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About Evidence S.r.l.
Evidence is a spin-o� company of the ReTiS Lab of the Scuola Superiore S. Anna,
Pisa, Italy. We are experts in the domain of embedded and real-time systems with
a deep knowledge of the design and speci�cation of embedded SW. We provide em-
bedded �rmware based on theErika EnterpriseRTOS for small single and multicore
microcontrollers, custom Embedded Linux distributions for dedicated hardware, and a
con�guration and schedulability analysis tool namedRT-Druid.

Evidence Contact Info
Address:
Evidence Srl,
c/o Incubatore Pont-Tech
Viale Rinaldo Piaggio, 32
56025 Pontedera (PI), Italy
Tel: +39 0587 274 823
Fax: +39 0587 291 904

For more information on Evidence Products, please send an e-mail to the following
address: info@evidence.eu.com. Other informations aboutthe Evidence product line
can be found at the Evidence web site at:http://www.evidence.eu.com .

About Embedded Solutions S.r.l.
Embedded Solutions is an Italian company specialized in hardware and software design.
Embedded Solutions develops electronic devices based on microprocessor and microcon-
troller architectures, and it o�ers the possibility of having not only the hardware and
software design of a product, but also the prototyping of multilayer boards with SMT
and PTH technologies. The application �elds covered by Embedded solutions starts
from small applications with 8 bit microcontrollers, up to complex applications involv-
ing 32 bit general purpose microprocessors.

Embedded Solutions Contact Info
Address:
Embedded Solutions Srl
Via Piave, 14
20020 COGLIATE (MI), Italy
Tel: +39 02 96460455
Fax: +39 02 96468648

For more information on Embedded Solutions Products, please send an e-mail to the
following address: info@es-online.it. Other informations about the Embedded Solutions
product line can be found at the Embedded Solutions web site at: http://www.es-online.it .
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1 Introduction

FLEX is an embedded board which can be used by all the developers who want to fully
exploit the potential of the latest Microchip micro-controllers: thedsPIC (R) DSCfamily.

FLEX is born as a development board where to easily develop and test real-time
applications for the Microchip dsPIC (R) DSCmicro-controller. The main features of
FLEX are:

� robust electronic design (e.g.,FLEX Full includes a switching power supply);

� modular architecture (done by using daughter boards);

� availability of a growing number of application notes;

� the full support of the Erika Enterprisereal-time kernel from Evidence Srl;

� availability of a code generator which is able to generate C code from a Scilab/S-
cicos design.

The compact and essential design allows the employment ofFLEXnot only for devel-
opment purposes, but they make theFLEX platform a suitable solution for the direct
deployment into the working environment such as into the following application scenario:

� Protocol converters;

� Minimal web servers;

� Acquisition systems;

� Wireless systems;

� Digital control systems.
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2 The producers of the FLEXboards

The FLEX platform is the result of the synergetic e�ort of two italian companies
working in the �eld of embedded systems: Evidence Srl and Embedded Solutions Srl.

The two companies combined their skills, respectively on real-time systems and elec-
tronic boards development, to create this complete, easy-to-use, compact solution for
creating complex applications based on the MicrochipdsPIC (R) DSCmicro-controller.

In particular,

� Evidence Srl provided a GPL version of theErika EnterpriseRTOS including tem-
plate applications for theFLEX boards.

� Embedded Solutions Srl provided the hardware design and is also is the producer
of the FLEX hardware.

In addition to the availability of a set of daugther boards, it is possible to make custom
daughter boards. If you are interested in customizations ofthe FLEX hardware, please
check Chapter4.
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3 Architecture

The modular architecture provided byFLEXallows to compound a number of boards to
integrate di�erent features into a single device.

The basic con�guration of aFLEXdevice is made by the Base Board only. TheFLEX
Base Board mounts a MicrochipdsPIC (R) DSCmicro-controller, and exports almost all
the pins of the micro-controller. The user can easily connect the desired components to
the dsPIC (R) DSCports in order to build the speci�c application.

Figure 3.1: Piggybacked structure ofFLEX boards.

