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GMM AM644

grifo ® Mini Module ATmega644P

USER MANUAL

GMM AM644 is aMini Module based on microcontrollatmel ATmega644P that
is a powerful and complete system on chip provided @GRk, internal memories and
a rich list of peripherals suitable for typical requirements of automation applicatig
The module has already mounted inside its reduced size the components that exp
main features of microcontroller and allows the use of all the operating mo
furtermore it includes some other components that simplify and increase the applig
fields.

GMM AM644 can be used for many installations either inltfiistrial , Domestic
Automotive andDidactic environments, as described in following paragraphs.
The card use is simplified by a wide range of software developement tools based
on low or high level programming languages which allow to work at the best condit
using only a standardC. Noteworthy among these tools there areGh@ASCAL,
BASIC compilers and a graphic programming environment based on logic cor
(LADDER). Special care has been devoted to the application developing, by sele
tools which allow on boadLASH burning with user application program éReimote
Debugdirectly on the card, always with the simple use of a stariard

The GMM AM644 is equipped with a normalized standard connector that allg
immediate mounting on support cardsGgM TST 3, GMB HR168 and GMB
HR246 or mounted directly on a board developed by the user, as a macro compg
Both the solutions ensure a short time to marketislee can obtain a prototype or eve
a ready produdn One Week
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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 fgrm or
by any means, either electronic, mechanical, magnetic, optical, chemical, manual, or
otherwise, without the prior written consentopifo ©.

IMPORTANT

Although all the information contained herein have been carefully verifiei, ®
assumes no responsability for errors that might appear in this document, or for dgmage
to things or persons resulting from technical errors, omission and improper use df this
manual and of the related software and hardware.
grifo ®reserves the right to change the contents and form of this document, as welljas the
features and specification of its products at any time, without prior notice, to olptain

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
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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 AM644  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 & (MM AM644  Rel.5.00)
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VERSION

This handbook make reference to printed circuit ver$idd®08and 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.

Board version

7/~ N\
o 4005 grifo ® WADE IN ITALY 21 5
@ ' Tar " -
-I —
- S
o
j IC2 g =
&S o~
3 o _
= o -
E — -— NE
S J1 J2 gmm amé44 20 S

FicUrRE 1: LOCATION OF PRINTED CIRCUIT VERSION
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GENERAL INFORMATION

GMM AM644 is aMini M odule based on microcontrolistmel ATMega644P, that is a powerful

and complete system on chip provided v@tRU, 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 AM644 can be used for many installations either indestrial , domestic 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 @hePASCAL, BASIC compilers and a graphic
programming environment based on logic conta8DER ). Special care has been devoted to the
application developing, by selecting tools which allow on bdardSH burning with user
application program anmémote debugdirectly on the card, always with the simple use of a standard

PC.

The GMM AM644 is equipped with a normalized standard connector that allows immediate
mounting on support cards@yM TST 3, 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: theuser can obtain a prototype or even a ready productie week

Overall features o-6MM AM644 are:

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

- Very small dimension 20.8 x 61.5 x 16.3 mm.

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

- Single power supply required Vdc (the current consumption is 17 mA) or 3.0 for 5.0
Vdc the consumption can change in according with themodule connections and status).

- Availability of low consumtion modality dslle andPower Down Modes

- Atmel ATMega644P microcontroller (AVR RISC) witly.3728 MHzcrystal.

- 64K FLASH for code, up t@K FLASH for Boot Loader, 4K bytesSRAM for data,
2K bytes EEPROMfor data,256 bytefor registers.

- 8K bytesFRAM (non-volatile) for data.

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

- Some A/D converter inputs can téferentiate with an amplifier tgprogrammable
gain x1, x10, x200

- 3linternal and externahterrupt sources and up 82 externalinterrupt lines.

- 3 Timers Countersup to 16 bits with compare, capture, frequances generator, PWM
functions

- Multifunction analogic comparator, with different connection both for inputs and in
outputs.

- Reference voltage of A/D section and for analogic comparator selectable by software.

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

- 32digital I/0 lines available on connector. Some of these have multiple functions.

- 2 asynchronous indipendesgrial line with programmable Baud Rate up to 115200
Baud, affTL level orRS 232buffered.

Page 4 & (MM AM644  Rel.5.00)
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- RS 232 driver with protection against5 KV discharges.

- Resetand power supply control circuit.

- Softwarel2C BUS line, available on connector.

- SPlinterface, available on connector.

- 8 configurationjumpers, one of them can be acquired by software.

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

- Real Time Clockable to manage day, month, year, or leap years, day of the week, hours,
minutes and seconds and to generate pariodical interrupt.

- RTC back up with on boarQattery.

- ISP interface for direct programming on target circuit.

- JTAG interfaces for DEBUG on target circuit.

- PreinstalledBootloaderthat allow to program FLASH and EEPROM with a PC trough
a serial line.

- Internal FLASH and EEPROM can be managed throughhS3/6tem Programming,
that is with the module already mounted, by using only the ssmainunication line
using thelSP andJTAG interfaces.

- Possibility to make debugging the generated code with the JTAG interface, with all the
brakpoint functionalities, performing step to step, variables inspection, examination
memory zones, peripherals register check and set, etc.

- 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.

CLOCK

OnGMM AM644 module there are two separate and indipendent circuits based on crystals, that
generate the clock signals for the microcontroller and the RTC module.

The first generates a 7,3728 MHz while the second generates a 32768 Hz.

The choice of using two circuits and two separated clock sources, has the advantage to reduce cost
in the larger number of low, middle speed applications and to afford the high speed applications when
necessary.

About speed and performances please remindahd! AM644 has a RISC microcontroller on

board, capable to execute in average one instruction per clock cycle.

So, considering the frequency of quartz installed, execution speed may be greater than 7 MIPS.

(GMM AM644  Rel.5.00) & Page 5
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SERIAL COMMUNICATION

On GMM AM644 there is always availability of two hardware serial lines that are completely
software configurable for physical protocol (baud rate, stop bits number, length of character, etc) by
simply programming some microprocessor registers as described in the manufacturer documentation
or in the appendix of this manual.

The serial lines are connected to CN1 connector at TTL or RS 232 level, thanks to some on board
dip switches configuration, so when the card must be connected in a network or at long distance or
with other systems that use different electric protocol, the user must provide external drivers (RS 232,
RS 422, RS 485, Current loop, etc.). Please remember that on CN1 connector more than standard
receive and transmit signals are available 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 an RS 232 handshake. For example it can be us&8ltb& module that convertsa 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 © technician for further explanation or any other necessary information, while for
details to set for adjust the physical protocol in the register and manage the communication, please
see the microcontroller communication in APPENDIX A of this manual.

SPI INTERFACE

Mini Modulegrifo ® GMM AM644 is provided with a SPI serial inteface featured through a specific
hardware section of the microcontroller.

Signals MISO, MOSI, SCK and /SS of SPI interface are available connector CN1 as shown in figure
6.

All interface parameters are managed through microcontroller inernal registers.

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

This interface allows to connect components featuring the same communication standard to expand
locally the potentialities of Mini Module.

For this Mini Module, arich serie of demo programs that explain how to use A/D and D/A converters,
memories, temperature sensors, on-board RTC, communication peripherals (USB, ETHERNET,...),
etc.

All these management parameters are defined setting the internal registers of microcontroller as
described in the datasheet of the device or in the APPENDIX A of this manual.
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LINEA 12C BUS

On GMM AM644 connector are available the signals of a 12C BUS interface, managed by an
hardware peripheral called TWI (Two Wire Interface), that can work both as master and as slave,
in reception and transmission. For further information on this peripheral please see the
CONNECTIONS and PERIPHERALS DEVICE SOFTWARE DESCRIPTION paragraph.

Thanks to this synchronous interface some devices with the same communication standard can be
connected in order to locally enlarge the module possibility.

For this Mini Module, a rich serie of demo programs that explain how to use A/D and D/A converters,
memories, temperature sensors, etc. by a complete and well commented code is available.

For these possibility it can be useful to seekb&-AVR manual and a complete example series
available in various programming languages.

Remarkable is the possibility to connect thgo ® QTP operator panels serie througlt IBUS.

QTP are capable to manage alphanumeric and graphic display and several models of keyboards,
according to the model selected.

Mini Modules support cards manufactured dyfo © (like GMB HR168 and GAB H844) are
provided also with a connector dedicated 2@ BUS, to easy the field connections.

DIGITAL I/O TTL LINES

The Mini ModuleGMM AM644 is provided with 32 TTL digital I/O TTL lines, of the microprocessor
Atmel ATmega644P, that are all the signals of 8 bit Ports (PA, PB, PC, PD).

For convention all Ports signals are designed with names R®0.67, P2.67, P3.6-7 e P4.61.

These lines are connected directly to 40 pins connectors with stamdardMini Module pin out,
allowing to be connected direclty to several interface cards.

By software it is possible to define and acquire the function and the status of these lines, and also to
match them to peripheral devices (like Timer Counter, Interré@tBUS, SPI, etc.), simply
programming some CPU internal registers.

One property that distinguish tVM AM644 is the possibily to generate interrupts with all the

32 1/0 lines, that allow to realize the application where numerous events have to be simultaneously
managed.

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

TIMER COUNTER AND PWM

Microcontroller is provided with three Timer/Counter (two featuring eight bits, one featuring sixteen
bits) capable to count clock pulses (through a programmable prescaler), level transictions on specific
pins and to generate interrupts and PWM.

With these last things the user can generate up to 6 analog signals, trough a simple integration
circuitry, where it can manage motor velocity control and similar.
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MEMORIES

The board is formed by a maximum of 78,25K of memory composed by:

- 64K Bytes di FLASH EPROM,;

- 256 Bytes of registers;

- 4K Bytes of SRAM,;

- 2K Bytes of EEPROM,;

- 8K Bytes of FRAM.
In the space of 64K Bytes of FLASH can be reserved the last section for the Bootloader code, up to
8K Bytes.grifo ® privides a proper version that uses the last 2K Bytes only, leaving 62K free.
Allmemories, except the registers, the FLASH for Bootloader and the lest 8 Bytes of EEPROM, can
be used for code and data for user application.
Thanks to on board EEPROM and FRAM there is the possibility to keep data also when power supply
is failed.
In this way the card is always able to keep parameters, logged data, system status and configuration,
etc. in each working conditions.
Whenever the amount of memory for data is not sufficient (i.e. for data log in systems), it is always
possible to connect external memory devices (with SRAM, EEPROM, FLASH technologies)
through the comfortable and efficient SPI af@ BUS interface of the card.
The addressing of memory devices is controlled by microcontroller as described in the component
data sheet or in APPENDIX A of this manual.

ANALOG LINES

Mini Module GMM ACB Zero provides 10 analog lines, 8 of them connected to A/D converter
section and 2 to analog comparator of microcontroller. These lines can be connected to external
sensors that convert many physical quantities (as temperature, pressure, speed, weight, etc.) or any
other system that supplies a compatible voltage signal.

Main features of this section are: resolution 10 bits, 8 indipendent analog inputs, maximum accepted
range @5 V, conversion time on a single channeli2@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.

The analog comparator can select as input both an internal reference voltage and several pins through
an internal multiplexer.

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

Microcontroller ATmega644P includes 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 16 milliseconds to

a maximum of 8 second.

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

BOARD CONFIGURATION

The GMM AM644 is provided with a 8 jumpers that allow to configure the module and its
application program. One of these jumpers 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.). The remaining 7 jumpers configure the Mini Module for hardware point of view, selecting the
electric protocol for the asynchronous serial line and the connection og the back up battery.

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 JUMPERS, VISUAL SIGNALATIONS and
VISUALIZATION LEDS.

REAL TIME CLOCK

Mini Module features an on-board Real Time Clock capable to manage hours, minutes, seconds,
years, leap years, months, days and weekdays. This section uses quality components and a dedicated
quartz in order to obtain a temporization frequency with the minimum possible errors. This
component can be completely managed by software and is backed through a back up battery that,
if enabled, can warrant data validity in any operating condition. The used component as RTC is
FM3130 of RAMTRON that includes 64K bits of FRAM, that are 8K Bytes already described in the
MEMORIES paragraph.

The RTC+FRAM management is possible trough the 12C BUS line of Mini Module depending on

the indidation reported in the paragraph of the SOFTWARE DESCRIPTION chapter or APPENDIX

A.
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Ficure 3: GLoBAL VIEW

USING SECTORS

Possible applications @MM AM644 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.

- Also theCAN applications are possible, but only when the Mini Module is integrated with an
external line driver. So it can be used again in automotive applications, in the connection to CAN
networks based on propietary protocols or standard protocols as CANopen, DeviceNet, SDS, CAN
Kingdom J1939, etc.

