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Logic and PLC Ladder diagrams
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Logic Circuits E Logic Circuits — N/OT (Inverter)

IEC ANSI Description Boolean A_Bx R D .
A A The AND gate output is atlegic 1 when, and only when all its inputs are at logic 1,
B X g X | otherwise the output is at logic 0. X=AB Truth table
A A x | The OR gate output s at logic 1 when one or more of its inputs are atlogic 1. Ifall the o X
B X B inputs are atlogic 0, the output is at logic 0. X=A+B A X | A
A b x A X The NAND Gate outputis at logic 0 when, and only when all its inputs are atlogic 1, X= A_B ®
B B otherwise the output is at logic 1. F T
A X A X The NOR gate output is atlogic O when one or more of its inputs are at logic 1. f all - T F A
B B the inputs are at logic 0, the output is at logic 1. X=A+B
A A x The XOR gate output is atlogic 1 when one and ONLY ONE of its inputs is at logic
B X 5 1. Otherwise the output is logic 0. X=A®B Binary Truth table
The XNOR gate output is at legic 0 when one and ONLY ONE of its inputs is at logic v K | .....
A = —|
B ﬂx A:)Ds—x 1. Otherwise the output is logic 1. (1t is similar to the XOR gate, but its output is X=A®DB A X | L + 3900
B A
inverted). 0 1 6V
1 L The NOT gate output is at logic 0 when its only input is at logic 1, and atlogic 1 when -
A X| A —|>>—x its only input is at logic 0. For this reason it is often called an INVERTER. X=A 1 0

_ » Bulb lit when switch is not pressed.
A means N/OT A + Bulb is not lit when switch is pressed.
*  “X"is the opposite state to “A”.

¢ International Electrotechnical Commission (IEC)
¢ American National Standards Institute (ANSI)



Logic Circuits - AND

Logic Circuits - NAND

&

Truth table
A B X|AB
F F F
F T F
T F F
T T T
Binary Truth table
A B X|AB
0 0 0
0 1 0 . . .
e Bulb wil only light if “A” AND “B” are
1 0 0 depressed together.
1 1 1
A.B means “A” AND “B”
5
|®
Logic Circuits - OR y
A
Truth table X
A B X | A+B @
F F F
F T T
T F T B
T T T
: A
Binary Truth table
A B X|A+B
e e TSI
6V
0 1 1
1 0 1 e Bulb will light if either “A” OR “B” are
depressed.
1 1 1
A+B means “A” OR “B”
7

Truth table
F F T X
F T T
T F T ®
T T F A B
Binary Truth table
I Ep—
0 0 1 +
0 1 1 6v
1 0 1 * Bulb will always light unless “A” AND “B” are
1 1 0 depressed together.

A.B means N/OT “A” AND “B”

B0
Logic Circuits - NOR @

:
Y

Truth table X
A B X | A+B ®
F F T
F T F A
T F F
T T F B
Binary Truth table
|-t} —{3a00—
0 0 1 6V
0 1 0
1 0 0 » Bulb will light unless either “A” or “B” or
1 1 0 both are depressed.

A+B means “A” N/OR “B”



Logic Circuits - XOR

o=l e
Truth table
F F
T T
F T
T F

>

— =7

Binary Truth table
B X| A®B

0

1 0
B means “A” XOR “B”

