BV BT AT E R s T

Please choose your search and installation options. \\

N,

O Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

[ < Back ][ Next > ][ Cancel
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In the search options dialog box select "Don't search ..." and press Next button.

Figure 3.

Windows XP driver installation - hardware type dialog box

L T e .
Hardware Type. \\
S
Select a hardware type, and then click Next.
Common hardware types:
\> MNon-Plug and Play Drivers CJ
LHNT &pm/Legacy Support
B PCMCIA adapters
3 PCMCIA and Flash memory devices
<2 Printers ]
¥ Processars
{]) Pienosné zafizeni systému Windows -
&2 CRPY IEEE 1204 Navinas b
[ < Back ][ Next > l [ Cancel ]

In the hardware type dialog box select "Ports (COM & LPT)" and press Next button.

Figure 4.

Windows XP driver installation - have disk dialog box

Select the device driver you want to install for this hardware. \

&

%5 Select the manufacturer and model of your hardware device and then click Next. If you
= have a disk that contains the driver you want to install, click Have Disk.

(Unable to find any drivers for this device)

Cancel

No available devices should be visible for first time installations. Press the "Have Disk ..."

button.
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Figure5. Windows XP driver installation - path to driver dialog box

x]
Insert the manufacturer's installation disk, and then
- make sure that the correct drive is selected below.

Cancel

P lizalllF ol Uil

Copy manufacturer's files from:

D:\Drivers\CDCnf\win2k_XF| V]

Select the correct path to the drivers located on the CD-ROM. For Windows XP the driver is
located in the path [CD-ROM letter]:\Drivers\CDC-inf\Win2k_XP. When the directory is
set, press OK button.

Figure 6. Windows XP driver installation - driver selection dialog box

Select the device driver you want to install for this hardware. \\
have a disk that contains the driver you want to install, click Have Disk.

.Si Select the manufacturer and model of your hardware device and then click Next. If you
-

Show compatible hardware
Model

_5 This driver is not digitally signed!

Tell me why driver signing is important

[ < Back ][ Next > I [ Cancel ]

After correct selection of the pathway to the CD-ROM drivers, the evaluation board device
will become visible. Select "STM CDC Communication Port" and press Next.

4
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Figure 7. Windows XP driver installation - compatibility warning dialog box

-~

rlayysrz Instlkiug

! E The software you are installing for this hardware:
*
STM CDC Communication Port

has not passed Windows Logo testing to verify its compatibility
with Windows XP. [Tell me why this testing is important. )

Continuing your installation of this software may impair
or destabilize the correct 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 &nyway ] | STOP Installation ]

During the final stage of installation Windows XP warns you that the driver is not certified. If
you are using the original CD-ROM you can ignore this message but you need to press the
Continue Anyway button otherwise the device will not work properly.

Figure 8. Windows XP driver installation - installation finished dialog box

I ST N BV BT AT E R s

Completing the Found New
\Q\ Hardware Wizard
N

The wizard has finished installing the software for:

j STM CDC Communication Port

Click Finish to close the wizard.

Press the Finish button to complete the installation process.
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Windows 2000 installation

Log on with appropriate administration rights.

Plug the evaluation board into the free USB socket. A short while later Windows starts to

enumerate the new USB device and opens the welcome dialog box.

Figure 9. Windows 2000 driver installation - welcome dialog box

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

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

To continue, click Next.

Cancel |

Press Next button to continue.

Figure 10. Windows 2000 driver installation - search options dialog box

Found New Hardware Wizard

Install Hardware Device Drivers \\
A device driver is a software program that enables a hardware device to work with \§
an operating system.

This wizard will complete the installation for this device:

@ 1USB to Serial bridge

A device diiver is a software program that makes a hardware device work. Windows
needs driver files for your new device. To locate driver files and complete the
installation click Next.

What do you want the wizard to do?

(% Search for a suitable driver for my device recommended}

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

< Back | Next > I Cancel I

Select "Search for a suitable driver for my device" and press Next button.
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Figure 11. Windows 2000 driver installation - locate driver files dialog box

Found New Hardware Wizard

£

Locate Driver Files N
Where do you want Windows to search for driver files? \?

Search for driver files for the following hardware device:

@ 1USB to Serial bridge

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

To start the search, click Next. If you are searching on a floppy disk or CD-ROM drive,
insert the floppy disk or CD before clicking Next.

Optional search locations:
™ Fioppy disk diives
[~ CD-ROM drives
IV Specify a location
I™ Microsoft Windows Update

< Back I Next > I Cancel

In the locate driver files dialog box select "Specify a location" and press Next button.

