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Introduction to the wTunnel
The wTunnel devices allow the replication of inputs / outputs and remote series ports through an
802.15.4 wireless communication. This is between two devices, one set in “Mode A”, the other set to
“Mode B”.

This eliminates cables and simplifies the installation process further including inputs / outputs on the
same device.

Telemetry Wireless Solutions
The wTunnel assembly is based on the wireless IEEE 802.15.4 network standard. These devices
feature a “Mode A” responsible for forming the network and another, “Mode B”, that connects to the
formed network.

The device basically allows you to mirror the inputs, outputs and serial port of another device. This
means that if we excite for example, digital input 1 on a device, we will see the reflected actuation of
digital output 1 on the other.

Inputs / Outputs replication
With this solution we can replicate effects in digital inputs of a device that will be reflected in the other
digital outputs. Changes in the analog inputs will be seen as changes in the others analog outputs. The
same will happen with the data that are sent through the serial port.
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Models de wTunnel – Instalation
Table of Models

Model Serial Port Digital
Inputs

Digital
Outputs

Analog
Inputs

Analog
Outputs Power Supply

wTunnel-2002 RS232/RS485 2 2 - - 10 to 30Vdc
(external)

wTunnel-3001 RS232/RS485 2 2 2 - 10 to 30Vdc
(external)

wTunnel-5003 RS232/RS485 2 2 2 2 10 to 30Vdc
(external)

wTunnel-3102-BP (*) -
2

-
2 -

Built-in Lithium
Battery

(*) This model can only be configured in mode B

Conections

Conections - Power Supply

The terminals 1 and 2 correspond to the power source.

Connection – USB Configuration Port
All of the w Tunnel models have a USB communication port. This port is used for the configuration of the
device or the transmission of data. For the connection with a PC use a standard type “B” USB cable.

USB port in standard models:
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USB port in BP models:

 

Attention, if you connect the USB port will be
disabled RS232/485 serial ports.

 

Connection –RS232 port –RS485 port
The RS232 port is of the DTE type 5-wire (TX, RX, RTS, CTS, GND) and has a terminal block for its
connection, and terminals TR+ and TR- for RS485.

It is not necessary to connect the CTS and RTS pins if you are not going to use flow control.

Connection – Inputs / Outputs
Below are the input and output terminals and wTunnel power source depending on each model.

wTunnel-2002

wTunnel-3001
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wTunnel-5003

wTunnel-3102-BP

PIN Function

3, 4, M1, 15, 20, M2 DGND

25, 26, M3 AGND

11 DI1
12 DI2
21 AN1
22 AN2
27 VOUT1
28 VOUT2

4-20 mA / 0-10V analog inputs jumper configuration on wTunnel-3001 hardware V1.0

In the models belonging to this version of hardware, they should be selected if the analog inputs will be of
the 0-10V or 4-20mA type with internal jumper devices. Carefully disassemble and place the jumpers to
the right for 4-20mA or left for 0-10V as shown in the figure.

Remember that you must then configure the wTunnel from the configuration software indicating the type
of input that you are using.
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All other models have software configurable analog inputs

Attention, if a voltage is injected directly into an
analog input and it is configured as 4-20mA, it may
cause damage.

LEDs Indicators
The wTunnel has 3 LEDs indicators.

POWER: Energy applied to the wTunnel
LINK: Network Status
CFG: Configuration Mode

Below the details of each LED in independent form and in combination are shown.

PWR LED LINK LED CFG LED Description

On - - Device on

On Slow blinking  Creation or connection of a
network

On Fast blinking  Mode A: Network created,
waiting for B device.
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Mode B: Connected and in
authentication process

On - Mode A: Network created, B
device connected

Mode B: Connected and
authenticated

On
- On

Configuration

Fast blinking Fast blinking Fast blinking Critical Failure

Fast blinking Off Fast blinking Serial Number not configured

Fast blinking Slowblinking Fast blinking Model not configured

 

LED Indicator in BP models:

In this case, the LED flashes every 10 seconds indicating that the equipment is in operation.

 

Reset Button
The wTunnel has a reset button; to activate it you must have a cylindrical device that is small / adequate
in diameter as the button is inside the device. In the image we can see its location.

 

This button serves to reset the device’s network connection.
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wTunnel Configuration Software – wTunnel
Config
The "wTunnel config" is the application program provided to configure the wTunnel.

