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1 About this Document

This document is the reference manual for FLEX Boards.

1.1 Purpose of this Document

The purpose of this document is to act as a reference manuat fesers of Evidence srl's
FLEX Boards.



1.2 History of this Document

[72)

i

| Version | Date | Author [ Change Description |

0.10 - Paolo Gai | Initial revision.

0.20 - Paolo Gai | Re-style of sections sequence and partition. Adde
new pictures and content. Added tables about LED$
and jumpers.

0.21 - Paolo Gai| Corrected some typos. Started section about th
Thru Hole board. Updated style to include the Em-
bedded Solutions logo. Added description to jumper
of the Light board.

0.22 - Paolo Gai| Splitted app-notes.tex from the main content le.
Added new picture about the piggybacking architec:
ture.

0.23 - Paolo Gai| New pictures for the latest FLEX boards.

0.25 - Paolo Gai | Updated pictures of Thru Hole board and comparisor
between Base boards.

0.26 - Paolo Gai | Updated ES logos. Updated typos, and added Ho
to buy section.

0.27 - Paolo Gai| Typos.

0.28 - Paolo Gai| Typos. Added multibus section, added USA distrib-
utors.

0.29 - Paolo Gai| Added rear photos of FLEX light and full. Added
South America distributor.

0.30 - Paolo Gai| Added mechanical description, added pinout map
ping.

1.00 | 24/09/2008 Shiva First Revision.

1.01 | 26/10/2008 | Paolo Gai| Revision of the software chapter.

1.02 | 20/02/2009 Shiva | Added images of jumper settings on FLEX Full Base
Board for dsPIC and PIC18 programming.

Table 1.1: Versions of this document
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2 Introduction

FIE

Figure 2.1: FLEX logo

FLEX is an embedded board which can be used by developers whtend to exploit the
full potential of the latest Microchip micro-controllers d the dsPICr DSC family.

FLEX is born as a development board to develop and test reailkte applications with
ease for the Microchip dsPIG DSC micro-controller.

The main features of FLEX are:
Robust electronic design
Modular architecture
Availability of a growing number of application notes

Availability of a code generator which is able to generate Code from a Scilab/S-
cicos design, and

The full support of the Erika Enterprise real-time kernel fom Evidence Srl

The compact design of FLEX makes it suitable not only for deV@pment, but also for
direct deployment in the work environment like:

Protocol converters
Minimal web servers

Acquisition systems

11



Wireless systems

Digital control systems

12



3 FLEX Hardware

3.1 Architecture

The modular architecture provided by FLEX allows to compoud a number of boards
to integrate di erent features into a single device.

The basic con guration of a FLEX device is made by the main bad only. The FLEX
Base Board, refer Figure 3.2, mounts a Microchip dsPICrR DSC micro-controller, and
exports almost all the pins of the micro-controller. To budl a speci c application, the
user can easily connect the desired components to the dsRICDSC ports.

Daughter boards

Base board

Figure 3.1: Piggybacking of FLEX Boards

As depicted in the Figure 3.1, several Daughter Boards, refer Sectior8.3, can be con-
nected in piggyback fashion to the FLEX Base Board, refer Semn 3.2 The Daughter
Boards have di erent features and they can be easily combidgo obtain complex de-
vices, refer Section3.4. Evidence Srl and Embedded Solutions supply a growing numbe
of Daughter Boards for basic and advanced applications.

13



3.2 Base Boards

The FLEX Base Boards are designed to export all the connectis of a standard Mi-

crochip dsPICrR DSC micro-controller. The board connections use the stanah2.54mm

pitch; this feature make it easy the usage of customised (bykence) or home-made
Daughter Boards.

The dsPICr DSC micro-controllers can be mounted on boards in two di erg ways:
1. by soldering the micro-controller directly on the surfage of the board, or

2. by using a socket for installing the micro-controller though the interchangeable
Plug-In Modules (PIMs) available from Microchip.

With the later, the developer need not worry about the numbef programming cycles
during the implementation/test/debugging phases, as oncthe limit is reached, a new
PIM can be installed on the socket replacing the older one.

(ET N BT

R e s T et B

=l

L T R T T
SEET AR NRE T s AR E R AR

Bdbsblsartbadbgnaniianne

Figure 3.2: FLEX Base Boards

As decipted in Figure 3.2 The FLEX Base Board is available in two versions:

14



1. Light version, refer Subsection3.2.1
2. Full version, refer Subsection3.2.2

The connectors of the Full and Light Versions are fully compible, so that an appli-
cation developed with the Full Version can be easily moved tthe Light Version and
vice-versa (i.e. with fewer or no modi cation to the controlprogram).

Safety has been one of the most important aspect considerethile engineering both
versions of FLEX. Both the Base Boards are protected by a ratable fuse, permitting

longer duration of the board, even when used by non-highlyiled users (i.e. in school
laboratories for students experiments).

Table 3.1 compares FLEX Full with FLEX Light.

Features | Full | Light |

Microchip dsPICr DSC microcontroller dsPIC33FJ256MC710
Microchip PIC18r PIC18F2550 microcontroller for USB connection
(programming using the USB port would be made available versoon)
ICD2 in-circuit program connector

USB connector for communication

Set of LEDs for monitoring the board functioning status

Set of connectors for Daughter boards piggybacking

Power supply connectors

Power supply circuitry with resettable fuses

Simpli ed power supply (7 - 12V)

Extra-robust switching power supply (9 - 36V)

Table 3.1: FLEX Full Vs FLEX Light

15



3.2.1 [FLEXO001] FLEX Light Base Board

The FLEX Light, as depicted in Figure 3.3 has been designed to be as compact as
possible. The Light Version uses a simpli ed power supply rcuitry and there is no
integrated USB programming capability. Target applicatims for the FLEX Light could
be: distributed, battery-powered applications, like sers networks; small robotic appli-
cations, i.e., for mobile robot control and sensor acquigin, etc.

