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105 Radio/Serial Telemetry Module User Manual

Thank you for your selection of the 105 module for your telemetry
needs. Wetrust it will give you many years of valuable service.

ATTENTION!

Incorrect termination of supply wires may
cause internal damage and will void warranty.
To ensure your 105 enjoys along life,
doublecheck ALL your connectionswith
the user’s manual

before turning the power on.
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Contents

How to Use This M anual

To receive the maximum benefit from your 105 product, please read the Introduction,
Installation and Operation chapters of this manua thoroughly before putting the 105 to
work.

Chapter Four Configuration explains how to configure the modules using the Configuration
Software available.

Chapter Five Specifications details the features of the product and lists the standards to
which the product is approved.

Chapter Six Troubleshooting will help if your system has problems and Chapter Seven
specifiesthe Warranty and Service conditions.

The foldout sheet 105 Installation Guide is an installation drawing appropriate for most
applications.

Warning !

1. For 105U modules, a radio licence is not required in most countries, provided the
module is installed using the antenna and equipment configuration described in the
105 Installation Guide. Check with your local 105 distributor for further information
on regulations.

2. For 105U modules, operation is authorised by the radio frequency regulatory authority
in your country on a non-protection basis. Although all care is taken in the design of
these units, there is no responsibility taken for sources of external interference. The
105 intelligent communications protocol aims to correct communication errors due to
interference and to retransmit the required output conditions regularly. However some
delay in the operation of outputs may occur during periods of interference. Systems
should be designed to be tolerant of these delays.

3. To avoid the risk of electrocution, the antenna, antenna cable, serial cables and all
terminals of the 105 module should be electrically protected. To provide maximum
surge and lightning protection, the module should be connected to a suitable earth and
the antenna, antenna cable, seria cables and the module should be installed as
recommended in the Installation Guide.

4, To avoid accidents during maintenance or adjustment of remotely controlled
equipment, all equipment should be first disconnected from the 105 module during
these adjustments. Equipment should carry clear markings to indicate remote or
automatic operation. E.g. "This equipment is remotely controlled and may start
without warning. Isolate at the switchboard before attempting adjustments.”

5. The 105 module is not suitable for use in explosive environments without additional
protection.
Caution!

For continued protection against risk of fire, replace the internal fuse only with the same type
and rating.
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Chapter One INTRODUCTION

1.1 General

The 105 range of telemetry modules has been designed to provide standard “ off-the-shelf”
telemetry functions, for an economical price. Telemetry is the transmission of signals over a
long distance via a medium such as radio or twisted-pair wire. Although the 105 is intended
to be smple in its application, it also provides many sophisticated features. This manual
should be read carefully to ensure that the modules are configured and installed to give
reliable performance.

The unit can monitor and control the following types of signals:
Digital on/off signals

Example outputs - motor run, siren on
Example inputs - motor fault, tank overflow, intruder alarm

Analogue continuously variable signals (0-20mA)

Example outputs - tank level indication, required motor speed
Example inputs - measured tank level, actual motor speed

Pulse frequency signals
Examples - electricity metering, fluid flow
Internal Satus signals

Examples - analogue battery voltage, power status, solar panel status and low
battery status.

The unit will monitor the input signals and transmit the signal information by radio or RS485
twisted pair to another 105 module. At the remote unit, the signals will be reproduced as
digital, analogue or pulse output signals. The 105 also provides analogue set points, so that a
digital output may be configured to turn on and off depending on the value of an analogue
input. The pulse I/O transmits an accumulated value and the pulses are reliably recreated at
the remote unit regardless of ‘missed’ transmissions. The actual pulse rate is also calculated
and is available as a remote anal ogue output.

This manua covers the 105U and 105S modules. We have provided a summary on all
products available in the 105 telemetry range, below.

e 105U-1, 105U-2, 105U-3 and 105U-4 modules have UHF radio and seria
communications. The modules differ only in their input/output (1/0O) design, and are
compatible, i.e. they can be used to communicate signals to each other in the same
network.

* 10551, 105S-2, 105S-3 and 105S-4 modules have only serial communications. All other
specifications are as per the 105U-1, 2, 3 & 4 modules. The 105S modules are compatible
with 105U modules.
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* The 105U-C module provides an interface between host devices such as PLC's or
SCADA computers, and a radio telemetry system comprising 105U and 505U radio
telemetry modules. The 105U-C allows 105U/505U modules to act as remote wireless I/O
for the host devices. For more information, refer to the 105U-C User Manual.

Product naming convention:

105a—-x_
U = UHF radio + RS232/R$485 serial

andxis.

1 = Input / Output module

4 = Input / Output module
105U-1  105S-1 | 105U-2 105S-2 105U-3 | 105S-3 | 105U-4 105S-4

whereais:

2 = Input module ( includes one output)

S = RS232/R$485 serial only

C= Interface module

3 = Output module

Radio 4 v v v

Serial v v v v v v v v

Digital 4 4 4t0 16

Inputs (DI)

Digital 4 (relay) 1 (FET) 8 (FET) 4t0 16 (FET)

Outputs (DO)

Analogue 2 (4-20mA) 6 (0-20mA)

Inputs (Al)

Analogue 2 (4-20mA) 8 (0-20mA)

Outputs (AO)

Pulse Inputs 1 (100Hz) 4 (1x1KHz, 4 (1x1KHz,

(P) 3x100HzZ) 3x100HzZ)

Pulse 1 (100H2) 4 (100 Hz) 4 (100 Hz)

Outputs (PO)

Comments PlisDI 1. POis | PI'sarethesame | PO'sarethesame | PI/ PO'sarethe
separate to DO. asDl’s. asDO’s. same as DI/ DO's.

Note regarding 105-4 modules. The 105-4 has a total of 20 digital 1/0. Four are fixed

inputs (adlso PI's) and four are fixed outputs (also PO’s).

The other 12 are selectable

individually as DI or DO. The I/O range can vary from 16DI + 4DO to 4DI + 16DO or any
combination in between.

All modules include power supply, microprocessor controller, input/output circuits,
R$485/232 seria port, and a UHF radio transceiver - no external electronics are required.
The 105U version has both radio and serial port communications. The 105S version does not
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have aradio and has only serial communications. The 105U radio frequency has been selected
to meet the requirements of unlicensed operation for remote monitoring and control of
equipment. That is, a radio licence is not required for the 105 modules in many countries.
See Chapter Five Specifications for details.

Input signals connected to a 105 module are transmitted to another 105 module and appear as
output signals. These input signals may also be configured to appear as “inverted” signals on
the output. A transmission occurs whenever a "change-of-state” occurs on an input signal. A
"change-of-state”" of a digital or digital internal input is a change from "off" to "on" or vice-
versa. A "change-of-state" for an analogue input, internal analogue input or pulse input rate is
achange in vaue of the signal of 3% (configurable from 0.8 to 50 %).

In addition to change-of-state messages, update messages are automatically transmitted on a
regular basis. The time period may be configured by the user for each input. This update
ensures the integrity of the system.

Pulse inputs are accumulated as a pulse count and the accumulated pulse count is transmitted
regularly according to the configured update time.

The 105 modules transmit the input/output data as a data frame using radio or serial RS485 as
the communications medium. The data frame includes the "address" of the transmitting 105
module and the receiving 105 module, so that each transmitted message is acted on only by
the correct receiving unit. Each transmitted message also includes error checking to ensure
that no corruption of the data frame has occurred due to noise or interference. The 105
module with the correct receiving "address® will acknowledge the message with a return
transmission. If the origina module does not receive a correct acknowledgement to a
transmission, it will retry up to five times before setting the communications fail status of that
path. In critical paths, this status can be reflected on an output on the module for alert
purposes. The module will continue to try to establish communications and retry, if required,
each time an update or change-of-state occurs.

A 105 telemetry system may be a complex network or a ssimple pair of modules. An easy-to-
use configuration procedure allows the user to specify any output destination for each inpui.

The maximum number of modules in one system is 95 modules communicating by radio.
Each of these modules may have up to 31 other modules connected by R$485 twisted pair.
Modules may communicate by radio only, by RS485 only or by both RS485 and radio. Any
input signal at any module may be configured to appear at any output on any module in the
entire system.

Modules can be used as repeaters to re-transmit messages on to the destination module.
Repeaters can repeat messages on the radio channel, or from the radio channel to the serid
channel (and serial to radio). Up to five repeater addresses may be configured for each input-
to-output link.

The units may be configured by using a PC connected to the RS232 port. The default
configuration is defined in Section 4.2 Easy Configuration Using Default Settings, and
software configuration is defined in Section 4.2 105 Configuration Software.
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Chapter Two INSTALLATION

2.1 General

The 105 module is housed in a rugged aluminium case, suitable for DIN-rail mounting. Terminals are
suitable for cables up to 2.5 sgmm in size.

Normal 110/220/240V mains supply should not be connected to any input terminal of the 105
module. Refer to Section 2.3 Power Supply.

Before instaling a new system, it is preferable to bench test the complete system. Configuration
problems are easier to recognise when the system units are adjacent. Following installation, the most
common problem is poor communications on the radio channel or the serial channel. For radio
modules, problems are caused by incorrectly installed antennas, or radio interference on the same
channel, or the radio path being inadequate. If the radio path is a problem (i.e. path too long, or
obstructions in the way), then higher performance antennas or a higher mounting point for the antenna
may fix the problem. Alternately, use an intermediate 105 module as a repeater.

For serial modules, poorly installed serial cable, or interference on the serial cable is a common
problem.

The foldout sheet 105 Instalation Guide provides an installation drawing appropriate to most
applications. Refer to Appendix B of this manual for terminal layout drawings of the modules.

Each 105 module should be effectively earthed via a "GND" terminal on the 105 module - this is to
ensure that the surge protection circuits inside the 105 modul e are effective.

2.2 Antenna I nstallation (105U unitsonly)

The 105 module will operate reliably over large distances. The distance which may be reliably achieved
will vary with each application - depending on the type and location of antennas, the degree of radio
interference, and obstructions (such as hills or trees) to the radio path. Please refer to your distributor
for the expected maximum distance to comply with local radio regulations. Where it is not possible to
achieve reliable communications between two 105 modules, then a third 105 module may be used to
receive the message and re-transmit it. This module is referred to as a repeater. This module may also
have input/output (1/0) signals connected to it and form part of the 1/O network - refer to Chapter 4
Configuration of this manual.

An antenna must be connected to each 105 module using the coaxial female connector which protrudes
though one of the end plates.

To achieve the maximum transmission distance, the antennas should be raised above intermediate
obstructions so the radio path istrue “line of sight”. Because of the curvature of the earth, the antennas
will need to be elevated at least 5 metres above ground for paths greater than 5 km (3 miles). For short
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distances, the modules will operate reliably with some obstruction of the radio path. Obstructions
which are close to either antennawill have more of a blocking affect than obstructions in the middle of
the radio path. For example, agroup of trees around the antennais a larger obstruction than a group of
trees 100 metres from the antenna.

An antenna should be connected to the module via 50 ohm coaxia cable (eg RG58 or RG213)
terminated with a male coaxia connector. The higher the antenna is mounted, the greater the
transmission range will be, however as the length of coaxial cable increases so do cable losses. For use
on unlicensed frequency channels, there are several types of antennas suitable for use. It isimportant
antenna are chosen carefully to avoid contravening the maximum power limit on the unlicensed channel
- normally the net gain of the antenna/cable configuration should be no more than 2dB.

The net gain of an antenna/cable configuration is the gain of the antenna (in dBi) less the loss in the
coaxia cable (in dB).

The gains and losses of typical antennas are
Antenna Gain (dB)

Dipole with integral 3m cable 0

Dipole without cable 2

5dBi Collinear (3dBd) 5

8dBi Collinear (6dBd) 8

3 element Yagi 5

6 element Yagi 10

Cabletype Loss (dB per 10 m)
400-500M Hz 869M Hz

RG58 -3 -5

RG213 -1.5 -2.5

Cdlfail -1.5 -3

The net gain of the antenna/cable configuration is determined by adding the antenna gain and the cable
loss. For example, a3 element Yagi with 15 metres of RG58 has a net gain of 0.5dB (5dB — 4.5dB) at
450MHz.

Connections between the antenna and coaxial cable should be carefully taped to prevent ingress of
moisture. Moisture ingress in the coaxial cable is a common cause for problems with radio systems, as
it greatly increases the radio losses. We recommend that the connection be taped, firstly with alayer of
PV C Tape, then with a vulcanising tape such as “3M 23 tape”’, and finally with another layer of PVC
UV Stabilised insulating tape. The first layer of tape allows the joint to be easily inspected when trouble
shooting as the vulcanising seal can be easily removed.

Where antennas are mounted on elevated masts, the masts should be effectively earthed to avoid
lightning surges. The 220MHz and 400 — 500MHz radios are fitted with surge protection, however the
868MHz radio does not. For high lightning risk areas, additional surge suppression devices are
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recommended. If the antenna is not already shielded from lightning strike by an adjacent earthed
structure, alightning rod may be installed above the antenna to provide shielding.

2.2.1 Dipoleantenna.

A unity gain dipole is the normal antenna for use on unlicensed channels. As it does not provide any
gain, then the power transmitted from the antenna will be the same as the power out of the module,
and hence will not exceed the permitted power of the unlicensed channel.

Dipole antennas should be mounted vertically, at least 1 metre away from awall or mast for maximum
performance.

DIPOLE AERIAL

7

SEAL CONNECTORS WITH %
"3M 23" TAPE iln
/sTREss REDUCTION LOOP
COAX
2
ANT GND —MAST

105U MODULE

ARTH CONDUCTOR
SHOULD BE 16mm?

4mm?

EARTH STAKE
IFF GROUND CONDITIONS YRE POOR,
INSTALL MORE THAN ONE STAKE

INSTALL AERIAL ABOVE LOCAL
OBSTRUCTIONS

2.2.2 Yagi antenna.

Y agi antennas are directional. That is, they have positive gain to the front of the antenna, but negative
gain in other directions. This may be used to compensate for coaxial cable loss for installations with
marginal radio path.

Y agi antennas should be installed with the central beam horizontal and must be pointed exactly in the
direction of transmission to benefit from the gain of the antenna. Also note that Yagi antennas
normally have a drain hole on the folded element - the drain hole should be located on the bottom of
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the installed antenna

The Yagi antennas may be installed with the elements in a vertical plane (vertically polarised) or in a

horizontal plane (horizontally polarised). For atwo station installation, with both modules using Y agi

antennas, horizontal polarisation is recommended. If there are more than two stations transmitting to a
90°

|
Antenna installed
with drain holes

down

Coax feed looped
at connection

1

common station, then the Yagi antennas should have vertical polarisation, and the common (or
“central” station should have adipole or collinear (non-directional) antenna.

