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1 Introduction

1.1  Purpose & Scope
The purpose of this document is to provide details regarding the use of the ModFLEX

Shield For Arduino with the Arduino Duemilanove. There are ModFLEX Shields
available for both the ProFLEX01 and SiFLEX02 ModFLEX modules.

1.2 Audience

This document is intended to be read by electronics hobbyists. It is assumed that the
person reading this has a mild technical understanding.

1.3 Applicable Documents

e ProFLEXO01/SiFLEX02 Datasheet
e  ProFLEX01 /SiFLEX02 Host Protocol User’s Guide

1.4 Revision History

Date Change Description Revision

12-10-2010 Initial release. 1.0

Table 1 Revision History
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2 J umper Configurations

2.1.1 Jumper 1 (J1)

Jumper J1 is used to enable the software reset for the ModFLEX module. When this is
enabled (moved to the position connecting pins 2 and 3) digital pin 6 (D6) on the Arduino
Duemilanove controls the reset signal of the ModFLEX module. When using the
software reset capability, D6 on the Duemilanove needs to be configured as a digital
output and be set high for normal operation. Resetting the ModFLEX module is
accomplished by setting D6 low for a couple of milliseconds, and then setting it back
high.

The software reset is being used for the demo application provided, and as such J1 pins
2 and 3 should be jumpered.

2.1.2 Jumper 2 and 3 (J2 and J3)

J2 and J3 are responsible for determining which mode of UART the Duemilanove uses
to communicate with the ModFLEX module on the ModFLEX Shield. When the
ModFLEX Shield is configured to use hardware UART mode (J2 and J3 moved to the
positions connecting pins 1 and 2) the Duemilanove will use its designated UART RX
and TX pins (D0 and D1 respectively) to communicate with the ModFLEX module.
When it is desired to use software UART mode, digital pins 7 (D7) and 8 (D8) will be the
RX and TX UART signals respectively.

When using hardware UART mode, the J2 and J3 jumpers must be removed when
uploading software to the Duemilanove. The reason for this is that the hardware UART
is used by the Arduino bootloader.

For the demo application software UART mode is used, and as such jumpers J2 and J3
should be connected between pins 1 and 2.
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3 Firmware and Necessary Software

3.1 Arduino Software

First you will need the Arduino Software. At the time of this writing the most current build
is 0021. It can be downloaded by using this link:
http://arduino.googlecode.com/files/arduino-0021.zip. If this link fails look under the
download section at arduino.cc/en.

Extract the downloaded .zip’s contents anywhere you would like. No installation is
required; you will simply locate and execute the arduino.exe file located within the
extracted folder to use this software:

gg}' . v arduino-0021 > Search arduine-0021

N
Organize * Open Share with + Burn Mew folder 4= = E;' I@I
v Favorites *  Mame : Date modified i

Bl Desktop J drivers 10/25/2010 5:08 PM
4. Downloads , examples 10/25/2010 5:08 PM
= Recent Places ) hardware 10/25/2010 5:08 PM
s J java 10/25/2010 510 PM
- Libraries I ) lib 10/25/2010 510 PM
3 Documents J libraries 10/25/2010 510 PM  |=
rJ'. Music J reference 10/25/2010 511 PM
=/ Pictures J tools 10/25/2010 5:11 PM
B videos L 10/25/2010 5:08 PM
|%| cygiconv-2.dll 10/25/2010 5:08 PM
2, Hnmenrnien il evienaind Al 1N P50 G08 DRA
Figure 1
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3.1.1 ModFLEX Wireless Shield Library

Download the ModFLEX Wireless Shield Library using one of the following links.
ProFLEX01 ModFLEX Shield

http://www.lsr.com/products/radio modules/802.15.4/proflex-01.aspx

SiFLEX02 ModFLEX Shield

http://www.lsr.com/products/radio modules/900 mhz/siflex-02.aspx

Extract the .zip’s contents in the “library”folder located within the extracted “aruindo-

