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A iR PLC
Project One Introduction of PLC

—. NMTAERH PLC? Why do we use PLC?

(—) 3£{5) An example

B AR B BIHLE R AR B SO IE I R Bh% ), i 1-1 s
Change the start and stop control of a three-phase motor into the time delay start control, as

shown in Fig.1—-1.
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BE1—1 PRSI ) R A R i o 2
Fig.1-1 Schematic of two different requirements
(a) Tl (b) REREESH (o R R 3HEH
(a) Main circuit; (b) Start and stop control; (¢) Time delay start control
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(Z) Yk S23EMMER I HI A9 8L S The disadvantages of relay-contactor control

METH B SEB AT AR H 20K PR 2% 4 Ak 2 2 1) )R AT

From the example above, the characteristics of relay-contactor control are:

1 — BB SR, WIS RS0 A H O 2% o

Once requirements changed, wires should be re-connected.

2. KA ZK B g2 ) P e 2 M B 0%, MR K

The connection of large control system is more complicated, and the volume is huger.
3. HUlfid s R, DRI R GER T SE MRS, A8 AR AR 24 TR X

As mechanical contacts are fragile and lack reliability, the maintenance is quite difficult.
(=) PLC #Z#|#I4 &= The advantages of PLC control

AR PLC X = AHHEIHLEAT BB B B E I R Sh i ekis, TARR ARG m . X
PR 7 AR e AR, Wl 1-2 FoR. AP R REENRSET, HTIERE
PLC v P 1 s

The application of PLC to the three-phase motor for the change from direct start to time delay
makes the work more relaxing and easier. The connections of the two controls are completely the

same, as shown in Fig.1 —2. Users only need to write and download a new program to PLC.

— KM
— X0 Y0
EIkSEI
PO
—
- X1
HAs02
-Lr
- X2
FR
COM oM O =
2y
AC

B 1-2 PSRRI ZR T PLC 341G DL

Fig.1-2 Connection of two different requirements by using PLC
—. PLC Ef+4%? What is PLC?

(—) PLC BYE X The definition of PL.C

PLC J& — MU, T U] T LA ] v a0 75 PR 4% R 28 B 428 1] FL B 1T B¢ 7« PLC
R ABR ITEARYE FHORES 4TI/ Pl 1o ok B2 1 H Y

A PLC is a digital device that was developed to replace the necessary sequential relay circuit
for machine control. The PLC works by looking at its inputs and depending upon their states,

2
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turning on/off outputs.

(=) %—#& PLC The first PLC

%—8 PLC 2R EE T & AT 1968 FEHHH], H7ESL FEIER G 2w 184 it
BRI o

The first PLC, which was developed by American Digital Equipment Company, served the
automobile industry for General Motors in 1968.

(=) PLC 897 & The vendors of PLC

S EF R PLC N, HAZEAMAT: 3L Rockwell HaIb A RIFT&EK AB (Allen-
Bradley) A#. GE A, fEEKIPETF (SIEMENS) 2w Ak (1)t (SCHNEIDER)
Hab A, HAMEKE 2 (OMRON) FI=3% (MITSUBISHD A . EMIHIFHAR WA 1-3
B .

There are hundreds of PLC vendors around the world, including some famous companies such
as AB (Allen-Bradley) which belongs to Rockwell Automation, and GE of USA, SIEMENS of
Germany, Schneider of France, OMRON and MITSUBISHI of Japan. The logos of PLC

manufacturers are shown in Fig.1—3.

Rockwell

Automation "‘ SI E M E N S

@ Allen-Bradley
MITSUBISHI

N
®  omron. Sdé"Eee'gﬁ':
o/ i i & 68 =

1-3 JUA>PLC il r i pibe
Fig.1-3 Some logos of PLC manufacturer

(M) PLC BY4>ZE The classification of PLC

WM& 17, PLC W] 73 8RBt AN =3k,

The structure of PLC can be integrated, modular and stacked.

1B KA. CPU. VO MM E A MUEA (il 1-4 Fis),
BASMEE. WRUN 8RR, & TR R S

Integrated PLC gathers power supply, CPU, I/O interface and other modules in one block, as
shown in Fig.1 —4, which has the characteristics of compact structure, small size, and low price. It

is suitable for small control systems.



1-4 E& PLC
Fig.1-4 Integrated PLC

2. A R IR CPUL /O 552 I SRR A ST R HRAAR 7E S AR b (] 15 ),
BARE RN ETy RMEBRR A, & TR RS,

Modular PLC combines independent modules of power supply, CPU, I/O interface and other
modules on a rack, as shown in Fig.1 -5, which is flexible in configuration and easy to extend or
maintain. It is suitable for large and medium control systems.

