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Using a Click 510

The Click 510 serves as a powerful, cabinet-level communication troubleshooting tool. It has the ability to emulate 
a SmartSensor V and to perform data integrity and data latency tests.

Note. With the release of version 2.0, the Click 510 is now an application that runs on the Click 500 series 
hardware platform. Some features of v2.0 operate differently than that of the v1.0 product, which had a custom 
platform. The following documentation is specific to v2.0. If you have an earlier version of the Click 510, you will 
need to refer to previous documentation. Contact Wavetronix Support for assistance.

Physical Features
The Click 510 physical features are used for easy installation and configuration.
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Communication Ports
The back of the Click 510 features a 5-position connector that plugs into a T-bus connector and provides power 
and RS-485 communication to the device. It also passes RS-485 communication to all other devices on the T-bus. 
Usually, the RS-485 T-bus connection port is the primary communication.

The top of the module has two pluggable screw terminal blocks for wiring in communication. The first block has 
-485, +485 and two ground screw terminals for wiring RS-485 communication. These RS-485 lines are physically 
connected to the RJ-11 jack on the front of the module. The second block has a -232, +232 and two ground screw 
terminals for wiring RS-232 communication. In many 510 troubleshooting applications, the terminals on these two 
blocks are unused. 

The front of the module has an RJ-11 jack for RS-485 communication. This jack is physically connected to the RS-
485 communication lines of the RS-485 pluggable screw terminal block on top of the module.

The front of the module also has a DB-9 port for RS-232 communication. This port performs differently than 
similar ports on many other Click modules. While it can be used to convert RS-485 communications to RS-232, 
this is not its normal usage. Instead on the Click 510 this port is normally used to upgrade the Click 510 program 
or reprogram the unit for custom applications. However, if you are using a modified RS-232 DB-9 serial cable 
connector (with the DTR pin removed) it can be used to convert RS-485 communications to RS-232.

Note. If this pin is not removed or disabled using terminal software like Docklight, the Click 500 will enter Program 
mode when a connection is made using Windows HyperTerminal. In Program mode all of the faceplate LEDs will 
turn off. To exit Program mode, power cycle the device.

While the device, as a Click 500 series module, has two digital/output ports, the standard Click 510 application 
does not use these. 

Any data on one port will be transmitted simultaneously on all other ports.

Configuration Features
The following are features of the Click 510 used for configuration.

Sub Menu 1 

Sub Menu 2

Main Menu

Push-button

Yellow LEDs

Red LEDs

Multicolored LEDs

The yellow and red banks of LEDs display submenu selections and application information. See the Operating 
Modes section of this document for more information.

The system LEDs (multicolored bank in the middle of the module) have dual functions: they are activity indicators, 
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reporting system status information, and they are also used in selecting operation modes from the main menu.

The blue LED does not have an activity-indicating function. The other three LEDs indicate system status as follows:
 ■ PWR (red) lights up when the device has power.
 ■ TD (green) lights up when the device is transmitting data.
 ■ RD (yellow) lights up when the device is receiving data.

If the Click 510 receives data via one port it will forward (transmit) the data to the other ports. However, only the RD 
(yellow) light will flicker in this case. The TD (green) light is reserved for data created by the Click 510.

Note. If you send a message request to a SmartSensor 105 via the front DB-9 port, you will see the following: the 
RD (yellow) light flicker once when the message request is received and then forwarded to the sensor (e.g. via an 
RS-485 port). The RD (yellow) light flickers again when the message response from the sensor is received by the 
Click 510 and forwarded to the front DB-9 port. The TD (green) light will not flicker at all in this example.

See the Operating Modes section of this document for more information on the system LEDs’ use in selecting 
operation modes.

Located on the front of the module below the DB-9 connector is a push-button labeled Mode Switch. The push-button 
allows you to make selections from the menu. See the Operating Modes section of this document for more information.

