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GMM AC Zero

grifo® Mini Modulo AT89C51CCO03

TECHNICAL MANUAL

Standard contai ner with 40 pinsmalesocket, DIL, 100 milspitch, 600 milswidth; very
small dimension: 20.8 x 53.5x 12.8 mm; 4 layer sPCB to obtain best noisy resistance
and best EMI performance; single power supply required +5Vdc (the current
consumption may vary according to module connections); availability of Idle M ode
and Power Down Mode; Atmel AT89C51CCO03 microcontroller (8051 code
compatibile) with 14.74 M hz crystal; programmable machine speed at 12 or 6 clock
cycle; 64K FL ASH for code, 2K FL ASH for Boot L oader, 256 bytes| RAM for data,
2K ERAM for data, 2K EEPROM for data; 8 A/D converter channels with 10 bits
resolution, 20 usec conversion time; 14 interrupt sources with 4 priority levels; 3
TimersCountersupto 16 bits; 5 PCA channelsupto 16 bitswith PWM , watch dog,
compare, capture, etc. functionality; 34 digital 1/0 lines available on connector;
hardware seria linewith Baud Rate up to 115200 Baud, at TTL level or buffered RS
232 with protection against +15 kV discharges, UART CAN compatible with 2.0 A
and 2.0 B standardsthat can be connected to an external CAN buffer; r eset and power
supply control circuit. Softwarel 2C BUSIine, availableon connector; 8 configuration
dip switches; 2 statusL EDsmanaged by software; internal FLASH and EEPROM can
be managed through |1 SP (In System Programming), or when the module is already
mounted, by using the serial communication line. Softwar e for PC, that supportsthe
| SP programmation to dowload the generated code, inside on board FLASH; wide
range of development tools as. C Compiler (uC/51, MCC51, HTC51, SY S51CW,
DDS Micro C51); BASIC Compiler (BASCOM 8051); PASCAL Compiler
(SYS51PW); etc.. Long list of demo programs and use examples supplied under
source form, duly remarked, for the available development tools.
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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® reservesthe right to change the contents and form of this document, aswell as
the features and specification of its products at any time, without prior notice, to obtain
always the best product.

For specific informations on the components mounted on the card, please refer to the
Data Book of the builder or second sources.

SYMBOLSDESCRIPTION

In the manual could appear the following symbols:

A Attention: Generic danger
A Attention: High voltage

‘I \ Attention: ESD sensitive device

Trade Marks

, GPC®, grifo® : are trade marks of grifo®.
Other Product and Company names listed, are trade marks of their respective companies,
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INTRODUCTION

The use of these devices hasturned - IN EXCLUSIVE WAY - to specialized personnel.

ATTENTION
ESD PROTECTED AREA

OBSERVE
PRECAUTIONS FOR
HANDLING
ELECTROSTATIC
DISCHARGE
SENSITIVE DEVICES

Pinsof Mini Module are not provided with any kind of ESD protection. They are connected directly
to their respective pins of microcontroller. Mini Module is affected by electrostatic discharges.
Personnel who handles Mini Modulesisinvited to take all necessary precautions to avoid possible
damages caused by electrostatic discharges.

The purpose of this handbook isto 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, theadjustment,
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.

(GMM AC Zero Rel. 5.00)
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CARD VERSION

The present handbook isreportedtothe GMM AC Zero card release 101102 and | ater. Thevalidity
of the bring informations is subordinate to the number of the card release.
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PRINTED CIRCUIT REVISION NUMBER

FIGURE 1. LOCATION OF REVISION NUMBER AND CARD NAME

NOTE ABOUT MINI MODULE NAME

Please note the Mini Module name, near the printed circuit revision number.

ThenameisGMM AC2.

GMM AC Zero is made starting from a GMM AC2 printed circuit where a AT89C51CCO03 is
installed.

TodistinguishGMM AC2and GMM AC Zeroitiscompulsiveto refer thetype of CPU installed,
asreported here:

CPU installed: AT89C51CC03 AT89C51AC2
Mini Module name GMM AC Zero GMM AC2

(GMM AC Zero Rel. 5.00)
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GENERAL INFORMATION

Mini Module GMM AC Zero (grifo® Mini M odule AT89C51CCO03), is based on microcontroller
Atmel T89c51CCO03, a powerful and complete system-on-a-chip provided with CPU, internal
memory both for data and for code; A/D converter; watch dog; interrupts, TTL digital 1/0 lines, a
hardwareseria line,aUART CAN; PWM ; dedicated timer/counter with capture/comparecapability;
etfc..

Modules features some comoponents that exploit microcontrollerss performance are aready
mounted, like the reset controller, that generates the reset signal and controls power supply level.
Possible applications of GMM AC Zero Mini Modules are several.

We remark the employ as smart intelligent nodeswith local functionalities as PID algorithmsfor
controlling temperatures, motors, valves, etc..

Or as decentralized systems as robots, automation of production line machines, big factory
automations; etc..

Finally, teleacquisition and telecontr ol on medium and low distances or sofware emulation of 12C
BUS ine.

Intresting application ishome automation performing taskslikelightsturning ON/OFF; heating and
cooling systems control; supervision of electric devices; security and acces control systems; etc..
Also CAN applications are possible, provided that Mini Module is supported by an external CAN
buffer.

For example, native CAN application, that is car automation; connection on CAN networks with
your propietary protocol or with standard protocols (like CANopen, DeviceNet, SDS, CAN
Kingdom etc.).

Last but not least, didactics: GMM AC Zero offers at very low cost the opportunity to learn how
operates afamily 8051 microcontroller and istypical applications.

UsingGMM TST 2thereisthepossibility totry the several featuresof programming languageslike
C, Pascal, Basic, etc..

For learning, grifo® provides a wide range of programs, in source format to make several
expericences.

Serial line, LCD display and keyboard of GMM TST 2 alow to make acomplete operator panel by
which to study the way operation panels work and to examine the related problematics.

GMB HR168isauseful complementfor GMM AC Zero. Infactit allowsto supply theMini Module
and to buffer the several 1/0 signals.

It also provides a serial communication line and a container that can be mounted on Omega bars.
Overall featuresof GMM AC Zero are:

- Standard container with 40 pins male socket, DIL, 100 mils pitch, 600 mils width

- Very small dimension: 20.8 x 53.5 x 12.8 mm

- 4 layer s PCB to obtain best noisy resistance and best EM | performance

- Single power supply required +5Vdc (the current consumption may vary according to module
connections)

- Availability of 1dle M ode and Power Down Mode

- Atmel AT89C51CC03 microcontroller (8051 code compatibile) with 14.74 M hz crystal

- Programmable machine speed at 12 or 6 clock cycle; 64K FLASH for code, 2K FLASH for
boot loader, 256 bytes IRAM for data, 2K ERAM for data, 2K EEPROM for data

- 8 A/D converter channels with 10 bits resolution, 20 usec conversion time

- 14 interrupt sources with 4 priority levels

(GMM AC Zero Rel. 5.00)
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- 3Timers Counters up to 16 bits

- 5 PCA channels up to 16 bits with PWM, watch dog, compare, capture, etc. functionality

- 34 digital 1/0 lines available on connector

- Hardware serial linewith Baud Rate up to 115200 Baud, at TTL level or buffered RS 232 with
protection against +15 kV discharges

- UART CAN compatible with 2.0 A and 2.0 B standards that can be connected to an external
CAN buffer

- Reset and power supply control circuit

- Software 1°C BUS line, available on connector

- 8 configuration dip switches

- 2 status LEDs managed by software

- Internal FLA SH and EEPROM can be managed through I n System Programming, or whenthe
module is already mounted, by using the serial communication line

- Softwar e for PC, that supports the | SP programmation to dowload the generated code, inside
on board FLASH

- Wide range of development tools as: C compiler (uC/51, MCC51, HTC51, SY S51CW, DDS
Micro C51); BASIC compiler (BASCOM 8051); PASCAL compiler (SY S51PW); etc.

- Long list of demo programs and use exampl es supplied under source form, duly remarked, for
the available development tools.