The power supply of the FLEX Light varies in the range of 9 - 12V

power supply
It T=12%

socket for 100 pin
plug-in module
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Figure 3.3: [FLEX001] FLEX Light Base Board

The main components of the FLEX Light are:
Microchip dsPICr DSC microcontroller dsPIC33FJ256MC710

A socket for the 100 pin Plug-In Module (PIM) available from Mcrochip
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An ICD2 programmer connector

Power supply connectors

A set of LEDs for monitoring the board functioning status

Set of connectors for Daughter boards piggybacking

3.2.1.1 Technical details

61.91mm
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Figure 3.4: [FLEX001] Dimensions of FLEX Light Base Board

Pin 1

VIN

Pin 2

GND

Pin 3

EARTH

Table 3.2: FLEXO001 - MORS1 (7-12 V power supply)
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DL1 (green)

Input power supply

DL2 (green)

Internal +5V power line activity

DL3 (green)

Internal +3V power line activity

DL4 (yellow)

dsPICrR DSC (e.g. for debugging)

Table 3.3: FLEXOO1 - LEDs

Jumper | pos. 1-2 pos. 2-3
JP3 GND -
JP4 GND -
JP5 EARTH -
JP6 +3.3V | +AV DD
JP7 GND AV SSe
JP8 +5V +3.3V
JP15 SOSCI CRYSTAL
JP16 SOSCO CRYSTAL

Note: Default jumper settings are indicated by a

Table 3.4: FLEX001 - Jumpers
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Pin1 | Vou Pin 2 | 5Vou

Pin 3 | Gndgyt Pin4 | 3Vou

Pin 5 | INT3/RA14 Pin 6 | GND

Pin 7 | IC1/RD8 Pin 8 | INT4/RA15
Pin9 | IC3/RD10 Pin 10 | IC2/RD9

Pin 11 | OC1/RDO Pin 12 | IC4/RD11

Pin 13 | OC3/RD2 Pin 14 | OC2/RD1

Pin 15 | IC5/RD12 Pin 16 | OC4/RD3

Pin 17 | OC5/CN13/RD4 Pin 18 | IC6/CN19/RD13
Pin 19 | OC7/CN15/RD6 Pin 20 | OC6/CN14/RD5
Pin 21 | CIRX/RFO Pin 22 | OC8/UPDNCN16/RD7
Pin 23 | C2TX/RG1 Pin 24 | CATX/RF1

Pin 25 | AN22/CN22/RA6 Pin 26 | C2RX/RGO

Pin 27 | PWM1L/REO Pin 28 | AN23/CN23/RA7
Pin 29 | CSCK/RG14 Pin 30 | PWM1H/RE1
Pin 31 | CSD0O/RG13 Pin 32 | CSDI/RG12

Pin 33 | PWM2H/RE3 Pin 34 | PWM2L/RE2

Pin 35 | COFS/RG15 Pin 36 | PWM3L/RE4

Pin 37 | PWM4L/REG6 Pin 38 | PWM3H/RE5
Pin 39 | AN16/T2CK/T7CK/RC1 Pin 40 | PWM4H/RE7

Table 3.5: FLEX001/FLEXO003 - CONS5 for Piggybacking
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Pinl1 | GND Pin2 | GND

Pin3 | GND Pin4 | GND

Pln 5 PGD2/EMUD2/SOSCI/CN1/RC13 Pln 6 PGC2/EMUC2/SOSCO/T1CK/CNO/RC14
Pin 7 | AN17/T3CK/T6CK/RC2 Pin 8 | AN18/T4CK/T9CK/RC3
Pin 9 | AN19/T5CK/T8CK/RC4 Pin 10 | SCK2/CN8/RG6

Pin 11 | SDI2/CN9/RG7 Pin 12 | SDO2/CN10/RG8

Pin 13 | DSPycLr Pin 14 | SS2/CN11/RG9

Pin 15 | TMS/RAO Pin 16 | AN20/FLTA/INT1/RES8
Pin 17 | AN21/FLTB/INT2/RE9 Pin 18 | AN5/QEB/CN7/CN7/RB5
Pin 19 | AN4/QEA/CN6/RB4 Pin 20 | AN3/INDX/CN5/RB3
Pin 21 | AN2/SS1/CN4/RB2 Pin 22 | Vet /RA9

Pin 23 | Ve + /RAL0 Pin 24 | AV DD ex

Pin 25 | AV SS. Pin 26 | AN8/RB8

Pin 27 | AN9/RB9 Pin 28 | AN10/RB10

Pin 29 | AN11/RB11 Pin 30 | TCK/RAl

Pin 31 | U2CTS/RF12 Pin 32 | U2RTS/RF13

Pin 33 | AN13/RB13 Pin 34 | AN12/RB12

Pin 35 | IC7/U1CTS/CN20/RD14 Pin 36 | AN15/OCFB/CN12/RB15
Pin 37 | U2RX/CN17/RF4 Pin 38 | IC8/U1RTS/CN21/RD15
Pin 39 | ULTX/RF3 Pin 40 | U2TX/CN18/RF5

Pin 41 | SDO1/RF8 Pin 42 | ULRX/RF2

Pin 43 | SCK1/INTO/RF6 Pin 44 | SDI1/RF7

Pin 45 | SCL1/RG2 Pin 46 | SDA1/RG3

Pin 47 | SDA2/RA3 Pin 48 | SCL2/RA2

Pin 49 | TDO/RAS5 Pin 50 | TDI/RA4

Pin 51 | PGD3/EMUD3/ANO/CN2/RB0O Pin 52 | DSPpc 1k

Pin 53 | PGC3/EMUC3/AN1/CN3/RB1 Pin 54 | DSPppaTa

Pin 55 | 5Vt Pin 56 | 5Vt

Pin 57 | 3Vout Pin 58 | 3Vou

Pin 59 | GND Pin 60 | GND

Pin 61 | Vout Pin 62 | Vout

Pin 63 | GND Pin 64 | GND

Table 3.6: FLEXO01/FLEX003 - CONG6 for Piggybacking

| CON4:CD2 connector |

Table 3.7: FLEX001 - Other Connectors
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3.2.2 [FLEXO003] FLEX Full Base Board

The FLEX Full, as depicted in Figure 3.6, integrates an extra-robust power supply
circuitry, that allows usage of a wide range of power suppt® It accepts voltage ranges
between 9 - 36 volts. The power supply signal is Itered and agted to the internal
levels.

