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100x195 mm module format for DIN 46277-1 and 3 rails. 68HC11A1 CPU
with 8 MHz crystal. Double watch dog circuits. 74K of memory divided on 4
sockets: 32K EPROM; 32K RAM , EEPROM; 8K RAM, backed RAM; 2K
RAM, backed RAM and real time clock. 32 TTL I/O lines settable at bit and
byte level and completely software manageable. 16 of the said lines are
recovered by the microprocessor I/O ports , through 68HC24. One 16 bits
timer counter with compare and capture functions. 512 Bytes of EEPROM
microprocessor inside. Eight channels of 8 bits A/D converter lines; 12 µs;
0÷2.49, 0÷5V or 0÷20 mA range. 1 serial line in RS 232, RS 422, RS 485 or
current loop. Baud rate up to 125 KBaud (standard 9600 Baud max). Different
power supply configuration: 220 Vac from main; AC or DC low voltage;
+5Vdc 50 mA. Wide range of developement software such as: Monitor,
Debugger, Assembler, BASIC interpreter, FORTH, C compilers as: HTC 11,
No ICE 11, ICC 11, CMX RTX , DDS micro C, Control PASCAL , GET 11,
BASIC 11 and so on.
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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, manual, or
otherwise, without the prior written consent of grifo ®.

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

Trade marks

                  , GPC®, grifo ® : are trade marks of grifo ®.
Other Product and Company names listed, are trade marks of their respective companies.
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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® 11 card release 100594 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 in the right high corner
of the component side, near the F1 fuse).
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GENERAL FEATURESGENERAL FEATURES

The GPC® 11 card is a powerful control and governing low cost module completely autonomous.
It is equipped with a coupled support having quick hook for Omega rails DIN 46277-1 and DIN
46277-3 which allow to put the complete control unit into the electrical panel with no requirements
of expensive structure as 3HE rack, back panel and so on. This solution means cheaper costs for the
entire economy of the equipment and remarkable praticity of use.
This card supports the powerful MOTOROLA 68HC11A1 monochip that includes a remarkable
series of internal resources which enrich the considerable functionality of this card.
The development and setup of applicatives can just start from the GPC® 11 as it has, on board, the
hardware which is needed for a first approach. This card can also counts on many differents software
tools which simplify the use of the same; it is sufficient the connection to a P.C. through the on board
serial line of the GPC® 11 for starting to operate in a very friendly way having, at the same time,
considerable local resources.
This card it is also equipped with a serie of helpfull ABACO ® standard pin out connectors. Thanks
to these connectors it is very easy to be interfaced to the field by using BLOCK modules or adopting
any user's card duly designed for this purpose.

- 100x195 mm module format for DIN 46277-1 and 3 rails.
- 68HC11A1 CPU with 8 MHz crystal.
- Double watch dog circuits.
- On board reset button.
- 74K of memory divided on 4 sockets: 32K EPROM; 32K RAM , EEPROM; 8K RAM,

backed RAM; 2K RAM, backed RAM and real time clock.
- 32 TTL I/O lines settable at bit and byte level and completely software manageable.

16 of the said lines are recovered by the microprocessor I/O ports, through 68HC24.
- One 16 bits timer counter with compare and capture functions.
- 512 Bytes of EEPROM microprocessor inside.
- Eight channels of 8 bits A/D converter lines; 12 µs; 0÷2.49, 0÷5V or 0÷20 mA range.
- 1 serial line in RS 232, RS 422, RS 485 or current loop.
- Baud rate up to 125 KBaud (standard 9600 Baud max).
- Different power supply configuration: 220 Vac from main; AC or DC low voltage;

+5Vdc 50 mA.
- Power failure circuit.
- Wide range of developement software such as: Monitor, Debugger, Assembler, BASIC

interpreter, FORTH, C compilers as: HTC 11, No ICE 11, ICC 11, CMX RTX , DDS
micro C, Control PASCAL , GET 11, BASIC 11 and so on.

The foolowing pages describe each section of the card in a more detailed mode and figure 1 illustrates
the sections interconnections.

CLOCK DEVICE

On GPC® 11 there is a proper 8 MHz crystal to generate the clock signal for the microprocessor. This
frequency is internally divided by the microprocessor to obtain a 2 MHz CPU clock speed, so all the
timing calculations must be based on this value. Please remember that the microprocessor clock
frequency indirectly defines the baud rate of the serial line, too.
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FIGURE 1: BLOCK  DIAGRAM
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CPU

The GPC® 11 can use the MC68HC11A1 microprocessor, manufactured by MOTOROLA. This 8
bits microprocessor is code compatible with the world wide used 6801 family and it has an extended
instruction set, fast execution time, comfortable use of single I/O lines and an efficient interrupt
management. The most important features of the described microprocessor, are:

- 8 bit CPU;
- 12 clocks system cycle;
- 256 bytes of relocatable internal RAM;
- 512 bytes of relocatable internal EEPROM;
- 64K bytes of external code and data memory;
- 16 digital I/O lines;
- One 16 bits timer/counters with capture and compare function;
- 2 priority levels for interrupts and 20 interrupt sources;
- 1 asyncronous serial line (SCI);
- 1 syncronous serial line(SPI);
- Idle mode or power down mode;
- Watch dog circuit driven by software (COP).

For further information, please refer to specific documentation of the manufacturing company.

SERIAL COMMUNICATION

An asyncronous serial line (SCI) is always available on GPC® 11 and it is completely software
configurable for physical protocol (baud rate, stop bits number and lenght of character) by simply
programming some microprocessor registers. By hardware the serial line can be buffered in four
different electrical protocols: RS 232, RS 422, RS 485 or current loop, through some on board
jumpers.
A syncronous serial line (SPI) is also available on the card. It is always driven by software and it is
directly connected to a connector, without any electric driver.
For further information about serial lines, please refer to technical documentation of the manufacturing
company and to paragraph "SERIAL COMMUNICATION TYPE SELECTION"

POWER SUPPLY

One of the most important features of GPC® 11 is its on board power supply; the card can be powered
in four different ways as described in the chapter "POWER SUPPLY SELECTION". This section
has been designed to reduce the total consumption of the card and it can't supply high current for
external system load. The power supply voltage is connected through a proper connector that allows
a fast and comfortable installation and it is protected by TransZorb™ to avoid random damages
caused by wrong voltages. When Vac power supply is selected, on the card it is available a power
failure circuit that generates an interrupt request, with sufficient advance to execute all the necessary
procedures for the upcoming power off management.
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WATCH DOG AND RESET

GPC® 11 is provided with a sure reset circuit provided of two different source:

- Two separated watch dog circuits that can reset the card at programmable time intervals, if not
retriggered. Watch dog circuits are used when the user want to exit from endless loops or to reset
anomalous conditions not estimated by application program. There is a monostable section inside
the microprocessor (named COP), with programmable intervention time and an astable section,
outside the microprocessor, with 800 ms fixed intervention time. By software the user can set the
internal watch dog time, enable or disable the internal watch dog circuit and retrigger both the
circuits, using specific registers allocated in microprocessor addressing space.
The external watch dog intervention time can be modified in response to a specific user request,
by modifications of proper RC components; if this modification is necessary, please contact grifo ®.

- A comfortable reset push button that allows the activation of card reset circuit. By pushing P1, the
card restarts execution of the program saved in EPROM and all the on board peripheral devices are
reset at the same time. P1 is commonly used to exit from endless loop, especially during debug
phase. To recognize P1 location, please refer to figure 11.

A special jumper selects wich one of the reset source is used, as described in paragraph "3 PINS
JUMPER".

MEMORY DEVICES

On the card can be mounted 74K of memory divided on four different sockets with JEDECS pin out.
The GPC® 11 memory configuration must be chosen considering the application to realize or the
specific requirements of the user. Normally the card is equipped with 32K byte of static RAM and
all different configurations must be specified from the user, at the moment of the order (refer to figure
25).  By mounting backed RAM module or EEPROM module, there is the possibility to keep data
also when power supply is missed; in this way the card is always able to maintain parameters, logged
data, system status and configurations, etc. without using expensive external UPS. The backed
module can also include a clock calendar capable to self manage day, month, year, hours, minutes,
seconds, and day of the week.
The addressing of memory devices is controlled by a specific control logic, that provides to allocate
the devices in the microprocessor address space, this control logic automatically manages the
different addressing mode and it satisfy the requests of each GPC® 11 software tools.
For further information about memory configuration, sockets description and jumpers connection,
please refer to "ADDRESSES AND MAPS" chapter and to "MEMORY SELECTION" paragraph.

CONTROL LOGIC

The addresses of all peripheral device's registers and of memory devices on GPC® 11 are assigned
from a specific control logic that allocates all these devices in the microprocessor addressing space.
For further information please refer to chapter "ADDRESSES AND MAPS" of this manual.
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PERIPHERAL DEVICES

GPC® 11 is the right card to solve many control problems in automation fields, in fact it is equipped
with some peripheral components that facilitate the connection and the management of external
system like probes, switches, relays, motor controllers, etc. These peripherals are:

- SCI: it is a microprocessor peripheral device that manages serial communication with any other
system provided of RS 232, RS 422, RS 485 or current loop serial line. By software the user can
set baud rate, length of character, stop bit number, parity and handshake through a simple
programmation of internal microprocessor registers.

-A/D converter: it is a CPU internal peripheral device that converts 8 different analog signals with
8 bits resolution. By software the user selects the channel to convert, starts the conversion and
controls the end of conversion, through programmation of microprocessor internal registers. The
analog inputs can be voltage inputs (0÷2,49V or 0÷5V) or current inputs (0÷20 mA); the full scale
value is relative to all inputs while the signal type can be selected for each channel. Both full scale
value and signals types must be specified at the moment of the order.

- Timer counter: it is a CPU internal peripheral device that include a 16 bits timer counter with
interesting automatic campare and capture functions. By software the user can sets any parameters
and opearting modes, programming some internal registers.

- CPU I/O ports: they are CPU internal peripheral devices that can directly manage 16 digital I/O
lines. Some of these lines have double function and they are used by other CPU internal devices.
By software the user can set and or acquire the line status thanks to proper CPU register and
instructions.

- PRU: peripheral device based on MC68HC24 component, that replaces the microprocessor port
B and C and restores 16 digital I/O lines. The port B is the same as 8 digital output while port C is
equivalent to 8 digital input/output. Some signals of port C are used as serial communication
handshakes, too. All the PRU I/O lines are connected to CN5 connector and they are completely
managed by software through 7 bytes (or registers) located in microprocessor addressing space. In
detail the instructions used for the correspondent CPU ports can be used.

For further information about peripheral device please refer to the technical documentation of the
manufacturing company.
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TECHNICAL FEATURESTECHNICAL FEATURES

GENERAL FEATURES

Devices: 16 programmable TTL input/output lines (68HC11)
8 programmable TTL input/output lines (68HC24)
8 programmable TTL output lines (68HC24)
1 timer counter 16 bits
1 bidirectional RS 232, RS 422, RS 485, current loop serial line
2 watch dog
8 A/D converter lines
1 real time clock
1 reset push button
1 power failure circuit

Memory: IC 18: From 16K x 8 (27C128) to 32K x 8 (27C256) EPROM
IC 19: From 8K x 8 to 32K x 8 RAM, backed RAM

32K x 8 EEPROM
IC 20: 8K x 8 RAM, backed RAM
IC 21: 2K x 8 RAM, backed RAM (RTC optional)

CPU: MOTOROLA MC68HC11A1 (M6801 family)

Clock frequency: 8 MHz

A/D resolution: 8 bits

A/D conversion time: 12 µsec

PHYSICAL FEATURES

Size: 100 x 195 x 25 mm (without plastic container)
110 x 210 x 60 mm (with plastic container)

Weight: 190 g (without plastic container, transformer)
565 g (complete version)

Connectors: CN1: 12 pins, quick release, screw terminal connector
CN2: 25 pins, female, 90°, D connector
CN3: 20 pins, male, vertical, low profile connector
CN4: 20 pins, male, vertical, low profile connector
CN5: 20 pins, male, vertical, low profile connector

Temperature range: 0÷70 °C

Relative humidity: 20%÷90% (without condense)

External watch dog time: 800 msec
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ELECTRIC FEATURES

Fuse F1: 100 mA; 250 V; fast type

Power supply voltage: +5 Vdc (without power supply section)
230 Vac; 50 Hz (standard power supply)
6÷10 Vac (low voltage linear power supply) *
8÷26 Vac (low voltage switching power supply)

Consumption on 5 Vdc: 50 mA

Available current for external 350 mA (standard power supply) *
load: 950 mA (low voltage switching power supply) *

750 mA (low voltage linear power supply) *

Voltage analog inputs range: 0÷2,49 Vcc or 0÷5,00 V

Current analog inputs range: 0÷20 mA

Analog inputs impedance: 10 KΩ

RS 422-485 line termination: 120 Ω

*   The listed value are valid only with a + 20 °C room temperature (for further information please
refer to "POWER SUPPLY SELECTION" paragraph).
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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, jumpers, LEDs and some diagrams.

