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Bai Gidng Ly thuyét PLC

BAIL:
TONG QUAN VE PLC (Programmable Logic Controller)
I. Giéi thiéu
1/ Hé thdng diéu khién 1a gi?
Hé théng diéu khién 1a tap hop tat ca cac thiét birvé dung cu diéq ti. N6 duoc dung dé
van hanh mdt qua trinh hodc mot hoat dong ché tao mot cach on dinh, chinh xac va

thong sudt. No hoat dong dudi bét’ ky phuong thirc nao va khac nhau trong pham vi cua
thiét bi, tir cung cap nang lugng dén mot thiét bi ban dan.

Ngdy nay, viéc tang nhanh c6ng ngh¢ cing nhu nhu cau ty dong hoa rat cao, dic biét 1a
trong cong nghiép, cong viée diéu khién rac roi phirc tap hon dugc hoan thanh véi mot

hé tu dong hoa rat cao. Thiét bj ma c6 thé phuc vu cho viéc diéu khién nay mot cach
thong minh, chinh xac thi can n6i dén 1a PLC.
2/ PLC la gi?

PLC 1a bd diéu khién ma tuy thudc vao nguoi st dung mdt loat hay trinh tu céac su kién,
cac su kién nay dugc kich hoat boi cac tac nhan kich thich (hay con goi 1a ngd vao) tac
dong vao PLC hodc qua cac hoat dong co tré nhu thoi gian dinh thi hay cac su kién
dugc dém. Mot khi cac su kién duoc kich hoat, that sy 1a n6 bat ON hay OFF thiét bi
bén ngoai hay con goi cac thiét bi vat 1y (cac thiét bi nay gin vao ngd vao cta nd). Nhu
vay chiing ta c6 thé hiéu rang PLC 1a mot bo “diéu khién logic theo chuwong trinh”. Ta
chi can thay doi chuong trinh cai dat trong PLC 1a PLC c6 thé thyc hién dugc cac chic
ning khac nhau, diéu khién trong nhitng moéi trudng khac nhau.

3/ Vai tro cua PLC.

Trong hé thong tur dong hoa, PLC dugc xem nhu 1a trung tam cia hé théng diéu khién.
Véi mot chuong trinh Gmg dung diéu khién (dugc luu trit bén trong bo nhd ciia PLC),
trong qué trinh thi hanh cta PLC lién tuc kiém tra trang thai ctia hé thong xuyén sudt tir
tin hiéu phan hdi ciia cac thiét bi truong nhap. sau d6 nd dua vao chuong trinh logic dé
quyé't’ dinh chu ky hanh dong dé mang cac tin hiéu diéu khién ra ngoai truong cac thiét
bi xuat.

Trong h¢ thong diéu khién cong nghiép, PLC duoc sir dung kha phd bién boi tinh on
dinh, mém d€o va chinh xac.

Vi suc manh cia né nén PLC dugc cac nha san xuat trén the gidgi da ché tao ra cac loai
PLC ngoai nhiing dac di€ém chung con bo sung nhitng thé manh riéng ctia minh.

Hién c6 cac nha san xuat PLC ndi tiéng nhu:

SIEMENS ciia Birc gobm c6: S7 —200; S7 — 300

OMRON cua Nhat gém co: LOGO, CX — Programmer, v.v....
II. Cac hé dém (Number system)

1/ Céc hé dém:

H¢ nhi phan (Bin — Binary)

Hg¢ bat phan (Oct — Octal)

Hg¢ thap phan (Dec — Decimal)

H¢ thép luc phan (Hex — Hexadecimal)
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2/ Cach biéu dién s6 nhi phan:

Vi b xtr Iy trung tdm (CPU) bén trong ctia PLC chi 1am viéc véi 2 trang thai: 0 hay 1
(OFF hay ON). Do do, can thiét phai doi cac h¢ s6 khac va biéu dien chung dudi dang
cac day so chwra 2 trang thai: 0 hay 1.

a) Biéu dién s6 thap phan dudi dang BCD

Trong mén hoc k¥ thuat s6, viéc chuyén doi rat don gian: ¢t 1 ky sb ctia s6 thap phan
ta dung 4 bit nhi phan dé bicu dién.

Vi du: Biéu dién s6 136910 sang BCD

Trong so bit ciia s0 Bin nhu sau:

3 2 1 0 3 2 1 0 3 2 1 0] 3 2 1 0
23| 22| 20| 20| 23] 22] 2t 20 23| 22| 2t 20| 23| 22| 2'| 2°
8 4 | 2 0 8 4 | 2 0 8 | 4 2 0 8 4 | 2 0
Vay s6 136910 sang BCD la:

0] 0 0 1 0 0 1 1 0 1 1 0 1 0 0 1

b) Biéu dién s6 Hex dudi dang s Bin:

Tuong ty ta ding 4 bit nhi phan dé biéu dién 1 ky s6 cua s6 Hex. Ta c6 bang sau:

15| 14] 13| 12] 11| 10| 9 8 7 6 5 4 3 2 1 0

3 2 1 0 3 2 1 0 3 2 1 0 3 2 1 0

22| 22 2t 20 23 22| 2t 20 23| 22| 2t 20f 23] 22| 2'] 2°

8 4 2 0 8 4 2 0 8 4 2 0 8 4 2 0

Trong PLC viéc st dung trong s6 cta bit bi dao nguoc lai. Cu thé nhu sau:

- Trong hé théng s6, biéu dién trong sb bit theo trinh ty:

15 14 | 13 12 ] 11 10| 9] 81 7] 6] 5| 41 3] 2] 1] 0

- Trong PLC, biéu din trong s6 bit theo trinh ty:

Cho nén chiing ta can luu y dén van dé nay khi biéu dién.

IIL.CAu tric co ban ciia PLC OMRON:
1/ CAu tric co ban ctia PLC OMRON:
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Cau truc cd ban cua PLC OMRON

INFUT DEVICES # '

[rm -
!
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i e Input »
i area

1

i

i.

1
o Output
e area
i

2/ Cac phan chinh trong PLC:
a) Phan giao dién dau vao (input area)
Tuy loai Model ma PLC c6 cac dia chi cong tic mé phong ngd vao khac nhau.
Néu 1a PLC OMRON CQM1 — CPU21 thi dja chi ngd vao 1a: 000.00 + 000.15 (16 bit)
Néu 1a PLC OMRON CPM2A — CPU22 thi dia chi ngd vao la: 000.00 + 000.15 (16 bit)
Néu 1a PLC OMRON CJIM — CPU11 thi dia chi ngd vao 1a: 0.00 + 0.15 (16 bit)

Sensor guang
Sensor tiém can

ENCODER

COUNTER

b) Phan giao dién dau ra (output area)
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Ciing nhu ngd vao, tiy loai Model ma PLC cé cac dia chi dén hién thi dé m6 phong ngd
ra cling khac nhau.
Néu 1a PLC OMRON CQM1 — CPU21 thi dia chi ngd ra la: 100.00 + 100.15 (16 bit)

Néu la PLC OMRON CPM2A — CPU22 thi dia chi ngd ra 1a: 010.00 = 010.15 (16 bit)
Néu 1a PLC OMRON CJIM — CPU11 thi dia chi ngé ra la: 1.00 + 1.15 (16 bit)

L

1.1IILF

Y fr.lﬂ-‘,:_
fll“'ﬁ

Bén

c¢) B6 nhé (Memory):
Luu chuong trinh diéu khién duoc lap trinh boi ngudi s dung va cac dir liéu khac
nhu: c¢O nhd, thanh ghi tam, trang thai dau vao, 1énh diéu khién daura, ... Noi dung
cua bo nhé dugec ma hoa dudi dang nhi phan.

d) B6 xtr ly trung tam: CPU (Central Processing Unit)
Trinh tu thuc hién cac 1énh ctia chuong trinh dugc luu trong bd nhd, xir 1y cac dau vao
va dua ra két qua ¢ dau ra hay di€u khién cho phan giao di¢n dau ra.

e) Ngudn cung cap (Power Supply)

IV.Céc vung dir liéu trong bé nhé PLC.

1/ Cac vung dit li€u trong bd nhd PLC
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[tem

Specification

Internal 150 Area (work bits)

4 200300 words): CIO 120000 to CIO 148915 (words ClO 120010 CI0 1498)
37,504 (2,344 words): CIO 380000 to CIO 614315 (words CIO 3800 to CIO 614

Thesa bits in the ClO Area are used as work bits in programming to control pro
exacution. They cannot ba used for extarnal 0.

Work Area

8,192 (512 words): WO0000 to W51115 (words WO00 to W511)
Thess bits are used as work bits in programming to control program execution.
cannot be used for axtemal 10

Mote: When using work bits in programming, use bits in the Work Arza first bef
ing bits from other areas.

