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ABOUT DEPARTMENT 

 

 Established in: 2013 

 Course offered: B.Tech Mechatronics Engineering 

 Approved by AICTE New Delhi and Accredited by NAAC 

 Affiliated to the University of Dr. A P J Abdul Kalam Technological University. 

DEPARTMENT VISION 

 

To develop professionally ethical and socially responsible Mechatronics engineers to serve the 

humanity through quality professional education. 

 

DEPARTMENT MISSION 

 

1) The department is committed to impart the right blend of knowledge and quality 

education to create professionally ethical and socially responsible graduates. 

2) The department is committed to impart the awareness to meet the current challenges in 

technology. 

3) Establish state-of-the-art laboratories to promote practical knowledge of mechatronics to 

meet the needs of the society 

 

PROGRAMME EDUCATIONAL OBJECTIVES 

 

I. Graduates shall have the ability to work in multidisciplinary environment with good 

professional and commitment.  

II. Graduates shall have the ability to solve the complex engineering problems by applying 

electrical, mechanical, electronics and computer knowledge and engage in life long learning in 

their profession. 

III. Graduates shall have the ability to lead and contribute in a team entrusted with 

professional social and ethical responsibilities. 

IV.     Graduates shall have ability to acquire scientific and engineering fundamentals necessary 

for higher studies and research. 
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CO’s 

C305.1 To impart knowledge on data conversion techniques 

C305.2 To impart knowledge on data acquisition system 

C305.3 To impart knowledge on interfacing system 

C305.4 To impart knowledge on Programmable logic circuits 

C305.5 To impart knowledge on PLC programming 

C305.6 To impart knowledge on interfacing PLC to HMI 

 

  PO’S 

I) Engineering Knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals and an engineering specialization for the solution of complex engineering 

problems. 

 

II) Problem Analysis: Identify, formulate, research literature and analyse complex engineering 

problems reaching substantiated conclusions using first principles of mathematics, natural 

science and engineering sciences. 

 

III) Design and development of solutions: Design solutions for complex engineering problems 

and design system components or processes that meet the specific needs with appropriate 

considerations for public health safety and cultural, societal and environmental considerations. 

 

IV) Conduct investigations of complex problems: Use research based knowledge and research 

methods including design of experiments, analysis and interpretation of data and synthesis of the 

information to provide valid conclusions. 

 

V) Modern tool usage: create, select and apply appropriate techniques, resources and modern 

engineering and IT tools including predictions and modelling to complex engineering activities 

with an understanding of the limitations. 

 

VI) The Engineer and society: Apply reasoning, informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent responsibilities 

relevant to the professional engineering practices. 

 

VII) Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental context and demonstrate the knowledge of and need for 

sustainable development. 

 

VIII) Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice. 

 

IX) Individual and team work: Function effectively as an individual and as a member or leader 

in diverse teams and in multi disciplinary settings. 

 

X) Communication: Communicate effectively on complex engineering activities with the 

engineering community and with the society at large such as, being able to comprehend and 
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write effective reports and design documentation, make effective presentations and give and 

receive clear instructions. 

 

XI) Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member and 

leader in a team, to manage projects and in multidisciplinary environments. 

 

XII) Life – long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life – long learning in the broadest context of technological change. 

 
CO/PO I II III IV V VI VII VIII IX X XI XII 

C305.1 3 3 2 2 - 1 1 1 3 3 3 3 

C305.2 3 3 2 2 - 1 1 1 3 3 3 3 

C305.3 3 3 2 2 - 1 1 1 3 3 3 3 

C305.4 3 3 2 2 - 1 1 1 3 3 3 3 

C305.5 3 3 2 2 - 1 1 1 3 3 3 3 

C305.6 3 3 2 2 - 1 1 1 3 3 3 3 

 3 3 2 2 - 1 1 1 3 3 3 3 

 
3 HIGH 1 LOW 

2 MODERATE - NIL 

 

PSO 

1. Design and develop Mechatronics systems to solve the complex engineering problem by 
integrating electronics, mechanical and control systems.  
2. Apply the engineering knowledge to conduct investigations of complex engineering problem 

related to instrumentation, control, automation, robotics and provide solutions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CO/PSO PSO1 PSO2 

C305.1 3 1 

C305.2 3 1 

C305.3 3 1 

C305.4 3 1 

C305.5 3   0 

C305.6 3 2 

 3 1 



 

