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Function Blocks

❑ There are several types of function blocks in ladder 

programming that implement:

1. Logic operations (AND, OR, NOT, etc.).

2. Math operations (addition, multiplication, etc.)

3. Timers.

4. Counters.
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2. Math operations
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Latching
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Latching circuit with start button

October 2016
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Latching circuit with start and stop buttons
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Safe and Unsafe Stop switches
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Cont.
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Special types of contacts and coils
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I. Positive and Negative transition-sensing Contacts

October 2016



Prof. Mohamed Ahmed Ebrahim

II. Positive and Negative transition-sensing coils
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Example
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Example (On-off liquid level control)
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SR Flip-Flop
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3. Timers

 Timers: are used to operate devices for certain period of 

time.

 PLC contains three basic types of timers:

a) On-delay timer (TON).

b) Off-delay timer (TOF).

c) Pulse-timer (TP). 
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a) ON – Delay Timer
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Cont.



Prof. Mohamed Ahmed Ebrahim

Example (1): LG
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Example (2): Siemens
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b) Off – Delay Timer
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c) Pulse Timer
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Cont.
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4. Counters

❑ PLC counter instructions keep track of events. As it 

counts, a counter instruction compares an accumulated 

count value to a preset value to determine when the 

desired count has been reached.

❑ Counters can be used to start an operation when a 

count is reached or to prevent an operation from 

occurring until a count has been reached.
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Cont.

❑ Types of counters in PLC:

a) Up counter (CU).

b) Down counter (CD).

c) Up-down counter (CUD). 



Prof. Mohamed Ahmed Ebrahim

a) UP – Counter ( CTU)
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Cont.
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Example (3)
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b) Down – Counter ( CTU)
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c) UP / Down – Counter ( CTU)
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Example (4)
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Example (4) – Cont.
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TIMERS AND COUNTERS(continue)
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