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ATMS :

To provide the student with an opportunity to acquire knowledge, skill and attitude in the area of PLC
with special emphasis on: ' _

* Relay logic control <
®  Hardware of PLC,

Ladder diagram elements,

¢  Ladder diagram Programming
SHORT DESCRIPTION:

Re]ay‘logic control, Fundamentals of PLC, Input output (/O) module, Imemory system’ and /O
inferaction, PLC Ladder diagram programming, Internal relay, Jump and call, Timer counter, Shift
register, PID control , PLC and networking,

DETAILS DESCRIPTION :

Theory:

L Understand Relay Logic Control.

Define relay.
Analyze the working principle of eleciromechanical relay,
State the concept of relay in control process. '
+ escribe the use of relay to implement control logic AND, OR, NOT and Flip-Flop.
-3 Zaolain relay logic ladder diagram, '

4
LI TLE B ]

Meozion the limitation of relay logic control.
- Me=wonthe advantages of PLC over relay logic in control process.

2, . Understand the Fundamentals of Programmable Logic Controller (PLC).
2.1 Define PLC. '
2.2 Mention the diﬁ't;rence between computer and PLC.
2.3 Mention the difference between microcontroller and PLC.

2.4 List the component that makes up a typical PLC.,
2.5 Describe the architecture of PLC,

2.6 Mention the configuration of typical PLC
kX . Undersland the Input output (I/O) module,
3.1 Define 'O Module

3.2 Mention the functions of input and output module.
3.3 State the meaning of digital {discrete) and analog module,
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34
3.3
36
3
38

List the analog and digital 10 devices used in PLC.
Describe AC and DC input module circuits.
Describe AC and DC-output module circuits. -

List specialized modules of PLC.

Describe the centralized and distributed /O,

Understand the memory system and 1/0 interaction.

4.1
4.2

4.3

4.4
4.5
4.6
4.7

Mention the need for memory system in PLC,

Describe the executive memory and the application memory.

Hlustrate the memory map of PLC, '

Describe different types of data file.

Describe the relationship between memory position and the I/Q terminals.

‘Describe the setup procedure of PLC.

Explain PLC operation.

Understand the PLC Ladder Diagram Programming.

3.1
5.2
53
5.4

55

5.6

List the PLC languages defined by International Electrotechnical Commission (IEC) .

Define ladder diagram.

Mention the conventions adopted in drawing ladder diagram.

Identify the standard TEC symbol used for input and output dcwces

Mention the notation used for I/O address.

Draw the ladder diagram for Logic functions, Latching and multipie outputs.

Understand the Internal Relay (IR) in PLC.

6.1
6.2

63

6.4
6.5
6.6

State the meaning of internal relay

Describe the method of using internai relay. )
Mention the different way of expressing internal relay address.
State the necessity of balterj backup and master control relay.
Describe the One-shot and Set/Rest operation.

Application of Internal relay,

Understand the Jump , Call and Comparator.

7.1
7.2
T3
7.4
7.5
7.6

Discuss the conditional jump in ladder diagram.
Describe Jump within Jump.

Describe the use of subroutine in ladder diagram..
Describe functional block. '

Discuss the comparator instruction in ladder diagram.
Application of above instruction,

Understand the Timer in PLC.

8.1
8.2
83
8.4

State the necessity of timer in PLC.
Mention how timer behaves in PL.C
Describe the types of timer with symbol.
Solve problem,
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9.3 Describe the types of counter with symbol,
9.4 Describe counter application.

' 9. Understand the Counter in PLC.
9.1 Define Counter. C
9.2 State the necessity of counter in PLC.

10.  Understand the PID control system,
10.1 Define PID control system.
10.2 Define PID control system.
10.3 Block diagram of PID control system. -
10.4 Calculation of PID system.
'10.5 Application of PID controf system.

‘11, Understand the Shift Register in PLC.

‘ 11.1 Define register. -
© 112 State the necessity of shift register in PLC.
11.3 Describe the types of shift register with symbeol,
\ 114 Describe shift register application.
' 11.5 Solve problem. '

12. Understand the PLC and Networking,

12.1 Define nerwork.

12.2 Mention the mpologies of network.

12.3 Describe the three levels of network.

12.4 Describe the communication {network) module.

Practical: :
Implementation of Basic Logic Gates Using Ladder diagram.
Blinking light.

Dc motor Control Using PLC.

Temperature Control System Using PLC,

Conveyor system Control Using PLC.

Bottling Plant Control using PLC.,

Sorting of Objects for Packaging Using PLC Based Control.
Car Parking Control Using PLC. _

Automatic Traffic Light Control Using PL.C.

Washing Machine Control Using PLC.

Oven Contral Using PLC,

Water level Conmrol Using PLC.

Batch Mixing Operation Contral.
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(Understand Relay Logic Control)

3.5 feR et (Definition of a relay) 3
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3.9 FTHI AT fATNT 4IEeN (The concept of relay in control process)
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3.8 AND, OR, NOT R, Flip-Flop IHW "ers I R TR (The use of a relay to
implement control logic AND, OR, NOT and Flip-Flop) $
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relay logic in control process) $
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féa 2 4.8 Configuration of a typical PLC
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ST oyt ohawt TR 1 TS Mitsubishi F2-20 MR-ES-43 Confi guration ¢ T#I—
Power supply : 110-120V/220-240V ac Single phase 50/60 Hz
Program language : Ladder logic
Proramming capacity : 1000 steps
‘Execution speed : Average 7 ps/siep. -
Program memory : CMO3-RAM built-in; EPROM can be added.
Battery back-up : Lithium batiery, approx.5 years life.
Timers : 0.1s timer : 24 points, on-delay timers (0.1 to 999 5)
"0.01s timer : & points, on-delay timers (0.01 to 99.9 5)
Counters (retentive) ¢ 32 points, down counier (0 t0 999) '
Number of inputs : 12 points, all optoisolated.
Input voltage : Built-in 24V dc, external 24V dc
Number of cutputs : 8 points
Choice of output : Relay output : Relay isolated
Transistor Gutput : Optoisolated
Triac output : Optoisolated
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Mitsubishi F2-20 MR-ES-&3 Configuration (78l T=
Power supply : 110-120V/7220-240V ac Single phase 50/60 Hz
Program language : Ladder logic
Proramming eapacity : 1000 steps
Exe_cution speed : Average 7 ps/step >

Program memory : CMOS-RAM built-in; EPROM can be added.

Battery back-up : Lithium batiery, approx.§ years life. .
. Timers : 0.1s timer : 24 poinis, on-delay timers (0.1 to 999 8)
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Choice of output : Relay output : _ Relay isolated

Transistor output : Optoisolated
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— C{ 0O O Input
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' () Input
channel channel
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(¥) ffifB %&B (Limit switches)
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(@) switch ®) switch )
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T8 ¢ Basic forms of transistor output : {a) current sinking, (b) current sourcing
fRumiiTe covpmites TS wm ford |
(B ] o coperites sfutER A o 7w-

s | AGIEeE wfEes (Thermocouple module) R | M= FICHE Afeee {Motion control module) )
© | SIS T8 (Communication module) 8 | TR-F7i6 FETR qfeE (High-speed counter module)
¢ 1 PID ¥{&&A (PID module) Y | famer 12w 7 W@ (Real time clock module)

2

4| /& FFeRE TEH (A/D conversion module) b | TS0 sFerty ilﬁifb‘ﬁ (D/A Conversion module)

» | OABHAT (R wfEEa (External memoary module) |
CIGMIRES TRe5/=1Eh+15 %fE%w e & s

(Bzaf) = o /e weEn el fiavBm T K T W T ZAB/SEOD
ﬁ@mmmﬂﬁﬁwﬁﬁm@ﬁﬁﬂfﬁawwmmwﬁiﬂﬁmﬁﬁﬁmmﬁﬁ
cmwmﬂwwmlwﬁwqmqﬁmﬁmﬁammww| '
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3
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el

Rfetm ¢ WivEm aiRn g3 2w |

o.em‘ﬂwsﬁm
foarmz «fst @ 3 B7oi0 WeBw 23w 2t e |

o) o.¢ e vy
Foer «fSt ¢ S aBh5 wfetn aTa a1 e |

(Emm mewof) o.v m e v
Wehﬁﬁmmmml
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ety mm"s*a 8 BesB/AISBB BRI~ o=

(Understand the Memory System and /O Interaction)

8.> fraafH-cs mﬁﬁrﬁmm’tﬁm (The need for memory system in PLCs) 8

PR TS TBII, TS5 fieer @ STSBeG 35773, iy aifdres Wi - BrEute, FSH R e
FRIATS ISR STg MgTw A=t firen ey o s=mw 7= 20 | 313WR, ITHR AT 70 WA
b ReTRiaem T armem 7w Siwsl R4 FoP ¢ EHD e ¢ WEHeE 65 «v (365 Wik ON T
OFF W% Xy (Rufars ers e 1t &ewre | o1 | T Praaafy firgn Afdasia coim frmmet a1 oo 2t |0
TR 41 |

crafa Freba 3 SRR 79 Pluafi-cs ova arfice PSR AT W TA O 9@l T TR |
e i crefy AR A T T O Fraef T e I S T ey | i BEm, o, fes

QESR For wfes Wietm 6 TRef5/arS5eB o (56 crfire e IW FE @ IS FuEd
Wmsﬁlﬁaﬁﬁt@ (TR w1 (G TSI ”HE |

8.3 afAfF ¢ Wit o 36 (Description of execution and application memory) 8

(TR OO SRR 39S Prembne avg onfm 93t e afim @1 st Frsre Ige @ or
AAGIAAICE AT | ey e Besrmmaardt ey Afegene amfi SaeiRer 3w A |

Pusfite cafics 1 awm s e v 2, 79r- '

S (o (T A RTHR (ol (Ui A afEfE arnfa (Program memory or user program memory or

~ execution memory) .
YT GRE T sRmmaE omfd @ Wil onifd {Data table or variable memory or application
.memory)l \ , ' .

3 1 ARIRTT T ¢ TBemE catam (AR T (YA A AT ST (e AT I T qa SN
AR T (store) | (A T FEiEEaton BopGem R ooz g Pramf A a7 Tm sAfFasa g W raat
P qrg omf @3l I3 wed 2o i orfl RemR IRge ) of Afes gred T, O o
famad a7 | Afoe TRGREITR TAE A5, M ANCR MRS (@R TE T | QS TEEEE a ene
Cfs STITEE X | o .

W R ¢ wifeeam ol 4 T G 109R (@A T 3R B TR 3w
ST I | T ¢ eSS ToRer 8, BEUR ¢ ITHIRR W, WA ©inl TNt e ST
WEGE | 501 (Bfe fram wifer w2 s T AR )

©ibT GRTER Ty (Conlenl).@ mﬂﬁmﬁm&m, et-

s | oI ©ibt {Status daw)

Q:T‘Iiﬂn'ﬂ@m(Numbers or ¢codes) |

SHIO1 GiBt § 28T A6 T (Unique bit location) 0 4% 1 %A1 ON/ OFF (%83 4139 I3 |

TN A AT 3 TS D 91 GUE IR 37 bt IR 51T T (TS O] KA BT 3
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8% | | FiFRuE Fegm s e
8.9 Praafir's e (T WA (The memory map of a PLC with the sketch) 3
8.5 T Tora CIufam 6@ CARIA! TOUTR | TS (WAF TNA 9 T | TSR (HeEhm aufd e i | A

fraefm o Tot b @3 7N T
Stari.ls bit _
4 ' T ¥ - _ Output
Ouput | Module 499
Table 1 . __\O/_I
Data ' = 7N
' i - . Input
Table - Moﬂulc 001
Input 11 |<—
Table L]
4 . vL
T word Examine ON-] [-001 « Address Numbet
s Instruction
Output Energise-( }-009 (most instructions
_ occupy one word)
User '
Program
¥
DATA-TABLE
. Main :
Program User
- - Program
Message
Storage Arca

8@ 8.5 Memory map of PLC.

s S s ST ST cufiE oS wMfiTe fwe = 7, Te-
3 | a0 Braw BBl oA (Input image data memorf}

3 | GGG e cTfa (QOutput image memory)

© | B3R ¢ FTB™ I (Timer and counter memory) ¢
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crafd BT ¢ BB STEEAE SRR e 84
8.8 Rfx a3 ©iot WR= (Different types of data file) § : ,
SNt (TS ARMHS TG BT wE 9 | % W FEE Wi - 7 @R we TR
e wrw At i ot TS eSS Rwf FHBMRTS v =t 7, -
Wmvﬁnswmvﬁﬁﬁﬁmiﬂmﬁmﬂww,mwwmwmi
WWVWsWﬁmWWaﬁm,mmmﬁﬁmﬁmﬁmw
maa&wﬁﬁ{ﬁﬁmmﬂﬁﬁwm'{vamn_ '
We%%zmamwmew@ﬁmmwﬁfw%ﬂmﬂmm
o™ BidwR @ IS et ww |
! s fog M T STt WIRe AW Crew @@ |
3 | I - Input Data files : AHBIRANT TRYS JR6A TN 3B113HT | .
< | O - Qutput Data ﬁlcs:W’[ﬁWﬁ'ﬂWﬁl - ' ' %

Y | B - Bit Data files : The "scratch pad” to store individual bits.

8 | T — Timer Data files ; 31312 5ef¥® wivt
¢ i C - Counter Data files : SIEGIT AL2R ©ibt

¥ | R - Control Data files : Fretem 9 sy firerss wiefSi® wity )
%1 I - Tnteger Data files : 4}, (T7— Siommml (AR W=R) |

8.¢ (¥ M ¢ /AP SRAFTT WO FHE (The relationship between

memory positions and the I/O terminals) 8
8.3 7 50 1S ST amegen il SfE6CE Trofl ewe B s @G B stewant creil Tmg |

w=— Enput module

—
(O
Input o
ON E o Progassor continually
— reads current inpui
_@_ stalus and updates
0 input image table
9]
Input image
o g e JoTo table

521 5 8.2 Typical input Image table connection

TR B IF (Closed) T BT @IFFR TR0 & 3l comsber =m1e 90a am 3% &S s AR
1 TIETRTTA (Storing) WA UL BT I (Record) | ATEIF S1eqes 4B o 216 Rorer GBfReer «afs
o4 {46 =iy | '

AT TR AT T @} 5 NS 3 A v 9o e RSB wntew 1w B 2o ORw
WWWWW (Constantly) *fa<q T8 | . *

i T 725 ON T O3 (5 (5Ret e o2 ¥6 1 WA o6 70 1 ¥ 3&S OFF 7w o w2 5 o T
RT® (Reset) @0 1 . C
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8.0 e fira WIE3e% weTrm Mg EHYS i G e walh wiRwA DirwEm A @
Z0IE | a3 AABA BIBH (ON - OFF) 38e @ v fafyrs = aaauomemowma@oﬁﬁsﬁﬁ#
mtmﬂ\ww@ﬁqfﬁawwﬁﬁmcﬁﬁﬁaﬁmﬁ%ﬁﬂﬁvwiﬁmﬁﬁ?ﬁﬂmm
Wwﬁﬁﬁﬂmﬂmwmmﬁmwﬁwﬁmw@ﬂWONwmmw@ﬁﬁﬁm
3B B 1 NI G = iz A G WISEeBTE OFF e B O (Bftet i@ 255 0w faees

Qutput imege table

0 J0 ] 1 [0 O

Processor continualty
actjvates or deactivates —*
putput status according to

output image table slatus > )
O _
\O/
SN
\ o Output
Output - 1)) ON
module o

82 3 8. Typical Qurput Image Table (.ounacnon

8.Y ﬁmﬁi citet @R (The set up procedure of PLCs) 8

fraeBr, ZE-GIRG R & (Hard-wired Relay Logic) @ s TR efre Tafds @R a3em
Gffinm o Teifgum G ¢ 53t 799 7o ARifts o TR FREAE, (SR, TAIRE & TETHT I
o a3 < T | @ T PraEt St wag oG i st Symw weiEE, T ARYTRE
NS IR FATS AN I (0N | wrete T i (PC) ST e I3 A Handheld programmer (HHP)
TR A FOoT A e & 7 Bl (pC) R w1 A, wwqumﬁﬁww
3T FAHOETTR ALEAA (Special software installed) FACS T |
_ o2, T T PG SR SR FRITAT AT | 1Sy o T foufora A P e T 2 qafre
maﬁﬁﬁhwmﬁmaﬁammwwwmlwm%ﬁwmﬂmmm
TGTT @3S B ATTe STrete flaaf T6 301 70 | @ &fsrs Fifi FoeundR Mg 1 @ et e
CEIITAT TS AT | 3R T, eifiodl 0 oed, 331 (s foraenfos conam Sresers sy 1 =W |

G TS T TN O, e @ IACT @R (1 (P AT AT SFS (Ready) AT 1 2R3 419 7]
BF5e az FoAic ) g0 e WY @ @R G WS GFHe T TS A ¢ T TEHSTR LA,
R Tt (i BRAAE (PC) (Urd FIIEs I9) T A S IFTTNS (Real-word) AT, (T
hﬁew@ﬂqﬁmwmﬁm(mmnmon)q@wmmwﬁmﬁﬁaﬁwmmm
Window'-CS S Y | T S (A1 (TR B GHII SITRRIFSI T FTS T @3k (G0 W A
@W‘TWWW(Bugs)Tﬂm@1WﬁlW@Wﬁﬁmﬁﬂﬁﬁﬂﬂ\mﬁWW@!
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- e fow conars e ReweeTa Row et B e R | [ Gk opur e |
‘ feals o060 Tore W <66 «4ne ax 9% GHowr Fow |
6 qT TORAH ST 9 BT W ORI IAR (updating) | Excoute Program I
) IR AW | ’

bigflabl) Sl LA BB aY

P .

arfa D 6 ZAB/ETofB BRI S 8%
8.9 @ W= Yt (Explain the PLC operation) 8 ' '

eEf @3 (FIUTe Swaae ¥NfEe-aa T % I 1 8.8

I Update Output Siatus |

4

foar ¢ 8.8 Fuefs wErm s %

foas wwgod ¢35 T 8 : -

G6M-) $ (5% Z7%B FJBI (Step-1 : Check Input Status) § :

gaen 19561 grere &5 ON It OFF R {3 71t forfu ot | wereim, oft =ye g4 3=+, wigem o
297, wwm@nﬁﬁ—amwwwﬁiﬂﬁwwﬁsmcﬂmmaﬂww(Senses)1
TR af5 TSl ¥ IR B @2 Tt s Ay e

B91-3 ¢ GFRRFTE AT (Step-2 : Executed Program) §

ETeits fHraaf aamaﬁmﬁﬁwhmmmmmm@@mﬂ T ceait
4 2w R99F ON feer om aff du=m WHB wn ON w7, AUy «fb Jrem 443f 4191 (AT TS IR
1 ZR4G ON/OFF SR | B1R aft deqw Z9o6a mwmawwﬁﬂtmmowmﬁsmmiﬁmﬁm
o gw | aff ol T@ it PR wwy «fEfRe @wih A 31

Go9-9 ¢ NEOAT GO TN T (Step-3 : Update Output State) §

Wﬁ@ﬂﬁ%ﬁ@ﬁﬁaﬂﬁ%ﬂwﬁawmwﬁiﬂﬂ?onfﬁﬂamw Cliag

afEFeHe (TR vaeer v iy 3 WTe4l gemm w5 | 7 yrA Twmer wew fBfe s abt

awmiﬁﬁw:umomwwqamiavrﬁomﬁzmwawwmm-rdmwwcenarmaem-
WS B ON FaTe 7= |

T 17 FTIe TR 71, et gaw mhmamwmmquﬁaml
Toifaw o (61 91 9ol TTEM iz Ics RS AT BIW W (Scan time) T T |

Y mﬁwaﬁm'mﬂr

(=] comr mﬂﬁwm?ﬁwﬁwﬁaﬁﬁﬁmmﬂﬁaaﬁﬁﬁ aﬁmmwm
AIFS WA O IR [T

Famfi-cs aafite w1 i Row 701 70 o & e

[Bzaf) frenfire aufie b um o s 72 2, - -

S | cenermm orafa 2 ITew cone™ (WE A G RFER WA (Program memory or user program memory or

execufion memory)

3 | it ol 91 cSRimem oy A wpfeae (s (Data table or variable memory or application memory) |
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“eo TSI ¥R St e
o1 B Xore SRTR it &b Brfieion et fom oty
i‘ﬂﬁiﬁﬁcﬁﬁﬁamwmﬂmﬁﬁmﬁm oo T

. g~ Input moduie

i '
[nput o )
. ON "fa L~ Processor continually
| reads cucrent inpuz ..
@ - status and updates
E input imaye 1able
14
¥ Input image
0fofJtJoToe table

o . . LizE Typical input Image table connr;ction
81t FI'GT cit ¥ e Fr &y
wmmmwﬁwm@ﬁmmﬁwwzﬂ -
v 33‘1'3 Torer wivt {Input image data memory) -
2 W‘IB Brae qfy {(Output image memory)
. 9 | B3R @ PTG (TR (Timer and counter memory) |
¢ St aw GRTR A WHEG+S B s o ol |
(Ee ) weo-15 tower w45 B g o focg o 21—

Output image table
O] 0 71 o T
L
Processor continually
activates or deactivates ——+|
output status according to N —
output image table status O
L1 I
[ Q.
— SN
: 2 Output
Output - (1] ON
module N
@

5 3 Typical output image wble connection.



