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Giéi thiéu Micro PLC "CP1L/1H" Chwong 1

Phan I: Cac khai niém co ban

1.1 Cac hé dém (Number System):

BO x ly trung tdm (CPU) bén trong PLC chi lam viéc voi 2 trang thai 0 hoac 1 (di
liéu s0) hay ON/OFF, do dé can thiét phai c6 mot §6 cach biéu dién cac dai lwong
lién tuc thwdng gap hang ngay dudi dang cac day s6 0 va 1.

% Hé nhi phan (Binary)
% Hé thap phan (Decimal)
% Hé thap luc (hay hé hexa) (Hexadecimal)

1. Hé nhi phan (Binary)

La hé dém trong d6 chi str dung 2 con s6 la 0 va 1 dé biéu dién tat ca cac con
sb va dai lwgng. Day sb nhi phan duwgc danh sb nhu sau : bit ngoai cling bén phai la
bit 0, bit th(r hai ngoai cling bén phai la bit 1, c¢ nhw vay cho dén bit ngoai cling bén
trai 1a bit n. Bit nhi phan thir n cé trong sé 1a 2" x 0 hodc 1, trong dé n = sb cla bit
trong day sb nhi phan, 0 ho&c 1 1a gia tri cGa bit n d6. Gia tri ciia day sb nhi phan
bang téng trong sb cla tirng bit trong day. .

Vi du : Day s6 nhi phan 1001 sé& c6 gia tri nhw sau :

1001 = 1x2°+ 0x 2° + Ox2' + 1x2° =9

2. Hé thap phan (Decimal)

Lahé démsirdung10chirs6la 0 1 2 3 4 5 6 7 8 9 débiéudién
cac con sb. Hé thap phan con két hop v&i hé nhi phan dé co cach biéu dién goi la
BCD (Binary-Coded Decimal)

3. Hé thap luc (Hexadecimal)

(trong d6 c6 9 chi sé tir 0-10, cac chir s6 tr 11 dén 15 dwoc bidu dién bang cac ky
tw tir A-F)

Khi viét, dé phan biét nguoi ta thwong thém cac chiv BIN (hoac s6 ; ), BCD hay HEX
(hoac h) vao cac con s0 :

HEX BCD $6 nhi phan 4 bit twong dwong

Bit 3 Bit 2 Bit 1 Bit 0

23=8 22=4 2'=2 2°=1
0

o
o
o

1 OO (N[O WIN =[O
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Bang trén |a cach biéu dién cta cac chir s6 hexa va BCD bang cac chir s6 nhj phan
(moi chir s hexa va BCD déu can 4 bit nhj phan).

BIN (Binary) = Nhi phan
BCD (Binary Coded Decimal)= Nhi thap phan
HEX (Hexadecimal) = Hé thap luc (Hexa)

1.2 Cach biéu dién sé nhi phan

1.2.1) Biéu dién sé thap phan béng s6 nhij phan

Vidu Gia st ta c6 16 bit nhw sau : 0000 0000 1001 0110
Dbeé tinh gia tri thap phan cltia 16 bit nay ta lam nhw sau :

%5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 BitN®

)
L ol of ol ofofololo
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o |
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X X X X
|2'° 2% T 27T 2 2"| 20T 25T 26 [ 2 | 2T 25T 2 2°T 2 | 2'| 2°
|W|16584|8192 |4U90IZUU4|1UZ4| b1d| bel TZ6 | o4 |6£ | T0 I ] | 4 |Z |1 | Trong Sé

| 0| o| o| 0| o| 0|0|0|128|0 |o |16|0 |4 |2 |o |

128+ 16 +4 +2
# 150 (thap phan)

Nhw vay : 0000 0000 1001 0110,

Ngwoc lai : (175010 (1024 + 512 + 128 + 64 + 16 + 4 + 2)

(0000 0110 1101 0110),

Nhu trén ta thdy, viéc tinh nham gia tri thap phan ctia mot day s6 nhi phan dai la rat
mat thoi gian. Vi vay ngwoi ta da cé6 mét cach biéu dien so thap phan dwéi dang don
gian hon. D6 1a dang BCD va dwoc dung phd bién trong cac loai PLC cia OMRON.

1.2.2) Biéu dié&n sé nhj phan dwéi dang BCD

Khi biéu dién bang ma BCD, mébi s thap phan dwoc biéu dién riéng biét bang nhom
4 bit nhi phan.

Vi du: Gia s ta c6 mdt sb6 hé thap phan la 1.750 va can chuyén né sang dang ma
BCD 16 bit.
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Sé6 thap phan dwéi dang BCD :

(1750)10= (0001011101010000)cp

1.2.3) Biéu dién s6 nhj phan dwéi dang hexa :

S6 nhi phan dwoc biéu dién dudi dang hexa bang cach nhom 4 bit mét bat dau tiv
phai qua trai va biéu dién méi nhém bit nay bang mét chiv sé (digit) hexa.

Digit 3 Digit 2 Digit 1 Digit 0

A N A A
- Yo Y Y

15 14 13 12:11 10 9 8 7 6 5 4

3 2 1 0

[ ofojofrfojofofof 1o 1] of 1 1] 1] 1

A
Y A ' A ' Y
Nhém 3 =1 Nhém 2 = 0 Nhém 1=A Nhom 0=F
Nhw vay : 0001 0000 1010 1111, = 10AF

Chuy:

- Biéu dién sb thap phan duéi dang hexa va BCD la khéng hoan toan twong
dwong nhau (cho két qua bang day sé nhi phan khac nhau)

- Ma BCD dwoc dung chi yéu khi dbi sé thap phan ra ma nhi phan dang
BCD trong khi ma hexa dwoc dung phd bién khi biéu di&n day s nhi phan
dwai dang ngan gon hon.

