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Introduction

This user manual describes the operation of the ST72321M9 embedded web server board.
(STEVAL-CDEO001V1). The board offers temperature measurement via an on-board
temperature sensor and displays it on the web page of the client PC connected via an
Ethernet connection. In addition, there is an LCD available on the board for temperature
display. There is an embedded web server firmware running on the board. This system can
be used for remote monitoring solution for applications such as air conditioning control in
industry, hospitals, etc. The same concept can also be utilized for other applications
requiring web or Ethernet connectivity. The board has the following features:

Provides temperature measurements in the range of -55 °C to 150 °C
Ethernet-based temperature monitoring on a computer terminal

16*2 dot matrix interface LCD module

Switches are provided for user interface

10-pin ICC programming and debugging connector

m Webpage is stored in internal flash of the microcontroller

The board operates on 5 V power supply. The board is comprised of the ST72F321M9 as
the controller, with operating voltage range of 3.8 V to 5.5 V, Flash 60 KB, and the LQFP80
14x14 package. The microcontroller senses the temperature of the environment through an
LM135 analog temperature sensor by using the analog-to-digital converter (ADC), and then
the resulting temperature value is sent to the web page and displayed in HTML format on
the computer terminal via the Ethernet hub. Since the temperature value is also available on
the LCD mounted on the board, this can be used in absence of a web interface such as a
front panel temperature display of a refrigerator, air conditioner, or any other home
appliance.

Figure 1. ST72321M9 embedded web server board (order code: STEVAL-
CDEO001V1)
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Getting started

Powering on the board

The ST72321M9 embedded web sever board is designed to be powered by a 5 V DC power
supply through the power jack (J22) on the board. J1 is provided to measure the current
consumption of the board. By default J1 shall be fitted. Once the board is powered up, the
power LED (D5) glows.

User interface to the ST72321M9 embedded web server
board

There are 4 switches as keys and a 2x16 LCD display to offer the user interface functionality.
The user interface on the board appears as shown.

Figure 2. The user interface

LCD Screen

SwW3 Sw4 SW5 SWé6

When the power is switched on, the default output on the LCD will look as shown below
which means that the system is ready to take command. The highlighted switch in grey
shows which keys are active to receive the command.

Figure 3. Default display state

ST7 WEBSERVER PR
ESS SW3 TO CONT.

SwW3 Sw4 SW5 SWé6
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1. To display the options available at any moment, press SW3. Upon pressing SW3, the
output on the LCD is as shown below:

Figure 4. Options

TEMP=SW4 SET
LIMIT=SW5 EXIT=SW6

SW3 SwW4 SW5 SWé6

2.  To display the current temperature, press SW4. The output on the LCD is as shown
below:

Figure 5. Current temperature display

TEMP.=......C
TO EXIT =SW6
SW3 Sw4 SW5 SW6

The SW6 can be used to exit from any menu.

To move to the default display state and to use other available options, SW6 is pressed.

3. To set the maximum and minimum temperature limit, press SW5. The output on the
LCD is as shown below:

Figure 6. Default limits

LIMIT: MAX=100
MIN=0 SET=SW5

SW3 Sw4 SW5 SwW6

Default maximum and minimum temperature limits are displayed. To set new temperature
limits, press SW5. To maintain the default limit settings, press SW6.
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4. Upon pressing SW5 in Figure 6, the output on LCD is as shown below.

Figure 7. Maximum temperature limit settings

FOR MAX USE R47
MAX=...... & SW5

SwW3 Sw4 SW5 SW6

To set the maximum temperature limit, rotate the potentiometer (POT) R47. As the user
rotates the POT R47, the change of limit is displayed simultaneously on the LCD screen.
Press SW5 to set new maximum temperature limit.

To exit, press SW6.

If the current temperature is more than the maximum limit, D8 LED glows.
5.  On pressing SW5 in the Figure 7, the output on LCD is as shown below.

Figure 8. Minimum temperature limit settings

FOR MIN USE R43
MIN=....... & SW6
sw3 sSw4 SW5 SW6

To set the minimum temperature limit, rotate the potentiometer R43. As the user rotates the
POT R43, the change of limit is displayed simultaneously on the LCD screen. To exit, press
SW6. The minimum temperature limit is set.