R BT @ 276/ E0 TR SR - @
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Wmﬁr@ﬁ@ﬁtsimmmwmﬁmu 9% FIEH FCE™ WA = s Gt
TS TR “ARRER 47 I _
QI "wﬁmﬂ QR ' [RtfRI-20 5 ¢ (#ifR)]
| M) ca P e Framre Foow R -smﬁﬂmm@ﬁmmimmmwwm
BITE FH A0 |
M ﬁmﬁr—m i} PSR amesiTet frd |  [aefTE-2038(f3), 3¢)
(zza])) wieon, fmes afestr Tenf #fem T o BE/EHE W GOF GRikTe SR I
Hﬁ‘ﬂ* euwmﬁwﬁ e A v Pramfr-ce mﬂﬁﬁﬁﬂmmw@?mﬁm '
Sy ﬁm ot Tt o e = |
¥) Pramfra crafy weeta fow fey oma ot
Status bit
+ v | Output
oo
Table 1 . _} 7 |
Data ’I - /O\_:_{
Table 1t Mg-lc)ll;:e 001
Inpu.t . 1 [*— —OiO—| .
Table |
v 4
T word Examine ON-] [-00] «————  Address Number
' i [nStTUCEIOD
Output Encrgi?uc-{ }-009 . {most instruclions
occupy one word)
User :
Program

DATA-TABLE

Main U
Program s
= Program

Message
Storage Area

foars Memory map of PLC.
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TG FThE S Plgaf

WRARFTR @ e vl e $ | _ |
(Benf) arafasem i s Twmm cenm il e oo = e SR et et S
R BT AR T (store) | AW A FAfRrAy BGe qve W fg Brasf gk 97 W Stfiads
@mﬁaﬁﬁﬁrﬁmmmﬁawﬁwwwwcﬁmmﬁmwulaﬁsﬂﬁ«mq
I, mmﬁwﬁwqmmmiﬁ*mmwm ! TE PATNCE (RN I T | AP
Wwa*wﬁmﬁmwu: -
WEWmﬁswfm'mﬁmmmcﬂﬁﬁﬁmmmmmwamﬁuw«
TRFT IR | P ¢ P ToRER G55, BiEAR ¢ FTVER AN, AeAfrs ©iH Do awe
iﬂwmmwwlmcﬁﬁwﬁmﬁﬂﬁmwmmﬂﬁmm|
AR et wiBt Wik 7y ford | [rfzal-2038, Se, Se(a1f)
(Beaf) frca fafem ermas it wite 1 orm -

3 | I - Input Data files : GFoA B (03 ‘ﬁrﬁ TSI BB |

R [ O - Output Data files : W53 I3 B1BRT |

9 | B - Bit Data files : The "“scratch pad"” to store individual bits.

8 | T — Timer Data files WWW ! ‘

| ¢ | C ~ Counter Data files : &% REAB 1
© | R - Control Data files : BRI & SRy fositsr mefaiowit
A1 T- Integer Data files : 7RI, COa=— wroraray (3R wi<eca) |

mww et s |

QU

9l

MWGWWWMWWWMWI _
W43, Memory position <2 /O terminals &3 T '-‘I"'Ff?ﬁ | [Frtai-203¢]

8.¢ R SHTRY H347 |
Flawtm 5= cefHfESs At 2w |

8.0 TR SURA 8 | - .
Frawfim widae 367 3 - . - [a-2038(41R), R03¢]
W, PR PLC o8 St 3 2 ) - [t 2o ¢(Hfa)]

s.mwm|

PLC 4% (el T afxt e | _ [rfEcal-Rose (1))



Prasf3 o S careniig
{ (Understand the PLC Ladder Diagram Programming)

.5 TRRAFTE RGBI I FR (IEC) FF Few(AS Pt wrafy S (List
the PLC languages defined by International Electrotechnical Commission (IEC)) 8

BRI RETEGIBHATIE B (EC) FYF TS Bt cetifin wcetse Que 18 awr, wi-
> | (GHETAM *RGTIS (Textural language) - _ %

3 1 itz wkeTs (Graphical language) |
BRI =TIRGTIS (Textural language) 93 &34, Wi~
(F) BRI 95 AT (Insturction list language)
(%) LSRR (GHT (Structured text language) i .
AP ATRGTHE (Graphical language) 93 &¥R—
() TSI TR #TRSTHS (Ladder diagram language)
(¥) Te== 7% ‘EST!TW FITRGTRE (Function block diagram language) |

.3 TS S (Define ladder diagram) 8

ﬁmﬁmﬁsm&aaﬁaw&me@mmmﬁﬁm CRBITS POTSTR SIS o @)

o Srgfae (st SAmmeT w6 (Normally open contact), aWIe1 4% 618
(Normally closed contact), B3R, B, ﬁ‘l’CﬁiTCﬂ'ﬁW (51 A2s) Rew Feopf | -

& T 7R “fef 75 Ve WBA (Vertical line) ANH, TRTACE MG @ (Power rails) ¥ T | IETT
A BeTTIOTA SR A 4% TR O TV TS F T 1 4 S S e s 1 e

(rung) T T | h
Switch : Rung

L L -

[

dc input

L, : ' . Power rails
o 5 .3 trgpfem TET ) 6 3 2.2 Ladder STORMY.



@8 ol Fehr s Pravf

@9 VISR SN SR '@‘5 Ayt 4t T ufrs m (Mention the conventlons
adopted in drawing ladder diagram) &

WWWWPLC-M@W&M%‘WWwﬁmﬁﬁﬁt@ﬂiﬁwﬁ@mwﬁ
wmmmcmﬂwmrm\wmwmqﬁ@m(vemcanﬁﬁmmﬂﬁmamimsmm
(Poweminwwmmaamwmwaqﬁvm‘mwﬁawwtmauﬁﬁvmﬁﬂwm(mngﬂm
TG ST TG SETS AR 2t A ernfers frm R o e |
S| CTRRIGE BN A S TEAR 1gadt A6l (M (Power rails) 4T FA L
2 Wmmm\mmg}ﬁmaﬁmﬂmaﬁwﬁﬁml
9| ﬁawﬁaﬁmmsmwwchWW(uﬂmngm) a'«%ﬂmﬁtsﬂopmbonom)wn

Power flow:

L] - N

Left power rail o Right power rail

Rung 1

Rung 2

Rung 3

Rung4

END End rung

’,r . ﬁm!&w

81 mmwﬂﬁaﬁﬁiﬂqﬂmawwhmwmamwmaﬁwmmmm|

¢! WWWWWWWWWIMWQ&?WW@
R 7% 250 TF (Colsed) YT TW |

o) 4o RS e e T aFfE TR (Rung)-4 4TS IR |

. Wﬁﬁewﬁﬁmwwwwlﬁmﬁﬁwﬂv@m%mﬁ@mw
f6% (Notation) TIES Lol



- Thrawf srem o e et
¢.8 0 ¢ weos ReRer e TS Beré W (AEC) &8 (Identify the
standard IEC sysmbol used for input and output devices) §

ﬁawﬁaawmﬂmﬁa-qﬁgﬁﬁmﬁmmﬁaniﬂﬁsmmmw
IS W | : '

— Trelfeeia e B9 w0 (Normally open input contacts)

—l/}— “refiasng 5 394 w5119 (Normally closed input contacis)
T O——awat, — — w5 fewrzw (Output device)

— — ey Eunear] (A special instruction)

1% AR (The end rung)

f5m 2 ¢.8 Sundard sysmbot used for inpuf’'and ourput device E
0

¢.¢ ZHB/NTH={5 G ST TIRS S (Mention the notaion used for /O address) 3

ﬁaaﬁaﬁmﬁﬁiﬂﬁawﬁﬁwwwmumiﬂﬁauﬁqmwmmm,
4 IS TN T | (B aeAm CRTE @ FH A (Number) 9 G WA (Letter) TR I 1O WG
ﬁ‘T‘*‘ﬁEﬂlwwwwmmﬁtﬁmlﬁﬁiﬁﬁ(Mitsubishﬂ fraafR v 259 wiegs
X400, X401, X402, ReTf7 a2 WEB5 WY X430, Y431, Y432, ToTfr wrn aroe <t 4w | X BB ey
WG AT 3 | - '

(SR (Toshiba) famiia cwta s woE™ X000, X001, X002, TSI e WTH4% WIS Y000, Y001,
Y002 FOTA W & I &M | I X T @ Y SEBes e w1 3y 1y Plafis 3eE ¢ wiEhen
BIITAT HE9 F1F (Rack) AP MWPGN 797 7T B 271 <igw | UFTA B0/ TS Swram Hed At
¥ I T D1 Allen-Bradley PLC-5-47 (%00 T5(5/SHE5%[5 ST fHOHa WRAice erirt ol =1 3

1=input
O =o\utput Module number
X: XX X/ XX

"

Rack number Terminal
number ,

T [ : 012/03, O : 022/01
AHH, 1=TF, 01 = 3745 TR, 2 = BB wgw
03 = Zef3 Bififm ot 7 a3z
O = WIEE S, 02 = WeH+E e
2 = WI¥G%B W, 0] = WHS SRR fof wm |
e SIMATIC 55 faafim oo BaeB/aehog witg™ Fies o foret zw ¢
’ XXX X
I=[nput/ T \Bitnumber
. ’ _ ‘@ =0Ouput Byte number
amiﬂ'ﬁfuﬁaﬁems(wﬁ)\%mwwmmwmbmwmm%ﬁ/
WTHABTE 45 2 : C '
mslo.lwiaﬁﬁmmtafﬂmiﬁoqu.owm%ﬁﬁﬁ%oamwﬁzﬁﬁm|
A 1 T Ok Q WIRBE v T '



(1) FeifEnE FehE Sors fHaat _

Sprechert Schub-&3 (T T3 SO X001, X002 ¥ 6 SEGe15 SOTEA Y001, Y002 Renif Wt e
39 T | QU X 9 Y TR 370 0 weeef foed 3@

GEM-80 PLC-9% C70a 597 A 3978 94e B Wrwa SIEoe15 o o0 )

I 3 A3.02 935 XAB I, QAN 3ty s 02 Bt T

% B5.12 926 STBAB WOIEH; QA 5 T 7GR, 12 BifFA 7=

. T TIeeH, WSR2y WS WiSEeD W3 &Y WITER SR W (Draw the ladder

diagram for logic functions, latching and multiple outputs) 8

&.%.) 7fer® T (Logic function) 3

e FEe TEE YT B emieR U e TTEm T FICS T, (O 3 AND, OR, NOT
NOR. XOR, XNOR ST | &7 IR, Logic function T T 1 fafq wfére wewm wrer s fn
e T~ |

AND operation &
. A B,
g / Tnpuls
' . _ -QOutput
Applied A u;p "
voltage Ouiput B ]
. fodl 3 ¢.% AND gat
f6m s ¢.¢ AND TIFE : g
- Inputs Output _ .
A B Y Input A InpuB Output
" — — 00—
1 1 1
o 3 ¢.o G bfm 5@ 3 .- AND SATEMTR WITETR ST

¢.¢ = BT 3D 3B TR G T, AT b RO A LR WY WR AR WL P
ﬁilﬂ‘ﬁﬁﬂﬁﬂ@iﬁ‘ﬁﬁﬁ{dose}ﬁ(ﬁmﬂ@fﬂfmmlW.'{ﬁﬁa?ﬁﬁmt'ﬁﬁﬁmm

WTCER | ¢, 5T 535 aRBA WFET AND gate (AT TR | ¢.9 7 foua AND gate 93 Jo (Bfe (iTT

| TR ¢ 0 AND TR PIGSTE ATe SN (AL ZONR | PO SRS SRR G 55

. ; — |——wwam|aw;nputAwmwmmwAszwm

Normally open coatact "_l I_— 2QT Contact @7 AW HifTe MYS 30 ZAE, T input B 71 BiFke @
ZOTR @3 75 B o 7@ | wgas —— O oS% ar o 39 T, s s et F
e.» 7 BT ¢.b fm® (a) Mitsubishi (b) Siemens 9% (c) Toshiba fHAFGR TEA GH*A 43 TG

AR TR
: X400 X401 Y430 10.1 102, Q0
| 11 | 1 Y | | | | '™ |
f [ 1 11 s { ' I 11 11 A ;
X000 X001 Y000
L | | | | N |
| P i1 / |

f5dl 2 ¢ AND HATRMICAA PSR SHRIE—
{a) Mitsubishj (b) Siemens {c) Toshiba Nolation



Arigjlalrle) Slfin LB Linl)ay

Torgefor e T capttfare ¢

OR ST §
R " A .
0 : A Y
Applicd voltage B -
o] _ . P .
52 5 2.50 OR AES . _ 51 3 2.5 QR gate
Inputs Output frpw A Outpus

A| B Y _ —
0 1] Q v
0 1 1 :
1 0 1 ) ||
1 i 1 Input B
51 5 ¢.5% OR CT3% J &t fo@ § ¢.50 QR TR 2SR BT

¢.so7k fora @3 FEffy TET (AT zrae TN f5%6 A ¢ B Normally open ¥10% 1 & o6 &wa .
@ 2B 7 TouR I A0 WEHAT PN T ) R TRAT OR T | ¢.5d form HEHR T$R g OR W R
@.53 72 fora Ju &Sfm ot Toee 1 ¢.>0 7R foUa OR gate F0TR wTem STl (TG ZOWR | SIS
A ATRAENT TRYF TG normally ST7R I038 o Wi 2o | 6L Contagt {6 TIECT input A S input B
w1 fofes w3 TOUTR, TR TA6 A ¢ HEG B (@ fi 30w | SRR mzan O wiebp erdi
UG 0 23T | ] : '

¢.58 Tor 7IToR ST Mitsubishi, Siemens '@ Sprecher + Schuh CTTRTR TITH (A1 TR |

X400 Y430 0.1 Q.0
|1 F N Il I
1 11 i
| L | |
1F 11
X401 . 0.2
@ )
" X001 Yool
1l ~
{f O
]|
1r
X002
{c)

s ¢.360R gate : (a) Mitsebishi (b) Siemens (¢) Sprecher + Schub notations



¢ TSIRGT™ FThm wps frawfh
NOT &iee ¢
Al

o .
Applied volge
o

f&n s ¢3¢ NOT NS

62 £ ¢.55 NOT gare

Input Output
A Y Input Output
0 1 | VI M I
i 5 ~ ./ |
1 ¢.99 0 G f52 3 ¢.3% NOT gaic-43 wTeTs Srrers

e.mmﬁ'anormauyclosedﬁvﬁﬁmﬂﬁhﬂ%@ﬁﬁmm|wmiﬂqﬁmw
wweﬁwwanaﬁm@mmmnm@wﬁﬁwﬁnouammmwaamm
RO (A T 208 391 T A TR WD <MW T w14 s (o1 TS o T W e @
WISGe{D MU T T 1 @36 T BT NOT gate § .33 7t f5wa ju e et wowme

¢.53v = f56h NOT gate-93 =yroR G (AR ek | a3 Normally closed contact —l/l_
mwmmmanmﬁ—o—mmml—m—@mpumw
ﬁ&mwmmwAwﬁrﬁmimWAw@ﬁlﬂvﬁmwumwmwmam

mﬁqumaiﬂﬁAmmiﬂﬁmwwwwamm@ﬁmﬁmmm

@.3» 7 f5%a (a) Mitsubishi (b) Siemens notation-a TSI SHISTR (AYTZAT T |
X400 Y430

01 Qo

(a) (9]
: f60 2 ¢.3% NOT gate (a) Mitsubishi (b) Siemens notarions

NAND ¥4 ¢ :
A Y = A——)_DO'Y - A Y
B — = »n . =
B
f5U ¢ ¢.30 NAND gate
Inputs Output Input A Output

A B Y _l/l_
0 0 1
) 1 1 .
1 0 1 -
1 1 0 Input B
f5r 3 .2 Iv 6Fm

@ 1 ¢.23 NAND gate-07 e SO

¢.20 T f5ra NAND gate (TNTA1 UK | AND 8 NOT gate-7 s7rve8 NAND gate 78 | WA NOT T8
ff*2 OR gate @2 WA NAND gate -7 W3 | .35 T 552 NAND gate-9% J¢ GfFm (et wome | T
hﬁAwnﬁammﬂWWUWWWWonmmlul



Fraufx Wy S i >
¢.33 7 560 NAND gate 9% ZTeIA STHRIR TG TAE § T 2398 A @ ¥R B TEYCS 0 UM FH
o\ W @ @ AT 0 9 FHrS | ST T T SN WEAD | T 1 R By TAAE 1 AT F W
oA WIG0 0 T
vTEM STETEE 50 Normaily closed contact mﬁmmmﬁﬁm 93 2ol —O—— an
AR 8 T TH | )
.20 & TS (a) Mitsubishi '8 (b) Siemens notation 9% TN NAND gatc O3 WITOR! STHIITR CTICH1 T 3

X400 Y430 10.1 Q2.0

T T
—y/— —/—

X401 10.2
®

()
2 £ .38 NAND gate : (2) Mitsubishi (b) Siemens notation

NOR #CH 8

\—To—s 1=Dpo-rt oD

fim £ .28 NOR pate

Inputs Qutput '
A B Y Input A Input B Output
o] o I e |
o] ! 0 ‘ \/ l l/ I ~/ |
1 0 0
1 1 0
T fem s e.ae fw OFm f5 ¢ 2.2 NOR pate ladder diagram

.38 =it BT NOR gate CTYITA TATE 1 NOR gate T OR gate $ NOT gate-d% FATCY ¥ | W, AND
gate-a7 &f5f TRB NOT TS FFM NOR gate SO AT T8 1 ¢.3¢ T BT NOR gate-a3 Tt &
mmmongatcmiﬂﬁmomwmw@hﬁ1@1&.&@?&%@ NOR gate- a1 ¥TER
WWthijqﬁAmmhfsBMWumww 1 T, T4 Bl A WA
wnmmasﬁmwmmwuww@ﬁomhﬂhﬂﬂﬁB«ﬂ!m'ﬂf
Normally closed contact FiiTe & =0 T 1 TR it And AR ——(O— a¥tm T Output

Fon HES IR CR TN |
@.24 7 % (2) Mitsubishi (b) Siemens notation-93 TR NOR system-43 wITSH ST (AT ¥ 3
i
| X400 X401 Output X400 X401 Cutput
| A l/l |
| — VI

' )
l @ (b)

2 1 ¢.3% NOR gate : (a) Mitsubishi (b) Siemens notations



 vo siffwE Frar WS fRast
" Exclusive OR (XOR) Function:

S

fodi § @.2% Exclusive OR gale
Inputs Output ' Input A InputB Output

Y | ,__::% o—i

1 Input A InpufB
5w & 235 39 GOF : i £ ¢.00 XOR gate 9% FIISIT SRIEA :
¢} 68 XOR gate (AT TARR ¢ NOT, AND 6 OR-G8 T XOR FIR™H F1W+ 341 T/ | XOR gate-9
77 RTETS MRS o0 | T8 OXF WBHeD | T8, W A (G WISHeE 0 W | '
¢.3» BT XOR gate-97 {7 (B At XO0Tg | ¢.90 T 51 XOR gate FsbTea #er Sma cweieal
TOME (WA AT A e 3995 B TR W A O WOH9S 0 T ( TXF I8 A INIA T OXA BARR A
PP AT BE WEH90 | I | TN TA90 B I T ORA G T TR oA w3 WEGAT 1 TR | w9
% A € T B TR I T THA (I WEH7G #1GW W 7 WER Qutput 0 T | QUG FCHE SRNN

9% A 9 RF90 B-a3 &) 1R G0 390719 T3 I TW | 9F (16 Normally open contact G3R I (36 Normally
closed contact. _
.95 AR BT (a) Mitsubishi (b) Siemens notation TIRE FA XOR gate-93 TSR ST (FATTA! TCAE |

et el K=K =1
o|l—jo|w

[=-3 ) W

X400 X430 Y430 _ _ 01 102 Q.0
inianms | =T
; | | 101 102
X400 X401 . ..
() _ ®)

60 2 @95 XOR gate : (a) Mitsubishi (b) Siemens notation

@.%.3 *ifeR 3 TS wiBeB (Latching and Multipole output) 8

Latching § 15 76} @i e reemcseretd (Self-maintzining) TEN (T TSN 750 TGUR 47 BAAD
o= Q6 A 7 WP A TR S I A | W AT ey 9= AT #fi® Latching T | :
S WA Y OFH WAER AT T A A W REUR (Cease) ORS WIEGHT M7 ANTS TW |
SremerTRe, ﬂ-ﬂﬁaﬁmﬂmmmaﬁmqﬂﬁeﬁmmwmloscd)vnwa’r g 153

%9 wma&mmmmwmmi
Tnput A Input B Output ' *

I/}

Onatput .
fhsaeurﬁwﬁ-ummm




= wTeR s cenarfir d

Q.QQHQWWWWWkamhﬂ?AWW(Close)!ﬂ.wwﬁﬁﬁ?
mw1ww@ﬁvﬁmwwmﬁﬁwﬁimmw(c1ose)W|wﬁqﬁmﬁﬁmﬁ
iﬂo{vA-mmmemlmi!ﬂqﬁAmmwﬁEﬂemﬁmmwmmlﬁw
Tow A mmamwuwmﬁﬁW(omMWIthmmwmnw
(Start) 8 ¥ (Slop)ﬁsmﬁuﬁawﬁimﬁmwmﬁrﬁ;ﬂmmﬂmmwmw
43S %5 aawﬁawmmmmwwwmﬁﬂﬁfwm.mm%mSWﬁrﬂm
B PTG S (TR & 8

' Start Stop ‘Motor output
X400 X401 Y430
.__.| F—_M—O—- Motor output
Qutpul
Y430
Output Lamp
Y430 Y431
__M____O__ Lamp lor power
not applied
Qutput contacts Lamp
Y430 Y432
11 e~ Lamp for power
| ~ applied

&2 3 ¢ .90 Motor on-off with signal lamps, kadder diagram
QWA X401 stop contact normally closed

X40 Start contact normally open
Y 430 motor output

TR X400 WETF & (Momentarily) T8 (Close) ¥21 T8 ®R3 Y430 7591 T 4R wWEGS RHd oI oM
T | Normally ¢pen contact Y430 T% & T @at Normally closed Y430 contact open &R oW | P Y431 light
g 0 57 Y42 WA O TAR X401 stop FX5 H1*1 T} BYA X401 93 FOIH 9T T G WA TH T I (
o7 Y431 35 q 813 w432 vRD fATS 1w -

wfSem S0 (Multiple output) $
hput A Output A Input A Output A
X400 Y430 10.0 QL0
1 40_1 11
I 11
Inml B Ouiput B Input B Ourput B
X401 Y43l 10.1 Q21
Input CQutput {
toput C oyt ¢ M0 022
X402 Y432
L] (@) (b

51 2 2.%8 Multiple oulputs
ﬁmmmaﬁmauﬁamﬁmmwmﬁmue.osm%maﬂwww
Mitsubishi '@ Siemens (== (FERAT TEATR | X400, X401, X402 BRe5 T0IY ey T (Close) ¥
WSS Y43(, Y431, Y432 76N L4 | TS #f8 X400 FOTIH T (Close) T4 A LI ST oy (FIR WSHDE
157 T AN | 147 X400 T (Close) T T Y430 763 T | SRR X401 T F400 Y43 59 A | SAME X402

A TAMM Y42 H6A TA |



bR TG SrheE wie e
EY = s acgmea s ||
S| Ve SRS VTS A R@ymr . ,
WA, Ladder diagram 317 [arifdical-205 8(Af))

B

|

Y|

11

ﬁtﬁﬁmwmaﬁnm%mmﬁammmﬁﬁvmwwmmm
T Q@

ﬂwﬁlw\ewﬁmmmmwl _
(e ) wmifer oot 2on® s — |— I GrreTS 08 8 ——| 4 —

X400 Y430 X400 Y430
— —0— —t—0—
1 | 1

cﬂfﬁmﬁa CTT 1/O TG (HITh 1 FSTE TS TW?

B framm owGa @ TN (Numben) R G T (Letter) TR FIH LO I et
mlwﬁw%\sﬁﬂﬁiﬁqﬁmwﬁﬁqﬁﬁrﬁmn

' Siemens PIMBR O ST (BT TSI TS T

_ Siemens PLC L/O SIS (I 3

20 3 10.1,10.2,10.3

_m@t-s:[Bon

Allen- Bradley PLC-5 -9 /O W A Freta T TWe :
%) Allen-Bradley PLC-5-49 (%@ 2R95/=S0%3 wWae™ foR wem eem ¥ am ¢ -

I=input

O o\utput Module number

X: XXX!XX

Rack number Terminal
number

Com 3 1:012/03,0 : 022/01
nfer et $? | [arfeRt-2 0 8]
(=af) fruwt T 1o Frars oWIeR o) LR SR ST F90S T, T ¢ AND, OR,
NOT, NOR, XOR, XNOR S¥IG*M | 431 IHTACRE, Logic function IO &F |
NAND TR VTSR S S | _ '
ST, NAND TG Function 4% PITSR SIS S 3 | | [ efal- 203 8]
Mitsubishi notation 4% TIHTT NAND gate % TSR TSN (TERA T §

X400 Y430

VT

X401
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d|

o |

o

|

39|

81

b1

fHanfi ayrem eRmw e o
NOR W[ YOIET ST S |

Mitsubishi notation-43 NT4TX NOR system-aiF #TSTR SIS CTuIeT 227 3
X400 Xa01 Oum[
XOR ZICTAR VTG SR S |
Mitsubishi (b) Siemens notation TILRA IA XOR gate- A3 FTER SR (AL T 3
W40 . X430 Y430
| A o—‘
el
X &0 X401
Rung 817 [arfaar-0 s e (#fR))

TSR ST 4t BIW (Ventical) MATHA Fwew S | @ ATRTS QTR (TA (Power rail) FA |
METR @AM 97 WA WY Wit TN RS 9 W1 O TGS MEAF IR (Rung) TM |

1EC-2 7 =T o | (wreifeca-2038( )]
International Electrotechnical Commission.
snewr o™ Fr )
(Z=a]) rmsm ST T 3 Pras a2 cnafie g T e T | @ refers e 7
wAg AER TG WO G o T IS SR qfS S wRTe v e | @ wiReeE
ATSTR G A | :

GASIM voreTaw s § AR

Tex: g cananfire MTROTHRTS CWETATA MIRGTIR a0 |

il voeetiw Toes & 1A

W¥l, Graphical Language e 8 Tams [araferE-20)8]
(Zeaf) afewm Mmoo 7 v fou A maw fre o3 S I @ a3l FF
BT IGH R |

AND ¢ OR TCIT W MR SR e ¥ | _ [ariferar-20 3¢ (71R))
(Fxw]) AND € OR TreMe W) TSR GRIAITY 3T % 1 7 ¢
Input A InputB  Output Ingux A

I_
0
0 t AND STITTR WITSTR Gl

Input  Oupwt Iml;'—

5% $ QR WA WITER STHET™
f5 1 Not gate-«% PINEW ST
Input A Output

m )—1 InputA lopuB Oupw InputA InpuB Oulpull
ROR gare ' lnputA InputB
q]ﬁg nATe XOR gale
hil [mefera-200 ¢ ()]

mifse 78R aB® frer THITCEIIR IEN AN A AW 2T KR AL WG 93T
ﬁmmmmmwmm|mmwmmmmﬁammmng)ml




L8 FEifhum srhe WS fraafa
nmﬂw :I '
31 Thumfr cemnfin voiceniw 72 aor o § §ir [ATSIfTa-2038]

vl

R, International Electrolechnical Commission (IEC) SRt it et voeeone 75 ovmy ¢ & 3
TORATE ERRGGFE™ A (IEC) ¥+ Aewafirs fraafa censfae mcetus v
R o471}, Q41

5 1| (GAGTA™ PTRGUAS (Textural language)

3 ) anfr=y™ ATRGTHR (Graphical fanguage) | .
(CABTAMR ATGTUR (Textural languaye) B8 7R, U= i
(%) T4 M 755 =MST@ (Insturction list language) 1
(%) ZRIIBTIS (GHG (Structured text language) | !
gifrwne westuw (Graphical language) E'[Q &Y~

(=) OITER SN #RSTUR (ladder diagram language)

(%) IH T SRR WIRGTUR (Function block diagram language) | '
TSR SRR 2 TN !

(e ) fom frafirs taugfos 7 vt i 1 ervesa gea RS iz wTSTa SR GRA o7 01
AP TorgIoAS (NN TOTHROTAN FLIA Y FBIW (Normally open contact), <IAIN & ‘G"?I‘
(Normally closed contact), B85, #1351, Breammm (cibifa 135) farm Twyrfin ' j
Q A T i g BEV MR (Vertical line) 4F, TS NGTR (W (Power rails) WM 7 1 TEN
BTG SRS R R R (RO TR TS 321 T | 9 S 33 FTSKI 2739 T 7R (Rung) TN 201

Thumg !

Swich

L —J—
—3 O
b !
ﬂ:n;l ] C)Mm Xax) Y430
b ﬁill!..ndd:hm
i 3 2apfes w6h
VTSR ST e (8o SRt ot = esfrs fwm o
WYE!, VOISR BRI WWR W) a5 frmeren B w1 [arifeizat-2 03¢ (%)

wwmmmﬁwmmammmﬁmﬁmﬁw‘mm—
S| STENTR TN WEA R[S AT NI AAIGUT G (POWEr Lapeera T
rails) &M IR | '

31 TR G €TER® A (Rung) ICHR CATATR Wy 3D
AR WHR 0

0 Penf 9T oTeR TMATTS AT (ATF BIA (Left to right) 93t
Bo{a (T fAT5 (Top 1o bottom) 1T |

81 HCd e wenE el BN T wfie b wr @ 9w
IRATE Q0 WMEGOE (" T a3 hyommurmarasrer: e

¢ AR topfee [eRme rR wWaw e STgn T l
T | Wte, FANH GIHA TEELE SAA Q3R FANA 6 FA6LF TS
(Colsed) CHYTTN TH | o Ed e

b 0t fAR fos@s e e GaifeR At (Rung)-a 4TS AT |

Qi ATEIT BN @ WOHHS SRR WA TN #E w1 fAeaf Bemerdt swEgw ow fdr m
SRS 5% (Notation) IIXEGT B |




_

-icjlalle) Bl keiffle

¢l

B

fopqetft FyTeTa S cenanfa -4
WWWGWWWWWWWW! [arf*Tal-2058]
R, WITEH ST 3% fqF 51 43l WE | (aramfral-2ode ()
Fraefsr @z wme e comfuc-a ot Byreré wigdfn ediwerm TE ¢ WP
fre@RrR & I38s W
_ | | refwers e 3R T (Normally open input contacts)

— N wefwrens a5 WD 7B (Normally closed input contacts)

— O =7, ——{ }—— 364G FESIEA (Output device)
—{— ferm BRI (A special instruction)

——{ENDI—— i@ 72 (The end rung) ) %
P O SUTCETR W (R S ¥
W, PLC S da e R T "l e | [arafeTal-20 3¢ (TR)]
S SIMATIC S5 framfaz ovta D rese SrgA e ol frei & 8

X XX X

] —

I =Input Bit number
, Q = Output  Byte number

qrwen  BAeD /e perTE 8 (WY e wW W W AT PD byte T IA TSR

Faes/aespre 26 a7
e ¢ 10,1 W 2ReE f0 aaumzn‘ﬁomQz.omuﬁ%ﬁﬁbomawﬂwzﬁrﬁ#mq

4T | 3T @A Q WIBBG for T |

s TCRETTE WITER TR S | [ATTal- 2058, 2038(*R)]
W], AND € OR gate % Ladder o ww T [arfEAT-205 8 (fR)]

@:‘ Input A Outg ut 1

Input A InputB Output

1 —O—

f6d § AND STEHTRR IS T

Input  Output_ __—‘ }__-

\___M___O__—{ Input B

f5m ¢ OR AR WITETE ST

f 1 Not gale-9% PITSR STHHME

Input A Output l .
input A lnput B Ourput inputA  Input Output
input B )__\

NOR gate lnput A lnpul B

NAN gate XOR gate




vy | oG S WS Baefr

Q1 wifee TR weR TR R R :

Mfbe 76T wafs fm TEEFITR (Self-,

maintaining) TSN (LA IEA A6w ETR A BAYD Tnpst A ) TWB Cutput
o B P o ST oY odd SRy S U WA /!

149 Y] TSI A HTUCE Latching T |

AP TR QT WIET STEEm gQ (N 390 WE
ZOWE  (Cease) SFaQ SITHAB 473 ATS W /
TATRETERA, P1-ATA o PR W ST @3
5% | wWe FITHR T3P aF (Closed) 4T 71, T 7oA
75 -7 HEG 7 BIoN A SEAS B <N | o 3 mfSe %€ wrer TS

fomm =15 DT wHTOR SImAT AT TTE | TUF BRD A TR qF (Close) W, WWTGB"{BW
W | TN WEHAD MW T ww wWeheD B WREe I I (Close) TN | WIBEHG A 0N
BB A-aF I ATRARA SRYS T | O1R 370 A T9 o0 Y0 frere SnlBorla om Wy qwnw ¢S
femg 7w Tl Gprere TOTR B 6N o Q@ wu SeeS e (Off) WOw W ( wifbe a8 ermnet Tyt
= T | B (Start) ' 369 (Stop) T T FRfES =B 187 fArasar = @ Brobm = W Aterw
mﬁWWWawnﬂ%wmﬁmmmwmwﬁawwﬁmwn
mmmﬁmwwwwrwl

Outpyt

[Sww ) wifoem w18 (Multipte output) & |
Input A - T Quip A Input A Output A
i Y30 .0 02.0
|1 O
1T Os 17
A tepuB Oulpul B Input B Output B
Xdoel Y4310 [N Q2
,[ " in ut T Qutput
Input Ceyyrpun ¢ . .2 udj; 2
Nz ¥dR?
(a} ’ : (b}

e Multiple outputs
e wem o @3 N« SEhAa A ke <ine ) form W] TmeR e
Mit:ubishi 9@ Siemens (TSR (TTAT TATR | X400, X401, X402 Z7%3 0313 *~fUG 9% (Close) T
B Y430, Y431, Y432 AOR TR | TOFT A X400 FOIT TG (Close) T 71 T oo *fg (3|
SIEGBE HHE WA Al | T X400 IN (Close) TN TUF Y430 58 T3 | SRAYNA X401 IF IAE Y431 6
7T | SR X402 T TAE Y432 HH A

N mange anqrafr s ]
P TR WIS VTSI BRI i 3 [Aref¥ia-2ose

a»xbﬂ\‘ﬂ?fw'ﬁﬁ?ﬁn

3 wwmw-ﬁswwmmﬁmﬂm@m

(37 s El .0 TR ST HBAT |

o AR VO SIETR O YIRS (IR T 3|

(g e e o sbo, |
81 wifir ¢ WFGwm wBB+F <% ST Ladder diagram W%+ %4 71 WIS | [FrfRi-20s¢

(oo ) ¢.v.5 7 wrRw 589

L
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SR R R

v, TORA™ RN (Internal relay) 8

Q-0 TOTSTE fog SR (Element) YT, CTGTPT T10! wdie 3T ¥Tx AMTS AARS T a2 fiem Trw
mm,vﬁsmmwwnorommmammﬂmﬁm’&maaﬁsfﬁmmmwmmmm
Bepieere sereRe I 2w '

9% ToRm faem e BE1]Y f&=37 (Real word switching dgvice} 42 e WEg 3 fem COTAE
crufiTe oy B 4T T FTemR SeEe TR 0§ '

wﬁqﬁm,ﬁanﬁﬁ!ﬁi‘mmmmwwaawﬁwﬁmﬁmwmﬂq@m
o | it TR fone awsr m@%ﬁe‘ﬁﬁmﬁmﬂwa.ﬁwﬁw
w55, aRerem Fawe 1Rl RO MAEs W | areFry FORAm R F o8 W GATEAM G AN
fafirersa wr6+% (TS InfER W |

0.3 TR T TAEE WS (The method of using internal relay) 3

mwrmwm,mﬂmﬁtmﬁmmw:fﬁwn!mmwmlmmumtﬁ
m—('}-m—o—wwuaﬁmmtﬁﬁfwﬁmm-ﬂ—m—m—mw
muauﬁm-amﬂnﬁmmewm-mw@wmﬂwwu1ﬁwﬂﬁm-mww
wummamﬁmmmwmdﬁmﬂmﬁmmemﬁhmﬁlm«m@ﬂ
o T 1 sz BT wTST ST SRS frn ARE TS R T

Internal relay coil

—os

Encrgising the
coil activates

/ the conlacts

Internai relay
COntacts

:

&1 2 4.5 Internai relay
CARITCY A% Te-& (On one rung of program) TOTAAM o wiE+d IS T, IR QbR 3R FE
TEUR 3 Ao T ) .
(TS TSl AR (On a later rung of the program) Torem fape 0T8 WAES T, T Boram fam
TG FHAACIT T 57 T G S TS5 ofh vt ¥ ' |
= BT AT AR T T, TER (2RI G Me-a (Rung) ot wrias Tu aae SRea ot wrShel
(IR S Fe-a (Rung) SRt FETLER (Rungs) FE52 FOIB 750 (Operate) ¥ |




\‘sb' G Izam W fFasfa

 bo TR Rew W HPITH ﬁﬁiﬂ %S (Different ways of expressing internal relay
address) 8

ER BT T To e bt ReRor a9 —( ) 3t <O €3 T S w1 T |
FTST WA A TEOFA T 9T A 9FT TP TIES T | AT oA B wSsa o g
o STIE 37T B9 LW, WS FHR TRAE GIORART R WEHT (AT 43 3] AW | AT TEHA
T =reeel ¢ @7 R TOTF 97 WA 43R T 1 o7 g TeomEd ey wered fre g g
AR I G, SIS TSg] TS Witgrer T et 0 | Sigzetaai, Bt (Mitsubishi) ftaabm
g worEd s wfsEni fea (Auxiliery relay) A1 TR (Markér} B (Term) IITE R 9L ANEA
e M100, M101 Zo71f B% (Notation) TJ9TR ¥4 | ﬁmmiﬂﬁmmﬁmwﬁmm &=
G oA fEoi3A o s |