1.3 Digit, Byte, Word

D@ liéu trong PLC du’gc ma hoa dwdi dang ma nhi phan. Méi chi s6 duwoc
goi la 1 bit, 8 bit lién tiép goi la 1 Byte, 16 bit hay 2 Byte goi la 1 Word.
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Cac dai lwong lién tuc (analog) nhw dong dién, dién ap, ..khi & trong PLC déu
dwoc doi sang dang ma nhi phan 16 bit (word) va con dwoc goi la 1 kénh
(Channel).

1 Digit
—H— T :

OO0OO0 = 4bit=1digit

1 Byte | i

+ - ~ i

\ O0OO0: 0000 = 8bit =1byte !

: 1V\;l\ord | : :

: ! ! !
0000 0000 ;| 0000 ODOoOO  =! 16bit=1 word |

Ngoai ra dé biéu dién nhirng sé lwong Ién hon, ngwdi ta cé thém cac don vi
sau :

e Kilo : Trong ky thuat s& 1 Kilobit (viét tit 1a 1Kb) =2'°= 1024 bit. Tuy nhién
dé tién tinh toan nguwdi ta thwdng dung 1a 1Kb = 1000 bit.

e Mega : 1 Mb = 1024Kb. Nguwdi ta cling thuwéng tinh gan dung la
1Mb=1000Kb=1.000.000 bit.

e Kilobyte va Megabyte : Twong tw nhw sb dém véi bit nhwng cac cach viét
v@i byte la KB va MB.

e Kiloword : 1 kWord=1000 Word.

e Baud : La cach biéu dién tbc do truyén tin dang sb: baud = bit/sec.

1.4 CAu truc ctia PLC (Programmable Logic Controller - goi t&t Ia PLC):

Vé co ban, PLC c6 thé dwoc chia lam 5 phan chinh nhw sau :

Phan giao dién dau vao (Input)

Phan giao dién dau ra (Output)

Bo6 xtr ly trung tam (CPU)

Bo nhé& dir liéu va chwong trinh (Memory)
Nguén cung cap cho hé théng (Power Supply)

aproON=

Hinh 1: So’ d& cAu truc co ban ctia mot bo PLC
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PLC
Thiét bi dau vao Thiét bj dau ra

—S'o— Giao Giao —®—
—o dién " cru | ™ dign —1

K dau daura

vao (Output) —d\/O—
(Input) _@_

B6 nhé

Power
Supply

Nguén cung cap (Power Supply) bién dbi dién cung cip tr bén ngoai thanh mlc
thich hop cho cac mach dién t&r bén trong PLC (thdng thwong la 220VAC - 5VDC
hoac 12VDC).

Phan giao dién dau vao bién doi cac dai lwgng dién dau vao thanh cac muec tin hiéu
sO (digital) va cap vao cho CPU xv ly.

B6 nhé (Memory) lwu chwong trinh diéu khiéq dwoc 1ap bdi nguoi dung va cac div
liéu khac nhw co, thanh ghi tam, trang thai dau vao, 1énh dieu khién dau ra,... NOi
dung cla b6 nh¢ dwgc ma hoa dwdi dang ma nhj phan.

BO xw ly trung tam (CPU) tuan tw thwe thi cac 1énh trong chwong trinh Iwu trong bo
nh&, x ly cac dau vao va dua ra két qua ket xuat hogc dieu khién cho phan giao
dién dau ra (output).

Phan giao dién dau ra thuc hién bién dbi cac Iénh diéu khién & murc tin hiéu s6 bén
trong PLC thénh murc tin hiéu vat ly thich hop bén ngoai nhw déng mé role, bién dbi
tuyén tinh so-twong ty,..

Thoéng thudng PLC c¢6 kién trac kiéu module hoa véi cac thanh phan chinh & trén co
thé dwoc dat trén mot module riéng va co thé ghép véi nhau tao thanh mot hé théng
PLC hoan chinh.

Riéng loai Micro PLC nhw CPM1/2(A) va CP1L/1H Ia loai tich hop sn toan bd cac
thanh phan trong moét bo.

1.5 Hoat dong cua PLC

Hinh 2 dwdi la lwu d6 thwe hién bén trong PLC, trong dé 2 phan quan trong
nhat Ia Thwe hién chwong trinh va Cap nhat dau vao ra. Qua trinh nay
duwoc thwe hién lién tuc khéng ngrng theo mét vong kin goi la scan hay cycle
hodc sweep. Phan thuc hién chwong trinh goi 1a program scan chi bi bé qua
khi PLC chuyén sang ché dd PROGRAM.
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Hinh 2: Lwu dé thuc hién trong PLC

Vé chi tiét thong so k¥ thuat ctia PLC loai CP1L/1H, xin tham kh&o catalog va
tai lieu hwéng dan st dung di kem.

1.6 Cac bit dau vao tronq PLC va cac tin hiéu dién bén ngoai

Cac bit bén
trong PLC
phan anh
trang thai
dong mé
cong tac
dién bén
ngoai

000.00
Hinh 3: Céac bit dau vao

Céc bit trong PLC phan anh trang thai déng mé cla cong tac dién bén ngoai
nhw trén hinh. Khi trang thai khoa dau vao thay déi (déng/mé), trang thai cac
bit twong rng ciing thay ddi twong ng (1/0). Cac bit trong PLC dwoc td chirc
thanh tirng word; & vi du trén hinh, cac khoa dau vao duwoc néi twong trng voi
word 000.