Figure 12. Windows 2000 driver installation - path to driver dialog box

Found New Hardware Wizard ' x|

Insert the manufacturer's installation disk into the drive oK

selected, and then click OK.
Cancel l

LCopy manufacturer's files from:

D:ADrivers\CDC-inf\\Win2k_xP _:_l Browse... l

Select the correct path to the drivers located on the CD-ROM. For Windows 2000 the driver
is located in the path [CD-ROM letter]:\Drivers\CDC-inf\Win2k_XP. When the directory is
set press OK button.
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Figure 13. Windows 2000 driver installation - digital signature dialog box

Digital Signature Not Found x|

The Microsoft digital signature affirms that software has
been tested with Windows and that the software has not
been altered since it was tested.

The software you are about to install does not contain a
Microsoft digital signature. Therefore, there is ho
guarantee that this software works cormectly with
Windows.

STM CDC Communication Port

If you want to search for Microsoft digitally signed
software, visit the Windows Update Web site at
http: //windowsupdate.microsoft.com to see if one is
available.

Do you want ta continue the installation?

No More Info

During the final stage of installation some versions of Windows 2000 warn you that the
driver is not digitally signed, but if you are using the original CD-ROM you can ignore this
message. You need to press the Yes button otherwise the device will not work properly.

Figure 14. Windows 2000 driver installation - installation finished dialog box

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

\> STM CDC Communication Port

‘Windows has finished installing the software for this device.

To close this wizard, click Finish.

Press the Finish button to complete the installation process.
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Windows 98SE installation

Ensure your Windows 98SE system is running. Plug the evaluation board into the free USB
socket. In a short while Windows starts to enumerate the new USB device and opens the

welcome dialog box.

Figure 15. Windows 98SE driver installation - welcome dialog box

Add New Hardware Wizard

This wizard searches for new drivers for:

USE Composite Device

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

Press Next button.

Figure 16. Windows 98SE driver installation - search options dialog box

Add New Hardware Wizard

‘What do you want Windows to do?

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

Select "Search for the best driver for your device" and press Next button.
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Figure 17. Windows 98SE driver installation - specify location dialog box

Add New Hardware Wizard

‘Windows will search for new drivers in its driver database
on your hard drive, and in any of the following selected
locations. Click Next to start the search.

I~ Floppy disk drives

I~ CD-ROM drive

1= Microsoftay/indows pdate

]\7 Specify a location:

ID:'\Dlivers\CD C-inf\win98 - I

Select "Specify a location" option and enter the correct path to the driver. For Windows
98SE the driver is located in the path [CD-ROM letter]:\Drivers\CDC-inf\Win98. Then
press Next button.

Figure 18. Windows 98SE driver installation - driver confirmation dialog box

Add New Hardware Wizard

‘Windows driver file search for the device:

STMicroelectronics CDC

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

Location of driver:

EATEMPYWINIBASTMCDC.INF

In the driver confirmation dialog box "STMicroelectronics Virtual COM Port" should be
displayed. Press Next button to continue.

4
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Figure 19. Windows 98SE driver installation - installation finished dialog box

Add New Hardware Wizard

STMicroelectronics Virtual COM Port

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

TP OTe PO

Press the Finish button to complete the first stage and to continue to the second stage of
driver installation for Windows 98SE.

Figure 20. Windows 98SE driver installation - the second welcome dialog box

Add New Hardware Wizard
This wizard searches for new drivers for:

Unknown Device

A device driver is a software program that makes a

hardware device work.

When the first stage of driver installation has been successfully achieved, the wizard detects
a new device. To continue with Windows 98SE device installation, press the Next button and
repeat all the above steps one more time. Press the Finish button to complete the
second round and final stage of driver installation for Windows 98SE.
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234 COM port number change

It is possible to change the COM port number assignment on Windows 2000 and Windows XP
systems. To do this, you have to open the Control Panel and run choose System Properties.
In the System Properties dialog box you have to switch to the Hardware tab and press the
Device Manager button.

Figure 21. Device manager window

.% DEY]

File Action VYiew Help

«=- H FE 2 A xR

# @ PCMCIA adapters

= Ports (COM&LPT)

: : F‘f Bluetooth Communications Port (COM&)
g F\f Bluetooth Communications Port (COMS)
: ,f._\y' Communications Port {COM1)

+ 3% Processors

EAIaEET;

£

Under the Ports (COM & LPT) section you can find your newly installed STM CDC
Communication Port. Select this item and select Properties from the Action menu.