Holding Area

5,192 (512 words): HOO0000 to HE1115 (words HOOD to H511)
Holding bits are used to control program exscution, and maintain their ONAOFF
when PLC is turned OFF orthe operating mode is changed.

Auxiliary Area

Read-only: 7,168 (448 words): A00000 to A44715 (words ADO0 to Ad47)
Readfwrita: 8,192 bits {512 words): A44800 to A95015 (words A445 to A95D)
Auxiliary bits are allocated specific functions.

Temporary Area 16 bits (TRO to TR15)
Temporary bits are usad to store ONOFF execution conditions at program brar
Timer Area 4,096; TOOOD to T4095 {used for timers only)
Counter Area 4 096 CO000 to C4005 (used for countars anly)
OM Area 32 Kwords: DODO00 to D3Z7E7

Spacial 1FO Unit OM Arsa: D20000 to D28529 (100 words = 95 Units). Usad to:
ramaters for Special 1O Units.

CPUBus Unit DM Area; DI0000t0 D3 1598 (100 words = 16 Units). Used to set
atars for CPU Bus Units.

Index Registars

2/ Mbt sb Relay dac biét

Relay tao xung Clock

P_Imin (CF104):

P 0 02s (CF103):

P 1s (CF102):
P 0 2s(CF101):
P 0 1s (CF100):

IR0 to IR1S
Store PLC memory addresses for indirect addrassing.

xung clock 1 phit
xung clock 0,02 giay
xung clock 1 gidy
xung clock 0,2 gidy

xung clock 0,1 giay

Marmne | Data Type | address | value | Usage | Zommenkt

* P_0_0zs BOOL CF103 Work 0,02 second clock pulse bit
* PO 1s BOOL ZF100 Wark, 0.1 second clack pulse bit
* PO 2s BOOL CF101 Wark, 0.2 second clack pulse bit
* P_1min BOOL ZF104 Wark, 1 minute clock pulse bit

Y P_1s BOOL

ZF102 Wark, 1.0 second clack pulse bit

3/ Mot sb co (Flag) sir dung trong PLC
P_EQ (CF006): cd so sanh bang (Equals Flag)
P_First_Cycle (A200.11): c& quét chu ki dau.
P_GE (CF000): cd so sanh 16n hon hay bang
P_GT (CF005): co so sanh 16n hon (Greater Than)
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P_LE (CF002): c& so sanh nho hon hay bang

P LT (CF007): c¢ so sanh nho hon (Less Than)
P_NE (CF001): co so sanh khong bang

P_Off (CF114): co bao ludén OFF

P On (CF113): co bdo luén On

Mame | Diata Type | address [ value | Usage | Zomment
* P_AER Bl CFO11 Wark  Access Error Flag

= pP_IO WORD A450 Wark  CIO Area Parameter
Lp_CY BOOL CFO04 Wark  Carry (C¥) Flag

* P_Cycle_Time_Er... BOQOL A401.08 Wark,  Cwcle Time Error Flag

= P_iCwcle_Time_Y... UDIMT AZ64 WWark,  Present Scan Time

= P_DM WORD A4E0 WWark, DM Area Parameter

= P_EMO WORD Ad61 WWark,  EMO Area Parameter

= P_EMI1 WORD Ada2 WWark.  EM1 Area Parameter

= P_EMZ WORD A465 WWork,  EMZ Area Parameter

= P_EM3 WORD Ad64 WWork,  EM3 Area Parameter

= P_EM4 WORD A4E5 WWork  EM4 Area Parameter

= P_EMS WORD 2 {=12] WWork  EMS Area Parameter

— EF'_EMEu WORD L8467 WWork  EMG& Area Parameter

= P_EM7 WORD 44635 Work, EM7T Area Parameter

= P_EM3 WORD 4469 Work, EM3 Area Parameter

= P_EM2 WORD 4470 Work, EM3 Area Parameter

= P_EM& WORD 4471 Work  EMA Area Parameter

= P_EME WORD L4722 Work, EMEB Area Parameter

= P_EMC WORD L4733 Work  EMC Area Parameter

* P_EQ BOOL CFO06 Work,  Equals (EQ) Flag

* P_ER BOOL ZFO03 Wark,  Inskruction Execution Error (ER) Flag
* P_First_Cyrle Bl az00,11 WWark,  First Cycle Flag

* P_First_Cyrle_Task BOOL A200.15 Wark  First Task Execution Flag
* P_GE BOOL ZFO00 WWark,  Greater Than or Equals (GE) Flag
sp_aT BOOL CFO0S \Wark  Greater Than {GT) Flag
= F_HR. WORD A452 WWork,  HR Area Parameter
Y P_ID Merify_Error  BOOL A4402.09 Work,  If0 Verification Error Flag
* P_LE BOOL CFooz WWork  Less Than or Equals (LE) Flag
* P_Low_Batkery BOOL a40z .04 Work  Low Batbery Flag
*PLT BOOL CFO07 Work,  Less Than (LT) Flag

= P_Max_Cvcle_Time UDINT AZRZ Work,  Maximum Cycle Time
PN BOOL CFO0S Work  Megative (N) Flag
* P_MNE BOOL CFoo1 Work, Mok Equals (ME) Flag
* P_OF BOOL CFOo09 Wark  Owerflow (OF) Flag
* P_OFF BOOL CF114 Waork,  Ahways OFF Flag
Y P_On BOOL CF113 Waork  Ahways OMN Flag
© P_Cwukput_OFf_Bit  BOOL AS00.15  Work  Oubpuk OFF Bit

* P_Step BOOL AZ00.12 “Waork,  Step Flag

* P_UF BOOL CFO10 Waork,  Underflow (IUF) Flag

- P_'WR WORD A451 \Work  WR Area Parameter
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V. _Céach lap trinh trong PLC:
1/ Khai niém
Tuy hing PLC ma c6 phan mém bién dich khac nhau.
Dbi voi haing OMRON thi ¢6 chwong trinh CX — Programmer.
2/ Lap trinh bang Programming Console
C6 3 ché d6 hoat dong:

Str dung cac 1énh ggi nhg, cac ma 1énh dé viét chuong trinh va cho hoat dong.
3/ Lap trinh bang phan mém CX — Programmer
Céch cai phan mém nhu cac phan mém tng dung khac.

Ta c6 thé st dung cac 1énh goi nh¢, cac ma 1énh dé viét chuong trinh(dang Mnemonics
code) hay st dung cac ky hi€u dé v& chuong trinh hinh thang(dang Diagram Ladder) va
cho hoat dong.
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BAI 2:
CAC LENH CO BAN
I. Lénh LD, LDNOT
1/ Ky hiéu:
a) Lénh LD

2/ Lénh goi nho:

a) Lénh LD:
LD B
Lénh

b) Lénh LDNOT:
LDNOT B
Lénh
Trong d6: B(bit) ¢ thé 1a: I(input), O(output), HR(Holding Relay), TR(Temporary
Register - ReLay), #, v.v..

3/ Chirc nang: Khoi tao tiép diém thuong ho /dong & dau dong 1énh hodc nhanh 1énh. Moi
dong 1énh hay mét chuong trinh déu bat dau voi 1énh Load(LD) hodc Load
Not(LDNOT).

4/ Vidu:

0.01

o

Lénh goi nho:
LD 0.01
Lénh 1
LDNOT 0.02
Lénh 2
II. Lénh AND, ANDNOT
1/ Ky hi¢u:
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a) Lénh AND:

_||_

b) Lénh ANDNOT:

M,

2/ Lénh goi nho:
a) AND B
b) ANDNOT B
3/ Churc nang:
a) Lénh AND: Lénh nay dung dé péi mdt tiép diém thuong hd véi mot tiép phia trude
hodc mdt nhanh, mét khoi ti€p diém phia trude.
b) Lénh ANDNOT: Lénh nay dé Qéi mot tiép diém thuong dong vai mot tiép phia trude
hodc mot nhanh, mét khoi tiép diém phia trudc.

4/ Vidu:
a) Cho biéu d6 hinh thang sau:
0.01 1.00
|| 11
0.02 0.03
11 | |

b) Viét sang 1énh goi nho:

LD 0.01
ANDNOT 1.00
Lénh 1
LDNOT  0.02
AND 0.03
Lénh 2
II1.Lénh OR, ORNOT
1/ Ky hiéu:
a) Lénh OR:
b) Lénh ORLD:




Bai Gidng Ly thuyét PLC

2/ Lénh goi nho:
a) OR B
b) ORNOT B

3/ Chtrc nang:

Noi song song mot tiép diém thudong hévkin vi mot nhanh, khéi tiép diém hay mot tiép
diém phia trudc.

