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Introduction

Requirements
Training modules: TM210 - The Basics of Automation Studio
TM213 - Automation Runtime
TM223 - Automation Studio Diagnostics
Software: None
Hardware: None

TM240  Ladder diagram (LD)
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Introduction

1. INTRODUCTION

Ladder Diagram X~ 2127 ool = L o] ] 22 (relay ladder logic)o] 2}t
%% B YUYt} Ladder Diagram & A EZ 2] A|A~®Elo] L2 78S 93] vf$-
A717F = 2 F A dojdun}, B2 A=A E 2 Ladder Diagram
Z2OY Ao E AMEet] A ~EE AP Y

Fig. 1 Introduction

Holo] Al&E & Hol| A, DA Ladder diagram 2] A}, o] 1 3} 7l T (overview)=
dE AT
AAZE o] & F A= 7e 5 o 2 AH S fste Fo1d AUt
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1.1 Objectives

Ladder Diagram &2 X2 7S & uf o] & & 4= 9l
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Ladder Diagram

The Basic Elements of
Ladder Diagram

Ladder Diagram Logic

Controlling the Program Flow

Using Function Blocks

Fig. 2 Overview
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Ladder Diagram

2. LADDER DIAGRAM

2.1 The history of ladder diagrams

PLC(Programmable Logic Controller)2] % %2} 712 <F 1968 1ol 1] = (USA)ell A
MEALFYTE PLC AL ol o3k A =Rlg galete] Zrade @ 5
Q=S mho] AR TR A ol 7]ekE FaL A A F L v

(-

PLC = Ladder diagram o A nkz 2l 7| %25 FA3HA UG 23S e o]
3] & (relay circuitry)oll 78S & =2 &2l Alo] A|=Eo] 7)o #3F Fd P Th.
o, Ee v g FEvto g wE Ay ek =g H 2l Ao A~
2 e ug- wE o] HAFH Y. ©edk =2 Al *Lil%‘g aff,
Ladder diagram 2 o] A& o] a1, A}-8-3}7] 4131, vp2E317] {5 U . ofnp= o]}
22 o7t Akg el A PLCs 7F Aol A om gk T3 o] oé APt

_>\~L

B2 AxzAdAES 259 220y Al~" 7|2 E Ladder diagram °l 54T},
=P =, ojm +7H54 Fo| BFL 7 Bufgle] Al 2wlo] ot e AL
oulgH Ut B AXYAEL 7154 (functionality) S 52 7] 98 A5 “% 5t
%19 (special operation)”% o5 Th

1990 A thell 514+, fx} a3 5] PLC Al x=JAE 24t ek
Tz A 283 F (instruction) Al E7} 9,1‘2115‘43} Hl = T A 28-S 98]
AR Eol = B ahaL %4(4;1@0] Tx23F HAE )RS Bk oyt ¥
AEE s3dolA the AbEEolAZEA AHEH A3, vhdst ¥ AFU

S 9o} 549 54
SESEEPEE!

o g A71E AAY BAGUL o] AT A SRS 5u e
= gl deEUth

1979 Woll, 2 152 PLCs & 913 359 7|+ WH=7] 9130 International
Electrotechnical Commission (IEC)°l 23l A = AFUE o] & 152 5 712
T GERZ o]Folx QIglaL A 102 dHA7] f&l)&
MEst7| 2 AX P EFH o).

j}E |||(“PLC = ‘14?_ E:J_EHUC] ?joi(PrOgramming Languages for PLCS)")'E
1993 Wo| UL, PLC AZEE A% 185 2FIFY T FE NIl = PLC
FA, Zze)w, dol e A% (storage) S F 3T,

rﬂ

= 0

IEC61131-3 = @EZ*OJ PLC 2 1| & A'F3t v]H o
J o

IR A xRAF 59 EFeo]dol &?EM oF= ddkx 9l 7h
238k g ¢l —‘?JEL# xﬂﬂwﬂr. f5-5-2] PLC 9} A& AJo] Al 28l A A E S