Figure 22. Communication port properties dialog box

\STHICDC Communication Port (COULS) Prynzriizs ao)

| General| Port Settings ]Drivel ‘

Bits per second: ;
Data bits: | 8 Q
Paiity: | None Q

Stop bits: »1

Elow control: ‘None @

[ Advanced... l ’Bestore Defaults ]

[ OK ][ Cancel ]

When the properties dialog box appears, press the Advanced button.

4
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Figure 23. Advanced settings dialog box

Adyanezd Sgitings fur CULY

[Vlise FIFO buffers [requires 16550 compatible UART f

Beceive Buffer: Low (1)

Transmit Buffer: Low (1)

COM Port Number: | COM3

Select lower settings to cormect connection problems.

Select higher settings for faster performance.

i

J High(14)

J High(18)

(14)

(16)

ao)

oK

Cancel

Defaults

In the advanced settings dialog box you can change the COM Port Number assignment. By
pressing the OK button you can confirm the new selection. Click also on the OK button in
the properties dialog box and close all previous dialog boxes. Selection is applied

immediately.
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Usage of the evaluation board

When the board is plugged into the PC and after the device driver is correctly installed, the
evaluation board is ready to communicate. You can use it as a standard communication
COM port. The device will become visible as a new COM port in all common serial
communication programs like Windows Terminal application etc.

The COM port number assignment is based on the USB socket used. Therefore, if you plug
the evaluation board into different USB sockets, the COM port number will change
accordingly.

It is also possible to connect more than one evaluation board into one PC. Each of the
boards is assigned to a different COM port number.

You can use the application USB_FS_test.exe to test the correct functionality of the
evaluation board. The application is included on the supplied CD-ROM.

Warning: It is not possible to use the loop-back device to test the
evaluation board due to half-duplex limitation.
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Evaluation board hardware description

The evaluation board hardware layout was created in OrCAD 10.3 and all project files are included on the
installation CD-ROM in the Hardware directory.

Figure 24. Evaluation board components layout

Pl [ |
PLUG 9 1 13 74 E F
1 10 . 2 R9 co
6 Cis Cc21 |:
R8 R7 " - Cli1 K1
] e i
v o | | Ut L
1 17 f
cleclacisclr [ || 7 R1
9
L = U™ - 6 oo
]c1o
CB1 CB3 CB2 J6 J7 :l |:
E 1[0 ]
Iy | ki b3
Al12635
Connectors:

e K1 -USB B connector for connection to the PC
e P1-CANON 9 pin male RS232 connector
e J3 - Power connector, pinl (square pad) = +5V, pin2 = GND

e J4-GPIO port D of ST72651. Can be used for connecting additional circuitry.
e J5-ICC programming connector. Used for programming ST72651 with new firmware or for

debugging.
e J6-TTL level of RS232 RX (circle pad) and TX (square pad) signals. Some applications need only
TTL signal levels for serial communication.

e J7-GPIO port B of ST72651. Can be used for connecting additional circuitry.

Junctions (all connected by default):

e CB1 - Connect/Disconnect +10V to pin 4 of the RS232 connector (DTR signal). This connection can
be used to power the application connected with RS232

e CB2- Connect/Disconnect RX TTL signal from MCU to RS232 level shifter.
e CB3- Connect/Disconnect TX TTL signal from MCU to RS232 level shifter.

LEDs:

e D1 -lights up when the board is connected to USB and enumerated
e D2 - lights up during transfers from USB to RS232
e D3 - lights up during transfers from RS232 to USB.
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Evaluation board firmware

All source and project files for the microcontroller firmware are included in the Software
directory of the installation CD-ROM.

The evaluation board firmware was developed in the ST Visual Develop rev. 3.3.2 IDE with
16k limited version of Cosmic C compiler 4.5c. Both software tools are available on the ST
internet site http://www.st.com/mcu.

You can also contact your local ST sales office for obtaining this software.

Cosmic C compiler must be installed in the path without spaces in the name, i.e.
"C:\COSMIC\CXST7_16K\". The default installation path cannot be used.

In order to compile the whole project correctly the user has to modify the file
USB_FS_ 7265 32K.MAK and select the correct path to the project in the PRJ_PATH
definition.

In case the recommended path for Cosmic C compiler is not used, the user has to also
modify the file USB_FS_7265_32K.LKF and modify the pre-set path to correct the Cosmic C
compiler location.

The firmware is based on the standard ST7 USB Full Speed library. This library can also be
downloaded from ST internet site http://www.st.com/mcu.