CONNECTIONS

The GPC® 11 module has 5 connectors that can be linkeded to other devices or directly to the field,
according to system requirements. In this paragraph there are connectors pin out, a short signals
description (including the signals direction),  and connectors location (see figure 11).

CN2 - RS 232 SERIAL COMMUNICATION CONNECTOR

CN2 is a 25 pins female D connector.
It can be used to connect the RS 232 serial line to any other compatible system, through standard serial
cable. Both DTE and DCE standard pin out can be defined on CN2, in fact the jumpers J10, J11, J12,
J13 select which standard must be used, as described in "SERIAL COMMUNICATION TYPE
SELECTION" paragraph. The following pin out follows the DTE standard:

FIGURE 2: RS 232 SERIAL  COMMUNICATION  CONNECTOR

Signals description:
RxD RS232 =   I - RS 232 receive signal of serial line.
TxD RS232 =  O - RS 232 transmit signal of serial line.
CTS RS232 =   I - RS 232 clear to send handshake of serial line.
RTS RS232 =  O - RS 232 request to send handshake of serial line.
GND = - Ground signal.
N.C. = - Not connected.
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CN1 - SERIAL LINE AND POWER SUPPLY CONNECTOR

CN1 is a 12 pins, quick release, screw terminal connector.
On CN1 connector can be connected the selected power supply voltage and the asyncronous serial
communication line, in all the available electric protocol.

FIGURE 3: CN1 - SERIAL  LINE  AND POWER SUPPLY CONNECTOR

Signals description:
RxD RS232 =   I - RS 232 receive signal of serial line.
TxD RS232 =  O - RS 232 transmit signal of serial line.
CTS RS232 =   I - RS 232 clear to send handshake of serial line.
RTS RS232 =  O - RS 232 request to send handshake of serial line.
RX-TX- RS485 = I/O - RS 485 receive and transmit data negative of serial line.
RX+TX+ RS485= I/O - RS 485 receive and transmit data positive of serial line.
RX- RS422 =   I - RS 422 receive data  negative of serial line.
RX+ RS422 =   I - RS 422 receive data  positive of serial line.
TX- RS422 =  O - RS 422 transmit data negative of serial line.
TX+ RS422 =  O - RS 422 transmit data positive of serial line.
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RX- C.L. =   I - Current loop receive data negative of serial line.
RX+ C.L . =   I - Current loop receive data positive of serial line.
TX- C.L. =  O - Current loop transmit data negative of serial line.
TX+ C.L. =  O - Current loop transmit data positive of serial line.
+5 Vdc = I/O - +5 Vdc power supply signal.
GND = - Ground signal.
Vac =   I - Mains or low voltage AC, DC power supply.

FIGURE 4: SERIAL  COMMUNICATION  DIAGRAM
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FIGURE 5: RS 232 CONNECTION  EXAMPLE

FIGURE 6: RS 422 POINT TO POINT CONNECTION  EXAMPLE

FIGURE 7: RS 485 POINT TO POINT CONNECTION  EXAMPLE
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FIGURE 8: RS 485 NETWORK  CONNECTION  EXAMPLE

The user must always remember to connect at the communication line extremes, 2  line termination
resistors (120 Ω) installed respectly near the master unit and near the farthest slave unit. One of the
120 Ω line termination resistor is already available on GPC® 11, while the pull up, pull down resistors
(3,3 KΩ) must be connected externally, for example on CN1 connector.
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FIGURE 9: CURRENT LOOP PIN OUT AND 4 WIRES CONNECTION  EXAMPLE

FIGURE 10: CURRENT LOOP PIN OUT AND 2 WIRES CONNECTION  EXAMPLE

For current loop connection it is possible to get 2 differents type of connection: 2 and 4 wires. These
kind of  connections  have  been  shown in the previous two drawings where the supply voltage (VCL )
and the current limitation resistors (R) are reported. The supply voltage vary in compliance with the
number of the devices connected. When the  maximum of current (20mA) runs it must be guaranted
that each device dissipates at maximum 125mW for transmitter and 90mW for receiver. The R
resistor is needed for limiting the maximum of current in case of line short circuit. This is a 220Ω
resistor for a voltage of VCL = +5 Vdc.
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FIGURE 11: LEDS, MEMORIES , CONNECTORS, TEST POINT, ETC. LOCATION
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CN3 - A/D CONVERTER CONNECTOR

CN3 is a 20 pins, male, vertical, low profile connector with  2,54 mm pitch.
On CN3 is available microprocessor port E; this port can be connected either to digital TTL inputs
or analog signals for A/D converter section , thanks to its double functionality. Between CN3 and
port E lines there is an optional current to voltage converter, as described in figure 13.
The analog inputs can be voltage inputs (0÷2,49V or 0÷5V) or current inputs (0÷20 mA or 4÷20 mA).

FIGURE 12: CN3- A/D CONVERTER CONNECTOR

Signals description:

PZ1 = - Signal directly connected to PZ1 pad.
PE.n =   I - TTL digital line n of CPU port E.
ADCn =   I - Analog inputs n.
AGND = - Analog ground signal.
+5 Vdc =  O - +5 Vdc power supply.
GND = - Ground signal.
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FIGURE 13: A/D CONVERTER INPUTS DIAGRAM
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CN4 - 68HC11A1 I/O LINES CONNECTOR

CN4 is a 20 pins, male, vertical, low profile connector with  2,54mm pitch.
On CN4 are available microprocessor ports A and D, equal to 16 digital I/O lines. Please remember
that some signals are used on board, in fact they have a double function; these lines are properly
indicated in the following figure with two signal names. All the CN4 signals follow TTL standard
and I/O ABACO ® standard pin out.

FIGURE 14: CN4 - 68HC11A1 I/O LINES CONNECTOR

Signals description:

PA.n = I/O - Digital line n of CPU port A.
PD.n = I/O - Digital line n of CPU port D.
RxD =   I - TTL receive signal of serial line.
TxD =  O - TTL transmit signal of serial line.
/AS =   I - TTL address strobe signal.
R/W =  O - TTL read write signal.
+5 Vdc =  O - +5 Vdc power supply.
GND = - Ground signal.
N.C. = - Not connected.
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FIGURE 15: 68HC11A1 I/O LINES CONNECTION  DIAGRAM
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CN5 - 68HC24 I/O LINES CONNECTOR

CN5 is a 20 pins, male, vertical, low profile connector with  2,54mm pitch.
On CN5 are available the 68HC24 ports B and C, equal to 16 digital I/O lines. Please remember that
some signals are used on board, in fact they have a double function; these lines are properly indicated
in the following figure with two signal names. All the CN5 signals follow TTL standard and I/O
ABACO® standard pin out.

FIGURE 16: CN5 - 68HC24 I/O LINES CONNECTOR

Signals description:

PB.n =  O - Digital line n of 68HC24 port B.
PC.n = I/O - Digital line n of 68HC24 port C.
CTS =   I - TTL clear to send handshake of serial line.
RTS =  O - TTL request to send handshake of serial line.
STRA =   I - TTL strobe signal for port C lines.
STRB =  O - TTL strobe signal for port B and C lines.
+5 Vdc =  O - +5 Vdc power supply.
GND = - Ground signal.
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FIGURE 17: 68HC24 I/O LINES CONNECTION  DIAGRAM
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I/O CONNECTION

To prevent possible connecting problems between GPC® 11 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 and 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 and if an electric insulation is necessary, then
an opto coupled interface must be connected. 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 low impedance signals and with the ranges:
  0÷2,49 Vdc or 0÷5,00 Vdc or 0÷20 mA according to card configuration.

TRIMMERS AND CALIBRATION

On GPC® 11 is available a trimmer, named RV1, that calibrates the Vref voltage of the A/D converter
section. Please refer to figure 11 for RV1 location.
The GPC® 11 is subjected to a carefull test that verifies and calibrates all the card sections. The
calibration is executed in laboratory, with a +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 or +5,0000 Vdc.

- 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 teoric combination differ at maximum of the A/D section errors sum.

- The trimmer is blocked with paint.

On the card there are two test points, that can be used to measure the A/D reference voltage (Vref)
with a tester. In details:

GND -> Test point connected to VRL
VA -> Test point connected to VRH

The analog interfaces use high precision components that are selected during mounting phase to
avoid complicate and long calibration procedures. After the calibration, all the on board trimmer are
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,
between the two available ranges: 0÷2,49 V or 0÷5,00 V. The full scale value must be specified at
the moment of the order, in fact it requires different components and different calibration. If not
stated, the standard full scale = 2,49 V is provided.
The user must not modify the card calibration, but if thermic drifts,time drifts, etc. make necessary
a new calibration, he must strictly follow the previous described procedure.
To recognize trimmer and test points location on GPC® 11, please refer to figure 11.
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ANALOG INPUTS SELECTION

One of the GPC 11 particular features is the possibility to acquire tension and/or current signals for
all the 8 A/D inputs. The user can specify the analog input type during the order phase and the current
signals can be acquired through proper current to voltage conversion modules (based on high
precision resistors) mounted on the card. In details there is the following correspondence:

R26 -> channel 0
R25 -> channel 1
R24 -> channel 2
R23 -> channel 3
R22 -> channel 4
R21 -> channel 5
R20 -> channel 6
R19 -> channel 7

If the resistor is not mounted (default) the channel can acquire a voltage signal in the range 0÷2,49
V (default) or 0÷5 Vdc, instead if the resistor is mounted the channel can acquire a current signal.
The resistors value for the current to voltage converter section is calculated with the following
formula: R = +2,49 V / Imax or R = +5 V / Imax
Normaly the precision current to voltage resistor value is 124Ω or 248Ω suitable for  0÷20 mA analog
inputs. Also the 4÷20 mA analog inputs can be acquired with the described current to voltage resistors
but with this signals the resolution is lower than 8 bit, in fact some of the 256 points are lost. On the
other hand, this tecnique allows a fast and easy recognition of any signal disconnection or probe break
down.
Please refer to figure 11 for the resistors location.

POWER SUPPLY SELECTION

GPC® 11 is equipped with an efficient power supply circuit that makes the card connectable to any
standard industrial source like mains, transformer, battery, solar cell, etc. The available power supply
types are:

- Standard power supply = no option : in this case a 230 Vac, from mains,
power supply voltage must be connected to pins 11 and 12 of CN1.

- Low voltage switching power supply= .SW option : in this case a 8÷26 Vac (or
corresponding Vdc, i.e. +24 Vdc) power supply voltage must be connected to pins 11 and 12 of CN1.

- Low voltage linear power supply = .12V option : in this case a 6÷10 Vac (or
corresponding Vdc, i.e. +12 Vdc) power supply voltage must be connected to pins 11 and 12 of CN1.

- Without power supply = .5V option : in this case a +5 Vdc power supply
voltage must be connected to pins 9 and 10 of CN1.

Independently from the power supply type, on GPC® 11 there is a protection aganist voltage peaks
and noise, by TransZorb™.
The power supply type must be specified at the moment of the order, using the options before
described, as if not stated, the standard configuration (220 Vac) is provided. The user can't change
the power supply type in fact this configuration requires an hardware modification that must be
performed by specialized grifo ® technicians.
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LEDS

On GPC® 11 there are 2 LEDs that show some card status, as described in the following table:

FIGURE 18: LEDS TABLE

The main function of LEDs is to inform the user about card status, with a simple visual indication
and in addition to this, LEDs make easier the debug and test operations of the complete system. To
recognize the LED location on the card, please refer to figure 11.

DIGITAL I/O INTERFACES

With CN4 and CN5 (standard I/O ABACO ®connector) the GPC® 11 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 (order code FLT.20+20) is necessary, that
connects the power supply too. About software the use of digital I/O interfaces is likewise easy in
fact GPC® 11 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 useful 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® 11.  For
software the programmer can use the relative procedure contained in all the GPC® 11 software tools.
These procedures normally are software drivers added to the language and they use directly its
console instructions  (for example INPUT and PRINT for BASIC, PRINTF and SCANF for C etc.),
so for the user is very simple to write on displays and to get data from keyboards.

- 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 addressng, 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 (PRINT for BASIC, PRINTF for C, WRITE for PASCAL,
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 CARD" chapter
and the software tools documentation.

LEDs COLOR FUNCTION

LD1 Red Power supply indicator: it shows the presence of +5 Vdc.

LD2 Red It signals activation of external watch dog circuit.
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JUMPERS

On GPC® 11 there are 21 jumpers for card configuration. Connecting these jumpers, the user can
define for example the memory type and size, the peripheral devices functionality and so on. Below
there is the jumpers list, location and function:

FIGURE 19: JUMPERS SUMMARIZING  TABLE

The following tables describe all the right connections of GPC® 11 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 22.

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.

NAME PIN N° FUNCTION

J1 3 It selects connection type of power failure circuit.

J2 2 It selects operating mode of PRU (MC68HC24).

J3,J4 2 They select operating mode of CPU (MC68HC11A1).

