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Preface

1 Preface

Thank you for choosing the Multipoint Wireless 1/0 System.

This document describes the hardware components and how to install and
operate the Multipoint Wireless 1/O radios (Gateways).

This document also describes how to maintain and troubleshoot the device.

If you have any questions about this product, please call or email:

ProSoft Technology, Inc.

9201 Camino Media, Suite #200
Bakersfield, CA 93311

+1 (661) 716-5100

+1 (661) 716-5101 (Fax)
http://www.prosoft-technology.com
support@prosoft-technology.com

& CAUTION: Field wiring connections shall be made in accordance with Article 504 of the National
Electrical Code, ANSI/NFPA70.

& CAUTION: The Gateway must be installed within an enclosure that requires a tool to access. This is to
prevent inadvertent disconnection of any of the power wiring, signal wiring or communication cables.

& ATTENTION: Le Gateway doit étre installé dans une enceinte qui nécessite un outil d'accés. Ce est
pour éviter toute déconnexion accidentelle de 'un des cébles cablage de puissance, cablage ou de
communication signaux.

& WARNING: Ensure installation of the Gateway meets applicable state and national electrical code
requirements. The installation of the Gateway should only be performed by a qualified installer or a factory
representative.

& AVERTISSEMENT: Veiller a l'installation de la passerelle répond Etat et des exigences nationales de
code de I'électricité. L'installation de la Gateway ne doit étre effectuée par un installateur qualifié ou un
représentant de ['usine.
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11

WARNING: To prevent ignition of flammable or combustible atmospheres, disconnect power before
z:‘jcing.

AVERTISSEMENT: Pour éviter l'inflammation d'atmosphéres inflammables ou combustibles,
ncher 'alimentation avant I'entretien.

AWARNING: EXPLOSION HAZARD - Substitution of components impair suitability for Zone 2.

AAVERTISSEMENT: RISQUE D'EXPLOSION - Le remplacement de composants nuire a la conformité
pour la Zone 2

AWARNING: EXPLOSION HAZARD - Do not separate/disconnect connectors when energized.

AVERTISSEMENT: RISQUE D'EXPLOSION - Ne pas séparer / débrancher les connecteurs lorsque
excité.

AWARNING: EXPLOSION HAZARD - Do not use USB connectors in hazardous area.

AVERTISSEMENT: RISQUE D'EXPLOSION - Ne pas utiliser les connecteurs USB en zone
dangereuse.

AWARNING: EXPLOSION HAZARD - Do not service when an explosive atmosphere is present.

AVERTISSEMENT: RISQUE D'EXPLOSION - Ne pas service lorsque une atmosphére explosive est
présente.

AWARNING: EXPLOSION HAZARD - Do not use reset switch in hazardous area.

AVERTISSEMENT: RISQUE D'EXPLOSION - Ne pas utiliser le commutateur de réinitialisation en
zone dangereuse.

& Note: This equipment is suitable for use in Class I, Division 2 Groups A, B, C, and D or non-
hazardous locations only.

Document Revision Level

This section provides a history of the revision changes to this document.
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Revision | ECO Date Description

Number
- 10-Feb-2016 Initial release
24-Aug-2016 Added Wiring Examples

1.2 COMPLIANCE

1.2.1 Important Information to the User

« This device MUST be professionally installed only by a factory representative
or a trained authorized technician.

« Changes or modifications not expressly approved by the manufacturer may
void the user’s authority to operate the equipment.

« This BM-0900-GM1K and BM-2400-GM1K complies with Part 15 of the FCC
Rules. Operation is subject to the following two conditions: 1) this device may
not cause harmful interference, and 2) this device must accept any interference
received, including interference that may cause undesired operation.

« The BM-0900-GM1K contains a FHSS (Frequency Hopping Spread Spectrum)
and FSK (Frequency Shifting Key) modulation RF transceiver for the 902-928
MHz ISM band, designed to meet FCC 15.247, and is used in industrial control
and monitoring applications.

« BM-2400-GM1K operates in 2.4GHz band.

« The BM-0868-GM1K is ETSI compliant and operates in the 868MHz band. It is
not FCC compliant.

« The BM-0915-GM1K operates in the 900MHz band and is compliant with
Australian RF regulations (RCM).

1.2.2 FCC RF Exposure

To comply with FCC RF exposure compliance requirements, a separation
distance of at least 20 cm must be maintained between the antenna of this
device and all persons.

1.2.3 FCC Compliance Statement

This equipment has been tested and found to comply with the limits for a class B
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to

ProSoft Technology, Inc. Page 11 of 101
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provide reasonable protection against harmful interference in a residential
installation. This equipment generates, uses and can radiate radio frequency
energy and if not installed and used in accordance with the instructions, may
cause harmful communications to radio communications. However, there is no
guarantee that interference will not occur in a particular installation. If this
equipment does cause harmful interference to radio or television reception, which
can be determined by turning the equipment off and on, the user is encouraged
to try to correct the interference by one of the following measures:

« Reorient or relocate the antenna.
« Increase the separation between the equipment and receiver.
« Consult the manufacturer for technical help.

This equipment has been certified to comply with the limits for a class B
computing device, pursuant to FCC Rules. In order to maintain compliance with
FCC regulations, shielded cables must be used with this equipment. Operation
with non-approved equipment or use of unshielded cables is likely to result in
interference to radio and television reception. The user is cautioned that changes
or modifications made to the equipment without the approval of the manufacturer
could void the user’s authority to operate this equipment.

1.3 Certifications

Class | Division 2, Groups A, B, C,D T4 ExnAnC IlIC T4

. Class |, Zone 2, AEx nAnC IIC, T4 Gc
A s Tamb: -40 °C to +80 °C
e Power Supply: 9-30 Vdc Powered by Class 2 Circuit

ATEX Sira 15ATEX4134X Ex nA 1IC T4 Gc

Tamb: -20 °Cto +80 °C
Power Supply: 9-30 VDC (24V Typical) 0.25A Peak, 0.20 Continuous.
113G

Power leads to terminals must be a maximum of 1 meter in length.
IECEx SIR 15.0055X, ExnA nC IIC, T4 Gc

Tamb: -20 °Cto +80 °C

Power Supply: 9-30 VDC (24V Typical) 0.25A Peak, 0.20 Continuous

Page 12 of 101 ProSoft Technology, Inc.
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Product & System Overview

2.1

Product & System Overview

Product Highlights

* Wireless Gateway Functionality with Seamless 1/0 Expansion Capabilities

- Virtually adds as many Gateways to a network for creating a highly

scalable, efficient distributed /O network

- Point-to-Point, Point-to-Multipoint, Peer-to-Peer, Repeater Functions

- Secure Over-the-Air Encryption (AES) and Site Authentication

- 900 MHz, 868 MHz, or 2.4 GHz License-Free ISM Band
* Direct Interface to WIO I/O Expansion Modules via DataRail

- Digital I/0 Module, 4x DI + 4x DO, (Isolated)

- 4-20 mA 1/O Module, 2x Al + 2x AO, (Isolated)

-0-10 V I/O, 2x Al + 2x AO, (Isolated)
* Local Serial Interface

- RS232 or RS485 (Software Selectable)

- Modbus Master or Slave

- 1920 Modbus Register Holding Table
* Ordered as a Kit: Includes DataRail® and Mounting Hardware
* 35 mm DIN Rail Required for Mounting (Sold Separately)

ProSoft Technology, Inc.
January 8, 2018
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Modbus® Serial

Flow Device
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2.2 Hardware Overview

o 4 ..l \ s P - RS485 Half Duplex
””l” \ P2-RS232
: ‘ © o 0

H/W Reset Button

WIO® Gateway

DataRail Pin Connectors s

Din Rail Spring Latch e |
|

End Terminal Bracket(s)

Mini-USB (Config/FW Update)

Diagnostic LEDs

P4 - Power 9-30Vdc
P3-N/A
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Digital /O Module 4-20mA 1/0 Module 0-10V I/0 Module

/
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2.3 Items Required for Setup

2.3.1 Gateway Setup

WIO® Gateway

DataRail® (for Interfacing WIO 1/O Modules)

2x End Terminal Brackets

DataRail Covers to protect any unused part of the DataRail
External Power Source for Gateway (9-30 VDC)

Antenna for Gateway (Bulkhead, Omni, or Yagi)

Antenna Cable (N to MMCX Connector)

N to N Antenna Cable and Lighting Arrestor (Optional)
External Enclosure for Gateway (NEMA)

DIN Rail (35mm) Sold Separately

2.3.2 Other Device Setup

¢ WIO Digital I/O Module
e WIO 4-20 mA I/O Module
e WIO 0-10 V I/O Module

2.3.3 Configuration Cables
e Configuration: USB to Mini USB Cable 15 ft (WX-1001-CA2)

2.3.4 Software and PC

e Wireless I/O Designer Software vx.x or Higher
e PC with:
o Microsoft Windows Vista or Later
1 GHz or Faster Processor
256 MB or More RAM
20 MB Hard Disk Space or More
USB and/or Serial Port

O O O O

2.3.5 Modbus Master
e Modbus Device (RS232 or RS485), RTU, PLC, HMI, etc...

2.3.6 Modbus Slave
e Modbus Slave Device (RS232 or RS485), RTU, PLC, HMI, etc...

2.3.7 Tools

e Screwdriver Set including Technician’s Screwdriver, Adjustable Wrench
e Any Other Tools Depending on Site and Equipment

2.3.8 Internet Access

¢ Internet access required for downloading Software, Firmware, or Documents

Page 16 of 101 ProSoft Technology, Inc.
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3 Configuration/Installation Sequence

3.1 Configuration

1. Download and install latest Wireless 1/0 Designer Software.
2. Check for latest Wireless Gateway Firmware on Download Center.
3. Create a Project File Using Wireless 1/0O Designer.

4. If upgrading Firmware, follow these instructions
a. Physically Connect Gateway to PC and supply power
b. Open Connect screen and click “Flash”
c. Locate new Firmware file and click “Open”
d. DO NOT DISCONNECT OR TURN POWER OFF while upgrading
Firmware (It may take a few minutes for upgrading process to finish)
e. Wait until LED turns off
5. Install WIO Gateway on DIN rail using supplied DataRail.
6. Attach desired I/O Modules to system (Modbus Slave ID).

7. Power up Gateway (9-30 VDC) and wait until boot-up sequence is complete.
(LED will turn off once boot-up is complete)

8. Connect PC to Gateway.

9. USB to Mini USB Cable 15 ft (WX-1001-CA2).

10. Identify COM Port for use in Wireless 1/O Designer (Device Manager).
11. Select a Gateway in Project Tree.

12. Update Gateway with Project File.

13. Confirm Gateway Configuration Download OK in Build Tab Window.

ProSoft Technology, Inc. Page 17 of 101
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3.2 Installation

1. Install Gateway inside a NEMA or IEC enclosure

a. Install WIO Gateway on DIN rail using supplied DataRail (DataRail

optional for use with 1/0 Modules)

2. Attach desired I/O Modules to system (Modbus Slave ID) - optional

3. Follow best grounding practices (Section 4.2)

4. Setup and connect an Antenna with Lightening Arrestor to Gateway

5. Connect Gateway to third-party Serial device(s)

6. Power up Gateway

7. Power up/reboot any impacted sensors/devices if necessary

8. Verify RF and data communications

a. Use Modbus Register Polling and Write features in Wireless I/O Designer
b. Verify communication from third-party device(s) or SCADA system

3.3 LED States (Status Indicators)

Firmware Upgrade

Device updated/programmed

Long blink + 5 short blinks

Device Failure

# State Green LED

1 Booting up Long blink + 5 short blinks
2 Device On or Off Off

3 Connected to PC / Updating in Progress / Solid green

4

5

Continuous short blinks

When device failure has occurred try following actions:

e Check power source
e Replace radio module
e Call Tech Support
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4  Wiring Diagrams (Serial and Power)

Please use the following wiring diagrams and jumper settings to connect a third-
party device to the Wireless Gateway.

