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DAY 5 : Electromechanical Relay Control
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Webinar Logistics

• Turn on your system sound to hear the streaming presentation.

• If you have technical problems, click “Help” or submit a question asking for 
assistance.

• Participate in ‘Group Chat’ by maximizing the chat widget in your dock.

• Submit questions for the lecturer using the Q&A widget. They will follow-up 
after the lecture portion concludes.
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Don Wilcher
Visit ‘Lecturer Profile’ in your console for more details.
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Agenda:

• Electromechanical Relay Construction
• Transistor Relay Driver Circuit
• Lab: A Basic RPi4 Electromechanical Relay Controller
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Electromechanical Relay Construction

Source:
https://www.omron-ecb.co.kr/relay-basics/basic

An electromechanical 
switch that can be turned 
ON and OFF by a low 
current signal is called an 
electromechanical relay.

https://www.omron-ecb.co.kr/relay-basics/basic
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Electromechanical Relay Construction…

Source:
https://www.circuitstoday.com/working-of-relays

https://www.circuitstoday.com/working-of-relays
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Electromechanical Relay Construction…

Science Application
?

How do we take…

Convert to
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Question 1

What is the name of the moveable part on an electromechanical 
relay?
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Electromechanical Relay Construction…

Science
Application

How do we take…

https://www.allaboutcircuits.com/textbook/digital/chpt-5/relay-construction/
Source:

Convert to

https://www.allaboutcircuits.com/textbook/digital/chpt-5/relay-construction/
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Electromechanical Relay Construction…

https://www.electronics-notes.com/articles/electronic_components/electrical-electronic-relay/what-
is-a-relay-basics.php

Source:

Typical Electromechanical Relay Symbols

New Symbol: SPDT device Old Symbol: SPDT device Double Pole-Double Throw (DPDT) device

https://www.electronics-notes.com/articles/electronic_components/electrical-electronic-relay/what-is-a-relay-basics.php


Sponsored By

11

Transistor Relay Driver…

Controlling a High 
Current Electrical Load…
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Transistor Relay Driver…

Controlling a High 
Current Electrical Load…
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Question 2

What are the common switching contacts on an electromechanical 
relay?



Sponsored By

14

Transistor Relay Driver Circuit…

Controlling a High Current Electrical 
Load with Low Current Switching

where:

𝐵𝐵 = Beta
𝐼𝐼𝑐𝑐 = Collector Current

𝐼𝐼𝐵𝐵 = Base Current

𝐵𝐵 =
𝐼𝐼𝐶𝐶
𝐼𝐼𝐵𝐵

ℎ𝑓𝑓𝑓𝑓 =
𝐼𝐼𝐶𝐶
𝐼𝐼𝐵𝐵orEquation 1:

𝐼𝐼𝐶𝐶 = 𝐵𝐵𝐼𝐼𝐵𝐵Equation 2:
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Transistor Relay Driver Circuit…
Controlling a High Current Electrical 
Load with Low Current Switching…

where:

𝐵𝐵 = Beta
𝐼𝐼𝑐𝑐 = Collector Current

𝐼𝐼𝐵𝐵 = Base Current

𝐵𝐵 =
𝐼𝐼𝐶𝐶
𝐼𝐼𝐵𝐵

ℎ𝑓𝑓𝑓𝑓 =
𝐼𝐼𝐶𝐶
𝐼𝐼𝐵𝐵orEquation 1:

𝐼𝐼𝐶𝐶 = 𝐵𝐵𝐼𝐼𝐵𝐵Equation 2:Transistor 
Family of 
Curves

Source:
https://components101.com/articles/understanding-bjt-transistor-and-how-to-use-it-in-your-circuit-
designs

https://components101.com/articles/understanding-bjt-transistor-and-how-to-use-it-in-your-circuit-designs
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Transistor Relay Driver Circuit…

Example of a Partial Transistor Datasheet
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Transistor Relay Driver Circuit…
Equation 3: 𝑣𝑣𝐵𝐵 =