1.7 Cac bit dau ra trong PLC va cac thiét bi dién bén ngoai
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100.15 100.04 100.00

Céac bit cia word 100

ov

Hinh 4 : C4c bit dau ra va thiét bj dién bén ngoai

Trén hinh 4 1a vi du vé cac bit diéu khién dau ra ctia PLC. Cac bit cia word
0100 (tr 100.00 dén 100.15) sé dieu khién bat tat cac dén twong ng vo&i
trang thai ("1" hoac "0") ctia né.

1.8 Cac dia chi bé nhé tronq CP1L/1H

Céc dia chi dang bit trong trong PLC dwoc biéu dién duwéi dang nhw sau :

[Tién to][Pia chi word] . [S6 cua bit trong word]

000.15 INPUT Channel 000 000.00
000.10

Bit thr 10 trong word
Word c6 dia chi 000

Trong d6 tién tb la ky hiéu cla loai dia chi bé nhé. Vi du : SR cho Special Relay, LR
cho Link Relay, IR cho Internal Relay,... Riéng ving nh¢ Internal Relay va CIO la
cac bit vao ra I/0 khong can co tién t6 IR hay CIO khi tham chiéu. Special Relay
cling thuwdng duwoc coi la Internal Relay va khong can co tién to.
Vidu:

000.00 13 bit thtr nh4t ctia word 000

000.01 la bit th&r hai ciia word 000
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000.15 la bit thir 16 ctia word 000

Chu y : Dau chdm Qhén 9éch~gil]’a dia chi word va bit ddi khi‘cé t_hé dwoc bd di;
nhwng khi nhap thi ddu chdm van nén phai nhap vao dé tranh nham Ian.

Sau day la vi du vé 2 trong sd nhirng bd nh& dac biét trong PLC cia OMRON

Holding Relay Link Relay
HR15.01 LR09.07
Bit 01 Bit 07
Word 15 Word 09
Holding Relay Link Relay
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Phan lI: Lam quen v&i PLC

1.9 Gi&i thiéu vé bd training kit CP1L/1H

A) C, ¢ kho, chuyGnh m' ch ®u vpo (INPUT SWITCHES)
A
—

S S S S S S
5 @@@@@@ra

.....‘.‘...I

oo 1o Us DB o7 DD 10

as e n

[ 3 O

SYSMAC CPM2A

- PWE e PUN @8 COMM aBTt ERRTEALM
seensee 8[| o

- & & !

o o e

ONORONOLONORORO

— 7

~
B) Cac dén chi thj trang thai dau ra (OUTPUT INDICATORS)

Hinh 1 : B6 Training CP1L/1H

B& CP1L/1H danh cho viéc dao tao (CP1L/1H Training kit) la mot bd diéu khién lap
trinh loai nho loai CP1L-L14 c6 thém 8 khoa chuyén mach dau vao dé mé phéng
cac dau vao sb (danh sb tr 0 dén 7) va c6 s&n 6 dén chi thi trang thai dau ra (danh
s6 tr 00 dén 05) dwoc diéu khién bdi chwong trinh do ngwdi dung lap  (User
program).

1.9.1 Cac thanh phan trén bé CP1L-14
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Hinh 2

Cac thanh phan chinh trén bo CP1L/1H trén hinh :

1.

10.

1.

Khe cdm card nhé& (Memory cassette)

Dung dé gan card nhé (15) dé lwu chwong trinh, cac thong sé & bd nhé di
liéu ctia CP1L/1H. N6 ciing c6 thé dung dé copy & nap chuong trinh sang
cac bd PLC loai CP1L/1H khac ma khéng can dung may tinh

Peripheral USB port

Dung dé néi véi may tinh cho viéc lap trinh

NGm chiét ap chinh (Analog adjuster)

Khi quay chiét ap nay, gia tri clia bd nhé trong PLC & dia chi A642 sé thay
ddi trong khdang 0-255.

Dau ndi dau vao chiét ap analog

Dau ndi nay dung két ndi véi tin hiéu dau vao tlr 0-10VDC, dé thay dbi gia tri
ctia thanh ghi bd nhé A643 trong khdang 0-255. Dau vao nay khéng cé cach
ly.

DIP switch

Dung dé dat cac thong sb hoat ddng nhw cdm ghi vao viing nhé chuong
trinh, ty ddng nap dw liéu tr card nho,..

Pin

Lwu néi dung RAM & ddng hd khi ngudn tét

Céac den bao hoat dong

Xem bang duwgi

- Day nguén dién cung c&p cho PLC (Power Supply Input Terminal)

- Bau ndi dat tin hiéu (Functional Earth Terminal) (chi dbi v&i loai AC) nhdm
tang kha nang chéng nhiéu va tranh dién giat

- Pau ndi dat bao vé (Protective Earth Terminal) dé tranh dién giat.

PLC c6 thé dwoc cung cap bing ngudn dién xoay chidu 100-240VAC hodc 1
chidu 24VDC (tuy loai).

- BAu néi tin hiéu vao (Input Terminal)

Céc dén chi thi trang thai dau vao (Input Indicator)

DPén LED trong nhém nay sé sang khi dau vao twong (ng lén ON

Khe cdm cac card truyén théng mé rong tuy chon

Dung dé cdm thém cac card RS-232C (16) hay RS-422A/485 (17).

