Quick Start Guide

RUGID COMPUTER, INC.

9730-F1 Lathrop Industrial Dr. SW
Olympia, WA 98512 RU-WiSI-QS-1101
USA Preliminary

Support@RugidComputer.com April, 2011



mailto:support@rugidcomputer.com?subject=support

A N 4 N
' J I ) |
l  §F J N J |
|y J JJ |
FE - o Ve WiSI Quick Start Guide
1 OVERVIEW ....ccuiiiieniiiiiniiiiieeniiiiessiiimessesissssssissssossssssssssnssosssnssssssnssssssnssssssnssssssnssssssnssssssnssssssnssssssnsssssssssssssssssssnnsssssnnsssssnsssssannsns 3
1.1 SYSTEM COMPONENTS ......ttttteeteeesutttteeeeeessauusteeeeesesaausssaaeeesssaauntetaeeesaesanseneaeeeessaaseseaeeeeesasaanseaaeeeesesaanbanaeaeesesaasssbeaeeessannanseeees 4
1.2 DYNAMICALLY SELF CONFIGURING INETWORK ... .vveeutreettesseeestressseeesssesseeesssessessssaesssessnssesssessssessnsesensessnsessnseesnsessssessnsesenseesnsesssseesnses 5
2 UNPACKING AND SETUP ...cuutetiiiiiiiisisneeeiisiisssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsessssssssssssssssssssssssssssssssssssss 5
2.1 INSTALLING WISI CONFIGURATION CONSOLE ..uvveiuvteesresseeesuressseeesssessesssssessessssaesssessnseesnsessssesssessnsessssessssessnsessnsessnsssenseessssesnsessnses 6
2.2 SETUP WISI PROGRAMMING KIT <. eeitittetee ettt et ettt et e e e sttt et e e e sttt e e e s e aas b ettt e e e s esaanb e bt e e e e e e s anbabtaaeeeesanbnbaeaeaeesannnseaaeas 12
2.2.1 INSEAIIING USB DIV ...ttt ettt et ettt ettt e ettt e et ettt e et e sttt e st e ettt e st e sabneenaeeeabneenseeeans 13
2.3 CONNECTING WISI DOCKING STATION TO CONFIGURATION CONSOLE...ceteeeiuutrttteteeesauirrteeeesssaaustteeeeeesesaussereeeeessssasssseesesssasnsnseeeeesenns 15
3 CONFIGURING YOUR FIRST WISI SYSTEIM ... ceuuiiiieeiiiinniiinnneiisnssesisnssesisnssssisnssesssnssssssnssssssnssssssnssssssnssesssnssssssnsssssnnsssssnnssssanne 16
3.1 CONFIGURATION CONSOLE STARTUP....eeeutteruteesuteessreesuseessseesueesssesssseesssesssssesssesssseesssesssseesssesssseesssesssssessseessseesssessssssssesssseesssessseees 16
3.1.1 Connecting WiSI Docking Station t0 DEVEIOPMENT PCi...............ueeeeuereeeiieeesiteeeeeeteeeeeteaesstteeaessssaaesssssasessesasesseaesnsees 16
3.1.2 Charging WiSI SOIAr POWEIEA NOGES ............ccoeuveeeeeiieeeeee e esee e ettt e e ettt e e sttt e e e et a e e e ta e e e s tsaaaeastsaaessseasasasssasassseaesssees 18
3.2 CONFIGURING SYSTEM .1eeuuvteutieeuteesureasseessseesseessseasssessssessssessssssssssesssssssssssssssssssesssssssssssssessssessssessssssssssssssessssessssessssesssessssessssens 18
3.3 SAVING WISI PROJECT ..vveuteeeteeeuteeeteeeteeassaeeseeessseesesassseassssassesssesaseeassesasssansessssesnsesanssesnsesansessnsessnsessnsssensessnsssensessssesensesnses 22
34 LOADING WISI IMIODULES.....vveetveesuteesereesseessseeaseessseeaseesssesasessnsesansessssssansessssssenssesnsssansessssssessessnsssasssssnsssessessssssssssessssesssensssens 23
3.5 VERIFYING WISI SYSTEM OPERATION. .. .veeiuveeeureeiureessseesuseeasseessseessseesssessssessssessssessssessssesssssesssesssssssssessssssssesssessssessssessssessnsessssessns 25
3.6 PREPARING WISI IMIODULES FOR SHIPPING «..veeuvteeuteesureesseesreeasseesssesssseesssessnsessssessnsessnsessnsessssessssssssssssnssssnsssesseesnsssssssesssssessssssenes 26
4  ADVANCED CONFIGURATION FEATURES........cccootrnmrettiiiiissssnnnesssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssssssssssssssssssssssnnsans 27
4.1 WISI — SAMPLING RATE CONFIGURATION .0t euvteeuteeettesssesenseesseesnseesssessnseesssessnsesssessnsesssessnsesssessnsessnsessnsessnsessnsessnsssensessssesensessnses 27
4.2 CLONING WISTINODES .. uvveetteesuteesiteesteestteesseessseessseesssesssseesssessssessssesssssesssesssssesssesnsssesssesssseesssesnsssesssesssssssssessssessssesnsseessseenseees 29
4.3 WVIST SENSOR INTERFACE ...ttt euvveeuteeeteesusesesseeeseeensseessesanssesssesassesssesanseesssesasessnsessssssnsesanssssnsesansessnsessnsessnsessnsessnsssensessnsesensesnsns 32
4.3.1 ANQAIOG INPUL CAANNEI SEELINGS ..ottt ettt ettt st e e st e et e et e e st e e bt e esaesenuneenaeeeans 33
4.3.2 Analog Channel - Integer verses Floating POint DAtA RELUIN ............ccocueeevueieiieieieieieeeee ettt e 35
4.3.3 Analog Channel — Setting Engineering UNitS CONVEISION ............cccoueeeecueeeeecivieeeiiiiseesiieeeasiseseesissssesissasessssasssssssessssees 36
4.3.4 ANGIOG CRANNEI — AIGIIN SETLING ...ttt e et e ettt e e ettt e e e ettt e e ettt e e e e saaaeetstaeeasssaaeasssasassasanasssesenssees 37
4.3.5 WISI TEMPEIALUIE REPOITING ..c.ccvveveeeveieieieiiiiieieieieeeeeietteeteaeteteae et eeaeaeaeatataeaeseaeseaessasasssatasatssasasssasasasasssasasasasarasasararssararens 38
4.3.6 0o T T 1 USRS 39
4.4 VIEWING SENSOR DATA WITH THE WISI CONFIGURATION CONSOLE ..c..uiviriteteteieiireteeee e s sirere e e e e s e seinenet e e e s e semanaeeseessesnnnaneseessesnnnes 41
4.5 VIEWING RADIO SIGNAL STRENGTH ..eeuutteiureesueeeruteesueeesireesseeesuseessseesusesssseesssessuseesssesssseessseessseessesssseesssesssseesseesseesosessseesaseessseesas 45
5 DEPLOYING WISI SYSTEM....cceiiiiiiiiiiiuneeiiiiiiisisssnsesisissssssssssesssissssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssnssssssssss 46
5.1 POWERING UP WIS INETWORK «..vteutteruteesuteesuteesuseesuteesseesateesseesuteesaseesaseesnseesaseeenseesaseesnseesasessnseessesenseessesenseesnsesesnsesssseessenssees 46
5.1.1 UNAEISTANAING WISI LED’S ...ttt e ettt e e ettt e et e e e e tta e e e ata e e e e ataaaeastsaaaaassaeeassaaeastsasenssssaeeasssnaans 46
6 TROUBLESHOOTING .....ccccorrueeertiriiissssnneesssssssssssnsesssssssssssssssssssssssssssssesssssssssssnssesssssssssssnssessssssssssssssessssssssssssnsesssssssssssnnsasssssss 47
7 APPENDIX .ceuiiiiiiiiiiteiiiiiteiiiieeiiiieeiiiiesiiitessiiiressistssssostessssstessssstsssssstssssssssssssssssssssssssssssssssssssssssssssssstssssssssssssstsnssssssnssssssnnsss 47
7.1 WVIST FEATURES .. uteteutteeuteeeteeeuteestee sttt sutesabeessateeabeeeastesabeeeaseesabeesaseesabeesaseesab e e s aseesabeeaaseesabeeeaseesabeeeaseesabeesabeesabaeenseesabeeenneeenses 47
7.2 SPECIFICATIONS ..uuvtteutteeureesteesuteesseesuseessseesaseesseesaseesaseesaseesaseesabaesaseesateesaseesabeeeaseesabeeeaseesabeeeaseesabeeeaseesabeeeabeesabaeenseesabeeenneennses 48