4/ Vidu:
a) Truong hop ndi v6i mot tiép diém:
0.01

ve

b) Trudong hop ndi véi mot nhanh tiép diém:

IV.Lénh OUT, OUTNOT
1/ Ky hi¢u:
a) Lénh OUT

_.

b) Lénh OUTNOT

—

2/ Lénh goi nho:
a) Lénh OUT
ouT B
b) Lénh OUTNOT

10
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OUTNOT B
3/ Chtrc nang:
Nguoc voi Lénh LD, LDNQT, Lénh OUT hay OUTNOT la 1énh ngo ra, bao hi¢u két
thtic mdt dong 1€nh hay khoi 1énh.
Khi da c6 1énh OUT hay OUTNOT thi trén dong 1énh d6 khong thé ndi ndi tiép mot tiép
diém hay mot ngd ra ding & phia sau 1énh OUT hay OUTNOT nay nira.
4/ Vidu:
a) Viét sang 1énh goi nhd cho cac biéu do hinh thang sau:

| A O—rl

b) Viét sang 1énh goi nhé cho cac biéu d6 hinh thang sau:

0.02 0.03 5
! | % l
0.01 ‘
1]

¢) Viét sang 1énh goi nhd cho cac biéu dd hinh thang sau(khong c6 truong hop nay!!!)

0.02 0.03 5 5
11 | | {r—t & '
0.01
11
0.04
| |
11

0.02 0.04 0.01 B
— | | o—
0.03
I
1.00
I
10

V. Bai tap
1/ Cho cac biéu dd hinh thang sau:

a) Viét sang lénh goi nho:

11
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0.01 003 0.
| 11 &
002
—

002 003 1.1
11 | | i
0.01
11
0.04
|

b) Viét sang 1énh goi nho
0.02 0.04 0.01 1.02
11 | | &
0.03
| |
11
1.00
1]

¢) Viét sang lénh goi nho
0.01 0.03 0.01
| Y s
0.02 1.05

G

d) Viét sang 1énh goi nhé
0.01 0.04 0.02 1.02
| | 11 11 &
0.03 0.05 1.01
| | | | PR
11 11 e
1.01
11

2/ Cho biét cac ngd ra ¢ cau 1 = “ON” khi nao?

12
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BAI 3:
LENH ANDLD, ORLD, TRx
Lénh ANDLD
1/ Chtrc nang:
,/’EE; \c\.ﬁe\\ ,/’I:'EIE— cl“x\ 0.01
- | 77— | 11 ~—
‘\\ 0.02 . 005 ,/"
S i . e N w —

Dung dé ndi hai khbi hay hai nhanh tiép diém nbi tiép.
Ta biét ring, dé khdi tao nhanh 1¢nh hay khéi 1énh déu bat dau tir 1énh LD hay LDNOT.
Vi vay, trudce khi sit dung 1énh ANDLD phai c6 it nhat 2 1énh LD hay LDNOT
Tuy timg truong hop ma ta ¢6 thé st dung 1énh ANDLD. Ddi v6i nhing 1énh don
gian(nhu vi du a) ta khong nhat thiét phai dung 1énh nay. Nhung c6 nhimng truong hop
phai bat budc sir dung(nhu vi du b,c)

2/ Vidu:

a) Néu ta xem mach nay gom c6 2 khdi thi 1énh goi nhé nhu sau:

0z 00Es, /’E‘m o0 . 140
J |1 | | T | | |1 \\
1 . 003 /”
S I z S -7
e " ANDLD -
\_j
LDNOT 0.02
AND 0.04
OR 0.03
LD 0.01
ANDNOT 0.00
ANDLD
ouT 1.10
,/ch’z 0.04 0.01 c?n:\‘\\ 110
+—=r] | | | | L )
003
| e
1 F\\\ ”,f

Nhung mach nay ta c6 thé lam thanh 1 khéi. Lénh goi nhd nhu sau:

13
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LDNOT  0.02
AND 0.04
OR 0.03
AND 0.01
ANDNOT 0.00
ouT 1.10

Ta thay cach viét chuong trinh nay ngén hon chwong trinh trén.

b) Viét sang Lénh goi nhd nhu sau:

0.01 0.04 0.02 0.08 1.02
| 11 11 | | &
0.03 0.05 1.01
| | | | i
11 11 o
1.01
1]
¢) Viét sang Lénh goi nhd nhu sau:
0.02 0.04 0.01 0.00 1.10
11 | | | | 11 <
0.03
R R
0.01 0.03 0.00 0.04 0.01
| | 11 | | 11 G
0.02 0.05
| | 11
II. Lénh ORLD
1/ Chtrc nang:
<" 001 004 1.01
) /
= = O
03 o ORLD
il | L
1 1
N, 101
S V 4
~ I -

Dung dé ndi hai khéi hay hai nhanh tiép diém ndi song song.

Ta biét rang, dé€ khai tao nhanh 1¢nh hay khéi 1énh déu bat dau tir Iénh LD hay LDNOT.
Vi vay, trudce khi sit dung 1énh ORLD phai c6 it nhat 2 Iénh LD hay LDNOT

Tuy tirng truong hop ma ta c()’thé st dung 1énh ORLD. Pbi véi nhing 1énh don
gian(nhu vi du a) ta khong nhat thi€t phai dung 1énh nay. Nhung c6 nhitng truong hop
phai bat budc sir dung(nhu vi du b,c)

14
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2/ Vidu:

70,01 0.08°~, 1.01
—] Pl &,
.

. 0.02 L

i .

< —
Tzl ORLD

L7101 .

/ M \
\
1
o002 J/
N I I e
~ 3 J - I . _ 7

a) Viét sang Lénh goi nhé nhu sau:
Néu ta xem mach nay gém c6 2 khdi thi 1énh goi nhé nhu sau:
LDNOT  0.01
ANDNOT 0.04

OR 0.03
LDNOT 1.01
OR 0.02
ORLD

ouT 1.01

Nhung mach nay ta c6 thé lam thanh 1 khdi. Lénh goi nhé nhu sau:
LDNOT  0.01
ANDNOT 0.04

OR 0.03
ORNOT 1.01
OR 0.02
ouT 1.01

Ta thay cach viét chuong trinh nay ngén hon chwong trinh trén.

b) Viét sang Lénh goi nhé nhu sau:

0.02 0.05 0.0 0.00 1.10
A | | % O
0.00 0.03
| | | |
10 10
0.04 0.01
| | | |
10 10

¢) Viét sang Lénh goi nhé nhu sau:(Céach vé& nay khong nén sir dung!!!)

15
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0.m 0.03 0.00 004 110
| 1 | 1 o
0.0z

|

0.00 0.03

1 |

d) Viét sang Lénh goi nhé nhu sau: (Cach v& nay khong nén st dung!!!)

0.02 0.01 0.00 1.10
11 | 11 8
0.00 0.03

| | | |

1 1

0.04 0.01

11 | |

e) Viét sang Lénh goi nhé nhu sau:

0.02 0.05 0.01 0.00 1.10
11 | 11 | &
0.00 0.03

| 11

0.04 0.01

11 |

0.05

| |

11

III.Lénh TRx
1/ Chtrc nang:

TR(Temporary Register - Relay) Dung dé luu trir tam thoi céc trang thai ON/OFF cua
cac tiep diém dung trudce, trude khi goi 1€nh nay.

Lén‘h TRx duoc st dung khi dong 1€nh c6 ré nhanh hay mot nhém 1énh duoc st dung
nhiéu lan trong 1 dong 1énh.

TR c6 8 bit 1a TRO + TR7. TRO c6 thé sir dung nhiéu lan trong 1 chuong trinh.
- Cach goi TRx: (x=0+7)

ouT TRx
-Pésir dung lai ta thuc hién 1énh:
LD TRx

2/ Vidu:

a) Viét sang Lénh goi nhd nhu sau:

16
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LDNOT  0.02
0.02 0.04 0.04 0.00 1.10
11 11 | 11 8.
0.00 0.03 0.05 1.08
| | | | || 5,
0.01
| |

ANDNOT 0.04

LD 0.00

AND 0.03

OR 0.01

ORLD

ouT TRI1

AND 0.01

ANDNOT 0.00

ouT 1.10

LD TRI1

AND 0.05

ouT 1.06

b) Viét sang Lénh goi nhd nhu sau: (15 cau 1énh)
0.01 0.03 0.00 0.04 1.02
| | 11 | | 1] 2
0.02 0.05 0.06 ‘
| | | | |
0.00 0.07 1.04
1] 1} &
¢) Viét sang Lénh goi nhé nhu sau: (17 cau 1énh)
0.00 0.03 0.01 0.04 1.02
| | 11 | | 11 <
0.02 0.05 0.08
11 | | | |
1.02 0.07 1.04
11 I} <
0.08
L

d) Viét sang Lénh goi nhd nhu sau
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0.00 0.03 0.02 0.04 1.00
| | IVAI | | Il’/1| RN
0.02 0.05 ‘ 0.00 102
| | 11 | | &
0.01 0.07
| | Ilf"/‘I
0.08 0.05 ‘
11 |