DIGITAL I/OLINES

The Mini Module GMM AC Zero is provided with 34 digital 1/O lines at TTL level, of the
microprocessor Atmel AT89c¢51CCO03, grouped in four 8 bit ports (PO, P1, P2 and P3) and in one 2
bit port (P4). Port bits are P0.0+7, P1.0+7, P2.0+7, P3.0+7 and P4.0+1.

Theselines are connected directly to 40 pins connectorswith standard grifo® Mini Module pin out,
allowing to be connected direclty to several interface cards.

By softwareit is possible to define and acquire the function and the status of these lines, and also to
match them to peripheral devices (like Timer Counter, Interrupt, etc.), ssimply programming some
CPU internal registers.

For further information please refer to paragraph CONNECTIONS and PERIPHERAL DEVICES
SOFTWARE DESCRIPTION.

Page 4
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12C BUSLINES

Standard pin out of 40 pinsgrifo® Mini Module connector reservestwo pinsto 1°C BUS interface,
in special case of GMM AC Zero I1°C BUSisemulated using lines P2.0 (SCL) and P2.1 (SDA).
Thisinterface allowsto connect the devices featuring the same communication standard to expand
local potentialities of Module.

Thereiswiderange of software examplesto manage most common deviceswith I°C BUSinterface
like A/D and D/A converters, display drivers, memories, temperature sensors, €etc..

If you are intrested at this, it can be useful for you to consider K51-AVR for which both technical
manual featuring electric diagram and a complete set of examples are available.

A/D CONVERTER ANALOG SIGNALS

Mini Module GMM AC Zero provides 8 analog inputs of Atmel AT89¢c51CCO03 internal A/D
converter, that is signals ANO+AN7 multiplexed on signals P1.0+P1.7.

Main feautes of this section are: resolution 10 bit; 8 analog inputsin the range 0+3 Vdc; conversion
time on a single channel 20 usec; very easy software management; end of conversion interrupt.
A/D conversions are performed using the successive approximations technique and are made
through opportune manipulation of specific microcontroller internal registers.

To easy A/D converter management, some software packages are provided with utility procedures
that manage all details of this section.

For further information please refer to data sheet of appendix A of this manual or paragraph
"CONNECTIONS".

MEMORY DEVICES

Thecardisprovided of 70.25K of memory divided withamaximum of 64K BytesFLASH EPROM;
2K Bytes FLASH EPROM for boot loader; 256 Bytes of internal IRAM; 2K Bytes of auxiliary
external ERAM and 2K Bytes of internal EEPROM.

Thanksto on board EEPROM or backed SRAM thereisthe possibility to keep dataal so when power
supply isfailed; inthisway the cardisalwaysableto maintain parameters, logged data, system status
and configuration, etc. in each working conditions.

Whenever the amount of memory for datais not sufficient (i.e. for dataloghin systems), itisalways
possible to connect external memory devices (with SRAM, EEPROM, FLASH technologies)
through the comfortable and efficient 1°C BUSinterface of the card (please see previous paragraph).
The addressing of memory devicesis controlled by microcontroller as described in the component
data sheet or in APPENDIX A of this manual.

Page 6
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Ficure 3: MobuLe GMM AC Zero

(GMM AC Zero Rel. 5.00)
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WATCH DOG

Microcontroller AT89c51CCO03isprovided with aninternal hardwarewatch dog capabl eto reset the
CPU if the user program cannot retrigger it in less than the selected intervent time.

Intervent time range is rather wide, it is from about 9 msto 1 second.

For further information refer to microcontroller data sheet or to appendix A of this manual.

BOARD CONFIGURATION

GMM AC Zero Mini Moduleis provided with an on board dip switch whose purposeis to set up
severa electric parameters of module itself and logical parameters of application program.

Dip 1 isused at power on or after areset to determine which working modality, RUN or DEBUG,
touse, that is, respectively, whether the micro hasto run the user application program or the FLASH
boot |oader

Dip from 2 to 5 switch between RS 232 or TTL serial signals.

Thesoftwarecan acquiredips6, 7 and 8 without having to accessthel/O signalsand managedifferent
conditionswithanuniqueprogram (likedifferentlanguages, program parameter, operatingmodalities,
etc.).

In addition, the board isal so provided with two signalation L EDs, software manageabl e, that can be
usedto signal invisual waysboard statusand configurations, asdescribed in the specific paragraphs.
All theconfiguration resourcesdescribed are compl etely software manageable simply programming
specific registers allocated in the 1/0O space by the control logic.

For further information refer to paragraphs "DIP SWITCH" and "CONFIGURATION INPUTS".

CLOCK

On GMM AC Zero module there is one clock circuitery that generates the clock signal for the
microcontroller.

Such circuitery is bades on a quartz that generates a 14.7456 MHz frequency.

To improve speed performance, GMM AC Zero may aso set the machine clock cycle duration to
12 or 6 clock cycles (X2 mode).

In X2 mode code execution is two times faster than in a classic 8051 architecture.

Page 8
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SERIAL COMMUNICATION

On GMM AC Zero it is dways available an hardware serial line that is completely software
configurable for physical protocol (baud rate, stop bits number, lenght of character, etc) by smply
programming Some miCroprocessor registers.

For firther information refer to the manufacturer documentation or inthe appendix A of thismanual .
The seria lineisconnected to CN1 connector at TTL or RS 232 level, thanks to some on board dip
switches configuration, so when the card must be connected in anetwork or at long distance or with
other systems that use different electric protocol, the user must provide external drivers (RS 232,
RS 422, RS 485, Current loop, €tc.).

Please remember that on CN1 connector in addition to standard receive and transmit signalsarealso
available other 1/0 signalsthat can be driven by software; these signals can be used to definethe RS
485 line direction, to enable the RS 422 transmit drive or to generate an RS 232 handshake. For
exampletheM SI 01 modulethat convertsaTTL serial lineinany other electric standardsinapratical
and inexpensive way can be used.

Please read "SERIAL COMMUNICATION SELECTION" paragraph of this manual or contact
directly grifo® technician for further explanation or any other necessary information.

40 grifo ® MADE IN ITALY 21
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grifo®

TECHNICAL FEATURES

GENERAL FEATURES

Devices:

Memories:

CPU:

Clock frequency:
A/D resolution:

A/D conversion time:
Power on time:

Watch Dog intervent time:

PHYSICAL FEATURES

Size:

Weight:
Connectors:
Temperaturerange:

Relative humidity:

Page 10

34 digital TTL 1/O signals

8 A/D converter analog inputs

5lines PCA section

1 Watch Dog section

3 Programmable Timer/Counter

14 interrupt sources and 4 interrupt levels

1 reset generator

1 RS 232 seridl line

1 UART CAN

1 eight pins dip switch

2 status LEDs

64K Byte FLASH user program
2K Byte FLASH boot |oader
2K Byte EEPROM user data

2K Byte ERAM user data
256 Bytes IRAM user data

Atmel AT89c51CCO03
14.7465 MHz

10 bit

20 usec

typical 280 msec

programmable from about 9 msec to 1 sec

20.8 x 53.5x 12.8 mm
91¢g

40 pins male socket DIL
0+50°C

20%-+90% (without condense)

ITALIAN TECHNOLOGY
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ELECTRIC FEATURES
Power supply voltage:

Current consumption:

Analog inputs voltage range:
Analog inputsimpedance:

Power failuretheshold:

grifo®

+5Vdc = 5%

21 mA
26 mA

0+3Vdc
high

typical 4.56 Vdc
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Ficure 5: Top view oF MiNnt MobuLe GMM AC Zero
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INSTALLATION

In this chapter there are the information for aright installation and correct use of GMM AC Zero
card.

In detail there are the locations and functions of each connector, of the user settable dip switches,
LEDs, and so on.

VISUAL SIGNALATIONS

GMM AC Zero features the LEDs described in the following table:

LED COLOUR PURPOSE

If ON, indicates that signal P2.6 (pin 17 of microcontroller)

LD1 Grieen isat low level (zero volt) or that DSW1.7 is ON.

If ON, indicates that signal P2.7 (pin 16 of microcontroller)

Lb2 REe isat low level (zero volt) or that DSW1.6 is ON.

