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UP25

ALB E25 - ALB S25

microProcessor 25 I/O lines

TECHNICAL MANUAL

UP25

Application based on microcontroller 87¢51 matched with a specific
management firmware developed for it. Code sequences sent through the
serial line allow to: drive three 8 bit ports for I/O operations, eventually
generating timed interrupts; acquire the 16 bit counter; read or write EEPROM
messages; manage an A/D converter, a D/A converter and a LED display
driver through high level commands. Two communication protocols can be
selected: a point-to-point protocol or a Master-Slave network protocol.
Local Setup mode to configure completely the several sections.

ALB E25

Evaluation board based @25 provided with a set of LEDs, keys and
connectors, that allow the user to control all the several resquiP@tsis
provided with. Serial line configurable as RS 232 or RS 485.

ALB S25

Experimental board basedpR25 provided with a prototipal area where the
user can develop any specific hardware to interface and the specialization ¢
MP251/0 lines.

Serial line configurable as RS 232 or RS 485.
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DOCUMENTATION COPYRIGHT BY grifo ®, ALL RIGHTS RESERVED

No part of this document may be reproduced, transmitted, transcribed, stored|in a
retrieval system, or translated into any language or computer language, in any form or
by any means, either electronic, mechanical, magnetic, optical, chemical, manugl, or
otherwise, without the prior written consentgoifo ©.

IMPORTANT

Although all the information contained herein have been carefully veriief, ®
assumes no responsability for errors that might appear in this document, or for dajnage
to things or persons resulting from technical errors, omission and improper use of this
manual and of the related software and hardware.
grifo ®reserves the right to change the contents and form of this document, as well as the
features and specification of its products at any time, without prior notice, to obtain
always the best product.
For specific informations on the components mounted on the card, please refer {o the
Data Book of the builder or second sources.

SYMBOLS DESCRIPTION

In the manual could appear the following symbols:

Attention: Generic danger

A Attention: High voltage

Trade Marks

(ebaco—e) GPC®, grifo © : are trade marks gfrifo ©.
Other Product and Company names listed, are trade marks of their respective cdmpanies.
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INTRODUCTION
The use of these devices has turned - IN EXCLUSIVE WAY - to specialized personnel.

The purpose of this handbook is to give the necessary information to the cognizant and sure use of
the products. They are the result of a continual and systematic elaboration of data and technical tests
saved and validated from the manufacturer, related to the inside modes of certainty and quality of
the information.

The reported data are destined- IN EXCLUSIVE WAY- to specialized users, that can interact with
the devices in safety conditions for the persons, for the machine and for the enviroment, impersonating
an elementary diagnostic of breakdowns and of malfunction conditions by performing simple
functional verify operations , in the height respect of the actual safety and health norms.

The informations for the installation, the assemblage, the dismantlement, the handling, the adjustment,
the reparation and the contingent accessories, devices etc. installation are destined - and then
executable - always and in exclusive way from specialized warned and educated personnel, or
directly from the TECHNICAL AUTHORIZED ASSISTANCE, in the height respect of the
manufacturer recommendations and the actual safety and health norms.

The devices can't be used outside a box. The user must always insert the cards in a container that
rispect the actual safety normative. The protection of this container is not threshold to the only
atmospheric agents, but specially to mechanic, electric, magnetic, etc. ones.

To be on good terms with the products, is necessary guarantee legibility and conservation of the
manual, also for future references. In case of deterioration or more easily for technical updates,
consult the AUTHORIZED TECHNICAL ASSISTANCE directly.

To prevent problems during card utilization, itis a good practice to read carefully all the informations
of this manual. After this reading, the user can use the general index and the alphabetical index,
respectly at the begining and at the end of the manual, to find information in a faster and more easy
way.

CARD VERSION
The present handbook is reported toAl® E25 andALB S25 cards whose release is:

ALBE25 -> 110196
ALB S25 -> 110196

and later. The validity of the bring informations is subordinate to the number of the card release. The

user must always verify the correct correspondence among the two denotations. On the card the
release number is present in more points both board printed diagram (serigraph) and printed circuit
(for example between connectors CN2 and CNAldB E25 and between CN2 and the prototipal

area orALB S25 both on the component side and on the solder side).

(uP25, ALB x25 Rel. 5.10
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uP25 GENERAL INFORMATION

MP25 (microProcessor 25 1/O lines) is a powerful system designed specifically for the applications
that require Input or Output lines management.

This system is based on the very famous microcontroido®1 with a management firmware
developed for it; through comfortable code sequences sent through the serial line it allows tomanage
several sections; In detditiree 8 bit ports are available for I/O operations like output lines control,
eventually generating timed interrupts (square wave, setting or resetting the pin for a determined
time, etc.), input lines acquisition eventually with debouncing, etc.

There is one more line that can be configured to work ad 1/O line or as a trigger singal €bithe
counter available to the user.

To work correctlyuP25 must be connected to a seli#PROM that can be up t8KBytes; it

contains the system configurations and is used to store 2(Btstringsof 10 characters each,
available to the user.

MP25 is also provided with a set of high level commands to managelarconverter, eD/A
converter and &ED display driver, opportunely interfaced through some I/O lines.

Two communication protocols are available with a baud rate up to 38.4 KBaud; the first is used to
build a simple point-to-point communication bufferedR8 232 RS 422or Current Loop ; the

second is essential to develop a Master-Slave structure buffered in RS 485 or Current Loop. In this
case, connecting sevep#?25devices to the network, it is possible to manage a very high number

of I/O signals also located at remarkable distances through an unique Master board and an unique
serial line.

For example it is possible to make automatic doors controls for buildings, signals repeaters, etc.

- Firmware implemented on microcontrol&rc51

- Local SETUP mode for a complete system configuration.

- Communication protocol for point-to-point btaster-Slavesystems.

- Up to128pP25devices can be connected in Master-Slave mode.

- Baud Rate selectable froni200 Baudup t038.4 KBaud

- Up to 25 1/O linesmanageable for 1/0O operations.

- Possibility to generate signals like square wave, timed setting or resetting of a pin, etc. with
high level commands.

- Supports several kinds of seftE HEPROMS up to2KBytes, to store Setup and messagges.

- Up t0203 stringseach 10 characters long can be stored in EEPROM.

- 16 bit Counter user available managed through high level commands.

- 12 bit A/D converter TLC 2543interfaceable and manageable with high level commands.

- 16 bit D/A converter AD 420interfaceable and manageable with high level commands.

- LED display driver M5480 interfaceable and manageable with high level commands.

Page 2
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uP25 HARDWARE DESCRIPTION

Here follow an hardware description of the several section that make a miRigtaystem (please
refer to the electric diagram in figure 1), with indication of the function performed by each section.

PORT 0 INPUT/OUTPUT LINES

It is made of the 8 lines calld&D.?(pin 36-43 of uP25), each of which can be configured as input

or output. Commands available for this section allow both byte-level operations (read or write the
whole port) and bit-level operations (read or write to a single line).

In addition, a set of commandst available foports 1 and 2allow to performtiimed status changes

on the lines configured as output; in fact it is possible to generate a square wave, to activate a certain
output for a given time, to generate a specified number of impulses, etc.

PORT 1 INPUT/OUTPUT LINES

It is made of the 8 lines callé&dL.?(pin 2-9 of uP25), each of which can be configured as input or
output. Commands available for this section allow both byte-level operations (read or write the whole
port) and bit-level operations (read or write to a single line).

PORT 2 INPUT/OUTPUT LINES

It is made of the 8 lines call&®.?(pin 24-31 of yP25), each of which can be configured as input,
output or as management signalsAdD converter, D/A converter or LED display driver (as
described further in this manual).

In case of configuration as I/O, the commands available for this section allow both byte-level
operations (read or write the whole port) and bit-level operations (read or write to a single line).

INTO LINE

It is connected to the signdNTO (pin 14 ofuP25), which can be configured as input, output or as
trigger for thel6 bit counter available to the user.

In this particualr case the counter will be increased by one each tatie@edgeis detected on

the above mentioned pin.

If the INTO line is configured as 1I/O, the instructions that allow to perform timed status changes
descrived in one of the above paragraph will be available, in addition to the commands to set and
acquire the pin status.

(uP25, ALB x25 Rel. 5.10
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RESET SIGNAL

Itis connected t&ST signal (pin 10 ofiP25), which must be connected to a specific circuitery that
charges to generateesetsignal during the system power-on. Such signal, during this phase, must
reach logic level, keep the status for at ledstisec the return to logic levél.

RUN/SETUP AND RESISTOR NETWORKS SUPPLY

This circuitery drives théSETUP signal (pin 17 ofAP25) which has a double function: allows to
select the working modalityRUN or SETUP) through the jumper, and allows to manage the resistor
networks supply (signal SIP) of pditl and2 of pP25through thePNP transistor.

In detail:

JUMPER CONNECTED (SETUP MODE)
In this modalityuP25sets all the ports as inputs and supplies the resistor networks as the transistor
is led to carry the current by the jumper itself.

JUMPER NOT CONNECTED (RUN MODE)

In this modalityuP25as first reads the setting data contained in the EEPROM, if these are valid
configures the ports as inputs or outputs anly when comes to this point supplies the resistor
networks (LED on). By acting this way, during the initialization phase immediatly after the power
on it is warranted the logic statQgo the pins configured as outputs, avoiding the possibility of
unwanted activations ™PN devices connected to them.

EEPROM

Itis the circuitery made of the seddEPROM and its specific interfacing components. This section
is driven throughPWM, SCL andSDA signals (pinl5, 18 and19).
In detail:

PWR (pin15) -> EEPROM power supply circuit management signal
SCL (pin18) ->  Serial lineClock signal
SDA (pin19) -> Serial line Data signal

The EEPROM power supply management circuitery warrants a better retention of the data stored in

EEPROM, because this latter is supplied only during the information read and write phases. Such
circuitery anyway is optional and can be omitted by leavind®pUR of pP25disconnected.

POWER SUPPLY OF uP25

MP25needs an unique tension for supply:

+5Vdc: Supplies the CPU core and peripherals; must be in the range #55%@nd must be
provided through the specific pins.

Page 4 (uP25, ALB x25 Rel. 5.10
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FIGURE 1: ELECTRIC DIAGRAM OF MINIMUM HP25-BASED SYSTEM
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INTERFACEMENT OF A/D, D/A AND LED DISPLAY DRIVER

The lines ofuP25port2 allow to connect aA/D converter, aD/A converter and a_LED display

driver. These devices are managed through a set of high level commands and allow to make the
application based onP25 even more powerful and versatile, enlarging the range of projects and
fields where it can be used.

Connection modalities of such peripheral devices todare shown in figure 2.

INTERFACEMENT OF A/D CONVERTER

TheTexas Instruments TLC 2543A/D converter can be connectedui®25, this device has the
following features:

Conversion resolutioh? bit.

11 analog input channels.
Conversion timé.0 pusec

End Of Conversion output pin.

To interfaceTLC 2543 to pP25the user should perform the following connections:

Port 2.0 (pin 24 of uP25 -> CIk (pin 18 of TLC 2543) : Serial Clock signal

Port 2.1 (pin 25 of uP25 -> Din (pin 17 of TLC 2543) : Serial Data In signal
Port 2.2 (pin 26 of uP25 <- Dout (pin 16 of TLC 2543) : Serial Data Out signal
Port 2.3 (pin 27 of uP25 -> CS(pin150f TLC 2543) : Serial Chip Select signal

INTERFACEMENT OF D/A CONVERTER

TheAnalog Devices AD 42@/D converter can be connectedu®25, this device has the following
features:

- Conversion resolutioh6 bit.
- Output signal can be Tension or Current in the ra@g&8 Vdc, 4+20 mA, 020 mA, and
0+24 mA.

To interfaceAD 420to pP25the user should perform the following connections:
Port 2.1 (pin 25 of uP25 -> Din (pin9 of AD 420) : Serial Data In signal

Port 2.6 (pin 30 of uP25 <- CIk (pin 8 of AD 420) : Serial Clock signal
Port 2.7 (pin 31 of uP25 -> Latch (pin 7 of AD 420) : Output setting signal

Page 6
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INTERFACEMENT TO LED DISPLAY DRIVER

TheSTM M5480 or theNational Semiconductor MM5480LED display driver can be connected
to pP25 these devices have the following features:

- 23outputs with current generator drivers.
- Possibility to drive directly 8 figures and halfLED display.
- Possibility to connect LEDs directly to the outputs, without resistors.

