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Intelligent module of the Abaco® BLOCK  4 series, 100x50 mm
size; optional plastic mount for connection to DIN 46277-1 and
DIN 46277-2 Ω rails. CPU  ATmega103 at 5,5296 MHz, with:
128K internal FLASH EPROM , 4K internal RAM ,4K internal
EEPROM. 8 A/D converter lines, 10 bits resolution, 0÷2,49 V, on
standard pin out connector; two 8 bits timer counters, capable to
generate PWM  signals; one 16 bits timer counter, capable to
generate two 10 bits PWM  signals; watch dog completely managed
by software; analog comparator; 15 interrupt  sources (both
internal and external). 32K of external RAM  on socket. Real Time
Clock able to display day, month, year, week day, seconds, minutes
and hours. It can be programmed to issue an interrupt at intervals
defined by software. Back up circuit for external RAM and RTC,
with LITHIUM  battery. 16 TTL I/O lines, on a standard pin out
connector. Configuration jumper readable from software. 1 serial
lines buffered in RS232 or RS422, RS485 or current loop.
Expansion connector for ABACO® I/O BUS, on 26 pins standard
connector. ISP interface. Facility of operation in Idle mode or
Power Down mode. Single external power supply 5Vdc, 50 mA,
protected  by TransZorb™.
Wide range of developement software such as: Assembler; DDS
MICRO-C AVR ; ICC AVR ; AVR BASIC ; etc.
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IMPORTANT

Although all the information contained herein have been carefully verified, grifo ®

assumes no responsibility for errors that might appear in this document, or for damage
to things or persons resulting from technical errors, omission and improper use of this
manual and of the related software and hardware.
grifo ® reservs 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 to the
Data Book of the builder or second sources.

SYMBOLS DESCRIPTION

In the manual could appear the following symbols:

Attention: Generic danger

Attention: High voltage
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INTRODUCTIONINTRODUCTION

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, it is 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 VERSIONCARD VERSION

The present handbook is reported to the GPC® AM4  card release 220399 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 the
CPU an the crystal on the component side).
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GENERAL FEATURESGENERAL FEATURES

The GPC® AM4 belongs to the CPUs 4 type 100x50 mm size. It is a  powerful control low cost
module capable of operating in stand alone mode or as an intelligent peripheral, and/or remoted, in
a wider telecontrol or aquisition network.
The GPC® AM4 module can be secured in a plastic mount for connection to Omega rails
DIN 46277-1 and DIN 46277-3,  thereby dispensing with  the need of  a rack and allowing a less costly
mounting direct to the electrical control panel. Thanks to this small size, the GPC® 324 put into the
same plastic rails that contains the Peipheral I/O, forming in this way an unique BLOCK  element.
The GPC® AM4 can also be mounted as a macro CPU module on a peripheral card of the end user,
in Piggy Back (stack through) mode.
The card most interesting characteristic is the used µP: the ATMEL ATmEga 103  in fact is a very
fast RISC microprocessor that includes a rich list of resources suitable to solve the common industrial
automation problems.
At present there are some developping software tools which allow the card to be used either in
assembly or with evoluted languages. Noteworthy among these are the developement tools as the C
and BASIC compilers,that are executed on a standard Personal Computer and that generate
executable code for the card. This code is  comfortably down loaded into the µP internal FLASH
EPROM through a proper ISP programmer, connected to a serial line of the developing P.C.
For getting a quick prototype, cards such as SPA 03 and SPA 04 on which it is possible to mount the
GPC® AM4 in Piggy Back mode, are used. The on board presence of the ABACO® I/O BUS
connector,  allows to drive directly  I/O cards as: ZBR xxx, ZBT xxx,CAN 14, ADC 812, DAC 212
and  so on, and through ABB 03, ABB 05 it is possible to manage all the peripheral cards available
on ABACO® BUS.

- Intelligent module of the Abaco® BLOCK  4 series, 100x50 mm size.
- Optional plastic mount for connection to DIN 46277-1 and DIN 46277-3 Ω rails.
- CPU  ATmega103 at 5,5296 MHz, with:

128K internal FLASH EPROM ;
4K internal SRAM;
4K internal EEPROM;
8 A/D converter lines, 10 bits resolution, 0÷2,49 V, on standard pin out connector;
Two 8 bits timer counters, capable to generate PWM  signals;
One 16 bits timer counter, capable to generate two 10 bits PWM  signals;
Watch dog completely managed by software;
Analog comparator;
15 interrupt  sources (both internal and external);

- 32K of external SRAM on socket.
- Real Time Clock able to display day, month, year, week day, seconds, minutes and
hours. It can be programmed to issue an interrupt at intervals defined by software.

- Back up circuit for external SRAM and RTC, with LITHIUM  battery.
- 16 TTL I/O lines, on a standard pin out connector.
- Configuration jumper readable from software.
- 1 serial lines buffered in RS232 or RS422, RS485 or current loop.
- Expansion connector for ABACO® I/O BUS, on 26 pins standard connector.
- ISP interface compatible with µISP-S3 and µISP-S4 programmers by EQUINOX.
- Facility of operation in Idle mode or Power Down mode.
- Single external power supply 5Vdc, 50 mA, protected  by TransZorb™.
- Wide range of developement software such as: Assembler; DDS MICRO-C AVR ;
ICC AVR ; AVR BASIC ; Embedded PASCAL; etc.
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Here follows a description of the board's functional blocks, with an indication of the operations
performed by each one. To easily locate these blocks and verify their connections pleare refer to
figure 1.

POWER SUPPLY

The card must be powered only with +5 Vdc through the pin 25 (GND) and pin 26 (+5Vdc) of the
CN1 connector. The power supply circuit generates all the necessary voltages for the card and it is
designed for reducing the consumption (the microprocessor power down modes are available) and
for increasing the electrical noise immunity. In fact, as low as 48 mA of consumption for the normal
working mode, allow the user to supply the board by batteries, solar panels, small power supplies,
etc. Please remember that on board there is a protection circuit aganist voltage peaks by TransZorb™.

SERIAL COMMUNICATION

Serial communication is completely software settable for physical protocol and for speed which
ranges from 2400 to as high as 115,2K Baud, with the available clock frequency. These settings are
performed programming the UART inside the microprocessor, so for further informations, please
refer to the manifacturer documentation or to appendix B of this manual. By hardware it is possible
to select, through some on board jumpers,the electric communication protocol. In detail the line can
be buffered in four different electrical protocols: RS 232, current loop or RS 485, RS 422; in this
last cases also directionality and line activation is programmable.

CLOCK

GPC® AM4 is provided with a circuitery that generates the CPU clock frequency; this frequence is
used also to generate the frequencies needed to the other sections of the board (Timer, serial lines,
SPI, etc.). The default clock value is 5,5296 MHz and if different values are required, please contact
grifo ®. We would remark that the CPU clock frequency normally coincides with the crystal
oscillation frequency and it can also be divided by software through the power management section.

ABACO ® I/O BUS

One of the most important features of GPC® AM4  is its possibility to be interfaced to industrial
ABACO ® I/O BUS. Thanks to this standard connector, the card can be connected to some of the
numerous grifo ® boards,both intelligent and not. For example the user can directly use cards for
analog signals acquisition, cards for analog signals generation (D/A), cards for digital I/O signals
management, cards with timers and counters, cards for temperature controls, etc. Even custom
boards, designed to satisfy specific needs of the end user, can be connected.
Using  ABB 03 or ABB 05 mother boards it is possible manage also the BUS ABACO® single EURO
cards. So GPC® AM4 becomes the right component for each industrial automation system, in fact
ABACO ® I/O BUS makes the card easily expandable with the best price/performance ratio.
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CPU

GPC® AM4  board is designed to employ the AVR Mega 103 microcontroller manifactured by
ATMEL . This 8 bits CPU is code compatible with the AVR RISC family so it features: a very high
speed of execution ; a good set of istrunctions (about 120) that includes: arithmetic and logic
instructions, branch instructions, data transfer instructions, bit set reset and test instructions;  efficient
vectored interrupts management; wide range of addressing modes. Remarkable are the following
features:

- 32 x 8 general purpose working register
- 128K bytes of In System Programming FLASH EPROM
- 4K bytes of internal SRAM
- 4K bytes of In System Programming EEPROM
- On chip analog comparator
- Programmable watch dog timer
- Programmable serial UART
- Master/Slave SPI serial interface
- Two 8 bit timers/counters with separate prescaler and PWM
- Expanded 16 bit timer/counter system with separate prescaler, compare and capture
mode, dual 8/9/10 bits PWM

- 8 channels, 10 bit A/D converter
- 32 programmable I/O lines
- Low power idle, power save and power down modes
- Software selectable clock frequency
- External and internal interrupt sources

For further informations about this component please refer to the manifacturer documentation, or see
appendix B of this manual.