%79 (Siemens) 3BRE R 71 (Flag) Bl (Term) IR I 4R g1 RO F0.0, Fo.1 Tonife
f?wmmml

Sprechert Schuh IBRA™ /e ITa4 (Coﬂ) B (Term) T92R I 97 STEA R CO01, CO02 itmﬁw‘
o T 73 |

Telemecanique 3BRA™ ra B (Bie) Sl e 3@ w3 ST ozt BO, Bl XoTfe GmiB==
IR TR

(SR (Toshiba) WETEA FTeeas THRAM B9 (Internal relay) B0 IR I <R WA AETI ROOO,
ROO! Tenf 5% a9am 3 )

Allen-Bradley ey fems 6 oBres: B TR IR 4R WG TR PLC-5-9 B3/001, B3/002
- Ryt for TR IR

&.8 oI e 8 WS ITEM R m@ﬂ (The necessity of battery backup

and master control relay) »

ufs beTI {17 (Ut AT FRIAT FB-Y (Cut-off) T, TIEEA 3iwe ool e e i‘-tmm fa=
B =% (Turned offy T TILT | TSI TAA AISHR m*ﬁm{Restored)Wﬁtﬁﬂ%ﬁfﬁWm, i
BETI QT (Powwer was on) WIg! (4T FEToTeI o T (Set) 1 ToAR P1amPy e berwiA Sy T AU
mmﬁﬁ-‘ml@WWWM(Overcome)ﬁ‘gﬁWﬁﬁmmﬁﬁmmm
“Mamz PR (Failure) E{Gﬁt e Frem =% vien fafss = (Ensure) OaR ¢y (Approprialé
manner) ATGTF AR B FATS 7T W | @ T YHIA-AIFE (A, semm Tz oF A TIgees 4Ty
WWW(Retam)WiﬁW UG AT e @ e ars AR wewme e e
STATE |

mﬁ‘mmﬁwmmmﬁrﬁmwﬁﬁmmmwmmfmwmﬁm%
=% wreq fafes I aa\nmﬁm ﬁﬁwmmmm Site UHfR-TI=e &9 (Batery-
backed relay) 907 |



T3 qafrs woEar e SEyR=

e.qaammﬁﬁ-mﬁmwmwmmmmﬁrﬁm

G A |

IR o wofa-aes SEreRd fw | TRE = | ¥
TF (Closed) T, TYA WEHLG IR1 &N (Energised) ¥ ! W
Inxmwnammmﬁ:wuﬁeiﬂvﬂhwmma
A Outl (4T WEHAT MET IW | _ '

iy ATeuUR TERE [ES T (Failure), IR1 AiFt STY ¥R
mammlw(aosed)mmmeommm@tﬁ

ﬁﬁaﬁﬁﬁaﬁﬁammwﬁmﬁﬁww
M3mmma?7mwwwnm&mﬁmﬁ
for TS I FR

Ao L™ A (Master control relay) WL
wﬁw&mmmmmmmﬂwmm{mm
e o o I Y (Open) 4%
38 v AReTs WHR FE™
TR TGt SSoeE ANS 2ThR WEH ST
control relay T &% |

u.o ¢ oI AroTR Fehm fre T[T T WETH

-1

sihaTe IS ATETNA AW

{nput Intrnal relay
In1 IR 1
| | ()
|| \

Intcrnal relay

——+ﬁll

lnurr;I‘mlay Out 1
| | e )___
| \

f6a § 4.3 Battery-backed relay program

Input 1 Master control relay
Inl Mc 1
| | (
Master control l | \
-~ ~lay  —t—
Mcl _ _  loput 2 Cuiput |
In2

_{

Input 3
In3

__‘

Qut |

— -

Master control relay

{

Output 2
Out2

MCR 1

\

).

fEB 1 %.9 Principle of use of a mater comrol relay

T4 390 19 mﬂiﬂquwwm,wmm
Wﬂmmmawaiwmmmmemcnmwm

43 %35 uw <1 | f5Ta *newd M
= Out 1 € Out 2 (TS In2 8 In 3 WA
G3% 3750 2 6 BR9B 3 @A M Outl 8 Out 2 ¥

TR | T\ MC

ST ST g e @, o AR R I
B¢ W AT ORI T | HTSTS T (Rung) 92 FI
mmwwmmnmﬁvmmmm-mww
ﬁmwmammﬁmwwwmetﬁmﬁm

wwﬂmwm#mmm#wwm,mmsm

ST o e e (T TR |

from MC | R T A AR 93 A
2 S Master control relay JT® -
TR IThm Rem 07 RIS F

| FOTY (AT AL,

aﬁsuwmmwmaivwwwwmmﬁnﬂww
AFD T30 AW 99 MCR1 93 oHeuE =« W 1



0 TR schm oire fewfs
b.¢ GUF-*3 8 (5/RIEI0 WAE™H (One-shot and set/reset operation)
SU-4P (One-shot) THTR ¢ T (M B e BT 13 MArerw o= A @3 How ¥
orde RN A T, TR TTF G- (One-shot) SR 3o T | arwn fHavine werge fae ®faw wam
T o W G R (Fixed) T1ER (Duration) =P e #1231 | '
v.8 T fom AR (Mitsubishi) FPraafi-w & svm

WM G WG SIRIATNS TUTCH TeIe TR | H b—o—‘
TUS X400 FOI0 T (Close) W, T4F WEB+H weredd

farer M100 AlTFE T | wreiRe ~REoTs, X400 Tow9 10 AT

wIEHsT THRA e M100 womd Ffary e | fm o _I———Onmu
M100 R AP SRR T (R IR R, O M100 -or
A Gl (A AR g 3B @ wwnsh e — o
W|Wﬂ'ﬂﬁW(Ofﬂmmﬂﬁﬂix4w1ﬁW@l ﬁ'ﬂ%&.ﬂmlseop;c;{im
QTFCH i G fFwet 0 ¢
LD X400
* PLS MI00 -

.8 712 fora Tu= TR0 % (UF WH RGN W, TAR ATH HARANR TS W W"ﬁ‘- Positive going pulse
operation. SRR ©,¢ R Bta 7 X400 T GrEe T T T TR, B T TP F2F F (A IF
TIE TISUR AT A AR e Tret wdie Ncgati\;e going pulse operation I |

TG AT W79 WY [EC HES e +f&Ds cnfir FFmes (Positive going ‘signal) BF1 [P| oIl
ol mﬁuﬁmﬂaw (Negative going signal) [N| a74TR T T |

Gib @ RTA® (Set and Reset) N § (7 ¥R @z Tormm fems o ¢ Red = ren @, ws
B s TS ST <o %W 75 TRBIAR T R e WS 9 (Self-hold) ST TR IR K2R
Y (Latch) | aﬁﬁm@fﬁmﬂ(msenmwmqmwmmwmm | &1 @ farites ST

T fP9-prole o oW

Input .
400 SET coil Y430

: On
L - s | 430 | [ 1 of X400
] 1 ’ On
1 . ] .
' Tnput - ! : X401
X401  RESET coil Y430 | m of
R |40 I | O yaso
of

521 & v.¢ Setand Reset

wmﬁmmﬁeﬁmﬁmwwmmlmiﬁ%xmwtmm
SIEF5 Y430 TS S (Turned on) T @4 (15 T SIS *I10E T | 4five @4w T390 DS =% (Turned off) T,
TG Y430 S SEE T6H I | AT TAT X401 50 TR IS AEGAT Y430 FTAG =2 widfte Brefe o
3 H]IE OF TR | '

TR WSH3B Y430, mmwmﬁ’raﬁwwq@mxwwmﬁ%uﬂwmwmﬁmw
TR AR |

memﬁumwﬁﬁmwzqmmmwemmmmwﬁmm| B AR

P TS S ST 7S O 9 T



o1 qafire weredn e s 9

L. TR o™ AT (Application of an internal relay) 8

wreredie fao fagfefes cvon TREs W ¢

> | TP 3‘1",'[3 wfg=m {Multiple input condition)

3 i MR (Latching) )

w | FBA-3s 4@ (Battery-backed relay)

8§ | GUH-"0 WATTH (One-shot operation) -

¢ | Ci% SIS TS0 (Set and Reset) SIPGPHH

b | IO STR™ M (Master control relay) !

3 | Tafiy LoD STY (Multiple input condition) 8 wefey B wiof 1 sy b o g
o v 0l Hrobu favms 3, coeT 9t o R B O =g ot Grobw® wnfen oy s
tmnﬁmmmmmm&mmmwmwmmﬁmmmhﬁ
mwnmwmwmﬁmmm|mmﬁmnﬁlmmvﬁﬁm

QYT Fe-u¥ CWGH § THR LoD | wed XD 3 AW

(Closed) T W 470 2 T (Closed) T, BY o™ Taput Input internal relay

i R STCE TW | aF WA IR | FOTY T T v In In?2 k1

ofs TAoP 4 I W T, TR Ow | I T | l l H )_
Output 757 T | T (¥ Tfe a3 efeawces l | |

@A Amf w1 FA, T efrane mfErTeTe

AR (Lifting) TS 9H Iy F445 1 {9 IWS Pt
wnmmhvﬁl_eiﬂqﬂmmcm l |

Tao o, M eferwEd (-@w rd aveR e | l
srca a1 ST SefEfe 1w W@ T | S _ -
agem{ (e HE T R TR 3 aifeawren wem ol atemal relay input Outpn
(v AGFD T ( B 2 a3fd g EE M Pt IR1 n4 Out |

OHAT B0 | I l
mzwiﬂqﬁlwiﬂqﬂjaaaiﬂ'ﬁzmw, l | | : :

w4 ToTm faoen | arn T 1 @R e R faon fo 2 5.9 Ladder diagram with multiple input condition
FOI TR IR using internal relay

ofs BB 4, ewﬁﬁﬁﬁq&s,mmmﬁﬁswmaa:mmwnanhﬁ4
% T & Out | (AT @FfB Outpur 22 T, W M ARHIE b7 Fwa am e ~m@ w0 W ARG
525 ofeTwe R A (AT WIKg AAS ¥, T WS oA BT A S T (A 4R QTR Output 1
=i wa T | g feaws Beifie wom mia fafiB 725 5T WoH (UHACE BT I |

TORA A e e RO AR S ATE -

e et 2 TR 41 WA A S e T TR A (R S F |
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1

a3 . TG STHT TS PlanBh
21 YIIBE (Latching) 8 201 fwer SRaels 74m 207 «fS s S Rofie | v.q 72 B et @3

LNOCRIEL NGRS SR
Input 1 Internal relay Output 1
Intk . IR 1 Out 1

O

Output 1
Out 1
|| .
Input 2 Tnternal relay 1
In2 IR 1

| (-

f6@ 3 w.9 Resetiing latch )

T4 395 1 #0118 WAGASITA (Momentarily) T% F1 TH, IU Out | (1T B33 “rew WiE | wiSop,
Out | FHIHE 39 T mﬁﬂv{hmw»ﬂ@ﬁwmm|miﬁ=’ﬁzww,wwﬁ’mﬁmm1

AfaF T GR TSiREeRd W weead R ¥ R | 47 TR (Open) | T3 WEHH, Out 1 TXFE &=
(Switched off) TCH W¥ AR WTL={G AFFIES TH |
Srm Boam HeFR AT (R T 3
10.0 F0.0 Qo0
Q2.0
10.1 FOU -
. I & 3 Y.b Siemens

Weﬁﬁqhwaﬁwmmﬁmﬁ,mmﬁmmamﬁ,m
mmﬂmmmﬁﬁeﬁﬂmwmlmﬁﬂﬁ,ﬁm%ﬁwm(rmmmwmmﬁ
(Seueranwﬂﬂvﬁmmmmammm%wmmmmﬁﬁwmwmmn

e T AR IR AT RIS TSt 341 T



faafire werEdn & S

e.aa:fm@mmﬁmﬁmwmﬁmmmﬁmms

Q©

Internal relay
Start Step IR !

O

Intermal relay

IR |
Intctnal refay Quiput 1
R Cut 1
J >__ Power un-aft
\ 4
faternal relay Ouiput 2
Input for output 2 R Oul ?

A O™

Intermakrelay Output 3
fnput for owtput 3 IR 1 Out 3

O

and so on tor lurther inputs

f&n g 4% Sianing of muliple outpuls
awammung).smq‘rsammﬂw@qﬁm iR 1 w016 @ I ) el M TR AGIR WA
(Powet on) Output 1 FIFR ¥ | T3 72 TL 2woB 2 FIFN A Output 2 CF S 7T | pd A THA BA

3ﬂmw0utput3@ﬂﬁﬂm\maws:anwzmwmwwwq%mwlm
msmpmmwmwmmﬁ@mwmm:

m:,wmpmwmﬁqﬁmmlwme

© | One-Shot operation : 9F(5 FRFEE & Output a2 A, Tve TRl Ao AT A | s
WITETR ST (AT T 8

‘ X400 MO0 ‘
PLS

e
-of X4

~

On
I \ —of M100

&3 ¢ b.%0 Pulse operation
fETa Mitsubishi PLC @3 4] O3 FE ANSR TR (AT TR |

mmooﬁniwwwwﬁ%vﬁmﬁqﬁmlewﬁﬂmxmmmmmmqmm
M100 TS 53 AR |

0%-igjlable) Blife: LaIEID P 1 30 3



JRR———

498 i FehE e Faafa
8 | Set-Reset operation 3 .53 *R {56 7@ ¥HTETR BT (TR TR |

Workpiece movement
. Start loading SET/RESET H
b
Light sensor ’ : Motion
R
Stop

6@ § &.53 Loading system

@ canamfs @I Workpiece A AT (6 Qe IS FACS ATAE! T AR AN TS
ARGS T | ' _

TR Start switch 35 IF I AW, BI7 WiSHsb e T QR Workpiece load TS 91L& | T&# Light
sensor F(FA T XY TTFA Workpiece BTN AT | T4 Workpiece A[5® TG ST 9= Light sensor Fifa=
T 9% Output THE I 08 70 | 93 Stop RS MM €, TS (¥ (FW FTH Load movement AAITHT T |

©.52 = form R wpieth] Fe%0R (Fire alarm syslem) R PSR SIS (TG TR |

Sensor | SET/RESET

s

O

Clear alarm switch

Sensor 2

Senser 3

o 2 .32 Alarm sysiem
T GRSt SET-RESET % 773 879 2917 3@ | (7 (FH a6 (77a 768 g o 1 2
A8 Clear alarm switch % TR TE 48 Reset T3 1 T, To= =4S syiemd e «nz |



frgquns SErea fim S ae
¢ | Battery-backed relay 3 ©.59 == 600 Bavery-backed relay @GR TR FIGR STAR T T 8

1 Inl R1

IR1

IR 1 Out 1

R 1 5.50 Banery-backed relay program

wmmmmﬁﬁwmmmmwmlmmﬁaﬁﬁ—wm
ﬁfmwﬂﬂﬁqblwﬁwu,mu@vﬁmnﬁsumuaimmlﬂlmﬂwmamnﬁ‘elnpuu
o1 Ty TR R 1 MR SR T A ) Out | cﬂWOutpmwwmﬁmmwﬁs,wﬁml
mwmmamwﬁmlmewmamouumuﬁﬁwwm

& | Master-control relay 3 ©.58 foargall @%@ (BTE TS mces Fufire FrsE (Signal solenoid
controlled cylinder) A g3 fFErite (Pmumlic)ﬁﬂtﬂ‘ﬂﬁrﬁﬂ 1 AeBHb ffEem 1 a-, a+. b by
mﬁﬁﬁﬁw%waaﬁmmmwwwlmammm%ﬁwa@mﬂ
s T, oA THD FFTm A+, B+, A- 10s D130 ferr @3 B- CRCA (Stop) Tmw, T T G 5T
aﬁwmmnw.mﬂzﬁmmwﬁmﬁmwmmmmm:

a- a+ b~ b+

1 1
=l =aka

A

N AT AN A
SRS SR

o 2 .58 Valve system




Qb : T vgm s s
TBR FCHT R, Start switch G TR I 1 T G TSHY Y MCR ARIFS A2-a9 ST S0
(Off) 32 7 TN ToH 18 s 41 )

RS Masier control relay Grart switch energises
Stan ° Timer
masier contral relay

: V f )_ and luiches start, No 3
l \ matter what the state

Master control of the limit switches. the
relay MCR - system will not start until
Master ' MCR is energised
control Master control relay
Enternal

swiitch on the

MCR] Limit switches rely  Solenoid following rungs

a-— b— IR A+

I I I With both cylinder
| | A'—( )“ retgacted, cylinder

A extends. latching

Solencid iy N
At the limit switches
Limit switches Solenoid
at+ b’ .
I i / With A extended and
| | )— B retracted, <ylinder
i \ B extends, lawching the
Solennid limit switches
B+ .

Lt Internal relay|
T swit i
u'nil_ Wi Ch-fs iR With A and B both

3 | | { extended, the internal .
|1 \ )— rclay is energised. This
Internal relay switches off solencid A .

iR ‘A+and so solenoid a
retracts

Internal relay limit swuches T With A has retracied,
IR imer

Che cylinder B still exicnded,
_.I I_ I.——-( )._7 activating the intemnal
relay switches the

Master controi relay

timer on, after the set

MC}% | time the system is
S )— switched of and B
— retracts
{ END }

5 ¢ w.3¢ Master conlrnl relay-"T% Ladder diagram

Wwwwmmmwﬁmmmtmumqmmmwm
5T o] TR A e TG 736 TRER B g v A

BT IR [T e Fie-0THR 26 I IE |

Tou Fiffrem {tde W RRE 0T (Retracted), PP A &1 28 (Extends), ﬁﬁ%‘maﬂﬁs Ll

A 21 T GR B T4 SREW P WA (Retracted), B &R T, W6 735 =i 21 |

A ¢ B Bou% &R zm, Seredrt Rt 1571 70 1 @7 W A+ FAEOIS HAG O T ol ARG A AT
SRy R oy
" TR A T Retracted T, ﬁﬁmawmﬁsmlmﬁmﬁﬁrﬁﬁmwa@mam
7 PEBTR ST WE 77 932 B WA SAEA R 16T (Retract) |
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a1

L&

WM Rm Py ' [arfial-2038, 38(1R), 205e(*1f)]
ftami-a2 ST g BAMMA (Element) WT, cTateT ©i5t e B 4o AT 9T ZH O
frera W1 FE W, 26 WA [ WE (On or Off) FACS 7Y G T+ ToiRE 725 ot oy 1 2w
IACS TR | T BATINCE TSN AT (Internal relay) T0F |
TSR SRR TR Rew 485 Wi | _
TS SR BB R e o iy o -

Internal relay coil

—F

Energising the
coil activates
the conlacts

F_/

Internal relay
contacts

ﬁrmiﬂmﬁmwmﬁﬁtm R e R $ B2 (Notation) TR F@r

¥) B (Siemens) VR RS I (Flag) BT (Term) TR ¥ % TR F0.0,
FO.1 i‘wﬂ‘ for TR T

Battery-backed velay 97
mﬁwﬁmmmwﬁtﬁwqmﬁﬁﬂmmmwmﬁwm
Wﬁ%m@wﬁmmaaawﬁmmmmwwm mmﬁﬁ—mﬁﬁ
(Battery-backed relay) 0% |

Baltery-backed relay-«% ¥ 2 '
ﬁﬁﬂﬁﬁ@ﬁmqeﬂﬁwﬁmwquﬁmmmﬁm

Master control l'el.a)r *f? _
mﬁmﬂmﬁmammwmm@%ﬁﬂvﬁwmwwma“ﬁwmﬁ#mm
T?F'l = P AW, SIP Master control relay I T |

One-shot operation e

mmmmﬁmaﬁﬂmwm afS 1o FEBTam onfe A et 2,
T TR ST (One-shot) FHTTT T8 T |
Set-Reset operation &i?

