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Abstract— The present paper describes a design and implementation of an infrared (IR) remote control signal decoder 

which can be used for various home control applications. In the fast growing world today it is necessary to control the fan 

speed, light intensity, air conditioners and television from remote locations. For a demonstration we have designed remote 

controlled fan regulator and ON-OFF power supply switch. The entire system is based on NE 555 timer, decade counter 

and TRIAC that makes the control system smarter and easy to modify for other applications. Fan is one of the unavoidable 

Electronic equipment in our day today life. The presence of a fan in a house or office is not now considered as a luxury on 

the other hand it is included in the basic requirement. The uses of new electronic theories have been putdown by expertise 

to increase the facilities given by the existing appliance. Here the facility of ordinary fan is increased by the making it 

controlled by a remote. It enables the user to operate or control a fan regulator and operate the mains power switch from 

about 10 meters away. Here the variation in the firing angle of triac is used for regulating the speed .Any button on the 

remote can be used for controlling speed of the fan.  Using this circuit, we can change the speed of the fan from our couch 

or bed. The remote transmits a tone using an infrared light-emitting diode. This tone is decoded by a receiver, since the 

receiver only switches when the tone is received. This innovation can be a success only if people are made aware about its 

advantages and how user-friendly it is. The circuit can also be used to regulate the intensity of light. This innovation finds 

its use mainly to help old age people who don’t want to walk in order to control the speed of fan. It also finds its use of 

somebody wants to change the speed while sleeping.  The control setting and output AC voltage of fan regulator has been 

observed. 

 
Index Terms— Infra-red, Control, Receiver, Transmitter, NE555, TRIAC, opto coupler.  

I. INTRODUCTION 

Today, electronics is used in home appliances for wide purposes including the motor regulation of a washing 

machine, the control of a vacuum cleaner, the light dimming of a lamp or the heating in a coffee machine etc. This 

pervasion increases rapidly because appliances require enhanced features, easy to built and modify as electronics 

based solutions become cheaper and more sophisticated. They are more flexible, often need less components and 

provide faster time to market. With an analog IC, the designer is limited to a fixed function frozen inside the device. 

Remote control facilitates variety of operation around the home or office from a distance such as fan regulators and 

mains power supply. It provides a system that is easy to understand and also to operate, a system that would be 

cheap and affordable, reliable and easy to maintain the system of remote control and offers long durability. It adds 

more comfort to everyday living by removing the inconvenience of having to move around to operate a fan 

regulator. The system   seeks   to   develop   a   system   that   is   cost   effective   while   not undermining the need 

for efficient working. The first   remote control, called “lazy bones” was developed in 1950 by Zenith Electronics 

Corporation (then known as Zenith Radio Corporation). The   device   was   developed   quickly,   and   it   was   

called   “Zenith   space command”, the remote went into production in the fall of 1956, becoming the first practical 

wireless remote control device. The average individual these days probably picks up a remote control at least once 

or twice a day. 

 

Basically,   a   remote   control works   in the   following manner.  A button is pressed. This completes a specific 

connection which produces a Morse code line signal specific to that button. The transistor amplifies the signal 

sends it to the LED which translates the signal into infrared light. The sensor on the appliance detects the infrared 

light and reacts appropriately. The remote control’s function is to wait for the user to press a key and then translate 

that   into infrared light signals that are received by the receiving appliance. The carrier frequency of such infrared 

signals is typically around 36 kHz. The aim of this work is to design and construct a remote control for a fan 

regulator.  The   remote   control   device   sends   an   infra-red   beam, which is received by the infra-red sensor on 

the regulator and the speed of the fan is increased. One of the primary objectives of an engineer is to endeavor to 
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deliver the best product or the most efficient services at the lowest cost to the end user. The system was found to 

meet the expected results. 

II. BLOCK DIAGRAM  

 

III. CIRCUIT DIAGRAM  
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Receiver 

 

 
 

IV. WORKING OF THE CIRCUIT  

The 230 V from AC mains is stepped down to 12V and Regulated byIC7809, capacitor and Diodes to 9V. This 

filtered 9V is used for providing supply to the entire circuit. Any button of remote control can be used to control the 

speed of the fan. The remote control produces infrared ray switch is received by the TSOP infrared receives 

module. The TSOP used here is TSOP 1738. It is capable for receiving signals up to 38 KHZ. The infrared rays are 

received by the TSOP sensor and its output is given as a trigger to the first monostable multivibrator NE 555 

through a LED and Resistor R4.This NE555 which is wired as Monostable multivibrator is used to delay the clock 

to decade counter CD 4017. We can directly give the output of TSOP to decade counter, but while doing so all the 

small pulse or noises may also act as clock to counter and counter starts counting. The decade counter has ten 

outputs from Q0 to Q9. But here we are using only Q0 to Q4. Q5 is not used and Q6 is used to reset the counter. The 

output of decade counter is taken through Resistors R5 to R9. The resistor R5 to R9 and capacitor C5 controls  

