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Radio Frequency (RF) 
Radio and television antennas work by translating radio waves into information.  A radio wave is literally 

electric radiation all around us, going through buildings and even people, at varying speeds and power.  By 

sending information through radio waves, we can transmit data all over the world without wires.  Different 

frequencies can be used to transmit many different types of data at the same time in the same area.  

 

The frequency (or speed) of the data, known as the Hertz (times per second) determines how many 

times the waves go up and down each second.  To send data, a transmitter sends pulses of electromagnetic 

radiation at a specific frequency.  The receiver is listening for data to come in at the assigned frequency, and if 

the right pulses of power are received, the receiving circuit can translate the pulses into bits of information. 
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Wireless Circuit 
Beginning with a transmitter and a receiver, we can make a quick wireless circuit. 

Transmitter 

 

Receiver 

 

The transmitter and receiver should be 

on separate boards. 

Pressing the button on the transmitter 

will send a signal at the frequency 

assigned to the transmitter (either 433 

MHz or 315 MHz, depending on the part 

used in this project). 

When the receiver hears a signal on the 

assigned frequency, the LED will light up.  

Note how the receiver picks up any 

transmission, whether intentional or not, 

including interference from other 

sources.  This interference can be filtered 

out to ensure only the information 

desired is received. 
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Encoding/Decoding 
 By encoding our signal, we can reduce the “noise” and even have multiple signals in the same area at 

the same time.  We will be using a pair of integrated circuits known as HT12D/E chips.  The HT12E chip encodes 

the data of up to four inputs at a time, and this data follows a certain pattern which is then understood by the 

HT12D decoder chip and output as four different bits on the receiving end.  Notice the resistors on the OSC1 and 

OSC2 pins on the chips; these connect to oscillators inside the chips which determine how the pattern appears 

on the DOUT (data out) pin and read on the DIN (data in) pin. 

 

Connecting an LED to the VT pin on the decoder allows us to see when it receives a transmission.  The 

VCC and VDD pins both refer to positive; the VSS and GND pins refer to negative.  The receiver we are using has 

two DATA out connections; both output the same information, and either should work. 

Notice pins A0 through A7.  These are the “address” pins, and they assign even more detail to the 

encoder/decoders.  All the pins must be connected the same on each side.  By connecting some of the pins to 

either positive or negative, we can get different address values and use multiple remotes at the same time.  

With 8 pins for the address, we can calculate that 2*2*2*2*2*2*2*2 = 256, which means theoretically we can 

have 256 different remotes working at the same time.  In practice, interference is likely to get in the way with 

that many, but we should still be able to use multiple devices in the same area. 

So, let’s build a transmitter and receiver: 
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Transmitter

 

Receiver 
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 It is important to note that the output of the receiver is flipped; the LEDs are connected to positive and 

the pins become negative when a signal is received.  This means that if we want to control something like a 

motor controller, it’s going to work opposite of what we want.  There’s a fix for this: make an inverter! 

Inverters turn negative input into positive and vice versa.  Using a simple NPN transistor, such as a 

2N2222 or 2N3904, and two resistors, we can make a quick inverter: 

 

Using four inverters, let’s get our receiver ready for a robot: 

 

 

  

To Motor Controllers 
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Additional Information 

http://electronicsmaker.com/em/admin/pdf/free/4%20channel%20RF%20remote.pdf 

http://embedjournal.com/2013/05/make-a-rc-robot-car/ 

http://jap.hu/electronic/ 

http://kitsnspares.com/admin/pdffiles/Remote%20Controlled%20Land%20Rover.pdf 

http://maxembedded.com/2012/12/20/making-an-rf-car/ 

http://modern-engineering.blogspot.com/2013/08/wireless-remote-control-car_1000.html 

http://www.botskool.com/tutorials/electronics/general-electronics/building-rf-remote-control 

http://www.circuitstoday.com/remote-control-circuit-through-rf-without-microcontroller 

http://www.datasheetarchive.com/3--HT12e+application+circuit-datasheet.html 

http://www.edaboard.com/thread24438.html 

http://www.edaboard.com/thread276920.html 

http://www.edaboard.com/thread276920.html 

http://www.edaboard.com/thread72847.html 

http://www.electro-tech-online.com/attachments/wireless-motor-control-through-rf-pdf.55640/ 

http://www.robomart.com/434-mhz-rf-4-ch-wireless-remote-control.html 

http://www.wzmicro.com/rf.htm 

http://www.wzmicro.com/wireless_transmitter.htm 

http://www.botskool.com/downloads/electronics/datasheets/HT12D.pdf 

http://www.futurlec.com/Others/HT12E.shtml 

http://www.thestarrlab.com/2013/04/boolean-logic-not-gates.html 

http://www.dummies.com/how-to/content/electronics-projects-how-to-build-a-not-gate-circu.html 

 

http://electronicsmaker.com/em/admin/pdf/free/4%20channel%20RF%20remote.pdf
http://embedjournal.com/2013/05/make-a-rc-robot-car/
http://jap.hu/electronic/
http://kitsnspares.com/admin/pdffiles/Remote%20Controlled%20Land%20Rover.pdf
http://maxembedded.com/2012/12/20/making-an-rf-car/
http://modern-engineering.blogspot.com/2013/08/wireless-remote-control-car_1000.html
http://www.botskool.com/tutorials/electronics/general-electronics/building-rf-remote-control
http://www.circuitstoday.com/remote-control-circuit-through-rf-without-microcontroller
http://www.datasheetarchive.com/3--HT12e+application+circuit-datasheet.html
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http://www.robomart.com/434-mhz-rf-4-ch-wireless-remote-control.html
http://www.wzmicro.com/rf.htm
http://www.wzmicro.com/wireless_transmitter.htm
http://www.botskool.com/downloads/electronics/datasheets/HT12D.pdf
http://www.futurlec.com/Others/HT12E.shtml
http://www.thestarrlab.com/2013/04/boolean-logic-not-gates.html
http://www.dummies.com/how-to/content/electronics-projects-how-to-build-a-not-gate-circu.html