4.1 Serial/RTU Port and Power

TR-
TR+ TXD

GND

P1-RS485

P1-RS485 H
TR- TR+ GND TR- TR+ GND
RS485 RS232
o 6 0

TXD RXD GND

: O

HALF
DUPLEX

3108

=)y

[0

OleumTech 67-

-
o
©

'
[
2

&
(<]

P4 - POWER P4 - POWER

COM 9-30V COM COM 9-30v COM

P3 - N/A P3 - N/A

COM | COM COM | COM

9-30Vdc 9-30Vdc

For CE certification, the power leads to the terminals must be a maximum of 1
meter in length.
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4.2  Grounding Best Practices

It is important to effectively earth ground the Wireless Gateways and 1/O Modules
to ensure safety, prevent static electricity damage, and to provide protection from
lightning and/or electrical surges in the area. Ensure the enclosures in which the
Gateways or I/0O Modules are mounted are properly earth grounded as defined
by the NEC.

A true earth ground physically consists of a conductive pipe or rod driven into the
earth. Rod electrodes shall not be less than 8 feet (2.44 m) in length and consist
of the following materials and installed in the following manner:

o Electrodes shall be copper clad or their equivalent and shall be not less than 5/8
inch (15.875 mm) in diameter, or listed non-ferrous rods or their equivalent and
not less than 1/2 inch (12.7 mm) in diameter.

e The electrode shall be installed such that at least 8 feet (2.44 m) of length is in
contact with the soil. It shall be driven to a depth of not less than 8 feet (2.44 m).
The electrode shall be driven at an oblique angle not to exceed 45 degrees from
vertical or shall be buried in a trench that is at least 2 1/2 feet (.762 m) deep. The
upper end of the electrode shall be flush with or below ground level. If ground end
and the grounding electrode conductor attachment are above ground, ensure
protection against physical damage.

Terre Des Meilleures Pratiques (Frangias)

Il est important de efficacement TERRE Wireless Gateways et modules E/ S
pour assurer la sécurité, prévenir les dommages de I'électricité statique et la
protection contre la foudre et / ou les surtensions électriques dans la région. Se
assurer gue les enclos dans lesquels les passerelles ou modules E / S sont
montés sont correctement relié a la terre tel que défini par le NEC (National
Electrical Code.

Une véritable prise de terre se compose physiqguement d'un tuyau conducteur ou
tige entrainée dans la terre. Electrodes de Rod ne sont pas moins de 8 pieds
(2,44 m) de longueur et se compose des matiéres suivantes et installé de la
maniére suivante:

e Les électrodes doivent étre en cuivre plaqué ou leur équivalent et ne doit pas étre
moins de 5/8 de pouce (15,875 mm) de diametre, ou listé tiges non-ferreux ou
leur équivalent et pas moins de 1/2 pouce (12,7 mm) de diamétre.

e L'électrode doit étre installée de telle sorte que au moins huit pieds (2,44 m) de
longueur est en contact avec le sol. Il est conduit a une profondeur d'au moins 8
pieds (2,44 m). L'électrode doit étre conduit & un angle oblique de ne pas
dépasser 45 degrés de la verticale ou sera enterré dans une tranchée qui est au
moins 2 1/2 pieds (0,762 m) de profondeur. L'extrémité supérieure de I'électrode
doit étre de niveau avec ou au-dessous du niveau du sol. Si la fin du sol et le
conducteur l'attachement de I'électrode de mise a la terre sont au dessus du sol,
assurer une protection contre les dommages physiques.
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4.3 Grounding Gateways

o Battery negative should never be common with earth ground.

o For fiberglass enclosures, the backplane inside may be connected to earth
ground. Typically, there is a lug specifically for this connection. The
equipment inside the enclosure however, should not be common with the
backplane in this case.

e For steel enclosures, battery negative should not be common with the
enclosure as the enclosure will usually be common with the pole supporting it
(basically earth ground).

A. Where bulkhead (black phantom) antennas are used, the inner surface, outer
surface, and inner wall of the hole drilled, should be isolated from the
antenna. Use the rubber washers supplied by the manufacturer to isolate the
antennas from the enclosures (use thickest washer on exterior side of
enclosure).

B. Where external antennas, such as omni-directional and yagi, are utilized, a
polyphaser is typically used. The actual connection between lightening
arrestor and antenna cable should be isolated. The lightening arrestor itself
has its own lug designed to be connected to earth ground.

¢ Once all wiring and grounding recommendations have been followed
it is important to test the ground resistance at the grounding rod to
assure a good ground. The most effective grounding method is direct
connection to earth ground with minimal impedance. An impedance of
less than 5 Ohms is recommended.

e For more details on proper grounding electrodes and grounding
electrode conductors, consult the National Electrical Code.

& CAUTION: Ensure field wiring connections are in accordance with Article 504 of the National Electrical
Code, ANSI/NFPAT70. For more details on proper grounding electrodes and grounding electrode conductors,
consult the National Electrical Code.
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Terre passerelles et modules E/ S: (Francgais)

e Négative batterie ne doit jamais étre commun avec la terre.

e Pour les enveloppes en fibre de verre, le fond de panier a l'intérieur peut étre
relié a la terre. Typiguement, il se agit d'un ergot spécifiguement pour cette
connexion. L'équipement intérieur de I'enceinte ne devrait toutefois pas étre
commun avec le fond de panier dans ce cas.

A. Pour les enveloppes d'acier, négatif de la batterie ne doit pas étre commun
avec l'enceinte, I'enceinte sera généralement commun avec le pole le
soutenir (essentiellement de la terre).

A. Ou cloison (Phantom Black) antennes sont utilisées, la surface intérieure,
la surface extérieure, et la paroi intérieure du trou foré, doit étre isolé de
I'antenne. Utilisez les rondelles en caoutchouc fournies par le fabricant pour
isoler les antennes des enceintes (utiliser la plus épaisse rondelle sur le cété
extérieur de I'enceinte).

B. Lorsque les antennes externes, tels que omnidirectionnelle et Yagi, sont
utilisés, un Polyphaser est généralement utilisé. La connexion réelle entre
Polyphaser et le cable d'antenne doit étre isolé. Le Polyphaser lui-méme a sa
propre patte destinée a étre reliée a la terre.

¢ Une fois que toutes les recommandations de cablage et de mise a la
terre ont été suivies, il est important de tester la résistance du sol a la
tige de mise a la terre pour assurer un bon sol. La méthode de mise a
la terre la plus efficace est la connexion directe a la terre avec une
impédance minimale. Une impédance inférieure a 5 Ohms
recommandée.
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5 Wiring Examples

5.1 Wiring External Power

This application involves an Arrival Sensor wired to the discrete input DI1 of
Station-A Digital Wireless 1/0 Module and wirelessly triggering a Solenoid wired
to the discrete output DO1 on the Station-B Digital Wireless 1/0 Module.

e Arrival Sensor (Externally Powered PCS Ferguson 3DSO & PCS MT-020)

e Solenoid (ASCO Red Hat EF8314H301) Connection to the Wireless 1/0
System.

Common jumper required

PCS 3DSO

or

PCS MT-020

12V Power
Supply

E for this application

5.2  Active High 0-30V Input to Wireless I/O System

Per User

- Standards

12V Power
Supply

ProSoft Technology, Inc.
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0-30VDC Digital
Output Device

9-30VDC |+
Power

Supply

PLCPW (-)

ptional
(10K)

5.3

SIG To PLC

L,

Common jumper required
for this application

9-30VDC

Power Supply

PLCPW ( - )=

Active Low 24 VDC Input to Wireless I/O DIO System

ProSoft Technology, Inc.
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0to 24VDC

Output Device

24\VDC
Power
Supply

24VDC
Power

Supply

10K

SIG To PLCu=fi-

5.4 4-20 mA Wireless I/0 System Wiring and External Power Switch

Position

This application involves the Al of a 4-20mA output device (or 4-20mA output

signal) wired to a 4-20mA module at Al+ on bank A. Then, using a DMM,
measuring the 4-20mA output on bank B.

ProSoft Technology, Inc.
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Any analog 4-20mA
device or 3" party plc
output can be used
here.

SIGNAL

\

12V Power |+

Note: Besure to
[~~~ power the
output channel
of the output
device.

Supply

Change the switches to the OFF position

hu

l liiiiibii}l‘

\

/

\

/

12V Power
Supply

S

Digital Multi-Meter

SIGNAL—

+| 12V Power
Supply

+

12V Power
Supply

55 4-20mA Wireless I/0O System Wiring and Internal Power Switch

Position

This application involves the Al of a 4-20mA output device (or 4-20mA output
signal) wired to a 4-20mA module at Al+ on bank A. Then, using a DMM,
measuring the 4-20mA output on bank B.
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plc output can be used here.

Any analog 4-20mA device or 3" party

Change the switches to the ON position

!

iy

Wik

\

12V Power
Supply

f
H
&
5

+Q _+@

Digital Multi-Meter

103 1@

12V Power

+

Supply

12V Power

Supply
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6

Installation

The following procedure describes how to install a Gateway inside a NEMA 4X-
type enclosure (or an enclosure with a minimum IP 54 rating and that complies
with IEC 60079-0 and IEC60079-15). Before you perform this procedure, be sure
the Gateway meets applicable grounding requirements in the enclosure — see
previous section).

Special Conditions for Use

V.

Install the Gateway inside a NEMA 4X-type enclosure (or an enclosure with a minimum
IP 54 rating that complies with IEC 60079-0 and IEC60079-15). Mounting of the
Gateway within a suitable enclosure will cause the internal ambient enclosure
temperature to be higher than the maximum external enclosure ambient temperature.
The Gateway shall not form part of the external enclosure (panel mounted, for
example). All cable entries into the enclosure shall be fitted with IECEXx certified cable
glands that have a minimum ingress protection of IP54. The cable glands shall have an
operating temperature range equal to or greater than the ambient operating
temperature.

USB connectors are not for use in hazardous areas and will be internal to installation in
an IECEx certified IP54 enclosure.

Any Ethernet connectors used shall be checked to ensure that the mechanical retaining
clip is undamaged and provides a mechanically secured and retained connection.

Transient protection shall be provided on the supply to limit transients to 42 Vpk.

Installation (Francais)

La procédure suivante décrit 'installation correcte d'un Gateway. Avant
d'effectuer cette procédure, se assurer que le Gateway répond aux exigences de
mise a la terre en vigueur dans I'enceinte - voir la section précédente).

Conditions spéciales pour une utilisation

Installez le Gateway l'intérieur d'un boitier NEMA 4X-type (ou une enceinte avec un
minimum IP 54 notation compatible avec la CEI 60079-0 et IEC60079-15). Le montage
de I' Gateway dans un boftier approprié provoquera la température interne de I'enceinte
ambiante soit supérieure a la température ambiante enceinte externe maximale. Le
Gateway ne fait pas partie de I'enceinte externe (monté sur panneau, par exemple).
Toutes les entrées de cable dans I'enceinte doivent étre munis d'IECEXx presse-étoupes
conformes qui ont un minimum de protection d'entrée IP54. Les presse-étoupe ont une
plage de température de fonctionnement égale ou supérieure a la température
ambiante de fonctionnement.

Connecteurs USB ne sont pas pour une utilisation en zone dangereuse et seront
internes a l'installation dans un certifié IP54 IECEX.

Les connecteurs Ethernet utilisés doit étre vérifiée pour se assurer que le clip de
fixation mécanique est en bon état et offre une connexion sécurisée et mécaniquement
retenu.

Protection contre les transitoires doivent étre fournis sur la fourniture de limiter les
transitoires a un maximum de 42 Vpk.

ProSoft Technology, Inc.
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6.1 Outdoor Enclosure Installation

1.
2.

9.

Install or use existing outdoor NEMA-type enclosure.
Ensure the WIO Gateway meets applicable grounding requirements in the enclosure.

Install a 35 mm x 7.5 mm DIN rail (at least 166 mm (6.5-inch) wide) inside the
enclosure.