IV.Mét s6 tng dung
1/ Mach ty gilr

a) Dang mach:

0.00 1.01
||
11

1.01

—
b) Lénh goi nho:
¢) Nguyén 1y hoat dong:
Khi ta nhén nat nhan/céng tac 0.00(0.00 = ON) thi ngd ra 1.01 = ON. Sau d6, Cong tic
0.00 cho = OFF thi 1.01 van ON do ta lay ngd ra nay lam tiép diém ngd vao dé duy tri
chinh n6.
Nhu Véy, trang thai ngd ra 1.01 luén = ON khi ta chi can nhin ngd vao 0.00 mét lan
duy nhat.
2/ Mach khoi dong/tat dong co

a) Dang mach:

0.01 0.
|| |

b) Lénh goi nho:
¢) Nguyén 1y hoat dong:

Khi ta nhan nat nhan Start(0.01 = ON) dong co s€ hoat dong do nut nhan Stop thuong
dong. Lic nay trang thai dong co dugc hoi tiép v€ ngd vao dé duy tri khi nit nhan Start
khong con nhan nita. Chiéu dong dién chay trong mach dugc minh hoa nhu sau:

Khi méi nhan Cong tac:
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_____________

Khi nut nhan duoc nha ra:
Khi nhan Stop thi s& ngat duong dan dién t6i Pong co lam Pong co khong hoat dong.
3/ Mach uu tién

a) Dang mach:

0.00 0.1 1.02 1.03 1.01
| | |} L1 |1 S DISPLAY1
GK PLAYER1 DISPLAY 2 DISPLAY 3
1.01
—
DISPLAY
0.12 1.04 1.03 1.02
| 1 1 O—— DispLaY2
PLAYERZ DISPLAY DISPLAY3
1.02
—
DISPLAYZ
0.13 1.02 1.0 1.03
| 1 1 O— osaLavs
PLAYER3 DISPLAYZ DISPLAY 1
1.03
1
DISPLAY3
b) Lénh goi nhd:

c¢) Nguyén ly hoat dong:
V. Bai tip

1/ Bail:
Vé piéu dd hinh thang va viét sang 1énh goi nhé cho mach wuu tién 2 dgi choi c6 su diéu
khién cua giam khéo.

2/ Bai2:
Vé bi‘éu d6 hinh thang va viét sang 1énh goi nhd cho mach diéu khién 3 dong co theo
yéu cau sau:

Khi nhin Start(0.10) thi 2 Bong co cung hoat dong. Khi nhin Stop1(0.11) thi Bong co 1
dung. Khi nhan Stop 2(0.12) thi BPong co 2 dung.

3/ Bai3:

a) Viét sang Lénh goi nhd nhu sau:
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0.00 0.03 0.01 0.04 1.02
| | 11 | | 11 @
0.02 0.05 0.0
11 | | | |
0.01 0.07 1.04
| | || Y
1 11 Ay
0.08
]
Viét sang Lénh goi nhd nhu sau:
0.00 0.03 0.02 0.04 1.02
| | 11 | | 11 &
0.02 0.05 1.04
11 | | @
0.01 0.07
| | | |
1 1

Viét sang Lénh goi nhd nhu sau:

0.00 0.03 0.02 0.04 1.02
| | 11 | | 11
0.02 0.05 0.01 0.00 1.04
11 | | | | | | @,
0.01 0.07
| | | |
1 1

20




Bai Gidng Ly thuyét PLC

BAI 4:
XAY DUNG BIEU PO HINH THANG
I. Nguyén tic vé biéu d6 hinh thang

Nhin téng thé chuong trinh dé xem chwong trinh c6 bao nhiéu 1énh lién két, bao nhiéu
1énh TRx, 1&€nh diéu khién(hoc phan sau).

Doi v6i céc 1énh lién két(ANDLD, ORLD) phai di ngugc tré vé trude tir céc 1énh nay
dé xac dinh so0 1énh LD.

Poi vai 1énh TRx, xac dinh so6 1an goi str dung lai.
boi voi 1€nh diéu khién, xac dinh s0 ngd vao cua tung 1énh.

II. Caclénh co ban

1/ Chtrc nang:

Dung dé thyc hién mot s6 chuong trinh don gian, gitp ngudi hoc 1am quen véi cach xay
dung mét bi€u do hinh thang tor mét so 1€nh.

2/ Vidu:

a) V& biéu d6 hinh thang cho chuong trinh sau:

Step Instruction | Operand
0 LD 0.00
1 OR 0.02
2 ANDNOT 0.01
3 OR 0.03
2 AND 0.04
Pevevrrenssd QUT.......... A0 ...
Cac budc v€ nhu sau:
LD 0.00
0.00
_| |_
OR 0.02
0.00
—
0.0z
—
ANDNOT 0.01
0.00 0.01
| +—
0.02
—
OR 0.03
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0.00 0.01

| 11
0.02

—
0.03
|

AND 0.04
0.00 0.01 0.04
| 11 L
0.02

—
0.03
|

ouT 1.02
0.00 0.01 0.04 1.02
| 11 i &
0.02

—
0.03
|

Biéu d6 hinh thang cho chwong trinh trén 1a:
0.00 0.01 0.04 1.02
| 11 i &
0.02

— J
0.03
|

II1.Lénh ORLD, ANDLD
1/ Chtrc nang:

Nhu ta biét & phan trude, 1énh ANDLD dung dé ndi hai khéi hay hai nhanh tiép diém
noi tiép va 1énh ORLD dung dé€ ndi hai khoi hay hai nhanh tiép diém noi song song.

D6i v6i 1 chuong trinh ¢6 sy hién dién cia cac 1énh lién két nay(ANDLD, ORLD) ta
phai di ngugc tré ve trude dé xé}c dinh s0 1énh LD. Cir 02 1énh LD/LDNOT s€ dung 01
1énh lién két(hay 01 1énh lién két s€ noi 02 1énh LD/LDNOT)

2/ Vidu:

a) V& biéu do hinh thang cho chuong trinh sau:
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Step Instruction | Operand
0 LD 0.00
1 OR 0.02
2 ANDNOT 0.01
3 LONOT 0.03
< AND 0.05
5 ORLD
8 AND 0.04
Bl (2L B ) R

Tir chuong trinh trén ta thiy 6 02 nhanh (bat dau 1a LD 0.00 va LDNOT 0.03) va 01
lién két ORLD

Tuong tu cach v€ trén, ta ¢c6 nhanh thi nhét:

0.00 0.01
| | 11
0.02
—
Tuong ty, ta c6 nhanh thu hai:
0.03 0.05
1 N

Do 1énh ORLD lién két(ndi song song) nén ta cé:

0.00 0.01
| 1
0.02
—
0.03 0.0%
11 | |
Tiép tuc voi 1énh con lai s€ co biéu d6 hoan ching sau:
0.00 0.01 0.04 1.02
| 11 | | O
0.02
—
0.03 0.05
1 |

V& biéu d6 hinh thang cho chuong trinh sau:

Step | Instruction | Operand

0 LD 0.00
1 OR 0.03

2 ANDNOT  0.02

3 LDNOT  0.04

4 LD 0.05

5 OR 0.06

6 ANDLD

7 ORLD

8 LDNOT  0.04

9 AND 0.01

10 OR 0.07

11 ANDLD
s AL A 19 .
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IV.Lénh TRx
1/ Chtrc nang:

Léqh T‘RX duoc st dung khi dong 1€nh c6 1€ nhanh hay m¢t nhém 1énh duoc st dung
nhiéu lan trong 1 dong 1énh.