WiSI Quick Start © Rugid Computer, Inc. 2011 Page 2



WiSI Quick Start Guide

The WiSI™ system provides the most cost effective solution available for wirelessly transmitting sensor data from remote
locations to a Modbus® enabled device such as RTU, PLC, HMI, or SCADA systems. WiSl is an all-in-one radio, data
acquisition and control, optionally self-powered device; all enclosed in an IP-67 rated outdoor package.

WiSI operates standalone in applications where previously remote monitoring was too expensive or difficult to install and
maintain. WiSI provides four low-power models. Two have an integrated solar panel and maintenance free energy
storage and can communicate for up to a week without sunlight. With no batteries, regular maintenance is not required.
Two other low-power models run from an external 6-28 VDC power, and are ideal for applications where energy
harvesting is a must.

WiSI comes standard with a 2.4GHz radio, antenna or RP-SMA connector, 4 analog inputs, 4 digital inputs, 4 digital
outputs, and 5V and 18V DC instrument supplies capable of sourcing up to 25 mA for powering several sensors or a 4-20
mA loop.

Standard features also include a quarter milliamp current supply for powering RTDs and an RS232 port for communicating
with other equipment and unit setup.

Data is securely passed with 128-bit AES encryption with user-defined key. Star networks with up to 16 nodes have a
range of up to 2 miles. For greater distances or dense data collection, tree networks can have up to 250 nodes per
network. WiSI’s unique physical design allows it to be deployed by slipping it into a 2” inside diameter pipe or mounting it
to an enclosure backpan. WiSl is easy to integrate into existing systems via Modbus RTU communication protocol.
Onboard diagnostics make field setup simple. A WiSI system is easily configured through free setup software that allows
users to individually control the measurement frequency, alarming conditions and other settings for each node.
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1.1 System Components

A WiSI system consists of a collection of the three WiSI components:

® Coordinator

® Router

® End-node (Solar Powered)

The node types and their roles are summarized in the table below. Note that a WiSI network must have one and only one
Coordinator which provides the access point for the wireless network from upstream control and data acquisition

systems.

WiSI Component

Role

c

Coordinator

The Coordinator is an essential node and plays a fundamental role at system initialization,
during which its tasks are:

¢ Selects the radio channel to be used by the WiSI network
e Starts the network
¢ Allows other nodes to connect to it (that is, to join the network)

The Coordinator provides message routing, security management and acts as a Modbus slave
to an upstream RTU passing data to and from the WiSI network. In addition, the Coordinator
may also gather local data and respond to digital /O requests just like all WiSI nodes.

A Coordinator must remain active and therefore cannot sleep.

Router .

In addition to gathering local data and responding to digital I/O requests, the Router also:
* Relays messages from one node to another (routing)
¢ Allows other nodes to connect to it (that is, to join the network)

A Router must remain active and therefore cannot sleep.

End-Node .

The main tasks of an End-node at the network level are sending

and receiving messages. An End Device cannot have children. The WiSI End-node can be
externally powered, or self powered with its own integrated solar power source and long life
super capacitor storage. The WiSI End-node will sleep when not gathering, transmitting or
receiving data.

WiSI nodes come in two flavors; Externally Powered, and Solar Powered. WiSI Externally Powered nodes are available to
perform any of the roles defined for network elements; Coordinator, Router or End-node. WiSI Solar Powered nodes are
only available for End-node applications.

WiSI Quick Start
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1.2 Dynamically Self Configuring Network

A WiSI wireless network self configures upon startup, and will automatically reconfigure as required to maintain network
integrity. Every WiSI network consists of a single Coordinator which maintains network integrity and conveys network
data to and from the Modbus connected RTU. Reliable network communications is maintained by automatic network
reconfiguration using redundant communication paths.

Coordinator

Modbus

End-node
End-node

Router

End-node
End-node

End-node
End-node
Router

End-node End-node

The WiSI Configuration Console is used to configure and load each of the WiSI network components.

2 Unpacking and Setup

A minimum WiSI system consists of at least one End-node, Coordinator module, desktop docking station for
programming, and a Windows based PC running the WiSI Configuration Console.

Insert picture of package contents.
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2.1 Installing WiSI Configuration Console

Download the WiSI Configuration Console installer package from http://www.rugidcomputer.com/WiSI/WiSISetup.msi.
Upon downloading from the website, the following message will appear.

File Download - Security Warning @

Do you want to run or save this file?

Mame: WislSetup.msi
Type: Windows Installer Package, 7.01ME

From: rugidcomputer.com

Bun ][ Save ][ Cancel ]

|--"“~| While files from the Intemet can be useful, this file type can
-‘ a/,- patentially harm your computer. .H you do not trust the source, do not
= run or save this software. What s the risk?

L

Click 'Run' to begin the download and automatically start installation of the WiSI Configuration Console.
Selecting 'Save' will allow you to save a copy of the installer package on your development PC. The file may be saved to
any desired location. When the download is complete you will be given the option of running the saved file, or opening an

explorer window to view the downloaded file. When ready, double-clicking “WiSISetup.msi" will start the installation.

The following screen shows a download of the WiSISetup.msi application.

21% of WislSetup.msi from rugidcomputer.com Comple... l — | |_ihl

o

WisISetup.msi from rugidcomputer.com

—— I
Estimated time left: 2 min & sec (732KEB of 7.01ME copied)

Download to: C:hUsers\ChendDesltop®WiS| Setup msi

Transfer rate: 50 2KB/Sec

["|Close this dislog box when download completes:

]

|
]
=3

Cpen Folder

threats. Beport an unsafe download.

=1 SmartScreen Filter checked this download and did not report any

WiSI Quick Start © Rugid Computer, Inc. 2011 Page 6
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At the conclusion of the download, the following screen may appear:

Internet Explorer - Security Warning @

The publisher could not be verified. Are you sure you want to run this
software?

Mame: WisSISetup.msi

Publisher: Unknown Publisher

Run ] [ Don't Run

should only run software from publishers you trust. How can I decide what

|@| This file does not have a valid digital signature that verifies its publisher. You
b
= software to run?

Select ‘Run’ to proceed with installation of the WiSI Configuration Console.
[ wist =)
Welcome to the WiS| Setup Wizard ,}\

The installer will guide pou through the steps required to install W#iS1 on your computer.

WARMIMG: Thiz computer pragram iz protected by copyright law and international treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
of criminal penaltiez, and will be prosecuted ta the maximurm extent pozzible under the law.

WiSI Quick Start © Rugid Computer, Inc. 2011
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If you already downloaded and installed a version of the WiSI Configuration Console, and the newly downloaded version
matches the installed version, then you will see the following screen:

rﬁl Wwisl = )
Welcome to the WiS| Setup Wizard ..,“\

Select whether you want to repair or remove *Wisl.