Figure 3.6: [FLEX003] FLEX Full Base Board

The FLEX Full also includes a native USB port which can be usefbr data transfer
and, much more importantly as a programming interface for th onboard dsPICR DSC.
This option allows to save the cost of the ICD2 programming dece, thereby making
the development board fully self-contained.

Please note that the programming and debugging functionali ty on the PIC18
is not yet available. An application note will be available s oon with all
the needed information on how to implement the programmer fu nctionality on

the PIC18. The debugger functionality will be available as s pecial version
of the FLEX Full.
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The main components of FLEX Full are:
Microchip dsPICr DSC microcontroller dsPIC33FJ256MC710
A socket for the 100 pin Plug-In Module (PIM) available from Mcrochip
An ICD2 programmer connector
A USB connector for direct programming
Power supply connectors
A set of LEDs for monitoring the board functioning status

An onboard Microchip PIC18r PIC18F2550 microcontroller for integrated pro-
gramming

Set of connectors for Daughter boards piggybacking

3.2.2.1 Technical details

Figure 3.7: [FLEX003] Dimensions of FLEX Full Base Board

As a quick reference for jumper settings, gures8.10and 3.9are meant for programming
dsPIC and PIC18 respectively of the FLEX Full Base Board.
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Figure 3.8: [FLEX003] Details of FLEX Full Base Board

Pin 1 | VINA
Pin 2 | VINB
Pin 3 | EARTH

Table 3.8: FLEX003 - MORS1 (9-36 V power supply)

DL1 (green) | Input power supply

DL2 (green) | Internal +5V power line activity
DL3 (green) | Internal +3V power line activity
DL4 (yellow) | dsPICr DSC (e.g. for debugging)
DL5 (yellow) | Internal PIC18

DL6 (red) USB cable connection monitor

Table 3.9: FLEXO003 - LEDs
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Jumper pos. 1-2 pos. 2-3
JP3 GND -
JP4 GND -
JP5 EARTH -
JP6 +3.3V +AV DD oy
JP7 GND AV SSex
JP8 +5V +3.3V
JP9 +USB +5V
JP10 DSP_.MCLR | PIC18.MCLR
JP11 DSP_PDATA | PIC18 PDATA
JP12 DSP_PCLK PIC18 PCLK
JP13 VDD pull up -
JP15 SOSCI CRYSTAL
JP16 SOSCO CRYSTAL
JP17 GND EARTH

Note: Default jumper settings are indicated by a

Table 3.10: FLEX003 - Jumpers

Pin1 | +VDD gy Pin2 | GND

Pin 3 | RAO/ANO Pin 4 | RB4/AN11/KB10

Pin5 | RA1/AN1 Pin 6 | RB3/AN9/CCP2/VPO
Pin 7 | RA2/AN2/V (¢t ICV (e Pin 8 | RC7/RX/DT/SDO

Pin 9 | RA3/AN3/Vref+ Pin 10 | RC6/TX/CK

Pin 11 | RA5/AN4/HLVDIn/C2 oyt Pin 12 | RC2/CCP1

Pin 13 | RC1/T10SI/CCP2/UOE# Pin 14 | RA4/TOCKI/C1 ,,/RCV
Pin 15 | Lycir Pin 16 | RCO/T1OSO/T1CKI

Table 3.11: FLEX003 - CONS3 for Piggybacking (PIC18F2550)

CONZ2:USB connector
CONA4:ICD2 connector

CONS5:40 pin piggybacking connector, refer Tabl&.5
CON®B:64 pin piggybacking connector, refer Tabl8.6

Table 3.12: FLEXO003 - Other Connectors
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Figure 3.9: [FLEX003] Jumper settings for programming PICA

Jumper | pos. 1-2 | pos. 2-3
JP3 -
JP4 -
JP5 -
JP6
JP7
JP8
JP9
JP10
JP11
JP12
JP13 -
JP15
JP16
JP17

Table 3.13: FLEX003 - Jumper settings for programming PIC18
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Figure 3.10: [FLEX003] Jumper settings for programming ds$E

Jumper | pos. 1-2 | pos. 2-3
JP3 -
JP4 -
JP5 -
JP6
JP7
JP8
JP9
JP10
JP11
JP12
JP13 -
JP15
JP16
JP17

Table 3.14: FLEXO003 - Jumper settings for programming dsPIC
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3.3 Daughter boards

A FLEX Daughter Board is a board with specialized features tht can be added on top
of a FLEX Base Board, refer Section3.2 (by piggybacking, refer Figure 3.1), to obtain
complex devices for all possible applications.

Evidence Srl and Embedded Solutions propose a set of gengrapose Daughter Boards
for some of the most common applications.

The development of customised, refer SectioB.5, or home-made Daughter Boards are
made easy as the FLEX Base Board connectors uses the standarsdmm pitch. Hence,
virtually, the extending of features of the FLEX platform, refer Table 3.1, is unlimited.

