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When more than one Transmitter 
is running in the same area (e.g. 
during a competition), there 
is potential for trouble. How 
can the robot determine which 
transmitter is sending which 
signal?

If all VEX Radio Transmitters 
and RF Receivers were to 
operate on the same frequency, 
then there would be no way 
for the robot to discriminate 
between signals. However, the 
VEX Radio Transmitter and 
Receivers are designed to be able 
to use a number of different FM 
carrier frequencies (see Radio 
Frequencies above). As long as 
each transmitter-receiver pair 
uses a different frequency, the 
robots won’t get confused.

 
The Radio Transmitter and RF 
Receiver have set frequencies 
according to a special radio 
frequency crystal that is installed 
in them. A transmitter frequency 
crystal and RF receiver crystal 
set comes pre-installed in both 
the Transmitter and Receiver, 
but they are modular, and can be 
removed and replaced only with 
a VEX approved transmitter 
frequency crystal and matching 
RF receiver crystal. In order to 
compete in an environment with 
multiple robots or to use multiple 
transmitters, you will need 
to ensure that all transmitter 
frequency crystals and RF 
receiver crystal pairs are unique.

Concepts to Understand, continued 

receiver crystal 
transmitter frequency  
module 

Frequency Crystals

CH.61 

CH.61
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Remember, crystals come 
in pairs! The transmitter 
frequency crystal determines 
what frequency the 
transmitter will use to send 
commands, and the RF 
receiver crystal tells it what 
frequency to listen on. If the 
crystals in the transmitter 
and the receiver don’t match, 
they will not be able to 
communicate. Always use 
crystals of the same frequency 
on both the transmitter and 
receiver for  
a given robot.

TX/RX = Ch. 61 (75.410MHz )
TX/RX               = Ch. 89 (75.970MHz )
Additional Crystal Kit #1         = Ch. 65, 69, 81, 85 (75.490, 

75.570, 75.810, 75.890MHz)
Additional Crystal Kit #2      = Ch. 63, 67, 83, 87 (75.450, 

75.530, 75.850, 75.930MHz)

Crystals available for use with the VEX Robotics Design System

The joysticks on the radio control transmitter are actually part of a variable resistor 
component in the transmitter circuit. Pushing the sticks in one direction or another changes 
the electrical resistance of a potentiometer inside the transmitter, which in turn causes a 
change in voltage. The transmitter will then send a different signal to the receiver based on 
this voltage. For instance, the transmitter may expect the sticks to provide a resistance that 
produces a voltage of 2.5V when centered.

Miscalibration occurs when the joystick circuit does not generate the expected voltage for 
a given position of the sticks. For any number of reasons, from manufacturing tolerances to 
battery voltage drop, the sticks may start providing a different number while centered, say 
3.7V.

The transmitter will have no idea what is causing the 3.7V, so it will assume that it is 
because the stick is in the position that would normally produce a 3.7V reading. It will 
send a signal to the receiver indicating that the stick is in the 3.7V position. Clearly, this 
is not correct, and this miscommunication will cause the robot to behave oddly, because it 
will be responding to commands that aren’t actually being given on the stick. “Trim Setting 
Adjustment” instructions (pages 6-8) will correct this condition.

Concepts to Understand, continued 

Frequency Crystals, continued

Joystick Mechanism

Inventors should only use VEX authorized RF receiver crystals and transmitter 
frequency crystals.
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Subsystem Interactions

How does the Control Subsystem interact 
with…

	 …the Structure Subsystem?

	 …the Motion Subsystem?

…the Sensor Subsystem?

	 …the Power Subsystem?

	     … the Logic Subsystem?

• 	Unlike radio-controlled cars, the VEX robot does not 
directly tie the Control Subsystem into the Motion 
Subsystem. The commands generated by the operator 
using the Transmitter are sent to the radio receiver 
on the robot, but from there, the commands are 
given to the Microcontroller, which takes this and 
other information into account when deciding which 
command to give to the Motion components.

•	 The Control and Sensor Subsystems complement 
each other to achieve better control of the robot. 
The Control Subsystem provides human control 
over the robot, but the human operator does not 
always have perfect control, or the perfect point 
of view to see the robot’s position. The Sensor 
Subsystem gives the robot the ability to make its 
own informed decisions, and can be a substantial 
aid to the human operator.

•	 The Sensor Subsystem and the Control Subsystem 
both provide inputs which are processed identically 
in the VEX Microcontroller.

•	 The Microcontroller module controls the flow of 
commands from the human operator to the robot. 
The Microcontroller ultimately decides whether to 
pass joystick commands on to the motors, to modify 
them, or to override them, based on its programmed 
behavior and other information available to it (from 
sensors, for instance).

•	 The RF Receiver module is connected to the VEX 
Microcontroller through the 9” RJ-10 cable that 
runs from the back of the Receiver into the back 
of the Microcontroller. Up to two receivers can be 
supported simultaneously.

•	 If desired, the Transmitter can be hooked directly 
into the VEX Microcontroller using a tether cable, 
bypassing the RF Receiver.

•	 The specific way that the robot will respond to 
joystick movement is determined by a combination 
of Radio Transmitter and Microcontroller settings. 
See the Control Appendix for a full listing of control 
layouts. 

•	 Broadcasting radio waves takes a significant 
amount of electrical power. The 8 AA batteries 
(or 9.6V battery pack) installed in the VEX 
Transmitter provide the Transmitter with all the 
power it needs to operate its internal circuitry and 
send out radio waves carrying commands to the 
receiver.

•	 The RF Receiver mounted onboard the robot, on 
the other hand, draws its power from the Power 
Subsystem indirectly, through the Microcontroller 
(which is part of the Logic Subsystem).

•	 The Structure Subsystem will generally provide a 
place to store/protect the RF Receiver module on the 
robot.

•	 The Structure Subsystem can shield radio signals 
and interfere with the Control Subsystem. It 
is important to correctly mount the antenna to 
minimize this interference.