@ Bepair Wwisl
(7 Remove Wisl

For the case of re-installing the same version, simply select ‘Finish’ to re-install the WiSI Configuration Console.

For the installation of a newer version, or first time installation, selecting ‘Next’ from the ‘Welcome to WiSI Setup Wizard’
screen will prompt for the install location as shown below. Accept the default location, or enter an alternative path.

8 wist ESTEE )

Select Installation Folder .\\\

The installer will install WiS| ta the Following folder.

Tao install in thiz folder, click "Mext". Tainstall to a different folder, enter it belaw or click "Browse™.

FEolder:

C:AProgram Files [=2E]/151% Browse. ..

Install WiS| for yourself, or for anyone wha uses this computer:

@ Ewemone

0 Jugt me

[ Cancel ] [ ¢ Back ] [ Mext » ]

Selecting ‘Next’ will prompt for confirmation of the install selections:

WiSI Quick Start © Rugid Computer, Inc. 2011 Page 8
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rﬁl wisl

B

Confirm Installation

»

The installer is ready to install Wisl on your computer.

Click "MNext" to start the installation.

’ Cancel ] ’

< Back

] [ Mext > J

Selecting ‘Next’ will install the WiSI Configuration Console:

rﬁ! WisI

(=] ]

Installing WiSI

»

YWiSl iz being installed.

Please wait...

WiSI Quick Start
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Upon completion, the following screen will be displayed:

rﬁl wisl

= e e |

Installation Complete

Click "Close' to exit.

Launch /51

WiSl has been successfully installed.

Flease uze Windows Update to check for any critical updates to the .MET Framework:.

»

WiSI Quick Start
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If the ‘Launch WiSI’ box is checked, selecting ‘Close’ on the installation complete screen will automatically launch the WiSI

Configuration Console. The WiSI Configuration Console will start with the opening screen shown below.

WiSI Configuration Console

()

Open a Recent Item

After successfully installing the WiSI Configuration Console, proceed to install the WiSI Programming Kit detailed in the

following section. See the WiSI Configuration Console Users Guide for additional installation information.

WiSI Quick Start
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2.2 Setup WiSI Programming Kit

The WiSI Programming Kit consists of a docking station, wall charger, USB cable, and magnetic wand.

The WiSI Docking Station provides a means of powering a WiSI module. In addition, the WiSI Docking Station and

associated USB connection provide a means for the WiSI Configuration Console to configure a WiSI module prior to
deployment.

The WiSI Magnetic Wand provides a means to “wake up” a sleeping WiSI End-node. Additional details on Magnetic Wand
usage will be provided in the Deployment section of this Quick Start Guide.

WiSI Quick Start © Rugid Computer, Inc. 2011 Page 12
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2.2.1 Installing USB Driver

The WiSI Docking Station requires support on the development PC for the USB CPX-210x Composite Device. The Rug3
Driver Installation document available on the Rugid Computer website provides detailed instructions for
verifying/installing the required USB driver.

http://www.rugidcomputer.com/Downloads/HT0801%20-%20RUG3%20USB%20Driver%20Installation.pdf

If needed, the CPX-210x Composite Device driver may be downloaded from the Rugid Computer website:

http://www.rugidcomputer.com/Downloads/CP210x VCP_ Win2K XP_S2K3.exe

WiSI Quick Start © Rugid Computer, Inc. 2011 Page 13


http://www.rugidcomputer.com/Downloads/HT0801%20-%20RUG3%20USB%20Driver%20Installation.pdf
http://www.rugidcomputer.com/Downloads/CP210x_VCP_Win2K_XP_S2K3.exe

WiSI Quick Start Guide

Verify successful driver installation by connecting the WiSI docking station to the PC via the included USB cable, and
verifying the existence of the ‘CP210x USB Composite Device’ driver in the ‘Control Panel/ Administrative Tools/Computer
Management/Device Manager/Universal Serial Bus controllers’ as in the example below:

Sl Fie Acton Vew Wndow Meb =i8lx
e OB FfSPE N =2
B Compuner Maragement (Loca) || = b TOSHBALT
= & System Tools + W Batteces
# 14 Event Viewer . Compnner

+ o) Shwred Folders

“ Local Users o Groups

* Performance Logs and Nert:
2B Device Marager

Dk Maragement
# [§ Senvices and Appicatons

<] >

+ S Disk Orives
+ ! Duplay adapters
¥ b DVD)CD-ROM drives
+ 823 Haman Interface Devices
v @ 10E ATAJATAPT controllers
= 58 Imagng devices
2B 3500 A909g, 192.168.0. 104
+ L Keybowds
1) Mice and other poning devices
Modems
Morvtors

WP Network adapiers

§ PONCLA adaoters

Y Ports (COMALT)

@ Processrs

9. 50und, video and game controlers

I ST S S ST S

i WSS+t Controler
Sundard Cperi D U8 Host Controler
Standard Opert4CD USB Most Controler

bed USS Componte Device

Note: The WiSI docking station must
be connected to the PC via the USB
cable for the CP210x USB Composite
Device to appear in the Universal
Serial Bus Controllers list.

7

WiSI Quick Start
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2.3 Connecting WiSI Docking Station to Configuration Console

The WiSi Docking Station communicates with the WiSI Configuration Console through the supplied USB cable. The WiSlI
Configuration Console must be configured to attach to the virtual serial port using the following steps:

1. Attach the WiSI Docking Station to the WiSI development PC via the supplied USB cable
2. Bring up the ‘Control Panel/Administrative Tools/Computer Management/Device Manager/Ports (COM&LPT) as

shown below. Note the Com port assigned to the ‘CP210x USB to UART Bridge Controller’, which in the example
below has been assigned to COM4.

X Fle Acton Vew Window Heb
s OE 5O PE 3 =RE
JCmm.\ﬂ.rw!aw') - E‘C‘Jﬁ-\u

=i8]%

= §B Srstem Took + ' soteeres
+ ({4 tvent vewer + ' Computer
v Shared Folders + S Dok Orves
& W) Lacal Users and Grougs ¢ W Daplay acapters
. Porformancs Logs and Nlert ¢ L OVOKDR0M arves
Device Manager + 423 ruman Inerface Devces
= S Swrage + 3 IDE ATA/ATAST controlers
+ &Y Remoabie Storage = =8 Imagrg devces
D D fr agrrenter 2B 5500 A909g, 192. 168.0. 304
Ok Maragerent + L Xayhouds
* ’_h:«»mxcl\mm * 5 Mce and other ponting devies
+ R Moders
. Morvion 9 g o
3 3.,,M,,’M, Note: The WiSI docking station must be
; 3‘;’"‘,‘ sced connected to the PC via the USB cable
e » — for the’ CP210x to UART Bridge
" T > . .
’ : Processors Controller ‘to appear in the Ports list.
. Sound, video and game corirolers
+ Sysiem devces

B Uriversal Serisd Bus contyolers
OP210x USE Composne Device
Suarciard Enbanced PCT to USE Most Conroller
Seardiand OpertiCD LS8 Host Conroler
Saardard CoerriD USH Most Controller
USE Composiie Device
USE Root Hb
USE Root BB
VS8 Roct HD

The WiSI Configuration Console will be configured to use this port in the following section.
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3  Configuring Your First WiSI System

The WiSI Configuration Console makes it easy to configure your WiSI system. The following section will describe how to
create your first WiSI wireless network. Before you proceed, make sure that you have successfully installed the latest
WiSI Configuration Console and USB driver on your development PC. Also make sure that you follow the one-time
instructions to connect the WiSI Docking Station to your development PC as described below.

You will need at least one Coordinator, an End-node, and the WiSI Programming Kit to proceed with your first WiSlI
wireless network configuration.