- Last but not least, thiidacticsuse in facGMM AM644 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 interestinga TST3 support cards that solve the
problems of power supply, of serial connection to development PC and of module lines connection.
In the 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 readyaceseomponent
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TECHNICAL FEATURES

GENERAL FEATURES

Resources:

Memories:

CPU:

Clock frequency:

A/D converter resolution:
A/D conversion time:
A/D section gain:

Power on time:

Watch dog intervent time:

32 TTL digital I/O lines

2 analog inputs on comparator

8 analog channels A/D converter

3 Timer/Counter for compare, capture, PWM
1 Watch dog section

1 Reset and power supply check circuitry

1 SPI interface

1 I)C BUS interface

1 ISP interface

1 Real Time Clock section

31 interrupt sources

32 External interrupts

2 asynchronous serial lines RS 232 or TTL
8 configuration jumpers

2 status LEDs

1 Real Time Clock back up with Lithium battery

64 KBytes FLASH for code user program
4 KBytes SRAM for data  user data

2 KBytes EEPROM for data user data (last 8 Byte reserved)

256 Bytes of registers
8 KBytes FRAM

microcontroller management
user data
Atmel ATmega644P
7.3728 MHz
10 bits
up to 20usec (programmable)
x1; x10; x200

(programmable)

35usec+ 67 msec (programmable)
80 msec (withPAVR Bootloader grifo(r) )

programmable from about 6 msec to 8 sec

Page 12
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Size (W x H x D): 20,8 x61,5x 16,3 mm

Weight: 14 g

Connectors: CN1: 40 pins male socket, step 100 mils, large 600 mils
Temperature range: from O to 50°C

Relative umidity: 20% up to 90% (without condense)

ELECTRIC FEATURES

Power supply:

Current consumption on +5Vdc:

Analog reference voltage:
External reference voltage:
Analog analog input:

Analog inputs impedance:

Pover supply controller threshold:
RS 232 protection:

Pull up 12C BUS resistor:

On board back up battery:

Back up current:

+Vdc POW = +5 Vde 5% or
from 3to 5 Vdc

13 mA * (normal)
17 mA * (maximum)

Vref = external; 1,1 V; 2,56 V; 3,3V

0+ +Vdc POW

0+ Vref (programmable)

100 MQ

1,8+ 4,3 Vdc (programmable with hysteresis)
+15 KV

4,7 KQ

Lithium 3 V; 180 mAh; model CR 2032

1,0uA

* Reported data are referred to a work witAi@@mperature (for further information, plase see the

POWER SUPPLY paragraph).

(6GMM AM644  Rel. 5.00)
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INSTALLATION

In this chapter there are the information for a right installation and correct us&dfilMeaM644
board. In detail there are the locations and functions of each connector, of the user settable jumpers,
LEDs, and so on.

VISUAL SIGNALATIONS

GMM AM644 features the LEDs described in the following table:

LED COLOUR MEANING

If switch on, shows that the PD6 line (pin 36 of Mini Module) i at

LDl Sl low level (zero volt)

If switch on, shows that the PD7 line (pin 37 of Mini Module) i at

LD2 e low level (zero volt) or J2.4 is in position 1-2

Ficure 4: 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 12. while for further information
please refer to paragraph VISUALIZATION LEDS.

POWER SUPPLY

Mini Module nust be supplied with a stabilized +5 \4d6% voltage connected to proper pins 20

and 34 of CN1. Otherwise the power supply, defined +Vdc POW, can change in the range from 3,0
to 5,0 Vdc or assume other high values up to +20 Vdc. These voltages are not described in in this
manual but they can be reach directly fronio ©.

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 some proper internal registers. 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 5: LEDs, CONNECTORS, BATTERY LOCATION

CONNECTIONS

TheGMM AM644 module has 1 connector that can be linked 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 5) 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.

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, analog signals, etc.

Many pins of the connector have multiple functions in fact, by software, some internal sections of
microcontroller can be multiplexed with 1/0 signals and the following figure list all these possible
functionalities. So the signals available on CN1 have different characteristics, 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 6 shows the signals directly on
the top view of th&sGMM AM644 ; moreover the serigraph reports the pins number on the four
corners of the card both on bottom and top side.
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Legend:

RX0 RS232 = | - Receive serial line buffered in RS 232 (USARTO)
TX0 RS232 = O - Transmit serial line buffered in RS 232 (USARTO)
RX0 TTL = | - Receive TTL serial line (USARTO)

TXO TTL = O - Transmit TTL serial line (USARTO)

RX1 RS232 = | - Receive serial line buffered in RS 232 (USART1)
TX1 RS232 = O - Transmit serial line buffered in RS 232 (USART1)
RX1TTL = | - Receive TTL serial line (USART1)

TX1TTL = O - Transmit TTL serial line (USART1)

XCK.n = 1/O - Clock signal n of signal n (USARTN)

PAnN =1/0- Signal n of the Port A of digital /0 of microcontroller
PBn =1/O- Signal n of the Port B of digital I/O of microcontroller
PCn =1/O- Signal n of the Port C of digital /0O of microcontroller
PDn =1/O- Signal n of the Port D of digital /0O of microcontroller
LDn = O - Signal connected to visualization LED LDn

INTN = | - Interrupt lines n of microcontroller

Tn = | - Signal connected to section Timern of microcontroller
IRES = | - Reset signal

PCINTn = | - External interrupt signal n of microcontroller

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

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

ISS =1/0O - Unity selection for SPI mode signal

MOSI = I/O - ISP and SPI communication signal

MISO = I/O - ISP and SPI communication signal

SCK =1/O - Clock signal for ISP and SPI interfaces

Vref = | - A/D converter reference voltage

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

AINN = | - Analog inputs connected to comparator section

TOSC1 = | - Input signal for external oscillator connected to Timer 2

TOSC2 = O - Output signal for external oscillator connected to Timer 2

OCnA = O - Signal connect to A section of comparation and capture of Timer n
OCnB = O - Signal connect to B section of comparation and capture of Timer n
TD1 = | - Data reception signal for JTAG inteface

TDO = O - Data transmission signal for JTAG interface

TCK = | - Clock and synchro signal for JTAG interface

TMS = | - Control signal for JTAG interface

CLKO = O - Microcontroller clock

ICP = | - Input for event capture of Timer 1

J2.4 = | - Signal connected to configuration jumper J2.4

An = O - High addresses signals of expansion BUS

+Vdc POW = | - Power supply voltage

GND = - Ground

N.C. = - Not connected
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CONNECTOR SIGNALS INTERFACEMENT

To prevent possible connecting problems betviaeivl AM644 and the external systems, the user
has to read carefully the previous paragraph information and he must follow these instrunctions:

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

- All TTL signals must follow the rules of this electric standard. The connected digital signals must
be always referred to card ground (GND) and then the OV level corresponds to logic state 0, while
the +Vdc POW level corrisponds to logic state 1. The connection of these lines to devices of the
controlled system (encoders, switches, proximity, electric valves, power relays, etc.) must be
performed through proper power interfaces; it is preferible to adopt opto coupled interfaces that
ensure an electric insulation between Mini Module electronic and external noisy, typically
generated by power electronic.

- The Vref voltage has to be connected to a low impedance in the rasy8N0 perfectly filtered
and solid.

- The inputs for analog comparators must be connected to signals generators fedtuwing a
impedance in the range frobnto +Vdc POW , to assure greater stability and precision.

- The inputs for A/D converter must be connected to signals generators featornigngpedance
in the range fron® to +Vdc POW, to assure greater stability and precision.

- PWM signals generated by Timer Counter and OCM sections are TTL type so they must be buffered
to interface the power circuitery. Typical interfaces can be current driver (if PWM signal is still
required) or an intergrator circuit if analog voltage is required.

- Also I’C BUS and SPI 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 best operational modes and the
programmable bit rate: all these conditions allow communications in any condition. On Mini
Module, signals SDA and SCL are pulled-up to +Vdc POW through@ régistors.

- SPI signals are TTLlevel , as defined from the same standard;this interface too, we remind that if
you wanto to realize with a network, several devices with a certain length, you have to create with
more attention the output field, several operative modalities and the bit rate in order to communicate
in every condition of work.
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On GMM AM644 there are 8 jumpers for board configuration.
Here below is the jumpers list, number of ways and function:

DEVICE CONFIG. FUNCTION
J1.1 . L .
Configure the serial line 0 on CN1,for the electrical stangard
J1.2 2-3
RS 232
J1.3
114 9.3 Not connect the lithium battery to back up circuitry of Real
' ) Time Clock.
J2.1 . - .
Configure the serial line 1 on CN1, for the electrical stangdard
J2.2 2-3 RS 232
J2.3
124 9.3 Not connect the pin 37 of the Mini Module leaving the PDf of
: ) microcontroller, and LD2, user manageable
JS1 o Private use
connected
Firmware |At the beginning allow to communicate with a PC that rurj the
FLASH for AVR proper AVR Bootloader grifo(r) to manage ISP programring
Boot Loader | Bootloader |of memories FLASH and EEPROM.
grifo(r)
FLASH D Perform the blinking of LEDs and communicate with a corjsole
for user roeTa?m on RS 232 serial set to 19200 Baud, 8 bit x chr, None paifity, 1
prog Stop bit, None handshake
The last 8 byte of this memory are reserved for all calibrtion
EEPROM Calibration |data and they can't be changed. Both the program appligation
data program and the ISP management have to save these bytes for
the a good yield of the Mini Module
None FRAM location is non-volatile is used for paticglar
FRAM None data |functiones and is all available for user
RTC None data The date, the time and the calibration of the Real Time ¢lock
are not set
FIGURE 9: JUMPERS SUMMARIZING TABLE (1 OF 2)
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JUMPER | POSITION USE DEF.

Not connect the reception signal of serial line 1
1-2 microcontroller to RS 232 driver. Used in according \
jumpers J2.1 and J2.2.

Connects the reception signal of serial line 1
2-3 microcontroller to RS 232 driver. Used in according  *
jumpers J2.1 and J2.2.

Connects the pin 37 of the Mini Modulo to ground. T
condition makes to logic level O the PD7signal
microcontroller, as configuration input that you can g
J2.4 via software. Moreover it switch on the LD2 LD2.

Not connect the pin 37 of Mini Module leaving the P

2-3 signal of microcontrollr and the LD2 LED, manageabld *
user.

J2.3

1-2

JS1 Not connectedPrivate use. *

Ficure 10: JUMPERS SUMMARIZING TABLE (2 OF 2)

The following tables describe all the right connectiorG M AM644 jumpers with their relative
functions.

To recognize these valid connections, please refer to the board printed diagram (serigraph) or to
figures 10 of this manual, where the pins numeration is listed; for recognizing jumpers location.
The "*" 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.

Ficure 11: JUMPER NUMERATION AND LOCATION
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SERIAL COMMUNICATION SELECTION

Asynchronous serial line @MM AM644 can be buffered in RS 232 or TTL. In case it is buffered

in RS 232, the line signals are protected against dischargesup Kv.

By hardware can be selected which one of the electric protocols is used, through jumpers
configuration, as described in the previous tables; the user can select autonomously one or the other
type by following the information listed below.

- SERIAL LINE 0 (USARTO) SET IN RS 232 (default configuration)

J1.1=2-3 BT

J1.2=2-3 b T 3

J1.3=2-3 1 A |
a4 42

Ficure 12: SRiIaL OIN RS 232CONFIGURATION

< RX0 RS232 TX
3 e
S o
i 2
= TX0 RS232 RX N
S -
2 :
= GND 2

GND
5 e U

Ficure 13: seriaL O CONNECTION EXAMPLE IN RS 232
- SERIAL LINE O (USARTO) SET IN TTL
W e ® R

J11=12 ::'::I_"_“i'

J1.2=1-2 o :4:

J1.3=1-2 EHl 3

M A 42
Ficure 14: SERiaL OIN TTL CONFIGURATION

< RX0 RS232 TX
3 e
S o
i 2
s TX0 RS232 RX N
S -
2 =
- )

GND GND X
5 e U

Ficure 15: SRiaAL O CONNECTION EXAMPLE IN TTL
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- SERIAL LINE 1 (USART1) SET IN RS 232 (default configuration)

J2.1=23 P B

J2.2=2-3 N F

J2.3=2-3 -3t :
BTl e

Ficure 16: SERIAL 1IN RS 232CONFIGURATION

< RX1 RS232 TX
~ e
© )
= 17
< TX1 RS232 RX @
= > -
= e
) [
Z GND eno |
@)
Ficure 17: SERIAL 1 CONNCTION EXAMPLE IN RS 232
- SERIAL LINE 1 (USART1) SETIN TTL
J2.1=1-2 o '—"5
LE [
J2.2=1-2 :né ::-
J2.3=1-2 I
M A 42
Ficure 18: SERiaAL 1IN TTL CONFIGURATION
RX1 TTL TX

3 £
© Q
= =
< TX1 TTL RX '
P > _
= o
O o
% GND GND > |.|>j

FiGure 19: SERIAL 1 CONNECTION EXAMPLE IN TTL

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. Each serial interface (called USARTO and USART1) has an
indipendent group of registers for programming and can work individually respect to the other.

