STATE MACHINES IN LADDER LOGIC

e Pure relay logic - traditional design:
— 2 states =1 coll
— 3-4 states = 2 colls
— 5-8 states = 3 coils, etc.
— difficult to debug, modify and document

e Pure relay logic - “one-hot” design
— 1 coll per state
— easler to debug, modify, and document

e RLL-Plus
— “Stages”
— JMP “coils”
— easlest to write and maintain
— not available in all brands of PLC's



SECOND EXAMPLE REVISITED
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EXAMPLE #2 STATE DIAGRAM

ISENSOR

cS0 = cS2¢/ISENSORCIRET + cS0+/iISENSOR + /cS0+/cS1+/cS2
cS1 = cSO-ISENSOR + cS1+/iIEXT
cS2 = cST+IEXT + cS2¢/(iSENSOR-IRET)

= cS1EXT + cS2+(iISENSOR + /iRET)



EXAMPLE #2 STATE DIAGRAM
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EX #2 - RLL-PLUS STAGES

oCYL=0
NSENSORCIRET
ISENSOR
oCYL=0
IEXT
oCYL=1

ISG
Idle State
sIDLE
80
Block Sensar Press part
ISENSOR SPRESS
X0 51
2 | { Jup )
5G
Press part
SPRESS
81
Cylinder output
_0On oCYL
SP1 Y0
4 | { our )

Cylinder Extended

Wait for part exit

iEXT sWAIT
X1 32
5 | { P )
SG
Wait for part exit
sWAIT
52
Block Sensor Cylinder Retracted |dle State
ISENSOR iRET sIDLE
X0 X2 S0
7 —| = |} { P )
8 { END )}




MULTI-STATE EXAMPLE

e When sensor detects block; clamp block, drill hole,
shift, drill 2nd hole, shift back, release clamp



INPUTS AND OUTPUTS

ISENSOR block e ODRILL start drilling

present e 0CLAMP activate
IDRILLDN drill Is down clamp

IDRILLUP drill is up e OSHIFT shift block

ICLAMPED fully holder
clamped

IRELEASED fully
unclamped

IPOS! unshifted
IPOS2 shifted




STATE DIAGRAMS

e One state per “action”
e Look for “wait” states needed



STATE DIAGRAM
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RLL-PLUS
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RLL-PLUS
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RLL-PLUS
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