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GMM ACB

grifo ® Mini Module T89C51AC2

TECHNICAL MANUAL

Male socket witllOpins, dual in line100mils pitch,600mils width; very small
dimension21 x 54 x 13 mm4 layersPCB to obtain best noisy resistance and
best EMI performance; requires single power supply+&tVdc, 48 mA;
availability of low power modes adle andPower Down Atmel 89C51AC2
microcontroller 8051code compatible) with4.74 Mhzcrystal; programmable
machine speed 4R or 6 clock cycle;32K FLASH for code,2K FLASH for
Boot Loader, 256bytesiIRAM for data, LK ERAM for data2K EEPROM for
data. Expansion signals for external memories and device 84K & data and

up to32K as code8 A/D converter channels withO bits resolution20 psec
conversion timel4interrupt sources with priority levels;3 Timers Counters

up to 16 bits; 5 PCA channels a6 bits with PWM, compare, capture, etc.
functionalities;34 digital I/0 lines available on connector; some of these have
multifunctions capabilities. Hardware serial line viBidwd Rateprogrammable

up 10115200 BaudatTTL level or buffered irRS 232with protection against
+15 KV dischargesResetand power supply control circuit. Softwdg€ BUS

line, available on connectd@configurationDip switcheswith 3ways acquired

by software?2 signalLEDs managed by software, through digit@s.

Internal FLASH and EEPROM can be managed through the System
Programming, by using only the serial communication line, even when the
module is already mounteferee softwaefor PC that supports th8P modality

in a fast and comfortable way. Wide range of development todlscasnpilers
(LC/51, HTC51, SYS51CW, DDS Micro C5BASIC compilers (BASCOM
8051);PASCAL compilers (SYS51PW)ontact Logic (LADDER WORK);

etc. Long list of demo programs and use examples supplied under source (d
remarked) and executable format, for the available development tools.
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DOCUMENTATION COPYRIGHT BY grifo ®, ALL RIGHTS RESERVED

No part of this document may be reproduced, transmitted, transcribed, stored in a
retrieval system, or translated into any language or computer language, in any fofm or
by any means, either electronic, mechanical, magnetic, optical, chemical, manupl, or
otherwise, without the prior written consentgpifo ©.

IMPORTANT

Although all the information contained herein have been carefully veriie,®
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 ®“reserves the right to change the contents and form of this document, as well s the
features and specification of its products at any time, without prior notice, to oltain

always the best product.
For specific informations on the components mounted on the card, please refer o the
Data Book of the builder or second sources.

SYMBOLS DESCRIPTION

In the manual could appear the following symbols:

Attention: Generic danger

Attention: High voltage

Attention: ESD sensitive device

Adinal

Trade Marks

(ebeee—e? (GPCP®, grifo © : are trade marks afrifo ©.
Other Product and Company names listed, are trade marks of their respective cgmpanies.
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INTRODUCTION

The use of these devices has turndd EXCLUSIVE WAY - to specialized personnel.

This device is not aafe componentas defined in directive8-37/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 pins of the card are directly
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 is to give the necessary information to the cognizant and sure use of
the products. They are the result of a continual and systematic elaboration of data and technical tests
saved and validated from the manufacturer, related to the inside modes of certainty and quality of
the information.

The reported data are destined- IN EXCLUSIVE WAY- to specialized users, that can interact with
the devices in safety conditions for the persons, for the machine and for the enviroment, impersonating
an elementary diagnostic of breakdowns and of malfunction conditions by performing simple
functional verify operations, in the height respect of the actual safety and health norms.

The informations for the installation, the assemblage, the dismantlement, the handling, the adjustment,
the reparation and the contingent accessories, devices, 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 ACB ™ Rel. 5.00) & Page 1
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To prevent problems during card utilization, itis a good practice to read carefully all the information
of this manual. After this reading, the user can use the general index and the alphabetical index,

respectly at the begining and at the end of the manual, to find information in a faster and more easy
way.

grifo © provid this documentation "as is" without warranty of any kind. In no eventgifall’ be
liable for indirect, special, incidental or consequential damages of any kind arising from any error
in this documentation, including any loss or interruption of business, profits, use , or data. Moreover

is not 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.

Page 2 e (GMM ACE Rd.5.00)
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VERSION

This handbook make reference to printed circuit vers#d207and 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 is reported in several places on the electronic part of the product, and following figure shows

the most accessible one.

40 grife ® WADE IN ITALY 21
S -
[Lot
Ic1 7 DSW
I3 S
20

PRINTED CIRCUIT
version

FicUrRE 1: LOCATION OF PRINTED CIRCUIT VERSION

(GMM ACB ™ Rel. 5.00) & Page 3
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GENERAL INFORMATION

GMM ACB is aMini Module based on microcontrollatmel 89C51AC2 that is a powerful and
complete system on chip provided wWgRU, internal memories and a rich list of peripherals suitable

for typical requirements of automation applications.

The module has already mounted inside its reduced size the components that exploit the main features
of microcontroller and allows the use of all the operating modes; furtermore it includes some other
components that simplify and increase the application fields.

GMM ACB can be used for many installations either intlaeistrial , domestig automotiveand

didactic environments, as described in following paragraphs.

The card use is simplified by a wide range of software developement tools based either on low or high
level programming languages which allow to work at the best conditions using only a standard PC.
Noteworthy among these tools there are @ePASCAL, BASIC compilers and a graphic
programming environment based on logic conta@YDER ). Special care has been devoted to the
application developing, by selecting tools which allow on bdardSH burning with user
application program anémote debugdirectly on the card, always with the simple use of a standard

PC.

TheGMM ACB is equipped with a normalized standard connector that allows immediate mounting

on support cards &MM TST 2, GMB HR168 andGMB HR246 or mounted directly on a board
developed by the user, as a macro component. Both the solutions ensure a short time to market: the
user can obtain a prototype or even a ready produste week

Overall features o6MM ACB are:

- Standard format withOpins male socket, Dual In Line, 100 mils pitch, 600 mils width.

- Very small dimension 21 x 54 x 13 mm.

-4 layersprinted circuit board to obtain best noisy resistance an&Misperformances.

- Single power supply requireé Vdc (the current consumption may vary according to
module connections and status).

- Availability of low consumtion modality dslle andPower Down Modes

- Atmel 89C51AC2microcontroller (8051 code compatibile) with.74 MHz crystal.

- Programmable machine speed 2br 6 clockcycle.

- 32K FLASH for code,2K FLASH for Boot Loader, 256 bytesIRAM for data,1K
ERAM for data,2K EEPROM for data.

- Expansionsignals for external devices addressed eithdatsandcode

- As external expansion can be easily connected 6pKamf SRAM and up ta32K of
FLASH, EPROM.

- 8 A/D converter channels withO bits resolution20 pisecconversion time.

- 14 interrupt sources with 4 priority levels.

- 3 Timers Countersup to 16 bits.

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

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

- 34 digital I/0 lines available on connector. Some of these have multiple functions.

- Hardware serial line with programmable Baud Rate up to 115200 Baum., devel
or RS 232buffered.

- RS 232 driver with protection against5 kV discharges.

- Resetand power supply control circuit.

Page 4 e (GMM ACE Rd.5.00)
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- Softwarel2C BUS line, available on connector.

- 8 configuratiorDip switches 3 of them can be acquired by software.

- 2 statud_EDs managed by software through 1/O lines.

- Internal FLASH and EEPROM can be managed throughhSg/6tem Programming,
that is with the module already mounted, by using only the semamunication line.

- Free softwarefor PC, that supports the ISP 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 aré€ compilers {C/51, MCC51, HTC51, SYS51CW, DDS Micro C51);
BASIC compiler (BASCOM 8051)PASCAL compiler (SYS51PW); language with
contact logic(LADDER WORK); etc.

- Long list of demo programs and user examples supplied under source form, duly
remarked, for the available development 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 @MM ACB modules are several. The following example can be listed:

- Smart intelligent nodeswith local functionalities as PID algorithms for controlling temperatures,
motors, valves, etc.

- Decentralized systemas robots, automation of production line machines, big factory automations,
etc.

- Teleacquisitionandtelecontrol on medium and low distances.