A
0
0
1 0 1 depressed.
1
A®

N/OT gates using NAND gates

1 1 e Bulb will light if either “A” OR “B” are

N/OT gates using NAND gates

&

N/OT
fhx abos

AND
1 D
Binary Truth table

B X|A.B

0

>

|| OO
P |O|Fr | O

0
0
1

11

N/OT
s abos

N/OT gates using NAND gates

10

&

N/OT
hx abo

Binary Truth table

AND
ol S T I 111

0 0 0 0
0 1 0 0
1 0 0 1
1 1 1 1

12



N/OT gates using NAND gates

N/OT
{Tbr abos

AND

om Ol S S

Binary Truth table

0 0 0
0 1 0
1 0 0
1 1 1

N/OT gates using NAND gates

N/OT gates using NAND gates

&

N/OT
br abos

AND

om Ol s ) S

Binary Truth table

0 0 0
0 1 0
1 0 0
1 1 1

R|lRPr|O|O
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N/OT
s abos

AND
e

Binary Truth table

AL

I

IT III

|

IV

0 0 0 0 0 0
0 1 0 0 0 0
1 0 0 1 1 1
1 1 1 1 1 1
14
B
N/OT gates using NAND gates v
NIOT
hr ey
AND ?
v S D = [ I I

Binary Truth table

0 0 0 0 0 0 0 1
0 1 0 0 0 0 0 1
1 0 0 1 1 1 1 0
1 1 1 1 1 1 1 0

16



N/OT gates using NAND gates

AND gates using NAND gates

&

17
i |®
AND gates using NAND gates
AND AND from NAND gates
: e e
-
A A.B
o 1]o0
! 0 0 : 1I Iil
1 1 1
0 0 0
0 1 0
1 0 0
1 1 1
19

AND from NAND gates

AB
A& K L
B AB

AB
el D e

AND gates using NAND gates

18

&

AND from NAND gates

I

AB
A& K L
B AB

A.B

1
11 11

1 1 AB

R || OO

| O || O Hy
el NeoRNoN —

o|lr |k |k

20



AND gates using NAND gates

AND AND from NAND gates

AB

A A A
-
A AB

B
11 il

AND gates using NAND gates

&

0 0 0 1 1
0 1 0 1 1
1 0 0 1 1
1 1 1 0 0
21
. |®
OR gates using NAND gates
OR OR from NAND gates
Q:D— AB
0 0 0
0 1 1
A+B
1 01
1|11
11 111
0 0
0 1
1 0
1 1
23

AND AND from NAND gates

AB
A N A
B AB
A.B

0 0 0 1 1 0
0 1 0 1 1 0
1 0 0 1 1 0
1 1 1 0 0 1
22
. B
OR gates using NAND gates v
OR OR from NAND gates

5

A B

0 0 0
0 1 1
1 0 1
1 1 1

AB A ln‘ A
T} s

i
AB B I

A+B

nmr  A+B

A 1 A
o | o1
oo |1
1|10
1|10

24



OR gates using NAND gates

k| oo
—lo|r| o i
k=)

OR from NAND gates

A+B

OR gates using NAND gates

&

0 0 1 0 0 1
0 0 1 1 1 0
1 1 0 0 0 1
1 1 0 1 1 0
25
|®
OR gates using NAND gates
OR OR from NAND gates
5T s
0 0 0
0 1 1
A+B
1 0 1
111
11 111
0 0 1 0 0 1 1 0
0 0 1 1 1 0 0 1
1 1 0 0 0 1 0 1
1 1 0 1 1 0 0 1
27

|k |lo|o
~lo|r|o i
=)

OR from NAND gates

All gates using NOR gates

26

N/OT

AK

e

A
0

Binary Truth table

B
0

A+B

0

AB

>
3l
7
w
>
T
w

R|Pr|O|O

28



Exercise #1

1. Draw the equivalent circuit for the following logic gates

st
21
s K1

S3

2. Draw the equivalent circuit for the following logic gates

512“[}
S.
S3 K1

Exercise #2

Exercise #1

&

Draw the logic gate combination to represent the following circuit diagram

Truth table

N

S1 T1 S2

A
a

["“\ S1 T1

N|lo|la|s|lw M|k ]|o

o|lr|o|r|lOo|r|O|O

. S2 button not pressed conducts,

button pressed short-circuit so it

acts like an inverter.