Model v&i 14/20 1/0 c6 1 khe cdm c6 thé l1ap dwoc 1 card. Model 30/40/60
I/0 c6 2 khe cdm c6 thé lap dwoc 2 card truyén théng mé rong

Dau néi véi module vao ra mé rong (Expansion 1/0 Unit)
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Gidi thiéu Micro PLC "CP1L/1H"

Chwong 1

12.

13.

Dung dé néi module c6 CPU (1a module chinh cé bd xt ly trung tam -
CPU va chlra chwong trinh tng dung - User program) véi module vao
ra mé réng (Expansion 1/O Unit) dé bd sung dau vao ra cho module
chinh

Céc dén chi thi trang thai dau ra (Output Indicator)

Den LED trong nhém nay sé sang khi dau ra twong rng 1én ON
Bau ndi ngudn cap DC ra tir PLC (DC Power Supply Output Terminal)

& dau ndi cho dau ra

Bién ap ra & dau ndi ngudn cap DC chuén la 24VDC véi dong dinh
murc la 0,3A co thé dwgc dung cap cho cac dau vao so6 DC

14. Chét gan trén thanh ray DIN

15. Card nh& (Memory cassette) (tuy chon) ] )
Dung dé lwu di¥ liéu tir bd nhé flash trong CPU. C&m vao khe cdm Card nhé

(1)

16. Card truyén théng RS-232C (tuy chon)
Cam vao khe cam truyén théng (10).

17. Card truyén thong RS-422A/485 (tuy chon)
C&m vao khe c&m truyén théng (10).

Cac den LED chi thi trang thai ctia PLC (PLC Status Indicators)

bén Trang thai Chirc nang

POWER Bat PLC dang dwoc cap dién binh thuwong

(mau xanh) Tat PLC khéng duwoc cap dién binh thuong (khdng
co dién, dién yéu,..)

RUN Bat PLC dang hoat déng & ché do RUN hay
MONITOR.

(mau xanh) Tat PLC dang & ché d8 PROGRAM hodac bi dirng

ERR/ALM Sang PLC gap I6i nghiém trong (chwong trinh PLC
ngrng chay), bao gébm ca 16i FALS hay 16i
phan clrng (WDT). T4t ca cac dau ra sé tat

(Do) Nhap nhay | PLC gap moét I6i khéng nghiém trong (PLC tiép
tuc chay & ché d6 RUN)

Tat PLC hoat déng binh thwéng khéng co 16i

PRPHL Sang Dang truyén théng qua cdng USB

(Vang) Tat Hién khong cé truyén théng qua cong USB

INH Sang Bit tat dau ra (A500.15) bat.

(Vang) Lac nay tat ca cac dau ra trén PLC sé tat, bat
ké chwong trinh diéu khién

Tat Hoat d&ng nhw binh thuéng
BKUP Sang e Chuong trinh, théng sb hay bd nhé div
(Vang) liéu dang dwoc ghi vao bd nho flash hay
card nho.

e Chuwong trinh, théng sb hay bd nhé div
liéu dang dwoc doc lai tir bd nhé ngoai
sau khi bat dién

Lwu y: khéng tat dién trong khi dén nay dang
sang
Tat Hoat déng nhw binh thuéng

Khi gap mot sw c6 tram trong, cac dén chi thj trang thai dau vao sé
thay doi nhw sau :

Hwéng dan tw hoc PLC Omron
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Gidi thiéu Micro PLC "CP1L/1H"

Khi c6 16i CPU hay 16i v&i bus vao/ ra (CPU Error/ 1/0 Bus Error) :

cac LED dau vao sé tat.

Khi c6 16i v&i bd nhé hodc 16i hé théng (Memory Error/ System
Error) : cac LED d4u vao van gitv trang thai cGa chang trudc khi
xay ra |6i cho du trang thai thwc dau vao da thay ddi.

1.9.2 Vi du vé diu day (CP1L-20 )

a/ N6i day dau ra (loai tiép diém role) :

CH100 Céau chi
AN, <L

coM beén bao
COM Van dién solenoid
o1 o—~"\ o
com +24V
02 @ ov
cpiLn COM 0.5A Motor
H N\
03 z&
Confactor
COM R Role
04 v
05
06
—r 07

b/ N6i day dau vao (24VDC) :
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Cong téc
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phat (NPN)

10

11

Sensor quang loai thu

Tiép diém lién dong

_ |

Hinh 3: So b nbi day diu vao va dau ra

Chwong 1

+24VDC

-0V

1.9.3 Dinh dia chi bé nhé cac dau vao ra (/0 ALLOCATION - IR BIT)

Cac dau vao ra (I/0) trén PLC déu duoc dinh (assign) mot dia chi bd nh¢ xac dinh
trong vung nhé IR dé tham chiéu trong chwong trinh. Cac dau néi vao ra nay dwoc

danh sb san va dwoc dinh dia chi theo bang duéi day.

Trén bang 2 la dia chi bé nhé cta cac loai PLC ho CP1L/1H.