To interfaceM5480to uP25the user should perform the following connections:

Port 2.4 (pin 28 of uP25 -> Din (pin 16 of M5480) : Serial Data In signal
Port 2.5 (pin 29 of uP25 -> CIk (pin 18 of M5480) : Serial Clock signal

Din

Latch D / A

Clk
AD420

15
Clk

LED Display
1
6 Din driver

M5480

15

CS

16
Dout
@ a Din A/D

18

-T_ Clk
TLC 2543

100 p@

Ficure 2: INTERFACEMENT OF A/D, D/A anp LED pispLAY DRIVER TO UP25

(uP25, ALB x25 Rel. 5.10
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SERIAL COMMUNICATION

It is driven thorughT X, RX andEn TX signals (pirl3, 11and16 of uP25), which, if opportunely
interfaced, allow to perform the serial connection between the master unit and the system based on
MP25 The protocol can RS 232 RS 422or Current Loop for the point-to-point communication
(master unit connected to only op@25), or RS 4850r Current Loop for the Master-Slave
communication.

MP25 pins of this section have the following meaning:

TX (pin13 of pP25 -> Serial transmission signal

RX (pin11of pP25 -> Serial reception signal

En TX (pin 16 of uP25 <- Transmitter abilitatiosignal:
Logic level 0 Transmitter disabled
Logic level 1 Transmitter enabled

This latter signal is required only if the user wants to create a Master-Slave networkR&s&8an
serial protocol. In fact using this protocol the transmitting device must be actived onlyR2&n
must send information to the Master unit.

In this case the interfacement circuitery based exas Instruments SN75176eported in the
following figure should be realized.

RX O
| [>o O TX/RX +
o<]
EnTx O &
™ O 4 SN75176 O TX/RX -

T GND

Ficure 3: RS 485NTERFACE CIRCUITERY BASED ON SN75176

The resistorkL andRK are the lingermination circuitery; such circuitery can be enabled by
connecting the two specific jumpers and must be enabled only in the units located at the beginning
(master unit) and at the end of the networkth slaveunit in a n unitglaisy chainnetwork).

To determine the values of such components the user shold consider that the communication line
must have a resistance & Q and that the forcing resistors to Vcc and GND must have a value
included in the rangg.6 kQQ and6.8 kQ.
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So the values dRL andRK are:

Resistor RL:

Resistor RK:

This component must be installed both on master unit and on n-th slave unit (the
devices put at the extemities of the line), soRL = 120Q

These components may not be installed on master unit or on n-th slave unit, in this
case: RK = 2.7 kQ+3.3 KQ.
If these components are installed both on master unit and on n-th slave unit, the
value must be: RK =5.6 kQQ+6.8 kQ.

The following figure shows an example of daisy chain connection with one master unit and n slave

units.
I+5V
6.8 KQ
Master Slave 1
+ I L 4 +
Tx/RX 120Q Tx/RX
uP25
- + ? Unit
6.8 KQ
GND é * GND
Slave 2
—1 +
Tx/RX
| HP25
Unit
¢ GND
AV NV VN
AV AV NV N +5V
6.8 KQ
Slave n
+
120Q Tx/Rx
HP25
Unit
6.8 KQ
GND
FiGURE 4: MASTER-SLAVE NETWORK COMMUNICATION EXAMPLE
(uP25, ALB x25 Rel. 5.10 Page 9
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TECHNICAL FEATURES OF uP25

GENERAL FEATURES OF yP25

On board resources

CPU core

Communication protocols

Local SETUP to completely configure the system.

Up to 25 lines manageable for 1/0O operations, with possibility
to generate square wave signals, timed setting or resetting of
pins, etc. managed through high level commands.

Supports several serial EEPROM sizes up to to 2 KBytes to
store setup information and messages.

Up to 203 strings of 10 characters each storable in EEPROM.
- 16 bit counter user available through high level commands.

- 12 bit A/D converter TLC 2543 through high level commands.

- 16 bit D/A converter AD 420 through high level commands.

- LED display driver M5480 through high level commands.

87c51

Point-to-point or Master-Slave
Baud rate: 1200, 2400, 4800, 9600, 19200, or 38400
Stop bit: 1
Parity: None
Data bits: 8 (point-to-point)
9 (Master-Slave)
Up to 128uP25 can be connected in Master-Slave

PHYSICAL FEATURES OF pP25

Package
Temperature range

Relative humidity:

PLCC 44 pins
fromOto 70 C

20% up to 90% (without condensing)

ELECTRIC FEATURES OF uP25

Power supply.
Quartz frequence

Reset minimum duration:

+5 Vdc+ 5%
14.7456 MHz

5 usec

Page 10
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uP25 SOFTWARE DESCRIPTION

MP25 as already said before, is an I/0 device manageable through a set of commands sent across the
serial line; this means that anything received is interpretated and executed and that eventual response
codes are sent back across the same serial line.

MP25firmware has a special working mode called “SETUP mode” that allows to configure all the
several sections of the device.

Here follows a description piP25functionalities, plus the complete set of command sequences and

the combinations recgnized that must be used to take advantage of the device's main features. For
each code or code sequence there is a doble description: mnemonic, in ASCII characters and numeric,
in decimal and hexadecimal.

WORKING MODALITY SELECTION

MP25has two different working modalitiesSSETUP modée and “RUN mode'. The selection of the
working mode to assume happens during the power on phase, testing the logic stat8&dlike
line (pin 15) ofuP25 in detail:

ISETUP (pin 15)
ISETUP (pin 15)

Logic level0  -> SETUP mode
Logic levell ->  RUN mode

Here follows a complete description of all the commands available both for SETUP and for RUN
mode.

SETUP MODE

In SETUP mode it is possible to set all the initialization parameters, like ports setting, kind of
communication, baud rate, device name, EEPROM size, etc.

These parameters will ve stored in EEPROM and will define hopRRB&is going to work in RUN
mode.

In this working modality all ports are set as inputs and the communication protocol is fixed to the
following values:

9600 Baud, 8 Bit, 1 Stop, NO Parity, Point-to-point communication

Master-Slave communication is not available in this phase.

(uP25, ALB x25 Rel. 5.10
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SETUP MODE COMMANDS

Here follows a description of all the commands {225 recognizes in SETUP mode.

EEPROM TYPE SETTING

Input sequence:
Dec Code: 69 <EEPROM code>
Hex Code: 45 <EEPROM code>
Mnemonic: E ASCII(EEPROM code)

The EEPROM type indicated by EEPROM code is installed.
Possible values for EEPROM code are:

1 EEPROM type 24c02
2 EEPROM type 24c04
4 EEPROM type 24c16

Example:
To select a serial EEPROM type 24c04, send the following sequéfceé:

Response codes:
After sending the command|i®25, it returns a byte indicating whether the EEPROM code is correct
or not. Such byte can be:

6 (ACK) Valid EEPROM code
21 - 15 Hex (NACK) EEPROM code not valid: command ignored

If EEPROM code is valid it will be stored P25 SRAM and will be saved into EEPROM only if
aSave Settings (S;gommand is executed, as explained further.

BAUDE RATE SETTING

Input sequence:
Dec Code: 66 <BAUD code>
Hex Code: 42 <BAUD code>
Mnemonic: B  ASCII(BAUD code)

The baud rate indicated by BAUD code will be used during RUN mode.
Possible values for BAUD code are:

1200 Baud
2400 Baud
4800 Baud
9600 Baud
19200 Baud
38400 Baud

O~ wWNEFO
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Example:
To select a baud rate of 19200 Baud, send the following sequenéé. 4

Response codes:
After sending the command 25, it returns a byte indicating whether the BAUD code is correct
or not. Such byte can be:

6 (ACK) Valid BAUD code
21 - 15 Hex (NACK) BAUD code not valid: command ignored

If BAUD code is valid it will be stored ipP25 SRAM and will be saved into EEPROM only if a
Save Settings (Sgommand is executed, as explained further.

COMMUNICATION TYPE SETTING

Input sequence:

Dec Code: 67 <Communication type code>
Hex Code: 43 <Communication type code>
Mnemonic: C  ASCIll(Communication type code)

The communication type indicated by Communication type code is will be used during RUN mode.
Possible values for Communication type code are:

0 Point-to-point communication
1 9 bhit Master-Slave communication

Example:
To select 9 bit Master-Slave communication, send the following sequesitel

Response codes:
After sending the command 25 it returns a byte indicating whether the Communication type
code is correct or not. Such byte can be:

6 (ACK) ValidCommunication typeode
21 - 15 Hex (NACK)  Communication typede not valid: command ignored

If Communication type code is valid it will be storeghiiP’25SRAM and will be saved into EEPROM
only if aSave Settings (Sgommand is executed, as explained further.

(uP25, ALB x25 Rel. 5.10

Page 13




(MG’ Uﬂ grifo ® ITALIAN TECHNOLOGY

MASTER-SLAVE UNIT NAME SETTING

Input sequence:
Dec Code: 78 <Name>
Hex Code: 4E <Name>
Mnemonic: N  ASCII(Name)

This command sets the name that will be used during RUN mode in Master-Slave communication.
Possible values for the names afi8..255 (80..FF Hex)

Example:
To set the name 170, send the following sequeng8: 170

Response codes:
After sending the command i*25, it returns a byte indicating whether the Name is correct or not.
Such byte can be:

6 (ACK) ValidCommunication typeode
21 - 15 Hex (NACK)  Name not valid: command ignored

If Name is valid it will be stored ipP25 SRAM and will be saved into EEPROM only iSave
Settings (S)command is executed, as explained further.

PORT SETTING

Input sequence:
Dec Code: 80 <Port> <Setting Byte>
Hex Code: 50 <Port> <Setting Byte>
Mnemonic: P ASCII(Port) ASCII(Setting Byte)

This command stores the ports setting that will be used to initialize the port indicated by Port when
starting to work in RUN mode.

Possible values for Port aré, 1, 2

The meaning of Setting Byte is:

(bit 7) Px.7 Px.6 Px.5 Px.4 Px.3 Px.2 Px.1 Px.0 (bit0)
Each bit of this byte indicates the setting of the corresponding line in the port indicated by Port:

Px.? 0 This bit in the port indicated by Port is set as INPUT
1 This bit in the port indicated by Port is set as OUTPUT

If has been actived the management of A/D, D/A or M5480, the corresponding bits of port 2 can be
set indifferently as inputs or outputs.

Example:
To set bits 83 of port 1 as inputs and bits-72 of the same port as outputs, send the following
sequence:80 1 240

Page 14
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Response codes:
After sending the command 25, it returns a byte indicating whether the command is correct or
not. Such byte can be:

6 (ACK) Valid
21 - 15 Hex (NACK)  Not valid: command ignored

If the command is valid, the setting for the indicated port will be storg@2% SRAM and will be
saved into EEPROM only if ave Settings (Sgommand is executed, as explained further.

PIN INTO SETTING

Input sequence:
Dec Code: 73  <INTO code>
Hex Code: 49 <INTO code>
Mnemonic: I ASCII(INTO code)

This command sets the wiYTO (pin 14 ofpuP25 will be used during RUN mode.
Possible values are:

0 Pin INTO set as INPUT
1 Pin INTO set as OUTPUT
2 Pin INTO set as trigger for 16 bit counter

Example:
To set pin INTO as trigger for 16 bit counter, send the following sequei@e:2

Response codes:
After sending the command 25 it returns a byte indicating whether the INTO code is correct
or not. Such byte can be:

6 (ACK) ValidINTO code
21 - 15 Hex (NACK) INTO code not valid: command ignored

If INTO code is valid it will be stored ipP25SRAM and will be saved into EEPROM only ibave
Settings (S)command is executed, as explained further.

(uP25, ALB x25 Rel. 5.10
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A/D, D/A AND M5480 MANAGEMENT ACTIVATION

Input sequence:
Dec Code: 70 <A.D.M. code>
Hex Code: 46 <A.D.M. code>
Mnemonic: F  ASCII(A.D.M. code)

This command indicates {0P25 whether to activated or not during RUN mode the high level
management of A/D convert€L.C 2543, D/A convertetAD 420o0r LED display driveiM 5480.
Possible values for A.D.M. code are:

Bit 0 A/D convertelTLC2543managemer®n/Off
Bit 1 D/A converteAD 420managemen®n/Off
Bit 2 LED display driveiM5480 managemen®n/Off

Bit 3=7 Not usedMust be setto 0

Bits 0, 1 and 2 of A.D.M. code indicete whether to activate or not the management of the
corresponding device.
In detail:

Bit x 0 Device management ENABLED
1 Device management DISABLED

Example:
To manage A/D converter and M5480, send the following sequei®es

Response codes:
After sending the command 25, it returns a byte indicating whether the A.D.M. code is correct
or not. Such byte can be:

6 (ACK) ValidA.D.M. code
21 - 15 Hex (NACK) A.D.M. code not valid: command ignored

If A.D.M. code is valid it will be stored ipP25 SRAM and will be saved into EEPROM only if a
Save Settings (Sgommand is executed, as explained further.
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READ CURRENT CONFIGURATION

Input sequence:
Dec Code: 76
Hex Code: 4C
Mnemonic: L

This command allows to read the currgR25 configuration.