MEMORY DEVICES

On the card are available 164K bytes of memory divided with a maximum of 128K FLASH EPROM
32K SRAM and 4K EEPROM. The GPC® AM4 memory use must be defined considering the
application to realize or the specific requirements of the user. Normally the card is equipped with all
the described memory and it can't be expanded nor reduced.
With the on board back up circuit there is the possibility to keep data , also when power supply is
failed; in this way the card is always able to maintain parameters, logged data, system status and
configuration, etc. without using expensive external UPS. The back up circuit is supplied by a on
board lithium battery or an external battery to be connected to a specific connector.
The addressing of memory devices is directly controlled by the microprocessor, that provides to
allocate the devices inside its address space.
For further information about memory configuration, sockets description and jumpers connection,
please refer to "ADDRESSES AND MAPS" chapter and to "MEMORY SELECTION" paragraph.
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FIGURE 1: BLOCK  DIAGRAM
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DIGITAL I/O LINES

On the board are available 16 digital I/O signals at TTL level with direction settable for each lines,
directly managed by the microprocessor. These signals are connected to a 20 pins connector that is
compatible with the standard I/O ABACO ® connector, so the GPC® AM4 card can be connected to
any of the numerous grifo ® boards compliant to the same pinout.
By software the functions of these lines can be defined thanks to 9 microprocessor registers. Please
remember that the I/O lines can also be connected and used in conjunction with some internal
peripheral device, as SPI, Timers Counters, Interrupts, etc.

REAL TIME CLOCK

GPC® AM4 board is provided with a complete Real Time Clock device capable to manage hours,
minutes, seconds, day of month, month,  year and day of week in stand alone mode. The component
is supplied by the back up circuitry to warrant data integrity in every working condition and is
completely software programmable acting on 16 registers addressable in the CPU memory address
space, by a specific control logic.The RTC section can generate interrupts at software programmable
rates, for diverting the CPU from its normal tasks or awakening it from one of its low consumption
working modes.

WATCH DOG

GPC® AM4  board is provided with a watch dog circuitery that, if used, allows to exit from infinite
loop or abnormal conditions not managed by the application program. This circuitery is made by an
astable section with a programmable intervent time (12÷1600 msec), it is completely software
managed (by accessing an internal microprocessor register) and gives the board an exterme degree
of safety.

A/D CONVERTER

The analog section of GPC® AM4 is based on the internal A/D converter with 8 input channels with
10 bits max resolution. By software the user selects the channel to convert, starts and stops the
conversion, defines the conversion rate, enable end of conversion interrupt and so on, through the
management of 4 microprocessor internal registers. The analog voltage input can be in the range
0÷2,490V as specified in "TRIMMER AND CALIBRATION" paragraph. All the input analog lines
are provided of a filter capacitor that increases the noisy immunity and data stability.

TIMER COUNTER

The GPC® AM4 provides 3 general purpose timer counters, two with 8 bits and one with 16 bits. For
each one can be defined the prescaler and the operation modes through software programmation of
18 microprocessor registers. The timer counters can either be used as a timer with an internal clock
time base, as a counter with an external signal wich triggers the counting or as a pulse width
modulated  (PWM) section. For further information please refer to "MULTIPLEXED PINS"
paragraph and appendix B of this manual.
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ISP INTERFACE

Thecard supports the In System Programming technique that features serially downloadable memory
allowing both code and data areas to be updated in system, without physically removing any device
from the GPC® AM4 board. This serial programming is based around the industry standard SPI
protocol wich is a 3 wire bus featuring two data lines and a clock line. The ISP interface is compatible
with Micro ISP-S3 and Micro ISP-S4 programmers by EQUINOX, that has an extremely fast
programming speeds due to the use of dedicated hardware to generate the ISP waveforms.

FIGURE 2: CARD PHOTO
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TECHNICAL FEATURESTECHNICAL FEATURES

GENERAL FEATURES

Devices: 16 digital TTL input output lines
Two 8 bit timers, counters
One 16 bits timer, counter
4 PWM signals
1 RS 232, RS 422, RS 485, current loop serial line
8 A/D converter lines
1 reset contact
1 astable watch dog
1 real time clock
1 configuration jumper
1 ABACO® I/O BUS interface
1 ISP interface

Memory: IC 6: 64K x 16 (128K x 8) FLASH EPROM
4K x 8 static RAM
4K x 8 EEPROM

IC 9: 32K x 8 static RAM

CPU: ATMEL AVR Mega 103

Clock frequency: 5,5296 MHz

A/D resolution: 10 bits

A/D conversion time: 5÷648 µsec (poor accuracy)
87÷324 µsec (high accuracy)

Watch dog intervent time: 12÷1600 msec

PHYSICAL FEATURES

Size (W x H x D): 100 x 50 x 25 mm (without container)
110 x 60 x 60 mm (with DIN rails container)

Weight: 60 g (without container)
120 g (with DIN rails container)

Connectors: CN1: 26 pins, male, vertical, low profile connector
CN2: 2 pins, male, vertical, low profile connector
CN3: 6 pins, Plug, female
CN5: 20 pins, male, vertical, low profile connector
CN6: 20 pins, male, vertical, low profile connector
CN9: 10 pins, male, vertical, low profile connector
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Temperature range: from 0 to 50 Centigrad degreeses

Relative humidity: 20% up to 90% (without condens)

ELECTRIC FEATURES

Power Supply: +5 Vdc

Consumption on 5 Vdc: 48 mA in default configuration

On board back up battery: 3,0 Vdc; 180 mAh

External back up battery: 3,6÷5 Vdc

Back up current: 12 µA

A/D analog inputs: 0÷2,490 V

Comparator analog inputs: 0÷5,000 V

Analog inputs impedance: 100 MΩ

RS 422, RS 485 line termination: Line termination resistance= 120 Ω
Positive pull-up resistance= 3,3 KΩ
Negative pull-up resistance= 3,3 KΩ
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INSTALLATIONINSTALLATION

In this chapter there are the information for a right installation and correct use of the card. The user
can find the location and functions of each connectors, trimmers, jumpers and some explanatory
diagrams.

CONNECTIONS

The GPC®AM4  module has 6 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 (see figure 13), plus some
figures that describe how the interface signals are connected on the card.

CN2 - EXTERNAL BACK UP BATTERY CONNECTOR

CN2 is a 2 pins, vertical, male connector with 2,54mm pitch.
Through CN2 the user can connect an external battery for SRAM and RTC back up when the power
supply is switched off (for further information please refer to "BACK UP" and "ELECTRIC
FEATURES" paragraphs).

FIGURE 3: CN2 - EXTERNAL  BACK  UP BATTERY  CONNECTOR

Signals description:

+Vbat = I - Positive pin of external back up battery
GND = - Negative pin of external back up battery

1 2+Vbat GND
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CN1 - ABACO® I/O BUS CONNECTOR

CN1 is a 26 pins, male, vertical, low profile connector with  2,54 mm pitch.
Through CN1 the card can be connected to external exapnsion modules developed by the user or to
the numerous grifo ® boards,both intelligent and not. All this connector signals are at TTL level and
follows the ABACO ® I/O BUS standard.

FIGURE 4: CN1 - ABACO® I/O BUS CONNECTOR

Signals description:

A0-A7 =  O - Address BUS.
D0-D7 = I/O - Data BUS.
/INT BUS (/INT7) =   I - Interrupt requestconnected to /INT7 microprocessor signal.
/IORQ =  O - Input output request.
/RD =  O - Read cycle status.
/WR =  O - Write cycle status.
/RESET =  O - Reset.
+5 Vdc = I/O - +5 Vdc power supply.
GND = - Ground signal.
N.C. = - Not connected
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5 6

7 8
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11 12
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15 16

17 18
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/WR
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/RESET

21 22

23 24
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N.C.

/INT BUS (/INT7)

GND

N.C.

+5 Vdc

N.C.
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CN3 - SERIAL LINE CONNECTOR

CN3 is a 6 pins, female PLUG connector for the on board serial line, that can be buffered as RS 232,
RS 422, RS 485 or current loop. Placing of the signal has been designed to reduce interference and
electrical noise and to simplify connections with other systems, while the electric protocol follows
the CCITT normative.

FIGURE 5: CN3 - SERIAL  LINE  CONNECTOR

Signals description:

RX RS 232 =  I - Receive Data for RS 232 serial line.
TX RS 232 = O - Transmit Data for RS 232 serial line.
RX- RS 422 =  I - Receive Data  Negative for RS 422 differential serial line.
RX+ RS 422 =  I - Receive Data Positive for RS 422 differential serial line.
TX- RS 422 = O - Transmit Data Negative for RS 422 differential serial line .
TX+ RS 422 = O - Transmit Data Positive for RS 422 differential serial line.
RXTX- RS 485 =I/O-Receive Transmit Data Negative for RS 485 differential serial line.
RXTX+ RS 485 =I/0- Receive Transmit Data Positive for RS 485 differential serial line.
RX- C.L. =  I - Receive Data Negative for Current Loop bipolar serial line.
RX+ C.L. =  I - Receive Data Positive for Current Loop bipolar serial line.
TX- C.L. = O - Transmit Data Negative for Current Loop bipolar serial line.
TXB+ C.L. = O - Transmit Data Positive for Current Loop  bipolar serial line.
+5 Vdc/GND =  I - +5 Vdc or ground signal.
GND =    - Ground signal.

