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Designed for engineers, technicians, and students who already understand basic PLC concepts.

1. Overview

Aspect Why It Matters

Increases reuse, simplifies

Modular Programming _
maintenance

Object?Oriented (OOP) Encapsulation & inheritance
Concepts reduce code duplication

Structured Text (ST) & Enables sophisticated algorithms,

Function Blocks math, data handling

Guarantees deterministic

Real?Time Data Handling
response

Networked PLCs &
Distributed 1/O

Scales systems, reduces wiring

Typical Applications

Large plant control, multi?site
systems

Complex motion control, robotic
cells

PID tuning, recipe management,
batch control

Safety interlocks, high?speed
1/O

Distributed manufacturing lines,
remote monitoring

2. Programming Paradigms

2.1 Structured Text (ST) — “High?Level” PLC Language

e Syntax similar to Pascal/ADA; ideal for loops, arrays, and complex math.

e Key constructs

VAR
tenpArray : ARRAY[ 1l..10] OF REAL;
avgTenp : REAL;

END_VAR

FORi :=1 TO 10 DO

avgTenp : = avgTenp + tenpArray[i];

END FOR;
avgTenp : = avgTenp / 10;
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e Best uses: data processing, communication protocols, custom algorithms.

2.2 Function Block Diagram (FBD) — “Graphical” Logic

e Reusable blocks (e.g., PID, Counter, Timer) linked by wires.
e Advantages: visual debugging, rapid prototyping, easy hand?over to non?programmers.
e Tip: Keep block hierarchy shallow (max 3 levels) to avoid “spaghetti” diagrams.

2.3 Ladder Diagram (LD) — “Traditional” Logic

e Still the workhorse for discrete 1/0 and safety circuits.

e Advanced tricks:
o Sub?routines (SFC) for sequential steps.
o Rising/falling edge detection using POS/NEG contacts.
o Bit?masking for compact status handling.

2.4 Sequential Function Chart (SFC) — “State?Machine” Logic

¢ Defines steps, transitions, and actions.
e Ideal for batch processes, start?up/shut?down sequences, and safety interlocks.

3. Modular & Reusable Design

Technique Description Implementation Tips

Group related FBs, data types, and . .
) _ _ ) Use version control; keep library
Libraries global variables into a reusable o
name?spaces distinct.
package.

Hide internal variables inside a _
Declare internal data as PRI VATE (or

Encapsulation Function Block; expose only . )
vendor?specific equivalent).

inputs/outputs.

Only use if the PLC platform supports
IEC 6113173 OOP (e.g., Codesys,
Siemens TIA Portal).

Inheritance (where Derive a new FB from a base FB,
supported) adding/overriding functionality.

o Pass constants as inputs rather Enables the same FB to serve
Parameterization _ ) ) _
than hard?coding values. multiple equipment units.
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Technique Description Implementation Tips

Create generic blocks (e.g., )
) Document required data types and
Template FBs “MovingAverage”) that accept a o
_ . limits in the block header.
window size parameter.
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