Ficure 6: LEDs TABLE

The main function of LEDs isto 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 LEDs location on the card, please refer to figure 9, while for further information
please refer to paragraph ACTIVITY LED.

CONNECTIONS

TheGMM AC Zeromodule has 1 connector that can be linkeded to other devicesor directly to the
field, according to system requirements.

In this paragraph there are connector pin out, a short signals description (including the signals
direction) and connectors location (see figure 9) that simplify and speed the installation phase.
Some additional figures shows the pins functionalities and some of the most frequently used
connections.

Page 12
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CN1- EXTERNAL MINI MODULE SIGNALS CONNECTOR

CN1lisado0 pins, male, dual in line, socket connector with 100 mils pitch and 600 mils width.

On CN1 are available al the interfacement signals of the Mini Module as the power supply, the
I/O lines, the asynchronous communication lines, the on board peripheral devices signals, the
operating mode selection lines, etc.

Somepinsof thisconnector have multiplepurposes, infact they can bemultiplexed by programming
some software registers with several CPU internal devices and the following figure lists all these
possible functionalities.

So the signals available on CN1 have different types as described in the following CONNECTOR
SIGNALSINTERFACEMENT paragraph and they follow grifo®Mini Module standard pin out.
Toavoid problemsin pin counting and numbersthefigure7 showsthesignalsdirectly onthetopview
of theGMM AC Zer o; moreover the serigraph reportsthe pinsnumber on thefour corner of thecard
both on bottom (solder) and top (component) side.

poo 1 [0 O 20 +5vde
P01 2 | O O 3 N.cC
Ppo2 3 =[O O |38 ro7
P03 4 O O 37 ros
Dsw17,P2€6 5 | O O3 Pos
DSW16,P27 6 | [ O3  pPos
vref 7 | O O 32 +5vde
/RES 8 (10 O 33 PLO,ANO,T2
RxDRS232,RxDTTL,P3.0 9 O O 32 PL1,AN1, T2EX
TXD RS232, TxD TTL ,P3.1 10 | +[} O= 31 PL2,AN2, ECI
DSW18,P25 11| [ 07 30 P1.3,AN3,CEX0
P20,SCL 12 |30 O, 29 P14,AN4,CEX1
P21,SDA 13|00 O:| 28 P15,AN5, CEX2
P40, TXDCAN 14| O O |27 P16,AN6,CEX3
P41,RxDCAN 15| O O |26 PL7,AN7,CEX4
P24 16| O O|2s pP32,/1NTO
PR3 17 O O |24 P33,/INTL
P22 18| O O|23 P34,70
P37 19| 0O O|22 pr35,T1
GND 20 = O* 21 P36

Ficure 7: SockeT AND MINI M ODULE SIGNALS
Signals description:

+5Vdc = | - Power supply +5Vdc

GND - Ground

RxD RS232, TTL | - Receive Datain RS232 or TTL
TxD RS232, TTL O - Transmit Datain RS232 or TTL

/INTn = | - CPU interna interrupt (/INTO and /INT1)

Tn = | - External inputsfor timer O, 1 and 2 count

T2EX = | - Trigger inputs for timer 2

/IRES =1/0- CPU reset signa

SCL, SDA =1/0 - Clock and Data signals of softwarel?C BUS

Px.0+7 =1/0-CPU TTL I/O digital Port x signals

ANO+7 = | - Anaog inputs

CEX.0+4 =1/0O - Digital inputs or PWM outputs of PCA 0+4 (multiplexed)
ECI = | - Externa clock digital input of PCA 0+4 (multiplexed)
Vref = | - A/D converter reference voltage

(GMM AC Zero Rel. 5.00)
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CONNECTOR SIGNALSINTERFACEMENT

Toprevent possibleconnecting problemsbetween GMM AC Zer oandtheexterna systems, theuser
has to read carefully the previous paragraph information and he must follow these instructions:

- For RS 232 signals the user must follow the standard specifications of this protocol, defined by
CCITT normative;

- All TTL signalsmust follow the rules of this electric standard. The connected digital signals must
bealwaysreferred to card ground (GND) and thenthe OV level correspondsto logic status O, while
the5V level corrispondsto logic status 1. The connection of theselinesto devices of the controlled
system (encoders, switches, proximity, electric valves, power relays, etc.) must be performed
through proper power interfaces; it is preferible to adopt opto coupled interfaces that ensure an
electric insulation between Mini Module electronic and external noisy, typically generated by
power electronic.

- The inputs for analog section must be connected to |ow impedance signals in the range from 0 to
3.0V, to assure greater stability and precision.

- PWM signalsgenerated by Timer Counter and CCU sectionsare TTL typeso they must bebuffered
to interface the power circuitery. Typical interfaces can be current driver (if PWM signal is still
required) or an intergrator circuit if analog voltage is required.

- Also I’C BUS signalsare at TTL level, as defined by the same standards; for completenessit is
remarked that in anetwork with several devicesand rather long it is better to study the connection
lay out and to set properly the output stage, the best operational modes and the programmable bit
rate: all these conditions allow communications in any condition.

DIPSWITCH

An 8 pinsdip switchisinstalled on GMM AC Zero Mini Module.

It allows to perform selection regarding the modul€'s working way.

Figure 8 shows a list of swithces connection and purpose, in the table * (asterisk) means default
connection, that is the configuration of the board after test in our laboratories.

To locate the dip switch, please refer to figure 9.

Page 14
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SWITCH POSITION PURPOSE DEF.
Connects signal /PSEN (pin 32 of microcontroller) to the
ON ground (zero volt). If Mini Module is turned on or reset
in this condition, DEBUG mode is enabled and Boot
1 Loader runs.
Does not connect signal /PSEN (pin 32 of
OFE microcontroller). If Mini Moduleisturnedonor reset in|
this condition, RUN mode is enabled and user program
stored in microcontroller FLASH memory runs.
Connects signal TxD RS 232, TxD TTL , P3.1 of CN1
ON to serial driver. DSW1.4 must be OFF to avoid conflicts. | *
2 Used in conjunction with switch DSW1.4.
OFE Does not connect signal TxD RS 232, TxD TTL , P3.1
to serial driver, allowing direct connection to CPU.
Connects signal RxD RS 232, RxD TTL , P3.0 of CN1
ON to serial driver. DSW1.5 must be OFF to avoid conflicts.| *
3 Used in conjunction with switch DSW1.5.
OFF Does not connect signal RxD RS 232, RxD TTL , P3.0
to serial driver, allowing direct connection to CPU.
Connects signal TxD RS 232, TxD TTL , P3.1 of CN1
ON directly to CPU. DSW1.2 must be OFF to avoid
4 conflicts. Used in conjunction with switch DSW1.2.
OFF Does not connect signal TXD RS 232, TxD TTL , P3.1| |
directly to CPU, allowing connection to serial driver.
Connects signal RxD RS 232, RxD TTL , P3.0 of CN1
ON directly to CPU. DSW1.3 must be OFF to avoid
5 conflicts. Used in conjunction with switch DSW1.3.
OFE Does not connect signal RxD RS 232, RxD TTL , P3.0|
directly to CPU, allowing connection to serial driver.
ON Connects signal P2.7 to logic level 0, allowing to acquire
6 it as user input and turning ON LED LD2.
OFF Does not connect signal P2.7, so the user can drive LD2.| *
ON Connects signal P2.6 to logic level O, allowing to acquire
7 it as user input and turning ON LED LD1.
OFF Does not connect signal P2.6, so theuser candrive LD1.| *
ON Connects signal P2.5to logic level 0, allowing to acquire
8 it as user input.
OFF Does not connect signal P2.5. *

Ficure 8: Dip swiTCH

(GMM AC Zero Rel. 5.00)

Page 15




(-Q-b-qc-o—opj(buﬂ grifo® ITALIAN TECHNOLOGY

INTERRUPTS MANAGEMENT

One of the most important GMM AC Zer o featuresis the powerful interrupts management.

Here is a short description of how the board's hardware interrupt signals can be managed; a more
complete description of the hardware interrupts can be found in the microprocessor data sheets or
in appendix A of this manual.

- Pin 25 of CN1 ->  Generates/INTO = P3.2 on the CPU.