One part of the source code is dedicated to Data Transfer Coprocessor, which is part of the
ST72651 MCU. This code can be compiled using the tools included with the source code. In
the "DTC Compiler\Fsm" part of the source code you can find the batch file all.bat which
automatically compiles the source files for DTC and copies the result into the correct project
directory. This batch file should be modified in order to change user paths to the project. The
DTC implements the RS232 serial communication protocol.
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6 Evaluation board diagram

Figure 25. Evaluation board diagram

v
cc®
o e 13 17
DSUB9-M | O———X 5 TUN  T1OUT [
17 T2IN  T20UT
° o | 16 15
o4 0.1M | RUN  RIOUT [
o R2IN  R20UT cB2
o4
GND |+ 0—2%( CB1 * —‘—i C1+ )JunctionlOn
o Junctionon ) 18 1- ON
uncton ) 01IM | 5 |sT3222/Tss0P20 JUMPER 6l JUMPER
Vec O C16 B = ca+ GND 3
GND 01Mm |on —H e
T | 3 1 1z, B3 1|2
[+ 7V EN 150 13
ST 55 V- SHDN GND 5 )
[ | U3 g |on
GND —* 3
CON_2x5A Ay oND y 3
c17 v ci8 cc ] o
ols|6|al2 0.1M CC0—|+ 0.1M
>
GND |
J4 |
CON_1x8
GND |— 8|7|6[5[4]3]2]1
ca1
150nF 48474645 2u1loB9B8R7 363534 33
R9 [ [ GND
M UUUU »»00TTTT TIUITT
49 49939 SZ2p00000 0000
—] PWM1/PE4 0000 GRZIg® RO Nooak
>>>>» TUIDT
50 2222 Se 32
5| ICCSELVpp  S3GE SS933 Vss1 |51 Vee
RESET ITTF aL Vpp1
52 §$QQ 30 100nF
R10 53 | SCL(HS)PFO S © & 3 PC3(HS)/DTC/SCK [54  C9
10k 54| SDA/(HS)PFL TN = o PC2(HS)IDTCIMOSI =50
55| AINO/PF2 o PCI(HS)/IDTC/MISO |57
GND 56| AIN1/PF3 PCO(HS)/MCOISS |-<
57| USBEN/(HS)PF4 26
55| ICCCLKI/(HS)PF5 ul PA7/DTC |52
T00nF C8 ICCDATA/(HS)PF6 PAG/DTC 5,
ST72651_TQFP64 PA5/DTC £
cc 59 oTC |23
re [ ]R7 © 60 | VDD2 PA4/DTC [,
51 | VDDa PA3/DTC |57
ak7| |ak7 551 Vssa PA2/DTC |55
\ Vgso PA1/DTC |79
Vee© GNDJ 63 PAO/DTC
64 | I3 MW m 18
GND c19 T‘ oscouTt o~ PB7/DTC 171
C TVTUVTTVTTVTTVTDO —
FL 220r L v2 esgg  08s gEggEg U
@ <
ovol—] T FBESE << 995 995900
= T ® 2303 Qh, 000 000000
CSTCW12MO T[2]3]4]5 |6]7 1819110 [LIL2[3L4[5[L6
Y1
c20 GND
22pF 100nF
" c10 3 7
ol i L CON_1x8
c13 R1 2
100nF
GND g
v,
ks CC T
Vee
s1
K1
s1 1
+5V [
cJ G
D+ A
s2 GND
=2 c11 Vee
USB1X90B I—| |— 100nF
{GND
R3 7
™ g;,o LED_POWER o1 A12636

g

21/24




Part list

UMO0323 - User manual

v

22/24

Part list
Table 1. Bill of material
Quantity Reference Part

10 C8, C9, C10, C11, C13, C14, C15, C16, C17,C18 |100nF SMD 0805

2 C19, C20 22pF SMD 0805

1 Cc21 150nF SMD 0805

1 D1 LED GREEN SMD 0805

2 D2,D3 LED RED SMD 0805

1 J5 CON 2x5 - HEADER PCB

1 K1 USB-B connector PCB

1 P1 DSUB9 Male - CANON 9V 90

1 R11 1.5kQ SMD 0805

2 R3, R9 1MQ SMD 0805

3 R4, R5, R6 330Q SMD 0805

2 R7, R8 4.7kQ SMD 0805

1 Ul ST72651AR6T1 TQFP64

1 u2 ST3222EBTR (replacement
ST3222ECTR) TSSOP20

1 Y2 12MHz quartz resonator

Y2, C19, C20 resonator circuit can be replaced by Y1 - CSTCW12MO.
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Revision history

Table 2. Document revision history
Date Revision Changes
08-Dec-2006 1 Initial release.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST's terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
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