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GPC® 550

General Purpose Controller 80C552

TECHNICAL MANUAL

Single Euro size 100x160mm with interface to Abaco® industrial BUS;
microcontroller Philips 80C552, at 22M Hz or compatible ones; different
memory devices: 32K EPROM; 32K SRAM; 32K EPROM, FLASH, EEPROM
or SRAM; upto 1K serial EEPROM; 256 bytesserial SRAM; Real Time Clock
ableto up date day, month, year, week day, seconds, minutesand hours. It can be
programmed to generatean INT at periodic intervalsdefined by software; back
up circuit for SRAM and RTC provided of lithium battery and connector for
externa battery; 8lines10bitsA/D converter, withrange +2.49V, 0+20 or 4+20
mA ,conversion time 27us, provided of pass band filters; 1 status LED plus 3
activity LEDs and BUZZER for signals, driven through software; 8 way dip
switch: 7 dipsarereadableby softwareand it can beused asRUN/DEBUG mode
selector; 1 hardwareserial linesconfigurableinRS232, RS422, RS485, passive
Current L oop with programmablebaud rateupto 115K Baud. and onesoftware
serial lineinRS232; 401/0O TTL lines, driven by software: 24 managed by PPI
82C55 and 16 managed by CPU ports (some of these lines have double
functions); 2 independent PWM outputs with 8 bits resolution; three 16 bits
timer counter. One has capture and compare functionalities, joined with inputs
and outputs signals available on connectors; two | 2C BUS lines, one hardware
and one software, avail able on connectors; optional CAN linebased on PHILIPS
SJA 1000 controller that supportsBasic CAN, CAN 2.0B and PeliCan protocols,
with a maximum 1 MBit/sec bit rate; PHILIPS 82C250 CAN line driver,
galvanically optocoupled; 9 standard connettor s, placed on the front side of the
card,to facilitate the connection with the other systems and with thefield; single
power supply +5Vdc, 330 mA maximum consumption; possibility to reduce
power consumptionwithidleor power down mode; widerange of base software
and developement toolsthat allow card use with only astandard PC, connected
through serial line. Among these: GET 51; Monitor Debugger (FMO 52, MD/
P,NOICES51); Assembler (ASM51,A51, SXA51); BASI C compilers(BASCOM
8051, BXC51); FORTH; C compilers(HI TECH C51, DDSMICRO C51, uC
51, SYS51CW); PLM 51; PASCAL compilers (SY S51PW); etc.
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DOCUMENTATION COPYRIGHT BY grifo®, ALL RIGHTSRESERVED

No part of this document may be reproduced, transmitted, transcribed, stored in a
retrieval system, or trandated 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 responsability for errorsthat 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®reservestheright to changethe contentsand form of thisdocument, aswell asthe
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.

SYMBOLSDESCRIPTION

In the manual could appear the following symbols:

Attention: Generic danger

Attention: High voltage

>>
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INTRODUCTION
The use of these devices hasturned - 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 aretheresult of acontinual and systematic elaboration of dataand technical tests
saved and validated from the manufacturer, related to the inside modes of certainty and quality of
the information.

Thereported dataare destined- IN EXCLUSIVE WAY - to specialized users, that can interact with
thedevicesinsafety conditionsfor thepersons, for themachineandfor theenviroment, 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.

Theinformationsfor theinstallation, theassembl age, thedismantlement, thehandling, theadj ustment,
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.

Toprevent problemsduring card utilization, itisagood practicetoread carefully all theinformations
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 afaster and more easy

way.

CARD VERSION

The present handbook isreported to the GPC® 550 card release 200702 and later. Thevalidity of the
bring informationsis subordinate to the number of the card release. The user must awaysverify the
correct correspondenceamong thetwo denotations. Onthecard therel ease number ispresentinmore
points both board printed diagram (serigraph) and printed circuit (for example near ABACO®
connector on the component side and near battery BT1 on the solder side).

(GPC®550  Rel.5.00 ) & Page 1
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GENERAL INFORMATION

The GPC® 550 card is a powerful control and managing card in the 100x160mm standard single
Europasize. It iscan operatein stand alone mode as an intelligent peripheral or remoted in awider
telecontrol and aquisition network but it can be easily expanded by the numerousintelligent and non
intelligent peripherals, available on Industrial Abaco® BUS.

Histipical installation ison amother board mounted inside arack or on amother board for Omega
rails (i.e. ABB 05 and ABB 03) that furthermore alow the management of cards with BLOCK

format, with Abaco® 1/0 BUS.

The card supports some different versions of microcontrollers as 80C552, 87C552, etc. all of them
code compatible with the wide diffused 8051 INTEL and it includes considerable hardware
resources. The most interesting ones are the 8 lines of 10 bits A/D converter, the numerous TTL
digital 1/0O lines, the CAN interface and the 12C BUS lines.

Its modularity and the remarkable hardware resources allow GPC® 550 to be easily used even in
complex applications.

Thecard useissimplified by awiderange of softwaredevel opement tool sbased either onlow or high
level languages which allow to work at the best conditions using only a standard PC.

Noteworthy among thesetool stherearethe C compiler s, the FORTH and the handy basic compiler
BASCOM 8051.

Special care has been devoted to the application devel oping, by generating programswhich allow
remote debug directly on the card and on board FL ASH burning with user application program.

The GPC®550 is equipped with a series of normalized, standard Abaco® connectors alowing
immediate use of all the available BLOCK 1/0 modules, a direct management of local operator
interfaces (K Dx x24, QTP xxP) or connections to equipment made by the user, or by third parties
companies, obtaining a notable cost reduction.

- Single Eur o size 100x160mm with interface to Abaco®industrial BUS.

- Microcontroller Philips 80C552, at 22M Hz or compatible ones.

- Different memory devices. 32K EPROM; 32K SRAM; 32K EPROM, FLASH,
EEPROM or SRAM; up to 1K serial EEPROM; 256 bytes serial SRAM.

- Real Time Clock able to up date day, month, year, week day, seconds, minutes and
hours. It canbeprogrammedtogeneratean | NT at periodicinterval sdefined by software.

- Back up circuit for SRAM and RTC provided of lithium battery and connector for
external battery.

- 81ines 10 bits A/D converter, with range +2,49V, 0+20 or 4+20 mA ,conversion time
27us, provided of pass band filters.

- 1 status LED plus 3 activity LEDsand BUZZER for signals, driven through software.

- 8 way dip switch: 7 dips are readable by software and it can be used as RUN/DEBUG
mode sel ector.

- 1 hardware serial linesconfigurablein RS232, RS 422, RS 485, passive Current L oop
with programmabl e baud rate up to 115K Baud. and one software seria linein RS 232.

-401/O TTL lines, driven by software: 24 managed by PPl 82C55 and 16 managed by
CPU ports (some of these lines have double functions).

- 2 independent PWM outputs with 8 bits resolution.

- Three 16 bitstimer counter. One has capture and compare functionalities, joined with
inputs and outputs signals available on connectors.

- Two 12C BUS lines, one hardware and one software, available on connectors.

- Optional CAN line based on PHILIPS SJA 1000 controller that supports Basic CAN,
CAN 2.0B and PeliCan protocols, with a maximum 1 M Bit/sec bit rate.

- PHILIPS 82C250 CAN line driver, galvanically optocoupled.

- 9 standard connettor s, placed on the front side of the card,to facilitate the connection
with the other systems and with the field.

- Single power supply +5Vdc, 330 mA maximum consumption.

- Possibility to reduce power consumption with idle or power down mode.

Page 2 & (GPc®550  Rd.5.00)
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- Wide range of base software and developement tools that allow card use with only a
standard PC, connected through seria line. Amongthese: GET 51; M onitor Debugger
(FMO 52, MD/P, NO ICE 51); Assembler (ASM51, A51, SXA51); BASIC compilers
(BASCOM 8051, BXC51); FORTH; C compilers(HI TECH C51, DDSMICROC51,
uC 51, SYS51CW); PLM 51; PASCAL compilers (SY S51PW); etc.

Here follows a description of the board's sections and the operations they perform. To easily locate
such section on verify their connections please refer to figure 1.

MEMORY DEVICES

Onthecard canbemounted 97K and 256 bytesof memory divided withamaximumof 32K EPROM,
32K SRAM/EEPROM, 32K EEPROM/SRAM/FLASH EPROM/EPROM, 256 bytes of serial
SRAM+RTC and up to 1K of serial EEPROM.

The GPC® 550 memory configuration must be chosen considering the application to realize or the
specific requirements of the user.

Normally the cardisequipped with 32K byte of SRAM, 512 bytesof serial EEPROM and 256 bytes
of serial SRAM+RTC, al different configuration must be specified by the user, at the moment of the
order.

By the on board Lithium battery, there isthe possibility to keep datain the 32K byte SRAM on U2
and 256 bytes serial SRAM on U14 also when power supply isfailed; in thisway the card isalways
able to maintain parameters, logged data, system status and configuration, etc. without using an
expensive external UPS.

Should the amount of backed memory be insufficent, it is always possible to use backed-RAM
modules or order an EEPROM.

In addition to that, the U14 moduleisprovided with aReal Time Clock which managestime (hours,
minutes, seconds) and date (day, month, year, day of the week).

The addressing of memory devices is controlled by a specific on board circuit, that provides to
allocate the devices in the microprocessor address space.

For further information about memory configuration, sockets description and jumpers connection,
please refer to chapter "HARDWARE DESCRIPTION", "PERIPHERAL SOFTWARE
DESCRIPTION" and to the paragraph "MEMORY SELECTION".

(GPC®550  Rel.5.00 ) & Page 3
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CcPU

The GPC® 550 can usethe microprocessor PHIL 1 PS80C552 and all the pin out compatible similar
microprocessor. This 8 bit microprocessor iscode compatiblewith the 8051 INTEL and soit hasan
extended instruction set, fast execution time, easy useof all kind of memory and an efficient interrupt
management. The most important features of the described 80C552 microprocessor, are:

- 8k bytes EPROM, 256 bytes RAM;

- 5 independent 8 bits 1/0 ports (PORT));

- 2 standard 16 bits Timer/Counters (TMR CNT);
- One 16 bits Timer/Counter with Capture and Compare function (TMR CNT);
- 2 priority level for interrupts (ICU);

- 15 internal interrupt sources (ICU);

- 8lines 10 bits A/D converter (ADC);

- 2 independent 8 bits PWM outputs (PWM));

- 1 syncronous/asyncronous serial line (UART);

- 112C busline (HW 12C);

- Watch Dog Timer;

- Idle mode or Power down mode;

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

CONTROL LOGIC

The addresses of all periphera device'sregistersand of memory devices on GPC® 550 are assigned
from aspecific control logic that allocates all these devicesin the microprocessor addressing space.
For further information please refer to paragraph "I/O ADDRESSES" of this manual.

BUS ABACQ®

One of the most important features of GPC® 550 isits possibility to beinterfaced to industrial BUS
ABACO®. Thanksto its standard BUS ABACQO® connector, the card can be connected to some of
the numerous grifo® boards, both intelligent and not. For example the User can directly use cards
for analog signals acquisition (A/D), cards for analog signals generation (D/A), cards for digital
|/O signal smanagement, cardswithtimersand counters, cardsfor temperaturecontrols, etc. Through
mother boards like ABB 03 and ABB 05 it is also possible to manage serie 3 and 4 boards, which
are provided with ABACO® 1/0 BUS. So, GPC® 550 becomes the right component for each
industrial automation systems, infact BUS ABACO® makesthecard easily expandablewiththebest
price/performance ratio.

Please remark that all BUS ABACO® signals are buffered to warrant a greater immunity against
noise and the possibility to drive a higher number of peripheral cards without fan-out problems.
Chapter “EXTERNAL CARDS’ shows a short description of grifo® periphera cards for BUS
ABACO® and ABACO® I/O BUS.

Page 4 & (GPc®550  Rd.5.00)
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CLOCK DEVICE
On GPC® 550 there are three separate circuits with crystal to generate the clock signals:

- Thefirst is based on a quartz that generates the clock frequency for the CPU and used also as
abase to generate the frequency for microprocessor internal peripherals (like Timer, UART,
PWM, etc.) and on-board peripherals(likeBUS, etc.). Standard value of thisquartzis22.1184
MHz, the power management registers of microcontroller can be set by software to change
clock and so consumption of the several peripherals. For particulare needs, a specific clock
configuration can be agreed directly with grifo®.

- The second is based on a quartz that generates the clock frequency for the CAN on-board
circuitery. Standard value of thisquartzis24 MHz. Thiscircuitery isoptional and isinstalled
only when the option .CAN is requested. Its value is the result of a careful desing and long
experimantation.

- Thethird circuitery generates the correct timing for the on-board Real Time Clock. Itsvalueis
32.768 kHz.

The choice of using three circuits and threeseparated crystals, has the advantage to change the
microprocessor working speed (when best performances are required) without additional changes
in software, firmware, etc.

BOARD CONFIGURATION

To maketheboard and the application program configurable, an 8 pinsdip switch hasbeeninstalled.
The software can acquire 7 of the 8 switches without having to access the 1/0 signals and manage
different conditionswith an uniqueprogram (likedifferent languages, program parameter, operating
modalities, etc.).

Some software packages devel oped for GPC® 550 use these switchesto select the RUN or DEBUG
operating condition, as described in their manuals.

In addition, the board is also provided with three signalation LEDs and one buzzer, all software
manageabl e, that can beusedto signal invisual and acoustic waystheboard statusand configuration,
as described in the specific paragraphs.

All theconfiguration resourcesdescribed arecompl etely software manageable simply programming
specific registers allocated in the 1/0O space by the control logic.

A/D CONVERTER

It is a CPU internal peripheral device that converts 8 different analog signals with 10 bits of
resolution. By softwarethe User selectsthe channel to convert, startsthe conversion and controlsthe
end of conversion, through programmeation of microprocessor internal registers; conversiontimeis
27 usec; sample rate is 20 Ksps each channel; easy software management; end of conversion
interrupt. Theanal oginputscan bevoltageinputs(0+2.49V) or currentinputs(0+20 mA or 4+20mA)
through a specific current-to-voltage converter. Default is voltage input with 2.49V full range.
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DIGITAL I/OLINES

The card is provided with two digital 1/0 controllers used to drive some on-board resources (serial
EEPROM, serial SRAM+RTC, software serial line, etc.) and 40 digital TTL 1/O lines available to
the user:

- 16 lines have user settable directionality each line, connected to CPU PORT secion;
- 24 lines have user settable directionality per groups of 8, connected to PPI 82C55.