31

1. Draw the equivalent circuit for the following logic gates

31w ssl

K1 K1

30

. B
Exercise #2 w

Draw the logic gate combination to represent the following circuit diagram

Truth table
OR gate

q
N
A
N

S2  X|OR

N

2
1]
=3
—~
=

PR | r|lrR|lolo|lo|e

Plo|r|olkr|o

R|IlRP|ojlo|kr | kR |o|o

Plr|r|r|r|lr|lo|lo

o|lr|o|r|lo|lr|o|r
O|k | O|Fk | O|Fr|O|O

N|lo|la|s|lw Nk ]|O

k| o

S2 button not pressed conducts,
button pressed short-circuit so it
acts like an inverter.

Inverter

32



Programmable Logic Controller (PLC) @

Programmable
Logic Controller
(PLC)
® X1 L‘l |_.2 Y1@®
® X2 Y2 ®
® X3 Y3 ®
® X4 e Y4 @
® X5 Y5 @
Prog Port
® X6 — Y6 ®
@® Common Source @
B
PLC @
Power Supply & Rack Controller |
Central Processing Unit (CPU)
backplane backplane ey

connectors

integrated - microprocessor backup

Input/Output(l/O) cireuts batery
Sub-System

35

Power supply functions

Input Output
Sensors Controller Actuators
Input Output
Other . Other
]
PLCs Field Bus ——— p 5
34
- o
PLC inputs w
.

Input Output
Address Address
1

AR

® X1 L1 L2 Yi®
Manual control switches ® x> Y2 @ Ag?:f;)%ﬂe
Automatic control switches ® X3 Y3 @
Relays or contactors < (@ x4 PLC e > Actuators
Proximity sensors ® X5 Y5 @ -
. Prog Port Digital
Photoelectric sensors ® X6 _—— Y6 @ Output
® Common Source ®|/

36



@ & m |© % ]
Ladder diagram features @ Ladder Logic Function Block Diagrams @

e Power flows from left to right. Functi_onal Block L_adder Program
. . . Diagram Diagram List
* Output on right side can not be connected directly "
. . X1 O
with left side. x X1 X2 v1 LD x1
. AND X2
* Contact can not be placed on the right of output. AND xm H O Ut vi
END
* Each rung contains one output at least. ”
- Y1
* Each output can be used only once in the program. a1 () X1 vi Loi X1
. . . ouT Y1
* A particular input and/or output can appear in more NOT y1 l O END
than one rung of a ladder. o)
* The inputs and/or outputs are all identified by their vi
. . x5 L0 X1 yi LD X1
addresses, the notation used depending on the x2 % oR X2
PLC manufacturer. OR 2 X2 o
1>
37 38
Ladder Logi Ladder Logi |
adder Logic ) adder Logic
9 v 9 |
L1 L2 L1 L2
® ® I [ ]
o oo loxx o o vie——(O—e 1>—I!I—0 xx1 ® @ vigt ()
®x2 L1 L2 Y2 @ ® X2 L1 L2 Y2 @
X PLC Vie X PLC Vie
®X5  progport Y5® ®X5  progport Y5
® X6 Y6 @ @® X6 Y6 @
?Common ' Source? ?Common ' Source?
\\ 1] \\ 1]
X1 Y1 X1 Y1

39 40



Ladder Logic

‘EEI.I

Logical AND

— Switch 1 AND Switch 2 must be pressed for current to flow to the

motor

Logical AND with N/OT
— Door switch 1 AND N/OT Obstruction to run the motor (to close door)

Do

Logical OR

So[ Jemeemnonees [\

or switch

Obstruction

— Either the Inside OR the Outside switch must be depressed to

activate motor

Ladder Logic

=ekeoacs [ 1------- Foemeameaoaans ()
| Inside switch | Motor
| |
Hoemea-- [ 1------- +
Outside switch
41
- [Wn
Ladder Logic @
L1 L2
® I
Motor
Start M1
—9o o——oxi 'L'l ® vie—(O—o
—o0 ¢—ox2 Y2 @
Motor @ X3 Y3 @
Stop exs PLC vie
® X5 Prog Port  Y5@
® X6 Y6 @
? Common Sourcef
L . I
SN
*  X2isinin a normally Xll 2 Y1
Closed state. [
M1

43

* A programming language that represents a program via a graphical diagram
based on the circuit diagrams of relay logic hardware.