+5 Vdc / GNDGND

4 3 2 156

TX RS 232 / TX+ RS 422 /
TX- C.L.

TX- RS 422 / TX+ C.L.RX- RS 422 / RXTX- RS 485 / 
RX- C.L.

RX RS 232 / RX+ RS 422 /
RXTX+ RS 485 / RX+ C.L.
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FIGURE 6: SERIAL  COMMUNICATION  DIAGRAM
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FIGURE 7: RS 232 PIN OUT AND CONNECTION  EXAMPLE

FIGURE 8: RS 422 PIN OUT AND POINT TO POINT CONNECTION  EXAMPLE

FIGURE 9: RS 485 PIN OUT AND POINT TO POINT CONNECTION  EXAMPLE
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FIGURE 10: RS 485 PIN OUT AND NETWORK  CONNECTION  EXAMPLE

An RS 485 network must be forced with a suitable pair of resistors connected on a single point and
it must be terminated only at the beginning and at the end of the physical line, near the master unit
and near the farther slave unit.
On GPC® AM4  there are both the force and termination circuits that can be connected or
disconnected through two specific jumpers, as described in the following paragraphs.
Please remember to connect the termination resistor near the master unit, if only it is not already
available inside the same unit. In fact many RS 422 and RS 485 interfaces have this feature.
For further informations please refer to "RS 422 and RS 485 Interface Circuits" data book, by TEXAS
INSTRUMENTS.

TXRX
 +

-

GND

Master

120 Ω

G
P

C
®

 A
M

4
U

ni
t

TXRX

+

-

Slave n

GND

+5V

TXRX

+

-

GND

Slave 2

G
P

C
®

 A
M

4
U

ni
t

TXRX

+

-

GND

Slave 1

G
P

C
®

 A
M

4
U

ni
t



grifo ®                                            ITALIAN TECHNOLOGY

Page 16   GPC® AM4        Rel. 5.00

FIGURE 11: 4 WIRES CURRENT LOOP POINT TO POINT CONNECTION  EXAMPLE

FIGURE 12: 2 WIRES CURRENT LOOP POINT TO POINT CONNECTION  EXAMPLE
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FIGURE 13: CONNECTORS, MEMORIES , TRIMMER , BATTERY , ETC. LOCATION
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CN5 - DIGITAL I/O LINES CONNECTOR

CN5 is a 20 pins, male, vertical, low profile connector with 2.54 mm pitch.
CN5 connects 16 digital I/O lines (and pertinent internal peripheral devices), plus 2 of the 4 timer
counter output lines, to the external field signals. All the signals follow the standard I/O ABACO®

pin out and they are at TTL level except AC- and AC+ analog comparator signals that range from
0 to +5 V.

FIGURE 14: CN5 - DIGITAL  I/O LINES CONNECTOR

Signals description:

PB.n =  I/O - Port B digital line n.
PD.n =  I/O - Port D digital line n.
PE.n =  I/O - Port E digital line n.
/INTn =   I - Interrupt request n.
Tn =   I - Timer counter n input signal.
IC1 =   I - Input Capture timer 1.
OCn =  O - Timer counter n output signal.
MOSI ,MISO ,/SS,SCK= I/O - Serial peripheral interface signals.
AC+, AC- =   I - Comparator analog input positive and negative.
PWMn =  O - Pulse Width Modulated  signal n.
+5 Vdc =  O - +5 Vdc power supply.
GND = - Ground signal.

Further informations on these internal devices can be found in "MULTIPLEXED PIN" paragraph
and appendix B of the manual.
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13 14

PD.1, /INT1
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IC1, PD.4
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/INT5, PE.5

AC-, PE.3

MISO, PB.3

15 16

17 18

19 20

PB.0, /SS SCK, PB.1

GND +5Vdc

PB4, OC0, PWM0 PWM2, OC2,  PB.7
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FIGURE 15:  DIGITAL  I/O SIGNALS CONNECTION  DIAGRAM
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CN6 - A/D CONVERTER CONNECTOR

CN6 is a 20 pins, male, vertical, low profile connector with 2.54 mm pitch.
CN6 connects the 8 A/D converter lines plus 2 of the 4 timer counter outputlines, to the external field
signals.  The A/D lines are voltage analog signals (0÷2,490 V) provided of filter capacitors, while
the timer counter lines are at TTL level. Placing of the signal has been designed to reduce interference
and electrical noise and to simplify connections with other systems, while the pin outs follows the
A/D ABACO® standard.

FIGURE 16: CN6 - A/D CONVERTER CONNECTOR

Signals description:

ADCn =   I - A/D converter analog input n.
AGND = - Analog ground signal.
PB.n =  I/O - Port B digital line n.
OCnm =  O - Timer counter n, section m, output signal.
PWMnm =  O - Pulse Width Modulated  signal n, section m.
+5 Vdc =  O - +5 Vdc power supply.
GND = - Ground signal.
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FIGURE 17:  A/D CONVERTER INPUTS DIAGRAM
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CN9 - ISP INTERFACE CONNECTOR

CN9 is a 10 pins, male, vertical, low profile connector with 2.54 mm pitch.
CN9 connects the in system programming interface to an external ISP programmers. All the signals
are at TTL level and they follow the EQUINOX standard pin out. The Micro ISP-S3 and Micro ISP-
S4 programmers can be directly connected to CN9 connector through the included 10 pins flat cable,
with no requirements of particular adapters or cables.

FIGURE 18: CN9 - ISP INTERFACE  CONNECTOR

Signals description:

PROG =   I - ISP program selection signal.
MO =   I - ISP master output signal.
MI =  O - ISP master input signal.
SCK1 =   I - ISP serial clock 1 signal.
RESET =   I - Target RESET control signal.
+5 Vdc =  O - +5 Vdc power supply.
GND = - Ground signal.
N.C. = - Not connected.
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TRIMMERS AND CALIBRATION

On GPC® AM4 is available a trimmer, named RV1, that calibrates the Vref voltage of the A/D
converter section. The GPC® AM4 is subjected to a carefull test that verifies and calibrates all the
card sections. The calibration is executed in laboratory, with a conntrolled +20 C° room temperature,
following these steps:

 -The A/D voltage reference (Vref) is calibrated through RV1 trimmer, by using a 5 digits precision
multimeter, to a value of  +2,4900 Vdc. The reference voltage is measured between the two pins
of C18 capacitor.

- The corrispondance between the analog input signal and the combination read from A/D is verified.
This check is performed with a reference signal connected to A/D inputs and testing that the A/D
combination and the theoric combination differ at maximum of the A/D section errors sum (± 1
point).

- The trimmer is blocked with paint.

The analog interfaces use high precision components that are selected during mounting phase to
avoid complicate and long calibration procedures. After the calibration, the on board trimmer is
blocked with paint to mantain calibration also in presence of mechanic stresses (vibrations, movings,
delivery, etc.).
The reference voltage generation circuit defines the full scale value for all the 8 analog inputs, that
is: 0÷2,490 V; this value can't be changed so when higher analog signals must be acquired, the user
must reduce them externally. For example a simple and cheap resistors divider can be used.
The user must not modify the card calibration, but if thermic drifts,time drifts and so on, make
necessary a new calibration, the user must strictly follow the previous described procedure.
To recognize trimmer location on GPC® AM4 , please refer to figure 13, while to get further
informations on A/D converter section and  analog comparator section (that doesn't require any
calibration procedures) please read appendix B.

I/O CONNECTION

To prevent possible connecting problems between GPC® AM4 and the external systems, the user
has to read carefully the information of the previous paragraphs and he must follow these
instrunctions:

- For RS 232,RS 422, RS 485 or current loop communication signals the user must follow the
standard rules of these protocols.

- For all TTL signals the user must follow the rules of this electric standard. The connected digital
signal must be always referred to card digital ground (GND). For TTL signals, the 0 Vdc level
corresponds to logic state "0", while 5Vdc level corrisponds to logic state "1".

- The analog inputs (A/D section) must be connected to voltage signals in the 0÷2,490 V range.
Remember that the analog inputs available on CN6 are provided of filter capacitors that ensure an
higher stability of the acquired signals, but reduce at the same time the bandwith frequency.