A4 o] Bx g A

TM240 Ladder diagram (LD)



2.2 General information

Ladder Diagram(LD)& 2|8 & vl o2 ok 2 e W d Yo, 242 dA}
3 2ol AR A ALY 7] E (symbol)= AAE A7) A= 9a) A
AR 7|58 FAtet S e EAFUT o] g ol &, st %
@k A7) 7]= A% Ladder Diagram 2 1e) 1o] & ofsf & o= A mH T
LD ©] =224 <2] 7] & (contact ¢} coil )&} AYA A EL DS =7 (logic)E
A st AFEE 7 AdFUH.

B&R > Ladder Diagram ~ = 1S 9|34 61131-3 2 A B35

2.3 Properties

Ladder Diagram = th-9 54 &S 2t QlFUth

o 19 X2 " <19 (Graphical programming languages)

e Wiring diagram 3} A} (Similar to wiring diagram)

o It wWr3 X2 a7 (Simple and clear programming)

o A Al A& (Intuitive to use)

o o2 HZol| &o](Easy to find errors)

e IEC 61131-3 3= 7 3¢ (Complies with the IEC 61131-3 standard)

2.4 Possibilities

Automation Studio ¢} &7 A& % = Ladder Diagram X =212 Ao = th39
7S ATFY Y

o TUXAHE 9J/EE 3 W E7I(Boolean) W& A&
o OlFESY/EY AL
e 3F X &= (Function block) A&
23 Z2%- Ao (flow control) (jumps, cancelling)
o % - (Diagnostics tools)

Ladder diagram (LD)  TM240



The Basic Elements of Ladder Diagram

3. THE BASIC ELEMENTS OF LADDER DIAGRAM
Q44 0% A9 S AFeHs “vlZ vhbus bar)"@h Beli 9 7 Aol
AZo il Al L. LEFORE THHE A e A&
“X) A1 A (instruction line)” ©.2 <A HFU .

“bus bar” - vertical line Variable name Instuction line
where instruction lines an a type
branch off l
\ StartButton
BOOL
| |
| | | \
Graphic symbaol
for condition

Fig. 3 Basic elements of Ladder Diagram

Ladder Diagram = 71 Z}A| 7} 2 7§ €] 7] 2491 F-F O 2 o] Folx QF YT S0l
A Al (instruction) & 2 3Hst= &<k 25 0] A8 =38 (condition logic)E -+ &4 ot
ofe1gh ¢ =g Al =F2 5 AA7F A, oEA APE AE AU
o

H 5 84E IYd(dE EH H2, By, ddo] 5)olgta Wy gE Y.
Condition Logic Instruction
i o
StartButton cmdStart
BOOL BOOL
! I
| 5

Fig. 4 Logical conditions and instructions

TM240 Ladder diagram (LD)



3.1 Networks

HEYIE 549 7|5S 2dste =YYt 132 84 (element),
7FA] (branch), 12] 3L EF(block) o2 o] Foj & AdHFYTH WEHAE sk
7155 W 3™ Ladder Diagram ¢ 7] =24l wh9] o}

9+ 3k Ladder Diagram T2 13- @ Jje] YEYARZ o] Fo] A g5},

o]’ 3 =7}

o]

UES T A2 4% 2 H(bus bar)yHth whd 27 =& 1
FAA AEETH, 25 ZE vES T £33 e AYdTh

Z a1 50 7§ 2] A (line)3t 50 71 <] Z+ umn)o] MEY Ao EAT F% &5t}

2+ (col
2+ 3k Ladder Diagram 2] Alo] == 2.2 PC ¢ AEEZ2 9] v &g &3l u}z}
Al gk Y o