As depicted in Figure 3.1, several daughter boards can be connected in piggyback
to the FLEX Base Board. The daughter boards have di�erent features and they can
be easily combined to obtain complex devices. Evidence S.r.l. and Embedded Solutions
S.r.l. supplies a growing number of daughter boards for basic and advanced applications.

3.1 Base board

The FLEXBase Board is designed to export all the connections of a standard Microchip
dsPIC (R) DSCmicro-controller. The board connections use the standard 2.54 mm pitch:
this feature make it easy the usage of custom, home-made daughter boards.
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3 Architecture

The board have two options for using onboarddsPIC (R) DSCmicro-controllers:
dsPIC (R) DSCcontroller welded on the board surface, and a socket for installing the
micro-controller through the interchangeable Plug-In Modules (PIMs) available from Mi-
crochip. The availability of the latter option allows the developer to forget any limit on
the number of programming cycles during the implementation/test/debugging phases:
a new PIM can be installed on the socket in case of any problem to the older one.

The FLEX Base Board is available in two versions:

� Full version, showed in Section3.1.1;

� Light version, showed in Section3.1.2.

Figure 3.2:FLEX Full (a) and Light (b) versions.

The connectors are fully compatible between Full and Light Versions, so that an
application developed with the Full Version can be easily moved to the Light Version
and vice-versa, i.e., without any modi�cation to the control program.

3.1.1 Base board: Full version

The Full FLEX Base Board, depicted in Figure3.3, integrates an extra-robust power
supply circuitry, which allows the usage of a wide range of power suppliers. It accepts
voltage ranges between 9 - 36 V. The power supply signal is �ltered and adapted to the
internal levels.
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3 Architecture

The Full FLEX Base Board also natively includes an USB port that can be usedfor
data transfer and, much more important, as a programming interface for the onboard
dsPIC (R) DSC. This option allows to save the cost of the ICD2 programming device,
making the whole development board self-contained.

Figure 3.3:FLEX Full version.

The main components of FullFLEX Base Board, depicted in Figure3.3, are:

� the Microchip dsPIC (R) DSCmicro-controller;

� the socket for the 100 pin Plug-In Module (PIM) available from Microchip;

� the ICD2 programmer connector;

� the USB connector for direct programming;

� the power supply connectors;

� a set of leds for monitoring the board functioning status;

� the onboard Microchip PIC18 micro-controller for integrated programming;

� the set of connectors for daughter boards piggybacking.

The available leds are listed in Table3.1.
The available jumpers are listed in Table3.2.
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3 Architecture

Led Color Function
DL1 green Input power supply
DL2 green internal +5V power line activity
DL3 green internal +3V power line activity
DL4 yellow dsPIC (R) DSCcontrolled led (e.g., debugging purposes)
DL5 yellow internal PIC18 controlled led
DL6 red USB cable connection monitor

Table 3.1: Available leds for theFLEX Full board.

Jumper Function
JP3 Enable the power monitoring leds
JP4 Enable thedsPIC (R) DSCcontrolled led
JP5 Logical GND or PE selector
JP6 External power supply selector for A/Ds (3.3 V)
JP7 External power supply selector for A/Ds (0 V)
JP8 voltage reference selector for the the ICSP programming connector
JP9 PIC18 power supply selector
JP10 Master Clear signal switch betweendsPIC (R) DSCand PIC18
JP11 programming data line switch betweendsPIC (R) DSCand PIC18
JP12 programming clock line switch betweendsPIC (R) DSCand PIC18
JP13 optional RX serial port pull-up resistor
JP15, JP16 External Real-time clock
JP17 USB shield to GND or PE selector

Table 3.2: Available con�guration jumpers for theFLEX Full board.
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3 Architecture

� JP3: allow to enable the input power monitoring leds of 5V and3.3V before the
switching circuitry;

� JP4: enables thedsPIC (R) DSCcontrolled system led;

� JP5: allow to connect the logic GND line to PE;

� JP6: allow to use an external power supply instead of the internal 3.3V for the
dsPIC (R) DSCA/D converters positive voltage;

� JP7: allow to use an external power supply instead of the internal 0V for the dsPIC
(R) DSCA/D converters negative voltage;