3.3.1 [FLEX100] FLEX Thru Hole Daughter Board

The board, depicted in Figure 3.11, is targeted for the development of small, homemade,
custom circuits that can be transparently interfaced with he FLEX Base Boards, refer
Figure 3.2

Figure 3.11: [FLEX100] FLEX Thru Hole Daughter Board
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The board makes available to the user several common pinh®léor connecting elec-
tronic components. Pinholes marked with "piggybacking" a& pins which come from the
piggybacked FLEX board, refer Figure 3.1, and each pin on the piggybacking row is
connected to a pin on the most wide board section.

3.3.1.1 Technical details

CON3:16 pin connector, refer Table3.11
CONS5:40 pin connector, refer Table3.5
CON®6:64 pin connector, refer Table 3.6

Table 3.15: FLEX100 - Standard Connectors for Piggybacking

5.08 mm for clamps
2.54 mm for RJ45, RS232, etc. connectors
2.54 mm for all other components

1.27 mm for typical SMD components

Table 3.16: FLEX100 - Standard Pinhole Patterns
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3.3.2 [FLEX101] FLEX Multibus Base Daughter Board

The FLEX Multibus Base Board, as depicted in Figure3.12, is a FLEX Daughter Board,
refer Section 3.3, It ts directly on FLEX Base Board (FLEX Full, refer Subsection
3.2.YFLEX Light, refer Subsection 3.2.2, and number of slots, refer Table 3.25 are
available for FLEX Multibus Modules to be mounted on top of it thereby extending the
FLEX platform.

Figure 3.12: [FLEX101] FLEX Multibus Base Daughter Board
Note: The RJ45 Ethernet Connecter is not included with this p  roduct. It

is sold along with the FLEX Multibus Ethernet Module, refer S ubsection 3.3.3,
and has to be soldered on the FLEX Multibus Base Daughter Board.
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The following slots are available on the Multibus board:
UART2 slot, for Serial TTL/RS232/RS485/RS422 module
UARTL1 slot, for Serial TTL/RS232/RS485 module
CAN1 slot, for CAN module
CAN2 slot, for CAN module
I2C slot (channel selectable), for I2C module
SPI slot (channel selectable), for SPI module

Ethernet slot, for 10Mbit Ethernet module

Note: Modules are mounted only if needed. For example, if the application
requires the Ethernet interface and the connection to the CA N bus, only the
corresponding modules will be mounted on the Multibus Base B oard, leaving
the remaining pins free for other use

Chip select of SPI Module (Slot 6): Jumpers JP8, JP9, and JP10 control the chip

select of the SPI module from either a general purpose 1/0O ohip select pin built-in in
the microcontroller, refer Figures 3.14and 3.15and Tables 3.23and 3.26

3.3.2.1 Technical details

Pinl1| CTS PC
Pin 2 | RX PC
Pin3 | TX PC
Pin 4 | RTS PC
Pin 5| GND

Table 3.17: FLEX101 - MORS1 (RS232 module)

Pin 1 | O_.CAN+
Pin 2 | O_CAN-
Pin 3 | GND

Table 3.18: FLEX101 - MORS2 (CAN1 module)
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Figure 3.13: [FLEX101] Dimensions of FLEX Multibus Base Daghter Board

Pin 1 | 485-
Pin 2 | 485+
Pin 3 | GND

Table 3.19: FLEX101 - MORS3 (RS485 module)

Pin 1 | O_.CAN+1
Pin 2 | O_CAN-1
Pin 3 | GND

Table 3.20: FLEX101 - MORS4 (CAN2 module)

Pin1 | IIC_DIO_C
Pin 2 | IC_CK_C
Pin 3 | GND

Table 3.21: FLEX101 - MORS5 (12C module)
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Figure 3.14: [FLEX101] Details of FLEX Multibus Base Daugter Board

Pin 1 | SPI.DO_C
Pin 2 | SPILLDI C
Pin 3 | SPI.CLK_C
Pin 4 | SPI.LSSC
Pin 5| GND

Table 3.22: FLEX101 - MORS6 (SPI module)
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Jumper pos. 1-2 pos. 2-3
JP1 FRCK_1 RESN
JP2 [IC 2 DIO lIC_1 DIO
JP3 lIC 2 CLK [IC 1 CLK
JP4 lIC_ 2 CS IC_1CS
JP5 SPI.2 DI SPI_1 DI
JP6 SPI.2 DO SPI.1 DO
JP7 SPI.2 CLK SPI.1 CLK
JP8 SPI_1 SSup SPI.1 SS
JP9 SPI.2 SS JP8/JP10| SPI.1 SS JP8/JP9
JP10 SPI_2 SSup SPI.2 SS
JP11 GND GND_OUT
JP12 LAN SPI_2 DI LAN SPI_1 DI
JP13 LAN SPI_2 DO LAN SPI_1 DO
JP14 LAN SPI_2 CLK LAN SPI_1 CLK
JP15 LAN SPI_2 SS LAN SPI_1 SS

Note: Default jumper

settings are indicated by a

Table 3.23: FLEX101 - Jumpers

CON3:16 pin piggybacking connector, refer Table3.11
CON5:40 pin piggybacking connector, refer Table3.5
CON®6:64 pin piggybacking connector, refer Table3.6

Table 3.24: FLEX101 - Other Connectors

Module Slotl | Slot2 | Slot3 | Slot4 | Slot5 | Slot6

RS232 (FLEX103)

RS485 (FLEX104)

RS422 (FLEX105)

CAN (FLEX106)

SPI (FLEX107)

Serial TTL (FLEX108)

12C

Table 3.25: FLEX101 - Slot Allocation

JP8 | JP9 | JP10 | Chip select from
1-2 | 1-2 RB9
1-2 | 2-3 SS2 (RG9)
1-2 | 2-3 RB8
2-3 | 2-3 SS1 (RB2)

Table 3.26: FLEX101 - SPI Chip Select (Slot6) Jumper Settirgy
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Figure 3.15: [FLEX101] SPI Chip Select (Slot6) Jumper Setigs
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Multibus Modules

The FLEX Multibus Modules are piggybacked on the FLEX Multibus Base Daughter
Board, refer Subsection 3.3.2 These are the most widely used serial communication
standards currently available:

3.3.3 [FLEX102] FLEX Multibus Ethernet Module

The board, depicted in Figure 3.16 is the Ethernet Module. It ts on slot 7 of the

FLEX Multibus Base Daughter Board, refer Figure 3.14

The module can be used to export an ethernet connection thrgh the RJ45 connec-
tor available on the Multibus Base Board. The ethernet chip sed is the Microchip
ENC28J60, which is connected to the dsPI€ by using the SPI bus.