If the current temperature is less than the minimum limit, D9 LED glows.

How to connect to the network

Connect the ST72321M9 embedded web server board to the computer terminal via the
Ethernet hub /switch device in order to provide Ethernet interfacing as shown in Figure 9.

Figure 9. The board is connected to the computer terminal via hub device

ST7 ]
EMEEDDED Computer Terminal
WEB SERVER HTML WEBPAGE
BOARD Hub

R.HS " Derice w RM5
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To display the webpage on the computer terminal, enter the IP address of the board in the
address bar of the standard browser (Internet Explorer, Mozilla Firefox etc.)

Note: http://192.168.2.3/ST72321M9.htm (IP address of board)

TCP/IP settings

To display the page on the computer, TCP/IP must be configured properly in Windows.

® Step1: Open the network and dial-up connections in the control panel. This window
shows all devices that can be used to form network connections and their status. The
window is as shown below:

Figure 10. Network and dial-up connection window

4 Network and Dial-up Connections _ |D|i|

File Edit ‘iew Favorites Tools Adwanced Help ﬁ
&aBack v = - | Chsearch [yFolders £ | FERLrEa ) | E-
Address I Metwark and Dial-up Connections j f‘J‘)GU

e | Mame -+ | Type I Skabus
L Make Mews Connection

- Local Area Connection LAk Enabled

Netw;:irk and Dial-up
Connections

This Falder contains network
connackions For this computer, and a
wizard ko help vou create a new
conneckion,

Ta create a new connection, click
Make Mew Connection,

Tao open a connection, click its icon,

To access settings and companents of
a connection, right-click its icon and
then click. Properties.

To idenkify wour computer on the
network, dlick Metwork Identification.

To add additional netwarking
components, click Add Mekwark,
Components,

Select an item to wiew its description.

|2 ohjeck(s)
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® Step2: To view and set the IP settings of the client PC, right click the desired network
device (Local Area Connection) and select properties.

The window as shown in Figure 11 is displayed.

Figure 11.

Local area connection properties window

Local Area Connection Properties 2 x|

General I

Connect uzsing:

I Broadcom Met<treme Gigabit Ethernet far hp

Components checked are used by this connection;

] Client for Microsoft Metworks
,'E! File and Printer Sharing for Microsaoft Metwark s

Install... Uninztall | < Froperties |>

— Description

Transmission Control Protocol/internet Pratacol. The default
wide area network pratocal that provides communication
across diverse intenconnected netwarks.

¥ Show icon in taskbar when connected

oK | Cancel |

® Step3: Select Internet Protocol (TCP/IP) in above window and click properties. Then
the following window is displayed:

Figure 12.

Internet protocol properties

Internet Protocol (TCP/IP) Propetties

General |

You can get IP zettings assigned automatically if pour network supports
thiz capability. Othenwize, you need to ask. pour nebwork. adminiztrator for
the appropriate 1P zettings.

" Obtain an IP address automatically

—% Use the following IP address:
|IP address: 192 .18, 2 . 2

Subnet mask: I 255 0285 255 . 0
Default gateveay: I . . .

€ [btain NS server addiess automatically

—% Usze the following DMS server addiesses:

Prefermed DMS server: I . . .
Alternate DMS server: I . . .

Advanced... |

(0]:4 I Cancel |

Here, enter the IP address and Subnet mask for the client and press ok.
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Note:

Set the IP address of the client pc to be different from the IP address of the embedded web
server board. For example, 192.168.2.2 can be set as shown in Figure 12.

After making the required connections and setting the IP address, the user puts a request
for the temperature by typing http://192.168.2.3/ST72321M9.htm in the address bar. Then
the following page is displayed on the screen.

