
Electronic Circuits
Lecture 3.3: Special Diodes & Diode Applications



Diode Specifications

 Peak Inverse Voltage

 In reverse biasing, the maximum diode voltage. Over this value, the diode is corrupted.

 Maximum Forward Current

 In forward biasing, the maximum diode current. Over this value, the diode is corrupted.

 Zener Voltage 

 The maximum reverse voltage to break the diode. After this voltage, zener conducts the current. This is less than the peak 
inverse voltage.

 Diode Capacitance

 Since there are two adjacent layers with opposite charges separated by the depletion layer, a diode can have a significant 
capacitance in pF levels.

 Response Time

 Because of the diode capacitance, any resistor connected to the diode circuit forms RC time constant, which results in a 
time delay in response.



Special Diodes (1)



Special Diodes (2)



Zener Diode

 Zener diodes are used for

 Two zener in series but opposite 
connection to limit the voltage.

 Reverse connection as a voltage 
regulator.



Zener Diode Application (1)

 By considering RL and Rs voltage divider rule and 
Ohm’s Law restriction to the current:
 If V > Vz, then Vout = Vz

 If V <= Vz, then Vout = Vz = V

 Vz = 5.0 V, +V = 12 V, the maximum power of the 
zener is 2 W. Then,

 𝐼𝐼𝑍𝑍,𝑚𝑚𝑚𝑚𝑚𝑚 = 𝑃𝑃𝑍𝑍,𝑚𝑚𝑚𝑚𝑚𝑚
𝑉𝑉𝑍𝑍

= 2𝑊𝑊
5𝑉𝑉

= 400𝑚𝑚𝑚𝑚

 𝑅𝑅𝑠𝑠,𝑚𝑚𝑚𝑚𝑚𝑚 = 𝑉𝑉𝑠𝑠−𝑉𝑉𝑍𝑍
𝐼𝐼𝑍𝑍

= 12−5 𝑉𝑉
0.4 𝐴𝐴

= 17.5 𝑜𝑜𝑜𝑜𝑜𝑜𝑜

 𝐼𝐼𝐿𝐿 = 𝑉𝑉𝑍𝑍
𝑅𝑅𝐿𝐿

= 5 𝑉𝑉
1000 𝑜𝑜𝑜𝑜𝑜𝑜𝑜

= 5 𝑚𝑚𝑚𝑚 if 1kOhm resistor is 
connected as the load.

 𝐼𝐼𝑍𝑍 = 𝐼𝐼𝑠𝑠 − 𝐼𝐼𝐿𝐿 = 400 𝑚𝑚𝑚𝑚 − 5 𝑚𝑚𝑚𝑚 = 395 𝑚𝑚𝑚𝑚

 𝑃𝑃𝑍𝑍 = 𝑉𝑉𝑍𝑍 ∗ 𝐼𝐼𝑍𝑍 = 5 𝑉𝑉 ∗ 395 𝑚𝑚𝑚𝑚 = 1.975 𝑚𝑚𝑚𝑚



Zener Diode Application (2)



LED: Light-Emitting Diode Characteristics



LED Application



Opto-coupler (Opto-isolator)

 Opto-isolators are digital or switching devices, so 
they transfer either “ON-OFF” control signals or 
digital data. Analogue signals can be transferred by 
means of frequency or pulse-width modulation.

 This allows information to be transferred between 
circuits without an electrical connection or common 
ground potential.



Bypass & Blockade

 PV Module Application:
 Diodes are devices that allow current to flow in 

one direction only.

 Diodes colored green above are “bypass diodes”, 
one in parallel with each solar panel to provide a 
low resistance path. Bypass diodes in solar panels 
and arrays need to be able to safely carry this 
short circuit current.

 Diodes colored red are referred to as the 
“blocking diodes”, also called a series diode or 
isolation diode, ensure that the electrical current 
only flows in one direction “OUT” of the series 
array to the external load, controller or batteries.



Bypass for Relays (1)

 Diode (D1) is reversely connected to the coil of 
the relay via MOSFET (Q1).

 Practical optocoupler and relay connection. 
Using a Raspberry Pi board (or any other 
microcontroller) to control very-high-voltage 
devices via digital input/output voltages.



Bypass for Relays (2)

 Practical simple relay module. Using an Arduino 
Uno R3 board (or any other microcontroller) to 
control high-voltage devices (upto a 220-V lamp, 
or similar) via digital input/output voltages.

 A diode (1N4007) is reversely connected to the 
coil of the relay via NPN transistor (BC547).

 VCC: Relay input voltage

 GND: Relay ground voltage reference

 Signal: Digital control signal

 Common Contact: Power to the external device

 Normally Closed: Common contact is connected 
when the signal is LOW ; otherwise, disconnected.

 Normally Open: Common contact is connected 
when the signal is HIGH; otherwise, disconnected.



LTS: Left to Students (Voltage Doubler)

Download and install relay 
models into the software via: 

https://forum.allaboutcircuits.c
om/threads/ltspice-modified-
relay-models.188250/ 

Then, analyze all the circuit 
given in this lecture using 
LTspice!

https://forum.allaboutcircuits.com/threads/ltspice-modified-relay-models.188250/
https://forum.allaboutcircuits.com/threads/ltspice-modified-relay-models.188250/
https://forum.allaboutcircuits.com/threads/ltspice-modified-relay-models.188250/


Thanks for 
listening 

YALÇIN İŞLER

Assoc. Prof.
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