This application was developed with an easy-to-use philosophy and allows configuring and monitoring of
the wTunnel device. The Configurator can be installed on Windows 2003, 2008, XP, Vista, 7 and 8.

Installation
In order to install it continue with these steps:

Insert the CD that came with your device and select install the configurator.
The welcome screen will appear on the monitor, follow the installation program for the information
needed to complete the installation. Click “Next” to continue..
Destination Folder: Select the folder location where you want the application program to install..
Wait until the installation program has finished copying all necessary files to your hard drive and
press “Finish” to end the installation process..

Once finished you will see in the programs menu a folder named Exemys, within this you will find another
called wTunnel Config. It contains program icons, the manual and the uninstall file.

Note: By installing the configurator, the wTunnel USB drivers for different operating systems were also
copied

USB Driver Installation
The driver installation in performed in conjunction with the “wTunnel config”, This means that to connect
a wTunnel device to a PC it should be recognized automatically.

If for some reason this does not happen and it requests the operating system, you can locate the folder
manually:

“C:\Program Files\Exemys\wTunnelConfig\Drivers\"

General Description of the Configurator
The figure below shows the main screen of the configurator.
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USB Configuration
Once installed, the software should not configure any parameter of the USB port as this automatically
recognizes the COM that the wTunnel is connected.

Establishing Connection with the wTunnel
To connect with wTunnel the device must be connected to a computer using the cable described in
“wTunnel Models – Installation”.

To connect select the menu option “Open Connection” represented by the icon 

If communication fails check that:

The cable to connect the computer to the wTunnel is correct.
The wTunnel is on
The driver is installed correctly.

After awhile you will see on the screen a list of devices that have connected indicating the model and
serial number. To connect we just have to double click on the one we want.

If the list is blank and you are sure that the wTunnel is connected, you can perform a refresh on the list
by clicking “Refresh”.
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After double clicking on the wTunnel you will see in the lower right corner that the state of the software
will change to “Connected”.

Getting wTunnel configuration
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For device parameters you must press the button “Read Configuration”  . doing this will
download all of the wTunnel data indicated on the first screen model, etc.
You should always make a reading of the wTunnel parameters to be able to modify or monitor.

If the configurator is an unknown model you will none of the
screens will be enabled. In that case
contact support@exemys.com for an updated software version

Sending wTunnel configuration
If you want to send any configuration change to the wTunnel you need to press the “Write Configuration”.

.

Monitoring
To access the monitoring in which you see all of the states of the wTunnel parameters you must press
the “Monitor” button, to return to the setup screen simply press the button with the same name.

The monitor screen will show us the parameters depending on the model, or if you have digital inputs,
digital outputs, analog inputs and / or analog outputs.
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From here you can modify the value of both digital and analog outputs.

Each analog output has an indicator Fox (Input Feedback) associated that lets us know the state of the
output.  The voltage indicates to us the current that it is delivering in the charge whose maximum is
20mA.  If you exceed this, it will tell us and read “Over Load”, in the current will act in the same way but
will indicate that the connected load be very high (depending on the voltage supply) display “Open Loop”.

Saving Configurations
The “wTunnel Config” allows us to save the configuration of a wTunnel so if we need to setup many
devices in the same format we will not have to reload the parameters one by one.
To create and save a configuration it is not necessary to have a wTunnel connected, just click “New”

represented by the icon  . A list of models that you can configure will appear.
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Then configure the parameters and save with “Save”  and when we have our wTunnel
Connected load the configuration. The type of file to be saved is “*.wtu”.

Once you saved the configuration you can open and load multiple wTunnels entering “Open”. .

We can read an existing configuration in a wTunnel save it for later, then upload it to another device in
the same way.
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Assembling the Network
Network Configuration
The device that is set in “Mode A” is in charge of forming the network. If we connect to “wTunnel
Config”, read the configuration and go to the tab “Network”. We will see a parameter called “PAN ID”;
this number is between 1 and 65534 and takes the network. The default is 300, which means that if you
boot the device for the first time and did not configure it, it will also form a network with the number 300.

In this screen you will see the parameter "Function Type", this can be configured in Mode A or B, to form
a network of wTunnels one of the devices should be set to A and the other as B, but can not connect to
each other.

The other parameters are the username and password, they must be the same in the 2 devices so they
can authenticate; the default values are "user" and "pass".

If we have everything configured and the configuration will be sent to the device

Once the device is configured as “A” and has formed the network, we will see the link LED stop flashing
slowly and flash quickly. This indicates to us that the network has been formed but has not connected to
the device set to “B”.