Provide external power supply: 9-30 VDC.
Provide antenna and antenna cable with MMCX end to connect to WIO Gateway.

a. There are various types of antennas including bulkhead, omni, and yagi. Please
use the appropriate type for your application.

Connecting a lightning arrestor is highly recommended.
Install antenna (performing a RF site survey prior to installation is recommended).

Make/drill a hole on the bottom of the enclosure to run wires. (user must supply own
O-ring/sealing)

Run conduit for power and antenna cable.

10. Connect antenna cable to antenna and then feed cable into enclosure.

11. Feed power wiring into enclosure.

Install antenna
10 ft above ground
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6.2 WIO Gateway and I/0O Module(s) Assembly

& WARNING: Power must be disconnected or turn off prior to attaching or removing any 1/0 Modules
from the system - failure to comply may cause damage hardware.

6.2.1 Standalone Mode Assembly
1. Attach WIO Gateway directly onto a 35mm DIN rail.

6.2.2 1/0 Expansion Mode Assembly

1. Securely attach DataRail onto a 35 mm x 7.5 mm DIN rail by gently pressing
on all four (4) corner clips.

& CAUTION: Must attach DataRail with arrow pointing up.
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2. Secure DataRail to DIN rail by attaching an End Terminal Bracket.
a. Hook the metal end of the Bracket to DIN rail and then snap the other end
onto DIN rail into place. (Be sure to position the Bracket far left of the
DataRail where metal blades meet the plastic)

Attach components from left to right without gap.

3. Attach Radio Module to DataRail (place it next to the Bracket without a gap).
a. Latch the top hook onto the rail, then snap-in the spring-loaded clip into
place.

l.l
Ly Ihy
\ i
.q \

g
/ tIi
- -
Y
g

iy

b. Connect Antenna. Radio Module is equipped with MMCX (female)
connector. For outdoor installation, place a lightning arrestor between
Antenna and Radio Module connection.

1) Firmly hold and connect MMCX end of the antenna cable to Gateway
Radio (listen for a “click” sound for confirmation).

2) Connect Lightning Arrestor (optional — highly recommended)

3) Dirilling a hole may be required for routing antenna cable — use 5/16” or
larger diameter, user must supply own O-ring/sealing

4) Use proper fittings to seal hole for antenna cable
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5) Where bulkhead (black phantom) antennas are used, the inner surface,
outer surface, and inner wall of the hole drilled, should be isolated from
the antenna. Use the rubber washers supplied by manufacturer to isolate
the antennas from the enclosures (use thickest washer supplied by
manufacturer to isolate the antennas from the enclosures (use thickest
washer on exterior side of enclosure).

6) Install antenna and connect all cables

& 7) Must install omni or bulkhead antenna in upright position
Do not mount sideways!

4. Attach I/O Module(s) to the system.
a. Place Modules in any combination (do not leave gaps between Modules).

b. When using more than five (5) I/O Modules, determine maximum |/O
Module combination by using power budget calculator found at:
http://psft.com/BLJ

& WARNING: Power must be disconnected prior to attaching or removing any I/O Modules from the
system — failure to comply may cause damage to the 1/0 Module(s).

c. Then, use the 16-position Switch located on the front of each 1/0O Module
to set device ID(s). Each of the Modules must be set to its own ID for the
system to function properly. Enter this ID when configuring that Module in
the Wireless I/O Designer software.
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5. Attach the other End Terminal Bracket to secure the Modules (place it next to
the last module without leaving a gap).

-

6. Protect any unused DataRail slots with Cover. Snap-off extra pieces and
store for future use.

7. Terminate I/O and supply power as required. Use solid or stranded wire
(AWG) 28-12.
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6.2.3 How to Detach Components from DataRail

1. End Terminal Bracket can be removed from din rail by inserting the tip of a
flathead screwdriver into the removal slot. Control the direction with the
screwdriver handle to pull the latch away from the din rail for safe removal.

2. WIO Modules can be removed from the din rail by inserting the tip of a
flathead screwdriver into removal slot located on the metal clip. Lift-up on the
screwdriver handle to pull the spring-loaded clip away from the din rail for
safe removal.
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7 RF Setup Notes

7.1 Clear Line of Sight

Clear line of sight with minimal obstructions for best wireless (RF)
communication. Performing an RF survey is highly recommended prior to
commissioning especially for long range applications.

Wall or Solid
Obstructions

Clear Line
of Sight

7.2 Maximum RF Range

The final RF range depends on many factors including Tx power settings, type of
antenna and cables, antenna setup, clear line of sight, and terrain and
environment.

7.3 RF Timeout Tag

When setting up end nodes, RF Timeout tag can also be added as a Modbus
register for monitoring RF health. Timeout trigger is normally set to three times
the tx interval. This means when the data packet is missed on three consecutive
intervals attempts, the RF timeout will be flagged.

0=RF OK; 1= RF Timeout
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7.4 RF Refresh - See RF Refresh Time Tags (page 72)

7.5 Maximum Number of Gateways Supported in a Network

The Wireless I/O Designer supports a total of 1000 Gateways Modules to be
added to a single network. Whether you have two, ten, or fifty Gateways in a
network, a network’s true capacity depends on radio frequency, RF range, RF
bandwidth, RF bit rate, tx and read interval, and other environmental factors.

When designing a complex system, please consult with a ProSoft application
engineer.
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8 Wireless I/O Designer

Wireless I/0O Designer Software Version 1.0 or higher is required to run the WIO

gateway.

8.1 Wireless I/O Designer Software Download
1. Run the Wireless I/O Designer Software from your PC.

&
0:0:0
&
Wireless I0
Designer

2. Click New Project in the Project Creation Wizard.

=)
\/

ProSoft’

TECHNOLOG Y

Version 1.0.0-1

a =

’ New Project... Open Project... I

3. Project Settings
a. Create a Project Name.
b. Select File Location by clicking the Browse button.

ProSoft Technology, Inc.
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r v
Project Creation Wizard B
Step 1
Identfy the project.
Project
Project Name Project Name
]"‘Y Project]| Create your project name.
Fie Location File Location
\\otcde1\users\hkim\Desktop Click the “Browse” button and choose a
location on your computer to store the
Browse... Project File.
I Next > I Finish Cancel
i
c. Click Next.
4. RF Settings
r 2
Project Cretion Wizard ——
Step 2
Configure the initial ste.
Radio (RF) Settings
Frequency
Select the Frequency that matches your
Frequency wireless devices,
900 MHz -
Channel: Select from 0-9 (900 MHz)
2.4 GHz Multiple channels available for avoiding
RF conflict with nearby sites,
Charnel Group
Group: Select from 0-959
F a3 F 3 ||
Group ID designation for gateways.
i By default, the first gateway you add to the
site will be assigned to Group 0. Your second
' gateway to Group 1 and soon,
L
< Back | Next > Finish Cancel
L

a. Select the Frequency that matches the Radio Frequency (RF) of the
wireless devices.

Select the Channel to avoid any RF conflict with any nearby sites.

c. Select Group - by default, the first Gateway you add to the site will be
assigned to Group 0. The second Gateway added will be assigned Group
1 and so on.

d. Click Next.
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5. Configure Primary Wireless Gateway / RTU Port 1 Settings.

r ~
Project Creation Wizard &
Step 3
Configure the primary gateway.
Gateway Name
Gateway] Primary Gateway is the root receiver in a
network. It connects to a RTU/EFM/PLC/DCS/
HMI and acts as the collection point for all site
Gateway end node information,
Type Tx Power- Tx Power: Select desired power setting
DG ﬂgj |IDOmW ZI
RTU Port: Select R5232 or RS485
This port is used for conmecting to a Modbus Master Device.
RTU Port Slave ID Slave 1D: Select desired Slave ID
RS232 < 1 _I;I Baud Rate: Select Rate to match Master device
Config Port Mode: Modbus Slave or Debug
ehae Crtgrui || M e ey
|5600 | |Modbus Save ~|
oo | o | [ ] cows |

a. Create Gateway Name.

b. Select Tx Power - (Note: Selecting higher Tx Power consumes more
power).

c. Select RTU Port RS232 or RS485 (Terminal Block). This port is used for
connecting to a Master Device: PLC, RTU, DCS, HMI, or EFM.

If using Gateway as a Master, the RTU port settings can be changed after
exiting the Project Creation Wizard.

d. Select Slave ID.
e. Select Baud Rate that matches the Master device.
f. Set Config Port Mode as Modbus Slave or Debug

i.  Modbus Slave enables a PC as Master to perform read Modbus
registers and write to registers.

ii.  Debug mode provides ability to view live processes for
troubleshooting.

g. Click Finish.
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Project Creation Wiza

Confirmation

Review your project file and click "Confirm" to create your project.
Your next step is to update and calibrate all devices.

Create... 7
Project: My Project Save Text
Path: \\otcde 1\users\hkim\Desktop —"

Ste
Channel: 0
Group: 0
Frequency: 9500 MHz

Primary Gateway
Name: Gateway
Type: WIO Gateway Module
Tx Power: 100 mW
RTU Connection: Modbus RTU - R$232
Baud Rate: 9600
Slave Id: 1
Conrfig Port Mode: Modbus

h. Verify the Project and Network Configuration.
i. Click Confirm or Back for rework.
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8.2  Verify Project File

: File Edit Insert View Help

T : KE)
roject - [Site_1]
> Gateway

1. Review Project Tree window.

2. To review or change device properties:
a. Click on the desired Gateway in the Project Tree.
b. Click the E (Edit) button.

Gateway - ( WIO Gateway ) g1
Radio Corfig Pott | RTU Port | 10 Bus |
- Mode
" Debug
[~ Slave Properties
Slave ID: |1 j [~ Bdended Mode [ Spit 32bit Values
Baud Rate: |57600 'l Party: |None ~ Stwﬂls:ll v| l

o ] oo |_ o |

3. To add another Gateway:
a. Click on Site in the Project Tree.
b. Click the + (Insert) button.
c. Select desired Gateway
4. To rename a device:
a. Right-click over a device in the Project Tree.
b. Select Rename.
5. Toremove a device from Project Tree:
a. Click on the desired device.
b. Click the X (Delete) button.
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Wireless I/O Designer — Main Screen View

8.3
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8.4  Editing Gateway Properties

After making any changes, you must update the Gateway for changes to take
into effect.

1. Accessing the Gateway properties window

a. Click on Gateway in project tree and right-click and select Edit or click on
the E button.

: File Edit Insert View Help

P ddl R~ 2B @
Project O XQHPpP

ECPIA&8x=wS - 1IX

=-E=1 My Project - [Site_1]

Edit...
Copy

2. Radio Tab

a. Allows adjusting of Tx power level and number of transmission retries.
i.  Higher Tx level consumes more power.

Gateway - ( WIO Gateway ) ﬂ

Radio | Corfig Pott | RTU Pott | 10 Bus |

Tx Power:  [100 mW - Retries: |3 _l:
TmW
10 mW
100 mW

500 mW
1000 mW

0K I Cancel 1

3. Serial/RTU Port Tab
a. Allows configurations of Serial/RTU port.
b. RTU port can be set as a Modbus Master or Modbus Slave
c. Can be configured to RS232 or RS485
d. Use the appropriate port settings to match with connecting device
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Gateway - ( WIO Gateway )

==

Radio | Config Pot  RTU Port | 10 Bus |
r~ Mode
€ Modbus Master

Modbus Slave

Slave ID: |1 —I

=1
Settings

Baud Rate: Igﬁt}[} vl

{* Modbus Slave

[T Bxdended Mode [ Spit 32bit Values

Pm'—INUM 'I

|FIS232 vl

Stanls:l‘] -

4. Config Port Tab

a. Allows configurations of Config (COM) port.

b. Mode:

i.  Modbus Slave enables Modbus poll/write feature
i. Debug enables debugging

c. Modbus Slave: Leave As-Is
d. Settings: Leave As-Is

5. 1/0 Bus

a. Allows Insertion of WIO I/0O Modules: Digital, 4-20 mA, 0-10 V (isolated)

b. Covered in next section

Gateway - ( WIO Gateway ) ﬁ
Radio | Corfig Pott | RTU Pot 10 Bus |
~1/0 Modules Tagfs) ]
Name | Engineering Units |
D |interval(in) | Type
|
n 0K Cancel 1

Page 46 of 101

ProSoft Technology, Inc.
January 8, 2018



Wireless 1/0 Designer

F |
IO Module
Module Settings
Type: I LI M ame: IM 0 0K
010V 170 Module -
Module ID: [4-20m& 1/0 Module Interval (In]; IUU:IIHEI =
Digital 1/0 Module = > Cancel I
Map To
[ Integer Table ¥ Floating Point T able

8.5 Adding and Configuring I/O Modules

WIO® I/0O Modules can easily be integrated with a WIO Gateway through
Wireless 1/0 Designer Software for I/O expansion. Any I/O Module added to a
WIO Gateway becomes an extension of the WIO Gateway. Thus, the I/O points
are accessible through Gateway’s properties.