 

the pulse width which is actually determining the speed of the fan. If the Q0 output is high the capacitor C5 is 

charged through R5, if Q1 is high capacitor C5 is charged through R6 and so on, thereby controlling the speed of 

the fan accordingly. Here we are controlling the speed of the fan in five levels that is why we are taking five outputs 

(A0 to Q4). Another NE 555 is used here which is also wired as monostable multivibrator. This monostable 

multivibrator is triggered by pulses from opto coupler MCT2E. It is wired as Zero crossing detector. The output 

from decade counter is given to NE555 and this is given to the transistor BC548.It is given to the Opto isolator 

MOC 3021. It is used for driving the Triac BT136. Triac is a type of thyristor. Here the resistor R13 (470hm) and 

capacitor C7 (0.01μF) combination is used as snubber network for the Triac. The Resistors R5 to R9 and capacitor 

C5 are used to control the pulse width. When Q0 output is high the pulse width is maximum, when Q1 output is 
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high pulse width is decreased slightly. As the pulse width decreases firing angle of the triac increases and speed of 

the fan also increases. By using remote control we are actually controlling pulse width, which in turn varies the 

firing angle of triac, and there by varying the speed of the fan. 

V. HARDWARE DEVELOPMENT 

The first thing what we have done in the project is collect the required components. Then we start our project in a 

bread board. In our project what we have done is given below: 

 First we make 12V power supply.  

 

 
                                             Fig 1: The 12V power supply for the circuit 

 Then we convert the 12V dc source into constant 9V by the voltage regulator IC 7809. 

 The continuity of the circuit is check by multimeter. 

 

 
 

Fig 2: The circuit in Vero Board 

 The output of the IC 7809 is measured with respect to the port 2 (which is ground) and the port 3. This 

output is connected to the sensor TSOP 1738 with a resistor (1K). 

 

 We connect the port 1 with ground and zener diode (5.1V), port 2 with resistor (1K) and sorted with port 

1and both are connected with a capacitor (4.7µ, 16V) and port 3 with resistor (330Ω) and with a LED. 

 

 Connect the LED with the resistor (47K) which is connected with the output of the IC 7809 at port 3 and we 

connect this with the port 2 of NE555 monostable multivibrator. 

 The port 6 & 7 of this NE555 monostable multivibrator is connected with the resistor (100K) and the 

ground terminal of the transformer, the value of which is 0. 

 The port 4 & 8 of NE555 is connected with the 9V supply in Vero Board. The port 1 is ground, port 5 is 

connected with a capacitor (.01µ) and the port 3 is the clock pulse of the next IC CD4017 with port 14. 
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 We connect the port 2, 3, 4, 7, 10 with the diodes and the diodes with different values of resistors (27K, 

33K, 20K, 12K and 3.3K). The port 13 & 8 are grounded with the common ground line in Vero Board. The 

port 16 is Vcc and the port 5 & 15 are connected externally. 

 The outputs of the port 2, 3, 4, 7, 10 are varying with the inputs and the variation of the CLK pulse from the 

NE555 timer. We connect this output with the ports of next NE555 timer, port 6 & 7. These two ports are 

connected with each other and then connect them with the capacitor (.22µ) and grounded with common 

ground in Vero Board. 

 The port 4 & 8 are connected with 9V in the Vero Board. The port 8 is Vcc. Port 1 & 5 is also grounded 

with common ground and the port 5 is connected with a capacitor (.01µ). 

 We connect the port 3 with a base of transistor BC548. The collector part is common ground and the emitter 

with a resistor (470Ω). The port 2 is connected with the port 4 of IC MCT2E. This port connects with a 

resistor (10K) which is common ground in Vero Board. 

 

Fig 3: Complete circuit in Vero Board 

VI. RESULTS AND DISCUSSION 

We have done our project successfully. The 9V power supply which is shown in the circuit diagram is obtained 

throughout the circuit and checks its voltage with the help of multimeter. The one terminal of the load is connected 

to the first port no of the TRIAC BT136 and other terminal of the load is connected to the Neutral of the AC current 

(230V, 50Hz) and the Live of the AC current is connected to the MOC 3021 via 47Ω resistance. Thus we have 

completed the receiver part which is controlled by a remote through a sensor TSOP 1738 and the voltage variation 

of the load is obtained.  
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VII.   CONCLUSION 

IR remote control signal decoder is implemented using decade counter and TRIAC and its application is 

successfully demonstrated for home applications. The system is quite cheap, reliable and easy to operate. We can 

also control the light intensity. The work presented in this article can further be extended for web interfaced control 

application using Ethernet module like ENC28J60, RTL8019 etc. 
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