Teknik Otomasi
|[PLC — Register & Fungsi Logika]




Review Topik Sebelumnya

e Dalam bejana cairan kimia,
Flow A akan mengalir jika
cairan berada pada posisi
S1 dan S2 hingga S3 aktif.

* Flow B akan mengalir saat
cairan melewati S3 hingga
S4. Selanjutnya Valve V1
mengalir hingga cairan
pada posisi S1-S2.




Topik

Sistem Bilangan
Format Register
Gerbang Logika
Aljabar Boolean
Fungsi-Fungsi Khusus PLC




Sistem Bilangan

Position n = s 3 2 1 0
Position no.....3 2 1 0 Number En . 2.3 Ez 2.1 En Base = b
Number =3 Value V...V, V, V| V
Zyx b' = Ny
1 —
Most Least 4 x bz =M
Significant Bit Significant | Z;x b” = N,
(MSB) Bit (LSB) Zyx b’ = N,
1|D|1|1|1|U|D|’1 |D|D|1|1|D|1|D|1I
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Sistem Biner

Position T i L 4 3 2 1 a

Mumber 1|01 1110111110

0x2"= 0
1x2' = 2
1x2°= 4
0x2°= 0
1x2*= 16
1x2°= 32
0x2°= 0
1x2" = 128

182,




Sistem Biner pada PLC

1(+V) 0 (0V) Example
Operating Mot operating Limit switch
Ringing Not nnging Bell

On Off Light bulb
Blowing Silent Homn
Running Stopped Maotor
Engaged Disengaged Clutch
Closed Open Valve




Hexadecimal

Position 2z

3 1 0
Number F11|AlGL

-
u}

6 x 160= A
10 x 16'= 160
1 x 162= 256
15 x 16*= 61440

61862,
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Binary Code Decimal

Decimal Binary BCD
0 0 0000
1 1 0001
2 10 0010
3 11 0011
E 100 0100
5 101 0107
6 110 0110
[ 111 0111
a8 1000 1000
9 1001 1001

BCD — 0111 0100 1001 0011
Decimal — 7 4 Q0 3




Input Output BCD pada PLC

. COne-digit
One-digit f-segment
TWS . display

Four wires _
BCD Four wires
input BCD provided per
to output
from
PLC PLC BCD number
Decimal converted BCD converted
to BCD inside TWS to 7-segment

inside display




Format Register

Most | east

Significant Bit Significant Bit

l !

15 1413 12 110 9 8 7 6 5 4 3 2 1 0

Most Significant Byte  Least Significant Byte

15 14 1312 11 10 & 8 7 6 5 4 3 2 1 0 4 Bits 4 Biis

BCD Output
+«——— To PLC

4 Bits 4 Bits

|1‘G‘D‘1‘1‘D‘D‘1‘1‘D‘ﬂ‘1‘1‘ﬂ‘ﬂ‘1| ot | 1000

9 9 9 9

Most
Significant
Digit

0001 0101

Data Sent
A —
From PLC

Least
Significant
Digit




Fungsi Logika AND

Inputs
A L
Y
B—— %
AND Truth Table
Inputs QOutput
A B Y
0 0 0
0 1 0
1 0 0
1 1 1

Output

o
=

o O
%O

O
o

Alam Hom

Logic Representation

PB1 PB2 Alarm Horn
Not pushed (0) MNot pushed (0) Silent (0)
Not pushed (0) Pushed (1) Silent (0}
Pushed (1) Not pushed (0) Silent (0)
Pushed (1) Pushed (1) Sounding (1)
Line Yoltage Line Voltage (Common)
L1 L2
PB1 PB2
1 1
o o O O [\]/I

Electrical Ladder Circuit




Fungsi Logika OR

A
Y
B
o o Alarm Homn
PB2
1
0O 0
Logic Representation
OR Truth Table
Inputs Qutput

— o0 B
~o2o m
T T | -

PB1

PB2

Alarm Horn

MNot pushed (0)

Mot pushed (0)

Silent (0)

Not pushed (0) Pushed (1) Sounding (1)
Pushed (1) Not pushed (0) Sounding (1)
Pushed (1) Pushed (1) Sounding (1)
Line Voltage Line Voltage (Common)
L1 L2

PB2

1

O 0 :/]\|

PB1

1

0 0

Electrical Ladder Circuit




Contoh Kasus

* Rancanglah Gerbang
vg_ ______ | Logika, Tabel Kebenaran,
.. | danladder Diagramnya
— o> Jika Valve V1 akan ketia

| evel

Swich S1 ditekan dan L1 dalam
kondisi tidak ON.




Gerbang Dasar

A

B—

A

B —

AlB|A+BE

0

0

AlB|A+E

0

ale|aB

0

0

A|B|AB

0

NOT

NOR

OR

NAND

AND




Gerbang Kombinasi

Y =AB +C

il
\

?

Y = (A+B)(C)




Aturan Aljabar Boolean

Commutative Laws
A+B=B+ A
AB = BA

De Morgan’'s Laws

A+AB=A+B
AB+AC+BC =AC+BC

Associative Laws
A+B+C)=(A+B)+C
ABC)=(AB)C

Distributive Laws
AB+C)=AB+AC
A+BC=(A+B)A+C)

Law of Absorption
AA+B)I=A+AB=A




Selesaikan dengan Gerbang Logika &
Ladder Diagram persamaan berikut

Y=AeBeC+DeE)+(FeE)




Logic Gate & Ladder

— \A-(B-C+D-E)

-C
(B-C+D-E)— J
D-E
o

(=<

HHH
L
HH




Ex.: Selesaikan dengan
Gerbang Logika & Ladder Diagram

1st line 2nd line ard line Reverse path
e e e

F il F N F N F N

“lr’:[A-B-C)+(A-D-Ej+(."-_-E]+{F-D:E-C}
—Ae(BeC+DeE)+F(E+DeBe()




Boolean Language

L1
LS1

10

Hardwired Circurt

L1
LS1

PB1
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Boolean Program
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Displayed as ladder diagram
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Grafcet

Hardwired Circuit Grafcet
L2

Ste
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L/U Block

Latch QOut




One-Shot Output —(E9—
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Transitional Contact —{T|—
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Evaluasi Ladder Diagram
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Evaluasi Ladder Diagram #2
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One-Shot vs. Transitional Contact
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Review Topik Sebelumnya

e Dalam bejana cairan kimia,

Ingredient 1 Ingredient 2 FIOW A akan mengallr Jlka
reg 1000 X0 cairan berada pada posisi
S —b 1 - dibawah S1.

y * Flow B akan mengalir saat
S1 —Lh-l';t_M_AM . .
L J cairan melewati S2.

%DVl Selanjutnya Valve V1
mengalir hingga cairan
pada posisi dibawah S1.