1. Accessing the Gateway properties window

a. Click Gateway in project tree, then right-click and select Edit or click on
the E button.

: File Edit Insert View Help

il id R-| 4@ v

grer S| 4

£ =] My Project - [Site_1]

Edit...

‘ Copy
2. /O Bus Tab
a. Click New.
Gateway - ( WIQ Gateway ) &1
Radio | Config Port | RTU Pot 10 Bus |
10 Modules S— Tagls)
L ! Name [ Engineering Units |
D [tenalfn) | Type |

|

|

‘ oK Cancel |‘
b. Select the proper I/0O Module.
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IO Module

Module Settings
\ Type: | _'_J Name: l"“:’ oK

T Lok |
Module 1D: | 4-20ma 1/0 Module Interval (In): |00:00:10 —
Digital 1/0 Module vali: | : Cancel |

Map To
™ Integer Table [V Floating Point T able

8.5.1 Digital I/0O Module

10 Module

— Module Settings

Tupe: Digital 1/0 Module I arme: IME|
Module 0 |D _,; Interval (Ink |U'3:'3'11IJ = Cancel |

—add To lmparts Table

v Inputs [ Counts [~ Output Status

~Map To
[ Integer Table W Floating Paint Table

Name: Create a name

Module ID: Slave ID number

Select Read Interval (Outputs are based on change and not interval)
Check desired imports for Modbus mapping

a. Inputs

b. Counts

c. Output status (On/Off)

5. Map to: Integer (16-bit), Floating Point (32-bit), or both

P wdPE
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Vs Al (M
345 g ?:'e ;:ﬂ:glabel
q/ 6 it mstruct;
~ - . ons.
SLAVE ID = S(™. &
S 4N
")(73%

6. DIP Switch Functionality

DIP switches available on the Digital I/O Module provide users
configuration options for the digital outputs.

a. Odd-numbered DIP Switches (1, 3, 5, 7)
1-DO1, 3-D0O2, 5-D03, 7-DO4

i. Normal/non-pulsed mode (Default / Off position)
ii. Pulsed mode (On position)

b. Even-numbered DIP Switches (2, 4, 6, 8)
2-DO1, 4-D0O2, 6-DO3, 8-DO4

i.  Normally open mode (Default / Off position)
ii.  Normally closed mode (On position)

RO

Wio| o e [EAISAFEDIRSWITCHES S

Digital Module Enable / Disable

1D SETUP

P1/P2 INPUT

@
3
g
3
-
~
5

DI1/2 DI2/4 COM DOV/3 DO2/4 cCOM

SILLTTITES /
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8.5.2 4-20 mA 1/0 Module

IO Module

Module Settings

Type:  |420mA /0 Module  ~|

Madule 1D; |2 _%I

E nagineering Units

Inputs 182 [ma*1000[20000) |

Mame:

Interval [In]: |EIEI:EIEI:1 1] =

Output 1:

Output 2

|M2

Cancel

|mé #1000 [20,000] ~|

|mé, #1000 [20,000] ~|

Name: Create a name
Module ID: Slave ID number

P wDnN PR

Analog Settings

a. Select settings for Input 1 and 2

i. mA * 1000 (20,000)
ii. 4.0t0 20.0 mA

b. Select settings for Output 1

i. mA *1000 (20,000)
ii. % *100 (10,000)
iii. 4.0t020.0 mA
iv. 0.0to 100.0%

c. Select settings for Output 2

i. mA* 1000 (20,000)
ii. % *100 (10,000)
iii. 4.0t020.0 mA
iv. 0.0to 100.0%

Select Read Interval (Outputs are based on change and not interval)

5. Map to: Integer (16-bit), Floating Point (32-bit), or both
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8.5.3 0-10 V I/O Module

IO Module

Module S ettings
Tupe: |U-1U\f [/0 Module j Mame: |M3

Module 1D |3 _|:| Interval [In): |E|IZ|:IZIEI:1 a =i Eeee]

E nagineering Units
Inputs 1% 2 [Volks*1000[(10000] ~|  OutputT:  |Counts[E5535] |

Wolks ®

0.0-10.0Volks Clutput 2: |E0unts [E5.535] ﬂ

Map To
[ Integer T able [¥ Floating Paint T able

Name: Create a name
Module ID: Slave ID number
Select Read Interval (Outputs are based on change and not interval)
Analog Settings
a. Select settings for Input 1 and 2
i. Volts * 1000 (10,000)
ii. 0.0to 10.0 Volts

P wbdh e

b. Select settings for Output 1
i. Counts (65,535)
ii. Volts * 1000 (10,000)
ii. 0.0to 10.0 Volts
iv. 0.0to 100.0%

c. Select settings for Output 2
i. Counts (65,535)
ii. Volts * 1000 (10,000)
iii. 0.0to 10.0 Volts
iv. 0.010100.0%

5. Map to: Integer (16-bit), Floating Point (32-bit), or both
6. Click OK when finished adding I/O module(s).
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.
Gateway - { WIO Gateway ) - u
| Radio | Config Port | RTUPort 10 Bus |
~ 140 Medules ~ Taa(s)
ml MName | Engineering Unitz |

DT o | prrET

0 00:00:01 Digital, 3-30V, 4in/40ut, lsolated AOUTT Counts 5 55'5]'

2 00:00:10 Anglog, 4-20mA, 2In/20ut, Isolated AOUT2 Courts [65l535]

3 00:00:10 Analog, 010V, 2In/20ut, Isolated :

ok | canced | s |

7. Adding Input Points to the Modbus Table
a. Double-click on the Gateway in Project Tree.
b. Click on the Imports tab.
c. Select/highlight the newly added Inputs.
d. Right-click and select paste to integer or float table.

&
m

ct All

[Point
Gatewa 00:00:01
Gateway 00:00:01
3| Gatewa 00:00:01
Gatewa 00:00:01
Gatews 00:00:01
Gateway 00:00:01
Gatewa 00:00:01 Paste to Integer Table
Gateway 00:00:01 Paste to Float Table
Gatewa 00:00:01

1D

@ | G| &R (=

(=]

011
Gatewa 00:00:01
Gatews 00:00:01
Gateway 00:00:10
Gatewa 00:00:10
Gateway 00:00:10
Gatewa 00:00:10

Gateway MO;DINZ_CNT 00:00:01

10 Gatewa MO:DINI_CNT 00:00:01

Gatewa Imports Exports Qutputs Modbus 4

e. Click on Modbus tab and view pasted input points.
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Select All | Type Register | Source Point

001 Floating Point (32-... 7001 Gateway M0:DIN1

002 7002 Gateway MO:DIN2

003 7003 Gateway MO:DIN3

004 7004 Gateway MO:DIN4

005 7005 Gateway MO:DOUTL_ST
006 7006 Gateway MO:DOUT2_ST
007 7007 Gateway MO:DOUT3_ST
008 7008 Gateway MO:DOUT4_ST
009 7009 Gateway MO:DIN1_CNT
010 7010 Gateway MO:DIN2_CNT
011 7011 Gateway MO:DIN3_CNT
012 7012 Gateway MO:DIN4_CNT
013 7013 Gateway M2:AIN1

014 7014 Gateway M2:AIN2

015 7015 Gateway M3:AIN1

016 7016 Gateway M3:AIN2

M GatewayL Importsl Exportsl Output\S\ ModbusM_«_J

7. Save the Project file.
8. Update the Gateway for changes to take place.

8.6 Modbus Mapping Table Management
The BM-xxxx-GM1K supports up to 1,920 Modbus registers.

1. Double-click on Gateway in the Project Tree.

: File Edit Insert View Help

o o =y < \EY N
=1-£ =1 My Project - [Site_1]
Lwio Gateway

>
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2. Click on Modbus Tab.

Select All | Type Register | Source Point

001 Floating Point (32-... 7001 Gateway M0:DIN1

002 7002 Gateway MO0:DIN2

003 7003 Gateway MO:DIN3

004 7004 Gateway MO0:DIN4

005 7005 Gateway MO0:DOUTL_ST
006 7006 Gateway MO0:DOUT2_ST
007 7007 Gateway MO0:DOUT3_ST
008 7008 Gateway MO0:DOUT4_ST
009 7009 Gateway MO:DIN1_CNT
010 7010 Gateway MO:DIN2_CNT
011 7011 Gateway MO:DIN3_CNT
012 7012 Gateway MO:DIN4_CNT
013 7013 Gateway M2:AIN1

014 7014 Gateway M2:AIN2

015 7015 Gateway M3:AIN1

016 7016 Gateway M3:AIN2

4 ), Gateway | Imports | Exports | Outputs. Modbus | PL]

3. Edit registers if necessary
a. Remove: Right-click over desired register and select Delete function
b. Rearrange: Use click and drag function of mouse

4. Edit 16-bit Starting Register if necessary
a. 16-bit register starting point can be changed (Range: 0 to 3001)

b. Right-click over any 16-bit Modbus register and select Edit Starting
Register.
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SelectAll | Type | Register|Source  [Point |Vl

T I T T N I ] T o ———

002 3002 Gateway
003 3003 Gateway Move Down
004 3004 Gateway
005 Floating Point (32-... 7001 Gateway Add Refresh Time
006 7002 Gateway
007 7003 Gateway
008 7004 Gateway Delete
009 7005 Gateway =
010 7006  Gateway | V| PasteInteger
011 7007 Gateway Paste Float
012 7008 Gateway
013 7009 Gateway New Write Import...
014 7010 Gateway
015 7011 Gateway
016 7012 Gateway Edit Starting Register...
017 7013 Gateway
018 7014 Gateway Poll Modbus Register(s)
019 7015 Gateway Write Value to Register
0 7016 Gatewav,
Gateway Imports Exports Outputs Modbus 4

-
Edit Starting Register

Starting Register:  |E[il1]

o]

5. Export Modbus Mapping Table to view outside of Wireless I/O Designer.
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Fllebﬁdlf Insert View Help

) | New Project... Ctrl=N
Templates...

Retrieve Project File... '
Export to .CSV...

Open... Ctrl-0
Save Ctrl=S

o

Save As...

1 \\otcdcl\users\...\My Project
2 \\otcdcl\users\...\asdfasd
3 \\otcdcl\users\...\ASDFAS

4 \otcdcd\users\...\Suzi - mcki

Exit

a. Click on File menu.
Select Export to .CSV...

c. The exported file gets automatically saved to the same directory as the
Project File.

Output
Build | Debug |

08:08:37.654- My Project.cav was created at location '\\otcdcl\users\hkim\Desktop\'.

d. You can also check the Output Build tab window for visual confirmation.
e. MS Excel is recommended for opening the exported .csv file.

6. Save File.

a. When a project file is modified, the file should be saved and the impacted
device(s) must be updated for the changes to take into effect.
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8.7  Output Control — WIO Modules

In order to relay data from a third-party Modbus Master device to a point or

output in an OleumTech network, a Modbus Write function must be created in
primary Gateway’s Modbus table. Once the function is created, then this point
can be mapped to an output or shared with another device within the network.