0021”folder:

@Uv| ¥ Computer » Local Disk (G e arduine-0021 » arduine-0021 » libraries »

v |4 | s

File Edit ‘Wiew Tools  Help

Organize - = Open Include in library - Share with - Burn Mew folder
' Favorites Marre Date modified T
Bl Desktap L DE1307RTC 12/8/2010 9:13 P4 File
g Downloads EEPRCMA 127872010 9:13 PR File
| Recent Places Ethernet 127872010 9:13 PRA File
Firmata 127872010 9:13 Ph File
Bl Desktap LiquidCrystal 127872010 9:13 Ph File
o Libraries A atrix 127872010 9:13 Ph File
3 Docurrents P odFLEX M ireless 127872010 9:13 Ph File
@' Music MewSoftserial 127872010 9:13 Ph File
=/ Pictures Sensirion 127872010 9:13 Ph File
B videos 1 Servo 12/8/2010 9:13 P4 File
Figure 2
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If you are using the ProFLEX01 Module Shield dismiss the following steps.

1. Open the newly extracted ModFLEXWireless folder and open the LsrModuleApi.h file
using any text editor:

@U‘?| o= arduino-0021 » arduine-0021 » libraries » ModFLEXWireless » v |+
File  Edit Miew Tools  Help
Organize = Include in library - Share with = Burn Mew folder
" Faworites = Mame
Bl Desktop | html
& Dowenloads | mmaster
< Recent Places | slawve
‘-'-j Larbdodulefpi.cpp
Bl Desktop 0] Lsrhaduledpik
o Libraries
| Docurnents ]| LLLJ
Figure 3

2. Modify the following define to SIFLEX02 instead of PROFLEXO01:

#ifndef LsrModuleldpi h
#define LsrModuleldpi h

#include <inttypes.h:
Hifndef NULL

#define NULL ]
#endif

S igdefine ITIFLEXO0Z S/« Use with a SiFLEX0:Z ModFLEX Shield (900MH=)
fidefine PROFLEX01 ///«< Use with a ProFLEX01 ModFLEX Shield (2.4GH=)

Figure 4
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3.1.2 NewSoftSerial Software

In order to utilize the software UART mode on the ModFLEX Wireless shield you will
need the NewSoftSerial library from Arduiniana. At the time of this writing the latest
version can be downloaded using this link:
http://arduiniana.org/NewSoftSerial/NewSoftSeriali10c.zip. If this link fails it can be
located at http:/arduiniana.org/libraries/newsoftserial/.

Open the downloaded .zip and transfer the “NewSoftSerial” folder to the “libraries” folder
n “arduino-0021"

Organize « Extract all files

=
-
. MName
- Favorites

Bl Desktop ‘E‘ . MewSoftSerial
4 Downloads |

=] Recent Places

4 Libraries
3 Documents
J‘. Music

@Qj | < Program Files (86) » farduino-0021 »_libraries |

Organize « = Open Include in library « Share with + Burn
[ Favorites - MEms
Bl Desktop . ArdFX_API
& Downloads E J EEPROM
=] Recent Places ) Ethernet
J Firmata
4 Libraries , LiquidCryst
3 Documents | Matrix av
= Pictures | Servo

Figure 5
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4 Demo Application

4.1.1 Purpose

The demo application is provided to show users how the ModFLEX Wireless shield can
utilize both hardware and software UART, as well as how to make use of the ModFLEX
Wireless Library. The Arduino communicates with the wireless ModFLEX module using
software UART, and the PC using hardware UART. Two Arduino Duemilanoves
equipped with the same type of ModFLEX Wireless shields (ProFLEX01 or SiFLEX02)
are required for this demo application.