- Application inhome automationwhere it performs tasks like lights turning ON/OFF, heating and
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, thdidacticsuse in facGMM ACB offers a very low cost system suitable to
learn microcontroller with famous 8051 core and to develop the typical start applications for the
students. For this purpose it is likewise interestingah® TST or GMM TST 2 support cards
that solve the problems of power supply, of serial connection to development PC and of module
lines connection. Inthe same support cards there are a matrix keyboard and a LCD 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 developed by the user, as a readyacnesseomponent

(GMM ACB ™ Rel. 5.00) & Page 5
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DIGITAL [/O LINES

The Mini ModuleGMM ACB provides 34 digital I/O lines at TTL level, of the microprocessor
Atmel 89C51AC2, 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 all the signals on the Port-a8,PQ® 7, P2.6-7, P3.6-7 and

P4.6-1.

These lines are connected directly to 40 pins connector with a standard pin out, common for all the
grifo ® Mini Module, by allowing a direct connection to several interface cards.

By software itis possible to define and acquire the function, the direction and the status of these lines,
and also to match them to peripheral devices (i.e. Timer, Counter, Interrupt, A/D, PCA, etc.), through
a simple 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 @MM ACB there are the signals of an 12C BUS interfacrilated by
software, and managed by two I/O lines of microcontroller.

This interface allows to connect the devices featuring the same communication standard in order to
expand local potentialities of module.

There is wide range of software examples that manage most common devices with I2C BUS interface
like A/D and D/A converters, display drivers, memories, temperature sensors, etc.

If you are intrested in this interfaces, it can be useful to considébth@&\VR card, for which both
technical manual featuring electric diagram and a complete set of examples programs are available.
In addition remind also some model$DFP operator panel that can be driven with an I2C BUS line

as an alternative to asynchronous communication line.

ANALOG INPUTS AND A/D CONVERTER

Mini Module GMM ACB 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 indipendent analog inputs, maximum accepted
range 63V, conversion time on a single channel®@c, 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.

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 e (GMM ACB 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 Loader;

- 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
requirements, both for code and data of his application program.
Thanks to on board EEPROM there is the possibility to keep data also when power supply is failed;
in this way the card is always able to maintain parameters, logged data, system status, configurations
and so on, in each working conditions.
Whenever the amount of memory for data is not sufficient (i.e. for data loghin systems or special
applications), it is always possible to connect external memory devices (with SRAM, EEPROM,
FLASH, EPROM technologies) through the efficient expansion BUS and/or the comfortable 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 89C51AC2 includses an hardware Watch 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 this
sectionis to supply a real security to the system controlled by Mini Module in order to work correctly

in any operating conditions and to avoid dangerous malfunctions not examined during develop
phase.

The intervent time rangeof Watch Dog is rather wide, from a minimum 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 ACB module there is one clock circuitery that generates the clock signal for the
microcontroller. Such circuitery is based on a crystal that generates a 14.7456 MHz frequency that
is used, directly or indirectly, by all the peripherals of the module that requires timings as the
asynchronous serial line, the Timers, the Watch Dog, the PCA channel, etc.

In order to improve speed performance,GMM ACB the user can also set the machine cycle
duration to 12 or 6 clock cycles (X2 mode). In X2 mode code executioio iBmes faster than a
classic 8051 architecture.
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SERIAL COMMUNICATION

OnGMM ACB itis always available an hardware serial line that is completely 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 Dip
switches for configuration. When the card must be connected in a network or at long distance or with
other systems that use different electric protocols, the user must provide proper external drivers (i.e.
RS 232,RS 422, RS 485, Current Loop, etc.). In addition to standard receive and transmit signals on
CNL1 connector there are also other I/O signals that 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 exampl&l&ieD1 module can convert a TTL serial line in any

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 documentation in 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.

1' .‘I'l"l'l"l"l'é

y2a3us5678

Ficure 3: COMPLETE VIEW
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BOARD CONFIGURATION

TheGMM ACB is provided with a Dip switch with 8 ways that allow to configure the module and

its application program. Three of these dips can be acquired by software and they let 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 one dip is used at power on or after a reset to determine which working modality, RUN

or DEBUG, is used, that is respectively, whether the microcontroller has to run the user application
program or the Boot Loader.

In addition, the board is also provided with two signalation LEDs; these are software manageable,and
can be used to signal the board status and configurations in a visual ways , as described in the specific
paragraphs.

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

For further information refer to paragraphs DIP SWITCH, VISUAL SIGNALATIONS and
VISUALIZATION LEDS.

EXPANSION BUS

TheGMM ACB is provided of an interesting and innovative featuregfdo ® Mini Module that

is the possibility to obtain an expansion BUS. By connecting some of the signals on CN1 connector
to a very simple external circuit, you obtain a real parallel BUS with 8 bits, complete of data,
addresses and control lines.

As described in EXTERNAL EXPANSIONS paragraph with this feature can be connected either
parallel memories and/or numerous I/O peripherals, by obtaining an extraordinary enlargement of
the potentialities and possible application fields of the module.
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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:

Temperature range:

Relative humidity:

Page 12

34 lines of TTL digital I/O

8 analog inputs on A/D converter

5 PCA sections for 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

1 RS 232 or TTL serial line

1 Dip switch with 8 ways

2 visualization LEDs

32K Byte FLASH user program

2K Byte FLASH boot loader

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

256 Bytes IRAM user data

Atmel 89C51AC2
14.7465 MHz

10 bits

20psec

typical 200 msec

programmable from about 6 msec to 1.7 sec

21 x 54 x 13 mm

9¢

CNL1: 40 pins male socket DIL,100 mils pitch, 600 mils width.
0+50°C

20%+90% (without condense)

e (GMM ACB Rel. 5.00)
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ELECTRIC FEATURES

Power supply voltage: +5 Vdc* 5%
Current consumption: 48 mA * (normal)
64 mA * (maximum)

Analog inputs voltage range:  0+Vref

A/D reference voltage Vref: 03V

Analog inputs impedance: high
Power failure theshold: typical 4.65 Vdc
RS 232 protection: +15 KV

(*) The reported values are referred to 20e@vironment temperature (for further information
please refer to chapter POWER SUPPLY).
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Ficure 6: Topr VIEW
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INSTALLATION
In this chapter there are the information for arightinstallation and correct use of (G&MKCB .

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

VISUAL SIGNALATIONS

GMM ACB is provided of the LEDs described in the following table:

LED COLOUR FUNCTION

When lighted, indicates that signal P2.6 (pin 5 of Mini Module) i at

LD1 Elizen low level (zero volt) or that DSW1.7 is in ON position.

When lighted, indicates that signal P2.7 (pin 6 of Mini Module) i at

— e low level (zero volt) or that DSW1.6 is in ON position.

Ficure 7: LEDs 1ABLE

The main function of LEDs is to inform the user about card status, with a simple visual indication
and in addition to this, LEDs make easier the debug and test operations of the complete system.
To recognize the LEDs location on the card, please refer to figure 8, while for further information
about management, please refer to paragraph VISUALIZATION LEDS.

POWER SUPPLY

Mini Module nust be supplied with a stabilized +5 \46% voltage connected to proper pins 20

and 34 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; this feature is really important when the module is supplied by batteries for example in
portable applications. In details it can be setginer down and thielle 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, a timeout, etc.
For further information please refer to paragraph ELECTRIC FEATURES.
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Ficure 8: LEDs, DiP swiTCH, CONNECTOR LOCATION

CONNECTIONS

TheGMM ACB module has 1 connector that can be linkeded to other devices or 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 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 connectors afirifo © cards follows standard pin outs in order to obtain a modular electronics
where each cards can be changed with many others, of the same or different type. This reduces times
and costs when modules become obsolete or insufficient for the application requirements.

(GMM ACB ™ Rel. 5.00) & Page 15
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CN1 - CONNECTOR WITH MINI MODULE SIGNALS

CN1 is a 40 pins, male, dual in line, socket connector with 100 mils pitch and 600 mils width.

On this connector are available all the interfacement signals of the Mini Module as the power supply,
the 1/O lines, the asynchronous and synchronous communication lines, the on board peripheral
devices signals, the expansion signals, etc.