The two protocols RS 232 and TTL are electrically compatible and user before to connect the
synchronous serials to external system, has to verify the serial interface present on the the system and
configure the jumpers properlihe RS 232 connection @MM AM 644 configured in TTL mode

can damage the line too.
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BACK UP

GMM AM644 is provided with a on board Lithium battery, named BT1, that keeps the Real Time
Clock counting, also when power supply is switched off. Jumper J1.4 connects (1-2 position) or
disconnects (2-3 position) the battery to preserve its duration whenever the card is not used or when
back up is not required.

All the techical features of the back up circuit (useful also for selection of the external battery), are
reported in ELECTRIC FEATURES paragraph; while the circuit components locations are described
on figure 5 and 11.

12C BUS LINES CONNECTION

On CN1 connecton I12C BUS synchronous communication lines are available, managed from TWI
hardware peripheral (Two Wire Inteface) that can be connected to other devices with the same
standard.

Following figures show some connection modalities and sayaikié AM644 can work both as
master and as slave 12C BUS.

Some support boards produceddijo ©® (asGMB HRxxx and GAB H844) are provided of a
connector dedicated to I12C BUS too, in order to make easy connection with field.

<

~ SDA SDA

s |« = > P
< ;a
> ED
= 12 SCL SCL T =
o _a BT O
— >‘N
> nye
O 20 GND GND

P

Ficure 20: 12C BUSPOINT TO POINT CONNECTION EXAMPLE
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I2C BUS slave 1

DA

= |
SCL >
GND

GMM AM644 Master

I2C BUS slave 2
l SDA >
| SCL >
GND
' v
N VN U
AV RV R V'

GMM AM644 Slave n

Ficure 21: 12C BUSNETWORK CONNECTION EXAMPLE

Please remind that in a 12C BUS network must be connected two pull up resistors at the net extrems,
respectevely near the master unit and the slave unit at the greatest distance from the master.
OnGMM AM644 these resistors are always presdmythave 4,7 R value and are connected to

pover supply of microcontroller at 3,3 Vdc, as described in ELECTRIC FEATURES paragraph. The
user must select or configure the 12C BUS devices to connect, by taking care of this feature.

For further information please refer to documenHE 12C-BUS SPECIFICATIONS'from

PHILIPS semiconductors.
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RESET, POWER SUPPLY CONTROL, WATCHDOG

OnGMM AM644 are available three different reset sources, that can be so summarized:

1) Power supply control circuitry that enables the reset when the power supply voltage decreases
down to the preselected threshold. This circuitry integrated in the microcontroller are called
Brown-out Detector.

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 circuitry, 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 forgdeec. 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 0O000H.

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.

INTERRUPTS

A remarkable feature ot6MM AM644 card is the powerful interrupt management.

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

- Pin 40 of CN1 -> Generates an interrupt INTO of microprocessor.
- Pin 39 of CN1 -> Generates an interrupt INT1 of microprocessor.
-Pin30ofCN1 -> Generates an interrupt INT2 of microprocessor.
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Pin 1+4, 9, 10, 1219, 2%33,
35+37, 39, 40 of CN1 -> Generates a PCINTn on microcontroller, with possibility to

define masks, activation levels or fronts, and to be activared by
on output signals (software interrupt).

- Pin 11 of CN1 -> It isgenerated by RTC and can generates periodical or
preimposted interrupt. It can be got from microcontroller or has
to be connected at one of available inputs on CN1, with a pull up
resistor (i.e. 10 R).

- CPU peripherals -> Generate an internal interrupt. In detail the possible
microcontroller interrupt sources are: Timer Counter, OCM,
USARTO, USART1, analog comparators, A/D convertes, |
BUS, SPI, EEPROM.

An interrupt management section, integrated in microcontroller, allows to enable, disable and mask,
so the user has the possibility to respond promptly and efficently to any external event.

The microcontroller has an interrupt section that let the user manage the 35 interrupt sources. So the
application program has always the possibility to react promptly to every event.

-, W N A e 1

r-":r .-'n"' —l'_f'.l i L W

N B [RERE
-

LJrifo {'ﬁ MADE IN'ITALY -~ 110308 21 ; =

- e
=« W - = i-‘ 5 -

L F L el
W aow ¥ Mo ﬁﬁ- .-
I

-
.
e
.
L
-
a0

. W

|f"'
‘ "5 '! I‘ T
IR R AN
) B -n--mu'r € & e

gmm ameé44 7

Ilihhll

Ficure 22: Top VIEW
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SUPPORT BOARDS

GMM AM644 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
reported the suggested configuration of the most interesting support cards.

For the first purchase are provided a rich serie of demo programs that allow to use both the Mini
Module resources and those one of the support boards, immediately.

USING WITH GMB HR168 MODULE

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

The complete description of the 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 boards.

GMB HR168 allows easily to:

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

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

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

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

- to connectimmediatly communication serial line through a comfortable 8 pins standard AMP MOD
Il 8 pins connector;

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

- to provide the reference voltage to A/D and connect the analog input;

- to wire all signals through a quick release screw connectors and standard connectors;

- to perform a mechanical mountind on omega rail.
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Ficure 23: GMB HR168 + GMM AM644 couprLE

The follow configuration allows to use te&MB HR168 + GMM AM644 couple, with serial line
in RS 232 and connected battery:

GMM AM®644 configuration GMB HR168 configuration
J1.1 = 2-3 J1,J2 = 2-3
J1.2 = 2-3 J3,J4 = not connected
J1.3 = 2-3 J5 = 2-3
J1.4 = 1-2 J6,J7,J8 = 2-3
J2.1 = 2-3 J9 = not connected
J2.2 = 2-3 J10 = 1-2,4-5
J2.3 = 2-3 J11 = 1-2
J2.4 = 2-3 J12 = not connected
J13,J19,J20 = not connected
J14 = 1-2
J15 = 1-2
J16 = 2-3
J17 = 2-3
J18 = 2-3

Serial connection cable for development PEMP8 Cable with D9 type Female.
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USING WITH GAB H844 MODULE

Amonggrifo ®cardsGAB H844module is the one designed specifically to provide 16 optocoupled

inputs; relay outputs and in addition to the comfortable cabling by quick release connecters and the

possibility to install on omega rails.

The complete description of the 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.

GAB H844 allows easily to:

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

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

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

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

- to have eight analog inputs and other eight signal that arrive from the field, through precision
circuits. Thanks to these circuits, typical industrial sector signaZd(hA, 4-:20 mA; 0-10 V, etc)

can be acquired.

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

- to connectimmediatly communication serial line through a comfortable 8 pins standard AMP MOD
Il 8 pins connector;

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

- to provide the reference voltage to A/D and connect the analog input;

- to wire all signals through a quick release screw connectors and standard connectors;

- to perform a mechanical mounting on omega rail.
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Ficure 24: GAB H844 + GMM AMG644 coupLE

The following configuration allows to use t&AB H844 + GMM AM644 couple, with serial line
in RS 232, battery connected to 8 analog inputs in the rangeOMini Module:

GMM AM644 configuration GAB H844 configuration
J1.1 = 2-3 J1,J9 = not connected
J1.2 = 2-3 J2,J3,J4 = 2-3
J1.3 = 2-3 J5 = 2-3
J1.4 = 1-2 J8 = not connected
J2.1 = 2-3 J10 = 2-3
J2.2 = 2-3 J11 = not connected
J2.3 = 2-3 J13, J14 = 1-2
J2.4 = 2-3 J15J29 odd = 1-2
J16:J30 even = 1-2
J31:J34 = 1-2
J35:338 = 1-2
JS1 = connected

Serial connection cable for development PEMP8 Cable with D9 type Female.
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USE WITH GMM TST3 MODULE

Amonggrifo ® cardsGMM TST3 is the one designed specifically to provide a first entry point to

28 and 40 pins Mini Modules, with suitable evaluation purposes. The complete description of the
productis available in the relative data sheet and technical manual, is electric diagram is in appendix
B of this manual. In this paragraph are listed the advantages obtained by using this pair of cards.
TheGMM TST3 allows easily to:

- supply the Mini Module through on board AC, DC power supply;

- connect all the 1/O signals of microcontroller ports on comfortable connectors compatible with
I/O ABACO ® standard pin out;

- have the analog lines of A/D converteron low profile connectors compatible Wit thBACO ©
standard, easy to connect to external sensors;

- connect immediately seial lines RS 232 through a comfortable 9 pins D type connector;

- set and show the status of 2 microcontroller I/O lines through push button and LEDs with different
colours;

- generate audible feed back thanks to active buzzer mounted on board;
- supply the reference voltage for the A/D section;
- reset the installed Mini Module through the comfortable reset button;

- develop in a short time user interface applications by using the on board matrix keyboard with
4x4=16 keys and the backlite LCD display with 2 rows of 20 characters;

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

- manage the Mini Module programming through external ISP programmers. ISP interface signals
are reported on a compatible connector withAW& ISP mkll of ATMEL , and the APPENDIX
D describes several other possibility.

- manage the ISP Mini Module, through a simple serial RS 232 interface of a PC anfthe management
softwarePonyProgof LANCOS.
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Ficure 25: GMM TST3+GMM AM644 coupLE

The following configuration is suggested to use the coGp TST3 + GMM AM644 in their
base version, that is RUN mode with serial line buffered in RS 232:

GMM AM644 configuration GMM TST 3 configuration
J1.1 = 2-3 J1 = not connected
J1.2 = 2-3 J2 = 1-2
J1.3 = 2-3 J3 = 1-2
J1.4 = 1-2 J4 = 2-3
J2.1 = 2-3 J5 = 2-3
J2.2 = 2-3 J6 = 2-3
J2.3 = 2-3 J7 = 2-3
J2.4 = 2-3 J8 = 2-3

J9 = 2-3
J10 = 1-2
Ji1 = 1-2
Ji12 = 1-2
J13 = 1-2

Serial connection cable for development PCGR 9+9E (that is a cable D9 type Female and D9
Male).
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AOW TO START

In this chapter are listed the operations that must be performed to start ussMNh&MM644

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 AM644 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 COMXx serial port of PC. Obviously this connection
changes according with possible support card used but generally it is described by following
figure.

— = = -y | e = = =y

| DBOM, | DB25F, DBOF,

I I I I
RX0 RS232 ! re2 !
g 9 0 RS23 3 : : : 3 : T é)
g I I I I K|
< | | | | o
2 3 2
§ 10 TX0 RS232 : : : », RX 8
o I I I I &
I I I I
- GND S T AR T - T =
6 20 — .____.___?GND8

GMM TST 3

Ficure 26: RS 232seriAL O conNECTION BETWEEN GMM AM644 anp PC

On figure 26 it can be easily discovered that the connection cablEMRXhTST 3 + GMM
AMG644 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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A3) If the user wants to use the second serial lireMM AM644 , can connect it at this point.
This connection is not necessary for the first use but the connection example is the same
reported between serial line 1 and a PC. It needs 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 itis described
by following figure.

p— = = —y | e e = = =y

' DBIM, | DB25F, DBOYF,

| | | |

- RX1 RS232 3! 2 v 31! )

q- 1 1 1 1 TX é

© I | | | =

= I I I I @

< I I I I o

TX1 RS232 2 3 2 Q

% | | 1 *I RX O

o 1 1 ] 1 e-<
| | | |

= GND 5 7 1 5 =

5 - ——T—#GND 3

GMM TST 3

Ficure 27: RS 232ERIAL 1 cONNECTION BETWEEN GMM AM644 anp PC

B) TEST OF DEMO PROGRAM SAVED ON MINI MODULE

B1) FoundthedYPERTERMINAL communication program on the development PC, setup the
communication parameters to:

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

Data Bits 8

Parity No

Stop Bit 1

Flow control None

We remind that HYPERTERMINAL normally is located on Windows men8tart |
Program | Accessories | Communicatioexecute it and through the properties windows.

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

B2) Supply power voltage to Mini Module, or reset it.