2.2.3 Coallinear antenna.

A collinear antenna may be used in the same way as a 3 element Y agi to compensate for the losses in
long lengths of coaxial cable. Thistype of antennais generally used at a central site with more than one
remote site or at a repeater site. The collinear antenna looks similar to the dipole, except that it is
longer.
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2.3 Power Supply

The 105 power supply is a switch-mode design which will accept either AC or DC supply. The 105
module may also be powered from a solar panel without an external solar regulator.

The 105 module accepts supply voltagesin the following ranges :

12 - 24 voltsACRMS or 15-30voltsDC at the“supply” terminals, or
10.8-15volts DC at the “battery” terminals.
The power supply should have a minimum capacity of 9 Watts..

231 AC Supply
The AC supply is connected to the "SUP1" and "SUP2" terminal's as shown below.

+ 105UV 2A FUSE

SUPPLY — [©OSUP1 BAT+ OT——C>—<0O——=_ BACKUP BATTERY

12—-24VAC — 1o SUP?2 GND O T (IF REQUIRED)

The AC supply should be "floating” relative to earth. A 220-240/16 VAC mains "plug-pack” is
available for mains applications.

2.3.2 DC Supply

For DC supplies, the positive lead is connected to "SUP1" and the negative to "GND". The positive
side of the supply must_not be connected to earth. The DC supply may be a floating supply or
negatively grounded.

+ 105U 2A FUSE

SUPPLY O SUP1 BAT+O =0 —_ BACKUP BATTERY

15—30VDC o GND GNDO = (IF REQUIRED)

The 105 module may also be powered from an external 11 - 15 VDC battery supply without the need
for a"normal™ supply connected to "SUPL". This external battery supply is connected to "BAT+" and
"GND" terminals. The positive lead of the external supply should be protected by a 2A fuse.

15U 2A FUSE

BAT+ Of——C><0O——  EXTERNAL
—= 12V BATTERY

GNDO SUPPLY
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Upon failure of the normal supply, the 105 module may continue to operate for severa hours from a
backup battery. The 105 module includes battery charging circuits for charging up to a 12 AHr sealed
lead acid battery. The battery is connected to the "BAT+" (positive) and "GND" (negative) terminals.
The positive lead from the battery should be protected with a 2A fuse, installed as near to the battery
terminal as possible. On return of main supply, the unit will switch back to mains operation, and
recharge the battery. To provide adequate current to recharge the backup battery, an AC supply of 15V
minimum or a DC supply of 17V minimum must be used. Typically, a 6 AHr battery will supply the
105 for 1 - 3 days, depending on 1/O loads.

2.3.3 Solar Supply

The 105 power supply aso includes a 12 V solar regulator for connecting 12V solar panels of up to
30W, and solar batteries of up to 100AHr. The unit must not be powered from a solar panel without
a battery. An 18W solar panel is sufficient for most solar applications. The size of the solar battery
required depends on the 1/O used. Batteries are sized for a number of sunless days with 50% battery
capacity remaining as follows:

No. of sunlessdays = Battery capacity (AHr) x 0.5
Module load (A) x 1.2 x 24

The Module load depends on the I/0O connected and can be calculated as follows:

Module Load(A) = 0.07 + (0.01 x No. of DI's) + (0.025 x No. of DO’s)
+ (2 x Analogue loop |oad).

The analogue loop load is the total signal current for the AlI’s and AO’s which are powered from the
internal 24V supply. Externally powered loops are not included in this.

SOLAR PANEL
105U

+ 2A FUSE
O SOL BAT+ O =0 — SOLAR

O GND GND O T BATTERY

The solar panel is connected to the "SOL" (positive) and "GND" (negative) terminals and the battery
connected to the "BAT+" (positive) and "GND" (negative) terminals. Solar panels must be installed and
connected as per the panel manufacturer's instructions. The positive lead of the battery should be
protected by a 2A fuse installed as near as possible to the battery terminal.

Whereapanel larger than 30W isrequired, an external solar regulator should be used.

For maintenance, disconnect the solar panel first before disconnecting the battery.
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2.34 Multiple Modules

POWER SUPPLY

0 o
SUP1 SUP2 105 105
105
BAT+ GND BAT+ GND BAT+ GND
0 0 0 o) 0 o)

.
e

BATTERY

Where more than one module isinstalled at the one location, a shared power supply and battery may be
used, provided the total load does not exceed the power supply.

The interna power supply of the 105 module can supply a maximum 12V load of 700mA. In order to
achieve this, the input power supply must be above 15VAC or 17VDC. Using these figures, it can be
determined whether there is enough supply for more than one module - alow 100mA for recharging a
battery.

For example, assume thereisa 105U-01 module and a 105S-01 module at the same location. The total
I/0O at the location is 3 analogue inputs, 6 digital inputs and 4 digital outputs. The total load will be :-

TYPE OF LOAD \ LOAD mA

105U-01 quiescent 70
105S-01 quiescent 45
6Dl @ 10mA 60
3Al @ 20mA x 2 120
4 DO @ 25mA 100
Battery charging 100
TOTAL 495

So both modules could be powered from one power supply and one battery, provided the external
supply voltage is more than 15VAC or 17VDC.

2.3.5 24V Regulated Supply

Each 105 module provides a 24V DC regulated supply for analogue loop power, except for 105-4. The
supply israted at 150mA, and should only be used for analogue loops.
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2.4 I nput / Output

2.4.1 Digital Inputs (105-1, 105-2 and 105-4)

The 105-1 and 105-2 modules each provide four digital inputs with 5000 volt opto-isolation, and the
105-4 provides 4 — 16 inputs with 3000 volt surge protection. All inputs are suitable for voltage free
contacts (such as mechanical switches) or NPN transistor devices (such as electronic proximity
switches). PNP transistor devices are not suitable. Contact wetting current of approximately 5SmA is
provided to maintain reliable operation of driving relays.

Each digital input is connected between the appropriate "DI" termina and common "COM". Each
digital input circuit includes a LED indicator which is lit when the digital input is active, that is, when
the input circuit is closed. Provided the resistance of the switching device is less than 200 ohms, the
device will be able to activate the digital input.

VOLTAGE oD
FREE ¥ B & INPUT 1
CONTACT O

TRANSISTOR %3D|1
INPUT 1
INPUT 4@:{}% ®

For pulse inputs, refer to Section 2.4.6.

2.4.2 Digital Outputs (105-1)

The 105-1 module provides four normally open voltage-free relay contacts, rated at AC3 250V/2A,
120V/5A ; ACL - 250V/5A ; DC - 30V/2A, 20V/5A. These outputs may be used to directly control
low-powered equipment, or to power larger relays for higher powered equipment. When driving
inductive loads such as AC relays, good installation should include capacitors (e.g. 10nf 250V) across
the external circuit to prevent arcing across the relay contacts. For DC inductive loads, flyback diodes
should be used to drive DC relays.
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DO 1 4
OUTPUT gﬁi\

T onf AC
] 250V LOAD

0

SUPPLY

DC LOAD
DO 1 TET
OUTPUT gﬁ‘g
e o

L N4004

Digital outputs may be configured to individually turn off if no command message is received to that
output for a certain period. This feature provides an intelligent watch dog for each output, so that a
communications failure at a transmitting site causes the output to revert to a known state. See section
4.4 Changing User Optionsfor further details.

The output circuit is connected to the appropriate pair of "DO" terminals. Each digital output circuit
includes aLED indicator which islit when the digital output is active.

2.4.3 Digital Outputs (105-2, 105-3 and 105-4)

The digital outputs on the 105-2, 105-3 and 105-4 modules are transistor switched DC signals, FET
output to common rated at 30VDC 500 mA. The 105-2 provides one digital output; the 105-3
provides eight digital outputs and the 105-4 provides 4 — 16 outputs. The first four DO’s on the 105-3
and 105-4 modules are also the pulse outputs - that is, the first four DO's can be either digital outputs
or pulse outputs. The function of each of these outputs may be configured individualy. For a
description of pulse outputs, refer to Section 2.4.7.

Digital outputs may be configured to individually turn off if no command message is received to that
output for a certain period. This feature provides an intelligent watch dog for each output, so that a
communications failure at a transmitting site causes the output to revert to a known state. See Chapter

4 Configuration for further details.
1053 %
DO O +V

_-COMO —V

The output circuit is connected to the appropriate pair of "DO" terminals. Each digital output circuit
includes aLED indicator which islit when the digital output is active.
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2.4.4 Analoguelnputs(105-1 and 105-2)

The 105-1 module provides two 4 - 20 mA DC analogue inputs for connecting to instrument
transducers such as level, moisture, pressure transducers, etc. The 105-2 module provides six 0 - 20
mA DC analogue inputs. Note that the inputs on the 105-2 module will measure down to OmA, so they
can also be used for zero based signals such as 0 - 10 mA.

Each analogue input has a positive and negative terminal, and may be placed at any point in the current
loop, aslong as neither input rises above the 24 volt supply level. Each input has a loop resistance of
less than 250 ohms and zener diode protection is provided against over-voltage and reverse voltage,
however additional protection may be required in high voltage or noisy environments.

E%Iif'\{ +AI 2 O + | EXTERNALLY
LOOP POWERED [* = _ 2 o T;AONV\QI:Z)TJE:DER
TRANSDUCER ——-0-COM

A 24V DC supply is available on the 105 module for powering the analogue transducer loops. In this
case, the analogue loop should be connected between a "Al 1-" terminal and "COM" ( for the first
analogue input) or "Al 2-" ( for the second analogue input), and so on for other inputs. The positive
terminal ("Al 1+" or  "Al 2+", etc) should be connected to "+24V".

Externally powered loops may be connected by connecting the input between "Al 1+" and “Al 1-” for
analogue input 1 or "Al 2+" and “Al 2-” for analogue input 2, and so on for other inputs. Analogue
Input 1 "Al 1+" may aso be configured to control a high/low analogue set-point. See Chapter 4
Configuration for further details.

Common mode voltage may be -0.5V to 27V. Shielded cable is recommended for analogue 1/0 loops
to minimise induced noise and Radio Frequency Interference (RFI). The shield of the cable should be
connected to earth at one of the cable only. The use of shielded wiring inside an enclosure containing a
105 module is also recommended.

2.4.5 Analogue Outputs (105-1 and 105-3)

The 105-1 module provides two 4 - 20 mA DC analogue outputs for connecting to instrument
indicators for the display of remote analogue measurements. The 105-3 module provides eight 0 - 20
mA DC analogue outputs. Each analogue output isa"sink" to common.

105U
+
LooP o4 A0 2 N xreriaL
POWERED |/, S OWER
INDICATOR %Ao 1 comfol—r
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A 24VDC supply is available on the 105 module for powering the analogue output loop (max

external loop resistance 1000 ohms). In this case, the analogue loop is connected between a " +24V™"
terminal and "AO 1" ( for the first analogue output) or "AO 2" (for the second analogue output), and so
on for the other output signals.

Externaly powered loops to 27 VDC may be connected by connecting the output between the "AO”
terminal (positive) and the "COM" terminal (negative). Zener protection of analogue outputs provides
protection against short periods of over-voltage but longer periods may result in module damage.
Note that the 105 common is connected internally to ground and no other point in the analogue loop
should be grounded.

Anaogue outputs may also be configured to individually turn off (0 mA) if no command message is
received to that output for a certain period. . See Chapter 4 Configuration for further details.

24.6 Pulselnput (105-1)

For the 105-1 module, digital input 1 may be configured as a pulse input (max rate 100 Hz, min. off
time 5 ms). In thismode, both the pulse rate and the pulse count are available for mapping to aremote
output. The pulse rate may appear at any analogue output on the remote unit, while the pulse count can
appear at a Pulse Output on another 105-1 or Digital Output on a 105-3 unit. The pulse input should be
connected in the same way as adigital input.

2.4.7 Pulselnputs (105-2 and 105-4)

For the 105-2 and 105-4 modules, the four digital inputs (DI 1-4) may be configured as pulse inputs.
The first digital/pulse input DI 1 has a maximum rate of 1000 Hz (min. off time 0.5 ms), while DI 2-4
have a maximum rate of 100 Hz (min. off time 5 ms). When using DI 1 at high pulse rates (more than
100 Hz), adivide by 10 function may be configured to reduce the pulse count at the output, as Pulse
Outputs have a maximum rate of 100 Hz.

For each pulse input, both the pulse rate and the pulse count are available for mapping to a remote
output. The pulse rate may appear at any analogue output on the remote unit, while the pulse count can
appear at a Pulse Output. The default update time for pulse countsis 1 minute. This can be changed by
changing the update time configuration - refer Chapter 4 Configuration for further details. The pulse
count isa 16 bit value - “roll over” of the count when it exceeds the maximum value is automatically
handled by the 105 modules.

Pulse inputs should be wired in the same way as digital inputs (see Section 2.4.1).
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2.4.8 Pulse Output (105-1)

patagl

COM ©

A single FET output to common rated at 30VDC, 500 mA is provide for the pulse output "PO". This
output accurately recreates the pulses counted at a pulse input at a 105-1 or 105-2 module.

Although the count is accurately re-created, the rate of output pulses may not accurately reflect the
input rate. The actual input pulse rate may be configured to appear at an analogue output if required.
Note that the pulse rate and accumulated value will remain accurate even if a period of communications
failure has occurred. The maximum output rate is 100 Hz. If a high speed pulse input is used (more
than 100 Hz) on PI1 of a 105-2 module, the pulse input count should not be transmitted to a PO on the
105-1 or DO on the 105-3 without configuring the divide-by-10 function (on the 105-2 or 105-4
module)

2.4.9 PulseOutput (105-3 and 105-4)

The first four digital outputs on the 105-3 and 105-4 modules may also be used as pulse outputs. The
outputs are FET output to common rated at 30VDC, 500 mA. The outputs will provide a pulse signal
of up to 100 Hz. The outputs accurately recreate the pulses counted at pulse inputs at a 105-1, 105-2
or 105-4 module.

Although the count is accurately re-created, the rate of output pulses may not accurately reflect the
input rate. The actual input pulse rate may be configured to appear at an analogue output if required.
Note that the pulse rate and accumulated value will remain accurate even if a period of communications
failure has occurred.
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2.4.10 RS232 Serial Port

The serial port is a 9 pin DB9 female and provides for connection to a termina or to a PC for
configuration, field testing and for factory testing. This port is internally shared with the R$485 -
ensure that the RS485 is disconnected before attempting to use the RS232 port. Communication is via
standard RS-232 signals. The 105 is configured as DCE equipment with the pin-out detailed below.
The seria port communicates at a baud rate of 9600 baud, 8 bits, no parity, one stop bit.

