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5.8 OPTOCOUPLER or OPTO-ISOLATOR 

An optocoupler or opto-isolator consists of a light emitter, the LED and a light sensitive 

receiver which can be a single photo-diode, photo-transistor, photo-resistor, photo-SCR, 

or a photo-TRIAC with the basic operation of an optocoupler being very simple to 

understand. 

Phototransistor Optocoupler 

 

Fig:5.8.1 Symbol of Photo Transistor 

Assume a photo-transistor device as shown. Current from the source signal passes 

through the input LED which emits an infra-red light whose intensity is proportional to 

the electrical signal. 

This emitted light falls upon the base of the photo-transistor, causing it to switch-ON and 

conduct in a similar way to a normal bipolar transistor. 

The base connection of the photo-transistor can be left open (unconnected) for maximum 

sensitivity to the LEDs infra-red light energy or connected to ground via a suitable 

external high value resistor to control the switching sensitivity making it more stable and 

resistant to false triggering by external electrical noise or voltage transients. 

When the current flowing through the LED is interrupted, the infra-red emitted light is 

cut-off, causing the photo-transistor to cease conducting. The photo-transistor can be used 

to switch current in the output circuit. The spectral response of the LED and the photo-

sensitive device are closely matched being separated by a transparent medium such as 

glass, plastic or air. Since there is no direct electrical connection between the input and 

output of an optocoupler, electrical isolation up to 10kV is achieved. 

Optocouplers are available in four general types, each one having an infra-red LED 

source but with different photo-sensitive devices. The four optocouplers are called the: 

Photo-transistor, Photo-darlington, Photo-SCR and Photo-triac as shown below. 
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Optocoupler Types 

 

Fig:5.8.2 Symbol of Various Opto Coupler 

 The photo-transistor and photo-darlington devices are mainly for use in DC circuits 

while the photo-SCR and photo-triac allow AC powered circuits to be controlled. There 

are many other kinds of source-sensor combinations, such as LED-photodiode, LED-

LASER, lamp-photoresistor pairs, reflective and slotted optocouplers. 

Simple home made opto-couplers can be constructed by using individual components. 

An Led and a photo-transistor are inserted into a rigid plastic tube or encased in heat-

shrinkable tubing as shown. The advantage of this home-made optocoupler is that tubing 

can be cut to any length you want and even bent around corners. Obviously, tubing with 

a reflective inner would be more efficient than dark black tubing. 

Home-made Optocoupler 

 

Fig:5.8.3 Homemade Optocoupler 
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Optocoupler Applications 

Optocouplers and opto-isolators can be used on their own, or to switch a range of other 

larger electronic devices such as transistors and triacs providing the required electrical 

isolation between a lower voltage control signal, for example one from an Arduino or 

micro-controller, and a much higher voltage or mains current output signal. 

Common applications for opto-couplers include microprocessor input/output switching, 

DC and AC power control, PC communications, signal isolation and power supply 

regulation which suffer from current ground loops, etc. The electrical signal being 

transmitted can be either analogue (linear) or digital (pulses). 

In this application, the optocoupler is used to detect the operation of the switch or another 

type of digital input signal. This is useful if the switch or signal being detected is within 

an electrically noisy environment. The output can be used to operate an external circuit, 

light or as an input to a PC or microprocessor. 

  