B3) Check that its LED or LEDs continuosly blink; contemporaneously on development PC
monitor appears the demo program presentation messagesHatAM644 | 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 jumpers configurations.
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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 AM644 power supply.

B6) Exit fromHYPERTERMINAL program on development PC.

C) FLASH REPROGRAMMING WITH DEMO PROGRAM

The generated code for the Mini Module can be executed once saved in its FLASH EPROM. We
remind that the FLASH d6MM AM644 can be programmed in three different modalities (serial
Bootloader, ISP interface, JTAG interface) described in the APPENDIX D of this manual.

In this paragraph, is been shown the comfortablest modality to use, the serial Bogjtdaddhat

is the modality that not need for any other accessory.

C1l) Onthereceivegrifo ®disk find and then install the utility prograliVR Bootloader grifo(r)
on a comfortable folder of development PC hard disk. This one manages the ISP programming
of FLASH EPROM orGMM AM644 and it interacts with the Boot Loader executed by the
same module.
You can freely download and install the latest versioA\GR Bootloadre grifo(r) directly
from grifo ® web sites.

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.

C3) On the receivedrifo ® CD find the demo program @MM AM644 : 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 | Grifo Mini Modu|€3MM AM644 In the
displayed table it must be clicked the red push button placed on the cross between the column
with used programming language abd the row with the card neme. We are supposing to usethe
D_AM644 demo developed through the BASIC BASCOM AVR compiler.

C4) Copy all the files found at previous point to working folder created at poiitG2e end,
please ensure that all the files copied on hard disk hawrRethe onlyattribute disabled.

C5) Launchthé&VR Bootloadre grifo(r) installed at point C1. It can be used 8tart | Programs
| Grifo® | Avr Bootloadr grifo(r)link, when the default setting have been used during
installation of the same program.

C6) Close the showing window appeared pressiagebutton.
C7) Atthis point there is the main windowA¥R Bootloadre grifo(r) on screen that, in case of

first execution, are without any settings. Select the communication line of PC connected at
point Al, in the the&Com Portlist.
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C8) Check the FLASHApplication codgitem and then choose the file to program in FLASH of

Mini Module, that is the file with .HEX extension selected at poin C3 (D_AM644.HEXin this
example). After the buttoBrowsepressure, select the file, through the proper window
appeared.

i AVR Bootloader grifo(r) - ¥ 1.2 Co&X)
Senal line ®
=
Com Port; | Coml j' ?"\
Baudrate: 115200 e
Bit = chr: g ‘é‘
Stop bit 1 ITALIAN TECHNOLOGY
Pariby; Mone

Flaw contral. =0M, =0FF

- Files -

FLASH
[application code]

EEPROM
[data, parameters] L | Browze

Synch to target Bnntlnader...k.i

¥ |CACPUAAVRAGMMAME44 DematD_AME44 HEX Hitie:

Status: Idle Targat Boot loader Mer. ‘

Info E xit ‘

Ficure 28: AVR BoOOTLOADER GRIFO(R) SETTING TABLE

C9) Press the button "Synch to Bootloader..." or the key combination Alt+S on the PC, then reset

the Mini Module or turn off and then on its supply. The file is dowloaded into the Mini Module.

If this does not happen, and the program should indicate a "No repsonse from target
bootloader”, try to repeat the operation decreasing the time between pressure of button on the
PC and reset of Mini Module. If the problem persists, check cable and connection.

C10) When the synchronuzation is done in the status window appear the indieatiorg FLASH

file - lines remaining xxx&nd the Bootloader performed version by Mini Modilarget
Bootloader Ver. xX\While the second indication stay constant, the first one change in
decreasing the number of lines of HEX file to transmit. At this point the file is completely
downloaded to Mini Module and if are not occured errors, is shown a window with the message
FLASH file succefully dowloaded
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AEA

— Serial line - ] ] @
| Com Port: ?\ r I fo
Baudrate: 115200 .
Bit » chr: 8 'd
Stop bt 1 ITALIAN TECHNOLOGY
Farity: Nonhe

Flaw cantral: #=0M, =0FF

Cancel

Statuz: Sending FLASH file - lines renaining O Target Boot loader Mer. 1,1 ‘

Ficure 29: AVR BOOTLOADER GRIFO(R) RESULT WINDOW

C11) The endurance of thie transmission changes depending on length of available communication
line on PC; for example if the used COM corresponding to a USB<->RS232 converter, the
transfer take a long time. In any case the user has to wait the condition described before, or if
it take too long time, stop the transmission with the cancel button.

C12) At this point the FLASH is programmed and R Bootloader grifo(r) can be closed.
C13) Retry the demo program just reprogrammed repeating theasteps.

In order to make fast the operations described above we can use the command lineAW&de of
Bootloader grifo(r), described in detail in the APPENDIX D of this manual.
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D) GENERATE EXECUTABLE CODE OF DEMO PROGRAM

D1)

D2)

D3)

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 tfr@RASCOM AVR andICC AVR. For detailed information on this
products please refer to relative user manuals or the proper on line helps.

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 AVR BASIC .BAS - .DAT -

ICC AVR C .C .PRJ H .SRC

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 AVR

D3A1)Copy the declaration file .DAT described at point D2 inside the installation folder of

BASCOM AVR:\MCS Electronics\BASCOM-AVR\.

D3A2)Execute th8ASCOM AVR and when his IDE is opened, load the source file (with .BAS
extension), through the mefile | Open

Select file to open

Cercain: | ) Dema I O * e [T~

i)
Documenti
recenti

Dezktop

Y

Documenti

58
Rigorze del
conmputer

‘):é Nome fil: |D_AMG44.843 v

Rizorze direte | Tipo file: B.&SEDM.&VH f-iiés [”B,&.S] f v | Annulla |

Ficure 30: LoaD source FILE wiTH BASCOM AVR
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D3A3) Openthe configuration windowBASCOM AVR compiler, by selecting the command
Option | Compiler | Chipthen define the settings described in the following figure and
finally confirm with Ok button.

The setting foChipfield 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-AYR Options

Carmpiler | Communication | Environment | Simulator | Programmer | Moniter | Prinker |

Chip | Output | Commurication | 12C, SPI, TWIRE | LCD | Optiors |

Chip | mE44pdef. dat . FlashROM B4 KE
xRaM | Mone SR 4096
Hiw' Stack !E*‘r | EEFROM 2048
Soft Stack |32 | ek
Framesize |54—| 2z Enahle

v o J (X conce

Ficure 31: CoNFIGURE comPILER WITH BASCOM AVR

% BASCOM-AVR IDE [1.11.9.3] - [C:\CPUMAVRAGMMAM644\Demo\D_AM644.BAS] =3
r_f,,. File  Edit Miew Program Tools Options  Window  Help e i
L = m : 1 =1 » = » - »
IHBLAME. OB 0B jﬁs‘lv@q,-ﬂn s 10 B 0
D_AMB44.BAS |E3 Compile program (F?jl =
I Sub +*  Label - |I
l-Iliiliriiiriiii#livliiliri Dil'&tti‘:a d.:__l i.':::lr.pil-it::l'-’:‘: 1.1!.11'1|.1ri1.1.!.1r1.1.1r!.1.1!.1r1|.1ri1.1.!.1r1.1.-" A_
Gregfile = "méddpdef. dat” B
sromatart = &HO ' Imdirizzo partenza codice in FLA!wm
Aoryetal = 7372800 ' Frequenza guarzg|
Sbaud = 15200 ' Baud rate serialg 0
Sbaudl = 15200 ' Baud rate serialg 1
' Altri parameeri gono fissi a: B 1
| 1
| Het
L Met
Shwatack = Ad ' Epazio per stack| hardware
Sawatack = 32 ' Bpazin per stack| software
Sframeaize = 64 ' Spazioc per frame|
SZmap ' Genera informazipni di debug
'sinitmicro ' Per misura tempp di esecuzione
IR S EEE SRR EREEREEEEEESES] nefi”izi::”i usate dal pl'GEll'JII'.H’.EI IR R R R A RS SRR EREEEEREEEEEESESE]
IR R RS R R R L R R R R R |:|ii.'!|"|i-‘:1'-‘.|zi:3rh'= :1'.'11'-'1' :Gst-'.l”ti LA R R R R R R RS R R EEREEEEEEEEEERE S
congt Falss = 0 ' Costanti booleane
Ccongt Trus = &HFF
Cconat Bel = 7 ' Codieci ABCII
conat Cret = 13
congt Framsla_w = &HAD ' Elave address FEAM FM3130 in scr
Congt Framsla_ r = &HAL |
const REtosla w = &HDO ' BElave address RTC FM1130 in seri
conat Htosla r = &HDL bt
£ | b3
881 | Inzert Compile progrann

Ficure 32 CompPiLING wiTH Bascom AVR
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D3A4) Compile the source file of demo program with the simple pressure of the Hex, lay
by selecting the commarkrogram | Compileand verify that no errors happens. An
.HEXfile must be obtained equal to those availablgrifio © disk and already used at
points C.
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 previous figure.

D3B) RECOMPILE WITH ICC AVR

D3B1) ThelCC AVR software package includes two separated development tools. Itis a C
compiler that has got several functionality as an editor, a three depending rapresenter,
a projects manager, aterminal emulator, a code generator for internal perupherals, an on-
line help, etc.
The following steps list the basic operations required by each td@€AVR , while
for detailed information about all the described programs, please read the complete
documentation included in the software package.

D3B2) Execute the ICC AVR once inside in its IDE, load the project file (with extension .PRJ),
by using the~ile|Openmenu;

& ImageCraft IDE for ICCAVR (PROFESSIONAL)

Open Project...

File Edit Search Wiew NZiSEES RCS  Tools  Terminal Help

]a Bﬂ ; Mew Cerca in: |_} Demo j &k Bl

ETECTCT — | e

Close All Files

Reopen b

Nome file:  |D_AME44.PR
options. .. Tipo file: | Project Files (*.pril j Annulla

[~ &pri i zola lethura

Ficure 33: ProJeCT LoaDING wWiITH ICC AVR

D3B3) In the project three hierarchy shown in the project window on the right, click the of the
source file (D_AMG644.C in the example)in order to view it in the editor window on the
left.

D3B4) ICC AVR compiler in order to create the right code for the microcontroller installed on

GMM AM644 has to be properly configurated. That configuration is done performing
the settings reported in the folling figure, in t@mpiler optionswvindow, opened
through the men®roject | Options. With the project loading the settings have to be
already corrected and once checked it is sufficient to close the OK but butt windows with
OK button.
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Compiler Options

Pathz ] Compiler  Target l Config Salv-:u]

 Device Configuration PRIMTF Wersion

|4 TMegaE44P ||| smallfint orly, no modifier)
‘bdemary Sizes [Bytes]

™ |ang [+ long, and modifiers)
" float [+float, [needs > BK])

ris [ AR Studio Simulatar 10
44 Additional Lib. |—

: [ Stings in FLASH anly
]7 Advanced

[ L Fieturn Stack Size 13':'
i : ot Mon-default Startup
[ Use BaMPEELPHM nuszed RO Fill Bytes

Boot Loader Options 1 ) I—
Pragram Type : Other Options:

+ Application | BootSize [ DoMOT use R20.F23

(" Boot Loader |2k wards ,]
Internal SRAM || MNotes CLICK HERE! |

Cancel | Set Az Default] Load Default I Help

Ficure 34: ConFiGURE ICC AVR COMPILER

B imageCraft IDE for ICCAVR (PROFESSIONAL ) CBX
File Edit Search Wiew Project RCS  Tools  Terminal Help

D_AMB44L | Proiect | Browser |
S FEEEEEEEEEdLiiiiie4dt Drocedure £ fUnzZiond FEEEEEEEEEELEEEEEEAEEELE A =-J¢€ O_AMB44
. : ] =1- Files
woid del £
elay(rit) &p D_AME44.C

/* BEffettua un ritardo software di rit millisecondi, calibrato su un C!
di cPU da 7.3728 MH=.
unsigned int rit;
{
unsigned int r;
do
1
for (=0

(23 Headers
“-23 Documents

; r<=E30 ; rt++i;
Fabed
}

while (rit=0);

C:\Programmiy iceviavribin imakew -f D AMA44.mak ~L
igceavr -c - -D_ ICC VERSICON="7.14C" -DATMEGA -D_EE EXTIC -DATHegat44P -1 i
icepavr —o D AMG44 —g -e:0x10000 -ucrtatmega.o -bfunc lit:0x7Vc.0x£000 -dram e -

Dewvice 115 full.