� JP8: allows to toggle the voltage reference on the ICSP programming connector
to be supplied to the ICD2 device between 5V and 3.3V;

� JP9: allow to switch the PIC18 power supply between the USB power line and the
internal +5V power level;

� JP10: toggle the Master Clear signal coming from the ICSP programming connec-
tor betweendsPIC (R) DSCand PIC18 micro-controllers;

� JP11: toggle the programming data line coming from the ICSP programming
connector betweendsPIC (R) DSCand PIC18 micro-controllers;

� JP12: toggle the programming clock line coming from the ICSPprogramming
connector betweendsPIC (R) DSCand PIC18 micro-controllers;

� JP13: connects the pull-up resistor to the RX serial line; ifunused, the pin is used
as a regular GPIO pin;

� JP15 and JP16: allows to use an external clock oscillator forthe dsPIC (R) DSC;
if disabled, the two pins are used as normal GPIO pins;

� JP17: allow to toggle the USB shield between GND or PE.

3.1.2 Base board: Light version

The Light FLEXBase Board, depicted in Figure3.5, has been designed to be as compact
as possible. The Light Versions uses a simpli�ed power supply circuitry, and thus requires
a more careful power supply than the Full Version. Moreover,there is no integrated
USB programming capability. Examples of target applications for the Light FLEXBase
Board are: distributed, battery-powered applications, like sensor networks; small robotic
applications, i.e., for mobile robot control and sensor acquisition.

The power supply of the LightFLEX Base Board varies in the range of 9 - 12V.
The available jumpers are listed in Table3.3.
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3 Architecture

Jumper Function
JP3 Enable the power monitoring leds
JP4 Enable thedsPIC (R) DSCcontrolled led
JP5 Logical GND or PE selector
JP6 External power supply selector for A/Ds (3.3 V)
JP7 External power supply selector for A/Ds (0 V)
JP8 voltage reference selector for the the ICSP programming connector
JP15, JP16 External Real-time clock

Table 3.3: Available con�guration jumpers for theFLEX Light board.

� JP3: allow to enable the input power monitoring leds of 5V and3.3V before the
switching circuitry;

� JP4: enables thedsPIC (R) DSCcontrolled system led;

� JP5: allow to connect the logic GND line to PE;

� JP6: allow to use an external power supply instead of the internal 3.3V for the
dsPIC (R) DSCA/D converters positive voltage;

� JP7: allow to use an external power supply instead of the internal 0V for the dsPIC
(R) DSCA/D converters negative voltage;

� JP8: allows to toggle the voltage reference on the ICSP programming connector
to be supplied to the ICD2 device between 5V and 3.3V;

� JP15 and JP16: allows to use an external clock oscillator forthe dsPIC (R) DSC;
if disabled, the two pins are used as normal GPIO pins;

3.2 Daughter boards

A FLEXDaughter Board is a board with specialized features that canbe inserted on top
of a FLEX Base Board (piggybacking) or connected another Daughter Board, to obtain
complex devices for all possible applications.

Evidence S.r.l. and Embedded Solutions S.r.l. propose a setof general purpose Daugh-
ter Boards for some most common applications.

The development of custom, home-made daughter boards is made easy since theFLEX
Base Board connectors use the standard 2.54 mm pitch. Therefore, the features of the
FLEX platform can be extended with virtually no limits.
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3 Architecture

3.2.1 Thru Hole board

The board depicted in Figure3.7 is targeted to the development of small, homemade,
custom circuits that can be transparently interfaced with the FLEX Base Boards.

The board makes several common pinholes available to the user, for connecting elec-
tronic components.