- The analog inputs (comparator section) must be connected to voltage signals in the 0÷5,000 V
range.
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DIGITAL I/O INTERFACES

With CN5 (compatible with standard I/O ABACO ® connector) the GPC® AM4 can be connected
to some of the numerous grifo ® boards modules that have the same pin out. The connection of all
these external modules is really simple in fact only a 20 ways flat cable, crimped with two 20 pins
connectors, is necessary. This flat cable connect the power supply too and the user can make it himself
or he can order it with the order code FLT.20+20. About software the use of digital I/O interfaces
is likewise easy in fact GPC® AM4 software tools include proper drivers, library, example, etc.
Below there is a brief description of the supported interfaces:

- QTP 16P, QTP 24P, KDx x24, DEB 01, etc.: they are usefull local operator panels. These boards
already have all the resources (alphanumeric displays, matrix keyboards, LEDs etc) necessary to
solve the common man machine communication problems at a short distance from GPC® AM4.  For
software the programmer can use the relative procedure contained in all the GPC® AM4 software
tools. These procedures normally are software drivers added to the language and they use directly
its console instructions  (for example PRINT and INPUT for BASIC, PRINTF and SCANF for C
etc.), so for the user is very simple to write on display and to get data from keyboard.

- MCI 64: it a large mass memory support that can directly manage the PCMCIA memory cards
RAM, FLASH, ROM, etc.) in their available sizes. About software the developed drivers provide
procedures to read and write data at a specified address, for the selected programming language.

- IAC 01, DEB 01: it is an interface for CENTRONICS parallel printer that can be connected with
a standard printer cable. The printer is managed by software through the high level instructions of
the selected programming language (LPRINT for BASIC, PRINTF for C, etc.).

- RBO xx, TBO xx, XBI xx , OBI xx: these are buffer interfaces for I/O TTL signals. With these
modules the the TTL input signals are converted in NPN or PNP optoisolated inputs and the TTL
output signals are converted in relays or transistor optoisolated outputs.

For further information about the digital I/O interfaces please read "EXTERNAL CARDS" chapter
and the software tools documentation.

VISUAL SIGNALATIONS

GPC® AM4  board is provided with a LED in order to signal to the user some internal status
conditions, as described in the following table:

FIGURE 19: VISUAL  SIGNALATIONS  TABLE

The main purpose of this LED is to provide the user a visual indication of the board status, making
easier the operations to verify the correct workig of the system. To easily locate the LED on the board
please see figure 13, while for a description about ISP programming refer to the proper paragraph.

LED  COLOUR DESCRIPTION

LD1 Red
Indicates the in system programmation status: active when ISP is
enabled and viceversa (CN9 PROG signal).
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JUMPERS

On GPC® AM4 there are 7 jumpers for card configuration, 6 of them are solder jumpers. Thanks to
these jumpers, the user can define for example the serial line configuration, the peripheral devices
functionality and so on. Below there is the jumpers list, location and function.

FIGURE 20: JUMPERS SUMMARIZING  TABLE

The following tables describe all the right connections of GPC® AM4 jumpers with their relative
functions. To recognize these valid connections, please refer to the board printed diagram (serigraph)
or to figure 26 of this manual, where the pins numeration is listed; for recognizing jumpers location,
please refer to figure 23. 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.

2 PINS JUMPERS

FIGURE 21: 2 PINS JUMPERS TABLE

JUMPERS PIN N° FUNCTION

J1 2 It selects the configuration input status (RUN or DEBUG).

JS1, JS2 2
They connect the termination and force circuit to RS 422 and
RS 485 serial line.

JS3 3 It selects the connection for pin 1 of CN3.

JS14 2 It connects the on board battery BT1, to back up circuit.

JS15 3
It selects the serial line configuration between RS 422 and
RS 485 standards.

JS23 3 It defines connection for PE.6, INT6 CPU signal.

JUMPERS CONNECTION FUNCTION DEF.

J1 not connected It connects configuration input to +5Vdc, and it
selects the RUN mode.

*

connected It connects configuration input to GND, and it
selects the DEBUG mode.

JS1, JS2 not connected The termination and force circuit is not connected
to RS 422 or RS 485 serial line.

*

connected The termination and force circuit is connected to
RS 422 or RS 485 serial line.

JS14 not connected The on board battery BT1 is not connected to
back up circuit.

*

connected The on board battery BT1 is connected to back
up circuit.
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3 PINS JUMPERS

FIGURE 22: 3 PINS JUMPERS TABLE

SOLDER JUMPERS

The solder jumpers called JSxx are connected by a thin copper connection on the solder side. So, if
one of their configurations has to be changed, the user must first cut this connection using a sharpened
cutter, then make the new connection using a low power soldering tool and some non-corrosive tin.

INTERRUPTS

One of the most important GPC® AM4 features is the powerful interrupts management. Here is a
short description of how the board's hardware interrupt signals can be managed; a more complete
description of the hardware interrupts can be found in the microprocessor data sheets or in appendix
B of this manual.

- ABACO® I/O BUS -> It generates an /INT7 interrupt, by the /INT BUS signal of CN1
connector.

- Real Time Clock -> It generates an /INT6 interrupt, according with JS23 connection.
- I/O Ports -> It generates the /INT0÷/INT5 interrupts, by the homonymous signal

of CN5.
- CPU inside devices -> Possible sources of internal interrupt events are: Timers Counters,

SPI, UART, A/D converter, Analog comparator, EEPROM.

The board  has an interrupt unit that enables, disables, masks and defines priority of all the interrupt
sources. The addresses of the interrupt service routines can be software programmed by the user
acting on a suitable vector table saved in the microprocessor memory. So the user program has always
the possibility to react promptly to every external event, also when more sources are simultaneosly
active.

JUMPERS CONNECTION FUNCTION DEF.

JS3 position 1-2 It connects pin 1 of CN3 to GND. *

position 2-3 It connects pin 1 of CN3 to +5 Vcc.

JS15 position 1-2 It configures the serial line for RS 485 (half
duplex on 2 wires).

position 2-3 It configures the serial line for RS 422 (full
duplex or half duplex on 4 wires).

JS23 position 1-2 It connects pin 8 of the CPU (PE.6, /INT6) to
real time clock interrupt signal.

*

position 2-3 It connects pin 8 of the CPU (PE.6, /INT6) to
RS 422 and RS 485 DIR signal.
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FIGURE 23: JUMPERS LOCATION
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SERIAL COMMUNICATION SELECTION

The communication serial line can be buffered in RS 232, RS 422, RS 485 or current loop electric
standard. By hardware can be selected which one of these electric standard is used, through jumpers
connection (as described in the previous tables). By software the serial lines can be programmed to
operate with 8, 9 bits per character, no parity, 1 stop bit at standard or no standard baud rates, through
some CPU internal registers setting.
Some components necessary for RS 422, RS 485 and current loop communication are not mounted
and not tested on the default configuration card, so the first not standard configuration must always
be executed by grifo ® technician; then the user can change himself the configuration, following the
below description:

- SERIAL LINE CONFIGURED IN RS 232 (default configuration)
IC1 = MAX 202 driver

JS1, JS2 = not connected IC2 = no component
JS15 = not connected IC3 = no component
JS23 = position 1-2 IC4 = no component

IC5 = no component

- SERIAL LINE CONFIGURED IN CURRENT LOOP (.CLOOP option)
IC1 = no component

JS1, JS2 = not connected IC2 = no component
JS15 = not connected IC3 = no component
JS23 = position 1-2 IC4 = HP 4200 driver

IC5 = HP 4100 driver
The current loop serial line is a passive line, so during connection the user must provide an
external power supply, as described in figures 11 and 12. The current loop interface allows
either point to point or network connection with 4 or 2 wires.

- SERIAL LINE CONFIGURED IN RS 422 (.RS422 option)
IC1 = no component

JS1, JS2 = (*) IC2 = SN 75176 driver
JS15 = position 2-3 IC3 = SN 75176 driver
JS23 = position 2-3 IC4 = no component

IC5 = no component
With PE.6=DIR signal (managed by software with PORT E registers) the user enables or
disables the transmitter driver:

DIR  = low level = 0 logic state -> transmitter driver enabled
DIR  = high level = 1 logic state -> transmitter driver disabled

allowing either point to point (driver can be mantained always enabled) or network (driver is
enabled only when the unit can hold the line) connection.
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    RS 232 serial line      Current loop serial line

  RS 422 serial line RS 485 serial line

FIGURE 24: SERIAL  COMMUNICATION  DRIVERS LOCATION
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- SERIAL LINE CONFIGURED IN RS 485 (.RS485 option)
IC1 = no component

JS1, JS2 = (*) IC2 = SN 75176 driver
JS15 = position 1-2 IC3 = no component
JS23 = position 2-3 IC4 = no component

IC5 = no component
With PE.6=DIR signal (managed by software with PORT E registers) the user defines the
RS 485 line direction:

DIR  = low level = 0 logic state -> RS 485 line transmitting
DIR  = high level = 1 logic state -> RS 485 line receiving

allowing network connection in a master multi slave system and multi master system. With
RS 485 communication line, on CN3 the pins 4 and 5 have the double function of reception
and transmission signals. All the transmitted characters are at the same time received when the
user select RS 485 on GPC® AM4; in this way the line conflicts can be immediately recognized
by simply testing the received character after each transmission.