Response codes:
ThepP25sends 9 bytes containing the following codes:

Byte 1 EEPROM code

Byte 2 BAUD code

Byte 3 Communication type code

Byte 4 Name of this unit in Master-Slave
Byte 5 PORT 0 setting

Byte 6 PORT 1 setting

Byte 7 PORT 2 setting

Byte 8 INTO code

Byte 9 A.D.M. code

The meaning of these 9 bytes is the same reported in the previous paragraphs.

SAVE SETTINGS

Input sequence:
Dec Code: 83
Hex Code: 53
Mnemonic: S

MP25 stores into serial EEPROM its current configuration, currently stored into its SRAM, then
returns a code containing the result of the operation and enters in a infinitatltup:point it is
possible only to turn off the device.

If a parameter has not been changed, EEPROM will keep its previous value.

Response codes:
After saving its parametengP25returns a byte indicating whether the operation has been succesful
or not. Such byte can be:

6 (ACK) Parameters stored in EEPROM without errors
21 - 15 Hex (NACK)  Error while storing parameters in EEPROM

(uP25, ALB x25 Rel. 5.10
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SETUP MODE COMMANDS SUMMARIZING TABLE

Here follows the setup mode commands summarizing table.

ITALIAN TECHNOLOGY

COMMAND

CODE

HEX

CODE MNEMONIC
EEPROM Setting 69 EE code 45 EE code E ASCII(EE cod€
BAUD RATE Setting 66 Baud code 42 Baud codg

B ASCII(Baud code)

Communication Type
Setting

67 Comm cods

43 Comm code

C ASCII(Comm code)

Master-Slave Unit
Name setting

78 Name

4E Name

N ASCII(Name)

. P ASCII(Port)
Port setting 80 Port Byte 50 Port Byte ASCII(Byte)

Pin INTO Setting 73 Int0 code 49 IntO code | ASCII(IntO codg]
A/D, D/A And M5480 70 code 4D code M ASCli(code)
Management Activation

Reaq Curr.ent 76 AC L
Configuration
Save Settings 83 53 S

FIGURE 5: SETUP MODE COMMANDS SUMMARIZING TABLE
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RUN MODE

When entering iRUN mode the baud rate, communication protocol and other parameters stored in
EEPROM are verified.

If they are validuP25sets theSETUP signal (pin 15) to logic levél, performs the initialization

and begins to stand by commands.

If they are not valid (e.g. EEPROM not initialized) the beatd thé SETUP signal (pin 15) to logic

level 1, thenpuP25enters in an infinite loop; at this point the user may only turn off the device.

EEPROM is NOT initialized by default, the the user must initialize
it (SETUP mode) before attempting to use the board.

Baud rate and communication protocol foréN mode are settable (BETUP mode), while data
format is function of the selected communication mde, as follows:

Point-to-Point Communication: 8 bit, 1 Stop, NO Parity
Master-Slave: 9 bit, 1 Stop, NO Parity

In the following paragraphs the commands recogniz&lUN mode are described.

GENERAL COMMANDS

MASTER RESET

Input Sequence:

Dec Code: 65 97
Hex Code: 41 61
Mnemonic: A a

Upon the reception of this command the firmware restores the initial condition that happens to be at
the Power-ON; in detail:

Ports 0, 1 and 2: They are reset and put into initial condition, so all the outputs are set
to logic state 0. Eventual timings on port O are interrupted.

Pin INTO: If configured as output, it is set to logic state 0.

16 bits Counter: It is initialized to O.

D/A converter: If its management is enabled, it is initialized with combination O.

M5480: If its management is enabled, all its outputs are reset.

(uP25, ALB x25 Rel. 5.10
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DIGITAL I/O PORT MANAGEMENT COMMANDS

Here follow the commands for managing, reading from and writing port 0, 1 anaP2&f

OUTPUT PORT SET

Input Sequence:
Dec Code: 87 <Port> <Nibble L Data> <Nibble H Data>
Hex Code: 57 <Port> <Nibble L Data> <Nibble H Data>
Mnemonic: W ASCII(<Port>) ASCII(<Nibble L Data>) ASCII(<Nibble H Data>)

The byte, sent as low nibble and high nibble, is written to the port indicated by <Port>.
<Port> can assume the valu@si or 2.
The <Data> byte must be sent in nibbles according to the following format:

Nibble L: (MSB) 0 0 0 0 Px.3 Px.2 Px.1 Px.0(LSB)
Nibble H: 0 0 0 0 Px.7 Px.6 Px.5 Px.4

WherePx.? stands for the logic status, 0 or 1, that the corresponding bit of the specidied port must

get.

Only the bits configured as outputs will be changed to the status indicated, if the whole port is set as
input the command will be ignored, also if the sequence contains invalid data the command is
ignored.

If the management of A/D, D/A or M5480 is enabled and the command specifes port 2, only the bits

not used to managed the mentioned devices will be changed.

Example:
To write the byte 90 (5A Hex) to port 0, send the following sequence:
87 O 10 5.

Note:
If in the indicated port some bit are configured as inputs, the stauts change requested for the bits

configured as output will not happen simultaneously but sequentially. The delay between two
consecutive bit status changes will be al&fytisec

INPUT PORT ACQUISITION

Input Sequence:

Dec Code: 82 <Port>
Hex Code: 52 <Port>
Mnemonic: R ASCII(Port)

The value read from the port indicated by <Port> is sent to the serial line. <Port>@;drobe.

Only the status of the bits configured as inputs will be acquired, whild®xtf& positions
corresponding to bits configures as outputs will be setto 0. So if the whole portis configured as output
the returned value will be 0.
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Response codes:
The data acquired by the port is returned as nibbles in the following format:

Nibble L: (MSB) 0 0 0 0 Px.3 Px.2 Px.1 Px.0(LSB)
Nibble H: 0 0 0 0 Px.7 Px.6 Px.5 Px.4

WherePx.? stands for the logic status, O or 1, that the corresponding bit of the specidied port has.

Only the bits configured as inputs will be acquired, whildk& corresponding to bits confugured
as outputs or used to manage A/D, D/A or M5480 will re@uihthe whole port is set as input the
command will be ignored, also if the sequence contains invalid data the command is ignored.

Example:
To read port 1, where tH89 (5A Hex) data is present, send the following sequence32 1.
Then you will get as answer the following bytes: 10 5.

READ PORT CONFIGURATION

Input Sequence:
Dec Code: 70
Hex Code: 46
Mnemonic: F

The configuration bytes of ports 0, 1 and uBR5 previously set in SETUP mode, are returned.

Response codes:
The three configuration bytes of ports 0, 1 and 2 are sent to the serial line as nibbles, in detail the
following codes are sent:

PortO Nibble L: (MSB) 0
Nibble H:

o
o
o

P0.3 P0.2 P0.1 PO.QLSB)
PO.7 PO.6 PO.5 P0O.4

o
o
o
o

o
o
o
o

Portl Nibble L: P1.3 P1.2 P1.1 P1.0

Nibble H: 0 0 0 0 P17 P16 P15 P14
Port2 Nibble L: 0 0 0 0 P23 P22 P21 P2.0
Nibble H: 0 0 0 0 P27 P26 P25 P24

Each bit indicated with a pin name gives the configuration of that pin. In detail:

Px.? 0 The indicated bit is configured as INPUT
1 The indicated bit is configured as OUTPUT

(uP25, ALB x25 Rel. 5.10
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DIGITAL 1/C BIT MANAGEMENT COMMANDS

Here follow the commands for managing, reading from and writing to single bits of port 0, 1 and 2
of uP25.

OUTPUT BIT SET

Input Sequence:
Dec Code: 83 <Port> <Bit>
Hex Code: 53 <Port> <Bit>
Mnemonic: S ASCII(Port)  ASCII(Bit)

The output indicated byBit> in the portindicated byPort> gets the logic status4Bit> can range
from 0 to 7, <Port> can range frond to 3.

If pin INTO is configured as output, to set it bit 0 of port 3 will have to be indicated, all other bits of
port 3 will be considered wrong codes.

Note:

Eventual timings occourring on the output line are interrupted.

Only the bits configured as outputs will change their stauts, while indicating bits confugured as inputs
or used to manage A/D, D/A or M5480 the command will be ignored, also if the sequence contains
invalid data the command is ignored.

Example:
To set bit 4 of port 0, send the following sequence: 83 0 4.

OUTPUT BIT CLEAR

Input Sequence:
Dec Code: 67 <Port> <Bit>
Hex Code: 43 <Port> <Bit>
Mnemonic: S ASCII(Port)  ASCII(BIt)

The output indicated byBit> in the port indicated byPort> gets the logic status €Bit> can range
from 0 to 7, <Port> can range frond to 3.

If pin INTO is configured as output, to reset it bit O of port 3 will have to be indicated, all other bits
of port 3 will be considered wrong codes.

Note:

Eventual timings occourring on the output line are interrupted.

Indicating bits confugured as inputs or used to manage A/D, D/A or M5480 the command will be
ignored, also if the sequence contains invalid data the command is ignored.

Example:
To reset bit 7 of port 2, send the following sequence: 67 2 7.
Page 22 (uP25, ALB x25 Rel. 5.10
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TIMED OUTPUT BIT SET

Input Sequence:
Dec Code: 115 <Port> <Bit> <NibL> <NibH>
Hex Code: 73 <Port> <Bit> <NibL> <NibH>
Mnemonic: S ASCII(Port) ASCII(Bit) ASCII(NibL)  ASCII(NibH)

ol
Number of Cycles

A= ——— — -

Ficure 6: TiMep SET commanD

The output indicated byBit> in the port indicated byPort> gets the logic status4Bit> can range
from 0to 7, <Port> can be selected betwe@and3, no timed output is possible on the remaining
ports.

If pin INTO is configured as output, to set it in timed mode bit 0 of port 3 will have to be indicated,
all other bits of port 3 will be considered wrong codes.

The selected output holds the logic status 1 for a time determined<{itirebyte, then it returns
to logic status 0.
The byte must be sent to the serial line as nibbles in the following format:

NibbleL: (MSB) 0O O 0 0 Bit3 Bit2 Bitl Bit0 (LSB)
Nibble H: O O O O Bit7 Bité Bit5 Bitd

The timing value must rande-255where one unit correspondsld msec
Note:

Indicating bits confugured as inputs the command will be ignored, also if the sequence contains
invalid data the command is ignored.

Example:
To set the pin ofNTO for 500 msec, send the following sequence:
115 3 0 2 3.

(uP25, ALB x25 Rel. 5.10
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TIMED OUTPUT BIT CLEAR

Input Sequence:
Dec Code: 99 <Port> <Bit> <NibL> <NibH>
Hex Code: 63 <Port> <Bit> <NibL> <NibH>
Mnemonic: c ASCII(Port) ASCII(Bit) ASCII(NibL)  ASCII(NibH)

ol

" Number of Cycles

Ficure 7: Timvep CLEAR commaND

The output indicated byBit> in the port indicated byPort> gets the logic status €Bit> can range
from0to 7, <Port> can be selected betwe@and3, no timed output is possible on the remaining
ports.

If pin INTO is configured as output, to reset it in timed mode bit O of port 3 will have to be indicated,
all other bits of port 3 will be considered wrong codes.

The selected output holds the logic status O for a time determined<yitirebyte, then it returns
to logic status 1.
The byte must be sent to the serial line as nibbles in the following format:

NibbleL: (MSBy 0 O O O Bit3 Bit2 Bitl Bit0 (LSB)
Nibble H: O O 0 0 Bit7 Bité6 Bit5 Bit4

The timing value must randge-255where one unit correspondsid msec
Note:

Indicating bits confugured as inputs the command will be ignored, also if the sequence contains
invalid data the command is ignored.

Example:

To reset bit 7 of port O for 1 sec, send the following sequence:

99 0 7 4 6.
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SQUARE WAVE OUTPUT BIT

Input Sequence:
Dec Code: 80 <Port> <Bit> <NibL> <NibH>
Hex Code: 50 <Port> <Bit> <NibL> <NibH>
Mnemonic: P ASCII(Port) ASCII(Bit) ASCII(NibL)  ASCII(NibH)

1|_

|
|
|
|
|
-—
Num. of Cycles

Ficure 8: SQARE WAVE comMmAND

A sqgare wave featuring 50% of duty cycle is generated to the output indicat8atbyn the port
indicated byxPort>; <Bit> can range frorito 7, <Port> can be selected betwe@and3, no timed
output is possible on the remaining ports.

