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GMM 518

grifo® Mini Module Atmel AT89C51AC2

TECHNICAL MANUAL

Male socket with 28 pins, dual inline, 100 milspitch, 600 milswidth; very small
dimension: 20,6 x 42,6 x 15 mm; 4 layers PCB to obtain best noisy resistance
and best EM| performance; requires single power supply at +5 Vdc, 10 mA,;
availability of low power modes as | dle and Power Down; Atmel 89C51AC2
microcontroller (8051 code compatible) with 14.74 M hz crystal; programmable
machine speed at 12 or 6 clock cycle; 32K FLASH for code, 2K FLASH for
Boot L oader, 256 bytesIRAM for data, 1K ERAM for data, 2K EEPROM for
data. 8 A/D converter channelswith 10 bitsresolution, 20 Jisec conversion time;
14 interrupt sources with 4 priority levels; 3 Timers Counters up to 16 bits; 5
PCA channels at 16 bitswith PWM, compare, capture, etc. functionalities; 24
digital 1/O lines available on connector; some of these have multifunctions
capabilities. Hardware seria linewith Baud Rate programmable up to 115.200
Baud, a TTL level or buffered in RS 232 with protection against £15 KV
discharges. Reset and power supply control circuit. Firmware | 2C BUS line,
available on connector; 5 configuration Jumper s with One ways acquired by
firmware; 1 signal L ED managed by software, through digital 1/0s.

Internal FLASH and EEPROM can be managed through the In System
Programming, by using only the serial communication line, even when the
modul eisalready mounted. Fr ee softwarefor PC that supportsthe | SP modality
inafast and comfortableway. Widerange of development toolsas: C compilers
(uC/51, SYS51CW, DDS Micro C51); BASIC compilers (BASCOM 8051);
PASCAL compilers (SYS51PW); Contact Logic (LADDER WORK); etc.
Long list of demo programs and use examples supplied under source (duly
remarked) and executable format, 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 translated into any language or computer language, in any form or
by any means, either electronic, mechanical, magnetic, optical, chemical, manual, or
otherwise, without the prior written consent of grifo®.

IMPORTANT

Although all the information contained herein have been carefully verified, grifo®
assumes no responsability for errors that might appear in this document, or for damage
to things or persons resulting from technical errors, omission and improper use of this
manual and of the related software and hardware.

grifo®reservestheright to change the 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:

A Attention: Generic danger
A Attention: High voltage

A Attention: ESD sensitive device
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INTRODUCTION

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

This deviceis not a safe component as defined in directive 98-37/CE.

ATTENTION
ESD PROTECTED AREA

OBSERVE
PRECAUTIONS FOR
HANDLING
ELECTROSTATIC
DISCHARGE
SENSITIVE DEVICES

Pins of module are not provided with any kind of ESD protection. Many pinsof the card aredirectly
connected to their respective pins of on board's components and these last are sensitive to
electrostatic noises. So personnel who handles the product/s is invited to take all necessary
precautions that 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, theadj ustment,
the reparation and the contingent accessories, devices, installation, etc. are destined - and then
executable - always and in exclusive way from specialized warned and educated personnel, or
directly from the AUTHORIZED TECHNICAL 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.

(GMM 518 Rel.5.00) "o Page 1
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To prevent problemsduring card utilization, itisagood practiceto read carefully all theinformation
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.

grifo® provid this documentation "asis" without warranty of any kind. In no event shall grifo® be
liable for indirect, special, incidental or consequential damages of any kind arising from any error
inthisdocumentation, including any lossor interruption of business, profits, use, or data. Moreover
isnot guaranteed the updating of the product for new computers or new operating systems, that will
become available in the future.

All trademarks listed in this manual are copyright of the relative manufacturers.
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VERSION

This handbook make reference to printed circuit version 250411 and following ones. The validity
of the information contained in this manual is subordinated to the version number on the used card,
and so the user must always verify the correct correspondence between the notations. The version
number isreportedin several placeson theelectronic part of the product, and following figure shows
the most accessible one.

28 = ari 518 15|
Eo o0 .ﬂ.gr‘fo.@). .gtgm. (X X ) S=
- . I Sjm
- = =m
(o7 N p— IC3 |=m
s = ZEES S
L) — —
:an -|H‘-—'-'[:f:] TR
A e ALy 225.01315 .cm. ee 1.4

PRINTED CIRCUIT
version

FicUrE 1: LOCATION OF PRINTED CIRCUIT VERSION
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GENERAL INFORMATION

GMM 518isaMini M odulebased onmicrocontroller Atmel AT89C51AC2, that isapowerful and
completesystem on chip provided with CPU, internal memoriesand arichlist of peripheralssuitable
for typical requirements of automation applications.

Themodul ehasalready mountedinsideitsreduced sizethecomponentsthat exploit themainfeatures
of microcontroller and allowsthe use of all the operating modes; furtermore it includes some other
components that simplify and increase the application fields.

GMM 518 can be used for many installations either in the I ndustrial, Domestic, Automotive and
Didactic environments, as described in following paragraphs.

Thecarduseissimplified by awiderange of softwaredevel opement tool sbased either onlow or high
level programming languages which allow to work at the best conditions using only astandard PC.
Noteworthy among these tools there are the C, PASCAL, BASIC compilers and a graphic
programming environment based on logic contact (LADDER). Special care hasbeen devoted tothe
application developing, by selecting tools which allow on board FLASH burning with user
application program and Remote Debug directly on the card, always with the smple use of a
standard PC.

The GM M 518 is equipped with anormalized standard connector that allows immediate mounting
on support cardsas GMM TST 3, GMB HR84 and GM B H844 or mounted directly on a board
developed by the user, as amacro component. Both the solutions ensure ashort time to market: the
user can obtain a prototype or even aready product in one week.

Overall features of GMM 518 are:

- Standard format with 28 pinsmale socket, Dual In Line, 100 milspitch, 600 milswidth.

- Very Small Dimension: 20,6 x 42,5 x 15 mm.

- 4layer sprinted circuit boardto obtain best noisy resistanceand best EM | performances.

- Single power supply required +5 Vdc, 10 mA (the current consumption may vary
according to module connections and status).

- Availability of low consumtion modality as | dle and Power Down M odes.

- Atmel AT89C51AC2 microcontroller (8051 code compatibile) with 14.74 MHz
crystal.

- Programmable machine speed at 12 or 6 Clock Cycle.

- 32K FLASH for code, 2K FLASH for Boot L oader, 256 bytes IRAM for data, 1K
ERAM for data, 2K EEPROM for data

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

- 14 interrupt sources with 4 priority levels.

- 3Timers Counters up to 16 hits.

- 5 PCA channels up to 16 bits with PWM, compare, capture on event, frequency
generator, etc. functionalities.

- Watch dog section that ensure right work of the controlled system in any operating
conditions.

- 24 digital 1/0 lines available on connector. Some of these have multiple functions.

- Hardware serial linewith programmable Baud Rate up to 115.200 Baud, at TTL level

Page 4 "o (GMM 518 Rel. 5.00 )
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or RS 232 buffered.

- RS 232 driver with protection against +15 kV discharges.

- Reset and power supply control circuit.

- Firmware | 2C BUS line, available on connector.

- 5 configuration Jumpers; 1 of them can be acquired by Firmware.

- 1 status L ED managed by firmware through 1/0O line.

- Internal  FLASH and EEPROM can be managed through ISP (In System
Programming), that is with the module already mounted, by using only the serial
communication line.

- Free software for PC, that supports the | SP programmation of the generated code,
inside the on board FLASH.

- Wide range of development tools that requires only a standard PC. Among the most
diffused there are: C Compilers (uC/51, MCC51, SYS51CW, DDS Micro C51);
BASIC compiler (BASCOM 8051); PASCAL compiler (SY S51PW); language with
Contact Logic (LADDER WORK); etc.

- Long list of demo programs and user examples supplied under source form, duly
remarked, for the available devel opment tools.

Here follows a description of the board's functional blocks, with an indication of the operations
performed by each one. To easily locate such sections and verify their connections please refer to
figure 2.

POSSIBLE APPLICATIONS
Possible applications of GMM 518 modules are several. The following example can be listed:

- Smart intelligent nodeswith local functionalitiesas Pl D algorithmsfor controlling temperatures,
motors, valves, etc.

- Decentr alized systemsasrobots, automation of productionlinemachines, bigfactory automations,
etc.

- Teleacquisition and Telecontrol on medium and low distances.

- ApplicationinHomeAutomation whereit performstaskslikelightsturning ON/OFF, heatingand
cooling systems control, supervision of electric devices, security and acces control systems,
gardens sprinkle, etc.

- Car Automations (automotive) as lights turning ON/OFF, heating and cooling systems control,
supervision services for drivers, anti-teft and acces control systems, functionality checks, etc.

- Last but not least, the Didacticsuseinfact GM M 518 offersavery low cost system suitabletolearn
microcontroller withfamous8051 coreand to devel op thetypical start applicationsfor thestudents.
For this purposeit islikewise interesting the GMM TST 3 support cards that solve the problems
of power supply, of serial connection to development PC and of module lines connection. In the
same support cardsthereareamatrix keyboard and aL CD display that allow to study and test some
low cost user interface solutions.

- All the applications where it is necessary to reduce developing time and price: in fact the module
can be mounted directly on the board devel oped by the user, asaready to use M acr o Component.

(GMM 518 Rel.5.00) "o Page 5
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DIGITAL [/O LINES

The Mini Module GMM 518 provides 24 digital 1/0 linesat TTL level, of the microprocessor
Atmel AT89C51AC2, grouped in four 8 bits ports (PO, P1, P2 and P3) and in one 2 bits port (P4).
A standard rules defines the names of al the signals on the Port as P0.0+7, P1.0+7, P2.0+7, P3.0+7
and P4.0+1.