 

Course No. Course Name L-T-P - Credits Year of 

Introduction 

 MR305 PLC and Data Acquisition Systems 3-0-0--3 2016  

Prerequisite : NIL 

Course Objectives 

 To provide students the fundamentals of PLC and Data acquisition systems 

 

Syllabus 

Need of computer in a control system-Functional block diagram of a computer control system-

Data loggers- Supervisory computer control- Direct digital control-Digital control interfacing-

SCADA. DACs-Basic DAC Techniques-Types of DAC - ADCs – Types of ADC-Comparison of 

A/D conversion techniques-DAC/ADC specifications -Isolation amplifiers. Sampling theorem – 

Sampling and digitizing – Aliasing – Sample and hold circuit– Definition- design and need for 

data acquisition systems – Interfacing ADC and DAC with Microprocessor / Multiplexer - 

Multiplexed channel operation –Microprocessor/PC based acquisition systems. Basics of PLC- 

Advantages- Capabilities of PLC- Architecture of PLC- Scan cycle- Types of PLC- Types of I/O 

modules- Configuring a PLC- PLC wiring-Simple process control programs using Relay Ladder 

Logic - PLC arithmetic functions - Timers and counters –data transfer-comparison and 

manipulation instructions- PID instructions- PTO / PWM generation. Requirement of 

communication networks of PLC – connecting PLC to computer – Interlocks and alarms Need for 

HMI systems. Types of HMI- interfacing PLC to HMI. 

  

Expected outcome  

 Students will understand the basics of data conversion and data acquisition systems 

 Students will acquire proficiency in programming programmable logic circuits.  

 

Text Books: 

1 Curtis D. Johnson Process Control Instrumentation Tech 8TH Edition Prentice Hall June 2005. 

2. Petrezeulla, Programmable Controllers, McGraw Hill , 1989. 

3. D.Roy Choudhury and Shail B.Jain, Linear Integrated circuits, New age International Pvt .Ltd, 

2003. 

4.John W Webb & Ronald A Reis, “Programmable logic controllers: Principles and 

Applications”, Prentice Hall India, 2003. 

References: 
1. G.B.Clayton, Data Converters The Mac Millian Press Ltd., 1982.  

2. Hughes .T, Programmable Logic Controllers, ISA Press, 1989.  

3. Bolton W. , “Mechatronics”, Pearson Education, 2009  

4. Prof. Rajesh Mehra, Plcs & Scada - Theory And Practice, Laxmi Publication 

Course Plan 

Module Contents Hours 
Sem. Exam 

Marks 

I 

Computer Control -Introduction 

Need of computer in a control system-Functional block 

diagram of a computer control system-Data loggers- 

Supervisory computer control- Direct digital control-Digital 

control interfacing-SCADA.  

7 15% 

II 

Data Converters 

DACs-Basic DAC Techniques-Weighted Resistor- R-2R 

Ladder and Inverted R-2R ladder type DACs- ADCs – 

7 15% 



 

 

Parallel ADC- Dual slope ADC- Successive Approximation 

ADC-Comparison of A/D conversion techniques- DAC/ADC 

specifications - Typical IC’s for DAC- ADC – Isolation 

amplifiers. 

FIRST INTERNAL EXAMINATION 

III 

Data Acquisition Systems 

Sampling theorem – Sampling and digitising – Aliasing – 

Sample and hold circuit– Definition- design and need for data 

acquisition systems – Interfacing ADC and DAC with 

Microprocessor / Multiplexer - Multiplexed channel operation 

–Microprocessor/PC based acquisition systems. 

7 15% 

IV 

Programmable Logic Controllers 

Basics of PLC- Advantages- Capabilities of PLC- Architecture 

of PLC- Scan cycle- Types of PLC- Types of I/O modules- 

Configuring a PLC- PLC wiring.   

7 15% 

SECOND INTERNAL EXAMINATION 

V 

PLC Programming 

Simple process control programs using Relay Ladder Logic - 

PLC arithmetic functions - Timers and counters –data transfer-

comparison and manipulation instructions- PID instructions- 

PTO / PWM generation. 

7 20% 

VI 

PLC Communication and HMI 

Requirement of communication networks of PLC – connecting 

PLC to computer – Interlocks and alarms 

HMI -Need for HMI systems- Types of HMI- interfacing PLC 

to HMI. 