Figure 13. HTML web page

= ST-CMX Temperature Sensor Web Page - Windows Internet Explorer provided by Corporate PackageFabric@ST

CAT M |@http:mgz 168.2.3(ST7.htm V| 4| x ‘ ‘ P~
W R [EST—CMX Tempersture Sensor Web Page Iil v B - s v hPage - £FTook v
2

STMicroelectronics

CMX
\ SvsTEMs,

CMX-Micro Net is a unique TCP/IP stack for embedded applications. This Weh Server

demonstration is based upon a limited version of CMX-Micro Net and its Web Server and Ethernet

Add-On Options. There are a number of restrictions built into this code and they are described in

the user documentation provided with this demo version. S17 EMBEDDED WEB SERVER,

The full CMX-Micro Net software system is provided with complete source code, without the demo

version restri and offers ADD-On Options, such as PPP, FTP Client/Server DHCP Client, IN-BUILT FLASH MEMORY HUB
TFIP Client, DNS, SNMP, and Wireless Ethernet. CMX-Micra Net has surprisingly low HTML PAGE

ROM/RAM requirements and has heen used successfully around the world in hundreds of

embedded systems product designs across a board range of applications. CMX-MicroNet can he

licensed with an economical one-time fee, no royalies on shipped products and free technical | ST72F321 |(—)| WiiED |

support updates. (CMX TCPAP STACK) (TEMP SENSOR)

For more informarion about CMX-Micro Net, including white papers, journal articles and dara RTL8019
sheets please contact CMX at: ETHERNET DRIVER

CMX Systems, Inc.
12276 San Jose Blvd.
Smite 511
Jacksonville, FL 32223
+1-904-880-1840 (tel)
+1-504-880-1632 (fax)
email: cmx@cmx.com

nttp:/ S onx. com/

Temperature B

LB ® 941 am
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Hardware layout and configuration

The ST72321M9 embedded web server board is designed around the ST72F321M9 in an
80-pin LQFP package. The hardware block diagram Figure 14 illustrates the connection
between the ST72F321M9 and peripherals (LCD, temperature sensor, Ethernet EEPROM,
serial Flash and debugging connector). Figure 15 will help you locate these features on the
actual web server board.

Figure 14. Hardware block diagram

SERIAL LEVEL 4| RS232
FLASH CONVERTER CONNECTOR
M45PE80-VMP6G ST232ABDR
SHIFTER e
ST2378ETTR CONNECTOR
RESET
ST72F321M9T6
: : CONTROLLER
: Leco | | < ETHERNET
; JHD162A [ ! DRIVER 4
: : RTL8019AS '—l
i | SWITCHES N ETHERNET
: : CONNECTOR
i i RJ45
1 User Interface !
TEMPEARTURE \
SENSOR
EEPROM
LM135Z
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2.1

Figure 15. ST72321M9 embedded web server board layout

MIN LIMIT
POT. R43

J28, J30

EXTENSION
HEADER

TEMP.
SENSOR RESET
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o ST662ABN

CONNL

| (e
1] J15-20
[ Shi L]

SWITCHES
SW3, SW4, SW5, SW6

w 7

LCD MODULE

Power supply

The ST72321M9 embedded web sever board is designed to be powered by a 5 V DC power
supply through the power jack (J22) on the board.

U12 (KF33BD-TR) mounted on the board generates the 3.3 V DC power supply which
power(s) some parts of the board.

The power supply is configured by setting the related jumpers.
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Table 1. Power related jumpers

Jumper Description

Put jumper on JP21 to obtain 3.3 V

Jp21(M
Default: not connected

1 Put jumper to provide 5 V power to board.

Default: connected

1. Make sure to ground the test point (TP1) to activate U12.

The LED D5 glows when the ST72321M9 embedded web server board is powered correcitly.

Clock source

Two separate clock sources are available on the board for ST72321M9 and RTL8019AS.
® Y1, 16MHz Crystal for ST72321M9 microcontroller

® U2, 20MHz Crystal for RTL8019AS Ethernet driver clock settings for microcontroller
are done using Jumper J3

Table 2. Jumper J3 settings for Y1

Pin no. Description

Put jumper on pins 2 & 3 to enable the external clock to the
2-3 microcontroller. This can be used for programming the microcontroller
through the ICC tool

Put jumper on pins 1 & 2 to enable on- board 16 MHZ Crystal resonator

1-2 clock to the microcontroller

Default setting Put jumper on pins 1 & 2

U2 footprint on the board has the provision to mount the oscillator in the JC08 or JC14
package or the 2-pin quartz crystal per availability. If the user wants to connect the crystal,
then J36 jumper has to be fitted.

