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About Evidence S.r.l.

Evidence is a spin-o company of the ReTiS Lab of the Scuola $ariore S. Anna,
Pisa, Italy. We are experts in the domain of embedded and reéime systems with
a deep knowledge of the design and speci cation of embeddeW/ SWe provide em-
bedded rmware based on theErika EnterpriseRTOS for small single and multicore
microcontrollers, custom Embedded Linux distributions fodedicated hardware, and a
con guration and schedulability analysis tool namedRT-Druid
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1 Introduction

FLEXis an embedded board which can be used by all the developersowiant to fully

exploit the potential of the latest Microchip micro-contrdlers: the dsPIC (R) DSGamily.
FLEX is born as a development board where to easily develop and ttesal-time

applications for the Microchip dsPIC (R) DSCmicro-controller. The main features of

FLEXare:
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 Enterpriseeal-time kernel from Evidence Srl;

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

The compact and essential design allows the employmentFifEX not only for devel-
opment purposes, but they make thd-LEX platform a suitable solution for the direct
deployment into the working environment such as into the fedwing application scenario:

Protocol converters;

Minimal web servers;
Acquisition systems;
Wireless systems;

Digital control systems.



2 The producers of the FLEXDboards

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 Emldded Solutions Srl.
The two companies combined their skills, respectively onaktime systems and elec-
tronic boards development, to create this complete, easg-use, compact solution for
creating complex applications based on the MicrochigsPIC (R) DSQmnicro-controller.
In particular,

Evidence Srl provided a GPL version of th&rika EnterpriseRTOS including tem-
plate applications for the FLEX boards.

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

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



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 aFLEX device is made by the Base Board only. ThELEX
Base Board mounts a MicrochipdsPIC (R) DSGnicro-controller, and exports almost all
the pins of the micro-controller. The user can easily connethe desired components to
the dsPIC (R) DS(oorts in order to build the speci c application.

Figure 3.1: Piggybacked structure oFLEX 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 anchéy can
be easily combined to obtain complex devices. Evidence §.and Embedded Solutions
S.r.l. supplies a growing number of daughter boards for basand advanced applications.

3.1 Base board

The FLEXBase Board is designed to export all the connections of a stiard Microchip
dsPIC (R) DSGnicro-controller. The board connections use the standard54 mm pitch:
this feature make it easy the usage of custom, home-made dhtey boards.



3 Architecture

The board have two options for using onboardisPIC (R) DSCmicro-controllers:
dsPIC (R) DSCcontroller welded on the board surface, and a socket for imdling the
micro-controller through the interchangeable Plug-In Modles (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 implementatidtest/debugging phases:
a new PIM can be installed on the socket in case of any problem the older one.

The FLEX Base Board is available in two versions:

Full version, showed in Sectior8.1.1;

Light version, showed in Sectior8.1.2

Figure 3.2:FLEXFull (a) and Light (b) versions.

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

3.1.1 Base bhoard: 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 per suppliers. It accepts
voltage ranges between 9 - 36 V. The power supply signal iselted and adapted to the
internal levels.



3 Architecture

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

Figure 3.3: FLEXFull version.

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

the Microchip dsPIC (R) DSGOnicro-controller;

the socket for the 100 pin Plug-In Module (PIM) available fron 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 integraéd 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



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 amector
JP9 PIC18 power supply selector
JP10 Master Clear signal switch betweerdsPIC (R) DSCGand PIC18
JP11 programming data line switch betweerdsPIC (R) DSCand PIC18
JP12 programming clock line switch betweenlsPIC (R) DSCGand 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 an®.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 inteal 3.3V for the
dsPIC (R) DSCA/D converters positive voltage;

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

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

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

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

JP11: toggle the programming data line coming from the ICSP rpgramming
connector betweerdsPIC (R) DSCGand PIC18 micro-controllers;

JP12: toggle the programming clock line coming from the ICSPBrogramming
connector betweerdsPIC (R) DSCGand PIC18 micro-controllers;

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

JP15 and JP16: allows to use an external clock oscillator féne 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 Figure.5, has been designed to be as compact
as possible. The Light Versions uses a simpli ed power suggaircuitry, and thus requires
a more careful power supply than the Full Version. Moreoverthere is no integrated
USB programming capability. Examples of target applicatios for the Light FLEX Base
Board are: distributed, battery-powered applications, ke sensor networks; small robotic
applications, i.e., for mobile robot control and sensor aaggition.