mﬁmawmmmﬁeﬁmﬁmmw,mmﬁeﬁmmwlm
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b BoIfGum IR w1 ey
» BT |
51 !%mﬂﬁrnmﬁmaﬁwn

v

) F1ae1-a3 TS g BT (Blement) 2103, cootett ©idt weie 3 47z anrs g 2 wae

ﬁrﬁamww atswmwmnorommmamwmﬁwﬁwwaisﬁmmmw
FACS AR | G TS TEre2e et 30 |

O TORAE Rre ImR R ek (Real word switching device) <3 W w&q =% fo¥ ohiEe

mﬁr@ﬁqﬁ%mmﬁmamﬂwwm

ESCEAE ﬁaﬁﬁrﬁﬁi&@mmmwwmmmmwﬁwwm
m.mﬁmwmwﬁmﬁmmewmwwmwmm
mﬁmﬁmwmwmmﬁmﬁwﬁmwammmﬁﬁm
GG e Frfl = )

WWW%WWWWl

(B=af)) rom e e, FiEEm RS R w00 @ SR SO W v w1 |
ﬁmm@?ﬁa@a4ym_o__m¢mW|ﬁﬁﬁmwwmﬁvﬂ—m—m—
TR T W) 4 IR ZHEA e e 6 W Ik-an AR w0 TS @ | o R
FUTAR N T 3 T ACS BT SHORAR Fwer ore St 301 wm | Forme oy 300 © @iy
R D a3 WG 93T TR | s B ATer SRIICT BB R O TR R (T € 8

TR 93T FR-4 (On one rung of program) TV e EB-E ftemal rely eol
S TH, A GHCRAR Z7T IR TGUR 7 A @ | ‘(
(oS *RASY AR-4 (On a later rung of the program) {BEAR Energising the

AGA TR 3R T ST et e |

nternal relay
conlacts

- _ ot ot
fre =M TR @, W Torm R wESAE wrfewEm W }_(';/ _

ﬁ&aﬁmﬁﬁwﬂwﬁwwﬁqﬁmﬁﬂwmi

Bz ) ctvers st frrn wSBosa o R o g e 1 29, TS R SOHTS GabREm
ﬁmmmmwmummﬂﬁﬁmmemmﬁmmwaﬁm|ﬁﬁa
TreT ey oA e fog oy Bt A v SR fg o I SIREER MO T 0 |
AT (Siemens) TBRFM RTTE Ft (Flag) BITE (Term) T9aR @ A3 WG TR Fo.u, 0.1 Benfs
fom amRm o |

Sprechert Schub 3TFR fTeE I0@ (Coil) BRA (Term) TR I @7 WRGA fimw €001, CO02
o o aar = |

: Telemmniqueﬁﬁﬂﬁﬁﬁwﬁﬁmlt)wwm < WA fRGTR BO, Bl wﬁmmm I

A (Toshiba) SR Frews i%mw R (Internal relay) B1ef am® 2 ax W f&mm RO0O,
RO01 Tenifiy foze Ty <ea |

Allen-Bradley Woisd4 Rors R[5 cs?rmi Brof A3TR TR A ST ROTA PLC-5-a1 B3/001, B3/002
Rty o I2am +@ |
ﬁ&aﬁmﬁrhﬂmﬁwwﬂ#ﬁmmﬂﬂmmhmmf

(B ) wwrom wmam e B Ao wEvE forem ad® (- a1 (- @ T e

N T | AT W@t e wehoyha vy uz =1 awwmwzm



Franfns wered ficr wra P>
@1 Battery-backed relay <% ®THislTet TN 3 | Rizifeir-203¢]

$ 1 Battery-backed relay <% &) YBIGR SIS S I 3TN I |

mm-mﬁrquﬁmmmmmmﬁrﬂmmmmm%
FY WG 3E |

R1 3 ABR-AeT o e | a7 o 1 =0re iy fnumel ey
T (Closed) W, T4 SEBoB IR | Aoy {Energised) T | w8y —l }_ }
IR1 G797 T T 9 IR| ifbe &% afis T | o1 ‘—C :
QA T Outl (ATF SEBB otvam 7y | Moiermal relay

R1

wﬁmmmmwmmauum).mﬂmwm ! .
T G R1 T (Closed) TY T ATE € Oyl 1o —{
WT@T)"‘[F’TT‘G?TIWI Internat relay

ﬁﬁqﬁﬁrﬁmﬁamwﬁﬁmﬁmwﬁmw | a : S
MsoocwcaMmmeWWWrm@emm@ “‘H)‘
Y oy S Teww @ | '

A1 Master control relay e F Fiwr ety TR IR |

m%%mmwwﬁﬁ%ﬁmmwﬁwm%ﬁwm
WWW‘JTIL W& Master control relay J971 X | '
ﬁraqwﬂmwﬁmﬁmwmwmﬁmwﬁwmﬁnmmmf

oo : Battery-backed relay progam

Input1  Master controf relay -
inl Mcl ‘
Master control { ( )
relay - )
Me 1 e Inpm2 - Output 1
In2 Qut ]
Input 3 Cutput 2

Inl Qut 2

-

Master controf relay,
MCR |

—

f5ar e Principle of use of 2 master control relay
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Loham T wis Paehi
Y S0 |-d (BN B0 ATN I T 1, B4 WE6S TURWE A MC | F@FE W A 9k @3
R FOIF (A UTF ) A7 T G2 IO ATRA TS AR 9 MCR AF AL A WF Master control
relay ALY -9 A5 9% UTE | BT “meuw T3 wFHR IR R BNB AT I QWK + 49
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(Understand the Jump, Call and Comparator)

4.3, TG ST S S (The conditional jump in ladder diagram) 8
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f6@ ¢ 2.2 () Jump in Allen-Bradley PLC-S Notation
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9.3 §™ G W ¥t (Jump with in Jump) 8
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57 3.8 Jumps within jumps
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f§@ 2 9.% Jump to subroutine call with Allen-Bradley PLC
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fordre 0 | e Fie 79 ENO @9 e Friiest 3@ w21 3m |

Main program prior to call

Input } :
: ADD Subroutine block ADD
EN ENO enabled when input to EN
Processing of the block parameters
N1 OUT _( )‘ Output when INT AND IN2
IN2
Retum to main program

5@ £ 9.9 Call o subroutine block with Siemens PLC

© 9,8 WO 3F SIEA (Function block diagram) 8
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f5@ ¢ 9.t Function block
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59 3 4.0 Functional block=
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fﬁﬂs 9,3 Ladder diagram and equivalent functional block diagram.
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f5m ¢ 9,52 Ladder diagram and equivalent functional hlock diagram.
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q, tt"lﬂ@ﬁ GRS IR0 BG4 (The comparator Instruction in ladder diagram) 8
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4.% Jump, call 9 comparator W@W ot (Application of jump, call and
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541 2 Subroutine call with Mitsubishi PLC
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R O A WA WEHAD WA Teoty T
WS VTG TR P 79 ST 1% |

Input Input  Ourput

A . IB Q
ul—()—l
Cutput -
IQ
[ ] |
(Banr]]) erre wirem SRR Wt 3 SR fATy o 21

L
> e

- Q
A — . 2

;R

chwﬁmmwwmmé’r% |
ﬁawﬁwmmﬁﬁmmsmanww < A LT A LES, equal to 93 & = A =
= A EQ I EQU, Less than or equal to 43 & < A < = I LE A LEQ, greater than ¥ & > A GT A

GRT, Greater than 1 equal to 4T & 2 A > = A GE I GEQ R Not equal to &7 & A1 O A NE
NEQ 3% 341 & |

A wiors FICIR IO 3% 9P ) [mmﬁrm-aobsl
(zan ) e w7 e TOwR 8

Trput A wpud [ 7 1 ' opth [

lnpu B mlnmm H\!-L Input £3 | I

Inpus O[]

AMD funcrion

Inpam &
_— s e I R
fogutt B t® [
Tnpa B "pu_._:_.lnpmli
Oupe ][

ow [
™ CR, function

B | .
mar—{ | g L s LN s
[npurt B Input B Outprt -
_._i:l.. i B lp—" B.
o wi) N
- ) Outpul

NAND fistion . NOR. funcring

npua A |owpu LN . o A1
Tpu B T 8 [ punq [
Oue 3 0] owga ] [ [

XOR function - AOR function
fb@ ¢ Functional blocks
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t ]|

Jo

B, 39 8 PG a0y o= _ 0
VS O (OR) SICHTR FICHI 3 TR @ WSIR SIS &9 |
ﬁfiﬁsw(omwmwwmma € #ieTa T ey o -

Impul A Quiput @

lnput A Chnput
e
input B ]'“p"t 8 fl

@ $ Ladder dlagram and equivalent functional block diagram.

FTEGY LRGP TIR IR WITCTE RO WE 0 6 5|
(E==l) #rmats 2t e e iTom e g et 1 21~
TGN TTE I TR TEGRe PraeiiTe 4 it T "“”’“—()—{ %

W P PG T ) TOAR 4R G Praety g WP | L
Rewi3a1 zre fofetm wim azd 312 @fersine reRps R8T Tew —im2
mwmiﬁaaﬁwwmﬁwmmﬁaﬁmmmsmanww<a1LTaTLEs equal to a7 B =
Tt = = 31 EQ I EQU, Less than or equal to 93 §) < 31 < = I LE 1 LEQ, greater than 9% & > 91 GT
A GRT, Greater than Il equal to 93 ¥ 2 A > = A GE A GEQ 9 Not equal to 97 & # I O A NE
A NEQ IZF T TH |

TS TRISITY, F=HITIOA TG IS SEDA, G (S) SOIET 9@ (SAMBETIN (D) SHTES 41 |
wﬁwwmiﬁmmmwmmmnﬁﬁmmmmﬁwwwwww
QR CTAMGT SIS (X GiGH AW g 221 T0 ©f 413 33 |

VTSI SRS Greater than comparison €3 PISTA Mitsubishi, Allen-Bradley 8 P 92 TIRS Format
CRITCAT ZUHCR | ST FHSTsm IDTNNS %% Format @3 TW |
mmmwmﬁmmmﬂmmemzmwwmwwﬁﬁm
T | PO LS T T WD 1 TN, SR BB 070 |

Jump, Call, Functional block '© F=tala PR3 TG Srge 1)

Jump. Call, Functional block '8 F=%{Ta0% 2R F=t71a 9% ey SR ==t zo-
Jumpnumpiﬂ@aﬂwtévmmm@mﬁﬁwmamwmu}cm—ﬂmwwm
60°C 93 @M TE TG - FITE WA GR WA 60°C 97 T T WA A2y W Tl
7% ¥ CFTA Jump instruction TIZS TX |

CALL 3 FIZRFBALF Call up FAR & Call instruction TIZS TF |

Functional block § Rfey wifers wemm, 513, Wﬁmw@mﬁﬂﬁ@ FRAA WA I T
TR T TS [AES T |

Comparator instruction $ 4f6 FH-2rliem @WBH wo o T =0 @R s S, Bt
«3fb figg T Free T2 o=y Jonf CFTR FHITITA BG4 3RS T |

ﬂmwmﬂﬂ

R

9|

VTSR GRIATTN Fe= wrowt FSiT e 303 Afoa et 37 | : - _
R, IR T LRGP VIR SRR, 3 - [Rrefri-aose(<1f)]
(3w mero) .5 m o s

ST BRI ARFHET TIGT SR T 3 |

(B3 Ao ) 4.0 7 SRR 839 |
VTG ST FAR0H TTE W Feia Sio 30 T 37|

(Bem s ) 2.¢ 7 s v

B G T ST O TSR S e e

————



PrasiBics Brasma sesr=e

(Understand the Timer in PLC)
v.d Fafrs Sidmtes eniesiyet (Necessity of a timer in PLC) 3
e e e s g ofem o SaEs e, ol w5y SR g3l A qsl R o
AT ARG FACS SR e T | fPreEbTe @R el e SRR (Timer) QT | @ Mg
ﬁmﬁﬁtﬁ(cpmwmmmmwﬂmmacﬁon)wmwﬂmmml 9
BIRNREE T FTA WA YT TR T FUES S ST S TR @ TGS TNy TS A S

mmmumlﬁammwmmmﬁmemw
T FAC i ) TowR MauBTe BiRu ererimet Wiy |

b, PraeiTe BRI 57 (Timer behaves in PLC) §

g ffeq Paaf S wg Pianbrs B3 e @i . TimerCoit
T A 8 PR WS As1 71 73 ¢ oo fom T ¢t rmm_<
¥ 1 oW frarfine Rame Rrast w93l v o o Bgaw -
a2 farer SraTT Woet wivAe T | TN A I A = wes TR e setrmed

ﬁ'ﬂ_ 4 1 (Some preset time) @ BAWTR B 0 7w A @ Timer

4 e | Bizaraes @3 2 (Rung)-@ Sres«F v frast = <, o

QA (FIF -3 JIFS IR AU 9T (@G FHNBE NOE AT AN | HH]_(H

v.5 (a) foua Triwane SO e w0 o et o | Tins ety bemme it
@ (8 BRwMe 9Ff o 73 (Delay block) RO AR W@, . oy i machmoww

1 4315 foten Fomreress i T ot BBoIE e | {a v (b)) 62 8 .5 Treatment o trers

b.© ST BINTER d3RTen (Types of timers with symbols) 3
P Fafifie e Sitwm aees T, wi-
3 1 AT BIRTR (On-delay timer)
% | r%-fETe BIFAR (Off-delay timer)
9 | A BT (Pulse timer) |
_ > | W BIRAR (On-delay timer) 8 A-foee Biur a3 e snm o7 o o0 1 by (a) @ .3 (b)
fouar on-delay timer-93 &$% € Output (AT TR | :

TON :
Bool N g Boul
Time =——PT  ETfu—Time

{a) On-delay timer symbol
Timer Ton

10|
Xt T450Ks o
| { ) LD X400
Oul T450 S —
v Output K i
Timer "y 430 LD Td450 _ : :
CT450 | ow v430 :
] | { - off ot
LR ' >

- On delay timer onrput
fras b '



Hazis B e

R TE-fEm BRI (OfF-delay timer) § 67 Bi3u G3fe
@31t feifire strw oy B = i, wite O

mﬁmwﬁﬁmmn

Ton Timer OutI
‘ Timer ‘

Tt

input

"

Off

© | APR] BRI (Pulse timer) § (Y 3R 3l &

281% 9 (b) fica m@?ﬁﬁ AR 7 3
: Ton Timer
Timer Out |

)'*

(ay _
. Internal
Iy Timer Relay
TON -
Intemal
Relay Quty
(b)
TP

BOOL~—~{IN  Q|—BOOL

TIME — PT  ET|—TIME

{c) Pulse timer Symbol

R

{¢) OIT-delay timer output
ffuzyv.e

5 3 v, 8 =T BigR

Bool ——IN @

TOF

|———TBool

Timg «—FT  ET|——Time

E 3

(b) Of-delay timer

On

Positive going output

.

Off

{c) Nepative goin_g output

Z
7

Tt

a¢

ﬁ%wwﬁ#wnwmwww
delay timer T | br.® (2) 9 Off- -delay timer-a3 &91% ¢ v.9 (b)

fifae wam 8 B o 31 B W A1) b8 (a) foum



Y : oG Sehm s Pawf
#3CF, TON B/ On-delay
TOF Y[ Off-delay

TP %I Pulse timer fFuef™l 7=t 7OT= 1 |
WA, BOOL Wt ZFai 2+{B/1E3B wdfie on/off fFTi 222 |
IN = Input, Q = Output
ET = Seaif€s 7w Ae6%5 (Elapsed time output) -
PT = fAdfire 1m0 (Specify time) :
(T T SR ﬁ%mﬂimﬁﬁwmﬁmﬂwmm)wmmﬁrmmmwﬁwmwﬁ
wwlﬁﬁwﬁﬁsﬁmmm10m,100m,1s,1osm1ms.mm1mm5wﬁwﬁmﬁmmsm.

v.8 FPYT T (Solve problem) 8 .

A3 | T M- By R VIO G W 3 A

b'.& 7 fotn 4%® Flashing light-97 FTSH SN  Ouwpst Timer) Tirer 0
AT TR | 4T GG SISSe{D aFT ReuR | Pt #iXG wrfmer Il/1 _ )_
wewmmLﬁﬁmweww;m.w?ﬁWOeml | T\ 4
Tou-ag RATE B3N is W AR TSN TRAM On-delay timer. I Timer 0 . ToN
' WTBe eSS T T SN 0 WHG T AR 1 *TA B o T 1 BRA _<>_
0 TOTB T T G DINF | WG T GR TG IW 1 | (RS W | yerg Lamp
747 BIETR | 5 O T8 ©9A BIETR | Contact I W 4 D& 0 B /)_
e T, TR P T TS AT 1 a3 e SRR 1 e e B o 7o \
T A S BIENR 0 SN AR o, O @ e ww : END
TR O 6 ST ZTS 41T U SEeE A 41 | @ ¢ v.¢ Flashing light

BEe-2 | G WiZD Fryme e S o0 IR S W FT 3 9 )

(el 2 e w0 Gt 35 B aTera Rrw 3R c o s A, SR
1 @ T (amber) T, SRR gE A, TR0t T AE TR TR SFAN T FS (AT AR G
QT | bb R B G T WA B @ TR S A T | a¥A fefS GrRwrarE e
farfere Admam Grfir oz g Frgom fFams 71 7R

Stan Red

‘ . : Suart Stale 0 _| ' )_

TON
Statcl—l }—m Q

| 20mil A mber

Ambﬁ.'l"]mcr2 Gfee)n_

Swe 2 —l INQ )—
o+ Time 25 . e
l_L‘NDL_' Green T;"O";’ Amber
o THEHT
m II..I
-— END}——H

fom & b Traffic light sequence




ﬁcﬂﬂﬁw‘b‘ﬁmww »q
m-o:mmmmmaﬁwmmml
%mw-wﬁﬁammmwmmmm—

Inl Timer Inl
Tlme
Timer Out 1 Timer =+ Closed
conlacts~ ¥ | Onen
Time pe

Out 1

(a)
luternal Time

Inl Timer  relay
TON —(
Internal -
relay Out |
(b)
57 ¢ .9 TSR BTENR
QWA Inl 3990 TN T WIBS | W T €3 BRI 1w < 1 (W8 I o SR B w @ ) W
BRI 0N 7 NN | OIS T e o7 %51 5 T T T -
TRigRd-8 | We-fomm BRIt MIER SRidT Wes 39

fom ez BRAIROTR TSR SN (PTCAT XCRTE
In Timer Out |

O

Out 1 Timer Out 1

1
- 1 .
—

Time

_ 5@ 5 . Off-delay timer
ﬁmiﬁ*ﬁlnlﬂﬁﬂ{mouuﬂvﬁ@aa&i‘ﬁmﬁmwzﬁ!ﬁﬁmmﬂmﬁﬁfuﬂw«ﬁﬁw
FONB T AW | BT outl RS 7w o BF W 20w ww

W-mm—ﬁ'mmwmmmmww !
' ) 7@ Mitsubishi @21 Notation TXQ 03 AR SIGN =T EI.'{J'EE I

InputInl . Timer
X400 T450 K5
LD X400
H (oo s
» K 5
Timer  Qutput LD T4

T450 Y430

11/\ OUT Y430
AN

B 2 v.» w-fETA 518N

avmﬂmoowﬁrmmmmmﬁi‘mmsom@rﬁmﬁsmﬂamsoaf%nﬁwmuwmﬁﬁ
Y430 57 T ¢

| OSeleflable) Sl LT LINESY



1 ORI ICGE =S A awfr
Tz | orfarfiE SrEbel «henR WU DIRNR TR T VIGR TR e 9 |

G l) fora 52 Pt SRR <RRR W @i SIEGD AHRGRTORA 5 FIR AICH TR
mﬂmmua)fmmiﬂmwmﬁm@ (b) Tora s TIEwR TR IR AT ST (TR TR |