J5 3 It selects RS 422, RS 485 serial receive driver.

J6 2 It connects termination resistor to RS 422, RS 485 line.

J7 3 It selects connection of RS 232 RTS handshake.

J8 3 It selects connection of RS 232 CTS handshake.

J9 3 It selects electric protocol for serial communication.

J10 3 It selects DTE/DCE interface for CN2 pin 5.

J11 3 It selects DTE/DCE interface for CN2 pin 4.

J12 3 It selects DTE/DCE interface for CN2 pin 3.

J13 3 It selects DTE/DCE interface for CN2 pin 2.

J14 5 It selects RS 422 or RS 485 serial comunication.

J15 2 It connects termination resistor to RS 422 line.

J16 3 It selects size of IC 19 memory device.

J17 3 It selects size of IC 18 memory device.

J18 3 It defines map address of IC 18 memory device.

J19 5 It defines map address of IC 19 memory device.

J20 3 It defines map address of IC 20 memory device.

J21 3 It selects reset source.
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2 PINS JUMPERS

FIGURE 20: 2 PINS JUMPERS TABLE

3 PINS JUMPERS

FIGURE 21: 3 PINS JUMPERS TABLE  (1 OF 2)

JUMPER CONNECTION FUNCTION DEF.

J2 not connected It connects the MC68HC24 pin 43 to +5 Vdc,
to select the "normal mode".

*

connected It connects the MC68HC24 pin 43 to GND,
to select the "special test mode".

J3 not connected It connects the CPU pin 2 (MODB) to +5 Vdc,
to define the operating mode.

*

connected It connects the CPU pin 2 (MODB) to GND,
to define the operating mode.

J4 not connected It connects the CPU pin 3 (MODA) to +5 Vdc,
to define the operating mode.

*

connected It connects the CPU pin 3 (MODA) to GND,
to define the operating mode.

J6 not connected Termination resistor not connected to RS 422
receive line or RS 485 receive and transmit line.

*

connected Termination resistor connected to RS 422
receive line or RS 485 receive and transmit line.

J15 not connected Termination resistor not connected to RS 422
transmit line.

*

connected Termination resistor connected to RS 422
transmit line.

JUMPER CONNECTION FUNCTION DEF.

J1 1-2 Power failure signal connected to CPU /XIRQ
interrupt signal.

2-3 Power failure signal not connected. *

J5 1-2 It selects IC 8 as the RS 422, RS 485 receive
driver (only forgrifo ®  internal use).

2-3 It selects IC 9 as the RS 422, RS 485 receive
driver.

*

J7 1-2 The handshake RTS RS 232 is maintained active
and it is not connected to PC.3=RTS signal.

*

2-3 The handshake RTS RS 232 is connected to
PC.3=RTS signal through an RS 232 driver.
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FIGURE 22: JUMPERS LOCATION
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FIGURE 23: 3 PINS JUMPERS TABLE  (2 OF 2)

JUMPER CONNECTION FUNCTION DEF.

J8 not connected The PC.6=CTS and CTS RS232 handshake signals
are not connected.

*

1-2 The PC.6=CTS signal is connected to GND, to
mantain it active.

2-3 The PC.6=CTS is connected to CTS RS232
handshake signal, through an RS 232 driver.

J9 1-2 It selects an RS 422, RS 485, current loop serial
communication.

2-3 It selects an RS 232 serial communication. *

J10 1-2 It connects CN2 pin 5 to RTS RS232 signal (DCE).

2-3 It connects CN2 pin 5 to CTS RS232 signal (DTE). *

J11 1-2 It connects CN2 pin 4 to CTS RS232 signal (DCE).

2-3 It connects CN2 pin 4 to RTS RS232 signal (DTE). *

J12 1-2 It connects CN2 pin 3 to TxD RS232 signal (DCE).

2-3 It connects CN2 pin 3 to RxD RS232 signal (DTE). *

J13 1-2 It connects CN2 pin 2 to RxD RS232 signal (DCE).

2-3 It connects CN2 pin 2 to TxD RS232 signal (DTE). *

J16 1-2 It configures IC 19 for 8 Kbytes memory device.

2-3 It configures IC 19 for 32 Kbytes memory device. *

J17 1-2 It configures IC 18 for 16 Kbytes memory device.

2-3 It configures IC 18 for 32 Kbytes memory device. *

J18 1-2 It defines IC 18 memory addresses from C000H to
FFFFH. Please read "MEMORY MAPS" paragraph.

*

2-3 It defines IC 18 memory addresses from 8000H to
FFFFH. Please read "MEMORY MAPS" paragraph.

J20 1-2 It defines IC 20 memory addresses from 2000H to
3FFFH. Please read "MEMORY MAPS" paragraph.

*

2-3 It defines IC 20 memory addresses from 0000H to
1FFFH. Please read "MEMORY MAPS" paragraph.

J21 1-2 P1 button and watch dog circuit are used as reset
sources.

2-3 Only P1 button is used as reset source. *
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5 PINS JUMPER

FIGURE 24: 5 PINS JUMPERS TABLE

INTERRUPTS MANAGEMENT

One of the most important GPC® 11 features is the powerfull interrupts management. The card
generates only one interrupt source from its on board power failure circuit and thanks to J1 jumpers
this interrupt source can be connected to CPU not maskable interrupt (/XIRQ). The power failure
circuit activates the interrupt signal when the first half period of the Vac power voltage is missed;
so the /XIRQ signal is always enabled before than 40 msec from the power supply failure and it is
kept active. The CPU has a sufficient time period to execute all the necessary procedures for the
upcoming power off management, in fact the on board power supply circuit can mantain a valid +5
Vdc for a time longher than 40 msec.
Moreover all the CPU internal peripheral devices (timer counter, serials, port, etc.) can generate
interrupts requests. For further information about all internal interrupts and the interrupt mangement
by the CPU, please refer to specific documentation of the manufacturing company.

ON BOARD INPUT

GPC® 11 card is equipped with the J6 jumper can be used as on board input acquired by software,
in fact it is connected to 68HC24 PC.6 that is mantained low if the jumper is in position 1-2 and
viceversa mantained high if it is not connected. This input is normally used for system configuration
(operating mode selection, card number programmation inside a network system, fimware
configuration, etc.).

JUMPER CONNECTION FUNCTION DEF.

J14 1-2 and 3-4 It configures serial line for RS 422 electric standard
(4 wires).

*

2-3 and 4-5 It configures serial line for RS 485 electric standard
(2 wires).

J19 1-2 It defines IC 19 memory addresses from 4000H to
5FFFH. Please read "MEMORY MAPS" paragraph.

3-2 It defines IC 19 memory addresses from 0000H to
7FFFH. Please read "MEMORY MAPS" paragraph.

4-2 It defines IC 19 memory addresses from 4000H to
BFFFH. Please read "MEMORY MAPS" paragraph.

*

5-2 It defines IC 19 memory addresses from 4000H to
BFFFH. Please read "MEMORY MAPS" paragraph.
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MEMORY SELECTION

On GPC® 11 can be mounted 74K  bytes of memory divided in several configurations, as described
in the following table:

FIGURE 25: MEMORY SELECTION  TABLE

All the sockets follow the JEDEC standard, so the mounted memory devices must have JEDEC pin
outs. The jumpers configurations described on figure 25 only prearrange the sockets for the indicated
memory devices, but there are some other jumpers that set the memory addressing map; for this
information, please refer to "MEMORY MAPS" paragraph.
The 2K and 8K Bytes backed RAM modules can also include the real time clock option.
Normally GPC® 11 is supplied in its default configuration with 32K RAM on IC 19; each different
configurations can be defined during order phase or self mounted by the user. Below are reported the
abbrevation code of the possible memory options:

.2KMOD -> 2K x 8 backed RAM

.8KMOD -> 8K x 8 backed RAM

.2KRTC -> 2K x 8 backed RAM with real time clock

.8KRTC -> 8K x 8 backed RAM with real time clock

.32KMOD -> 32K x 8 backed RAM

.32EE -> 32K x 8 parallel EEPROM
For further information and prices please contact directly grifo ®.

POWER ON AND RESET

GPC® 11 has a reset and power on circuit that manages the always hard phase of  card power up and
start. This circuit has the following features:

- Fixed power on time, defined by a proper on board RC circuit;
- reset source from on board P1 push button;
- reset source from on board watch dog circuit;
- reset circuit output connected to all the card's section;

As before described the J21 jumper let the user define if the watch dog circuit can reset the card or
not. This jumper is really usefull during debug phase, in fact the user can disconnect the watch dog
when the application program is not running (code download, trace, etc.).

IC DEVICE SIZE JUMPER CONFIGURATION

18 EPROM 16K Bytes J17 in 1-2

EPROM 32K Bytes J17 in 2-3

19 RAM, backed RAM 8K Bytes J16 in 1-2

RAM, backed RAM, EEPROM 32K Bytes J16 in 2-3

20 RAM, backed RAM 8K Bytes -

21 RAM, backed RAM 2K Bytes -
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SERIAL COMMUNICATION SELECTION

An asyncronous serial line is available on GPC® 11 and it can be buffered in RS 232, RS 422, RS
485 or current loop.
By hardware can be selected which one of these electric standards is used, through jumpers
connection (as described in the previous tables) and drivers installation. Please refer to APPENDIX
A for serial jumpers and serial drivers location.
By software the serial line can be programmed to operate with all the standard physical protocols,
in fact the bits per character, parity, stop bits and baud rates can be setted by software.
In the following paragraphs there are all the informations on serial communication configurations.

RS 232 WITH HANDSHAKE
J5 = don't care IC8 = don't care
J7 = connected in 2-3 position IC9 = don't care
J8 = connected in 2-3 position IC 13= MAX 232 driver
J9 = connected in 2-3 position IC 17= don't care
J14 = don't care IC 23= don't care

The handshakes CTS RS232 and RTS RS232 are driven throgh the PC.6=CTS and PC.3=RTS
signals of MC68HC24. In this condition this signals on CN5 must be not connected.

RS 232 WITHOUT HANDSHAKE
J5 = don't care IC8 = don't care
J7 = connected in 1-2 position IC9 = don't care
J8 = not connected IC 13= MAX 232 driver
J9 = connected in 2-3 position IC 17= don't care
J14 = don't care IC 23= don't care

In this condition the PC.6 and PC.3 signals on CN5 can be used as normal digital I/O lines.

CURRENT LOOP
J5 = don't care IC8 = no component
J7 = connected in 1-2 position IC9 = no component
J8 = not connected IC 13= don't care
J9 = connected in 1-2 position IC 17= HCPL4100 driver
J14 = don't care IC 23= HCPL4200 driver

In this condition the serial line is connected by using the CN1 pins 5, 6, 7, 8. and the PC.6 and PC.3
signals on CN5 can be used as normal digital I/O lines. The current loop serial line is passive, so
during connection the user must provide an external power supply.

RS 485
J5 = connected in 2-3 position IC8 = don't care
J7 = don't care IC9 = SN75176 driver
J8 = not connected IC 13= don't care
J9 = connected in 1-2 position IC 17= no component
J14 = connected in 2-3 and 4-5 position IC 23= no component

The serial line is connected by using the CN1 pins 5, 6 that are either receive or transmit signals,
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according to PC.3 status, defined by software through the MC68HC24. The RS 485 line is used in
2 wires multipoint communication network in fact :

PC.3 = high level = 1 logic state -> card transmit on RS 485 line
PC.3 = low level  = 0 logic state -> card receive from RS 485 line

Furthermore when RS485 is selected all the transmitted characters are, at the same time, received;
in this way the line conflict can be immediately recognized by testing the received character after each
transmission. In this condition the PC.6 signal on CN5 can be used as normal digital I/O line while
the PC.3 signals must be not connected.

RS 422
J5 = connected in 2-3 position IC8 = SN75176 driver
J7 = don't care IC9 = SN75176 driver
J8 = not connected IC 13= don't care
J9 = connected in 1-2 position IC 17= no component
J14 = connected in 1-2 and 3-4 position IC 23= no component

The serial line is connected by using the CN1 pins 5, 6, 7, 8. For point to point connection the PC.3
signal can be kept high, instead for multipoint network the transmit driver must be disabled when the
card has no data to send. With PC.3 signal the user enables or disables the transmitter driver, through
the MC68HC24, setted by software:

PC.3 = high level = 1 logic state -> RS 422 transmit driver enabled
PC.3 = low level  = 0 logic state -> RS 422 transmit driver disabled

 In this condition the PC.6 signal on CN5 can be used as normal digital I/O line while the PC.3 signals
must be not connected.

After a reset or power on, PC.3 signal is asserted low (0) by a dedicated pull down resistor maintaining
enabled RS 485 reception and mantaining disabled the RS 422 transmission; in this way each conflict
on the serial network is eliminated.
With jumpers J6 and J15 the RS 422 line or the RS 485 line can be terminated with a suitable resistors.
The line termination must be added only at the beginning and at the end of the physical line, by
connecting the jumpers. Normally these jumpers must be connected in point to point networks, or
on the farthest cards in multipoints networks.