2/ Vidu:

a) V& biéu db hinh thang cho chuong trinh sau:

Step Instruction | Operand

0 LD 0.00
1 O, 0.08
2 ANDMOT 003
5 LT o0z
4 2D 005
5 ORLD

5 ORMOT 102
7 ouT TRO
g LD 0.0
g ANDMOT 004
10 LOMGT 0.0
11 2D 005
12 ORLD

13 AMNDLD

14 ouT 102
15 LD TRO
16 2D o.07
17 ouT 104
Phan tich:

Lénh ORLD & budc 5 dé lién két 02 1énh LD & bude 0 va bude 3
Nhéanh LD & bude 0 nhu sau:

0.00 0.03
| |
11

11

n.0a

—
Nhanh LD & budc 3 nhu sau:

0.0z 003

11 |

Lién két 02 1énh LD & budc 0 va bude 3 ding ORLD & budce 5 ta dugc:

0.0 0.03
| 1
0.05

—
0.0z 0.05
Il"/1| | |

Tai budc 6 ta nbi song song tiép diém thuong déng 1.02 véi khdi trén.
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Tai' budc 7 goi TRO dé r& nhanh, nhu vay khdi s& dung chung khi goi lai TRO la(goi 1a
khoi I):

-7 0.00 0.03
— | P~
; XN
II \\
| 0.08 TRO
l, —| \
| i
1 1
\ " = 1
\ e o 4— Khoi I
\ lf‘/1l 11 !
AY /
\\ 'I
S, 102

Lénh ORLD & budc 12 dé lién két 02 1énh LD & bude 8 va budce 10

Nhanh LD & budc & nhu sau:
0.04 0.04
[ |

11

Nhanh LD & budce 10 nhu sau:
0.08 0.08
| |

11

Lién két 02 1énh LD & budc 8 va bude 10 ding ORLD & budce 12 thanh 1 khdi(goi 1a
khoi II):

L7 0 0.04
— | ) —
1
1 A
\\ 0.06 0.05 ! KhOl II
~—1 |
Lénh ANDLD & bude 13 dé ndi khéi I va Khéi 11 nbi tiép:
0.00 0.03 0.01 0.04
| | 11 | | 11
0.02 0.06 0.05
— % N
0.02 0.05
11 | |
1.02
11

Lénh LD TRO & budc 15 dé goi lai khdi I, ndi thém cac budc 16, 17 ta cé:
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0.00 0.03 ;
| | 11
EES B Ly
—
0.02 0.05
11 | |
1.02 0.07 1.04
11 | | <
Nhu vay, biéu d6 hinh thang ctia chuong trinh trén 1a:
0.00 0.03 0.01 0.04 1.02
| 11 | 11 2
0.08 0.0 0.05
| 11 |
0.02 0.05 0.07 1.04
1] | b &
1.02
1]

b) V& biéu dd hinh thang cho chuong trinh sau:

Step Instruction | Operand

0 LD 0.00

1 OR n.og

2 ANDNOT 0.03

3 AND 0.07

< LONOT 0.02

5 AND 0.05

6 ouT TRO

7 AND 0.04

2 ORLD

g ouT TR1

10 AND 0.05

11 ouT 1.04

12 LD TR1

13 AND 0.05

14 ouT 1.06

15 LD TRO

16 AND 0.01

17 AND 0.06
LR, L B 1.08.......

V. Baita
1/ Bai 1: V& biéu d6 hinh thang cho chuong trinh sau:
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Step Instruction | Operant

0 LONOT 0.00
1 OR 0.08

2 AND 0.07

3 LONOT 0.02

2 AND 0.05

5 OR 0.03

6 ouT TRO

7 AND 0.04

] ORLD

g out TR1

10 AND 0.05

" ouT 1.01

12 LD TR1

13 AND 0.09

14 ouT 1.02

15 LD TRO

16 ANDNOT 0.1

17 AND 0.08
LS QUT o L0

2/ Bai 2: V& biéu d6 hinh thang cho chuong trinh sau:
Step Instruction | Operand

0 LDMOT 0.00
1 AND 0.07
2 LD 0.08
3 AND 0.03
< QORLD

5 LD 0.02
6 LD 0.05
T OR 0.03
& ANDLD

8 ouT TRO
10 AND 0.04
11 QRLD

12 auT TR1
13 AND 0.05
14 ouTt 1.M
15 LD TR1
16 AND 0.05
1iF LD TRO
18 ANDNOT 0.0
15 AND 0.06
20 QORLD

21 auT 1.02
SRR srere L] L L N
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BAI 5:
CAC LENH PIEU KHIEN TRONG PLC

I. Lénh SET
1/ Ky hidu:

2/ Lénh goi nhd:
LD I
SET B
O day, I1a ngd vao, nd co6 thé 1a 1 tiép diém hay mot nhom tiép diém.
B 1a bit can diéu khién.
3/ Churc nang:

Lénh SET ding dé dat ON bit B khi diéu kién thyuc thi ON(I = ON) va gia trj ndy s&
khong thay d6i khi di€u kién thyuc thi 1a OFF.

4/ Gian db thoi gian:

Input
Bit B
5/ Vi du:
0.01 0.02
a d SET Sl
0.03 1.05 Bit
—

II. Lénh RESET(RSET)
1/ Ky hidu:

]
i
3
]
o
oW
1

m
m
=

2/ Lénh goi nho:
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LD I
RSET B
3/ Churc nang:

Lénh RSET dung dé dt OFF bit B khi diéu kién thuc thi ON va gia tri nay s& khong
thay ddi khi diéu kién thyc thi 1a OFF.

4/ Gian db thoi gian:

Input

BitB

5/ Vi du:
0.01 0.

(=]
%]

l =] p
=1

~|: ] -
== (%]
=| m
I |
m [#2]
= o0

o

=]
=)
]

——r-

RSET Rezet

I1I. Lénh KEEP(011)
1/ Ky hidu:

5
— WEEP(O11) || Keep
R E Bit
—
2/ Lénh goi nho:
LD S
LD R

KEEP(011) B
3/ Churc nang:

Dung dé duy tri trang thai bit B. Khi S = ON thi B = ON va trang thai B nay s& duy tri
cho dén khi R = ON

4/ Gian db thoi gian
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Input S

Input R

Output B

5/ Vi du: Viét sang 1énh goi nhé cho chuwong trinh sau:

0.00 1.0
| | ra
1T Ly

KEEP(I11) || Keep

.oz 1.05 Bit

Khi 0.00 = ON; 0.02 = OFF, ngo ra nao = ON?
Sau d6, 0.00 = OFF; 0.02 = OFF, ngd ra nao = ON?
Sau d6, 0.00 = OFF; 0.02 = ON, ngd ra nao = ON?
IV. Lénh DIFU(013): Differentiate Up
1/ Ky hiéu:

IF
— —

DIFLICO 37 Ditferentiate Up

B Bit

2/ Lénh goi nho:
LD |
DIFU(013) B

3/ Chtrc nang:

Pit ON bit B trong mot chu ky quét khi gap canh 1én tin hiéu vao (tin hiéu vao I chuyén
tor OFF sang ON).

4/ Gian db thoi gian

Input

Output

«—>
1 chu ki
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5/ Vi du:
a) Viét sang 1énh goi nh¢d cho chuong trinh sau:

0.01 1.02
| | F
[ p—

1.02

|

DIFLIC13)

1.03

Khi 0.01 = ON, ngd ra nao = ON?
Sau do, 0.01 = OFF, ngd ra nao = ON?

b) Viét sang 1énh goi nhé cho chwong trinh sau:

0.01 102
| | i
1.02
| |
DIFLIC 3)
1103
1.03
Il |
SET
105

Khi 0.01 = ON, ngo ra nao = ON?
Sau d6, 0.01 = OFF, ngd ra nao = ON?
V. Lénh DIFD(014): Differentiate Down
1/ Ky hiéu:

IR
o

DIFD01 47 Differentiste Down

B Bit

2/ Lénh goi nho:
LD |
DIFD(014) B

3/ Chtrc nang:

bat ON bit B trong mot chu ky quet khi gap canh xudng tin hiéu vao (tin hiéu vao I
chuyén tir ON sang OFF).

4/ Gian db thoi gian
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Input
Output
«—>
1 chu ki
5/ Vi du:
a) Viét sang 1énh goi nhd cho chuong trinh sau:
.02 1.02
| | AN
I R
1.02
| |
DIFD(014)
103

Khi 0.02 = ON, ngd ra nao = ON?

Sau d06, 0.02 = OFF, ngd ranao = ON?
b) Viét sang 1énh goi nhé cho chwong trinh sau:
.02 1.02

| | Y
11 R

DIFD(01 4)

1.03

SET

Khi 0.02 = ON, ngo ra nao = ON?
Sau d6, 0.02 = OFF, ngd ra nao = ON?
VI. Lénh MOV (021): MOVE
1/ Ky hiéu:
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Iy
— Moviozt) || Move
= Source word
o Destination

2/ Lénh goi nho:

LD I
MOV(021) S
D

3/ Hoat dong:

Khi ngd vao I = ON, ndi dung dit liéu tir S s& dugc di chuyén(sao chép) sang D.

Kf:t qua: trong D chira ndi dung cta S. No1i dung cta S khong ddi, noi dung cua D thay
do6i va bang S.

Sau do, Khingd vao I=OFF...............coooiiiiiinn..
4/ Vidu:

Viét sang 1énh goi nhd cho chuong trinh sau:

0.03

M0 Mo

#1234 Source word

1 Destination

Khi 0.03 = ON, ngo ra nao = ON?
Sau d6, 0.03 = OFF, ngd ra nao = ON?
VII. Lénh TIM: TIMER
1/ Ky hi¢u:

Timer

N Timer number

2/ Lénh goi nho:

LD I
TIM N
#SV
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N: 000 = 511(CQM1); 0000+ 4095(CJ1M)
SV: 0000 + 9999(BCD)
3/ Hoat dong:

Khi ngd vao I = ON, Timer thit N hoe,}t dong, gia tri SV giam dan, khi gia tri ’hiénqhémh
(PV: Present Value) ctia SV giam xudng = 0 thi Timer thir N tac dong(ttrc ti€p di€ém cta
no = ON).