4.1.2 Loading the Demo Application

1. Determine which Duemilanove you want to be the “slave” and which one you want to
be the “master”.

2. Open the “arduino-0021"folder and execute the “arduino.exe’file:

(e o002t <[

Organize « Open Share with + Burn Mew folder = ~ i l@'
N Favorites Marme i Date modifie *
Bl Desktop J drivers 10/25/2010 5
4. Downloads | examples 10/25/2010 5
| Recent Places , hardware 10/25/2010 5

| | java 10/25/2010 5
0 Libraries I . lib 10/25/2010 5
3 Documents J libraries 10/26/2010 9| =
J'- Music | reference 10/25/2010 5
= Pictures | tools 10/25/2010 5
B Videos 1 10/25/2010 5
Figure 6
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3. First we will load the slave. Locate the “sketch” to be loaded onto the slave. The file
is located in the “ModFLEXWireless”folder (arduino-
021\libraries\ModFLEXWireless\slave):

Edit Sketch Tools Help
New Ctrl+MN
Open... Ctrl+0
Sketchbook
Examples » i
Close Crl+W
Save Ctrl+5
Save As... Ctrl+Shift+5S

Upload to IfO Board  Ctrl+U

Page Setup Ctrl+Shift+P
Print Ctrl+P
Preferences Ctrl+ Comma
Quit Chrl+Q
Figure 7
Look: in: | slave - (3 ? ""‘ m*
= MName . Date modified Type
he s 10/25/2010 1:40 PM _ Processin:
Recent Places
Desktop
=
Libraries
5
A
Computer
L 4| i k
Metwork
File name: slave pde -
Fles of type: [ Al Files ) -] | Cancel |
Figure 8
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4. If you are using SiFLEX02 ModFLEX Shields, edit the following section of code to
look like this:

#include <LsrModuledpi.hc=

#define TEST APP M3G_LENGTH 18
#define SIMPLE_SHORT ADDE_RF_PKT START OF SRC_ADDR_INDEX 12
#define SIMPLE_SHORT ADDE_RF PKT START OF DATA INDEX 15

PAN ID
RF CHANNEL
TX_POWER
MASTER_ADDR
#define SLAVE ADDE 2

Figure 9

5. Connect the Duemilanove (ModFLEX shield attached) to your PC, make sure the
appropriate COM port is selected, and upload to the board:

| ig_):slave | Arduing .E_; If |
File Edit Sketch

Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload

#include "Lar] Serial Menitor Ctrl+ Shift+ M i
Board 3
defi TEST .
faerine TEAT » com
- COM3
#define SIMPLI Burn Bootloader 3
#define STMPLL oo o oo emeee e COMa e
v COM4
#define PAN ID 100
#rdafines REF CHLWIFET. 2

Figure 10

File Edit Sketch Tools Help

' m Upload

#include "LsrModuledpi.h™ -

#define TEST AFPP_MSG LENGTH 14

Figure 11

6. Repeat the same steps for the master.
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7. At this point both Duemilanoves should be powered up and communicating. Open
the Arduino Serial Monitor to see the data the master is sending to the PC using the

hardware UART. Make sure the COM port is the same as the one the master is
connected to. Also the baud rate should be set to 19,200

| £| master | Arduino 0021

File Edit Sketch Tools Help

oid loop ()
i

ModFlex.PunHostBx3tateMachine () »

Figure 12

The Serial Monitor window will appear displaying simple statistics from the master
' | % COM22

255
Source Address:

Packet ID: 45

*** Deceived Simple Short Addressing BF Data Packet FHrsdddrrridddrdrrdddrrrddrrrassss
—————————— LQT:

E

Total Simple Short Addressing BF Data Packets Beceiwed

i : 1le
e o e o o e o i e e o o o o e e o o o o e e e o o o e e e e o o o o e o o o e e e o o o e i e e o o o o i e o o o e i e o o o o o

ZEE
Source Address:

Packer ID: 1]

**%* Deceived Simple Short Addressing BF Data Packet FHFsFdfrrrrdfdrrrrdidrrrddddraadsss
—————————— LQI:

E

—————————— Total Simple Short Addressing BF Data Packets PBeceiwed

T T R T T T R A A T T A R A X T T XL LT T X T X T L X EE LY

:ND line ending -: :I'EIZEIEI baud

-

Figure 13
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5 Ping Pong Range Test on ModFLEX Shield

See the Development Kit User’'s Guide for detailed information
regarding the Ping Pong Range Test usage.