Many pins of the connector have multiple functions in fact, by software, some internal sections of
microcontroller can be multiplexed with 1/O signals and the following figure list all these possible
functionalities. So the signals available on CN1 have different characteriistics, as described in the
following CONNECTOR SIGNALS INTERFACEMENT paragraph, and they foltpvio ®Mini

Module 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 th&MM ACB ; moreover the serigraph reports the pins number on the four corners
of the card both on bottom and top side.

ADO,P0.0 1//0 O° 40 /PSEN
AD1,P0.1 2 O O 39 ALE
AD2.P0.2 320 O 38 P0.7,AD7
AD3.P0.3 4 0O O° 37 P0.6, AD6
DSW1.7,LD1,Al4,P2.6 5 O O° 36 P0.5,AD5
DSW1.6,LD2,Al5,P2.7 6 O O 35 P0.4,AD4
vref 7. 0O O 34 +5Vdc
/RES 8 O O 33 P1.0,ANO, T2
RX RS232,RXTTL,P30 9 . 0O O 32 PL.1,AN1,T2EX
TX RS232, TX TTL, P3.1 10| O- 31 P1.2,AN2, ECI
DSW1.8,A13,P2.511 O O 30 P1.3,AN3,CEX0
SCL,A8,P20 12/ 0O O 29 P1.4,AN4,CEX1
SDA,A9.P2.113| O O 28 P1.5,AN5, CEX2
P40 14 O O 27 P1.6,AN6, CEX3
P41 15 O O 26 P1.7,AN7,CEX4
A12,P24 16 O O 25 P3.2,/INTO
Al1,P23 17 O O 24 P3.3,/INT1
A10,P22 18 O O 23 P3.4,T0
/RD, P37 19 O O 22 P35,T1
GND 20 =0 O~ 21 P3.6,/WR

Ficure 9: CN1: SockeT witH MINI MODULE SIGNALS

Signals description:

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

TX RS232 = O - Transmit Data of serial line buffered in RS 232

RXTTL = | - Receive Data of TTL serial line

TXTTL = O - Transmit Data of TTL serial line

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

DSW1.n = O - Signal connected to contact n of Dip switch DSW1, that short circuit to
ground

LDn = O - Signal connected to visualization LED LDn

/INTn = | - Interrupt lines n of microcontroller

Tn = | - Signal connected to section Timern of microcontroller

T2EX = | - External trigger signal for Ttimer 2

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

Vref = | - A/D converter reference voltage

ANnN = | - Analog inputs connected to A/D converter section

CEXn =1/O - Signal connected to section PCAn (PWM outputs, capture and compare
inputs, etc.)

ECI = | - External clock signal of PCA sections

ADn = 1/O - Low addresses signals and data signals of expansion BUS

An = O - High addresses signals of expansion BUS

IWR = O - Write signal for data area of expansion BUS

/IRD = O - Read signal for data area of expansion BUS

/IPSEN = O - Read signal for code area of expansion BUS

ALE = O - Latch signal for low addresses of expansion BUS

IRES = | - Reset signal

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

GND = - Ground

CONNECTOR SIGNALS INTERFACEMENT

In order to prevent possible connecting problems bet@d# ACB and the external systems, the
user has to respect carefully all 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.

- Al TTL signals must follow the rules of this electric 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 external noisy, typically
generated by power electronic.

- The inputs for analog section must be connectéaltompedance signals in the ran@ge8.0 V,
that assure greater stability and precision. This range is valid also for the reference voltage Vref,
used by A/D section, that must be perfectly filtered and stabilized.

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

- Also 12C BUS signals are at TTL level, as defined by the same standards; for completeness it is
remarked that in a network with several devices and rather long, it is better 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 this interface.

(GMM ACB ™ Rel. 5.00) & Page 17
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DIP SWITCH

On GMM ACB module there is an 8 ways Dip switch, named DSW1, that defines some
configurations of the card. In the following figures is reported their list and their functions in all the
available connection modes.

SWITCH | POSITION FUNCTION DEF.

Connects /PSEN signal of microcontroller to ground (
ON volt). When Mini Module is turned on or reset in t
condition, DEBUG mode is enabled and Boot Loader 1

1 Does not connect /PSEN signal of microcontroller. W
Mini Module is turned on or reset in this condition, R

OFF . .

mode is enabled and the program saved in microcont

FLASH memory, runs.

Connects transmission signal, on pin 10 of CN1, to RS
ON serial driver. DSW1.4 must be OFF to avoid conflicts. § *
in conjunction with switches 3, 4, 5.

Does not connect transmission signal, on pin 10 of CN
OFF RS 232 serial driver, by allowing direct connection
microcontroller.

Connects reception signal, on pin 9 of CN1, to RS 232 s
ON driver. DSW1.5 must be OFF to avoid conflicts. Use{ *
conjunction with switches 2, 4, 5.

Does not connect reception signal, on pin 9 of CN]
OFF RS 232 serial driver, by allowing direct connection
microcontroller.

Connects transmission signal, on pin 10 of CN1, direct
ON microcontroller. DSW1.2 must be OFF to avoid confli
Used in conjunction with switches 2, 3, 5.

Does not connect transmission signal, on pin 10 of (
OFF directly to microcontroller, by allowing the connection *
RS 232 serial driver.

Connects reception signal, on pin 9 of CN1, directl
ON microcontroller. DSW1.3 must be OFF to avoid confli
Used in conjunction with switches 2, 3, 4.

Does not connect reception signal, on pin 9 of CN1, dir
OFF to microcontroller, by allowing the connectionto RS | *
serial driver.

Connects pin 6 of Mini Module to ground. This condit
forces the P2.7 signal of microcontroller to O logic le
and it acts as a configuration input acquired by softv
Furthermore it enables the LED LD2.

Does not connect pin 6 of Mini Module and it lets the si{
P2.7, and the LED LD2, completely driven by user.

ON

OFF

Ficure 10: Dip switcH TABLE (1 OF 2)
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SWITCH POSITION FUNCTION DEF.

Connects pin 5 of Mini Module to ground. This condit
forces the P2.6 signal of microcontroller to O logic le
ON : . o :

and it acts as a configuration input acquired by softy
7 Furthermore it enables the LED LD1.
Does not connect pin 5 of Mini Module and it lets
OFF signal P2.6, and the LED LD1, completely driven| *
user.
Connects pin 11 of Mini Module to ground. T
condition forces the P2.5 signal of microcontroller {
logic level, and it acts as a configuration input acqu
by software.
Does not connect pin 11 of Mini Module and it lets|
signal P2.5 completely driven by user.

ON

OFF

Ficure 11: Dip switcH TABLE (2 OF 2)

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

In order to locate the Dip switch, please refer to figure 8.

INTERRUPTS

One of the most importa@®VIM ACB features is the powerful interrupts management. Below there

is a short description of which devices can geneate interrupts and their modalities; for further
information about interrputs management please refer to the microcontroller data sheet or APPENDIX
A of this manual.

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

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

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

An interrupt management section, integrated in microcontroller, allows to enable, disable, mask and
prioritize, so the user has the possibility to service promptly and efficently any external event. The
same interrupt section let the user manage the 14 interrupt sources with 4 priority levels; the addresses
of the interrupt service routines can be software programmed by the user placing them on the proper
code area; viceversa the interrupts priority level and activation are sofware programmable through
specific internal registers. So the application program can always react promptly to every events, by
defining also the priority of contemporaneous interrupts.

(GMM ACB ™ Rel. 5.00) & Page 19
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RESET, POWER SUPPLY CONTROL, WATCH DOG
OnGMM ACB are available three different reset sources, that can be so summarized:

1) Power supply control circuit that enables the reset when the power supply voltage decreases down
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 the reset is enabled. The main purpose of this signal is the forced 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, inside the microcontroller, that is really 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 1700 msec;
- software enable through a double consecutive write operation on management registers;
- software retrigger.
In astable mode when intervent time is elapsed the circuit becomes active, it stays active for a short
reset time and after it is deactivated. The main purpose of this section is to supply a real 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, please refer to the microcontroller data sheet or APPENDIX A of this manual.

For the first two sources, the reset circuit stays enabled for the reset time (about 200 msec) and then
it is disabled, while for the third source it is enabled only foriieec. At this point 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 FLASH, at the address O000H.

The reset circuit with these features ensures the right functionality of the card and of all the possible
connected electronics, in each working condition and especially during the dangerous and difficult
phases of power on and power off.