Start Stop IFU>J Start Stop IR1
" I I— IRy I | Sat [ ]
] " — I
IRT : T1 ' R1 T IR2 ;
H—O Hie-0{ —o
IR1 T2
Motor lr———‘
=t —( )— IR1 T2 » IR3 -
1 —_‘( }" . R Motor )
T - Maotor.2 ] —< >_ Motor 3
(M 1
[ | : } 1R2 Motor 2
T2 Moator 3 - Siop ‘
] --—-——( )— IR3 Motor 3 . .
i )_ Timing diagram
’ END
(& B

(b
52 ¢ .3 Motor sequence

umsﬂﬁeﬁﬁamﬂuwm@mmﬁmmmﬁmmlaﬁﬁiﬂﬁwmmml
9B Tiae 76 BIENE T1 @ T2 @R W67 1 (F 58 IW | T4 BZww 1| @3 sFRdifas som st a0 w11, w443 Motor
2 O T | TH B3 2 @7 i s AR 78 v W67 3 o] < | RS B stop -3 7T Fem
GFAT B S T W | END 701 T79RIR W (2 ¢ FATCH TR |

TAEIL-9 | WHRTEE HIBNTR VTSR TRIRITE WE 32 |

4T TR 71 R G FAIS FLA FWIEALIEE FRAK 79I 70 | QU BRAAGTT SFToitd
T T T (O SR ARG SR qaiee (i e T et w1 we A o s ke w3 T

w53 e fora ufS 5idwm s wa Tk | areR wrEr SEmt @R fm T et 999 G @
100 (RIS T In F7C5 2900 it 7 TF O4F BI3TR | o1 T GRS T 999 onews e iR 1
FONF TF (Colse) TN @R BT 2 o7 T | SRR lmmmmzﬁﬂwmmﬁvﬂ?mtl@w
mummﬁf@mi‘m@ 1099 (LIS |

Inl Timerl X400 T450 K999
. Preset
HEOF HHO =, o
: OUT T450
HEO = HREO— & &=
OUT  T451
Timer2 Outl ‘Tas] Y430 K 100
LD T451
OUT Y430
®

50 ¢ .3y TEATEE SRR
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S = —— —p— L rremewm— ot

..._,.._‘.._"._-_..._\..._,_,_.._‘.___ ___ ___

Pramfs SiEam wauRH »®

BriEet-b | Pl TR TR SR, B TR System Lodder SREMN WA TR AW [AfH1-2058]

. (o] ST ¢ Start TR o O BITR W Sensor In2 uP P A st N o o
ﬁw@ﬁmammmﬁmmlwmﬁwwﬁmoﬂmwﬁammaﬁmm
(RN Sensor In3 69 TW @R (NIOA B TW © KW TALS <R 1 o XS A1 v smon onfy g o auGa

TH AT o
O FEA O] wﬁzmﬁaﬁwqmv.suaﬁmmmmww|

{" 12 Q)
| S e | ——
(3}
: Drum Filling Drum filling al
Start Full sensor by waler ~ 1
Inl In2 Q1
| L | 12 Q3 o
11 4 ( ) 1 V f)
h T | {
1V
Q2
|
Sen Heater
Iré0 T Q3 - [e}] |
] A
1 I L . JUI ?; ;)3
L | i ()
Q3
. RDIW I
Temperature olator i
sensor Ind Q4 /_QS
E):I; d ~ )_— ﬁ ' Tea TOO!
__| }__ ] _ 20 ?;@
: Ti Rem = off
'r \Smin ) :
~ TOD 1 o
T001 _T}mer putput I p )
{ : €= i\ \
.I END |l .

f5@ 3 . %3 Washing madine control ladder diagram & ¢ &, 5 Washing machine contol ladder diagram.

TrrEme-» | PPy 73R 7R Rt b2 TEGM System Ladder ST WHA 7 | .
mms aafS BA90 Start ¥6 FAME Gl DA WS wiww wae i ba
ST o IR | oI LIS BA9B HAB WWH GO A0 TIEMS I I oA W TW | 93

TRTERT TSR ST b, 58 7e 5% (AT BRI |
Stop Motor P0OCO PO0O1

Start _ :
— () ()

PO0043

Motor

f6=1 & v, 38 Motor siart-stop conwol ladder disgram

I
PO0045

5@ 2 v. ¢ Master K1208 LG PLC Notation



Yoo TG FTH™ wrS Praef

PLC

Start +12Vde

—O_If)— P00OS o l :
' -—OTO-— ool pasl— Re;]aym“ I
—[ —— como "—OAQ‘J—
. - 12V

f_EO-_-,__I_

DC motor

5 ¢ b. 5% System diagram

W-xonﬁ@gwmuddermmwmmwa -
o, G A Yo CRIS 4Re1% AT S-1F TR W VOISR, ST WE 347 [RrFfAEl-20 b ()]

WswvﬁiﬁﬂﬁaﬁsAqunmmqwﬁw %72 1s g @ fea |
RUNIERIE IR

il 2 T00! ’ ol
0
- [ | \
¢
.
TaH3
|
Q Tra TOG!
T@
Rem = oft .
T00! 05 : 00s+ 2 T003 @
' 0
i f \
Q2
2
(IJ Tra TQ03
|I. T@
Rem = off
03 : 00s+

_ T5% 2 v.34 Blinking light ladder diagram Siemens



P,

fH=fres BT wqyEw 305
TEa-53 | Pam i TT T S R System Ladder SRR W¥S 2@ 391 47

W:mmﬁmﬂﬁmmmﬂﬁmhwﬂ o= TR oA e
e A1 QRS A TR SRR TARR B (WS IH | op-Amp-9F TG G CSTDE (AR FAY
oA A Pumfis e a9 o

.5y 7 e Feen 994t ¢ v 3s A fora wyer Simam (R TR |

PL_C
—G'LO——Start 24V C%,

e,
Ao oy
J U O

d| O Stop |7—|
1 /
- 24V o), I_}—
Setvalue - heater
> ag 230V
-—l og Amp )
Sensor ) . .
500 2 . 5% System diagram

Starl Stop Sensor heater ) POOOG POOO1 o002 PO044 .

. 2\
|+ ——() - L | ()
PoO44

T o |

END

END
f5@ ¢ v_o% FIEI TIMET f5a 3 v.20 Master K120S LG PLC notation

TRITAS-H3 | Pl o 7 1% A& et System Ladder GRIS W& 3 34 22 |

W‘T‘\'!tﬂ‘?fﬁmwﬁ]ﬁ{ﬁﬁﬁﬁﬁmﬁﬂmﬁ{m‘ﬂ#ﬁWSpmes e
05 afe gam Wi AR TmEsh A = AR Full S Lamp ST | WIM-BTEA FEDR IRTR IW
Siemens notation-4 O3B FJIEA ST (TR T 3 .

Exit barrice up Fuli sign
10.4 Counter &2.4
_| —{cy QU }_ Full sign
In barrier
down Count down when car leaves
13.2
- Count up when car enters.
L CD
FO.6
—V-—- 5 F0.8 ia intenal relay to set count.
100 ~ PV Car park deemed full with 100 cars.
- R
QU output Spaces sign
Q2.4 Q2.5
| /’| ( Spaces sign
END

foa 8 v.25 Car park with spaces or full



S0 TR TG WS Franb

TarEEe- o | I R RS 9 Heating element TR0 | 451 Element energize TSUR © 0 1 2u B
Energize T | FRf0T% T8 %= (W | & Control circult-47 Y5 Diagram WoA ¥ #AI#| [Aafmai-aose]

Stan switch Stop switch Internal Relay
Py Py MO
| | | { )_
Mo | . l/1| N
| | Tempe
perature P
1T Mo P2 ensor f‘“
1 = J [ \ Heater 1
Timer
P
It TON To 1800
| 3 minufe
Timer Pa

{ {_ _( )—— Heater 2

End

MO = Internal Relay

Po = Start switch

Py = Stop switch

P; = Temperature Sensor
Psg = Heater 1
P4: = Heater 2

5 s v oan
TP § Start TR A ABA ES I I 24w EB ww wn 1 Ay RABR W vewr fom ARG ow
DR fe€n fibrre wW T AW w1 Temperature sensor RIVTE 2% a0 o | SmmEm 3 oow
GRS T o o0 | SRR IR AR HRTgE are e |
TwTeee-38 | b bR crem FEHPIGR BT OISR it %S B [refat-ao e (<))
(]

Stat  Siop

_'l o A= low sensor
R, B = High sensor
I .
R, A Water
————
Air
R A
— i} ®
R:
— D>
i

82§ .22 Water Level control
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31

al

9l

8]

¢l

b Hy . [arefirat-203 8]
Planfirs 9587 e fZERR SRNR (Timer) 90 1 @ BiEwR Rowem PR3 (CpU) 77
TR I OIS O™ (Fraction) WU (IS FWW 791 FACS KA | wead, Fraefims am @
HIRICHR ST Ul c2Naits =ea el Snfars Fodg Tars a3 43 were® sy e 3w svhm #nfar
AR 6 AHAEIA WY TACS +(1f, oE Bkwz T | .

eSS Tt ol 9 [@r=feat-20s8) %

Timer Cail

Timer contacts (

H .,

before activated

P ¥ 23R DIRTW TIKS T 7 ) [areifiral-zode]
ﬁanﬁmﬁaﬁﬁmmmmw, v~

5 | SR-fET BRI (On-delay timer)

3 | we-form BIAWR (Off-delay timer)

@ | *fter BIZNR (Pulse timer) |

we-f BRI TAR W el vrer wiem o )

(B ff) wm-forn Biem aaaR ¥ @3 e S g WA A -

Ingsal In } Timey,
Xaod T450 XS
LD X400
" —( OUT  Tis0
K 3
Timer Ouwtpeed LD T450
T450 Y410
: GUT Y4l
52 1 wA-fomm B

we-fom BIEWR AR I =0 e e S | :
w-ﬁscﬂﬂiﬂﬁmmwawﬁmmmﬁramwm—

Inl Timer Out | Ini

I
Time
Ow 1 Timer Out i [__L
Time
Timer
I._
Tinc

6 ¢ Off-delay timer



jo8 [T ™ WS foraef
Gt W O AR TR I vITeR Sh e |
mfﬁawmaaﬁmmﬁqu:ﬂ—

Ini Timer . Ini
upk 7 |
I ‘\ / . i Time
Timer  Out | Timer : _
- contacts : [ Closed
. : n
L I ( ! Time
] Out 1 )
{a) [ ]
- Time
Intemnal
Inl Timer relay
H O
Internal -
relay Out 1
/—( )
(b)
521 ¢ *m.wm B
U s SAR e & ey [TITRT-205 8’

(Beal) avfi= tawm wam OIU HYS TR WEIT SRR L ?;M qw . e Bidwrmem
ARSI TS 1 70 (W wrern < Fdifare staes casten ca oot e v

b1 Sequencing TS & Eamy [RrefaR-2058°
CARITY AFARBEITR yraRfiE s Sequencing T |

B - ¢ we-fm B s & ey . [AsthR-yos e (oifa)
(Eeaf) o-fom bam «
wA-for B @3l fdifire o om wa zw ),
R-f5 BIRIR! ¢
mmﬁaaﬁﬁfﬁ’ﬁﬁ:;wﬁﬁquﬁﬁwmquwﬁﬁfﬁwmmme,
SITF off delay timer ACA |

mﬁgac:mr:j

3t Pruefe Siwien avreiret afn = [Ar@fzi-20 5 8(*1fR), el
Wﬁmmmﬁ'ﬁqmwrmmw, a5 W W 923D o g3
ﬁﬁﬁwmmm«rﬁmﬁmmﬁwmwuuﬁaﬂﬁwﬁﬁ-iﬁﬁmﬂmmmmu}
AT | 4 TIRIR IHRAm R (CPU) %< W A CTLICSA SN (Fraction) WA GLIS XY ]
mmlaﬁmmwmmﬂmimmmwmmew
Wmﬁ;wmﬁhmmmmﬁ%ﬁ:mmmmmﬁmw
wmmﬁwqwﬂmwmﬁﬁqw:ﬁawﬁmmmmﬁmﬁtmwﬁﬁm




Cgaii o ——

%1

- J|

ﬁaﬁﬁwﬁmwﬁw- , So¢
ﬁmﬁwmﬁmwmmw: -
ﬁﬁaﬁmﬁ%&ma«mﬁmﬁwmmmwmmmw
ﬁmmwmmwdﬁawcmmlmﬁmﬁmmmﬁmmaaﬁmmvwzzsr
mﬁaﬁﬁmmqum:wﬁmwwﬁwmwmﬁmmm
(Someprescttlmc)ﬂmwmﬁﬁﬁﬁﬁ'ﬁlﬁWQﬁmmmy-ﬂ wieod AR
a1 90 T, W@ P ARG IR DR B« (St IO et S AR |

Timer Coil

Timer contacts (
‘ | Time delay
.- belore activated

ﬁmwﬁﬁam%WWWJ _ S
W, 2B DA ST O | IR0 3¢ (1))
(Bew]) Pravfire s e Bitam Tews 7, wi- |
(=) =1-fom Bigatn (On-delay Limer)
(%) - fom Bigang (Oftldelay' timer)

| (M *TPA BIZAR (Pulse timer) |

(3) w-fem igam (On-delay timer) ¢ w=-frm BiEw «2fb fadifEe 7mw o9 w= <@ 1 (@) $ (b) 5% on-
delay timer-93 i g Qutput (ATEAT ¥LHTE | .

TON : ) _
Bool seme—y N Q Bool _ ¢

Time PT ET Time [
onh . _ __

‘' (a) Cu-delay limer symbol

off ' —
(b} On delay limer outpur
() -fomn BI®TR (Off-delay timer) cﬂﬁiﬂm w8 AR ﬂaﬁiwv:ﬂm%ﬁwm
A 3 Fdifire s 68 B = AN, SIF Off-delay timer I | (a) @ Off-delay timer- &% &91F

e(b)aaﬁsmwﬁﬁmml
In; Ton Timer Out ; “TOF
_| )._ : : Bool ——{IN  Q}——Bool
Out T"“:“ " Tme——PT ET—Time

1
(a) .

- (Y Off-delay timer



oY Tl ITEE TS Paaf

Off ot
(c) Offdelay timer output

() ﬂﬂ’[ﬁm(?ulsetim;ar) 3 (7 B3R wafb fadifes % B R 21 O A | (o) o el

8 (b) form STHB et = |
. In, Ton Timer . r
L 7
R NS
| Timer Cur )
. . .
+ input
(@) .
- . Internal Onp oo
In, Timer Relay
Outy off 7 >,
Posilive going output
(b) : ' - [
BOOL—.IN Q}—BOOL
TIME —— PT  ET}——TIME ’ : ,
ot/ *
{c} Pulse timer Symbot* : (c) Negative going output
_ ' o 3 vt SR
&EF, TON 41 On-delay
TOF &R Off-delay
TP 91 Pulse timer fRT9™ 2521 wa0g |

ST, BOOL Wl R Zo15/a8575 W on/off v 2 |

IN = Input, Q = Cutput '

ET = WSR1ZS 7508 W864F (Elapsed time output)

PT = fAéifas =g (Specify time) ) -

T Tty B13E O TR IR R FRfamres e (Preset) o1 & | @ D 7 o1 e ofves am
T O %1 T+ oAt g 1 T 2ot 10/ ms, 100 m, s, 105 97 1005, 27 T 100ms a7 5 oftres
o= T T 500ms. ' .
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fetamfirs Sramm wurar >od
- Bl R ¥ wreR e o 7
foen Mitsubishi fSramf Notation IR T3 MR ST (Frarga] TR ¢

lopur In | Timer
X400 T45G K5
LD X400
‘—' H )— OUT  T4s50
: K 5
~ Timer Output LD T450
T450 Y430 .
_-’ , j : OUT Y410
82 s oo b
YT, xmmtmmmmmsemw:ﬁﬁﬁwm "R T450 O % zm | wow

SEG® Y430 57 7w ¢
w-ﬁmmmmwmmwmwu
ﬁsc:nw-f%mﬁﬁmmmmmﬁmm-

Inl Timer Out 1 Inl “
: Time
Out | Timer Out | I‘l
Time
Timer
ANTH, BB Inl HEFW & oury mwamﬁmmw‘ﬁlﬁﬁwmﬂﬁﬁmm#wwam

182 1 Oft-detay timer
Wmmmumouu fAdifare sy % O o e
FIPTREE BIRTH vITer Shamitaog af ¥ |

Time

ﬁmqmi‘ﬁmmwmmmwwmmﬁmmwmse1oos.m
Inmhﬁm'wwwmﬂmw:ﬁmmmmwmlmw
(Colsc)@tﬂ'ﬂtmmlmﬂlmlOOC’TWUWWW2WWEWQT@?‘ﬁOuII@WW|
T QG fomm 518w 70 1099.-crears |

1 Timeri X400 T450 K999
- _< ). ;’;’“ - —( —— D xaoo
. OUT  Taso
Timer ! Timer 2 T450 T451 K100 K 999
- —{ Preset - _< )_ LD Tas0
100 OUT T4s]
Timer2 Out] T451 Y430 K 100
] o ) LD T45) -
_( >— _( OUT Y430
(@ (®)

82 s WSS Bigwg
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ToiRum FTHM WS Haei

» i e i |

3
Q!
Y

%8l
|
&l
q1

L

VISR SrRineTE e WKk Feby uNn w0

u.a (3) e A K3 |
wyrer whte Sifes with sdim by oMt |

(Gwn =l vs () 7t SIRA 58 |

o €rE WITAD T WA DI TR WA VTG SIS W W ¥ ¥

u.s (%) 7R TRA FBT |
PPt TRGA WA SR A FTRPT WIS SRR 4 ¥ )

(o mwo ) 0.8 (v) T e 28
ey e TR P (NS FTHM YITSR R B ¥ |

(Bam oo ) v.6 (») R R 08

frqwPt TR T TerR T R VITOR! GHINPR 4 ¥ |

(e vmo ) v.8 (s3) = TR 2B

ForquPy AT T S iR FAOE PUTER SRR R W

. u.a (3R) T2 TR HB |

OfT delay timer T3 On delay timer &3 TTH #1€IT (T [arftat-203 8l

s o
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3.5 FIDBITR AN (Definition of a counter) 3

mmmmwﬁammmWﬂme, BITE FTHR T | Pramfors FeB
ﬁi:‘-iﬂmamiﬂ@mmﬁnﬂwmmmw|ﬁanﬁt\5mﬁmﬁ17ﬁﬁﬁwmﬁ3w
T AR 7Y BAYD JTTFS TR e mﬁﬁemm&,mafﬂmmmuﬁm
AR TSR O (Normally open) TS5 o% (Closed) T, “VSTRS IF (Closed) T y=t (Open) T |

».3 Fiawfiire b et (The necessity of counter in PLC)

%

mﬁaﬁmﬁ%mm%ﬂwaﬁwiﬁmmwwm
mmmmﬁaawuﬁﬁummﬁmmum,mﬁanﬁmﬁg.mmm
Wwwmuﬁamnﬁmswﬁﬁ:mmmmmﬂmmmmm
uﬁﬁvmmlmﬂm,maﬁwmtmqwmwmﬁmmm
T TR o) Fanfire 0T o anmedy aaft B |

».0 8313 FEBIT AFRTH (Types of counters with symbols)

B ¥R Haw, Ta-

> ) CIEH-BRB (Down-counter)

| WH-FEBI (Up-counter) |

> | WIS FEBR (Down-counter) 1 (0 FTTR e (Preset) W (UTE 191 WRIG IR = AN {9
W.Waﬁmmmﬁmmﬁmmﬂwm,mwmmummﬁﬁﬁm
(e T afon TN S (Stare) HAI TR |

qrm-mn(umunur)amvmﬁaﬁmmqumTﬁtﬁﬁw (Presct) T 1 *ieiy 3,
e 25 Breb (am B AT Tew iy RoT Wi A (e, ST Wo1-ITSBR 77 | T WCORE B WA
e ©o7 afds T ST (Suwte) T TR |

fifen Framfs Somwwed Aoy 180 ATy Counter Counter
oo farast =0 B @B FTB wios (CTD) w3l
FEEB A (CTU) 9= OB 2 ax ssoRTe R _cgj?er_ _Cgf?er— _,
IO fETMA @ AR WS RN farasr = | @ “wfers
FIET 7f6 EAMR (Element) foen 1y 3 | Counlcr__éré— Counter—érg_