Done. Fri Jun 05 15:56:05 2009
¥
£ | > £ |

3 i CACFLIEW R GMMAME4 450 emotD_AMBA4.0 [ CRUAAMFAG MMAME44, DemanD_AMB44 pi COFFE

Ficure 35: CompPiLE ICC AVR
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D3B5) At this point all is ready to create the executable code of demo program and is sufficient
to press th®uild projectbutton or selects theroject | Rebuild All menwchecking if
there are no errors that appear as shown in the previous figure.

D4) Re-perform the saving of and the trying of the obtained .HEX file , repeating the points
from C5 to C13.

D5) If during the execution of the steps described above, a problem occuring, we suggest to
user to re-read and repeat the steps carefully and if the error remains, please contact the
grifo ©.

In case of correct executionof the all phases the user has been realized his first demo
program that meet tt@MM AM644 Mini Module demo.

At this point is possible to modify the source of the demo program in order to satisfy the
application to realize and re-compile it, re-program and re-try itin cycling mode, in order
to have a proper working version.

About to theAVR Bootloader grifo(r) settings we remind that these things can be done
only the first time, in facts the same programs keeps the last used settings;

it can be used the command line too, that moreover can be integrated in the development
tool, in orger to make fast the programming and trying program phases.

So we are arrived at target and we can close the develop, that is:

E) FINAL PREPARATION OF APPLICATION

E1l) Disconnect the development PC. At each power on of the board or at each r&xeityithe
AM644 will perform the last saved program in FLASH, that is the application program
developped by user.
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DEVELOPMENT TOOLS

A wide selection of software development tools can be obtained, allowing use of the module as a
system for its own development, both in assembler and in other high level languages; in this way
the user can easily develop all the requested application programs in a very short time.

Generally all software packages available for the mounted microprocessor, oiAuiRHamily,

can be used.

Software packages purchased frgriio ® are always provided with example programs that show
how to use each section of the board and a complete use documentation.

Remarkable are:

BASCOM AVR

It is a powerfull new integrated development environment for AVR microcontroller. The toolset
incorporates an editor, optimising BASIC compiler, assembler and HEX creator. The BASIC
compiler produces very tight AVR machine code by virtue of the fact it translates the BASIC source
into actually run timeassembly code wich is optimised to run as fast as possible. The target AVR
microcontroller therefore runs true assembly code rather than tokenised code wich is found in many
other BASIC compilers. Itis also provided with integrated simulator for source level debugging and
optional external libraries to drive or simulate several external devices (likebadge readers, PS/2
keyboards, graphic and alphanumeric displays, etc.).

ICC AVR PRO

Cross compiler for C source program. It is a powerfull software tool that includes editor, ANSI C
compiler, assembler, linker, library management program and project manager included in an easy
to use integrated development environment for Windows and other P.C. operating systems. Library
sources, floating point, integration with AVR studio, on line help and ANSI terminal emulator for
target communication are provided too. The compiler can be integratefiWiRtStudio bundle to

perform the debugger at source level for the user application in C and with external programs for ISP
programming.

This one is provided on CD with its technical handbook and using example.

DDS MICRO C AVR

Low cost ross compiler for C source program. It is a powerful software tool that includes editor, C
compiler (integer), assembler, optimizer, source linker and library in one easy to use integrated
development environment. There are also included the library sources and many utilities programs.
The default IDE can be replaced by a new one nadietb IDE , that is more powerfull, for
Windows operating system and provided of many utility functions.

AVR Studio

It is a development tool for AVR family of microcontroller that fully control execution of program

on AVR in circuit emulator or on the built in AVR instruction set simulator. AVR Studio supports
source level execution of assembly and C programs generated by external compilers and assemblers.
The tolls is based on a set of windows for source, watch, registers, memory, peripherals, message and
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processor that enable the user to have full control of the status of every elementin the execution target.
It also features an "application builder" to easy the generation of code to initialise all hardware
peripherals (USART, SPI, Port, ADC, ect.) starting from a graphic interface.

Thereis also the remarkable possibility to drive the JTAG interface called "JTAG ICE" manufactured
by Atmel that You can see in the APPENDIX D of this manual.

Itis provided included the using documentation, on CD or it can be free downloaded by the ATMEL
web site.

FLOWCODE

It is a comfortable system to create automation programs with the popular technics of flow charts.
Itincludes a graphic editor that allow to place and connects the chart diagram (input, output, control,
cycles, hw peripheral management, etc) as on a paper sheet and to define the properties, a power
compiler tha tconverts the diagram into executable code and utility for the downloading of that code
to the board. All is integrated in a IDE for Windows.

It is provided in a CD that includes examples and using documentation.

A‘U00000000000000000040

1 1'2 lzni IN 1T,ijL‘r’ ;—1|* N |' "gO P

-

b |
> =
I “*. *{:4

T Al : | -

Ficure 36: BotToM VIEW
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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 information 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, 1/0 Port s, A/D, UART, Interrupt, Watch Dog,
CAN controller, etc.) are not described; so if their programmation is necessary, please refer to
APPENDIX A of this manual.

In the following paragraphs tiiX/+D0 and0+7 indications denote the eight bits of the combination
involved in I/O operations.

CONFIGURATION INPUTS

The status of jumper J2.4 @MM AM644 can be obtained by software, through a simple read
operation of the relative bits on Port D:

J2.4 ->  PD7

When the jumper is in 1-2 position corresponds to logic @aat the 2-3 or not connected position
corresponds to logic lev&l During the development of application program the user must consider
that the configuration inputs preclude the use of the other functionalities available on pin 37 of the
Mini Module. When one of these functionalities ( I/O linesPD7, PCINT31, OC2A, LED LD2) are
required the jumper J2.4 must absolutely be in 2-3 position.

The using of the same line both for obtaining of jumper J2.4 that the visualization LED LD2, make
the jumper status is shown by the LED too.

J2.4 LD2 PD7 Other functionalities
1-2 -> active > 0 -> not available
2-3 -> disactive -> 1 -> available

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 D:

LD1 (green) -> PD.6
LD2 (red) ->  PD7

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

bit is 1.

All signals of Port D are kept at logic level 1 during the reset or the power on, so when one of these
phases happen, both LEDs are disabled.

The configuration jumper J2.4 uses the same line PD7 of the LED LD2 and, as describedin previous
paragraph, can keep it active.
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Ficure 37: CONNECTION EXAMPLES
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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 pins 2226133 can operate as analog inputs (ADCn)

or as digital I/0s (PA.n) according with setting of DIDRO register; 12 and 13 pin pins can operates
asdigital /0 (PCOand PC1) or as I2C Bus communication signals (SDA and SCL), when the peroper
TWI peripheral is active; etc.

MEMORY ACCESS

OnGMM AM644 Mini Module are available different memory types that can be easily managed
by user application program, as below described:

Memory Allocation Access Management
64K bytes of FLASH  progam memory R Instructions for area reading
(*1) W  for ISP only
256 bytes of registers data memory R/W Instructions for internal registers for normal
and extended addressed
4K bytes of SRAM data memory R/W Instructions for data area access with all the

possibility of addressing (direct, indirect, with
offset, increased, etc)
2K bytes of EEPROM  dedicated area R/W  Through dedicated Special Function Registers

8K bytes of FRAM external R/W  12C Bus communication

(*1) Partof 64K Bytes of FLASH can be reserved for the Bootloadr code, up to 8K Bytes maximum.
grifo ® provide a personal version that use the last 2K bytes only so it leave 62K bytes free.

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.

The FRAM memory is able to keep the written data in total absence of power supply too ( without
+Vdc POW and without back up battery). That memory is to prefer from EEPROM in any cases you
have to save and keep data in changing frequently, in fact FRAM has no limit in writing such as
EEPROM, and it is faster.
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RTC+FRAM

Mini Module GMM AM644 is provided with a complete Real Time Clock capable to manage hours,
minutes, seconds, day, month, year (leap year too) and weekday in complete autonomy.

This module can be backed up through the back up circuitery to warrant data validity in any working
condition and is completely managed by software.

RTC section can also generate periodic interrupts at software programmable time intervals, to switch
the CPU out of normal operations or to awaken it from low consumption modes. This line is called
/INTRTC and is connected to pin 11 of CN1.

Add to RTC, the FM3130 device, include 8K Bytes of FRAM too (ferromagnetic RAM memory)
with features decribed in previous paragraph.

Aboutthe serial RTC+FRAM module management, please see the documentation of the device. This
manual reports no software information because management of this component is complex and
requires a deep knowledge, anyway the user can use the demo programs supplied with the card. The
board control logic allows to realize a serial communication Wtbus standard protocol, through

two 1/0O microprocessor pins. The only necessary information is the electric connection:

PCO, PCINT16 , SDA (input/output) -> CLOCK line (SCL)
PD1, PCINT17, SCL (input/output)  -> DATA line (SDA)

Please remark that RTC+FRAM work permanently with the slave add@éssandDOH, so user
applications can not connect devices at these 12C Bus addresses.

For details we report an alectrical information for RTC+SRAKNIM AM644 ; the communication

I2C Bus lines (SDA and SCL) are connected to proper pull up resistors 62 th A3 power supply
voltage, while the interrupt signal (/INTRTC) has no pull up.In case od using of this signal, it has to
be connected to an external pull up. for example to Mini Module power supply voltage +Vdc POW.

(GMM AM644  Rel.5.00) & Page 49




[-—QM-C—O—.—-Q? [bu ,r] grifo © ITALIAN TECHNOLOGY

BIBLIOGRAPIHY

In this chapter there is a complete list of technical books, where the user can find all the necessary
documentations on the components mounte@Gkiv AM644 .

ATMEL manual: Data sheet ATmega644P/V

ATMEL manual: Data sheet AVR Instruction Set

MAXIM manual: True RS 232 Transceivers

NATIONAL manual: Low-Dropout Linear Regulator

PHILIPS manual: I12C-bus compatible ICs

RAMTRON manual: FM3130 Integrated RTC/Alarm and 64Kb F-RAM

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 technical documentation service, as
described in APPENDIX A.
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APPENDIX A: DATASHEETS

grifo ® provides a completely free technical documentation service to make available data sheets of

on board components, through its web site. In this chapter the user found the complete and ready to
use links and URLSs to these information, together with the first pages of the same documents. To use
our technical documentation service just connect to our site www.grifo.com and click its icon.

ATMEGAG644P
S

Features
* High-performance, Low-power AVR™ 8-bit Microcontroller
* Advanced RISC Architecture
= 131 Powerful Instructions = Most Single-clock Cycle Execulion
= 32 x 8 Ganeral Purpose Working Registers
= Fully Static Operation
= Up 1o 20 MIPS Throughput at 20 MHz
= On-chip 2-cycle Multiplier
* High Endurance Non-volatile Memory segments
- 16/32/64K Bytes of In-Syatem Seli-programmable Flash program rmemaory
= B12BMK/ZK Bytles EEPROM
= WK Bytes Internal SRAM
= Write/Erase Cycles: 10,000 Flash/ 100,000 EEPROM
= [ata retention: 20 years at 85 CN00 years at 25°C
- Optional Boot Code Section with Independent Lock Bits
In-System Programming by On-chip Bool Program
True Read-While-Write Operation
= Programming Lock for Software Security
* JTAG (IEEE std. 1149.1 Compliant) interface
- Boundary-scan Capabilities According to the JTAG Standard
= Extensive On-chip Debug Support
= Programming of Flash, EEPROM, Fuses, and Lock Bits through the JTAG Interface
= Peripheral Features
= Twa B-bit Timer/Counters with Separate Prescalers and Compare Modes

— One 16-bil Timer/Counter with Separate Prescaler, Compare Mode, and Capture Made

ATmEL

8-bit AVR
Microcontroller
with 16/32/64K
Bytes In-System
Programmable
Flash

= Real Time Counter with Separate Oscillator
- Six PWM Channels
= B-channel, 10-bit ADC
Ditferential mode with selectable gain at 1x, 10x or 200x
= Byte-oriented Two-wire Serial Interface
- Two Programmable Serial USART
= Master/Slave SPI Serial Interface
= Programmable Watchdog Timer with Separate On-chip Oscillator
- On-chip Analog Comparator
= Interrupt and Wake-up on Pin Change
= Special Microcontroller Features
= Power-on Reset and Programmable Brown-out Detection
= Internal Calibrated RC Oscillator
- External and Internal Interrupt Sources
= 5ix Sleop Modes: ldle, ADC Noise Reduction, Power-save, Power-down, Standby and
Extended Standby
= /O and Packages
= 32 Programmable /D Lines
= 40-pin PDIP, 44-lead TQFP, 44-pad VOFN/QFRMLF (ATmegal84P/324P/844P)
= 44-pad DRQFN (ATmegal64P)
* Dperating Vollages
= 1.8 - 5.5V for ATmegalG4P324P/644PV
- 2.7 - 5.5V for ATmega164P/324P/644P
* Spead Grades
- ATmegal64Pf324P/644PV: D - aMHz @ 1.8 - 5.5V, 0 - 10MHz @ 2.7 - 5.5V
= ATmegalG4PFIZ4PMG44P: 0 - 10MHz @ 2.7 - 5.5V, 0 - 20MHz @ 4.5 - 5.5V
* Power Consumption at 1 MHz, 1.8V, 25 C for ATmega184Pf324P/644P
= Aetive: 0.4 mA
= Power-down Mode: 0.1pA
= Powar-save Mode: 0.6pA (Including 32 kHz RTC)