A Master device connected to the Gateway have access to write to the same
Modbus holding register(s). Last written command supersedes all other
commands.

& The gateway must be set up as a Slave to allow this function.

THIRD-PARTY
MASTER

WRITE VALUETO A
HOLDING REGISTER

8.7.1 Writing outputs using third-party Modbus Master device

1. Double-click on Gateway in the Project Tree.
2. Select the Modbus tab.
3. Right-click anywhere in the window, and select New Write Import.
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| Select All | Type Regi Source Point Value
001 Integer (16-bit) 3001 Gatewsy MO:DINL
002 3002 Gatewsy MO:DIN2
003 3003 Gateway MO:DIN3
004 3004 Gateway MO:DINd
005 Floating Point (32-... 7001 Gatewsy MO:DIN1
006 7002 y MO:DIN2
7 7003 Gateway MO:DING
008 7004 Gateway MO:DING
009 7005 Gateway MO:DOUTL_ST
010 7006 Gateway MO:DOUT2_ST |V | Paste Integer
o1 7007 Gat MO:DOUT3_ST
012 7008 Gnt::yy MO-DOUT4_ST fosc foat
013 7000 Gateway MO:DIN1_CNT e e o
014 7010 Gateway MO:DIN2_CNT ——
015 7011 Gateway MO:DIN3_CNT
gig %:; g::wwz '-M)fDlN‘_CNT Edit Starting Register...
018 7014 Gateway M2:AIN2 ,
019 7015 Gateway M3:AINL NP
mo- Gateway | Imports | 7521p§ns | Gﬁ&?ﬁs - Mod‘::sm 0
4. Create a name for the write command.
r i -
Write Import g
Command
Name: |DU 1
Type: @ Integer  Float
0K I Cancel
Select AI|| Type ] Register] Source ] Point ] Value |
001 Integer (16-bit) 3001 Gateway MO:DIN1
002 3002 Gateway MO:DIN2
003 3003 Gateway MO:DIN3
Gateway MO:DIN4
—_—
Floating Point (32-... 7001 Gateway MO:DIN1
m7 70nn? Gatewav MA-NIND
5. Select the Imports tab and right-click on the newly created Write
command and select Copy.
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Select All | Source | Point | Interval | Scaling |
001 Gateway Base:VIN 00:00:01

002 Gateway MO:DIN1 00:00:01

003 Gateway MO:DIN2 00:00:01

004 Gateway MO:DIN3 00:00:01

005 Gateway MO:DIN4 00:00:01

006 Gateway MO0:DOUT1_ST 00:00:01

007 Gateway MO0:DOUT2_ST 00:00:01

008 Gateway MO0:DOUT3_ST 00:00:01

009 Gateway MO:DOUT4_ST 00:00:01

010 Gateway MO:DIN1_CNT 00:00:01

011 Gateway MO:DIN2_CNT 00:00:01

012 Gateway MO:DIN3_CNT 00:00:01

013 Gateway MO:DIN4_CNT 00:00:01

014 Gateway M2:AIN1 00:00:10

015 Gateway M2:AIN2 00:00:10

016 Gateway M3:AIN1 00:00:10

017 Gatewa M3:AIN2 00:00:10
mum_

Gateway.  Imports Modbus * : ’ =
42 Copy Ctri=C

6. Select Outputs tab and right-click on an output point and select Paste
Output Source.

Interval Source

M0:DOUT2 Paste OQutput Source
003 MO:DOUT3 Remove Output Source
004 MO:DOUT4
005 M2:AQUT1 Interval...

M2:AOUT2
M3:AOUT1
M3:AQUT2

Gateway | Imports | Exports.  Outputs | Modbusu];'

Output Interval Source Point
I me3oospo1 | |
002 MO0:DOUT2

7. Save project file.
8. Update the Gateway for changes to take effect.
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8.7.2 Viewing the Current Value Status

A Modbus Master can write values to the Gateway as either 16 or 32-bit
holding registers.

1. Click on the Modbus tab, then Poll Modbus Register(s) to view
current value status.

New Write Import...
Modify Write Import...
Edit Starting Register...

Poll Modbus Register(s)
Write Value to Register

I Point I Value |

| Digital Out 1|

2. Verify output signal on I/O Module.
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9 COM Port Setup and Wireless I/O Designer

9.1 COM Port Setup

The WIO Gateway configuration requires the use of a USB to Mini-USB cable to
connect to a PC.

1. Connect power to Gateway (9-30 V).

2. Connect USB end of USB to Mini-USB Cable to PC’s USB Port.

AN

3. Connect Mini-USB end to WIO Gateway.

4. ldentify the COM Port on your PC. (This process is generally automatic and
may not be required)

a. Open Device Manager on your PC (Using Windows 7)
i.  You must have Admin rights to PC.
ii.  Click on Windows icon at bottom left corner of screen.
iii. Type “device manager” in the search box and press Enter.
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iv.

Identify COM Port ID

 Eile  Action vymw Help
e @D HE 8 B &S

4 = OTC-8R3VDP1
© 8 Computer
b ¢y Disk drives
» M, Display adapters
b -ty DVD/CD-ROM drives
o % Human Interface Devices
b & IDE ATA/ATAPI controllers
b == Keyboards
b B Mice and other pointing devices
» & Monitors
»-&F Network adapters
477 Ports (COM & LPT)
‘ ‘? Communications Port (COM1)
.Y ECP Printer Port (LPT1)
1731 USB Serial Port (COML1)
» 2 Processors
b % Sound, video and game controllers
b <G Storage controllers
» yM System devices
b~ G Universal Serial Bus controllers

‘? Intel(R) Active Management Technology - SOL (COM3)
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5. Select COM Port in Wireless I/O Designer.

a. Click Edit menu and select Options.

File Edit ’ Insert View Help

R [N 0
Project’ 53
E C| i
Iﬁ
=5 = Modbus Map 4
g Level Master Map 4
Node 4
Import 4
Qutput 4
Export »
Site »
Options...

b. Select COM Port ID that matches what you found in Device Manager

i.  Use dropdown box to select COM Port.

[ ™y
User Options &

Debug

Port: |BiEl ~| BaudRate: |57600 2+ Partity: |Mone vl Stop Bits: |1 vl

Log |COM3 |

1 Clear Debug Windows |

Misc
I” Restore Default View

Default Gateway Config Port Mode: | Modbus hd
0K | Cancel ‘

[ Enable Configuration Dump

c. DO NOT CHANGE THE BAUD RATE!
i.  This baud rate setting is for your PC COM Port.
ii.  Wireless Transmitters are designed to only work with 57600 baud
rate.
iii.  To change Modbus Master baud rate settings, you must edit it under
Gateway properties.
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9.2 Gateway Update (Program / Configure)

1. Connect power to Gateway (9-30 V).

2. Connect USB end of USB to Mini-USB Cable to PC’s USB Port.

"

3. Connect Mini-USB end to WIO Gateway.

4. Upgrade Gateway firmware with latest version (Not necessary with newly
shipped product, skip to Step 5)

a. Download Gateway firmware from Download Center.
b. Click on Gateway in the Project Tree.

c. Click g (Connect to Device) button.

File Edit Insert View Help

Project e M
ECP A8y S| -
=R _E My Project 15411

$ Connect to Device

=

Connect to the currently selected |
node.

o —r
d. Click Flash button to begin the update Firmware process.

F |
|
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-

Gat - T —
a— = ——
[Device | Canfig Pot | RTU Post |
ertfication
ID: ID _1:1 Type: WIO Gateway Module Version: 2005RF2

= Tx Power. |IC-3-n'.'I ’l Retres |3 _}_—1
Growp: |0 = Bt Rate: |95.3v:» .|
Securtty Settings

Databub ID: |C= = Ste: AES Off : ESS On (Key: 1438800855)
' = Devica: AES Off : ESS On (Key: 1438800855) '

Flash | OK Cancel | oy |

5. Update/Upload Gateway with Project

a. Click on Gateway in the Project Tree.
b. Click N (Update Device) button.

: File Edit Insert View Help

: _]Lju R $ =2 Aﬁ @‘@),)5
Project 2 X | Paramet

ECPIM8mwS - 1/X

== Mypa;m [Sita 11

)

= A\ Update Device
Update the currently selected node.

|

c. If Gateway was used with another Project File, the Site Security Mismatch
window will appear. Click Yes to proceed.

‘l_'jﬁbei"" Mismateh. @

ls”—’ . The field device uses a different security key
&' than the currently selected BreeZ site.
Do you want to reprogram the security key
on the field device?

No Cancel
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d. Check Output Build tab window for verification of update.

Output
d Build | Debug |

10:17:33.690~- Gateway 1 -

9.3 Connect to Gateway Function in Wireless I/O Designer

When a Gateway is connected to Wireless 1/0O Designer Software, users can also
directly access the settings stored on the device. In Wireless I/O Designer, we
call this “connecting to device.” Once connected, there are a variety of actions
that can be performed such as checking Firmware version, exporting data log,
RTU and Ethernet port settings, and changing date and time.

1. To perform this function, the Gateway must be powered and connected to
Wireless 1/0 Designer (Mini USB or Ethernet).

a. Connect to Device shows the current setup of Gateway only.
b. To change Gateway settings, you must access the properties by clicking
the E button or using the Edit command, then re-updating the Gateway.

2. Click on Gateway in Project Tree and Click & (Connect) button.

File Edit Inset VWiew Help

DG H R % LB @k

Project & = | Parame
ECPF M S| - O Type

? _ . aa Nnr‘q
El"—' DHS - [5it ## Connect to Device

= pp— Connect to the currently selected

""""" d node,
|
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3. Device Tab

a. Displays how the device is set up.
b. Displays Firmware version.

-

Gateway

- -

P —

Config Port | RTU Port |

r Identification
ID:

Type: WIO Gateway Module

Version: 2.0.0.5-RF2

r— Radio Configuration

Channel: |0

Group: |0

I

DataHub 1D: |0

Tx Power: |1 00 mW LI Retries: |3 il'
Bit Rate: IEEDD vl
Security Settings
Site:  AES Off : ESS On (Key: 1433800855)
Device: AES Off : ESS On (Key: 1438800855)

Flash |

OK I Cancel Apply

4., RTU Port Tab

a. Displays how the RTU ports are set up

-

Gateway

Device | Config Port

1D: I1 _|:: [ Extended [T Split 32-bit Values

~Mode
£ Modbus Master £ LevelMaster Slave
IRS232 vl
& Wodbus Slave € ROC Link Magter
—Modbus Slave Level Master Slave

|

[T Single Depth

— Settings

Baud Rate: IBEDD vI Parity: INone 'l

Stop Bits: I'I 'I

Flash |

oK | Cacel |

Apply
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5. Config Port Tab

a. Displays how the Config port is set up for connecting to PC

[ Gateway &]1

| RTU Por

Device |/

Mode

Slave Properties

Slave ID: |1 JZI ™ r

Settings

Baud Rate: |57600 Party: |Mone Stop Bits: |1

Flash OK | Cancel |

9.4  Polling Modbus Registers using Wireless 1/O Designer

Wireless 1/0 Designer Software version 1.0 and higher provides users the ability
to poll Modbus registers from a Wireless Gateway for installation verification.

This feature allows users to take poll once per command. Continuous polling is
not available.

Single, multiple, or all registers can be selected for polling.

When the Gateway’s Config port is in Modbus Slave mode, the Debug mode is
disabled and vice versa.

Open Wireless 1/0 Designer project file on your PC.
Connect Gateway to PC using the proper cables.
Click on Gateway in the Project Tree.

Click ¢ (Connect to Device) button.

Click on the Config Port tab.

a s wbdh e
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Gateway 1
Mode
& c
Slave Propetties
Slave ID: |1 __J:] [ Ex \od [
Settings
Baud Rate: |57600 - Parity: |None Stop Bits: |1 - ]
Flash l Dump l : l 0K Cancel

6. Verify the Gateway is in Modbus Slave Mode.

(
Gateway_1

Mode

7. If Gateway is not in Modbus Slave Mode, Then:
a. Click Cancel to exit screen.

Click Gateway in the Project Tree.

