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Squential Function Charts (SFC)

Used for a pictorial representation of a

system’s operation to show the sequence of
events involved in its operation

Ex: SFC of Traffic Light

lStates Outputs
0 Red light
only on

Transfer condition for next state is
red light on for 1 minute

Green light
only on

Transfer condition to next state is
green light on for 1 minute
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Element of SFC

e The operation is described
by a number of separate
sequentially connected
states or steps that are
represented by rectangular
boxes, each representing a
particular state of the system
being controlled.

e The initial step in a program
IS represented differently
from the other steps.

Start

Initial step in which the system
s held ready to start

Transition condition

State/step ——{  Output

Transition condition

Final step




Element of SFC

e Each connecting line between states has a
horizontal bar representing the transition
condition that has to be realized before the
system can move from one state to the next.

e Two steps can never be directly connected,
they must always be separated by a
transition.

e Two transitions can never directly follow from
one to another; they must always be
separated by a step.




Element of SFC

 When the transfer conditions to the next state
are realized, the next state or step in the
program occurs.

e The process thus continues from one state to
the next until the complete machine cycle Is
completed.

e Qutputs/actions at any state are represented
by horizontally linked boxes and occur when
that state has been realized.
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SFC and Equivalen Ladder Diagram

IN 1 OUT 1
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OUT1 IN2 OUTZ2

Start
% IN1
Step O OuT 1
IN 2
Step 1 ouT 2
T IN3
End

HHO-

END

Step O
When IN 1 occurs, then

step 0 is realized and
OUT 1 occurs

Step 1

When step 1 has been
realized, i.e. OUT 1, and
the transfer condition

IN 2, then step 1is
realized and OUT 2
occurs
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Ex. SFC of Washing Machine

Start

— Start switch pressed

Step 1 Fill with
Drum water

—+ Level full switch

Step2 | Heat
Water water

— Right temperature switch

Step 3

Hot water Rotate

*- Time switch
And so on for the rest of cycle




Brancing and Convergence

Selective Brancing

State 1

OUTOD IN1 ﬂ'u!tl'ﬂ'_'-lt
State 0 OuUT 0 ,r"' “\I
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State 2
+ IN1 + IN2 +— N3 OUTO INZ2 output
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State 1 State 2 State 3 N | | "~
State 3

OUT1 IN3 output

State 1 occurs if the transfer condition IN 1 oy
occurs, but if IN 2 then state 2 or if IN 3 4‘ \—( }_¢ _)_
then state 3 AN




Brancing and Convergence

Parallel Brancing

State 0

4 INT

ouT 0

State 1

When IN 1 occurs then state 1, state 2 and
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State 2

State 3

state 3 are all simultaneously realized.

State 1
ouTOo IN1 output
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Brancing and Convergence

Parallel Brancing

State 0

4 INT

ouT 0

State 1

When IN 1 occurs then state 1, state 2 and
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State 2

State 3

state 3 are all simultaneously realized.

State 1
ouTOo IN1 output
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Brancing and Convergence

Convergence
State 2 Input
State 2 State 3 ‘ ::rutp|ut IN |4
IN 4 . INS o
State 3 Input
output IN5
State 4 i I I i

State 4
output

L)




Brancing and Convergence

Simultaneous Convergence

State 2

State 2 State 3 output

State 3

IN4 - output
State 4 I |

Input State 4

IN 4

output

0

A

Simultaneous convergence: When IN 4 occurs State 4 follows

from either State 2 or 3.




An illustration

Input
IN O

Output
ouUT O

O

I
Start

State O

ouTo

- AN 1

oOuT O

Input
I 1

N S
Output
ouUT 1
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State 1 ouT 1

State 2

OuT 2

ouT 1
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Input

IN 2

o
Output
OoOuUT 2
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Output
ouT 3
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State 3

ouT 3

State 4

OuT 4
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Output
OoOuUT 4

— IN5

State &

OuT 5

~|~ OuUT 5

End

Input Output
INE OUT 5
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Action

e Action represented by a ladder diagram

~|~InD
in 0 Out 0
N
1

~|~In1

e lllustration of a qualifier used with an action,
this being a time-limited action

L .
State 1
e T#5s Action 1
Jr T1
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Problem Case

ﬂ nput X1
|

Qutput Y1 \
l_..-"'

Input
X2

(A

\_ * Which one?

Input Output
X3 Y2
L
NN

/

4 ¥ — X1
State 1 Y1 State 1 [—— ¥1
4 X2 X2
X3
State 2 e
State 2 Ye
4+ X3
B
+ X1
1 X2
T X3
State 1 Y1 State 2 [— Y2
X2
X1 | -+ X3
State 1 1 State 2 —— Y2
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Convert to the Ladder Diagram

= X0
State O Y0
X1 7T |
State 1 Y1 State 2
|
X2 1T + X3

Y2
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Convert to the Ladder Diagram

—+ X1
|

State 1 — ¥1

- X2 - X3

State 2 | Y2 State 3 Y3

J x4 -+ X5

State 4 Y4

|
-+ XE

State & Y5

X7