ATmegal64P/V
ATmega324P/V
ATmega644P/V

Preliminary

BOY1K-AVA-00:08

AIMEL
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FM3130
Integrated RTC/Alarm and 64Kb F-RAM

RAMTRION

Features

High Integration Device Replaces Multiple Parts
*  Serial Nonvolatile Memory

e Real-time Clock (RTC) with Alarm

*  Clock Output (Programmable frequency)

64KDb Ferroelectric Nonvolatile RAM
* Internally Organized as 8Kx8

¢ Unlimited Read/Write Endurance

* 10 year Data Retention

e NoDelay™ Writes

Fast Two-wire Serial Interface

e Upto 1 MHz Maximum Bus Frequency

*  Supports Legacy Timing for 100 kHz & 400 kHz
¢ RTC & F-RAM Controlled via 2-wire Interface

Real-time Clock/Calendar

*  Backup Current under 1 uA

*  Seconds through Centuries in BCD format
*  Tracks Leap Years through 2099

*  Uses Standard 32.768 kHz Crystal (12.5pF)
*  Software Calibration

*  Supports Battery or Capacitor Backup

Easy to Use Configurations

*  Operates from 2.7 to 3.6V

*  8-pin “Green” SOIC (-G) and TDFN (-DG)
*  Low Operating Current

* Industrial Temperature -40°C to +85°C

Description

The FM3130 integrates a real-time clock (RTC) and
F-RAM nonvolatile memory. The device operates
from 2.7 to 3.6V.

The FM3130 provides nonvolatile F-RAM which
features fast write speed and unlimited endurance.
This allows the memory to serve as extra RAM for
the system microcontroller or conventional
nonvolatile storage. This memory is truly nonvolatile
rather than battery backed.

The real-time clock (RTC) provides time and date
information in BCD format. It can be permanently
powered from external backup voltage source, either
a battery or a capacitor. The timekeeper uses a
common external 32.768 kHz crystal and provides a
calibration mode that allows software adjustment of
timekeeping accuracy.

Pin Configuration

X1 ] 11 VvDD
x2 [I]]2 ACS
VBAK [[ | |3 SCL
VSS [I_| |4 SDA
X1 [ Top View 8 .{ VDD
X2 [x2 771 ACS
VBAK [..: 3 6 <] SCL
VSS [ 4 571 SDA
Pin Name Function
X1, X2 Crystal Connections
ACS Alarm/Calibration/SqWave
SDA Serial Data
SCL Serial Clock
VBAK Battery-Backup Supply
VDD Supply Voltage
VSS Ground
Ordering Information
FM3130-G “Green”/RoHS 8-pin SOIC
FM3130-DG “Green”/RoHS 8-pin TDFN

This product conforms to specifications per the terms of the Ramtron
standard warranty. The product has completed Ramtron’s internal
qualification testing and has reached production status.

Ramtron International Corporation

1850 Ramtron Drive, Colorado Springs, CO 80921
(800) 545-FRAM, (719) 481-7000
http://www.ramtron.com

Page A-2

(GMM AM644 Rel.5.00)




ITALIAN TECHNOLOGY grifo ® —— [-—anc-o—o-@ﬂ[bw]

APPENDIX B: GMM TST 3 ELECTRIC DIAGRAM
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APPENDIX C: BASE CONFIG., OPTIONS, ACCESSORIES

In corrispondence of the first purchase, or after a reparaticB M AM644 is supplied inits 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
J1.1 : N .
Configure the serial line 0 on CN1,for the electrical stangard
J1.2 2-3
RS 232
J1.3
114 9.3 Not connect the lithium battery to back up circuitry of Real
: ) Time Clock.
J2.1 : - .
Configure the serial line 1 on CN1, for the electrical standard
J2.2 2-3 RS 232
J2.3
124 9.3 Not connect the pin 37 of the Mini Module leaving the PDf/ of
: ) microcontroller, and LD2, user manageable
JS1 Not Reserved use
connected
Firmware |At the beginning allow to communicate with a PC that rur the
FLASH for AVR proper AVR Bootloader grifo(r) to manage ISP programming
Boot Loader | Bootloader |of memories FLASH and EEPROM.
grifo(r)
FLASH D Perform the blinking of LEDs and communicate with a corjsole
for user roeTa?m on RS 232 serial set to 19200 Baud, 8 bit x chr, None paifity, 1
prog Stop bit, None handshake
The last 8 byte of this memory are reserved for all calibrtion
EEPROM Calibration |data and they can't be changed. Both the program applifation
data program and the ISP management have to save these byjtes for
the a good yield of the Mini Module
None FRAM location is non-volatile is used for paticglar
FRAM None data [functiones and is all available for user
RTC None data The date, the time and the calibration of the Real Time ¢lock
are not set

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, on serial line 0.

(6GMM AM644  Rel. 5.00) Page C-1
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TheGMM AM644 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: ISP AND JTAG PROGRAMMING

In this appendix are reported the specifical instructions to proGisiid AM644 Mini Module

using an external ISP or JTAG interface.

These programming method alternatie to that one reported in the section C of HOW TO START

chapter of this manual.

By genarl way ISP means In System Programming, so indicates the possibility to program a device
when is already installed in a muonted board.

In commerce there are a lot of different ISP and JTAG programmers for AVR and all of these have
the common feature to connect the same microcontroller interfaces to a PC that perform the
programming. All these programmers are very similar, but in the follow paragraphs are reiported the
essential information to use them in according WikhM AM644 . If user needs more information

for the selected programmer, he can find it in thedocumentation provided with the same pruduct.

AVR BOOTLOADER GRIFO(R)

AVR Bootloader grifo(r) meets the ISP mode developpeddsio © in order to programm the
FLASH and the EEPROM dEMM AM644 , through a serial RS 232 connection between Mini
Module and PC. In this appendix is not described the work of this modality because is already shown
in the HOW TO START chapter: here are shown some important information for the using :

a) Thismodality is composed by a performed firmware on Mini Module and a software perfomed
on PC, that communicate though a serial line with their protocol.

b) TheAVR Bootloader grifo(r) firmare uses 2K Bytes of programm area, that reserve a block
at the end of theFLASH memory of 1K Word, that is not available for user program. Then in
this modality only 62K Bytes of available 64K are programmable.

c) Theusedresources are the serial line 0 (TX0 RS232 and RX0 RS232) that can be available for
the user wheAVR Bootloader grifo(r) is not in execution.

d) AVR Bootloader grifo(r) are performed only after a power on or a reset of Mini Module, if
on the connected PC is executed software (in synchronization). In other words in normal use
conditions this modality don't start and is executed the user program application.

e) The configuration fuses, that enable the same Bootloader, and the protection bits are non
managed byAVR Bootloader grifo(r) and have to be programmed through the other ISP
modalities.

f)  AVR Bootloader grifo(r) can be performed by command line, in order to allow its integration
in the IDE of development tools. The sintax tu use, with the options, is as follows:

AVRBootloaderGrifo.exe /comx /f<file per FLASH> /e<file per EEPROM>

where:

/comx PC serial port used for communication (CQI3DM16).

[t<file for FLASH>  Option that says the name complete with the path, of HEX file to write
in the FLASH memory of microcontroller (code of application
program).

/e<file for EEPROM> Option that says the name complete with the path, of the HEX file to
write in the EEPROM memory of microcontroller (data, parametrers
of applicatio program).
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For example the line:

AVRBootloaderGrifo.exe /com2 /fC:\Project\EngineControl\Main.hex
opern a connction on the serial p@®M2and program theMain.hex file found in the
C:\Project\EngineControlfolder.
Thanks to the launch from command line,AVRBootloadergrifo(r) can be easily integratedand
launched through an IDE, where the user can develop his application program. In this modeall
the developping phases are managed by a PC program that meet the same IDE, making easy
and taking low time.
For example the integration in the IDEBASCOM AVR, there are with you open the window
associated t@ptions | Programmeand to set it as shown in the following figure:

BASCOM-AVYR Options

Compiler | Communication | Erviranment | Simulator | Programmer | boitor | Printer

Frogammer | Extemal programmer vl

Flay zound .

[ 1Erase waming [ ]AwoFlash [ ]Autcverity  []Upload Code and Data

] Program after compile [] Set focus to terminal emulatar after programming
Other

Frogram | "C:AProgrammitAWE Bootloader Grifa[rhAWREB ootloaderGrifo. exe

Parameter | jzaml /Hfile | [#Use HEX file

Ficure D1: INTEGRATION AVR BooTLoADER GRIFO(R) IN BASCOM AVR

L'indicazione{file} edUse HEX filedella finestra istruiscono BASCOM AVR ad usare
automaticamente il file HEX con nome corrispondente al sorgente che l'utente sta sviluppando.
Una volta confermate le impostazioni con il ta@ta compilato il programma utente in modo

da generare il file HEX con il codice eseguibile (si veda capitolo COME INIZIARE), per
programmare tale codice nel Mini Modulo é sufficiente selezionare I'opRroigeam | Send

to chipo premere il tasto rapide4. Subito dopo AVR Bootloader grifo(r) parte ed esegue

il suo lavoro, rappresentando una finestra ridotta che riassume le operazioni eseguite, come
illustrato nella seguente figura.
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i o Y —
AVR Bootloader erifolr} - ¥ 1.2 - |
ot T Lt a

Serial line correctly opened. 51 @
Please gunchronize systens: pouer on ov reset target! -

Fontacted target Bootloader Mer. 1,1 M"‘

Fila CaACPUNAMENGHHARGS Y Denoi0_AHG4.HER correct 1y opened. #

Sending FLASH file: lines renaining 0 #

ITALIAN TECHNOLOGY

AVR Bootloader grifo(r) -V 1.2 [X]

FL&5H File successfully downloaded.

Ficure D2: ExecutioN AVR BOOTLOADER GRIFO(R) TO COMMAND LINE

AVRISP MK I

The AVRISP mk Il coincides with a converter between the ISP interface avalaible on the AVR
microcontrollers and the USB interface on the PC, developAT@BNEL , which is able to program

the FLASH, the EEPROM, the configuration fuses and the protection KBtgbf AM644 . In this
paragraph is described the use of this interface and its features:

a) Install theAVR Studio management software on the PC. This software can be found on the
cd supplied with th&VRISP mk Il or it can be downloaded from tAd MEL site. In order
to procede with the installation please follow the instructions shown on the monitor.

b) Connect thé&VRISP mk Il to a pc USB line, through the proper supplied cable.

J1, J4, J5, 36, J7, 38, J9 in 2-3

J2, J3,J10, J11, J12, J13in 1- ---- -

1 Flat 6, , Flat 6,

1 vie Fi 1 vie
IRES 5 | g ! g
: L~ U /RST 5
MOSI 4 ! Log =
3 : . Hwmosi g
MISO 1! L1 >
2 , , el MISO O
= 3 : : 3 : 2
SCK =
5 ' + ] SCK X
© 5 I I ) I e
2 +Vdc POW i : e o
- GND 6 | P %)
«— — | GND >
<

CN7
CMM TST 3 6 pin M low profile

Ficure D3: AVR ISP vk |l cONNECTION
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C)

d)

f)

9)

h)

Connectth&VRISP mk I to the ISP interface of tli@MM AM644 , making sure to connect
the 6 signals of the same one, as you can see in the previous figure. If the user h&s\vjdt the
TST 3the connectionis reduced to a sixways flat cable éfW#RISP mk I , directly inserted
to the CN7 connector of the card, as you can see in the figure D3.

Ficure D4: AVRISP vk Il connecTED To GMM TST3

As you can see in the figure D3, the ISP interface uses 4 signals of the Mini Mode and its
electricity supply. For this reason, while Re¢RISP mk Il is used, the signals connected to
the 8, 14, 15, 18 pins of the socket, can’t be used by the user.

Turn on the Mini Mode and verify that both LEDS of héRISP mk Il are on
and green.