Figure 3.16: [FLEX102] FLEX Multibus Ethernet Module

Note: One RJ45 Ethernet Connecter is included with this prod wuct. It is to
be soldered on the FLEX Multibus Base Daughter Board, refer F igure 3.12.

3.3.3.1 Technical details

Figure 3.17: [FLEX102] Details of FLEX Multibus Ethernet Madule
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Pin1|SDO2 | Pin2 | SCK.2
Pin3|SDI.2 | Pin4 | REA4

Pin5 | SS2 Pin6 | INT_4
Pin 7 | CN_1 Pin8 | INT_3
Pin 9 | GND Pin 10 | +3.3V

Table 3.27: FLEX102 - CON1

Pinl| LED_A Pin 2 | TPOUT +3.3V
Pin 3| TPOUT- | Pin4 | TPOUT+
Pin5 ]| - Pin 6 | TPIN GND
Pin 7 | TPIN- Pin 8 | TPIN+
Pin9 | LED.B Pin 10 | GND

Table 3.28: FLEX102 - CON2
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3.3.4 [FLEX103] FLEX Multibus RS232 Module

The board, depicted in Figure 3.18 is the Rs232 Module. It ts on slot 1 and/or slot
2 of the FLEX Multibus Base Daughter Board, refer Figure 3.14

This module can be used to export the UART pins linked to the URT peipherals on
the dsPICr by using signals which are compatible with the RS232 standar

Figure 3.18: [FLEX103] FLEX Multibus RS232 Module

3.3.4.1 Technical details

Figure 3.19: [FLEX103] Details of FLEX Multibus RS232 Modwé

Pin 1| +5V
Pin2| TX_1
Pin 3 | SCK_1
Pin4 | RX_1
Pin 5 | FRCK_1
Pin 6 | GND

Table 3.29: FLEX103 - CON2
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Pin1| CTS PC
Pin 2 | RX PC
Pin3| TX PC
Pin 4 | RTS PC
Pin 5| GND

Table 3.30: FLEX103 - CON3
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3.3.5 [FLEX104] FLEX Multibus RS485 Module

The board, depicted in Figure 3.2Q is the RS485 Module. It ts on slot 1 and/or slot
2 of the FLEX Multibus Base Daughter Board, refer Figure 3.14

This module can be used to export the UART pins linked to the URT peipherals on
the dsPICr by using signals which are compatible with the RS485 standar

Figure 3.20: [FLEX104] FLEX Multibus RS485 Module

3.3.5.1 Technical details

Figure 3.21: [FLEX104] Details of FLEX Multibus RS485 Modwé

Jumper pos. 1-2 pos. 2-3
JP1 LOOPBACK -
JP2 TXEN _dsPIC | TXEN _GND
JP3 TXEN _dsPIC | TXEN _+5V

Note: Default jumper settings are indicated by a

Table 3.31: FLEX104 - Jumpers

39



Pin 1| +5V
Pin2 | TX
Pin 3 | TXEN
Pin 4 | RX
Pin5 | -

Pin 6 | GND

Table 3.32: FLEX104 - CON1

Pinl| -

Pin 2 | RS485-
Pin 3 | RS485+
Pin4 | -

Pin 5 | GND

Table 3.33: FLEX104 - CON3
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3.3.6 [FLEX105] FLEX Multibus RS422 Module

The board, depicted in Figure 3.22 is the RS422 Module. It ts on slot 1 of the FLEX
Multibus Base Daughter Board, refer Figure 3.14

This module can be used to export the UART pins linked to the URT peipherals on
the dsPICRrR by using signals which are compatible with the RS422 specation.

Figure 3.22: [FLEX105] FLEX Multibus RS422 Module

3.3.6.1 Technical details

Figure 3.23: [FLEX105] Details of FLEX Multibus RS422 Modwé

Jumper pos. 1-2 pos. 2-3
JP1 TXEN _dsPIC | TXEN +5V
JP2 LOOPBACK _0 -

JP3 TXEN _dsPIC | TXEN GND
JP4 TXEN _dsPIC | TXEN +5V
JP5 LOOPBACK _1 -

JP6 TXEN _dsPIC | TXEN GND
JP7 RX_0 RX_1

Note: Default jumper settings are indicated by a

Table 3.34: FLEX105 - Jumpers
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Pin 1| +5V
Pin2 | TX
Pin 3 | TXEN
Pin 4 | RX
Pin5 | -

Pin 6 | GND

Table 3.35: FLEX105 - CON1

Pin 1 | RS485+0
Pin 2 | RS485-0

Pin 3 | RS485+.1
Pin 4 | RS485-1

Pin 5 | GND

Table 3.36: FLEX105 - CON2

42



3.3.7 [FLEX106] FLEX Multibus CAN Module

The board, depicted in Figure 3.24 is the CAN Module. It ts on slot 3 and/or slot 4
of the FLEX Multibus Base Daughter Board, refer Figure 3.14

The module can be used to export the CAN peripheral pins whicare available on the
dsPICRr using a CAN transceiver.