Table 3. Jumper settings for U2

Jumper Description

Put jumper to connect the crystal at U2.

J36 Default: Jumper FITTED.

Reset source

The reset signal of ST72321M9 embedded web server board is active low and the reset
source includes:

® ResetIC STM1001TWX6F
® RC circuit (R36 & C37)
® Reset button SW2

4
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24 Temperature sensor
The board is provided with the temperature sensor LM135Z which is powered by a 5 V
supply through resistor R25.
Table 4. Temperature sensor pin configuration
Pin no. Description Pin connection
1 V- Connected to GND
2 V+ Output pin connected to AIN1/PD1 of ST72321M9
3 ADJ Connected to pin 2 of POT R23. This is required for calibration.
2.5 Potentiometer R23
Potentiometer R23 is used to calibrate the temperature sensor for 2.98 V at 250 °C.
Table 5. Pin configuration
Pin no. Pin connection
1 Connected to GND
2 Connected to ADJ pin(3) of LM135
3 Connectedto 5V
2.6 Serial Flash
The 1 Mbyte serial Flash U9 is powered by fixed 3.3 V.
The serial Flash is interfaced to the microcontroller using the SPI interface. Since both are
operating on different voltage levels, a level shifter is connected between the serial flash and
the microcontroller.
Table 6. Serial Flash
Feature Description
Sales type M45PE80-VMP6G or G/T or TG are the possible values
Capacity 1 Mbyte, Page erasable.
Interface SPI
Package VFQFPN8
Operating voltage 27Vto36V
Note: In the current version of the solution, the web page is embedded in the internal flash of the

controller. For future use, serial flash is available to store the large size web page. Also refer
to Section 2.14 and Section 3.4.
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2.7 SPI serial bus EEPROM

A SPI based EEPROM (U4) is powered by 5 V.The EEPROM is interfaced with Ethernet
driver RTL8019AS.

Table 7. Jumper settings
Jumper Description
J4 Put the jumper to disable the write protection
J5 Put the jumper to end the hold condition
Note: U4 is not mounted on the board. The footprint is available on the board for future usage.
2.8 Potentiometer R43

Potentiometer R43 is used by the ADC of ST72321M9 to set a minimum temperature limit
for the thermostat.

Table 8. Pin configuration
Pin no. Pin connection
1 Connected to GND
2 Connected to PDO/AINO through J23
3 Connectedto 5 V
Table 9. Jumper settings
Jumper Description
Put a jumper on J23 to connect pin 2 of R43 to PDO of ST72321M9 to enable the ADC
J23 channel AINO
Default: connected

2.9 Potentiometer R47

Potentiometer R43 is used by the ADC of ST72321M9 to set a maximum temperature limit.

Table 10. Pin configuration

Pin no. Pin connection
1 Connected to GND
2 Connected to PD2/AIN2 through J37
3 Connectedto 5 V

4
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Table 11. Jumper settings
Jumper Description
Put a jumper on J37 to connect pin 2 of R47 to PD2 of ST72321M9 to enable the ADC
J37 .
channel AIN2 default: connected
2.10 Potentiometer R14
Potentiometer R14 is used to adjust the contrast of the LCD.
Table 12. Pin configuration
Pin no. Pin connection
1 Connected to GND
2 Connected to CNT (pin no.3) of 16x2 LCD
3 Connectedto 5 V
2.11 Display devices

16*2 alphanumeric LCD JHD162A is available as the display unit on the board to provide the
user interface. The LCD module is powered by a 5 V supply.

Table 13. Jumper settings

Jumper Description
J7 Put the jumper to power on the backlight of LCD.
Table 14. LCD connections to microcontroller
Pin no. Description Pin connection
1 GND Connected to GND
2 VCC Connected to + 5 V supply
3 CNT Connected to PIN2 of R14
4 RS Connected to PB1 of ST72321M9
5 RWR Connected to PB2 of ST72321M9
6 CE Connected to PBO of ST72321M9
7 DO Connected to PAO of ST72321M9
8 D1 Connected to PA1 of ST72321M9
9 D2 Connected to PA2 of ST72321M9
10 D3 Connected to PA3 of ST72321M9
11 D4 Connected to PA4 of ST72321M9
12 D5 Connected to PA5 of ST72321M9
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2.12

2.13

2.14

2.15

Note:
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Table 14. LCD connections to microcontroller (continued)

Pin no. Description Pin connection
13 D6 Connected to PA6 of ST72321M9
14 D7 Connected to PA7 of ST72321M9
15 ANO Connected to +5 V through R17
16 CAT Connected to PD3 through J7
Switches

SW2 is the reset switch. SW3, SW4, SW5, SW6 are used to provide keyboard functionality
to the LCD on the board. SW7 acts as the DIP switch (not mounted on the board). It can be
used for setting the IP address of the web server. (It will need firmware modification).