CN2 PIN OUT

The CN2 is a 25 pins female D connector that can be configurated with two different RS 232 standard
pin outs. The jumpers J10, J11, J12, J13 selects a DTE (Data Terminal Equipment) or a DCE (Data
Communication Equipment) interface as below described:

J10, J11, J12, J13 connected in 1-2 position -> DCE interface
J10, J11, J12, J13 connected in 2-3 position -> DTE interface

Thanks to this standard interfaces, the GPC® 11 can be directly connected to any RS 232 serial
devices (terminal, modem, personal computes, etc.) by using low cost pin to pin communication
cable. For further information please refer to "3 PINS JUMPERS" and "CN2 - RS 232 SERIAL
COMMUNICATION CONNECTOR" paragraphs.
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FIGURE 26: COMPONENTS MAP
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OPERATING MODE SELECTION

The GPC® 11 is provided of three jumpers that define the operating mode of some on board
components. In details these modes can be selected for the 68HC11A1 CPU and 68HC24 PRU, as
described in the following table:

FIGURE 27: OPERATING  MODE TABLE

When the single chip mode is selected, after a reset or power on the card executes the BUFFALO
monitor debugger program, saved on 68HC11A1 inside ROM. It is sufficient to connect a personal
computer to RS 232 serial line and use a communication program (i.e. GET11 available on web) at
9600 Baud.
For further information please refer to specific documentation of the manufacturing company.

DEVICE MODE J2 J3 J4

68HC11A1 Special bootstrap - Connected Connected

Special test - Connected Not connected

Single chip - Not connected Connected

Expanded multiplexed - Not connected Not connected

68HC24 Special test Connected - -

Normal Not connected - -
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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 '11 family, can be used.

KERNEL : complete development tools for real time, control and data acquisition system. The
software tools is saved on EPROM, while the developed application program can be either in RAM
(debug phase) or EPROM (final installation). It works with an external communication program,
executed on standard personal computer, connected through RS 232 serial line. The software tools
is provided of standard function library.

BUFFALO : monitor debugger program ables to work in all the 68HC11 opearting modes and it can
load and debug each code written for this microprocessor microprocessor family. It is provided of
the standard commands available on hardware in circuit emulator and requires only an external P.C.
connected through a serial line. BUFFALO is supplied on EPROM and floppy disk.

ROM BUFFALO : it has the same features of BUFFALO but it is available only on 68HC11A1
microprocessor, in fact it is saved on its internal ROM. For further information please read
"OPERATING MODE SELECTION" paragraph.

CONTROL PASCAL : it is a cross compiler that uses a subset of PASCAL instructions, capables
to generate code for GPC® 11. It is a powerful software tool that includes editor, PASCAL compiler
and assembler executed on standard personal computer. The obtained code can be executed directly
on the card thanks to a proper interactive program, saved on EPROM, that includes a run time module
too.

C I.A.S.: it is a C cross compiler, capables to generate code for GPC® 11. It is a powerful software
tool that includes editor,translator, C compiler and assembler executed on standard personal
computer. The obtained code can be executed directly on the card thanks to a proper interactive
program, saved on EPROM, that includes a run time module too. Inside the software tools there are
a complete list of library functions that manage the card resource.

BASIC 11: complete development tools for MCS BASIC (interpreted BASIC language for
industrial application). It needs a personal computer for console and program saving operations,
while the debug, test and program operations are performed on the card. Special instructions which
manage the on board peripheral devices have been added.

ICC 11: cross compiler for C source program. It is a powerful software tool that includes editor, C
compiler, assembler, linker, library, simulator and remote symbolic debugger (when coupled with
NOICE11), included in an easy to use integrated development environment for Windows.  Library
source are included and floating point is supported.

NO ICE 11: It is a personal computer hosted debugger consists of a target specific DOS program,
NOICExxx.EXE, and a target resident monitor program. The two programs comunicate via RS 232.
NOICE includes: source level debug; a disassembler; a file viewer; memory display and editing; a
virtually unlimited number of breakpoints; hardware free single step; definition of symbols; the
ability to record and play back files of commands; on line help.
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HI TECH C 11: cross compiler for C source program. It is a powerful software tool that includes
editor, C compiler, assembler, optimizer, linker, library, project manager, and remote symbolic
debugger, in one easy to use integrated development environment for DOS. Library source are
included and floating point is supported.

DDS MICRO C 11: low cost ross compiler for C source program. It is a powerful software tool that
includes editor, C compiler, assembler, optimizer, linker, library, and remote debugger, in one easy
to use integrated development environment. There are also included the library sources and many
utilities programs; floating point is not supported.

GET 11: it is a complete program with editor, communication driver and mass memory management
for all '11 family cards. This program developed by grifo ® allows to operate in the best conditions
when BASIC 11, BUFFALO, ROM BUFFALO software tools are used.

All the described software tools can be supplied either on EPROM that must be mounted on
GPC® 11, or a list of programs directly executable on personal computer and the technical
documentation. For further information on this software packages please refer to proper software
manual or visit grifo ® web site, where some demo version are available.
Any software tools requires a suited memory configuration as described in the "MEMORY MAPS"
paragraph.
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ADDRESSES AND MAPSADDRESSES AND MAPS

INTRODUCTION

In this chapter are reported all information about card use, related to hardware and software. For
example, the registers addresses and the memory allocation are described below.

ON BOARD RESOURCES ALLOCATION

The card devices addresses are managed by a specific control logic, realized with CMOS gates. This
control logic allocates memory and peripheral devices in a comfortable mode for the user. The
microprocessor addresses 64K bytes of memory and the control logic maps the on board memory and
peripheral devices, inside these address space. Control logic sets size, type and addresses of memory
devices through jumpers J2÷J4 and J16÷J20; at the same time it allocates a fixed address for on board
resorce management and it avoids any conflict with the other CPU internal peripheral devices.
Summarizing the control logic allocates:

- up to 32K bytes of EPROM on IC 18;
- up to 32K bytes of RAM, EEPROM on IC 19;
- 8K bytes of RAM on IC 20;
- 2K bytes of RAM (with optional RTC) on IC 21;
- external watch dog;

The addresses of all these devices are described in the following paragraphs and can't be set with
different value.

MEMORY MAPS

Actually on GPC® 11 are available many different memory maps, as previously described in the
jumpers table figures.
About the most frequently used and most usefull memory configurations, the following paragraphes
contain: a graphic description, the J18, J19, J20 jumpers setting, the used software tools, some notes
and the addresses used for on board resources. The not described jumpers don't care the memory
maps; only the J16 and J17 select memories size and type, as described on figure 25.
It is a good practise to allocate the microprocessor internal resources (registers, RAM, EEPROM,
etc.) in the not used areas; please remember that this relocation is allowed only during the first 64
clock cycles, after a reset or power on.
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MAP 1

FIGURE 28: MEMORY  MAP 1
Used by software tools as: NO ICE11, BUFFALO.
None of the internal microprocessor devices (registers, RAM, EEPROM) must be relocated.
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MAP 2

FIGURE 29: MEMORY MAP 2
Used by software tools as: NO ICE11, BUFFALO, BASIC 11.
The internal microprocessor EEPROM must be relocated on the free areas.
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MAP 3

FIGURE 30: MEMORY  MAP 3
Used by software tools as: CONTROL PASCAL, HI TECH C 11, ICC 11, DDS MICRO C 11.
All the internal microprocessor devices (registers, RAM, EEPROM) are overlapped.
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PERIPHERAL DEVICES SOFTWARE DESCRIPTIONPERIPHERAL DEVICES SOFTWARE DESCRIPTION

In the previous paragraphes are described the on board devices addresses, while in this one there is
a specific description of registers meaning and function. For the microprocessor internal devices, for
the MC68HC24 port replacement unit, not described in this chapter, or for any detailed information,
please refer to manufacturing company documentation.

EXTERNAL WATCH DOG

Retrigger operation of GPC® 11 external watch dog circuit is performed with a simple read operation
at the address of RWD register (07FFH). This register shares the same address of other on board
peripherals, but no conflict are generated in fact retrigger operation is an input operation and the read
data has no meaning.
To avoid external watch dog activation it is necessary to retrigger its circuit at regular time periods
and the duration of these periods must be smaller than intervention time. If retrigger doesn't happen
as before described and J21 is connected in position 1-2, when intervention time is elapsed, the card
is reset. The default intervention time is about 800 msec.

BACKED RAM + RTC

This peripheral device is addressed in a 2K or 8K Bytes contiguous area; each bytes inside this area
can be either read or write through standard memory operation at the addresses described in the
previous chapter.
When the used module is a backed RAM device provided of real time clock, eight internal registers
must be used to set and acquire time and data. These registers always are the last eight addresses of
the device size, as described in the following table:

FIGURE 31: RAM+RTC REGISTERS ADDRESSES TABLE

REGISTER ADDRESS

CNT <LAST ADDRESS> - 7

SEC <LAST ADDRESS> - 6

MIN <LAST ADDRESS> - 5

HOU <LAST ADDRESS> - 4

WEE <LAST ADDRESS> - 3

DAY <LAST ADDRESS> - 2

MON <LAST ADDRESS> - 1

YEA <LAST ADDRESS> - 0
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With these registers the backed RTC can be read (acquisition of actual time and date), wrote
(programmation of new time and date), started, stopped, etc. by using simple and fast memory
operations.

<reg.> = D7   D6   D5   D4   D3   D2   D1   D0
YEA = Y7  Y6    Y5   Y4   Y3   Y2   Y1   Y0
where: Y7÷Y0 = BCD year value (00-99)

<reg.> = D7   D6   D5   D4   D3   D2   D1   D0
MON =  0      0      0    M4  M3  M2  M1  M0
where: M4÷M0 = BCD month value (01-12)

<reg.> = D7   D6   D5   D4   D3   D2   D1   D0
DAY =  0      0    D5    D4   D3  D2    D1  D0
where: D5÷D0 = BCD day of the month value (01-31)

<reg.> = D7   D6   D5   D4   D3   D2   D1   D0
WEE =  0    FT     0      0      0   W2   W1 W0
where: W2 W1 W0 = Day of the week value:

  0    0     1 = Sunday
  0    1     0 = Monday
  0    1     1 = Tuesday
  1    0     0 = Wednesday
  1    0     1 = Thursday
  1    1     0 = Friday
  1    1     1 = Saturday
FT = Counter frequency test

<reg.> = D7   D6   D5   D4   D3   D2   D1   D0
HOU = KS    0    H5   H4   H3   H2  H1   H0
where: KS = RTC counter start

H5÷H0 = BCD hour value (00-23)

<reg.> = D7   D6   D5   D4   D3   D2   D1   D0
MIN =  0    M6   M5  M4  M3  M2  M1  M0
where: M6÷M0 = BCD minutes value (00-59)

<reg.> = D7   D6   D5   D4   D3   D2   D1   D0
SEC = ST   S6    S5   S4    S3    S2   S1    S0
where: S6÷S0 = BCD seconds value (00-59)

ST = RTC counter stop

<reg.> = D7   D6   D5   D4   D3   D2   D1   D0
CNT = W     R     S    C4   C3   C2   C1   C0
where: W = Write operation selection

R = Read operation selection
S = Sign bit of compensation combination
C4÷C0 = Compensation combination
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The right initialization procedure for real time clock, must execute the following steps:
1) Set W bit to 1
2) Reset ST bit to 0
3) Set KS bit to 1
4) Reset W bit to 0
5) Wait 2 second
6) Set W bit to 1
7) Reset KS bit to 0
8) Set the required new data and hour
9) Reset W bit to 0

For further information about RTC use, please refer to manufacturing company documentation.

FIGURE 32: CARD PHOTO
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EXTERNAL CARDSEXTERNAL CARDS

GPC® 11 can be connected to a wide range of grifo ® cards and to many system of other companies.
Hereunder these cards are listed, for further information please call grifo ®  or visit web sites.

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.

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.
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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.

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; High level languages GDOS supported.

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 with 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 16 - QTP 16P
Quick Terminal Panel 16 keys with 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 messages;
buzzer manageable by software; 4 readable auxiliary opto in lines; power supply 5 Vdc. The QTP
16P is low cost no intelligent (passive) version. It is directly driven from 16 TTL I/O lines.

QTP G26
Quick Terminal Panel - LCD Graphic, 26 keys

Intelligent user panel equipped with graphic LCD display 240x128 pixel, CFC 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 re-naming keys, LEDs and panel name by inserting label with new name into the proper
slot; 26 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.

CBT 420
Current Block Transmitter 4÷20mA

Interface between 4 input lines 0÷5, 0÷10 Vdc and 4 current output channels 4÷20 mA; signals on
screw terminal; 14 bit resolution; quick connection for DIN C type and Ω rails.

IAC 01
Interface Adapter Centronics

Interface between ABACO ® standard I/O 20 pins connector and D 25 pins connector with Centronics
standard pin out.
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DEB 01
Didactis Experimental Board

Supporting card for 16 TTL I/O lines use. It includes: 16 keys, 16 LEDs, 4 digits, 16 keys matrix
keyboard, Centronics printer interface, LCD display and fluorescent display interface, GPC® 68
I/O connector, field connection with screw terminal.