7 20% 

END SEMESTER EXAM 

 

QUESTION PAPER PATTERN 

 

Maximum Marks :  100   Exam Duration:3 hours 

PART A: FIVE MARK QUESTIONS  

8 compulsory questions –1 question each from first four modules and 2 questions each from 

last two modules       (8 x 5= 40 marks) 

PART B: 10 MARK QUESTIONS 

5 questions uniformly covering the first four modules. Each question can have maximum of 

three sub questions, if needed. Student has to answer any 3 questions 

         ( 3 x10 = 30 marks) 

PART C: 15 MARK QUESTIONS 

4 questions uniformly covering the  last two modules. Each question can have maximum of 

four sub questions, if needed. Student has to answer any two questions   

         ( 2 x15 = 30 marks) 

 



QUESTION BANK

MR 305 PLC AND DATA ACQUISITION SYSTEMS

MODULE 1&2

1. Sketch and explain system and types of system
2. Explain  HVAC  system
3. Explain DAC/ADC specifications
4. Discuss about direct type and integrating type ADC
5. Explain need of a computer   in a control system with neat sketch                          
6. Explain data loggers in detail
7. Discuss inverted R-2R ladder
8. Discuss about counter type ADC
9. Explain DDC with an example
10.Explain process control with a neat block diagram
11.A dual slope ADC uses 18 bit counter with 5 MHZ clock. The maximum 

input voltage is +12V and maximum integral output is -10V. If R=100K 
ohm . Find the value of capacitor of the integral

12.Describe the terms a)accuracy  b) monotonocity
13.Explain merits of computer control system                          
14.Explain SCADA
15.Discuss binary weighted DAC
16.Discuss about R-2R ladder DAC
17.Explain different types of data loggers
18.Distinguish between open loop system and closed loop system
19.A counter type ADC uses7 bit DAC. If the full scale voltage is 10 V and the 

analog input is +6.85V . find the time taken by the ADC to generate the 
output if the clock frequency is 5MHZ

20.Discuss about the terms  a) settling time b)stability
21.Explain about direct digital control system in detail
22.Explain supervisory control
23.Summarize on dual slope ADC
24.Describe about successive approximation type ADC

MODULE 3&4

1. Sketch and explain sampling and quantization
2. Explain  instantaneous sampling
3. Explain the features of PLC
4. Discuss about memory unit in architecture of PLC



5. Derive sampling theorem
6. Explain the effect of under sampling. How to avoid it
7. Discuss on basic components of PLC with neat sketch
8. What is PLC? What are the types of PLC? Discuss about the I/O modules 

used in PLC
9. Explain natural sampling
10.Explain objectives Of DAS
11.Write a short note on a) address bus b) data bus c)control bus
12.Describe the input/output  unit
13.An analog signal is expressed by the equation

X(t) = 3cos(50t ) + 10 sin(300t) – cos(100 t). calculate the nyquist rate of 
this signal

14.Explain the signal flow or signal conversion in DAS with neat sketch
15.Discuss the architecture of PLC
16.Discuss about the types of PLC and its applications
17.Explain flat top sampling
18.Write a short note on aliasing
19.Explain the advantages of PLC
20.Write a short note on origin and examples of PLC programming
21.Compare three sampling techniques
22.Find the nyquist rate and nyquist interval for the signal 

X(t)= 1/2  cos(4000t) cos (1000t)
23. Draw and explain in detail about the PLC architecture    
24.Explain briefly the interfacing between ADC and microprocessor with 

the help of neat diagram                                                        

MODULE 5&6

1. Write a short note on data comparison instructions
2. Demonstrate the working of counters with an example 
3. What is the need  of HMI
4. Explain briefly the interlocking in PLC
5. Write a short note on PID instructions
6. Explain the requirements of communication networks of PLC
7. Write the steps for connecting PLC in computer
8. Explain the types of HMI
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Arithmetic Instructions in PLC 
Programming
 The PLC arithmetic functions consist of many

instructions like

 Comparison, Mathematical, Logarithmic, etc.



PLC Comparison instructions
 List of PLC Comparison instructions:

 Equal: CMP ==

 Not Equal: CMP <>

 Greater Than CMP >

 Less Than CMP <

 Greater Than or Equal: CMP >=

 Less Than or Equal: CMP <=







 Equal: CMP == Tests whether two values are equal. If
values are equal then this instruction is logically true.

