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Lesson 8 - Lecture 4:  Outputs 
Instructor:  Mr. Whalen 
 

Goals for this lecture 

For the student to gain an introductory understanding of the Control Systems & Components used in 
automation with a focus on outputs. 

What do we mean by an Output? 
1. Because we can rely on the laws God has put in place…Math can be used to… 

a. Allow an output to communicate something from the PLC/controller to… 
“do” something 
b. or that something needs to be done 

2. What does the communication consist of? 
a. Typically an output is said to be On or Off 
b. Variable analog voltage or current level 
c. Communication – bit, byte, word, etc. 
d. The PLC output is the input to the work being done 

3. How is the communication transferred? 
a. A wire 
b. Voltage Level 
c. Current Level 
d. Light 
e. Sound 
f. Network 
g. Data Structure 
h. Wireless 

Work Outputs 
1. AC Motor 
2. Servo Motor 
3. DC Motor 
4. Stepper Motor 
5. Pneumatic Module 
6. Hydraulic Module 
7. Electromagnetic Actuator 
8. Fan, Heat, Cold 
9. Light/Indicator 
10. Meter 
11. Robot 
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AC Motor 
  Electromagnetic in Nature 

1. AC Powered 
2. Uses principles of electromagnetism to function/turn 
3. Ratings by IEC (Independent Electoral Commission) or NEMA (National Electrical 
Manufacturers Association) 
4. Horsepower, RPM, and Frame Size important 
5. More HP – More $$$ 
6. How does it “work”? 
7. Why use this as an output 

Servo Motor 
1. AC or DC Powered 
2. Position, Speed control at high torque 
3. How does it do “work”? 

a. Electrical Pulses, Encoder feedback 
4. Used in applications where specific task is to be done repeatedly in a very precise 
manner 
5. Robotics, computers, CD/DVD players, positioning 
6. Why is it used as a work output? 

DC Motor 
1. DC powered 
2. How does it “work”? 

a. Can use Brushes like an AC Motor – but newer types use transistors 
3. Why would I use this as a work output? 

a. Efficient, precision 
Stepper Motor 

1. DC Powered 
2. Divides full rotation of motor into steps 
3. How does it work? 

a. Uses electromagnetics to step/index 
4. Why would I use this as a work output? 

Pneumatic Module 
1. Can be DC or AC powered – but typically DC 
2. Used for linear position or turning on/off air pressure 
3. How does it do work? 

a. Electrical pulse uses air pressure to do work 
4. Why is it used as a work output? 

Hydraulic Module 
1. Can be AC or DC powered 
2. Used for linear position or turning hydraulic fluid pressure on or off 
3. How does it work? 
4. Electrical pulse or mechanical actuation to use hydraulic fluid to do work 
5. Why would I use this as a work output? 

 
 



 Lesson 8:  OVERVIEW OF CONTROL SYSTEMS & COMPONENTS 

3 | P a g e  
 

Electromagnetic Actuator 
1. DC or AC powered 
2. Used for linear positioning 
3. How does it do work? 
4. Electrical pulses turn screw or drive belt 
5. Why would I use this as a work output? 

Fan, Heat, Cold 
1. AC powered 
2. Used for heating & cooling 
3. How does it do work? 
4. Electrical switching turns on heat or cooling 
5. Why would I use this as a work output? 

Robot 
1. Uses Both AC AND DC power 
2. Used for assembly, testing, painting, gluing, welding, more 
3. How does it do work? 
4. Use of Servo based controls to move in different directions, pneumatics, hydraulics, 
and electro mechanical actuators to pick up and move things. 
5. Why use this as a work output? 

Meter 
1. Can be run on AC or DC power 
2. Used for tracking information during a process 
3. How does it do work? 
4. Electrical signals are turned into usable information on some type of screen 
5. Why use this as a work output? 

Light Indicator 
1. Typically DC based LED products today 
2. Used for indication during production process 
3. How does it do work? 
4. Electrical output turns light on or off 
5. Why use this as a work output? 

 
SUMMARY 
1. Outputs are how a PLC/Controller engages in work 
2. There are many different types of outputs 
3. The output of the PLC is the input to the Output doing work 
4. Automation would not work without outputs 
5. Inputs and Outputs working within the context of the controller program to control the process 