Figure 3.24: [FLEX106] FLEX Multibus CAN Module

3.3.7.1 Technical details

Figure 3.25: [FLEX106] Details of FLEX Multibus CAN Module

Jumper pos. 1-2 pos. 2-3
JP1 LOOPBACK -

Note: Default jumper settings are indicated by a

Table 3.37: FLEX106 - Jumpers
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Pin 1| +5V
Pin 2 | RX_CAN
Pin 3 | TX_CAN
Pin 4 | GND

Table 3.38: FLEX106 - CON1

Pinl| -

Pin 2 | CAN+
Pin 3 | CAN-
Pin4 | -

Pin 5 | GND

Table 3.39: FLEX106 - CON3
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3.3.8 [FLEX107] FLEX Multibus SPI Module

The board, depicted in Figure 3.26 is the SPI Module. It ts on slot 6 of the FLEX

Multibus Base Daughter Board, refer Figure 3.14

The module can be used to export one of the SPI peripheral pimgich are available on
the dsPICr. The module also has a set of components which are used to gaitthe
microcontroller pins from input signals that are not compable with the speci cations.

Figure 3.26: [FLEX107] FLEX Multibus SPI Module

3.3.8.1 Technical details

Figure 3.27: [FLEX107] Details of FLEX Multibus SPI Module

Jumper | pos. 1-2 | pos. 2-3
JP1 SPILDO GND
JP2 SPI_CLK GND
JP3 SPI.DOC GND
JP4 SPI.SS GND

Note: Default jumper settings are indicated by a

Table 3.40: FLEX107 - Jumpers
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Pin 1| +5V

Pin 2 | SPI.DO
Pin 3 | SPI_DI
Pin 4 | SPI.CLK
Pin 5 | SPI.SS
Pin 6 | GND

Table 3.41: FLEX107 - CON2

Pin 1 | SPI.DO_C
Pin 2 | SPLLDI C
Pin 3 | SPI.CLK_C
Pin 4 | SPI.LSSC
Pin 5| GND

Table 3.42: FLEX107 - CON3
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3.3.9 [FLEX108] FLEX Multibus Serial TTL Module

The board, depicted in Figure 3.28 is the Serial TTL Module. It ts on slot 1 and/or

slot 2 of the FLEX Multibus Base Daughter Board, refer Figure3.14

This module can be used to export the UART pins linked to the URT peipherals on
the dsPICr by using signals which are compatible with TTL electronic agpments.
The module also has a set of components which are used to pobtéhe microcontroller
pins from input signals which are not compatible with the spa cations.

Figure 3.28: [FLEX108] FLEX Multibus Serial TTL Module

3.3.9.1 Technical details

Figure 3.29: [FLEX108] Details of FLEX Multibus Serial TTL Module

Jumper | pos. 1-2 | pos. 2-3
JP1 TX_1 GND
JP2 SCK 1 GND
JP3 TX_TTL GND
JP4 RTS_TTL GND

Note: Default jumper settings are indicated by a

Table 3.43: FLEX108 - Jumpers
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Pin 1| +5V
Pin2| TX_1
Pin 3 | SCK_1
Pin4 | RX_1
Pin 5 | FRCK_1
Pin 6 | GND

Table 3.44: FLEX108 - CON2

Pinl1| CTS.TTL
Pin 2 | RX_TTL
Pin 3| TX_TTL
Pin 4 | RTS_TTL
Pin 5| GND

Table 3.45: FLEX108 - CON3
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3.3.10 Multibus 12C Module

The 12C Module ts on slot 5 of the FLEX Multibus Base DaughterBoard, refer Figure
3.14

This module can be used to connect in a safe way an 12C bus to ookthe 12C pe-
ripherals of the dsPICR . The protection includes protection from spikes, as well dsot
insertions and hot extractions.
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3.3.11 [FLEX109] FLEX Demo Daughter Board

The FLEX Demo Board, as depicted in Figures3.30and 3.31, is a FLEX Daughter
Board, refer Section 3.3, targeted speci cally for educational institutions e.g. $hools
and Universities.

Figure 3.30: [FLEX109] FLEX Demo Daughter Board - front side

The FLEX Demo Board ts directly on FLEX Base Boards (FLEX Full, refer Subsection
3.2.YFLEX Light, refer Subsection 3.2.2 and it adds-on a lot of most commonly used
features that are used for carrying out prototyping and lab@tory experiments.

The features hosted on Demo Board are:
2 DAC outputs (12 bit resolution)
3-axis accelerometer (selectable range from 1.5g to 6g)
Direct support for quadrature encoder

Set of 4 Push buttons

50



Figure 3.31: [FLEX109] FLEX Demo Daughter Board - back side

Set of 8 LEDs

LCD (16 characters x 2 lines)
Buzzer

Potentiometer

Thermal sensor

Light sensor

InfraRed receiver and transmitter

ZigBee connector
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Socket for Multibus serial modules (one of FLEX103, FLEX1Q4~LEX105, and
FLEX108)

USB wiring for FLEX Full Base Board

Note: The FLEX Demo Board is fully supported by Scilab/Scico s code generator,
where specific blocks are available to directly control the main peripherals.
Hence, applications can be entirely generated without writ ing any C code!