(*) With jumper JS1 and JS2 the RS 422 receiving line or the RS 485 line can be terminated and
forced with a suitable resistors circuit. The line termination must be added only at the beginning
and at the end of the physical line, connecting both the jumpers. Normally these jumper must
be connected in point to point network, or on the farther cards in multipoints network.

After reset or power on phase, the PE.6=DIR signal is forced to high level that mantain the RS 485
driver receiving and that disables the RS 422 transmitter driver; this condition eliminates any conflict
on the communication line.
For further information about serial communication, please refer to connection examples described
in figures 6÷12 and to appendix B.

BACK UP

 GPC® AM4 ha an on board lithium battery BT1 for the back up of external SRAM and RTC content
when power supply is switched off. Jumper JS14 connects phisically the battery so it can be
disconnected to save its charge whenever back up is not needed (delivery, stockage, etc.). By CN2
connector it is possible to connect an external battery; configuration of jumper JS14 does not affect
the working of this battery and it can replace BT1 completely.
Please refer to the paragraph “ELECTRIC FEATURES” to choose the type of the external back up
battery, while to easily find the back up components location see figure 13.

CONFIGURATION INPUT

GPC® AM4  board is provided with one jumper (J1), tipically used for system configuration
purposes, that can be software acquired by the user program. The mostly implemented applications
for this feature are: working conditions setting, selection of some on board firmware parameters, used
language selection, etc.  Some software tools use this jumper for the selection between the RUN and
DEBUG working modalities. For further informations please refer to  paragraphs "I/O ADDRESSES"
and "CONFIGURATION JUMPER INPUT", while to easily locate its position on the board please
refer to figure 23.
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MULTIPLEXED PINS

The microcontroller used on the GPC® AM4 includes six 8 bits ports equal to 48 general purpose
input output lines. Many of these lines are internally multiplexed and they assume different functions
according with the performed software programmation. In the below table are described all the
signals that have multiplexed functions on the card plus their status during the power on and reset
phase:

FIGURE 25: MULTIPLEXED  PINS TABLE

SIGNAL MPX FUNCTIONS USE ON GPC®  AM4
RESET

STATUS

PA.0÷PA.7 AD0÷AD7 AD0÷AD7 Tri state

PB.0 /SS PB.0, /SS on CN5 Tri state

PB.1 SCK PB.1, SCK on CN5; SCK1 on CN9 Tri state

PB.2 MOSI PB.2, MOSI on CN5 Tri state

PB.3 MISO PB.3, MISO on CN5 Tri state

PB.4 OC0, PWM0 PB.4, OC0, PWM0 on CN5 Tri state

PB.5 OC1A, PWM1A PB.5, OC1A, PWM1A on CN6 Tri state

PB.6 OC1B, PWM1B PB.6, OC1B, PWM1B on CN6 Tri state

PB.7 OC2, PWM2 PB.7, PWM2 on CN5 Tri state

PC.0÷7 A8÷A15 A8÷A15 Otput low (0 V)

PD.0 /INT0 PD.0, /INT0 on CN5 Tri state

PD.1 /INT1 PD.1, /INT1 on CN5 Tri state

PD.2 /INT2 PD.2, /INT2 on CN5 Tri state

PD.3 /INT3 PD.3, /INT3 on CN5 Tri state

PD.4 IC1 PD.4, IC1 on CN5 Tri state

PD.5 - PD.5 on CN5 Tri state

PD.6 T1 PD.6, T1 on CN5 Tri state

PD.7 T2 PD.7, T2 on CN5 Tri state

PE.0 PDI, RXD RX on CN3; MO on CN9 Tri state

PE.1 PDO, TXD TX on CN3; MI on CN9 Tri state

PE.2 AC+ PE.2, AC+ on CN5 Tri state

PE.3 AC- PE.3, AC- on CN5 Tri state

PE.4 INT4 PE.4, /INT4 on CN5 Tri state

PE.5 INT5 PE.5, /INT5 on CN5 Tri state

PE.6 INT6 /INT RTC; DIR Tri state

PE.7 INT7 /INT BUS on CN1 Tri state

PF.0÷PF.7 ADC0÷ADC7 ADC0÷ADC7 on CN6
High impedance

input
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The user can arbitrarily decide the use of the signals that on GPC® AM4 has more than one functions,
but he must take care of the other signals setting. The software tools developed for the card provide
the right configuration of each multiplexed pins, so the user can simply acquire the old setting, change
the allowed signals functions and then set the new configuration.

RESET AND WATCH DOG

The watch dog circuit of GPC® AM4 is really efficient and provided of easy software management.
In details the most important features of this circuit are:

- astable functionality;
- software programmable intervent time from 12 to 1600 msec;
- software enable;
- software protected disable;
- software retrigger;

With the astable mode when the intervent time elapses, the circuit becomes active, it stay active till
the end of reset time (about130 msec) and after it is deactivated. The watch dog retrigger, enable and
disable operation are performed by software as described on appendix B.

After an activation and following deactivation of /RESET signal, the card resumes execution of the
program saved on the CPU internal FLASH EPROM (at address 00000H) starting from a global reset
status of all the on board peripheral devices.
The /RESET signal is connected to homonymous pin of CN1 connector  to allow reset condition of
the external card too. Moreover on GPC® AM4 are available other reset sources as the power good
circuit, the ISP interface and the contact P1. The two pins of P1 can be connected to a normally open
contact (i.e. a push button) and when the contact is closed (shortcut of the two pins) the reset circuit
is enabled. The main purpose of this contact is to come out of infinite loop conditions, useful
especially during debug and develop phases, or to ensure a particular initial status. Please see figure
13 for an easy localization of this contact.

Please remember that during a reset caused by watch dog circuit the /RESET signal of CN1 is not
enabled, so the possible peripheral cards connected to ABACO ® I/O BUS connector are not reset.
Anyway the user can recognize the just happened watch dog intervention by testing the CPU MCUSR
status register, at the beginning of the application program; if reset is caused by watch dog, then the
user can set properly the peripheral cards always through the application program software.
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FIGURE 26: COMPONENTS MAPS (SOLDERING SIDE AND COMPONENTS SIDE)
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SOFTWARESOFTWARE

A wide selection of software development tools can be obtained, allowing use of the module as a
system for its own development, both in assembler and in other high level languages;  in this way
the user can easily develop all the requested application programs in a very short time. Generally all
software packages available for the mounted microprocessor, or for the AVR family, can be used.
Below is described a brief list of the available software tools:

AVR BASIC : is a powerfull new integrated development environment for AVR microcontroller.
The toolset incorporates an editor, optimising BASIC compiler, assembler and HEX creator. The
BASIC compiler produces very tight AVR machine code by virtue of the fact it translates the BASIC
source into actually run timeassembly code wich is optimised to run as fast as possible. The target
AVR microcontroller therefore runs true assembly code rather than tokenised code wich is found in
many other BASIC compilers. The upshot of this is that AVR BASIC code should be almost as fast
assembler written code.

ICC AVR : cross compiler for C source program. It is a powerfull software tool that includes editor,
ANSI C compiler, assembler, linker, library management program and project manager included in
an easy to use integrated development environment for Windows and other P.C. operating systems.
Library sources, floating point, integration with AVR studio, on line help and ANSI terminal
emulator for target communication are provided too.

DDS MICRO C AVR : low cost ross compiler for C source program. It is a powerful software tool
that includes editor, C compiler (integer), assembler, optimizer, source linker and library in one easy
to use integrated development environment. There are also included the library sources and many
utilities programs. The default IDE can be replaced by a new one named Micro IDE , that is more
powerfull, for Windows operating system and provided of many utility functions.

Micro ISP-S3, S4: it is a complete In System Programmer for ATMEL microcontroller (89S family
and AVR family). It must be connected to a spare P.C. COM serial port and to target card ISP interface
through a provided 10 pins flat cable plus connector. It can be used to download and upload code and
data from target microprocessor FLASH EPROM and EEPROM in very fast and comfortable
modality. It includes two status LEDs and it is completely driven by Meridian programmer interface
software that has the following features: Windows 3.1, 95, 98 and NT compatible; wide list of device
commands (device check signature, blank check, erase, read, write, verify, security, auto program,
etc.); supports reading and writing of fuse bits and lock bits; binary and HEX files format; SPI
parameters setting (RESET polarity, RESET timing, SPI frequency, write times, etc.); context
sensitive help.

AVR Studio:it is a development tool for AVR family of microcontroller that fully control execution
of program on AVR in circuit emulator or on the built in AVR instruction set simulator. AVR Studio
supports source level execution of assembly and C programs generated by external compilers and
assemblers. The tolls is based on a set of windows for source, watch, registers, memory, peripherals,
message and processor that enable the user to have full control of the status of every element in the
execution target.
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DEVICES MAP AND ADDRESSESDEVICES MAP AND ADDRESSES

INTRODUCTION

In this chapter are reported all informations about card use, related to software programmation of
GPC® AM4. For example the registers addresses, the memories and peripheral devices allocation
are described below.