B 1-5 #ibkaPLC
Fig.1-5 Modular PLC

3. &R KU, CPUL VO 2 HAERAE ST B ] M B die, B mr DL —
FEEMEL, AMEEE R, MHAB/NT,

Stacked PLC assembles the power supply, CPU, I/O interface and other modules as
independent modules with a cable connection, and each module can be stacked layer by layer. It is
not only flexible in configuration but also compact in structure.

(F) PLC Hy2BFX The formation of PL.C

PLC (AR 1-6 Fion. BEFER> B Z Y. CPUL fAffids . ML, fhin
M. PATES 7RG A PR AL A

The formation of PLC is shown in Fig.1 —6. The hardware is mainly composed of power
supply, CPU, memory, input interface and output interface. The software is composed of operating
system program and user program.

4
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PLC
L3
Power supply
LIPNG s f D O s e
Input ::> Input CpPU Output E:> Output
device interface interface device
170k 2%
Memory 1O i
P i TE
FRERIE || g 1o
perating User ]
system . extensive
program Program block
A i AL ST
Host PLC - - **ﬁj_ﬂﬂé
L shisED || vOpRgiED 7T
Peripheral || 1/O extension Special
Touch panel p .
HABPLC interface interface function
il block
Other PLCs o

Kl 1-6 PLC 4Lk
Fig.1-6 Formation of PLC

1. HJH Power supply: 4y PLC S ARE 14 il HL BR S AL T A B A IR i N B4 24 V
B LAERE. M. SSRHNE (220 VEL 110 V), ERHEIE CHRIA 24 V).

Power supply provides power for integrated circuits of each module of PLC. Sometimes it
provides 24 V DC for input interface. Power supply can be AC 220 V or 110 V or DC 24 V.

2. CPU: CPU #& PLC Mit%L, 'EHIFEHH. BHE ST,

CPU, which is composed of a controller and an arithmetic unit, is the core of PLC.

3. fFfifds Memory: HI TR RGRET . H R A CARR S Edk .«

Memory is used to store operating system program, user program, and data.

4. HN$ZI Input interface: KH%ZEH . ATREIT REUE ARG ENE S, HiBrES
BN, W 1-7 Frs.

Input interface transmit electronic input signal of button, sensor and switch to PLC, as shown
in Fig.1-7.

Xi

=
=
[

1-7  HAE IR
Fig.1-7 Input interface
5. §th#% 0 Output interface: JHTUKENAMET et A =MIEA: Zkddsiit. MAE 5
R i 5 S
Output interface, with three types which are relay output, transistor output, and SCR output, is

used for driving output device.
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@ gk H 2% 4t HLBR A DS LR LIRSS IR ERELIRL, IR 18 Fom. gk g tH AR
PN ESIDES

The external power supply of the relay output circuit may be AC or DC, as shown in Fig.1—8.

The relay output is of low speed and high power.

T.oad

AR L

Inmer cireul ‘

e ————a

Kl 1-8  dkfasdini
Fig.1-8 Relay output
@ SRAE S AN E R A R BRI, ] 1-9 FoR. iR H A AR /N D)
L
The external power supply of the transistor output circuit should be DC only, as shown in

Fig.1—-9. The transistor output has the characteristics of high speed and low power.

\ +5 !

| wms v !

‘ Inner circuit T 4’ ik 7

| - [ | 1| Load | |

‘ R, ' i D>l '
2 T, iy e

‘ 2 |

| LED N/~ -, D |

| |

‘ |

| R, 2 FU I

| i !

| =o 1

: |

B 1-9 iR
Fig.1-9 Transistor output
(D st I A 4 P /98 PR I BE R SCRUFRUE, BT 1— 10 JIois o T i L LA T i K D)
FHHE R
The external power supply of the SCR output circuit should be AC only, as shown in Fig.1 - 10.
The SCR output has the characteristics of high speed and high power.

i |
T4 & HELE o
Tnner eireuil T
VY [=
. ©
LEIN —"
 —
R D FUJ

Bl 1-10 bl
Fig.1-10 SCR output
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=. PLC S/EHT{EEY? How does PLC work?

(—) PLC BYI{£/A R The work mode of PLC

PLC RHAEAR AR TAET X, Wi 1-11 Fios.

PLC operates in a polling mode, as shown in Fig.1 —11.

sk | O e | sawe | ST | e
Read inputs e Write outputs Read inputs e Write outputs
A0 3 1 30 R EE TR
One scan cyele One scan cycle

Kl 1-11 PLC ITAEH =
Fig.1-11 The work made of PLC

1. BNREERT B FERERY BUBF B2 AT S A\ o5 RS WRRES, IR ARE B FEAN
A7 1 0T IR PR R R 2 A7 4% o

In the “Reading Inputs” state, the PLC kernel reads all the input modules and copies the values
into its internal input memory.