If pin INTO is configured as output, to apply to it this command bit O of port 3 will have to be indicated,
all other bits of port 3 will be considered wrong codes.

The duration of the sgare wave is determined byNib> byte, which indicates an half period.
The byte must be sent to the serial line as nibbles in the following format:

NibbleL: (MSB) 0O O 0 0 Bit3 Bit2 Bitl Bit0 (LSB)
Nibble H: O O O O Bit7 Bité Bit5 Bitd

The timing value must rande-255where one unit correspondsld msec
Note:

Indicating bits confugured as inputs the command will be ignored, also if the sequence contains
invalid data the command is ignored.

Example:
To reset bit 2 of port 0 for 200 msec, send the following sequence:
80 0 2 10 0.

(uP25, ALB x25 Rel. 5.10
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SQUARE WAVE STARTING WITH "1" OUTPUT BIT

Input Sequence:

Dec Code: 112 <Port> <Bit>

<NibL> <NibH> <StalL> <StalL>
Hex Code: 70 <Port> <Bit>

<NibL> <NibH> <StaH> <StaH>
Mnemonic: p ASCII(Port)  ASCII(BIt)

ASCII(NibL)  ASCII(NibH) ASCII(StaL)  ASCII(StaH)

n. Commutations n. Commutations-1 2 1 0

YAV

—l

:n. of Cycles

r - - -

|
le
' n. Commutations

Ficure 9: TIMED SQUARE WAVE commaND

A square wave featuring 50% of duty cycle and lasting for a specified time is generated to the output
indicated by<Bit> in the port indicated byPort>; <Bit> can range frond to 7, <Port> can be
selected betweehand3, no timed output is possible on the remaining ports.

If pin INTO is configured as output, to apply to it this command bit O of port 3 will have to be indicated,
all other bits of port 3 will be considered wrong codes.

The period of the sqgare wave is determined bytik> byte, which indicates an half period.
The byte must be sent to the serial line as nibbles in the following format:

NibbleL: (MSBy 0 O O O Bit3 Bit2 Bitl Bit0 (LSB)
Nibble H: O O 0 O Bit7 Bité6 Bit5 Bit4

The timing value must randge-255where one unit correspondsid msec

The total duration of the sqare wave is determined by3it@>byte, . The byte must be sent to the
serial line as nibbles in the previous format.

It indicated the number of status toggles that the pin must perform before it return definitely to the
logic status 0, as it can be seen in the figure, the number of status char§fes+4.
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Note:
Indicating bits confugured as inputs the command will be ignored, also if the sequence contains
invalid data the command is ignored.

Example:
To generate a square wave on pin INTO, with 200 msec of period, corresponding to 10 cycles, and
10 status toggles, send the following sequence:

112 3 0 10 0 9 0.
INPUT BIT
Input Sequence:

Dec Code: 114 <Port> <Bit>

Hex Code: 72 <Port> <Bit>

Mnemonic: r ASCII(Port)  ASCII(BIt)

The logic status of the bit indicated ¥Bit> in the port indicated byPort> is returned<Bit> can
range from0 to 7, <Port> can range frond to 3.

If pin INTO is configured as input, to get its status bit O of port 3 will have to be indicated, all other
bits of port 3 will be considered wrong codes.

Response codes:
The status of the indicated pin is returned, in detail:

0 means that the pin has logic status O
1 means that the pin has logic status 1

Note:

Only the bits configured as inputs will be acquired, while bits confugured as outputs or used to
manage A/D, D/A or M5480 will retur@.

If the sequence contains invalid data the command is ignored.

Example:
To get the staus of pin 7 on port 2, which has logical status 1, send the following sequence:
114 2 7 the value returned will be 1.

(uP25, ALB x25 Rel. 5.10
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INPUT WITH DEBOUNCING

Input Sequence:
Dec Code: 68 <Port> <Bit> <NibL> <NibH>
Hex Code: 44 <Port> <Bit> <NibL> <NibH>
Mnemonic: D  ASCIi(Port) ASCII(BIt) ASCII(NibL)  ASCII(NibH)

The logic status of the bitindicatedBit> in the portindicated byPort>, filtered by a debouncing
procedure whose duration can be specified, is returtgith can range frond to 7, <Port> can
range fromD to 3.

If pin INTO is configured as input, to get its status bit O of port 3 will have to be indicated, all other
bits of port 3 will be considered wrong codes.

The debouncing time is indicated by the valuegNib> byte.
The timing value must randge-255where one unit correspondsid msec

Response codes:
The status of the indicated pin is returned, in detail:

0 means that the pin has always kept the logic status 0 during the debouncing
1 means that the pin has always kept the logic status 1 during the debouncing
7 means that the pin haschanged the logic status during the debouncing

Note:

Only the bits configured as inputs will be acquired, while bits confugured as outputs or used to
manage A/D, D/A or M5480 will retur@.

If the sequence contains invalid data the command is ignored.

Example:
To get the staus of pin 3 on port 1, which has logical status 0, with 50 msec of debouncing time,
corresponding to 5 units, send the following sequenced8 1 3 5 0.

READ PIN INTO CONFIGURATION

Input Sequence:
Dec Code: 102
Hex Code: 6
Mnemonic: f

The configuration code of pin INTO, previously set in SETUP mode, is returned.

Response codes:
The values of pin INTO configuration byte can be:

0 pin INTO configured as INPUT line
1 pin INTO configured as OUTPUT line
2 pin INTO configured as trigger for 16 bits counter
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MESSAGES MANAGEMENT COMMANDS

Here follow the commands for managing the messages in EEPROM.

LAST MEMORIZABLE MESSAGE ACQUISITION

Input Sequence:
Dec Code: 77
Hex Code: 4D
Mnemonic: M

This command allows the user to know the maximum number of messages that the EERR@BM of
can store. This number depends on the memory device installed according to the following table:

EEPROM N.MAX
24c02 (256 Bytes) 23
24c04 (512 Bytes) 48

24c16 (2048 Bytes) 202

Ficure 10: MAXIMUM NUMBER OF MESSAGES STORABLE IN EEPROM

Response codes
The number is returned in two nibbles according to the format:

NibbleL: (MSB) O O 0 O Bit3 Bit2 Bitl Bit0 (LSB)
Nibble H: 0O 0 O O Bit7 Bit6 Bit5 Bitd

READY EEPROM REQUEST

Input Sequence:
Dec Code: 66
Hex Code: 42
Mnemonic: B

By this command the user may ask the firmaware if it is ready to manage a new EEPROM message,
this command must be sent whenever the user needs to send one of the following messages
management commands.

Response codes
The firware returns the following codes:

0 EEPROM not ready to manage a new message
1 EEPROM ready to manage a new message

(uP25, ALB x25 Rel. 5.10
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STORING A MESSAGE
Input Sequence:

Dec Code: 69 <NibL Mess> <NibH Mess>

<NibL Chr.0> <NibH Chr.0>.....<NibL Chr.9> <NibH Chr.9>
Hex Code: 45 <NibL Mess> <NibH Mess>

<NibL Chr.0> <NibH Chr.0>.....<NibL Chr.9> <NibH Chr.9>
Mnemonic: E  ASCII(NibL Mess) ASCII(NibH Mess)

ASCII(NibL Chr.0) ASCII(NibH Chr.0).....

ASCII(NibL Chr.9) ASCII(NibH Chr.9)

The ten characters long message, whose code is indicatdddsyis stored in EEPROM. The
message number must rarigdN.MAX (see Figure 10 for the value of N.MAX) and must be sent

in two nibbles as above indicated. The value of N.MAX may also be acquired by the specific
command. The characters must be sent in two nibbles according to the following format:

Car.x  NibbleL: (MSB) O 0 0 O Bit3 Bit2 Bitl Bit0 (LSB)
Nibble H: O 0O O O Bit7 Bit6 Bit5 Bitd

These bytes must ran§e255 (0+~FF Hex).

Note:
If the sequence contains invalid data the command is ignored.

Example:

If you want to store as the message nubmer 16 the string "ABCDEFGHIJ" (corresponding to the
codes: 65, 66, 67, 68, 69, 70, 71, 72, 73, 74), send the following sequence:
6901142434445464748494.1014

READING A MESSAGE

Input Sequence:
Dec Code: 76 <NibL Mess> <NibH Mess>
Hex Code: 4C <NibL Mess> <NibH Mess>
Mnemonic: L  ASCII(NibL Mess) ASCII(NibH Mess)

The ten characters long message is read from the EEPROM and sent on the serial connection. The
message number must rarigdN.MAX (see Figure 10 for the value of N.MAX) and must be sent

in two nibbles as above indicated. The value of N.MAX may also be acquired by the apposite
command.

Note:
If the sequence contains invalid data the command is ignored.

Response codes:
The ten characters are returned in nibbles according to the format seen for the previous command.
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Example:

If you want to read the message with number 16 stored in the previous example, you need to send
the following sequenc&6 0 1.The answer will be the sequence:

1 4 2 4 3 4 4 4 5 4 6 4 7 4 8 4 9

4 10 4.

16 BIT COUNTER MANAGEMENT COMMANDS

Here follow the commands to manage the 16 bit counter. Its value is incremented by the
commutations of the pin INTO when it is configured to trigger the counter.

16 BIT COUNTER READ

Input Sequence:
Dec Code: 73
Hex Code: 49
Mnemonic: I

This command allows to acquire the current value of the 16 bit counter.
Response codes:

The sequence returned by the command is made of four bytes showing the 16 bit value currently
stored in the counter register; this is sent in nibbles according to the following format:

Counter (bité3) :(MSB) O O O O Bit3 Bit2 Bitl Bit0 (LSB)
(bit 4+7) O O O O Bit7 Bit6 Bit5 Bit4
(bit 8+11) : O O O O Bitll Bitl0 Bit9 Bit8
(bit 12+15) : O 0 O 0 Bitl5 Bitl4 Bitl3 Bit12

When the counter reaches the maximum value, which equE58&(FFFF Hex), the next trigger
impulse will set the counter to 0. If th epin INTO is configurated as INPUT this command will always
returnO.

Example:

If you the counter register contains the value 23055 (5A0F Hex), sending the corBwalhceturn
the following values: 15 O 10 5

16 BIT COUNTER RESET

Input Sequence:

Dec Code: 88 120
Hex Code: 58 78
Mnemonic: X X

Upon the reception of this command the firmware resets the 16 bit counterwith the ne@ value

(uP25, ALB x25 Rel. 5.10
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A/D, D/A AND M5480 MANAGEMENT COMMANDS

Here follow the high level commands available to manage A/D conv&r@2543, D/A converter

AD 420and LED display drivem5480.

These devices must be interfacequR25 through the lines gbort 2 as described in the chapter
dedicated to the hardware connections.

To take advantage of these commands it is essential to enable the management of the related
peripheral through the specific commands of SETUP mode.

A/D CONVERSION ON ONE CHANNEL

Input Sequence:
Dec Code: 81 <Channel>
Hex Code: 51 <Channel>
Mnemonic: Q ASCIl(Channel)

This command performs a conversion on one of tt@ 2543 A/D converter channels, interfaced
to HP25 through bitsO+3 of port 2. The number of the channel to convert is indicated in the
parametekChannel>, so it must be included in the rang€l0.

The combination acquired is a 12 bit value, so it is included in the rad@9® (G-3FF Hex), in
detail:

Combination = 0 -> Vin=V,_
Combination = 2048 (200 Hex) -> Vin=(y. -V )/2
Combination = 4095 (3FF Hex) -> Vin=Y,

Where Vin is the tension applied to the A/D input to be converted, whileahd V_ mean,
respectively, the positive and the negative A/D reference values.

Response codes:
The 12 bit combination is sent as nibbles, in 3 bytes, according to the following format:

Combination (bit@3) : (MSB) O O O O Bit3 Bit2 Bitl Bit0 (LSB)
(bit 47) O O O O Bit7 Bit6 Bit5 Bit4
(bit 8+11) O 0 O 0 Bitll Bitl0 Bit9 Bit8

Note:

If the high level management of A/D converter is disabled, the request of a conversion will always
returnO.

If the sequence contains invalid data the command is ignored.