SERIAL COMMUNICATION SELECTION

Asynchronous serial line @MM ACB can be buffered in RS 232 or TTL. In case it is buffered in

RS 232, the line signals are protected against discharges:p V.

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 Dip switches
configuration, as described in the previous tables; the user can select autonomously one or the other
type by following the information listed below. Moreover the following figures shows how a generic
external system can be connecte@M ACB serial line, with both the electric standards.
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- SERIAL LINE IN TTL

DSW1.2 = OFF
DSW1.3 = OFF
DSW14 = ON
DSW15 = ON
RXTTL X
m 9 e
@) 2
< 2
s TXTTL R X ()
= > =
@) 10 c
)
S <
) L
GND GND
-
20
FicURe 12: TTL SERIAL LINE CONNECTION EXAMPLE
- SERIAL LINE IN RS 232 (default configuration)
DSW1.2 = ON
DSW1.3 = ON
DSW14 = OFF
DSW15 = OFF
RX RS232 X
9
3 5
< 2
S TX RS232 RX N
= > =
@) 10 =
— g
= i
GND GND
B
20

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

As described on figure 10 and in next chapters, the Dip switch DSW1.1 selects the operating mode
of GMM ACB Mini Module. In detail are available two modes obtained from the following
configurations:

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

In RUN mode after areset or power on the application program saved in FLASH is always executed,
independently by external conditions, while in DEBUG mode the Boot Loader of microcontroller

is always executed.

Programs for PC, as the FLIP, comunicates with Boot Loader through the serial line and allow to read,
erase and write some on board memories through the ISP modality.

The ISP tecnique (In System Programming) reduces the cost and the time for development in fact
it eliminates the use of external EPROMSs, programmer, eraser, etc. For further information about ISP
please consult the specific technical documentation released by ATMEL.

EXTERNAL EXPANSIONS

On CN1 connector are available all the signals required to obtain a BUS external to Mini Module
that allows the connection of many devices and thus to expand the resources and the functionalities
of GMM ACB .

The most important features of the expansion BUS are listed in the following points:

- parallel BUS type.

- Provided of 8 data bits and 16 address bits.

- Complete of control signals required either for acces on data area and code area, according with
typical modalities of microcontroller.

- Maximum address spaces: 32K Bytes in code area, 64K Bytes in data area.

- Very simple interfacement circuit that normally requires a single latch (for example a 74HCT573
component) that memorizes the low part of the addresses multiplexed with data.

- Suitable for connection of external parallel memories as SRAM, EPROM, FLASH EPROM,
EEPROM.

- Suitable for connection of all the external peripherals provided of a parallel BUS, as digital I/O
controllers, A/D converters, D/A converters, serial communication controllers (CAN, USB,
asynchronous serial lines, etc.), hardware counters, etc.

- The expansion BUS can be easily used to realize a stakiBAIO ®1/0 BUS interface that allows
an istantaneous connection to the wide ranggitif ® peripheral cards, ready to use.

- Simple software management of the expansion BUS that is addressed with all the instrunctions for
external memory access provided by the microcontroller or by the selected programming language.

The block diagaram of the following figures shows how the expansion BUS can be realized in a
simplified mode, for both the addressable areas available on module.
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GMM ACB Sloesis
A15:8 etc.
An S A15:8
ALE :
AD7:0 Latch| AT7:0
ADn K > 2 AT:0
" D7:0
{PSEN » /OE
Ficure 14: ExpansioNn BUSFOR cODE AREA
SRAM,
GMM ACB EEPROM,
A15:8 etc.
An >t A15:8
ALE »
AD7:0 . |Latch| A7:0
ADn <—>

/RD
'WR

>

-

Detailed electric diagrams and/or additional information about expansion BUS are available directly

from grifo ® technicians

(GMM ACB  Rél. 5.00]

> ATO
> D7:0

I0E
IWR

Ficure 15: ExpansioN BUSFOR DATA AREA

and inside microcontroller data sheets.
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SUPPORT CARDS

GMM ACB Mini Module can be used as a macro components for some support cards either
developed by the user or directly chosen fromgtii® © boards. In the following paragraphs are
described the coupling with the most interesting support cards.

USE WITH GMB HR168 MODULE

TheGMB HR168is signalized because it is specifically designed to connect the 28 or 40 pins Mini
Modules to field signals, through proper power circuits, optocoupled, in order to be easily and fastly
installed in the electric control box of the system that must be developed.

The complete description of this product is available in the relative 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 HR168 allows easily to:

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

- connect sixteen TTL lines of the I/O ports to optocoupled inputs that can be indifferently NPN or
PNP type. The status of all the 16 inputs is visualized through green and yellow LEDs. As the
connected lines of Mini Module are multiplexed with internal peripheral devices it is possible to
obtain high level functions as counters, combinations chack, 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 eight TTL lines of the 1/O ports to bufferd relays outputs, visualized through red LEDs;
- connect the 12C BUS, complete of power supply, on a dedicated connector;

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

- buffer the signals of the TTL serial line from Mini Module in RS 422, RS 485 or passive Current
Loop;

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

- when .RTC option is ordered, obtain a commplete Real Time Clock installed on board featuring
date and time, periodic interrupt generation, 240 Bytes of SRAM and Lithium batterty backup;

- provide comfortable wiriings by quick release screw terminal connecters and other standard
connectors;

- perform a fast mechanical mounting on omega rails.
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Ficure 16: GMB HR168 + GMM ACB coupLE

The following configurations allow to use the cou@®I1B HR168 + GMM ACB in RUN mode,
with RS 232 serial line:

GMM ACB configuration GMB HR168 configuration
DSW1.1 = OFF J1,J2 = 2-3
DSW1.2 = ON J3,J4 = not connected
DSW1.3 = ON J5 = 2-3
DSW14 = OFF J6,J7,J8 = 2-3
DSW15 = OFF J9 = not connected
DSW1.6 = OFF J10 = 1-2,4-5
DSW1.7 = OFF J11 = 1-2
DSW1.8 = OFF J12 = connected
J13,J19,J20 = not connected
J14 = 1-2
J15 = 1-2
J16 = 2-3
J17 = 2-3
J18 = 2-3

Serial connection cable with development PEMP8 Cable with female D9 connector.
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USE WITH GMM TST AND GMM TST 2 BOARDS

Amongstgrifo ©® cards,GMM TST andGMM TST 2 are the ones designed specifically to be the
evaluation boards faBMM xxx Mini Modules, with 28 and 40 pins.

TheGMM TST 2 is an evolution oMM TST , but forGMM ACB mini module both them can
be used indifferently. This manual will describe the la&¥dM TST 2 but everyone can easily use
the other model by following the instructions of relative technical manual.

In APPENDIX B it is available also the complete electric diagra@MM TST 2.

GMM TST 2 allows easily to:

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

- connect the lines of the 1/O ports and A/D converter signals to comfortable low profile connectors
compliant to standadéO ABACO ©; this standard pin out is available on some cards that buffer the
digital I/Os in different modes: relays, transistors, optocoupled inputs, LSDs, push buttons, etc.;

- connect RS 232 signals through a comfortable D9 female type connector;

- set and visualize the status of 2 Mini Module 1/O signals through coloured push buttons and LEDs,
disconnectable by jumpers;

- generate sound feedback using the on board buzzer;
- generate a reference voltage for A/D section;
- restart the mounted Mini Module through a comfortable reset push button;

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

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

- support the programming of Mini Module through proper external ISP programmers (features not
used withGMM ACB );

The following configurations allow to use the cou@M TST 2 + GMM ACB in RUN mode,
with RS 232 serial line:

GMM ACB configuration GMM TST 2 configuration
DSW1.1 = OFF Jbl = 23
DSW1.2 = ON J2 = 23
DSW1.3 = ON J3 = 12
DSW14 =  OFF Ja = 23
DSW15 =  OFF JB = 23
DSW1.6 =  OFF J = 23
DSW1.7 =  OFF Jr = 23
DSW1.8 =  OFF

Serial connection cable with development PCGR 9+9E (that is an extension cable provided of
D9 Female and D9 Male connectors).
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Ficure 17: GMM TST + GMM ACB coupLE

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

In this chapter are listed the operations that must be performed to start usBMNVhACB in a

pratical and fast way, solving the typical beginners problems.