These lines are connected directly to two 20 pins connectors with standard 1/0 ABACO® pin out
connectors, allowing to be connected direclty to several interface cards.

It ispossibleto define by software the function of these lines, and al so to match them to peripherals
(like Timer Counter, Interrupt, 12C BUS, etc.), simply programming some CPU internal registers.
Please remark that can be available 8 more TTL linesinput only alternatively to digital inputs and
2more TTL lines output only alternatively to PWM outputs; if the application requires more than
40 1/0 signals but not A/D nor PWM, the above mentioned are availabe through a proper software
management.

For further informationpleaserefertoparagraph“CONNECTIONS’,“DIGITAL I/OINTERFACES’,
“CPU I/O LINES’ and “PERIPHERAL DEVICES SOFTWARE DESCRIPTION”.

SERIAL COMMUNICATION

GPC® 550 features several interfacesfor serial communication: for example I°C BUSlines, aCAN
lineand two asynchronouslines. Thefirst two linesare described in thefollowing paragraphs, while
the remaining are completely software settable by the programmer.

By convention, asynchronous lines are called A (hardware seria line managed by CPU internal
UART whose baud rate can be set up to 115200 and bits per character can be 8 or 9 programming
opportune registers) and B (software serial line made by two 1/0 signals whose baud rate, number
of stop bits and parity are defined by the management software).

It isalso possible, using some softwaretrick, to set parity and stop bit number for serial line A, this
allows to communicate to most of existing devices.

By hardware it is possible to select the electric protocol, through a comfortable set of jJumpers and
driverstoinstall. Indetail lineB isawaysbufferedinRS232, whilelineA canbebufferedincurrent
loop, RS 232, RS 422 or RS 485; intheselast two cases al so abilitation and direction of line can be
defined.

If an RS 232 with two handshakesis needed, it is possible to use two communication lines of seria
B that will act asRTS, CTS, DTR, RI, etc. by software management.

Please remark that by default the board is provided with both serial linesin RS 232, so any different
configuration must be specified in the order.

For further information about serial communication pleaserefer to paragraph: “CONNECTIONS”,
“SERIAL COMMUNICATION SELECTION” and “SOFTWARE SERIAL B”.
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CAN INTERFACE

This section is based on the powerful controller PHILIPS SJA 1000 and is charged to manage all
aspects and modalities of CAN protocol.
Overall features are:

- support for protocol BasicCAN;

- support for protocol PeliCAN 2.0B;

- support for 11 and 29 bitsidentificators;

- transmission buffer 13 bytes;

- reception buffer 64 bytes;

- baud rate programmable up to 1M Bit/sec;
- NO reception comparator;

- programmabl e message acceptance fiters;
- programmable output driver;

- work frequency 24 MHz.

Electrically, the board is probided with line driver PHILIPS 82C250, galvanically isolated.
Thiscomponent iscompliant to CAN protocol and managesthe connection to thefield in autonomy
without need for software intervent.

On board CAN lineis galvanically isolated from other circuitery of the card to warrant immunity
against noisefromthefield; thisfeatureisessential for connectionsto remote systems supplied from
different sources or in case connection cables must run across noisy environments.

A specific DC/DC converter generates the galvanically isolated voltages required from the line
driver whiletheinterfaceto CAN controller linesareperformed through high frequency optocouplers.
CAN lines connection to thefield is made through a 3 pins quick release screw terminal connector
and warrants agood signal transmission.

Please remark that CAN sectionisoptional, itisinstalled only if specified inthe orden by the code
.CAN.

By software, CAN controller iscompletely configurable programming 64 registersthat control logic
allocatesin 1/0 space and is capable to generate interrupts when several conditions occour.

For more information the user can refer to specific documentation of manufacturer.

[2C BUSLINES

GPC® 550 is provided with two syncronous I>°C BUS serial lines that allow to be connected to the
several devices that feature the same kind of serial line.
Onelineis hardware, that is controlled by an UART internal to the microcontroller:

- bidirectional data transfer between master and slave units,

- multimaster mode;

- line arbitration in case of collision with no dataloss;

- synchronization amongst devices at different speeds;

- programabl e bit rate up to 1.8M Bit/sec;

- high level management of master transmission, transmission as slave;
- high level management of master reception, reception as slave;

- interrupt generation when several conditions occour.
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Second serial lineis managed by software and is made using two CPU I/O TTL lines, as described
inchapter “ PERIPHERAL DEVICESSOFTWARE DESCRIPTION”. Itisaready connectedto1°C
BUS on board devices: serial EEPROM and serial SRAM+RTC.

Both 12C lines are available on comfortable low profile connectors, where also power supply is
present, to allow a quick connection to other units of the system.

By software, thel?C BUSIinesare completely configurablesimply programming some CPU internal
registers.

PWM LINES

Two indipendent PWM linesare available. They allow to generate signalswith frequency and duty
cycle software defineable by the user and resolution 8 bits.

Typical applications of these signals are motor speed control (in fact several motor drivers feature
compatible inputs) or analog signals generation (easy to obtain, just add an integrator circuit).
Both lines are available on alow profile connector easy to connect and are managed through three
CPU internal registers.

For further information the user can refer to specific documentation of manufacturer.
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grifo® ITALIAN TECHNOLOGY

TECHNICAL FEATURES

GENERAL FEATURES

On board resour ces:

Addressable memory:

Accesstime of memories:
On board CPU:

CPU clock frequency:
Highest countersfrequency:
CAN clock frequency:

CAN highest bitrate:

A/D inputs cut-off frequency:

A/D resolution:

A/D conversion time:
A/D total error:
RTC frequency:
Reset time:

PHYSICAL FEATURES

Size (W x H x D):

16 input/output digital TTL

24 input/output digital TTL

3 timer counter resolution 16 bit
1 RS 232 serid line (B)

1 RS 232, RS 422, RS 485 or current loop serial line (A)
21°C BUSIines

1 CAN line

8 A/D converter lines

2 PWM lines

3 software manageable LEDs

1 real time clock

1 buzzer

1 dip switch featiring 8 pins

1 reset and power good circuitery
1 back up circuitery

1interfface BUS ABACQO®

Ul EPROM 32K x 8

U2 SRAM 32K x 8

Us3: FLASH, EEPROM, SRAM, EPROM 32K x 8
Ul4: serial SRAM 256 byte

U16: serial EEPROM from 256 byte to 1K byte
120 nsec

PHILIPS P80C552

22.1184 MHz

CPU clock frequency / 12

24 MHz

1 Mbit

1 MHz

10 bit

27 usec

+1 point

32.768 KHz

200 msec

EUROCARD format 100 x 160 x 20
100 x 172 x 20 outline

Weight: 1509 (basic version)
Connectors: CN1: 20 pinslow profile vertical male

CN2: 20 pins low profile vertical male

CN3: 20 pins low profile vertical male

CN4+CNb5: 64 pins DIN 41612 type C 90 degreeses male
Page 10 & (GPCc®550  Rel.5.00)
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Temperaturerange:
Relative humidty:

ELECTRIC FEATURES

Power supply:
Current consumption on +5 Vdc:

On board back up battery:
External back up battery:
Back up current:

Analog inputs:

Current analog inputs:

Analog inputsimpedance:
Termination network RS 422-485:

CAN lineimpedance:
CAN termination network:
Power good intervent threshold:

grifo® (—abaco—e*)(bus)
JP1: 20 pins low profile vertical male
JP3: Plug 6 pins 90 degreeses female
JP4. Plug 6 pins 90 degreeses female
JP5: 3pins quick release screw terminal connector
J6: 2 pinslow profile vertical male
from O to 70 centigrad degreeses
20% up to 90% (without condense)
5Vdc +5%
150 mA * (basic configuration)
100 mA * (power down)
330 mA * (highest)
3.0Vdc; V2 AA
3.6-5Vdc
2.7 uA (on board battery)
34 uA (external battery 3.6 VVdc)
0+2.490 V
0+20; 4+20 mA (with conversion module)
High (not declared by manufacturer)
Line termination resistor =120 Q
Positive pull up resistor =3.3KQ
Negative pull down resistor =3.3KQ
60 Q
120 Q resistor, disconnectable
4.62V

* The data arereferred to 20 C° work temperature (for further information please refer to chapter

"POWER SUPPLY VOLTAGE").
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INSTALLATION

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

CONNECTIONS

The GPC®550 modul e has 9 connectorsthat can belinkeded to other devicesor directly tothefield,
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 25).

J6 - BACK UP EXTERNAL BATTERY CONNECTOR

J6isa2 pins, male, vertical connector with 2.54mm pitch.
Through J6 the user must connect an external battery for SRAM and real time clock back up when
the power supply is switched off (for further information please refer to chapter "BACK UP").

FiGurE 2: J6 - BACK UP EXTERNAL BATTERY CONNECTOR

Signals description:

+Vbat
GND

I - Back up external battery positive pin
- Back up external battery negative pin
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CN3 - PPI AND SOFWARE 12C BUS1/0 CONNECTOR

CN3isa 20 pins, male, 90 degreeses, low profile connector with 2.54mm pitch.
On CN3 are available 8 PPI I/O digital lines, 1°C BUS software line and RTC interrupt signal.
All these signalsfollow TTL standard and I/0 ABACO® standard pin out.

PPl PB.1 1 2 PPI PB.O
———————— $ o ot ———— — — — —
PP| PB.3 3 4 PP| PB.2
_________ L _o o_ —— — — — — — — — —
. > 6 PPI PB.4
PPIPBS ] | 3 o- 41 _ __ _ _PmpB4
PPI PB.7 7 8 PPI PB.6
_________ = _o o_ —— — — — — — — — —
SW SDA 9 10 SW SCL
_________ L _o o_ —— — — — — — — — —
INT RT 11 12 N.C.
/_ — _C ______ L _o o_ — — — — — — m— — C:_
N.C. 13 14 N.C.
_________ = _o o_ —— — — — — — — — —
C. 15 16 N.C.
NC ________ L _o o_ —_ — m— m— m— e— m— — —
ND 17 18 +5V
9 ________ L _o o_ — — — — — — — 5_ d_C
19 20 N.C.
NC_ _______ L _o o_ —_ — m— m— m— e— m— — —

Ficure 3: CN3 - PPI anp 1 2C BUS soFTwARE LINE | /O CONNECTOR

Signals description:

PPl PB.n = 1/O - n-th digital line of PPl 82C55 port B.

SW SDA =1/O - Datasigna of 1°C BUS software serid line.
SW SCL =1/0O - Clock signal of I12C BUS software seria line.
/INT RTC = O - Real time clock generated interrupt.

+5Vdc = O - Unique +5 Vdc power supply.

GND = - Ground.

N.C. = - Not connected.
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CN2- PPI /O CONNECTOR

CN2isa20 pins, male, vertical, low profile connector with 2.54mm pitch.
On CN2 are available 16 PPI 1/0O digital lines.
All these signalsfollow TTL standard and 1/0 ABACO® standard pin out.

PPI PA.1 1 2
________ V-3 3| _ _ _ _ _ PrPAg
PPI PA.3 3 4 A D
_________ - _o o_ —_., — — — — — EPI_P —
PPI PA5 > 6 A.4
_________ - _o o_ —_., — — — — — EPI_P —
PPI PA.7 7 8 PPI PA.6
————————— = —o o— —— — — — — — — — —
PPI PC.6 9 10 7
_________ -8 ©_ | _ _ _ _ _ PPLPCS
PP| PC.4 11 12 PPI PC.5
_________ - _o o_ —_.— — —— — — — — — —
PC.2 13 14
PPIPC2 | 3 4 | _ _ _ _ _ prpPc3
PPl PC.0 15 16 PPI PC.1
_________ s _o o_ e — — — — — — — —
17 18 +5Vvdc
GND _ _ _ _ _ _ . L 6 o 4 — — — - - V&
N.C. 19 20 N.C.
————————— - —o o— —— — — — — — — — —

Ficure 4: CN2 - PPI 1/O coNNECTOR

Signals description:

PPl PA.n =1/O - n-th digital line of PPI 82C55 port A.
PPI PC.n =1/0- n-th digital line of PPl 82C55 port C.
+5Vdc = O - Unique +5 Vdc power supply.

GND = - Ground.

N.C. = - Not connected.
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CN1-CPUI/O CONNECTOR

grifo®

CN1lisaZ20 pins, male, vertical, low profile connector with 2.54mm pitch.
On CNL1 are available microprocessor port 1 and 4 /O digital lines.

Somepinsof thisconnector have multiplepurposes, infact they can bemultiplexed by programming

some software registers with several CPU internal devices.
All these signalsfollow TTL standard and 1/0 ABACO® standard pin out.

P4.1, CMSR1 1
———————— P o
P4.3, CMSR3 3
————————— - —0
P45, CMSR5 5
————————— - —0
P47,CMT1 7
————————— - —o
P1.6, SCL 9
————————— -|—o
P14, T2 11
————————— -|—o
P1.2,CT2l 13
————————— - —o
P10, CTOl 15
————————— - —0
GND 17
————————— - —0
N.C. 19
————————— - — O

N

CMSRO, P4.0

Ficure 6: CN1 - CPU I/O conNECTOR

Signals description:

Pl.n
P4.n
CMSRnN
CMTn
CTnl
SDA
SCL
T2
RT2
+5Vdc
GND
N.C.

Page 16

=1/0- n-th digital line of CPU internal port 1.

=1/0- n-th digital line of CPU internal port 4.

= O - n-th compare and set/reset on a match with CPU internal timer 2.
= O - n-th compare and toggle on a match with CPU internal timer 2.
= | -n-th capture of CPU internal timer 2.

= 1/O - Datasignal of I°C BUS hardware seria line.

= 1/O - Clock signal of 1°2C BUS hardware serial line.

- Ground.

- Not connected.

<

| - Counter signal of CPU internal timer 2.
| - Reset counter signal of CPU internal timer 2.
O - Unique +5 Vdc power supply.