Installation
Ensure that the Click 510 is installed on a T-bus with active power and RS-485.

If you are going to use your Click 510 in conjunction with a computer serial port and terminal program, make 
sure there is a serial connection between the computer and the Click 510 or between the computer and another 
device on the same T-bus as the Click 510. 

Remember that if you want to use the RS-232 DB-9 port on the front of the module you will need to physically 
disconnect or use software to disable the DTR pin; otherwise you will put the device into Program mode. If you 
use HyperTerminal you will need to physically disconnect the DTR pin (pin 4). Other serial terminal programs like 
Docklight allow you to disable the DTR pin.

Obtain a serial terminal program and follow the distributor’s instructions for installation.

Applications
The Click 510 is used in three major applications: a module connected to a contact closure module, two modules 
connected together, and a module connected to a computer. The operating modes you will use with each of 
these applications will be covered in the Operating Modes section of this document. 

Module to Contact Closure Module
Connect a Click 510 (via a T-bus) to a contact closure module, such as the Click 100, 172 or 174, for Sensor 
Emulation mode. In this application, you can check the connection to and functionality of the contact closure 
device. The Click 510 will send out data in the form of test traffic data; whether or not this data is received can be 
observed by monitoring the contact closure device.

Module to Module
Connect two Click 510 devices together (via a T-bus) for a latency test or test patterns. In this application, you 
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can check the communication channel that connects the two devices by setting one module to send data and 
monitoring the other device to see if the data is properly received.

Module to Computer
Connect a Click 510 to a computer to perform a link test using test patterns. In this application, you can check the 
communicaton channel that connects the Click 510 to the computer using a program such as HyperTerminal. Use 
HyperTerminal to send data and monitor the Click 510 to see if it is received, or use the Click 510 to send data and 
monitor the response on HyperTerminal.

Operating Modes
The Click 510 has seven operating modes: Sensor Emulation, Test Patterns, Autobaud, Baud Rate, Latency Test, 
and Reset. These modes are accessed through the mode menu, which is controlled via the push-button; the 
system (multicolored) LEDs light up to show which mode you are currently on. The table below shows the LED 
color and state associated with each operating mode or task. If the operating mode uses a flashing LED state, the 
LED state will be different during the menu selection process and when the operating mode is finally selected. 
This dual flashing methodology helps avoid confusion when a mode is operating and the green or yellow LEDs 
flicker to indicate serial data activity.

Operating Mode/Task Selection LED State Operating LED State
Sensor Emulation Blue Flashing Blue On with Red Flashing
Test Patterns Blue Solid Blue Solid
Baud Rate Green Flashing Green On with Red Flashing
Autobaud Green Solid Green Solid
Latency Test Yellow Solid Yellow Solid
Reset Red Flashing Red Flashing

Note. The LED state during the mode selection process can be either flashing or solid. If the current mode is a flashing 
mode, the corresponding blue or green LED will flash during mode selection (see column 2 of the table above). 
However, once a flashing mode is selected the red LED will flash instead of the blue or green LED. For example, once 
the Sensor Emulation mode selected, the blue LED will be on constantly, but the red LED will flash on and off.

Navigating the Menu via the Push-Button
The menu is navigated via the push-button using hold and press actions:

 ■ Hold – Pressing and then holding for at least 1½ seconds allows you to enter the Click 510 menu selection process.
 ■ Press – Pressing and then quickly releasing the push-button allows you to make a selection in the menu.

The menu is used to select and run an application’s operating functions. Select an operation function by navigating 
though the main menu (multicolored LEDs) and the submenus (yellow and red LEDs) as described below:

1. Enter the main menu by holding the push-button down. Continue holding the push-button to cycle through the 
entire menu of functions.

2. Release the push-button once the cycle reaches the desired function (see the table above). 

3. Press the push-button again to select the function. Once selected, the function will either start running or the 
first submenu (yellow LEDs) will start (the first LED will light up).