3.1 Configuration Console Startup

Bring up the WiSI Configuration Console on your development PC.

& . -a Y 1

Syven Setegs  Dets  Vew A4

B &
Jow  Open

DT e

v

Select the ‘New System’ button which will bring up the Network Settings screen. Select ‘OK’ in the Network Settings
screen, which will bring up the main WiSI Configuration Console screen.

3.1.1 Connecting WiSI Docking Station to Development PC

The WiSI Docking station connects to the Development PC through USB. Verify that the WiSI Configuration Console is
using the correct COM port for connection to the WiSI Docking Station as shown below:

Select the ‘Settings’ Tab as shown below:

WiSI Quick Start © Rugid Computer, Inc. 2011 Page 16
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o
)

Node  Progrew Crasme * wrziav
Sovmm vAS
EENL - oionn To st - vatoge Vahurs 1 Fpont - Copiate e Part
VESe | A '
MAL S
Savgle Rate &3
VO Sabizmr .
st Tove :
Fapor: Mo s e rs
s Flae
o Type Fat Somte 4 Turm Om Exterst Succben
Fonet
-
Cescrsgmon
Aovemond
L. »
Wirpen ot Last Saves 101 B Drenstend R Reste b

Dok Sesigs Fage Mep
Aot VES Lk R Y Hode Setinge

WSl Wit Sestemd®] -

- f -8 x

a

B* & craren

" Document Syvme S w

The Port number must match the port assigned to the CPX210x USB to Bridge controller. For this example, the Port will
be set to COM 4. Also, verify that the Baud Rate is set to 115200, Parity to None, Stop Bits to One, and Data Bits to 8 (the

default settings for

new WiSls from the factory).

Q Computer Management

[F[[=1[<

= Fie Acton View Window Help

- AEEFEe 2 = Ha

==

=), computer Management (Local)
=iy System Tools
Event Viewer
Shared Folders
Local Users and Groups
Performance Logs and Alert
g Device Manager
=] Storage
Removable Storage
Disk Defragmenter
Disk Management
{2 services and Applications

(] [ ] [2)

= g TOSHIBAAT
1 48 Batteries
% 4§ Computer
Fr]-<e# Disk drives
- Display adapters
i+ ",[ DVD/CD-ROM drives
F+l- [ Human Interface Devices
4l IDE ATA/ATAPT controliers
=18 Imaging devices

38 8500 AS05g, 192, 168.0. 104

USE Root Hub

+]- s Keyboards
&1 7% Mice and other pointing devices
=1 e Modems
B % Monitors
- BE Network adapters W 8w - wisi-[wisisystemo*] = mox
& [ PCMCIA adapters System | Setiings | Date  View D .= x
- Ports (COM-ELPT) —
5 icP 31 USH to UART Bridge Controlier (COMA)] >4 Port: COM4 + | Parity:|None - | Wiskeup Timeout: 4ms P ——— @
A7 Printer POt {EPTH—————— Baud Rate:| 115200 - | Stop Bits: | One =
-4 Processors
@), Sound, video and game contraliers B e
&3 g System devices Ce ion Setti
=1 8% Universal Serial Bus controllers General ‘Values To Report - Analogs Values to Report - Digitals (Serial Port
CP210x USB Compasite Device T -
Standard Enhanced PCI to USB Host Controller €, 0015800000 MAC Address Py =
Standard OpenHCD USE Host Controller
Standard OpenHCD USB Host Controller R 0015800000
USB Composite Device =
USB Root Hub K il 3 o | 'l
USEB Root Hub Versionat Last Saver 1.1.1 E EndNodes:0|| R Routers:0| :

The WiSI Configuration Console is now ready to communicate with a WiSI node attached to the Docking Station.

WiSI Quick Start
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3.1.2 Charging WiSI Solar Powered Nodes

3.2

Normally, all WiSI Solar Powered End-nodes are shipped fully charged, and in a state of deep sleep. However, depending
upon the length of storage, it is possible the Solar Powered End-node may be fully discharged when placed into service.
Solar Powered End-nodes must be charged to a minimal state before attempting communication with the WiSlI
Configuration Console. This can be accomplished by setting the End-node in direct sunlight for a least an hour, or
charging through the docking station USB connection for at least 10 minutes. Charging through USB requires a “powered”
USB connection to the WiSI Configuration Console PC, or by plugging the USB cable directly into the included 115V wall
charger.

Configuring System

All new WiSI systems begin by selecting the ‘New System’ button on the WiSI Configuration Console. The Network
Settings screen provides the opportunity to configure the Network ID and Encryption Key. The Network ID is a unique
identifier that allows adjacent operational networks to segregate network traffic. The Encryption Key provides a
mechanism to encrypt ‘over the air’ communication in a WiSI network.

Hetwork Settings - B X
Please enber o the network setbrgs for this
system of WiSl nodes.

Hatwork |0x
AECDIZM
Encryption Key:
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For this example, we will use the default values for the Network ID and Encryption Key. Select ‘OK’ to bring up the base
configuration screen shown below. The WiSI Configuration Console simplifies data entry by defaulting the first 10 digits of
the device MAC ID. Simply enter the last 6 digits of the MAC ID from the WiSI device label. In this example, the
characters ‘OF3A91’ will be entered to complete the MAC ID for the Coordinator.

The MAC Alias field provides an optional means to define a name which is friendlier then the MAC ID. In the second
screen to follow, you will see that we have entered ‘My First Coordinator’ as the MAC Alias. In a real system, this name
might be a customer name, or possibly its deployment location. The MAC Alias can be up to 50 characters in length.

Make sure that the Node Type is set to the appropriate End Node, Router, or Coordinator, as shown on the label of the
WiSI module.

\ & WIS« {Wh emd™] - x|
‘ 'O\\\'/ - T 1Sy st
—"  System Settings Data \View 7-0:‘
3 ] : “
D B @rersam Drmwne | GR 07 1L
A4VESI Link Rugid 9 . | Document Sy Sendto A
Nods.  Progrn et Scon Pec YIe™ || SWS (@ Create Tempiste MAC 00158000000F 3491 ;
s #6424, 4 DO EET 44TV
e S INY: 0-5VID-2 5% &
Gereral Vahuos ToR IN2 0-5VI0-25V §
: N3 0-1.1V (PT1000 RTOJO-2 2V
Vists | Alias IN4&: 0-20 mA g
¢ 0015800000° MAC fadress 5V, 18V Supply; 26 mA Max Total g 2
=) Extermal Power: 624 VOC (o3 g
MAC s /'
Enter last 6 digits of the
Semgie Rate 1158 node MAC address as
St — shown on the WiSl ID
Wiat Time: —ind label.
nds f
{Setup Fings — —
‘ Node Type End Node « Tutn On External Sugpiies
Router Note the (€' symbol.
= users §=  Thisindicates that the WiSi unit is a Coordinator. The
[ ‘. 3 = Flag must be set accordingly.
End-nodes will display the @ symbol
Descripton o
Routers will display the .symbol
‘ v
[ l Advarced
«| »
| Wersionat ast Save: 1.1.1
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The following screen shows the configuration changes which define the new Coordinator:

NN WiSL-[WisiSystema®] -=x
System  Settings Dsta  \eew .8 x
D B G setiogs [Regser s ;w;w:'
v , S Settings | | Document System | Send
mm:s um i e Msb @ Create Template |
| System | Vit
|System 9 [Gereral ‘Vakues To Report - Analogs ' Vakues 1 Report - Dipaals ‘Senal Port
| Wist's | Alins | R )
€1 MyFirstCoordinator MAC Address: il
MAC Ains My Frst Coordnator
Sarrgle Rate: 13
1O Stabilizaton -
Wt Time: ﬂ;‘-’
Regort Rate: 1 seconds
{Setio Fings |
Node Type: | /End Node '/ Tuen On External Supploss
Router
® Cocrdhrabor el
Rddess:| 155
Tt —
. » | havances |

K mmrw|
NW_QWC&M@
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Now we will add an End Node. Select ‘Add WiSI Node” which will automatically add an End-node to the WiSI network.
Retrieve the WiSI End-node, and enter the last 6 digits of the MAC ID from the device label. Also, make sure that the
Node Type is set to End Node. You can also enter a friendly name for the new End-node in the MAC Alias field.