ITALIAN TECHNOLOGY
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JP3 - SERIAL LINE A CONNECTOR

JP3isab pins PLUG, 90 degreeses, female connector.
On JP3 connector are available the buffered signals for RS 232, RS 422, RS 485 or Current Loop
serial communication, managed by CPU internal UART.
No morethan one of the described standards, i sconnected to JP3, but the same connector can beused
for each of the listed electric protocols (CCITT normatives compliant).

All the signals are placed in order to reduce interference and electrical noise.

// / \ ~

grifo® ITALIAN TECHNOLOGY

-7 s / \ N
GND v / \ «  *5Vdc,GND
RXA RS232, RXA+RS422,  / \ TXA RS232, TXA+ RS422,
RXTXA+RS$485, RXA+CLL. \ TXA-CLL.

RXA- R3422 , RXTXA- RS485,

TXA- RS422 . TXA+C.L.

RXA-C.L.

Signals description:

RXA RS232
TXA RS232
RXA- R$422
RXA+ R3422
TXA- RS422
TXA+ R3A422
RXA-C.L.
RXA+C.L.
TXA-C.L.
TXA+C.L.

Page 18

OO0~~~ 00~~0"™

Ficure 8: JP3 -SeRIAL LINE A CONNECTOR

- Receive Datafor RS 232.

- Transmit Datafor RS 232.

- Receive Data Negative for RS 422.

- Receive Data Positive for RS 422.

- Transmit Data Negative for RS 422.

- Transmit Data Positive for RS 422.

- Receive Data Negative for Current Loop.
- Receive Data Positive for Current Loop.
- Transmit Data Negative for Current Loop.
- Transmit Data Positive for Current Loop.

& (GPce 550

Rel. 5.00 |
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RXTXA+ RS485 1/O- Receive/Trasmit Data Positive for RS 485.

RXTXA- R85 = 1/O- Receive/Trasmit Data Negative for RS 485.
+5Vdc/GND =1 - +5 Vdc power supply or Digital ground signal.
GND = Digital ground signal.
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5 RXARS232, RXB RS232 TX
o
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® 7))
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o 2 TXA RS232, TXB RS232 RX
O > ol
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) 6 GND GND L
.
Ficure 10: RS 232 POINT TO POINT CONNECTION EXAMPLE
RXB- R$422 TX-
4
RXB+ R$422 TX+
5
3 &
L B
< TXB- RS422 RX- @
a .
Q) 3 §
™
% TXB+ R$422 RX+ 13
. P
2 L
GND GND
>
6
Ficure 11: RS 422 POINT TO POINT CONNECTION EXAMPLE
RXTXB- R$485 TX-,RX-
.
2 g
To)
® RXTXB+ RS485 TX+,RX+ %)
O o
R E =
™ o)
a <
=
GND GND L
>
6

Ficure 12: RS 485 POINT TO POINT CONNECTION EXAMPLE
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Master

+ 5
TXRX ﬂ 120 Q

GND v

N VN U
~ N

¢ C
7 )

Ficure 13: RS 485 NETWORK CONNECTION EXAMPLE

Please remark that in aRS 485 network two forcing resistors must be connected across the net and
two termination resistors (120 Q)must be placed at itsextrems, respectevely near the M aster unit and
the Slave unit at the greatest distance from the Master.

Forcing and terminating circuitry is installed on GPC® 550 board. It can be enabled or disabled
through specific jumers, as explained later.

For further information please refr to TEXAS INSTRUMENTS Data-Book , "RS 422 and RS 485
Interface Cicuits', the introduction about RS 422-485.

(GPC®550  Rel.5.00 ) & Page 21




[—M(bu J'] grifo® ITALIAN TECHNOLOGY

VCL
- +
R
- : : TX+
RXB-C.L. ®
o RXB+ C.L. TX- g
1B 7
® %)
O [
a R
o TXB-C.L. RX+ =
& L] £
- LLl
TXB+C.L. RX-
.
Ficure 14: CURRENT LOOP 4 WIRES POINT-TO-POINT CONNECTION EXAMPLE
VCL
- +
R
RXB-C.L. — TX+
4
5 RXB+C.L. TX- &
8 5 B
e %)
a ©
) TXB-C.L. RX+ <
o z
K : RX |_|>j
TXB+C.L. B
3 L

Ficure 15: CURRENT LOOP 2 WIRES POINT-TO-POINT CONNECTION EXAMPLE
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+ vcL -
o 0
Slave 1
. J > +
RXB C.L.
41
JP3
3],
) _TXB C.L.
GPC® 550

JP3
<1

TXB C.L.

GPC® 550

<<

JJ)
(e
7

JP3

+
TXB C.L.

GPC® 550

Ficure 16: CURRENT LOOP NETWORK CONNECTION EXAMPLE

Possible Current Loop connections are two: 2 wires and 4 wires. These connections are shownin
figures 14+16 where it is possible to see the voltage for VCL and the resistances for current
limitation (R). The supply voltage variesin compliance with the number of connected devices and
voltage drop on the connection cable.

The choice of the values for these components must be done cosidering that:

- circulation of @20 mA current must be guaranteed;

- potential drop on each transmitter is about 2.35 V with a 20 mA current;

- potential drop on each receiver isabout 2.52 V cwith a 20 mA current;

- in case of shortciruit each transmitter must dissipate at most 125 m\W;

- in case of shortciruit each receiver must dissipate at most 90 mW.

For further info pleaserefer toHEWLETT-PACKARD DataBook, (HCPL 4100 and 4200 devices).
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JP4 - SERIAL LINE B CONNECTOR

JP4isab pins, female, 90 degreeses, PLUG connector.

On JP4 are available the buffered signals for only RS 232 serial line B communication.

All thesignalsare placed in order to reduce interference and electrical noise; the signalsfollow the
standard CCITT normative.

7~
- 7 N ~ ~

GND ~ / / \ « +5Vdc,GND
RXB RS232 / \ TXB RS232

Ficure 17: JP4 - SERIAL LINE B CONNECTOR.

Signal's description:

RxDB RS232 = I - Receive Datafor RS 232.

TxDB RS232 = o - Transmit Datafor RS 232.

+5Vdc/GND = I - +5 Vdc power supply or Digital ground signal.
GND = Digital ground signal.

N.C. = - Not Connected.
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RS 422
RS 485

™M
——P» DRIVERS %
CURRENT
LOOP
M E A 4 p| RS2
< HARDWARE
D_ SERIAL LINE A
DRIVER
(0))]
}_
[nd
: .
Q - ol
= SOFTWARE ™
SERIAL LINE B

FIGURE 18: SERIAL DEVICES BLOCK DIAGRAM
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CN4 + CN5 - CONNECTOR FOR BUSABACO®

The connector for ABACO®industrial BUS, called CN4 and CN5 on board,isaDIN 41612, male,
a90 °, type C, A+C.

Here follows the pin-out of the connector installed on GPC® 550, in addition there is the standard
8 bits and 16 bitsABACO® BUS pin-out.

Please remark that all the signals here described are TTL, except for the power supplies.

A A A =CN4| PIN| C=CN5 C C
16 bit BUS | 8 bit BUS | GPC 550 GPC 550 | 8bit BUS | 16 bit BUS
GND GND GND 1 GND GND GND
+5Vdc +5Vdc +5Vdc 2 +5Vdc +5Vdc +5Vdc
DO DO DO 3 N.C. - D8
D1 D1 D1 4 N.C. - D9
D2 D2 D2 5 N.C. - D10
D3 D3 D3 6 N.C. /INT /INT
D4 D4 D4 7 N.C. INMI INMI
D5 D5 D5 8 N.C. HALT D11
D6 D6 D6 9 N.C. IMREQ IMREQ
D7 D7 D7 10 /IORQ /IORQ /IORQ
A0 A0 A0 11 /RD /IRD /RDLDS
Al Al Al 12 /WR /WR /WRLDS
A2 A2 A2 13 N.C. /BUSAK D12
A3 A3 A3 14 N.C. IWAIT IWAIT
A4 A4 A4 15 N.C. /BUSRQ D13
A5 A5 A5 16 /IRESET IRESET IRESET
A6 A6 A6 17 N.C. M1 /IACK
A7 A7 A7 18 N.C. /RFSH D14
A8 A8 N.C. 19 N.C. IMEMDIS | /MEMDIS
A9 A9 N.C. 20 N.C. VDUSEL A22
A10 A10 N.C. 21 N.C. /IEI D15
All All N.C. 22 N.C. - -
Al12 Al12 N.C. 23 N.C. CLK CLK
Al13 Al13 N.C. 24 N.C. - /RDUDS
Al4 Al4d N.C. 25 N.C. - /WRUDS
Al5 Al5 N.C. 26 N.C. - A21
Al6 - N.C. 27 N.C. - A20
A17 - N.C. 28 N.C. - A19
A18 - N.C. 29 /IR.T. /IR.T. /IR.T.
+12 Vdc +12 Vdc N.C. 30 N.C. -12 Vdc -12 Vdc
+5Vdc +5Vdc +5Vdc 31 +5Vdc +5Vdc +5Vdc
GND GND GND 32 GND GND GND
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Signals description:

8 bits CPU

AO-A15 = O - AddressBUS

DO-D7 = 1/O -DaaBUS

/INT = | - Interrupt request

INMI = I - Non Maskable Interrupt
/HALT = O - Hatstate

/IMREQ = O - Memory Request
/1ORQ = O - Input Output Request
/IRD = O - Read cycle status

/WR = O - Writecycle status
/IBUSAK = O - BUSAcknowledge
IWAIT = I - Wait

/IBUSRQ = | - BUSRequest

/IRESET = O -Reset

M1 = O - Machinecycleone
/IRFSH = O - Refresh for dynamic RAM
IMEMDIS= | - Memory Display
VDUSEL = O -VDU Selection

/IEl = | - Interrupt Enable Input
CLK = O - System clock

R.B. = | - Reset button

+5Vdc = | - Power supply a +5Vdc
+12Vdc = | - Power supply at +12 Vdc
-12Vde = | - Power supply at -12 Vdc
GND = - Ground signal

16 bits CPU

Al6-A22 = O - AddressBUS

D8-D15 = |/O -DaaBUS

/RD UDS = O - Read Upper Data Strobe
/WR UDS = O - Write Upper Data Strobe
/TACK = O - Interrupt Acknowledge
/RDLDS = O - Read Lower Data Strobe
/WRLDS = O - Write Lower Data Strobe
NOTE

Directionality indications as above stated arereferred to amaster (GPC®) board and have been kept
untouched to avoid ambiguity in case of multi-boards systems.

(GPC®550  Rel.5.00 ) & Page 27




[—M(bu J'] grifo® ITALIAN TECHNOLOGY

JP1- CONNECTOR FOR A/D CONVERTER INPUTS AND PWM

JP1isa20 pins, male, vertical, low profile connector with 2.54 mm pitch.
OnJP1isavailablemicroprocessor anal og signalshighimpedanceinputsfor A/D Converter section.
They feature afiltering capacitor and input signal may vary in the range 0+2.49 Vdc.

Installing a specific conversione module (that can be ordered with code .8420), it is possible to
connect current signalsin the range 0+20 mA or 4+20 mA.

Signals placement iscompliant with A/D ABACO® standard pin out,it has been designed to reduce
noise and interference problems, and to warrant a good signals transmission.

On JP1 connector arealso available microprocessor PWM lines (8 bits) useful for motor control and
D/A simulation.

Severa signals are multipurpose, in fact ADC inputs can be multiplexed with /O TTL port 5.

+5Vdc 1 2 PWM1
———————— p-60 oo f-----—-="=
GND 3 4 PWMO
_________ - _o o_ —_., — — —_— —_— — — — —
AGND > 6 P5.0, ADCO
_________ - _o o_ —_. —_— —_— —_— —_— —_— —_——_— —
AGND 7 8 P5.1,ADC1
————————— o —o o— — — — — — — — — —
AGND 9 10 P5.2, ADC2
_________ - _o o_ —_. —_— —_— —_— —_— —_——_— —_— —
AGND 11 12 P5.3, ADC3
_________ - _o o_ —_., — — —_— —_— — — — —
AGND 13 14 P5.4, ADC4
————————— o —o o— — — — — — — — — —
AGND 15 16 P5.5, ADC5
_________ - _o o_ —_. —_— —_— —_— —_— —_——_— —_— —
AGND 17 18 P5.6 , ADC6
_________ - _o o_ —_., — — —_— —_— — — — —
AGND 19 20 P5.7, ADC7
————————— o —o o— — — — — — — — — —

Ficure 20: JP1 - CoNNECTOR FOR A/D CONVERTER INPUTS AND PWM LINES

Signals description:

PWMO = o - CPU PWM n. O line.

PWM1 = o - CPU PWM n. 1 line.

P5.n/ADCn = | - Digital linen or A/D channel n of CPU port 5.
GND = - Digital ground signal.

AGND = - Analog ground signal.

+5Vdc = - +5 Vdc power supply.
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Ficure 21: A/D coNVERTER INPUTS AND PWM LINES BLOCK DIAGRAM
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JP5- CAN INTERFACE CONNECTOR

JP5isa3 pins, male, 90 degresses, quick release screw terminal connector with 3.54 mm pitch.
Through JP5 must be connected the CAN serial communication line by following the standard rules
defined by the same protocol.

Signal placement has been designed to reduce interference and to easy the connection to thefield,
according to the standard.

CAN GND @ 1

Ficure 22: JP5 - CAN INTERFACE CONNECTOR

Signals description:

CANH =1/O - Differentia line high for CAN interface.
CANL =1/O - Differentia line low for CAN interface.
CAN GND = - CAN ground.

NOTE

Power supply of CAN sectionisgalvanically isolated from GPC® 550 power supply, so CAN GND
must NOT be connected to signals GND and AGND.
For further information please refer to paragraph “POWER SUPPLY™.
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Ficure 23: CAN LINE BLOCK DIAGRAM

(GPC®550  Rel.5.00 ) & Page 31




[—M(bu J'] grifo® ITALIAN TECHNOLOGY

System 2

» CANH
120 Q CAN BUS JP5

9 CANL

GPC® 550

System 3

3
¢—— CANH
) JP5
¢ CANL
GPC® 550
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AV RV N
System n
3|| CANH
[:l JP5
2
CANL
GPC® 550

Ficure 24: CAN INTERFACE CONNECTION EXAMPLE

Pleaseremindthat aCAN network must havetwo terminationresistors (120 Q) placed at itsextrems,
respectevely near the master unit and the slave unit at the greatest distance from the master.