The chapter includes some common sections and other parts that are different according with used
development environment; all these paragraphs contains interesting information even for the users
that already know the product, in fact there is the description of a fast and complete functional test.
Moreover it is supposed that the user already have the accessories (power supplier and serial
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

Al) Perform the serial connection between Mini ModaMM ACB and development PC or on
the other hand connect the two communication signals (TX RS232, RX RS232) and the
reference ground signal (GND), to a free COMx serial port of PC. Obviously this connection
changes according with possible support card used but generally it is described by following

figure.
DB9M DB25F DB9F
RX RS232 TX
i 9 3 2 3 | 2
< &
> TX RS232 RX = O
P > o0
o 10 2 3 2 25
. :
zZ
5 GND GND » O
20 5 7 5
CN5
GMM TST 2

Ficure 18: RS 232serIAL conNECTION BETWEEN GMM ACB anp PC

On figure 18 it can be easily discovered that the connection cablEMXhTST 2 + GMM
ACB is a normal serial extension cable (as those used for example for RS 232 modems) and
it can be also ordered tpifo © with the codeCCR 9+9E

A2) Provide a suitable power supply: when the Mini Module is used alone this voltage must be
applied as described in POWER SUPPLY paragraph, for example by using a laboratory 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 Module is installed.
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B) TEST OF DEMO PROGRAM SAVED ON MINI MODULE

B1l) Found theHYPERTERMINAL communication program on the development PC, that
normally is located on Windows men8&art | 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

As an alternative it can be used any other serial communication program and also the terminal
emulation integrated iBASCOM 8051

B2) Select RUN mode, that is DSW1.1@MM ACB in OFF position.

B3) Supply power voltage to Mini Module, or reset it, and then check that its LED or LEDs
continuosly blink; contemporaneously on development PC monitor appears the demo program
presentation message. E&MM ACB , received for the first time, is delivered with its demo
program already saved in FLASH and arranged to start automatically at power on, with the
described functionalities.

If these results are not obtained, please check again the power supply, the serial connection and
the DSW1 configurations.

B4) Follow the instructions of the demo, test all the resources of Mini Module and verify the
obtained effects directly on hardware: the user can interact with demo by using the development
PC as a console.

B5) When demo execution is completed turn@iMM ACB power supply.

B6) Exit fromHYPERTERMINAL program on development PC.

C) FLASH REPROGRAMMING WITH DEMO PROGRAM

C1) On the receivedrifo © disk find and then install the utility prografblP on a comfortable
folder of development PC hard disk.IP manages the ISP programming of FLASH EPROM
onGMM ACB and it interacts with the Boot Loader executed by the same module.
You can freely dowload and install the latest versioRLdP directly from Atmel web site:
www.atmel.com.

C2) Create anew folder on hard disk of development PC that will be the place where the user saves
all his files; up to now this folder is named working folder.
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C3) On the receivedrifo ® CD find the demo program @MM ACB : 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 pathEnglish | Examples Tables | Mini Block and Mini Modulesprograms. In
the displayed table it must be clicked the red push button placed on the cross betwwen the
column with used programming language abd the row with the card neme. Whenever the row
for GMM ACB is not in the table, it can be used thoseGMM AC2 : the demo programs
of the two cards can be exchanged.

C4) Copy all the files found at previous point to working folder created at poi#tGR2e end,
please ensure that all the files copied on hard disk hawRe#idonly attribute disabled.

;grifo”®

W, v g e ik 01

PROGRAMS FOR MINI MODULES AND MINI BLOCKS

. Ahpre®  CHISO H I | G : mikre  MCER | .
! BASIC  BASIC  HASIC HASIC | € |PAsCAL | BLOCK
O | Ty AVE. ST [rmg) PATC Bekin | TYPE

MIECELL. |- | - - : - : - = . +

Aze|
- ] “ ' - . - TERCSRead
B3 Code
Azl
4 . . . . 4 . . . . : - . TS lecl -
B Code
Aol
TerC S ResdlE -
BOdl Code
Az
TRSCS115 -
B51 Code
Merocky
THISFETEA, -
FIC 14 Codet
THILIFS
FEMLPCINE -
B Code
3 FHOLIFZ
, " 5 . i » PEPLPORNS .
B0l Code

15
L7
13

L5
&
=

-
L

-
(%

Ramr]
TR o0 -
B Code
3 A
AT il -
AVE Crode
A
ATMegaZ:
AVE Code

-
“

™
™

Atma]
TEFCHIACT
Bl Code
Tem Board 2
» . - Diaplay a2

-
-

14 leeys
M Black 16
mputopic &
3 3 a2 s Block 16

g oo
oyt el

15
&
L5
L]
L

L5
&
15

[

Ficure 19: DEMO PROGRAMS TABLE

C5) Select DEBUG mode, that is Dip switch DSW1.1564AM ACB in position ON.

C6) Turn off and then turn on the Mini Module or reset it.
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C7) Run theFLIP program, installed at point C1. It can be used3hg | Programs | ATMEL |
FLIPx.y.z| FLIRink, when the default setting have been used during installation of the same
program.

C8) Selectthe device to program by clicking the first button on the top left, pickinlgaG81AC2
in theDevice Selection window and then pres3K:

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 seTTiInGgs winbow (1 oF 3)

C9) Select the communication mode for ISP programmation by cliking the second button on the
top left, picking in sequencBS232, the seriaPort of development PA,15200 Baud and then
pressConnect. At this point thd-LIP starts communication with microcontroller Boot Loader
and fill in a list of data in its main window. If communication fails and after about 20 seconds
the windowTimeout error appears, try to reduce communication speed, from 115200 to 19200
Baud, and recheck previous points.

RS5232 o]
Port: COM1 —
Baud: 15200 —

[T Manual Sync

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

Ficure 21: FLIP seTTINGSs wiNnbow (2 oF 3)

C10) Load the file to write in FLASH (that is the one with .HEX extension copied at point C4) by
clicking the third button on top right side and then select the file by using the displayed dialog
box. In the framd-LASH Buffer Information several information about the file just loaded
appear; in detail the bdxEX File: must report the file name.
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C11) Select all the check boxes in the fradperations Flow as in figure 22, in order to IELIP
execute in sequence the four operations: erase, blank check, program and verify.

C12) At this point make sure that main window$bfP looks like figure 22; in details the data in
theSze:, X2, Device SSB andB3B / EB / SBV boxes must exactly match.

{ Atmel - Flip 2.4.6 o]
File Buffer Device Setting: Help

PSS &2 ST S T ET @
Mt \ S
|-'.'.|:'|.1':|¢Fé't|'cun3ﬂbw. J | FLASH Buffer Informatian | T35E51,.f_-.,|:2-|

SRR i Signature Bytes:  [S007F T

[ | Erase pam Device Boatlds 0000
Fange: 0000 - 2FAF Haed . =
Checksum:  OFBCT3 ardware Btz |7
: Bootloader YWer. I'I 4.0
§# BlankEhas: Offset: 0000
Reset Before Loading [ ELIE [ =2
W Program HEX File:  PrCE_uk hex BSB/EB/SBv  [oo [FF [FC
11.9 Kbytes
> Device S5B IFF

v Werify A mEl % |eyvell
E——— T Level 1
" Level 2

HunI EIearI

Start &pplication EEREGEE

Select EEPROM |

|HE>< file PrACE_uk. hex loading | ]

Ficure 22: FLIP seTTINGs winbows (3 oF 3)

C13) Press buttdRunin the main window to start the preselected ISP operations. All this operations
will program the on board FLASH with the loaded code.

C14) Waitthe execution end of ISP operation . The status bar on the bottom reports operation progess
and near text box, on the left, reports operation status; the check boxes become red and then
green when the respective operation is succesfully completed. Thus Waitifpcheck box
to become green.

C15) At thisp point the FLASH is programmed d&fdP can be closed.

C16) Retest the program just saved by repeating the stefg6B1
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The steps just described must be repeated for any test of the application program and for this reason
it could be preferible to speed up their execution, by using the BatchISP mod&lityPof 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 ISP programmation &tdP use, please consult the specific technical
documentation released by ATMEL.