Bang 2 Dia chi b nhé vao ra cta cac loai PLC ho CP1L/1H (14,20,30,40,60 1/O)

S6 lwong dau vao ra

Pau ndi trén module CPU

trén module
CPU Input Output
14 8 dau: , 6 dau: ,
000.00 dén 000.07 100.00 dén 100.05
20 12 dau: 8dau:
000.00 dén 000.11 100.00 dén 100.07
30 18 dau: ] 12 dau: ]
000.00 dén 000.11 100.00 den 100.07
001.00 dén 001.05 101.00 dén 101.03
40 24 dau ) 16 dau )
000.00 dén 000.11 va 100.00 den 100.07
001.00 dén 001.11 101.00 dén 101.07
60 36 dau 24 dau
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100.00 dén 100.07 va
101.00 dén 101.07 va
102.00 dén 102.07

000.00 dén 000.11 va
001.00 dén 001.11
002.00 dén 002.11

Pia chi bé nhé trén module mé réong

Word trén module mé rong sé st dung word tiép theo ctia viing nhé input hay output
twong ng chwa st dung b&i module mé rong trwéc dé hodc module CPU.

CPU unit Cac word danh s3n S6 module mé réng dwoc
\Vung Input Vang Output phép néi
10-point I/O unit 0 CH 100 CH 0
14-point I/O unit 0 CH 100 CH 1
20-point I/0 unit 0 CH 100 CH 1
30-point 1/O unit 0 CH,1CH 100 CH, 101 CH 3
40-point I/O unit 0 CH,1CH 100 CH, 101 CH 3
60-point 1/0 unit 0 CH, 1 CH, 2CH 100 CH, 101 CH, 102 CH 3

Bang 3: Cac loai module m& rong loai CPM1A ctia ho CP1L/1H

Loai S6 dauvao | S6daura | Loai dau Ma
vao ra
20 dau vaora Role CPM1A-20EDR
/0 Transistor CPM1A-20EDT
12 8 NPN
Transistor CPM1A-20EDT1
PNP
8 dau vao 8 0 CPM1A-8ED
8 dau ra Role CPM1A-8ER
Transistor CPM1A-8ET
0 8 NPN
Transistor CPM1A-8ET1
PNP
Pau vaora CPM1A-MADO1
2 1 Analog
analog
Module vao ra CPM1A-SRT2I
Slave 8 8
Compobus/S
Module dau vao C3p nhiét CPM1A-
nhiét d6 ) AP nhie TS001/TS002
2 hoac 4 0
Nhiét dién trer | SEPMTA-
T TS101/TS102
Cac module mé rong dac biét
Module Model Théng sé Khdi lwong
/Analog I/O Units [CPM1A-MADO1 2 analog 0dén 10V/1dén5 [Pophan [150 g max.
inputs \V/4 dén 20 mA giai: 256
1analog |0 dén 10 V/-10 dén
output +10 V/4 dén 20 mA
CP1W-MAD11 2 analog [0 dén 5 V/1 dén 5 V/0|Pd phan
CPM1A-MAD11  |inputs dén giai: 6.000
10 /=10 dén +10 V/0
dén 20 mA/4 dén 20
mA
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1analog  [1 d&n 5/0 dén 10
output \V/~10 d@én +10 V/0
dén 20 mA/4 dén 20
mA
/Analog Input CP1W-AD041 4 analog 0 dén 5 V/1 dén 5V/0[Pd phan  [200 g max.
Units CPM1A-AD041 inputs dén gidi: 6.000
10 V/-10 d@én +10 V/
0 dén 20 mA/
4 dén 20 mA
/Analog Output |[CP1W-DA041 4 analog 1dén 5V/0 dén 10 V/
Units CPM1A-DA041 outputs 10 dén +10 V/
0 dén 20 mA/
4 dén 20 mA
Temperature CP1W-TS001 2 inputs Thermocouple input K, J 250 g max.
Sensor Units CPM1A-TS001
CP1W-TS002 4 inputs
CPM1A-TS002
CP1W-TS101 2 inputs Platinum resistance thermometer
CPM1A-TS101 input
CP1W-TS102 4 inputs Pt100, JPt100
CPM1A-TS102
DeviceNet /O |[CPM1A-DRT21 As a DeviceNet Slave, 32 inputs & 32 outputs [200 g max.
Link Unit are allocated.
CompoBus/S I/O|CP1W-SRT21 IAs a CompoBus/S slave, 8 inputs & 8 outputs [200 g max.
Link Unit CPM1A-SRT21 are allocated.
Cac dia chi trén module mé rong loai dau vao/ra so:
Module Bit dau vao Bit dau ra
S6 S6 Pia chi S6 S6 Pia chi
lwong [lwong lwong [lwong
bit words bit words
Module véi 8 input CP1W-8ED 8 bit 1word [CIO m (bit 00 dén 07) |- Khéng [Khdng co
CPM1A-8ED cod
Module |Relays CP1W-8ER === Khéng c6|Khdng co 8 bit 1word [CIO n (bit 00 dén 07)
v&i 8 CPM1A-8ER
output  |Sinking CP1W-8ET === Khong c6Khéng co 8 bit [t word [CIO n (bit 00 dén 07)
transistors [CPM1A-8ET
Sourcing  [CP1W-8ET1 --- Khoéng céKhong co 8 bit |1 word [CIO n (bit 00 dén 07)
transistors |[CPM1A-8ET1
Module véi 16 relay  |[CP1W-16ER Khong c6Khong co 16 bit [2 words [CIO n (bit 00 dén 07)
outputs CPM1A-16ER CIO n+1 (bit 00 dén 07)
Module |Relay CP1W-20EDR1 [12bit |1 word [CIO m (bit 00 dén 11) [8bit [1 word [CIO n (bit 00 dén 07)
Vi CPM1A-20EDR1
201/0  [Sinking CP1W-20EDT 12bit [t word [CIO m (bit 00 dén 11) [8bit [1 word [CIO n (bit 00 dén 07)
transistors |CPM1A-20EDT
Sourcing  [CP1W-20EDT1 [12bit |1 word [CIO m (bit 00 dén 11) 8 bit [1 word [CIO n (bit 00 dén 07)
transistors |[CPM1A-20EDT1
Module [Relays CP1W-40EDR 24 bit [2 words [CIO m (bit 00 dén 11) |16 bit |2 words [CIO n (bit 00 dén 07)
Vi CPM1A-40EDR CIO m+1 (bit 00 dén 11) CIO n+1 (bit 00 dén 07)
401/0  [Sinking CP1W-40EDT 24 bit 2 words |CIO m (bit 00 dén 11) [16 bit [2 words [CIO n (bit 00 dén 07)
transistors |[CPM1A-40EDT CIO m+1 (bit 00 dén 11) CIO n+1 (bit 00 dén 07)
Sourcing  [CP1W-40EDT1 |24 bit 2 words |CIO m (bit 00 dén 11) |16 bit 2 words [CIO n (bit 00 dén 07)
transistors |CPM1A-40EDT1 CIO m+1 (bit 00 dén 11) CIO n+1 (bit 00 dén 07)
Trong dé:

m |a ky hiéu cGa word dau vao mé rong
n la ky hiéu cta word dau ra mé& rong

Vi du: V&i bd CP1L/1H-30CDR-A v&i 30 dé,u vao/ra thi:
Trén CPU Unit: Input chiém cac word 000 va 001
Output chiém cac word 100 va 101
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Néu néi thém module mé rong CP1A-20EDR (12 vao/8 ra) thi :
Input chiém word 002, cac bit tir 00 dén 11
Output chiém word 102, cac bit ttr 00 dén 07
Néu ndi thém tiép module m& rong CP1W-20EDT (12 vao/8 ra)
thi:

e Input chiém word 003, cac bit ttr 00 dén 11

e Output chiém word 103, cac bit tr 00 dén 07
Néu néi thém tiép module mé& réng CP1W-8ED (8 vao) thi:

e Input chiém word 004, cac bit ttr 00 dén 07

e Khong c6 output word cho module nay
Céc word con lai néu chwa ndi thém module mé rong nao khac sé 1a
tw do cho chwong trinh st dung

Vélcéc module khac, xin tham khao tai liéu di kém clia cac module nay, catalog hodc
cuon “Operation Manual” & "Programming Manual".

1.9.4 Cac vung nhé& tronq CP1L/1H

Bd nh¢ trong PLC dwoc chia thanh cac vung (area) khac nhau v&i cac chirc
nang riéng biét nhw sau:

Vung nhé (area) Words Bit
O phan mém O phan mém CX-P
CX-P
ClO area  |I/O area 00 dén 199 0 dén 199 00000 gén 19915 [0.00 dén 199.15
1:1 link area 3000 dén 3063 CH  [3000 dén 3063  [300000 dén 306300 [3000.00 dén
3063.00
Serial PLC link area 3100 dén 3189 CH  [3100 dén 3189 [310000 dén 318915 [3100.00 dén
3189.15
Work area 3800 dén 6143 CH  [3800 dén 6143  [380000 dén 614300 [3800.00 dén
6143.00
\Work area W000 dén W511 CH (WO000 dén W511 W00000 déen \W0.00 dén W511.15
W51115
Holding area H000 dgén H511 CH _ |H000 dén H511 |H00000 dén H51115 [H0.00 dén H511.15
Auxiliary area JA000 dén A959 CH  |A000 dén A959 |A00000 dén A95915 |A0.00 dén A959.15
DM area D00000 dén D32767* DO dén D32767* |- -
Timer [TO00 dén T511 TO dén T511 [TO00 dén T511 [TO000 dén T0511
Counter C000 dén C511 C000 dén C511 |C000 dén C511 C0000 dén C0511

*Déi véi loai 14/20 1/0: DO - D9999, D32000 - D32767.

Chtrc nang cac vung nhé:

Vung nh& Chtrc nang
ClO area Input area
Output area C4c bit nay c6 thé dwoc gan cho cac dau day vao
ra |/O.
1:1 link area Duing cho két néi 1:1 v&i 1 PLC khac.
Serial PLC link area Dung cho két ndi 1:n v&i 1 PLC khac.
Work area Work bit cé thé dwoc str dung tuy y trong chwong
trinh
SR area Céac bit nay phuc vu cho cac chirc nang riéng biét
nhw c& bao va cac bit didu khién.
TR area Cac bit nay lwu di¥ liéu va lwu trang thai ON/OFF
tam thoi tai cac nhanh ré chuong trinh.
HR area” Cac bit nay lwu di¥ liéu va lwu lai trang thai
ON/OFF cla chiing khi ngét dién.
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AR area” Cac bit nay phuc vu cho cac chirc nang riéng biét
nhw c& bao va cac bit diéu khién.

Timer/Counter area Cac sb nay co thé dwoc dung cho ca timers va
counters.

DM area Read/Write” Dt liéu lwu & ving bé nhé DM chi cé thé duoc

truy cap thep word. Gia tri clia cac word tw lwu
gia tri khi mat dién.

Error log® Dung dé lwu thoi gian xuét hién va ma cua 16i.
Cac word nay c6 thé dwoc dung nhw 1a cac word
DM doc/ghi théng thwéng khi chire néng lwu 16i
hién khéng dwoc sir dung.

Read-only” Chuong trinh khéng thé ghi dé 1&én cac word nay

PC Setup® Dung lwu céc théng sb khac nhau diéu khién hoat
doéng ctia PLC.