Example:

To execute a conversion on channel 5 of A/D converter, where a tension of yalisepkesent,
sending the following sequence:81 5

MP25will return the following values: 15 15 3
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D/A OUTPUT MANAGEMENT

Input Sequence:

Dec Code: 113 <Bit 03> <Bit 47> <Bit 811> <Bit 12-15>
Hex Code: 71 <Bit 03> <Bit 4+7> <Bit 8+11> <Bit 12-15>
Mnemonic: q ASCII( Bit 0+3) ASCII( Bit 4+7)

ASCII(Bit 8+11) ASCII( Bit 12+15)

Manages the analog output, setting it with the desired 16 bit combination, of A/D coAZzEAR0
which is interfaced t@piP25through bitl, 6 and7 of port 2.
The 16 bit combination is sent as nibbles to the serial connection according to the following format:

Combination (bit®3) : (MSB) 0 O O O Bit3 Bit2 Bitl Bit0 (LSB)
(bit 4+7) O O O O Bit7 Bit6 Bit5 Bitd
(bit 8+11) O O O O Bitll Bitl0 Bit9 Bit8
(bit 1215) : 0O 0O 0 0 Bitl5 Bitl4 Bitl3 Bit12

The D/A converter analog output will assume a value, in V or mA, proportional to the value of the
16 bit combination, in detail:

Combination =0 -> Out =Smallest possible output
Combination = 65535 (FFFF Hex) -> Out = Full range

Smallest possible output and full range values depend on the range configured on the D/A converter
through the specific jumpers, they can®840 V, 4-20 mA, 0-20 mA or 024 mA.

Note:
If the high level management of D/A converter is disabled, the command will be ignored.
Also, if the sequence contains invalid data the command is ignored.

Example:
To set the combination value 23055 (5A0F Hex) on the D/A converter output, send the following
sequence:113 15 O 10 5

(uP25, ALB x25 Rel. 5.10
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DISPLAY DRIVER MANAGEMENT
Input Sequence:

Dec Code: 109 <Out ¥4> <Out 58> <Out 912>
<Out 13#16> <Out 1#20> <Out 223>

Hex Code: 6D <Out 14> <Out 58> <Out 912>
<Out 13#16> <Out 1#20> <Out 223>

Mnemonic: m  ASCII(Out 1+4) ASCII(Out 5-8) ASCII(Out 9+12)
ASCII(Out 13+16)  ASCII(Out 17-20)  ASCII(Out 21+23)

Sets or resets the 23 outputdv480 LED display driver, interfaced gaP25through bit4 and5

of port2.

The six parameters allow to decide which lines must be set to logic status 1 and which must be reset
to logic status 0 according to the followin correspondance:

Manages the analog output, setting it with the desired 16 bit combination, of A/D coAzzAR0
which is interfaced tpiP25through bitl, 6 and7 of port 2.
The 16 bit combination is sent as nibbles to the serial connection according to the following format:

M54800utput (Out%4) : (MSB) O O O OOut4 Out3 Out2 Outl (LSB)
(Out 5:8) 0 0 0 OOut8 Out7 Out6 Outs
(Out 9:12) 0 0 0 0Outl120ut110ut100ut9
(Out 10-16) : 0 0 0 0Out160ut150ut140ut13
(Out 17%20) : 0 0 0 0Out200ut190ut180ut 17
(Out 21:23) : 0 0 0 0 0 Out230ut220ut21

Each of the 23 outputs M5480will be set or reset according to the status of the corresponding bit
in the above described mask, in detail

Out x 0 Output x of M5480 DISABLED
1 Output x of M5480 ENABLED

Note:
If the high level management bf5480is disabled, the command will be ignored.
Also, if the sequence contains invalid data the command is ignored.

Example:
To activate the outputs 1, 6, 8, 15, 22 and 2819480, send the following sequence:
109 1 10 O 4 0 6
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READ CONFIGURATION BYTE OF A/D, D/A AND M5480
Input Sequence:

Dec Code: 105

Hex Code: 69

Mnemonic: i

Allows to acquire the byte whose bits indcate whether are enabled or not the high level managements
of A/D convertefTLC 2543, D/A converterAD 420and LED display drivei5480.

Response code:
The byte returned through the serial lingl325 has the following meaning:

Bit 0 Management of A/D converter TLC25a8/0ff
Bit 1 Management of A/D converter AD4@/Off
Bit 2 Management of LED display driver M548@/Off

Bit 3+7 Not usedalways return O
Bits 0, 1 and 2 indicate whether the high level management of a device is enabled or not, in detail:

Out x 0 Output x of M5480 DISABLED
1 Output x of M5480 ENABLED

Note:
If the high level management bf5480is disabled, the command will be ignored.
Also, if the sequence contains invalid data the command is ignored.

Example:
If the high level management of A/D converter and M5480 are enabled, sending the cdriithand
will generate as anwer the byge

(uP25, ALB x25 Rel. 5.10
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RUN MODE COMMANDS SUMMARIZING TABLE

Here follow the run mode commands summarizing tables.

COMMAND CODE HEX CODE MNEMONIC
87 port 57 port W ASCIlI(port)
Output Port Set | | nib.H | nib.Lnib.H | ASCli(nib.L) ASCIi(nib.H)
Input Port
Acquisition 82 port 52 port R ASCIlI(port)
Output Bit Set 83 port bit 53 port bit S ASCII(port) ASCII(bit)
Output Bit Clear 67 port bit 43 port bit C ASCIl(port) ASCIlI(bit)
Timed Output 115 port bit 73 port bit s ASCIl(port) ASCII(bit)
Bit Set nib.L nib.H nib.L nib.H ASCII(nib.L) ASCII(nib.H)
Timed Output 99 port bit 63 port bit s ASCII(port) ASCII(bit)
Bit Clear nib.L nib.H nib.L nib.H ASCII(nib.L) ASCII(nib.H)
Square Wave 80 port bit 50 port bit P ASCIl(port) ASCII(bit)
Output Bit nib.L nib.H nib.L nib.H ASCII(nib.L) ASCII(nib.H)
Square Wave 112 port bit 70 port bit p ASCII(port) ASCII(bit)
Starting With nib.L nib.H nib.L nib.H ASCII(nib.L) ASCII(nib.H)
“1” Output Bit nib.L nib.H nib.L nib.H ASCII(nib.L) ASCII(nib.H)
Input Bit 114 port bit 72 port bit r ASClII(port) ASCII(bit)
Input Bit 68 port bit 44 port bit D ASCII(port) ASCII(bit)
Debouncing nib.L nib.H nib.L nib.H ASCIl(nib.L) ASCII(nib.H)
16 Bit Counter 88 120 58 78 X x
Reset
16 Bit Counter
Read 73 49
Master Reset 65 97 41 61 A a

Page 36

Ficure 11: RUN MODE COMMANDS SUMMARIZING TABLE 1

(uP25, ALB x25 Rel. 5.10




And M5480

ITALIAN TECHNOLOGY grifo © (-—Q-b-o-c-o—o-?)(buﬂ
COMMAND CODE HEX MNEMONIC
CODE
Ready EEPROM 66 42 B
Request
Last Memorlzz_;llz_)lfe 4 4D M
Message Acquisition
69 45 E
nib.L nib.H nib.L nib.H ASCII(nib.L) ASCII(nib.H)
Storing A Message | nib.LO nib.HO | nib.LO nib.HO | ASCII(nib.LO) ASCII(nib.HO)
nib.L9 nib.H9 | nib.L9 nib.H9 | ASCII(nib.L9) ASCII(nib.H9)
. 76 4C L
Reading AMessage | u | nibH | nib.LnibH | ASCli(nib.L) ASCII(nib.H)
A/D Conversion On
One Channel 81 Channel 51 Channel Q ASCII(Channel)
113 71 q
,\El);ﬁaogtrﬂ‘étm nib.LO nib.HO | nib.LO nib.HO | ASCII(nib.L0) ASCli(nib.HO)
g nib.L1 nib.H1 | nib.L1 nib.H1 | ASCII(nib.L1) ASCII(nib.H1)
109 6D m
Display Driver nib.LO nib.HO | nib.LO nib.HO | ASCII(nib.LO) ASCII(nib.HO)
Management nib.L1 nib.H1 [ nib.L1 nib.H1 [ ASCII(nib.L1) ASCII(nib.H1)
nib.L2 nib.H2 | nib.L2 nib.H2 | ASCII(nib.L2) ASCII(nib.H2)
Read Port 70 46 F
Configuration
Read‘ Pin I!\ITO 102 66 f
Configuration
Read Configuration
Byte Of A/D, D/A 105 69 [

FicUurRe 12: RUN MODE COMMANDS SUMMARIZING TABLE 2

(uP25, ALB x25 Rel. 5.10
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9 BITS MASTER-SLAVE COMMUNICATION MODE

The Master-Slave communication takes advantage of the 9 bits mode, this means that a nineth bit is
used to distinguish between a call fronMaster” device to one of theSlavé' structures and a mere
communication of datas between the Master and the selected Slave.

When the nineth bit is set to 1, the data byte must contain the name, or ID code, of the new target
device, while if the nineth bitis setto O it is possible to send or receive informations from the selected
target device.

If the communication is running und@iP25 protocol the ID code must be the byte seSEETUP

mode (NAME). When this byte is received by a devieatl the nineth bit set to J) it recognizes

itself and starts to wait for a string containing dats or commavittsthe nineth bit set to 0; the

string must be maximu®4 byteslong.

It can contain only one command which requires to return an answer code through the serial line,
more commands of this kind will be ignored.

The delay between two consecutive characters must be lowdithew©ut, because otherwise the

string is considered terminated and the answering phase starts.

Here follows the list of Time-Outs related to the Baud Rate:

Baud Rate Time-Out

38400 Baud 550 usec

19200 Baud 990 usec
9600 Baud 1.54 msec
4800 Baud 3.08 msec
2400 Baud 6.105 msec
1200 Baud 12.1 msec

When the Time-Out happens, the answer sequence begins; this is made of a byte containing the

presence codE3 (0D Hex), or a data sequence requested by aread command sent during the previous
call.

Example:

If a string containing the Port read command is sent, the answer to that call will be the presence code,
while the answer to the next call will be the data acquired by the Port sent in the previous request.

After having sent the last character of the string the user will have to wait for a time:
"One char transmission time" + Time-Out
before receiving the first char of the answer sequence.

Example:

At 38.4 KBaud, After having sent the last character of the string the user will have to wait for about
810 usec before to receive the first char of the answer sequence.
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Note:

Between two successive calls, it is essential to wait for a time that depends on the number of
commands sent and the kind of operations these commands require.

Each string of commands or data transmitted by the “Master” unit must always contain complete
command sequences. If one of these sequences is incomplete it will be ignored, and so the successive
sequences, even if complete.

(uP25, ALB x25 Rel. 5.10 Page 39
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EVALUATION BOARD ALB E25

ALB E25 (ABACO® Link Bus Evaluable 25 I/O lines) is an evaluation board basg&@abwhere

it is interfaced to a set of keys, LEDs and connectors that allow the user to control all the resources
this device is provided with.

The keys allow to test the several input modalities of the 25 input ling32i while the LEDs allow

to test the several output modalities. All these signals are also available on two comfortable 20 pins
low profile connectors feauring stand&BACO® 1/O pin out, that allow the user to interfade25

lines to an eventual user application.

This connection may be made easier uBBh@CK modules oFBC serie, that allow to untangle

the several signals from flat cable to more comfortable quick release screw terminal connectors.
ALB E25 board is also provided with a double serial interf&®232andRS 485 that allows to

test thepoint-to-point andMaster-Slavecommunication modalities P25

A wide range of demo programs and examples of employ allow to use immediatly the board; such
programs are available both for PC and for all the se@?&l® cards ofgrifo © listing.

Main features oALB E25 are:

- Evaluation board based pi25

- 25keys to tespP25input signals modalities.

- 25LEDs of different colours to tegtP25 output signals modalities.

- 2 low profile 20 pins connectors feauring standaBACO® I/O pin out to interface the
I/O signals

- Jumper to select RUN/SETUP modes |aiP25.

- LED to visualize the status of /SETUP signaJéf25.

- Serial EEPROM sizeB12 byte(24c04) to store messages and configuratiquP@s
possibility to install EEPROM up K Byte.

- Serial line interface IRS 232andRS 485 selectable through jumper.