Pin Name | Dirn Function

1 DCD Out Data carrier detect - not used

2 RD Out Transmit Data - Seria Data Input (High=0, Low = 1)
3 TD In Receive Data - Serial Data Output (High=0, Low = 1)
4 DTR In Data Termina Ready - not used

5 SG - Signa Ground

6 DSR Out Data Set Ready - not used

7 RTS In Request to Send - not used

8 CTS Out Clear to send - not used

9 RI - Ring indicator - not used.

An example cable drawing for connection to alaptop is detailed below:
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2.4.11 RSA485 Serial Port

The R$485 port provides for communication between multiple 105 units using a multi-drop cable. Up
to 32 units may be connected in each multi-drop network. Each multi-drop network may have one unit
providing radio communications with other units in the system. The RS485 feature allows local hubs of
control to operate without occupying radio bandwidth required for communication between remotely
sited units.

The R$485 Communications format is 9600 baud, 8 data bits, one stop bit, no parity. Note that the
R385 port is shared internally with the RS232 port - disconnect the RS232 cable after configuration is
complete.

R$485 is a balanced, differential standard but it is recommended that shielded, twisted pair cable be
used to interconnect modules to reduce potential Radio Frequency Interference (RFI). An RS485
network should be wired as indicated in the diagram below and terminated at each end of the network
with a 120 ohm resistor.

-+
S AERIAL
RS232 9 PIN ZRS485 DUAL SASE

CONNECTOR TERMINAL
CONNECTOR

105 105 105
L + _® ®+ _%) ®+
1209§ §1209

2.4.12 Connecting 105S Modulesto 105U Modules

105S modules connect to a 105U via the RS485 port on each module - refer to section 2.4.11. Up to
31 x 105S modules can be connected to a 105U module. This number is reduced for 105S-3 and 4
modules, as these modules use two unit addresses (refer to chapter 4 of this manual).

The 105S modules can be mounted next to the 105U module, or they can be remote from the 105U.
The reliable distance for a R$485 multi-drop line depends on the shielding of the wire and how close it
is installed to electrical noise sources - distances of more than 1 km can be achieved by good
installation methods.
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Chapter Three OPERATION

3.1 Power-up and Normal Operation

When power is initially connected to the 105 module, the module will perform internal
diagnostics to check its functions. The following table details the status of the indicating
LED’s on the front panel under normal operating conditions.

LED Indicator Condition M eaning
OK On Normal Operation
RX Occasional flash Radio Receiving, or
Activity on serial ports
RX Flashes continuously Configuration Mode
RX On Button press when entering
Configuration Mode
TX Occasional flash Radio Transmitting
(only on 105U units)
PWR On Supply voltage available
from Solar Panel or
SUP1/SUP2
OK Flashes every 5 seconds +24V Supply
overloaded

Additional LED’s provide indication of the status of digital inputs and outputs. LED’s display
the status of each digital input (lit for active), and LED’ s display the status of each digital output
(lit for active). Other conditions indicating a fault are described in Chapter Six
Troubleshooting.

The 105 module monitors the power supply and provides status of supply failure and battery
low voltage for "mapping” to one of the module's own outputs or transmitting to a remote
output. When the 105 module is powered from anormal supply (i.e. viaeither of the “SUP”
terminas), the PWR LED indicator is lit. When the 105 modules is powered from a solar
panel and battery, the PWR LED indicator is lit only when the charge current is available (i.e.
when the solar panel is receiving light). In the event of excessively low battery voltage
(10.8V), the OK LED will go off, the unit will automatically set al outputs off, and disable
the +24V analogue loop supply. the OK LED will turn on again after the battery voltage
exceeds 11.3V. This enables installations to be configured so that the battery current drain is
minimised in the event of extended mains failure, reducing the possibility of deep discharge
of batteries.

3.1.1 Communications

If transmissions are not successful, then the 105 module will re-try up to four times at random
intervals to transmit the message. If communicationsis still not successful, the “Comms Fail”
internal status will be set. In the default configuration, this will have no consequence and the
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105 module will continue to attempt to transmit to the remote module every ten minutes. For
critical applications, this status can be configured to be reflected to an output on the module
for aert purposes. The outputs on the module may also be configured to reset after a
specified timeout (digital outputs reset to “off”, analogue outputs reset to 0 mA) allowing the
system to turn off in a controlled manner e.g. a pump will never be left running because of a

system failure.

Example of Successful Communications

Local Unit

e Listen to ensure channel isclear

Remote Unit

* If clear, transmit message
TX LED flashesif radio
RX LED flashesif RS485

A

»
»

* Receive message
RX LED flashes
Check message for integrity

* RX LED flashes

* Acknowledgement received okay -
communication complete

» If message okay, transmit it back
as acknowl edgement

TX LED flashesif radio
RX LED flashes if R$485

Outputs updated as per
message received.
Example of unsuccessful communications
Local Unit Remote Unit

« Listen to ensure channel isclear

» If clear, transmit message

TX LED flashesif radio
RX LED flashesif R$485

* No acknowledgement received

(4)

» ¢ Receive message
RX LED flashes
Check message for integrity

Message corrupted - do
nothing

» Retry up to four times
» Still no acknowledgement

“Comms fail” statusto remote unit
set

If status is mapped to an outpui,
set output

\ 4

e If no update received for an
output within watchdog timeout,
check to see if the output is
configured to reset

* Reset outputsif configured
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Repeaters can be used in a system to increase range. Each 105U unit can be configured to
act as arepeater. When configuring an input to be mapped to an output, the communications
path to the output unit, including the repeater addresses is specified. The 105U acts as a
digital repeater, that is, the signal is decoded and then retransmitted “as new”.

Example Repeater Communications

Unit A DI 1 mapped to Unit D DO1viaUnitsB & C

Unit A Unit B Unit C Unit D
Repeater Repeater
« DI 1 is turned
on
e Transmit — « Receive
* Receive <«—— o Transmitonwith — « Receive
Acknowledge Acknowledge
* Receive <«—— « Transmit on with — « Receive
Acknowledge Acknowledge
» Receive <«—— « Transmit
Acknowledge acknowledge
« DO1lis
turned on

3.1.2 Change of state conditions

The 105 module transmits a data message whenever it detects a "change-of-state" on one of
its input signals. A "change-of-state" of a digital or digital internal input is a change from
"off" to "on" or vice-versa provided the change is sustained for 0.5 second (i.e. 0.5 second
debounce). The debounce delay is configurable.

In addition to "change-of-state” transmissions, each module will transmit the status of each
input to its corresponding output every ten minutes (configurable). These updates mean that
the outputs are set to the current input values regularly, even where no “change-of-state” has
occurred. These update transmissions increase the accuracy of the output and give extra
system reliability. Update times can be configured from 10 seconds to 16 minutes on the
105-1, -2 and —3 modules, and from 10 seconds to 5 days on the 105-4. Note that the
accuracy of the time period is approx 0.5%.

Analogue Change-of-state

A "change-of-state” for an analogue input, battery voltage or pulse input rate is a change in
value of the signal of 3% (configurable) since the last transmission. Note that the sensitivity
of 3% refers to 3% of the analogue range, not 3% of the instantaneous analogue value. That
is, if an analogue input changes from 64% (14.24 mA) to 67% (14.72 mA), a "change-of-
state” will be detected. This “change-of-state” sensitivity is configurable between 0.8% and
50%.

Analogue inputs are digitally filtered to prevent multiple transmissions on continually varying
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or "noisy" signals. The input is filtered with a 1 second time constant and a 1 second
debounce. The analogue outputs are filtered with a 1 second time constant. An example
explaining the interaction of these figures is shown below. In general, the following may be
used as a rule of thumb for calculating the appropriate sensitivity required for a given
application:

Instantaneous change of 2 x sensitivity oninput — 3 second output response

Instantaneous change of 10 x sensitivity on input — 5 second output response
The analogue inputs have 15 bit resolution and 0.016mA accuracy.
An example of an analogue input and how the output followsit is shown below:

UPDATE
I I

-
% — —

C.O.S.l |
INPUT / | |
CURRENT

| 76"_.' | |
c.08.

TIME
| | | |

1s INPUT TIME CONSTANT
3% SENSITIVITY | | | |
1s DEBOUNGE

1s OUTPUT TIME CONSTANT | |

OUTPUT CURRENT |
ON REMOTE MODULE

TIME

Pulseinput change of state

Pulse input counts do not use “change-of-state” transmissions. Instead, accumulated pulse
input counts are transmitted at set intervals. The default period is 1 minute and is
configurable. The absolute pulse count is transmitted. If the Pl is transmitted to a PO on a
105 module, then the pulse outputs are re-created from the accumulated pulse count.
Rollovers of the pulse count thru zero are catered for. If a transmission is missed, the pulse
output will still be re-created when the next accumulated value is transmitted. This ensures
that no pulses are lost due to communications failures. If the Pl is transmitted to a 105U-C
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interface module, then the accumulated pulse count is stored in the 105U-C for interfacing
to the host device.

The following diagram shows how pulse inputs are re-created as pulse outputs. For pulse
outputs, the 105 module keeps two counters in memory - the pulse input count received
from the remote 105 module, and the count of output pulses. When the 105 receives an
update of the input pulse count, it will output pulses until the output pulse count is the same
as the input pulse count. The output pulse will be output evenly over the pulse output update
time which is configured in the module. For example, assume that 105 module receives a
pulse input update message from the remote 105 module, and the difference between the
pulse input count and the pulse output count is 12 pulses. The 105 will then output the 12
pulses evenly over the next minute (if the pulse output update time is 1 minute).

The default values for the pulse input update time and pulse output update time is 1 minute.
In this case, the output pulses are effectively 1 minute behind the input pulses. These update
times may be changed by the user. The pulse output update time should not be set to be more
than the pulse input update time. Note that the maximum pulse rate for both inputs and
outputsis 100Hz.

Pl update time

1 1
P — ——— * ............................................... >i
Input o g LT |
Pulses kY !
1 1
H [ 1
1 1
1 I
3 1
L 1
1 1 .
..................... - ! Time

“ !
I, w1

4 : R :

Pulses 4 Y ¥ k%

il Iy ! 1

o L i !

L » t !

il 1 i a

51 1 1% 1

e Lo Time

'PO update time

As well as accumulating the pulse input, the 105 module will also calculate the rate of
pulses. Pulse rates are treated as an “internal” analogue input and are configured with
analogue sensitivities for  change-of-state transmissions. The maximum pulse rate
corresponding to 20mA output may be configured by the user.

3.1.3 Analogue Set-points

On 105-1 modules, the “Al 1" input may be used to trigger the analogue set-point status.
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High set point and low set point levels are configurable. This set-point status turns ON when
the analogue input moves below the low level, and turns OFF when it moves above the high
level. The high level must aways be greater than, or equal to, the low level set point. This
set-point status may be mapped (inverted, if required) to any output in the network. The set-
point status is effectively an internal digital input.

On 105-2 modules, each analogue input has set-point values for controlling digital outputs.
The set-point operation works as for the 105-1 module.

3.1.4 Start-up Poll

After a 105 module has completed its initial diagnostics following power up, it will transmit
update messages to remote modules based on the values of the module's inputs. The
module’s outputs will remain in the reset/off/zero condition until it receives update or
“change-of -state” messages from the remote modules.

The 105 module can transmit a specia “start-up poll” message to another module. The
remote module will then immediately send update messages to this module such that its
outputs can be set to the correct value. Start-up polls will only occur if they are configured.
It is necessary to configure a start-up poll to each remote module which controls the module’s
outputs. For further information, refer to Chapter 4 Configuration.

3.1.5 Communications Failure (CF)

The internal communications failure (CF) status is set if a module does not receive an
acknowledgement message after five attempts at transmitting a message. The CF status may
be configured to set alocal digital output for an external alarm.

Although the CF status can set an output, it will not reset the output. That is, once
communications is re-established (and the CF status is reset), the output will stay “on”. The
Reset Output feature (see below) is used to reset the output.

The output will reset only when no communications failures occur within the configured
“Reset Output Time” for the output that CF status is mapped to. Note that if the reset output
time is not enabled, the CF status will remain set forever, once an unsuccessful transmission
occurs. See Chapter 4 Configuration for further details.

3.1.6 Resetting Outputs

Each digital and analogue output may be individually configured to reset if that output has not
received a change-of-state or an update message within a certain time period. Generally this
timeis set to twice the update period, so at least one update can be missed before an output is
reset.

In most cases it is desirable to reset outputs which are controlling equipment if there is a
system failure, however alarm or indication outputs are not reset so the last valid indication
remains shown. See Chapter 4 Configuration for further details.

3.2 System Design Tips

The following tips will help to ensure that your system operates reliably.
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3.2.1 System Dynamics

It isimportant to be aware of the dynamics of the 105 system. Digital inputs have a minimum
“debounce”’ delay (default 0.5 sec) - that is, achange message will not be sent for 0.5 sec
after a change has occurred. Analogue inputs and outputs have time delays of 1 to 2 seconds.

Messages transmitted via seria link are received in less than 20 mSec, however a message
sent by radio takes approx 60 mSec.

These delays are not significant is most applications, however if your application requires
faster responses, then the above delays need to be considered.

3.2.2 Radio Channel Capacity

Messages sent on a cable link are much faster than on aradio channel, and the capacity of the
radio channel must be considered when designing a system. This becomes more important as
the I/O size of a system increases.

The 105 modules are designed to provide “real-time” operation. When an input signal
changes, a change message is sent to change the output. The system does not require
continuous messages to provide fast operation (as in a polling system). Update messages are
intended to check the integrity of the system, not to provide fast operation. Update times
should be selected based on this principle. The default update time is 10 minutes - we
recommend that you leave these times as 10 minutes unless particular inputs are very
important and deserve a smaller update time.

It is important that radio paths be reliable. For large systems, we recommend a maximum
average radio channel density of 100 messages per minute, including change messages and
update messages. We suggest that you do not design for an average transmission rate of
greater than 40 per minute - thiswill give a peak rate of approx 100 per minute. Note that
this peak rate assumes that all radio paths are reliable - poor radio paths will require re-try
transmissions and will reduce the peak channel density. If there are other users on the radio
channel, then this peak figure will also decrease.

The 105 modules will only transmit one message at atime. If re-tries are necessary, another
message cannot start. The time between re-tries is a random time between 1 and 5 seconds.
Thetimefor fivetriesis between 5 and 21 seconds. Another message cannot be sent until the
last one has finished. Thisdelay will obviously have an affect on a busy system.

3.2.3 Radio Path Reliability

Radio paths over short distances can operate reliably with alarge amount of obstruction in the
path. As the path distance increases, the amount of obstruction which can be tolerated
decreases. At the maximum reliable distance, “line-of-sight” is required for reliable
operation. If the path is over several kilometres (or miles), then the curvature of the earth is
also an obstacle and must be allowed for. For example, the earth curvature over 10 km is
approx 4m, requiring each antennato be elevated at least 5m to achieve “line-of-sight” even
if the path isflat.

A radio path may act reliably in good weather, but poorly in bad weather - thisis called a
“margina” radio path. If the radio path is more than 20% of the maximum reliable distance
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(see Specification section for these distances), we recommend that you test the radio path
before installation. Each 105U module has a radio path testing feature - refer to section 6.2
of thismanual.