* Ladder logic is used to develop software for PLCs used in industrial

control applications.

N/O contact

-+

NIC contact

_/H’_

Coil

~r

Negated Coil
/-

Timer

-

Ladder Logic

-

-

SET Latch Coil

s

RESET Latch Coil

R~

Normally with number of ‘ticks’ beside it. A tick is typically 100ms.
i.e. K50 ~100ms x 50 = 5,000ms =5 sec

Positive Transition-Sensing Contact

Negative Transition-Sensing Contact

¢  Pushbuttons (PB)
¢ Control Relay (CR)
*  Motor (M)

e Light (L)

Positive Transition-Sensing Coil

P

Negative Transition-Sensing Coil

(N~

L1 Released L2
I [ ]
Motor
Start M1
s—o e —0x & ¢ vie——()—
o —O 6— 0 X2 Y2 @ Energised
Motor ® X3 Y3 @
Stop ® X4 PLC Y4 @
® X5 ProgPort Y5@
@® X6 Y6 @
? Common ’ Source?
L A 1
. 1]
X1 is pressed to activate. Xll X2 Yl
Coil M1 is energised and | .
voltage is applied to the M1

motor Y1.

X1 is released and returns
to open state.

Motor continues to run
because M1 continues to

power rung (“latching”).

44



Ladder Logic

L1 Actuated L2
[ ] [ ]
q
Motor
Start M1
! l® x1 'L'l t’z vie—()—o
L 4 .M ® ': X2 ig: Energised
otor X3
Stop exs PLC vie
® X5 ProgPort Y5@
® X6 Y6 @
? Common ’ Source?
L A 1
. 1]
SN
X1 is pressed to activate. X1 X2 Yl
Coil M1 is energised and
voltage is applied to the
motor Y1.
45
. B
Ladder Logic @
L1 L2
[ ] I
Motor
Start ML
o o o
o—9o 10X ® vietm——()——9
._'—L‘_-. X2 L1 Y2 @
Motor ® X3 Y3 @
Stop ® X4 PLC Y4 @
® X5 ProgPort Y5@
® X6 T Y6 @
Common Source
Actuated T N T
. 1]
SN
X1 X2 Y1

X2 is actuated and then
released.

X2 changes to an open
state breaking continuity
to M1.

X2 returns to Normally
Closed state but motor
does not start until X1

|
[
M1

is actuated again.

47

with  END added as
shown.

: oG
Ladder Logic @
'-Il Relfwed ¥
Motor
S[art M1
o— oo —0x1 & O vig () 4
1 ® L L2 ® q
L4 LA ® X2 Y2@ Energised
Motor ® X3 Y3 @
Stop exs PLC vie
® X5 ProgPort Y5@
® X6 Y6 @
? Common ’ Source?
L A 1
. 1]
* Xlis pressed to activate. x1| X2 il
* Coil M1 is energised and | .
voltage is applied to the M1
motor Y1.
* Xl is released and returns
to open state.
* Motor continues to run
because ‘seal-in’ contact
continues to power Y1.
46
: [n)
Ladder Logic @
L1 L2
: [ ]
Motor
Start
M1
1
oo —0ox1 ¢ & vie—()—
-D—O'LC—-O X2 L Y2 @
Motor ® X3 Y3®
Stop exs PLC vie
® X5 ProgPort Y5@
@® X6 Y6 @
? Common ’ Source?
L \\ I
* It is typical also that x1| 2 VL
Control Relays (CR) are [ .
illustrated as N/O or M1
N/C contact.
e Diagram is normally
completed with a rung a0