- Pin 24 of CN1 ->  Generates/INT1 = P3.3 on the CPU.

- CPU insidedevices ->  Cangenerateaninternal interrupt. Possiblesourcesof internal interrupt
eventsare: timer 0+2, PCA, UART, CAN controller, A/D converter,
CAN timer.

Themicroprocessor featuresaprogrammeablepriority structurethat managesthe caseof contemporary
interrupts.

Theaddresses of theinterrupt response subrouti nes can be software programmed by the user placing
them on the proper code areas while the interrupts priority level and activation are sofware
programmablethroughinternal CPU registers. Sotheuser programhasalwaysthepossibility toreact
promptly to every external event, deciding also the priority of interrupts.

" p —— -
in auida /N LA IR IT ALY )
' T ?\-J:!II L"J '%’L\,\ Mt Y TR T 1 # —

4 n o~ -
) LD1 -
, - e OIS
, 1 7 Dsw— 3 LJ0
. DSVl
N7 o NN
S S . ‘ ‘ IC3 o || ©
nno,
I("d
i, L J"\J

Ficure 9: LEDs, DIP swITCH, ETC. LOCATION
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Ficure 10: GMB HR168 ano GMM AC ZErO
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SUPPORT CARDS

GMM AC Zero Mini Module can be used as a macro components for some support cards either
developed by the user or directly chosen from the grifo® boards.

Inthefollowing paragraphsare reported the suggested configuration of the most interesting support
cards.

USE WITH GMB HR168 MODULE

Amongst grifo® cards, GMB HR168 module is the one designed specifically to provide 16
optocoupled inputs; relay outputs and in addition to the comfortable cabling by quick release
connecters and the possibility to install on omegarails.

It can be also ordered with an optional Real Time Clock (code option .RT C) backed up through a
Lithium battery, featuring 240 Bytes of SRAM and capable to manage hour, minutes, seconds, day,
month and year.

The complete description of the product isavailablein the rel ative data sheet and technical manual
whilein this paragraph are listed the advantages obtained by using this pair of cards.

GMB HR168 allows easily to:

- to supply the Mini Module through on board power supply;

- to have sixteen TTL 1/O signals of microprocessor ports optocoupled NPN and PNP at the same
time and visualized through LEDs (green for the first byte and yellow for the second byte); 1/0
signals are multiplexed with timer inputs, so developed functions like counters are immediatly

available;

- to have eight TTL 1/O signals of microprocessor ports on bufferd relays driving and visualized
through red LEDs,

- to connect on 12C BUS and +5 Vdc power supply on a dedicated connector;

- to connect immediatly communication serial line through a comfortable 8 pins standard AMP
MODU Il 8 pins connector;

- to buffer easily TTL UART signals from microprocessor in RS 422, RS 485 or current loop;
- to connect PWM signal through a comfortable standard AMP connector;

- to have an optional Real Time Clock (code .RTC) installed on board featuring date and time,
periodic interrupt generation, 240 Bytes SRAM and Lithium batterty backup;

Page 18
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Ficure 11: GMM TST exPeERIMENTAL CARD WITH GMM AC ZERO INSTALLED

(GMM AC Zero Rel. 5.00)
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USE WITH GMM TST 2 BOARD

Amongst grifo® cards, GMM TST 2 is the one designed specifically to be the prototyping board
supporting GMM xxx Mini Modules featuring 28 or 40 pins.

Electric diagram of GMM TST 2 can be found on appendix B.

GMM TST 2 alowseasly:

- to supply the Mini Module through on board power supply

- to have 1/0O port and A/D converter signals on a comfortable low profile connector compiant to
standard /O ABACO®

- to connect immediatly RS 232 signals through a comfortable D9 femal e type connector

- to set and visualize the status of 2 microcontroller 1/0O signals through coloured push buttons and
LEDs excludible by jumpers

- to generate sound feedback using the autoscillating on board buzzer

- to devel op quickly and comfortably user interface application taking advantage of on-board LCD
backlit 20x2 display and the 4x4 matrix keyboard

Following configuration allows to use the match GMM TST 2+ GMM AC Zero in their basic
version and in RS 232:

Configuration GMM AC Zero Configuration GMM TST 2

an = 12
DSW11 = OFF J = 2-3
DSW12 = ON 2 = 23
DSW13 = ON B = 12
DSW14 = OFF A = 2-3
DSW15 = OFF B = 2-3
DSW16 = OFF B = 2-3
DSW1.7 = OFF Jr = 2-3
DSW18 = OFF

The serial connection cable with development P.C. isthe CCR 9+9 (or in other words an extension
cable provided of D9 Female and D9 Male connectors).

Page 20

(GMM AC Zero Rel. 5.00)




ITALIAN TECHNOLOGY grifo® —— (-Q-b-qc-o—o-o®)(b uﬂ

HOW TO START

Across this chapter we presume that you have aGMM TST 2 whereto instal GMM AC Zero.
One of the most important features of GMM AC Zero Mini Module is the possibility to program
the microprocessor AT89c51CCO03 internal memory with in system programming (ISP) through
serial interface, both UART and CAN controller, according to the model installed.

A) SERIAL CONNECTION BETWEEN GMM AC Zero AND PC:

A1) Tomaketheseria connection between GMM AC Zero and aPC, the stricture described
on figure 12 should be built.

DB25F  DBOYF
c
o 9 RxD RS232 TX 2 3 2
o o)
O c
O
< S
= 10 TxD RS232 RX 3 2
= > £
© o
(@]
— S
Z n
© 20 GND GND 7 5 =
> o

CN5 GMM TST 2

Ficure 12: RS 232 seriAaL coONNECTION BETWEEN A GMM AC Zero anD A PC

A2) Keepready for running aterminal emulator on PC, configureit to usethe serial port where
Mini Moduleis connected with 19200 baud, 8 data bits, 1 stop bit, no parity. If you are
using BASCOM 8051, you simply can open the terminal emulator initsIDE.

A3) Set Mini Module in DEBUG mode, that isDSW1.1 ON.
A4) Supply GMM TST 2. Findthedemo programof GMM AC Zeroongrifo® CD, thefile

is called "pr_ac0.hex" and can be found from the starting follwing the path: English |
Examples Tables | Mini Block and Mini Modules programs | GMM ACO.
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B) FLASH REPROGRAMMING:

B1) Find and save to a comfortable position on your hard drive the file "pr_ac0.hex".

B2) On grifo® CD it is aso available the utility program FLIP. that manages the ISP
programming of microcontroller memories on board of GMM AC Zero through the
simple serial connection seen at point A; find it and install it on a comfortable position
on your hard drive. It is suggested to use version 2.2.0 or greater, the latest verion is
available on Atmel website: www.atmel.com.

B3) Put switch 1 of DSW1.1 of GMM AC Zero in position ON, to set DEBUG mode.
B4) Close the terminal emulator, if open.

B5) Turn off and then turn on again GMM TST 2.

B6) Run ISP programming sofware installed at step B2.

B7) Select the CPU to program, that isAT89c51CCO03, by pressing thefirst button on top left,
picking the name in the window that appears and pressing OK.