Now we will see how to connect the “B” device: ** In the same way that we connected “A” to “wTunnel
Config” and read its configuration to then modify the parameters of the Network Tab, there, we must
configure the same PAN ID, username and password that is in “A” and only change the mode to “B”.
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.

After the parameters are configured they are sent to the device.

In this case we will see the link LED change from flashing slowly to quickly in the authentication process,
if the username and password do not match, the LED will flash quickly one time and then reboot to retry
until the authentication is correct.

If the username and password match, the LED will pass from flashing slowly to stay fixed (almost not
being able to see it flashing rapidly).  This indicates that the connection and authentication were
successful.  Then we will see the link LED of device “A” pass from flashing rapidly to remain fixed as
well.

Once the devices have been paired we can set the criteria by which we want the entries to be reflected in
the corresponding outputs of the other device.
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Inputs / Outputs mirror
Configuration of the I/Os and the report criteria
Continuing we will see how to configure the reporting criteria of the inputs and the serial port, this means
that when it meets any of these criteria, the output will report it to another device that causes a change in
the corresponding output.

To do this, connect a device to “wTunnel Config”; go to the tab “Serial Port” to configure the serial port
parameters or “Input / Outputs” to configure the inputs and outputs.

Serial Port :

The serial port mirror is only available in models that have the same type of serial port

First we will see how to configure the serial port on the tab “Serial Port”, we will be able to configure all
of the parameter standards of the port and criteria for sending data to another device. We will give them
the “End Character” and “Time Window”

The “End Character” is the final character so this means that the device will accumulate data but not
transmit the data until you send that character. As long as you do not fill the buffer before because if this
happens, the data will be sent

The “Time Window” is the time window, this is the time between characters waiting to terminate a
package and sent it, and if you put in 0 the time window is disabled.

We configure the parameters of the serial port on both devices; these may or may not be the same.

Digital Inputs:
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The digital inputs can only anti-bounce (debounce) as these are transmitted to another device before a
change in their status.

Analog Inputs :

In this case we must configure the input type. Here we have two report criteria, one is for time, and the
other is for percentage of change with respect to the full scale. This means that if we have models with
analog outputs we will see the value of the analog input reflected in the output of the other device as they
meet any of these criteria.

It is important to note that if you do not configure the analog inputs of a device and the other analog
inputs accordingly (ex: input 1in voltage and output 1in voltage) the change in the remote output will occur
by the percentage of the full scale of the input. This means that if we have an input voltage and it is set to
have a value of 4.50V, it is equivalent to 45% of the full scale and the remote output that is in current will
take the value of 45% of the full scale of the current.

We also have the ability to configure the change from a remote digital output depending on the value of
an analog input. We do this by defining the lower and higher limits and the value we want to exit when it
exceeds these limits. If we associate a digital output to the change of an analog it will delink from the
corresponding digital input.
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Digital Outputs:

We also have the ability to configure the change from a remote digital output depending on the value of
an analog input. We do this by defining the lower and higher limits and the value we want to exit when it
exceeds these limits. If we associate a digital output to the change of an analog it will delink from the
corresponding digital input.

Analog Outputs:

Analog output will change depending on the value of the corresponding remote analog input. You can
select between voltage and current output, creating a voltage/current or current/voltage converter.
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wTunnel-2002
General Description of the Product

This model has physical inputs, outputs and a serial port:

2 Digital Inputs
2 Digital Outputs
1 RS232/RS485 Serial port

Connections

The selection between RS232/ RS485 on serial port is automatic.

The USB be port can also be used to send serial data to the other end. The USB driver will create a
COM port on your computer.

Connection the USB port will disable the RS232/RS485 port.
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wTunnel-3001
General Description of the Product

This model has inputs/outputs and a serial port

2 Digital Inputs
2 Digital Outputs
2 Configurable analog Inputs (0-10V and 4-20mA)
1 RS232/RS485 Serial port

 

If the hardware version is 1.0 you will have to set some internal jumpers to select between 0-10V and 4-
20mA. Please check the Installation section.

Connections

The selection between RS232/ RS485 on serial port is automatic.

The USB be port can also be used to send serial data to the other end. The USB driver will create a
COM port on your computer.