Khi Timer dang hoat dong, néu ta cho ngd vao I = OFF thi gié tri PV s& quay vé gia tri
SV ban dau.

Thoi gian dé TIM N tac dong dugc tinh: t=SV x 0,1 (s)
4/ Vidu:
a) Vi du 1: mach ON delay 5s. Viét sang 1énh goi nhé cho chuong trinh sau:

0.00
N -
T Timer
ooo Tirner number
#50 Set value
1.00
T
Lt
TIMO0D 1.02
1] T
11
Hoat dong:

Khi ng6 vao 0.09 = QN, Ngo ra 1.00 = 0N, 1.02 = OFF. 5s sau thi bd TIM 000 tac
dong. Khi do, tiép diem TIM000 dong, ngd ra 100.02 s& = ON.

Nhu vay, ngd ra 1.02 bi tré 5s sau khi ngd vao tac dong(0.00 = ON)
b) Vi du 2: mach OFF delay 3s. Viét sang 1énh goi nhé cho chuong trinh sau:

0.01 TIMODO1 1.05

|} 11 O

1.05 0.01

| 11 - 1
I imer
0o Timer number
#20 Set value

Hoat dong:

Khi cong tic 0.01 = ON, ngd ra 1.05 = ON.

Khi 0.01 chuyén sang OFF, thi TIM 001 bt dau hoat dong. Sau 3s, bd TIM 001 téc
dong (tirc = ON) lam cho tiép diém TIM001= OFF nén ngd ra 1.05 = OFF.
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VIII. Lénh CNT: COUNTER

1/ Ky hidu:
— T o M
CH Counter
R M Counter number
— —

2/ Lénh goi nho:

LD I

LD R

CNT N
#SV

N: 000 + 511(CQM1); 0000+ 4095(CJ1M)
SV: 0000 + 9999(BCD)
3/ Hoat dong:

Khi ngd vao I chuyén tir OFF sang ON(tao 1 xung) thi gia tri PV cua SV giam di 1 don
vi. Khi PV =0 thi CNT thit N tac dong lam cho ti€p diém ctia n6 1én ON.

Khi CNT dang hoat dong hay dang tac dong, néu ngd vao R = ON s& dit lai gia tri PV
ve gia tri SV ban dau.

Luuy:
Trong mot chuong trinh, chiing ta khong nén dit tén s6 TIM va CNT tring nhau.

S6 TIM hay CNT 000 c6 thé sir dung nhiéu 1an trong mét chuwong trinh. Nhung khi sir
dung cac Iénh nay toc dd xtr 1y s€ cham hon khi sir dung TIM/CNT c6 s6 khac 000.

4/ Vi du: Viét sang 1énh goi nhé cho churong trinh sau:

0.02
| -
CNT Counter
0.00 0o Counter number
|
#10 Set value
CNTOOM 1.02
|| gt
1T S
Hoat dong:

Khi ngd vao 0.02 chuyén tir OFF sang ON 10 lan thi bd CNT 001 tac dong lam cho tiép
diém CNTO001 ON, dan dén 1.02 = ON.

Néu ngd vao 0.02 tiép tuc chuyén tir OFF sang ON thi ngd ra 1.02 van ON.
1.02 chi vé OFF khi ngd vao 0.00 = ON
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Néu ta dung chuong trinh trén dé dém san pham theo yéu cau: cir 10 san pham thi ngd
ra 1.02 béo 1 lan thi s€ khong thuc hién dugc vi ngd vao Reset khong thuc hién tu dong.

Chuong trinh sau s& thyc hién yéu cau trén. Ly do sao lam dugc u? Cac ban ty tim hiéu

nhé¢! Pon gian ma!!!

0.0z
| 1
b CHT Countsr
1.02 0.02 001 Counter number
| 1
#0 Set value
CHTOO01 1.02
| )
11 U
IX. Lénh Cong sé6 BCD: +BC(406)
1/ Ky hiéu:
I
+BC40E) || BCD AddwWith Carry
Al Avgend woard (hod)
“ad &ddend word (hod)
“Re Result word
2/ Lénh goi nho:
LD I
+BC(406)  #Au
#Ad
R

3/ Hoat dong:

Khi ngd vao I,= ON, Lénh +BC s€ thuc hién cong ndi dung cua Au voi ndi dung cia
Ad va CY. Két qua dua ra kénh R.

Bit CY(Carry Flag = 25504) s& ON néu két qua phép cong 16n hon 9999(BCD)
Sau do, Khingd vao I=OFF..................ocooiiinl.

4/ Vidu:

a) Viét sang 1énh goi nhé cho chuong trinh sau:
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+BICT405)

#1234

#2455

Khi 0.00 = ON, ngd ra nao ‘ON’?

BCD Add Wiith Carry

Augend word (bod)

Addend word (bod)

Fesult word

b) Viét sang 1énh goi nhé cho chwong trinh sau:

Khi 0.02 = ON, ngo ra nao ‘ON’?

0.0z
| | o
b +BIC(40E)
#5642
#2468
7
P Cy 1.00
| | {r
Carry (2% Flag

BCD Add With Carry

Augend word (bod)

Addend word (bcd)

Result word

¢) Viét sang l1énh goi nhé cho chuong trinh sau:
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0.0z
| I 1
+BC408) BCD AddWith Carry
#E642 Augend waord (hod)
#2455 Addend waord (bod)
1 Result word
P_CY 1.00
| P
10 Ry
Carry [C%7) Flag

+BC(408) BCD AddWith Carry
#1357 Augend word (hod)
#2455 Addend word (bod)
1 Result wiard
P_CY 1.0
Ry

11
10
Carry [C%) Flag

Khi 0.02 = ON, ngd ra nao ‘ON’?
Sau d6, 0.02 = OFF va 0.04 = ON, ngd ra nao ‘ON’?
Néu ca 0.02 va 0.04 = ON thi ngd ra nao ON?

X. Lénh trir s6 BCD: -BC(416):

1/ Ky hidu:
I

_| |— i

BC4E)

hi

2/ Lénh goi nho:
LD I
-BC(416) #Mi

#Su
R

BCD Subtract With Carry

Minuend word (bed)

Subtrabiend weord (hod)

Result word
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3/ Hoat dong:

Khi ngd vao I=ON, Lénh -BC s€ thuc hién trir ndi dung cia Mi véi ndi dung ciia Su
va CY. Két qua dua ra kénh R.

Bit CY(Carry Flag = 25504) s& ON néu két qua phép trir 1a s6 am
Sau do, Khingd vao I=OFF..................ocooiiinl.
4/ Vidu:

a) Viét sang 1énh goi nhé cho chuong trinh sau:

0.05
| I
s BC(41E) || BCD SubtractVWith Carry
HEET7S Minuend word (bod)
#4321 Subtrahend word (bod)
1 Fesult wiard

Khi 0.05 = ON, ngd ra nao ‘ON’?
b) Viét sang 1énh goi nhé cho chwong trinh sau:

0.0z
| |
11

BC(4E)

#3578

wATE3

Khi 0.02 = ON, ngd ra nao ‘ON’?

¢) Viét sang lénh goi nhé cho chuong trinh sau:
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-BCi416]

#3379

#9753

P_CY 1.00
11 e
10 Ly

carry [CY) Flag

BCi41E)

#7a

#4321

P 1M
| Pt
11 S

Carry [(CY7) Flag

Khi 0.02 = ON, ngd ra nao ‘ON’? Sau d6, 0.02 = OFF va 0.04 = ON, ngo ra nao ‘ON’?
XI. Lénh CMP(020)

1/ Ky hi¢u:
I
ChiPro2o) Campare
#Datal Comparizon data 1
#hata Comparizon data 2

2/ Lénh goi nho:

LD I
CMP(020) #Datal
#Data 2

3/ Hoat dong:

Khi ngd vao [ = ON, Lénh CMP s€ thuc hién so sanh ndi dung ctia Datal vdi ndi dung
cua Data2.

Néu n6i dung ctia Datal > Data2 thi c¢& P_GT(Greater than) = CF005 s& ON.
Néu ndi dung ctia Datal = Data2 thi ¢ P_EQ(Equals) = CF006 s& ON.
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Néu ndi dung ctia Datal < Data2 thi ¢co P_LT(Less than) = CF007 s& ON.
Sau do, Khingd vao I=OFF................oooiiiiiinnl.