2. FEFPHATHI B . PLC $AATAA 5 T I PTAT P RE /7, FFREAR P IO AT 45 RAT it 21 L
WG T 1745

In the “Operating user program” state, the PLC kernel executes the user program which has
access to all the PLC memory areas. It stores the execution results in its output internal memory.

3. St AL PRRY Br. PLC et R 27 A7 45 RS 5 N i 5, IS AN 3K

In the “Writing Outputs” state, the PLC kernel copies the internal output memory to the output
modules and drives external load.

(Z) PLC BYiZ{T4# 3 The operating mode of PLC

PLC A run Fll stop PIFMHZATHER. PIAMEAATIE PLC BRI RUIME, ak 1-12 FoR.
There are two kinds of operating modes of PLC, run mode and stop mode. The operating mode

can be switched by the switch on PLC, as shown in Fig.1—12.

BT EHR T 3%
Operating mode switch

B1-12 asirsaim s
Fig.1—12 Switch of operating modes
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fE stop #5230, PLC RiEAT ARG SNESE . WEBLFLEFER A CPU R IEH . &
BRI REE R IER . EMRA RIS EN 85, HRARS ST X /NEE
PLC Z[EJA PLC 5t HHL 8] 115 A Hess

In stop mode, PLC only performs internal processing and external communication.
Internal processing, which includes checking CPU, syntax of user program, and regularly
resetting WDT (watching dog timer), etc., can ensure the normal operating of the system.
External communication includes information exchange between PLCs and between PLC
and PC.

7E run X, PLC BREEAT N FBALER AN AME(E AL, B Z 58 BRI KA. R 7 AT
Hirdy AL P IX =AM BRI AR TAE . M, AT R BT P AR I, (21
BCH TR 9 5 MBI

In run mode, PLC does cycle scan work which consists of reading input, operating user
program and writing outputs mentioned above, in addition to internal processing and external
communication. In short, run mode is the mode which user program is executed, and the stop mode

is used for programming and modifying.

PO. PLC EEIES2ATAIFEVRIZIES? What kind of program languages is
acceptable to PLC?

(—) ##~E Ladder diagram

BB —Fse K. BIBARmETE S, HEtHSRZ, WK 1-13 s,
Ladder diagram, which is the most commonly used, is a kind of practical and graphic

programming language, as shown in Fig.1—13.

WO
[ Y000 )

K1-13 #EEKE
Fig.1-13 Ladder diagram

(=) lRFEINEEE Sequential function chart(SFC)
Nt Dy e 1 FH R U P AR Y, Il 1- 14 For.
SFC is commonly used in sequence control, as shown in Fig.1 —14.
(=) #8% % Instruction list
RGN SCAmEE S, WK 1-15 Fis.

Instruction list is a kind of conventional and textual programming language, as shown in
Fig.1-15.
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\ 5 AR PLC

@'?“ LD X000
OR MO
20 30
MPS
2 1] ANI Co
ouT MO
22 32 MRD
+ - ANI T2
23 =2 a3
El L] ouT Tl K50
E [ =22 MPP
T T AND Tl
[]as [F| 3s ouT T2 K50
i ' END
-
B 1-14 JBTDIRE Kl1-15 fR4%
Fig.1-14 SFC Fig.1-15 Instruction list

. =2 FX RV PLC BVEISE/EHFo020Y? How do we name the
model of MITSUBISHI FX series PLC?

FX %41 PLC (75 iy 24 A A 1 - 16 Fiow.
The format of model of MITSUBISHI FX series PLC is shown in Fig.1 —16.

FTX2N — o 4 U

; | R
E Type of cutput
Series
TS T R g HLsdi
A LY e
Teual hits o 10 - Relay output
I R
Bk Tranzistor cutput
Type of Mock So | IS
SCE. output
M; &y
iain black

T ORI L
Foclemsive blogk of 170
Ar IR SRR
Special lunetion block o analog
AD: ADSRRF SR ITREHLY
Special [unetion block of ATy eonversion

Bl 1-16 FX R4 PLC AL S fir 4 3 A X
Fig.1-16 The format of model of MITSUBISHI FX series PLC
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Project Two Bit Device and Basic
Instruction of PLC

55— A LZhRLE s
Task One Start and Stop Control of
Three-Phase Motor

—. fESBDHT Task analysis

(—) ZE#M{t4? What should we do?

B 2 -1 gk 4 — b s H N = A B HLE 15 (B8 HERKUE Dy PLC 54 .
Transform the start and stop circuit (self-lock) of a three-phase motor controlled by

relay-contactor shown in Fig.2 — 1 into PLC control.

(=) nfaf? How should we do?

R PLC #EAT I B 3 B A5 ERATE] 2 — 1 B Al R, RO 2] s g A —#F o it —A PLC
PR RGP BRI 2 -2 .

With PLC control, the main circuit is the same as that shown in Fig 2—1, just different in

10