Device Selection W= |

ATEHCEIZ2 4]
ATENCE122 DPw
TEICH1ACz
T89C51CCm
T89C510002
Ta9C51IC2
T89C51RE2
TE9IC51RCE
T89C51RD2
TEHCH 21

(ATMEGATZECANTT &

] Cancel

Ficure 13: FLIP seTTINGS winDOW (1 OF 3)
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W) riife.in 8

| FROGRAMMI PER MINI MODULI E MINI BLOCK
Ahacod RASIC | RASIC MeS® TIPO DI
m; GET )wm}n.uw Tl lﬂﬁ BASCOM mcm#ﬁhﬁ Basic | C |PASCAL| CPU/
BUS 8051  AVR 52 BLOCK
| VART &i| 2 ol (e
- - - - &b.“E'l
- * | |. i ) 2 : - - | ] - | Teocsicets-
e , _ 8051 Code
Armel
- | . a : * a ; v .| - | T85CH1ce01 -
| 8051 Code
Azl
- S T | O O 2 [ =
. . . _ 8051 Code
[ [ [ Atmel TRSCS115
Microche
a2|.] . : : : : a | - ! [ - | o 1eRaTeA -
|| PIC 14 Code
PHILIPS
@ |- 2 FRILPCOIZ -
. _ 8051 Code
(I Atmel
- T | | o | 2 |
: : _ 8051 Code
[ ) _ ) F ) T [ Amel ATMega03
- AVR Code
- F f i i ; i Y i i i _ ) Atrnel ATMagn32
L= - AVE Code
M Block
] : . ] ] & - -5 & mypt aple 4
| outpat el
Ifms Block 16
&> | - c - ¢ & = . - - & - input opto @
output redé
¢arifo’ggrifo’g
MALIAN TEGHNOLOGY ITALIAN TEGHHOLOGY
Ficure 14: EXAMPLES TABLE
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B8) Select communication speed with Mini Module by pressing the second button on the top
left, picking RS232the 115200 and theserial port used to connect thePCto Mini Module

then press OK:
RS5232 P i 3|
Pt COM1 =
Baud: 115200  —

[ Manual Sync

Connect | Dizconnect | Sync | Cancel |

Ficure 15: FLIP seTTINGS WiNDOWS (2 OF 3)

If awindow with the message " Timeout Error" should appear after 20 seconds, try to decrease
the baud rate; or to repeat point from B1 to here; or verify the correct connection between PC
and Mini Module repeating the points from A1l to A4.

Atmel - Flip 2.2.0 |

File Buffer Dewvice Setting: Help

S| w2 & s VEH L
m o > or - 'I Tf.:
S |, v 2= |l
| Operations Flow | | FLASH Buffer Information | | ATBICE1CC03 |
Size: B4 Khytes A T IEBD?FFFE
v E e Cevice Boot |ds !I:Iljl:u]
raze . :
S: r'IEI: . DDDEFDEEEF Hardware Byte ﬁ
ek
Bootloader Yer, I'I.EI.1
Offzet: 0000 GBI
I Blank Check Rezet Before Loading r BLB o

HE File: BSB/EB /SBY  [FF [FF [FC
Device SSE [FF

% Levell  Lewell © Lewvel2

¥ Program

e Start Application [ Feset

Run | Clear |
Cak
Select EEPROM | —l

[CaM rode FF closed. 1|

v Werify A mEl

Ficure 16: FLIP seTTINGS WiNDOWS (3 oF 3)
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B9) Make sure that text boxes in the frame AT89C51CCO3 fill with text, like in figure 16.

B10) Load thefiletowritein FLASH (that ispr_ac0.hex) pressing thethird button on top right
and selecting the file using the dialog box. In the frame "FLASH Buffer Information”
several information about thefilejust |oaded appear; in detail thebox "HEX File:" must
report the file name.

B11) Check al the check boxes in the frame "Operations Flow".
B12) Press button "Run" in the same frame.

B13) Thestatusbar on the bottom reports operation progess, text box in the bottom | eft reports
operation status, check boxes become red and then green when the respective operation
Is succesfully completed. Wait for "Verify" check box to become red.

B14) Close FLIP.
B15) Start the terminal emulator configured like in point A2.
B16) Set RUN mode, that is DSW1.1 OFF.

B17) Reset or Power off and them on the card; the terminal emul ation window now must show
the demo program start screen, like in point A4.

C) GENERATING DEMO EXECUTABLE CODE:

Cl1) Install on the hard disk of the development P.C. the software environment selected to
developtheapplication program. Therearemany different softwaretool sthat satisfy any
customers requirements but here we remind only the most diffused as the BASCOM
8051, uC/51, LADDER WORK, etc.

C2) Ongrifo®CDinadditiontofilewiththeexecutablecodeof thedemo program, described
at point A4, there are also the source file of the same. These have an extension that
identifies the used software development tools (for example pr_ac0.bas for BASCOM
8051, pr_ac0.c for uC/51 or pr_ac0.pjn for LADDER WORK) and they are properly
organizedinsidedemo programstabl esavailableon CD, together with possibledefinition
file (pr_ac0.mak and canary.h for uC/51, 89c51CCO03.dat for BASCOM 8051, etc.).
Once these files have been located they must be copied in a comfortable folder on the
hard disk of development P.C.

C3) Compilethesourcefileby usingthe selected softwaretools: thefilepr_ac0.hex must be
obtained equal to those available on grifo® CD and aready used at steps B. This
operation isvery different according to the programming environment sel ected, so here
follow the details:

(GMM AC Zero Rel. 5.00)
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[) Ricompilation using BASCOM 8051.

la) When in BASCOM |DE, load the program source with menu File | Open:

CrOTrrEE—— 2
Eercajn:laﬂ j ﬁl

Morme file: |prgm|:u‘| 2 bas api I
Tipo file: [BASCOM files [+ BAS) =] Annulla |

FicURE 17: LOADING A SOURCE FILE WiTH BASCOM 8051

Ib) From menu Options | Compiler | Misc set the value of Byte End to AO, as suggesterd
also in the source code, and press OK:

BASCOM-8051 Options
| I:Dmmunicatinnl Envirnnmentl Hardware simulatu:url Eru:ugrammerl Mgnitu:url Frd I "I

Dutputl I:::ummunicaticunl |2C I LED Mz |

Regsterfie  [agcsiacodat 7]

Biyte End(hes] A0 r!
Hexadecimal value which indicates the end of the RAM-zpace.

[T Size warning 2045

/ Ok x Cancel

Ficure 18: CoNFIGURATION OF coMmPILER BASCOM 8051

Page 26

(GMM AC Zero Rel. 5.00)




ITALIAN TECHNOLOGY grifo® —— (-Q-b-qc-o—o-o®)(b uﬂ

Ic) Compilethe sourcefile by pressing the button with theicon of an integrated circuit.
Presence of file 89c51CCO3.DAT in BASCOM installation folder is required in
order to compile correctly:

HBASCDM 8051 IDE - [C:\Programmi\MCS ElectronicsABASCOM-B051\GME HR168\t\promb168.bas]

|‘ File Edit Program Toolz Option: Window Help -2

Dleld| B BleR] & 4]d|o|«|==dn] s|v|E%a| = | 2 8

Sub v Label Carmpile current fils| b

! 3E 3 IE I I I IE I I I IE I I I IE I I W IE I I I IE I IE I IE I I I IE I IE I IE I IE I IE I IE I I N IE I I IE I I I IE I I N IE I IE N IE I I N IE I IE NI

# File prgmble8 . bas — Eel. 1.1 con Bascom 8051 IDE = LIE 2.0.11.0 =
* GRIFO(R) wvia Dell'Artigiano 8.6 40016 5. Giorgio di Piano (BO) =
# Scheda: GHE HE1e68 + GHMM ACZ *
* Tel. +39 051 892052 Faz. +39 051 893661 *
* http:~~wwy . grifo.comn http:»»wyw grifo.it *
* zales@grifo. it techi@grifo. 1t grifo@grifo. it *
* by Graziano Gaiba del 18.02. 04 *
3E 3 IE I I I IE I I I IE I I W IE I I I IE I I I IE I IE I IE I I I I I IE I IE I IE I IE I IE I IE N IE I IE I IE I I N IE I I N IE I I N IE I IE NI IE NI

''Eel. 1.1 18.02.04 - By Graziano Gaiba

' Demo delle caratteristiche del modulo GHE HR1E8 e delle diverse

' pos=ibilita’ di utilizzo a =s=econda del Hini Modulo grifoir)
installato.

' Ver=ione specifica per GHMH ACZ.

Ficure 19: CompiLATION WiITH BASCOM 8051

[1) Ricompilatione with uC/51.