Click E (Edit) button.

Click on Config Port tab.

Change mode to Modbus Slave.

Click OK.

Click A (Update Device) button.

@ "o ao0CT

8. Double-click on Gateway in the Project Tree.
9. Click on Modbus Tab.

10. Select desired registers.

11. Right-click over the highlighted area and select Poll Modbus Register(s).
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= [rpam
P Ve ey

o
DFd Raoad 0478

Ace Pabw ik Tome

Daiete

f et | toeds| Ovpwt); Mesves]] |
w S e =

< S | Thew e bnpaet
[ 17 ees | Deow |
D L allae]
12. Notice the Value column for details.
| Satect &l ] Type | Register | Saurce | Poin [ valua

Dt |Floating Point @F- [2001 |Gatewsy | 0@ |J0mdE |
PO St i R | N5 | Gy B Bl i e e | ) S |
PO e | | OGS | Gy o e | e | 9L |
o Y T T [T

13. Troubleshooting

a. “--“indicates the Gateway’s configuration port is set to Debug mode.
Change to Slave mode, then update Gateway and re-poll registers.

Select A.III Type I Registerl Source I Point I Value |
Floating Point (32-... | 7001 Base Unit MEBModule:Point 1 E
2 | = ]7002 [BaseUnit [ MBModulePoint 2 -
o3 |  [7003 MBModule:Point_3 E

b. “0” indicates the Gateway’s holding registers are empty. Wait until new
data is collected before re-polling registers.

I Select AIII Type ] Registerl Source | Point I Value |
001 [Floating Point (32-... [7001 | BaseUnit | MBModule:Point 1
2 [  [7002 |BaseUnit  [|MBModulePoint 2
3 [ = [7003 |BaseUnit [|MBModulePoint3
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9.5 Debug Mode

The Wireless 1/0 Designer Software allows users to view debug information from
the Gateway for advanced diagnostic verification.

To use this mode, the Gateway must be set up in Debug mode.

& Modbus polling or writing feature using Wireless I/O Designer will be disabled.

1. Follow the instructions on page 61 for setting up the Gateway config port for

Debug mode.

2. Click on the Output Debug Tab and information.

Output

1

09:
09:
09:
09:
09:
09:
09:
09:
09:
09:

~ Build” Debug |

55:
95
§5:
57:
e
57:

[
57:
57:
57:

28.
28.
30.
24.
24,
.803-
.190-
.190-
.190-
.190-

449-
449-
744~
803-
803-

SW reset.

WIO Base Unit version 1.4.0.94
Radio module initialized successfully.
RX PKT grp 0, node 1, len 24, RSSI 47:

01 9C 00 00 00 00
00 00 40 4A 44 00

Import Local
Import Local
Import Local
Import Local

[o
(1
[2

[3

00 00 00 00 00 00 00 00 00 00 ..eveveennonncas
35 70 ..@JD.5p

0
0
0

0

.000000]
.000000]
.000000]
.000000]
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9.6 RF Refresh Time Tag(s)

Adding an RF Refresh Time tag to any Modbus point ensures the data that is
held in the Modbus table is valid. When the RF Refresh tag is used for trending,
a normal graph will look like a sawtooth.

Since there are no RSSI tags available between Gateway to Gateway, adding a
RF refresh time tag to any of the shared points (peer-to-peer) can be very
valuable.

Max Point (65,535) |« INTERVAL —
18:12:15
FLATLINE (NO RF)

/l/

Reset Device (0) Reset (0

1. Double-click on Gateway in project tree.
2. Click on the Modbus tab

3. Right-click on a point and select Add Refresh Time.

Move Up

Move Down

Add Refresh Time

4. Save the project file and update the impacted devices.

5. Poll Modbus register to verify refresh count.
i.  Refresh count moves in 1 second increments.

Example: If tx interval is 60 seconds, the RF refresh count will
update in increments of 60.

I Register ] Source I Point [ Value
7006 Gateway RTD:Error 0.0000
7007 Gateway Base:VIN 12.2345
7008 Gateway Base:LogStatus 1 0000
Base Unit Base:AIN1
-im_mm-—
7011 Base Unit Base:AIN2
7012 Base Unit Base:AIN3 0 0000
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9.7 Distributing 1/0O Points, Peer-to-Peer / Repeater / Sharing Data

The Wireless I/0O Network is extremely flexible by allowing any tags to be shared
across multiple Wireless Gateways in a single networking system. Peering allows
for more efficient and powerful networking.

Data A Data A
oo
EREwe ~ l’m T
TEEE T -
Data B Data B

The transmit interval, bit rate, environment, and number of interfering nodes play
a significant factor in actual RF throughput and peering capabilities.

1. Click on the Site level in the project tree and add another Gateway.

Edit

Insert View Help

WIO - Gateway

006

2. Once the device is added, the device name can be edited by right-clicking on
the device icon and selecting Rename.

Rename E]»»-»'- = My PrOJect [Slte 1]
Delete o - Gateway

i | R

3. Add the desired I/O Module(s) to the newly added Gateway 2.
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4. Double-click on the newly added Gateway 2.

: File Edit Insert View Help

5--@ My Project - [Site_1]
Lowio Gateway

5. Select a point or points from the Imports tab from Gateway_2 to share with
the Gateway.

PR ) select An| Source [ Point [Interval

: " : ; 001 Gateway 2 Base:VIN 00:00:01
5-E23 My Project - [Site_1] 002 | Gateway.2 ___[MODINL_______________|00:0001 ]

o Gateway 003 Gateway_2 MO:DIN2 00:00:01

wio Gateway_2 004 Gateway 2 MO:DIN3 00:00:01

3 005 Gateway 2 MO:DIN4 00:00:01

6. Select the Gateway (destination) in the project tree you wish to relay the
point(s) to.

Project o X

=5 =1 My Project - [Site_1]
o Gateway_2

7. Click on the | (Import Points) button.
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: File Edit Insert View Help

[
 C P AMA8Bkker S E
Pp— )
=1-£ =1 My Project - [Site_1] ’ I impost Points :
i Import the currently selected points. | M
wio Gateway_2
I 005  Gateway2 3
8. Select Map To an Integer Table, Float Point Table, or both.
[ Map Imports to Gateway's Modbus —— g
r~Imports To Map -
Source [ Point |
Gateway_2 MO:DINL
i
: Map To
¥ Integer Table
a:' I
9. Double-click WIO Gateway.
=--£ =] My Project - [Site_1]
eowio Gateway
Lwic Gateway_2
10. Click on the Imports tab to confirm the point(s) was shared.
08 [Gatewsy2  [MODINL _ |OnChange |Gain=10000 |
019  Gateway ME3005:001 On Change
Gatewaj, Imports | Exports | Outputs | Modbus H]Ll
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11. The point(s) is automatically mapped to its Modbus register holding table.

POl | select All| Type [ Register [ Source [Point

= g 001 Integer (16-bit) 3001 Gateway M0O:DIN1
002 3002 Gateway MO0:DIN2
003 3003 Gateway MO:DIN3
004 3004 Gateway MO:DIN4

[E-E£=1 My Project - [Site_1]
© Gateway

Gateway_2

3005 Gateway DO1
E-—EE-ME-
007 Floating Point (32-... 7001 Gateway MO:DIN1
008 7002 Gateway MO:DIN2
nna ™nn2 Ratewaw MANINR
12. Using Shared Point based on interval or on change.
a. Double-click Gateway 2.
b. Click on the Exports tab.
c. Right-click on the point and select Interval....
] Point ] Interval I Destination
=-E= My Project - [Site_1] "‘““’"
- Gateway r
o Gateway_2 Export Interval
Interval: IUO:UU:[E] j‘
oK I Cancel

d. If the time value equals 0, then the point will be shared on change.
i.  On Change means the value changed or new RF packet received.

e. If a pointis set to a specific interval, then the Gateway will send the point
according to the interval, regardless change in value.

13. Save project file.

14. Update both Gateways for changes to take place.

9.8 Modbus Master Function

The Gateway’s Serial/RTU port and WIO Gateway’s RS485 port can be
configured as a Modbus Master.
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THIRD-PARTY
SLAVE

Supported Modbus Function Codes:

Function Code 3, Read Holding Registers - 16-bit integer, float
Function Code 4, Read Input Registers - 16-bit integer
Function Code 6, Write Single Holding Register - 16-bit integer

1. Determine if you are using RS232 or RS485 serial mode.
2. Open a Wireless I/O Designer project file.
3. Open the Gateway properties by clicking the E button or right-clicking on the
Gateway icon and selecting Edit.
.Prﬂject o xpgp
ECP I A8er S| -1 [X JO
E1-E= My Project - [Site 1]
Edit...
Copy
Insert k
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4. RTU port method
a. Click on the RTU Port tab.
b. Select Modbus Master for mode of operation.
c. Setthe port as RS232 or RS485.
d. Configure the appropriate values in Settings.

-
Gateway - { WIO Gateway ) M
Radio | Config Pot RTU Port |10 Bus |
— Mads
{* Modbus Master " Modbus Slave RS232
RS5485
 Modbus Slave
Slave ”:lil'I j I~ Estended Mode T Split 32-bit Walues
— Settings
Baud Rate: IBBDB vl Party: |Mone = Stop Bits: |1 vl

! oK | cancel | ippy

5. Click on Gateway in project tree and click + (Add Device) button and select
Modbus Module.

Edit Insert View Help

| Select A

E]g My Project - [Site_1]

Modbus Module
I w
The configuration window opens.
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MEModule - ( Generic Modbus Module )

0 Bus  Modbus Inputs | Modbus Outpuss |

=l Register | MName

Interval: | [E:15:00 =
Starting Register: m
Mumber of Registers: m
Register Format - m
Function Code: lm

oK I Cancel Apply

6. Under IO Bus tab, select RTU port.
a. Select Slave ID.

MBModule - | Generic Modbus Module )

10 Bus | Modbus Inputs I Modbus Outputs I

r~ Configuration
Port: |E80Y) - Slave ID: |1 _|;

~ Module Address
Port: ID IP Address: o .0 .0 .0

7. Click on the Modbus Inputs tab and configure the input settings.
a. Setthe read Interval and the other appropriate settings.

MEModule - { Generic Modbus Module )

0 Bus Modbus Inputs. | Modbus Outputs |

Interval: |00:01:00 :‘

Starting Register: {3001 ;I
Number of Registers: m
Register Format: m
Function Code: lm

8. Click on the Modbus Outputs tab and configure the output settings.
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MEModule - { Generic Modbus Module ) [

I0 Bus | Modbus Inputs ~ Modbus Outputs |

Outpt Register IT):Ee I Name |
Register: [015 = R3014__[Integer (16bi)

R3015 [ Integer (16 bit)
Format: Iint1E vl

Add

Update

Remove

=
==
==

9. Map input read commands to the Gateway’s Modbus register holding table.
a. Double-click on Gateway in the Project Tree.
b. Click on the Imports tab.

c. Right-click over the import points and select Paste to Integer Table or
Paste to Float Table.

Select AIII Source I Point IInter\.raI I Scaling I

0-10 V Slave L:Point 1 | 00:01:30 Gain = 1.0000
0-10 V Slave 1:Point 2 | 00:01:30 Gain = 1.0000

j; Remove Shared Point Ctrl+X
By | copy Ctrl+C

Paste to Integer Table

" Gatewa}\ Imports L Exports L Outputs L Madbus L LevelMa... l]l Paste to Float Table

Output Scaling...

d. Click on the Modbus tab and verify the Modbus register mapping.

Select All Source Point
Point (32-... 0-10 V Slave 1:Point_1

02 | [7002 0-10 V Slave 1:Point 2

T GatewayL Imports L Exports L Dutpuﬁ\ Modbus Levelbda... |1 |

10. How to write to outputs using a third-party Modbus Master device:
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a. Double-click on Gateway in the Project Tree.

b. Select the Modbus tab.
c. Right-click in the Window, and select New Write Import.

i File Edit Insert View Help

Register | Source Point
= | AN X kY S Floating Point (32-... 7001 Gateway MBModule:Point_1
‘ My Project - [Site_1] 7002 Gateway MBModule:Point_2
. - wio Gateway
L0 MBModule

Paste Integer
|V || Paste Float

New Write Import...