On GPC® 550 board theterminating circuitry isaready installed: it can be connected or not through
specific jumer, as explained later, in paragraph "JUMPERS".

Shouldthe systemto connect beat very different potentials, it ispossibleto connect al so the grounds
of the systems, that is pin 1 of JP5, to solve eventual problems of communication and/or correct
working.
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U16
EEPROM

Ficure 25: CONNECTORS, TRIMMER, BATTERY, MEMORIES, ETC. LOCATION
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/O CONNECTION

To prevent possible connecting problems between GPC® 550 and the external systems, the user has
to read carefully the previous paragraph information and he must follow these instrunctions:

- For RS 232, RS 422, RS 485, Current Loop and CAN signalsthe user must follow the standard
rules of each one of these protocaols;

- For al TTL signastheuser must follow therulesof thiselectric standard. The connected digital
signal must be alwaysreferred to card digital ground and if an electric insulation isnecessary,
then an opto coupled interface must be connected. For TTL signals, the OV level corresponds
to logic state O, while 5V level corrispondsto logic state 1.

- Theanalog inputs (A/D Converter section) must be connected to signalsin theranges: 0++2.49
Vdc or 0+20 mA according to card configuration. Inputs feature high impedance, anyway an
eventual interfacing circuitery should provide low impedance to assure greater stability and
precision. Please remark that the eight analog inputs on JP1 are provided with filtering
capacitorsthat warrant more stability on the signal to acquire and lower the cut-off frequency
to 1 MHz, very greater than maximim frequency for A/D acquisition: 20 KHz.

- PWM signals are TTL so they must be buffered to interfave the power circuitery. Typical
interfaces can be current driver (if PWM signal is still required) or an intergrator circuit if
analog voltage required.

- Also 12C BUSsignalsare TTL, asdefined by the standard; for completenessit isremarked that
in anetwork with several devicesand rather long it is better to use hardware 12C BUS. Output
stage, many operational modes and programmable bit rate allow to comunicate in any
condition.

TRIMMERSAND CAL IBRATION

OnGPC®550isavailableatrimmer, named R3, that calibratesthe Vref voltage of the A/D Converter
section.

The GPC® 550issubjectedto acareful test that verifiesand calibratesall the card sections. To easily
locate the trimmer, please refer to figure 25. The calibration is executed in laboratory, with a
conntrolled +20 C° room temperature, following these steps:

-The A/D voltage reference (Vref) is calibrated through R3 trimmer, by using a5 digits precision
gavanically isolated multimeter, toavalue of 2.490V dc between pin59 (+) and pin 58 (-) of CPU
on U4.

- Thecorrispondance between theanal og input signal and thecombinationread from A/D isverified.
This check is performed with areference signal connected to A/D inputs and testing that the A/D
combination and the theoric combination differ at maximum of the A/D section errors sum.

- The trimmer is blocked with paint.
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The analog interfaces use high precision components that are selected during mounting phase to
avoid complicate and long calibration procedures.

After the calibration, the on board trimmer is blocked with paint to mantain calibration also in
presence of mechanic stresses (vibrations, movings, delivery, etc.).

The user must not modify the card calibration, but if thermic driftstime drifts and so on, make
necessary a new calibration, the user must strictly follow the previous described procedure.

ANALOG INPUTSSELECTION

One of the GPC® 550 particular featuresisthe possibility to acquire tension and/or current signals
for al the 8 A/D inputs. The CURRENT signals selection is obtained throuhg proper resistrors
mounted on the conversion modul e (option .8420) with the following correspondence:

R6.0 -> channel 0
R6.0 -> channel 1
R6.2 -> channel 2
R6.3 -> channel 3
R6.4 -> channel 4
R6.5 -> channel 5
R6.6 -> channel 6
R6.7 -> channel 7

If the resistor is not mounted (default) the channel can acquire a TENSION signal in the range
0++2.49 Vdc, instead if the resistor is mounted the channel can acquire a CURRENT signal.
Theresistorsvaluefor the CURRENT/V OL TAGE converter sectioniscal culated withthefollowing
formula:

R =+2.49V / Imax

Normaly the precision CURRENT/VOL TAGE resistor valueis 124€2 suitablefor 0+20 mA or 0+20
mA analog inputs.

For eventuel requirements outdise these standard ranges please contact grifo®.

Please refer to figure 25 for the resistors location.
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DIGITAL I/O INTERFACES

Through CN1, CN2 and CN3 (1/0 ABACO® standard connector) the GPC® 550 card can be
connected to al of the numerous grifo® boards featuring the same standard pin out. Installation of
theseinterfaceisvery easy; infact only a20 pinsflat cable (code FLT.20+20) isrequired, while the
software management of theseinterfacesis as easy; in fact most of the software packages available
for GPC® 550 card are provided with the necessary procedures.

These |atter are “software drivers’ or libraries added to the language that alow to use directly the
high level instructions of the language and so their full power.

Remarkable modules are:

-QTP16P, QTP 24P, KDL x24,KDF 224, DEB 01, etc. that solveall thelocal operator interfacing
problems. Thesemodulesareprovidedwith all theresourcesneeded to obtain ahigh-level human-
machineinterface (they feature al phanumeric displays, matrix keyboard and visualization LEDS)
at a short distance from GPC® 550 card. The available software drivers alow to manage the
operator interfaceresourcesdirectly through the high-level instructionsfor console management.

-1AC 01, DEB 01: itisan interface for CENTRONICS parallel printer that can be connected with
astandard printer cable. The printer is managed by software through the high level instructions
of the selected programming language (LPRINT for BASIC, PRINTF for C, etc.).

- MCI 64: it alarge mass memory support that can directly manage the PCMCIA memory cards
RAM, FLASH, ROM, etc.) intheir available sizes. About software the devel oped driversprovide
acomplete file system interfacing alowing to access the informations stored in the memory
carddirectly through the high-level file management instructions.

- RBO xx, TBO xx, XBI xx, OBI xx: these are buffer interfacesfor I/0 TTL signals. With these
modulesthethe TTL input signalsare converted in NPN or PNP optoisolated inputsand the TTL
output signals are converted in relays or transistor optoisolated outputs.

For more information please refer to "EXTERNAL CARDS' chapter and the software tools
documentation.
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JUMPERS

On GPC® 550 there are 16 jumpers and one dip switch for card configuration. Connecting these
jumpers, the user can define for example the memory type and size, the peripheral devices
functionality, the serial communication interface and so on. Here bel ow isthe jumperslist, location
and function:

JUMPER | N.PINS PURPOSE
Ji 5 Select memoty device installed on U3.
2 2 Reserved.
J3 2 Select ROM code area internal or external.
A 3 Matched with J5, selects memory mapping.
J5 2 Matched with J4, selects memory mapping.
J7 2 Connects on-board battery BT1 to back up circuitery.
J8 3 Selects electric protocol for serial line A.
1 315 5 Connect termination and forcing circuitery for serial line A in RS
’ 422, RS 485.
J10 3 Selects the connection type for pin 1 of JP3.
J11 4 Selects interrupt source for /INTO.
J12 , J16 2 Connect serial line A, buffered in RS 232, to connector JP3.
Selects direction and operating mode for serial line A in RS 422, RS
J13 3
485.
Ji4 3 Selects the connection type for pin 1 of JP4.
J17 3 Connects termination circuitery to CAN seria line.
S1.7 2 Connects signal PWM1 to RS 422, RS 485 abilitation line.

FiGURE 27: JUMPERS SUMMARIZING TABLE

The following tables describe all the right connections of GPC® 550 jumpers with their relative
functions.

To recognize these valid connections, please refer to the board printed diagram (serigraph) or to
figure 32 of thismanual, wherethe pinsnumerationislisted; for recognizing jumperslocation, please
refer to figure 32 again.

The"*" denotesthedefault connection, or ontheother hand the connection set up at theend of testing
phase, that is the configuration the user receives.
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2 PINSJUMPERS

JUMPER | CONNECTION PURPOSE
. not connected |Reserved for internal use.
connected Reserved for internal use.
Enable acces to microcontrolloer internal code
not connected
B ROM.
connected Enable acces to on board memory devices for
microcontrolloer external code ROM.
not connected  |Matched to J4 this jumper is_used to _select the
NS memory mapping. For further information please
connected see the paragraph “MEMORY ADDRESSES’.
Does not connect on board battery BT1 to back up
not connected o
7 circuitery.
Connects on board battery BT1 to back up
connected o
circuitery.
Do not connect forcing and termination circuitery
to RS 485 receiver/transmitter or to RS 422 receiver
not connected o
of seria line A.
J9, J15
Connect forcing and termination circuitery to RS
connected 485 receiver/transmitter or to RS 422 receiver of
seria line A.
Do not connect serial line A, buffered in RS 232, to
not connected  |its specific pins on JP3.
J12 , J16
Connect serial line A, buffered in RS 232, to its
connected e
specific pins on JP3.
Does not connect signal PWM1 to RS 422, RS 485
OFF transmitter abilitation pin.
S1.7
ON Connecst signal PWM1 to RS 422, RS 485
transmitter abilitation pin.

FiGURE 28: 2 PINS JUMPERS TABLE

4 PINSJUMPERS

JUMPER CONNECTION PURPOSE DEF.

not connected Does not connect /INTO to any interrupt source.
position 1-2 Connects /INTO to CAN controller interrupt.

‘]11 position 2-3 Connects/INTO to serial line B reception interrupt.

- Connects /INTO to Real time Clock generated
position 2-4 )
interrupt.
FIGURE 29: 4 PINS JUMPERS TABLE
(GPC®550  Rel.5.00 ) &
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3 PINSJUMPERS

JUMPER | CONNECTION PURPOSE DEF.
*
not connected Matched to J5, this jumper is used to select the
N position 1-2 memory mapping. For further information please
sestfan 28 see the paragraph “MEMORY ADDRESSES’.
. Configures seria line A for RS 422, RS 485 and
position 1-2 .
= current loop electric protocols.
" Configures serial line A for RS 232 electric
position 2-3 *
protocol.
110 position 1-2 Connects pin 1 of JP3 to +5 Vdc.
position 2-3 Connects pin 1 of JP3 to GND. *
position 1-2 Confl_gures seria line A for RS 485 (half duplex)
Sits electric protocol.
osition 2-3 Configures serial line A for RS 422 (full duplex or|
P 4-wires half duplex) electric protocol.
position 1-2 Connects pin 1 of JP4 to +5 Vdc.
J14
position 2-3 Connects pin 1 of JP4 to GND. *
o Connects 120 Q termination resistor to CAN serial
position 1-2 .
line.
Ji7 o _
osition 2-3 Does not connect 120 Q termination resistor to|
> CAN serial line.

Ficure 30: 3 PINS JUMPERS TABLE

S PINSJUMPERS

JUMPER CONNECTION PURPOSE DEF.

position 1-2 and 3-4 [Configures U3 as 32Kbytes FLASH EPROM.
Ji position 2-3 and 4-5 [Configures U3 as 32Kbytes SRAM or EEPROM. *

position 3-4 Configures U3 as 32K bytes EPROM.

Ficure 31: 5 PINS JUMPERS TABLE

Page 40 & (GPCc®550  Rel.5.00)




ITALIAN TECHNOLOGY grifo® —— [—M(bu :]

FIGURE 32: JUMPERS PLACEMENT AND NUMERATION

(GPC®550  Rel.5.00 ) & Page 41




[—M(bu J'] grifo® ITALIAN TECHNOLOGY

RESET AND POWER GOOD
GPC® 550 features two different reset sources:

- power good circuitery; it activates reset when power supply voltage goes under the threshold of
4.62 Vdc;

- external reset key, that must be connected to pin 29 C of CN4+CN5 (signal R.T. of BUS
ABACO®); it can beanormally open key that connectssignal R.T. to GND when pressed. Its
main purpose is to exit from infinite loop conditions during debuggin or to restart the
application program without interrupting power supply.

Each of theabovedescribed conditionsactivatesthereset circuitery with correct timings (200 msec),
soit restartsthe execution of the program stored on EPOM U1 at address 0000H from ageneral reset
condition.

Please remark that /RESET signal generated by the board is connected to pin 16 C or connector
CN4+CNS5 to reset also eventual peripheral boards connected to BUS ABACO®.

Thisreset circuitery assures correct working for the card and eventual electronic devices connected
to it in any operating condition, especially during the critical power on and off phases.

VISUAL SIGNALATIONS

GPC® 550 features the LEDs described in the following table:

LED COLOUR PURPOSE

LD1 Green Software managed activity LED

LD2 Red Software managed activity LED

LD3 Green Software managed activity LED

LD4 Red Displays Real Time Clock interrupt activation

Ficure 33: LEDs TABLE

The main function of LEDsisto inform the user about card status, with asimple 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 24.

For further information pleaserefer to paragraphs“ACTIVITY LEDS’ and“REAL TIMECLOCK”.
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INTERRUPTS

A remarkable feature of GPC® 550 card is the powerful interrupt management.
Here follows a short description of which devices can geneate interrupts and their modalities; for
further information about interrputs management please refer to the microprocessor data sheet.

- Real Time Clock -> Generates an interrupt on CPU pin /INTO if jumper J11 is connected in
position 2-4.

- CAN controller -> Generates an interrupt on CPU pin /INTO if jumper J11 is connected in
position 2-1.

- Software seria line  -> Generates an interrupt on CPU pin /INTO if jumper J11 is connected in
position 2-3.

- CPU peripherals -> Generate an internal interrupt. CPU section capable to generate such
interrupt are: Timer/Counter, A/D converter, serial line and IC line.

An interrupt manager (ICU) alowsto enable, disable, mask and prioritize the interrupt sources, so
the user has the possibility to respond promptly and efficently to any external event.

POWER SUPPL Y

GPC® 550 must be supplied by a +5 Vdc+5% that must be provided thourgh specific pins of
CN4+CN5.

Board layout has been designed to distribute the unique supply across the whole card; this explains
directionality reported in connectors description.

Should the user decideto provide power supply through another connector, acorrect working verify
must be done.