There are severa ways of improving amargina path :-

* Relocate the antenna to a better position. If there is an obvious obstruction causing the
problem, then locating the antennato the side or higher will improve the path. If the radio
path has alarge distance, then increasing the height of the antennawill improve the path.

» Use an antennawith a higher gain. Before you do this, make sure that the radiated power
from the new antenna is still within the regulations of your country. If you have a long
length of coaxial cable, you can use a higher gain antenna to cancel the losses in the
coaxia cable.

o If it is not practical to improve a marginal path, then the last method is to use another
module as a repeater. A repeater does not have to be between the two modules (although
oftenitis). If possible, use an existing module in the system which has good radio path to
both modules. The repeater module can be to the side of the two modules, or even behind
one of the modules, if the repeater module isinstalled at a high location (for example, a
tower or mast). Repeater modules can have their own I/O and act as a “normal” 105U
module in the system.

3.24 Design for Failures

All well designed systems consider system failure. 1/0 systems operating on awire link will
fail eventually, and aradio system isthe same. Failures could be short-term (interference on
the radio channel or power supply failure) or long-term (equipment failure).

The 105 modules provide the following features for system failure :-

» Outputs can reset if they do not receive a message within a configured time. If an output
should receive an update or change message every 10 minutes, and it has not received a
message within this time, then some form of failureis likely. If the output is controlling
some machinery, then it is good design to switch off this equipment until communications
has been re-established.

The 105 modules provide a “drop outputs on comms fail” time. This is a configurable
time value for each output. If a message has not been received for this output within this
time, then the output will reset (off, in-active, “0”). We suggest that this reset time be a
little more than twice the update time of the input. It is possible to miss one update
message because of short-term radio interference, however if two successive update
messages are missed, then long term failure is likely and the output should be reset. For
example, if theinput update timeis 3 minutes, set the output reset timeto 7 minutes.

* A 105 module can provide an output which activates on communication failure to another
module. This can be used to provide an external alarm that there is a system fauilt.

3.2.5 Indicating a Communications Problem
There are two ways to provide an indication of communications problems. Thefirst isto map
the internal CF status to a local output. The output will then activate when a comms fall
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occurs. This method provides an indication immediately an attempt to transmit a message
fails. If you want the radio path to be “tested” regularly, then you need to configure the
update times such that transmissions occur regularly (however do not overload the radio
channel).

Notes regarding this method:

1. Each CF mapping corresponds to only one remote address - you need to make separate
mappings for each remote address. You can map the CF for each remote module to a
Separate output, or to the same output.

2. You need to reset the comms fail output using the “reset output” parameter. Select areset
time which is greater than the effective update time period. For example, if there are four
inputs mapped from module #1 to module #2, each with a 10 minute update, then you
would expect at least four transmissions in each 10 minute period. At module #1, a
comms fail for #2 is mapped to DOL. If you set the “reset time” for DO1 to 10 minutes,
then there will be at least four transmissions made during the reset period - that is, the
output will only reset when the communications has been successful four times.

3. This method will not work for radio links with repeaters. If a repeater is used, you will
need to use the second method described below.

The second method is to set up a “comms OK” output using the “Reset Outputs’ function.
Consider alink between module #1 and #2, and assume that you want a “comms OK” output
at #1. At #2, map an unused input to an output at #1 such that the output is normally active
(fon”). If there is no spare inputs at #2, you can use an internal input such as “low voltage
status’. You will need to invert the mappings such that the output is normally on (because
the input is normally off).

At #1, configure areset time for the output. The reset time should be greater than the update
time for the mapping at #2. If #1 fails to receive update messages from #2, then the output
will reset, indicating acommunications failure. Notes regarding this method:

1. Thismethod will work with repeatersin the link.

2. The “comms OK” output is fail-safe - if module #1 fails, then the output will reset
indicating a problem.

3. You should use separate outputs to indicate “ comms OK” of different remote modules.

4. It isrecommended that you set the reset time at #1 to more than twice the update time of
the mapping at #2. This means that the comms OK output will only reset if #1 misses two
consecutive updates from #2.

3.2.6 Testing and Commissioning
We recommend that you set-up and test the system with al of the modules together before
you install the modules. It ismuch easier to find a configuration problem.

When the system is configured, record the radio signal strength and background noise level
for each radio link. If there are future communications problems, you can compare the
present measurements to the as-commissioned values.
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Chapter Four CONFIGURATION

4.1 I ntroduction

The 105 modules are configured by connecting a computer (PC) using the 105 Configuration
Software programme. The same software program is used to configure 105U-C modules -
for more information, refer to the separate 105U-C User Manual.

Each 105 module is configured with a system address and a unit address. The system address
is common to every module in the same system, and is used to prevent "cross-talk” between
modules in different systems. Separate networks with different system addresses may operate
independently in the same area without affecting each other. The system address may be any
number between 1 and 32 767. The actual value of the system address is not important,
provided al modules in the same system have the same system address value. A system
address of zero should not beused. The use of arandom number is recommended.

Each unit must have a unigue unit address within the one system. A valid unit addressis 1 to
127. A network may have up to 95 individual modules communicating via radio (unit
addresses 1 to 95), each with up to 31 modules communicating via R$485 (unit addresses 96
to 127). In the network, any individual input signal may be "mapped” to one or more outputs
anywhere in the system. The unit address determines the method of communication to a
module. Any module with a unit address between 96 and 127 will communicate by RS485
only. Other units with a unit address below 95 may communicate by radio or RS485 - the
unit will determine which way to communicate depending upon the unit address of the
destination module. For example, Unit 31 will talk to Unit 97 by RS485 only, but will talk to
unit 59 by radio only. 105S units must always have a unit address between 96 and 127 as
serial communication is the only method of communication available. A unit address of
zero should not be used.

The four different products in the range can be used together in the same system, aswell as
1105U-C modules. Inputs to one product type can be transmitted to outputs of another
product type. For example, an analogue input to a 105-2 may be transmitted to an analogue
output of a 105-1 or 105-3. Repeaters may be any product type.

The 105-1 and 105-2 modules require only one unit address. The 105-3 and 105-4 modules
use two addresses, however only one unit address has to be entered. The 105-3 and 105-4
modules require two addresses because of the large number of output channels. If the
“entered” unit address is an even number, then the second address is the next number. If the
"entered” address is an odd number, then the second address is the previous number. So the
two addresses are two subsequent numbers, starting with an even number. If a 105-3 module
is given a unit address of 10, then it will also take up the unit address 11 and will accept
messages addressed to either 10 or 11. It isimportant to remember this when allocating unit
addresses to other modules in the system.

Warning - do not allocatethe address number 1to a 105-3 or 105-4.

In addition to these network configurations, operational parameters called User Options may
be configured to change the features of the 105 operation.
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4.2 Easy Configuration Using Default Settings

If your application requires only asingle pair of 105 modules, communicating viaradio or seria
link, default settings may satisfy your needs. If so, no configurationisrequired. Essentialy, al
inputs a Module A are reflected at the corresponding outputs at Module B. All inputs at
Module B are reflected at the corresponding outputs at Module A.

For 105-1 modules, the default configurationisasfollows :-

STATION A STATION B
Y Y
Dl 1 DO 1
Dl 2 DO 2
D 3 DO 3
Dl 4 DO 4
Al 1 AO 1
Al 2 = AO 2
DO 1 DI 1
DO 2 DI 2
DO 3 DI 3
DO 4 DI 4
AO 1 |= Al 1
AO 2 Al 2
~— RADO/SERAL—
105—1 LINK 105—1

In this configuration, the “PO” Pulse output is inactive and no specia action is taken on
“Commsfail”, “Mainsfail” or “Battery Low”. “DI 1" is configured as a digital and not a pulse
input.
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For 1052 and 105-3 modules, the STATION A STATION B
default configuration is as follows :- T ?

DI 2 DO 2

DI 3 DO 3

DI 4 DO 4

Al 1 AO 1

Al 2 AO 2

Al 3 AO 3

Al 4 AO 4

Al 5 AO 5

Al 6 AO 6

BAT V AO 7

LO V DO 5

MAINS DO 6

SP 1 DO 7

SP 2 DO 8

oo | o

— RADIO/SERIAC——

105-2 LINK 105-3

Thefollowing table details the default values for User Options:

Option Factory Set Value
Update transmissions Every 10 minutes
Analogue Change-of-state sensitivity 3%
Reset outputs on Comms fail No
Analogue Setpoints (if mapped) Low Set point = 30%
High Set point = 75%
Pulse Output Rate Scaling 100 Hz
(if Pulse Rate is mapped)
Digita Input Debounce Time 0.5 seconds

If any of the above values are not appropriate to your system, Section 4.4 below will detail how
to change one or al of the above variables.
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4.3 105 Configuration Software

This chapter describes installation and operation of configuration software for the 105 radio
and serial telemetry modules. The configuration software runs on a conventional PC as a
Windows application. The software creates a configuration file which can be loaded into a
105 module via RS232. The configuration software also alows the configuration of a 105
module to be loaded for display and modification. Configuration files are created and stored
in project directories.

Configuration of 105 modules consists of entering I/0O mappings, and selecting User Options.
An 1/O mapping is alink between an input on the module being configured and an output on
another module. A mapping has the form :-

DI3 - Out2 at 4via3, 11

This mapping links DI3 on this module to output channel 2 on the module with address 4,
and modules 3 and 11 are repeaters.

User Options may be selected to change the configuration of specific features.
Mappings configured to a 105U-C have the form :-
Al2 - 1/OReg 1036 at 10via7

This mapping links Al2 on a 105 module to 1/0O Register 1036 in a 105U-C with address 10.
Module #7 is used as a repeater. The host device connected to the 105U-C can read the I/O
register.

4.3.1 Hardware and Software Requirements

The configuration software is available on aCD, and needs to be installed on your PC before
you can use it. The CD contains a setup file called setup.exe. Select the configuration
software window on the Product CD and an installation Wizard will guide you through the
installation procedure. To upload and download configuration files to a module, you will
need a RS-232 serial cable as shown below.

105 End PC End
DB9 Male DB9 female
1 1

2—2

3—3

4 4 e REqUIred
5 . _____________________________________________________________|] 5
6 6
7 7 — Optional
8 8
9 9
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User

Manual

4.3.2 Programme

I -Semimn Comslapa sl ian 1'ogeas

Fie LESes Uk Oplarn  Fok

Operation

Start the software by
either clicking on the
start bar and navigating
to the Configuration
menu or by running
ESERIES.EXE

The Initial screen will
appear. The
configuration is
performed for a
complete system. The
necessary configuration
stages are:

Co 5 1 Gsbsceq

E-Series Configuration Software

Frommd Smem 1
or Fll-l:'prr.l"‘1l-'-.||Fr|:-|:|

PFipsmni Mot e

[ D msdirg. Prasc |

[% Devtiearuiol |

Wadpma 1 B Bl

select system name
and system address

addresses
configure I/O mappings for
unit

unit
compile the system, which

generates configuration files for

each unit
load the configuration files
into each unit.

From theinitial screen, you
can select an existing project,
or start anew project. The
name of the project will create
anew directory which will
eventually contain the
configuration files for the
modulesin this system.

When you have selected the
project, ascreen wil appear
where you may enter the
system address.

If you are editting an existing
project, the system address

will aready have been entered.

Do not change the system

select individual units and unit

configure user options for each

each

Location

Ic::'\Eu:unfig'\F'rDiects'\

0K

Select Project

Project Mame ||

Browse |

x Cancel |

“Projeci Information

—Froject Infomation

I ame
Lucalior

Rarkur Palk

R aztore Palk

IEfquent Planl Syztem 3

G SCr g PigeclsSE NMuenl Plarl Systen 2

Ic:'\Ennfig'\E acluz

N

Iu.HEunfig'\.H el

N

—System Addres

System dddeszs

2042

| =
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address unless you are

; E-Senes Configuration Program M=l
going to re-programme File Utiities Unit Options  Help
al of the modulesin the E?ﬁ Effluent Plant System 3 —U I
. hits
system. - TN
Double-click on the ~Create Unit
project name on the menu
on the left side of the [ Add a Mew Unit |
screen. “Units” will
appear. 'Y ou can now By Load a New Unit |
enter the types of units
which will be used in the
system. If you double-
click on “Units’, then the modules that have already Addiexz Pickes O]
been selected will appear. Ty TP Tp—
L oading configuration from an existing module m 542
o 3 105442
To load the configuration from a module, connect the 4
module to the PC viathe RS232 cable and click on ak
“Load Unit”. Thiswill allow you to view the module i
configuration, changeit, or copy it for another module - e
refer to section 4.3.3 for more information. ] “ —
Adding a new module to the system configuration AL ity
To add a new module to the system configuration, click i:f
on “Units” on the left-hand menu and then “ Add Unit”. 15
Select the type of module from the list. The programme :1
will ask you to select the unit address. For 105U > 18
modules, select an address between 1 and 95. For 105S
modules, select an address between 96 and 127. o Ok X coce |
4] | X

The default name for a unit will include the unit address.

For example, “105-4#8" isa 105-4 module with unit address 8 (and also 9, as a105-4 takes
two unit addresses). Y ou can change the name of aunit - for example, you could replace

the default name with
“Pump Station 14”.

Deleting a Unit

E-Sovwa Lonlapnshen Propas
Fi= Uiisr LUsiOpiees  les

EFumrd Pl Earlen

(B e

T

A module can be
deleted from the

configuration by e
highlighting the unit Lt [
and selecting “Delete Lot T 10
Unit”. e

L ororn Prowd | Peslecin]

Unit Name 106-487

Wi 1IN 8ok
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Configuring an individual module

Double-click on a unit shown on the left-hand menu.
The configuration options for each unit will appear.
We recommend that you configure 1/0O mappings first,
and then other options.

Select “Mappings’ and the following screen appears.
There are three types of mappings:

= 1/O mappings which link inputs to outputs

= Poll mappings, which enables a module on start-up
to request set its outputs quickly

= Comms Fal mappings, which  maps
communication failure status to an output on the
local module.