Ethernet driver RTL8019AS

It is a 100-pin PQFP package full duplex Ethernet controller.
® Features:
— ltis operated on a 20 MHZ clock
—  Supports 4 diagnostic LED pins with programmable outputs

Three LED's D1 (LED-LINK), D2(LED-RX), D3(LED-TX)) are available on the board.

RS232 level converter U6

The ST232ABDR is used to provide the voltage levels required for RS232 communication. It
has a supply voltage range of 4.5 to 5.5 V and a transmitter output voltage swing of + 9 V.

Level shifter U10

ST2378ETTR is used to act as a +15 kV ESD-protected level translator providing the level
shifting necessary to allow data transfer in a multi-voltage system. This is connected
between the serial flash and microcontroller since serial flash is operating on 3.3 V.

Table 15. Jumper settings

Jumper Description
J14 Put jumper on J14 to connect the pin no.19 (MISO) to PC4 of ST72321M9
Ji15 Put jumper on J15 to connect the pin no.13 (MOSI) to PC5 of ST72321M9
J17 Put jumper on J17 to connect the pin no.17 (SCK) to PC6 of ST72321M9
J18 Put jumper on J18 to connect the pin no.5 (NSS) to PCO of ST72321M9

To program the serial Flash externally using the external serial programmer above, jumpers
should not be fitted. For the details of external serial flash connector refer to Section 3.4.
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2.16

Note:

2.17

2.18

Charge pump

The charge pump (U7) is used for programming the flash memory of the microcontroller.
The charge pump provides 12 V from 5 V input. It is used for IAP application. The firmware
needs to be updated for IAP application implementation.

Table 16. Charge pump

Feature Description
Sales type ST662ABN
Package DIP-8

U7 is not mounted on the board.

LEDs
LEDs D6, D7, D8 and D9 are connected to PFO, PF1, PE6 and PE7 respectively.

D8 is the “temperature above maximum limit” indicator. D9 is the “temperature below
minimum temperature limit” indicator.

Development and debug support

The STVD7 is used as the development environment. The InDart STX from Softec is used
for programming the ST72321M9. The Indart STX or EMUS are the debugging tools.
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3 Connector details

3.1 Power supply connector

The ST72321M9 embedded web server board can be powered from a DC 5 V power supply
via the external power supply jack (J22).

Figure 16. Power supply connector (J22)

DC +5V ~J ' - D
z’/
3.2 RS232 connector VB1
Table 17. RS232 pin configuration
Pin no. Description

—_

Data carrier detect(CD)
Receive data connected to R1IN of ST232
Transmit data connected to T1OUT of ST232

Data terminal ready(DTR)

Signal ground
Data set ready (DSR)
Request to send (RTS) connected to T20UT of ST232
Clear to send (CTS) connected to R2IN of ST232

Ol N~ W|DN

Ring indicator

Figure 17. RS232 connector (DB9)

4
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Table 18. Jumper settings with enabled loopback on RS232
Jumper Description
J11 Put jumper on J11 to connect the pin DTR to DSR of DB9
J12 Put jumper on J12 to connect the pin DTR to CD of DB9
J8 Put jumper on J8 to connect the RTS to CTS of DB9
3.3 ICC connector J29
It is used for programming & debugging.
Figure 18. ICC connector J29
v
975 31
godooaaoo
goooo
10 8 & 4 2
Table 19. ICC connector pin configuration
PIN no. Description
1 GND
2 ICCDATA connected to PC4 of ST72321M9
3 GND
4 ICCCLK connected to PC6 of ST72321M9
5 GND
6 ICCRESET connected to reset pin ST72321M9
7 VDD_APPLI
8 ICC_VPP
9 ICCOSC to provide the external ICC clock.
10 GND
Table 20. Jumper settings
Jumper Description
Put jumper on JP31 to provide the +5 V to ICC connector on PIN no.7
JP31 Default: put jumper on JP31 to allow programming and debugging through ICC
connector.
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Table 20. Jumper settings
Jumper Description
. Put jumper on pins 1 & 2 to get 12 V supply from programming tool for
Pin1&2 . .
1o programming the microcontroller Flash (Default)
. Put jumper on pins 2 & 3 to get 12 V supply from U7 for programming
Pin2&3 . . o .
the microcontroller flash for IAP (in application programming).