For exampl e, to supply the card through JP3 or JP4 (for examples, in networkswherean uniquecable
carries signals and supply for all the terminals), jumpers J10 and J14 must be configured properly.
An efficent filtering distributed circuitery protects the card against interference and noise from the
field, improving the overall system efficence.

Please remark that logic supply (+5 Vdc and GND) is galvanically isolated from CAN interface
supply. So, signal GND must NOT be connected to CAN GND on JP5.

A/D converter section uses logic power supply refilterd and redistributed.

For shieldingand trackslocationreasons, ground of thissectioniscalled AGND todistinguishitfrom
supply GND, even if they are electrically connected.

To reduce power consumption, CPU power down and idle modes can be employed.

These modalities allow to reduce the CPU working frequency and can be enabled programming the
CPU internal register PCON.

The user program can reduce supply consumption up to aslow as 100 mA and eventually restorethe
normal working mode when a specific event occours, like and interrupt, avariation on an analog or
digital input, atimeout, etc.

For further information please refer to paragraph “ELECTRIC FEATURES’.
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SERIAL COMMUNICATION SELECTION

Serial line B can be buffered only as RS 232 while serial line A can be buffered in RS 232, RS 422,
RS 485 or Current Loop. By hardware can be sel ected which one of these el ectric standardsis used,
throughjumpersconnection (asdescribedintheprevioustables) and driversinstallation. 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 decided by setting opportunes CPU internal
registers. In the following paragraphs there are al the informations on serial communication
configurations.

Some devices needed for RS 422, RS 485 and Current Loop configurations are not mounted on the
boardinstandard configuration; thisiswhy eachfist non-standard (non-RS232) serial configuration
for line A must bealwaysperformed by grifo®technicians. Thisfar the User can changein autonomy
the configuration following the informations below:

- HW SERIAL LINE A IN RS 232 (default configuration)

S1.7 = indifferent

J8 =  position 2-3 u21 =no device
J12,J16 = connected u22 = no device
J13 = indifferent u24 = no device
J9, J15 = not connected u25 = no device

- HW SERIAL LINE A IN CURRENT LOOP (option .CLOOP)

S1.7 = indifferent

J8 =  position 1-2 u21 =no device
J12,J16 = not connected u22 = no device

J13 = indifferent uz4 = driver HP 4200
J9, J15 = not connected u25 = driver HP 4100

Please remark that Current Loop serial interface is passive, so it must be connected an active
Current Loop serial line, that isaline provided with its own power supply, like described in
figures14+16. Current L oop interface can be empl oyed to make both poi nt-to-point and multi-
point connections through a 2-wires or a 4-wires connection.

- HW SERIAL LINE A IN RS 422 (option .RS 422)

S17 = OFF or ON

J8 =  position 1-2 uz21 = driver SN 75176 or MAX 483
J12,J16 =  not connected u22 = driver SN 75176 or MAX 483
J13 =  position 2-3 u24 = no device

J9, 15 = ™ u25 = no device

Status of signal PWM 1 (software managed), allows to enable or disable the transmitter:

PWM1 =DIR= low level =logicstate0 ->  transmitter enabled

PWM1 =DIR=highlevel =logicstatel -> transmitter disabled
In point-to-point connections, signal PWM1 can be aways kept low (trasnmitter always
enabled), whileinmulti-point connectionstransmitter must beenabled only when atransmission
is requested.
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- HW SERIAL LINE A IN RS 485 (option .RS 485)

S17 = ON

J8 =  position 1-2 uz21 = driver SN 75176 or MAX 483
J12,J16 =  not connected u22 = no device

J13 =  position 1-2 u24 = no device

J9, J15 = ™ u25 = no device

Inthismodality thesignalsto useare pins4 and 5 of connector JP3, that become transmission
or reception lines according to the status of signal PWM 1, managed by software, asfollows:

PWM1 = DIR=low level =logic state0 ->  transmitter enabled
PWM1 =DIR=highlevel =logicstatel -> transmitter disabled

Thiskind of serial communication can be used for multi-point connections, in addition it is
possible to listen to own transmission, so the user is alowed to verify the succes of
transmission. Infact, any conflict onthelinecan berecognized by testingthereceived character
after each transmission.

(*) Ifusingthe RS 422 or RS 485 serial line, it is possible to connect the terminating and forcing
circuit onthelineby using J9 and J15. Thiscircuit must be aways connected in case of point-
to-point connections, whilein case of multi-point connectionsit must be connected olny inthe
farest boards, that is on the edges of the commmunication line.

During areset or apower on, signal PWM 1=DIRisat logic level high, so during these phases
driver RS 485 isin reception or transmission driver RS 422 is disabled, to avoid confilctson
line.

Please remark that RS 232 communication signals available on JP4 can be used as hardware
handshakes (RTS, CTS, DTR, RI, DSR, etc.) mathced to communication signals of seria line A on
JP3.

Thisalowsthe user to use GPC® 550 also to communicate with systemsthat require these signals,
like for example modem, radio bridges, etc.

For further informations about serial communication please refer to the examples of figures 10+16
and to paragraph “SOFTWARE SERIAL LINE B” of thismanual.

BACK UP

OnGPC®550isprovidedwithaL ithiumbattery, called BT1, that keepsdataon SRAM components
and keeps the Real Time Clock counting, aso when power supply fails.

Jumper J7 connects or disconnectsthe battery to saveits duration whenever back up isnot required.
A second external battery, with voltage greater than the one on board, can be connected to back up
circuitery through J6.

This latter is not influenced by jumper J7 and replaces completely BT1.

For the selection of the external battery features please refer to "ELECTRIC FEATURES'
paragraph.

To locate the battery please refer to figure 25.
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On GPC® 550 can be mounted up to 97K bytes and 256 bytes of memory divided in severa
configurations, as described in the following table:

NAME DEVICE SIZE JUMPER CONFIGURATION
U1 EPROM 32K Bytes -
U2 SRAM 32K Bytes -
U3 EPROM 32K Bytes J1 in position 3-4

EEPROM 32K Bytes J1 in position 2-3 and 4-5

FLASH EPROM 32K Bytes J1 in position 1-2 and 3-4

SRAM 32K Bytes J1 in position 2-3 and 4-5
ul4 serial SRAM+RTC 256 Bytes -
ul6 serial EEPROM 256+1024 Bytes -

Ficure 35: MEMORY SELECTION TABLE

All the above described devicesmust feature a JEDEC cmpliant pin out except for the serial devices
instaled on U14 and U16 that must be requested to grifo® in the ordering phase. To determine the
name of the memory devicesthat can be mounted, please refer to the manifacturer documentation.

GPC® 550 is delivered in its default configuratio, this means 32K SRAM on U2, 512 bytes serial
EEPROM on U16 and 256 bytes of SRAM+RTC on U14; any different memory configuration can
be mounted by the user in autonomy or requestedto grifo® intheorder. Below arereported the order
codes for the several optional memory configurations:

32K

.32KMOD

32KF
32EE
.EEQ2
.EEO8

-> 32K SRAM expansion on U3

-> 32K Bytes backed SRAM on U3

-> 32K Bytes parallel FLASH EPROM on U3
-> 32K paralel EEPROM on U3

> 2K bit (=256 Bytes) serial EEPROM on U16
-> 8K bit (=1K Bytes) serial EEPROM on U16

For further informations about memory options and their cost please contact grifo®, whileto easily
locate the memory devices on the board please refer to figure 25.

[ GPce 550
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CAN INTERFACE

Jumper J17 connects or does not connect CAN termination resistor, as described in figure 30.
CAN bus must be a differential line with 60 Q of impedance so termination reistors must be
connected to obtain this value.

This connection, in specific, must be always made in case of point-to-point communication, while
in multi-point communication it must be connected only in the cards at the greatest distance, that is
at the ends of the lines (please see example of figure 24).

Correct CAN termination contributes remarkably to correct communication; in fact on board
interface can supprestransients and isimmune against radio frequence and el ectrmagnetic disturbs
only if connection to the filed is made correctly.

CAN line is galvanically isolated (as descrived in paragraph “POWER SUPPLY”) from board
supply voltage. Ground of CAN line (called CAN GND) is available on a pin of connector JP5.
Thislatter can beused to equilibrate difference of potentialsamongst several CAN systems, but also
to shield physical connection, using CAN shielded cable, to obtain the greatest protection against
external noise.
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SOFTWARE

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 thisway
the User can easily develop all the requested application programsin avery short time. Generally
all software packages available for the mounted microprocessor, or for the 51 family, can be used.

GET 51: itisacomplete programwith editor, communication driver and massmemory management
for al '51 family cards. This program developed by grifo® allowsto operate in the best conditions
when MCS BASIC, BXC51, MDP, FMO52, etc. software tools are used. The program is menu
driven and mouse driven. It is designed to run undr MS-DOS but can run also in MACINTOSH
environment with VIRTUAL-PC. It isdelivered in MS-DOS 3" 1/2 floppy disks.

uC/51: Itisacomfortable, low cost, software packagewith acol pletel DE that allowsto usean editor,
and ANSI C compiler, and assembl er, alinker and aremote sourcelevel debugger user configurable.
Soucesof mainlibrariesand remote debugger areincluded, and so severl utility and demo programs.

MCSBASI C 553: complete devel opment toolsfor MCSBASIC (interpreted BASIC language for
industrial application). It needsaP.C. 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.

BXC51.: crosscompiler for sourcefileswrittenin MCS BASIC 553. It allows aconsiderable speed
increment of the starting MCS BASIC program and it is completely executed on externa P.C.

XPAS51: cross compiler for PASCAL source program , executable on P.C. with MS-DOS.

FORTH: complete software development tools to program the card with FORTH high level
language. It needsaP.C. for User interfaceand it isreally interesting for itsfast execution and small
size, of the generated code.

MICRO/C-51: integer cross compiler for source files in standard ANSI C. It produces a source
assembly file compatiblewith MICRO/ASM 51 or with Intel macro rel ocatable assembler MCS51.

MI1CRO/ASM-51: macro cross assembler availablefor MS-DOS operating system in absolute and
relocatable version. In this rel ocatable version is supplied with alinker and alibrary manager.

M1 CRO/SL D-51: sourcelevel debugger and ssimulator. It isexecuted on P.C. without any additional
hardware and it allows loading of HEX and SYMBOLIC files, breakpoint setting, instruction
execution in trace mode, registers and memory dump, etc.

HI-TECH C: crosscompiler for C sourceprogram. Itisapowerful softwaretool that includeseditor,
C compiler, assembler, optimizer, linker, library, and remote symbolic debugger, in one easy to use
integrated devel opment environment.

K SC: cross compiler for C source program. It is a powerful software tool that includes editor, C
compiler, assembler, optimizer, linker, library, simulator and remote symbolic debugger, inoneeasy
to use integrated development environment for Windows.
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M DP: monitor debugger program abletoload and debug each HEX Intel filesfor 51 microprocessor
family. Itis provided of the standard commands available on in circuit emulator and requires only
an external P.C. connected through a seria line.

RSD 553: It is a Remote Symbolic Debugger with cross assembler. It is provided of the standard
commands available on in circuit emulator and requires only an external P.C. connected through a
serial line. Thereis at high level user interface that can visualize al the processor status.

NOICE: It isaPC-hosted debugger consists of atarget-specific DOS program, NOICExxx.EXE,
and atarget-resident monitor program. Thetwo programscomunicateviaRS-232. NOICE includes:
source level debug; adisassembler; afile viewer; memory display and editing; avirtually unlimited
number of breakpoints; hardware-free single step; definition of symbols; the ability to record and
play back files of commands; on-line help.

OPEN 51/UNI: in circuit emulator for the 51 family. It isa powerfull hardware and software tool
that includes: sourcelevel debugging and symbolic debugging; project management; built-in multi-
file editor; execution of external compilers; debugging of several modules at the same time; built-
in disassembler; source level step and trace functions; animate functions; inserting and deleting of
breakpoints on the source level; watching and modifying variables on symbol and absolute level.

BASCOM 8051 cross compiler for BASIC source program. It is a powerful software tool that
includes editor, BASIC compiler and simulator included in an easy to use integrated development
environment for Windows. Many memory models, data types and direct use of hardware resource
instructions are available.

FM 052: monitor debugger programabl etoload and debug eachHEX Intel filesfor 51 microprocessor
family. Itis provided of the standard commands available on in circuit emulator and requires only
an external P.C. connected through aserial line. It is preconfigured to work directly with BASCOM
8051 and GET51 software tools.

It isalso capableto program on FLAH EPROM the user application for debugging and executeitin
autorun mode.

DDS C: low cost ross compiler for C source program. It is a powerful software tool that includes
editor, C compiler (integer), assembler, optimizer, linker, library, and remote symbolic debugger, in
oneeasy to useintegrated devel opment environment. Therearea soincluded thelibrary sourcesand
many utilities.

LADDERWORK: It is a easy to use system to generate automation application using the very
famouts contact logic. It features a graphic editor to place and connect components that refer to
hardwareresources (likedigital 1.0, counters, A/D, etc.) like on an electric diagram and define their
properties, and efficent compiler to create the executable code and an utility to download it.
Integrated IDE makes comfortable use of these tools. Delivered in a CD for Windows with user
manual and hardware key.
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ADDRESSES AND MAPS

INTRODUCTION

Inthischapter arereported all information about card use, related to hardwarefeatures of GPC® 553.
For example, the registers addresses, the memory allocation and peripheral devices software
management are described below.

ADDRESSES

The card devices addresses are managed from a control logic, realized with programamble logic.
Thiscontrol logicallocatesmemory and peripheral deviceswithvery low power consumption, intwo
Separate manners.

The 80C552 microprocessor addresses 64K bytes of code memory and 64K bytes of data memory
and the control logic provides on board memory and peripheral devices alocation inside these
addresses spaces.

Control logic sets size, type and addresses of memory device through jumpers J4 and J5.

It sets1/O addresses od external devicesalwaysinlocationsthat avoid conflictswith microprocessor
internal devices.

Summarizing the control logic allocates:

- Up to 32K bytes of EPROM on U1l

- Upto 32K bytes of SRAM/EEPROM on U2

- Up to 32K bytes of SRAM/EEPROM/EPROM on U3
- BUSABACO®

- S1 configuration Dip Switch

- Activity LEDs

- Buzzer

- Digital 1/O controller PPI 82c55

- CAN controller

The addresses listed here and in the following paragraphs cannot be reall ocated.