4/ Vidu:
a) Viet sang 1énh goi nhd cho chuong trinh sau:
0.04
| -
CMP(020)
#1234
#2000
P_GT 1.01
| | TS
11 p—
Grester Than ...
P_EG 1.02
| &
Ecjuals (EG FI...
PLT 1.03
I
11
Less Than (LT...

Khi 0.04 = ON, ngd ra nao ‘ON’?

b) Viét sang 1énh goi nhé cho chwong trinh sau:

0.0z
|
g CMPCOZ0)
#0012
#000F
P_GT 1.03
| P
11 Ly
Grester Than ...
P_Ei 1.02
| Pt
11 Ry
Ecjuals (EG0FLL..
P_LT 1.0
| Pt
11 L
Le=sz Than (LT..

Khi 0.02 = ON, ngd ra nao ‘ON’?
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XII. Lénh SFT(010): Shift Register

1/ Ky hidu:

Diata
SFET(0)
P ot
— FE o
R R
—

2/ Lénh goi nho:

LD I
LD CP
LD R
SFT(010) St
E

3/ Hoat dong:

Ctr mbi 1an xung Cp nhip, dit liéu & ngd vao IN(Data in) s& duoc dich tir St sang E
- Néu dir liéu vao IN ¢c6 gia tri [0] thi d@t liéu [0] nay s€ dugc dua ra kénh E.

- Néu dir liéu vao IN ¢c6 gia tri [1] thi dit liéu [1] nay s€ dugc dua ra kénh E.

Néu R = [1] thi gia trj ctia cic ngd ra kénh E s& bi x6a vé [0]

Céch thuc dich nay giéng nhu thanh ghi dich vao nbi niép ra song song ctia phan Thanh

Shift Register

Starting word

Endl weard

ghi trong mén hoc K¥ thuat so.

4/ Vidu:
a) Viét sang 1énh goi nhé cho chuong trinh sau:

102
d SFTO10) || Shift Register

F'I_1IS 1 Starting ward

1.0 seu:lorlud cl..

IZ:.IZLT_ 1 Enel svord

11

Mach trén hoat dong nhu thé nao?

b) Viét sang 1énh goi nhé cho chwong trinh sau:
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1.02

|
VA SFT010)
104 1
— I—
P is I

11
11
1.0 second cl...

P_Off
| |
1 1

Alovays OFF F L.

Mach trén hoat dong nhu thé nao?

XIII. Lénh JMP(004) — JME(005): Jump — Jump End
1/ Ky hi¢u:
I
—

JMPO04) Jump

#M Jurmp number

JME(D0S) Jurmp End

#M Jump number

2/ Lénh goi nho:

LD I

JMP(004)  #N

(Noi dung cta chuong trinh &€ nhanh)
JME(005)  #N

3/ Hoat dong:

Khi ng§ vao I tadc dong, 1é€nh r€ nhanh mai cb tac dung. Nghia 1a no s€ thuc hién ndi
dung nam trong 1énh JIMP — JME.
Khi ngd vao I khong tac dong, 1énh r& nhanh khong c6 tac dung. Khi do, chuong trinh
s€ bd qua doan chuong trinh va khong thuc hién ndi dung nam trong 1énh JMP — JME.
Luu y: Khi chuong trinh r& nhanh dang thyc hién, sau do, néu ta khong cho thyc hién

nira thi ndi dung cta n6 dugc gilt nguyén.

4/ Vidu:

a) Viét sang lénh goi nh¢d cho chuong trinh sau:
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0.0 1.01

JMP(O04] Jurmp

#1 Jump number
0.03 1.02
141 P

JME(D05] Jump End

#1 Jump number

b) Hoat dong:
Khi chi 0.01 =ON, ngd ranao ON?.......ccceevevverrierreenreennen.
Khi chi 0.01, 0.02 = ON, ngd rando ON?........cccceevurerrennen.
Khi chi 0.04 = ON, ngd ranao ON?.......cccccvrvierireieeieeenne
XIV. Lénh chwong trinh con (*)
1/ Ky hi¢u:

I
— —

SE=091) Subroutine Enter

il Subroutine number

SEMC0S2) Subrouting Define

il Subroutine number

RET(093 Return

2/ Lénh goi nho:
LD I
SBS(091) #N
(N6i dung chuong trinh chinh)
SBN(092)#N
(Noi dung chuong trinh con)
RET(093)
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3/ Hoat dong:

Dé dé hiéu cach goi chuong trinh con, ta khao sat lwu d6 sau:

Chuong trinh chinh

Goi chuong trinh con thur i >

) w— Chuong trinh chinh

Goi chuong trinh con thir (i+n) — T

Chuong trinh chinh

Dinh nghia chuong trinh con thir i

.1

I

I

RET(093) _1

Dinh nghia chuong trinh con thir (i+n)

RET(093)

Fm—
I
A 4

Két thuc chwong trinh

Luu y:

Trong mot chuong trinh ta ¢ thé sir dung nhidu chuwong trinh con ciing sé 00. nhung
khi st dung nhu vay toc do xir 1y s€ cham.

Mot chuong trinh ¢6 nhiéu chuong trinh con hay mot chuong trinh con thi cac chuong
trinh con nay déu de ¢ cuoi chuong trinh chinh.

4/ Vidu:
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a) Viét sang 1énh goi nhé cho chuong trinh sau:

0.01 0.02 2.01
[ | 11
0.02 202
[ |
2.01 103
| | H
1 d SET(010)
P 1s 2.01 202 7
[ | 11 11
1.0 second clo...
0.01 7
[ |
2.01
| | H
b SBS(091)
2
202
ke sBs91) ||
3
SBN092) ||
Z
102 104
| | H
1 d SFT(010)
P 1s 2.01 202 1
[ | [ | 11
1.0 second clo. .
202 1
[ |
RET(092] |
SBN(092) ||
)
1.03
d SETO010) ||
105 2.02 7
— | |
P 1s 2.01 7
| | I/}

1|
1.0 second clo
2.0
T
1|

RET(093] |

END{OOT) |
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b) Hoat dong:
Khi 0.01, 0.02 = OFF, chuong trinh hoat dong nhur thé nd0?.........co.ovveveeveeveereeereeene.
Khi 0.01 = ON, 0.02 = OFF, chuong trinh hoat dong nhu thé NA0?.eeeeeeeee,
Khi 0.01, 0.02 = ON, chwong trinh hoat d6ng nhu thé nA0?...........ooevvveveeeereeeeen.
XV. Lénh CLC(041)
1/ Ky hi¢u:

I
—] CLCI041 Clear Carry

2/ Lénh goi nho:
LD I
CLC(041)
3/ Churc nang:
Dung dé x6a cd nhd.
4/ Vidu:

0.0z
||
11

+BICT406)

#E000

#3000

Py 102
|

I
Carry (2% Flag

0.03
||
11

CLCON |-

0.04
| |
1T

+BC(408)

#7000

#3000

P 1.03
| P
11 L
Carry (CY7) Flag

Hoat dong:
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Khi02=0ON? ...........ceeee.
Khi02va03=0ON?......ccccceeinininin.
Khi02va04=0N?.........coceiinin.
Khi 02;03va04=0N? .....c.ccooeviiiinne.
XVI. Lénh END
1/ Ky hi¢u:

END(01) End

2/ Lénh goi nho:
END(01)
3/ Chtrc nang:
Dung dé két thuc mot chuong trinh.

Trong mot chuong trinh lu6n bt déu bang 1énh LD hay LDNOT va két thiic bang 1énh
END. Néu sau 1énh END ta c6 viet bao nhiéu 1énh di chiang nita thi cac 1énh nay khong
duoc thuc hién.

XVII. Bai tap

1/ Thiét ké mach diéu khién 2 dong co theo yéu cau sau:
Khi nhén Start thi dong co 1 hoat dong, 5s sau dong co 2 hoat dong.
Khi nhéan Stop thi dong co 1 ngimg hoat dong, 3s sau dong co 2 ngimg hoat dong.
V& biéu db hinh thang cho chuong trinh.

2/ Thiét ké mach diéu khién 2 dong co theo yéu cau sau:
Khi nhén Start thi dong co 1 hoat dong, 6s sau dong co 2 hoat dong.
Khi nhén Stop thi dong co 2 ngimg hoat dong, 4s sau dong co 1 ngimg hoat dong.
V& biéu d6 hinh thang cho chuong trinh.

3/ Thiét ké mach wu tién cho 3 choi theo yéu cdu sau:
Khi giam khao cho phép, d6i nao nhan trudc s& vu tién. Pén bao vu tién cia doi do sé
sang trong 3s roi tat.
Néu do6i d6 nhén tiép hay doi khac nhan thi ciing khong c6 doi ndo nao uu tién.

Ché d6 uu tién s& dugc hoat dong lai khi giam khao cho phép 1an sau( mdi lan giam
khao cho phép chi c6 1 d6i nhan trudc dugc uvu tién)

V& biéu db hinh thang cho chuong trinh.