Meny of theselinesare connected directly to 28 pins connector with astandard pin out, common for
al the grifo® Mini Module, by alowing a direct connection to several interface cards.

By softwareitispossibleto defineand acquirethefunction, thedirection and thestatusof theselines,
and alsoto match themto peripheral devices(i.e. Timer, Counter, Interrupt, A/D, PCA, etc.), through
asimple programming of some microcontroller internal registers.

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

[2C BUS LINE

On standard connector of GM M 518 there are the signals of an 12C BUS interface emulated by
Firmware, and managed by two 1/O lines of microcontroller.

Thisinterface allowsto connect the devices featuring the same communication standard in order to
expand local potentialities of module.

Thereiswiderangeof softwareexampl esthat managemost commondeviceswith |1 2C BUSinterface
like A/D and D/A converters, display drivers, memories, temperature sensors, etc.

If you areintrested in thisinterfaces, it can be useful to consider the K51-AVR card, for which both
technical manual featuring electric diagram and acompl ete set of examples programsare available.
In addition remind also somemodelsof QT P operator panel that can bedrivenwithan12CBUSIine
as an alternative to asynchronous communication line.

ANALOG INPUTS AND A/D CONVERTER

Mini Module GMM 518 provides 8 analog inputs connected to A/D converter section of
microcontroller. These inputs can be connected to external sensors that convert many physic
guantities (as temperature, pressure, speed, weight, etc.) or any other system that supplies a
compatible voltage signal.

Main feautes of this section are: resolution 10 bits, 8 indi pendent anal og i nputs, maximum accepted
range 03V, conversion time on asingle channel 20 sec, very easy software management, end of
conversion interrupt; external reference signal (Vref) that defines full scale voltage value.

A/D conversions are performed using the successive approximations technique and are made
through opportune manipulation of specific microcontroller internal registers.

In order to simplify the A/D converter management, some software packages are provided with
specific 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.

Page 6 "o (GMM 518 Rel. 5.00 )
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MEMORY DEVICES

The card is provided of 37.25K of memory divided in the following types:

- 32K Bytes of FLASH EPROM;

- 2K Bytes of FLASH EPROM for Boot L oader;

- 256 Bytes of internal IRAM;

- 1K Bytes of external ERAM;

- 2K Bytes of EEPROM.
All these memories, except the FLASH for Boot Loader, are completely available for user
reguirements, both for code and data of his application program.
Thanksto on board EEPROM thereisthe possibility to keep dataal so when power supply isfailed;
inthisway the card isalwaysableto maintain parameters, logged data, system status, configurations
and so on, in each working conditions.
Whenever the amount of memory for datais not sufficient (i.e. for data loghin systems or special
applications), it is aways possible to connect external memory devices (with SRAM, EEPROM,
FLASH, EPROM technologies) through the efficient 12C BUS interface of the card (please see
propers paragraphs).
The addressing and management of memory devices is controlled by microcontroller as described
in paragraph MEMORY ACCESS and inside the component data sheet or in APPENDIX A of this
manual.

WATCH DOG

Microcontroller AT89C51AC2 includses an hardware W atch Dog capable to reset the CPU if the
user program doesn't retrigger it before than the selected intervent time elapses. The main purpose
of thissectionisto supply areal security to the system controlled by Mini Modulein order to work
correctly in any operating conditions and to avoid dangerous malfunctions not examined during
develop phase.

Theintervent time rangeof Watch Dog israther wide, from aminimum of about 6 millisecond to a
maximum of 1.7 second.

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

CLOCK

On GMM 518 module there is one clock circuitery that generates the clock signal for the
microcontroller. Such circuitery isbased on acrystal that generates a 14.7456 M Hz frequency that
is used, directly or indirectly, by all the peripherals of the module that requires timings as the
asynchronous serial line, the Timer s, the Watch Dog, the PCA channel, etc.

Inorder toimprovespeed performance, on GM M 518theuser canal so set themachinecycleduration
to 12 or 6 clock cycles (X2 mode). In X2 mode code execution istwo timesfaster than aclassic 8051
architecture.

Page 8 "o (GMM 518 Rel. 5.00 )
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SERIAL COMMUNICATION

OnGMM 518itisalwaysavailablean hardware serial linethat iscompletely software configurable
for physical protocol (baud rate, stop bits number, lenght of character, etc) by simply programming
some microprocessor's internal registers.

The serial line is connected to CN1 connector at TTL or RS 232 level, thanks to some on board
Jumpersfor configuration. When the card must be connected in anetwork or at long distance or with
other systemsthat use different electric protocols, the user must provide proper external drivers(i.e.
RS232,RS 422, RS485, Current Loop, etc.). In addition to standard receive and transmit signalson
CN1 connector thereareaso other 1/0 signalsthat can be driven by software; these signals can be
used to define the RS 485 line direction, to enable the RS 422 transmit drive or to generate the
RS 232 hardware handshakes. For examplethe M Sl 01 modulecan convertaTTL serial lineinany
other electric standards, in a pratical and inexpensive way.

Please read SERIAL COMMUNICATION SELECTION paragraph of this manual or contact
directly grifo® technicians, for further explanations or any other necessary information about
electric protocols. Viceversa please read the manufacturer documentationin APPENDIX A of this
manual and the numerous supplied examples, for detailed description of the internal registers that
defines physical protocol and manages basic aspects of communication.

Ficure 3: COMPLETE VIEW
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BOARD CONFIGURATION

The GMM 518 is provided with 5 Jumpers allow to configure the module and its application
program. One of these Jumpers can be acquired by firmware and they |et the user manages different
conditions through a single program, with no renounce to other input lines (the typical applications
are: languages selection, definition of program parameters, operating modes selection, etc.).

Moreover onejumper isused at power on or after areset to determinewhichworking modality, RUN
or DEBUG, isused, that isrespectively, whether the microcontroller hasto run the user application
program or the Boot L oader.

In addition, the board is also provided with one signalation L ED; thisis firmware manageabl e,and
can beused to signal theboard statusand configurationsin avisua ways, asdescribed inthe specific
paragraphs.

All the configuration resources described are compl etel y software manageable by simply using few
specific registers of the microcontroller.

For further information refer to paragraphs Jumpers, VISUAL SIGNALATIONS and
VISUALIZATION LED.
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TECHNICAL FEATURES

GENERAL FEATURES

Devices:

Memories:

Microcontroller:
Clock frequency:
A/D resolution:

A/D conversion time:
Reset time:

Watch Dog intervent time:

PHYSICAL FEATURES
Size:

Weight:

Connectors:
Temperaturerange:

Relative humidity:

Page 12

24 linesof TTL digital 1/0

8 analog inputs on A/D converter

5 PCA sectionsfor compare, capture, PWM, frequency signals
1 Watch Dog section

3 Timers, Counters multifunctions

14 interrupt sources with 4 levels

1 reset and power supply controller circuit

1RS2320r TTL serid line

5 configuration Jumpers

1 visualization LED

32K Byte FLASH user program

2K Byte FLASH boot |oader

2K Byte EEPROM user data (last 8 Bytes are reserved)
1K Byte ERAM user data

256 Bytes IRAM user data

Atmel AT89C51AC2
14.7465 MHz

10 bits

20 psec

typical 200 msec

programmable from about 6 msec to 1.7 sec

20,6 x 42,6 x 15 mm

99

CN1.: 28 pins male socket DIL,100 mils pitch, 600 mils width.
0+50 °C

20%+90% (without condense)

-
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ELECTRIC FEATURES

Power supply voltage: +5Vdc = 5%
Current consumption: 10 mA * (normal)
14 mA * (maximum)

Analog inputs voltage range: O+Vref

A/D reference voltage Vref: 03V

Analog inputsimpedance: high

Power failuretheshold: typical 4.65 Vdc
RS 232 protection: 15KV

(*) Thereported values are referred to 20 C° environment temperature (for further information
please refer to chapter POWER SUPPLY).
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Ficure 6: Top vVIEW

(GMM 518 Re.5.00) "o Page 13




(~abaco—e-"||bu/] grifo® ITALIAN TECHNOLOGY

INSTALLATION
Inthischapter therearetheinformationfor aright installation and correct use of thecard GMM 518.

In detail there are the locations and functions of each connector, of the user settable Jumpers, LED,
and so on.

VISUAL SIGNALATIONS

GMM 518 is provided of the LED described in the following table:

LED |COLOUR FUNCTION

When lighted, indicates that signal P2.7 (pin 16 of microcontroller)
isat Low Level (L = Zero Volt).

When no lighted, indicates that signal P2.7 (pin 16 of microcontroller)
isat High Level (H = +5Volt).

LD1 Red

Ficure 7: LED TABLE

Themainfunction of L ED istoinform the user about card status, withasimplevisual indication and
in addition to this, LED make easier the debug and test operations of the complete system.

POWER SUPPLY

Mini Module nust be supplied with astabilized +5 Vdc + 5% voltage connected to proper pins 14
and 28 of CN1.

On the board all the circuits and components have been chosen in order to obtain the best noisy
immunity and the lowest consumption, including the possibility to use some different low power
modalities; thisfeatureisreally important when the moduleis supplied by batteriesfor examplein
portable applications. In details it can be set the power down and the idle modes plus the machine
cycle speed of the microcontroller, through the proper internal register PCON. The user application
program can reduce supply consumption and eventually restore the normal working mode when a
specific event occours, like an interrupt, a variation on an analog or digital input, atimeout, etc.
For further information please refer to paragraph ELECTRIC FEATURES.
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Ficure 8: LED, JUMPERS, CONNECTOR LOCATION

CONNECTIONS

The GMM 518 module has 1 connector that can be linkeded to other devicesor directly to thefield,
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 8) that simplify and speed the installation phase.
Some additional figures shows the pins functionalities and some of the most frequently used
connections.