 Not Equal: CMP <> Tests whether two values are not
equal. If values are not equal then this instruction is
logically true.

 Greater Than: CMP > Compares two values, If the
value of IN0 is greater than the value of IN1 then this
instruction is logically true.

 Less Than: CMP < Compares two values, If the value
of IN0 is less than the value of IN1 then this
instruction is logically true.



 Greater Than or Equal: CMP >= Compares two
values, If the value of IN0 is greater than or equal to
the value of IN1 then this instruction is logically true.

 Less Than or Equal: CMP <= Compares two values, If
the value of IN0 is less than or equal to the value of IN1
then this instruction is logically true.



 Let’s take a simple example of giving an alarm
indication to the operator when the temperature of the
furnace reaches above 850-degree centigrade.







 In the above example, we are getting temperature
value in the memory address MD50, we compare the
value of MD50 with 850.0.

 When the value reaches above 850.0 then it will
activate the output Q0.0, which is directly connected
with a hooter or indicator that will give an alarm signal
to the operator.



List of Arithmetic Instructions in 
PLC:
 Addition: ADD

 Subtraction: SUB

 Multiplication: MUL

 Division: DIV

 Return Fraction: MOD

 Absolute: ABS

 Square Root: SQRT



 Square: SQR

 Exponential: EXP

 Natural Logarithm: LN

 Sine Value: SIN

 Cosine Value: COS

 Tangent Value: TAN

 Arc Sine Value: ASIN

 Arc Cosine Value: ACOS

 Arc Tangent Value: ATAN







 Addition: ADD Adds the two values, IN0 with IN1,
and stores the resulting value in the OUT.

 Subtraction: SUB Subtracts the value of IN1 from IN0
and stores the resulting value in the OUT.

 Multiplication: MUL Multiplies the two values, IN0
with IN1, and stores the resulting value in the OUT.

 Division: DIV Divides the value of IN1 from IN0 and
stores the resulting value in the OUT.

 The input and output values must be Integer or
Floating Point value in ADD, SUB, MUL and DIV
instructions.



 Return Fraction: MOD Divides the value of IN1 from
IN0 and stores the remainder value in the OUT.

 The input and output values must be Integer value in
the MOD instruction.



 Absolute: ABS Returns the absolute value of IN in the
OUT.

 Square Root: SQRT Returns the square root value of
IN in the OUT.

 Square: SQR Returns the square value of IN in the
OUT.

 Exponential: EXP Returns the exponential value of
IN to the base e in the OUT.

 Natural Logarithm: LN Returns the natural
logarithm value of IN in the OUT.



 Sine Value: SIN Returns the sine value of IN in the
OUT.

 Cosine Value: COS Returns the cosine value of IN in
the OUT.

 Tangent Value: TAN Returns the tangent value of IN
in the OUT.

 Arc Sine Value: ASIN Returns the arcsine value of IN
in the OUT.



 Arc Cosine Value: ACOS Returns the arc cosine value
of IN in the OUT.

 Arc Tangent Value: ATAN Returns the arctangent
value of IN in the OUT.

 The input and output values must be a Floating Point
value in EXP, LN, SIN, COS, TAN, ASIN, ACOS, and
ATAN instructions.



 Let’s take an example. Find the flow by the formula 
given below,



 In this formula we have d = pipe diameter, pi is a 
constant, ∆P is the differential pressure and P is the 
line pressure.

 d = pipe diameter is fixed that is around 100mm, 
therefore we are getting 8π*(100/2)^2 = 62800.



 We are getting ∆P in MD40, T in MD44 and P in 
MD48. Now, this is the ladder logic conversion of this 
formula.







 In the above figure, we are multiplying MD10(Differential
Pressure) with MD14(Temperature) and saving its answer
to ANS1.

 Parallel to this, we do multiplication of MD18(Line
Pressure) with 1.325 and saving its answer to ANS2.

 Then divide ANS1 with ANS2 and saving its answer to ANS3
and do the square root of this value. Then in the final step
multiply the answer of square root’s ANS4 to 62800. The
resulting value will save into MD52.

 These are the steps to find the Flow as per the formula is
given above.





DATA COMPARISON INSTRUCTIONS



Data compare instructions compare the data stored 
in two or more words (or registers) and make 
decisions based on the program instructions.

Data Compare Instructions

Data transfer operations are all output instructions, 
whereas data compare instructions are input 
instructions.  