Bushar  Element Parallal block Serial block

ﬁ:
=
T
1
T
|
I

e

Fig. 5 Ladder diagram network

Ladder diagram (LD) TM240



Ladder Diagram Symbols

4. LADDER DIAGRAM SYMBOLS

4.1 Contacts

Contact = -2 Ladder Diagram

ERETE

Z+H (column) 3} T} & 7 &

LﬂE%ﬂ ol A contact & 3= AL dht

+ contact &= W= 44<1 Z(variable declaration window) ]l 1 ng
ﬁJ 2 W o] 2o od) FRHYULY. a3 EEd 270] 3
wjrle} 7} contact(P ), ¢

A8 4 g,

Contact 719 AWML vlgh= Alo] =] (cont

A4 (series), ¥ d(parallel), 5
29 (series), ¥ (parallel)

T
A

__l_L

& Foin

% A BOOL E}S] ¢] W1t contact ol &%

Type of contact Symbol
Normally open i i
Normally closed ” H
contact
Positive edge I P I
Negative edge H N H
Both edges pﬂi

TM240 Ladder diagram (LD)

sty 15&
Fe] i =L 951’\14‘4 a5
5 fdde w9 F glsyH; o] Aee Y (coil)= #8l of ofE o] O"\QEP

Contact = H A 5= (function block)2] tlRdE J /&

NEE T

o] Y2 9 5 9

ool mdel &

—

5 HsEoll BAglel)= iil"”"ﬂ*ﬂ

trol logic)oﬂ o] &3t o
21101 st7] 913 &

el = F-9le]




4.1.1 What are normally open and normally closed contacts?

A+l 27 9 A, normally open ¥} normally closed €015 £+ 32
Yyt 7 8-ol= H=(contact), U= (input), == (output) 9]
x4_9_-51-1,]\:].. (] = (input), 9 (output), Xqi(contact) ol sl st

2Fe TE NS 2a YHUh)

Normally close contact = T2/ 2 wj71%] 2 7]& A =g}, Normally open
contact & ¢l E FE “1177}%] A71E ArstA] ge AP

Normally Open Normally Close
contact contact
..#""f .--""r
| | | 71
U | l-" |

Fig. 6 Normally open and normally closed contacts

Normally closed contact 7} A}-8-5 &= g 7}A] o == 7] Ao o] = A
¥ (safety door) & & SlHth el o] o] AW, AH e FHH I T

2w T %qu}, o] AL Al E kel A & S 9l T

Normally open ¥} Normally closed contact & &2 3} 74| |0 & &3 4=

Ay

Ladder diagram (LD)  TM240



Ladder Diagram Symbols

4.1.2 Normally open contact

Inp v Outp 7He contact 7} EEl A o, A7) Ak
WA 93l =24 Q1 A el = FALSE(0)7} .

FEA E W, 242 dH= “ON”e=

- B} 31 %8S TRUE(1)7} 3.
ow ||
—d L
o
L

|
1 Cycle

Fig. 7 Relation between an input and output

4.1.3 Normally closed contact

Inp | /] Outp

Inp i ; ; | o

1 Cyc le

Fig. 8 Relation between an input and output

TM240 Ladder diagram (LD)



4.1.4 Positive edge

-

np Outp o] 75 UAE NEY TAE B
L . , ol #] (positive edge)E @A 3st7] ¢l3] AF&¢
o | RN 2=9] gko] FALSE o4 TRUE 2 v} 1], =
v MX]FAE o) A (positive edge)7} A st uj, o]
U A contact & cycle ] TRUE £ 21§13}, o] A&
i — A(set)/ 2] A (reset) S dt7] Lt LA E B
_—_— N o 4] (positive edge)2] 7+--E& 93l AH&H
U—— ! T

e
1 Cycle

Fig. 9 Relation between an input and output

4.1.5 Negative edge

=

Inp Outp

ow || wro)

(s ) = ﬂé{(reset) o}ﬂur

OEE

egative edge)?] 7+ EE

n__+

) 1
i 1
e -

1 Cycle

Fig. 10 Relation between an input and output

Ladder diagram (LD)  TM240



Ladder Diagram Symbols

4.1.6 Positive and negative edge

|
Inp IPH| Outp
o A o I o O o] 7] 5 ¥ B (positive) <}
Oup | | g L Y| A €] B (negative) ol #| (edge)2] &4 S 93|
' ! AHg
| o] F2te LA B} A E B o] A 7}
o | Agkete= P ol o33t
oyl