ON BOARD DEVICES ADDRESSES

The on board devices addresses are managed from a specific control logic, realized with CMOS
gates. This control logic allocates memory and peripheral devices with very low power consumption
and simple software management.
The ATMega 103 microprocessor addresses 64K words of code memory and 64K bytes of data
memory and the control logic provides on board memory and peripheral devices allocation inside
these addresses spaces.
Summarizing the control logic allocates:

- ABACO® I/O BUS
- 32K of SRAM on IC 9
- Configuration input J1
- Real Time Clock
- Internal microprocessor memories
- Internal microprocessor peripheral devices

The maps management is hardware defined so the addresses of all these devices can't be changed with
different values. If some different specific maps are required, please contact directly grifo ®. Further
informations of maps and addresses can be found in the following paragraphs and in appendix B.

ABACO ® I/O BUS ADDRESSES

The GPC® AM4 control logic manages the ABACO® I/O BUS and it defines the allocation addresses
of this BUS. As described in the following "I/O ADDRESSES" table,  the addresses from 8000H to
80FFH are available for ABACO® I/O BUS. Any I/O operations at each one of these adrresses
enables the /IORQ signal  and the other control signals of CN1 connector. Please remember that
ABACO ® I/O BUS has only 8 address bits and 8 data bits, so when the peripheral card is mapped
by hardware, only the least significant byte of the 16 bits I/O address is meaningfull.
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I/O ADDRESSES

The on board control logic allocates all the external peripheral devices registers in the upper 32K
bytes of the microprocessor data memory space. Next table shows names, addresses, meanings and
directions of peripheral device registers (excluding the internal microprocessor ones). For a detailed
description of the registers function, please refer to next chapter "PERIPHERAL DEVICES
SOFTWARE DESCRIPTION".

FIGURE 27: I/O ADDRESSES TABLE

The previous table shows only the registers of the peripheral devices xternal to microprocessor; for
the internal registers please refer to specific documentation of the manufacturing company or to
appendix B of this manual. About I/O maps the control logic avoids every conflicts problems
between CPU internal and external peripherals.
The DIS register can be used to disable the external control signals after each access to the other
registers in fact the GPC® AM4 microcontroller mantains latched these control signals also when
the operation is terminated.

DEVICE REG. ADDRESS R/W FUNCTION

ABACO ®

I/O BUS
I/OBUS 8000H÷80FFH R/W ABACO ®  I/O BUS addresses

J1 RUNDEB A000H R Register for configuration input acquisition

Real SEC1 A000H R/W Data register for seconds units

Time SEC10 A001H R/W Data register for seconds decines

Clock MIN1 A002H R/W Data register for minutes units

MIN10 A003H R/W Data register for minutes decines

HOU1 A004H R/W Data register for hours units

HOU10 A005H R/W Data register for hours decines and AM/PM

DAY1 A006H R/W Data register for day units

DAY10 A007H R/W Data register for day decines

MON1 A008H R/W Data register for month units

MON10 A009H R/W Data register for month decines

YEA1 A00AH R/W Data register for year units

YEA10 A00BH R/W Data register for year decines

WEE A00CH R/W Data register for week day

REGD A00DH R/W Control register D

REGE A00EH R/W Control register E

REGF A00FH R/W Control register F

Disable DIS E000H R/W Register for control signals disabling



ITALIAN TECHNOLOGY                                              grifo ®

Page 37  GPC® AM4        Rel. 5.00

MEMORY ADDRESSES

The memory addresses on GPC® AM4  are described in the following figure:

FIGURE 28: MEMORY ALLOCATION

10000H

08000H

1FFFFH

CODE
MEMORY

00000H

DATA
MEMORY

IC6
INTERNAL

FLASH
EPROM

7FFFH

NOT
USED

1000H

IC9
32K

SRAM

CPU REGISTERS
I/O REGISTERS00020H

00060H

IC6
INTERNAL SRAM

01000H

0D000H

0C000H

0A000H

ABACO ® I/O BUS

REAL TIME CLOCK

RUNDEB (J1)

DISABLE

NOT USED
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The maximum 164K bytes of memory, are allocated on the board as below described:

- 64K words or 128K bytes of internal FLASH EPROM allocated in code memory space.
- 4K bytes of internal SRAM allocated in data memory space.
- 4K bytes of internal EEPROM.
- 32K bytes of external SRAM allocated in data memory space: only the last 28K bytes of this device
areaddressed by the CPU, the remaining 4K bytes are not used.

The prefix internal means that the device is inside the microcontroller, while code memory and data
memory are the areas addressed by the CPU. In details the GPC® AM4  memories can be managed
as described in the following table:

FIGURE 29: MEMORIES ACCESS

The external SRAM and I/O registers can be used through the direct CPU instructions only if the
external data access has been enabled by the proper MCUCR internal register.
After power on or reset phase, the card starts execution of code saved at address 00000H of internal
FLASH EPROM, with external data memory acess disabled.
For further informations on memories, addressing modes, timings, etc., please refer to appendix B.

MEMORY READ OPERATION WRITE OPERATION

INTERNAL
FLASH EPROM

ISP interface
Direct CPU instructions

ISP interface

INTERNAL
REGISTERS

Direct CPU instructions Direct CPU instructions

INTERNAL
SRAM

Direct CPU instructions Direct CPU instructions

INTERNAL
EEPROM

ISP interface
Indirect CPU instructions

ISP interface
Indirect CPU instructions

EXTERNAL
SRAM

Direct CPU instructions Direct CPU instructions

EXTERNAL
I/O REGISTERS

Direct CPU instructions Direct CPU instructions
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PERIPHERAL DEVICES SOFTWARE DESCRIPTIONPERIPHERAL DEVICES SOFTWARE DESCRIPTION

In the previous paragraphes are described the external registers addresses, while in this one there is
a specific description of registers meaning and function (please refer to I/O addresses table, for the
registers names and addresses values). In the following paragraphs the D7÷D0 indication denotes the
eight bits of the combination used in read/write operations.

CPU INTERNAL PERIPHERALS

The decriptions of the registers that manages the CPU internal peripheral devices (I/O Port, Timer
Counter, A/D converter, EEPROM, etc) is available in the appendix B. Whenever this informations
are still insufficient, please refer to specific documentation of the manufacturing company.

CONFIGURATION INPUT (J1)

The J1 configuration jumper installed on the GPC® AM4  board can be acquired simply by
performing a read operation from RUNDEB registers and masking bit D7.  The value is in
complemented logic, this means that the connected jumper gives a logic value "0" while if the jumper
is not connected the acquired logic value will be "1". The mostly implemented applications for this
feature are: working conditions setting, selection of some on board firmware parameters, language
selection, etc.
This jumper switches between theRUN (not connected) or the DEBUG (connected) mode, a feature
used by some grifo ®  software tools, as described in the manuals of the tools themselves.

REAL TIME CLOCK

This peripherial is allocated in 16 consecutives addresses, 3 of which correspond to status registres
while the remaining 13 are for datas. Data registers are used both for read operations (of the current
time and date) and write operations (to initialize the time and date) just like the status registers which
are used  in write operations (to program the operative mode) and in read operations (to acquire the
RTC status). Here follows a list of the RTC data registers' meanings:

SEC1 - Units of seconds - 4 least significant bits of SEC1.3÷SEC1.0
SEC10 - Decines of secondi - 3 least significant bits of SEC10.2÷SEC10.0
MIN1 - Units of minutes - 4 least significant bits of MIN1.3÷MIN1.0
MIN10 - Decines of minutes - 3 least significant bits of MIN10.2÷MIN10.0
HOU1 - Units of hours - 4 least significant bits of HOU1.3÷HOU1.0
HOU10 - Decines of hours - 2 least significant bits of HOU10.1÷HOU10.0

   The third bit of HOU10.2 indicates AM/PM
DAY1 - Units of day number - 4 least significant bits of DAY1.3÷DAY1.0
DAY10 - Decines of day number - 2 least significant bits of DAY10.1÷DAY10.0
MON1 - Units of month - 4 least significant bits of MON1.3÷MON1.0
MON10 - Decines of month - 1 least significant bit   of MON10.0
YEA1 - Units of year - 4 least significant bits of YEA1.3÷YEA1.0
YEA10 - Decines of year - 4 least significant bits of YEA10.3÷YEA10.0
WEE - Day of the week - 3 least significant bits of WEE.2÷WEE.0
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For this last register the three least significant bits mean:

    WEE.2     WEE.1     WEE.0      Day of the week
0 0 0 Sunday
0 0 1 Monday
0 1 0 Tuesday
0 1 1 Wednesday
1 0 0 Thursday
1 0 1 Friday
1 1 0 Saturday

While, the meaning of the three control registers is:
  bit   7     6    5     4     3    2   1  0

REG D = NU NU NU NU 30S IF B H
Where:
NU = Not used.
30S = If high (1) itallowes a 30 seconds correction of the time. Once set the RTC seconds are

reset and the minutes increased, if the previous seconds was equal or greater than 30.
IF = It manages the RTC interrupt status. When read it shows the current interrupt status (1

active and viceversa), when reset to 0 it disables the RTC interrupt signal if the interrupt
mode is selected.