3.4 Serial Flash connector J16
The serial Flash connected on the board can be programmed externally using SF
programmer via this SF_Conn connector J16.
Table 21.  Pin description
Pin no Description Pin No: Description
1 GND 8 SF_Q
2 3.3V 9 GND
3 GND 10 SF_D
4 SF_NSS 11 NC
5 GND 12 RESET_A1
6 SF_SCK 13 OE
7 GND 14 W_PR
These jumpers are provided for the user to connect large serial flash using an external
daughter board.
Table 22. Serial Flash pinout
Jumper Description
JP19-JP20 SF_PINOUT
3.5 Wrap area CONN1
This general purpose area is kept on the PCB for the user’s usage.
3.6 Ethernet connector J22
CONNZ2 (RJ45) is 10/100 Base T SINGLE PORT TAB UP LED G/Y. It has a built-in
transformer with turns ratio 1:1. It is connected to Ethernet driver RTL8019AS.
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Figure 19. Ethernet connector figure

Table 23. Pin description

Pin no. Description Pin no. Description
1 TxData+ 5 Shield
2 TxData- 6 RxData-
3 RxData+ 7 Shield
4 Shield 8 Shield
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ST72321M9 embedded web server - ST72F321M9T6
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ST72321M9 embedded web server - ethernet
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ST72321M9 embedded web server - power supply

Figure 23.
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Bill of materials UMO0504
5 Bill of materials
Table 24. BOM
Manufacturer‘s
Value-generic ordering Suppl.
Index |Qty | Ref. Package | Man. Supp. | ordering| Comment
part number code/orderable part code
number
Devices
1 1 U1 Microcontroller LQFP80 ST ST72F321M9T6
14x14
2 1 u4 SPI EEPROM SO-8 ST | M95010-WMN6TP/W Not
mounted
3 1 uée R8232. SO-16 ST ST232ABDR
Transreceiver
4 | 1] u7z |chargepump| SO-8 ST ST662ABD-TR Not
mounted
Temperature LM1352
5 1 us P TO92 ST LM235Z can also be
sensor
used.
6 1 U9 Serial Flash | VFQFPN8 ST M45PE80-VMP6TG
7 | 1| uto Level TSSOP20 | ST ST2378ETTR
translator
8 | 1| ut Reset SOT23-3 | ST | STM1001TWX6F
supervisor
9 | 1] ut Voltage SO-8 ST KF33BD-TR
regulator
10 [ 1| Q1 | PNPpower | gapos | g7 25TR2215 Not
transistor mounted
Ethernet Realte
11 1 us controller PQFP-100 KO RTL8019AS
Crystals and oscillator
SSs4
(HC49/U4
Q16.0-SS4-
1 1 Y1 30-30/30 H) 11.35 | Jauch | Q16.0-SS4-30-30/30
mm X
4.35 mm
Additionally
SS4 user has
. | (HC49/U4 the
2 | 1| uz | QROOSSA a5 | Jauch | Q20.0-SS4-30-30/30 provision of
30-30/30
mmXx JCOO0s8,
4.35 mm JCO14
oscillators
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Table 24. BOM (continued)