[1a) After opening standard editor uedit.exe, |oad the sourcefile pressing thefifth button
from the left, the presence of file canary.h in the same folder of file pr_acO.c is
required for a correct compilation:

None i it
File Edt Seach Options ‘Window Help |Prombi168.c ARSI 2

Annulla |

| | | Al & CANAFYH 2 & o
Al 3' = PROGRAMMI
= ucs1
= SAC
@ GMEHR1EG
LI £ bin LI
Tipo file: Uit

Standard files [“.b:t;".c;"ﬂ I =K j Rete... |

Ficure 20: L oADING souck FILE wiTH uC/51

[1b) Open also MakeFile editor, that is program umshell.exe, and load file pr_ac0.mak
with the menu File | Load:
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api . 1 P
Cerca jn: Ia Gmbhr163 j El

Pramb1 2. mak:;

Maome file: IF'rng:u1 6. mak Apri I
Tipo file: | Makefiles [ mak) | Annlla |

FiGuRrRE 21: L oADING MAKEFILE (COMPILING CONFIGURATION) WITH uC/51

I1c) Compile the source file pressing the first button from the right:

— UmShell - C:\Programmi\uC51\zrcAGMBHR 168%Prgmb168 mak

File Edt Search Make Optionz Help

m ﬁlgglgél EI Iprgmh1EB.hex j E EI

r[ljmake: *C:%WPROGRAMMINUCS1%binyuc51 prgmb168.c prngE:\PHI]GHFIMMI
Umake: 'C:\PROGRAMMI\UCS51%\bin\a51 prgmb168.s51 —e [Maketoet RAMMINUCS1Ninc
Umake: 'C:%PROGRAMMIMUCS1%bin%151 -e -oprgmb168.bin prgmb168._obj -1C:=%PRO
Binary "prgmb168.bin": start: %0, end: %2bab6, total size: $2ba?/{dec.)111
Sclass "text': start: $0, end: 3$2baé size: $2ba7/(dec.)11175 Bytes

Sclass “dram’: start: $28, end: $68 size: 381/(dec.)65 Bytes

Sclass "iram': start: $61, end: 569 size: 59/(dec.)? Bytes

Umake: ‘C:%PROGRAMHMIMNUCGS1%binZbinZhex prgmb168.bin prgmb168.hex -e"...

Umake - %% [OH %%

Ficure 22: ComPILATION USING UC/51
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[1) Ricompilation using LADDER WORK.,

[11a) After opening IDE of LADDER WORK, open the schematicfilecalled pr_acO.pjn
with menu File | Open:

File Edit Build “iew Zoom Option:  Tools

[ H=RRRBS F.® 0
Defa i J| e B B, | b u ||Defau|t
AT HAEBRA QR

[ | & I B

Apri 7]

Eercajn:lﬁ prgmb 68 j ﬁl

Nome file: — [prgmb1 68PN Api |
Tipa file: | Ladderw/ORK. Files [* pir) | Annulla |

Z

Ficure 23: LoADING souRcE scHEMATIC WiTH LADDER WORK

[11b) Assure that the selected profile is the one specific for GMM AC Zero:

prgmb168.FJHN - Ladderw'ORK

File Edt Buld Miew Zoom Option: Tools

R = e WA B e
|GMM AC2 & GMB HR168 _J| @ SaEa| b = |[Defau
Select Active F'rl:uflleh 2] ”
h 7 | 5

Ficure 24: ComMPILER CONFIGURATION FOR LADDER WORK

(GMM AC Zero Rel. 5.00)
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[11c) Compile the source schematic pressing the first button from the right:

prgmb168.PJN - Ladder'w'ORK

File Edt Build “iew Zoom Options Tools

DEE= 2B RE F-. &g ?
IDefauIt j| 2 AESY | [ ||Defau|t
R i {E ot A @ 4K :
{ Carmpile [FR]}
[| A | B

Ficure 25: CompiLaTiION WiITH LADDER WORK

C4) Reperformtheprogrammation of theobtained HEX fileintheMini Module FLASH, by
executing again the points B3+B17.
About the FLASH MAGI C settings, please remind that they could beinserted only the
first timein fact the same program mantains the last setting sucesfully used.

When during execution of the stepsabove described aproblem or amalfunctionisfound, we suggest
to read and repeat again al the steps carefully and if malfunction persists please contact directly
grifo® technician.

Instead when execution of all the steps above described is right, the user has realized his first
application program that coincides with demo of GMM AC Zero.

At this point it is possible to modify the source of the demo/s program according to application
requirements and test the obtained program with the steps above listed (from B3 to C4) in cyclic
mode, until the developed application program is completely well running.
Whenthisfocusisreached the devel opmnet P.C. can be eliminated, by obtaining aself running card,
as below described:

D) FINAL APPLICATION

D1) Set RUN mode (DSW1.1=0OFF) and disconnect the PC.
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POWER SUPPLY

Mini Module can be supplied with +5 Vdc + 5%.

Ontheboardall the circuitsand components have been chosen to obtain the best noisy immunity and
the lowest consumption, including the possibility to use four different power down setting of the
microcontroller. Inthe best conditionsaminimum consumtion of 21 mA isreached anditissuitable
for portable applications where battery life timeisincreased.

Detailed information are reported in "ELECTRIC FEATURES' chapter.

MEMORY ARCHITECTURE

Memory of MiniModule GMM AC Zer o is made by microprocessor internal memories. In detail:

- 64K Bytes FLASH of user memory
- 256 Bytes IRAM of user memory

- 2K Bytes FLASH for boot |oader

- 2K Bytes EEPROM of user memory
- 2K Bytes SRAM of user memory

Accesto microcontroller inernal memory is explained in the component data sheet, so please refer
to thislatter or to appendix A of this manual for further information.

OPERATING MODE SELECTION

Asdescribed onfigure8 andinthepreviousparagraphs, thedip switchesDSW1.1 selectsthe GM M
AC Zero Mini Module operating mode. In detail are available two modes relative to the following
configurations:

DSW1.1 Operating mode
OFF -> RUN mode
ON -> DEBUG mode

In RUN mode after a power on the application program saved in FLASH is always executed,
independently by external conditions, while in DEBUG mode the boot loader is always executed.
Programsfor P.C. asthe FLIP (for | SP management of FLASH EPROM) and HY PERTERMINAL
(for the console terminal emulation) are able to perform these settings and they make up the only
necessary development aids.

The ISP tecnique (In System Programming) reduces the cost and the time for devel opment in fact
it eliminates the use of external EPROMSs, programmer, eraser, etc.

For further information on | SP programmation please consult the specific technical documentation
released by ATMEL.

(GMM AC Zero Rel. 5.00)
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SERIAL COMMUNICATION SELECTION

Serial lineof GMM AC Zero can be buffered in RS232 or TTL.

In caseit is buffered in RS 232, line signals are protected against discharges up to +15 kV.

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
microprocessor'sinterna registers.

By hardware can be selected which one of the electric standards is used, through dip switches
configuration, as described in the previous tables; the user can select in autonomy one or the other
type by following the information below:

- SERIAL LINE IN RS 232 (default configuration)

DSwW12 = ON
DSW13 = ON
DSwW14 = OFF
DSW15 = OFF
- SERIAL LINEIN TTL
DSwW12 = OFF
DSW13 = OFF
DSwW14 = ON
DSW15 = ON

The following figures shows how a generic external system can be connected to GMM AC Zero
serial line, with both the electric standard.

° RxD RS232 GMM ACZERO Tx

)

< 7)
= 10 TXDRS22 GMM ACZERO RX =
S > c
o o)
— <
=z ni
O 20 GND GMM ACZERO GND -

FicuURrE 26: ExaMPLE OF RS 232 SERIAL CONNECTION
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9 RxDTTL X
-
N T
g: 7))
S 10 TxDTTL RX %)
>
?D c
O
— =
pe 20 GND GND L
O >
Ficure 27: ExampPLE oF TTL CONNECTION
UART CAN

Micocontroller installed ontheMini Module GMM AC ZerofeaturesaCAN UART compatibleto
standard 2.0 A and 2.0 B.

AddingtoMini Moduleatransceivere capableto reach about 1 Mbits/sec (1SO- 11898), itispossible
to connect easily the Mini Module to any system provided with the same interface.
Asthecontroller used ininsidethemicro, it iscompletely configured and managed through internal
registers accessible in the CPU addressing space.

For further information please see the data sheet in appendix A of this manual.

CAN bus must be a differential line with 60 Q of impedance so termination reistors must be
connected to obtain this value.

There can be also two termination resistors (120 Q) at the extremities of the line.

GMM AC Zero provides no terminaton resistors.