B = Indictes whether R/W operations can be performed on the registers:
1 -> operations are not allowed and viceversa.

H = If high (1) it stores the written time and date.

  bit   7     6     5     4   3    2  1  0
REG E = NU NU NU NU T1 T0 I M
Where:
NU = Not used.
T1 T0 = Determin the duration of the internal counters interrupt cycle.
 0   0 -> 1/64 second
 0   1 -> 1 second
 1   0 -> 1 minute
 1   1 -> 1 hour
I = It defines the interrupt operating mode:

1 -> it selects interrupt mode: when the selected duration elapses the interrupt is
enabled and then disabled only with a reset of bit IF of control register D;

0 -> it selects the standard mode: when the selected duration elapses the interrupt
is enabled and then disabled only after 7,8 msec.

M = It mask the interrupt status:
1 -> interrupt masked: the RTC interrupt signal is always disabled;
0 -> interrupt not masked: the RTC interrupt signal reflects interrupt status.

  bit   7     6    5     4    3    2     1  0
REG F = NU NU NU NU T 24/12 S R
Where:
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NU = Not used.
T = It determines from which internal counter to take the counting signal:

1 -> main counter (fast counter for test);
0 -> 15th counter.

24/12 = It determines the hours counting mode:
1 -> 0÷23;
0 -> 1-12 with AM/PM.

S = If high (1)  it stops the clock time counting until the next enabling (0).
R = If high (1) it resets all the internal counters.

DISABLE CONTROL SIGNALS

The DIS register can be used to disable the external control signals after each access to the other
external registers, in fact the GPC® AM4  microcontroller mantains latched the address signals, used
to generates this peripheral control signal, also when the operation is terminated. The control signals
that remain enabled are only the chip selects, while the other read and write control signals are
correctly disabled. If the user wants to mantain the control signal normally disabled, he can simply
perform a read or write operation to the DIS register address after each access to any others external
registers.
For the on board peripheral devices (Real Time Clock and configuration input) the disable operation
it is not necessary, while it is probably indispensable after ABACO® I/O BUS access, especially
when the connected electronics is developed by the user and this uses the /IORQ signal.
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EXTERNAL CARDSEXTERNAL CARDS

GPC® AM4 can be connected to a wide range of block modules and operator interface system
produced by grifo ®, or to many system of other companies.The on board resources can be expanded
with a simple connection to the numerous peripheral grifo ® boards,both intelligent and not, thanks
to its standard ABACO® I/O BUS connector. Even single EURO cards with BUS ABACO® can be
connected, by using the proper mother boards.
Hereunder some of these cards are briefly described; ask the detailed information directly to grifo ®,
if required.

KDL xxx - KDF xxx
Keyboard Display interface - LCD or Fluorescent

Interface with Fluorescent or LCD display, LEDs backlit, 20x2 or 20x4 characters; up to 24 keys
matrix keyboard connector. It is directly driven by 16 TTL I/O lines; High level languages supported.

QTP 24 - QTP 24P
Quick Terminal Panel 24 keys - Parallel interface

Intelligent user panel equipped with Fluorescent or LCD display, LEDs backlit, 20x2 or 20x4
characters; RS 232, RS 422, RS 485 or current loop serial line; serial E2 for set up and message.
Pssibility of re-naming keys, LEDs and panel name by inserting label with new name into the proper
slot; 24 Keys and 16 LEDs with blinking attribute and buzzer manageable by software; built in power
supply; RTC option, reader of magnetic badge and relay. The QTP 24P is low cost no intelligent
(passive) version. It is directly driven from 16 TTL I/O lines; high level languages supported.

QTP G28
Quick Terminal Panel - LCD Graphic, 28 keys

Intelligent user panel equipped with graphic LCD display 240x128 pixel, CFL backlit; optocoupled
RS 232 line and additional RS 232, RS 422, RS 485 or current loop serial line. Indipendent optional
CAN line controller;  serial E2 for set up; RTC and RAM Lithium backed; primary graphic objects;
possibility of renaming keys, LEDs and panel name by inserting label with new name into the proper
slot; 28 Keys and 16 LEDs with blinking attribute and buzzer manageable by software; built in power
supply; reader of magnetic badge, smart card and relay option.

MCI 64
Memory Cards Interfaces 64 MBytes

Interfacing card for managing 68 pins PCMCIA memory cards, it is directly driven from any
ABACO® I/O standard connector; availability of high level drivers for programming languages.

IBC 01
Interface Block Comunication

Conversion card for serial communication, 2 RS 232 lines; 1 RS 422-485 line; 1 optical fibre line;
selecatble DTE/DCE interface; quick connection for DIN 46277-1 and 3 rails.

ADC 812
Analog to Digital Converter, 12 bits, multi range

DAS (Data Acquisition System) multi range 8 channels 12 bit A/D conversion lines; track and hold;
6µs conversion time; range ±10, ±5, +10, +5Vdc or 0÷20, 4÷20mA; analog inputs connections
through quick terminal screw connectors; ABACO ® I/O BUS interface; direct mounting for DIN
247277-1 and 3 rails; 4 type dimension.
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FIGURE 30: AVAILABLE  CONNECTIONS DIAGRAM
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DAC 212
Digital to Analog Converter 12 bits, multi range

Digital to Analog converter; multi range 2 channels 12 bits ± 10, +10 Vdc output; analog outputs
connections through quick terminal screw connectors; ABACO ® I/O BUS interface; direct mounting
for DIN 247277-1 and 3 rails; 4 type dimension.

CAN 14
Control Area Network, 1 channel, galvanically insulated

UART CAN SJA1000; 1 serial channels galvanically insulated; ABACO® I/O BUS interface; 4 type
dimension; support of CAN 2.0B protocol; transfer rate up to 1M bit/sec; direct mounting for DIN
247277-1 and 3 rails.

ETI 324
Encoder Timer I/O, 3 counters, 24 I/O

Three timers counters driven by 82C54; bidirectional optocoupled encoder input; direction identifier;
phases multiplier; 24 digital lines driven by 82C55 on two standard I/O ABACO® connectors;
ABACO® I/O BUS interface; direct mounting for DIN 247277-1 and 3 rails; 4 type dimension.

OBI 01 - OBI 02
Opto BLOCK Input NPN-PNP

Interface between 16 NPN, PNP optocoupled and displayed input lines, with screw terminal and
ABACO® standard I/O 20 pins connector; power supply section; connection for DIN Ω rails.

OBI N8 - OBI P8
Opto BLOCK Input NPN-PNP

Interface between 8 NPN, PNP optocoupled and displayed input lines, with screw terminal and
ABACO® standard I/O 20 pins connector; power supply section; connection for DIN Ω rails.

TBO 01 - TBO 08
Transistor BLOCK Output

Interface for ABACO® standard I/O 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 for ABACO® standard I/O 20 pins connector; 8 displayed 5A or 10A relays; screw terminal;
connection for DIN Ω rails.

RBO 08 - RBO 16
Relé BLOCK Output

Interface for ABACO ® standard I/O 20 pins connector; 8 or 16 displayed Relays 3A with MOV;
screw terminal; connection for DIN Ctype and Ω rails.

XBI 01
miXed BLOCK Input Output

Interface for ABACO® standard I/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.



ITALIAN TECHNOLOGY                                              grifo ®

Page 45  GPC® AM4        Rel. 5.00

XBI R4 - XBI T4
miXed BLOCK Input-Output

Interface for ABACO ® standard I/O 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
and Ω rails.

FBC xxx
Flat Block Contactxxx pins

This interconnection system "wire to board" allows the connection to many type of flat cable
connectors to terminal for external connections. Connection for DIN Ω rails.

ABB 05
ABACO® Block BUS 5 slots

5 slots ABACO® mother board with power supply. Double power supply built in; 5Vdc 2,5A section
for powering the on board logic; second section at 24Vdc 400mA galvanically coupled, for the
optocoupled input lines. Auxiliary connector for ABACO® I/O BUS. Connection for DIN Ω rails.

ABB 03
ABACO® Block BUS 3 slots

3 slots ABACO® mother board; 4 TE pitch connectors; ABACO® I/O BUS connector; screw
terminal for power supply; connection for DIN C type and Ω rails.