D) GENERATE EXECUTABLE CODE OF DEMO PROGRAM

D1) Install the software environment selected to develop the application program on the hard disk
of the development PC. As described in the chapter DEVELOPMENT TOOLS there are many
different software packages that satisfy any customers requirements but here we remind only
the most diffused as thBASCOM 8051, uC/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 C4 frogrifo ® CD had been copied all the files of the demo program, not
only the one with executable code. In detail in the working folder must be available the source
file, the project file, the declaration files, provided of the following extensions according with
the used development tools

Development tools Language Source Project Declaration Environment

BASCOM 8051  BASIC .BAS - DAT -
UC/51 C .C MAK H \WSP
LADDER WORK ~ LADDER .PJN PIN - -

D3) Compile the 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) Execute thBASCOM 8051and when his IDE is opened, load the source file (with .BAS
extension), through the meRile | Open:

CETTT— s
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

Ficure 23: LoaD soUurce FIiLE wiTH BASCOM 8051

D3A3) Open the configuration window BASCOM 8051compiler, by selecting the command
Option | Compiler | Misc, then define the settings described in the following figure and
finally confirm with Ok button.

The setting folRegister 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
D3AL.

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 WiITH BASCOM 8051

D3A4) Compile the source file of demo program with the simple pressure of the Hex, kay
by selecting the commartogram | Compile, and verify that no errors happens. An
.HEX file must be obtained equal to those availablgmio © disk and already used at
points C.

Page 34 e (GMM ACE Rd.5.00)




ITALIAN TECHNOLOGY grifo ® —— [-nbnc—o—o—-@’] [bu :]

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 IDE 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.

FABASCOM 8051 IDE - [CACPUNEAM_ISTAE ascom 1 W MMACEAPALE_uk. bas)

@ Fie Edi Progam Jook [piors Wwidw Help -F K.

‘WA SR el SseeRfine .

- '.UJII+'" s b o clemee ] gpegl, g Op . .
Conrt Cret = 13 Umuhmwumu&ﬂl " Carriage return
Conzt HL = LD Hew lins
Conet Clrscry = 12 " Clemar scresn _J
Conmt Amll = 7 * Bmll
Const B = 1 IZC Dus read coptiicon
Const ¥ = 0 " IEC Bus wrible opkion
Conmt Foan = TIT2R00 * CAN base freaquency
Conzst E=_ timscut = 5000 Timsout intsrnall EEFR
Conet Dsbitezr = 10 " Iterations nuaber [or
sssnnnnnnnannnnnns Variahles declaration I L L T T

Generic use
Dim 51 de Slrapmg * 1 | =5 A= Slraimg = 1 " Jna characier =Lrings
Dim 5 Az Byte T A= Bytm ' G T Purpose hykbe
Dim Cntintr As Oyte Interrupt Counter

Terminal smulation demo
Dim Nehent s Byte ' Dehouncing countper
Dim Debcod As Dyte Code of key pressed
Dim Debochar ds Byle " KFay under debouncing
Dim Row Az Byte Column A= Byte " Cursor coordinatpes
Dim Decod={l:) As Dyte
local wvariabhles

Dim ¥ A= Byte , ¥ A= Byte . D As Dyte
Daim [nd fs Yord | 1d A= Vord

rraneeeeerenesnnd Procedures declaraliopns =@ ss s s s s e e e
Dreczlare Subh Inic) * Imitialization
Declare Sub Ad() Daxos A-D convearter in
Declare Sab adconvim A= Hyle) " Parlorm= ASD conversi
Dreczlare Suh Adconv_int(x A= Hytm) * Perfora=s A<D conversi
Declare Sub Wd() Demo of watch dog
Declare Saly Prof ) " Damo PIO + inbtermupk
Declare Sub Se=tpl{y iz Dyte) ' Sets status of port
Declare Sub Gatpdd) " Gets staktus ol pork 3
Dfz:lare Suh Ssepd(d As Byte) ' Smitm =mtatus of port 4
1| | ¥
™3 Modified  |Inset | Comede program i

Ficure 25: CompPiLE wiTH BASCOM 8051

D3B) RECOMPILE WITH pC/51

D3B1) TheC/51 software package includes two separated development tools. The first is the
JFE editor that is a complete IDE provided of multifiles editor, tree garbages manager
and an executer of external programs. This can be configured by proper programs in
order to obtain a complete environment capable to perform all the operations required
by application program development.

The second includes an editor named uEdit useful to examine and change the source and
a project manager, named UmShell, that can compile the source and obtain the
executable code faaMM ACB .

The following steps list the basic operations required by each toa{&/s1, while for

detailed information about all 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 run the homonimous program from Windows start menu
and then open the environment file of the demo program, with .\WSP extension, through
the mendrile| OpenWorkspace. Whenever this file is not 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

FiGurRE 26: LoAD ENVIRONMENT FILE WiITH HC/51 anD JFE

At this point everything is ready to use and in order to create the executable code of the
program it is sufficient press tiRE-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

DSHE| 2R Elv@™ ¢ % M3 |2 2| make REmake| pLsar |
prach_uk.c I i
A* Inmitializes the serial line with: Bit x chr =8 ;I
Update | Stop hit =1
- Paricy = None
Baud rate = banud
E‘l:;j prach_uk.c using timer & as baud rate generator. |
_____ ‘ bute_te_ic Formal parsmeter baud is used also as local wariable for calculations. =5
_____ ‘ can?ls x{fold iniser funsigned long baud)
""" ‘ check_c: SCON=0%05Z ; AF Mode 1, enables receiwer
""" ‘ clrscr TECON=0x320; f£f Timer Z in auto-reload mode, stop
""" @ delay baud<<=5; fF Calculates the auto-reload wvalue for Baud Rate
..... ‘ divappr baud=divapprle(FQZ, baud); A required and gquartz frequency used
..... @ divappriE baud=0xFFFF - baud;
_____ ‘ id_to_bute RCAPZL={unsigned char)baud & OxFF; A4 Loads the result in auto-reload registers
lllll ‘ ini_c:a; RCAPZH= (unsigned char) (baud == 8) & O0xFF;
it TZCON=0x34; AF Timer £ in auto-reload mode, startc
----- ~ nizer }
----- @ init_cpu
----- & main
..... @ diZc hroid clrscriwoid)
,,,,, ‘ di2e bit /* Performs the clear screen function for a generic console *7
----- & dizc bpte— |11
_____ ~ itize mnsiogned char r;
n putc (CRET) ;
""" & nmsges for fr =0 ; r % 25 ; r+t)
----- @ :set_recan i
----- & setf123r pute (L) ; /7 Transmit 2§ Line Feeds
----- @ statiZc 1
A ""_ILI S Afendfor st
o o s »
[Mmake: 'C:WCPIVFAM TEINTCS1wbinibinshex prach uk._bin prach uk._hex -e'. .. ;I
Mmake: *** O **+ j
Clutput Search results Iil | _>|
|Csn [321E6Byte  |Fw [DOS | 4

Ficure 27: CompiLE witH UC/51 anD JFE
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At this pointan .HEX file must be obtained equal to those availablgrifio © disk and
already used at points C.

D3B3) By using uEdit and UmShell, first of all run the first program from Windows start 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... |

Ficure 28: Loab souce FiLE witH HC/51 anp UEDIT

D3B3) Going on with uEdit and UmShell, then run the second program from Windows start
menu and then open the project file of the demo program, with .MAK extension, through
the menurile | Open

api N T P |
Cerca in; I_..'J Gramach j ﬁl

P1_ACZ. mak

PraCE_it mak
- FrsCEB_uk.mak

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

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

Ficure 29: LoAD PROJECT FILE WITH HC/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 data and code areas allocation,
optimizations, console management, etc.