- Unique power supply5 Vdc.
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TECHNICAL FEATURES OF ALB E25

GENERAL FEATURES OF ALB E25

CPU: 87c51 with firmwarguP25

Number of I/O Lines: 24 in ports called 0, 1 and 2, interfaced to LEDs, keys and connectors

Counter Lines: pin INTO, connected to LED, key and connector, can be used as 25th
I/0O signal

EEPROM: 512 bytes (24c04) expandible up to 2K bytes

Oscillator: 14.7456 MHz quartz

Serial Interfaces: RS 232 or RS 485 selectable through jumper

PHYSICAL FEATURES OF ALB E25

Size: 155x72 mm
Weight: 92¢
Connectors: CN1: 4 pins screw terminal vertical connector

CN2: 20 pins low profile vertical male connector
CN3: 20 pins low profile vertical male connector

Temperature Range: From 0 to 70 centigrad degreeses

Relative Humidity: 20% up to 90% (without condensing)

ELECTRIC FEATURES OF ALB E25

Power Supply: +5 Vdc

Current Consumption: 30 mA when all LEDs are OFF
60 mA when all LEDs are ON

(uP25, ALB x25 Rel. 5.10
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INSTALLATION

In this chapter there are the information for a right installation and correct A&8 d&25 card.
The user can find the location and functions of each connectors, LEDs, keys, and some explanatory
diagrams.

CONNECTIONS

The board has three connectors that can be linkeded to other devices or directly to the field, according
to system requirements. In this paragraph there are connectors pin outs, a short signals description
(including the signals direction) and connectors location, plus some figures that describe how the

interface signals are connected on the card. To easily locate the connectors please refer to figure 19.

CN1 - CONNECTOR FOR POWER SUPPLY AND SERIAL LINE

CNL1 is a 4 pins screw terminal connector that allows to suldpB/E25 and to perform the serial
connection. The screw terminals allow to crimp in extreme safety all the wires with diameter lower
than 3 mm and to connect comfortably to the external world.

| 4 @_ TxD or TX/RX -

FicURE 13: POWER SUPPLY AND SERIAL LINE CONNECTOR

Signals description:

GND = - Ground of power supply and serial line.

+Vdc = I - Power supply +5 Vdc.

TxD = O - RS 232 Transmit Data.

RxD = I - RS 232 Receive Data.

TX/IRX- = I/O - RS 485 Negative Transmit/Receive differential line

TX/RX+ /O - RS 485 Positive Transmit/Receive differential line
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CN2 - CONNECTOR FOR I/O PORT 2 AND INTO

CN2 is a 20 pins low profile male verticalconnector with 2.54 mm pitch that allows to interface the
I/O port 2 signals and the pin INTO pP25 to the external world. It features standard pin out
ABACO® I/0O, the digital signals on this connector are TTL.

P2.1 1 2 P2.0
———————— P o f-------%
P2.3 3 4 P2.2
_________ - _o o_ —— — — — — — — — —
P2.5 5 6 P2.4
_________ - _o o_ —— — — — — — — — —
P2.7 7 8 P2.6
————————— - —o o— —— — — — — — — — —
n.c 9 10 n.c
_________ - _o o_ —— — — — — — — — —
n.c 11 12 n.c
_________ - _o o_ —— — — — — — — — —
INTO 13 14 n.c
————————— - —o o— —— — — — — — — — —
n.c 15 16 n.c
_________ - _o o_ —— — — — — — — — —
GND 17 18 +Vdc
_________ - _o o_ —— — — — — — — — —
n.c 19 20 n.c
————————— - —o o— —— — — — — — — — —

Ficure 16: 1/O porT 2 AND INTO CONNECTOR

Signals description:

GND = - Ground of power supply and serial line.

+Vdc = O - Power supply +5 Vdc.

P2.n = I/O - n-th digital signal giiP25port 2.

INTO = I/O - Digital signal ofitP25pin INTO.

n. C. = I - No connection.
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CN3 - CONNECTOR FOR I/O PORT 0 AND 1

CN3 is a 20 pins low profile male verticalconnector with 2.54 mm pitch that allows to interface the
I/O ports 0 and 1 gfiP25signals to the external world. It features standard piAB&CO® I/O,
the digital signals on this connector are TTL.

PO.1 1 2 P0.0
________ _> —0 o— L — —_— —_— —_— — —_— —_ =
PO.3 3 4 P0.2
_________ e — o o_ e — —— e e e—— e—— —
P0O.5 5 6 P0.4
_________ e — o o_ e — —— e e e—— e—— —
PO.7 7 8 P0.6
_________ = — o o— = — — — — — — — —
P1.6 9 10 P1.7
_________ - | — o o_ e — —— e e e—— e—— —
P1.4 11 12 P1.5
_________ - | — o o_ e — —— e e e—— e—— —
P1.2 13 14 P1.3
_________ = — o o— = — — — — — — — —
P1.0 15 16 P1.1
_________ - — o o_ e — e— e— e— — — — —
GND 17 18 +Vdc
_________ e — o o_ e — —— e e e—— e—— —
n.c. 19 20 n.c.
_________ - — o o_ - — — — — — — — —
Ficure 17: /O porT O AND 1 CONNECTOR

Signals description:

GND = - Ground of power supply and serial line.

+Vdc = O - Power supply +5 Vdc.

PO.n = I/O - n-th digital signal giP25port 0.

Pl.n = I/O - n-th digital signal giP25port 1.

n. c. = I - No connection.

(uP25, ALB x25 Rel. 5.10 Page 45
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VISUAL SIGNALATIONS OF ALB E25

ALB E25 card is provided with 26 signalation LEDs to show several status informations, as
described in the following table:

LEDs COLOUR PURPOSE

Visualizes the logic status of signal /SETUP. When the JED

LD1 Red is ON the signal is at logic status 0.

Visualizes the logic status of signal INTO. When the LED is

LD2 Red ON the signal is at logic status O.
Visualize, respectively, the status of the 8 port 0 digital
PO.G-P0.7 Red signals. When the LED is ON the signal is at logic statys O.
Visualize, respectively, the status of the 8 port 1 digital
PLGPL7 vellow signals. When the LED is ON the signal is at logic statys 0.
P2 G:P2.7 Green Visualize, respectively, the status of the 8 port 2 digital

signals. When the LED is ON the signal is at logic statys 0.

FIGURE 18: VISUAL SIGNALATIONS TABLE
The main purpose of LEDs is to show a visual indication about the card's status, making so easier

debug and verify operations. Allthe LEDs are in the front of the board, near connector CN1. To easily
locate these visual signalations please refer to figure 19.

KEYS OF ALB E25

ALB E25 board is provided with 25 keys by which it is possible to simulate the status changes of
the uP25signals configured as inputs. Each key corresponds to a normally open contact that connects
to the ground (logical level) the line to which is connected when it is closed.

In detail:

Logic levelO
Logic levell

Key Pressed > 0V
Key Not Pressed ->  +5Vdc

Here follows a description of the several keys; to easily locate them please refer to figure 20.

P1+P8 ->  They are connected, respectively, to signals-HD07 ofuP25
P9-P16 -> They are connected, respectively, to signals-H107 ofuP25
P17+P24 -> They are connected, respectively, to signals-H2207/ ofuP25
P25 -> |T is connected to signal INTO piP25
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JUMPERS

On ALB E25 board there are 6 jumpers for card configuration. Below there is the jumpers list,
location and function.

JUMPERS | N. PINS PURPOSE

Matched with jumper J2, it connects the termination circuitery] for
J1 2 o

RS 485 serial line.

Matched with jumper J1, it connects the termination circuitery] for
J2 2 o

RS 485 serial line.

Matched with jumpers J4 and J6, it allows to selects between R 232
J3 3 : o

and RS 485 serial communication protocol.

Matched with jumpers J3 and J6, it allows to selects between R 232
J4 3 . o

and RS 485 serial communication protocol.
J5 2 Selects between RUN or SETUP working modality.

Matched with jumpers J3 and J4, it allows to selects between R 232
J6 3 : o

and RS 485 serial communication protocol.

Ficure 20: JUMPERS SUMMARIZING TABLE

The following tables describe all the right connection®\bB E25 jumpers with their relative
functions. Torecognize these valid connections, please refer to the board printed diagram (serigraph)
or to figure 14 of this manual, where the pins numeration is listed; for recognizing jumpers location,
please refer to figure 22.

2 PINS JUMPERS

JUMPER | CONNECTION PURPOSE DEF.
Not connected Matched with jumper J2, it does not conpect
I the termination circuitery for RS 485.
Connected Matched with jumper J2, it connects the *
termination circuitery for RS 485.
Not connected Matched with jumper J1, it does not conpect
the termination circuitery for RS 485.
J2
Connected Matched with jumper J1, it connects the *
termination circuitery for RS 485.
Not connected Selects the25 RUN working modality. *
J5
Connected SSelects tip25 SETUP working modality.
FIGURE 21: 2PINS JUMPERS TABLE
Page 48 (uP25, ALB x25 Rel. 5.10
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FiGUrE 22: KEYS AND JUMPERS LOCATION
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3 PINS JUMPERS

JUMPER | CONNECTION PURPOSE DEF.
position 1-2 Matching with jumpers J4 and J6, it selects fthe
13 RS 485 serial communication.
position 2-3 Matching with jumpers J4 and J6, it selects the*
RS 232 serial communication.
position 1-2 Matching with jumpers J3 and J6, it selects fthe
RS 485 serial communication.
J4
position 2-3 Matching with jumpers J3 and J6, it selects the *
RS 232 serial communication.
position 1-2 Matching with jumpers J3 and J4, it selects fthe
I RS 485 serial communication.
position 2-3 Matching with jumpers J3 and J4, it selects the*
RS 232 serial communication.

FicURE 23: 3PINS JUMPERS TABLE

The ™" used in the following tables, denotes the default connection, or on the other hand the
connection set up at the end of testing phase, that is the configuration the User receives.

BOARD CONNNECTIONS

To prevent possible connecting problems betwddBhE25 board and the external systems, the user
has to read carefully the information of the previous paragraphs and must follow these instructions:

- The TTL signals can be connected directly only to a device featuring the same type of interface.

About the correspondance between logic signals and TTL output status, remember thét a logic
generates a TTL 0 Vdc, while a lodigenerates a TTL +5 Vdc.

POWER SUPPLY OF ALB E25

ALB E25 needs an unique tension for supply:

+5Vdc: Supplies the on board logic; must be in the range +58&lb and must be provided
through the specific pins of connector CN1.

Page 50
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SERIAL COMMUNICATION SELECTION FOR ALB E25

ALB E25 board is provided with a serial communication line that can be buffefR8 232or as

RS 485 The selection between the two interfacing types is performed by hardware through an
opportune jumpers configuration, as can be seen in the previous tables.

In detail:

J3, J4 and J6 in position 1-2 -> Serial line configured in RS 485
J3, J4 and J6 in position 2-3 -> Serial line configured in RS 232

NOTE
All the other positions of the jumpers are not valid and cause electric conflicts that may damage the
board itself or damage the drivers of other devices connected to the board.

In case the RS 485 serial line is used, jumpers J1 and J2 allow to connect the termination circuitery
of the differential transmission/reception line. Such circuitery is made with the forcing resistors
(R1=R3=3.3 KQ) and the line loadR2=1209). In detail:

J1 and J2 connected -> Termination circuitery connected
J1 and J2 not connected -> Termination circuitery not connected

(uP25, ALB x25 Rel. 5.10
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EXPERIMENTAL BOARD ALB S$25

ALB S25(ABACO® Link Bus Sperimentale 25 I/O lines) is an experimental board bag#eiain
provided with a wide experimental area where the user can develop an own hardware that can be
interfaced tquP251/0 signals, to specialize the board according to the user application specifics.
The experimental area is also provided with some features that easy the prototyping (power supply
in several points, larger holers, etc.)

Another important feature 8B S25is the possibility to cut the experimental area obtaining a very
small module that can be installed asack-throughmodule on a back plane developed by the user
containing all the hardware for field interfacing simply using two pass-through strips.

Also, ALB S25 board is vided with a double serial interfé&® 232andRS 485 that allows to test
thepoint-to-point andMaster-Slavecommunication modalities P25

A wide range of demo programs and examples of employ allow to use immediatly the board; such
programs are available both for PC and for all the se@?&l® cards ofgrifo © listing.

Main features oALB S25 are:

- Evaluation board based pi25.

- Prototyping area where the user can develop an own hardware.

- Possibility to remove the prototyping area and to install the module obtained as stack-through
on an user-developed back plane.

- Jumper to select RUN/SETUP modes |aiP25.

- LED to visualize the status of /SETUP signaJéf25.

- Serial EEPROM sizeB12 byte(24c04) to store messages and configuratiquP@s
possibility to install EEPROM up K Byte.

- Serial line interface IRS 232andRS 485 selectable through jumper.