4. Hold the push-button to cycle through the first submenu.

5. Release the push-button once the desired submenu selection is displayed.
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6. Press the push-button again to select the function. Once selected, the function will either start running or the 
second submenu (red LEDs) will start (the first LED will light up).

7. Hold the push-button to cycle through the second submenu. 

8. Release the push-button once the desired submenu selection is displayed. 

9. Press the push-button again to select the function. The function will now start running.

Sensor Emulation
Sensor Emulation is the first mode presented in the menu selection process (blue flashing). It is also the default 
mode and will be running the first time the device is powered on. (After you have switched to another operating 
mode, the device will return to that mode after a power cycle.)

Sensor Emulation mode is used for testing connections between a sensor and other devices. The Click 510 can 
mimic a SmartSensor 105 and send traffic data, allowing you to see if breaks in communication are caused by the 
communication channel or by the sensor itself. It also allows you to check the functionality of an assembled traffic 
cabinet before attaching a sensor. In both these cases, the response can be monitored with a contact closure 
module such as the Click 100, 172, or 174.

This mode has two submenus on which you can specify the traffic data and how it will be sent.

1st LED 2nd LED 3rd LED 4th LED
Submenu 1 (Yellow LEDs) 1 second 0.25 – 1 second Switch -

Submenu 2 (Red LEDs) 17’/60’  30 – 60 mph Random Traffic Diagnostic Traffic -

Sensor Emulation submenu 1 allows you to select when the Click 510 sends out data packets. Submenu 1 
selections are displayed on the device as the yellow LEDs (see the table above). 

 ■ 1 second – Sends data every second.
 ■ 0.25 to 1 second – Sends data every 0.25 to 1 second.
 ■ Switch – Sends data every time the push-button is pressed.

Note. If you would like to have the Click 510 emulate a sensor, but not actively transmit any data, use submenu 1 
to select the Switch option. As long as you don’t press the push button the sensor will be passive. This will allow 
you to use the Click 510 in conjunction with a Click 100, 172, or 174. Once the Click 510 is passively emulating 
a sensor, you can configure the connected contact closure device. After configuration, you can then press the 
push-button to send traffic data, or you can select a mode that pushes data automatically.

Sensor Emulation submenu 2 allows you to select which traffic data packet will be sent to the computer. Submenu 2 
selections for Sensor Emulation mode are represented on the device as the red row of LEDs (see the table above).

 ■ 17’/60’ 30–60 mph – Sends a traffic data packet containing 17- and 60-foot vehicles going speeds of 30–60 
mph. The first four packets show a 17-foot vehicle going 30 to 60 mph in increments of 10 mph. The next four 
will be a 60-foot vehicle going 30 to 60 mph in increments of 10 mph. This sequence of eight packets starts on 
lane 1 and ends on lane 8 (e.g. lane 1 detections are always 17 feet long at 30 mph.) You can monitor these simu-
lated detections with a contact closure module; additionally, if you are connected via HyperTerminal, you will see 
strings of text appear (see the figure below).

 ■ Random traffic – Sends random combinations of lane, duration and speed across your communication channel. 
Use this setting as a basic test of your communication channel. You can monitor these simulated detections with 
a contact closure module; additionally, if you are connected via HyperTerminal, you will see strings of text appear.

 ■ Diagnostic traffic – Sends a wide array of data combinations (mixture of lane, duration, and speed values) across 
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your communication channel. Use this setting as a thorough test for your communication link, ensuring that it 
can handle any and all sensor data. You can monitor these simulated detections with a contact closure module; 
additionally, if you are connected via HyperTerminal, you will see strings of text appear.

Once you have selected a mode, the submenu LEDS 1–8 (yellow 1–4/red 5–8) will light up to indicate the lane of 
the event data message just sent.

Note. Only event data packets can be sent, so you cannot emulate the Actuation data mode used with a contact 
closure module and the SS105.

