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Figure 1: Extension Cable Figure 2: USB Connector Figure 3: Serial Connector

Another option is to use the TotalPhase Aardvark USB/I2C dongle, figure 4
(http://www.totalphase.com/products/aardvark_i2cspi/), or the Diolan U2C-12 USB/I2C
interface board, shown in figure 5. Drivers for both are built in to the Wizard.

These products, while more expensive than USB/Serial dongles, also provide their own
I2C and SPI GUI control programs and signal monitors, and can be quite useful for
robot builders.

Figure 4: TotalPhase Aardvark Figure 5: Diolan U2C-12
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Step 1: Launch the Wizard

When you launch the Wizard, it will quickly find and display all valid serial ports and I2C
dongles in the Connections Found: box – be they your PC’s built-in serial ports or USB
to serial interfaces.

The checkboxes to the left of the port names allow you to control whether a given port
will be searched for the presence of a WheelCommander or other Noetic Design, Inc.
product. A greyed-out check means skip this port; a black check means search it. By
default, the Wizard will search all detected ports, which is useful if you don’t know
which port your WheelCommander is attached to. However, once you know which port,
you should uncheck the other ports to speed up the search process in the future.
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Step 2: Configure Port

By default, the WC-132 WheelCommander and the Wizard are set to 38400 baud, so
the first time you run the Wizard, you do not need to change the baud rate. This page
allows you to change the current baud rate for searching for a WC-132; this is useful
later on if you have already changed the baud rate in your WC-132, and are either
connecting to it from a different computer or from a different port number. This page
is not for changing the baud rate of the WC-132 itself – you do that on the next page
of the Wizard. The baud rate list box and BlueRadio settings will be greyed out until
you pick a port to modify by clicking on the interface name on the left; make the
change required, then hit Change.
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Step 3: Search

Click on the Search button to start the search. The Wizard will spend a few seconds on
each port before going to the next one. Be sure to have your robot connected and
powered on before starting the search.

If found, the interface name and device name will appear in the Search Results on the
right; if you have more than one Nubotics device attached, uncheck all but the one you
wish to configure. If not found, check your robot’s power source and connections. The
green LED should be on and the red LED should be off.

Click Next when ready.
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Step 4: Change Communications Settings

This page of the wizard lets you modify the Wizard’s and the WC-132’s communications
settings, if required. You can change the I2C slave address, the serial baud rate,
enable or disable use of a BlueRadio Bluetooth interface, or select special
communications settings to make the WC-132 compatible with certain controllers.

If using a BasicStamp to control the WheelCommander, check on the Inter-char delay;
this makes the WheelCommander slow down the character-to-character timing so the
BasicStamp can keep up. If using a Savage Innovation’s OOPIC in I2C mode, check on
Short Cmd Mode; this reduces the amount of data returned by each command. The
Notify Motion Complete checkbox enables (in serial port mode only) asynchronous
reporting of the completion of a motion command.
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Step 5: Apply Communications Changes

Click Apply to send the communications changes to the WC-132. The Current Status
should change to indicate that the connection has been updated.
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Step 6: Update Firmware

In addition to changing communication settings, this page of the Wizard also allows you
to update the firmware of your WC-132. If there is no newer firmware available, click
Next to move on to the next page, and move on to Step 7 below.

NOTE: flashing firmware should only be done with a serial port connection, not using
I2C or a wireless interface such as Bluetooth.

First, download the latest firmware from the Nubotics website, saving it in a convenient
place of your hard drive.
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Click on the Update FW button; and select the file you just downloaded as shown in the
next image.

Select the firmware file; it will have an extension “bin”, and contains an encrypted
binary copy of the WC-132 firmware.

Select Open to start the firmware update process.
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It will start the download process, during which the red and green LEDs will alternately
blink and the Current Status will indicate the percent complete. An Upload Finished
message box will pop up indicating that it is complete.

NOTE: do not switch away to another window during an upload; if you do, the wizard
page will not refresh correctly until the upload is complete.