) (o & WASE- [WisiSystemd ] Pt
Mﬁy SRR
- System  Semegs Deta  View Va.d X
Select 'Add WiS| Node' to add a & D) 4 Delote Wist
second node to the WiSl ————% 0\\\“ g 3""‘“'5"’" S R y & Clore vig
network “”No;:t‘ L;’f\vf et Sl &r\dsb on & Cronte Torgiste
| Syaem e
Gaverai (Vakoes To Report- Analogs (Vekoes o Repart - Orptae Sena Pt
WiSli's | Alma ‘ !
€1 MyFistCosesnator| | MAC Address =~ |4—  Make sure to add the last 6
E O OniAana000T— diai
[y e igits of the MAC Address as
MC 24 0015800000
o shown on the WiS| label
Sawgle Rate 15
VO Stabakzasen 1588
Wt Tire =
Regor Mupher = Beport Aste 1 secceds
(St Tian | — — -
Node Type @ End Node # Tum On Exterral Supgites
Pouter
Oescripson -
)
| Aovarend
4 | »
|| Mervion et Last Seve: LL1 |1 E EadNodess) | R Rocters: O ir
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3.3 Saving WiSI Project

The following screen defines our first WiSI project:

\ [ B TS
@\,‘ System Sesogn  Deta  View
R

’o\\\ E & Netucrt Sestings | | Regiater Mag

& Deletn viS!
S

o e vhSI

Note: The asterisk ‘*’ behind
Y the WiSISystemO project
name. This means that
changes have been made,
but not yet saved.

Also, notice that the MAC
Address and MAC Alias field
labels are now red. This
indicates that these specific
fields have been changed,
but not yet saved.

Saving the project will cause
these field labels to return to
black.

y

Ada Sl Lik gt % Node Semnge | Document System | Sendie WS
Node Peogram WSS 0f @ Ceate Torgiate
Sysiem ]
Syrte 3 Geveral ‘Valums To Flapon - Anakogs ‘Vakoes 1o Report - Dvgrtala ‘Senial Font |
WiSls | Alas
1 My Fust Coordeator WAL 2amen 0FIA27
E2 My Fast Erd Node
MAC s Wy Frat End Node
Saergle Rate 1
VO Susbdizason (A
Wt Time 2
Report Mulspler - Report Rase 1 seconds
,hﬂ o- “m’ -
Node Type @ End Node < Tum On Exterral Scpobes
Rater
Descrgton -
Atvenced
‘ »
Versme ot Last Sove: 111 E SadNoderit | R Rowters:®

At this point, it is a good idea to save your project. This can be done by selecting the floppy
disk symbol. This brings up the following screen: Select ‘Save’ to save the project to the

project ID of WiSISystemO.

&

'_mrmu ]
« N

by Dt
o)
My Compuber

by Natwork:

WeSymerl

Save satype VWG] Pl ()

A £
I

=
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3.4 Loading WiSI Modules

Each WiSI module must be programmed by attaching the module to the docking station, and selecting ‘Send to WiSI’.

‘Q‘ U » W WG - [wacSyviend)
v Semegn  Dum View

Ay Debese iS:

?® ’ .
o‘\\\ g [ ] Fogryver Vag

A8 VA8 Lrk Rugd W tode Semegn

A (s Wit

Y
o

" Docummnt Syvtend | Sesd o JF

Node  Progar & Crosts Tovgise
Santem i
Syswn 3 Gererst ‘Vaboes Te Repert - Ansiogs ' Vakues to Rapert - Drgasts ' Senal Fort
VS(s | Ades

My Frewt Coordem ater ML Lavenn Rt

U2 Wy Fentind Node
MAC b

FegeriRete W seconds

Tian O Exweral Spohes

Verper ot Last Sewer 1LY B Enetotmat

Successful Programming will result in the following screen:

Note: The MAC Address for the
selected module must match the
MAC Address of the physical module.

A mismatch will generate an error.

Good Practice: The Coordinator
should be the last WiSI node
programmed. This is because any
changes to a Router or End-node will
likely require a corresponding
change and thus reload of the
system Coordinator.

: '

R Aty d

| [ RS WAST - [WisiSystermd®) S - Vet
o
= Syvtem Setinge Dsta  View LARNY S
® k& ; 2 4 Debete i3
o\'\ w @ Network Semegs | " Repater Mag kt\( R
ASAVES! Lk Rugsd 9P Node Setings " Documert System || Serdio WS
Node  Program WS O @ Creste Template
Syven we
S,3em 9 | | Gerersl 'MMM'W‘\_/“I»M-DM‘S_.NM \! e
Wists | Asas =
€1 My Furst Coordirator
B2 MyFustEnd Node @
Sutcesshuly programred
wASH
Jra
Wt [ime e x
P 4 Pagt
Lepont Mupher ol < . VA a
[Setip Flags | - s
| ]
Node Tyze @ Erd Node L
Roter
‘4 21 v
|| Version et Last Seves L1 K EndNodesit |« R fostermi0 )

Remove the End-node from the WiSI Docking Station, and install the Coordinator module.
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Make sure that the MAC Address of the WiSI node you select to program in the WiSI Configuration Console matches the
MAC Address as depicted on the label of the WiSI node installed in the Docking Station. If there is a mismatch, you will

see the following error:

Gyen  Temegs  Ouis  View

;% g W Netmcet Setogn " Pagaser Map

A AY Lok ape Y Mate Setgs Co aomemt e
Tode P

Aoy e

2y

e M ener et iahemn To Mepart - Aesioge | vabem 1o fleport - Oiptats  Sens Punt

WSTs A
Ny Pt Cocesnase

B2 My FestEnd Node @
g'

el

| Crver Samiing Yo 001 x|

Seto Fage

Node Type

J Cescrenon

1 »

VRt et e L

(=

Q Thare wm or e wavihoy Bm o v VAL widans whamainr b e (oo Seame (RO tadnd

e ]

N avedevit R Astend

Acknowledge the error, and install the correct WiSI module in the Docking Station to continue with system programming.
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3.5 Verifying WiSI System Operation

System operation can be verified after programming the Coordinator and at least one of the WiSI End-node or Router
Modules. Apply power to the Coordinator and End-node or Router. The Coordinator will immediately create the wireless
network with the assigned Network ID.

If a Router or externally powered End-node is used as the second WiSI node, it will immediately join the new network as
soon as power is applied. You will see a short flash from the ‘W’ LED, indicating that the Router has joined the network.

If a solar powered End-node is used as the second WiSI node, the node network join back-off time interval (an internal
factory setting) may have extended to a significant wait between network join attempts. This is intentional to extend the
life of the End-node electrical energy storage. It is also possible that the solar powered End-node may have been put into
a deep sleep mode for shipping or in anticipation of long term storage before deployment. In either case, if you don’t
immediately see a flash from the ‘TX’ LED indicating that the network has been joined - use the magnetic wand to
stimulate a network report. There may be a delay between bringing the magnetic wand to the WiSl and the LED blinking.

Bringing the magnetic wand near or
touching WiSI Solar Powered node near
the ‘TX’ wireless transmit LED will force
a “wake up and transmit” event.