Test Pattern
Test Pattern mode is the second mode presented in the menu selection process (blue solid). Test Pattern mode is used 
for testing communication channels; it does this by sending data packets over the channel to the other Click 510 or 
computer. It is especially helpful for debugging because it locates the break in your channel of communication. Use it 
when you are connecting two Click 510 devices together or connecting a Click 510 to a computer. 

This mode has two submenus on which you can specify the data packet and how it will be sent.

1st LED 2nd LED 3rd LED 4th LED
Submenu 1 (Yellow LEDs) 1 second 0.25 – 1 second Switch -

Submenu 2 (Red LEDs) LED flash LED sequence ASCII sequence ASCII text

Test Pattern submenu 1 allows you to select when the Click 510 sends out data packets. Submenu 1 selections are 
displayed on the device as the row of yellow LEDs (see the table above).

 ■ 0.25 to 1 second – Sends data every 0.25 to 1 second.
 ■ 1 second – Sends data every second.
 ■ Switch – Sends data every time the push-button is pressed.

If you would like for the device only to receive data, select the Switch option and then don’t push the button while 
receiving data.

Test Pattern submenu 2 allows you to select which data packet will be sent to the Click 510 or computer. The 
submenu 2 selections are displayed on the device by the red LEDs. Data packets come in two forms; LED 
commands and ASCII text strings. When you connect two Click 510 devices via your communication channel, the 
LED commands will be received as long as both devices are in Test Pattern operating mode.

 ■ LED flash – Sends a message for all the submenu (red and yellow) LEDs to flash at once. If it is received by a 
Click 510 the LEDs will flash; if it is received by the computer, the message will appear as “f” in HyperTerminal.

 ■ LED sequence – Sends a message for each submenu LED to flash in sequence, starting with the first yellow LED. 
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If it is received by a Click 510 the LEDs will light up in sequence; if it is received by the computer, the message 
will appear as the digits 1–8 in HyperTerminal.

 ■ ASCII sequence – Sends an ASCII sequence—a lowercase alphabet—across the communication channel. This 
pattern should be sent by the Click 510 to a computer; if it is received by a Click 510, it will only register in the 
yellow (receive) system LED.

 ■ ASCII text – Sends an ASCII text message—“The Click Tester has been powered on for XX hr XX min XX sec!”—
across the communication channel. This pattern should be sent by the Click 510 to a computer; if it is received 
by a Click 510, it will only register in the yellow (receive) system LED.

The four test patterns, as well as several other types of data packets, can also be sent from your computer to a Click 510 
via HyperTerminal. The following commands can be sent (you can also see this menu by typing “m” in HyperTerminal):

 ■ 1 . . . 8 – Lights up the corresponding LED on the Click 510. For example, typing a 5 causes the fifth LED to illu-
minate. The yellow LEDs are numbers 1–4 and the red LEDs are numbers 5–8.

 ■ f – Causes all the submenu LEDs to flash at once (this is the same as LED flash on the 510 menu).
 ■ s – Causes each submenu LED to flash in sequence (this is the same as LED sequence on the 510 menu). The 

sequence will begin playing upon reception, but may be interrupted by a subsequent message.
 ■ a – Sends a message to the Click 510 that causes it to send an ASCII sequence back (the same sequence found 

in the ASCII sequence option on the 510 menu).
 ■ t – Sends a message to the Click 510 that causes it to send an ASCII text message back (the same message 

found in the ASCII text option on the 510 menu).
 ■ m – Sends a message to the Click 510 that causes it to send back a menu featuring the commands in this list.

Baud Rate
Manual baud rate configuration is the third option presented in the menu selection process. In some cases it may 
be more convenient to automatically discover the baud rate of a connected sensor. If so, consider Autobaud, the 
next menu option.
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Manual baud rate configuration uses a task instead of an operating mode. This means that as soon as the baud 
rate has been chosen, the Click 510 will return to the previous operating mode. For example, if you were using the 
Click 510 to perform a latency test then manually set the baud rate, the device would return to Latency Test mode 
after the baud rate is set.