Cot 1: | Xanh 1(1.00) | Vang 1(1.01) D6 1(1.02)
Cot 2: D6 2(1.05) Xanh 2(1.03) | Vang(1.04)

4/ Thiét ké dén giao thong cho ngi 4 theo yéu ciu sau:
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V& biéu d6 hinh thang cho chuong trinh.
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BAI 6:

UNG DUNG PLC TRONG HE THONG PIEU KHIEN

I. Dén giao théng Ning Cao
1/ Yéu cau:

Thiét ké dén giao thong cho nga 4 theo yéu cau sau:

- Khi ¢6 canh sat thi dén vang ctia 2 cot chép tat o chu ki 1s

- Khi khéng c6 canh sat thi cac dén hoat dong theo trinh tu sau:
2/ Biéu db hinh thang:
3/ Lénh goi nho:

II. DAy chuyén déng thung tw dong
1/ Yéu cau:

Khi nit khéi dong duoc nhan (00: Start Push Button) ddy chuyén van chuyén Thing
(1.02) s& hoat dong dé dua thung t6i vi tri. Sensor phat hién thung (02) s€ nhan dién,
lam cho day chuyén dua thing tdi s& dimng, luc nay day chuyen van chuyen san pham
(1.03) s& hoat dong. Sensor phat hién san pham(03) s& dém s6 san pham di qua. Khi 03
dém duoc 10 san pham thi day chuyén San pham s& dimng, va day chuyén Thung s& hoat
dong trd lai.

Mach dém sé& duoc Reset va day chuyén s& duoc 13p lai néu nut nhan Stop (01) duoc

n
Cot 1:

Xanh 1(1.00): 10s | Vang 1(1.01): 2s

D6 1(1.02): 12s

00: Start

I D6 2(1.05): 125 |

01: Stop

Xanh 2{1.03): 10s | Vang 2{1.04): 2s

1.02: Box conveyor _!

02: Present Box
(Reset CNT)

03: Product

1.03: Product’s conveyor !

Product’s conveyor run

Product’s conveyor run

CNT

han.

2/ Biéu db hinh thang:
3/ Lénh goi nho:
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I11. Phén loai sin phim

1/ Yéu cau:

Khi nut khéi d@ng duge nhin (00: Start Push Button) hé¢ théng hoat @ong. Khi nhan nut
Stop(01) thi hé thong s€ dung.
Néu san pham loai A dugc phat hién (Sensor 1 s& béo) thi 5 san pham dong thanh 1
thung.
Néu san pham loai B dugc phat hién(Sensor 2 s& bao) thi 8 san phadm dong thanh 1
thung.
Néu san pham loai C dugc phat hién (Sensor 3 s& bao) thi 12 san pham déng thanh 1
thung.
Hé,théng s€ tam dung khi dém dugce 20 thung, lac nay khong dém san pham nita. Khi
nhan nut Reset(03) thi viéc dém san pham s€ tiép tuc.

2/ Biéu db hinh thang:
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n.oo 0.01 ooz 2.00
| | 11 11 -
Start Stap
200
—
Fun
200 0.0z 1.02
| | | | P
|2 | | W
Fun Iy
CHT
Zoooo 0.0z nonn
[ | 11
(A
#5
n.03 1.03
| | P
1 1 Ly
Y
CHT
Zoom n0.03 oom
| 11
=Y
#a
.04 1.04
| P
1 | Ly
A8y
CHT
Zoooz .04 nonz
2l 11
A8y
#12
Zoooo
| |
1 CNT
o001 oons
| |
ooz #20
_| |_
0.05
| |
(Reset
ENDEDME }

Fun

Coaunter

Counter number

Setvalue

Coaunter

Counter number

Setvalue

Caunter

Caunter number

Setvalue

Coaunter

Counter number

Setvalue

End
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3/
IV.K

Lénh goi nho:

hoan cat sin pham

1/

2/
3/

Yéu cau:

Khi nut khoi dong duoc nhin (00: Start Push Button) hé thong khoan(1.00) hoat dong.
Khi nhan nut Stop(01) thi hé thong khoan s€ dung.

Néu san pham khoan 14 loai A thi 10 san pham sé& thay dao.
Néu san pham khoan 14 loai B thi 20 san pham s& thay dao.
Néu san pham khoan 14 loai C thi 50 san pham s& thay dao.

Khi dang thay dao thi h¢ thong khoan sé& ding. Khi thay dao xong, nhan nat Reset(03)
hé thong khoan s€ hoat dong lai

Biéu d hinh thang:

Lénh goi nho:
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0.o0 0.01 1.01 1.00
| | 11 11 {2
Start Stop Thay dao
1.00
htay khoan
0.0z
{ |
Fasat R 12
#oooo
31
1.00 0.04
| |
iy kehoan SP A ADDCE0Y
HED
#10
HED
1.00 0.05
! | { }
ity khoan PR ADDCE0Y
HED
#45
HED
1.00 0.06
|  }
hd&y khoan 5P AO0CE0)
HED
#2
HEDO
P_0On
|
SMways OM F ChAFCEO)
HED
#100
P_GT 1.01
| | o}
11 [
Gregter Than ...
P_EQ
Bqual= (EQY ...
ENDOTY |

hiay khoan

hiowe

Source word

Destingtion

BCD Add

Augend word (bod)

Addend word (bod)

Fe=suft word

BCD Add

Augend word (bod)

Addend word (bed)

Fe=sult word

BCD Add

Augend word (bed)

Addend word (bod)

Re=sult word

Compare

Comparison data 1

Comparison data 2

Thay dao

End
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V. Déng/mé cira tw dong

1/ Yéu cau:
Khi sensor 00 bao c6 xe, dong co 1.02 s€ hoat dong mo cira ra. Khi cia di chuyén cham
vao SW giéi han mo s€ dung.
Khi ctia kéo mo ra thi cho xe ¢6 thé vao cong, 01 cam nhén ¢6 xe vao cong.

Khi 017 khong con nhan dugc xe thi DIFD hoat dong, khéi tao cho dong co kéo cira
dong cong lai. khi ctra dong lai cham vao SW giéi han dudi s€ dung.

00: Ultrasonic SW

1.02: Motor Open

02: Open limit SW

01: Photo SW
(c6 xe vao)

DIFD .

it

1.03: Motor Close :
03: Close limit SW

2/ Biéu db hinh thang:
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0.0o 0.0z 1.02
| } L1 i Motor open
Phat hien xe Open limit 5w
1.02
—
Mator apen

1.02 0.m 2.00
| |1 P
10 1T Ly

hiotor apen ¥e vao
0.0z
—
Open limit sy

2.00

N -
DIFC 01 43 Differentiate Down
2m Bit
2m 0.0z 1.02 1.03
ul |1 11 i Motor close
Cloze limit swe Motar open
1.03
—
haotor close

3/ Lénh goi nho:
VI.Diéu khién bii dau xe (*)

1/ Yéu cau:
Khi nhin Start, hé théng hoat dong. Nhén Stop h¢é thong dung.
Néu c6 xe vao thi bo dém sé tang 1én 1. Néu c6 xe ra thi bo dém s& giam di 1.
Khi bai diy xe s& khong cho xe vao, chi cho xe ra.

2/ Biéu db hinh thang:
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o.oo 0.01 2.00
|} L i
start stop
2.00
Fun
0.03
||
Rassat D021
#0
HI
0.05 2.00 1.00
| | ||
Carin Fun Carpark full DIF L)
2.05
2.05
e
Il [creEan |
oar in bit
+B C406)
Hi
#1
HO
0.06 2.00
| |
Car out Fun DIF L)
2.06
206
| CLoma
Car out bit
-BC(HE)
HO
#1
HO
P_On
[
Muways OM F.. CRARDZ0)
HO
#100
P_GT 1.00
1 !
1T ()
Greater Than ...
P_ECQ
BEquals (EQ}) ...
EHD0017 }

Run

bz

Source word

Destination

Differentiate Up

car in bit
Bit

Clear Carmy

BCOD ~dd With Carmy
Fugend word (hed

Addend word (hed)

Result ward

Differentiate Up

Car out bit
Bit

Clear Camy

BCD Subtract With Camy

hfinuend word (bed)

Subtrahend word (bed)

Result word

Compare

Comparison data 1

Comparizon data 2

Carpark full

End
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3/ Lénh goi nhd:
VII. Mot s6 dé xuat

Mon hoc nay mang tinh tmg dung, tiy vao kha ning ctia nguoi thiét ké ma chuong trinh
c6 su khac nhau. Nhung két qua méi 1a quan trong. Do d6, cac ban dung ngai kho ma
khong lam céac bai tap. Co thé ban l1a nguoi dua ra y tudng mai thi sao?
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