𝑣𝑣𝐼𝐼𝐼𝐼𝑅𝑅
𝑅𝑅𝑇𝑇

𝑣𝑣𝐵𝐵 =
5𝑣𝑣10𝑘𝑘𝑘𝑘

11𝑘𝑘𝑘𝑘
𝑣𝑣𝐵𝐵 = 4.5V

𝑣𝑣𝐵𝐵 > 𝑣𝑣𝐵𝐵𝐵𝐵:

Transistor is ON

𝑣𝑣𝐵𝐵 =
𝑣𝑣𝐼𝐼𝐼𝐼𝑅𝑅
𝑅𝑅𝑇𝑇

𝑣𝑣𝐵𝐵𝐵𝐵 = 0.7𝑣𝑣

𝑣𝑣𝐵𝐵 =
0𝑣𝑣10𝑘𝑘𝑘𝑘

11𝑘𝑘𝑘𝑘
𝑣𝑣𝐵𝐵 = 0V

Transistor is OFF

𝑣𝑣𝐵𝐵 < 𝑣𝑣𝐵𝐵𝐵𝐵:

Basic Transistor Switching Analysis
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Question 3

Using the transistor relay driver circuit on slide 16, determine the 
base voltage (Vb) with an input control voltage of 3.3V?
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Lab Project: A Basic RPi4 Electromechanical Relay Controller



Sponsored By

20

Big IDEAS:

1. Learners will be able to wire an electronic controller using a few off the 
shelf components .

2. Learners will be able to build a solid-state driver for relay control using 
Physical Computing concepts.

3. Learners will be able to make small changes to the code for 
personalization. 

Lab Project: A Basic RPi4 Electromechanical Relay Controller…
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A RPi4 Electromechanical Relay Controller Block Diagram
Lab Project: A Basic RPi4 Electromechanical Relay Controller…
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Lab Project: A Basic RPi4 Electromechanical Relay Controller…

A RPi4 Electromechanical Relay Controller Functional Block 
Diagram



Sponsored By

23

Major Components
Lab Project: A Basic RPi4 Electromechanical Relay Controller…
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Electrical Wiring Diagram

Lab Project: A Basic RPi4 Electromechanical Relay Controller…
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25https://www.mpja.com/12VDC-SPDT-3A-Relay-Hui-Ke/productinfo/31935+RL/

Pinout of the HK4100F Electromechanical Relay

Lab Project: A Basic RPi4 Electromechanical Relay Controller…

Bottom View

Coil Common

N.O.

N.C.

Source:

https://www.mpja.com/12VDC-SPDT-3A-Relay-Hui-Ke/productinfo/31935+RL/
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K1
HK4100F

Q1
S8050

Electronic Circuit Schematic Diagram
Lab Project: A Basic RPi4 Electromechanical Relay Controller…
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Question 4

What type of transistor is used to drive the electromechanical 
relay in the controller project?
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Circuit Breadboard Complete
Lab Project: A Basic RPi4 Electromechanical Relay Controller…
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Demo

Lab Project: A Basic RPi4 Electromechanical Relay Controller…

https://youtu.be/nf-nPPIniy8

https://youtu.be/nf-nPPIniy8
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Processing Code
Lab Project: A Basic RPi4 Electromechanical Relay Controller…



Sponsored By

31

Processing Code…
Lab Project: A Basic RPi4 Electromechanical Relay Controller…
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Processing Code…
Lab Project: A Basic RPi4 Electromechanical Relay Controller…
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Question 5

Write the Processing code of instruction for toggling the 
electromechanical relay state.
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Thank you for attending
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Please consider the resources below:
• Electromechanical Relay Construction

• Physical Computing
O’Sullivan, D., & Igoe, T. (2004). Physical computing: Sensing and controlling the physical world with 

computers. Boston, MA: Thompson.
• Freenove Ultimate Starter Kit for Raspberry Pi

http://www.freenove.com/tutorial.html

• The HK4100F Datasheet

https://www.omron-ecb.co.kr/relay-basics/basic

https://www.mpja.com/12VDC-SPDT-3A-Relay-Hui-Ke/productinfo/31935+RL/

http://www.freenove.com/tutorial.html
https://www.omron-ecb.co.kr/relay-basics/basic
https://www.mpja.com/12VDC-SPDT-3A-Relay-Hui-Ke/productinfo/31935+RL/


Thank You
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