
IGBT gate drive circuit suitable for a low-side device 

 

The supply E provides a positive voltage to the collector of the IGBT and a negative voltage to the 

emitter. RG ensures that in the absence of a gate control voltage, the IGBT gate capacitance discharges 

to zero. It also ensures that no induced voltages turn ON the IGBT. R1 limits the charge and discharge 

currents of the gate capacitances. C1 speeds up the switching times of the IGBT. 

  



High-side MOSFET gate drive 

 

The gate drive must be able to charge and discharge the MOSFET gate capacitance rapidly. The 

floating supply must supply +15 V and – 15 V to the gate drive in order to switch the MOSFET ON and 

OFF. The supply must be floating, i.e. it must be galvanically isolated from the MOSFET drain and 

source connected supply. The level shifter is needed to transfer the control signal to the correct 

potential for switching the MOSFET or must provide galvanic isolation for the control circuitry against 

the usually lethal voltages in the circuit. 

 

  



battery charger/trickle charger 

 

The circuit is a battery charger consisting of a half wave rectifier circuit. R1 limits the current 
flow from the source through the diode when the transistor Darlington pair is switched off. 
This is the trickle current which is designed to replace the losses in a lead acid battery 
which is > 50 mA. The zener diode D2 and diode D3 keep the base of transistor Q2 at 13.7 
V. The sum of the two base-emitter volt drops of the transistors equals 1.4 V. Thus, when 
the battery voltage falls below 12.3 V the Darlington pair starts to conduct adding to the 
trickle current via R1. The more discharged the battery becomes, the harder the transistors 
are switched on. The lower battery voltage causes the charging current to increase 
dramatically to bring the battery voltage back above 12 V.  
  



Controlled single-phase full wave rectifier 

 

The thyristor and load are in series with each other and are fed positive half sinusoids from the bridge 

rectifier. The thyristor remains OFF until it receives a positive pulse on its gate. The load current and 

voltage while the thyristor is OFF are both zero. When the thyristor is switched ON the load voltage 

equals the supply voltage. The thyristor switches OFF at every voltage zero. The process then repeats 

itself 

 