Connection the USB port will disable the RS232/RS485 port.
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wTunnel-5003
General Description of the Product

This model has physical inputs, outputs and a serial port:

2 Digital Inputs
2 Digital Outputs
2 Configurable analog Inputs (0-10V and 4-20mA)
2 Configurable analog Outputs (0-10V and 4-20mA)
1 RS232/RS485 Serial port

Connections

The device also has an RS232 / RS485 port for data transmission and a USB port for device
configuration and data transmission. (To connect the USB port you must disconnect the RS232 / RS485)
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wTunnel-3102-BP
General Description of the Product

The wTunnel-3002-BP is a “Tunnel” model whose main difference from other models is that this model is
“Low Power” and is powered by an internal battery whose autonomy depends on the measurements that
are made.

2 Digital Inputs
2 0-10V/4-20mA Analog inputs (each one of the inputs has an associated power output for the
sensors)

The principal function of this model is similar to the standard “tunnel”; the difference is that this only
works as “Type B” and is placed in lower power mode. It turns on when it needs to measure one or more
analog inputs and transmit the data to “Tunnel A”. This means that the device will turn on depending on
the setting of the “Report on Time” for each of the entries. So it will turn on to report any change in a
digital input.

The device uses a network search criteria to save battery, it searches for a network for 1 minute and if
not found will be placed in low power mode for 2 minutes. It will then retry and if it still fails the search
time will remain in low consumption increasing with the sequence 2min. – 5min. – 10min. – 15min. –
30min. – 1hr – 2hr and finally will be left at 4 hours. Using the same criterion in case the device finds a
network but it’s not authenticated.

If you connect the USB cable to any device “host” it will try to connect permanently ignoring the above
criteria.

Configuration

Like the first difference with the standard “Tunnel”, the “Battery Powered” has an additional parameter
that is the “Turn on Device” which allows us to turn on or turn off the device.

When the check mark is not placed it only functions as USB communication, in this mode the device can
be stored and the consumption of battery power will be almost zero. If we put the check mark the device
will start working normally, lighting up the communication module and the inputs and outputs.
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Here is the analog input configuration that differs from that of the standard “Tunnel”.

In the configuration we can define:

Report Time

Warm up time, referred to as how much time it is going to need to start up and power outputs
(VOUT1 or VOUT2) corresponding to the analog input to measurements.

Smart Warm Up, if we enable the function, the heating time will have a valid measurement (4-20mA
or 0-10V) and will be measured and then automatically shut off the corresponding output power.
This usually is used for sensors that during the warm up time give a value out of a range and when
they are ready to deliver the correct measurement in this way we optimize the time it stays on the
power output.

We also have the ability to configure the change of a remote digital output depending on the value of
the analog input. We do this by defining the lower and higher limits and the value that we want to exit
when it exceeds these limits. If we associate a digital output to change from an analog we will delink
its corresponding digital input.
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Monitor

On this screen we can see the monitoring of digital and analog inputs and the counters. We can also use
the “ON” button to turn the power corresponding to each of the analog inputs on or off.

When connecting the USB cable and enter the monitor screen, if the device is connected to the “Tunnel
A” we see that the measurement of the analog inputs is not simultaneous but sweeps by all that are
available and samples the amount of time that it is set to “Warm Up” so that after, each measurement I
transmitted regardless of the value of the reporting period.

If the computer is offline, the measurement is simultaneous but does not turn the power output of each
sensor. We will have to manually activate them using the corresponding “ON / OFF” buttons.

Connections

Continues we will see how to connect the different types of I/O’s that the devices have.

Digital Inputs

In order to activate the digital inputs we must apply GND.

Analog Inputs

The analog inputs refer to the GND Terminal of the device and each one has an associated VOUT
output of power to supply the sensors.

VOUTx outputs are not regulated and may vary from 15 to 24Vdc depending on the load. It will deliver a
maximum of 22mA.

Analog Inputs Voltage (0-10V)
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Parameter Value Units

Full Scale 10.00 Vdc

Precision 0.01 Vdc

Input impedance 10.7 KΩ

  

Analog Inputs Current (4-20mA)

Parameter Value Units

Full Scale 20.00 mA

Precision 0.01 mA

Shunt resistor 62 Ω

Battery duration

Continuing we will see a curve that allows us to determine the battery life of the device depending on the
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digital inputs are conducted.

To use it we estimate how often the digital inputs will change in one hour. With this we enter the table
number on the X axis and the autonomy (battery life) in years results on the Y axis.

Then see how to use the curve for a configuration using only analog inputs.