The Ping Pong Range Test firmware is built into the module firmware. This allows for
the test to be used on the ModFLEX shield. Jumper J1 must be set so the software
reset is disabled.
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ModFLEX Wireless Shield Library User Guide

The ModFLEX Wireless Library comes with a user guide. To view it, locate the
“‘index.html” file residing in the “htm/”folder of the “ModFLEXWireless”folder:

@Uﬂ |« arduino-0021 » arduino-0021 » libraries » ModFLEXWireless » html » v |4 || search
File Edit ‘“iew Tools Help

Organize = & Open - Print Burn Mew folder

e Favorites it Marne Date madifi

Bl Deskton E & functions_func.html 12852010 8

& Downloads & functions_vars.html 125852010 8

5| Recent Places & glabals.htrnl 12/8/2010 8

& globals_defs html 12782010 &

B Desktop & globals_type.html 12/8/2010 &

L Libraries P globals wars.html 1282010 8

3 Docurnents & index.htrnl 12/8/2010 &

‘ husic | installdo 12852010 8

& Pictures & main.html 12/8/2010 8:

[ =t - A5 o e

Figure 14

You can now navigate around this webpage and find helpful information about using the
ModFLEX Wireless Library:

= ey 2 - -
/[ ModFLEX Arduino N -
| -
C M O filey//Crarduino-0021/arduing-0021/libraries/ModFLEXWireless/html findex htm
[ Google [ eBay [ Arduino [Eeifct
Q- Main Page Classes Files

| |
ModFLEX Arduino

H@ Class List ModFLEX Arduino Documentation
@ Class Members
E FI:B List b Generated on Wed Dec @ 2010 20:57:28 for ModFLEX Arduine by @j@é ssﬁ
: File Members
Figure 15
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7 Contacting LS Research

Headquarters LS Research, LLC
W66 N220 Commerce Court
Cedarburg, WI 53012-2636
USA
Tel: 1(262) 375-4400
Fax: 1(262) 375-4248

Website www.Isr.com
Technical Support support@lsr.com
Sales Contact sales@lsr.com

The information in this document is provided in connection with LS Research (hereafter referred to as
“LSR”) products. No license, express or implied, by estoppel or otherwise, to any intellectual property right
is granted by this document or in connection with the sale of LSR products. EXCEPT AS SET FORTH IN
LSR'S TERMS AND CONDITIONS OF SALE LOCATED ON LSR'S WEB SITE, LSR ASSUMES NO
LIABILITY WHATSOEVER AND DISCLAIMS ANY EXPRESS, IMPLIED OR STATUTORY WARRANTY
RELATING TO ITS PRODUCTS INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTY OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT. IN NO
EVENT SHALL LSR BE LIABLE FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL, PUNITIVE,
SPECIAL OR INCIDENTAL DAMAGES (INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS
OF PROFITS, BUSINESS INTERRUPTION, OR LOSS OF INFORMATION) ARISING OUT OF THE USE
OR INABILITY TO USE THIS DOCUMENT, EVEN IF LSR HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES. LSR makes no representations or warranties with respect to the accuracy or
completeness of the contents of this document and reserves the right to make changes to specifications
and product descriptions at any time without notice. LSR does not make any commitment to update the
information contained herein. Unless specifically provided otherwise, LSR products are not suitable for,
and shall not be used in, automotive applications. LSR’s products are not intended, authorized, or
warranted for use as components in applications intended to support or sustain life.
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