3.3.11.1 Technical details

Figure 3.32: [FLEX109] Dimensions of FLEX Demo Daughter Bod
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Figure 3.33: [FLEX109] Details of FLEX Demo Daughter Board

Pin 1 | Analog Output 1
Pin 2 | GND
Pin 3 | Analog Output 2
Pin 4 | GND

Table 3.46: FLEX109 - MORS1 (DAC Connector)

Pin 1| Data 1

Pin 2 | Data 2

Pin 3 | Vout/+5V (selectable)
Pin 4 | GND

Table 3.47: FLEX109 - MORS2 (AUX Connector)
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Pin 1

CTS (232/TTL)/TX+ (422)

Pin 2

RX (232/TTL)/TX- (422)/485- (485)

Pin 3

TX (232/TTL)/RX+ (422)/485+ (485)

Pin 4

RTS (232/TTL)/RX- (422)

Pin 5

GND

Table 3.48: FLEX109 - MORS3 (UART Connector)

DL1 (yellow)

RFO

DL2 (yellow)

RF1

DL3 (yellow)

RF2

DL4 (yellow)

RF3

DL5 (yellow)

RD8

DL6 (yellow)

RD9

DL7 (yellow)

RD10

DL8 (yellow)

RD11

Table 3.49: FLEX109 - LEDs

Jumper pos. 1-2 pos. 2-3

[JP1] DAC Vref+ +5V +3.3V

[JP2] DAC Vref- GND GNDout

[JP3] Aux Vvdd Vout +5V

[JP4] UART Vss GND GNDout

[JP5] UART Aux | INT (Konnex/EIB) RTS (232/422/TTL)
[JP6] Buzzer Vdd Vout +5V

Note: Default jumper settings are indicated by a

Table 3.50: FLEX109 - Jumpers

Push Btn. pin | pos. 1-2 (normal) | pos. 2-3 (pressed)
PULS1 RD4 +5V GND
PULS2 RD5 +5V GND
PULS3 RD6 +5V GND
PULS4 RD15 +5V GND

Table 3.51: FLEX109 - Push Buttons
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CON3 CON4
Pin1|+3.3V | Pin1| GND
Pin 2 | Reset | Pin 2 | Vreg
Pin 3 | FIFO | Pin 3 | CSN
Pin4 | SDO | Pin 4 | SDI
Pin 5| SCK Pin5 | CCA
Pin 6 | SFD Pin 6 | FIFOP

Table 3.52: FLEX109 - CON3+CON4 (ZigBee Connector)

Pin 1| +5V

Pin 2 | RF5 (TX1)

Pin 3 | RF12 (SCK1

)

Pin 4 | RF4 (RX1)

Pin 5

JP6 (default pos. 1-2 i.e. Vout)

Pin 6

JP4 (default pos. 2.3 i.e. GND)

Table 3.53: FLEX109 - CONG6 (Connected to Serial TTL)

Pin 1

CTS (232/TTL)/TX+ (422)

Pin 2

RX (232/TTL)/TX- (422)/485- (485)

Pin 3

TX (232/TTL)/RX+ (422)/485+ (485)

Pin 4

RTS (232/TTL)/RX- (422)

Pin 5

GND

Table 3.54: FLEX109 - CON7 (connected to MORS3)

Pin 1 | Encoder Index Pin 2 | PWMout 1L

Pin 3 | Encoder Channel A|| Pin 4 | PWMout 1H
Pin 5 | Encoder Channel B|| Pin 6 | PWMout 2L
Pin7 | OC8 Pin 8 | PWMout 2H
Pin 9 | Analog Input 19 Pin 10 | PWMout 3L

Pin 11 | OC3 Pin 12 | PWMout 3H
Pin 13 | DSPPCLK Pin 14 | PWMout 4L

Pin 15 | DSPPDATA Pin 16 | PWMout 4H
Pin 17 | DSPMCLR Pin 18 | Analog Input 20
Pin 19 | AV SSext Pin 20 | Analog Input 21
Pin 21 | AV DDext Pin 22 | GND

Table 3.55: FLEX109 - CON8 (AUX2 Connector)
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Pin 1 | Vout
Pin 2 | GNDout
Pin 3 | +5V

Pin 4 | GND
Pin 5| +3.3V
Pin 6 | GND

Table 3.56: FLEX109 - CON9 (Power Connector)
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3.4 Packs

3.4.1 [FLEX110] FLEX multibus pack

The FLEX multibus pack, depicted in the Figure 3.34 with most widely used serial
communication standards is now available!

Figure 3.34: [FLEX110] FLEX multibus pack

The FLEX Multibus Base Daughter Board is piggybacked on FLEXBase Boards (FLEX
Full, refer Subsection 3.2.¥FLEX Light refer Subsection 3.2.2 and in turn, the FLEX
Multibus modules are piggybacked on the FLEX Multibus Base Bughter Board.

The FLEX multibus pack consists of:

1 x [FLEX101] FLEX Multibus Base Daughter Board (bare board vwthout Ether-
net port), refer Subsection 3.3.2

1 x [FLEX102] FLEX Multibus Ethernet Module + 1 x RJ45 Ethernet port (to
be soldered), refer Subsectior8.3.3

2 x [FLEX103] FLEX Multibus RS232 Modules, refer Subsectior3.3.4
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1 x [FLEX104] FLEX Multibus RS485 Module, refer Subsection3.3.5

1 x [FLEX105] FLEX Multibus RS422 Module, refer Subsection3.3.6

2 X [FLEX106] FLEX Multibus CAN Modules, refer Subsection 3.3.7

1 x [FLEX107] FLEX Multibus SPI Module, refer Subsection 3.3.8

1 x [FLEX108] FLEX Multibus Serial TTL Module, refer Subsecion 3.3.9

Note: The FLEX multibus pack does not include FLEX Base Board

3.4.1.1 Technical details

Refer technical details of:
[FLEX101] FLEX Multibus Base Daughter Board, refer Sub-sukection 3.3.2.1
[FLEX102] FLEX Multibus Ethernet Module, refer Sub-subsetion 3.3.3.1
[FLEX103] FLEX Multibus RS232 Module, refer Sub-subsectio 3.3.4.1
[FLEX104] FLEX Multibus RS485 Module, refer Sub-subsectio 3.3.5.1
[FLEX105] FLEX Multibus RS422 Module, refer Sub-subsectio 3.3.6.1
[FLEX106] FLEX Multibus CAN Modules, refer Sub-subsection3.3.7.1
[FLEX107] FLEX Multibus SPI Module, refer Sub-subsection3.3.8.1
[FLEX108] FLEX Multibus Serial TTL Module, refer Sub-subsetion 3.3.9.1
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3.4.2 [FLEX111] FLEX fast track suite

FLEX boards enable easy and fast development of embedded hpgtions for the Mi-
crochip dsPICr DSC micro-controller. The easily expandable hardware, cdmmed with
widely available software applications, makes FLEX idealbf Schools and Universities
for fast track education.