IPC 52
Intelligent Peripheral Controller, 24 analogic input

This intelligent peripheral card acquires 24 indipendent analogic input lines: 8 PT 100 or PT 1000
sensors, 8 J,K,S,T termocouples, 8 analog input ±2Vdc or 4÷20mA; 16 bits + sign A/D section; 0.1
°C resolution; 32K RAM for local data logging; buzzer; 16 TTL I/O lines; 5 or 8 conversion per
second; facility of networking up to 127 IPC 52 cards using serial line. BUS interfacing or through
RS 232, RS 422, RS 485 or current loop line. Only 5Vdc power supply.

UAR 24
Universal Analog Regulator, 2 D/A, 4 Relays

This intelligent peripheral card for temperature PID controls, acquires 2 PT 100 sensors and 2 J,K,S,T
termocouples; 16 bits + sign A/D section; 0.1 °C resolution; 32K RAM for local data logging;  4
conversion per second; buzzer; 4 3A relays; 2 12 bits D/A lines, 0÷10Vdc; facility of networking up
to 127 UAR 24 cards using serial line. BUS interfacing or through RS 232, RS 422, RS 485 or current
loop line. Only 5Vdc power supply.

SBP 01 - xx
Switch BLOCK Power version xx

Switching power suppliers able to generate voltage from -12 to +40 Vdc and current up to 4 A. Input
from 12 to 26 Vac; battery backed; power good; status LEDs; comfortable screw terminal connector;
quick mounting on DIN 46277-1 and 3 rails.
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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® 11.

Data book MAXIM: New Releases Data Book - Volume 4

Data book MOTOROLA: M68HC11 HCMOS Single-chip Microcomputer
Data sheets MOTOROLA: MC68HC24 Port Replacement Unit (PRU)

Data book NEC: Memory Products

Data book TEXAS INSTRUMENTS: The TTL Data Book - SN54/74 Families
Data book TEXAS INSTRUMENTS: Linear Circuit Data Book - Volume 1 and 3
Data book TEXAS INSTRUMENTS: RS-422 and RS-485 Interface Circuits

Data book HEWLETT PACKARD Optoelectronics Designer's Catalog

Data book SGS-THOMSON: Non Volatile Memories

Data book NATIONAL SEMICONDUCTOR:Linear Data Book - Volume 1

For further information and upgrades please refer to specific internet web pages of the manufacturing
companies.
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APPENDIX A: JUMPERS AND DRIVERS LOCATIONAPPENDIX A: JUMPERS AND DRIVERS LOCATION

FIGURE A-1: MEMORY  JUMPERS LOCATION
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FIGURE A-2: SERIAL  COMMUNICATION  JUMPERS LOCATION
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       RS 232     RS 422

       RS 485        current loop

FIGURE A-3: SERIAL  COMMUNICATION  DRIVERS LOCATION
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APPENDIX B: ON BOARD DEVICE DESCRIPTIONAPPENDIX B: ON BOARD DEVICE DESCRIPTION

In the following pages are reported the most important technical features of 68HC11A8 microprocessor.
This one differs from 68HC11A1, used on GPC® 11 card, only for the absence of 8K Bytes of internal
ROM that are replaced by an internal ROM where ROM BUFFALO monitor debugger program is
burned.
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 b
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 b
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 t
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 o
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m
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 r
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l m
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p
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 c
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 c
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 m
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 d

oc
um

en
t.

T
he

 IN
IT

 r
eg

is
te

r 
is

 a
 s

pe
ci

al
-p

ur
po

se
 8

-b
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 b
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 c
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 c
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 b
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 c
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 d
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l r
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 b
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 f
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 c
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 m
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 b
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 d
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 d
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 b
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t p
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R
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T
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R
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 r
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 c
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 c
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 p
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 c
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 c
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l r
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 p
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l c
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 p
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 c
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 d
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l c
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 d
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 c
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 l
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at
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 b
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 d
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 b
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R
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R
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 C
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 c
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 b
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 b
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 b
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 r
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 b
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 b
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R
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 c
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 f
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 c
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 d
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 C
O

N
F

IG
 r

eg
is

te
r 

is
 z

er
o.

 T
he

 E
E

O
N

 b
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 c
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ra
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R
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 b
yt

e 
is

 $
F

F
. P

ro
gr

am
m

in
g 

ch
an

ge
s 

on
es

 to
 z

er
os

. I
f

an
y 

bi
t i

n 
a 

lo
ca

tio
n 

ne
ed

s 
to

 b
e 

ch
an

ge
d 

fr
om

 a
 z

er
o 

to
 a

 o
ne

, t
he

 b
yt

e 
m

us
t b
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ra
m

m
ed

 to
 z

er
o,

 it
 is

 a
cc

ep
ta

bl
e 

to
 p

ro
gr

am
 th

e
ne

w
 d
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 p
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 r
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 p
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 c
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 c
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 c

lo
ck

 s
ou

rc
e 

fo
r 

th
e 

ch
ar

ge
 p

um
p 

sh
ou

ld
 b

e
sw

itc
he

d 
fr

om
 th

e 
sy

st
em

 c
lo

ck
 to

 a
n 

on
-c

hi
p 

R
-C

 o
sc

ill
at

or
 c

lo
ck

. T
hi

s 
is

 d
on

e 
by

 s
et

-
tin

g 
th

e 
C

S
E

L 
bi

t 
in

 t
he

 O
P

T
IO

N
 r

eg
is

te
r.

 A
 1

0 
m

ill
is

ec
on

d 
pe

rio
d 

sh
ou

ld
 b

e 
al

lo
w

ed
af

te
r s

et
tin

g 
th

e 
C

S
E

L 
bi

t t
o 

al
lo

w
 th

e 
ch

ar
ge

 p
um

p 
to

 s
ta

bi
liz

e.
 N

ot
e 

th
at

 th
e 

C
S

E
L 

bi
t

al
so

 c
on

tr
ol

s 
a 

cl
oc

k 
to

 th
e 

an
al

og
-t

o-
di

gi
ta

l c
on

ve
rt

er
 s

ub
sy

st
em

.

3.
5.

1 
E

E
P

R
O

M
 P

ro
g

ra
m

m
in

g
 C

o
n

tr
o

l R
eg

is
te

r 
(P

P
R

O
G

)

T
hi

s 
8-

bi
t 

re
gi

st
er

 i
s 

us
ed

 t
o 

co
nt

ro
l 

pr
og

ra
m

m
in

g 
an

d 
er

as
ur

e 
of

 t
he

 5
12

-b
yt

e 
E

E
-

P
R

O
M

. R
es

et
 c

le
ar

s 
th

is
 r

eg
is

te
r 

so
 th

e 
E

E
P

R
O

M
 is

 c
on

fig
ur

ed
 fo

r 
no

rm
al

 r
ea

ds
.

O
D

D
 —

 P
ro

gr
am

 O
dd

 R
ow

s 
(T

E
S

T
)

E
V

E
N

 —
 P

ro
gr

am
 E

ve
n 

R
ow

s 
(T

E
S

T
)

B
it 

5 
—

 N
ot

 im
pl

em
en

te
d.

T
hi

s 
bi

t a
lw

ay
s 

re
ad

s 
ze

ro
.

B
Y

T
E

 —
 B

yt
e 

E
ra

se
 S

el
ec

t 
T

hi
s 

bi
t o

ve
rr

id
es

 th
e 

R
O

W
 b

it.
 

0 
=

 R
ow

 o
r 

B
ul

k 
E

ra
se

 
1 

=
 E

ra
se

 O
nl

y 
O

ne
 B

yt
e 

R
O

W
 —

 R
ow

 E
ra

se
 S

el
ec

t 
If 

th
e 

B
Y

T
E

 b
it 

is
 1

, R
O

W
 h

as
 n

o 
m

ea
ni

ng
.

0 
=

 B
ul

k 
E

ra
se

 
1 

=
 R

ow
 E

ra
se

 

E
R

A
S

E
 —

 E
ra

se
 M

od
e 

S
el

ec
t 

0 
=

 N
or

m
al

 R
ea

d 
or

 P
ro

gr
am

 
1 

=
 E

ra
se

 M
od

e 

7
6

5
4

3
2

1
 0

$1
03

B
O

D
D

E
V

E
N

0
B

Y
T

E
R

O
W

E
R

A
S

E
E

E
LA

T
E

E
P

G
M

P
P

R
O

G

R
E

S
E

T
0

0
0

0
0

0
0

0



ITALIAN TECHNOLOGY                                              grifo ®

  GPC® 11            Rel. 5.00 Page B-7

M
C

68
H

C
11

A
8

O
N

-C
H

IP
 M

E
M

O
R

Y
M

O
T

O
R

O
LA

T
E

C
H

N
IC

A
L 

D
A

T
A

3-
7

3

E
E

LA
T

 —
 E

E
P

R
O

M
 L

at
ch

 C
on

tr
ol

 
0 

=
 E

E
P

R
O

M
 A

dd
re

ss
 a

nd
 D

at
a 

C
on

fig
ur

ed
 fo

r 
R

ea
d 

M
od

e 
1 

=
 E

E
P

R
O

M
 A

dd
re

ss
 a

nd
 D

at
a 

C
on

fig
ur

ed
 fo

r 
P

ro
gr

am
m

in
g/

E
ra

si
ng

 

E
E

P
G

M
 —

 E
E

P
R

O
M

 P
ro

gr
am

m
in

g 
V

ol
ta

ge
 E

na
bl

e 
0 

=
 P

ro
gr

am
m

in
g 

V
ol

ta
ge

 S
w

itc
he

d 
O

ff 
1 

=
 P

ro
gr

am
m

in
g 

V
ol

ta
ge

 T
ur

ne
d 

O
n

If 
an

 a
tte

m
pt

 is
 m

ad
e 

to
 s

et
 b

ot
h 

th
e 

E
E

LA
T

 a
nd

 E
E

P
G

M
 b

its
 in

 th
e 

sa
m

e 
w

rit
e 

cy
cl

e,
ne

ith
er

 w
ill

 b
e 

se
t. 

If 
a 

w
rit

e 
to

 a
n 

E
E

P
R

O
M

 a
dd

re
ss

 is
 p

er
fo

rm
ed

 w
hi

le
 t

he
 E

E
P

G
M

bi
t 

is
 s

et
, 

th
e 

w
rit

e 
is

 ig
no

re
d 

an
d 

th
e 

pr
og

ra
m

m
in

g 
op

er
at

io
n 

cu
rr

en
tly

 in
 p

ro
gr

es
s 

is
no

t 
di

st
ur

be
d.

 T
he

se
 t

w
o 

sa
fe

gu
ar

ds
 w

er
e 

in
cl

ud
ed

 t
o 

pr
ev

en
t 

ac
ci

de
nt

al
 E

E
P

R
O

M
ch

an
ge

s 
in

 c
as

es
 o

f p
ro

gr
am

 ru
na

w
ay

. M
as

k 
se

ts
 A

38
P

, A
49

N
, a

nd
 d

at
e 

co
de

s 
be

fo
re

86
xx

 d
id

 n
ot

 h
av

e 
th

es
e 

sa
fe

gu
ar

ds
.

3.
5.

2 
P

ro
g

ra
m

m
in

g
/E

ra
si

n
g

 In
te

rn
al

 E
E

P
R

O
M

T
he

 E
E

P
R

O
M

 p
ro

gr
am

m
in

g 
an

d 
er

as
ur

e 
pr

oc
es

s 
is

 c
on

tr
ol

le
d 

by
 t

he
 P

P
R

O
G

 r
eg

is
-

te
r.

 T
he

 f
ol

lo
w

in
g 

pa
ra

gr
ap

hs
 d

es
cr

ib
e 

th
e 

va
rio

us
 o

pe
ra

tio
ns

 p
er

fo
rm

ed
 o

n 
th

e 
E

E
-

P
R

O
M

 a
nd

 i
nc

lu
de

 e
xa

m
pl

e 
pr

og
ra

m
 s

eg
m

en
ts

 t
o 

de
m

on
st

ra
te

 p
ro

gr
am

m
in

g 
an

d
er

as
e 

op
er

at
io

ns
.