D3B5) Still using uEdit and UmShell, now compile the source by pressing the second button
from the right of UmShell, or alternatively through its méwake | 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 availablgmio © 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 all 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: CompIiLE wiITH UC/51 AND UM SHELL

D3C) RECOMPILE WITH LADDER WORK

D3C1) First of all execute tHeADDER WORK from Windows start menu and, when his IDE
Is opened, load the schematic of demo program (with .PJN 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 witTH LADDER WORK
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D3C2) Ensure that the selected profile is the right one specific for Mini M&M ACB :

prgmb168.PJN - Ladderw'ORK

File Edit Build “iew Zoom Option:  Tools

DEHEZ 4 =B B8 /.s=ol
|GMM ACB =] & 2aBal b 5 [[Dctaut
A Select Active F'ru:ufileh a l(.& )
[l & | B

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

DEEH = R Rk&a s a2vwio 2
JEVTECE =l =(S2aBa| b = [[Defau
e R R (e e
{ Compile [F5]}
[I & | B

Ficure 33: ComriLE witTH 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 Tl =B » = [Deta =& =
x A e
A | B 2 - jj
2 2
T T
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.
R o[
@Llnklng i
(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 | [MPLUEDST  [DEMD [#: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
wait that all the phases are completed, as described in the low window of IDE. At this
point an.HEX file must be obtained equal to those availablgrifo © 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 G&16.

When during execution of the steps above described a problem or a malfunction is found, we
suggesttoread and repeat again all the steps carefully and if malfunction persists please contact
directly grifo ©® technicians.

Instead when execution of all the steps is right, the user has realized his first application
program that coincides with demo®MVIM ACB .

At this pointitis 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 B1 to D4) in cyclic
mode, until the developed application program is completely well running.

About theFLIP settings, please remind that they could be inserted only the first time in fact
the same program mantains the last settings sucesfully used. Alternatively it could be used the
batch modality, that can be often integrated in the development tool IDE, in order to speed up
the programming and debug phase of the program.

When this focus is reached the developmnet PC can be eliminated, by obtaining a self running
card, as below described:

E) FINAL PREPARATION OF APPLICATION

E1l) Setthe RUN mode, thatis DSW1.1 in OFF position, and disconnect the development PC if it

is not required by same application.
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Ficure 35: CONNECTION EXAMPLES
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SOFTWARE DEVELOPMENT TOOLS

A wide selection of software development tools can be obtained, allowing the best use of the module
features and to easily complete the necessary applications in a very short time. Generally all software
packages available for the mounted microprocessor (or in other words the numerous tools for the 51
family) can be used, either at high and low level.

All the software development tools supplieddoifo © always include 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 final application.

Among these we remind:

HI TECH C 51: cross compiler for C source programs. It is a powerful software tool that includes
editor, C compiler, assembler, optimizer, linker, library, and remote symbolic debugger, in one easy
to use integrated development environment. Moreover the libraries source files are included.

SYS51CW cross compiler for C source programs. Itis a powerful software tool thatincludes editor,
C compiler, assembler, optimizer, linker, library, simulator and remote symbolic debugger, included
in an easy to use integrated development environment for Windows.

SYS51PW cross compiler for PASCAL source programs. Itis a powerful software tool thatincludes
editor, PASCAL compiler, assembler, optimizer, linker, library, simulator and remote symbolic
debugger, included in an easy to use integrated development environment for Windows.

DDS MICRO C 51: low cost ross compiler for C source programs. It is a powerful software tool 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.

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

MC/51: It is a comfortable, low cost, software package with a complete IDE that allows to use an
editor, and ANSI C compiler, and assembler, a linker and a remote source level debugger user
configurable. Souces of main libraries and remote debugger are included, and so severl utility and
demo programs.

LADDER WORK :itis an easy to use system capable to generate automation application using the
very famouts and diffused contacts logic. It includes a graphic editor to place and connect hardware
components of the card (like digital I/O, counters, A/D, etc.) like on an electric diagram and define
their properties, an efficent compiler to create the executable code and an utility to download it to
card memories. Integrated IDE makes comfortable use of all these tools. Delivered on a CD for
Windows with user manual and hardware key.
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PERIPHERAL DEVICES SOFTWARE DESCRIPTION

Below there is a specific description of the software managements of the on board peripheral devices.
Whenever the reported documentation is not sufficient, please search a more detailed description of
the devices in manufacturing company data sheets. Furthermore in this chapter the microprocontroller
internal peripheral devices (Timer, Counter, PCA, I/O Port s, A/ID, UART, Interrupt, Watch Dog,
etc.) are not described; so if their programmation is necessary, please refer to APPENDIX A of this
manual.

In the following paragraphs ti¥/-D0and.0=7 indications denote the eight bits of the combination
involved in 1/O operations.

CONFIGURATION INPUTS

The status of three switches of the on board DSW1 can be obtained by software, through a simple
read operation of the relative bits on Port 2:

DSW16 -> P27
DSW1.7 -> P26
DSW1.8 -> P25

The acquisition is in inverted logic, in f&@N position corresponds to logic levlENndOFF position
cooresponds to logic level During the development of application program the user must consider
that the configuration inputs preclude the use of the connected signals as user I/Os or for visualization
LEDs. When one of these functionality is required the DSWALiBust absolutely be in OFF
position.

Moreover the DSW1.1 acts as a RUN or DEBUG selector: after a reset or a power on the switch is
in ON position the Boot Loader is run, otherwise when the switch is OFF the user program saved in
internal FLASH is executed, starting from address 0 of code area.

VISUALIZATION LEDS

The LEDs LD1 and LD2 can be software driven and their status can be defined by simple operations
on relative bits of Port 2:

LD1 (green) -> P26
LD2 (red) > P27

Driving isininverted logic, in fact LED ©N when bitif0and LED iSOFF when the corresponding

bit is 1.

All signals of Port 2 are kept at logic level 1 during the reset or the power on, so when one of these
phases happen, both LEDs are 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 internal registers of microcontroller, as described in the
component data sheet. For example the pir826an operate as analog inputs (ANn) or as digital
I/Os (P1.n) according with setting of ADCF register; when they are configured as 1/0Os then they can
operates as Timer 2 or PCA signals, by enabling properly these two peripherals.

MEMORY ACCESS

OnGMM ACB Mini Module are available different memory types that can be easily managed by
user application program, as below described:

Memory Allocation Access Management
32K bytes of FLASH Code area R Instructions for code area reading
W  Calls to Boot Loader functions
256 bytes of IRAM Internal data area  R/W Instructions for internal RAM either with
direct and indirect access
1K bytes of ERAM External data area R/W Instructions for external RAM access

2K bytes of EEPROM  Dedicated area R/W  Through dedicated Special Function Registers

while externally it can be connected the following memories, on the expansion BUS:

32K bytes of EPROM,  Code area R Instructions for code area reading
FLASH, EEPROM, ...
64K bytes of SRAM, Data area R/W  Instructions for external RAM access

FLASH, EEPROM

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 specifiers in the variables declarations.

It is is important remind that the last 8 bytes of on board EEPROM are reserved for calibration data
and they must can't be modified. Both the user application program and the ISP_management of
EEPROM must preserve these bytes in order to avoid malfunctions of Mini Module.
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BIBLIOGRAPHY

In this chapter there is a complete list of technical books, where the user can find all the necessary
documentations on the components mounteGbivM ACB .

ATMEL manual: Data sheet T89C51AC?2
MAXIM manual: New Releases Data Book - Volume IV
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 manuals in 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 ® provides a completely free technical documentation service to make available the data sheets
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.

TB89CHIAC2

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/Writ e Cycle: 10k
2K Bytes of On-chip Flash for Bootloader
2K Bytes of On-chip EEPROM
— Read/Writ e Cycle: 100k

(@

* 14-sources 4-level Interrupts EnhanCEd 8-b|t
¢ 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 /O Lines
* Five-channel 16-bit PCA with: 32K byteS Flash
— PWM (8-bit)
— High-speed Output Memory

— Timer and E dge 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 T8I9C51AC2 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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ATMEL

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 D iagram

—~ < <
22 8 8 00
&~ > > b a [
A l ¢ f A
A 4 ‘
XTAL1 >
XTAL2 < | Ea Timer2
ALE =
PSEN -
CPU
EA
RD <= | Parallel I/O Ports and Ext. Bus|
WR <= PortOForl 1 |P0n 2|Porl 3|Pon4
HORF R g § & 2 3
7] z |z o o
a 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 2 ELECTRIC DIAGARAM