Figure 3.35: [FLEX111] FLEX fast track suite

As depicted in the Figure 3.35 the FLEX Demo Daughter Board is one of the few edu-
cational boards o ering 2 DAC outputs, a 3-axis acceleromet, and a direct support for

an encoder. Moreover, with the direct support of the Scilabocle generator, applications
can be entirely generated without writing any C code.

The FLEX fast track suite consists of:

Hardware
{ 1 x [FLEXO003] FLEX Full Base Board, refer Subsection3.2.2
{ 1 x [FLEX109] FLEX Demo Daughter Board, refer Subsection3.3.11

Free Software
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{ ERIKA Enterprise real-time kernel

{ Scilab/Scicos simulation and code generation tool

Support (available on the web-site)
{ Ready to run demos with source code
{ Application notes
{ User Forums

{ Wiki

3.4.2.1 Technical details

Refer technical details of:
[FLEXO003] FLEX Full Base Board, refer Sub-subsection3.2.2.1
[FLEX109] FLEX Demo Daughter Board, refer Sub-subsectior8.3.11.1
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3.5 Hardware Customisation

A number of possible extensions can be made to the FLEX Basedds, refer Section
3.2 to add new functionalities, sensors, network connectionactuators, etc. Simple
extensions can be made by hand by either using a Thru Hole Baamrefer Subsection
3.3.1, or using a Multibus Base Board, refer Subsectior8.3.2 More decent extensions
may require some expertise. This may require some speciatipgnent (e.g. mounting

SMD components) to implement a fully functional board. To awid these problems, Em-
bedded Solutions Srl can handle you speci c needs and creaeustomised Daughter
Board for FLEX, refer Section 3.3

Depending on the number of items to be produced, it could be meenient to re-engineer
an entire board together with the Base and the Daughter Boagdto save on size, weight,

and power consumption. Embedded Solutions also handles fiyping of multilayer
boards with SMT and PTH technologies.

Contact us for customised FLEX Daughter Boards!
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4 Software for FLEX

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

4.1 Erika Enterprise

First of all, FLEX comes withErika Enterprises the default software development envi-
ronment. In particular, Erika Enterpriséor Microchip dsPIC (R) DSC micro-controller
family is a complete open-sourdeRTOS implementing the OS, OIL, and ORTI part of
the OSEK/VDX standard ( http://www.osek-vdx.org ). Erika Enterprisancludes 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 applican.

4.2 Libraries for FLEX

Erika Enterpriséully supports the FLEXboards and all the Daughter Boards. A complete
set of libraries allows the exploitation of all the featuregrovided. The development of
complex applications based on th&€LEX Base Board and available Daughter Boards is
simpli ed by a well documented and clear set of primitives. Tie needed libraries can be
con gured using the RT-Druid tool, letting the developer to dedicate the e orts to the
implementation of the program logic.

4.3 Template applications

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

IErika Enterprises distributed under the GPL+Linking exception license
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4.4 Scilab and Scicos code generator

Finally, a code generator for Scilab and Scicos designs is@hbvailable. The code gener-
ator has been developed in collaboration with Simone Manridrom INRIA (FR), and
Roberto Bucher from SUPSI Lugano.

Please check the Evidence web sitettp://www.evidence.eu.com to get updated
documentation and manuals about the Scilab/Scicos code gaator support.
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5 FLEX Producers and Distributors

5.1 FLEX Producers

The FLEX platform is a result of synergistic e ort of two Italian companies working
in the eld of embedded systems: Evidence Srl and Embedded I&ons. These two

companies combined their respective skills on real-timestgms and electronic boards
development, to create this complete, easy-to-use, compaolution for creating complex

applications based on the Microchip dsPI@ DSC micro-controller.

In particular,

Evidence Srl provided a GPL version of the Erika Enterprise ROS, including
template applications for the FLEX Boards.

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

In addition to the availability of a set of Daughter Boards, t is also possible to make
customised Daughter Boards. If you are interested in havingustomised FLEX hard-
ware, please check Sectior3.5.
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5.2 FLEX Distributors

FLEX Boards are only sold though dristributors.
Please refer the distributors list, Table 5.1, to buy FLEX Boards!

5.2.1 Where is FLEX available?

Location Distributor

Europe:

ltaly EMCElettronica
http://dev.emcelettronica.com/

Italy InWare srl
http://www.elettroshop.it/

France M.N.I.S.
http://www.mnis.fr/

UK Farnell
http://www.farnell.co.uk/

Asia:

Japan IPIShop
http://www.ipishop.com/

USA:

USA Microcontroller Shop
http://microcontrollershop.com/

USA Spark Fun Electronics Inc.

http://www.sparkfun.com/

South America:

Chile & South America Ingeniera MCI Ltda. (Olimex Chile)
http://www.olimex.cl/

Worldwide:

Worldwide Farnell
http://www.farnell.com/

Worldwide Microchip Direct

http://www.microchipdirect.com/

Table 5.1: FLEX Distributors

5.2.2 What if my country is not listed?

Please select the nearest distributor to your site!
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5.2.3 Would you like to become a distributor?

If you are a distributor and you want to distribute FLEX Boards in selected countries,
please do not hesitate to contact us!
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