WiSI Quick Start © Rugid Computer, Inc. 2011 Page 25



WiSI Quick Start Guide

3.6 Preparing WiSI Modules for Shipping

WiSI Solar powered End-nodes radios should be turned off prior to shipping or after removal from their active wireless
network.

Solar powered WiSI End-nodes will continue to transmit on their assigned interval until their stored energy is exhausted.
Also, if the End-node looses contact with its Coordinator, it will begin to search for its network — at first very frequently,
and as time goes by, with decreasing frequency. This broadcasting not only consumes stored energy needlessly, but can
be hazardous to air carriers if the End-node is flying in a shipping container. Consequently, it is important to turn off the
radio before shipping or when entering long term storage. The ‘WiSi Off’ button shown below appears whenever an End-
node is selected in the WiSI Configuration Console. Simply select ‘WiSI Off’ to shut down the radio, and put the End-node
into a deep-sleep state.

At any time, the End-node can be woken by touching the magnetic wand to near the ‘TX’ transmit LED.
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o @ et femna Regmter Mag \ }—v
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Progrem \——&/4 varw [evgin
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! My Foat Cocrarator ML Aaden DO
¥ 2 My Fustfnd Node
WAL Nes My hext £ng Node
Targie Hae
10 Sabvzwoor
»t Tore
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Setp Flan
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This concludes the first WiSI Wireless Network example. You should now be able to:

® |nstall and run WiSI Configuration Console
® Configure a simple WiSI Network

® Start and Run a simple WiSi Network

The Following sections describe additional configuration parameters which allow you to adjust the sample and reporting
intervals as well as gathering and reporting of remote external sensor data.
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4 Advanced Configuration Features

The WiSI Configuration Console provides a simple interface for configuring a wide range of performance and data
gathering and reporting characteristics of the WiSI wireless network. This section describes advanced configuration
capabilities of the Configuration Console.

4.1 WiSI - Sampling Rate Configuration

The Sample Rate, I/O Stabilization Wait Time, and Report Multiplier fields provide the ability to fine tune the frequency of
data sampling and reporting to the upstream Coordinator.

- | B & w -l e -0
N b
e Setegn  Dala  Vew I s
T~ > A
i e | 4l 0
P B Gren s Chowe R . Chons W8
MM Lok Pt W hiode Seiegs | | Dooumwst Syviem | fTand i 8
Wade  Pogram ‘ 08 P Crome Tamplon
S -
Y v vohumn To Meort - dembogn  vikoma 1o Raport - Urptaia  Seriad Port
Wil Alee '

W Fust e ane ML Loy
.2 My Frat Exd Moda.
M My Frm [nd Node

Pepont Mase X sy
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Node Type @ Endt Nl Ture On Exterval Sugchens
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Configuration Parameter

Effect

Sample Rate

This field specifies the time period, in whole seconds, between data sampling. For the case
of WiSI Solar Powered End-nodes this specifies the sleep time between waking up and
sampling data.

I/O Stabilization Wait Time

This field specifies the time, in tenths of seconds, from when the external supplies are
turned on until the analog samples are taken. For example, if a sensor requires 1 second to
stabilize before valid output, this field would be set to 10. This field should be set to the
lowest possible value that will result in accurate readings in order to conserve power. This
setting is the same for all analogs and should be set based on the sensor with the longest
required warm-up/stabilization time.

Report Multiplier

This field is used to specify the number of sample intervals between scheduled reporting to
the coordinator. When alarming is enabled, if an alarm is detected the node will call in
during the sample interval in which the alarm was detected. The node will continue to call
in based on the sample rate as long as the alarm remains. If alarming is not enabled this
value should be set to 1, resulting in the report rate = sample rate.
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4.2 Cloning WiSI Nodes

The WiSI Configuration Console provides the ability to clone an already configured node. This can provide a significant
time advantage when creating a large system with identical I/O configuration. The Clone feature is accessed as shown

below:
PN (& R S
: Seween | Gaiege  Cots Vs f'wo x
2 A .
ﬁ\ u @ ot S " Paper Mag
AAE D L Paget 9 Nade Semege " Document Syssee
Tode  Pragren
yrwe
_ Gararw “Vatean To Noport - Aemsoge Vel %o fegort D.o-'a
T Comwm wnanmnt Sgbuonte of
Wilts | M Sty asiacis WL tete 1
Y My Fuw Coorsoston ML Aaweas 1304 3¢ et oA v45 oode semngs wid
* 3 My P End Nose. e s et
MAL M Wy fiet g Noow e bette At el Lo et
it »chome
:“ -: -
Sevels v 8 ——m
e mm————————
R i =
Fargm o) Mg - Nagurt R P o v
S Flag |
Mode Typmr @ Gind Sousie * e O il Sppian |
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. 0 e
R e e L e

In this example, we are requesting to clone the configuration of ‘My First End Node’ with five additional End-nodes which
start at MAC Address 13DF00.
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It is also possible to create a configuration template based on an existing WiSI node. This is useful for saving a common
configuration across projects. Simply select the desired node to create a template from, and select ‘Create Template’.
Next, you will be asked to create a name for your new template, and then save it.
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After you have saved a template, it is easy to create any number of WiSI nodes based on the template. Simply select
Clone WiSI from the main screen, and Browse to select the desired template. Select Open after selecting the desired

template.
| Clonewist - ox Open e
X of @
ﬁ_ Click OK to-clone a singhe instance of curmently selected WiSlor enter in
@ mdvenced semngs below,
{Advanced Clorens |
Stawting MAC Address
Hurmber of Clones 15
Clone 1855 From Template
& Ok || Coed | T
€ e [mome ]
My higrwork Fieaslype WAS1 Tommplatn Fiess i) ]

This will automatically populate the ‘Clone Wi

Clone Wisl

.
o

Advanced Cloning

Click OK to clone a single instance of currently
advanced settings bebow.

SI From Template’ filed.

= x|

selected WiSl or enter in

Searting MAC Address

HNumber of Clones:

=]

Clone \WiS| From Template:
Wby First Clone

L,

Selecting ‘OK’ will create the cloned WiSI node
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4.3 W.iSI Sensor Interface

Each WiSI node has the capability of gathering data from a collection of inputs. The WiSI Configuration Console makes it

easy to enable only the inputs required for your particular application. The WiSI Configuration Console exposes two tabs
for 1/0O control — one for Analog and one for Digital. The Analog configuration tab is shown in the screen below:
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4.3.1 Analog Input Channel Settings

WiSI Analog Inputs come in 4 hardware versions. The specific versions are hardware dependent, and outlined on the WiSI
device label as shown below:

DO TR

_— Analog In 1 = 0-5V/0-2.5V
™ | s 001580G0000F 2491 g —
4 DI [24V], 4 DO [FET. 14, 42V} - __—— Analog In 1 = 0-5V/0-2.5V
o = & & —
o —— 8§ — AnalogIn 3 -0-1.1V (PT1000 RTDO/0-2.2V
__“ j'zt' 'I'IE. = :_‘_7_..‘_ _3_ .
5 TEV Sy oS W Wlax Tol c = —— An alOE In 4 - 0-20ma
Exlennsl Povwer: 6.24 VD g

The analog section of a WiSI node as viewed in the WiSI Configuration Console must be configured to match the analog
channel capabilities displayed on the node label. In the example below, the ‘Al 1’ check box has been ‘checked’. This
enables selection of the ‘Al 1 Channel Settings’ button. Selecting this button brings up the ‘Al 1 Channel Settings screen,
which allows us to select the 0-5 V setting. Now the capabilities of the End-node described in the WiSI Configuration
Console matches the capability of the specific End-node as displayed on the product label.

