The Triac

Triacs are three terminal devices that are used to switch large a.c. currents with a small trigger signal. Triacs are commonly used in dimmer switches, motor speed control circuits and equipment that automatically controls mains powered equipment including remote control. The triac has many advantages over a relay, which could also be used to control mains equipment; the triac is cheap, it has no moving parts making it reliable and it operates very quickly.


The three terminals on a triac are called ‘Main Terminal 1’ (MT1), ‘Main Terminal 2’ (MT2) and ‘Gate’ (G). To turn on the triac there needs to be a small current IGT flowing through the gate, this current will only flow when the voltage between G and MT1 is at least VGT. The signal that turns on the triac is called the trigger signal. Once the triac is turned on it will stay on even if there is no gate current until the current flowing between MT2 and MT1 fall below the hold current IH.

The triac is always turned fully on or fully off. When the triac is on there is virtually no pd between MT2 and MT1 so the power dissipated in the triac is low so it does not get hot or waste electrical power. When the triac is off no current flows between MT2 and MT1 so the power dissipated in the triac is low so it does not get hot or waste electrical power. This means that triacs can be small and are very efficient.


Triacs can be used in d.c. circuits in which case when the triac is triggered it will stay on until power is removed from the triac. It is easy to calculate the value of gate resistor needed to turn on a triac using the gate characteristics and ohms law. The maximum value of resistor can be found from the voltage across the resistor (VS - VGT) divided by the gate current IGT. So, R = (VS - VGT)/ IGT

In a.c. circuits the triac needs to be repeatedly triggered because the triac turns off when the a.c. current goes from positive to negative or negative to positive as the current become momentarily zero. The triac is used in mains circuits to control the amount of power by only turning the triac on for part of the wave a bit like in pulse width modulation. This can be done by varying the value of the gate resistor so that the triac does not turn on until the a.c signal reaches a particular voltage. The problem with this first dimmer is that there is a very high voltage across the variable resistor and it will get hot as there is a lot of power to dissipate (P=V2/R). 

To get round the problem of needing a high power components the variable resistor is usually connected between MT2 and G so current will only flow through the resistor to trigger the triac(fig 4), once the triac is on the voltage at MT2 falls to zero so no current flows through the resistor. The other problem with these circuits is that the minimum power is half the maximum this is because the highest voltage, which will give the latest trigger point, occurs half way through each half wave. Using a capacitor can solve this problem, the resistor is adjusted so that the charging time allows the trigger to happen at any point in the half cycle (fig 5).
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