Launch theAVR Studio installed at point A and wait until it shows the maining screen. Itis
important to remember that tA&R Studio is a complete development environment and also

a debug for all the AVR microcontrollers and it supports many interfaces and features so it is
important for the user to examine its documentation in order to acquire enough knowledge,
while in the following points are summarized only the operations to complete the ISP
programmation witlAVRISP mk Il .

Allowing the connection with the AVRISP mk Il by cicking the icon with the AVR chip and
the writing Con; in the Select AVR Programmer choose the programmer, the USB connection
and push the button Connect.

At this point a managemeAVRISP mk Il windows shows up, this window is composed by
many under windows. Naturally these windows can be configured by the user according to his
needs. In the following points we can find the settings to progra@iid AM644 demo

with, used in the chapter HOW TO START.

In themainwindow below, select th&T mega644icrocontroller anSP frequency:125.0
KHz and push the bottonead signaturen order to verify that the programmer is
working properly, as it is shown in the figure D5.
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AVYRISP mkll in ISP mode with ATmega644P

Main lF‘ngrami Fuses ] Ll:u:kBitsl .ﬁ.dvanced] Hea! Settings] H'W'Infui Auto ]

~ Device and Signature Bytes

Eraze Device

0:1E 0x96 O=0 Fiead Signature

Signature matches selected device

Programming Mode and T arget Settings

ISP mode -l Settings..
ISP Frequency:  125.0kHz

il

Setting mode and device parameters.. OF!

E ntering programming mode.. 0K

Reading fuzes addrezs Oto 2. 0ED, 0<DC, O«FF .. OFKI
Leaving programming mode.. Ok

Ficure D5: AVR Srtubio seTTiNGgs FOR AVRISP vk 1 (1 oF 4)

)] In theProgramwindow please execute the settings reported in the figure D6 and select the
HEX file to program in the FLASH.
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AVYRISP mkll in ISP mode with ATmega644P

Main  Program l Fusez ] Ll:u:kBitsl .ﬁ.dvanced] Hea! Settings] Hea! Inf|:|1 Auto ]

Device
Eraze Device ‘
¥ Erase device before flash programming v erify device after programming
Flazh-
% |rnput HEX File |E:'xEF'LI'\.&UFHGMMﬁMEd#hDemnhD_ﬂMEM.HE>< t
Praogram ‘ Werify Read |
EEPROM
 Input HEX File |
Program ‘ Werify Read |
ELF Froduction File Faorrnat
Input ELF File |
Fuzes and lockbitz zettings
Program | Cave must be specified befare
zaving to ELF

Setting mode and device parameters.. OF!

E ntering programming maode.. 0K

Reading signature .. 0x1E, Ox96, Ox04 . OFI
Leaving programming mode.. Ok

Ficure D6: AVR Srtubio seTTINGs FOR AVRISP Mk 1l (2 oF 4)

k) Inthe windowFusesset the configuration fuses according to the needs of the user application.
Itis important to remember that those fuses influence the functioning of the Mini Module and
they must be set very carefully or the whole system could work not properly. The figure D7
shows the configuration thaitifo ® suggests for the demo of the GMM AM644, while the other
supplied one, enables the Bootloader with the fuse BOOTRST.
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AVRISP mkll in ISP mode with ATmega644P

Main ] Frogram Fuses l LockBitz ] Advanced ] H Settings ] H [nfo 1 Buto ]

; Fuze Walue |
BODLEVEL Browr-out detection dizabled; [EODLEVEL=111] - |
OCDEM D
JTAGEM |:|
SPIEM E
WOTOM |:|
EESAVE |:|
BOOTSZ Boot Flazh zize=1024 words Boot addresz=$7C00 -
BOOTRST |:|
CkDIva |:|
CkouT l___|
SUT_CKSEL Eut. Croztal Ozc. 3.0-8.0 MHz; Start-up time: 168 CE + 4.1 mz -
EXTENDED 0xFF
HIGH 0«0C
Lo 0«ED

[ Auto read
v Smart warnings
v erify after programming Frogram Werify ‘ Fead |

Setting mode and device parameters.. OFl

E ntering programming mode.. Ok I

Reading fuzes addrezs Oto 2. O«ED, 0<DC, OxFF .. OFI

Leaving programming mode.. Ok

Ficure D7: AVR Srtubio seTTiNGgs FOR AVRISP vk 1l (3 oF 4)

) In the window Lockbits please set the protection bits according to the needs of the user
application. The figure D8 reports a configuration without any protection, while that one
supplied bygrifo ©® protects the area of the FLASH which is reserved for the Bootloader.
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AVRISP mkll in ISP mode with ATmega644P

_Main ] F'rl:ugram1 Fus?s i LDCkBitS_]_:ﬁ.dvanced] Ha! Settings] H"-.n\-"lnfl:n1 Buto ]

Fuze Walue

LB Mo memary lock features enabled - |
BLEO Mo lock on SPM and LPM in Application Section -
BLE1 Mo lock on SPM and LPM in Boot Section -

LOCKEBIT 0=FF

[ Auto read . : ; :
Lockbits not read T o clear lockbits, uze Eraze Device on Main tab

v Smart warnings
v “erify after pragrarmming Program Werily ‘ Fizs |

Setting mode and device parameters.. OFl
E ntering programming mode.. Ok I
Reading fuzes addrezs Oto 2. O«ED. 0<DC, OxFF .. OFI

Leaving programming mode.. Ok

Ficure D8: AVR Srtubio seTTiNGs FOR AVRISP vk 1l (4 oF 4)

m) Inthe window Auto please select the operation to do for the ISP programmatigiviRithP
mk Il , in other words delete the device, program and verify the protection bits.
At this point it is very important to remember that by proceding with the ISP programmation,
all the previous content of the FLASH will be lost for good and eveAt Bootloader
grifo(r) , supplied wit the Mini Module.
Start the programmation by keeping the Start button and check that in the lower part of the
window all the operations keep going regularly, in other words that they are supported by the
OK prompt, as it is shown in the figure D9. During the programmation the status LED of the
AVRISP mk Il turns into red and at the end, if any error occurred, it turns into green again.
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AVRISP mkll in ISP mode with ATmega644P

b ain ] F'r-:ugram1 Fuzes ] Ll:u:kBitsl .ﬁ.dvanced] Hiw' Settings | Hw Info Auto l

¥ Frogram FLASH
[ “erify FLASH

[T Bead FLASH

I Frogram EEPROM
[ Yerify EEPROM

[T Read EEFROM

[T “white osc. cal. byte
¥ Frogram fuses

[~ Enable fuze warnings

¥ Erase Device Ctark
¥ Check signature

I “erify fuzes

[T Read fuzes

I+ Frogram lock. bits [~ Logtofile
I “erify lock bits & e
[T Read lock bits i

Fuze bitz venfization.. 0K
Writing lockbits . O=EF . 0K
Reading lockbitz . O<EF .. OF!
Lock btz wenfication.. OF
Leaving programming mode.. OFl

183

Ficure D9: ISP procrammiNeWITH AVRISP vk I
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MP-AVR51/USB

TheMP-AVR51/USB coincides with a programmer which is dedicated to the microcontrollers of
the 151 and AVR families and to some memory devices.lIt is producedfby’. The programmer

can be connected to the pc through an USB line, it is supplied with an ISP interface and it is able to
program the FLASH and the EEPROM, the configuration fuses and the protection bitSkbifivhe
AMG644. In this paragraph is described how to use this programmer and its features:

a) Install thePG4UW management software on the pc. This software can be supplied together
with the MP-AVR51/USB or it can be downloaded for free from tiré&o © sites. For the
installation please follow the instructions introduced on the screen and in the enclosed
documentation.

b)  Turn theMP-AVR51/USB through the proper power pack.

c) Connect thtMP-AVR51/USB to an USB line of the pc, through the proper cable.

Ficure D10: MP-AVR51/USBPROGRAMMER

d) ConnectthtMP-AVR51/USBto the ISP interface of tteMM AM 644 ,paying attention to
connect the 6 signals of the same one, as you can see in the figure D11.If the uSdkias a
TST 3the connection will happen on the CN7 connector, by interposing a proper wire adaptor
which is able to adapt the two connectors provided with a different pin out. It also will have
to configure the jumpers of ti@&@VIM TST 3 properly, as you can see in the following figure.

e) Asitis shown in the figure D11 the ISP interface uses 4 signals of the Mini Mode and its
electricity supply. For this reason, during the use oMReAVR51/USB the signals
connected to the pin 8, 14, 15, 18 of the socket can’t be used by the user.

f)  Launch thePG4UW which is already installed and wait until this shows its main screen. Itis
important to remember that tR&4UW is a complete management program for all the
programmers by Grifo® which supports many devices, different options and windows. It is
important then that the user examines its documentation in order to acquire enough knowledge
about it. Naturally the program can be used according to the user’s needs.In the followings
points there are summarized only the operations and the settings used to complete the ISP
programmation of the demo of tkeMM AM644 , used in the chapter HOW TO START.
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IFlat 10
: vie F:
1 1
J1, J4, J5, J6, J7, J8, J9 in 2-3 13
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— +Vdc POW 2 1 P! 4
= - —sVee >
1
6 7 !
Ghb — —{GND
1 1
19
CN7 ' !
GMM TST 3 _ _ T
1 1
6 pin M low profile | =

Ficure D11: MP-AVR51/USB conNNECTION

g) Choose th€omponent/Select componeménu and select the device that needs to be
programmed, alias thdtmega644Rn ISP mode, as it is shown in the figure D12.

Select device g]

All i_OnlI_y selected type | Only selected manufacturer|

hanufacturer MName Elnec Adapter

Atmel ATmegabd4 MNate: in ZIF socket of programmer =l
Atmel ATmegakdd (ISF) Mote: wia ISF connector |
| Atrmel ATmegakd4P Mote: in ZIF socket of programmer B

It Atmel ATmegabddl (15F) Mote: wia ISF connector

Atmel ATmegabd4Py Mate: in ZIF socket of programmer

| Atmel ATmegabd4PY (ISF) Mote: wia ISF connector

| Atrel ATmegabddy' Mate: in ZIF socket of programmer

Atmel ATmegabddy (ISF) Mote: wia ISF connector

| Atmel ATmegabd4PA Mate: in ZIF socket of programmer ;
| Atmel ATmenabd4PA (ISF) Mote: wia ISF connector )
Search ATmegakdd | 10 found

o) (o ]| AIMEL |,|

Ficure D12: PG4UWDEVICE SELECTION
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h)

)

Load the HEX file to program in the FLASH through the proper dialogue window, opened with
the menuFile/Load...

Open the fuses and protection bits configuration window by pushing the couple of buttons
Alt+s or by using the link or the icon that can be found in the main window &fGdéJW.
Execute the settings requested by the user’s application, remembering that they might
influence the right functioning of the Mini Mode so they must be set by paying attention
otherwise the whole system won't work properly. The figure D13 reports a setting which is
valid for the card demo, without any protection. It is important to remember that the
configuration supplied bygrifo © is different because the Bootloader in FLASH and its
protection are active.

View/Edit Lock, Fuses and Calibration

Lock bit pratection modes
. Mode 1 - Ho memormny lock. features enabled V
Application proteckion
_.M ode 1 - 5P and LPM are allowed in the Application section v
Book loader pratection
. Mode 1. i SF'r;fi and LF'H are éilnwed in the.B ook iu:uader seﬁtiun v|
Fuse bits
[ 1I0CDEM=0) On-chip debug enabled
[]UTAGEM=0]JTAG interface enabled
[ 1 p'DTOM=0) % atch-dog timer always on
[ ] [EES&VE=0] Preserve EEPROM memary through the chip eraze
[ [CEDIE=0) Divide clock by 8
[ 1iCkOUT=0) Clock output
Bronwn-out
(BODLEYEL=111] Set brown-out detect to disabled v/
. Book reset veckor :
[ 1/[EOOTRST=0] Boot reset vector enabled

. [BOOTSE=10) Boot reset vector at YCO0R [boot zize 1024 words]
Clock option and start-up kime
[ICKSEL=1101, SUT=10] Ext. crvstal osc. 3.0 MHz - 8 MHz, start-up time: TBK CE + 41 ms v [

CQscillakar calibration byke

[ ] Copy factoy preprogrammed calibration value bo device memory

Calibration walue write to address; EIEIEIEIEIEIEIEI

| Ok N | Annula | (7]

Ficure D13: FUSESAND LOCK BITS SETTINGS WITH PG4UW

Open the operative options window wiiit+O or using the the icon in main window of
PG4UW. In that window perform the the settings for user application, and remember that those
ones are important for ISP connection and Mini Module working. Figure D14 shows a setting
for demo execution where it erase the device, program and verify the FLASH, programm and
verify the fuses, programm and verify the Lock bits..
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k)

Device operation options @
Insertion test
Dewice ID check error terminates the operation: . Enable +
Command execution .
Erase before programming: . Enable +
Blank check before programming: _-_Enable v
Wearify aﬂerreading::Enable =
Werify: | Once i
Yerify options: | Mot supportec ¥
Target systemn parameters -
Oscillatorfrequency(Hz)::?32?800
Supply voltage (my): ;-_EEIDEI
[ ] Disahle supphyvoltage test
Delay after reset active: | 50 ms 12
Inactive level of all IZP sighals: | Pull-cowr v [

[ Jkeep ISF signals at defined level after operation
Programming parameters

[+] Flash

[ JEEFROM

[v]Device confiquration (Lock & Fuses)
Erase parameters

[ ] Owerrice EESAVE setting

[ (0]:8 ﬂ [ Cancel ] 7|

Ficure D14: OPERATION OPTIONS SETTINGS WITH PG4UW

Provide the programming command through mBeuwice | Progranor F9 hot key or the
proper icon. After that it compare another window that reports the performed settings at points
I and j wher the user can check the the same éwdisis poin is important to remenber that

do on with the ISP programming, the whole previous content of FLASH will be lost and the
AVR Bootloader grifo(r) too.

