Gulf Coast Community College
EST 2542C Programmable Logic Controllers

Lab 5-1: PLC Logic Gates

OBJECTIVES:

Upon completion of this lab you should be able to:

compare digital logic gates to PLC logic
write a boolean expression for a logic gate
program the PLC for an OR and AND gate.
program the PLC for an INVERTER.
Program thje PLC for an EXCLUSIVE-OR.
modfify a logic gate circuit to a PLC circuit.

READING AND STUDY ASSIGNMENTS:

Programmable Logic Controllers Hardwareand Programming by Max Rabiee 2" ed.

Chapter 7 Pages 137-149 & 158-161 ONLY (1st ed. pages 111-121 & 127-131 ONLY)
Chapter 11 Pages 223-227

View the powerpoint by Rabiee: CHO7.ppt
View the powerpoint Lab 5 PLC Logic, Encoder and Decoders.ppt

INTRODUCTION:

In this lab you will program the PLC for logic functions. Most logic circuits that can be built in digital
logic gates can be programmed in the PLC. Of course the PLC is not suitable to become a cell phone,
however its power is in control circuits based on logic. Looking at the tool bar in RSLOGIX500 you will see
some of the gate functions under the Move/Logical function. Most of these function are to work at the word
level but can be used to look at a bit.
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Some of the Compare functions such as = or > can perform logic functions as well. Using the Compute/Math
tab you will also find some more logic functions.

IH‘E LM HMER EGU HER LES GRT LER GEQ
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LAB PROCEDURE:

NOTE: THE ADDRESSES SHOWN IN THIS LAB ARE FOR ILLUSTRATION ONLY.

THE PLC BENCH TRAINER AND PLC CASE TRAINER MAY HAVE DIFFERENT
ADDRESS. SEE LAB 1-2 FOR THE CHART THAT SHOWS TO ACTUAL ADDRESS
USED IN THE PLC CASE TRAINER.

1. Program the PLC for an AND gate and test it against the truth table.

Digital Logic
AND Gate

PLC AND Gate

Digital Logic
OR Gate

Boolean expression:Y =A - B
A

A

y W

Two-input AND gate

Truth

B
0
1
0
1

— O O O|=<<

table

AND GATE

: 2ndtutton on 3rd Button on Top light on
B Control panel Control Panel Control Panel
B 1.0 1.0 0
oooo e f— F 1E oy
B 5 [ u]
2. Add to your program a PLC OR gate and test it against the truth table.
Boolean expression:Y =A +B
A B Y
A 0 0 0
1 0 1
1 1 1
Two-input OR gate Truth table
|
OR-GATE
2nd button on 2nd light on the

PLC OR Gate

10
0001 JE

Control panel

Control Panel
Q0
©

5

1.0

3
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Srd Button on
Control Panel

1




3. Add to your program a PLC INVERTER and test it against the truth table.

Digital Logic
INVERTER
Gate

PLC
INVERTER
Gate

Digital Logic
EXCLUSIVE-
OR Gate

PLC
EXCLUSIVE-OR
Gate

Boolean expression: Y = A’

NOT gate symbol Truth table
: INVERTER
B 4th Button on
B control Panel Thammy
B I.0 B30
0002 - J E !
B 7 o
: 3rd Light on
B Thununy Control Panel
B E3:0 Q0
0003 e =& sy
B o 2
4. Add to your program a PLC INVERTER and test it against the truth table.
Boolean expression:Y =A®B=A-B+A-B
A v A B Y
0 1 1
1 0 1
XOR gate 1 1 0
e u &
: EXCLUSIVE-OR
B 2nd button on 3rd Button on 4th light on the
B Control panel Control Panel contral panel
B 1.0 1.0 Q0
0004 & JE - <y
2 5 3 3
: Znd button on Srd Button on
B Control panel Control Panel
B 1.0 1.0
e 3£ JE
B 5 ]
ooos EHD "—
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5. Your program should look like this. Verify your project, if no errors then download, run and test you logic
gates..

H' RSLogix 500 - LAB 5-1 RSLOGIX GATES.RSS - _ =] x|
File Edit Yiew Search Comms Tools Window Help
[DZE &+ Be| o = |os" AJaamveaag s e s
OFFLINE *| |MoForces Rl E LM MER ERU HER LES GRT LER GEG IH
Mo Edits #| |Forces Enabled [#
Driver: #B_DF1-1 [AI» [, Compare £ ComputeMath A Movefogical A FileMisc |
=10l x|
=43 Project = . 4D GATE |
D Help & Zmd artor o 3rd Farttom on Top light or _I
® Comtrol panel Coritrol Parel Coritrol Parel
=0 Contraller e I L0 00
----- i controller Properties 0000« 1E JE
3 6 0
----- Q Processzor Status :
Function Files e OF- GATE
) ) B e battom om nd light onthe
A8 10 Configuration . Cantrol panel Conitrol Panel
[]---I)}E Channel Configuration ] I o
) 000l ¢ JE
=21 Pragram Files . 5 I
..... B svso- e
@ 0 3rd Battem on
""" SYE1- . Covtre] Parsl
..... ﬁ L&D 2 - . b
-] Dt Files .
----- ﬁ Crozs Reference &
INVERTER
..... [ o0-ouTPUT My
..... B9 1 -meot e cortrol Panel
0 o B30
..... [ s2-statUS 0002 e IE
..... [ B3 -BMaRy B 7 [
3
..... B 14 - TMER . Ligtan
..... [ 5 - counTeER e Tnmmy Cortrol Panel
B30 ;0
..... [ RE - CONTROL o003 & | e
..... B w7 - INTEGER B i 2
b 3
""" [ Fa-FLoaT . EXCLUSIVE-OR
-.{_7] RCP Configuration Files B Indtnttonon 3rd Buttor on Ath Light om the
" & Covitrol pazwel Cordrol Parwel cortrol parel
&= Force Files . Lo Lo o
[ oo-outPuT 0004 ¢ .l
3 6 3
0 1 -meuT .
{1 Custom Data Monitors B ndbuttonon 3rd Button on
: Control parel Cortrol Pamel
[ como - Untitied : eopmel - Conimo Fane
I T P _lﬂ N
[ [Fi\Fite 2 /7

Far Help, press F1 Z:0008  |APP [READ [Disabled

6. Save your program. File name example: NAMELAB5-1

7. Print your program.

8. Demo this for a sign off
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SUMMARY:

The chart below shows the equivalent ladder logic for a digital logic gate.

EQUIVALENT LADDER/LOGIC DIAGRAMS

Logic Diagram Truth Table Ladder Diagram
R e
5 — o 1 0 —AHH >
1 0 0
AND 1 1 1 AND
Gate Equivalent Circuit
A C
A B C |
A c 0 0 0 X
B 0 1 1 B
1 0 1
1 1 —
OR OR
Gate Equivalent Circuit
A B C
A B C |,F |
A c 0 0 0 -
B 0 1 1 A B
1 0 1 _|
1 1 0
Exclusive-OR Exclusive-OR
Gate Equivalent Circuit
A C
A —] A B C )_
c 0 0 1
B —I 0 1 1 B
1 0 1
1 1 0
NAND NAND
Gate Equivalent Circuit
A A B C A B C
C 0 0 1
B 0 1 0 Zl’l ZH ( )_
1 0 0
NOR ! 1 0 NOR
Gate Equivalent Circuit

http://www.industrialtext.com/Support/Logic_Symbols.PDF
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