All the connectorsof grifo® cardsfollows standard pin outsin order to obtain amodul ar electronics
where each cards can be changed with many others, of the sameor different type. Thisreducestimes
and costs when modul es become obsol ete or insufficient for the application requirements.
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CN1- CONNECTOR WITH MINI MODULE SIGNALS

CN1lisa28 pins, male, dual in line, socket connector with 100 mils pitch and 600 mils width.
Onthisconnector areavailableall theinterfacement signalsof theMini Modul easthe power supply,
the 1/0O lines, the asynchronous and synchronous communication lines, the on board peripheral
devices signals, the expansion signals, etc.

Many pins of the connector have multiple functionsin fact, by software, some internal sections of
microcontroller can be multiplexed with 1/0 signals and the following figurelist all these possible
functionalities. So the signals available on CN1 have different characteriistics, as described in the
following CONNECTOR SIGNALSINTERFACEMENT paragraph, and they follow grifo®Mini
M odule standard pin out.

In order to avoid problems on pin counting and numbers the figure 9 shows the signals directly on
the top view of the GMM 518; moreover the serigraph reports the pins number on the four corners
of the card both on bottom and top side.

T 1™ RE
Vref 1 1%{‘:[15:': ':MEJ 28 +5Vdc
/RES 2 | Hma 5 - 27 P10,ANO, T2
RX RS232, RX TTL P30 3 |q@lEd 2 26 P1.1,AN1, T2EX
TX RS232, TX TTL P31 4 |@T4 = 25 P12,AN2,ECI
P25 5|3 [DHHDDE]E'; 24 P13.AN3.CEX0
SCL,P20 6 @ 23 P14,AN4, CEX1
SDA,P21 7 % ”EELE Drﬂgj 22 P15, AN5, CEX2
P40 8| EESE=PEP| 21 PL6.ANG CEX3
P41l 9 B _ i E§ 20 P17,AN7,CEX4
P24 10 [F@s =@E| 19 P3.2,/INTO
P23 11| @mE| _ |E@3[18 P33./INT1
P22 12| @E 2 |E@"|17 P34,TO
' 8o i o [0 P35, Tl
GND 14 -j_ﬂ'ﬁ‘-tmgﬁ;lj‘[-’n]_ = 15 P3.6
o | L 1 =
ﬂ | g7 | 'EE

Ficure 9: CN1: SockeT wiTH MINI M ODULE SIGNALS

Signals description:

RX RS232 = | - Receive Dataof serial line buffered in RS 232

TX RS232 = O - Transmit Data of serial line buffered in RS 232
RXTTL = | - ReceiveDataof TTL serid line

TXTTL = O - Transmit Dataof TTL seria line

Px.n =1/0O- Signal n of Port x of microcontroller digital 1/0s
/INTn = | - Interrupt lines n of microcontroller

Tn = | - Signal connected to section Timern of microcontroller
T2EX = | - External trigger signal for Ttimer 2

SCL =1/0O - Clock lines of software 12C BUS interface

SDA =1/0O - Datalines of software 12C BUS interface

Vref = | - A/D converter reference voltage

ANnN = | - Analog inputs connected to A/D converter section
Page 16 "o (GMM 518 Rel. 5.00 )
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CEXn =1/0O - Signal connected to section PCAn (PWM outputs, capture and compare
inputs, etc.)

ECI = | - Externa clock signal of PCA sections

IRES = | -Resetsignd

+5Vdc = | -+5Vdc power supply voltage

GND =  -Ground

CONNECTOR SIGNALSINTERFACEMENT

In order to prevent possible connecting problems between GMM 518 and the external systems, the
user hasto respect carefully al the indications and figures of the manual and he must follow these
instructions:

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

- All TTL signalsmust follow therules of thiselectric standard. The connected digital signals must
be always referenced to card ground (GND) and then the OV level corresponds to logic status O,
while the 5V level corresponds to logic status 1. The connection of these lines to devices of the
controlled system (encoders, switches, proximity, electric valves, relays, motors, 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 externa noisy, typicaly
generated by power electronic.

- The inputs for analog section must be connected to low impedance signalsin therange0+3.0 V,
that assure greater stability and precision. Thisrange isvalid also for the reference voltage Vref,
used by A/D section, that must be perfectly filtered and stabilized.

- The PWM signalsgenerated by Timer, Counter and PCA sectionsare TTL type so they must be
properly buffered in order to drive the power circuitery. Typical interfaces can be asimple current
driver (when a PWM signal is still required) or an intergrator circuit, when analog voltage is
necessary.

-Also12C BUSsignalsareat TTL level, as defined by the same standards; for completenessit is
remarked that in anetwork with several devicesand rather long, it isbetter to study the connection
lay out and to set properly the output stage, the operational modes and the programmable bit rate:
the best values of all these settings allow right communications in any condition. Each 12C BUS
connection must have two pull up resistors at the extremes of the cable, that is near the two units
at the greatest distance, as defined by standard specification of thisinterface.
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JUMPER

POSIZIONE

UTILIZZO

DEF.

J1.A

1-2

2-3

TTL Connection

- They connect the reception signal of the asincronous serial
line to pin n.3 of CN1, directly to the controller. For this
operation also jumpers J1.B and J1.a. has to be connected..

RS 232 Connection

- They connect the reception signal (RX) of the asincronous
seria line to pin n.3 of CN1 to RS 232 driver. For this
operation also jumpers J1.B and Jl.a. has to be connected.

J1B

1-2

2-3

TTL Connection

- They connect the transmission signal of the asincronous
seria line to pin n.4 of CN1, directly to the controller. For
this operation also jumpers J1.A and Jl.a. has to be
connected.

RS 232 Connection

- They connect the transmission signal (TX) of the
asincronous seria line to pin n.4 of CN1 to RS 232 driver.
For this operation also jumpers J1.A and Jl.a. has to be
connected.

Jl.a

Not
Connected

Connected

TTL Connection

- It doesn't connect the reception signal of the asincronous
serial line of the controller to RS 232 driver. For this
operation also jumpers J1.A and J1.B are used.

RS 232 Connection
- It connects the reception signal of the asincronous serial

line of the controller to RS 232 driver. For this operation
also jumpers J1.A and J1.B are used.

J1b

Not
Connected

Connected

No Connection - It doesn't connect the controller /PSEN
line. If Mini Module is switched on or re set in such function
the RUN mode is ctivated and the programmer stored into
the microcontroller FLASH starts.

Connection - It connectsthe microcontroller /PSEN line to
the ground (Zero Volt). If the Mini Module is switched on
or re set in such function the DEBUG mode is ctivated abd
the Boot L oader starts.

Jl.c

Not
Connected

Connected

No Connection - It leaves the CPU pin n.24 free so it
goes to +5Vdc. This condition makes 1 (H) the P0.0
microcontroller signal to logic evel acting as configuration
input via software acquisition.

Connection - It connect pin 24 of the CPU to the ground.

This condition makes 0 (L) the PO.0 microcontroller signal
to logic evel acting as configuration input via software

acquisition.

Page 18

Ficure 10: JUMPERS TABLE
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On GMM 518 modulethereare 5 ways Jumpers, named J1.x, that defines some configurations of
the card. In the following figures is reported their list and their functions in al the available
connection modes.

In the previous tables the * (asterisk) denotes the default connection, or on the other hand the
connection set up at the end of testing phase, that isthe configuration the user receives. The user can
check the base configuration originally received, also in APPENDIX C of the manual.

In order to locate the Jumpers, please refer to figure 8 and 11.

78 rifo gimm 518 15 (mm
---l-g-nl@-l-l-l:-ﬂ.
el TR

b v | s =/ e [

=|=

IC4 w= 03 |SE
Jl.a §l= =ml® S
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® 00 0—0 0500000 O O
MADE IN ITALY 250411 CNi 14 |HRE

Ficure 11: JumpPERS LOCATIONS

INTERRUPTS

One of the most important GMM 518 featuresisthe powerful interrupts management. Below there
is a short description of which devices can geneate interrupts and their modalities; for further
information about interrputsmanagement pleaserefer tothemicrocontroller datasheet or APPENDI X
A of thismanual.

- Pin 19 of CN1 ->  Generates/INTO = P3.2 on the microcontroller.

- Pin 18 of CN1 ->  Generates/INT1 = P3.3 on the microcontroller.

- Peripheral devices ->  Generate aninternal interrupt. Possible sources of internal interrupts
are the sections. Timer 0, Timer 1, Timer 2, PCA, UART, A/D
converter, etc.

Aninterrupt management section, integrated in microcontroller, allowsto enabl e, disable, mask and
prioritize, so the user has the possibility to service promptly and efficently any external event. The
sameinterrupt sectionlet theuser managethe 14 interrupt sourceswith 4 priority level s; theaddresses
of theinterrupt service routines can be software programmed by the user placing them on the proper
code area; viceversatheinterrupts priority level and activation are sofware programmabl e through
specificinternal registers. So the application program can alwaysreact promptly to every events, by
defining also the priority of contemporaneous interrupts.
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RESET, POWER SUPPLY CONTROL, WATCH DOG
On GMM 518 are available three different reset sources, that can be so summarized:

1) Power supply control circuit that enablesthereset when the power supply voltage decreasesdown
to the 4.65 Vdc threshold.

2) Signal connected to pin 8 of CN1, active low, that can be connected to a simple normally open
push button; once the button is pressed it must short circuit the/RES signal to ground GND and
consequently thereset is enabled. The main purpose of thissignal istheforced exit from endless
loop, especially during the debug phase, or the re-execution of the application program with no
interruptions on the power supply of the card.