Patterns marked with \piggybacking" are pins which come from the piggybackedFLEX
board. As can be seen in Figure3.7, each pin on the piggybacking rows is connected to
a pin on the most wide board section. The remaining board surface is divided into the
most common pinhole patterns, such as:

1. standard 2.54 mm pattern;

2. standard 2.54 mm pattern with alternate phases, useful for, i.e., RJ45 and RS232
connectors, etc.;

3. standard 1.27 mm pattern, useful for connecting typical SMD components;

4. standard 5.08 mm pattern, useful for, i.e., clamps;
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3 Architecture

Figure 3.4:FLEX Full Printed Circuit Board.
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3 Architecture

Figure 3.5:FLEX light version.
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3 Architecture

Figure 3.6: Printed Circuit Board of the Light FLEX Base board.
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3 Architecture

Figure 3.7: Thru Hole board.
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4 Hardware customizations

There are a number of possible extensions which can be made tothe FLEXboards to add
new functionalities, sensors, network connections, actuators, and so on. The simplest
extensions can be made by hand by using a Thru Hole board.

Unfortunately, some nice extensions may require an expertise which may require spe-
cial equipment (e.g., to mount SMD components) to implementa fully functional board.

To avoid this problem, Embedded Solutions Srl is available to cover speci�c customiza-
tion needs which can bring you to the production of a custom daughter board forFLEX.
Depending on the number of items to be produced, a re-engineering of the entire board
which merges the base and the daughter board could be convenient to save on size,
weight, and power consumption. Embedded Solutions also covers the prototyping of
multilayer boards with SMT and PTH technologies.

If you are considering the design of a customFLEXdaughter board, please contact us!
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5 Sofware development for the FLEXboards

The FLEX boards comes with a rich software infrastructure which sympli�es the appli-
cation development.

5.1 Erika Enterpriseand Erika Enterprise Basic

First of all, FLEX comes withErika Enterpriseand Erika Enterprise Basicas the default
software development environment. In particular,Erika Enterpriseand Erika Enterprise
Basicfor the Microchip dsPIC (R) DSCmicro-controller family is available as a complete
development environment for real-time applications. It includes the state of the art real-
time technology as well as theRT-Druidcon�guration tool, which allows easy design and
optimization of a real-time application.

5.2 Libraries for FLEX

Erika Enterpriseand Erika Enterprise Basicfully supports the FLEX boards and all the
Daughter Boards. A complete set of libraries allows the exploitation of all the features
provided. The development of complex applications based onthe FLEXBase Board and
available Daughter Boards is simpli�ed by a well documentedand clear set of primitives.
The needed libraries can be con�gured using theRT-Druid tool, letting the developer to
dedicate the e�orts to the implementation of the program logic.

5.3 Template applications

A set of template applications using theFLEXboards are also available. These applica-
tions can be instantiated asRT-Druid projects by selecting the appropriate template at
project creation time.

5.4 Scilab and Scicos code generator

Finally, a code generator for Scilab and Scicos designs is also available. The code gen-
erator has been developed in collaboration with Simone Mannori from INRIA (FR)
[2], and Roberto Bucher from SUPSI Lugano [1]. Please check the Evidence web site
http://www.evidence.eu.com to get updated documentation and manuals about the
Scilab/Scicos code generator support.
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6 How to buy

The FLEX board is available through the following selected distributors:

6.0.1 Italy

Link to the e-commerce web site:

� FLEXFull - http://www.elettroshop.it/dettagli.asp?pid=1352

� FLEXLight - http://www.elettroshop.it/dettagli.asp?pid=1355

Inware S.r.l.
Via Cadorna, 27/31
20032 Cormano (MI)
Tel: +39 02 66504794
Fax: +39 02 66508225
URL: http://www.inware.it/
Email: info[at]inware.it

6.0.2 We are looking for distributors!

If you are a distributor and you want to distribute FLEXin selected countries, please do
not hesitate to contact us!
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7 History

Version Comment
0.1 Initial revision.
0.2 Re-style of sections sequence and partition. Added

new pictures and content. Added tables about leds
and jumpers.

0.21 Corrected some typos. Started section about the
Thru Hole board. Updated style to include the Em-
bedded Solutions logo. Added description to jumpers
of the Ligth board.

0.22 Splitted app-notes.tex from the main content �le.
Added new picture about the piggybacking architec-
ture.

0.23 New pictures for the latestFLEX boards.
0.25 Updated pictures of Thru Hole board and comparison

between Base boards.
0.26 Updated ES logos. Updated typos, and added How

to buy section.
0.27 Typos.
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