The yellow submenu LEDs cycle through the eight possible baud rates, first by glowing solid and then by flashing, as 
shown in Table 7.4. Once you’ve reached the desired baud rate, press the push-button once. By default, the device 
is set to 9600 bps, so when you enter this mode the cycle will start on 9600 bps with the fourth LED glowing solid.

1st LED 2nd LED 3rd LED 4th LED
Yellow LEDs solid 1200 bps 2400 bps 4800 bps 9600 bps

Yellow LEDs flashing 19200 bps 38400 bps 57600 bps 115200 bps

Note. The minimum baud rate supported by many Click and SmartSensor modules is 9600 bps. The maximum 
baud rate supported by many Click modules is 57600 bps.

Autobaud
Automatic baud rate discovery is the fourth option presented in the menu selection process, shown by the green 
LED turning on solid. Automatic baud rate configuration is a task, not an operating mode. This means that as soon as 
the discovery process finishes, the Click 510 will return to the previous operating mode. For example, if you were use 
the Click 510 to perform a latency test, the device would return to Latency Test mode after the autobaud process. 

If the discovery process is successful, all the submenu LEDs (yellow and red) will turn on together for 1 second, 
before returning to the prior mode of operation. This signals that the baud rate has been set to match the sensor. 

The discovery process attempts all the baud rates listed in the figure above. SmartSensor V autobaud discovery 
requests are sent at each baud rate. If a response to a request is received, the Click 510 baud rate will be set 
to match the SmartSensor baud rate. Each baud rate is attempted 10 times with a longer wait time on each 
successive iteration. During the discovery process, the red and green system LEDs will be illuminated (the green 
LED will flicker when serial transmit activity occurs). 

If the discovery process is not successful, the baud rate of the Click 510 will remain the same and the device will 
return to the previous mode of operation. The entire process may take up to 1.5 minutes if unsuccessful.

Latency Test
Latency Test mode is the fifth option presented in the menu selection process. This test is performed to measure 
the time it takes data packets to travel across your communication channel. When you first enter the latency test 
mode, the results from the last latency test will be displayed as a series of submenu LED combinations that flash in 
a repeating sequence.

Before your start the test, make sure that both devices are in the Latency Test operation mode (with the results 
from the last test displayed as a repeating sequence). Then, to start a test, press the push-button on one of the 
Click 510 devices.

While a test is initializing the entire row of red LEDs will flash on. As the test proceeds, the entire row of red LEDs 
will be illuminated along with one of the yellow LEDs. Each yellow LED represents the data packet size being 
sent across the communication channel. The data packet sizes are 16, 32, 64 and 128 bytes. The latency test will 
send each of these packets sizes in order and determine the delay time of the communication channel. The figure 
below shows what your submenu LEDs should show during the latency test.
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When latency testing is finished, the results can be viewed in two ways:
 ■ For exact delay times, have either of the two devices connected to a computer via a serial cable before begin-

ning the test. After the test, refer to the tables that come up in HyperTerminal as shown in the figure below.

If you are not connected to the computer and want a general idea of the delay time, you can refer to the submenu 
LEDs on the device. The device will show results for each packet size starting with the 16 byte size shown by the 
first yellow LED. When each yellow LED illuminates, the corresponding delay time information will be signaled by 
the red LEDs.

The figure below shows what each set of red LED combinations signifies. Each time one red LED flashes there is 
100 milliseconds of delay for that data packet. Each time all red LEDs flash there is 1 second of delay. Finally, if the 
two outside LEDs flash this indicates an error (the device timed out after 5 seconds). The device will display all 
byte sizes individually along with the corresponding delay time information.

Reset
The reset task is the sixth option presented in the menu selection process. The reset function will return the Click 510 
to factory defaults. If a device is not responding and not communicating, resetting the device may fix the problem.