3) Watch Dog circuit, insidethe microcontroller, that isreally efficient and easy to use by software.
In details the main features of this circuit are the following ones:
- astable functionality;
- intervent time programmable by software from about 6 msec to about 1.700 msec;
- software enabl e through a double consecutive write operation on management registers;
- software retrigger.
In astable modewhen intervent timeisel apsed thecircuit becomesactive, it staysactivefor ashort
reset time and after it is deactivated. The main purpose of this section isto supply areal security
about right execution of application program by the card. In fact when the program is no more
executed correctly, it doesn't perform the periodic retrigger operation of the circuit and the card
will be reset at the end of intervent time. For further information about Watch Dog section and
retrigger operation, pleaserefer to themicrocontroller datasheet or APPENDIX A of thismanual.

For thefirst two sources, thereset circuit stays enabled for the reset time (about 200 msec) and then
itisdisabled, whilefor thethird sourceit is enabled only for few psec. At thispoint all the sections
of the card are reset, in order to warrant a complete reset status, and it resumes execution of the
program stored on FL ASH, at the address O0O00H.

Thereset circuit with these features ensuresthe right functionality of the card and of all the possible
connected el ectronics, in each working condition and especially during the dangerous and difficult
phases of power on and power off.

SERIAL COMMUNICATION SELECTION

Asynchronous serial line of GMM 518 can be bufferedinRS232 or TTL. Incaseitisbuffered in
RS 232, the 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 defined by setting proper
microprocessor's internal registers.

By hardware can be selected which one of the electric protocols is used, through Jumpers
configuration, asdescribed in the previoustables; the user can select autonomously one or the other
typeby following theinformation listed below. M oreover thefollowing figuresshowshow ageneric
external system can be connected to GMM 518 serial line, with both the electric standards.
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- SERIAL LINEIN TTL

JA = 1-2
JAB = 1-2
Jla = Open
RX TTL TX
3
(e 0]
—
Lo
= TXTTL RX
=
O 4
—
5
GND GND
14

Ficure 12: TTL SERIAL LINE CONNECTION EXAMPLE

- SERIAL LINE IN RS 232 (default configuration)

JLA = 2-3
J1B = 2-3
Jla = Closed
RX RS232 X
3
0
—
Lo
é TX RS232 RX
O 4
—
5
GND GND
14

Ficure 13: RS 232 SeRIAL LINE CONNECTION EXAMPLE
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OPERATING MODE SELECTION

Asdescribed onfigure 10andin next chapters, the JumpersJ1.b selectsthe operating modeof GM M
518 Mini Module. In detail are available two modes obtained from the following configurations:

J1b Operating Mode
Open -> RUN mode
Closed -> DEBUG mode

InRUN modeafter areset or power ontheapplication programsavedin FL ASH isalwaysexecuted,
independently by external conditions, whilein DEBUG mode the Boot L oader of microcontroller
is always executed.

Programsfor PC, asthe FL | P, comunicates with Boot L oader through the serial lineand alow to
read, erase and write some on board memories through the | SP modality.

The | SP tecnique (In System Programming) reducesthe cost and the timefor development in fact
iteliminatestheuseof external EPROMSs, programmer, eraser, etc. For further informationabout | SP
please consult the specific technical documentation released by ATMEL.

Page 22 "o (GMM 518 Rel. 5.00 |




ITALIAN TECHNOLOGY grifo® —— [~abaco—e"|[bu/|

SUPPORT CARDS

GMM 518 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. In the following paragraphs are
described the coupling with the most interesting support cards.

USE WITH GMB HR84 MODULE

The GMB HR84 is signalized because it is specifically designed to connect the 28 pins Mini
M odulestofield signals, through proper power circuits, optocoupled, in order to beeasily and fastly
installed in the electric control box of the system that must be developed.

The complete description of thisproduct isavailablein the rel ative data sheet and technical manual
while in this paragraph are listed the advantages obtained by using this pair of cards and the
configuration of each parts.

GMB HR84 alows easily to:

- supply power to M ini M odulethrough theon board switching section that accept awiderangeinput
voltage either DC or AC;

- connect 8 TTL linesof thel/O portsto optocoupled inputsthat can beindifferently NPN or PNP
type. Thestatus of all the 8 inputsisvisualized through green LED. Asthe connected linesof Mini
M odulearemultiplexed withinternal peripheral devicesitispossibleto obtainhighlevel functions
as counters, combinations check, events manager, interrupts, etc.;

- generate a galvanic insulated voltage that supplies the NPN or PNP inputs, in order to connect
simple and low cost external pure contacts;

- connect four TTL lines of the 1/O ports to bufferd relays outputs, visualized through red L ED;
- connect the | 2C BUS, complete of power supply, on a dedicated connector;

- connect thecommunication seria linethrough acomfortable8 pinsstandard AMPMODU | 8 pins
connector;

- buffer thesignalsof the TTL seria linefromMini ModuleinRS422, RS485 or passive Current
L oop;

- connect the PWM signals through a comfortable standard AMP MODU 11 8 pins connector;
- generate areference voltage for A/D section and connect one analog input;

- provide comfortable wiriings by quick release screw termina connecters and other standard
CONNectors;

- perform afast mechanical mounting on Omega Rails
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Ficure 14: GMB HR84

Thefollowing configurationsallow to usethecouple GMB HR84+ GMM 518in RUN mode, with
RS 232 serid line:

GMM 518 Configuration GMB HR84 Configuration
JAA = 2-3 J1,3 =  Open
JaB = 2-3 2,133,H4 = 2-3
Jla =  Closed J5 = 2-3
Jlb =  Open J6 = 1-2
Jlc = Don't Care J7 = 1-2

J8 = Open
J10 = 2-3
Ji1 = Open
3,314 = 1-2

Seria connection cable with development PC = AM P8 Cable with female D9 connector.
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Ficure 15: GMB HR84 oPEN FRAME. AT SIGHT THERE IS THE 28 PIN SOCKET WHERE THE
DIFFERENT M INI M ODULES CAN BE MOUNTED.
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Ficure 16: GMB HR84 orPeN FRAME WITH 28 PIN GMM 518 M NI M ODULE MOUNTED.
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USE WITH GMM TST 3 BOARDS

Amongst grifo® cards, GMM TST 3 isthe ones designed specifically to be the evaluation boards
for GMM xxx Mini Modules, with 28 and 40 pins.

Ficure 17: GMM TST3+ GMM 518 coupLE

The GMM TST 3isanevolution of GMM TST, but for GMM 518 Mini Module all them can be
used indifferently. This manual will describe the latest GMM TST 3 but everyone can easily use
the other model by following the instructions of relative technical manual.

In APPENDIX B it isavailable also the complete electric diagram of GMM TST 3.

GMM TST 3 alowseasily to:

- supply power to Mini M odule through the on board linear section that accept a wide range input
voltage either DC or AC;

- connect thelines of the I /O portsand A/D converter signalsto comfortablelow profile connectors
compliant to Standard 1/0 ABACQO®; this standard pin out is available on some cards that buffer
thedigital 1/0Osin different modes: Relays, Transistors, Optocoupled inputs, L ED, Push Buttons,
etc.;

- connect RS 232 signal s through a comfortable D9 femal e type connector;

- set and visualize the status of Mini M odule 1/O signalsthrough coloured push buttonsand LED,
disconnectable by jumpers;

- generate sound feedback using the on board Buzzer;
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- generate areference voltage for A/D section;
- restart the mounted Mini M odule through a comfortable Reset push button;

- develop quickly and comfortably user interface application by taking advantage of on board L CD
Display (backlit 2 rows x 20 characters) and matrix keyboard (4x4=16 keys);

- develop easily asupport card that satisfy customer requirements starting from the supplied electric
diagram;

- support the programming of Mini M odulethrough proper external | SP programmers (features not
used with GMM 518);

Thefollowing configurationsallow to usethecouple GMM TST 3+ GMM 518inRUN mode, with
RS 232 serid line:

GMM518 Configuration GMM TST 3 Configuration
JA= 2-3 Jq = 2-3
JB = 2-3 J2 = Open
Jla =  Closed B = 1-2
Jlb =  Open U =  2-3
Jlc = Don't Care B = 2-3

B = 2-3
Jr = 2-3
B8 = 2-3
o = 2-3
JI0 = 1-2
J1 = 1-2
Ji2 = 1-2
J13 = 1-2

Serial connection cable with development PC = CCR 9+9E (that is an extension cable provided of
D9 Female and D9 M ale connectors).

In corrispondence of thefirst purchase included in the received materials (CD) there are numerous
demo programs that allow to use immediately, both the resources of Mini M odule plus support
boards.
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AOW TO START

In this chapter are listed the operations that must be performed to start using the GMM 518 in a
pratical and fast way, solving the typical beginners problems.

The chapter includes some common sections and other partsthat are different according with used
development environment; all these paragraphs containsinteresting information even for the users
that already know the product, in fact thereis the description of afast and complete functional test.
Moreover it is supposed that the user already have the accessories (power supplier and seria
connection cable) and a PC provided of the necessary features in order to execute the programs
described in the following points. This PC is identified with the name development PC and its
minimum requirements are listed in the documentation of the used programs.

A) CONNECTIONS ARRANGEMENT

A1) Perform the serial connection between Mini Module GMM 518 and development PC or on
the other hand connect the two communication signals (TX RS232, RX RS232) and the
referenceground signal (GND), to afree COMx seria port of PC. Obviously thisconnection
changes according with possible support card used but generally it is described by following

figure.
DBOM DB25F DBYF
RX RS232 TX
g 3 3 2 3 o
= TX RS232 RX o 33
5 2 2 3 27| 8%
—
3 GND GND > g
1 5 7 5
CN5
GMM TST3

Ficure 18: RS 232 seriaL conNNECTION BETWEEN GMM 518 anp PC

Onfigure 18it can be easily discovered that the connection cablewith GMM TST 3+ GMM
518isanormal serial extension cable (asthose used for examplefor RS 232 modems) and it
can be also ordered to grifo® with the code CCR 9+9E.