- Unique power supply5 Vdc.
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TECHNICAL FEATURES OF ALB S$25

GENERAL FEATURES OF ALB S25

CPU: 87c51 with firmwarguP25

Number of I/O Lines: 24 in ports called 0, 1 and 2

Counter Lines: pin INTO, connected to LED, key and connector, can be used as 25th
I/0O signal

EEPROM: 512 bytes (24c04) expandible up to 2K bytes

Oscillator: 14.7456 MHz quartz

Serial Interfaces: RS 232 or RS 485 selectable through jumper

PHYSICAL FEATURES OF ALB S25

Size: 155x72 mm with experimental area
45x72 mm without experimental area

Weight: 55 g with experimental area

Connectors: CN1: 4 pins screw terminal vertical connector
CN2: 28 pins designed to install pass-through strips

Temperature Range: From 0 to 70 centigrad degreeses

Relative Humidity: 20% up to 90% (without condensing)

ELECTRIC FEATURES OF ALB S25

Power Supply: +5 Vdc

Current Consumption: 35 mA

(uP25, ALB x25 Rel. 5.10
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INSTALLATION

In this chapter there are the information for a right installation and correct A&8&25 card.
The user can find the location and functions of each connectors, LED and some explanatory
diagrams.

CONNECTIONS

The board has three connectors that can be linkeded to other devices or directly to the field, according
to system requirements. In this paragraph there are connectors pin outs, a short signals description
(including the signals direction) and connectors location, plus some figures that describe how the

interface signals are connected on the card. To easily locate the connectors please refer to figure 28.

CN1 - CONNECTOR FOR POWER SUPPLY AND SERIAL LINE

CN1 is a 4 pins screw terminal connector that allows to sudpB/S25 and to perform the serial
connection. The screw terminals allow to crimp in extreme safety all the wires with diameter lower
than 3 mm and to connect comfortably to the external world.

| 4 @_ TxD or TX/RX -

FIGURE 24: PoOwWER SUPPLY AND SERIAL LINE CONNECTOR

Signals description:

GND = - Ground of power supply and serial line.

+Vdc = I - Power supply +5 Vdc.

TxD = O - RS 232 Transmit Data.

RxD = I - RS 232 Receive Data.

TX/IRX- = I/O - RS 485 Negative Transmit/Receive differential line

TX/IRX+ = /O - RS 485 Positive Transmit/Receive differential line
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CN2 - CONNECTOR FOR I/O PORT AND INTO

CN2 is a 28 pins connector with 2.54 mm pitch that allows to interface the I/O ports and INTO signals
to external hardware. The digital signals available on this connector are TTL; it is possible to install
on CN2 two pass-through strips each with 14 pins fosthek-throughnstallation ofALB S25

without the experimental area.

V. -

PO.1 1 2 P0.0
_________ _o o_ - — — — — — — —
P0.3 3 4 :

_________ 3 o— . _ P02
P0O.5 5 6 P0.4
————————— —o o— = — — — — — — —
PO.7 7 8

_________ 6 o . _ _ _ Pos6
P1.6 9 10 P1.7
_________ _o o_ - — — — — e— — —
P1.4 11 12 P1.5
————————— —o o— - — — — — — — —
P1.2 13 14 P1.3
_________ _o o_ - — — — — — — —
P1.0 15 16

_________ 6 o= . _ P12
GND 17 18 +Vdc
_________ _o o_ S —
P2.1 19 20

————————— -0 O— L P20
P2.3 21 22 pP2.2
_________ _o o_ = — — — — e— — —
P2.5 23 24 P2.4
————————— —o o— - — — — — — — —
P2.7 25 26 P2.6
_________ _o o_ - — — — — — — —
INTO 27 28 SIP
_________ _o o_ = — — — — e— — —

Ficure 27: 1/O pPoRT AND PIN INTO CONNECTOR

Signals description:

GND = - Ground of power supply and serial line.

+Vdc = I/O - Power supply +5 Vdc.

PO.n = I/O - N-th digital line ofuP25port 0.

P1.n = I/O - N-th digital line ofuP25port 1.

P2.n = I/O - N-th digital line ofuP25port 2.

INTO = I/O - Digital line of pP25pin INTO.

SIP = O - External hardware resistor network power supply.
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JUMPERS

On ALB S25 board there are 6 jumpers for card configuration. Below there is the jumpers list,
location and function.

JUMPERS | N. PINS PURPOSE

Matched with jumper J2, it connects the termination circuitery] for
J1 2 o

RS 485 serial line.

Matched with jumper J1, it connects the termination circuitery] for
J2 2 o

RS 485 serial line.

Matched with jumpers J4 and J6, it allows to selects between R 232
J3 3 : o

and RS 485 serial communication protocol.

Matched with jumpers J3 and J6, it allows to selects between R 232
J4 3 . o

and RS 485 serial communication protocol.
J5 2 Selects between RUN or SETUP working modality.

Matched with jumpers J3 and J4, it allows to selects between R 232
J6 3 : o

and RS 485 serial communication protocol.

FiGUrRE 29: JUMPERS SUMMARIZING TABLE

The following tables describe all the right connection®\bB S25 jumpers with their relative
functions. Torecognize these valid connections, please refer to the board printed diagram (serigraph)
or to figure 25 of this manual, where the pins numeration is listed; for recognizing jumpers location,
please refer to figure 28.

2 PINS JUMPERS

JUMPER | CONNECTION PURPOSE DEF.
Not connected Matched with jumper J2, it does not conpect
1 the termination circuitery for RS 485.
Connected Matched with jumper J2, it connects the *
termination circuitery for RS 485.
Not connected Matched with jumper J1, it does not conpect
the termination circuitery for RS 485.
J2
Connected Matched with jumper J1, it connects the *
termination circuitery for RS 485.
Not connected Selects tip?25 RUN working modality. *
J5
Connected SSelects tip25 SETUP working modality.
Ficure 30: 2PINS JUMPERS TABLE
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3 PINS JUMPERS

JUMPER | CONNECTION PURPOSE DEF.
position 1-2 Matching with jumpers J4 and J6, it selects fthe
13 RS 485 serial communication.
position 2-3 Matching with jumpers J4 and J6, it selects the*
RS 232 serial communication.
position 1-2 Matching with jumpers J3 and J6, it selects fthe
RS 485 serial communication.
J4
position 2-3 Matching with jumpers J3 and J6, it selects the *
RS 232 serial communication.
position 1-2 Matching with jumpers J3 and J4, it selects the
I RS 485 serial communication.
position 2-3 Matching with jumpers J3 and J4, it selects the *
RS 232 serial communication.

Ficure 31: 3PINS JUMPERS TABLE

The "*" used in the following tables, denotes the default connection, or on the other hand the
connection set up at the end of testing phase, that is the configuration the User receives.

BOARD CONNNECTIONS

To prevent possible connecting problems betwddh S25board and the external systems, the user
has to read carefully the information of the previous paragraphs and he must follow these
instructions:

- The TTL signals can be connected directly only to a device featuring the same type of interface.

About the correspondance between logic signals and TTL output status, remember thét a logic
generates a TTL 0 Vdc, while a logigenerates a TTL +5 Vdc.

VISUAL SIGNALATIONS OF ALB S25

ALB S25 card is provided with one signalation LED, called LD1 and coloured in red, to show the
logical status of /[SETUP signal. In detail the /SETUP signal has logic level O whenever LD1 is ON.
To easily locate the LED please refer to figure 28.

(uP25, ALB x25 Rel. 5.10
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POWER SUPPLY OF ALB S25

ALB S25 needs an unigue tension for supply:

+5Vdc: Supplies the on board logic; must be in the range +58&lb and must be provided
through the specific pins of connector CN1.

SERIAL COMMUNICATION SELECTION FOR ALB S25

ALB S25 board is provided with a serial communication line that can be buffef®8 282or as

RS 485 The selection between the two interfacing types is performed by hardware through an
opportune jumpers configuration, as can be seen in the previous tables.

In detail:

J3, J4 and J6 in position 1-2 -> Serial line configured in RS 485
J3, J4 and J6 in position 2-3 -> Serial line configured in RS 232

NOTE
All the other positions of the jumpers are not valid and cause electric conflicts that may damage the
board itself or damage the drivers of other devices connected to the board.

In case the RS 485 serial line is used, jumpers J1 and J2 allow to connect the termination circuitery
of the differential transmission/reception line. Such circuitery is made with the forcing resistors
(R7=R9=3.3 KQ) and the line loadR8=1209Q). In detail:

J1 and J2 connected -> Termination circuitery connected
J1 and J2 not connected -> Termination circuitery not connected

Page 60
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EXTERNAL CARDS

ALB E25 and S25can be connected to a wide ranggrdd ®boards,both intelligent and not, thanks
to their standard serial line and through tRBACO® I/O compatible pin out..

Hereunder some of these cards are briefly described; ask the detailed information digeiédly’to

if required.

OBI 01 - OBI 02
Opto BLOCK Input NPN-PNP
Interface between 16 NPN, PNP optocoupled and displayed input lines, with screw terminal and
ABACOZ® standard 1/0 20 pins connector; power supply section; connection foRDéNs.

OBI N8 - OBI P8
Opto BLOCK Input NPN-PNP
Interface between 8 NPN, PNP optocoupled and displayed input lines, with screw terminal and
ABACOZ® standard 1/0 20 pins connector; power supply section; connection foRDéNs.

TBO 01 - TBO 08
Transistor BLOCK Output
Interface forABACO® standard 1/0O 20 pins connector; 16 or 8 transistor output lines 45 Vdc 3 A
open collector; screw terminal; optocoupled and displayed lines; connection for DIN 247277-1 and
3 rails.
RBO 01
Relé BLOCK Output
Interface foABACO ® standard I/O 20 pins connector; 8 displayed 5A or 10Arelays; screw terminal;
connection for DINQ rails.

RBO 08 - RBO 16

Relé BLOCK Output
Interface forABACO® standard 1/0 20 pins connector; 8 or 16 displayed Relays 3A with MOV,
screw terminal; connection for DIN Ctype aQdails.

XBI 01
miXed BLOCK Input Output
Interface forABACO ® standard 1/O 20 pins connector; 8 transistor output lines 45 Vdc 3A; 8 input
lines; screw terminal; optocoupled and displayed I/O lines; connection for DIN 247277-1 and 3 rails.

XBI R4 - XBI T4
miXed BLOCK Input-Output
Interface forABACO® standard 1/0O 20 pins connector; 4 Relays 3A with MOV or 4 optocoupled
Transistors 3A open collectors; 4 input lines optocoupled; screw terminal; connection for DIN Ctype
andQ rails.

SBP 02
Switching Block Power 2.5 A
BLOCK format,120x40x60 mmwith plastic container for omega rails DIN 247277-1 e 247277-3;
two comfortable screw terminal, quick release, 2 pins connectors; powertiei®heat sinks
protection on over temperature, over output voltage and short circuit; medium perforn@tée of
several models with input voltages from 10 to 46 Vdc and output voltages from 5 to 24 Vdc, 2.5 A.
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SBP 05
Switching Block Power 5 A
BLOCK format,120x110x100 mnwith plastic container for omega rails DIN 247277-1 e 247277-
3; two comfortable screw terminal, quick release, 4 and 5 pins connectors; power LED; Alarm LED;
wide heat sinks protection on over temperature, over output voltage and short circuit; medium
performance 080%; auxiliary input folUPSfunctions; several models with input voltages from 10
to 46 Vdc and output voltages from 5 to 24 Vdc, 5 A.

GPC® 51
General Purpose Controller fam. 51
Microprocessor family 51 INTEL including the masked BASIC chip; the board features: 16 /O TTL
lines; dip switch; 3timer/counter; RS 232; 4 A/D converter signals resolution 11 bit; buzzer; on board
EPROM programmer; RTC and 32K SRAM with Lithium battery back up; controlloer for display
and keyboard.

GPC® 188F
General Purpose Controller 80C188
80C188uP 20MHz; 1 RS 232 line; 1 RS 232, RS 422-485 or Current Loop line; 24 TTL I/O lines;
1M EPROM or 512K FLASH; 1M RAM Lithium battery backed; 8K serial EEPROM; RTC; Watch
Dog; 8 Dip switch; 3 Timer Counter; 8 13 bit A/D lines; Power failure; activity LEDs; single power
supply +5Vdc.

GPC® 15A
General Purpose Controller 84C15
Full CMOS card, 1620 MHz 84C15 CPU; 512K EPROM or FLASH; 128K RAM; 8K RAM and
RTC backed; 8K serial EEPROM; 1 RS 232 line; 1 RS 232 line or RS 422-485 or Current Loop line;
32 or 40 TTL I/O lines; CTC; Watch dog; 2 Dip switches; Buzzer.