Fig. 11 Relation between an input and output

TM240 Ladder diagram (LD)



4.2 Coil

Coil & 7] ¥4 21 Ladder Dlagram 84 T styPyth aA L A EH o2 A
Ladder Dlagram /] Q22 9o =d Yt} Coil & contact U H A4 E=(function
block)e] 2 EZ] A& = AHFUY. Fo]x 1 719] Coil & Ladder Diagram
Ve Aoy, 2 7H4 Hﬂ"a coil g AE-E = F T

7} coil & TAE ZH o} 213 Yol A FrbatE YEY A g oz
ol FustA 2 5 iaE Al AHEE o+ dSsYH

R gRo] B4l 5ok Contact &= A X3t} Y =] <4 (logic
continuity)°o] ¥ =, contact = TRUE & 4454

9 74 Boolean WS4 coil o] &Gt = 95T}

Type of contact Symbol
Coil —{)
Negated coil —U )
Set coil ——(s)
Reset coil —(R)
Positive transition coil ——{P)

Negative transition coil —{H)

Both edges (p H)

Ladder diagram (LD)  TM240



Ladder Diagram Symbols

4.2.1 Coil
Result

Signal ( )

L — 7Y 14 (continuity) o] ¥ = H Coil &
Result | | o P 29 A= AA = (switched on).

b

1Cycle

Fig. 12 Relation between an input and output

4.2.2 Negated coil

Result
Signal U)
o 7rel <14 (continuity)©] W=, coil &
’—'—'—E E N 5 29 A& 114 ¥ (switched off); 18 %]
Result { | | ; orowl ~9x2 77 ©(switched on).
o— i B :
-
Signal | | .
e
oyl

Fig. 13 Relation between an input and output

TM240 Ladder diagram (LD)



4.2.3 Set

Result
—AS
Signal ) Thd =2 A el ﬂé(continuity)o]
WA, o] coil > M4 E TRUE =
"5 EEkD
Result o ‘
i B R O o] “J el M7t €4 (reset) 2 w7}
IR FAH. olAF o] wZol, ©f coil &
o | 2AHQ Aoz
Signal
7T—Cycl‘e‘v
Fig. 14 Relation between an input and output
4.2.4 Reset
Result
Signal (R)
o e T 91 (continuity)©] RE W o] coil &
Result -~ § (o0 W42 FALSE & 2 A 3},
0— : f
]

Signal |

Ceeeed

1 H -

I Cycle

Fig. 15 Relation between an input and output

Ladder diagram (LD)

TM240
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Ladder Diagram Symbols

4.2.5 Positive transition coil

Result

Signal (P)

|
— -

Result

Fig. 16 Relation between an input and output

4.2.6 Negative transition coil

Result

Signal (")

T
Result = = | | | li!
[T A R [

Fig. 17 Relation between an input and output

TM240 Ladder diagram (LD)

Tk o1 2 (continuity)o] BHA & o] coil &
= TRUE = 474},

-]

_/I:.
%174 (continuity)o] ¥ E & B cycle &
?lell, 2 thA] FALSE 2 Eobit.

el o)W A (continuity) & A E X
Fom o] coil = 1cycle e HF-=
TRUE & 243},

ojwl 4 (continuity) = H7 = %] ek
£ cycle & 9&f, |2
Zolt,



4.2.7 Positive and negative transition coil

Result

Signal (PH)

e T e B o B o] coil & ¥ A E] H (positive) <}
Result | | _I —I . t] A E] B (negative) °ll #] (edge) &9 <]
71s& AFAF.

