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Half-Wave and Full-Wave Diode Rectifiers

Introduction
Rectifiers convert alternating current to direct current. This worksheet calculates the response of 
both a half-wave and a full-wave diode rectifier circuit with a single capacitor filter in response to a 
sinusoidal input.

First, we define and plot the response of an ideal diode. Then, we define, solve and plot the 
response of differential equations that describe half-wave and full-wave rectifiers.

Reference:
Adapted from this Maple worksheet by Tony Vaughan.

Parameters
Capacitance and resistance of half-wave rectifier

Temperature
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Diode saturation current

Emission coefficient (1 for germanium, 2 for silicon)

Input voltage to circuit

Boltzman constant

Charge on an electron

 Ideal Diode
Thermal voltage 

Ideal diode equation
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Half-Wave Rectifier
This differential equation describes the half-wave rectifier circuit with a single capacitor filter, 
where i1 is the diode current.

This non-linear first order differential equation describes the circuit.
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Full-Wave Rectifier
This differential equation describes the full-wave rectifier circuit with a single capacitor filter, where
i1 and i2 are the diode currents.
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