The power supply of the Light FLEX 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 awector
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 an®.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 inteal 3.3V for the
dsPIC (R) DSCA/D converters positive voltage;

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

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

JP15 and JP16: allows to use an external clock oscillator féne 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 came inserted on top
of a FLEX Base Board (piggybacking) or connected another Daughter Bal, to obtain
complex devices for all possible applications.

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

The development of custom, home-made daughter boards is neaglasy since th&LEX
Base Board connectors use the standard 2.54 mm pitch. Theved, the features of the
FLEX platform can be extended with virtually no limits.

12



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 he FLEX Base Boards.

The board makes several common pinholes available to the ys®r connecting elec-
tronic components.

Patterns marked with \piggybacking" are pins which come fra the piggybackedFLEX
board. As can be seen in Figur8.7, each pin on the piggybacking rows is connected to
a pin on the most wide board section. The remaining board sade 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, usefulroi.e., RJ45 and RS232
connectors, etc.;

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

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

13



3 Architecture

Figure 3.4: FLEXFull 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 madéhe FLEXboards to add
new functionalities, sensors, network connections, actioas, and so on. The simplest
extensions can be made by hand by using a Thru Hole board.

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

To avoid this problem, Embedded Solutions Srl is availabletcover speci ¢ customiza-
tion needs which can bring you to the production of a custom daghter board for FLEX
Depending on the number of items to be produced, a re-engineg of the entire board
which merges the base and the daughter board could be conetito save on size,
weight, and power consumption. Embedded Solutions also ewvs the prototyping of
multilayer boards with SMT and PTH technologies.

If you are considering the design of a custofLEX daughter board, please contact us!

18



5 Sofware development for the FLEXboards

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

5.1 Erika Enterprisand Erika Enterprise Basic

First of all, FLEX comes with Erika Enterpriseand Erika Enterprise Basias the default

software development environment. In particularErika Enterpriseand Erika Enterprise
Basicfor the Microchip dsPIC (R) DSGnicro-controller family is available as a complete
development environment for real-time applications. It icludes the state of the art real-
time technology as well as th&T-Druid con guration tool, which allows easy design and
optimization of a real-time application.

5.2 Libraries for FLEX

Erika Enterpriseand Erika Enterprise Basifully supports the FLEX boards and all the
Daughter Boards. A complete set of libraries allows the exgtation of all the features
provided. The development of complex applications based ¢ime FLEX Base Board and
available Daughter Boards is simpli ed by a well documentednd clear set of primitives.
The needed libraries can be con gured using thRT-Druidtool, letting the developer to
dedicate the e orts to the implementation of the program log.

5.3 Template applications

A set of template applications using the=LEX boards 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@hvailable. The code gen-
erator has been developed in collaboration with Simone Maon from INRIA (FR)
[2], and Roberto Bucher from SUPSI Luganol]. 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 FLEXboard is available through the following selected distriltors:

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 (Ml)

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

[92)

[72)

| Version | Comment |

0.1 Initial revision.

0.2 Re-style of sections sequence and partition. Added
new pictures and content. Added tables about led
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 jumper
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.

21



Bibliography

[1] Roberto Bucher. Roberto Bucher home page.
http://web.dti.supsi.ch/ bucher/, 2005.

[2] Scilab Consortium. The Scicos home paghttp://www.scicos.org , 2005.

22



	Introduction
	The producers of the FLEX boards
	Architecture
	Base board
	Base board: Full version
	Base board: Light version

	Daughter boards
	Thru Hole board


	Hardware customizations
	Sofware development for the FLEX boards
	Erika Enterprise and Erika Enterprise Basic
	Libraries for FLEX
	Template applications
	Scilab and Scicos code generator

	How to buy
	Italy
	We are looking for distributors!