T
he

se
 p

ro
gr

am
 s

eg
m

en
ts

 a
re

 in
te

nd
ed

 t
o 

be
 s

im
pl

e 
st

ra
ig

ht
fo

rw
ar

d 
ex

am
pl

es
 o

f 
th

e
se

qu
en

ce
s 

ne
ed

ed
 fo

r 
ba

si
c 

pr
og

ra
m

 a
nd

 e
ra

se
 o

pe
ra

tio
ns

. T
he

re
 a

re
 n

o 
sp

ec
ia

l r
e-

st
ric

tio
ns

 o
n 

th
e 

ad
dr

es
s 

m
od

es
 u

se
d 

an
d 

bi
t m

an
ip

ul
at

io
n 

in
st

ru
ct

io
ns

 m
ay

 b
e 

us
ed

.
O

th
er

 M
C

U
 o

pe
ra

tio
ns

 c
an

 c
on

tin
ue

 t
o 

be
 p

er
fo

rm
ed

 d
ur

in
g 

E
E

P
R

O
M

 p
ro

gr
am

m
in

g
an

d 
er

as
ur

e 
pr

ov
id

ed
 t

he
se

 o
pe

ra
tio

ns
 d

o 
no

t 
in

cl
ud

e 
re

ad
s 

of
 d

at
a 

fr
om

 E
E

P
R

O
M

(t
he

 E
E

P
R

O
M

 is
 d

is
co

nn
ec

te
d 

fr
om

 th
e 

re
ad

 d
at

a 
bu

s 
du

rin
g 

E
E

P
R

O
M

 p
ro

gr
am

 a
nd

er
as

e 
op

er
at

io
ns

).
 T

he
 s

ub
ro

ut
in

e 
D

LY
10

 u
se

d 
in

 t
he

se
 p

ro
gr

am
 s

eg
m

en
ts

 i
s 

no
t

sh
ow

n 
bu

t c
an

 b
e 

an
y 

se
t o

f i
ns

tr
uc

tio
ns

 w
hi

ch
 ta

ke
s 

te
n 

m
ill

is
ec

on
ds

.

3.
5.

2.
1 

R
ea

d

F
or

 th
e 

re
ad

 o
pe

ra
tio

n 
th

e 
E

E
LA

T
 b

it 
in

 th
e 

P
P

R
O

G
 r

eg
is

te
r 

m
us

t b
e 

cl
ea

r.
 W

he
n 

th
is

bi
t i

s 
cl

ea
re

d,
 th

e 
re

m
ai

ni
ng

 b
its

 in
 th

e 
P

P
R

O
G

 re
gi

st
er

 h
av

e 
no

 m
ea

ni
ng

 o
r e

ffe
ct

, a
nd

th
e 

E
E

P
R

O
M

 m
ay

 b
e 

re
ad

 a
s 

if 
it 

w
er

e 
a 

no
rm

al
 R

O
M

.

3.
5.

2.
2 

P
ro

g
ra

m
m

in
g

D
ur

in
g 

E
E

P
R

O
M

 p
ro

gr
am

m
in

g,
 t

he
 R

O
W

 a
nd

 B
Y

T
E

 b
its

 a
re

 n
ot

 u
se

d.
 I

f 
th

e 
E

 c
lo

ck
fr

eq
ue

nc
y 

is
 1

 M
H

z 
or

 le
ss

, t
he

 C
S

E
L 

bi
t i

n 
th

e 
O

P
T

IO
N

 r
eg

is
te

r 
m

us
t b

e 
se

t. 
R

ec
al

l
th

at
 in

 th
is

 E
E

P
R

O
M

, z
er

os
 m

us
t b

e 
er

as
ed

 b
y 

a 
se

pa
ra

te
 e

ra
se

 o
pe

ra
tio

n 
be

fo
re

 p
ro

-
gr

am
m

in
g.

 T
he

 f
ol

lo
w

in
g 

pr
og

ra
m

 s
eg

m
en

t 
de

m
on

st
ra

te
s 

ho
w

 t
o 

pr
og

ra
m

 a
n 

E
E

-
P

R
O

M
 b

yt
e.

 M
O

T
O

R
O

LA
O

N
-C

H
IP

 M
E

M
O

R
Y

M
C

68
H

C
11

A
8

3-
8

T
E

C
H

N
IC

A
L 

D
A

T
A

3
3.

5.
2.

3 
B

u
lk

 E
ra

se

T
he

 f
ol

lo
w

in
g 

pr
og

ra
m

 s
eg

m
en

t 
de

m
on

st
ra

te
s 

ho
w

 t
o 

bu
lk

 e
ra

se
 t

he
 5

12
-b

yt
e 

E
E

-
P

R
O

M
. T

he
 C

O
N

F
IG

 r
eg

is
te

r 
is

 n
ot

 a
ffe

ct
ed

 in
 th

is
 e

xa
m

pl
e.

3.
5.

2.
4 

R
o

w
 E

ra
se

T
he

 f
ol

lo
w

in
g 

pr
og

ra
m

 s
eg

m
en

t 
de

m
on

st
ra

te
s 

th
e 

ro
w

 e
ra

se
 f

un
ct

io
n.

 A
 ‘r

ow
’ i

s 
si

x-
te

en
 b

yt
es

 (
$B

60
0-

$B
60

F
, $

B
61

0-
$B

61
F

...
 $

B
7F

0-
$B

7F
F

).
 T

hi
s 

ty
pe

 o
f e

ra
se

 o
pe

ra
-

tio
n 

sa
ve

s 
tim

e 
co

m
pa

re
d 

to
 b

yt
e 

er
as

e 
w

he
n 

la
rg

e 
se

ct
io

ns
 o

f 
E

E
P

R
O

M
 a

re
 t

o 
be

er
as

ed
.

*
 
O
n
 
e
n
t
r
y
,
 
A
 
=
 
d
a
t
a
 
t
o
 
b
e
 
p
r
o
g
r
a
m
m
e
d
 
a
n
d
 
X
 
=
 
E
E
P
R
O
M
 
a
d
d
r
e
s
s

• • •

P
R
O
G

L
D
A
B

#
$
0
2

S
T
A
B

$
1
0
3
B

S
e
t
 
E
E
L
A
T
 
B
i
t
 
(
E
E
P
G
M
 
=
 
0
)

S
T
A
A

0
,
X

S
t
o
r
e
 
D
a
t
a
 
t
o
 
E
E
P
R
O
M
 
A
d
d
r
e
s
s

L
D
A
B

#
$
0
3

S
T
A
B

$
1
0
3
B

S
e
t
 
E
E
P
G
M
 
B
i
t
 
(
E
E
L
A
T
 
=
 
1
)

J
S
R

D
L
Y
1
0

D
e
l
a
y
 
1
0
 
m
s

C
L
R

$
1
0
3
B

T
u
r
n
 
O
f
f
 
H
i
g
h
 
V
o
l
t
a
g
e
 
a
n
d
 
S
e
t
 
t
o
 
R
E
A
D
 

M
o
d
e

• • • • • •

B
U
L
K
E

L
D
A
B

#
$
0
6

S
T
A
B

$
1
0
3
B

S
e
t
 
t
o
 
B
u
l
k
 
E
r
a
s
e
 
M
o
d
e

S
T
A
B

$
B
6
0
0

W
r
i
t
e
 
a
n
y
 
D
a
t
a
 
t
o
 
a
n
y
 
E
E
P
R
O
M
 
A
d
d
r
e
s
s

L
D
A
B

#
$
0
7

S
T
A
B

$
1
0
3
B

T
u
r
n
 
O
n
 
P
r
o
g
r
a
m
m
i
n
g
 
V
o
l
t
a
g
e

J
S
R

D
L
Y
1
0

D
e
l
a
y
 
1
0
 
m
s

C
L
R

$
1
0
3
B

T
u
r
n
 
O
f
f
 
H
i
g
h
 
V
o
l
t
a
g
e
 
a
n
d
 
S
e
t
 
t
o
 
R
E
A
D
 

M
o
d
e

• • •



grifo ®                                            ITALIAN TECHNOLOGY

Page B-8   GPC® 11             Rel. 5.00

M
C

68
H

C
11

A
8

O
N

-C
H

IP
 M

E
M

O
R

Y
M

O
T

O
R

O
LA

T
E

C
H

N
IC

A
L 

D
A

T
A

3-
9

3
3.

5.
2.

5 
B

yt
e 

E
ra

se

T
he

 fo
llo

w
in

g 
pr

og
ra

m
 s

eg
m

en
t s

ho
w

s 
th

e 
by

te
 e

ra
se

 fu
nc

tio
n.

3.
5.

3 
S

ys
te

m
 C

o
n

fi
g

u
ra

ti
o

n
 R

eg
is

te
r 

(C
O

N
F

IG
)

T
he

 M
C

68
H

C
11

A
8 

ca
n 

be
 c

on
fig

ur
ed

 to
 s

pe
ci

fic
 s

ys
te

m
 re

qu
ire

m
en

ts
 th

ro
ug

h 
th

e 
us

e
of

 h
ar

dw
ire

d 
op

tio
ns

 s
uc

h 
as

 th
e 

m
od

e 
se

le
ct

 p
in

s,
 s

em
i-p

er
m

an
en

t E
E

P
R

O
M

 c
on

tr
ol

bi
t 

sp
ec

ifi
ca

tio
ns

 (
C

O
N

F
IG

 r
eg

is
te

r)
, 

or
 b

y 
us

e 
of

 c
on

tr
ol

 r
eg

is
te

rs
. 

T
he

 c
on

fig
ur

at
io

n
co

nt
ro

l r
eg

is
te

r (
C

O
N

F
IG

) i
s 

im
pl

em
en

te
d 

in
 E

E
P

R
O

M
 c

el
ls

 a
nd

 c
on

tr
ol

s 
th

e 
pr

es
en

ce

*
O
n
 
e
n
t
r
y
 
X
 
=
 
a
n
y
 
a
d
d
r
e
s
s
 
i
n
 
t
h
e
 
r
o
w
 
t
o
 
b
e
 
e
r
a
s
e
d

• • •

R
O
W
E

L
D
A
B

#
$
0
E

S
T
A
B

$
1
0
3
B

S
e
t
 
t
o
 
R
o
w
 
E
r
a
s
e
 
M
o
d
e

S
T
A
B

0
,
X

W
r
i
t
e
 
a
n
y
 
D
a
t
a
 
t
o
 
a
n
y
 
A
d
d
r
e
s
s
 
i
n
 
R
o
w

L
D
A
B

#
$
0
F

S
T
A
B

$
1
0
3
B

T
u
r
n
 
o
n
 
H
i
g
h
 
V
o
l
t
a
g
e

J
S
R

D
L
Y
1
0

D
e
l
a
y
 
1
0
 
m
s

C
L
R

$
1
0
3
B

T
u
r
n
 
O
f
f
 
H
i
g
h
 
V
o
l
t
a
g
e
 
a
n
d
 
S
e
t
 
t
o
 
R
e
a
d
 

M
o
d
e

• • •

*
O
n
 
e
n
t
r
y
,
 
X
 
=
 
a
d
d
r
e
s
s
 
o
f
 
b
y
t
e
 
t
o
 
b
e
 
e
r
a
s
e
d

• • •

B
Y
T
E
E

L
D
A
B

#
$
1
6

S
T
A
B

$
1
0
3
B

S
e
t
 
t
o
 
B
y
t
e
 
E
r
a
s
e
 
M
o
d
e

S
T
A
B

0
,
X

W
r
i
t
e
 
a
n
y
 
D
a
t
a
 
t
o
 
t
h
e
 
A
d
d
r
e
s
s
 
t
o
 
E
r
a
s
e

L
D
A
B

#
$
1
7

S
T
A
B

$
1
0
3
B

T
u
r
n
 
o
n
 
H
i
g
h
 
V
o
l
t
a
g
e

J
S
R

D
L
Y
1
0

D
e
l
a
y
 
1
0
 
m
s

C
L
R

$
1
0
3
B

T
u
r
n
 
o
f
f
 
H
i
g
h
 
V
o
l
t
a
g
e
 
a
n
d
 
S
e
t
 
t
o
 
R
e
a
d
 

M
o
d
e

• • •

 M
O

T
O

R
O

LA
O

N
-C

H
IP

 M
E

M
O

R
Y

M
C

68
H

C
11

A
8

3-
10

T
E

C
H

N
IC

A
L 

D
A

T
A

3

of
 R

O
M

 a
nd

 E
E

P
R

O
M

 in
 t

he
 m

em
or

y 
m

ap
, 

as
 w

el
l a

s 
en

ab
lin

g 
th

e 
C

O
P

 w
at

ch
do

g
sy

st
em

. A
 s

ec
ur

ity
 fe

at
ur

e 
to

 p
ro

te
ct

 d
at

a 
in

 th
e 

E
E

P
R

O
M

 a
nd

 R
A

M
 is

 a
ls

o 
av

ai
la

bl
e

on
 m

as
k 

pr
og

ra
m

m
ed

 M
C

68
H

C
11

A
8s

. 

B
its

 7
, 6

, 5
, a

nd
 4

 —
 N

ot
 Im

pl
em

en
te

d 
T

he
se

 b
its

 a
re

 a
lw

ay
s 

re
ad

 a
s 

ze
ro

.

N
O

S
E

C
 —

 S
ec

ur
ity

 M
od

e 
D

is
ab

le
 B

it 
T

hi
s 

bi
t i

s 
on

ly
 im

pl
em

en
te

d 
if 

it 
is

 s
pe

ci
fic

al
ly

 r
eq

ue
st

ed
 a

t t
he

 ti
m

e 
m

as
k 

R
O

M
 in

fo
r-

m
at

io
n 

is
 s

ub
m

itt
ed

. W
he

n 
th

is
 b

it 
is

 n
ot

 im
pl

em
en

te
d 

it 
al

w
ay

s 
re

ad
s 

on
e.