A2) Provide asuitable power supply: when the Mini Moduleis used aone this voltage must be
applied asdescribed in POWER SUPPLY paragraph, for exampleby using alaboratory bench
model. Viceversa when a couple is used it can be used many different power sources, as
described in technical manual of the support card where Mini Moduleisinstalled.
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B) TEST OF DEMO PROGRAM SAVED ON MINI MODULE

B1)

B2)

B3)

B4)

B5)

B6)

Found the HYPERTERMINAL communication program on the development PC, that
normally is located on Windows menu: Start | Program | Accessories | Communication,
execute it and through the properties windows, setup the communication parameters to:

Connect directly to COM x (those used at point Al)
Bit rate 19200

Data Bits 8

Parity No

Sop Bit 1

Flow control None

Asanalternativeit can be used any other serial communication program and al so the terminal
emulation integrated in BASCOM 8051.

Select RUN mode, that is Jumper J1.b of GMM 518 in Open position.

Supply power voltageto Mini Module, or reset it, and then check that itsLED continuosly
blink; contemporaneously ondevel opment PC monitor appearsthedemo program presentation
message. Each GMM 518, received for the first time, is delivered with its Demo program
already saved in FL ASH and arranged to start automatically at power on, with the described
functionalities.

If theseresultsarenot obtained, please check again the power supply, the serial connection and
the J1.b configurations.

Follow the instructions of the demo, test al the resources of Mini Module and verify the
obtai ned effectsdirectly on hardware: theuser caninteract with demo by using thedevel opment
PC asaconsole.

When demo execution is completed turn off GMM 518 power supply.

Exit from HYPERTERMINAL program on development PC.

C) FLASH REPROGRAMMING WITH DEMO PROGRAM

C1)

C2)

On thereceived grifo® disk find and then install the utility program FL | P on a comfortable
folder of development PC hard disk. FLIP manages the ISP programming of FLASH
EPROM on GMM 518 and it interactswith the Boot L oader executed by the same module.
Y ou can freely dowload and install the latest version of FL | P directly from Atmel web site:
www.atmel.com.

Createanew folder on hard disk of devel opment PC that will bethe placewherethe user saves
all hisfiles; up to now this folder is named working folder.
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C3) On the received grifo® CD find the demo program of GMM 518: this file has the name
visualized in the start up phase, at point B3, and it can be reached from the start page of CD

by follwing the path: English | Examples Tables | Mini Block and Mini Modules programs.

C4) Copy al thefilesfound at previous point to working folder created at point C2. At the end

please ensure that al the files copied on hard disk have the Read only attribute disabled.

ITALIAN TECHNOLOGY ITALIAM TECHNOLOGY

Via dell' Artigiano, 8/6 ' J I' All purposes Industrial
40!1'1[%05'4!11 Gi} El'a ﬂ‘:ﬁmo ' | Dtsumhm cards system.
o 1 f 1 boards pﬂﬂlll.l;ﬁﬂ'n
Tel. +39 051 892052 (4 r.a.) / software tools & engineering
FAX +39051 B93661 i

-39 00 36 studio. The complete
E-mail: grifo® grifo.it Hardware & Software Solution.

| Dﬁ;'I":E \
" Archive n°
TiTLE Demo Progr. for ﬁQ,ﬂ

www.grifo.com

www.grifo.it

Ficure 19: ExampLE PROGRAMS CD For 8051

C5) Select DEBUG mode, that is Jumper J1.b of GMM 518 in Close position.

C6) Turn off and then turn on the Mini Module or reset it.
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C7) RuntheFLIP program, installed at point C1. It can be used the Sart | Programs | ATMEL |
FLIP x.y.z| FLIP link, when the default setting have been used during installation of the same
program.

C8) Select the device to program by clicking the first button on the top left, picking the
AT89C51AC?2 in the Device Selection window and then press OK:

Device Selection |[H[E] E3 |

AR5 22 A
ATEXCE122 DPW

T23CH CCM %

T89C51CC02
T99C511C2

T99C51RE2

TEICHIRC2

T99C51R02

TEC5121

ATB3C51CCO3
ATMEGA128CANT1 =

k. Cancel

Ficure 20: FLIP seTTINGS wiNDOW (1 OF 3)

C9) Select the communication mode for | SP programmation by cliking the second button on the
top left, picking in sequence: RS 232, the serial Port of development PC, 115.200 Baud and
then press Connect. At this point the FL | P starts communication with microcontroller Boot
Loader and fill in alist of datain its main window. If communication fails and after about 20
secondsthewindow Timeout error appears, try to reduce communication speed, from 115.200
to 19.200 Baud, and repeate previous points.

RS5232 o]
Port: COM1 —
Baud: 15200 —

[T Manual Sync

I:u:unnectl []iscc-nnet:tl g_l,lncl Cancel

Ficure 21: FLIP seTTINGS WINDOW (2 OF 3)

C10) Load thefiletowritein FLASH (that isthe one with .HEX extension copied at point C4) by
clicking the third button on top right side and then sel ect the file by using the displayed dialog
box. In the frame FLASH Buffer Information several information about the file just loaded
appear; in detail the box HEX File: must report the file name.
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C11) Select all the check boxesin the frame Operations Flow asin figure 22, in order to let FL I P
execute in sequence the four operations: erase, blank check, program and verify.

C12) At thispoint make surethat main windowsof FL | P lookslikefigure 22; in detailsthe datain
the Sze:,BLJIB, X2, Device SSB and BSB / EB / SBV boxes must exactly match.

{ Atmel - Flip 2.4.6 o]
File Buffer Device Setting: Help
- =
PSS 2SS "V EH @
h'r' \ .,-f"' —my —:. ..'_
| Dperations Flow J | FLASH Buffer Informatian | T35E51,.f_-.,|:2-|
Bim ekl Signature Bytes:  |200 0 T
oo B'a”k'. - Device BootIds 000
Fange: 0000 - 2FAF Haed . IT
Checksum:  OFBCT3 SIEHIATE BT Ir_
: Bootloader YWer. 1.4.0
W Blank Check Offzet: 0000
Reset Before Loading [~ ELIE [z
¥ Pragram HE File:  PraCE_uk hex BSB/EB/SBY [0 [FF [FC
11.9 Kbyt
e Device SSB [FF
v Werify A mEl % |eyvell
E——— T Level 1
0 Level 2
HunI EIearI
Q Start Application IMNGESS
Select EEPROM |

|HE>< file PrACE_uk. hex loading | ]

Ficure 22: FLIP seTTINGS WiNDOWS (3 oF 3)

C13) Pressbutton Runinthemainwindow tostart thepresel ected | SP operations. All thisoperations
will program the on board FL ASH with the loaded code.

C14) Wait the execution end of | SP operation . The status bar on the bottom reports operation
progessand near text box, on theleft, reports operation status; the check boxesbecomered and
then green when the respective operation is succesfully completed. Thuswait for Verify check
box to become green.

C15) At thisp point the FLASH is programmed and FL | P can be closed.

C16) Retest the program just saved by repeating the steps B1+B6.
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The stepsjust described must be repeated for any test of the application program and for thisreason
it could be preferible to speed up their execution, by using the Batchl SP modality of FLIP. This
automatically performs the instructions of a proper command file, as the following one:

-device TB9C51AC2
-hardware R232

-port COM1

-baudrate 115200
-operation

memory FLASH

erase F

loadbuffer "<user file>.HEX"
addrange 0x0000 OX7FFF
program

verify

For further information on | SP programmation and FL | P use, please consult the specific technical
documentation released by ATMEL.

D) GENERATE EXECUTABLE CODE OF DEMO PROGRAM

D1) Install the software environment selected to devel op the application program on the hard disk
of thedevelopment PC. Asdescribedinthechapter DEVELOPMENT TOOL Sthereare many
different software packagesthat satisfy any customers requirements but here we remind only
the most diffused as the BASCOM 8051, pC/51 and LADDER WORK. For detailed
information on this products please refer to relative user manuals or the proper on line helps.

D2) Check that at point C4fromgrifo® CD had been copied all thefiles of the demo program, not
only the onewith executable code. In detail in the working folder must be available the source
file, theproject file, the declarationfiles, provided of the following extensions according with
the used development tools

Development tools Language Source  Project Declaration Environment

BASCOM 8051 BASIC .BAS - DAT -
MC/51 C .C MAK H WSP
LADDER WORK LADDER .PIN .PIN - -

D3) Compilethe source file by using the selected software tools in order to obtain the .HEX file
identic to those received and already used, at point C. This operation is really different
according with the selected development tools, so here follows the detailed steps properly
divided and organized:

D3A) RECOMPILE WITH BASCOM 8051

D3A1) Copy the declaration file .DAT described at point D2 inside the installation folder of
BASCOM 8051: \MCS Electronics\ BASCOM8051\.
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D3A2) ExecutetheBASCOM 8051 andwhenhis| DE isopened, loadthesourcefile(with.BAS
extension), through the menu File | Open:

oot wapen T
Cerca in; I__ﬂ Gmmach j gl

58 PIACE_it bas
S PIACE uk. bas

Maome file: — [PrCE_uk bas |% Apri I

Tipo file: |BASCOM files [+ BAS) | Annula

FicuUrE 23: LoaD source FILE wiTH BASCOM 8051

D3A3) Opentheconfigurationwindow of BASCOM 8051 compiler, by selecting thecommand
Option | Compiler | Misc, then define the settings described in the following figure and
finally confirm with Ok button.

The setting for Register file field must match the used microcontroller and it can be
seleted only when the declaration files have been correctly copied, as described at point
D3A1.

BASCOM-8051 Options

Compiler |Eu:ummuniu:atiu:un| Envirnnmenti Hardware simulatnrl Erngrammerl Mgnitu:url Frd I *I

Output | Communication | 120 | LD Mise I

Registerfile — [ag51402dat 7]
Byte Endlhex] I',._-.,'D ﬂ
¥ Size warming |32?E?