GPC® 150
General Purpose Controller 84C15
Microprocessor Z80 at 16 MHz; implementation completely CMOS; 512K EPROM or FLASH,;
512K SRAM; RTC; Back-Up through external Lithium battery; 4M serail FLASH ; 1 serial line RS
232 plus 1 RS 232 or RS 422-485 or current loop; 40 I/O TTL,; 2 timer/counter; 2 watch dog; dip
switch; EEPROM; A/D converter with resolution 12 bit; activity LED.

GPC® 15R
General Purpose Controller 84C15
84C15uP, 16-16 MHz; 1 RS 232 line; 1 RS 232 or RS 422-485 or C. L. [ine24G@TL I/O lines;
16 Opto-in; 8 Relays; 4 Opto Coupled Timers Counters; 512K EPROM or FLASH; 512K RAM and
RTC backed; 8K serial EEPROM; 8K Backed RAM modul; Buzzer; 1 Activity LED; Watch dog;
4+12 readable DIPs; LCD Interface.

GPC® 323
General Purpose Controller 51 family
80C32uP, 14 MHz; Full CMOS; 1 RS 232 line (software); 1 RS 232 or RS 422-485 or Current Loop
line; 24 TTL 1/Olines; 11 A/D 12 bits lines; 3 Timers Counters; 64K EPROM; 64K RAM; 32K RAM
and RTC backed; 32K DIL EEPROM; 8K serial EEPROM; Buzzer; 2 Activity LED; Watch dog; 5
readable DIPs; LCD Interface.
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GPC® 553
General Purpose Controller 80C552
80C552uP, 2233 MHz; 1 RS 232 line (software); 1 RS 232 or RS 422-485 or Current Loop line;
16 TTL I/O lines; 8 A/D 10 bits lines; 3 Timers Counters; 64K EPROM; 64K RAM; 32K RAM and
RTC backed; 32K DIL EEPROM,; 8K serial EEPROM; 2 PWM lines; 1 Activity LED; Watch dog;
5 readable DIPs; LCD Interface.

GPC® 153
General Purpose Controller Z80
84C15uP, 16-16 MHz; Full CMOS; 1 RS 232 line; 1 RS 232 or RS 422-485 or Current Loop line;
16 TTL /O lines; 8 A/D 12 bits lines;z2 Timers Counters; 512K EPROM or FLASH; 512K RAM
and RTC backed; 8K serial EEPROM; Buzzer; 1 Activity LED; Watch dog; 8 readable DIPs; LCD
Interface.

GPC® 183
General Purpose Controller Z180
Z180puP, 16-16 MHz; Full CMOS; 1 RS 232 line; 1 RS 232 or RS 422-485 or Current Loop line;
24 TTL /O lines; 11 A/D 12 bits lines; 2 Timers Counters; 512K EPROM or FLASH; 512K RAM
and RTC backed; 8K serial EEPROM; Buzzer; 2 Activity LED; Watch dog; 4 readable DIPs; LCD
Interface.

GPC® 324/D
“4” Type General Purpose Controller 80C32/320
80C32 or 80C32QP, 14-22 MHz; Full CMOS; 1 RS 232 line; 1 RS 232 or RS 422-485 or Current
Loop line; 416 TTL 1/O lines; 3 Timers Counters; 64K EPROM; 64K RAM; 32K RAM backed,;
32K DIL E2; 8K serial EEPROM; Watch dog; 1 readable DIP; LCD Interface; Ab&OdBUS;
5Vdc Power supply; Size: 100x50 mm.

GPC® 554
General Purpose Controller 80C552
Microprocessor 80C552 at 22 MHz; implementation completely CMOS; 32K EPROM; 32 K
SRAM; 32 K EEPROM or SRAM; EEPROM; 2 RS 232 serial lines; 16 I/O TTL; 2 PWM lines; 16
bits Timer/Counter; Watch Dog; 6 signals A/D converter with resolution 10 bit; interface for
ABACO® I/O BUS.

GPC® 154
“4” Type General Purpose Controller Z80
84C15uP, 16-16 MHz; Full CMOS; 1 RS 232 line; 1 RS 232 or RS 422-4851line; 16 TTL I/O lines;
2+4 Timers Counters; 512K EPROM or FLASH; 512K RAM and RTC backed; 8K serial EEPROM,;
Watch dog; 2 readable DIPs; LCD Interface; Alfak® BUS; 5Vdc Power supply; Size: 100x50
mm.

GPC® 884
General Purpose Controller Am188ES
Microprocessor AMD Am188ES up to 40 MHz16 bits; implementation completely CMOS; serie 4
format; 512K EPROM or FLASH; 512K SRAM backed with Lithium battery; RTC; 1 RS 232 serial
line + 1 RS 232 or RS 422-485 or current loop; 16 1/0O TTL; 3 timer/counter; watch dog; EEPROM,;
11 signals A/D converter with 12 bit resolution; interface ABACO® I/O BUS.
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GPC® 114
General Purpose Controller 68HC11
Microprocessor 68HC11A1 at 8 MHz; implementation completely CMOS; serie 4 format; 32K
EPROM; 32K SRAM backed with Lithium battery; 32K EPROM, SRAM, EEPROM; RTC; 1 serial
line RS 232 or RS 422-485; 10 I/0O TTL; 3 timer/counter; watch dog; 8 signals A/D converter with
resolution 8 bit; 1 asunchronous serial line; extremly low power consumption; interface for
ABACO® 1/0 BUS.
GPC® 184
General Purpose Controller Z80195
Microprocessor Z80195 at 22 MHz; implementation completely CMOS; 512K EPROM or FLASH,;
512K RAM; Back-Up with Lithium battery internal or external; 1 serial line RS 232 + 1 RS 232 or
RS 422-485 or currentloop+ 1 TTL; 18 /O TTL; 4 timer/counter 8 bits; 2 timer 16 bits; Watch Dog;
Real Time Clock; activity LED; EEPROM,; interface #@BACO® 1/0O BUS.

GPC® AM4
General Purpose Controller ATmegal03
Microprocessor ATmegalO3 at 5.5 MHz; implementation completely CMOS; 128K internal
FLASH; 32K SRAM; Back-Up with Lithium battery internal or external; 1 serial line RS 232 or RS
422-485 or current loop; 16 1/0O TTL; 8 linee A/D resolution 10 bits; 2 timer/counter; Watch Dog;
Real Time Clock; 4K internal EEPROM; interface for ISP programming; interfacABXCO®
I/O BUS.
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BIBLIOGRAPHY

Here follows a list of manuls thst can be a source of further informations about the devices installed
on ALB E25 andALB S25.

Manual PHILIPS: 8051-based 8-bit Microcontrollers
Manual MAXIM: Data Book - Volume Il

Manual TEXAS INSTRUMENTS: RS-422 and RS-485 Interface Circuits
Manual HEWLETT-PACKARD: Optoelectronics Designer’s Catalog
Manual XICOR: Data Book

Manual SGS-THOMSON: Industrial and Computer Peripheral ICs

Manual NATIONAL SEMICONDUCTOR: Interface Data Book

Manual ANALOG DEVICES: Design-In Reference Manual - G1944-200-8/94
Tecnical note TEXAS INSTRUMENTS:  TLC2543 12-bit Analog-to Digital Converter
Application Report TEXAS INSTRUMENTSVlicrocontroller based Data Acquisition using the

TLC2543 12-bit serial-out ADC

Please connect to the manifactures Web sites to get the latest version of all manuals and data sheets.
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APPENDIX A: ALPHABETICAL INDEX

SYMBOLS

+5VDC 4, 50

ISETUP 19, 59

nP25 GENERAL INFORMATION 2

pnP25 HARDWARE DESCRIPTION 3

pnP25 SOFTWARE DESCRIPTION 11

16 BIT COUNTER READCommand 31

16 BIT COUNTER RESETCommand 31

9 BITS MASTER-SLAVE COMMUNICATION MODE 38

A

A/D CONVERSION ON ONE CHANNELCommand 32

A/D CONVERTER 3, 6, 16, 32

A/D, D/A AND M5480 MANAGEMENT ACTIVATION, Command 16
ABACO® /0 44, 61

AD 420 6, 16, 32

B

BAUDE RATE SETTING,Command 12
BIBLIOGRAPHY 66
BOARD CONNNECTIONS 50, 59

C

CARD VERSION 1
COMMUNICATION TYPE SETTING,Command 13
CONNECTIONS 42, 54
CONNECTORS 41, 42, 53

CN1 42 54

CN2 44, 56

CN3 45
COUNTER 3, 31
COUNTER LINES 41, 53
CPU 41, 53
CPU CORE 10
CURRENT CONSUMPTION 41, 53
CURRENT LOOP 8

D

D/A CONVERTER 3, 6, 16, 32
D/A OUTPUT MANAGEMENT,Command 33
DISPLAY DRIVER MANAGEMENT, Command 34
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E

EEPROM 4, 41, 53

EEPROM TYPE SETTINGCommand 12
ELECTRIC FEATURES ORIP25 10
ELECTRIC FEATURES OF ALB E25 41
ELECTRIC FEATURES OF ALB S25 53
EVALUATION BOARD ALB E25 40
EXPERIMENTAL BOARD ALB S25 52
EXTERNAL CARDS 61

EXTERNAL HARDWARE 56

F
FALLING EDGE 3

G

GENERAL FEATURES ORP25 10
GENERAL FEATURES OF ALB E25 41
GENERAL FEATURES OF ALB S25 53

INPUT BIT, Command 27

INPUT PORT ACQUISITIONCommand 20

INPUT WITH DEBOUNCING,Command 28

INSTALLATION 54

INTO 3, 44

INTERFACEMENT OF A/D, D/AAND LED DISPLAY DRIVER 6
INTRODUCTION 1

J

JUMPERS 48, 58
2 PINS JUMPERS 48, 58
3 PINS JUMPERS 50, 59

K
KEYS OF ALB E25 46

L

LAST MEMORIZABLE MESSAGE ACQUISITIONCommand 29
LED DISPLAY DRIVER 3, 7, 16, 32, 34
LINE TERMINATION 8
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M

M5480 7, 16, 32, 34

MASTER RESETCommand 19

MASTER-SLAVE 8, 38

MASTER-SLAVE UNIT NAME SETTING,Command 14

N
NUMBER OF I/O LINES 41, 53

O

OSCILLATOR 41, 53

OUTPUT BIT CLEAR,Command 22
OUTPUT BIT SET,Command 22
OUTPUT PORT SETCommand 20

P

PACKAGE 10

PHYSICAL FEATURES OR1P25 10
PHYSICAL FEATURES OF ALB E25 41
PHYSICAL FEATURES OF ALB S25 53
PIN INTO SETTING,Command 15
PORT 0, 1 AND 2 3, 44, 45

PORT SETTINGCommand 14
PORTS 20, 21, 22

POWER SUPPLY 10, 41, 42, 53, 54
POWER SUPPLY ORP25 4

POWER SUPPLY OF ALB E2550
POWER SUPPLY OF ALB S2560

Q
QUARTZ FREQUENCE 10

R

READ CONFIGURATION BYTE OF A/D, D/A AND M5480Command 35
READ CURRENT CONFIGURATIONCommand 17
READ PIN INTO CONFIGURATIONCommand 28
READ PORT CONFIGURATIONCommand 21
READING A MESSAGE,Command 30

READY EEPROM REQUESTCommand 29
RELATIVE HUMIDITY 10, 41, 53

RESET 4

RESET MINIMUM DURATION 10

RS 232 AND RS 485 8, 51

RS 422 8

RUN MODE 4, 19
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S

SAVE SETTINGSCommand 17

SERIAL COMMUNICATION 8

SERIAL COMMUNICATION SELECTION FOR ALB E25 51
SERIAL COMMUNICATION SELECTION FOR ALB S25 60
SERIAL CONNECTION 42, 54

SERIAL INTERFACES 41, 53

SETUP MODE 4, 11

SETUP MODE COMMANDS 12

SETUP MODE COMMANDS SUMMARIZING TABLE 18
SIZE 41, 53

SQUARE WAVE OUTPUT BITCommand 25

SQUARE WAVE STARTING WITH "1" OUTPUT BITCommand 26
STORING A MESSAGECommand 30

T

TECHNICAL FEATURES ORuP25 10
TECHNICAL FEATURES OF ALB E25 41
TECHNICAL FEATURES OF ALB S25 53
TEMPERATURE RANGE 10, 41, 53

TIMED OUTPUT BIT CLEAR,Command 24
TIMED OUTPUT BIT SET,Command 23
TLC 2543 6, 16, 32

Vv

VISUAL SIGNALATIONS OF ALB E25 46
VISUAL SIGNALATIONS OF ALB S25 59

w

WEIGHT 41, 53
WORKING MODALITY SELECTION 11
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