48



PLC Programming, Instruction Set Program the PLC

A

&

T E

Load, Normally Open (N/O) contact LD Ml;J /IP

Load, Normally Closed (NC) contact LDI

AND; N/O contact in series AND

AND; N/C contact in series ANI

OR; N/O contact in parallel OR

OR; N/C contact in parallel ORI

Connect block in series ANB )

Connect block in parallel ORB g (lag >IV<& Bg?gng/alcggrﬁigglogetgsuinxéR block with X1
Timer On Delay TON 2 ANB - Connect block to next block in series

Timer Of Dely A R
Retentive Timer RTO 9 END

Output ouT

49 50

Exercise #1

1. Draw a ladder diagram represented by the following instruction list

LD X0
OR X1
ANB -
LD X2
OR X3
OR X4
ANB -
ANI X5
OuUT YO
END

Exercise #1
PLC Ladder diagram

©CoO~NOUOO~WNEREO

52



Ladder diagram example

&

X0 M
The figure and table represent —| | | | { 3_
a ladder diagram and the
input/output schedule for a —|
process. o 70
L (19—
Draw a circuit diagram of the
process and describe its MO TO  vo
operation. | | —
END
Input / Output Schedule
Inputs Outputs
Device Iltem desc PLC term no Device Item desc PLC term no
Stop PB S1 X0 Siren H1 YO0
Start PB S2 X1

Ladder diagram example

54

) 2]
Exercise #1 )
1. Draw a ladder diagram represented by the following instruction list
(0] LD X0
1 OR X1 X2
2 ANB -
3 LD X2 X0
4 OR X3 X3 X5 yo
5 OR X4 X1
6 ANB - X4
7 ANI X5
8 OuT Yo
9 END [ END
53
. |®
Ladder diagram example
4
PB Stop Switch (S1) W
PB Start Switch (S2) <— @%L_
[ Control Relay to energise
Latching Control Relay —] MO on rung 2
to energise MO on rung 1
Control Relay energised 4 | /INT\ @:_, Timer started for
by Coil MO from rung 1 i\/ K70 ~ 70 ticks = 7 sec
Control Relay energised<_
by Coil MO from rung 1 _> Coil to energise siren H1
. - onrung 2
N/C relay activated open
once timer in rung 2 finishes END
Input / Output Schedule
Inputs Outputs
Device Item desc PLC term no Device Item desc PLC term no
Stop PB S1 X0 Siren H1 YO
Start PB S2 X1

55

F1

L

—1
L1

(Stop PB) S1

(Start PB) S2

Relay —

KA — Current Switch
- Indicator device

stop it

KA1l

KA2

H1l

Siren will sound
for 7 sec before
KAZ2 is opened to

56
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PLC Power

-

PLC Power

MITSUBISHI
@ POWER
@ RUN

MITSUBISHI
@ POWER
@& RUN

= CPU-E

MELSES FXo!

- PROGE

- CPU-E

- = PROGE

30MR-ES

MELSES FXo-30MR-ES

57

PLC Power

\

PLC Power

MITSUBISHI
@» POWER
@ RUN

MITSUBISHI
@ POWER
a» RUN

= CPU-E

- = PROGE

- CPUE

MELSES FXo-30MR-ES

- = PROGE

-30MR-ES

MELSES FXo!

24V, 24V,

48V,

24V .

How would | get 48V outputs here and 24V everywhere else ?