L\} x Cancel |

Ficure 24: CoNFIGURE comPILER WITH BASCOM 8051

D3A4) Compilethe sourcefile of demo program with the ssmple pressure of the hot key F7, or
by selecting the command Program | Compile, and verify that no errors happens. An
HEX file must be obtained equal to those available on grifo® disk and already used at
points C.
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The compiling time change according to used development PC; anyway the user must
wait that both the passes are completed, through a specific status window displayed
during compilation, and then check that the bottom side of | DE doesn't show errors. In
other words at the end of compilation it must be displayed a window similar to those
reported in following figure.

HBASEDM 8051 IDE - [C:ACPUMFAM_151\Bascom51\GMMACBAPTACE uk_bas] O] x|
§|' File  Edit  Program Tool: Optioh:  Window  Help e
kWA R RV ESTSESD O E.
TEAARXXRXRXAXKEXRXREE Lol Btants der laration X*EEXEXEXXEXXXAAXEXARERXER -
Const Cret = 13 Compile program [F7) ' Carriage return
Const H1 = 10 ' Hew line
Con=st Clrscr = 12 ' Clear screen _J
Const EBell = 7 ' Bell
Con=t R = 1 ' I2C Bu= read optlion
Const W = 0 ' I2C Bus write option
Const Fcan = 7372800 ' CAN ba=e frequency
Con=st E=_timeout = 5000 ' Timeout internal| EEFR
Const Debiter = 10 ' Iterations nunber for

'R HRXEEREXREXEHXEEXRRXXXEE Yoriables declaration EEEEXHEEEREFEEEEERNFEEN
' Generic use

Dim S1 A= String * 1 | 52 As String * 1 ' One character strings
Dim 5 As Byte . T As Byte ' General Purpo=e byte
Dim Cntintr A= Byte " Interrupt countegr

' Terminal emulation demo

Dim Debcnt As Byte ' Debouncing counter
Dim Debcod As Byte ' Code of kevy pressed
Dim Debchar As Byte ' Kev under deboungcing
Dim FHow A= Byte . Column A= Byte ' Curszor coordinates

Dim Decode(lt) As Byte

' Local wariables

Dim ¥ As Byte . H As Byte . D As Byte
Dim Ind As Vord . Id As Vord

'k AX%XE® Procedures declarat 1ors 9638 363636 36 36 36 38 36 36 36 36 36 36 96363 36 6 3%
'

Declare Sub Initi{) Initialization
Declare Sub Ad() ' Demo A<D conwverter in
Declare Sub Adconwi(m As Byte) ' Performs A-D conversi
Declare Sub Adconwv_int({m A= Byte) ' Performns A-D conwver=i
Declare Sub Wd() ' Demo of watch dog
Declare Sub Pio() ' Demo PID + interpupt
Declare Sub Setp3iy As Byte) ' Sets status of port 3
Declare Sub Getpl() ' Get=s status of port 3
Delolare Sub Setpd({d As Byte) ' Sets statu=s of port 4=
1| | 3
| 753 |Modified |Insert |Eompile prograr |

Ficure 25: CompPiLE wiTH BASCOM 8051

D3B) RECOMPILE WITH pC/51

D3B1) The uC/51 software package includes two separated devel opment tools. Thefirstisthe

JFE editor that is acomplete | DE provided of multifiles editor, tree garbages manager
and an executer of external programs. This can be configured by proper programsin
order to obtain a complete environment capable to perform all the operations required
by application program development.

Thesecondincludesan editor named uEdit useful to examineand changethe sourceand
a project manager, named UmShell, that can compile the source and obtain the
executable code for GMM 518.

Thefollowing steps list the basic operations required by each tools of uC/51, whilefor
detailed information about al the described programs, please read the complete
documentation included in the software package.
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D3B2) By using JFE editor, first of all runthe homonimous program from Windowsstart menu
and then open the environment file of the demo program, with .WSP extension, through
themenu File| OpenWorkspace. Whenever thisfileisnot availabl, the user can generate
it or alternatively he can use the uEdit and UmShell programs described later.

Cerca in: IE.'J Grmach j ﬁl

PraCE_it.wsp
. PraCB_uk.wep

Marne file: |PrﬂEE_uk.wsp Sypri

Tipo file: IWDrkspaces [*.wzp] j Annulla |
o

FIGURE 26: L oAD ENVIRONMENT FILE WITH HUC/51 anD JFE

At thispoint everything isready to use and in order to create the executable code of the
program it is sufficient pressthe RE-MAKE button on the command bar of JFE. Then,
when compilation stops, verify that no errors have been found, as visualized in the
following figure.

.® Jens' File Editor - [pracbh_uk_c =]

E&_Eile Edt “iew Settings Windows 7 _Iﬁllﬂ
Zu % — el
DEB& L =m0 EleE® % M3 = %] 2| wke pemace| pLBat |
prach_uk.c I &
A* Inmitializes the serial line with: Bit x chr =8 ;I
Update | Stop hit =1
= Paricy = None
E|- PraCB_uk.wsp - Baud rate = baud
E‘l:;j prach_uk.c using timer & as baud rate generator.
_____ ‘ b_',_'te beicid Formal parsmeter baud is used also as local wariable for calculations. wr —I
EriiTE roid iniser (unsigned long baud
----- @ canZ0x ; L eh ) !
""" & check_c: SCON=0x05Z; ff Mode 1, enahles receiwver
""" ‘ clrscr TECON=0x320; f£f Timer Z in auto-reload mode, stop
----- ’ delay baud=<=5; F4 Calculates the auto-reload walue for Baud Rate
..... ‘ divappr baud=divapprle(FQZ, baud); A required and gquartz frequency used
..... @ divappriE baud=0xFFFF - baud;
_____ @ id_to_byte RCAPZL= (unsigned charlbaud & OxFF; f# Loads the result in auto-reload registers
‘ S RCAPZH= (unsigned char) (baud == 8) & O0xFF;
!n!can TZCON=0x34; AF Timer £ in auto-reload mode, startc
----- ~ nizer }
----- @ init_cpu
----- & main
..... @ diZc oid clrscriwoid)
,,,,, ‘ di2e it /* Performs the clear screen function for a generic console *7
----- & dizc bpte— |11
_____ ~ itz nmnsigned char r;
putc (CRET) ;
""" Q& _msasa for {xr =0 ; r < 25 ; r++)
----- @ sel_rvcan i
----- @ ==tP123 pucc (LF}; // Transmit 25 Line Feeds
----- @ statiZc = 1
B o
A ""_I—I S Afendfor
i B il ’
[Umake: 'C:ACPIMFAM TE1IWZUCS1lvbintbinghex prach uk_bin prach uk hex -e'_ .. ;I
Umake: **+ OR **+ j
Clutput Searchresults | 4] | _>|
|Csn [32186Byte AW [DD5

Ficure 27: CompiLE wiTH UC/51 anD JFE
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D3B3)

D3B3)

D3B5)

At this point an .HEX file must be obtained equal to those available on grifo® disk and
aready used at points C.

By usinguEdit and UmShell, first of al runthefirst program from Windowsstart menu
and then open the sourcefile of the demo program, with .C extension, through the menu
File| Open

N 20
Home file: Cartelle; 0
IF'r.-’-\-.EE_uk.n:: it ucET sprogramtamnmach _

Annulla
Canary. h ;I [= ﬂ
error.aut = CFU
leqgirmi. bt
Pl AC2c (= FAM_IS1
PiCE_itc (= UCs1
rach it z51 [= Pragram

GMMALCE >

prach_uk.z51 ;I e J
Tipo file; Lnita:;

I Standard files [“.t:-:t;“.c:;“j I =« j Hete... |

FiGuRE 28: L oAD souck FILE wiTH UC/51 AnD UEDIT

Going on with uEdit and UmShell, then run the second program from Windows start
menu and then open the proj ect fileof thedemo program, with .M AK extension, through
the menu File | Open

i |
Cerca | 3 Grmacb 2 | 5 s N s =
P1_ACZ. mak
PraCE_it mak
- FrsCEB_uk.mak

Mome file: IF'r.-'i‘-.EE!_uk.mak :‘E Apri I

Tipafile:  [Makefiles [*.mak] =] Annulla

FiGure 29: LoADp PROJECT FILE WITH C/51 AND UMSHELL

The project file defines all the compiler modalities of the source and so it decides the
features of the generated executable code, especially for dataand code areas allocation,
optimizations, console management, etc.

Still using uEdit and UmShell, now compile the source by pressing the second button
from the right of UmShell, or alternatively through its menu Make | Remake Target.
During the compile phase it must be checked that no errors are found and at the end an
HEX file must be obtained equal to those available on grifo® disk and already used at
points C
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The compiling time change according to used development PC; anyway the user must
wait that al the phases are completed, as properly visualized by UmShell window, by
obtaining a condition similar to following figure.

" UmShell - C:ACPUNFAM_151%uC515ProgramiGMMACBAPIACE_uk.mak

File Edit Search Make Option: Help

!_J ﬁlg@l@gl El Iprach_uk.hex j H E

Umake: *C:\CPUNFAH I51%UC51%bin%uc51 prach_uﬁ%c prach_uk.s51 -IC:\CPUVFAH I51\UC51%vinclude - -
Umake: 'C:A\CPUNFAM_IS1AUCS1%binya51 -e pracbh_uk.s51 -iC:A\CPUNFAM_IS1AUCS1Mvinclude -g° ...
Umake: 'C:\CPUVFAH I51\UC51%bin\farg link.lnk pracb uk.obj'...