Other devicesaremanaged awaysby control logic but they arenot alocatedin memory spaceinfact
these devices are drived through CPU 1/0O lines with a syncronous communication.

MEMORY CONFIGURATIONS

On the GPC® 550 three different memory configurations can be selected. The configuration must
be selected (with jumpers J4 and J5) both according to used software tools and user requests and/or
application features.

Please remark that position 1-2 of jumper J4 is not descriveb because reserved for future expasions.
Thefollowing figures describe available memory configurations, distinguishing between code area
and data area, accessible respectively with CPU instructions MOV C and MOV X.
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MEMORY CONFIGURATION O

CODE AREA DATA AREA

Fre [ PPIs2css
LEDS,

Cr oo BUZZER,

FEFFH . | DIPSWITCH

FFFOH

\
V[ Ner . [ABACO®BUS]
\| USED FF80H

U3: \ [CAN controller
7EFFH s \ I FEOOH

FLASH,
EPROM,
EEPROM

8000H
7FFFH
)
J5
)
3|e
21| J4
11@
OOO0OH

Ficure 37: MODE 0 memMoORY conFiGURATION (BASIC+DEBUG)

Used by software tools as: BASIC 550; BXC51; HI TECH C 51, DDS MICRO C 51; SY S51PW;
SY S51CW; BASCOM 8051, uC/51, etc.

(GPC®550  Rel.5.00 ) & Page 53




(—abaco—e*)(bus) grifo®

MEMORY CONFIGURATION 1

FFFFH

FFOOH
FEFFH

8000H
7FFFH

0000H

CODE AREA DATA AREA

ON BOARD I/O

ITALIAN TECHNOLOGY

PPI 82C55 |
FFF4H

LEDS,
BUZZER,

DIP SWITCH
FFFOH

ABACO® BUS

CAN controller

_I FF80H
AN controle]

FFOOH

Ficure 38: MODE 1 MEMORY CONFIGURATION

Used by softwaretoolsas: HI TECH C 51; DDSMICRO C 51; SY S51PW; SY S51CW; BASCOM
8051; uC/51, etc.
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MEMORY CONFIGURATION 3
CODE AREA DATA AREA

FFFFH PPl 82C55 |
ON BOARD I/O FFF4H

LEDS,
FFOOH BUZZER,
FEFFH DIP SWITCH

FFFOH

\
\ NOT
Al \ |ABACO®BUS|
7EFFH U3: \ CAN controllerl
SRAM ’ FFOOH

FLASH,
EPROM,
EEPROM
8000H
7FFFH
2000H
1FFFH
J5
3
2 34
1
0000H

Ficure 39: MODE 3 MEMORY CONFIGURATION

Used by software tools as: MD/P, FMO52; LUCIFER per HI TECH C 51; DDS MICRO C 51;
SY S51PW; SY S51CW; BASCOM 8051; uC/51; etc.
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BUSABACO®2 MAPPING

GPC® 550 control logic manages also BUS ABACO® addressing; as shown in figure 40, it is
available starting from BUS addresses for 112 bytes of extension.

Accesing any address in this range enables signal /IORQ and al the other control signals of
CN4+CNS5.

On ly least significant byte of 1/0 address is used when addressing peripherals cards, becauseBUS
ABACO® employes ony 8 bits for addressing and 8 bits for data.

/O ADDRESSES

I/O addresses arelocated in the last 256 bytes of the 64K bytes microprocessor addressing space, to
avoid conflict problems.
Next table showsaddresses, meaningsand direction of peripheral devicesregisters(only theexternal
ones to miCroprocessor):

DEVICE REGISTER | ADDRESS | R/W MEANING

Register for management of UART
CAN SJA 1000 in BasicCAN or
CAN FFOOH+FF7FH | R/W |PeloCAN modality (registers are the
same as reported in the component
data sheet, plus an offset of FFOOH).

ABACO® BUS management

CAN controller
SJA 1000

ABACO® BUS BUS FF80H+FFEFH | R/W
addresses.
Activity LED LED FEF1H W Activity LEDs I__Dl, LD2 and LD3
management register.
BUZZER BUZ FFF1H W |Buzzer BZ1 management register.
DIP SWITCH DIP FFF3H R |Dip switch S1 acquisition register.
PA FFF4H R/W [Port A data register
PB FFF5H R/W |Port B data register
PPl 82C55 ,
PC FFF6H R/W [Port C data register
RC FFF7H R/W [Command and control register

Ficure 40: |/O ADDRESSES TABLE

For further information about register meanings, pleaserefer tonext paragraph called ' PERIPHERAL
DEVICES SOFTWARE DESCRIPTION".

Please remark that the above table reports the description of external devices registers only, for a
description of microcontroller internal regisers please refer to manufacturer documentation.
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PERIPHERAL DEVICES SOFTWARE DESCRIPTION

In the previous paragraphs are described the external registers addresses, while in this onethereis
aspecific description of registers meaning and function (please refer to I/0O addressestable, for the
registers names and addresses values). For amore detailed description of the devices, please refer
to manufacturing company documentation; for microprocessor internal periphera devices, not
described in this paragraph, refer to appendix B. In the following paragraphs the D7+DO0 and .0+7
indications denote the eight bits of the combination used in I/O operations.

SOFTWARE 12C BUS
Software I°C BUS line installed on GPC® 550 is made using two bidirectional 1/O lines of CPU:

P3.3 ->  |lineDATA = SW SDA
P3.5 ->  |lineCLOCK =SW SCL

they can be easily managed by the user to obtain sequences and timings defined by this standard.

More easily, the user can use the high level procedures provided with programmin package that
perform complete management of protocol just passing them few parameters.

On software 1°C BUS line devices at slave addresses AOH and A8H are already installed, like
described in paragraphs “ SERIAL SRAM+RTC” and “SERIAL EEPROM”.

ACTIVITY LEDS

Control logic allows to manage three activity LEDs, using as many bits of LED register:

LED.7=0 -> LD1OFF
LED.7=1 -> LD1ON
LED.6=0 -> LD3OFF
LED6=1 -> LD3ON
LED.5=0 -> LD2OFF
LED5=1 -> LD2ON

LED register sharsits address with other on board peripherals, so each read/write operation to this
register affects the programming of these other devices.
LED register is set to O after reset or power on, so during these phases LEDs are all OFF.
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BUZZER
Buzzer BZ1 is software managed through bit DO of register BUS:

BUZ.0=0 -> BZ1OFF
BUZ.0=1 -> BZ1ON

Main purpose of buzzer is acoustic signalation of application program status conditions to obtain
attention from the user (for example to send an alert, etc).

BUZ register sharsits address with other on board peripherals, so each read/write operation to this
register affects the programming of these other devices.

BUZ register is set to O after reset or power on, so during these phases buzzer is OFF.

SERIAL EEPROM

For software management of serial EEPROM moduleof U186, pleaserefer to specific documentation
or to demo programs supplied with the card. The User must realize aserial communication with 12C
bus standard protocol, through two I/O microprocessor pins. The first 32 bytes of serial EEPROM
are reserved for software tools use, so they can't be neither read nor written by User program.
The only necessary information is the electric connection:

DATAsignd  (SW SDA)->  P3.30of CPU
CLOCK signd  (SW SCL) ->  P3.50f CPU

Signals A0,A1,A2 of dave address are connected to the following logic levels: 0, O, 1.

Logic status 0 means logic status low (=0 V), while logic status 1 means logic status high (=5 V).
For further information about port management modalities, please refer to CPU technical
documentation.

EEPROM management lines are set to 1 after reset or power on.

DIPSWITCH S1

The on board S1 Dip Switch status can be obtained by software, through asimple "read operation”
at the DIP register address.
The corrispondence between register bits and Dip Switch is asfollows:

DIP.7 ->  dip switch S1.8
DIP.6 > 0

DIP.5 ->  dip switch S1.6
DIP.4 ->  dip switch S1.5
DIP.3 ->  dip switch S1.4
DIP.2 ->  dip switch S1.3
DIP.1 ->  dip switch S1.2
DIP.O ->  dip switch S1.1
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Reading DIP register by software, the user obtains a complemented combination, in fact "ON"
position corresponds to O logic status and "OFF" position cooresponds to 1 logic status.

Dip switch 8 of S1 featuresthe RUN (ON) and DEBUG (OFF) function, specific for some software
packaged of grifo®.

To easily locate dip switch S1 please refer to figures 25 and 26.

BACKED SRAM + SERIAL RTC

TheU14 SRAM module, can be provided with on board Lithium battery and with Real Time Clock
which manages time (hours, minutes, seconds) and date (day, month, year, day of the week).
RTC section can a so generate periodic interrupts whose period can be programmed by the user, so
it can be used to awaken CPU from low consumption working modes.

For softwaremanagement of serial SRAM+RTC moduleof U14, pleaserefer to specificdocumentation
or to demo programs supplied with the card. The User must realize aserial communication with 12C
bus standard protocol, through two 1/O microprocessor pins. The only necessary information isthe
electric connection:

DATA signd  (SW SDA)-> P3.3of CPU
CLOCK signa (SW SCL) -> P3.50f CPU

Signal AOisonnected to logic level O, soits slave addressis AOH.

Asthe communication signals are used both for RAM+RTC and EEPROM, if U14 ismounted then
aserial EEPROM with a maximum size of 1024 bytes (24C08) can be installed on U16 .

CPU INTERNAL PERIPHERALS

Registers description and purpose for al internal peripherals (ADC, TMR CNT, ICU, UART, 12C
BUS HW, etc.) is availabe in the manufacturer data sheet.

Please refer to chapter “BIBLIOGRAPHY” and to appendix B of this manual to easily locate such
documentation.

(GPC®550  Rel.5.00 ) & Page 59




[—M(bu J'] grifo® ITALIAN TECHNOLOGY

RS 422-485 COMMUNICATION DIRECTION

As described in paragraph “SERIAL COMMUNICATION SELECTION”, the RS 422 or RS 485
communication direction isenabled by sofwware, driven by asignal called DIR whichisconnected
to signa PWM1 of CPU.

Internal register PWM 1 can set the signal, to control the communication as follows:

Point-to-point RS 422 communication: both transmitter and receiver are enabled
by hardwareitisenoughto set dip switch S1.7 OFF, to disconnect PWM 1 signal from DIR signal
and so to keep transmission enabled;
by software no management is required;

Network RS422 communication: transmitter isenabledintransmission, receiver isalwaysenabled
by hardware it is enough to set dip switch S1.7 ON, to connect PWM 1 signal from DIR signal;
by software transmitter management is made as follows:

register PWM1 = O0H -> DIR = logic status 0 ->  transmitter enabled
register PWM1 = FFH -> DIR = logic status 1 ->  transmitter disabled

Network RS 485 communication: transmitter is enabled in transmission, receiver is always
enabled, communication is half duplex
by hardware it is enough to set dip switch S1.7 ON, to connect PWM 1 signal from DIR signal;
by software transmitter management is made as follows:

register PWM1 = O0H -> DIR = logic status 0 ->  reception
register PWM1 = FFH -> DIR = logic status 1 ->  transmission

Please remark that when S1.7 isON, DIR signal is connected to PWM 1 signal so this latter cannot
be used for other purposes.

After areset or apower on, PWM1=DIRisatlogiclevel high, sotransmissionisdisabled, to avoid
interferencein theline.

Please refer to specific technical documentatio for setting register PWM 1.

SOFTWARE SERIAL LINEB

Serial line B of GPC® 550 is a software serid line, in fact it is made using two CPU 1/O signals
electrically buffered in RS 232. The I/O signals are:

P3.4 (output) ->  |ineTXB RS232
P3.2 (input) ->  lineRXB RS232 (if J11isin position 2-4)
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In conformanceto standard RS 232, logic status O of pinsisthe postive status (+9 V) of signal, while
logic status 1 is negative status (-9 V).

Serial B management must be done completely by the application program, that must create the
correct time sequence on pin P3.4 for transmission and examine pin P3.2 for reception.

By means to smplify such management it is better to use an internal timer for time base and use
interrupt /INTO to signal automatically the beginning of a character in reception.

The user can also take advantage of some software packages (like for example BASCOM 8051 or
BASI C 550) that support serial softwaremanagement withhighlevel instructions; thisallowsto send
and receive characters, using preset physical protocol, without any direct interaction with I/O lines
and timing problems.

For further information about PORT signal smanagement, pl easerefer to CPU techni cal documentation.
After areset or apower on, both signals of software serial B are set to logic level high.

PPI 82C55

Thisexternal peripheral deviceis managed through 4 registers. one status register (CNT) and three
dataregisters (PDA, PDB, PDC). The dataregisters are avail able both for read operation (to obtain
signal status) and for write operation (to set signal status) withthe corrispondencedescribedinfigure
23. The PPl 82C55 can work in three different modes:

MODE O=itprovidestwo 8 bitsbidirectional ports(A,B) andtwo 4 bitsbidirectiona ports(CLOW,
C HIGH); output signals are latched and input signals are not latched; no handshake signals are
provided.

MODE 1 = it providestwo 12 bits ports (A+C LOW and B+C HIGH) where ports A and B are used
as81/0 lines and port C are used as 4 handshake lines. Both inputs and outputs are latched.

MODE 2 =it provides a 13 hits port (A+C3+7) where port A isused as 8 I/O lines and the 5 bits of
port C are used as handshake, and a 11 bits port (B+C0+2) where port B isused as 8 1/0 lines and
the 3 bits of port C are used as handshakes. Both inputs and outputs are latched.

The deviceis programmed writing an 8 bitsword in the statusregister CNT, with the following bit
meaning:

CNT =SF M1 M2 A CH M3 B CL

where

SF = mode Set Flag: if actived (1) the device is enabled for standard I/O operation
M1 M2 =mode selection:

0O O =mode0

0 1 =mode 1

1 X = mode 2
A = port A direction: 1=input; O=output

CH = port C HIGH direction: 1=input; O=output

M3 = mode selection: 1=mode 1; 0=mode 0

B = port B direction: 1=input; O=output

CL = port C LOW direction: 1=input; O=output

After Reset or power on PPl 82C55 isprogrammed in mode Owith all threeportsininput; inthisway
any connection of PPl 82C55 signals can be used without conflict problems.
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/O SIGNAL S OF CPU

Microcontroller PBOC552, installed on GPC® 550, featuresthree8bit ports(Port1, 4 and 5) totalizing
24 digital 1/0 signals.