Ghi chd :

1.

2.

Cac bit CIO Area va LR khi khéng dwoc dung cho cac chirc nang da dinh
clia chung cé thé dwoc dung nhw bit tw do trong chwong trinh (work bit).
Noi dung ctia cac thanh ghi HR, LR, counter, va viang bd nhé DM doc/ghi
dwoc nudi bang pin. O nhiét d6 25°C, pin cé thé Ivu ndi dung bd nhé trong
vong 5 nam.

Khi truy cap gia tri hién hanh (PV) cla timer va counter, cac sb cla timer
va counter (vi du C001, TO05) dwgc dung nhw la cac dir liéu dang word;
khi truy cap bit c& bao két thuc (Completion Flag) cta timer va counter,
chung dwoc dung nhw la cac bit trang thai.

Di liéu & cac thanh ghi tr DM6144 dén DM6655 khong thé bi ghi dé béi
chwong trinh nhwng chiing cé thé dwoc thay ddi tir thiét bi ngoai vi.

Céac ky hiéu hang sé:

Ky

hiéu Néi dung/muc dich

#0000 dén 9999 (BCD) [Cé4c gia tri cGia Timer/counter, Lénh sb

hoc BCD,..

#0000 dén FFFF (Hex) [Gia tri so sanh cho cac lénh so sanh,

copy di liéu, Lénh s6 hoc BIN,..

&0 dén 65535 Ky hiéu s6 thap phan khéng dau

Chi c6 1 sb lénh dat biét dung kiéu div
liéu nay.

1.9.5 Cac co bao

Cac c& bao trong PLC dwgc CPU ty déng dat dé phan anh cac trang thai & gia tri
cua hoat déng bén trong PLC hodac cla chwong trinh.

Tén Nhan © phan mém CX-P  [Chirc ning
(symbol)

Co bao 16i-Error flag [ER P ER - Bat ON khi Iénh dung di liéu BCD mudn st dung
d@ liéu khong phai & dang BCD.
» Bat ON khi tham s6 cua Iénh khong hop 1€ (vi du gid|
tri vwo't ra ngoai khdang).

Co bao 16i truy cap- |AER P_AER Bat ON khi truy cap vao vung nh& khéng dwoc phép

IAccess error flag

C& nho-Carry flag  [CY P_CY » Bat ON khi sb lwong digit tang hay giam khi thuwc
hién 1énh so hoc.
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- Cac Ienh dich du ligu & sb hoc c6 thé dung co nay
nhw 1 phan cla qua trinh thyc hién

OFF flag

Co& bang-Equals flag |= P_EQ - Bat ON khi lénh so sanh cho két qua “Bang’.

- Bat ON khi két qua thuc hién béng 0 vai cac lénh

tinh téan hay copy di liéu
Co khéng bang- < > P_NE Bat ON khi Iénh so sanh cho két qué “Khéng Bang’.
Unequal flag
C& l16n hon-Greater [> P GT Bat ON khi lénh so sanh cho két qua “Tham s 1 >
than flag Tham sb 2”.
C®& I&n hon hay bang [>= P GE Bat ON khi Iénh so sanh cho két qua “Tham s 1 >=
- Greater than or Tham sb 2”.
equals flag
C& nhd hon- Less < P LT Bat ON khi lénh so sanh cho két qua “Tham sb1<
than flag Tham sb 2”.
C& Co nhd hon hay |<= P LE Bat ON khi lénh so sanh cho két qua “Tham s6 1 <=
bang-Less than or Tham sb 2”.
equals flag
Co am- Negative flag N P_N Bat ON khi Iénh tinh téan cho két qua byte cao =1
C& tran trén- OF P_OF Bat ON khi Iénh tinh téan cho két qua tran trén
Overflow flag
C& tran dwdi- UF P_UF Bat ON khi Iénh tinh téan cho két qua tran dwdi
Underflow flag
Co luén ON- Always |ON P_ON Ludn luén ON
ON flag
C& luén OFF- Always |OFF P_OFF Ludn luén OFF

Luwuy:

- Céc co bao trén khi nhap vao dé s dung trong chwong trinh chi st dung tén
nh&n (symbol) ma khéng dung dia chi. Trong phan mém CX-Programmer, cac
tén nhan nay bat dau bang “P_”, vi du P_OFF

- Cac c& bao trén dwgc dung chung cho tban bd chwong trinh, ké ca chuong
trinh con, task,... Vi vay, d& phan anh dung két qua cla 1énh, can s dung
cac cO nay ngay sau cac lénh tac dong Ién cac co bao.

110 Nbi ghép giira PLC va thiét bi ngoai vi :

Dé PLC co thé giao tiép dwoc véi thiét bi ngoai vi qua cong USB Peripheral Port, chi

can 1 cap nbi USB théng thuong (2).

Khi ndi bang cap USB chi cho phép két néi 1 may tinh voi 1 PLC. Khéng nén rit cap noi
ra khdi PLC hay may tinh trong khi dang online, néu khéng sé cé thé bi 16i sau:
[Windows 2000, XP]
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Néu cam lai cap USB thi CX-Programmer van chwa thé vé trang thai online véi PLC. Pau
tién can chuyén CX-Programmer vé trang thai offline, cdm lai cap USB, rdi chuyén CX-
Programmer vé trang thai online.

[Windows 98, Me]

Néu CX-Programmer & trang thai online ma rat day USB ra, hé théng c6 thé bj 16i gay
treo may & can khéi dong lai may tinh.