CAN lineis galvanically isolated from board supply voltage.

Ground of Mini Module is available on pin 20 of connector CN1.

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.

Page 33
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SOFTWARE DESCRIPTION

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.

All the software development tools supplied by grifo® alwaysinclude many example programs, in
source and executable format, fully remarked, that shows how to manage each section of the card.

GW T 51: Completecomunication and massmemoriesmanagement program for al '51 family cards.
Performs an ADD Veiwpoint compliant terminal emulation. Works with Windows 9x/ME, NT,
2000, XP.

GET 51: itisacomplete programwith editor, communi cation driver and massmemory management
for al '51 family cards. This program developed by grifo® allowsto operate in the best conditions.
The program is menu driven and mouse driven. It isdesigned to run undr MS-DOS but can run also
inMACINTOSH environment with VIRTUAL-PC. ItisdeliveredinMS-DOS 3" 1/2 floppy disks.

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 devel opment
environment for Windows. Many memory models, data types and direct use of hardware resource
instructions are available.

HI TECH C 51 cross compiler for C source program. It is a powerful software tool that includes
editor, C compiler, assembler, optimizer, linker, library, and remote symbolic debugger, in oneeasy
to use integrated development environment.

SY S51CW: crosscompiler for C source program. It isapowerful softwaretool that includeseditor,
C compiler, assembler, optimizer, linker, library, simulator and remote symbolic debugger, included
in an easy to use integrated development environment for Windows.

SY S51PW: crosscompiler for PASCAL source program. Itisapowerful softwaretool that includes
editor, PASCAL compiler, assembler, optimizer, linker, library, simulator and remote symbolic
debugger, included in an easy to use integrated development environment for Windows.

DDSMICRO C 51.: low cost rosscompiler for C source program. Itisapowerful softwaretool that
includes editor, C compiler (integer), assembler, optimizer, linker, library, and remote debugger, in
one easy to use IDE. Includes the library sources and many utilities programs.

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

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 definetheir
properties, and efficent compiler to create the executable code and an utility to download it. IDE
makescomfortableuseof tools. DeliveredinaCD for Windowswith user manual and hardwarekey.
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PERIPHERAL DEVICES SOFTWARE DESCRIPTION

In the previous paragraphes are described the external registers addresses, whilein thisonethereis
aspecific description of registers meaning and function (pleaserefer to1/O addressing tables, for the
registers name and addresses values).

For microprocessor internal peripheral devices, not described in this paragraph, or for further
information, please refer to manufacturing company documentation or appendix A of this manual.
Inthefollowing paragraphsthe D7+D0 and .0+7 indi cations denote the e ght bits of the combination
involved in I/O operations.

CONFIGURATION INPUTS

Threeswitchesof theon board DSW 1 dip switch statuscan be obtai ned by software, throughasimple
read operation of bit 5, 6 and 7 of port 2:

P2.7 -> DSW1.6
P26 -> DSW1.7
P25 -> DSW1.8

DSW1isreadin complemented logic, infact "ON" position correspondsto logiclevel 0and "OFF"
position coorespondsto logic level 1.

Switch 1isthe RUN or DEBUG selector, that isif the switch is ON after areset or a power on the
boot loader isrun, otherwise if the switch is OFF the user program in internal FLASH isrun.

STATUSLEDS

LEDsLD1 (green) and LD2 (red) can be software driven and their status can beread by simpleread
and write operations on port 2:

P26 -> LD1
P27 -> LD2

Driving is in complemented logic, in fact LED is ON when bit is 0 and LED is OFF when the
corresponding bitis 1.

Signals of P2 are kept at logic level 1 during the reset or the power on, so when on these phases
happen, LEDs are OFF.

(GMM AC Zero Rel. 5.00)
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EXTERNAL DEVICES

GMM AC Zero, through board GM B HR168, can be connected to awide range of block modules
and operator interface system produced by grifo®, or to many system of other companies.The on
board resources can be expanded with a simple connection to the numerous peripheral grifo®
boards,both intelligent and not, thanks to its standard 1/0 ABACO®connector.

Hereunder some of these cards are briefly described; ask the detailed information directly togrifo®,
if required.

GMB HR168
grifo® Mini Block Housing, 16 opto inputs, 8 relays outputs
Plastic container for rails DIN 50022 M odulbox model M6 HC53; front 90 x 106; height 58 mm; 16
optocoupled inputs NPN or PNP visualized through LEDs, some inputs can be counter or
interrupt source; 8relay outputsupto5 A visualized through L EDs; some outputs can make PCA
functions for automatic timed commands; RTC with Lithium battery; 1 TTL output drivenby RTC
and visualized through LED.

GMM TST2
grifo® Mini Module Test 2
Low price card usefull for evaluating and test purpose of 28 or 40 pins grifo® Mini Modules type
GMM 932, GMM AM08 GMM AM 32, etc...It provides: D9 connector sfor adirect connections
toRS232lineand AVR programmer ; Buzzer ; Connectors 10 pin for adirect connectionsto AVR
ISP; 16 Key buttons; 2 lines L CD display; power supply section with standard connector; push
buttons and LEDs for digital 1/0O signals management; etc.

QTP G28
Quick Terminal Panel - Graphic LCD, 28 keys+ CAN
Operator panel with LCD display 240x128 pixels, CFC backlit; Optocoupled RS 232 line and
additional RS 232,422,485, Current Loop line; CAN line controller and interface; EEPROM for set
up; 256K EPROM or FLASH; 128K RAM; RTC and RAM lithium backed; possibility of renaming
keys, LEDs and panel name; Buzzer, 28 keys and 16 L EDs with blinking attribute, manageabl e by
software; built in power supply; reader of magnetic badge and relay option. Plastic and metallic
container. High level firmware with capabilities of terminal provided of primary graphic objects;

QTP 22
Quick Terminal Panel, 22 LEDs, 22 keys + Badge Reader
Intelligent user panel equipped with Fluorescent or LCD display, LEDs backlit, 40x2 or 40x4
characters; RS 232, RS 422, RS 485 or Current Loop serid line; serial E2 for set up and message.
Pssibility of re-naming keys, LEDsand panel nameby inserting label with new nameinto the proper
sot; 22 Keysand 22 L EDswith blinking attribute and buzzer manageabl eby software; builtin power
supply; RTC option, reader of magnetic badge and relay.
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Ficure 28: CONNECTION EXAMPLES
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QTP 24

Quick Terminal Panel, 16 LEDs, 24 keys + Badge Reader
Intelligent user panel equipped with Fluorescent or LCD display, LEDs backlit, 20x2 or 20x4
characters; RS 232, RS 422, RS 485 or Current Loop serid 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.

QTP 16

Quick Terminal Panel, 1 LED, 16 keys + 4 Opto Inputs
Intelligent user panel equipped with Fluorescent or LCD display, LEDs backlit, 20x2, 20x4
characters; interface for 16 keys keyboard; serial interface can be buffered in RS 232, RS 422, RS
485 or Current Loop; set up parameters on EEPROM ; buzzer; 4 opto-input redablefor serial lines.
Control firmware performing terminal functions with video management commands.

QTP 12

Quick Terminal Panel, 1 LED, 1 LEDs, 12 keys + CAN
Intelligent user panel equipped with Fluorescent or LCD display, LEDs backlit, 20x2 characters,
graphic Fluorescente display 140x16 pixel; interface for 12 keys keyboard; serial interface can be
bufferedinRS232, RS422, RS485 or Current Loop; CAN interface; set up parameterson EEPROM;
buzzer. Control firmware performing terminal functions with video management commands.

QTP 4x6
Quick Terminal Panel, 24 keys max.
Operator interface provded with aphanumeric display 20x2, 20x4, 20x4 BIG, 40x1 and 40x2
charactersboth L CD and fluorescent; display L CD backlit by LED; interfaccefor tastierathreekeys
external keyboard; RS 232, RS422, RS 485 or Current Loop serial line; setupin EEPROM ; buzzer.
Management firmware featuring terminal functions with primitives to control visualization.