Many of these signals are physically multiplexed iniside the microprocessor and so can perfrom
different tasks accroding to their software programming.

Theuser can decidewithout limitationsthefunction of signalsconencted to CN1 and JP1, whilemust
not absolutely program Port 0 and 2.

Remaining Port 3 is dedicated to software 1°C BUS and serial line, so it must be programmed
carefully.

Wrong programming or initialization of Port O, 2 or 3 can cause incorrect working or hang of
application program.

For further informationabout PORT signal smanagement, pleaserefer to CPU techni cal documentation.
After areset or apower on, all Port signals set to logic level high asinputs.

CAN CONTROLLER

Asshownintableof figure4l, CAN controller SJIA 1000 is managed through a set of status and/or
command registers described in detail in appendix B of this manual and used in the examples
delivered with the board.

This paragraph repors only additional information to use correctly these registers.

1) Communication Bit Rate, as can be seen from information in appendix B, is calculated with
following formula:

BAUD RATE =Freq/2* (BRP + 1) * (3+ TSEG1 + TSEG2)

where:

Freq =  CAN controller clock frequency in Hz (24000000 for GPC® 550).

BRP =  Vaueof bit BRP.x or Bus Timing Register 0 (BTRO, address FFO6H).
TSEG1 =  Vaueof bit TSEG1.x or Bus Timing Register 1 (BTR1, address FFO7H).
TSEG2 =  Vaueof bit TSEG2.x or Bus Timing Register 1 (BTR1, address FFO7H).

2) To interface correctly CAN controller SJA 1000 and line driver 82C250, it is essential to
program Output Control Register (OCR, address INDPCS6 + 8) with value FA Hex; this
configures the device for "Normal output mode", with outputs TX0 and TX1 in "Push Pull".

3) Thefollowing figure showsthe flow chart of suggested initialization for CAN controller SJIA
1000: it is easy to see that thereisno initialization for interrupt. To eventually manage them,
itisessential to program opportunely the bits of control register (CR, address|NDPSC6 + 0).
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C START Initialization of CAN controller SJA1000 )

v
Write 1 into Control register (CR, address FFOOH): enables
Reset request
v
Read Control register (CR, address FFOOH) It—
< RM (Reset mode, bit 0) of control register (CR, address
FFOOH) =1 NO
v YES
Set Acceptance code register (ACR, address FF04H) |
Set Acceptance mask register (AMR, address FFO5H) |
v
Set Bus Timing register 0 (BTRO, address FFO6H) |
Set Bus Timing register 1 (BTR1, address FFO7H)
v
Write FA Hex into Output control register (OCR, address
FFO8H): Normal output mode and Push-Pull.
v
Write 0 into Control register (CR, address FFOOH): disables
Reset mode, Normal operation and no Interrupt.
v
Read Control register (CR, address FFOOH) Ii—

RR (Reset request, bit 0) of control register (CR, address \ NO
FFOOH) = 0

v YES

( END I nitialization )

Ficure 41: CAN CONTROLLER INITIALIZATION FLOW CHART
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EXTERNAL CARDS

GPC® 550 can be connected to a wide range of block modules and operator interface system
produced by grifo®, or to many system of other companies. The on board resources can be expanded
with asimple connection to the numerous peripheral grifo® boards,both intelligent and not, thanks
toitsstandard ABACO® BUS connector. Even cardswith ABACO® 1/0O BUS can be connected, by
using the proper mother boards. Hereunder some of these cardsarebriefly described; ask thedetailed
information directly to grifo®, if required.

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

TBO 01-TBO 08
Transistor BLOCK Output
Interface for ABACO® standard 1/0O 20 pins connector; 16 or 8 transistor output lines45 Vdc 3 A
open collector; screw terminal; optocoupled and displayed lines; connection for DIN 247277-1 and
3rails.

RBO 01
Relé BLOCK Output
Interfacefor ABACO® standard 1/0 20 pinsconnector; 8displayed 5A or 10A relays; screw terminal;
connection for DIN Q rails.

RBO 08 - RBO 16
Relé BLOCK Output
Interface for ABACO® standard 1/0 20 pins connector; 8 or 16 displayed Relays 3A with MOV;
screw terminal; connection for DIN Ctype and Q rails.

KDL X24 - KDF 224
Keyboard Display LCD 2,4 rows 24 keys
Interface with Fluorescent or LCD display, LEDs backlit, 20x2 or 20x4 characters; up to 24 keys
matrix keyboard connector. Itisdirectly driven by a20 pinsABACO® /O standard connector; High
level languages supported; standard pinout for telephone keyboard.

XBlI R4-XBI T4
miXed BLOCK Input-Output
Interface for ABACO® standard /O 20 pins connector; 4 Relays 3A with MOV or 4 optocoupled
Transistors3A open collectors; 4 input linesoptocoupled; screw terminal; connectionfor DIN Ctype
and Q rails.
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FBC - WIRE TO CARD
Flat Block Contact
This interconnection system "wire to board" allows the connection to many type of flat cable
connectors to terminal for external connections. Connection for DIN Q rails.

XBI 01
miXed BLOCK Input-Output
Interface for ABACO® standard /0O 20 pins connector; 8 transistor output lines45 Vdc 3A; 8 input
lines; screw terminal; optocoupled and displayed I/Olines; connectionfor DIN 247277-1 and 3rails.

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 seria line; serial E2 for set up and message.
Pssibility of re-naming keys, LEDsand panel nameby inserting label with new nameinto the proper
sot; 24 Keysand 16 L EDswith blinking attri bute and buzzer manageabl e by software; builtin power
supply; RTC option, reader of magnetic badge and relay. The QTP 24P islow cost no intelligent
(passive) version. It isdirectly driven from 16 TTL 1/O lines; high level languages supported.

QTP G28
Quick Terminal Panel - LCD Graphic, 28 keys
L CD display 240x128 pixels, CFC backlit; Optocoupled RS232lineand additional RS232/422/485/
C.L.line; CAN linecontroller; E?for set up; RTC and RAM lithium backed; primary graphic object;
possibility of re-naming keys, LEDs and panel name; 28 keys and 16 LEDs with blinking attribute
and buzzer manageabl e by software; Buzzer; built-in power supply; reader of magnetic badge and
relay option.

DEB 01
Didactic Experimental Board
Supporting card for 16 TTL 1/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.

ABB 03
ABACO® Block BUS 3 dlots
3 dlots ABACO® mother board; 4 TE pitch connectors; ABACO® 1/O BUS connector; screw
terminal for power supply; connection for DIN C type and Q rails.

ABB 05
ABACO® Block BUS 5 dlots
5slotsABACO® mother board with power supply. Doublepower supply builtin; 5V dc 2,5A section
for powering the on board logic; second section at 24V dc 400mA galvanically coupled, for the
optocoupled input lines. Auxiliary connector for ABACO® I/O BUS. Connection for DIN Q rails.

MCI 64
Memory Cards Interfaces 64 MBytes
Interfacing card for managing 68 pins PCMCIA memory cards, it is directly driven from any
ABACO® |/O standard connector; High level languages GDOS supported.
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IAC 01

Interface Adapter Centronics
I nterfacebetween ABACO® standard I/0 20 pinsconnector and D 25 pinsconnector with Centronics
standard pin out.

IBC 01

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

OBI N8- OBI P8
Opto BLOCK Input NPN-PNP
Interface between 8 NPN, PNP optocoupled and displayed input lines, with screw termina and
ABACQO® standard 1/0 20 pins connector; power supply section; connection for DIN Q rails.

TBO 01- TBO 08
Transistor BLOCK Output

Interface for ABACO® standard 1/0 20 pins connector; 16 or 8 transistor output lines45 Vdc 3 A
open collector; screw terminal; optocoupl ed and displayed lines; connection for DIN 247277-1 and
3rails.

RBO 08 - RBO 16

Relé BLOCK Output

Interface for ABACO® standard 1/0 20 pins connector; 8 or 16 displayed Relays 3A with MOV;
screw terminal; connection for DIN Ctype and Q rails.

FBC 20 - FBC 120
Flat Block Contact 20 vie
Interfacciatra2 o 1 connettori aperforazione di isolante (scatolino da 20 vie maschi) elafilaturada
campo (morsettiere arapida estrazione). Attacco rapido per guidetipo DIN 46277-1 e 3.

IPC 52
Intelligent Peripheral Controller, 24 analogic input
Thisintelligent peripheral card acquires 24 indipendent analogic input lines: 8 PT 100 or PT 1000
sensors, 8 JK,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 1/O lines; 5 or 8 conversion per
second; facility of networking up to 127 |PC 52 cards using serial line. BUS interfacing or through
RS 232, RS 422, RS 485 or current loop line. Only 5Vdc power supply.

ADC 812
Analog to Digital Converter, 12 bits, multi range
DAS (DataAcquisition System) multi range 8 channels 12 bit A/D conversion lines; track and hold;
6us conversion time; range +10, +5, +10, +5Vdc or 0+20, 4+20mA; analog inputs connections
through quick terminal screw connectors; ABACO® 1/0 BUS interface; direct mounting for DIN
247277-1 and 3 rails; 4 type dimension.

DAC 212
Digital to Analog Converter 12 bits, multi range
Digital to Analog converter; multi range 2 channels 12 bits + 10, +10 Vdc output; analog outputs
connectionsthrough quick terminal screw connectors; ABACO® /0O BUSinterface; direct mounting
for DIN 247277-1 and 3 rails; 4 type dimension.
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Page 68

& (GPC®550  Rel.5.00 )




ITALIAN TECHNOLOGY grifo® —— [—M(bu :]

APPENDIX A: ELECTRIC DIAGRAMS

Thischapter showsthe el ectric diagram of the most frequently used interfacesfor GPC® 550. Every
one of these interfaces can be made by the User in autonomy, while only few of them are grifo®
standard boards and can be ordered.

A [ B [ C [ D
1 1
CN2 CN1
20 pin Low-Profile Male 25 pin D-Type Female
—1 pi0l 0 %5 ; o | IsTROBE
Po.o| O 0 3 O | D1
PO.1 | O; 7O | b2
po.2| O 3 T O | D3
P0.3 | Ofg oo | b4
PO.4 | Oe -7O | DS
P0.5 | O 5o | b6
2| P0.6| O 9O | D7 2
P0.7 | O3 9O | b8
PL5| O115 0 | /ACK
p1.7| © 1 v O | BUSY
P1.4| O3 150 [PE
P1.6| Oig O | SELECT
P1.1| O3 150 | /AUTOLF
- o113 T39O | /FAULT | |
PL.2| Oy 19O | /RESET
P1.3| Offg 14O | MoDE
O o}
18 19
+5v | O 17 5d O
G\D | O 21 8
XX XXX XX KX 220
3 O 3
+5v  RRI 24 ~
25
4,7 K@ 9+1 c4 22 nF| C6| 22 nF| cg| 2.2 nF|C10[2,2 nF O
22 uF 6,3V
C it e
c7 C9 11
i o Ta ST T|9T[oT [T i
/717 2,2 nF 2.2 nF 2.2 nF 2.2 nF 2.2 nF
4 4
5 5
Title:  IAC 01 grifo®
Date: 13-11-98 Rel. 1.1
Page: 1 of 1
A | B | C | D

Ficure Al: IAC 01 ELECTRIC DIAGRAM
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A | B | C
1/0 20 pins VFD FUTABA LCD 20x2 LCD 20x4
CN3 v CN5 CN6 CN4
RR1
1 T D7 1
PA7 [Of X - 20 O =0 D7
PA.6 (O X 5E =9 o 50O iD6
X O O O iD5
PA.5 06 D4 72 NEE 112
X O O O D4
PA.4 03 D3 o Ul 102
X O O O iD3
PA.3 |0, D2 112 =0 9
X O O O D2
PA.2 |O 1 D1 132 ) P
X O O O D1
| PALIOY DO 15X S 7R —
PA.0 |O X O O O iD0
+5V
ﬁ RR2
/SEL E E
pc.2 O X =0 or o)
16 X R/W =5 RIW 5
PC.1 O 15 RS \ 4 4 RS 4 O
pC.0 (O X TR O O
O X L0
2 Egi O 11 x| — /BUSY 20 : 2
2/—5—1 TEST 1 eo O 3 Contrast 3 O
+sv |02 02 2 O——&lﬂ’/l
17 8 X 1 1N
GND |O \9 \9 \9
L e OS] |,
— c4 T . 08 CN1 [
12 X .16l 16~ GND 2 o
~ ~ el IS
7 O
c1 —'— l:T_l c2 R3
20 R1
N.C. [0 © 4 X Ro
3| e o o 3 P e 3
oo O +VLED| O3 =0
R2
R4
+5V R6 CN2 _
| ~4
12 ﬁ RR2 O F|E [D |C |[J [N
pcs |2 % L5 1o
— PC.6 |O X —O —
pc.7 |OL2 X o CR |9 6 3 I M External Keyboard
—L_1+10O% = 46
=5 0 [8 |5 |2 |H [L
———1+0t
O A 7 4 1 G K
LCD20x2 LCD20x4 FutabaVFD S N N N N O
4| e Mo, Q O 0 0O O O 4
R2= N.M. N.M. N.M "
R3= 18Q 120 N.M +
R4= 18Q 120 N.M ? ¥ 2 p P B N0 P2
R5= N.M. N.M. N.M ‘
R6= 470Q VAN AN AN AR AYAN
R7= 470Q c3 , IC1
R8= 470Q i ‘
R9= 470Q 7407
1 [RR1=22KQ 9+1 SIP 1 3 5 g 11 i3 |
RR2= 22KQ 9+1 SIP
RV 1= 10K trimmer
Cl= 100nF
C2= 22uF 6,3V Tantalium
C3=100nF Do D1 D2 D3 D4 D5
C4= 100nF
C5= 22uF 6,3V Tantalium
5 CN1= 2 pins mini male connector 5
CN2= 10 pins mae strip
CN3= 20 pins male low profile c connector .
CN4= LCD L214 (20x4) Sl _
CN5= Futaba VFD20x2 Tilee KDL/F-2/424 gr|f0®
CN6= LCD L2012 (20x2)
IC1= 7407
J1= 2 pins female jumper Date: 22-07-1998 Rel. 1.2
Page: 1 of 1
A | B | C |