Data Compare Instruction



RSLogix Data Compare Instructions

LIM        
Limit Test       
Test whether one value is within the limit range of 
two other values

LIM MEQ

MEQ
Masked Comparison For Equal
Test portions of two values to see whether they are equal

EQU NEQ LES GRT LEQ GEQ



EQU
Equal
Test whether two values are equal

NEQ
Not Equal
Test where one value is not equal to a second value

LES
Less Than
Test whether one value is less than a second value



LEQ
Less Than or Equal
Test whether one value is less than or equal to a second 
value

GRT
Greater Than
Test whether one value is greater than a second value

GEQ
Greater Than or Equal
Test whether one value is greater than or equal to 
a second value



Equal (EQU) Instruction

The equal (EQU) instruction is an input instruction 
that compares source A to source B. When source A is 
equal to source B, the instruction is logically true; 
otherwise it is logically false.  



EQUAL (EQU) Logic Rung

100250

When the accumulated value of counter T4:0 stored in 
source A's address equals the value in source B's 
address, N7:40, the instruction is true and the output is 
energized. 



The not equal (NEQ) instruction is an input 
instruction that compares source A to source B. When 
source A is not equal to source B, the instruction is 
logically true; otherwise it is logically false.  

NOT EQUAL (NEQ) Instruction



NOT EQUAL (NEQ) Logic Rung

25

When the value stored at source A's address, N7:5, is not 
equal to 25, the output will be true, otherwise the output 
will be false.  



GREATER THAN (GRT) Instruction

The greater than (GRT) instruction is an input 
instruction that compares source A to source B. When 
source A is greater than source B, the instruction is 
logically true; otherwise it is logically false. 



GREATER THAN (GRT) Logic Rung

150220

When the accumulated value of the timer T4:10, stored 
at the address of source A, is greater than the constant 
200 of source B, the output will be on; otherwise, it will 
be off.



LESS THAN (LES) Instruction

The less than (LES) instruction is an input instruction 
that compares source A to source B. When source A is 
less than source B, the instruction is logically true; 
otherwise it is logically false. 



LESS THAN (LES) Logic Rung

10360

When the accumulated value of counter C5:10, stored at 
the address of source A, is less than the constant 350 of 
source B, the output will be on; otherwise, it will be off. 



GREATER THAN OR EQUAL 
(GEQ) Instruction 

The greater than or equal (GEQ) instruction is an input 
instruction that compares source A to source B. When 
source A is greater than or equal to source B, the 
instruction is logically true; otherwise it is logically 
false. 



GREATER THAN OR EQUAL (GEQ) 
Logic Rung

150

If the value stored at the address of source A, N7:55, is 
greater than or equal to the value stored at the address 
of source B, N7:12, the output will be true; otherwise it 
will be false



LESS THAN OR EQUAL (LEQ) Instruction

The less than or equal (LEQ) instruction is an input 
instruction that compares source A to source B. When 
source A is less than or equal to source B, the 
instruction is logically true; otherwise it is logically 
false. 



LESS THAN OR EQUAL (LEQ) Logic Rung

1458

If the accumulated count of counter C5:1 is less than 
or equal to 457, the pilot light will turn on.



Relay Time Delay Circuit

Three time-delay relays 
(1TD, 2TD, 3TD) are used to 
control the four solenoid 
valves.  

When the start button is 
pressed, solenoid A is 
energized immediately, 
solenoid B is energized 5 s 
later, solenoid C is energized 10 
s later, and solenoid D is 

energized 15 s later. 



Same Time Delay Circuit Using Only One Timer And 
The GREATER THAN OR EQUAL Instruction



Counter Program Using The 
LESS THAN Instruction





Set-Point Control

Set-point control in its simplest form compares an input 
value to a set-point value. 

A discrete output signal is provided if  the input 
value is less than, equal to, or greater than the 
set-point value. 



Set-Point Temperature Control
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When the LEQ 
instruction is true, a 
low temperature 
exists and the 
program switches on 
the heater.

When the GEQ 
instruction is true, 
a high 
temperature 
exists and the 
program switches 
off the heater.



Set-Point Control Schemes

Several common set-point control schemes can be 
preformed by different PLC models. These include on/off 
control, proportional (P) control, proportional-integral (PI)
control, and proportional-integral-derivative (PID) control. 

Each involves the use of some form 
of closed-loop control to maintain a 
process characteristic such as 
temperature, pressure, flow, or 
level at a desired value. 