Edit Starting Register...

Gateway Imports Expores P 4 |

d. Create a name for the write command.

[ Write Import e |

Command

Mame:; IWritEI

Type: & Integer ¢ Float

0k, Cancel

e. Select the Imports tab and right-click on the newly created Write
command. Then select Copy.
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Select All I Source I Point | Interval I Scaling I
ol Gateway 0-10 V Slave 1:Point_1 00:01:20 Gain = 1.0000
002 Gateway 0-10 V Slave 1:Point_2 00:01:30 Gain = 1.0000
ME3001:Write _
& | Remove Shared Point Ctrl+X
|52 Copy ctriC |

Paste to Integer Table
Paste to Float Table

Scaling...

Logaging...

7] Gatewa}\ ImportsL ExportsL DutputsL ModbusL Le1reI.MasterI

f. Select the Outputs tab and right-click on an output point. Then select
Paste Output Source.

I I Output I Source I Point I

0-10 V Slave 1:0utput 1 I
002 0-10V Slave L:Output_1 |m—Easte-Quripud Sousee |
Remove Qutput Source

I I Output I Source I Point
0-10 V Slave 1:Qutput_1 ME3001:Write
002 0-10V Slave 1:Output_1

g. Save project file.

h. Update the Gateway for changes to take place.
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9.9 Saving the Project File to the Gateway

The Wireless 1/0 Designer Software version 1.0 and higher allows users to save

the Project File onto any Gateway. This allows local access to field users.

Note: When a Project File is retrieved, modified, and used for updating devices,
be sure to save the revised file back onto the Gateway.

1. Connect the Gateway to your PC.

2. Click on the Gateway icon in the Project Tree.

a. If you have multiple Gateways in a Project File, be sure to note which
Gateway will store the Project File.

b. Using the primary Gateway for saving Project File is recommended.

3. Click the S (Save File to Gateway) Button.

Edit

Insert View Help

: File
P GEHI R-| 8@ @

Project a X

ECPIA8«S|+-1IX]|

= x e
E]L._—ﬂ My Project - [S'te-w S$ Save File to Gateway

: Save a Project File to the selected

I - Gateway_2 Gateway.

4. Select the desired project file and click OK.
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F B
« Select Project File =
Lookin: | ), WIO x| ¢ B erE
e MName ‘ Date modified Type
Lﬁ*‘i‘m { My Project.wioproj 9/30/2015 3:41 PM  WIOPRO)J
|
Desktop
=
Libraries
LY
-
Computer
f E < 1 | 3
File name: IM)' Project j |—IOK
I Files of type: IWireIess 140 Designer Project Files (*wioproj) LI Cancel | I
[~ Open as read-only

5. The Build tab provides confirmation.

COutput
4

Build | Debug | DH3 Debug

09:35:20.098- Gateway - File successfully uploaded.
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9.10 Retrieving the Project File from the Gateway

1. Connect the Gateway to your PC.
2. Open the Wireless I/O Designer Software.
3. Close the Project Creation Wizard.

i S|

ProSoft

TEC HNOLOGY

Version 1.0.0-1
L[ -
P J -
[I New Project.... Open Project... n

4. Click the R (Retrieve Project File) button.

: File Edit Insert View Help

R Retrieve Project File... I
Retrieve a Project File that has been
stored on a Gateway.

= Gateway_2

5. Select a location to save the file.

[,Snela

Organize v New folder

{ Favorites -z Libearies

Bl Desktop £ System Fo

# Downloads

4\ Recent Places ’& Heemok Kim
Svstem Folder

4 Libearies 5
- . omputer
% Documents k i e

&=

@' Music

! Pictures B Network
B videos System Folde
1= Computer . Datasheets
File er
& Local Disk (C:) Sl
TOSHIRA FXT (F)

File pame: My Project

CQ | Desktop » -[&,“ Search Desktog

@ olff]

Save as type: | BreeZ Project Files (" bez)

~ Hide Folders Save i, Cancel
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6. The retrieved file will automatically open.

: File Edit Insert View Help

Channel
Group
Host
© CONFIG Port
Settings
Protocol
Slave Id

vio Gateway_2

& After making any modifications to the project file, be sure to re-save the
project file onto the Gateway.

9.11 Wireless Site Security Key
1. By default, the Site Security is automatically enabled when creating a new
project file in the Wireless 1/0O Designer.
a. Verify the status by viewing the Site properties.
b. Click Site in the project tree, then click the E (Edit) button.

c. Check the box under Security.
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Project I X | Parameter Value
EBiCP A8wS -

] My Project - [Site_1]

f Edit Site ﬁﬂ
Site
Marne: lﬁ
Addiess Secuiity
24GHz [ ¥ Enhanced Site Securty
Channel: ’0—3
Group: m
BitRete:  [9800 |
oK Cancel
h,
"

d. Double-click on Site in the project tree and site key can be viewed.

Project o X ¥ Parameter ]Value
ECP A&wmx S| - ] |X |OProject My Project
== My Project - [Site_1] Path \\otedcl\users\hkim\Desktop\WIO\My Project.wioproj
= Gateway = 0 Location
Gateway.2 @ Site 1 CHO : GP 0 : BR 9600 : AES Off : ESS On (Key: 1443652873) : 900 MHz

2. File saving behavior in relations to Site Security
& a. Key will change when:
i.  Saving a new project file in Wireless I/O Designer.

ii. Changing a Wireless I/O Designer file name using Windows.
(Modifying file name outside of Wireless I/O Designer)

iii.  Opening an existing file in Wireless I/O Designer, then renaming
and saving the file.

iv.  Using the Save As feature in Wireless 1/0O Designer, then saving file
in a new directory.

b. Key will NOT change when:

i.  Opening an existing file in Wireless 1/0 Designer, modifying it, then
saving it.

ii.  Making no changes to a file, then saving or closing it.
iii.  Copying and pasting a project file in Windows.

3. What To Do When Site Security Key is Lost:
a. Connect the Gateway to your PC.
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b. Double-click on Gateway in the project tree.
c. Right-click on Gateway, then select Read Site Security Key.

Project 2 x

== My Project - [Site 1]
| io Gat| Edit...
Copy
Insert 2

Update Device

Connect...

Read Site Security Key

Save File to Gateway

Rename

d. Verify in the Build Tab.

O Project My Project

Path Ch\Usersihkim\ Downloads\My Projec
@ Location
& Site 1 CHO : GP 0 : BR 9600 : ESS On (K
4 My Project L Imparts L Exports L Outputs L Modbus L
Output

1 suia

09:00:13.650- Gateway — S5ite Security Eey Updated.

e. Double-click on Site in the project tree and verify the Site Security Key

change.
Parameter ] Value ]
© Project My Project 2
Path \\otcdcl\users\hkim\Desktop\asdfasdfas.brz
© Location
CHO : GP 0 : BR 9600 : ESS On (Key: 1386282994) : 900 MHz
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10 Troubleshooting

1. WIO Gateway Not Communicating with Wireless 1/O Designer Software

If you are unable to communicate with the WIO Gateway using the Wireless 1/0O Designer
Configuration Software:

e  Connect the PC running Wireless I/O Designer Configuration Software to the WIO
Gateway

e Confirm that PC’s COM port and the COM port configured in the Wireless 1/0 Designer
Configuration Software are the same.

e Check that the appropriate device is selected in the Wireless 1/0 Designer Configuration
Software

2. WIO Gateway Not Communicating with a Device
If the WIO Gateway is not communicating with another Gateway:
e Update all devices with the same Project File

e Confirm that the antennas of all devices have a clear line of sight and are within approved
distances

e Change the channel of site and update all devices

e Increase the Tx power of all devices

e Confirm that the Interval setting for the devices is correct
e Setthe Retries setting for 16 if it has been changed

e  Check the firmware of device

3. WIO Gateway Measurements are Always Zero
If the WIO Gateway measurements are always zero:
e Enable the desired analog input

e Verify wire connections
e  Confirm whether the WIO Gateway has been reset

4, WIO Gateway Cannot Communicate via RTU, RS485, or Configuration Port

If the WIO Gateway cannot communicate through the RTU, RS485, or CONFIG port, verify the
jumper settings for the port.

In Wireless I/O Designer, verify that the proper settings are set for the port.

5. Resetting the WIO Gateway

The front panel of the WIO Gateway has a reset button for reinitializing the device. The button
is recessed to prevent accidental resets.

To reset the WIO Gateway:
a. Remove the top cover of the WIO Gateway
b. Find the reset button on the front of the WIO Gateway

c. Using a small screwdriver, push in and hold the recessed reset button for at least 10
seconds, then release. The LED flashes five times after the device is reset.
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11 General Maintenance

The Wireless Gateway does not require periodic system checks. In general, the
transmitter only needs a yearly visual inspection for the following:

» Is the Gateway still securely fastened to the mounting location?

* Are there any visible signs of corrosion, cracks, or residue build-up on the
device?
* Has anything about the intended use of the original application changed?

If the Wireless Gateway is securely fastened, with no signs of corrosion, cracks,
residue build-up, or if nothing has changed about the location of its intended use,
it should continue to operate within designed specification.

If the Wireless Gateway is not securely fastened; if there are signs of corrosion,
cracks, residue build-up; or if there has been a change to the location of its
intended use resulting in undesirable performance, contact the manufacturer for
service instructions.

Cleaning: To prevent static discharge, wipe the outer casing with a damp cloth
only.
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12 Glossary

16-Bit Integer - a unit of digital information comprised of 16 bits which may be interpreted as:
Unsigned: 0 to 65,535 (216-1) or Signed: —32,768 (—(2'%)) to 32,767 (2'5-1) value.

32-Bit Float - a method of representing real numbers in a way that can support a wide range of
values..

Analog Signal - any continuous signal for which the time varying feature (variable) of the signal is
a representation of some other time varying quantity, i.e., analogous to another time varying signal.
For example, in sound recording, fluctuations in air pressure strike the diaphragm of a microphone
inducing fluctuations in current produced by its coil. This current is said to be an "analog" of the
sound.

Analog Input - a method for measuring an analog signal.
Analog Output - a method for producing an analog signal.

ASCII - The American Standard Code for Information Interchange, is a character-encoding scheme
based on the ordering of the English alphabet. ASCII codes represent text in computers,
communications equipment, and other devices that use text.

Baud Rate - A number related to the speed of data transmission in a system. The rate indicates
the number of electrical oscillations per second that occurs within a data transmission. The higher
the baud rate, the more bits per second are transferred.

Bias - while scaling an analog input, the value added to offset the range. Example: range = 500,
bias = 100, analog input values scale from 100 (min) to 600 (max).

Bit - a contraction of binary digit, is the basic unit of information in computing and telecommunications; it is
the amount of information stored by a digital device that exists in one of two possible distinct states 1 or O,
On or Off, etc...

Bit Rate - RF data rate or rate that RF data is transmitted over-the-air (9.6k, 115.2k-900MHz or
250k-2.4MHz).

Byte - unit of digital information in computing and telecommunications that most commonly
consists of eight bits.

Channel - one of either 10 hopping sequences (900MHz) or 12 direct sequence channels (2.4GHz)
used to isolate radio communications.

COM Port - a serial communication physical interface through which information transfers in or out one
bit at a time.

Configuration Port - the COM Port used to configure a device.

Count All - a method for increasing an unsigned 16 bit integer each time a discrete input is opened
or closed (2 counts).

Count High - a method for increasing an unsigned 16 bit integer each time a discrete input is
closed (1 count).

Count Low - a method for increasing an unsigned 16 bit integer each time a discrete input is
opened (1 count).
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CTS - clear to send, a discrete signal indicating permission from the DCE for the DTE to send data
to the DCE.