E-Series Configuration Program

File  Lltilities

IJnit Options Help

E& Effluent Flant Systerm 3 .
El Initz

BB ¥ 105411
----- S Debounce

lpdateTimes
Quput Reset Times
----- T Pulsed Inputs

----- JH Pulzed Outputs
..... H M appings

o4 Senzitivities

1054810
105-484

\Comm Part 1 Selected |

M appingz Configuration

Unit Type: 105-4

/O Mapping To enter an I/0 mapping, select “New 1/O Mapping”.
Hi=] E3
[ Mew 10 Mapping E i
[y Mew Poll M apping ﬂ‘ D elet
elete
[ Mew Comms Fail Mapping

| tree | tnput | DestUnit | Output | S&F1 | seF2

| seFa | seFs [ sers |

DI 105-444  DOT2

= N
—
= ¥  DIN3 105-44.. DOT 105-4i4

M apping Configustion

From Input To Desiinaibion Al Ourput “i oK |
Digitad ket 3 105-481 0 Dighad Qutpat1 [
[ [ | X

F Irwe gl
Ongnsting 10 Dashnaton Lirst Drestirsstion B0 .
Y, Solar Yollage | F Ui Lirel 7] Cvigatiad Ot 1 = R LT
™y, Bty Voktage [7] 1085-4n2 7] Crigital Dutput 2 Forserds
J1 Dl It 1 |l| I0s-4H10 7] Chigatsl Duadpust 3
I Digital I 2 [s] "05-ata 1 Dvigital Dot 4 1 108244 =]
J'Ll:lmlr'ﬂul 3 [T Coagalal It it d 1
I Digital It & M Digital InputADutped 2 2 |r~nr\-e ﬂ
I Mans Fabae 1 Coigital InputADiutpot 3
I Esthey Lo 1 Ciagital Input Dt 4
1 Digitl Inpud Mtput 1 1, Dl InputADuipedt 5 3 |r.nm ﬂ
JT1 Digial Iegouad Mo put 2 T Dl InputADutped B
T Dkl Iepaat it 3 7 Coagital InpriADuipad 7 4 |Hore =]
T Digital gt Wtput 4 = 7 Drigital | st 8
I Digitsl Inpaat M put 5 ] Crigital InputADiuipt § 5 |'r-.a|'-= El
JT1 Digital It Dhsiput & 7] Crigital InputADuipeat 10
J1 Diigetad Imgusl T put 7 L Dol I gDl d 11
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1. The I/O mapping display will show al inputs at the selected module - both physical
inputs and internal inputs. Select the input to be mapped.

Every radio module (105U) should have at least one mapping configured. If no inputs
are being used at this module, map an unused input or an internal input (for example,
Low Volts). Map the input to an output which is not being used. If the destination
module is a 105U-2, then enter “2” in the “At Output” box - this will alow the only
output at the 105U—2 module to be used for something else.

2. If you wish to invert the mapping, select the “Invert Input” box. If you invert an input,
then the output will be the reverse of the input. Anaogue I/O can also be reversed -
OmA will be 24mA, 4mA will be 20mA etc. Do not invert pulseinputs.

3. Theinvert function is not available on 105-2 modules - only inverted digital inputs are
available (asinternal inputs on the input list).

4. To select the destination module, you can either select the module from the “Destination
Unit” list, or enter the unit address in the “To Destination” box. You can enter an
address that has not yet been allocated to another unit.

5. You can select the output by entering the output number (1 — 255) in the “output” box, or
select an output from the displayed list. There will only be a list of possible outputs
displayed if at step 2 you selected a desrtination unit that has already been configured in
the system.

The output numbering for each moduleis:

105-1 105-2 105-3 105-3 105-4 105-4
First addr Second addr | Eirst addr Second addr
(Even) (Odd) (Even) (Odd)
Output 1 DO1 DO1 D/PO1 AO1 D/PO1 DIOS
Output 2 DO 2 None D/PO2 AO?2 D/IPO2 DIO6
Output 3 DO3 None D/PO3 AO3 D/PO3 DIO7
Output 4 DO4 None D/PO4 AO4 D/IPO4 DIO 8
Output 5 AO1 None DO5 AO5 DIO1 DIO9
Output 6 AO2 None DO6 AOG6 DIO 2 DIO 10
Output 7 PO None DO7 AO7 DIO3 DIO 11
Output 8 None None DOS8 AOS8 DIO4 DIO 12

6. If you select a 105U-C as the destination module, you will be asked to select a I/O
Register as the destination “output”. Note that the grey-shaded 1/0 registers have aready
been all ocated.

7. Select any intermediate repeater units needed to reach the destination address (entered in
order of nearest to furthermost repeater). Y ou can either select from the list of configured
units or enter the unit address in the “Repeater” box. If no repeaters are required, do not
enter anything in the repeater boxes. If only one repeater address is required, enter the
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addressin box 1 and leave the other repeater boxes empty.

It is possible to configure multiple mappings for an input - each mapping will generate
separate transmissions. We recommend that you do not configure multiple mappings to the
same output as the output will have the value of the last message that it receives. Each output
should have only one mapped input.

It is possible to map a digital input to an analogue output - the output will be maximum
value when the input is on and minimum value when the input is off. It is also possible to
map a analogue input to an digital output - the output will be on when the input is equal or
greater than 12mA and off when the input is less than 12mA.

For more information on using 105S modules, refer to Section 4.3.5.

Edit existing mappings

To edit an existing
mapping, double-click on | 7K | =
the mapping line, or
select the mapping line On Startup Poll X corcel |
and click “Edit”. [ 1054810
To delete an existing ol Unit Via Store and
mapplng 1L|Erl15kr;?;;n Unit Forwards
To delete a mapping, [i] 105-4810 1 [ -
select the mapping and ] 105-484 2 [None |
click “delete” or
alternatively right-mouse 3 |None [
button click and select 4 [None | =
delete.

o 5 [Nore =
Configuring Start-Up
Polls hd|

When a unit is first turned on, its outputs will not be set until it receives update messages
from other units in the system. To ensure that outputs are set as soon as possible after start-up
the unit may be configured to “Poll” any other units with mappings to its outputs.

Select the remote unit to be polled from the unit list, or enter the unit address in the box. If
the remote unit communicates via repeaters, select the repeater units or enter the repeater
addresses.

Remember that if more than one remote unit is controlling the local outputs, then more than
one start-up poll should be configured.

Configuring Comms Fail Mappings

Each module has a“comms fail” status which may be mapped to alocal output. The comms
fail status is active (on) if the module is transmitting a message and does not receive an
acknowledgement after five tries. By setting the comms fail status to alocal output, you can
provide a communications alarm. The local output can be digital or analogue - if analogue,
the output will go to maximum value.
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AlthOUgh Communications Failure Mapping Configuration
communication =

; L | v |
failure will activate
the output, |105-4810 |Digital Dutput 3 X Cancel |
successful  comms Eaiod Lri Destination |0

~Failed Unit ~Destination

does not r the t Unknown Unit T Digital Dutput 1 A
output. You must 105442 M Digital Output 2 |
use the “Reset 1054410 [RECioital Output 3
outputs on comms 105-444 1 Digital Output 4
fail” Opti on (Refer 1 Digital [nput/Output 1
i U Onti I Digital [nput/Output 2
o user Lptions I Digital Irput/Dutput 3 -
%Ctlon). [ T TN PRANT . P SRR |

Each remote module has a separate comms fail status - you enter a separate comms fail
mapping for different remote addresses. Y ou can configure several comms fail mappings to
the same output - the output will be active if there is comms fail to any of the remote
addresses. You can also map a configure an output to activate upon any comms fail.
Configuring a “Comms Fail Address’ of zero causes communication fallure to any
destination module to be indicated on the selected output.

For example, if “Commsfail to unit 12" is configured to DO1, then the 105 module will set
(or activate) DO1 each time communications to unit 12 is not successful. If DO1 has a
“Reset output” time of 10 minutes configured for DO1, then DOL will reset (de-activate) 10
minutes after the last comms fail to unit 12.

Debounce Configuration

Debounce IS the tlme F -Sminz Dosliguealiien Pisgian
which aninput must stay "5 ke Lk Dptore. Hep

stable before the 105 [ Efhuen Paifpsend o] Dabounce Information

module decides that a | “Eiue

change of state has P Debource

occurred.  If a digital gﬂm:{;'?ﬂl B

input changes (say 0 - 5 Eanstedina DighdDebounce 7 B

1) and changes again (1 E P! s - : Sk
~ 0) in less than the Hki:n::”"_ Ao Debounce  [[2 < ]
debounce time, then the - i -

105 module will ignore [«l LIJ

both changes. Debounce o Fust 1 Selscies

may be configured for

digital inputs on the 105-1, 105-2 and 105-4 modules and the analogue inputs on the 105-2
module. The default value of 0.5 seconds is suitable for most applications. In applications
where a digital input may turn on and off several times slowly (for example, security
switches or float switches) a debounce time of up to 8 seconds may be configured. The
configured debounce time has no affect on pulse inputs.

Note that the analogue debounce is not configurable for the 105-1, but is configurable in the
105-2.
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Update Time Configuration

Update MESSAgEs are sent if a E-5ernies Configuration Program [_ (O] x|

change message has not B M S a s el

occurred within  the update E%Effluent Plant Syztem 3 —Update Times

time period. The update time =-{i]) Urits

may be set for each input - [ 105482 Unit Type: 105-1

both physica and internal T

inputs. Sl 105187 Input Update Times |

The default period is 10 B

minutes for dl Inputs, except g; DUDL‘.t.H?SEtT N\ &nalogue Input 1 00:00:10:00

for pU|Se InpUtS (1 mi nUte)- ’é genslt!wtles ’\,.ﬂ.naloguelnpuﬁ 00:00:10:00

Short update times should J-;r F'Eltseucliritrfputs = B attery Yoaltage 00:00:1 000

only be used in specia B Pulsed Outputs T Digital Input 1 00:00:10:00

circumstances. It is important - Mappings In D?g?tal Imput 2 00:00:10:00
.. T'L Diaital lrput 2 00:00:10:00

to remember the principle - I Digital Input 4 00:00:10:00

“Less radio traffic means % Mains Faitre 00: 001 0:00

better communications’. i Battery Low 00:00:10:00

Frequent updates from 'G.I Setpoint 1 00:00:10:00

mutiple  units  causes B —

congestion of the radio |4 | B

channel, which results in  |Comm Part1 Selected | 4

increased communication

failures and poorer performance of the system. To change an update time, select “Update
Times’ on the left-hand menu and double-click the selected input. The update time will be
shown in days:hours:minutes:seconds. Change the values in each field. The display aso
shows the maximum and minimum values.

For the 105-1, -2 and -3 modules, the maximum update time is 16 minutes, however the
update time for 105-4 inputs can be up to 5 days.

If azero valueis entered as an update time, then the input will not update at all.
Changing Multiple Settings

You can change the Update Times of several inputs simultaneously by using the <Shift>
Select feature. For example, if you want to change all digital inputs to 1 minute update, you
could change each individually, or you could “block” the four digital inputs using the “ Shift”
Select feature and select “Edit”. You only need to enter the change once to change al of the
inputs selected. Thisfeature is also available with the other configurable parameters.

Output Reset Time Configuration

This allowsthe Comms Fail Timeto be selected - thisisthetime for an output to reset if it
has not received an update or change message.

Each output on the unit, either analogue or digital, may be configured to reset (off or OmA)
when no update transmission has been received for a certain time. This option can be used to
ensure that communications failure will not result in loss of control. For example, outputs
connected to pumps should be configured to reset on communications failure so that the
pump will turn off. The default condition is zero (no reset).
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If the reset time is less E-Series Configuration Program M=l E3

than the update time, File Utilities  Unit Options  Help

then the output will reset  [=- 5 Effuert Plant System 3 ~Output Reset Times

p :
when the reset time E‘" E?t:na s
: i Unit Type:  105-1

expires, and then set - [i] 1054410 nit Type

again when the update - [i] 105-444

message is received. We =-[1] 105147 ~Dutput Resst Time

recommend that the reset :'fgé B;’;Zt‘;ﬁfﬂes Tupe [ Reset Time

time be a little more than 3 Ouput Reset Times gt alogue Output 1 00:00:00:00

twicethe update tme. | . % Sensitivities n.ﬁ.hélugue Output & 00:00:00:00
_____ € SetFoints I\ Digital Qutput 1 00:00: 20:00

To set an output reset | .. T Pulsed Inputs nD?g?taIDutputE 00000000

time, sdect “Output | - Rl Pulsed Outputs angftaluutpum 00:00: 00: 00

R Times ontheleft- | = B Mappings T Digital Dutput 4 00:00:12:00

hand menu and double- |D:umm Paort 1 Selected | o

click the selected input.
The update time will be shown in days:hours:minutes.seconds. Change the values in each
field. The display also shows the maximum and minimum values.

Analogue Sensitivity Configuration
The analogue sensitivity is the

F-Sanins I-:Elliil_]uru'ﬂil'lrl F'r|H_1|.'|rr|

'chantgebrsfquired irlgr;]analogg? Fia Uidliss Lind Opfions Helg
mpt DSTOre @ - Lange = B fuet Pt Sen S a]) Sansitivities Configuration
State” is detected, and the new [ s 9
analogue value is transmitted. : EI i Unit Type: 1051
For input signals Which vary : FI 105-4114 Sertredies
vyldely over a short period of ] .']'-.h |:m~tr._¢ = 0 Tre [Somba
time or have a norma e T ———
oscillation, the  anaogue % Olupat Resed Tinw "\ hnalogue Input 2 Fma
sengitivity should be set to an > Em:ihm Ml Pulsed Irput 1 Aste 3%

: . b & oiPeice
appropriately large value. This E "r’:l:;;h;_”
ensures that many change M Pubosd Outpd: &
messages are not transmitted in - 141 |
too short a time. This will  Semm Pl | Seeciad

result in channel congestion, as
described in the preceding section.

To change an analogue sensitivity, select “Sensitivities” on the left-hand menu and double-
click the selected input. The sensitivity for physical inputsis shown in mA and internal input
is shown as %.

SetPoint Configuration

Setpoints allow a remote digital output to be turned on and off depending on the value of an
analogue input. The “set-point status’ internal input must be mapped to an output for this
option to have effect. When the Al is less than the Low Set-point (LSP), the set-point status
will be active (on, “1”) - when the Al is more than the High Set Point (HSP), the set-point
status will be reset (off, “0”). Note that the High Set Point (HSP) must always be higher than
the Low Set Point (LSP). For the 105-1 module, only All has set-point values. For 105-2
modules, all six analogue inputs have set-points.
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Debounce time operates on
the set-point status in the
same way as digital inputs.

To change a setpoint
values, sdect “SetPoints’
on the left-hand menu and
double-click the selected
Setpoint Status.

Pulse  Input Count
Configuration
Pl1 of the 105-2 and 105-4

modules normally count up

to 100Hz (as for the
other PI's), however
can be configured to
count up to 1000Hz.
This configuration
actually divides the
input count by 10 -
each count in the PI1

register is then
equivalent to 10 input
pul ses. If PI1 is

mapped to a PO, then
the maximum output
pulse rate is 100Hz,
however each output

E-Seres Conliguration Progiam

Fis Uliites Unid DpSons  Help

Th EMlesid Flar Syslam
=i} Uriks
" .