Umake: 'C:\CPUNFAH_ISAAUCS1%biny151 -e -opracb_uk.bin @link.1lnk -1C:\CPU\FAH_IS1\UC51\1lib\sm
Binary 'pracb _uk.bin': start: $8, end: $16d1, total size: $16d2/({dec.)5842 bytes, used {(dec.
Sclass 'text': start: $8, end: $16d1 size: $16d2/(dec.)5842 Bytes

Sclass ‘dram’: start: $28, end: $6a size: $4b/{dec.)75 Bytes

Sclass ‘'iram': start: $6b, end: $85 size: $1b/{dec.)27 Bytes

Umake: 'C:\CPUVFAH I5A\UC51Zbin\binZhex pracb uk.bin pracb uk.hex -e'...

Umake: »*xx K *%x

w
1| | »

Complete Remake of the main Target

Ficure 30: CompILE wiTH UC/51 AND UMSHELL

D3C) RECOMPILE WITH LADDER WORK

D3C1) First of all executetheLADDER WORK from Windows start menu and, when his| DE
iIsopened, oad the schematic of demo program (with .PIN extension) through the menu
File | Open:

Cerca in: |@GMMACB ;I ﬁl

PraCE.PJN

Mome file: — [Prace PN Apri I
Tipo file: | Ladders/ORK. Files [* pir) [ Annulla |
i

Ficure 31: LoaDp scHEMATIC FILE WwiITH LADDER WORK
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D3C2) Ensure that the selected profile is the right one specific for Mini M odule GMM 518:

prgmb168.PJN - Ladderw'ORK

File Edit Build “iew Zoom Option:  Tools
I Y- YA =]k
|GMM ACB =] & 2aBal b 5 [[Dctaut

o Select Active F'ru:ufileh a l@\ e

I R | 5
Ficure 32: CoNFIGURE coMPILER WITH LADDER WORK

D3C3) Compile the source schematic pressing the first button from the right:

pramb168_PJN - Ladderw'ORK

File Edit Buld “iew Zoom Options Tools

DEHE2 ) 28RaE /[.=o e
IGI""'”'”"l"f'h"I:E= j| B Sa By » o= ||Defau|t
AL A Ee 8 Al
{Cormpile [F5]f
h b | B

Ficure 33: CompiLE wiTH LADDER WORK

D3C4) During the compile phase no errors must be visualized as in the following figure:

pramb168.PIN - LadderwORK =

File Edit Build Yiew Zoom Options Tools Help
Dl {E28RaE fl.&vwiqgl 2
[GMM ACE 7| & 2 Ey| > Defaul =& =
A A e e
A | B 2 - jj
5 @
SN = L
1 £ P
=
AL
|| 4 on @
[ it ; = e
i | » —
(D assembling <C:N1wZ23a_grifohprojectshigmbhrléf’advanced. s01= ;I _”_
@ Assembling with no errors.
D assenmbling <c:\1wZ23a grifol\plb\MPUBOS1N\comn io. s01x -
@ Assembling with no errors.
P assembling <c:\lwZ23a grifol\plb\MPUSO0S1\ startup. 01> %*L—
() Assembling with no errors.
@ 1inkin 1=
i e
(D creating link file for small model T
() CODE SIZE (CODE)=1199 (4AFH)
() IDATA SIZE (IDATA)=79 (4FH) i
@ Linking with no errors. -

Ready MU | [MPUB0ST  [DEMO [#:52,y:15

Ficure 34: CompiLING RESULT WITH LADDER WORK
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D4)

D5)

The compiling time change according to used development PC; anyway the user must
walit that al the phases are completed, as described in the low window of IDE. At this
point an .HEX filemust be obtained equal to those availableon grifo® disk and already
used at points C.

Reperform the programming and the test of the .HEX file obtained by compiler, by executing
again the steps C5+C16.

When during execution of the steps above described a problem or amalfunctionisfound, we
suggest toread and repeat again all thestepscarefully andif malfunction persistspl ease contact
directly grifo® technicians.

Instead when execution of al the steps is right, the user has realized his first application
program that coincides with demo of GMM 518.

Atthispoint itispossibleto modify the source of the demo/s program according to application
requirementsandtest theobtained programwiththestepsabovelisted (fromB1toD4) incyclic
mode, until the developed application program is completely well running.

About the FL | P settings, please remind that they could be inserted only thefirst timein fact
the same program mantainsthelast settings sucesfully used. Alternatively it could be used the
batch modality, that can be often integrated in the devel opment tool | DE, in order to speed up
the programming and debug phase of the program.

Whenthisfocusisreached the developmnet PC can be eliminated, by obtaining aself running
card, as below described:

E) FINAL PREPARATION OF APPLICATION

E1)

Set the RUN mode, that isJ1.b in Open position, and disconnect the development PC if itis
not required by same application.
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SOFTWARE DEVELOPMENT TOOLS

A wide selection of software devel opment tool s can be obtained, all owing the best use of themodule
featuresandto easily compl etethe necessary applicationsinavery shorttime. Generally all software
packages available for the mounted microprocessor (or in other words the numerous tools for the
8051 family) can be used, either at high and low level.

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.
As described in previous chapter these demo program are ready to use and so they speed up the
evaluation of the module and the development phase of fina application.

Among these we remind:

SYS51CW: Cross Compiler for C source programs. It is a powerful software tool that includes
Editor, C Compiler, Assembler, Optimizer, Linker, Library, Simulator and Remote Symbolic
Ddebugger, included in an easy to use | ntegrated Development Environment for Windows.

SY S51PW: Cross Compiler for PASCAL source programs. It is a powerful software tool that
includeseditor, PASCAL Compiler, Assembler, Optimizer, Linker, Library, Simul ator and Remote
Symbolic Debugger, included in an easy to use | ntegrated Devel opment Environment for Windows.

DDSMICRO C 51:Low cost Coss Compiler for C source programs. It isa powerful software tool
that includes Editor, C Compiler (Integer), Assembler, Optimizer, Linker, Library, and Remote
Debugger, in one easy to use | DE. Includes the Library Sources and many Utilities Programs.

BASCOM 8051: Cross Compiler for BASI C source programs. It isapowerful 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.

MC/51: It isacomfortable, low cost, software package with a complete | DE that allows to use an
editor, and ANSI C Compiler, and Assembler, aLinker and a Remote Source Level Debugger user
configurable. Soucesof main Librariesand Remote Debugger areincluded, and so severl Utility and
demo programs.

LADDER WORK: itisan easy to use system capable to generate automation application using the
very famouts and diffused contactslogic. It includes agraphic editor to place and connect hardware
componentsof the card (digital 1/0, counters, A/D, etc.) like on an electric diagram and definetheir
properties, an efficent compiler to create the executable code and an utility to download it to card
memories. | ntegrated | DE makescomfortableuseof all thesetools. Delivered onaCD for Windows
with user manual and hardware key.
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PERIPHERAL DEVICES SOFTWARE DESCRIPTION

Below thereisaspecific description of the software managementsof theon board peripheral devices.
Whenever the reported documentation is not sufficient, please search amore detail ed description of
thedevicesinmanufacturing company datasheets. Furthermoreinthischapter themicroprocontroller
internal peripheral devices (Timer, Counter, PCA, 1/O Port s, A/D, UART, Interrupt, Watch Dog,
etc.) are not described; so if their programmation is necessary, pleaserefer to APPENDIX A of this
manual.

Inthefollowing paragraphsthe D7-D0 and .0+7 indi cations denote the eight bits of the combination
involved in 1/O operations.

CONFIGURATION INPUTS

The status of the configuration jumper J1.c can be obtained by software, through a simple read
operation of the relative bits on Port O:

Jlc -> P00

Theacquisitionisininverted logic, infact jumper Closed position correspondsto logic level O (L)
and jumper Open position cooresponds to logic level 1 (H).

Moreover the J1.b actsasa RUN or DEBUG selector: after aReset or a power on the jumpersis
in Close position the Boot L oader is Run, otherwise when the Jumpers is Open the user program
saved ininternal FL ASH is executed, starting from address O of code area.

J1b -> Closed = DEBUG
Jlb -> Open=RUN

VISUALIZATION LED

TheLED L D1 can be softwaredriven and its status can be defined by simple operationson relative
bits of Port 2:

L D1 Off (Red) > p27=1
LD1Lit (Red) > P27=0

Driving is in inverted logic, in fact LED is ON when bit is O (L) and LED is OFF when the
corresponding bitis1 (H).

All signalsof Port O arekept at logic level 1 during the Reset or the power on, so when one of these
phases happen, the LED is disabled.
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MULTIFUNCTIONS SIGNALS

Numerous signals connected to CN1 can be used with different functionalities that are software
selectable by developed application program. The specializations of the multiplexed signals is
performed through proper settings of interna registers of microcontroller, as described in the
component data sheet. For example the pins 20+27 can operate as analog inputs (ANnN) or asdigital
I/Os (P1.n) according with setting of ADCEF register; when they are configured as | /Os then they
can operates as Timer 2 or PCA signals, by enabling properly these two peripherals.

MEMORY ACCESS

OnGMM 518Mini M oduleareavail abledifferent memory typesthat can beeasily managed by user
application program, as below described:

Memory Allocation Access Management
32K bytes of FLASH Code area R Instructionsfor code areareading
W  Callsto Boot Loader functions
256 bytes of IRAM Internal dataarea R/W Instructions for internal RAM either with
direct and indirect access
1K bytes of ERAM External dataarea R/W  Instructionsfor external RAM access
2K bytesof EEPROM  Dedicatedarea  R/W  Throughdedicated Specia FunctionRegisters

The addressing modalities and the instructions for memory access of the microcontroller are
explained in the data sheets of the device, so please consult them or the APPENDIX A at the end of
this manual. This know how become necessary when the user program is coded in assembly,
viceversa when an high level development tools is used the memories are located and managed
automatically and confortably by using specific format specifiersin the variables declarations.

