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Synthesis of Ladder Diagrams for PLCs Based on Discrete Event Models

TR -

(Bong-Suk Kang and Kwang-Hyun Cho)

Abstract : PLC(Programmable Logic Controller)s are essential components of modern automation systems encompassing almost
every industry. Ladder Diagrams (LD) have been widely used in the design of such PLC since the LD is suitable for the modeling of
the sequential control system. However, the synthesis of LD itself mainly depends on the experience of the industrial engineer, which
may results in unstructured or inflexible design. Hence, in this paper, we propose a ladder diagram conversion algorithm which
systematically produces LDs for PLCs based on discrete event models to enhance the structured and flexible design mechanism.
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Fig. 1. Block diagram of the proposed conversion procedures.

KOt - AIS3 - ARBISS =K1 Kl 7 2 H 1S 2000 11

£ o9 dee ey 48 ot ER4EHY 0 2]
SRER G ERE R ER e R L
S 1 ARAERTE Sed g Ao s Wy

begin
for(z=1, i<N i++)
if (output state==17Y; )
for(j=1 j<N j++)
if (input state==Y;; and i==j)
then Y, [j1=7Y;,
else if (input state==Y;; and i#j)
then Yts[]] = g(d( Yj,s ’ Yi,s)) - E
else g(d(Y;,or X;, V;))=1 and Y, [/1=E
end if

else if (output state==1Y,,)
for(7=1, /<N, j++)
if (input state==1Y,, and i==)
then g(d(Y;,, Y, N)=1 and ¥, [j]=F
else if (input state==Y; and i+#j)
then Y; [1=e(dY;,, Y;)) - E
else g(d(Xn er)):‘l and Yi.r[j]zE

end if
Y= RV Y= Y
Yz': Yi,s’ Ti,r

else if (output state==2X, ;)
for(j=1;, j<N j++)
if (input state==Y;)
then X,-,s[]']:g(d( Y,’ , Xt;s)) -E
else g(d(Xl ’ Xi,x)) =1 and th[]]zE
end if
else if (output state==X,,)
for(j=1 /<N j++)
if (input state==X,)
then g(d(X;, X;))=1 and X, I/]=E
eke X, [/=g(dY;, X;)) E

end if
Xi,s= ngi,s[j]» Xz',r: glxi,r[j]
end if

end

A9 #E=FEEPLCE A5ty 93 F2AAES ol &
sto] A =2 RS 9 o] & Ed WA o=
FE3tE 348 Yebd Fojth Huctolojay g B
71 s Bl AN A ER mdgE k4o
of thate] A g-3tA "k =3 B A 4z A
Bz geEsl= AP e Aldel st K28 & Ut
Z, 2947 WEEY £ REZ A 9 AHl(set) HE
Vil W ¥,2 JEEE 28 JdEA e tste ]
7 A7) AN e A o vl 2] ALl dHE A
Aata1, A7) Axlel FeE AL Lot dESHE 9
Yidilols 48 4eet Al =eFoz FdEH, 2%
o] Fde ol el = AbahE Aot ol 22 7
e AR F V]9 ZE gl thstsd %Eli} dakg 3
Yool AFAT =3, 2 WS BE 7 EY
gef el 2 M(reset) AHel ¥, Q wfo = Hl ﬂ HA o o]}
el WA Ao WEEW% oA Fr=d Zzte] el
et v,=Y,,- Y., & o834 shte 2o B
WA A A} YA el 7} gholv] B T H el Hl(set)
AE XY X,E YdEHE 2E AgAEH dstd 98
et 1, w Xl JEdEe Aol A A
o, 2 9o Ao g e AR TS AR E. olst



Journal of Control, Automation and Systems Engineering, Vol. 7, No. 11, November, 2001

AL AR F X129 BE gl dste] =7 A4
A Xisoll A £3, 2547t ol ®£i= 7
Pl ol 2] Al(reset) AEl X, = B8 Aol 25

A WA Ao| fFrdET}

SA 28 g 1A S8 2 B4 g ol &
titloloj P o 2 WMEst= 348 vehd Aot
JE Ao A Hrctoloj 1@ o2 o) W ALEH 7%
= X 19 71£3t9th 47]A P PLCAA o] Y Hd &
vehio A el 2ol A 9] AL S ekt

e rlo
, &

& R oo g
£ 0o I
o qu M

™

E L AHARA doitololafeze] WM.
Table 1. Conversion table of state diagrams into ladder diagrams.
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Fig. 2. Flow chart of the conversion procedures.
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Fig. 4. State diagram of the conveyor system.
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Fig. 5. Ladder diagram of the conveyor system.
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