Ficure A2: KDx x24 ELECTRIC DIAGRAM
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A I B I C I
Standard I/O 20 pin connector DISPLAY 2x20 DISPLAY 4x20
CN4 R N1 CN2
7 D7 ﬁ s 14 14
O
52'788 D6 § 13X 138
1 .6 05 D5 X 12X 120 1
pA4 OS2I g 1165
PA3 O3 Bg X L5 L985—1—ip3
PA2 QX 9% o351 2
PAL Q51X 20 2Q——iD1
PA.0 O X O O——D0
|| +5V -
13 TRRZ E 6 E 6
O
PC.2 81 5 § R/W 5 = R/W 58
pC0 L X — L0 — 0
pc.3 O X|—
M 2/ OS Contrast 30 RV1
2 18 1 2 2 2
+5v O {o o} O O +5V
oNp O 15 e
- 1
T C2 C1 R1
| _I_ 160y 160y R3
— ,7;7 OLs 150 —
R2
5y Keyboard connector Matrix
K
OLL T Rr2 R7 O T T T 1 e);t))::lard
Yt m——— e L R R
3| |rceQl x— L——o2 LI21S1A15 |3
PC.7 OlO X # 9 6 3 4|5 6 Bls
= | Lo
N.C. OL2 0 |8 |5 |2 718|9|C|7
N.C. 20 2 * 8
o= -O 1 2 11 01#1D
1 2 3 4
- DC Power supply 3 7 6 5 —O0 0000 000— [
oH— 0. 0O 0 O o [ 12345678
Y N O R )
i 14
s I1AAALAAA
. - SN 7407 .
Jl f Js 19 ]11 ]13
DO D1 D2 D3
__________________ I +5V
1 Ona
[ SWITCHING : c6 C9 L1 cs c7 ]
REGOLATOR I K i
, —
I TZ1
I
5| v N _____ ! B 5
AC Power supply
Title QTP 16P grifoe
Date 22-07-98 Re. 1.2
Page: 1 of 1
A | B | C I

Ficure A3: QTP 16P ELECTRIC DIAGRAM
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A I B I C I
I/0 20 pins VFD FUTABA LCD 20x2 LCD 20x4
CN2 %’ CN5 CN6 CN4
RR1
D7
PA.7|OF X == ;Q I;Q ~2OT—sD
PA'6OS § D5 4 12X 12O
1| PA5O< o4 =0, 19 T OT——Coll 1
PA.4O3 X 53 90 100 10()——ICoI.ZZ
PA.3 O X 55 -0 90 90——|(30|.3
PA.2 O X DI 59 9 s ——iCol4
PA. O X 50 0 -0 —O—Col5
PA.0|O 2ad O O O-—Col6
+ﬁ5\/
| RR2 ]
13 /SEL 18 E 6 E 6
PC.2 816 § /WR 17Q R/W 5Q R/W 58
PC.1 QLS X ~ RS 4 X RS 45
Egﬁg o X BUSY ~ ICLK
pc.4 O+ Xi— 1220
—5—1 TEST 16 3 Contrast 3
2 J1 ~ © © - I RV1 2
18 | 20) 2
+oV 017 ool 8 ~ 1 X 1Q_
GND|O C12 9 9 9
L ke
c13 L= ')
TT H%
120 160 lGO
- 14 e v SOOI =
T
2
N.C. ;—g ¢ 48 R7 RS
N.C.|D et i
R6
3 PC.4 Oll CN3 3
+5V
RS 1 r 1
:] 10
PC.5|0O 12 ; RO —O 7 |Enter| 6 L H D
PC 6|2 X L—toe
pc.7|OX° X R10 Esc[0 (4 (K [G |C QTP 24 keyboard
- :] 8 l 4x6
| RR2 R11 _O 5 9 3 J F B X ]
1 +0O4
—O 1 |8 [2 [1 E [ A
J2 6 5 4 3 > 1
Mela' Panel O O O O O O
RV s 3 1o 12 b
’ j‘ )
& AAAAAA| .
7
1+ 7407
9 5 11 3 13 1
Col.6 Col.5 Col.4 Col3 Col.2 Col.l
—— D
5 QTP 24 5
oo Oros Oro7 7 Oros .
() Title: QTP 24P grifoe
aldald0000
Ow137) P14 Orbis |:|i6 Date 2 2 B 0 7 - 1 9 9 8 Rel " l i 2
ESC @ @ ENTER|
I KL Page: 1 of 2
A | B | C I
Ficure A4: QTP 24P ELECTRIC DIAGRAM - PART 1
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A B | C |
+5V CN1
‘ IC1 7| cs v
1 c5 C11 SWITCHING L_l 1
IC2 it it,
L_l ‘T‘ REGOLATOR
M5480 ¢ ¢
7n
17—
18—
20—
21—
22—
23—
/i LD16
24
LY
2 25 @ LD15 2
+5V
A LD14
FU D ®
R1 27 @ LD13
|| | ||
-- @ 13 28 @ LD12
c2 2 @ LD11
T 1 u +5V
/A LD9
4 %
R4 R3
/i LD8
5 %
CLK ' é 15 5 @ LD7
. /A LD6
SD o4
: 10 LD5
4 8 © 4
/(A LD4
o %
10 @ LD3
11 @ LD2
12 @ LD1
5 5
Title: QTP 24P grifo®
Date:22-07-1998 Rel. 1.1
Page: 2 of 2
A | B | C |

Ficure A5: QTP 24P ELECTRIC DIAGRAM - PART 2
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A [ B [ D [ E
ABACO® BUS
“ 74HCT541 R 74HCT688 A
. 33 T T 1
AOB 9 1 A0 5=——4 9 11 12 9 1
1;28 AlB s A8 Yo, QA 24— Xfs g P4 Q49 ol ~_2
A2B 7 AT Y13 X A gl 7 14P3 By 3
132 O o o X| P5 5 X oo
A3B 6 |A6  YB[4 XA gt 6 G QR B 4
142Q A4B 5 [AS  YS[15 O © o X5 192 Q2% 1 -
1520 ASB A4 Y4 — O X S Ps Qs 2X N J4  POS:
1620y AGB 31”3 Y37 Q7e X3 1Pl U ¥ o>
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Ic1 o T gy 311 >3wAT
61 /G2 _ 4-12 > 4WAIT
5 5-13 ->5WAIT
'g 19 19 o 6-14 ->6WAIT
7-15 > 7 WAIT
) ancTra 8-16 ->8WAIT )
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APPENDIX B: ON BOARD COMPONENTS DESCRIPTION

grifo® providesacompletely free technical documentation service to make availabl e data sheets of
on board components. Please refer to downloadable documents; their location in the site and
complete URL are reported below.

CPU 80C552
Home | Technical Documentation Service | Philips | Data-Sheet 80C552
http://www.grifo.com/PRESS/DOC/Philips/80C552X.PDF

Home | Technical Documentation Service | Philips | Overview 80C552
http://www.grifo.com/PRESS/DOC/Philips/80C5520V .PDF

Link:
URL:
Link:
URL:

Philips Semiconductors

Single-chip 8-bit microcontroller

Product specification

80C552/83C552

Single-chip 8-bit microcontroller with 10-bit A/D, capture/compare timer, high-speed outputs, PWM

Co5 1

BUS|

DESCRIPTION
The 80C552/83C552 (hereafter generically
referred to as 8XC552) Single-Chip 8-Bit
Microcontroller is manufactured in an
advanced CMOS process and is a derivative
of the 80C51 microcontroller family. The
8XC552 has the same instruction set as the
80C51. Three versions of the derivative exist:
® 83C552—8k bytes mask programmable
ROM

® 80C552—ROMless version of the 83C552

® 87C552—8k bytes EPROM (described in a
separate chapter)

The 8XC552 contains a non-volatile 8k x 8
read-only program memory (83C552), a
volatile 256 x 8 read/write data memory, five
8-bit I/O ports, one 8-bit input port, two 16-bit
timer/event counters (identical to the timers of
the 80C51), an additional 16-bit timer coupled
to capture and compare latches, a 15-source,
two-priority-level, nested interrupt structure,
an 8-input ADC, a dual DAC pulse width
modulated interface, two serial interfaces
(UART and 12C-bus), a “watchdog” timer and
on-chip oscillator and timing circuits. For
systems that require extra capability, the
8XC552 can be expanded using standard
TTL compatible memories and logic.

In addition, the 8XC552 has two software
selectable modes of power reduction—idle
mode and power-down mode. The idle mode
freezes the CPU while allowing the RAM,
timers, serial ports, and interrupt system to
continue functioning. The power-down mode
saves the RAM contents but freezes the
oscillator, causing all other chip functions to
be inoperative.

The device also functions as an arithmetic
processor having facilities for both binary and
BCD arithmetic plus bit-handling capabilities.
The instruction set consists of over 100
instructions: 49 one-byte, 45 two-byte, and
17 three-byte. With a 16MHz (24MHz)
crystal, 58% of the instructions are executed
in 0.75us (0.5us) and 40% in 1.5us (1us).
Multiply and divide instructions require 3us
(2us).

( GPCe 550

FEATURES

80C51 central processing unit

8k x 8 ROM expandable externally to 64k
bytes
ROM code protection

An additional 16-bit timer/counter coupled
to four capture registers and three compare
registers

Two standard 16-bit timer/counters

256 x 8 RAM, expandable externally to 64k
bytes

® Capable of producing eight synchronized,
timed outputs

A 10-bit ADC with eight multiplexed analog
inputs

Two 8-bit resolution, pulse width
modulation outputs

Five 8-bit I/O ports plus one 8-bit input port
shared with analog inputs

LOGIC SYMBOL

® |2C-bus serial I/0 port with byte oriented
master and slave functions
* Full-duplex UART compatible with the
standard 80C51
® On-chip watchdog timer
® Three speed ranges:
— 3.5t0 16MHz
— 3.5 to 24MHz (ROM, ROMless only)
— 3.5to 30MHz (ROM, ROMless only)
® Three operating ambient temperature
ranges:
— P83C552xBx: 0°C to +70°C
— P83C552xFx: —40°C to +85°C
(XTAL frequency max. 24 MHz)

— P83C552xHx: —40°C to +125°C
(XTAL frequency max. 16 MHz)

W TTiiillTilTltﬂ
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Link
URL

Home | Technical Documentation Service | Philips | Data-Sheet SJIA1000

http
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Link
URL
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APPENDIX C: ALPHABETICAL INDEX

SYMBOLS
uC/51 50

A

A/D CONVERSION TIME 10

A/D CONVERTER 6, 28, 34

A/D INPUTS CUT-OFF FREQUENCY 10
A/D RESOLUTION 10

A/D TOTAL ERROR 10

A/D VOLTAGE REFERENCE 34
ABACO® 13, 14, 16, 28, 42
ABACO® BUS 26, 42, 56
ADDRESSES 52

ANALOG INPUT SELECTION 35
ANALOG INPUTS 11, 28, 34
ANALOG INPUTSIMPEDANCE 11

B

BACK UP 12, 46
BACK UPCURRENT 11
BASCOM 8051 51
BATTERY 11, 12, 46
BIBLIOGRAPHY 68
BLOCK DIAGRAM 5
BT1 46

BUZZER 58

BZ1 58

C

CALIBRATION 34
CAN CONTROLLER 62
CAN CONTROLLER INITIALIZATION FLOW CHART 63
CAN INTERFACE 48
CAN INTERFACE CONNECTION EXAMPLE 32
CAN LINEIMPEDANCE 11
CAN SERIAL COMMUNICATION 30
CAN TERMINATION NETWORK 11, 48
CLOCK DEVICE 6
CONFIGURATION 6
CONNECTORS 10
CN1 16
CN2 14

(GPCes50  Re.5.00]) & Page C-1
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CN3 13

CN4+CN5 26

J 12

JP1 28

JP3 18

JP4 24

JP5 30
CONTROL LOGIC 4
CPU 4
CPU INTERNAL PERIPHERALS 59
CURRENT ANALOG INPUTS 11, 28
CURRENT CONSUMPTION 11
CURRENT LOOP 18, 34, 44
CURRENT LOOPNETWORK 23

D
DIPSWITCH 58

E

EEPROM 47, 52
EPROM 10, 47, 52
EXTERNAL CARDS 64

F

FEATURES 10
FLASH 10, 47

I/OADDRESSES 56
I/O CONNECTION 34
I/ODIGITAL LINES 13, 14, 16
I/O INTERFACES 36
/O SIGNALSOF CPU 62
12CBUS 34
I2C BUS SOFTWARE 13, 57
INTERRUPTS 13, 43
CAN CONTROLLER 43
CPU PERIPHERALS 43
REAL TIME CLOCK 43
SOFTWARE SERIAL LINE 43
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J

JUMPERS 38
2PINSJUMPERS 39
3 PINSJUMPERS 40
4 PINSJUMPERS 39
5 PINSJUMPERS 40

L

LEDS 42, 57
LITHIUM 46

M

MAPS 52

MEMORY 10

MEMORY CONFIGURATIONS 52
MEMORY SELECTION 47

P

PORT 1 16, 62

PORT 2 62

PORT 3 62

PORT 4 16, 62

POWER GOOD 42
POWER GOOD INTERVENT THRESHOLD 11
POWER SUPPLY 11, 43
PPl 13, 14

PPI 82C55 61

PWM 34

PWM1 44, 60

R

REAL TIME CLOCK 46, 59
RELATIVEHUMIDTY 11
RESET 42

RS232 18, 24, 34, 44

RS 422 18, 34, 44, 60

RS 485 18, 34, 46, 60

RS 485 NETWORK 21
RTC 13P

(—abaco—e*)(bus)
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S

S1 58, 60

SERIAL COMMUNICATION SELECTION 44
SERIAL EEPROM 10, 47, 58

SERIAL LINE SOFTWARE 24, 43

SERIAL SRAM 10, 59

SIZE 10

SJA 1000 62

SRAM 10, 47, 52

T

TEMPERATURE RANGE 11
TERMINATION NETWORK RS 422-485 11
TRIMMERS 34

TTL 13, 14, 16, 26, 34

U
UART 18

Vv
VREF 34

w
WEIGHT 10
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