Stop the programming through th® buttonor confirm it withYeslIn this last case there ais
a window that ask to perform the ISP connection and to turn on the the system.

The ISP connection is already performed at point d, it is sufficient to provide power supply
to Mini Module and pres®K. At this point the performed operation start their progress. The
user has to wait that the all operation are completed and has to checks if there was errors. During
the programming the red LEBUSY (both onMP-AVR51/USB and in the progrmming
window) are active and at the end, the disabled themselves and activate tho&Ofpeen

When the programming is complete a window with instruction window says to turn off the
system, remove the ISP connection and ask for repeat the operation or not. The user can
perform that operations and préésbutton.
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neal

Device programming - O.K. ‘{) Perform the following steps.
- In the order:
Progress Programmer 1. Tumn off the target system
m 2. Remove the ISP cable from target system
Device pointer : 200080168300 If you want to program another target system,
Buffer pointer : 8008000080 Goan please, perform the following steps:
File pointer : BOBOBOAOOA 3. Connect the ISP cable to new system
[unuuunuuuuaunnuuuu-nanuuuq 4. Connect the power Sl..lpp|y to new system
e Lﬂl Press "YESI" button or "S" to repeat the last operation
Atmel ATmegaG44P (ISP) or press <ESC= to exit
Serialization: MNone [ Yes l [ Mo l [%

Ficure D15: ISPpProGrRaMMING WITH MP-AVR51/USB

JTAGICE MK II

The GMMAM®644 Mini Module offers the JTAG interface that can be found on the already
assembled microcontroller. The capabilities of this interface are many, especially in the development
phase and adjustment of the applicative program, in fact:

-it allows to check directly the functioning on the application while this last one is working;

-it allows to examine the microcontroller status and its peripheral devices;

-it allows to insert breakpoint in the program and/or stop anytime the execution from the pc;
-when the execution is still it can examine the status of the internal registers, the memories, etc...
-it offers a full control on the execution of the code that it can be an instruction at time, with or without
any entries in the procedures, to the cursor, etc.;

-it can program the code in the FLASH of the microcontroller;

-it is easy to use thanks to its interface in color,avalaible on the PC, that makes it easy, fast and
intuitive;

-when the code is generate by a high level compiler, able to generate the symbolic files, the program
can be debugged to the source level: every previous possibility is directily applied on the program
which is written in C or BASIC.

Ficure D16: JTAGICE wmk I
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In other words the JTAG interface offers the same performances of a hardware InCircuit Emulator
(ICE) with unquestionable use simplifications and with the same reduction of time of development
of the final applicative.

The JTAGICE mk Il , developed by ATMEL , coincides with a converter between the JTAG
interface avalaible on the AVR microcontrollers and the USB interface, present on the PC and it can
execute all the operations above mentioned oGMB AM644 . In this paragraph is described the

use of this interface and its features:

a) Install theAVR Studio management software on the pc. This software is found on the CD
supplied together to tFAGICE mk Il or it can be downloaded from tA@MEL site. To
install please follow the instructions on the screen.

b) Connect thdTAGICE mk Il to an USB line of the PC through the proper cable.

C) The JTAG interface on the AVR microcontrollers can be activated through a couple
configuration fuses . In the GMM AM644 basic configuration, that interface is disabled in
order to leave the corresponding Mini Module line for user applicaté@isre to go on, that
fuses have to be set through the ISP programming. Fortudd®{ICE mk Il _supports
this one too, through a proper adapter cable provided in its box. The user can follow the
indication reported in the previous paragraph ATMEL AVRISP mk Il simply selecting
JTAGICE mk Il at point g of that paragraph.

+Vdc POW Vsuppl
2 pply p
I VTref
4
IRES nSRST
8 6 _
< PC2, PCINT18, TCK TCK =
1
i L
= PC3, PCINT19, TMS T™MS c %
<
§ PC4, PCINT20, TDO TDO =
O 13
3 PC5, PCINT21, TDI TDI 2
9 —
(@) [0)
nTRST £
-« g <
GND
2
GND GND
® {10

Ficure D17: JTAGICE vk |l coNNECTION
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d)

f)

9)

h)

)

k)

Remove the ISP connection and connecti®GICE mk Il to JTAG of GMM AM644 ,
connecting the 7 segnals, as shew in previous figure.

The connectionis on CN1 connector, by put a proper signal adapter, that make acommunication
between the two connectors.

As reported in figure D17, the JTAG interface uses 5 signals and the power supply. So during
the uso oI TAGICE mk Il the signals connected to pin8 (/RES), 19 (TDI), 21 (TDO), 24
(TCK), 25 (TMS) of the socket, can't be used by user. We remind that for using this signals in
applications, the user has to removelfh®@GICE mkl , and has to disable the microcontroller
interface of microcontroller enabled at point c.

Turn on theJTAGICE mk Il and wait for some seconds, switch on the Mini Mode and
verify that both LEDS of th8TAGICE mk Il are on red those right and green at left.

Launch theAVR Studio installed at point a and wait until it shows the maining screen. It is
important to remember that tA&R Studio is a complete development environment and also

a debug for all the AVR microcontrollers and it supports many interfaces and features so it is
important for the user to examine its documentation in order to acquire enough knowledge,
while in the following points are summarized only the operations to complete the ISP
programmation witdTAGICE mk Il . These operation are very similar at those saw for the
AVRISP mk Il , and the figure of the program too.

Allowing the connection with th&TAGICE mk Il by clicking the icon with the AVR chip
and the writingCor in theSelect AVR Programmehoose the programmer, the USB
connection and push the buttGonnectIn this phase the red right LED is disabled, and the
internal green LED is enabled, near the connectors.

At this point a managemedTAGICE mk Il windows shows up, this window is composed

by many under windows. Naturally these windows can be configured by the user according to
his needs. In the following points we can find the settings to progra@MiMAM644 demo

with, used in the chapter HOW TO START.

In the Main window below, select th&T mega644mnicrocontroller andTAG mode
connection and push the botteead signaturan order to verify that the programmer is
working properly, as it is shown in the figure D18.

In theProgramwindow please execute the settings reported in the figure D6 and select the
HEX file to program in the FLASH.

In the windowFFusesset the configuration fuses according to the needs of the user application.
Itis important to remember that those fuses influence the functioning of the Mini Module and
they must be set very carefully or the whole system could work not properly. The figure D7
shows the configuration thgtifo © suggests for th&TAGICE mk Il , while the other

supplied one, enables te DENandJTAGENtems. That provided fromyifo ®don't enable

this intefacebut the Bootloader with BOOTRST fuse.
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JTAGICE mkll in JTAG mode with ATmega644P =13

Main lF‘ngram] Fuses ] L-:u:kBits] .ﬁ.dvanced] Haf Settings] Heaf Inh:n] At ]

Device and Signature Butes
|.-’-'-.T megabd4F ﬂ Eraze Device

|EI:-:'I E 096 Ox0& [JTAG 1D iz 0x0960403F) Read Signature

Signature matches selected device

Pragramming Maode and Target Settings
JTAG mode | Settings..

o

Daizy Chain; Dizabled

Changesz to daizy chain settings
are only walid fram the nest time
the pragramming dialog is opened

Setting device parameters.. 0K

E ntering programming mode.. 0K

Reading signature .. 0x1E . Ox96, 0x04 . 0K
Leaving programming mode.. OFl

Ficure D18: AVR Srupio seTTINGs FOR JTAGICE wmk I

m) In the window Lockbits please set the protection bits according to the needs of the user
application. The figure D8 reports a configuration without any protection, while that one
supplied bygrifo ©® protects the area of the FLASH which is reserved for the

n) In the window Auto please select the operation to do for the ISP programmation with
JTAGICE mk Il , in other words delete the device, program and verify the protection bits.
At this point it is very important to remember that by proceding with the ISP programmation,
all the previous content of the FLASH will be lost for good and eveAt Bootloader
grifo(r) , supplied wit the Mini Module.
Start the programmation by keeping the Start button and check that in the lower part of the
window all the operations keep going regularly, in other words that they are supported by the
OK prompt, as it is shown in the figure D9. During the programmation the status LED of the
JTAGICE mk Il turns into green and at the end, if any error occurred, it turn off.
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The FLASH programming with JTAGICE mk Il can be realized opening a debug project through
AVR Studio and uploading the code to try. If the uploaded file is .HEX, the debug is realized through
assembly instructions, when if this file is .COF the debug is symbolic and through a source. This
modality is described in the documentation of both the products and is reported in this APPENDIX;
if the user needs further information can contact directlyttie © .

Ficure D19: Desuc winbow witH AVR Stupio ano JTAGICE wmk I

PONYPROG

ThePonyProgcoincides with a programmer which is dedicated to the microcontrollers of the PIC
and AVR families and to some memory devices.lt is produced\byCOS. The programmer can

be connected to the pc through a RS 232 line, it is supplied with an ISP interface and it is able to
program the FLASH and the EEPROM, the configuration fuses and the protection bitSkfivhe
AM644. In theGMM TST 3 support board there are a proper connector and a proper interfacing
circuitry that allows to program devices through a comfortable PC program.

(

[
L
[ |PonyProg|}

Ficure D20: PonYPRroOG LOGO

Inthis appendix has been not described the using of this programmer and we suggest to users to proper
using documentation or tyrifo © technical support.
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APPENDIX E: ALPHABETICAL INDEX

Symbols

+Vdc POW 18

HEX 41, D-2, D-6, D-12, D-18
.COF D-18

IRES 26

uC/51 39, 41

A

A/D converter 9, 12, 18
Access 48

Accessories 34, C-2

Analog 9

analog comparator9, 12, 18
Analog inputs 17
Assistance 1
Asynchronous 22

Attribute 36

AVR Studio 44, D-4, D-16

B

Back up 10, 24, C-1
BASCOM AVR 39, D-2
Battery 10, 24, C-1
Baud rate 6
Bootloader 9, 36

C

Communication 35

Compiler 40

Compiling 41

Configuration 10, 40, 46, C-1
Connection 34, D-3, D-11, D-15
Connector 15

Crystal 5

D

Demo 35, 36, 39
Developed 36
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E
EEPROM 48, C-1, D-1, D-3, D-10, D-18

F

Features 12

FLASH 37, C-1, D-1, D-3, D-10, D-18
Flowcode 45

FRAM 10, 48,A-2,C-1

Frequency 5

[2CBUS 8, 24

ICCAVR 39

Impedance 13

Inputs 28, 46

Interrupt 8, 26

ISP 36, D-1, D-3, D-10, D-15

J

JTAG 36, D-1, D-14, D15
Jumper 20

L

LEDs 14, 46

M

Memory 9, 48, D-14

O

Omega rails 28
Optocoupled 28

P

Pin out 15

Power supply 14, 26
Protocol 6, C-1
PWM 8
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Q

Quartz 5

R

Real Time Clock 10, 24
Register 48, D-14
Reset 26

Resolution 12
Retrigger 10

RS 232 6, 18, 34, D-18
RTC 5, 10, 49,A-2,C-1

S

Safety 1

Security 10

Serial 6, 22, C-1, D-2
Size 13

Socket 16

SPI 8

SRAM 48

Start 34

Stop bits 6

T

Timer Counter 8
TTL 6, 18
TWI 8, 24

Vv

\erson 3

w

Warranty 1
Watch Dog 10, 26
Weight 13
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