Manufacturer‘s
Value-generic orderin Suppl.
Index | Qty | Ref. 9 Package | Man. g Supp. | ordering| Comment
part number code/orderable part code
number
Connectors and jumpers
CONN2 | RJ45 With TYCO RS
1 1 | (Ethern | Magnetics and Electro 5-6605758-4 Comp | 6154412
et) G/YLED nics onents
2 1 | CONN1 | WRAP CONN
SW3,S
w4, (6mm X6
3 | 5| sws, Puzcvitt’é‘;m“ mm)push | Any
SWe, button
SW2
4 5 TP2,TP Test point Berg.-stlck Any
1 pin
5 1 SW7 Switch DIP-8 Any Not mounted
J1,J8,J
11,412,
J23,44,
J5,J7,J Jumper 2
6 17 | 18,J14, Header 1x2 pin, 2.54 Any
J15,J17 mm pitch
J18,J2
1,J23,J
37,J31
:gjg: Jumper 3
7 7 26,025 Header 1x3 rp])qlrr:] 2{:;‘:1 Any
J27 P
Header
2x5pin,
8 1 J29 ICC header 2.54 Any
mmx2.54
mm pitch
Power
POWER JACK JACK-
9 1 J22 25 mm 1417 CUl PJ-102B
8.96 mm
Header
2x25pin,
10 | 2 |J28,J30 gxzzd?; 254mmx | Any
P 2.54 mm
pitch
Jumper 4
11 2 [J19,J20 | HEADER 1x4 | pin, 2.54 Any
mm pitch
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Table 24. BOM (continued)

Manufacturer‘s
Value-generic ordering Suppl.
Index | Qty | Ref. Package | Man. Supp. | ordering| Comment
part number code/orderable part code
number
Header
2x7pin,
12 1 J16 CON14AP |254mm x | Any
2.54 mm
pitch
16 CHAR x
16%2 2ROW 5x8
13 1 LCA1 DRIVING JHD162A
MODE 1/16D
CHAR LCD
ER -
connector,d-
sub,pcb right
angle plug,4- Not
14 1 VB1 40 Any mounted
w/screwlock,0.
318 footprint,9
pin cont
Passive components (capacitors)
Mount
when using
RJ45
without
internal
1 1 c1 Ta1n?aLIjL|J:r/r$/€I>El\éct EIA 3528- Any Capacitor
. 21/ size B on Pin8 for
rolytic
example 1-
6605758-1
else
replace
with OR
4.7 yF/25V
2 1 C39 | Tantalum/Elect | E'A 3528 Any
. 21/ size B
rolytic
4.7 yF/16 v
3 2 ©29,C3 Tantalum/Elect EIA 33528_ Any Not mounted
0 . 21/ size B
rolytic
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Table 24.

BOM (continued)

Index | Qty

Ref.

Value-generic
part number

Package

Man.

Manufacturer‘s
ordering
code/orderable part
number

Supp.

Suppl.
ordering
code

Comment

C2,C3,

C4,C5,

C6,C9,
C10,
C11,
C12,
C13,
C14,
C15,
C16,
C19,
Cc21,
Cc22,
C23,
C24,
C25,
C31,
C32,
C33,
C3s,
Cot,
Cas,
C35,
C37,
C40,
C41,
C42

100 nF

SMD0805

Any

C7,Cs,
C17,
Cc18

33 pF

SMDO0805

Any

C26,C2
7

220 nF

SMD0805

Any

C34

10 nF

SMD0805

Any

C36

2.2 uF

SMD0805

Any

C88

1nF/0Q

SMDO0805

Any

Mount 0-Q
resistance
in place of
this
capacitor
for Ethernet
connector
with built-in
capacitor.
For
example 5-
6605758-4
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Table 24.

BOM (continued)

Index

Qty

Ref.

Value-generic
part number

Package

Man.

Manufacturer‘s
ordering
code/orderable part
number

Supp.

Suppl.
ordering
code

Comment

10

C90,
C95

10 pF

SMD0805

Any

Not mounted

Passive components (resistors)