Click next to continue.
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Step 8: Configure Motors and Encoders

This part of the Wizard is where you tell the WC-132 what kind of motors are attached
and how to control them. The WC-132 can produce the correct signals to drive either
RC servos modified for continuous rotation, or DC brushed motors driven by an H-
bridge; further, it supports a couple of styles of H-bridges.

If you are using RC servos and WheelWatcher encoders, the defaults shown above will
be correct.

If you are instead using DC motors with an H-bridge to drive them, you need to find out
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a couple of things first:
1. what control signals do the H-bridges offer to control speed and direction of

rotation?
2. what control signals can the WC-132 generate?
3. what additional circuitry, if any, are needed to connect the two together?
4. what is the best PWM frequency for my application?

The WC-132 was designed to support the control signals for many common
commercially available H-bridges, such as the Texas Instruments SN754410 dual motor
H-bridge chip or its predecessor, the L293; the L298; or the ST VNH2SP30 or
VNH3SP30 (used in Pololu’s various high current motor drivers). Note that these
specific H-bridges require mode 2 below – two direction control signals. And, this list is
not complete – many others should work too, when properly connected.

The WC-132 can generate these combinations of signals for each motor:
1. sign/magnitude 1: a single unsigned magnitude PWM signal and a single

direction control signal
2. sign/magnitude 2: a single unsigned magnitude PWM signal and two direction

control signals (one the inverse of the other)
3. locked antiphase 1: a single signed magnitude PWM signal and an active high

enable line
4. locked antiphase 2: a single signed magnitude PWM signal and an active low

enable line

An unsigned magnitude PWM signal means that a 0% duty cycle corresponds to 0
speed, or no output, and 100% duty cycle corresponds to full speed; intermediate
values result in intermediate speeds.

A signed magnitude PWM signal, generated for cases 3 and 4 above, is used for locked-
antiphase motor control rather than sign-magnitude control. In locked-antiphase, the
PWM signal is at 50% duty cycle for 0 speed; values between 0% and 50% for speed in
one direction; and values from 50% to 100% for speeds in the other direction, with 0%
and 100% being maximum speeds in the opposite directions. Locked anti-phase can
work well for certain kinds of motors, but not all motors; motors with very low
impedance are more efficiently driven using sign/magnitude mode; this includes many
low cost hobbyist quality DC motors.

The choice of PWM frequency depends on a lot of variables. Often, experimentation is
the best way to find the right frequency. A good starting point is around 1KHz. Lower
frequencies may result in large current spikes, shortening the life of the motor brushes,
which is not desired; higher frequencies can result in lower efficiency. Frequencies
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below 16KHz can be audible and very annoying, depending on the quality of the motor
and its audio resonance points; some cheap motors work as very good speakers too!
Finally, many H-bridge designs have a recommended upper limit on PWM frequency; it
is wise to keep the setting at or below this.

This dialog also allows you to configure the WC-132 to use nonstandard encoders. The
default is meant to accept sign/magnitude encoder signals, such as those output by the
WheelWatcher encoders from Nubotics. These encoders include a quadrature decoder
chip, which converts the two channels of 32 stripes per rotation (which are phase
shifted by design by 90% resulting in a quadrature timing pattern), into 128 active low
clock pulses per rotation as well as a direction of rotation signal.

Alternatively, by checking the Quadrature Signals check box, you can use commercial
industrial quadrature encoders such as those made by US Digital. The encoder
resolution should be changed to indicate the number of stripes per rotation.

As a troubleshooting tool, this dialog also provides a display that allows you to monitor
the encoder tick count as you manually spin the encoder shaft. Click on the Monitor
button (as shown below) to test your encoders. Click on the Reset Counts button to
reset the counts to 0. Spinning the shaft one way a full turn should result in the count
changing by roughly the resolution value; spinning the other way a full turn should
change it the other direction.

For example, with a resolution of 128, turning Robot A’s left wheel clockwise one
rotation results in a count of +129; turning the same wheel counter clockwise one
rotation brings the count back down to -1. Inaccuracies of a few counts are typical
when doing this by hand.