3 | Row 0 Toef < 1ot wa - -| l-—/ _{ l._/

3 | T TR % o™ g AR e Activated when Activated when

5mm M ishi &S ANTTAT 14 Jr0 zere reached after counting et count reached afler
5.3 ™ Mitsubishi it . down form set value 8 counting up from zero

. FIEBRCZ CTD W, CTU 93 RST 75 WSS erdre (@) ®)
S S AR-Q FTCTTE ATHR IO waER T 52 2 5.3 ABER



Vo ' . . Sofhmm I s Rlaafi
a.qmmﬁmnwa@aWW|mm@%w@wﬁﬁmﬁmwwmwm CTD
T I SIS 9 CTU WAt FTB UP JITH TR |

».> T f50@ RST T Reset. Counter " Counter

5.3 7 f5w@ CD &= 3D wi iﬂ"ﬁ (Count down input) I_ C%TDQ _( )_ _' l— C%TDQ _( )_

Fl

PV T Preset value

CV & Current count value : i LD
CU == Count up input : _ =PV CV| PYC
R & Reset input —_— L —
' Output when zero reached  Quiput when set count
after counting down reached after counting
from set value up from zemo
@ (by

- femena
».8 FODIR /T (Application of counter) 8
e 1B aefy ezm ToR | fics FoRi e S a9 T 3
S | TS (AT IS WIZBT TN steien FT,
R IER- R P RN e T,
© | f{HE ey wiRDw ffeq T ot W,
8 | 40 e fATa AR GTRFRAT! stemt TS,
@ | T8 s 92 Frgraer weRerceR SRR s st sacs )

».8.) FEHR JIZEA AP AT SR (Basic ladder diagram of using counter) 8

Inl Counter :

inSal

In2  Counter

H e ™ g NETIIT

Time

Counter Out { Time
_’ C ) Out1 ’ I_
: Time
- fBas a0 Gitfis weSR VGRS

5.9 7 foom #18Ham cifere wrem ettt x| :

T Inl RS AT ACR! 91 70 OLF ISR R T (T In 2-9 T @ 391 <@ W TV
NN SRR T | A FICTR 10 A G I T, BE IR I 2-9 10 B # o oty xr2, == VW
Fefi ST T (Close) TR R Out 1 (ATH WTHF strem 1A

X400 LD X400
*l I"‘RESET RST C480
xs01 |re? | LD . X401
_' '_OUT OUT €460
. K 10
CA60 Y430 LD C460
—I I—( )‘ OUT Y430
(a) POTGRI STHR (b) Insruction list

5@ 8 5.8 Mitsubishi program



e —b——

FEBT framf | 335
».8 % fomn fibafafd bt Serare fivaa =nrer wm o e PSR GraT TR |

A RS e IR oferead @ CRYITAT TONX ( FIST WIF K (T (75 390 &F |
¥ TS TSt ».¢ =i Bt Brews @ o Tk |

100 o
: A 100
cu CU co
1 |cv - LKC 10
10,2 Q2.0 | A 10.0
o FO{ & &
Q 20

fi‘as:mﬁmwcﬂﬁm v

mﬁmﬁmﬁmwzaammaaamoaawWﬂwmucuwwmwﬁmﬁrﬁé
IR G CV Y11 FEBR (6 7w 31w | ; 0

5.8.2 IVET @B fAew W WiRDBY ARt ofetay) (Carrying item calculation by

conveyor belt) 4

W@h@%ﬂtﬂﬂwmwuﬁmwwawﬁ%ﬁqmmu
ﬁﬁﬁmaaﬁmmﬁﬁmmwlmm@ﬁqwﬁmvw A Irralie om RiYye =
amwfbmwtmamiwrﬁ‘maiwqwmmmmmmnwmﬁmmﬂm
FAH TR T FACSER (AT YA |

b.em%m@mmwm-m a3 @A RS fimm o ﬁmmi

Counter Output when

| Input pulses S.CD finished

o5

Sect coumter
S CVik

Quantity { py  Cv BCDj~

_ Reset 1
R

Output _Conveyor

52 2 . Siemens

amaaﬁﬁmﬁﬁmﬂﬁmﬁmﬁmammmmmmﬁﬁ*ﬁmmﬁmw
TR ] IAGS LY |



MY © SeTEE e s P
».8.0 T et (I X B Wik mwmwmﬁ:wﬁmmmw

IV TR 3 .
€, 93 A 9v T o B e gz W Dot Lz:n
T W A M B el TR ww afem <
PO TS A ([ »,a -*OOO\‘O\ O
. O

6tin
box
52 ¢ ».4 Counting task

mcﬁmmmmmwwmm,mmﬁammmm
HHIR T ) CIAA (4T WS M 19 A0 el 2B farmt w9 70 59 ».v-a Mitsubishi GBI TS

SR (YT QUL 3 -
i X400
RESET
C461
|cas0 LD X400
K6 OR  C46]
X401 RST  C460
K 6
ouT LD X401
C460 Y430 OUT C460
7\ LD  C460
\/ - OUT Y430
X400 LD X400
OR  C46l
RESET RST  C46l
K 12
C461 : LD X401
Ca61 AND C460
Ki2 OUT  C46!
X401 C460
__| |_. ouT

f5 2 . Ladder program '
mxma'lﬂvﬁmmwmwmwwﬁmnuxmmqn-wﬂ:aqtcwm
iﬂﬁmﬁ:mmmwmm|xwl-aaiﬂi’ﬂﬂwwnummﬁmmﬁﬁm
mamxwl-a’hzfﬂmm|xmwmﬁmw(aosc)mcmmmmmmcmwm
eﬁmqwmm:wamﬁmwnmwmamﬁmmuuﬁvﬂsﬁmaﬁwm
wwn.mﬁswhr&mmm:wﬁcﬁﬂwwwmwmﬁmmuwm 6 =
e qerr T G as Aw e @, e ol 12 % wfear zewr s e == I
ﬁwmlmcmwmmw,wﬂmWﬂwummcmvl@%mﬂwmwm
TR 1 C461 ITBHA X401 (0T 12 P BB 302 | ORem «fba OIS T ww A | a7 v Tey wBORR
Rot 70 a3 1=t qvom I m Itea )



D<-igfabrly] il lall2e laliBeyed

aﬂ%ﬁmﬁmﬁi o
».8.8 uqasﬁfﬁm @7 7 FB et 3l s B e I IR e Wveea
fomt fifram, e Smoas frfirs e aal Fieba fawse 34, T A+, A, A+, A-, A+, A B+, Co,
B—. C— Frgam &wm 3 (R 5.5 (a)] A+, A- BIFTE @71 B+, C+, B, C— W0 2eqR {14 fom 7/ sprangfa Wb «
wwE FEHM TN @R TR I FCS A
.5 (b) R 6w Q@B TG AFER ST FUTA! T | FSON a— (AT fomamm Fepie (AR (Feeria B+
e A | ' |

b- b+

a- at
I I
——H 7 K L §5 Iq
A

I B

NvE)
i1

o~  oF : Start a~
L H — I—()—
: 1 7 - |
r>_
\

' RST
[I_Z: : y Counter
T 1+ a- K3 —

=T+

“ ’ (y © ' OUT
E L N Power - Counter }3**
—! | : ()
Start A — - b+ i
StOp [+ am— A+ / :
o o A-O tputs 1 ot : . \
Inputs from a4 PLC J-¢ 13+ 2utputs 0
lintit switches p_ A- solenoids : / )
| b+ o— ' C+ b
ct+ o—I C- _| | : :
(@) 1 END
(b)

Fol $ .% (a) Three-cylinder system, (b) program
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FEEE T T TS A

o1

ey

81

N

EoR Fr _ RIE-R038(4f), el
(Bea ) v Tomfe et T wEin Mt o o T T, I FETH T
FemBre I AR BTHR IJIES [7 .

(Be=]) Pambre 72 aem S 9LR 391 T, T~

3 | GIEA-FTEDBR (Down-counter)

3 | SH-FIEHN (Up-counter) |

Plgvfrs TBoR & Fiw TR

(Bea]) framfire aEom f%-27 Are a2 T S T st = P S W) Frare
wﬁwﬁgfﬁﬂ‘mmmﬁww a2 T T AP A e e TR e T,
TR b7 WOTD WD T | W BT AR wﬁv X (Normally open) ¥0T¥ ¥ (closed) ¥,
HToifA® 99 (Closed) F0NT YA (Open) T |

MBS TR NP WHISH TRIAE T |

W, TSR VITER S e wew 3w Rivy oo filbm flws =11 [rferal-20 ¢ (AR
(Bzn ) famfims e GRfire wrs S Ay ST 1 2

-~

Inl Counter

__ ‘_@ST)_ In1 ]

n2 Counier

Time
In2

__F@D— Onanonnnnn

Counter Qut ]

R~ &

Time

Time

fom « s SIEBM WTETR T

PamPTe WSBIER dwESt $7 .

W3, PLC % Counter TIRIGR aitisas! [faesis o t - [aRfeRR-203¢]
Wm‘ﬂm(convcyor)ﬂ%ﬁwmwmﬁ?ﬂm%mmuﬁwﬂmmﬁwwm
aaﬁWMTﬁwmmamﬁwﬁmuﬁmWﬁrwmmﬂnﬁWWW
2T | G N FICE W T FEARGAS foeiE R FIOR IITR F4S A, T} TR A BT
T @ WS I T | TS Pl wwa ey Tehum v Hevm TR =R a3 fRgAfne
FrOETR T RO SO IS [T IS A1 1 are sfefie FeHE fTeRre aureE T 7, TR
ﬁaﬁﬁcawrﬁl-aammmﬁmwwwmﬁmﬁwﬂﬁmﬁ@wﬁﬁﬂmm
oA ] SRR AT IS TS, TR T TSRS 46 TS | SIF 47 TR, S HGFSIE SRS eI

wwmﬁmmmwmwﬁmﬁwwwm a5 BAMI |
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Wi

B

_ FIEBIq FAqify _ N
2R FTDA ATRSH 264 37 |
E=f) w55 12 erww, T-

> | B¥A-FITR (Down-counter)

3 | SA-FIBDIR (Up-~counter) | .
S | Bt BB (Down-counter) § (¥ FISTR Tfﬁlﬁﬁf@ {Preset) T (ATF 4R ST I W) TH ~f@
T, Wﬁﬁﬁﬁﬁ?mcmﬁmﬂmﬂWW I BB ISV I 1 T4 ATHRAG w7
ﬂnﬂcvﬁmmafﬁamw(swte)ﬂﬁamml _
ilWW(Up-counter)!Cﬂ@Wﬂ'E}ﬂﬁC’J’C‘Fﬂmmm GRS (Preset) TW 68 ety
=@, Wi ofSfl TeB At =TT wE oA S ReB W A o, oI WA weE < Ten
W@maﬁm%aﬁamwwmdﬁﬁmﬁml
ﬁﬁaﬁaaﬁ%wwﬁ’mwmmmﬁawﬁmmmiw@@@wﬁmﬁ(mmw 0
IET WA (CTU) 93 ROB IR 9% ATHRE B wome Bewd ¢ m w1es R st 9@ |
(Element) At sifée | *

Counter Counter
&1 &
Counter Counler —|
&5 | o
Counter Counter
T/ |HF/
Activated when Activated when |-

zero reached after counting Set count reached after
down form set valug . counting up from zero

{a) ()
' for 1 320

ﬁmﬁwﬂﬁmmwmmmmﬁﬂr
ﬁﬁwmwﬁuwmlﬁwmﬁw%mwwa
s twmaﬁwmmﬂ HRIT e AT,

| B~ YT e Aot TS,

o | W8 3157 SIRE ey g win s,

8 | G0 W fATw AR (BT SYeft TS,
mﬁﬁmaaﬁﬁ@mmmﬁﬁmmwwﬁamﬂmqmm;

FIEOR TR G sty TR 3 ¥ )

(== f) fraprs o w188 citfrs e o -

T Inl TRYB S GO S/ TW B Il Counter

Inl
FCT BT 27 | W4 In 2-a BB @t [ —@@— I _
Wlﬂwmﬁﬂwmm|qﬁ In2  Counter - _ ime
GBI 10 PTH OB TN QW, SRER In [ ] _(C‘)— A0 00 nnnﬂn.nT_ .
2-4 lOﬁWﬂ-{q C"W'{H,qu@%m Counter Qut 1 out 1 .lmc
R FonH Im (ciose) T WA Qut | B _( >_ - l_;
) N@W@ﬂ".‘[ﬁﬁwmm| i - . Time

&7 3 ciftfirs %617 wreR ST
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¢l

TTIRGTE ICEE oIS Hasfy

TSR (T AR TS WHBH A 11 IR T PR FIEBIRR R TG SRR 36 4 |
"Y4t, PLC 3 Conveyor system 39 3% | [0 8]

e, mmmwm SR T TSR R 2 A [STOTE- 20 ¢ (1))
(Beaf) wverm % fro TaFT WD ! R TR T RO TEFS e avfb KR g
mm|mmmm-WWWW|mﬂwaﬁqwﬁmw,w

BeRls o RS TR 3 gefd I A Beefg T | IEHW T AT AN IR | NP TR

AT TN JIEHCER (D WA TN R T IACEAR (9T MR |
fora TSRS FTeR o0 Hromm-uR 3l @F affes BT ey (R TR |

Counter Output when
Input pulses ~S.CD finished
CD Q —( )—
Sct counler |
S cvp-

Quantity 4 pv ¢y BCD—
Reset

R

Output Conveyor
fod ¢ Siemens

GTRE @3 ROG Brmm IEORTT 06 3 QR 7 S SR8 F@ 1 G P IR
I AR T FIGS &F | ‘ '

B e engrafer : |

31

U

0|

GF AN GBI ¢ I mmmmmmmwﬁmﬁwmww

- StTTR 3 ] |

aaoﬂ\mﬁﬁﬁﬁﬂ

‘ wmﬁimzmwﬁﬁmwmﬁﬁ?mﬂﬁmmwmmﬂwwww%w#

ﬁawﬁwwﬁmmmmmaﬁam

».8.8 ¢ W B |
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RronBRy SriEE e SRS

(Understand the PID Control System)
P T T
30,5 PID Frim fATBrTd 7e@n (Definition of PID control system) §

et welim PPN (Proportional control system) 3 (8 it SESm STHATEE WiBBRT AT
SRR 2T T (Actual value) 8 G TG (Set value) W4 214 wrfiR @R (Error)-43 TAEATS, T
Sl TR BN T IR AR FCHECHA 6D Sl %,

Pou = Ky + Povieerrrrnerninresssesscsmannns() _ W %
Y, e=4UW A - g

Py = 3 FRoTSeY ) S PR TG £}

K, = Tes 579 3

P, = 477 TR ¢ QT SRFN FEHATR OB | g
so.s e Ul (AT FHE FBrsbra IR HEB70 ¢ 97 S o

T T T4 G TR | 0 Error

(ATCAT I STHITA Offset ecror (Y1 (TR IR Time lag = + f5@1 ¢ 50.3 Proportional conurol

csRrebe sth™ FIG5T (Derivative control system) $ (¥ T chm P ICHEIER WEeT 93 LR BIIE
cofTeits. 47 e sefEs, et cefefye wehm Feba = W |

Py = Kd%% 1S Sp— " /
AT, K,y = TRRAET 7, 1% SRR cefirelie G 0 —
WS 95 TR

Py = QT {7 SEN ITHEA AEoT

p,, = €F YFF SAYW STF WHEo-6

¢ = ST Y AR Gl ' o Tirme

_PV_SV. 5 8 0.3 Derivative conuel
RS T BTSN TR D Control 71 T 1 (GHTSES TR T HRF S 78 F T |
>o.§itmmﬁwﬁsaﬁmﬁcﬁmmwﬁwmememwﬁ@emmmml

BfBam ™M PBT (integral control system) $ & FCRE P SRR S0P 93 [HRCHIGE

TR SR FEEPfes, ©e 3F6dm FEM Freby T | T AR -aThE T T | 3 IThE
Offset error A IR 1 o

2FoaTe] FCREICAR (R ST +E,

Conlroller
output

Pou =K, J; edt + Py .o, (i)
GATA, Py, = ¢ U ITHIER SETE
P, = ) ST TG TGS
o= NTHA LY AfERSTAN @z Bt

K, = TAATES 3 |



b9 ' TG =r5m s fanfs
. 0.0 R T5un ABum Felim Srobem ai Bim © IhmRT WSS erreeE oI TR |

g
i
3
0 ) Time ’
I
- I
] |
B I
3 1
o 1
[ 1
2 1
b4 ]
£ )
= |
g I
o -
0 Time

@ g yo.0 [mtegral control

0.3 PID FTHM APBGR W@ (Definition of PID control system) ¢

PID 4™ 0%% Toce go mw,iﬁﬂmewﬁmﬁemﬁmmlpwpmmnmal

control, I ¥4 Integral control 3R D W41 Derivative control 23 31 & | (X FC/M HIomw TGN WIS69D
: Wm.mmemmmmmmwm,wmm
fetw am | '

TR A1 FH-ZHESFOS PID IR CRR ITRMAR WITHD,
u () =MV (1) = Ke(t) + KJ; e(t)dt+ Kd% e(t)+ Py
QTA, K, = ANGES §1a (Proportionality constant)

K; = 2fBarm o= (Integral constant)

K, = csfarefie ypaa (Derivative constant)

e(t) = { TR MMV “IfAAETNA 3R Fsrage

MV = TS W (Manipulated value)

Py = 9% [ WIYH ITGTR AEHD

1 (t) = AR NN oAfzracaraie QTR 1) TIYW FTLMiTIA TGS |
PID FCHPTIA | Controller. offset error ¥ R 3¢ D ITHT GTEN 77191219 303 |
Interactive PID ITHEM (oa WSGo5 e fagfrioea aem w1 -

l d
Pou=Kp(e + Ki ] edt+ Kp 55y 4 Py

“¥IEA, K, = Proportionality constant
K = Intepral constant
Kp = Derivative constant
¢ = T R R 973
Py = 9T *[F] WA ICHAR We5+0
P = TR AMY Hfgadae Haregm QTR AP SR SWBHE |
PID ¥TIM™ Pt wEbep Aftemd K, @ K, a7 ARRTE T, 6 T, TaER = W T, T BB T
Y| (Integral action time) @ T, 9141 (Gfarelts wwres rEm T TR )

K K
==2 e — =D
Ti=%, “TD‘K,



Faiafe Fram, Feba s pRY

y0.9 PID 30 BP0t 33 {6 (The block diagram of PID control system) 3
v0.8 e BT ATHAEIF T F9-2B RIS PID IT FOSTR 370 73 S Gl 29—

»P Kpelt) | .
P
TN . I u(d
FEH AN / " + X+
PV Crfer ()
+
d_e e
D KD dt 1}
Process/
plant
- Measurement/
- Feedback

f&a ¢ 30.8 PID Control system

Pmmﬁﬁﬂ%ﬁwanwwaﬁ@mﬁqﬁmm| aia@ﬁﬁwﬁwaﬁ
W@#‘UCH?W(Setpomt)ﬂﬁﬁﬁﬁtﬂﬁﬁﬂ!ﬁﬁﬂ(ﬂ@ﬂﬁ‘ﬁwm-mmm XL
s P 31 TGS NI SET W | 4 (TERS NINCE e T4 3t 20 | @7 fSlBetem M 1o T 6
AT TR O <A Frefe w9t T, T @7 Pt 0 | 478 Bt e(t) = SV - PV FRIRIE PID FHFT
Csugiull ﬁmawﬁvmwﬁmﬁmqmﬁaﬁﬂmqmamoutpmﬁwﬁeﬁmu

) =K, e(t)+KJ e(t)dt+ Kp di) + Py reirrerreens (i)
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50,8 PID B0t ARG (Calculation of PID system) $