+ 105-4010

£ (8] 106404

= [W] 108147

= Dhabouncs

UpsdsieTimes
Dupaat Aeset Times

o4 Senslrabies

* Selforiz

B Fubied gz

M Pulsed Dutputs

B4 M=pping:

Comm Port 1 Selecied

Selpoinis Configuration

Urit Typee 1051

Sl ponits

Setpoint Hum__| High Setpoint | Low Setpoint |

=8 & etpoint 1

152 md

B8 m

E-5eries Configuration Program

File Utlitiez Uit Options  Help

m Effluent Plant System 3

El I hitg
=-[i] 105-482
7-[§] 105-4#10

8] 105-444

----- S~ Debounce

% pdateTimes

Ouput Reset Tir

—Pulzed Inputzs Count

Uit Tppe: 105-4

~Pulsed Inputs Configuration

=] E3

_____ % Sensiiviies Pulsed Input | Sensitivity | Div10 | F
}. Pulzed Inputs TN Pulsed Input 1 Court— rfa r#a M
----- B Pulzed Outputs I Pulzed Input 2 Count n'a n'a r
----- Fq Mappings I Pulzed Input 3 Count nia nia r
[+ (5] 105147 I Pulsed Input 4 Court— rnfa néa r
1] | ]
Cornm Port 1 Selected | A

pulse is equivaent to
10 input pulses.

To configure the “divide by 10" feature, select “Pulse Inputs’ on the left-hand menu and
select the “Count” page - double-click “Pulse Input 1 Count” and enable “divide by 10”

counting.

Pulse Input Rate Scale
Configuration

E-5enes Configuration Program

File Utilities  Unit Optionz  Help

E?-ﬂ E ffluent Plant Spstern 3

~Pulsed Inputs Configuration

IS [=] E3

When a pulse rate is =[]l Urits
- [§] 105442 . _
mapped to an anaogue a- 1] 1054410 Urit Type: 105-4
output, the rate must be S 105
= [8] 105-4#4 5
scaled to the 4-20mA | = . f~ Debounce €S ||:':'Lmt I
output. The pulse rate % gpdaﬂimeﬁ_ ~Pulsedinputs Fate
H H Liput qesel 1ir
scale is th'e rate (m HZ) _____ % Serl?sitivities Pulzedlinput | Rate Scale |
corresponding  to  the 3> Pulsed Inputs M Pulsed Input 1 Rate 3.03
maximum value (20 mA | @ . Rl Pulsed Outputs N Pulsed Input 2 Rate
|f mapped to an anal Ogue ..... H b appings ﬂ_ﬂ_ Pulzed Input 3 FRate
output). [+ K] 105187 T Pulzed Input 4 Rate 10
| |
\Comm Port 1 Selected | i
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To configure the pulse rate scale, select “Pulse Inputs’ on the left-hand menu and select the
“Rate” page - double-click the pulse input rate and enter the scale value.

Pulse Output Update Time Configuration

The pulse output
update time is the time _
peiod over which ®

pulses are output after
a Pl update is received.
It should be configured
to correspond to the
pulse input update time
for the corresponding
pulse input. This
ensures that the pulse
output rate matches as
closely as possible the

pulse input rate which |4

E& Effluent Plant Systern 3

E-5enes Configuration Program

Itilitiez  Unit Options  Help

EI N
- (1] 105-442
7-[§] 105-4810

~Pulsed Outputs Configuration;

it Type:

IS[=] B3

105-4

-(E] 105-444 .
U...ﬁ.— Dehounce Enable/Disable Pulsed Dutput Time |

% UpdateTimes Pulzed Output Time
? gupl_,!:.ﬁtn.aset Tir Type I IpHaE e I
_____ e F'EIZ:::IIVIIr:EZts M Pulsed Output 1 00:00:01:00
} Pulsed Dutputs NN Pulzed Output 2 00:00:01:00
_____ H Mappings NI Pulzed Output 3 00:00:01:00

=-[d] 105187 I Pulsed Output 4 00:00:01:00

| B

it isreflecting.

\Comm Paort 1 Selected |

i

For example, if the PI

update time is 1 minute, then the PO update time should aso be 1 minute. If the Pl update
timeis changed, then the PO update time at the remote module should be also changed. The
PO will still operate if the time is not changed, however pulses may be output faster or

slower than the input pul ses.

To configure the pulse output time, select “Pulse Outputs’ on the left-hand menu and select

the “Pulsed Output Time’
page - double-click the pulse
output and enter the new
time.

Pulse Output Enable

The PO’s for the 105-2 and
105-4 modules are also DO1-
4. To use as pulse outputs,
you need to enable them as
pulse outputs.

To enable pulse outputs,
select “Pulse Outputs’ on the
left-hand menu and select the
“Enable/Disable” page -

E-5enes Configuration Program
File  Utlitez Unit Options  Help

EE{ Effluent Plant System 3
El Units

- [§] 105-442
o [i] 105-4410
-[i] 105444
----- = Debounce
UpdateTimes
Ouput Reset Tir
----- %4 Senzitivities
----- Y Pulzed Inputs
} Pulsed Outputs
..... E b appings

- [i] 105187

1] |

~Pulsed Outputs Configuration

Enable/Dizable | Pulsed Output Time |

S [=] E3

Unit Tope:  105-4

—Pulzed Output
Pulsed Output | Enabled/Dis... |
1P Llzed Output 1 L
TN Pulzed Output 2 kY
NN Pulzed Output 3 kY
TN Pulzed Output 4 M

|Camm Part 1 Selected |

double-click the pulse output to enable.
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Compiling a System
COMPILED

When you have finished Comping Ukt 105412 =1

configuring the modules, you E;:E:;g Ty

should compile the system. The Caming Ure: 105147

compile function scans the Enots = [

configuration and reports any a0

detected errors. To compile the

System, select  “Compile

System” from the “Utilities’ =

menu. Select the “Compile”
button. The system will
compile - thedisplay will show
if there are any compile errors or

& Compie |

X Cocet |

Moo= |

warnings.

Programming Configurationsto Modules

To programme amodule :

* Connect the cable from the PC’s seria port to the 105 serial port (see 2.4.10 for cable

connections)

* From the Utilities menu, select “ Serial Port Setup”

» Select the appropriate serial port (COM1 - COM4)

» Select the unit to be configured from the left-hand menu

» Click on the “Program Unit” button.

B [-Sevies Configuration Litdity

Fie ‘Wiew Llibties Urid Qpdions  Help
BT -
= Ji]§ Urds i - .
_!" Unit Name: 105-1&1 i Dedeie i |
- % 105302
Lt Dt Comiaric i
UniMane  [i0sm A Erpenid
Urd Tyga 1051 § bodunt
Urd ks g
Uit dddress 1 [ Dhangs Address g
Summay Opbony
(5] Link Summary |
5] Mapping Sunmar u
=
e Werrior: 102 Buld 13
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* You will be asked to confirm if the module already has a different system or unit address.

Each module will need to be programmed individually.

4.3.3 Loading Configuration from a Module

Care should be taken when loading a configuration from a module. It is easy to lose the
system address and unit address. We suggest that you first view the system address and unit
address - you can do this viathe “Unit Options” menu. Note these addresses before loading
the configuration.

When you upload the configuration, the program will check if you want to load the addresses
from the module. If you do not, then the system address and unit address will change.

4.3.4 Print Options

You can obtain a print-out of each module configuration. On each unit display, there are
“Unit Summary” and “Mapping Summary” windows. Each of these will display a printable
information page about that module. The Unit Summary page will display the user options
configured, and the Mapping Summary will display the mappings entered for that unit.

The printer may be selected from the Printer Setup option in the File menu.

4.35 Using 105S Modules

105S modules can be used by themselves, as“line telemetry” or “wired 1/O”, or they can be
used as /0 expansion for 105U modules. Asthe 105S modules are connected by R$485, the
105S modules can be separated from the 105U modules by some distance. There can be up to
32 addresses on the one RS485 multi-drop link. Note that each —3 and -4 module takes up 2
addresses. For example, you could have up to 32 modules sharing a multi-drop link if they
areal —1 or -2 modules - if they are all =3 or -4, then you could only have 16 modules on
thelink.

105S modules are configured with unit addresses in the range 96 — 127.

man_105 2.5.doc Page 47



105 Radio/Serial Telemetry Module User Manual

Example 1l - Mappingto another 105S module on the samelink.

The 1/0O mapping is done in the same way as for 105U modules.

ﬂ E-5eries Configuration Utility
File “iew Utlitez Unit Optionz Help

=5 evample Unit Type: 105-2 2
= .]] Uriits SR

=- |:| 105-2437 [® Mew |0 Mapping
} b appings
pdateTimes % Mew Fall M apping
: Output Reset
8 Senzitivities (% Mew Comms Fail Mapping —
I_Ed E;Itspeul:llr:tr;puts | [ e | | Fiput | Drest Unit | Output | Rep'ter 1 | Rep'ter 2
o f= Debounce - N CIM1 108-3#102 DOT3

2 l 105-34102

Jl | &« | >

|E|:|mm Port 1 Selected |

A |

Example 2 - Mapping to aremote 105U.

In this example, a 105S-2 is connected to 105U-1#8. DI1 is mapped to a remote 105U-C
module. The 105U that is connected to the 105S module acts as arepeater - a serial-to-radio

repeater.

ﬂ E-5Seriez Configuration Utility
File  “iew Utilitiez  Urit Dptione  Help

E& example | [ | |npLit | Dezt Unit | Cutput | Hep'ter 1 | Rep'ter 2 | Hep':l
= [E Units = N DINT 105-CH1 I/0Reg30 105148
w-[] 105148
= [§] 108-2457
}' b appings

JpdateTimes
Output Reset
----- L Sensitivities
----- W Pulzed Inputs
----- -€ SetPaoint:

----- - Debounce
= [§] 105-Ci

Jdl | Hjn | _*ILI

[ersion: 2

\Comm Port 1 Selected |

When DI1 changes, the 105S will send a message via the serial link to 105U-1#8, and this
105U module will repeat the message by radio to the 105U-C module.
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Example 3 - Mappingto another 105S which is connected to a different 105U

In this example, both 105U

-_— Z
l

modules act as repeaters.

The first is a “serid-to- 105U-1 105U-1
radio” _repeater_ and _the 48 49
second is a “radio-to-serial”
repeater.
B 105S-3
All —P 1055-2 —» AO1
#97 #102

ﬂ E-Senesz Configuration Uhlity

File  Miew Ubltes  Unit Optionz Help

Eﬁ exanmple
E| IInitz

G- (8] 105148
o-[§] 1051439
8] 1052497
} Mappings

LInit Type: 105-2

-

[% Mew 10 Mapping | ﬂ Delete

[ Mew Poll Mapping |

Edit

[% Mew Commsz Fail Mapping |

% UpdateTimes

Output Reset I e I gt

| Dezt nit

| Cutput | Fep'ter 1 | Rep'ter 2 | Fep'ter 3 |

----- 4 Sensitivities
..... T FPulzed Inputs
SetPoints

..... f= Debounce
E|'" 10538102

= N AN

<] | H

105-38#102

A0T1 105148 105-14#3

ol

|D:umm Paort 1 Selected |

|Versiu:un: 1.20 Buile 2
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General
EMC approva

Radio standards
105U only

Housing

Terminal blocks
LED indication

Operating Temperature
Power Supply

Battery supply

AC supply

DC supply

Mains supply
Battery Charging circuit

Solar regulator

Current Drain

Radio transmitter inrush

Analogue loop supply
Mains fail status

Battery voltage

SPECIFICATIONS

EN55022 (CISPR 22)
-CLASSB

EN 50082-1

ETS 300 683

AS 3548

MPT 1329 UK
EN-300-220

AS 4268.2 AUST
RFS29 Nz

130 x 185 x 60mm
DIN rail mount
Removable

Power supply,

OK operation, digital 1/O,

RX and TX
-20 to 60 degrees C

11.3-15.0VvDC
12 - 24 VAC, 50/60 Hz
15-30VDC

110-250 VAC
Included

Included

70 mA quiescent for ‘U’
45 mA quiescent for ‘S

400mA @ 13.8VDC
250mA @ 24vDC
Included, except 105-4
Monitored

Monitored

89/336/EEC

458 MHz, 500 mW EIRP

430 - 450 MHz, 10 - 500 mwW

869 MHz, 500mwW

472 MHz, 100 mW EIRP

458 MHz, 500 mW EIRP
Powder-coated, extruded aluminium

Suitable for 2.5 mm? conductors

Overvoltage protected

Overvoltage and reverse voltage
protected

via plug-pack transformer

for 1.2-12 ahr sedled lead acid
battery

Direct connection of solar panel (up
to 30W) and solar battery (100 Ahr)

+ 10 mA/active digital input
+ 25 mA/active digital output
+ 2 x analogue /O loop (MmA)
500mW RF power

24V DC 150 mA

Can be transmitted to remote
modules

As above
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Radio Transceiver (105U)
Single channel
Frequency

Spurious emissions

Freguency Stability
Receiver Sensitivity

Signal detect / RSSI
Expected line-of-sight range
400 — 500MHz

Expected line-of-sight range
220 MHz

Expected line-of-sight range
869 MHz

Antenna Connector

Serial Ports
RS232 Port

R$485 Port

Data transmission

Protocol - serid

-radio
Communicationsfail status

synthesised

405 - 490 Mhz

220 —235MHz

869.4 — 869.65 MHz
RX - <-57.dBm

TX -<-37dBm

+/- 1.0 kHz

0.4uV at 12dB SINAD
-120t0 -80 dBm

2km @ 10mW EIRP
5km @ 100mW EIRP
10 km @ 500 mw EIRP
25 km @ 4W EIRP
40 km @ 10W EIRP
5 km @ 500mW EIRP

Female coaxial

DB9 femae DCE

2 pinterminal block

On change-of-state

+ integrity update
asynchronous ARQ, with
16 bit CRC

synchronous ARQ

May be mapped to local or
remote output

Direct frequency modulation
12.5 kHz, 10 - 500 mwW

25 kHz, 4W

250K Hz, 500mwW

Range may be extended by up to 5
intermediate modul es as repeaters

Protected by gas discharge surge
arrester (but not the 869MHz
model).

9600 baud, no parity, 8 data hits, 1
stop bit

9600 baud, no parity, 8 data hits, 1
stop hit,

Typical distance 1km
Update time configurable

Automatic acknowledgements with
up to 4 retries

Resetting of outputs on comms fall
configurable
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Inputs and Outputs

Digital Inputs 105-1 Four Opto-isolated (5000V)inputs,
suitable for voltage free contacts or
NPN transistor, contact wetting

105-2 Four current 5mA, input debounce 0.5
second
105-3 None
105-4 Four plus 12 As above, but with 3000V surge
selectable 1/0 protection instead of opto-isolation

Digital Outputs 105-1 Four Relay output contacts, normally
open, AC1 5A 250V
AC3 2A 250V, 5A 120V
DC1 5A 30V, 5A 20V
DC3 2A 30V, 5A 20V

Digital Outputs 105-2 One FET output, 30 VDC 500mA max.

105-3 Eight
105-4 Four plus 12
selectable 1/0

Pulse Inputs 105-1 One Uses DI1. Max rate 100Hz, min.

of f-time 5Smsec.
105-2 Four Uses DI1-4. Max rate of DI1 is
1000Hz, min. off-time 0.5msec
105-3 None ) ]
Max rate of DI2-4 is 100Hz, min.
105-4 Four off-time 5msec.