NS R A
1 Cycle

Fig. 18 Relation between an input and
output

Ladder diagram (LD)  TM240



Ladder Diagram Symbols

Task: Part 1: Conveyor belt

o] AF A2 oA, 2= Auolo] MEE A ojal7] Yol 4 A Q] o] ZF Ao HE
e A Y.

t]#x 8 %= "gDoConvMotor"<} 37| "btnConvStart” ¥ &
Auo]o] REE AojstE T2 IS YA L. I E
R Al 2. oF ] o] m Xl A YR AT} Zo] F3he] M2 A HE M4 (command
variable) "cmdManConvMotor"$ A&} A &,

0001
Manual Mode, conveyer control
cmdhanConviv
btnConvStart otor

0002
Set conveyer digital output

cmdianConyi
otor gDoConvMotor

Fig. 19 Task 1 part1, operators

Z M (green) o2 FAEHAF YT .

[l
fr
[
o
o
td
i
=
fr
Mo
e
e
rlo
by

Fig. 20 Conveyor belt

1IV\L—TV Lauuct uiagiaiil \Lwv)



5. LOGIC

5.1.1 AND operation

2 7] == 1 o] A9 contact 7F A E &2
=W, 7 A7E =840 AND A4kel.

Fig. 21 Series blocks

Truth table:

Z7o] 5 S uf, 32 TRUE &
=]
=

Contact 1

Contact 2

0

0
1
1

O =

| O|O| O

5.1.2 OR operation

—
—

T

]

]

]

"

w

i

]
==ba
=

Fig. 22 Parallel blocks

Truth table:

o

o] slytg} = TRUE 2+,

=)
j=

Contact 1

Contact 2

Output

0

0
1
1

- o -

_ -] - O

Ladder diagram (LD)  TM240



Logic

5.1.3 XOR operation

gDiButtonLeft  gDiButtonRight Exclusive OR 142 =2] % 21 AND <}
| | | /1 OR <i4te] =34l
gDiButtonRight  gDiButtonLeft Tk 2 78 ¢ 4= F 9] &t TRUE 2H4
=g o ]
| | | /| %92 TRUE ¢!
Fig. 23 Exclusive OR whe] 001:5_2’5 %} g:]l TRUE g]_u:]‘_ %E_‘:]‘%
FALSE ¢

Truth table:

gDiButtonLeft | gDiButtonRight Output
0 0 0
0 1 1
1 0 1
1 1 0
5.1.4 Branch

U E 9 Fe A 7HA] (branch)&= A o] =
| /] 2 7] A(row) 7 M 2E H&she

R EENESE X

Branch

Fig. 24 Branch

TM240 Ladder diagram (LD)



5.1.5 Merge

Merge 4 (line) 7}#] 4 (branch line)¥} 3 83} A & =}slar, 7+A] 3] 2 (branch
circuit)S ¥ 3 2o s & g2 Aoz A Gog Y},

1 e |

A N

Branch line Merge line

Fig. 25 Merge line

shbel 27 N olg o ol Ao A 9} o], k& = 71| A (branch line)¥d
21 3L Merge A (line)d 4= A5y th.

| | | | | | | |

| /1 | /1
Parallel block 1 Parallel block 2

I}.' | | |

171 1

Block 1 merge line Block 2 branch line

Fig. 26 Branch line and merge line

Ladder diagram (LD)  TM240



Task: Part 2: Conveyor belt

A Aol HESE HES FEE
et AF REF 99 o 42
020 49 AdHolo] MEES A 2t A L
o WHOF AAwo]o] M E ©] w24 A4 <l “gDiLoadConvEnd” ol o™ &2 %=
AEHA Fev.
o ief Aulojo] IE ] mix| ol A& ZIAZF 94" 49

2 AlA ol &
“gDiMachAskMat”<l A O %2 54 &

ool A9 Auolo] WES AX 544 0

o WHOF HAH|ojo] ME ] npx|ut Ao o] HEE L 7| A7} G o]Ae] ofw
EAE QAH3A goH.