60



[® 4w
PLC Power @

B2
PLC Power @

MITSUBISHI MITSUBISHI

@» POWER

@ RUN

- PROGE
= CPUE

LE

&» POWER
@ RUN

- = PROGE
= CPUE

LK R T

MELSES FXo-30MR-ES

WELSES FXo-30MR-ES

PLC Laboratory v

230V mains light OK
All switches in UP position
c 24V connected to COM /0 /1
YO to Lamp YO
X0 to Pushbutton X0

Exercise #2
PLC Laboratory

MITSUBISHI

3
Ll
= Fowen sesssess
i - RUN OUT 01234567 # |
' - = PROGE ecccccce
- o sesess
MELSES FXo-30MR-ES -

64



PLC Laboratory U GX Developer ’U

230V mains light OK

All switches in UP position
24V connected to COM /0 /1
YO to Lamp YO

X0 to Pushbutton X0 MITSUBISHI

Integrated FA Software MELSOFT

GX Developer vessins

Programming and Maintenance tool

COPYRIGHTG2002 MITSUBISHI ELECTRIG CORPORATICN ALL RIGHTS RESERVED

65 66

GX Developer U Program #1 @

New Project % GxDeveloper [ New Project

Online - Transfer Setup

Mew Project X PC side I Serial setting X 0
PLEF;:ZSPU = oK & Rs-232C
Cancel lude FX-USB-#4 / FX3U-USE-BD
FLC Tone =] ot ! Cancel Enter symbol X
© USB(GOT transparent mods) -
[Fean | o =i ~lfo [ | Bt | Help
~Progiam typ: Label setting " USB[Built-n port] —I
& Ladder & Do not use label
CUSFC T MELSARL 7 Uss label DM port oM 1 -
[Select when using ST proaram, . .
Lol FB and structues) Trarsmission spesd N.O. Switch (F5) Coil (lamp) (F7)
I~ Device memory data which i the same as program data's name is created. ‘
~ Setup project X000
. 0 | 000
5 Soum prosot s Baud rate: 9,600 b/s .
Drive/Path |B'\Enuvses\E rewing_and_Distiling_Engineering 2 ‘ [END
Poictname POl
Tite I * Convert - Convert (Compile program)

* Online - Write to PLC
67 68



Program #1

* Press button X0, what happens ?

Program #1

69

* Press button X0, what happens ?

* What happens when you release ?

71

‘ﬂil:l
Program #1 @
* Press button X0, what happens ?
* What happens when you release ?
70
‘IIJ:I
Program #2 @

N.O. S\ilitch (F5) Coil (lamp) (F7)

X000 $
0 | Y000
Y000
3 f

YO Latch

* Convert - Convert (Compile program)
* Online - Write to PLC

* What do you think the latch does ?

72



Program #2

* Press button X0, what happens ?

Program #2

73

* Press button X0, what happens ?

* What happens when you release ?

* Why ?

75

Program #2

© = ul
\

* Press button X0, what happens ?

* What happens when you release ?

Adding an additional button

* Connect X1 to X1 pushbutton

76



Program #3

X000
o1
Y000
— J
X001
o
Yool
= J

* Convert - Convert (Compile program)
* Online —» Write to PLC

77

Program #3

Program #3

* Press button X0, what happens ?

* What happens when you release ?

79

* Press button X0, what happens ?

Program #3

@&

Press button X0, what happens ?

What happens when you release ?
Why ?

Press button X0 again, what happens ?

Why ?

80



Program #3

oa

Program #3

@&

Press button X0, what happens ?

Why ?

Press button X0 again, what happens ?

Why ?

Adding an additional button

What happens when you release ?

81

Why ?

Why ?

Program #4

Press button X1, what happens ?

What happens when you release ?

Press button X1 again, what happens ?

&

* Connect X2 to button X2 with a black wire.

83

X000

Y001

ol
YDDﬁAAJ
444

X001 X002
3 1

* Convert —» Convert (Compile program)
* Online - Write to PLC

1001

84



Program #4

Program #5

&

* Press button XO,
happens ?

* Press button X1,
happens ?

* Press button X2,
happens ?