Pulse Output 105-1 One FET output, 30 VDC 500mA max
Max rate for 105-1 is100 Hz. Max
rate for 105-3 is 1000 Hz. Pulse

105-2 None signal recreated, pulse rate avail. on
analogue output, (scaling

105-3 Four configurable).

105-4 Four Divide-by-10 available for 1000Hz
inputs.

Analogue Inputs “floating” differential | 24 VDC for powering external loops

Analogue Input Setpoints

input, common
voltage -0.5V to 27V

105-1 Two 4-20 mA
105-2 Six 0-20mA
105-3, -4 None
105-1 Al 1only
105-2 Al 1-6

mode

provided, 150 mA max, Digita
filter time constant 1 second.

Resolution 15 bit, Accuracy 0.1%
Resolution 12 bit, Accuracy 0.1%

Configurable high & low set-points,
allowing set/reset of remote digital
outputs
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Analogue Outputs

System Parameters

Network Configurations

Mapping

User Configuration
Diagnostics

On board diagnostics

current sink to common
105-1 Two 4-20mA
105-2, -4 None

105-3 Eight 0-20mA

Communications via radio
or RS485 or network of
both

Any input to any output in
system

Automatic check on start-
up

Via RS232 termina or
laptop

max |oop voltage 27V,
Resolution 15 bit, Accuracy 0.1%

Resolution 15 bit, Accuracy 0.1%

Up to 95 radio units with up to 32
serial units off each radio unit

RS232, PC or |aptop

Input status
Output test
Incoming radio signal level

Simple radio path testing
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TROUBLESHOOTING

6.1 Diagnostics Chart
INDICATOR CONDITION MEANING
OK LED OFF Continuously » Battery Voltage low
* CPU failure
» +24V supply failure/overload
OK LED ON Continuously * Normal Operation
PWR LED ON Continuously » Supply available from SUP1/SUP2
» Supply available from solar panel
TX LED ON Flashes briefly » Radio transmitting
RX LED ON Flashes briefly » Radio Recelving
» Seria port communicating
RX LED ON Flashes * Modulein Configuration Mode
continuously
RX LED ON Continuously » Test Button press in Configuration
Mode
No transmission on change of e Unit not configured correctly - re-
state configure and check operation

The green OK LED on the front panel indicates correct operation of the unit. This LED
extinguishes on failure as described above. When the OK LED extinguishes shutdown state is
indicated. In this state, all digital outputs turn OFF and the +24V supply turns off.

On processor failure, or on failure during start-up diagnostics, the unit shuts down, and remains
in shutdown until the fault is rectified. The unit aso shuts down if the battery voltage falls
below 10.8 volts. Thisisa protection feature designed to protect the battery from deep discharge
in case of extended period without supply voltage.

6.2 Saf Test Functions

6.2.1 Input to Output Reflection (105-1 only)

The unit will require re-configuration after SELF TEST. Ensure you know the
required operational configuration including system and unit addresses so that the
network can berestored after testing.

Remove the cover in the front panel, and set the DIP switches as shown below. Hold down the
red button for five seconds, or until the Rx LED glows yellow, release the Red button (the Rx
LED now flashes), then press and release the Red button (the flashing Rx LED extinguishes).
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OOOOOOOOQ

10 000 O0OO

Input signals may now be connected to the input terminals of the module. If the module is
operating correctly, then the input signals will be reflected to the corresponding output on the
same module. For example, if DI 1 is connected to common - i.e. the first digital input is
turned "ON" - then DO 1 will activate, if the module is functional. Similarly, if a 12mA
signal is connected to Al 2, then a 12mA signa should be able to be measured from AO 2, if
the module is functioning correctly.

If a module does not pass its self test function, then it should be returned to an authorised
service agent for attention

6.2.2 Radio Testing using Tone Reversals

This function allows the unit to be configured to continuously transmit a sequence of alternate
zeros and ones on the radio. This function provides the facility to check VSWR of antennas
during installation, as well as checking the fade margin of the path between two units (see
below - received signal strength indication).

The tone reversals function is initiated by setting all of the DIL switches to ON, and holding
down the red button for approximately 5 seconds( until the RX LED lights continuously). On
releasing the button, the RX LED will flash continuously, and the TX LED will light,
indicating that the radio transmitter is on.

Tofinish thetest, push the red button again or re-power the module.

6.2.3 Diagnostics menu

To aid in the checking and set-up of the 105 unit, a user friendly menu provides access to
diagnostic functions in the 105. Use of the diagnostics menu does not affect module
configuration. To access these diagnostics, a terminal must be connected to the serial port on
the unit. The terminal may be a standalone terminal, or a personal computer running terminal
emulation software such as Hyperterminal, which is supplied as part of MS Windows 95,
98, 2000, ME and NT (normally accessible through the Accessories / Communications
menus).

Start Hypertermina (Hypertrm.exe) and set up a “new connection” (call it “105U") - under
the “Connect Using” prompt, select “Direct to COM1” or “Direct to COM2" depending on
which COM port you will be using on the PC, then select the following Port Settings - 9600
baud, 8 data bits, no parity, 1 stop bit, no flow control. Save this connection for future use -
this means that you won'’t have to set up the connection parameters for future uses.

Connect the module (ensure the RS485 port is disconnected first) to the PC using the same
serial cable used for configuration. The diagnostics menu is accessed by setting all switches
to ‘0", and holding down the red button for approximately 5 seconds, until the RX LED lights
continuously. One of the following menus will be displayed on the terminal :
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105V1.0 1052 V1.0 1053 V1.0 1054 V1.0

a) Ins a) Digital Ins E)) Ins a) D Ins
Tones b) A Ins
b Tones b Anaog Ins

) ) J C) Comms 0) Tones
c) Comms c) Tones d) DO1 d) Comms
d) DO1 d) Comms e DO2 e DO1
§  DO2 § DOl 2) 382 f)  DO2

. DO3
)  DO3 f)  Switch 9)

) ) wite h  DO5 h  DO4
h  AOl > Jk) 38; ) DIO2
) AO2 | ) o Kk  DIO3
_ . ) )  DIO4
i) Switch m) AO2 m) DIO5
K Signd N ACS n  DIOB
> 0) Ag“ 0  DIO7

p; 202 p)  DIO8

g o g  DIO9

o8 r) DIO10

9 . 9  DIoOL
t) Switch

. t) DIO12

W Sgnd W  Signa

>

Choose an item from the menu by entering the letter before that item. For example, to select
the "Comms" function from the 105-2 Menu, enter :- d

Inputs

This option provides a dynamic display of the status of all of the inputs in the 105, both
internal and external.

105-1 Modules
1234MLS PCNT All Al2 PRATE VBATT
0101001 OOF6 C000 4000 8000 9C00

The first 7 values (1234MLS) each represent a single digital input. A ‘1’ indicates that that
input is ON, and a ‘0’ indicates that the corresponding input is OFF. "1234" represents the
four physical digital inputs, DI1 to DI4. "M" isthe mains fail status (‘1 for mainsfail, ‘0" for
mains OK). "L" is the battery low volts status (‘1" for low volts ‘0’ for OK). "S" is the set-
point status.

P CNT, All, Al2, P RATE, and VBATT each represent 16 bit values, displayed as four
hexadecimal digits.

P CNT isthe current value of the pulsed input counter. This value should increment each time
‘DI 1’ turns from OFF to ON. P RATE displays the current pulse rate at DI1. This value is
scaled according to the MAXRATE vaue configured (O Hertz is displayed as 4000, and the
maximum rate is displayed as C000).
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All and Al2 represent the value for the two analogue inputs. Full scale input (20 mA) is
displayed as C000, 4mA is displayed as 4000, and Oma is displayed as 2000. Analogue
inputs are filtered digitally with a time constant of 1 second, so a sudden change in the
analogue input current will result in a slower change in displayed analogue value, finaly

settling at the new value.

A guide to trandlate the displayed value to the analogue input current is provided below.

Add together the figures corresponding to each digit in each position to
determine the current (mA)
e.g. displayed value 3456 = 2.000+0.500+0.039+0.003
= 2.542mA
Digit | Leftmost position | Next position | Next position | Rightmost
position
0 0.000 0.000 0.000
1 - 0.125 0.008 0.000
2 0.000 0.250 0.016 0.001
3 2.000 0.375 0.023 0.001
4 4.000 0.500 0.031 0.002
5 6.000 0.625 0.039 0.002
6 8.000 0.750 0.047 0.003
7 10.000 0.875 0.055 0.003
8 12.000 1.000 0.063 0.004
9 14.000 1.125 0.070 0.004
A 16.000 1.250 0.078 0.005
B 18.000 1.375 0.086 0.005
[ 20 1.500 0.094 0.006
D 22 1.625 0.102 0.006
E - 1.750 0.109 0.007
F 1.875 0.117 0.007

VBATT isthe current internally derived battery voltage. 4000 corresponds to 8 Volts, CO00
represents 16 volts. A quicker method is use the calculation :

Battery voltage (volts) = %21 + 6, where | is the mA vaue determined from the above table
using VBATT. For example, avalueof VBATT of AOOO gives an | value of 16mA from the
abovetable. The battery voltage corresponding to thisis 14V (or %2 x 16 + 6).

105-2 Modules
Digital Inputs
DIN  SETPNT PULSED
1234M SL 123456 PIN1 PIN2 PIN3 PIN4
0000100111111 0000 0000 0000 0000
Analogue I nputs
VBAT PR1 PR2 PR3 PR4 All Al2 Al3
8138 4000 4000 4000 4000

Al4

Al5
OD3A 0CD2 0CCr7 0CC7 0CD4 occCv

Al6
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105-3 Modules
ML VBAT VSLR

00 9FA2 0000

105-4 M odules
Digital Inputs

DIN DIO PULSED
1234 123456789ABC MLS PIN1 PIN2 PIN3 PIN4
1001 010101010001 101 0001 0001 0001 0001

Analogue I nputs
VBAT PR1 PR2 PR3 PR4

8DBE 0000 0000 0000 0000

Tones

This provides the same function as described above in 6.2.2. Tone Reversals. This function
may be used to check VSWR of antennas, and may be used in conjunction with the Signal
option (described below) to check the path between two 105 units.

Comms

This function allows monitoring of al messages transmitted and received over the radio.
Transmitted messages are displayed starting in the leftmost column of the display. Received
messages are displayed indented by one space. Received messages which have been corrupted
are displayed with a™" in the first column of the display. The first four hexadecimal digits are
the system address attached to the message, and must match for units to communicate

successfully.

Example (105-1):

>C

Conms
01FA8106008005C6727D44
*01FA8186C6EOE3
01FA8106008005C6727D44
01FA818600E0E3
*(01FB860100800100009286
01FA860100800100009286
01FA868100FCE4

Command message transmitted by this unit.
Corrupt Acknowledge received from remote.
Message re-transmitted by this unit. (no Ack)
Valid Acknowledge received from remote.
Corrupt message received from remote unit.
Re-sent message received from remote unit.

Acknowledge message from this unit to remote.
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DO1toDOS§, DIO1toDIO12

These options allow the user to set and clear digital outputs. To set an output, select the
corresponding menu item, at the prompt, type the value FFFF to turn the output ON, or 0000
to turn the output OFF. For example, to set DO1 ON,

>e

DO1

>FFFF
AOl1toAO8

These options allow the user to set analogue outputs to any value. To set the output, select the
corresponding menu item. At the prompt type the value required for the analogue output as a
four digit hexadecimal value. Refer to the table above for analogue current/expected value
relationship. To set AO2 on 105-3t0 19 mA :

>m
AQO2
>B800
Switch

This option allows testing of the DIL (Dual In Line) switches. The diagram below indicates
the layout of the switches of which there are two sets of eight, with an “Enter” button located
to the right of the pair. the display indicates the current switch settings with the digit ‘1’
corresponding to ‘On’ and the digit ‘O’ corresponding to ‘ Off’. Changing the switch settings
in this mode will change the display. Test each switch and check to ensure the display
changes accordingly.

Switches Displayed

1110 0010

1110001001010101

01 010101

Signal

This option provides for testing the radio path between two 105-U units for a suitable fade
margin. Although a pair of units may communicate successfully, radio communication may
be affected by a range of influences, including atmospheric conditions, changing landscape,

degradation of antennas or co-axial cable, low battery voltage etc. Fade margin is an
indication of how far aradio path can deteriorate before communication becomes unreliable.

When using the Signal feature, a meter is displayed with a mark indicating the current
received radio signal level. To check the radio path between two units, select the signal option
at the local unit. The remote unit may then be set up for tone reversals (refer 1 above) and the
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signal level read from the meter.

A simpler method when remote units are not easily accessible is to cause a transmission from
the local unit to the remote unit (by setting a digital input which maps to the remote unit, for
example). The meter will latch the received signal from the remote unit for half a second,
allowing the received level to be read.

Under normal radio conditions, a reading of O indicates a very marginal communication path.
For reliable communications, the signal reading should be 3 or above.

>k Minimum signal level for reliable comms
Signal
0123456789----

#

In areas experiencing radio interference or high background noise, reliable communications
may not be achievable even with this signal level. To determine if interference is occurring
the signal option may be selected without any other 105 units active. In a normal radio
environment, no reading should be displayed. If a reading is displayed, then the received
signal strength from the remote should be at least three counts higher than the
background noise for reliable communication.

>k Displayed signal level of
Signal background noise/interference

0123456789----
#

>k Minimum signal level for reliable comms
Signal
0123456789----

#

When using directional antennas (i.e. YAGI antennas) this feature may be used to peak the
received signal level. Set-up the remote unit to transmit tone reversals as described above,
and observe the signal indication while adjusting the orientation of the antenna. A peak in
signal level indicates optimum orientation of the antenna.
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Chapter Seven WARRANTY & SERVICE

We are pleased that you have purchased this product. Your purchase is guaranteed against
defects for a 365 day warranty period, commencing from the date of purchase.

This warranty does not extend to:

- Failures caused by the operation of the equipment outside the particular product's
specification.

- use of the 105 module not in accordance with this User Manual, or

- abuse, misuse, neglect or damage by external causes, or

- repairs, aterations, or modifications undertaken other than by an authorised Service
Agent.

Full product specifications and maintenance instructions are available from your Service
Agent, your source of purchase, or from the master distributor in your country upon request
and should be noted if you are in any doubt about the operating environment for your
eguipment purchase

In the unlikely event of your purchase being faulty, your warranty extends to free repair or
replacement of the faulty unit, after its receipt at the master distributor in your country. Our
warranty does not include transport or insurance charges relating to a warranty claim.

This warranty does not indemnify the purchaser of products for any consequential claim for
damages or loss of operations or profits.