Gale] Zeade ol @A yEd Adyth:

0001
Manual Mode, conveyer control

]I

cmdhdanConvid
btnConvStart otor
l {
| \
0002
AutoMode, conveyer control, Start
gDiLoadConvEn cmdAutConviv
d otor

gDiMachAskM  gDiLoadConvE
at d

0003
AutoMode, conveyer control, Stop

gDiLoadConvEn gDiMachAskM  cmdAutConyM
d at otor

0oo4

Set conveyer digital output

cmdianConviv
otor gDoConvMotor
1 | £y

| || L

Fig. 27 Part 2 - Source code

I IV\L4U Laduct uiagidilil (Lv)



6. CONTROLLING THE PROGRAM FLOW

6.1.1 Conditional jump

%% 23 (conditional jump)= 2718 Al&a A4 A o] B3} g7 U] =9 A
Axe FxU,

Z71°] TRUE 2H¥, & > (jump
(jump label)& 7z} % 3o tha

e T ] YEAIE Hodr] S8 AgHU o] Qe Z2 Y
S(flow)ol 7l EEA 0w Ao AL L. dEdAs Ay Fu
ago] Bash ow Lead Aetele wak Fol 5] Hrh.

L= A S A =)
mi m&

(AN (IPY)

Jump conditions The name of destination label
e | Jumphdark
l 1 | | !
"_|I I 10 i »
| |
| |
|
— :
Fig. 28 Jump
0004 Jumphark - «¢—— Lable name, the target destination

of a jump
l—l | : {i)—l

Fig. 29 Conditional jump

6.1.2 Return

Return 8- ol® oA Ladder Diagram & F 2 35}7] 9lalA] Ab&E YT 1 $o
olm YEQ IR o o] AdE A et}

ButtonStart
| | /] 3 RETURM 3

Fig. 30 Return

Ladder diagram (LD)  TM240



Controlling the Program Flow

Task: Part 3: Conveyor belt

o v "gDiAutoMode"”} TRUE 2}¥, A& R =0l &3 Ql= UIEH A=

AP},
e U< "gDiAutoMode"7} FALSE &}¥, =5 R =0l &3] Qv 24 WEH AT
A g,

o Z75 H(condition jump)E Al&3HA Al L.
o AFHREo] A ZF M5 “cemdAutConvMotor” S AF-8-31H4] A 2.

Ao 222 O F o] FA YEd AAYth

0001
Decision Manual or AutoMode ?

gDAutoMode autohode

f 1
: Manual Mode, conveyer control |
| cmdianConmdd :
|| btnConvStart otor |
1 Y
— | !
| I Manual
: ooo3 I Mode
| Manual Mode, conveyer control, End of Manual :
| Mode |
| |
: SetOutputs :
\ /
~0004 Automathiode ;
| Autobdode, corveyer control, Start
: gDiLoadConvEn
d

I 1
/1
I'l aDiMachAskM  gDiloadComEn .
I at d Automatic
I Maode
Temm B ||
|
| 0005
I AutoMode, corveyer control, Stop
| | aDiLoadConvEn  gDIMachAskM
i i1

0008 SetOutputs -

Set corveyer digital output

crdbdanCorid
autohode otor

gDoConvidotor

autohode

Fig. 31 Part 3 - Source code



7. USING FUNCTION BLOCKS

Automation Studio ¢] Ladder Diagram editor = 3 4 £ (function block)<

ARgehE A S8

= (function block)°o] A=W, 948 =2 7= (input logic condit-
£ = (function block)< 913l =4 (logic)<= 7}& 3k contact

(instruction)ell oja FAFHH . FAH &5 (function block)° =

At o] Agk €02 s o] A9 coil & 2t S 4 AUt
el B4 E (functlon block)e] 34 A3} 2 A O]a}tﬂ_, A A
=2 A (vertical line)S AF8-3F+= H A £ (function block)ol W&
A

(-1

|

—

| | |
l Input logic conditins : Function block :
| L -t -
|
|
|
|

: CTUD
e o H—( y—
— 1/ ——in—He o0 H—(1)—

—P—— F—{ReseT oV ——o

— P} : LOAD

—t PV
I

Fig. 32 Function block in Ladder Diagram

F A &= (function block)2 3k “old 2 1(analog)” 483 =4S 714 4
21, B2 opo) o]} 25 o] vl (spacebar) 2 3B WZo] A& a2 9y,