Closed-Loop Control System

A measurement is made 
of the variable to be 
controlled.

This measurement is then compared 
to a reference point, or set-point.  

If a difference (error) exists 
between the actual and desired 
levels, the PLC control program 
will take the necessary 
corrective action.



ON/OFF Control

With on/off control the output is either on or off – one for 
the occasion when the value of the measured variable is 
above the set-point, and the other for the occasion when 
the value is below the set-point.

On/off control is inexpensive but not accurate enough for 
many process and machine control applications.

On/off control almost always means overshoot and 
resultant system cycling.

A deadband is usually required around the set-point to 
prevent relay chatter at set-point. 



Proportional Control Process

Proportional controls are designed to eliminate the 
hunting or cycling associated with on/off control. They 
allow the final control element to take intermediate 
positions between on and off.  

This permits analog control of the final control 
element to vary the amount of energy to the process, 
depending on how much the value of the measured 
and variable has shifted from the desired value.



The valve is initially 
opened 100%

Level
sensor

Proportional Control Process

The PLC analog output module controls the amount of fluid placed in the holding tank 
by adjusting the the percentage of valve opening. 

Valve

Analog
input

Analog output

As the fluid level in the tank approaches the preset point, the processor modifies the 
output to degrade closing the valve by different percentages, adjusting the valve to 
maintain a set-point.



PID Control Process

Proportional-integral derivative (PID) is the most
sophisticated and widely used type of process control. 

PID controllers produce outputs that depend on the 
magnitude, duration, and rate of change of the signal 
error.

PID operations are more complex and 
mathematically based.



PID Control Loop

Set-point

Process
variable

Error

Control
output

Sudden system disturbances are met with an aggressive attempt to correct the 
condition. A PID controller can reduce the system error to 0 faster than any other 
controller.





Programmable Logic Controller (PLC) is a microprocessor 
based system that uses programmable   memory   to   store   
instructions  and implement functions  such  as  logic,  
sequencing,   timing,   counting    and    arithmetic   in 
order to control machines andprocesses.



Input/Output address
The inputs and outputs are identified by their addresses, 
the notation used depending on the PLC manufacturer.
This is the address of the input or output in the memory of 
thePLC.
Its just a number preceded by a letter to indicate whether it 
is an input or anoutput



With large PLCs having several racks of input and 
outputandanumberofmodulesineachrack,therack and 
modules are numbered and so an input or output is 
identified by its rack number followed by the number of 
the module in that rack and the number to 
showitsterminalinthemodule.:
TheAllen-BradleyPLC-5hasI:012/03toindicate 
aninputinrack01atmodule2andterminal03





Inputting Programs
Areenteredintotheinput/outputfrom:
Small hand- held programming devices, desktop 
consoleswithavisualdisplayorkeyboardandscreen





Ladder programming
The form of programming commonly use with PLC is 
ladderprogramming.
Each program task is specified as though a rung of a 
ladder.
ThusarungcouldspecifythatthestateofswitchesA 
andBbeexaminedandifbothAandBareclosedthen 
asolenoid,theoutputisenergized.





Ladder programming
ThesequencefollowedbyaPLCwhencarryingouta 
program:
1-Scantheinputsassociatedwithonerungoftheladder program
2- solvethelogicoperationinvolvingthoseinputsSet/ 
resettheoutputsforthatrung
3- move on to the next rung and repeat operations 1,2,3
....and so on until the end of program with each rung of the
ladder scanned inturn.
ThePLCthengoesbacktothebeginningoftheprogram and 
startsagain



Theladderdiagramconsistsoftwoverticallines 
representing the powerrails.
Circuits(rung)areconnectedashorizontallines, Lad



Ladder programming
NextFig.showsabasicstandardsymbolsthatareused inrung.
Inputsmustalwaysprecedeoutputsandtheremustbe 
atleastoneoutputoneachline.
Eachrungmuststartwithaninputorseriesofinputs 
andendwithanoutput.





Example of a ladderdiagram
The output from the PLC is to energize a solenoid 
whenanormallyopenstartswitchconnectedtothe 
inputisactivatedbybeingclosed
Thismightbeasolenoidvalvewhichopenstoallow 
watertoenteravessel.





Logic Functions The logic Functions can 
be obtained by combinations of switches





Logic Functions
A(B+C)

A= Input1,B = Input 2, C= Input 3
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