Should you wish to make a warranty claim, or obtain service, please forward the module to
the nearest authorised Service Agent along with proof of purchase. For details of authorised
Service Agents, contact your sales distributor.
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Appendix A SYSTEM EXAMPLE

The following example of a system is a comprehensive guide to using some of the features of
the 105 range and design of 105 system.

The example application is a pump station which supplies water from a reservoir to a tank
station. Signals are transferred between the pump station and tank station by radio - the
distance between the two stationsis 1.5 km (1 mile), and the radio path is heavily obstructed
by buildings and trees. A control station is located near the pump station, and there is an
existing signal cable between the control station and the pump station.

A 105U-1 module is installed at the pump station (with address 1) and a 105U-2 module is
installed at the tank station (with address 2). Because the signal cable to the control station
does not have enough cores for al of the signalsrequired, the signal cable is used as a R485
cable and a 105S-3 module is instaled at the control station (with address 96). As this
module has an address greater than 95, the 105U-1 at the pump station will communicate to it
viaits seria port.

The following diagram represents the system :-

PUMP STATION

PUMP FAULT — D1 DO 1
PUMP RUNNING —DI 2 DO 2 ——PUMP RUN—> PUWP
PUMP AMPS — Al 1

105U-1
#

I
TANK STATION
FLOW METER —{DI 1 D01 (— PUME RUNNING
CONTROL (FROMT%S%E%EL Al
FESERVOR STATION TRANSDUCER )
INTERNAL NPUTS
PUMP AMPS —A0 3 DO 1 [— PiME FAULT T ULSERNE
D0 2 | PUNP RUNNING SETPOINT STATUS
LIGHT —HIGH SETPONT=75%
A0 1 [— JENK LEVEL -LOW SETPONT=40%
o RATE —~SETPONT STATUS TO
A0 2 — HESERR BE SET EVERY 5min
—MAX. PULSE RATE=5Hz
PO 3 [ FLOW
(PULSE COUNTER)
105S-3 105U-2
496 )
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The following design points should be noted :-

A test of the radio path between the pump station and the tank station indicated that the
radio path would be reliable provided antennas were installed at 6 m above the ground.
At each site, the coaxial cable would be approx 10 min length, so it was decided to use
3 element Yagi antennas with RG58 coaxial cable - the Yagi antennas would
compensate for the loss in the cable.

The system was installed in a country which permitted the use of 500mW radio power. If
this had not been the case, then an intermediate repeater station would have been required.

At the tank station, there was an existing light pole with a mains power supply - thelight
pole was 10m high. Permission was obtained to mount the antenna from the pole and to
use the power supply for the radio telemetry module.

As there was no existing electrical panel at this station, a small steel enclosure was
installed on the light pole. A 2 Amp-Hour sealed battery was installed to provide power
during any mains failure. The flow and level transducer were powered from the 24VDC
loop supply provided by the 105 module.

At the pump station, the antenna was mounted on a 3 m J-bracket installed on the roof of
the pump station building. The fina height of the antenna was approx 6 m. Care was
taken to align the Yagi antennas so they pointed at each other. The Yagi antennas were
installed with horizontal polarity - that is, with the elements horizontal. These antennas
will not "hear" other radio users on the same radio channel which generally use vertical
polarity.

There was an existing electrical enclosure at the pump station, and the 105U module was
installed inside this enclosure. The module was powered from 220VAC mains with a 2
Amp Hour sealed battery as backup.

At the control station, the 105S module was installed inside the existing control panel
enclosure. The module was powered from an existing 24V DC power supply.
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Tank Station Configuration

The 105U-2 module has the following configuration :-

B E-Sanes Configuration Lty
Flz View Utz Uri Dpfion:  Help
Tﬁ Example Systemn Mappings Conliguiation |
- E-\' Irats 15 e 10 Hm
fd
+ [1] 1051 Lird Type: 1052 —I;Em
=[] 10522 T Mew Poll Mappng I
» Mappings _ Wodee |
L b | s D Wi Comime: Fall Blapping |
Oupast Fesst T
9% Carsinins [irve | gt [ DestUrk | Oupat | Repteri | Bepter 2 | Regte 3 | Repd
R Pulsed Inpuis |[+= M ARCOUMT 13036 POT3 TFE-1
-:E CaiPoit: = H FANRATE 105-3H596 aOT2 105141
fi= Dsbounce = H AN 105-31596 A0T1 1051411
i [l] 1053496 p=d 1 SETFOINTI
= H LA OLT S 105-2H96 poTy 105181
@ H Shait up 105 1H1 Mors:
N | olsl | B
.El:lTl'nFﬂl“ Sejschsd Wesiore 1.02 Buid: 5 :

u E-Sminz Conhmpaation Ukl

Note the following points in the Ek Yes e Umlpions Hep

configuration : _!!LmT e e Update Times
- - ] 10518 Unit Type: 1052

» #1is arepeater for communications = [1] iosam ype:
between #2 and #96 g U:d-;.'rlrrn: Ingust Update Tises |

« The pulse rate scaling for PIN1 has ‘-:%:?UT e I"TTEUI et ot
been set to 5 Hz to match the 8 srrr | |[FL0i irse kpa 1m0 1000
maximum flow rate of the flow = Detounce Digd Imvecse kgt 2 0R:D10:00
meter. Note that PIN1 has not been 8-l 1 H::::::: shepeif e
configured for "divide by 10" (for 7 Mars Fadue 00001000
1000 Hz pulse signals). sy sty

* AIN1 (the level transducer) is | - %:ﬁ oyt
mapped to AOL at the 105U-3. The - cemerms = ——

analogue debounce has been set to 2
sec. This is because of concern of

n E Simes L ordigiinaliom Uil

wave action on the surface of the tank "5 ™ i Uies Dotions 5ok
causl ng un'na:e$ary Change - ﬁ Exanpls Spstem Flulﬂd Imm Eﬂrﬁwraﬁf
transmissions.  This debounce time | =0 .
will also operate on the Pulse Rate S [0 s 2n Vot T 140
value, but as the flow rate changes = Eiﬂ?;e- Aste | Court |
sowly, this V\(iII . not affect the %Er.mfg.- N
TS
performance of thissignal. > P
A 4:!_ [ T . Fuloid Inged 1 Fidla L00
o SETPOINT1 (the set-point status for A Debouncs B Fuesdingd 2FRas 10000
Al1) is mapped to DO2 of #1 (pump § [ 10538 ﬁf_':“ﬂ:fmfﬁ” :EEEE
station). The set-point values for this |4 | picahanik it
setpoint have been set to 40% and |GosnFen 1 Selscied

75%. When the tank level drops to
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40%, DO2 a the pump station will
activate to start the pump. When the level
rises above 75%, DO2 will reset to stop
the pump.

* The update time for SETPOINT1 has been
changed to 5 minute, asrequired.

* An additional mapping has been entered -
LOW VOLT has been mapped to DO7 at
#96 via #1 (DO7 at the control station).
This mapping is for future use - it will
provide alow battery voltage alarm for the

B E Seses Confagunation Uiy
Fie Yiew AUnioes Ui Qpiors Help

'_EI Esamnple Sortleny
Lirals

Debounce Informalion

|

' 113
12

f"ﬂ A B
Ll prcle T i
O Alabst T
B2 Serndipaies
Fi Pl | rgeiids
'li TPl
B Db
[ 1=

| &

Coren ol 1 Selected

Diebounca

Ciigtal D ebouncs [+

Ansdogues Debounes |5

tank station. The update time for this mapping has been set to the maximum time of 15
minutes to reduce loading of the radio channel.

» A Start-up poll has been configured for #1, as DOL1 at the tank station is controlled from
the pump station. Note that no comms fail reset time has been configured for DO1. As
this output drives an indication only, the indication will show the last correct status even

during communication failures.

Pump Station Configuration

The 105U-1 module has the following configuration :-

n E-5enes Configuration Utility
File  “iew LUhitkez Unit Optionz  Help

m Example System —Mapping: Configuratiar
E|-- itz
=-[{] 105181 Urit Type: 1051
}' M appingz

UpdateTimes
Ouput Reset T

----- o4 Sensitivities

[% Mew 0 Mapping

[ Mew Poll Mapping

(% Mew Comme Fail kM apping |

1] Edi |
ﬂDeIete |

_____ R Pulsed Inputs [inw [ Input | Destunit | Output | Rep'ter1 | Rep'ter 2 | Repter3 | F
..... FR Pulsed Output || &= DI 105-3H#36 0aT1
..... - SetPaints = M DINZ 105-3436 ootz
----- [ Debounce = M DINZ 105-242 DoT
- [1] 105242 = M &M 105-3436 A0T3
- [6] 105-3H95 - N LOWAOLT ST 105-3436 poTa
(o Start up 105242 Mane
| | m|ls H

|Comm Port 1 Selected |

["ersion: 1.02 Build: 5 4
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Note the following pointsin the
configuration:

Note that no repeater address is
necessary between #1 and #96.

DIN2 (pump running signal) has
two mappings - a mapping to
DO1 at #2 (tank station) and DO2
at #96 (control station). When
DIN2 changes, there will be two
Sseparate  change  messages
transmitted - one by radio to #2
and one by serial link to #96.

B E-Semer Condigueatson Uity

Fie ew Utkies Und Opions  Help
Tﬁﬁ""”fﬁ"‘“ Output Reset Times
- v oL
=@ josm Unit Type: 1051
F Mappng: me
UpdsieTimes
B Dupst Reset 1| Dl Aasst Tamecs
vl | | T (e e |
.|;|-|.| = |::.|.-.t_: i I srslogus Duput 1 [0k 00 000 0
."Ci h-::II-r...-. I I srslogus Dutpur 2 [k Q0 (400K
fim Debmunce n“-.“ll'-inu; 00t 0000 00
+-[1] 105242 I Digital Do 2 k001 100
+- (8] 105336 T\ Dl Dt 3 00 06 00 00
| | | | | Dighel Durput 4 00 D000
Cornm Poit 1 Selected I

AIN1 (pump amps) is mapped to AO3 at #97 (control station).

An additional mapping has been entered - LOW VOLT has been mapped to DOS at the
control station. This mapping is for future use - it will provide a low battery voltage

alarm for the pump station.

A Start-up poll has been configured for #2, as DO2 at the pump station is controlled from
the tank station. Note that a comms fail reset time of 11 minutes has been configured for
DO2. This means that if a message has not been received for DO2 within 11 minutes,
DO2 will reset and switch off the pump. The 11 min time was chosen as it means that two
successive update messages have to be missed before the pump is reset, and there is no
problems if the pump runs for 11 minutes during a system failure (the tank will not

overflow during thistime).

Control Station Configuration

The 105S-3 module has the following configuration :-

n E-5enes Configuration Utility

File  Wiew LUtltiez Unit Optione Help

Eﬁ Examnple System
EI IInitz

=-[{] 105141

=-[§] 105282

=-[i] 1053896

}' M appings

—Mappings Configuration

[ Mew 10 Mapping

Unit Type: 105-3

|
[ Mew Pall Mapping |
|

[ Mew Camms Fail Mapping

Edit |
ﬂ- Delete |

€13 UpdateTimes
% Duput Reset T | I | InpLit | Dzt Unit | Cutput | Fep'ter 1 | Hep'ter2| Rep'ter 3 | Fep'ter
o Rl Pulzed Output @ M Start up 105-1#1 Mane
DN Start up 105-242 Mone
1 (I RY I o]

|Camm Port 1 Selected

["ersion: 1.02 Build: 5 4

Note the following points in the configuration :

» The only mappings are Start-up polls. Note that there are two separate polls, one for each

remote module.

* PO 3 has been configured as a PO. Its pulse output update time is the same as the PI
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update time at the remote module
(both have been left at their default
value of 1 minute).

Reset times have been selected for the
analogue outputs (21 minutes) but not
the digital outputs. In the event of a
system failure, the digital outputs will
stay at their last correct status, but the

0 E-Smies Condigershion Likiy
Eis Weew Uil Lt [pion:  Heip
= ﬁlih':“ St Pulsed Oulputs Configuratio
=8 ]
- [1] S8 Urit Typx 10853
|8 1R
= | 105-359% =
B Mo EnaieDisabit | Puises Dupns Tore |
Lipciale Trram
Dl Psgast Tirnee Pubed Jugult
Fubie Dutpad= Puesd E el mabin

[0l Pusd Gt 1 M
Ml Pgsd Gt 2 M

analogue outputs will reset to 0 mA.
System Failure Alarm

After the system had been running for
some time, the operators wanted a
"system failure" output at the control
station, to warn the operators that
there was a fault with the system.

The following configuration was
added:

At #2 (tank station), Inverse DI4 -
DO4 at #96 vial; DI4 Update time =
1 minute

At #96 (control station), DO4 Comms
fail reset time=3.5min

At the control station, DO4 was a
"system OK" signal. It was normally
active - if the signal reset, then this
represented a system failure. At the
tank station, there is no signal wired
to DI4. By mapping Inv DI4 to DO4

[0 P Chipest 2
TH1 Pt Chsopt

T
N

(o Pl 1 5 edecied

B E Seies Conliguiatnem ildy

Eie 'hesw Ltkoes U Qpoors  Help
B Output Reset Times
= (W] Linits
. 105141 .
: E i Unit Type: 1053
= 105-3H56
Eq Wapprgs Diupes Fishist Tirvae
Lipddste T ime: _'l'Eq | P Tires |
Na eyt 000000
4 Eulbec Cipts ﬂ!—ﬂu Quput 2 D000
M snakegus Ougpd 3 DDO0Z1:00
N tnsbogees Qupat 4 O OG0000
M Ansiogue Quipat 5 O0O0H00E0D
Mlinsiogue Duput & 00000000
J-I_.I'-rl.d'l-_'_“- Dot T 00RO O
M snskgus Qugpd 8 DOO0O00D
I Dagatad Qi 7 O D00 00
T gl Qutpea 2 O D000 00
I gl Dutpeat 3 00 D000 00
nr.r'_jd Clutpred 4 0 (k0 00
N Dot Oy 0000000
I Dl Qb & O D000 00
I gl Qe 7 O D000 0
I Digited Qe & 00 (00D
Comem Post 1 Salscied

at the control station, a message is transmitted every minute to this output to activate it. The
message is transmitted via the radio link to #1, and then by the serial link to #96. If anything
happened to either module #2 or module #1, or the radio link, or the serial link, then the
update messages for DO4 will not be received at the control station module. After 3.5
Minutes, DO4 will reset indicating a problem.

Thetime of 3.5 minutes was selected as this means that 3 successive update messages have to
be missed before a system alarm occurs. Also note, that if module #96 fails, DO4 will reset

and give an alarm signal.
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TERMINAL LAYOUTS

WIRING DRAWING -105U-1, 905U-1 105S-1
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WIRING DRAWING - 105U-2, 905U-2 105S-2
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WIRING DRAWING - 105U-3, 905U-3, 105S-3
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WIRING DRAWING - 105U-4, 905U-4, 105S-4
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