It isisimportant remind that thelast 8 bytes of on board EEPROM arereserved for calibration data
and they can't be modified. Both the user application program and the | SPmanagement of
EEPROM must preserve these bytesin order to avoid malfunctions of Mini Module.
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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 GM M 518.

ATMEL manual: Data sheet AT89C51AC2

MAXIM manual: New Releases Data Book - Volume 1V

MAXIM manual: New Releases Data Book - Volume V

MAXIM technincal documentation: True RS 232 Transceivers

PHILIPS manual: 80C51 - Based 8-Bit Microcontrollers

PHILIPS manual: Application notes and development tools for 80C51

microcontrollers

The described manuals can be requested directly to manufacturer or local dealers. Alternatively this
information and/or their upgrades can be found in specific internet web pages, of the listed
companies.

Many manualsin electronic format are available also in our our technical documentation service, as
described in APPENDIX A.
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APPENDIX A: ON BOARD DEVICES DESCRIPTION

grifo® providesacompletely freetechnical documentation serviceto makeavailablethe datasheets
of on board components, through its web site. This chapter shows only the first pages of the data
sheets, but the user can dowload the complete documents from the "Technical documentation
Service" link, on the home page.

ATB8ICBIAC2

Features
* 80C51 Core Architecture
256 Bytes of On-chip RAM
1-Kbyte of On-chip ERAM
32K bytes of On-chip Flash Memory
— Data Retention: 10 Years at 85°C
— Read/Write Cycle: 10k
2K Bytes of On-chip Flash for Bootloader
2K Bytes of On-chip EEPROM
— Read/Write Cycle: 100k

(@

* l4-sources 4-level Interrupts En h an Ced 8-b |'[
* Three 16-bit Timer/Counters )
« Full Duplex UART Compatible 80C51 MCU with A/D
¢ Maximum Crystal Frequency 40 MHz
— In X2 Mode, 20 MHz (CPU Core, 40 MHz) Converter and
¢ Five Ports: 32 + 2 Digital I/O Lines
« Five-channel 16-bit PCA with: 32K bytes Flash
— PWM (8-bit)
— High-speed Output Memory
— Timer and Edge Capture
* Double Data Pointer
* 21-bit WatchDog Timer (Seven Programmable Bits)
* 10-bit Resolution Analog to Digital Converter (ADC) with 8 Multiplexed Inputs T89C51AC2
¢ On-chip Emulation Logic (Enhanced Hook System)

Power Saving Modes:

— Idle Mode

— Power down Mode
Power Supply: 5V + 10% (or 3V* + 10%)
Temperature Range: Industrial (-40° to +85°C)
* Packages: TQFP44, PLCC44

Note:  * Ask for availability

Description

The T89C51AC2 is a high performance Flash version of the 80C51 single chip 8-bit
microcontrollers. It contains a 32K byte Flash memory block for program and data.

The 32K byte Flash memory can be programmed either in parallel mode or in serial
mode with the ISP capability or with software. The programming voltage is internally
generated from the standard VCC pin.

The T89C51AC2 retains all features of the 80C51 with 256 bytes of internal RAM, a 7-
source 4-level interrupt controller and three timer/counters. In addition, the
T89C51AC2 has a 10-bit A/D converter, a 2K bytes Boot Flash memory, 2-Kbyte
EEPROM for data, a Programmable Counter Array, an ERAM of 1024 bytes, a Hard-
ware WatchDog Timer, and a more versatile serial channel that facilitates
multiprocessor communication (EUART). The fully static design of the TB9C51AC2
reduces system power consumption by bringing the clock frequency down to any
value, even DC, without loss of data.

The T89C51AC2 has twosoftware-selectable modes of reduced activity and an 8-bit
clock prescaler for further reduction in power consumption. In the idle mode the CPU
is frozen while the peripherals and the interrupt system are still operating. In the
Power-down mode the RAM is saved and all other functions are inoperative.

The added features of the TB9C51AC2 make it more powerful for applications that
need A/D conversion, pulse width modulation, high speed 1/0 and counting capabili-

ties such as industrial control, consumer goods, alarms, motor control, among others. Rev. 4127C_8051-04/02

ATMEL
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AIMEL
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While remaining fully compatible with the 80C52, the T8BC51AC2 offers a superset of
this standard microcontroller. In X2 mode, a maximum external clock rate of 20 MHz
reaches a 300 ns cycle time.

Block Diagram

_ < I
g2 3 8 go u
&~ > > o a [
A l ¢ f A
A 4 ‘
XTAL1 >
RAM Flash EE ERAM .
XTAL2 < UART 256x8 1kx8 PCA || Timer2
ALE=
PSEN -
U (i
EA
RD < |Para||el 1/0 Ports and Ext. Bu| Watch| | Emul 10 bit
A-C
WR < Port OFort 1|Port 2|Port 3|Port4
5OBFR B g & & & ¥
7] z |z o o
@ Z |12
o

Notes: 1. 8 analog Inputs/8 Digital I/O
2. 2-Bit /O Port

2 T89C51AC2

4127C-8051-04/02
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APPENDIX B: GMM TST 3 ELECTRIC DIAGARAM
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APPENDIX C: BASE CONFIG., OPTIONS, ACCESSORIES

In corrispondence of the first purchase, or after areparation, the GMM 518 is supplied in its base
configuration. The features of this configuration has been described many timesin the manual (by
using also the name default configuration) and in this appendix they are summarized, opportunely
divided in the following table.

DISPOSITIVO| CONFIG. FUNZIONE
‘ﬁg 22 Configuration of the asincronoqs sgrial line on to
' CN1 for RS 232 standard communication.
Jla Connected
NOT CONNECTED It doesn't connect the
microcontroller /PSN line by selecting the RUN
I1b NOT [mode.

' Connected [After each ON or RESET of the Mini Module the
program written on to the FLASH built on the
microcontroller starts.

NOT CONNECTED It leaves free the configuration
NOT | ) : o .
Jl.c input acquirable via software so it will become logic
Connected
level 1 (H).
When DEBUG Mode (J1.b=Connected) is selected it
FLASH for Boot alows the PC communication that executesthe FLIP
Boot L oader Loader [for managing the ISP programming of the on board
FLASH end EEPROM memories.
Internal It makes signal LED blinking and working with a
FLASH PrDOZT;m console on RS232 serial line fixed at 19.200 Baud, 8
for User bit x char, No parity, 1 Stop Bit, No Handshake.
The last 8 byte of this memmory are reserved to the
E'Eﬁ,egc')a]M Calibration [calibration data and cann't be modified. Both user
for User Data program and | SP managing must save these bytes for
avoiding Mini M odule malfunction.

Ficure C1: DEFAULT CONFIGURATION

Previous table can be reduced anymore by asserting that the product is supplied calibrated, with all
the1/O linesfreefor user and ready for an RS 232 serial communication, with aphysic protocol of
19.200, 8, No, 1.

The GMM 518 hasn't options that can be added in the order phase; as described in the SUPPORT
CARDS chapter there are other boards suitable for direct Mini M odule mounting, that allows an
immediate use of all the available resources.
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APPENDIX D: ALPHABETICAL INDEX

Symbol

HEX 31, 34, 37, 40
IRES 17, 20
UC/51 33, 35, 42

A

A/D converter 6, 12, 13, 17
Access 44

Accessories 28, C-1
Anaoginputs 13, 17
Assistance 1

Attribute 30

AT89C51AC2 12, 31, A-1

B

BASCOM 8051 33, 35, 42
BatchISP 33

Baud rate 29, 31
Bibliography 45

Bitsx chr 29

Boot Loader 22, 31, 43

C
Clock 12
CN1 16

Codearea 44
Communication 29
COMx 28

Connector 16
Container 1

Control signals 17
Conversiontime 12
CPU 12

Current consumption 13

D

Dataarea 44

Databits 29
Datasheets A-1
DDSMICRO C51 42
DEBUG 18, 19, 22, 43
Declaration file 34
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Default configuration 19, C-1
Demo programs 29, 30, C-1
Development PC 28
Directive 1

Directives 1

Display LCD 26
Documentation 1, A-1

E

EEPROM 22, 44

Electrostatic noises 1

ERAM 44

ESD 1

Expansion BUS 10, 17, 22, 44

F

Firstuse 28
FLASH 22, 44
FLIP 29, 32
Flow control 29

G

General information 4
GMBHR84 24, 41
GMM TST 26

GMM TST 3 26, 41, B-1
Ground 17

H

Handshake 29
HYPERTERMINAL 29

I2CBUS 16, 17
Impedance 13

Interrupt 12, 19
Introduction 1

IRAM 44

ISP 22, 29, 32

J

JFE 36
Jumpers 10, 15, 18, 21, 22,C-1
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L

LADDER WORK 33, 38, 42
LEDs 14, 16, 18, 19, 43

M

Matrix keyboard 26
Memory allocation 44
MSI 01 9, 41

N
Normative 1

O

Options C-1
optocoupled inputs 24

P

Parity 29

PC 28, 41

PCA 17

Physic protocol 29
Pitch 16

Port 6, 16, 43
Power down 14
Power failure theshold 13
Power ontime 12
Power supply 13
Priority 19
Protection 1

R

Reference voltage 17

Relative humidity 12

Relay outputs 24

Reset 17, 20

Resolution 12

RS232 9, 13, 16, 21, 28, C-1
Rules 1

RUN 18, 22, 29, 40, 43, C-1
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S

Safety 1

Security 8

Serial communication selection 20
Serid line 19

Size 12

Socket 16

Stop bits 29

Support cards 24

SYS5ICW 42

SYS51IPW 42

T

Temperature 13
Temperaturerange 12
Timeout error 31
Timer 16
Timer/Counter 12
Trademarks 2

TTL 9, 17, 20, 21

Vv

Version 3
Vref 17

w

Warranty 1
Watch Dog 8, 12, 20
Weight 12

X
X2mode 8
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