A | C [ D
+5V
= LCD 20x2 Matrix
RR1 — TsT1 Keyboard
230 X O D4 4x4
228 § O |D5 4 -
21 O |ps6
! 190 X O |D7 U3 D C B A
)
I ~ # |9 |6 |3
240 X O |Rris 02
250 X O |E Vl o [s [5 |2
T s\
| R2 /7117__0 o ~ * 7 4 1
5 |7 5
S S I
R1 Y E O O O O
RV1
R 2 |4 s |8
c11 P‘
2 +L © O |2 Cl2
- c3 AAAA
T 8| $-1_SN 7407
ﬂ% [~ | T 3 |5 |0
+5V CN2 1c2
T
| 330 X
320 X
310 X
300 X
290 X
280 X
270 X
3 260 5
X/
L2~ & R6
120— 3 11 2 3] A5
I 4] 5] 6l B e
— O O——— 71819 g7
* 8
13~ & R7 O[#| D
130—— 1 1 2 3 4
12 —0-0-000-0-00—
L 12345678
o o—¢
4 O Pz1 n
3 O CN3
9 9| 22
10 o1+ o1 DC POWER JACK -
20 O O2
30 O+ 03
| 40 O 04
350 O+-L O35
360 o2 036
370 O+-L 037
38O O+~ O 38
50 O 1?) Os
O - A4 A 4
5 1?8 oz 8?1 17
160 O 11 O 16
170 C 2IL4 oO17
18O O+ o18
200 O~ O 20
Fi S Gy 0 R S— .
400— o—4 o 0 40 Title: GMM TST 2 D.S.111003
Pz4 o120 O Pz3
70 — o7 . .
LS ! Date:17/11/2002 Pagel: of3
9 9 "
0 S 10 Note: grifo @
A | C D
"'
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A B [ C D
72 z1
80O (O]
1 9 O O9 1
100 010
70O O7
- _CN3 -
10 O O1
20O O+ 0>
30 Q-4 03
40 O 04
)
3 ST o3
370 O O37
2 38 O Q ; O 38 2
s 8150 8¢
110 O-+12 O11
20 ol
128 Q 11 O 16
- 170 5 14 17 -
18 O Q-3 018
o+ O Prz4
o428 O Pz3
+5V
34O O£ o0
3 + |5 c6 s |co 3
40 O Q40
200 o7 Oﬂ
| CN4 -
140 O+ OL4
150 O—-+0 OL5
250 O |15
24O O |16
230 O |13
4 220 O 14 4
210 O |11
190 O |12
Pz60—+0O |19
PzsO—+0O |20
— 330 O |2 —
320 O |1
310 O [4
300 O [3
290 O (6
280 O |5
270 O |8
5 260 O |7 +5V 5
o3
NE C10
i Title: GMM TST 2 D.S.:111003
O—F—Or22
Date: 17/11/2002 Page2 of3
Note: ngfO ®
A B C D
,"
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A B C D
+5V
ERll
1 o o1 !
1| o -
g gj R9
| A L} R12
4
51 O R10
— 6| O 9 1 —
71 O
8| O
9 O+
L DZl/T/ /T’Dzz
2 ’717’7 2
+5V
A
N4
|| ; 8 MISO SCK MOSI /IRESET —
i 8_ d c8 T J7|_1 36 | zrlP aly
5| O 2[° 2[® ° 2
ik o
71 O 3 3 3
8| O
3 9| O 3
100 O
777
Z1
15 O
4 180 O 4
14| O
JSl
8| O I 25
— IRESET |-|p1 3 o —
‘j“ ‘1o |DTR
9| O 310 |RX
101 O 2 O | TX
5 10 [RTS 5
Il
Title: GMM TST 2 D.S.:111003
.
Date: 17/11/2002 Page3 of3
Note: grif0®
A B C D
.
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APPENDIX C: BASE CONFIG., OPTIONS, ACCESSORIES

In corrispondence of the first purchase, or after a reparatioGNié¢ ACB is supplied in its base
configuration. The features of this configuration has been described many times in the lmanual (
using also the name default configuration) and in this appendix they are summarized, opportunely
divided in the following table.

DEVICE CONFIG. FUNCTION
Does not connect /PSEN signal of microcontroller and it sglects
DSW1.1 OFF RUN mode: after _each_turnlng on or reset of Mini Module| the
program saved in microcontroller FLASH memory, rpns
automatically.
DSW1.2 ON Connect the transmission and reception signals, on the groper
DSW1.3 ON CNL1 pins, to RS 232 serial driver.
Do not connect the transmission and reception signals, ¢n the
DSw1.4 OFF proper CN1 pins, to microcontroller and they allow [the
DSW1.5 OFF : ) .
connection to RS 232 serial driver.
Does not connect pin 6 of Mini Module and it lets the signal
DS O~ P2.7, and the LED LD2, completely driven by user.
Does not connect pin 5 of Mini Module and it lets the signal
PRl O~ P2.6, and the LED LD1, completely driven by user.
DSW1.8 OFF Does not connect pin 11 of Mini Module and it lets the sipgnal
P2.5 completely driven by user.
When the DEBUG mode is selected (DSW1.1=0FF) it aljows
FLASH for Boot Loaderthe communication with a PC that executes the FLIP propram
Boot Loader and it allows the ISP management of the internal memori¢s for
user.
Internal D Blinks the signal LEDs and it interacts with a console conngcted
FLASH roerpa?m to RS 232 serial line and configured for 19200 Baud, 8 pit x
for user prog chr, No parity, 1 Stop bit, No handshake.
Int | The last 8 bytes of this memory are reserved for calibratior} data
nerna Calibration |and they can't be changed. Either the application program for the
EEPROM : -
; data ISP management must preserve these bytes, to avoid Mini
or user Module malfunctions.

Ficure C1: DEFAULT CONFIGURATION

Previous table can be reduced anymore by asserting that the product is supplied calibrated, with all
the 1/O lines free for user and ready for an RS 232 serial communication, with a physic protocol of
19200, 8, No, 1.

TheGMM ACB 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 Module 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
HC/51 33 35, 42

A

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

Accessories 28, C-1
Analog inputs 13, 17
Assistance 1

Attribute 30

B

BASCOM 8051 33 35, 42
BatchISP 33

Baud rate 29, 31
Bibliography 45

Bits x chr 29

Boot Loader 22, 31, 43
BUS 10, 17, 23 44

C
Clock 12
CN1l 16

Code area 44
Communication 29
COMx 28

Connector 16
Container 1

Control signals 17
Conversion time 12
CPU 12

Current consumption 13

D

Data area 23, 44

Data bits 29

Data sheets A-1

DDS MICRO C51 42
DEBUG 18, 19, 22 43
Declaration file 34

Default configuration 19, C-1
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Demo programs 29, 30, C-1
Development PC 28

Dip switch 12, 16, 22
Directive 1

Directives 1

Display LCD 26
Documentation 1, A-1
DSW1 16, 19, 22 C-1

E

EEPROM 22, 44
Electrostatic noises 1

EPROM 22

ERAM 44

ESD 1

Expansion BUS 10, 17, 22, 44

F

First use 28
FLASH 22, 44
FLIP 29 32
Flow control 29

G

General information 4
GMB HR168 24, 41
GMM TST 26

GMM TST 2 26, 41, B-1
Ground 17

H

Handshake 29
HITECHC51 42
HYPERTERMINAL 29

I2C BUS 16, 17
Impedance 13
Interrupt 12, 19
Introduction 1
IRAM 44

ISP 22, 29, 32
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J
JFE 36

L

LADDER WORK 33, 38, 42
Latch 22

LEDs 14, 16, 18, 19, 43
Locations 3

M

Matrix keyboard 26
Memory 8, 12, 22, 44
Memory allocation 44
MSI01 9, 41

N

Normative 1

O

Options C-1
optocoupled inputs 24

P

Parity 29

PC 28 41

PCA 17
Peripherals 22, 43
Physic protocol 29
Pitch 16

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

R

Real Time Clock 24
Reference voltage 17
Relative humidity 12
Relay outputs 24
Reset 17, 20
Resolution 12

(GMM ACB  Rél. 5.00]
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RS 232 9, 13 16, 21, 28, C-1
Rules 1
RUN 18 22 29 40, 43, C-1

S

Safety 1
Security 8
Serial communication selectior20
Serial line 19
Size 12
Socket 16
SRAM 44
Stop bits 29
Support cards 24
SYS51CW 42
SYS51PW 42

T

T89C51AC2 12 31, A-1
Temperature 13
Temperature rangel2
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
X2 mode 8

&
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