R2, R3,
R4,R35,
R37,
R42,
R44,
R45

470

SMD0805

Any

28

R6,R7,
R10,
R11,
R12,
R13,
R21,
R22,
R24,
R26,
R27,
R28,
R29,
R34,
R38,
R39,
R40,
R41

10 kQ

SMD0805

Any

R17

500

SMDO0805

Any

R25

5.1 kQ

SMD0805

Any

R84

200

SMD0805

Any

R15,
R16,
R18,
R19

33

SMD0805

Any

R20

2.2 kQ

SMD0805

Any

R31

220

SMD0805

Any

R32,
R33

4.7 kQ

SMD0805

Any

10

R36

1M

SMD0805

Any

11

R83,
R75,
R52,
R76,
R49,
R53

SMD0805

Any

Not mounted
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Table 24. BOM (continued)
Manufacturer‘s
Value-generic ordering Suppl.
Index | Qty | Ref. Package | Man. Supp. | ordering| Comment
part number code/orderable part code
number
12 1 R82 0 SMD0805 | Any
o
13 R8,R30, 10 kQ P Any
resistor
R46
pack
R14,
R23, 3296 Wtiop | BOUR
14 4 R43, 20 kQPOT adjust NS
R47
Diode
D1,D2,
D3,D5,
1 8 D6.D7. LEDs 3mmLED | Any
D8,D9
6.2V Zener
2 1 D4 diode Any
Other information
MHOLE
32,MH
1 4 OLES33, Mounting 2.5 mm
MHOLE Holes hole
34,MH
OLE35
33/37
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Appendix A ST72F321M9T6 connection details

Table 25. ST72321 details
ST72321 details

DEV BRD function Microcontroller function
PAO DO
PA1 D1
PA2 D2
PA3 D3
PA4 D4
PA5 D5
PA6 D6 I°C Data
PA7 D7 12C CLK
PBO LCD_E PWM3
PB1 LCD_RS PWM2
PB2 LCD_RW PWM1
PB3 PWMO
PB4 DIP-0 PWM-ART external clock
PB5 DIP-1 PWM-ART input capture 1
PB6 DIP-2 PWM-ART input capture 2
PB7 DIP-3
PCO Serial Flash CE ADC analog input 12
PC1 ADC analog input 13
PC2 Timer B input capture 2
PC3 Timer B input capture 1
PC4 SPI MISO serial Flash, ICC_DATA ICC data input
PC5 SPI MOSI serial Flash ADC analog input 14
PCé6 SPI SCLK serial Flash, ICC_CLK SPI serial clock/ICC clock output
PC7 SPI slave select/ADC analog input 15
PDO MIN LIMIT POT ADC analog input 0
PD1 Temp_sensor_I/P ADC analog input 1
PD2 Max limit POT ADC analog input 2
PD3 LCD_LED ADC analog input 3
PD4 SWITCH3 ADC analog input 4
PD5 SWITCH4 ADC analog input 5
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ST72F321M9T6 connection details

Table 25. ST72321 details (continued)
ST72321 details
DEV BRD function Microcontroller function
PD6 SWITCH5 ADC analog input 6
PD7 SWITCH3 ADC analog input 7
PEO RS232 TX SCI transmit data out
PE1 RS232 RX SCl receive data In
PE2 RS232 RTSB
PE3 RS232 CTSB
PE4
PE5
PE6 D8(LED)
PE7 D9(LED)
PFO D6(LED) Main clockout (fCPU)/ADC analog I/P 8
PF1 D7(LED) Beep signal output
PF2 RSTDRYV Ethernet
PF3 DIP-4 TIMERA O/P COMPARE 2, ADC9
PF4 DIP-5 TIMERA O/P COMPARE 1, ADC10
PF5 DIP-6 TIMERA I/P CAPTURE 2, ADC11
PF6 DIP-7 TIMERA I/P CAPTURE 1
PF7 CHG_PUMP TIMERA EXT clock source
Ethernet connections
PGO SDO ethernet
PG1 SD1 ethernet
PG2 SD2 ethernet
PG3 SD83 ethernet
PG4 SD4 ethernet
PG5 SD5 ethernet
PG6 SD6 ethernet
PG7 SD7 ethernet
PHO IORB ethernet
PH1 IOWB ethernet
PH2 AEN ethernet
PH3 SAO0 ethernet
PH4 SA1 ethernet
PH5 SA2 ethernet
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Table 25. ST72321 details (continued)
ST72321 details
DEV BRD function Microcontroller function
PH6 SAS ethernet
PH7 SA4 ethernet
Crystal/ceramic resonators
0SC2 OSCOUT
OSC1 OSCIN
Revision history
Table 26. Document revision history
Date Revision Changes
22-Apr-2008 1 Initial release
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