Program #5

¢H
OH
oH

6H
¢H
oH

6H
OH
¢H

YO
@
YO
(U
YO
@

85

X000 X002

o

¥000

444

X001 Y000
—
Y001
— J

* Convert - Convert (Compile program)
* Online - Write to PLC

Program #5

1001

86

&

Press button X0

Press button X1

Why doesn’t Y1 light ?

oH
Ol
oH

oH ¢H
H oH
oH oH

l

87

Press button X0

Press button X1

Press X2

Why did YO extinguish ?

oH
oH
oH

6H oH ¢H
oH ol oH
¢H oH oH

l
@

88



B
Program #5 ") Instruction Set <
s view A
o | . E mﬁ vollv1 View - Instruction List (Alt+F1)
ry this sequence and explain e BN i@ o
i} LD X000
1 OR YOoo
volv1 2 a1 Y001
3 ouT YOoo
. 4 LD X0o1
5 OR YOOl
[ ANT YOoo

oH 6H ¢H
OH ¢H oH
¢H 6N eH

YO
@
YO
o

89

Exercise #3
Liquid tank

Instruction Abbreviation

ouUT
END

o

¥ool

Load, Normally Open (N/O) contact LD
AND; N/C contact in series ANI
OR; N/O contact in parallel OR
Output ouT

Exercise #3.1

90

&

L

FillN/O  OutN/O

\\

//

* Build a PLC circuit to control the filling of the liquid tank.

Y1

Liquid
supply

—_&)_- Output

* Draw a ladder diagram to control the supply and output of the liquid.

92



Exercise #3.1

* Implement program on PLC.

( 3
(vooo )

{voo1 )

Exercise #3.2

B

Exercise #3.2

(-

* Adjust the program so the button can be pressed once and the
fill will continue or the output will continue.

X000

(Y000 )—oT

(Y001 —o

95

* Adjust the program so the button can be pressed once and the

fill will continue or the output will continue.

Exercise #3.2

(-

* Adjust the program so the button can be pressed once and the

fill will continue or the output will continue
What is the flaw with this ?

96



. B2E
Exercise #3.3 @

Exercise #3.3

B
v

o[ X1 X2 Yo

® 0 ¢ Ko
; Liquid
FillN/O  OutN/O STOP N/O| supply

TANK
CONTROL v
/\
v

Stop switch
Y1l
A

_, .— Output

N— -~

* Add a Stop button
(Stop buttons are physically N/C push-buttons by default and
therefore need to be Examine-ON so in the ladder diagram it
appears NO).

* Adjust the program so the button can be pressed once and the
fill will continue or the output will continue.

xlootlJ x|00'|z
1| 1| (Y000 —
Y000
| |
I
xlooll X002
| |
1 | 1 1 (Y001 )——
Y001
| |
I
[ End ]—

Exercise #3.5

98

97
. BB
Exercise #3.4 @
CONTROL
. _( A Liquid
O
/\
FillNJO OutN/O STOP N/O A

—_m_- Output

N

* Add visual indicators for the fill and output states.

99

YO Y1 A
. CONTROL

T

Fill N/O OutN/O STOP N/O| FullN/C

X4

-

Empty N/C

—_m_- Output

* The liquid in the tank cannot empty below the output pipe
* The liquid in the tank cannot over fill either, two sensors are added
* Include these in the program to prevent overfill or the tank emptying.
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Exercise #3.5

&

Exercise #3.5

&

* Adjust the program so the button can be pressed once and the

fill will continue or the output will continue.

X000 X002 X003

M e
Y000

| |

I

X001 XOOIZ X|004

| | Vo

Learning outcomes

101

&

* Show the associated Instruction List.

LD

AND
ANI
ouT
LD

AND

ANI

ouT
0 END

P OoO~NOOA~AWNEO

* Logic Circuits v

* PLC Operating Principles v/
* PLC Control Features v

e Ladder Diagrams v

103

® ||

102

X000 (Fill switch)

Y000 (Tap latch)

X002 (Stop switch)

X003 (High level sensor)

Y000 (Tap actuator)

X001 (Drain switch)

Y001 (Drain latch)

X002 (Stop switch)

X004 (Low level sensor NC)

Y001 (Drain actuator)

(End)

Thank You