PID fRoT={RaT0a S PID LGSR SE04E FHSate IS F 5o 6 4051 W =osa HdT 370® &an )

: SIEG{G W - F4fg W

ST ICHIFER WEo95 = T T — ey W < 100%
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wdte, (AR S = FE QIR ~ Y 9
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ST T ) (R $7F K, i%::rmm K, 6 (GRTSls 33 K, (3 o9 43 T =W |
K, 9 93 % per %

Kp a1 a3F % second per %
K, @9 9T % per % second.
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Error %
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de(2) d '

dt =E"t' (=0

Su =40+ 0.6(1.5) + 0.5(0)+ 50
=4+ 0.9+ 50
= 54.9%

W91, Interconnected PID controller 4% (04
I . = d . '
st S, u() =K, (¢ + K J edt+ Ko d—‘:') + Py ermrrreerrenn (i)

de 0
iti =0, =1 Y edt =
(a) Initiallye = 0 at % Iu
.'.u(t)=4(0+0+0.3xl)+50 52.0%

2
(b) At2s,e = 1%, [ edt=15%, E =0
[+

Su=41+06x15+0+350
=57.6%

fersta, Pare, 135 (Compressor) ACHTS IR 337 |

30.¢ PID FCH™ SR €7ast (Application of PID control system) 8
4 o PID ITHER AT IR B mﬁvﬂaﬁ_ﬁﬂmww|mm@n

WWPIDWWWWWN - fow glReer e e,
TG TAR-97 ST Flo=ifae a1 WE[f‘:lTF FETNABE (Seismometer)- 43 TSTHG fEthe= (Detection) fFG
WWﬂmplnmmmMAwm%ﬁﬁmmwm

(Replaced) TTWE |

T[S T PID controller-47 FEFT PLC TR F=ifers =i 23 FEHEWH AIXR IR A

“RIES <7 A 43 R PID- awsm’m:nwmmwml

PID (™A SCRETd IWIREWE 8re (Industrial oven), 2IfFB® BFTEREeA i (Plastic injection
machinery), &5 ¥0Tif™1g Cﬂf‘lﬂ (Hot stamping machines) 8 T3 iGﬁ (Packmg mdustry) Yonfics 71'[1'1'45_1?3

AXRS T |

30.¢.3 PLC fiT8 PID FTEM (PID control with PLC) § |
PID control system 4%f6 (FTETE % TR B8N | 0.1 72 Bra Flas IER 2@ @mﬁm asciircﬁa ELd

- The variable

being controlled
in Some process

»

L

foq o TR |
Sct véluc
O o
Janc| PLC DAC »| Actuator » Process
: Measurement
" . Actual value

8 ¢ %0.5 PLC for closed-loop control

AR SIFRAOA ¢ (TSAC W AR Reas=n 07 Plamfr e syries cire ol s el o
fefEbm are it et B0 TR =7 TR | 0.5 B PID FTRET TR TR S PlamfiTs
RS IEC 1131-3 FISIC &S G Tawg | W Pl SByrete #9 (Standard routine) TR ICHFA
w@ﬁqﬂﬁﬁumpmwmﬁwmlmwﬁwmmﬁWmWWK Ki, Kp 3
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Y 1 WA FLFA Auto TR G IR nﬂaam@avﬂmﬁmﬁmmﬁmxmwﬁﬁm

fenagrs SISE={0 Atew Th |
PID

BOOL —— AUTQ - XOQUT}—— REAL
REAL = PV

’ REAL —] SP
REAL =— XO
REAL —t Kp
REAL ————roJ Ta
REAL —] Tp -
TIME —{ CYCLE

{51 3 0. IEC 1131-3 Standard symbol
REAL %31 SGTierst T+ <7 BOOL ¥ Boolean T m‘m on-off =TT TR LT |

SP = Set Point value
PV =Process value
K, = Input for the proportional control constant
Tr = Integral time constant
Tp = Derivative time constant.

[y o e |

31

9l

Proport:onal control A7

mmﬁﬁmmmmmﬁmmm(mm value) '8 GTB T
(Set value) WKT *4) Wt &7 (Error)-4 TS, SIS (LA UG Frobw 30 |
Pou=Kee + Py

Poam wGoR Ry :
mﬁmﬁﬁwﬁwm@%ﬁawﬁﬂmﬁwwmﬁm ot 3f0uE
w@mﬁrﬂﬂwmwmﬁw I—WWWIWWOHSCMHWWWI
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ma@ﬂﬁﬁwﬁﬁmwﬂﬂqﬁcﬁnﬂmﬂmm e FEPTR @ oS
Wwﬁqﬁmwwm mpmﬁrﬂﬁrﬂwrm

u =MV () =Kgelt) + K,-fﬂe(t) dt+Kda't e(t) + Py
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K, 9% 9%F % per %
Kp 49 @5F % second per %
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31 P, 1S DIHWR HEPHD ¢ «w B o ¥ | .
P,I@_Dﬁmﬁwﬁﬁeawﬁmmﬁquw_
" F
J} ‘E [ —
34
:a 0 I Time
3 . :
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E gA :
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> 5 i .
0 : >
Ermror 0 Time
" foa ¢ Proportional control ' f ¢ Itegrat control
LI ¥ .
=3
&
0 Time
E 3
-EH
-2
=
8
)
0 ' Time

52 ¢ Derivarive control
. ' 5 s P, 1'6 D FTHrT WIEBE @ aww B errs
U PIDFEW BT e @ e
.Pmmﬁrﬁwwammw et ¢ cofirsite wrgm Svwrs W | P w@
Proportional control, I 91T Integral. control §R% D %A Derivative control 23M 41 T | ¢4 IEA o
TR SSEG (ATARTT STHI, Wﬂmemﬁrﬁsmmﬁmm
S TM, ST PID FLG 067 A0 |
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OEfS aTom Bty wqem e
TR PID FCHMIEE 3% fo S | : _
WA, PID ICE™ FobTR 373 Shse we 39 | Iwﬂm-me(vrﬁm
| _memmwfﬁnﬁrﬂww:ﬁf -
' » P Kge(l)
L T “ u(o)
T g | — .
PV TK[edt ———»(‘2 Actuator
++
D Ko
g Process/
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Measurement/
Feedback

81 3 IERHFRE PID STHEIGR B ¥
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f5a 2 PID Conurol system

'awitﬁﬁﬁvpmmmw%ﬁqumf
. -G .

Rj — R )
> o
__Oitpul

6@ 2 Basic form of a PID electronic controller

PID TGV AT ﬁw [ :

awﬁwpmmmﬂvtﬁmﬂwmrﬁﬁﬂmﬁﬁﬁﬂmw@|wﬁw

_ FLRERGTA From, Fae, 3‘RTﬁi(-;(Cc’»mpre:ssor) ATHACE AL IS |

TETEG® WHE PID FEFR A Sehie BrSa e o, - foe Giiven e wfemiw, sihewr
AAR-a7 “MrawrR o 3 WS BRTIRGE (Seismometer)- 43 TSFS RT3 (Detection) TR |
mwmpmmwcﬁmmwmwﬁs%ﬁﬁwmw
W@ﬁ@ {Replaced) TCUR.|

SIS WLIF PID controller-47 TR PLC 7t T~ 31 20 | SEBOTR TR B0 S
ARTES T TR 4RI AL PID-IF I T 7 T ) S o _

PID cﬁ‘wmma FICHFR TIGTE arew (Industrial oven), 21f%® Zatee=w cafsefg (Plastic injection
mach'incry), L )i F RN (hot- stamping machines) € TiRFe =G {(Packing industry) I@jifvrs
AP IRZS TF | ‘ ' :



MW THIHU™ FEE Wi By
Y1 PLC (S PID controller-92 &3\ =131 |

P1D
BOOL——AUTO XOUT|—— REAL
REAL ——PV
REAL sp
REAL — X0
REAL -——Kp
REAL —|TR .

REAL —_ITpD
TIME —_JCYCLE

5 & IEC L131-3 Suandard symbot

3t 3 foapir PID FThM SreSom ifadin of ) [Afa- 2038, el
T3, @@ PID FThM FR0E o7 73 T wes @ e we | [ArfeTar-203 8 (1))
0.0 R A FEJ |

1 SEEReRE PID et e el w1 |
50.8 W ST 584 |

©| PLCfTH PID Beby 73 fourm v =1 |

(e x=s B s0.¢.5 = e 58 |




N BrasiBree Pres caforBia srgs=e
- (Understand the Shift Register in PLC)

33,5 Gferditas Aggs (Definition of register) 8

@RPBI 3 GRESR == (Term) wﬁimﬁﬁwﬁﬁimwwm T B9 (Data) FRITH (Stored)
FAT A | TS ToEAa few ume 9o freizs

Framfe Rgrie ARISTR 8, 16 9 32 THENE Rew aob s awmwmm
Lo T SeTORa (U WAl 9% (Closed) AT | 9 URELS (States) 0 I | WA LT I]AT TW | WH
mﬁﬁﬁmwﬁﬁﬁmmﬁﬁmmmmwmmwawwmlﬁmﬁmamwmﬁm
T T

1 2 3 4 5 6 7 8 Internal relays -
L1 JoJt1J1rJToTo ] L]0 ]Swredbit
B 2 v, afEBR

Fanire aFifie e AETSI 8, 16 T 32 TR Rimw galb e, T ks Rowwms ¢3
T ) RS {87 P00 IR, Wawﬁmﬂmﬁiﬂmwzﬂiﬁﬁ@f&ﬁmﬁiﬁiﬂﬁﬁm -
> | IRTBITRR G CFTIPTA ©I01 (11w S48 &) 3T 3915, -
1 EIRESIE 9T ETCF A TS ) (@it Gt faeh Fam o ford wars 2495,
o | AferSTR At A1 @RrbaR Bt iR = o 3445 |
33.R € 33,0 form? TigTw el EfEeoR Mg = -
- [OIolT[iJeloeliTo]
51 £ 3.2 2-bit register .

T T, 19t 2RKh 0 Pt ad T @ 9 G su 30 RAE Ripre Tt &

Input 0 — l0J1tjoJ1]1JoJO]1]>o0o0verflow

51 £ 5.0 ©i%1 XS ¢ R

3.3 PLC-CS 5195 QferSicaa 2Taieiaet (The necessity of shift register in PLC) §

WWQW@W@WWWWWWWEWW@&ﬁNQW
@iy WRGTE [ I Q0T 20 ) 99R CF0) firal bR 192 0 arad, s sTm 32
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@ IR | WA, Plure e @RPSR wiom 529 9B 37 e QTR A oW TR SEtEE |

:

IR caianfar @3 Ma wfews s sl F GRetr e 7@ ftws I X TR, W@ 490 0

mwwmuwﬁamwmmmwwmmlmﬁam
fired qferbTar At e |

3.0 Q@W{ﬁlﬁ B ITRT GffRUT (Types of shift registers wnth symbols) 8
GiG1 Ra43, mﬁewm%ﬁa%@mﬁwmmw -

s ) Fiftrom %= s wes fawt aftede —'ED:D_'W

{ 1 Frfee 27 stz wish fwh qferoRr ﬁi’ql:lll__l;l



Wy TeifGam Fvhe WS fFaafi
o et g R oneh s afest 3?‘:{3‘ .
L
| |— STEEeT
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% ﬁtﬂ’ﬁﬁ'ﬂ‘SIECllBl 3%@@@@%&3%%@%@@%3

y | {40 B § w5 (Bit shift to left) _ STl
IN 3990 gUaigs T FAREAT W a3 N LT ~ BIT— N L ANY
mmﬂwmﬁmﬁmm@| ey
| Shifi to lefl
_ oo g 33.8 ()
2 | {35 =G § W25 (Bit shift to right) SHR
IN S eEge WH FESRe W @Rk N T BIT—IN —ANY
. T R S ARG D sabe Ty . NT—I N
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B s 3.8 (%)

TR 3.8 (as) 6 (V) fora Hrom @3 Jags PG @REDIR M ¢ &8 (T 2~
s | GUTS T4 § 1% (Word shift left)

SHL_ W
—EN ENO|———
—IN QUTP—

—_—{N

Shift lefl a word .
fm 2 33.¢ () o7 Fret | el

3 1T & § ?II?(T; {Word shift right)
%m@ﬁmqﬁrﬂﬁawiﬂﬁm-a 1 &rms I TW =W

SHR_ W

frns T Tz 20 @2 ENO-93 W9 | 70 | SRR 1% EN-4 0 &0 g
3l 78 OUA T W e T T 9% ENO-83 T 0 | N o ENO
SHL_W I ¥ IN 2305 araiis ours (s a3 3o N ouT

5 i3 [ wufins fres o) arwe RS Ran N XA AuTys
SR T | GRS ST OUT (4te SEs-{b fReTa «ew T |
SHR_W Wi IN 395 eupige ous cefiarem +7es 6 :
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3.8 Fr%% Gieditm emmt (Shitt register application) 3

R | Prgwfe vt

© | ¥ieYE widtars Aadiem _

33.8.5 TTTOIR! BIRIEI 15 RSOBItHa IR (The use of a shift register ladder diagram)
33,8 T fo1@ 4-bit 1ol ARpSr 9gR v@ O3B TSR ST T = g

In1

nimsn i In1
n2 : ; ’J]
Shift Register
- _<spj>_ Internal registers In 2
IRLIRZ 1IR3, IR4 In n ” r”—l
In3
oy —és‘}— l _ Time
R! OUT! . Out l]—']
. Output coatrolled
1 —‘( )— by [icst intemnal refay : Time
R2 OQUT2 in register
. ' Output controiled Out 2 l I
—l "_'( >_ by secand internal relay " "
. in register Time
IR3 OUT3 6 Led
Culput conirulle
-—[ I—( )— by third internal relay Ot 3 1
IR 4 QUT 4 . In register ) Time
Quiput controlied Out 4
—‘ H by fowth internal relay '—]

: it register - .
(o T e
@ &)

5@ ¢ 55 v et cfesi

Insiﬂqﬁﬁm?mwﬁﬂﬁmﬁquom| Inl 3970 QferS1a eew 3R e oo
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w3, Ins-hﬁwwﬁwiaﬁmwmlwmmm'wqwﬁﬁmm,
m.ma-amm4aamo,o,o.om|wwznlﬁmﬂmwwmwmﬁmemiwmset
T e TBEART ROAGTT R, IR2, IR3 @32 1R4-97 T 1,0,0 @3 0 TW 1 IR1 FBIP T% TW @R Out 1 ST
!mrawﬂﬁmmzﬁﬁﬁwﬁwimmwwmﬁwmLtﬁmmfﬁnﬁmﬂm
TR ReaeTa S=gt 0, 1, 0, 0, TW | G4 Ol mmwﬁ%ﬁwmmmﬁsgmmmm@ﬁ@
SIS T | 709 In2-«@ hﬁmmﬁﬁmﬁtﬂaﬁﬂﬁmo;a LOTH| @ ST Outl 93 Ourd
SIEEE W (off) AN g Oues F1fa 7w | ' .

LR A 1n2 BB <N efrater 2 Tw ST BB facery BT P aTw 0, 0,0, | T 1 @ S Ol
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SHEE ST e 29wt o 20 9w AT w7 m- QIR Ao BT (U AT qe
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33.q 7 6T 334 e foram =yt mmwﬁmnsﬁbishim YT TATE | RN TG IR wefEe
TR 06 (It TR | qferSim oAl SIes5 Futer RTD Sehep «k FRrsea Mitsubishi ORI
frarqlt @2l 9T BRI AT TG FTCT EHTTH (THIAr e e | fadsgfaft e férdica aem

THRAE ATee ST M 140 (RITAT LR |
. - ' X400 M140
’ U —4 R5T
_| —] OUTMI40 — -
X401 —SFT
-I l_@FT)_ Repeesantation of the
three shifl regisier elements
X402 in a single bex:
sr)—
I 400
MI40 Y43l 16?].-[. M40
< LD X4l
SFT M40
M14t  ya3) LD X2 ¢
___| RST M40
_ LD M40
M142  y432 OUT Y430
Lb M4l
'_‘ OUT Y431
Mid¥ LD M4
v OUT Y432
H(H & e
OUT Y433

5 3 330 RER SPim wrer TR e 5 e
N W fiw cofim feafm o Pred @RETR IRe @I e swRm ERTE TR | AT
ﬂ%ﬁ‘mawﬁcﬁawﬂmmwwWLﬁﬁmﬁﬁmﬁostWﬁmﬁrﬁw
T 1 T 359 3G D @R BB e 36 S, g1 A RET @2 U0 E <2 WIehHhE U Q IR 1 TR |
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RG!6 Y020
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RD Y023
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s

‘ _I:Itm |B'_EMS_
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N END

fout 3 33w ol Pgwt fired cafiestrs
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3.8 QWW Wﬁm GHTA TR (The use of a shift reglster to

separate faulty items) 8
A =, mﬁmmﬁwwﬁmmmwwﬁMWW|mwﬁmﬁwwﬁ
fafiB =B (e o= firerd crafees My awmcmmMW|

A Y TR 0 5.5 T foa emi¥fe e e a=ge o= am
X400

M40
Faulty items ' = ouT
,l’ detected items for o \
’ packaging Mia0
nnn [ 00—
X401 :
l Faulty items : ?]40
deflected from . \SFT
{(a) ' conveyor X400 M140
ol
X403 - Mi44 y}
I I (5-— Resetting aler
M100 . \ rejection
Ml144 M1} Y430 - :
| / Output to
| \ activate
rejection
END mechanism

{b)
{5 2 33, Keeping track of faulty items
Wwﬁwmﬂmwmwmmmiaﬁaﬁmmm; 7 e s RS
THRAT BT M140-4 | &0 303 | 749 IS THTT A PHTS WRGW %5 I N Qo WIRhmw
wawﬁmmmomﬂﬁmmraawmmﬁnﬁmm'mmmﬂmﬁmﬁmmm;a
(AR T4A St Y430 WBHHCE @R I <R A e e (T T wRGwE W o
TIR 43 ARG AMH N W o uifd ST ;A 47 X403 T e T | «ft et e FaTe
TS T WS M 44 ReoTre et Frserer (oMt 1468 . G WiRgDW Fa08M8 1 20 | X403 AT QR AT
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- AR YIS T |
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3.8 WWW G5 (The shift register in a sequencing application) 8

B 3550 (F) FHarga FemA q wrew Awrwe Hifwm frgwe Fedw frwa IR, W A+ B+ A~ B-
Forguea & A | 3330 () foa @R Frowen st Tar wo P afeeSR 2w *3 3B AR S

CRATTAT T

a.—.j Ja+ Start IR Register
—h " H /6w
A . at IR Register

 HEE-

\iE HH SO

oo b [

d g
Ihl-| .
B

_| |
Restart Register
: Er

AP He—)
| \ B+

| o
) \ >_
IR 3 A
| {
\..
S 2
L \ >—
ﬁms:S.so Frgruin Hivree

This gives an input
of 1 to the register
to give the state of
the registers as 1000

Shift for

IR 1,1IR 2,

IR3, TR 4,
Activatien of any
limit switch
produces a pulse
which shiils the
OUT pulse along
by 1 bit. thus

at gives 0100,
b+ gives 0010,
a- gives 0001
and b— gives 0000

FTER STHATN S4W TR-« Start TG MW @REBLR | 2+ T 7y, T @RPSITTA GOF 1000 I |

&8 T-q IR1, IR2, IR3, [R4-7 G151 F08 701 (1 3t forfils sRo e 2o @b oot Beofg o,

N

out e | T 2T |
Todk, a+ b @EFEIA 0100 &9R 70 |

b+ w6 REEHIR 0010 &M TR |
a— o RfSPBITE 0001 &WiN T 1
b B (AT 0000 &™IN I |
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$3.¢ G AMYE (Solve problem) 3 _
3 T ¢ TEE T 4= 4-ﬁ3ﬁﬁmﬁﬁmwwwmﬁmﬁﬁmm,m,m,m4,
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