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Diode Applications

SKILLSSKILLS
• To  obtain and to interpret the signals and parameters 

(ripple voltage, PIV, dissipated power) in rectifiers circuits

• To know the parameters (Zener voltage, minimum 

current, maximum power…) and applications of Zener 
diodes

• To know the basics parameters of light-emitting (LED y 
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• To know the basics parameters of light-emitting (LED y 

LASER) and light-detecting (photodiodes) diodes



Applications

POWER 
TRANSFORMER
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Rectifiers
Half-Wave Rectifier

Primary winding voltage Secondary winding voltage

Output voltage Diode current Diode voltage

Ideal Diode
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Rectifiers
Half-Wave Rectifier

Primary winding voltage Secondary winding voltage

Output voltage Diode current Diode voltage

Diode 2º approximation (Vγγγγ ON)
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Rectifiers
Half-Wave Rectifier + Filter

Primary winding voltage Secondary winding voltage

Output voltage Diode current Diode voltage

Ideal Diode

T: Secondary winding voltage period
f: Secondary winding voltage frequency
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Rectifiers
Full-Wave Rectifier (Bridge rectifier)

Primary winding voltage Secondary winding voltage

Output voltage Diode current
Diodes voltage

Ideal Diode
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Rectifiers
Full-Wave Rectifier (Bridge rectifier)

Primary winding voltage Secondary winding voltage

Output voltage Diode current
Diodes voltage

Diode 2º approximation (Vγγγγ ON)
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Rectifiers
Full-Wave Rectifier (Bridge rectifier) + Filter

Primary winding voltage Secondary winding voltage

Output voltage Diode current
Diodes voltage

Ideal Diode

T: Secondary winding voltage period
f: Secondary winding voltage frequency
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I-V characteristic

Zener Diodes

Symbol

Anode Cathode

I-V characteristic
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I-V characteristic approximations

Zener Diodes
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Anode Cathode

I-V characteristic approximations

Ideal Zener 2º approximation
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Applications : Voltage stabilizer

Zener Diodes
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Applications : Limiters (using i-v characteristic approximations)

Calculate and draw the transfer function, Vo as a function of Vi , with Vγ=0.7V, VZ=5V.

Zener Diodes

•Zener : Forward region
•Zener : Reverse region •Zener : Zener region
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� Forward region: Current to light conversion

� Emission wavelengths, λ, (different colors). 

LED (Light Emitting Diode)

LEDs y LASER Diodes

� Wide emission spectrum (several λ)
� Conduction threshold voltage (Blue

LED: Vγ≈3V; Green LED: Vγ≈2.5V;
Yelow LED: Vγ≈1V)

Diodo LASER  
(Light Amplification by Stimulated Emission of Radiation)

Optical 
power(mW)

LASER Diode

LED(Light Amplification by Stimulated Emission of Radiation)

�Narrow emission spectrum(≅ only one λ)
�Coherent light
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Forward 
current (mA)



Photodiodes

� Reverse region: Light to current conversion
� Wavelength range 

Conditioner circuit

(Current- Voltage converter)

www.hamamatsu.com
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