This procedure must be followed for each of the analog channels — Al 1 through Al 4. WiSI nodes supporting various

combinations of analog inputs based on the four types (4-20 mA, 0-5V, +/- 1.8v, and Low Voltage Input) are available from
Rugid Computer. Contact sales@RugidComputer.com for further information.
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For this example, the Analog Input for Channel 1 has been set to 0-5V to match the hardware capabilities of this specific
WiSI node. The following screen shot shows ‘My First End Node’ analog channels configured in the WiSI Configuration

Console to match the hardware capabilities of this specific WiSI node. Always make sure to set the specific analog
channel configuration to match the hardware capabilities of the specific WiSI node.
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Note that in the above screen shot, My First End Node in the System panel on the left is red in color. This indicates that
the configuration changes to this node have not been saved. Make sure to click the save button before proceeding.
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4.3.2 Analog Channel - Integer Versus Floating Point Data Return

The WiSI Configuration Console analog setup screen provides the option of requesting Floating Point or Integer reporting.
Some Modbus implementations do not have adequate register width to support a true floating point value. If this is the
case, then it is possible to specify that the analog value should be returned as an Integer. To avoid losing data precision,
the Integer selection provides the ability to scale the real value by a multiplier. The multiplier can range between 0.0001
and 10,000.

Example 1: Assume that the sensor attached to Al 1 returns a value between 0.02 and 0.1 and that the Modbus controller
cannot receive these floating point values. In this case, we would select a multiplier of 100 which would yield a sensor
return value ranging from 2 to 10. The value received at the Modbus host for Al 1 would subsequently be divided by 100
to return to the original value.

Example 2: Assume that the sensor attached to Al 1 returns a value between 125,000 and 350,000 and that the Modbus
controller cannot receive these floating point values or integers with greater then 1000. In this case, we would select a
multiplier of .001 which would yield a sensor return value ranging from 125 to 350. The value received at the Modbus
host for Al 1 would subsequently be multiplied by 1000 to return to the original value.

A drop down list of integer multipliers automatically appears if ‘Integer’ is selected as the return data type. This is shown
in the following screen shot.
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4.3.3 Analog Channel — Setting Engineering Units Conversion

The WiSI Configuration Console provides a simple solution for defining the conversion of raw Analog to Digital counts to
Engineering Units.

The following screen shot demonstrates defining a sensor that returns a 0 to 5 volt signal. Zero volts represents a value of
20, and a full scale 5 volts represents a value of 120.

Example:

Subsequently, if the Al 1 channel senses a voltage of 2.37 Volts, the value returned through the network, and ultimately
to the associated Modbus register will be:

(2.37/5.0)*(120-20) + 20 = 67.4
If the Al 1 Channel was set to Floating Point, the returned value would be 67.4
If the Al 1 Channel was set to Integer, with a multiplier of 1, the value returned would be 67

If the Al 1 Channel was set to Integer, with a multiplier of 10, the value returned would be 674

Al Channel 1 Settings =il . A <
General | Equations ' Alams
Channel Selangs

Please ener inonly 1 of the 4 following equabon
opbions

Clear 4 oK Cancel

As seen in the above screen shot, the WiSI Configuration Console provides for 4 different types of Engineering Conversion
equations. Select the conversion equation that most closely matches your requirements.
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4.3.4 Analog Channel — Alarm Setting

The WiSI Configuration Console makes it easy to define an upper and lower alarm value (based on engineering units) for
any of the Analog Input Channels. Selecting the Alarm tab will bring up the screen below. Each time the End-node wakes
up, it compares the current value of the Analog Input against the Alarm settings for the channel. If the Current value is
lower than the ‘Low Alarm Value’ or greater than the ‘High Alarm Value’, an alarm is generated and forwarded upstream
to the Modbus Host. Exceeding an Analog Alarm value will not wake the End-node. However, the detection of an Alarm
condition during a sample cycle will stimulate a report upstream immediately. For example, if the ‘Report Multiplier’ is
set such that sensor data is sampled every 10 seconds, but only reported every 6 cycles (every 60 seconds) —an Alarm
condition detection will stimulate a report during the cycle it was detected.

As seen on the ‘Alarm’ setting screen, it is possible to define the alarm for this analog channel to be ‘Dynamically
Adjustable’. This will allow the upstream Modbus host to send down a dynamically adjustable alarm value.
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4.3.5 WIiSI Temperature Reporting

Every WiSI node contains an embedded temperature sensor that can be used to determine the environmental conditions
at the node. The is returned in engineering units of degrees Celsius. The WiSI Configuration Console allows you to specify
either floating point of integer representation. In the case of integer representation, the scale factor default to 100 since
the temperature has a maximum resolution of .01 degrees.

In addition, it is possible to set both High and Low Alarm Values as shown in the screen shot below. In this example, an
alarm would be generated if the WiSI node recorded a temperature of less than -10 degrees Celsius, or greater than 50
degrees Celsius. It is also possible to specify that either or both High or Low Alarm levels could be dynamically adjustable
by checking the appropriate box.
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Digital I/O

Every WiSI Node can sense up to 4 digital inputs. The WiSI Configuration Console allows for the interpretation of the
digital input signal in 3 different ways as described in the following table. After selecting the input type, select the Digital
Input Channel Settings button to define specific characteristics of the input type.

Type

Definition

Event

Event type inputs immediately wake up a sleeping End-node. The DI Channel Settings screen allows
the configuration of Standard or Inverted Output, as well as defining rising or falling edge event
triggering. Events trigger an immediate reporting of all WiSI End-node sensor inputs to the upstream
Modbus host.

Pulse

Pulses will wake up a sleeping WiSI node. Configuring a digital input as a Pulse type instantiates a
new Modbus register which accumulates the total counts of pulses recorded for this digital input. It
also records the status of the digital input at the time of wake up. Support for Standard or Inverted
signals are also provided through the DI Channel Setting screen. You must specify if the pulse is
counted on the Rising or Falling edge of the digital input.

It is also possible to define an offset pulse count through the ‘Set Offset’ check box. The purpose of
this configuration parameter is to allow the replacement of WiSI node while keeping pulse counts
contiguous. This feature provides the ability to set the starting point of the pulse count register at
where the previous WiSI node left off.

The standard count register only counts up to 65,535. Selecting ‘Large Report Cycle Pulse Count’ will
allow pulse counts up to 4,294,967,295 counts.

Pulses also can trigger Alarms. The DI Channel Settings — Alarm Tab allows you to set the maxim
number of digital pulses allowed within a sleep cycle. Exceeding this value will result in an alarm
being generated. It is also possible to define an alarm count as dynamically adjustable via the
upstream Modbus interface.

None

None is the simplest interpretation in which the value of the digital input reported simply reflects the
digital state of the input pin at the time of sampling. The only configuration possible with the ‘None’
input type is specification of the Output interpretation.

Standard Output is defined as a grounded input pin equals a 1 on the digital input.

Inverted Output is defined as a grounded input pin equals a 0 on the digital input.
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4.4 Viewing Sensor Data with the WiSI Configuration Console

The WiSI Configuration Console provides a quick and easy way to view real-time data gathered over the wireless network.
Simply connect the Coordinator to the WiSI Configuration Console. The following example shows a WiSI wireless network
consisting of a Coordinator and 7 End-nodes.