ZBR xxx
Zipped BLOCK Relays xx Input + xx Output

Peripheral cards family, relays outputs, equipped with housing for Ω rails mounting. Double power
supply built in; 5Vdc section for powering the on board logic and an external CPU cards; second
section, galvanically coupled, for the optocoupled input lines. All I/O lines are displayed by LEDs.
Relays contacts are 3A and are MOV protected. All I/O connections are availables on quick terminal
connectors. 1 connector interface to ABACO® I/O BUS. The ZBR serie represent the ideal
complement for cards 3 and 4 type. The ZBR cards can be directly driven, through the PC parallel
port, by using the PCC A26 low cost interface card. ZBR 324 -> 32 opto in, 24 relays; ZBR 246
-> 24 opto in, 16 relays; ZBR 168 -> 16 opto in, 8 relays; ZBR 84 -> 8 opto in, 4 relays.

ZBT xxx
Zipped BLOCK Transistors xx Input + xx Output

Peripheral cards family having optocoupled outputs and 3A transistor in open collector. Cards are
equipped with housing for Ω rails mounting. Double power supply built in; 5Vdc section for
powering the on board logic and an external CPU cards; second section, galvanically coupled, for
the optocoupled input lines. All I/O lines are displayed by LEDs. All output transistors are equipped
with protection against inductive loads. All I/O connections are availables on easy quick terminal
connectors. Connector interface to ABACO® I/O BUS. The ZBT serie represent the ideal complement
for cards 3 and 4 type. The ZBT cards can be directly driven, through the PC parallel port, by using
the PCC A26 low cost interface card. ZBT 324 -> 32 opto in, 24 transistors; ZBT 246 -> 24 opto in,
16 transistors; ZBT 168 -> 16 opto in, 8 transistors; ZBT 84 -> 8 opto in, 4 transistors.
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In this chapter there is a complete list of technical books, where the user can find all the necessary
documentations on the components mounted on GPC® AM4 .

Data book Manuale TEXAS INSTRUMENTS: The TTL Data Book - SN54/74 Families
Data book Manuale TEXAS INSTRUMENTS: High Speed CMOS Logic Data Book
Data book Manuale TEXAS INSTRUMENTS: RS-422 and RS-485 Interface Circuits
Data book Manuale TEXAS INSTRUMENTS: Linear Circuits Voltage Regulators and

Supervisor

Data book NEC: Memory Products

Data book HEWLETT PACKARD: Optoelectronics Designer's Catalog

Data book MAXIM: New Releases Data Book - Volume IV

Data book NATIONAL SEMICONDUCTOR: Linear Data Book - Volume 1

Data sheets SEIKO EPSON: REAL TIME CLOCK MODULE RTC-72421
Application manual

Data book ATMEL: AVR enhanced RISC microcontroller data
book

For further information and upgrades please refer also to specific internet web pages of the
manufacturing companies.
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APPENDIX A: CARD MECHANICAL MOUNTINGAPPENDIX A: CARD MECHANICAL MOUNTING

The GPC® AM4  can be physically mounted in two different manner. The first is the piggy back
mounting (stack trough mode) that use the three connectors CN1, CN5 and CN6 for the interface with
a user developed board. This connectors lead out of 7 mm on solder side and  the user board must
have proper female strip connectors (2,54 mm pitch) where the card can be plugged in, obtaining a
single system.
The second mode expect a mounting inside a proper plastic container for a direct mounting on DIN
247277-1 and 3 Ω rails; if the card is used with some other peripheral cards (i.e. ZBR xxx or ZBT
xxx), a single longer container can be used obtaining a single module. The described plastic container
code is 414487 type RS/100 by Weidmuller and it can be ordered to grifo ® as BLOCK.Elll  options,
where lll is the required lenght in mm, or as BLOCK.4T  options when a container is already supplied
and only a 4 type card extension is required. By selecting this mounting the electric connection
between GPC® AM4 and other peripheral cards is performed with a flat cable that must be really
short or order it as FLT 26+26 I/O option.
In the following figures are described the module dimensions with the connector positions and some
immages that illustrate the connection modes.

FIGURE A1: MODULE DIMENSION  FOR PIGGY BACK  MOUNTING
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FIGURE A2: PIGGY BACK  MOUNTING

FIGURE A3: WEIDMULLER  RAIL  MOUNTING
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APPENDIX B: ON BOARD DEVICES DESCRIPTIONAPPENDIX B: ON BOARD DEVICES DESCRIPTION
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APPENDIX C: ELECTRIC DIAGRAMSAPPENDIX C: ELECTRIC DIAGRAMS

In this appendix are available some electric diagrams of the most frequently used GPC® AM4
interfaces.  All these interface can be yourself produced and some of them are standard grifo ® cards
and, if required, they can be directly ordered.

FIGURE C1: PPI EXPANSION ELECTRIC  DIAGRAM
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FIGURE C2: SPA 03 ELECTRIC  DIAGRAM
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FIGURE C3: QTP 16P ELECTRIC  DIAGRAM

A

A

B

B

C

C

1 1

2 2

3 3

4 4

5 5

grifo ®Title:

Date:

Page :           of

Rel.

1  2  3  4  5  6  7  8

1   2   3   A
4   5   6   B
7   8   9   C
*   0   #   D
1     2      3      4

5

6

7
8

1.2

Standard I/O 20 p in connector DISPLAY 4x20DISPLAY 2x20

Keyboard connector

DC Power supply

AC Power supply

OPTIONAL

Matrix
Keyboard
      4x4

* 7

#

A

28

1

B

39

5

C

4

0

D

6

PA.7
PA.6
PA.5
PA.4
PA.3
PA.2
PA.1
PA.0

PC.2
PC.1
PC.0
PC.3

+5V
GND

N.C.
N.C.

PC.4
PC.5
PC.6
PC.7

QTP 16P

1 1

22-07-1998

7

CN4

8

RR1

5
6
3
4
1
2

1 4

CN1

1 3
1 2
1 1
1 0

9
8
7

1 3
1 6
1 5

1 8
1 7

1 1
1 2
9

1 4

1 0

6
5
4

6
5
4

2
1

1 6

3

2
1

1 51 5

3

C1

R7

R6

R5

R4

4

CN3

3

3

2

8 7 6 5

C5

+5V

+5V

+5V

1 9
2 0

+5V

J1

1 0
9
8
7

1 3

RR2

R1

R2

R3

+5V

C2

1 2
1 1

RR2

+5V

1

2

A

B

3

CN5

4

+-

~

~

PD1

C3
+

C4 C6
+

C9 C8
+

C7

TZ1

L1

A

B

1 4

CN2

RV1

1 6

SN7407

2 4 6 8 1 0 1 2

1 3 5 9 1 1 1 3

1 4

7

+5V

SWITCHING

REGOLATOR

D6
D7

R/W R/W
RS RS

Contrast

E E

D0

D0
D0

D2.

D2
D2

D1

D1
D1

D3

D3
D3
D4
D5



grifo ®                                            ITALIAN TECHNOLOGY

Page C-4   GPC® AM4        Rel. 5.00

FIGURE C4: QTP 24P ELECTRIC  DIAGRAM  (1 OF 2)
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FIGURE C5: QTP 24P ELECTRIC  DIAGRAM  (2 OF 2)
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FIGURE C6: ABACO® I/O BUS INPUT OUTPUT ELECTRIC  DIAGRAM
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FIGURE C7: BUS INTERFACE  ELECTRIC  DIAGRAM
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FIGURE C8: IAC 01 ELECTRIC  DIAGRAM
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APPENDIX D: ALPHABETICAL INDEXAPPENDIX D: ALPHABETICAL INDEX

A

A/D
conversion time 8
diagram 21
inpedance 9
inputs 9, 23
resolution 8

A/D converter 6, 8, 20, 23
ABACO ® I/O BUS 3, 11, 26, 35, C-6
Address BUS 11, 35
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Back up 4, 9, 10, 30
Battery 4, 9, 10, 17, 25, 30
Baud rate 28
Bibliography 46
Block diagram 5

C
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Clock 3, 8
Comparator 9, 18, 23
Component maps33
Configuration input 25, 30, 39
Connections 23, 42
Connectors 8, 10, 17, A-1
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Control logic 35
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Current 9
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D

Data BUS 11, 35
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Dimension A-1
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E

EEPROM 4, 8, 38
Electric diagrams C-1
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general 2, 8
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I/O interfaces 24
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Installation 1, 10
Interrupts 26
Intervent time 8, 32
ISP 7, 22, 24, 38
Istrunctions 4

J

Jumpers 25
2 pins 25
3 pins 26

Jumpers location 27

L

LED 17, 24



ITALIAN TECHNOLOGY                                              grifo ®

Page D-3  GPC® AM4        Rel. 5.00

M
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Rail mounting A-2
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Serial communication 13
Serial drivers 29
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Size 8
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T

Temperature 9
Termination circuit 9, 15, 30
Timer counters 6, 18, 20
TransZorb™ 3
Trimmer 17, 23
TTL 23
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Version 1
Voltage reference 21

W

Warranty 1
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