QTP 03
Quick Terminal Panel, 3 keys max.
Operator interface provded with aphanumeric display 20x2, 20x4, 20x4 BIG, 40x1 and 40x2
charactersboth L CD and fluorescent; display LCD backlit by LED; interfaccefor tastierathreekeys
external keyboard; serial interface in RS 232 or TTL; setup in EEPROM ; buzzer. Management
firmware featuring terminal functions with primitives to control visualization.

MSI 01
Multi Seria Interface 1 line
Interfacefor TTL serial lineand buffered serial linein RS 232, RS422, RS485 or Current Loop. The
TTL lineison ascrew terminal connector and the buffered one is on a standard plug connector.
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BIBLIOGRAPHY

In this chapter there is acomplete list of technical books, where the user can find all the necessary
documentations on the components mounted on GMM AC Zero.

Manual ATMEL: Data sheet AT89C51CC03
Manual MAXIM: New Releases Data Book - Volume IV
Manual MAXIM: New Releases Data Book - Volume V

Technincal documentationMAXIM: True RS 232 Transceivers
For further information and upgradespleaserefer to specificinternet web pagesof the manufacturing
companies.

Data sheet della CPU is available also at our technical documentation service:
http: //mww.grifo.it/PRESSDOC/ Temic/T89C51CCO03. pdf

(GMM AC Zero Rel. 5.00)
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APPENDIX A: DATA SHEET

grifo® provides acompletely freetechnical documentation service to make avail able data sheets of
on board components, through itsweb site. In this chapter the user found the complete and ready to
uselinksand URL sto theseinformation, together with thefirst pages of the samedocuments. Touse
our technical documentation service just connect to our site www.grifo.com and click itsicon.

AT89C51CCO03
Link: Home | Technical documentation Service | ATMEL | Data-Sheet AT89C51CCO03
URL: http://ww.grifo.com/PRESS/DOC/ATMEL/AT99C51CCO03.paf

Features
80C51 Core Architecture

256 Bytes of On-chip RAM
* 2048 Bytes of On-chip ERAM
* 64K Bytes of On-chip Flash Memory
— Data Retention: 10 Years at 85°C

Read/Write Cycle: 100K _®
2K Bytes of On-chip Flash for Bootloader
2K Bytes of On-chip EEPROM
Read/Write Cycle: 100K

+ 14-sources 4-level Interrupts Enhanced 8-bit
* Three 16-bit Timers/Counters .
+ Full Duplex UART Compatible 80C51 MCU with CAN
* Maximum Crystal Frequency 40 MHz
— In X2 Mode, 20 MHz (CPU Core, 20 MHz) Controller and
* Five Ports: 32 + 4 Digital I/0 Lines
* Five-channel 16-bit PCA with Flash Memory
— PWM (8-bit)

— High-speed Output
— Timer and Edge Capture
Double Data Pointer AT89C51 CC03
21-bit WatchDog Timer (7 Programmable Bits)
A 10-bit Resolution Analog to Digital Converter (ADC) with 8 Multiplexed Inputs
* SPI Interface, (PLCC52, VPFP64 and CABGA 64 packages only)
Full CAN Controller
— Fully Compliant with CAN Rev 2.0A and 2.0B Advance
— Optimized Structure for Communication Management (Via SFR) H
— 15 Independent Message Objects I nfo rmatlo n
— Each Message Object Programmable on Transmission or Reception
- Individual Tag and Mask Filters up to 29-bit Identifier/Channel
— 8-byte Cyclic Data Register (FIFO)/Message Object
— 16-bit Status and Control Register/Message Object
— 16-bit Time-Stamping Register/Message Object
— CAN Specification 2.0 Part A or 2.0 Part B Programmable for Each Message
Object
— Access to Message Object Control and Data Registers Via SFR
— Programmable Reception Buffer Length Up To 15 Message Objects
- Priority Management of Reception of Hits on Several Message Objects at the
Same Time (Basic CAN Feature)
— Priority Management for Transmission
— Message Object Overrun Interrupt
— Supports
— Time Triggered Communication
— Autobaud and Listening Mode
— Programmable Automatic Reply Mode
— 1-Mbit/s Maximum Transfer Rate at 8 MHz (") Crystal Frequency in X2 Mode
— Readable Error Counters
— Programmable Link to On-chip Timer for Time Stamping and Network
Synchronization
— Independent Baud Rate Prescaler
— Data, Remote, Error and Overload Frame Handling
* On-chip Emulation Logic (Enhanced Hook System)
* Power Saving Modes
- Idle Mode
- Power-down Mode

1. At BRP = 1 sampling point will be fixed. Rev. 4182A-CAN-07/03

ATMEL

(GMM AC Zero Rel. 5.00)
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* Power Supply: 3 volts to 5.5 volts
* Temperature Range: Industrial (-40° to +85°C)

* Packages: VQFP44, PLCC44, VQFP64, PLCC52, CA-BGA64

Description

Block Diagram

ITALIAN TECHNOLOGY

The AT89C51CCO03 is the third member of the CANary™ family of 8-bit microcontrollers
dedicated to CAN network applications.

In X2 mode a maximum external clock rate of 20 MHz reaches a 300 ns cycle time.

Besides the full CAN controller AT89C51CCO03 provides 64K Bytes of Flash memory

including In-System Programming (ISP), 2K Bytes Boot Flash Memory, 2K Bytes
EEPROM and 2048 byte ERAM.

Primary attention is paid to the reduction of the electro-magnetic emission of

AT89C51CCO03.

Q 4]
- >
22 S & 3 o i S 2
x -~ > > w a o o [
A i ¢ f A A
(A 4 v
UART RAM Flash | Boot || EE || ERAM
256x8 64k x 8loader|[PROM|| 2048
2kx8

C51
CORE

cru (=)

IB-bu:

Timer2 CAN
CONTROLLER

Parallel 1/0 Ports an

xt. Bu

Port O*ﬂon 1 ‘Port 2|Porl 3|Port 4

4 Watch| | Emul 10 bit
Dog Unit ADC

SPI
Interface

>

3

4

4

TO
T1

RESET
INTO

o G

z
-
o

Notes: 1. 8 analog Inputs/8 Digital I/O

2. 5-Bit I/0O Port

N
o

M

P42

2 AT89C51CCO03 mu———————

Page A-2

4182A-CAN-07/03

(GMM AC Zero Rel. 5.00)




ITALIAN TECHNOLOGY grifo® —— (-Q-b-qc-o—o-o®)(b uﬂ

APPENDIX B: GMM TST 2 ELECTRIC DIAGRAM
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APPENDIX C: ALPHABETICAL INDEX

SYMBOLS
uC/51 34

A

A/D CONVERTER 10
A/D CONVERSION TIME 10
A/D RESOLUTION 10
ANALOG INPUTS 13
ANALOG INPUTSIMPEDANCE 11
ANALOG INPUTSVOLTAGE RANGE 11
REFERENCE VOLTAGE 13

B

BASCOM 8051 34
BIBLIOGRAPHY 39

C

CAN 10, 33

CLOCK 10

CPU 10

CURRENT CONSUMPTION 11

D

DEBUG 15, 31
DIPSWITCH 10, 14, 31, 35
DISPLAY LCD 20

DSwW 31

E
EEPROM 31

F
FLASH 31

G

GMB HR168 18
GMM TST 2 20, 21
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/0O SIGNALS 10
°CBUS 14
INTERRUPT 10, 13, 16
IRAM 31

L

LADDERWORK 34
LEDS 10, 12, 15, 35

M
MATRIX KEYBOARD 20

O
OPTOCOUPLED INPUTS 18

P

PCA 10, 13

POWER FAILURE THESHOLD 11
POWERON TIME 10

POWER SUPPLY 11, 31

R

RAM 31

REAL TIME CLOCK (OPTIONAL) 18
RELATIVEHUMIDITY 10

RELAY OUTPUTS 18

RESET 10

RS232 10, 13, 14, 15, 32

RUN 15, 31

S

SERIAL COMMUNICATION SELECTION 32
SIZE 10
SRAM 31

T

TEMPERATURE RANGE 10
TIMER/COUNTER 10, 13
TTL 13, 14, 32
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w

WATCH DOG 10
WEIGHT 10

X
X2MODE 8
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