 
W

he
n 

R
A

M
 a

nd
 E

E
P

R
O

M
 s

ec
ur

ity
 a

re
 r

eq
ui

re
d,

 th
e 

N
O

S
E

C
 b

it 
ca

n 
be

 p
ro

gr
am

m
ed

to
 z

er
o 

to
 e

na
bl

e 
th

e 
so

ftw
ar

e 
an

ti-
th

ef
t m

ec
ha

ni
sm

. W
he

n 
cl

ea
r,

 th
e 

N
O

S
E

C
 b

it 
pr

e-
ve

nt
s 

th
e 

se
le

ct
io

n 
of

 e
xp

an
de

d 
m

ul
tip

le
xe

d 
op

er
at

in
g 

m
od

es
. 

If 
th

e 
M

C
U

 is
 r

es
et

 in
th

e 
sp

ec
ia

l 
bo

ot
st

ra
p 

op
er

at
in

g 
m

od
e 

w
hi

le
 N

O
S

E
C

 i
s 

ze
ro

, 
E

E
P

R
O

M
, 

R
A

M
, 

an
d

C
O

N
F

IG
 a

re
 e

ra
se

d 
be

fo
re

 th
e 

lo
ad

in
g 

pr
oc

es
s 

co
nt

in
ue

s.
 

0 
=

 E
na

bl
e 

S
ec

ur
ity

 M
od

e 
1 

=
 D

is
ab

le
 S

ec
ur

ity
 M

od
e

N
O

C
O

P
 —

 C
O

P
 S

ys
te

m
 D

is
ab

le
 

0 
=

 C
O

P
 W

at
ch

do
g 

S
ys

te
m

 E
na

bl
ed

 
1 

=
 C

O
P

 W
at

ch
do

g 
S

ys
te

m
 D

is
ab

le
d

R
O

M
O

N
 —

 E
na

bl
e 

O
n-

C
hi

p 
R

O
M

W
he

n 
th

is
 b

it 
is

 c
le

ar
, t

he
 8

K
 R

O
M

 is
 d

is
ab

le
d,

 a
nd

 th
at

 m
em

or
y 

sp
ac

e 
be

co
m

es
 e

x-
te

rn
al

ly
 a

cc
es

se
d 

sp
ac

e.
 In

 th
e 

si
ng

le
-c

hi
p 

op
er

at
in

g 
m

od
e,

 th
e 

in
te

rn
al

 8
K

 R
O

M
 is

 e
n-

ab
le

d 
re

ga
rd

le
ss

 o
f t

he
 s

ta
te

 o
f t

he
 R

O
M

O
N

 b
it.

E
E

O
N

 —
 E

na
bl

e 
O

n-
C

hi
p 

E
E

P
R

O
M

 
W

he
n 

th
is

 b
it 

is
 c

le
ar

, t
he

 5
12

-b
yt

e 
E

E
P

R
O

M
 is

 d
is

ab
le

d,
 a

nd
 th

at
 m

em
or

y 
sp

ac
e 

be
-

co
m

es
 e

xt
er

na
lly

 a
cc

es
se

d 
sp

ac
e.

3.
5.

3.
1 

P
ro

g
ra

m
m

in
g

 a
n

d
 E

ra
su

re
 o

f 
th

e 
C

O
N

F
IG

 R
eg

is
te

r

S
in

ce
 t

he
 C

O
N

F
IG

 r
eg

is
te

r 
is

 i
m

pl
em

en
te

d 
w

ith
 E

E
P

R
O

M
 c

el
ls

, 
sp

ec
ia

l 
pr

ov
is

io
ns

m
us

t b
e 

m
ad

e 
to

 e
ra

se
 a

nd
 p

ro
gr

am
 th

is
 re

gi
st

er
. T

he
 n

or
m

al
 E

E
P

R
O

M
 c

on
tr

ol
 b

its
 in

th
e 

P
P

R
O

G
 r

eg
is

te
r 

ar
e 

us
ed

 fo
r 

th
is

 p
ur

po
se

. P
ro

gr
am

m
in

g 
fo

llo
w

s 
th

e 
sa

m
e 

pr
oc

e-
du

re
 a

s 
pr

og
ra

m
m

in
g 

a 
by

te
 in

 t
he

 5
12

-b
yt

e 
E

E
P

R
O

M
 e

xc
ep

t 
th

e 
C

O
N

F
IG

 r
eg

is
te

r
ad

dr
es

s 
is

 u
se

d.
 E

ra
se

 a
ls

o 
fo

llo
w

s 
th

e 
sa

m
e 

pr
oc

ed
ur

e 
as

 th
at

 u
se

d 
fo

r t
he

 E
E

P
R

O
M

ex
ce

pt
 th

at
 o

nl
y 

bu
lk

 e
ra

se
 c

an
 b

e 
us

ed
 o

n 
th

e 
C

O
N

F
IG

 r
eg

is
te

r.
 W

he
n 

th
e 

C
O

N
F

IG
re

gi
st

er
 is

 e
ra

se
d,

 t
he

 5
12

-b
yt

e 
E

E
P

R
O

M
 a

rr
ay

 is
 a

ls
o 

er
as

ed
. 

B
e 

su
re

 t
o 

ch
ec

k 
th

e
T

ec
hn

ic
al

 S
um

m
ar

y 
fo

r 
th

e 
pa

rt
ic

ul
ar

 M
C

68
H

C
11

 F
am

ily
 m

em
be

r 
yo

u 
ar

e 
us

in
g.

 

 7
6

5
4

3
2

1
 0

$1
03

F
0

0
0

0
N

O
S

E
C

N
O

C
O

P
R

O
M

O
N

E
E

O
N

C
O

N
F

IG

R
E

S
E

T
(s

ee
 3

.5
.3

.2
 O

p
er

at
io

n
 o

f 
th

e 
C

o
n

fi
g

u
ra

ti
o

n
 M

ec
h

an
is

m
)



ITALIAN TECHNOLOGY                                              grifo ®

  GPC® 11            Rel. 5.00 Page B-9

M
C

68
H

C
11

A
8

O
N

-C
H

IP
 M

E
M

O
R

Y
M

O
T

O
R

O
LA

T
E

C
H

N
IC

A
L 

D
A

T
A

3-
11

3

O
n 

m
as

k 
se

t 
B

96
D

 a
nd

 n
ew

er
, 

th
e 

C
O

N
F

IG
 r

eg
is

te
r 

m
ay

 o
nl

y 
be

 p
ro

gr
am

m
ed

 o
r

er
as

ed
 w

hi
le

 th
e 

M
C

U
 is

 o
pe

ra
tin

g 
in

 th
e 

te
st

 m
od

e 
or

 th
e 

bo
ot

st
ra

p 
m

od
e.

 T
hi

s 
in

te
r-

lo
ck

 w
as

 a
dd

ed
 to

 h
el

p 
pr

ev
en

t a
cc

id
en

ta
l c

ha
ng

es
 to

 th
e 

C
O

N
F

IG
 r

eg
is

te
r.

T
he

 fo
llo

w
in

g 
pr

og
ra

m
 s

eg
m

en
t d

em
on

st
ra

te
s 

ho
w

 to
 p

ro
gr

am
 th

e 
C

O
N

F
IG

 r
eg

is
te

r.
T

hi
s 

pr
og

ra
m

 a
ss

um
es

 th
at

 th
e 

C
O

N
F

IG
 r

eg
is

te
r 

w
as

 p
re

vi
ou

sl
y 

er
as

ed
.

T
he

 f
ol

lo
w

in
g 

pr
og

ra
m

 s
eg

m
en

t 
de

m
on

st
ra

te
s 

th
e 

er
as

e 
pr

oc
ed

ur
e 

fo
r 

th
e 

C
O

N
F

IG
re

gi
st

er
.*
O
n
 
e
n
t
r
y
,
 
A
 
=
 
d
a
t
a
 
t
o
 
b
e
 
p
r
o
g
r
a
m
m
e
d
 
o
n
t
o
 
C
O
N
F
I
G

• • •

P
R
O
G
C

L
D
A
B

#
$
0
2

S
T
A
B

$
1
0
3
B

S
e
t
 
E
E
L
A
T
 
B
i
t
 
(
E
E
P
G
M
 
=
 
0
)

S
T
A
A

$
1
0
3
F

S
t
o
r
e
 
D
a
t
a
 
t
o
 
C
O
N
F
I
G
 
A
d
d
r
e
s
s

L
D
A
B

#
$
0
3

S
T
A
B

$
1
0
3
B

T
u
r
n
 
o
n
 
P
r
o
g
r
a
m
m
i
n
g
 
V
o
l
t
a
g
e

J
S
R

D
L
Y
1
0

D
e
l
a
y
 
1
0
 
m
s

C
L
R

$
1
0
3
B

T
u
r
n
 
O
f
f
 
H
i
g
h
 
V
o
l
t
a
g
e
 
a
n
d
 
S
e
t
 
t
o
 
R
E
A
D
 

M
o
d
e

• • • • • •

B
U
L
K
C

L
D
A
B

#
$
0
6

S
T
A
B

$
1
0
3
B

S
e
t
 
B
u
l
k
 
E
r
a
s
e
 
M
o
d
e

S
T
A
B

$
1
0
3
F

W
r
i
t
e
 
a
n
y
 
D
a
t
a
 
t
o
 
C
O
N
F
I
G

L
D
A
B

#
$
0
7

S
T
A
B

$
1
0
3
B

T
u
r
n
 
o
n
 
P
r
o
g
r
a
m
m
i
n
g
 
V
o
l
t
a
g
e

J
S
R

D
L
Y
1
0

D
e
l
a
y
 
1
0
 
m
s

C
L
R

$
1
0
3
B

T
u
r
n
 
O
f
f
 
H
i
g
h
 
V
o
l
t
a
g
e
 
a
n
d
 
S
e
t
 
t
o
 
R
E
A
D
 

M
o
d
e

• • •

 M
O

T
O

R
O

LA
O

N
-C

H
IP

 M
E

M
O

R
Y

M
C

68
H

C
11

A
8

3-
12

T
E

C
H

N
IC

A
L 

D
A

T
A

3

3.
5.

3.
2 

O
p

er
at

io
n

 o
f 

th
e 

C
o

n
fi

g
u

ra
ti

o
n

 M
ec

h
an

is
m

T
he

 C
O

N
F

IG
 r

eg
is

te
r 

co
ns

is
ts

 o
f 

an
 E

E
P

R
O

M
 b

yt
e 

an
d 

st
at

ic
 w

or
ki

ng
 la

tc
he

s.
 T

hi
s

re
gi

st
er

 c
on

tr
ol

s 
th

e 
st

ar
t-

up
 c

on
fig

ur
at

io
n 

of
 th

e 
M

C
U

. T
he

 c
on

te
nt

s 
of

 th
e 

E
E

P
R

O
M

C
O

N
F

IG
 b

yt
e 

ar
e 

tr
an

sf
er

re
d 

in
to

 s
ta

tic
 w

or
ki

ng
 la

tc
he

s 
du

rin
g 

an
y 

re
se

t 
se

qu
en

ce
.

T
he

 o
pe

ra
tio

n 
of

 th
e 

M
C

U
 is

 c
on

tr
ol

le
d 

di
re

ct
ly

 b
y 

th
es

e 
la

tc
he

s 
an

d 
no

t t
he

 a
ct

ua
l E

E
-

P
R

O
M

 b
yt

e.
 C

ha
ng

es
 t

o 
th

e 
E

E
P

R
O

M
 b

yt
e 

do
 n

ot
 a

ffe
ct

 o
pe

ra
tio

n 
of

 t
he

 M
C

U
 u

nt
il

af
te

r 
th

e 
ne

xt
 r

es
et

 s
eq

ue
nc

e.
 W

he
n 

pr
og

ra
m

m
in

g 
th

e 
C

O
N

F
IG

 r
eg

is
te

r,
 t

he
 E

E
-

P
R

O
M

 b
yt

e 
is

 b
ei

ng
 a

cc
es

se
d.

 W
he

n 
th

e 
C

O
N

F
IG

 r
eg

is
te

r 
is

 b
ei

ng
 r

ea
d,

 t
he

 s
ta

tic
la

tc
he

s 
ar

e 
be

in
g 

ac
ce

ss
ed

.

T
o 

ch
an

ge
 th

e 
va

lu
e 

in
 th

e 
C

O
N

F
IG

 r
eg

is
te

r 
pr

oc
ee

d 
as

 fo
llo

w
s:

 

1.
E

ra
se

 th
e 

C
O

N
F

IG
 r

eg
is

te
r.

C
A

U
T

IO
N

 

D
o 

no
t i

ss
ue

 a
 r

es
et

 a
t t

hi
s 

tim
e.