Ladder diagram (LD)  TM240



Using Function Blocks

Task: Part 4: Conveyor belt
7wl ojo] WMET} AER = A 4
STANDARD zto] B2 ge] 9= C

0oo1
Decision Manual or AutoMode ?
gDiAutoMode autoMode
1 {
— | (r—
AutomatMode
—»
0002
Manual Mode, conveyer contral
cmdhManConvi
btnConvStart otor
1 {
— | (r—
0003
Manual Mode, conveyer control, End of Manual Mode
SetOutputs
»
0oo4 AutomatMode :
AutoMode, conveyer control, Start
gDiLoadConvEn cmdAutConvio
d tor
— /1 {sy—
gDiMachiAskM  gDiLoadConvEn
at d
_I 1 1 1
| 11
0005
AutoMode, conveyer control, Stop
gDiLoadConvEn  gDiMachAskM cmdAutConvio
d at tor
— E {Ry—

CTU Co

unterOf

NbPieces

0006 SetOutputs :
Set conveyer digital output
cmdianConviv
autoMode otor gDoConviotor
—/| N (r—
cmdAutConvMo
autoMode tor
— | N

Fig. 33 Part 4 - Source doe

TM240 Ladder diagram (LD)



8. POWER FLOW

Tk =2] 974 (logic continuity)o] W E ¢ o ey, 1 £2-& TRUE Yt}
&9 (power) HES Ao A fEFFE S EHSE ST Z1i(course)7‘f

return |1} jump ol s M E wj, EY A= A= Ay .

Condition Instructions Output Instruction
— | 171 | { F—
b |
I 1
____;_I_ ______ -———— —_————— e —— — — -

A continuous path is required for Logic Continuity

Fig. 34 Logic continuity

=2] 17 (logic continuity) 2] thE @ s 9] 7FsA o] o] U ES Ao A5t}

Condition Instructions Output Instruction
>
| | | ! | | | f N
. 1/ . v
1 1 | |
. ||
| |
s | Sp— o e N

A continuous path is required for Logic Continuity

Fig. 35 Logical passage to the first command line

Ladder diagram (LD)  TM240



Power Flow

Condition Instructions Output Instruction
| 1 |)|'| | 1 f N
| | 1 /1 | | L)
B S
1 | | 1
| | | |
| 1
— A — o N

A continuous path is required for Logic Continuity

Fig. 36 The second continuous path

Condition Instructions Output Instruction
\
| | | /1 | | { )
— ]
1 | | 1
| | | |
| 1
— A — o N

A continuous path is required for Logic Continuity

Fig. 37 The third continuous path

st=glol-a A Dol 22 (hard-wired relay logic)?= th2 7], Jo 2 2§t
5% 5 & (power flow)> W ERH v} o] ofgfj o] ojm|x] e A & PLC 22 ol A+
7V‘“}X1 EacEies

Rk iﬂ(loglc) dog sal o AHS QTEH, AHEAE BE
Al

contact &40 4] 53 &5 (forward power flow)¥ HEo] IA S 227
aff ofnk %‘14 }.
Condition Instructions Output Instruction
-
| | | /1 | | ()
1 1 ] 1 1
1 1 | 1
— — — LI—= ——————— +— ———————————— P. ————————————— +

A continuous path is required for Logic Continuity

Fig. 38 A reverse continuity path is not possible
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9. QUESTIONS AND EXERCISES

9.1 Questions
DA AU EHA WrolEo] A= AYYU 7R 1AL <l

rlo

¢ Ladder Diagram A| 2~
N AFU 7N

o Jl=9o}-uf A Ho] &% (hard-wired relay logic)e] ti& o 24 &
RIS T F Ae 24 (logic) 22 A JEE AF T

Ladder Diagram & <14 A}-& & o] oF g1y 7}?

o 1AL =g F 2l Ao} Z<(logical control task)¥} % Z(operation)ol] 1] A
o] A P .