This screen shot shows the configuration of the Coordinator

‘ku., ~u -

Sywnn Betege  Dew Ve

= H P
= \ s " 3
° [ v Mo W B Cvnw

20045 Ut Sugrt Y e S Dt Sy Sand
Tote  Popae Wi P G Towgiste
v -y
& D e —
] - v v s gt dowin v g e S P
s | R MAC v
§ T Contass 2310000 ] 080860
. cn 20 OO0
. H AL o
fa T
*s e - fe
®a cr s er mad
. CT 48 o0 e d
Ll ] CT_20 s vl " .
Ragurt Aame X -
e
Nocn ¥ ron Lnt e  Tom On Exvwrnad Sugoben
b
Aidess
lmee e
v
Voo v 144 0 At T R Sty

This screen shot shows the configuration of the CT-22 End-node. Note that the CT-22 End-node is configured for a 2
second sample rate, 1/0 Stabilization Rate of 0.4 seconds, and a Report Multiplier of 1.
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The following screen shot shows the configuration of CT-22 End-node Analog Sensor inputs. Note that this End-node is

configured to report the sensor values of all 4 Analog inputs, as well as Temperature, System Voltage, and Capacitor

Voltage.
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Load all WiSI nodes, and apply power to start the wireless network running. Plug the WiSI Coordinator into the WiSI

Docking station (or remotely via RS232 serial connection). Open the project in the WiSI Configuration Console, select the
specific WiSl node of interest, and select the ‘Data’ tab. This will bring up the current view of the sensor inputs for the

specific WiSl node. Select the ‘Start’ button to toggle into a data reporting mode.
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Selecting the ‘Start’ button will add a new ‘Real-Time Data’ tab to the WiSI Configuration Console tabbed display area.
The following screen shows the ‘Real-Time Data’ tab selected on the running CT-22 End-node. All Real-Time registers are

cleared to zero at startup.
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Real-Time Data Name Value

DI1 Current value of Digital Input 1

DI2 Current value of Digital Input 2

DI3 Current value of Digital Input 3

DI4 Current value of Digital Input 4

Reed Current status of Reed Switch

Serial Port Flags Serial Port as reason for waking up.

Low Internal Power When capacitor voltage goes below 1.2 volts

Low External Power When external supply voltage is less than 12.5 volts

Solar Charge Solar charging occurring

Alarm An alarm condition has been detected

Reset If node has been reset — cleared after reporting

Data Valid Not currently used

Com Fail Set by Coordinator if node did not report within activity timeout
Data to Send Triggered by data waiting to be sent to a node — currently only valid for Coordinator
Router Bit set if node is a router

New Data Bit set when an End-node sends data to Coordinator — cleared after Modbus read.
DO1 Current value of Digital Output 1

D02 Current value of Digital Output 2

DO3 Current value of Digital Output 3

DO4 Current value of Digital Output 4

All Current value of Analog Input 1

Al2 Current value of Analog Input 2

Al3 Current value of Analog Input 3

Ald Current value of Analog Input 3

Temperature Current node temperature in degree C

System Voltage Radio supply voltage

RSSI Radio Received Signal Strength Indicator — value 0 to 255
Capacitor Voltage Current value of storage capacitor
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The Poll Time for retrieving Real-Time Data from the Coordinator can be adjusted with the slider. Select the ‘Pause’ button to stop
polling and view Real-Time Data for any node in the system at the moment ‘Pause’ was pressed. This makes it simple to compare
Real-Time data at any instant across the entire network of WiSI nodes.
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4.5 Viewing Radio Signal Strength

It is often valuable to be able to view the Radio’s signal strength for a particular WiSI node. This is useful when viewing
the distributed receive signal strengths in a deployed system. Each WiSl node is capable of returning a value called the
Receive Signal Strength Indicator. This is a number between 0 and 255 with higher values indicating greater received

signal strength.

Enabling RSSI on a particular WiSI node will result in the receive strength indicator value being returned with each node
transmission to the upstream coordinator. RSSI transmissions are enabled by default. Selecting RSSI is accessed through
the ‘Advanced’ button on the ‘General’ tab as shown below:
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Check ‘Report RSSI’ to send the Receive Signal Strength Indicator along with each transmission by the selected WiSI node.
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5 Deploying WiSI System

5.1 Powering up WiSI Network

5.1.1 Understanding WiSI LED’s
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6 Troubleshooting

7 Appendix

7.1 WiSI Features

e Up to 2 Mile Range At 2.4 GHz — No License Required!

e 128-Bit AES Encryption

e Solar Power With Backup Power for Running Overnight**

¢ No Maintenance / No Batteries to Change!**

e Switched 5 Volt and 18 Volt Supply for Powering Sensors

e Modbus Interface Provides Flexibility — View Collected Data and Dynamically Adjust System
e Low Power Indication (Available Through Modbus Interface)**

e Environmental Protection IP 67 Rated Enclosure

e User Definable Alarming Conditions for Al & DI Channels

« Digital I/O mapping — 2 nodes

e Transmit LED

e Onboard Switch to Force Transmission

e Onboard Temperature Measurement

e Serial Port for Modifying Node Settings and Sending Data

¢ Easily Integrates With Rugid RTUs — Automatic Array Generation
e Easy Installation — Only Need to Attach Local Signal Wires

e Easy Network Setup Through FREE Configuration Software

e Low Power, Suitable For Energy Harvesting Applications

¢ Viewable Signal Strength For Installation And Debugging

e Fits Inside Standard 2” ID Pipe

WiSI Quick Start © Rugid Computer, Inc. 2011

Page 47



WiSI Quick Start Guide

7.2 Specifications

Radio: 2.4 GHz IEEE 802.15.4

Range

Up to 4 KM / 2.5 miles

Transmit Power

+19 dBm, (79 mW)

Receiver Sensitivity

-100 dBm

Antenna Connector

Reverse Polarity SMA, 50 ohms

Antenna Tightening Torque

Encryption

128-Bit AES, User Selectable Key

Data Rate

250 kbps

RSSI (Receive Signal Strength Indicator)

Operational between 60 and 255

*min of 1 routing node required for every 16 nodes

Networking:
Star Up to 17 nodes
Tree Up to 200 nodes*

General:
Power — External Powered (EP) unit +5-30VDC
Power — Solar Powered (SP) Unit +5-15VDC
Average Power Draw ( 12 / 24 VDC) 19 mA/9.5mA
Operating Temperature -20to 70° C

*EP package only

Weight 0.24 kg (0.52 Ib) — SP nodes
0.17 kg (0.36 Ib) — EP nodes
Mounting 2 inch ID pipe

2 X 8-32 screws*

Connector

High Density DB26

Connector Tightening Torque

0.34 — 0.49 N*m (3.00 - 4.34 in*lbf)
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Sensor Supplies:

3 non-isolated, switched

+18 Volt Supply
+5 Volt regulated

25 mA max combined load

Rise Time from switch ON

100 ms

0.25 mA current supply

Digital Inputs:

4 non-isolated, sinking, wetted 3.0V

Input Voltage Rating

0-24VDC

Input Current

2 mA max at 24 VDC

Input ON Level

0.89 VDC max

Input OFF Level

2.31 VDC min

Pulse Frequency

*Factory adjustable

150 Hz max- sleeping nodes

150 Hz max*- non-sleeping

* Each connector pin is rated for 2.5 A. 4 ground pins
are provided and must all be connected when switching

high currents on multiple outputs.

Pulse Width 50 ps
Digital Outputs: 4 FET, sinking

Voltage Rating 42V max

Current Rating 2 A max*

Analog Inputs:

4 non-isolated 12 bit, single ended

0—-40 mA

0.04 mA min, 45 mA max

0 -5 Volts

0.025 V min, +5.15 V max

-1.8 Volts to +1.8 Volts

-1.8 V min, +1.8 V max

0-2.2 Volts

0.02 V min, +2.30 V max

Accuracy

0.25% of full scale
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Serial Port: Single RS232
Baud Rates 4800, 9600, 38,400, 76,800,
115,200
Parity None, odd or even
Stop Bits lor2
Data Bits 56,7,8
Inner character Timeout
Compliance 2.4 GHz
FCC FCC ID TYOJN5139M4

Industry Canada

IC:7438A-CYO5139M4

ETSIEN

EN 300 328V1.7.1 (2006/05)
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