Data Logging — recording of data in two forms: event logging or trending.
DCE - Data Communication Equipment i.e. computers and other intelligent devices.

Debounce - the duration of time (ms) in which a discrete signal must remain stable prior to
acknowledging a change in state from “On/Closed” to “Off/Open” and vice versa.

Debug - output to the Configuration Port from a connected device providing user insight into its
status and operation.

Digital (Discrete) Signal - an electrical signal whereby minor fluctuations of the signal are not meaningful
unless they cross above or below a discrete threshold, at which point they are said to be “On/Closed” or
“Off/Open.”

DIN Rail Mount - Metal rail of a standard type widely used for mounting circuit breakers and
industrial control equipment inside equipment racks.

Discrete Input - a method for measuring a digital (discrete) signal.
Discrete Output - a method for producing a digital (discrete) signal.

Discrete Switch - a device that produces a digital (discrete) signal represented in 0 or 1 for
exception reporting purposes.

DTE — Data Terminal Equipment i.e. modems, terminals and any other unintelligent device.
Dual Float (Configuration) - Liquid Level Sensor or High Level Switch Sensor set up with two
floats to read either product level and interface level liquid levels, or for high and high-high alert
notification.

EFM - Electronic Flow Meter.

End Node - OleumTech network device that monitors process conditions.

Enhanced Site Security - Enabling site security reduces the chance that transmitted information
can be accessed by unauthorized devices or cross-talk between other devices operating in the
area. By default, site security is enabled and it is recommended to keep this default setting.
Error - Status of the last read operation performed by a Transmitter. A status of 0 = OK.

Event Logging — recording of data when by triggered by a specific event

Exports - Values sent to other devices in wireless network.

Extended Mode - Used to set a slave ID higher than 255.

Full Duplex - Four wire communication mode using handshaking.

Ground (GND) - Ground or earth may be the reference point in an electrical circuit from which
other voltages are measured, or a common return path for electric current, or a direct physical
connection to the Earth.

Group - ID used to configure one or more wireless gateways with its end nodes in a network.

Half Duplex - Two wire communication mode which does not use handshaking.

Page 94 of 101 ProSoft Technology, Inc.
January 8, 2018



Glossary

Handshaking - An automated process of negotiation that dynamically sets parameters of a
communications channel established between two entities before normal communication over the
channel begins.

Host - Wireless ID of receiver.

Imports - Values received from other devices in wireless network.

Initially On - Upon Power cycle or updating device, the discrete output will be closed.

Interface (Level) - Second level of fluid in tank such as water. Represented by the position of the
lower float on the digital liquid level sensor.

Interval - Time delay in which the device will transmit data.

Jumper - A short length of wire used temporarily to complete a circuit or to bypass a break in a
circuit. Represented by small pieces placed on pins of the circuit board.

Modbus - A Master/Slave protocol used with programmable electronic devices that allows for
communication between many devices connected to the same network.

Modbus Master — The Gateway’s Serial RTU port (RS232 or RS485) that polls information from
one or more Slave devices in a Modbus network.

Modbus Module - Used when a port on a receiver is set to Modbus Master mode. Used to read
and write values to a Modbus Slave device.

Modbus Slave - A device in a Modbus network takes action from a Modbus Master device and
responds to it.

Node - term used to identify a System Transmitter, configured to communicate with a System
Gateway.

Node Timeout - Transmitter setting that specifies the number of minutes the node checks for
radio-frequency activity. If it does not detect radio-frequency activity within this period, it registers a
Read Timeout error.

Normally Closed - Digital contact that is closed in normal state.

Normally Open - Digital contact that is open in normal state.

Output Window - shows messages and data associated with various tasks.

Outputs - Values used to source outputs on a device such as analog output, discrete output, or
Modbus write registers.

Parity - A bit added to a binary code that indicates parity and is used to check the integrity of data.
A parity bit is used as the simplest form of error detecting code.

PLC - Programmable Logic Controller.
Port - Communications Port ID on computer used to configure devices.
Pressure Transducer - Device used to convert pressure to an analog value.

Product (Level) - Top level of fluid in tank such as oil. Represented by the position of the top float
on a digital liquid level sensor.
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Project Explorer - Window in the Wireless 1/0 Designer Software that shows a tree of the devices
in a project file. The name of the project file (current site) appears at the top of the tree, followed by
the Wireless Gateway associated with the project file. Transmitters and Modules are grouped
below the Wireless Gateway to which they are assigned.

Project File - Site specific project configuration set up and saved using Wireless 1/0 Designer
software.

Project Name - Name assigned to field site specific project set up and saved using Wireless /O
Designer software.

Pulsed - The discrete output will change state for a specified period of time determined by a
Modbus master via a Modbus register write. The value written will be in milliseconds.

Range - Max decimal value to be represented by full scale of analog input.

RAW Units - Digital representation of an analog signal.

Refresh Time - Count that increases every one (1) second. The count is posted each time the
corresponding device completes a successful transmission. An unchanging refresh time indicates
a failure of the corresponding device.

Relay - A device, usually consisting of an electromagnet and an armature, by which a change of
current or voltage in one circuit is used to make or break a connection in another circuit or to affect

the operation of other devices in the same or another circuit.

Retries - Number of times the device will send data in the event of a transmission failure before
terminating transmit attempts.

RF Timeout - diagnostic indicator for radio communication. To use this value, set the Node
Timeout in transmitter's radio setting to double that of the Reading Interval time plus 10 seconds.

RS232 Port — This terminal (P2) is located at the second to the top of WIO Gateway and Modules,
used to communicate Modbus via RS232 protocol.

RS485 - Telecommunications standard for binary serial communications between devices. RS485
allows for serial connections between two or more than devices on a networked system.

RS485 Port — This terminal (P1) is located at the top of WIO Gateway and Modules, used to
communicate Modbus via RS485 protocol.

RTS - Ready To Send (232 mode).
RTU - Remote Terminal Unit.

RTU Port - Green terminal ports on WIO Gateway & WIO GATEWAY, used to communicate
Modbus via RS485 or RS232 protocol.

RX - Receive (RS232 mode).

RX- - Receive Minus (RS485 mode).

RX+ - Receive Plus (RS485 mode).

Scaled Units - Used to convert an analog signal into desired values.

Single Float (Configuration) - Liquid Level Sensor or High Level Switch Sensor set up with one
float to read either level liquid levels or for alert naotification.

Site — Field location where devices are deployed for use.
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Site ID — Unique, customer assigned identification for site location.

Slave ID - ID of the slave device in which Modbus Registers are being requested.

Solenoid - A coil of wire, partially surrounding an iron core that is made to move inside the coil by
the magnetic field set up by a current: used to convert electrical to mechanical energy, as in the

operation of a switch.

Span - Digital Range of analog to digital converter. Used to signify voltage range of device being
used.

Split 32-Bit Values - Used to take a 32 bit float register and divide it into two 16 bit registers.

Stop Bits - Bits sent at the end of every character to allow the receiving signal hardware to detect
the end of a character and to resynchronize with the character stream.

Trending — recording of data based on a set interval.

Turbine - Device that produces digital pulses proportional to the rate at which fluid passes through
it.

TX - Transmit (RS232 mode).

TX- - Transmit Minus (RS485 mode).

TX Power - Power level at which the radio transmits.
TX+ - Transmit Plus (RS485 mode).

V+ - Positive voltage.

Valve - Used to control the flow of liquids or gas.

Voltage - Electrical potential or potential difference expressed in volts.
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13 Support, Service & Warranty

ProSoft Technology, Inc. (ProSoft) is committed to providing the most efficient
and effective support possible. Before calling, please gather the following
information to assist in expediting this process:

1 Product Version Number
2 System architecture
3 Network details

If the issue is hardware related, we will also need information regarding:

Module configuration and associated ladder files, if any

Module operation and any unusual behavior

Configuration/Debug status information

LED patterns

Details about the serial, Ethernet or fieldbus devices interfaced to the module,
if any.

G wWNPEF

Note: For technical support calls within the United States, an after-hours answering system allows
24-hour/7T-days-a-week pager access to one of our qualified Technical and/or Application Support
Engineers. Detailed contact information for all our worldwide locations is available on the following

page.
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Asia Pacific Europe / Middle East / Africa
Regional Office Regional Office

Phone: +603.7724.2080 Phone: +33.(0)5.34.36.87.20
asiapc@prosoft-technology.com europe@prosoft-technology.com
Languages spoken: Bahasa, Chinese, English, Languages spoken: French, English
Japanese, Korean REGIONAL TECH SUPPORT
REGIONAL TECH SUPPORT support.emea@prosoft-technology.com

support.ap@prosoft-technology.com
Middle East & Africa

North Asia (China, Hong Kong) Phone: +971.4.214.6911

Phone: +86.21.5187.7337 mea@prosoft-technology.com
china@prosoft-technology.com Languages spoken: Hindi, English
Languages spoken: Chinese, English REGIONAL TECH SUPPORT
REGIONAL TECH SUPPORT support.emea@prosoft-technology.com

support.ap@prosoft-technology.com
North Western Europe (UK, IE, IS, DK, NO, SE)

Southwest Asia (India, Pakistan) Phone: +44.(0)7415.864.902
Phone: +91.98.1063.7873 nweurope@prosoft-technology.com
india@prosoft-technology.com Language spoken: English

Languages spoken: English, Hindi, Urdu
Central & Eastern Europe, Finland

Australasia (Australia, New Zealand) Phone: +48.22.250.2546

Phone: +603.7724.2080 centraleurope @prosoft-technology.com
pacific@prosoft-technology.com Languages spoken: Polish, English, Russia & CIS
Language spoken: English Phone: +7.499.704.53.46

russia@prosoft-technology.com

Southeast Asia (Singapore, Indonesia, Languages spoken: Russian, English

Philippines)

Phone: +603.7724.2080 Austria, Germany, Switzerland
seasia@prosoft-technology.com Phone: +33.(0)5.34.36.87.20
Languages spoken: English, Bahasa, Tamil germany@prosoft-technology.com

Language spoken: English, German
Northeast & Southeast Asia

(Japan, Taiwan, Thailand, Vietnam, Malaysia) BeNeLux, France, North Africa
Phone: +603.7724.2080 Phone: +33(0)5.34.36.87.27
neasia@prosoft-technology.com france @prosoft-technology.com
Languages spoken: English, Chinese, Japanese Languages spoken: French, English
Korea Mediterranean Countries
Phone: +603.7724.2080 Phone: +39.342.8651.595
korea@prosoft-technology.com italy@prosoft-technology.com
Languages spoken: English, Korean Languages spoken: Italian, English, Spanish
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Latin America

North America

Regional Office

Phone: +52.222.264.1814
support.la@prosoft-technology.com
Languages spoken: Spanish, English
REGIONAL TECH SUPPORT
support.la@prosoft-technology.com

Brazil

Phone: +55.11.5084.5178
brasil@prosoft-technology.com
Languages spoken: Portuguese, English
REGIONAL TECH SUPPORT
support.la@prosoft-technology.com

Mexico

Phone: +52.222.264.1814
mexico@prosoft-technology.com
Languages spoken: Spanish, English
REGIONAL TECH SUPPORT
support.la@prosoft-technology.com

Andean Countries, Central America &
Caribbean

Phone: +507.6427.48.38
andean@prosoft-technology.com
Languages spoken: Spanish, English

Southern Cone (Argentina, Bolivia, Chile,
Paraguay & Uruguay)

Phone: +54.911.4565.8119
scone@prosoft-technology.com

Languages spoken: Spanish, English

Regional Office

Phone: +1.661.716.5100
info@prosoft-technology.com
Languages spoken: English, Spanish
REGIONAL TECH SUPPORT
support@prosoft-technology.com

13.1 Warranty Information

For complete details regarding ProSoft Technology’s TERMS & CONDITIONS
OF SALE, WARRANTY, SUPPORT, SERVICE AND RETURN MATERIAL
AUTHORIZATION INSTRUCTIONS please see:

www.prosoft-technology.com/legal

All documentation is subject to change without notice.
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