HESAd FAAY71

o HEH A= #olx= 1709 contact 2 1 7] 4] coil (A H 3 &)= o] F]4
SI¢H . el ofm AMAE 2709l 2 (row) AFololl S, 5L 2 )9
E]'E L:HE Jﬂoﬂ *‘—EH O]L7‘]°]L]Q— hR= o _—_L_i.j_%] Q%E _/_Ef_)_i
U ES A Qo A A &gy,

_4

LD ol A} contact & F3sl Y 7p?

e Contact 9 +4% &
FA = AY Y.

Ladder diagram (LD)  TM240



Questions and Exercises

9.2 Exercises

Task: Concrete filling system

AMEES A3 Qe A, AN ELE Ado]o] MEZ ALE-31al Qe 23 S
iz(load)%qv}.
xﬁ%t Zl(filling)> On ¥ & (btnOn)& &/4 3} stH A Al AU}, Y E

1l B (magnet valve)(doValve)E Al-§-3le] 43 5 & fFh2 24 71H o] o
HMEZES5 % 5t 7heekd AU e o S ME (belt) ofefioll Qlofof
Yt} (diTruck).
Aol Al S Y = FA0 =g &AulAl(diPressure) TlIY E W H =
29AE DA Y 18y 74‘3110101 HEE= T E5x 5 5 AS

soFgh ey,

AA A 2=5E Off HEo] ZelH A 2945 1A F Y tH(btnOff). R+

7 o]o] M E 7} F ¢ty W (diConveyorMotorProtection) v} LW E

W H (doValve) ¢} 71| o] o] M E (doConveyor):= SA] 29X =2 7Aof gy}, vy
19| E W ¥ 7} S s (diValveProtection), 242 4] @38 ofF sy, 18U
HME = & 5% 5 Hlof e A=E s af ofat .

Off

.

7 pressure

conveyor

switch

TM240 Ladder diagram (LD)



Ladder Diagram = o}@l¢} & ALY}

0001
Start conveyor

btnOn
BOOL

doConveyor
BOOL

+—r|
oooz2
Stop conveyor

{s—

btnOff doConveyor
BOOL BOOL
] 1 ey
[ | R}
diCanveyorhat
orProtection
BOOL
] 1
11
0003
switch-on delay for valve
TON_WALVE
TON
TON
doConveyor BOOL BOOL delayalve
BOOL BOOL
— —{m 0 ( —
Tos TIME TIME
PT ET
0oog
valve
divalveProtecti
delayalve diTruck diPressure an dotv'alve
BOOL BOOL BOOL BOOL BOOL
] 1 ] 1 | 1 I,..'I f %
11 11 11 LIEA L
delayCony
BOOL
i<y
{5}
0005
realease delay conveyor
TOMN_Conveyaor
TON
div'aheProtecti TON
delayCony on BEO0L EOOL delayCony
BOOL BOOL BOOL
l 1 1 f
— | | IN “ {(Ry—
diPressure T#os TIME TIME doConveyor
BOOL BOOL
1/} PT ET | ——{(R}—




Summary

10. SUMMARY
Ladder Diagram & A}-43F T2 1| & o} A & 917] 7} gl yth. 13L =g A9l
292 22338 &) NEE A7) wZel st=glof-u A o] 22 o] tgiAE S
ANS AP
Fig. 39 Summary
olF=a A5 et Fd E5S AHE3tE A2 Ladder Diagram & AF-8-3FaL 9l &
gt ol Eg Aol A S vte= AS JhestA YT A 22 a9 SRS
Aol 8452 75 HAE ST
Automation Studio = Power Flow & A}8-3lo] 203 A|F~E Ed o] 2 (trace)

& 5 dEUh H(colon) & BA AEH L = A7) 2ol FEE EAF] 913

gy,

TM240 Ladder diagram (LD)
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