2.
P

ro
gr

am
 th

e 
ne

w
 v

al
ue

 to
 th

e 
C

O
N

F
IG

 r
eg

is
te

r.
3.

Is
su

e 
a 

re
se

t s
o 

th
e 

ne
w

 c
on

fig
ur

at
io

n 
w

ill
 ta

ke
 e

ffe
ct

.



grifo ®                                            ITALIAN TECHNOLOGY

Page B-10   GPC® 11             Rel. 5.00

M
C

68
H

C
11

A
8

P
A

R
A

L
L

E
L

 I/
O

M
O

T
O

R
O

LA

T
E

C
H

N
IC

A
L 

D
A

T
A

4-
1

4

 4
 P

A
R

A
L

L
E

L
 I/

O
T

he
 M

C
68

H
C

11
A

8 
ha

s 
40

 I/
O

 p
in

s 
ar

ra
ng

ed
 a

s 
fiv

e 
8-

bi
t p

or
ts

. A
ll 

of
 th

es
e 

pi
ns

 s
er

ve
m

ul
tip

le
 fu

nc
tio

ns
 d

ep
en

di
ng

 o
n 

th
e 

op
er

at
in

g 
m

od
e 

an
d 

da
ta

 in
 th

e 
co

nt
ro

l r
eg

is
te

rs
.

T
hi

s 
se

ct
io

n 
ex

pl
ai

ns
 th

e 
op

er
at

io
n 

of
 th

es
e 

pi
ns

 o
nl

y 
w

he
n 

th
ey

 a
re

 u
se

d 
fo

r 
pa

ra
lle

l
l/O

.

P
or

ts
 C

 a
nd

 D
 a

re
 u

se
d 

as
 g

en
er

al
 p

ur
po

se
 in

pu
t a

nd
/o

r 
ou

tp
ut

 p
in

s 
un

de
r 

di
re

ct
 c

on
-

tr
ol

 o
f t

he
ir 

re
sp

ec
tiv

e 
da

ta
 d

ire
ct

io
n 

re
gi

st
er

s.
 P

or
ts

 A
, B

, a
nd

 E
, w

ith
 th

e 
ex

ce
pt

io
n 

of
po

rt
 A

 p
in

 7
, a

re
 fi

xe
d 

di
re

ct
io

n 
in

pu
ts

 o
r 

ou
tp

ut
s 

an
d 

th
er

ef
or

e 
do

 n
ot

 h
av

e 
da

ta
 d

ire
c-

tio
n 

re
gi

st
er

s.
 P

or
t 

B
, 

po
rt

 C
, 

th
e 

S
T

R
A

 p
in

, 
an

d 
th

e 
S

T
R

B
 p

in
 a

re
 u

se
d 

fo
r 

st
ro

be
d

an
d/

or
 h

an
ds

ha
ke

 m
od

es
 o

f p
ar

al
le

l l
/O

, a
s 

w
el

l a
s 

ge
ne

ra
l p

ur
po

se
 l/

O
.

4.
1 

G
en

er
al

-P
u

rp
o

se
 I/

O
 (

P
o

rt
s 

C
 a

n
d

 D
)

E
ac

h 
po

rt
 l/

O
 li

ne
 h

as
 a

n 
as

so
ci

at
ed

 b
it 

in
 a

 s
pe

ci
fic

 p
or

t 
da

ta
 r

eg
is

te
r 

an
d 

po
rt

 d
at

a
di

re
ct

io
n 

re
gi

st
er

. T
he

 d
at

a 
di

re
ct

io
n 

re
gi

st
er

 b
its

 a
re

 u
se

d 
to

 s
pe

ci
fy

 th
e 

pr
im

ar
y 

di
re

c-
tio

n 
of

 d
at

a 
fo

r 
ea

ch
 l/

O
 li

ne
. W

he
n 

an
 o

ut
pu

t l
in

e 
is

 r
ea

d,
 th

e 
va

lu
e 

at
 th

e 
in

pu
t t

o 
th

e
pi

n 
dr

iv
er

 is
 r

et
ur

ne
d.

 W
he

n 
a 

lin
e 

is
 c

on
fig

ur
ed

 a
s 

an
 in

pu
t, 

th
at

 p
in

 b
ec

om
es

 a
 h

ig
h-

im
pe

da
nc

e 
in

pu
t. 

If 
a 

w
rit

e 
is

 e
xe

cu
te

d 
to

 a
n 

in
pu

t l
in

e,
 th

e 
va

lu
e 

do
es

 n
ot

 a
ffe

ct
 th

e 
l/

O
 p

in
, 

bu
t 

is
 s

to
re

d 
in

 a
n 

in
te

rn
al

 la
tc

h.
 W

he
n 

th
e 

lin
e 

be
co

m
es

 a
n 

ou
tp

ut
, 

th
is

 v
al

ue
ap

pe
ar

s 
at

 t
he

 l/
O

 p
in

. 
D

at
a 

di
re

ct
io

n 
re

gi
st

er
 b

its
 a

re
 c

le
ar

ed
 b

y 
re

se
t 

to
 c

on
fig

ur
e 

l/
O

 p
in

s 
as

 in
pu

ts
.

T
he

 A
S

 a
nd

 R
/W

 p
in

s 
ar

e 
de

di
ca

te
d 

to
 b

us
 c

on
tr

ol
 w

hi
le

 in
 th

e 
ex

pa
nd

ed
 m

ul
tip

le
xe

d
op

er
at

in
g 

m
od

es
, o

r p
ar

al
le

l l
/O

 s
tr

ob
es

 (S
T

R
A

 a
nd

 S
T

R
B

) w
hi

le
 in

 th
e 

si
ng

le
 c

hi
p 

op
-

er
at

in
g 

m
od

es
.

4.
2 

F
ix

ed
 D

ir
ec

ti
o

n
 I/

O
 (

P
o

rt
s 

A
, B

, a
n

d
 E

)

T
he

 li
ne

s 
fo

r p
or

ts
 A

, B
, a

nd
 E

 (e
xc

ep
t f

or
 p

or
t A

 b
it 

7)
 h

av
e 

fix
ed

 d
at

a 
di

re
ct

io
ns

. W
he

n
po

rt
 A

 is
 b

ei
ng

 u
se

d 
fo

r 
ge

ne
ra

l p
ur

po
se

 l/
O

, 
bi

ts
 0

, 
1,

 a
nd

 2
 a

re
 c

on
fig

ur
ed

 a
s 

in
pu

t
on

ly
 a

nd
 w

rit
es

 to
 th

es
e 

lin
es

 h
av

e 
no

 e
ffe

ct
. B

its
 3

, 4
, 5

, a
nd

 6
 o

f p
or

t A
 a

re
 c

on
fig

ur
ed

as
 o

ut
pu

t o
nl

y 
an

d 
re

ad
s 

of
 th

es
e 

lin
es

 r
et

ur
n 

th
e 

le
ve

ls
 s

en
se

d 
at

 th
e 

in
pu

t t
o 

th
e 

lin
e

dr
iv

er
s.

 P
or

t A
 b

it 
7 

ca
n 

be
 c

on
fig

ur
ed

 a
s 

ei
th

er
 a

 g
en

er
al

-p
ur

po
se

 in
pu

t o
r 

ou
tp

ut
 u

s-
in

g 
th

e 
D

D
R

A
7 

bi
t i

n 
th

e 
pu

ls
e 

ac
cu

m
ul

at
or

 c
on

tr
ol

 re
gi

st
er

. W
he

n 
po

rt
 B

 is
 b

ei
ng

 u
se

d
fo

r 
ge

ne
ra

l p
ur

po
se

 o
ut

pu
t, 

it 
is

 c
on

fig
ur

ed
 a

s 
ou

tp
ut

 o
nl

y 
an

d 
re

ad
s 

of
 th

es
e 

lin
es

 w
ill

re
tu

rn
 t

he
 le

ve
ls

 s
en

se
d 

at
 t

he
 in

pu
t 

of
 t

he
 p

in
 d

riv
er

s.
 P

or
t 

E
 c

on
ta

in
s 

th
e 

ei
gh

t 
A

/D
ch

an
ne

l i
np

ut
s,

 b
ut

 t
he

se
 li

ne
s 

m
ay

 a
ls

o 
be

 u
se

d 
as

 g
en

er
al

 p
ur

po
se

 d
ig

ita
l i

np
ut

s.
W

rit
es

 to
 th

e 
po

rt
 E

 a
dd

re
ss

 h
av

e 
no

 e
ffe

ct
.

 M
O

T
O

R
O

LA
P

A
R

A
L

L
E

L
 I/

O
M

C
68

H
C

11
A

8

4-
2

T
E

C
H

N
IC

A
L 

D
A

T
A

4

4.
3 

S
im

p
le

 S
tr

o
b

ed
 I/

O

T
he

 s
im

pl
e 

st
ro

be
d 

m
od

e 
of

 p
ar

al
le

l l
/O

 is
 in

vo
ke

d 
an

d 
co

nt
ro

lle
d 

by
 t

he
 p
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 c
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 p
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e.

 T
he

 lo
gi

c 
se

ns
e 

of
 th

e 
S

T
R

B
 o

ut
pu

t i
s 

se
le

ct
ed

 b
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 b
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b
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 b
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 d
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 d
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t m
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l b
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l p
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 f
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P
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b
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 p
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 c
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 p
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R
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f p
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R
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R
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R
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 C
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 C
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 p
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P
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l
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APPENDIX C: ELECTRIC DIAGRAMAPPENDIX C: ELECTRIC DIAGRAM

In this appendix are available some electric diagrams of the most frequently used GPC® 11
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: QTP 16P ELECTRIC  DIAGRAM
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FIGURE C2: QTP 24P ELECTRIC  DIAGRAM  (1 OF 2)
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FIGURE C3: QTP 24P ELECTRIC  DIAGRAM  (2 OF 2)
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FIGURE C4: IAC 01 ELECTRIC  DIAGRAM
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APPENDIX D: ALPHABETICAL INDEXAPPENDIX D: ALPHABETICAL INDEX

Symbol

68HC24 7, 20, 34

A

A/D conversion time 7
A/D converter 6, 7
A/D resolution 7
Addresses 37
Analog inputs 8, 16, 22, 23
Assistance 1

B

Backed RAM 5, 7, 30, 41
BASIC 35
Bibliography 48
Block diagram 3
BUFFALO 35

C

C compiler 35
Calibration 22
Clock 2, 7
Components map33
Connections 44
Connectors 7, 15

CN1 10
CN2 9
CN3 16
CN4 18
CN5 20

Consumption 8
Container 1, 7
Control logic 5, 37
CPU I/O lines 6, 18
Crystal 2
Current 8
Current loop 4, 7, 11, 14, 22, 31, A-3
Current to voltage converter23

D

DCE 9, 32
Drivers 31, A-3
DTE 9, 32
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E

EEPROM 5, 7, 30
Electric diagrams C-1
EPROM 7, 30
External cards 44

F

Features 2
electric 8
general 7
physical 7

Fuse 8

G

GET 11 36

H

Handshake 9, 20, 31
Humidity 7

I

I/O ABACO® 18
I/O buffer interfaces 24
I/O connection 22
I/O interfaces 24
I/O lines 7, 18, 20
IAC 01 C-4
Installation 9
Interrupts 29

J

Jumpers 25
2 pins 26
3 pins 26
5 pins 29
memory A-1
serial communication A-2

Jumpers location 27

L

LEDs 15, 24
Line termination 8, 13, 32
Low voltage 23
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M

Mains 23
Maps 37
MC68HC24 6, 31
Memory 5, 15, 30, 37, A-1

Map 1 38
Map 2 39
Map 3 40

Microprocessor 4, 6, 18, 34, B-1

N

Network 13
Noise 23

O

On board input 29
Operating mode 34
Operator panels 24, 46, C-1
Options 23, 30, A-3

P

PASCAL 35
PCMCIA 24
Peripheral devices6, 41
Photo 43
Port A 18
Port B 20
Port C 20
Port D 18
Port E 16
Power failure 7, 29
Power on 30
Power supply 4, 10, 23
Printer 24, C-4
PRU 6, 20, 34
Push button 5, 7, 15, 30
PZ1 pad 16

Q

QTP 16P C-1
QTP 24P C-2

R

RAM 5, 7, 30



grifo ®                                            ITALIAN TECHNOLOGY

Page D-4   GPC® 11            Rel. 5.00

Real time clock 7, 30, 41
Release 1
Reset 5, 30
RS 232 4, 7, 9, 10, 12, 22, 31, A-3
RS 422 4, 7, 8, 10, 12, 22, 32, A-3
RS 485 4, 7, 8, 10, 12, 13, 22, 31, A-3

S

SCI 4, 6, 31
Serial line 4, 9, 10, 18, 31, A-2
Size 7
Software 35
SPI 4
Switching 23
System configuration 29

T

Temperature 7
Test points 15, 22
Timer counter 6, 7
Trimmer 15, 22
TTL signals 22

V

Version 1
Voltage reference 22

W

Warranty 1
Watch dog 5, 7, 30, 37, 41
Weight 7