In this case we must determine how long the device is turned on per hour. For this we must calculate how
often an analog input is measured per hour, this number is multiplied by the warm up time and should be
done with all entries. They should then be summed and the result entered into the table.

Example

AN1 configured with “Report Time = 15min”, here we have 4 times per hour and “Warm Up = 2sec”.
With these two values the startup time per hour of AN1 is 4 x 2 = 8sec.

Suppose the AN2 is set to “Report Time = 30 min”, here we have 2 times per hour and a “Warm Up =
3sec”. With these two the startup time per hour of AN2 is 2 x 3 = 6sec.

As a last step we ass the two times together, 8 + 6 = 14 seconds. We then enter this into the table to
obtain the battery life.
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Power Supply, RF Characteristics and Inputs/Outputs
Below are the minimum and maximum allowable values in both digital inputs and outputs, analog inputs
for current and voltage, as well as in the wRemote power consumption.

Power Supply

Parameter Condition Minimum Maximum Units

Input Voltage  10 30 Vdc

Average Current wTunnel @ 24
Vdc

wTunnel @ 12
Vdc

 15

25

mA

Maximum Current wTunnel @ 24
Vdc

wTunnel @ 12
Vdc

 20

30

mA

If the analog outputs are used in 0-10V mode, minimum voltage supplied is 13V to guarantee an output of
10V.

The maximum charge when using analog outputs in the current mode will be related to the input voltage
too.

These specifications do not apply to the BP.

RF Characteristics

Parameter Minimum Maximum Units

Frecuency 2.4000 2.4835 GHz

Channels  
16

 

Separation of
Channels

 5 MHz

Tx Power
+10 +20 dBm

Sensitivity
 -104 dbm

Digital Inputs
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In order to activate the digital inputs external voltage must continue to be applied. This power supply has
to share the GND terminal to the power supply of the device. If necessary you can use the same source
that is used to supply the wRemote. The input type is Sinking and accepts sensors or PNP sourcing
device types.

Parameter Minimum Maximum Units

Activated Input 3.5 28 Vdc

Input Impedance 2  KΩ

Below are two examples of how to connect an input either directly from the same source that powers the
device as well as an external source where it is clear that they must share the common terminal.

           

Digital Outputs

The digital outputs are open collector type. The load to be connected must be supplied with an external
voltage source that must share the GND terminal to the power supply. If necessary you can use the same
source that is used to power the device. The output type is NPN Sourcing (Open Collector).

Parameter Minimum Maximum Units

Voltage Support  45 Vdc

Current  50 mA
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Digital Outputs to Drive a Relay

When digital output is used to drive the coil of a relay, it is necessary to add to the connection a
protection diode to prevent damage to the device output. This must be connected in reverse, which
means to connect the anode to the output terminal of the device and the cathode to the positive terminal
that supplies the relay.

The relay must be powered using an external power source, sharing the GND terminal with the source of
the device, or if necessary can be used with the same source that feeds the wRemote. Shown in the
following image below is the connection of a relay to a device’s digital output.

These specifications do not apply to the BP.

Analog Inputs

The analog inputs are referenced to the GND terminal of the device, so that the source that is used to
power the sensor must share with the GND terminal with the device.

Voltage Analog Input (0-10V)
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Parameter Value Units

Full Scale 10.00 Vdc

Precision 0.01 Vdc

Input Impedance 10.7 KΩ

Below are two examples of how to connect an analog input voltage for both single sources as well as
independent sources.

  

These specifications do not apply to the BP.

Current Analog Inputs (4-20mA)

Parameter Value Units

Full Scale 20.00 mA

Precision 0.01 mA

Shunt resistor 68 Ω

Below are two examples where you can see the connection of a 4-20mA sensor sharing the power
source with the device for passive sensors or active sensors with an independent source.
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These specifications do not apply to the BP.

Analog Outputs

The analog outputs are referenced to the GND terminal of the device.

Voltage Analog Output (0-10V)

The analog outputs in voltage mode have the limitation that the charge that we put must be less than
500R if we use the full range of the output voltage and can deliver a maximum of 20mA.

You should always follow VoutMAX / Charge <= 20mA

Type of connection:

These specifications do not apply to the BP.

Analog Output Current (4-20mA)

In this case the maximum charge that we can connect to the analog output in the current mode depends
on the voltage supplied, as this should be enough to deliver up to 20mA to the charge.

Power Source (V) Max Load.

13 650R

15
750R

24 1,2K
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30
1,5K

Type of connection:

These specifications do not apply to the BP.
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