1.11 _Cac bwdérc thwe hién cai dit USB driver cho PLC & két ndi PLC vé&i may
tinh

1- BatPC & PLC
2- Noi PC & PLC v&inhau quacap USB
May tinh sé& nhan dién thiét bi dwoc két ndi la OMRON-PLC.

.j,) Found New Hardware

OMRON-PLC

Hop thoai Found New Hardware Wizard sé hién thi cac bwéc cai dat USB driver
3- O”hép thoai Found New Hardware Wizard, chon [No, not this time] roi
bam Next

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

‘windows will search for cument and updated software by
looking on your computer, on the hardware installation CD, or on
the Windows Update Web site (with pour permission).

Read our privacy policy

Can Yindows connect to Windows Update to search for
software?
) Yes, this time only

() Yes, now and every time | connect a device
Fy ] s

Click Mext to continue.

i Next> | Cancel

4- Chon [Install from a list of specific location (Advanced)], rdi bAm [Next].
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Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you install software for;

OMRON-FLC

') If your hardware came with an installation CD
<2 or floppy disk, insert it now.

‘what do you want the wizard to do?

. §3 Ingtall the software automatically (Recommended

Click Mext to continue,

I Mest > I[ Cancel I

5-  Chon [Include this location in the search] va kiém‘tra duong dan [C:\Program
Files\OMRON\CX-ServennUSB\Win2000_XP\Inf] roi bam Next

Found New Hardware Wizard

Please choose your search and installation options. :‘§

(%) Search for the best driver in these locations.

Use the check bowes below ta limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

[] Search removable media (floppy, CD-ROM...]

#[Tnclude ths lgcation in the search: s
g  Files\OMRONAC ServerUSB\w2kiint v+ [

eI g

(O Don't search. | will choose the driver to install

Choase this option to select the device driver from a list, Windows does not guarantes that
the driver you choose will be the best match for your hardware.

¢ Back Next > Cancel

Qua trinh cai dat USB driver sé dugc thyc hién.
Bam chon [Continue Anyway] khi hép thoai canh bao hién ra:
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Hardware Installation

L ] E The software pou are installing for this hardware:
.
OMROMN SYSMAL PLC Device

haz not pazzed Windows Logo testing to verify itz compatibility
with Windows XP. (Tell me why this testing is important. )

Continuing your installation of this software may impair
or destabilize the comrect operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

E Continue Anyway Ei STOP Installation |

6- Bam [Finish] dé két thac viéc cai dat USB driver

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:
E OMRON SYSMAC PLC Device

Click Finish to close the wizard.

Dé kiém tra USB driver da dwoc cai dung chua, bdm té hop phim [Windows] + Break
dé hién thj hop thoai System properties (hodc bam Start, chon Settings, chon Control
Panel, réi chon System), chon Hardware réi chon [Device Manager],

USB driver [OMRON SYSMAC PLC Device] sé duoc hién thi & phan [Universal
Serial Bus controllers].
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L, Device Manager

File Action ‘iew Help

HES 2 a

+ & IEEE 1394 Bus host controllers A
+ 1» Keyboards

+ ) Mice and other pointing devices

+ E8 Network adapters

+ 5 Ports (COM&LPT)

+ %8 Processors

+ @, sound, video and game controllers

e System devices
- Universal Serial Bus controllers

= OMROM 5YSMAC PLC Device
& Standard Enhanced PCI to USE Hast Controller
€ Standard Universal PCT to USE Host Controller
&g Standard Universal PCT to USB Host Controller
63 Standard Universal PCI to USB Host Controller
& Standard Universal PCT to USB Host Controller
o USB Root Hub
&% USB Root Hub
é USB Root Hub
65 USB Root Hub
6 USB Root Hub

v

Néu khéng thdy [OMRON SYSMAC PLC Device] thi can cai d&t lai USB driver.

Néu ndi thiét bi RS-232C bén ngoai véi PLC qua cong RS-232C trén card truyén
thong cam thém trén CPU Unit, chi can c6 1 cap RS-232C.

So db chan céng RS-232C

o ;—%_ 6 DCD
R0 5_1o &1~ & o

o{—
RTS4__19 9 SG
CTS5 %

Hinh 4 : So d6 chan céng RS-232C trén card truyén théng cadm thém

1.12 Cac tinh nang chinh cua bé CP1L

1.12.1)Module CP1L chinh cung‘cép 6 loai voi s6 lwong 1/0 khac nhau : 10, 14, 20,
30, 40 va 60 I/O. Tat ca déu co6 san cong USB.

1.12.2)C6 thé 1ap thém téi da 1a 1 (v&i loai 14 & 20 1/0) hoac 3 module mé réng (Vi
loai 30, 40 & 60 I/O) (xem bang 3)

1.12.3) Input time constant : d& giam anh hwéng do nhiéu hay do tin hiéu vao lap bap
khéng 6n dinh, dau vao ctia CP1L/1H c6 thé dwoc d&t mot hang sb thdi gian
tréla, 2, 4,8, 16, 32, 64 hay 128 ms.

1.12.4) Lap trinh bang ngdn ngir bac thang (ladder), dong I&énh (statement list), lénh
c6 cAu tric (Structured text), Khdi Iénh (Function Block) hodc lwu dé (SFC)
bang phan mém chay trong Windows v&i CX-Programmer. Khong hd tro bd
lap trinh cam tay.

1.12.5)C6 2 chiét ap chinh dd Ién thanh ghi bén trong PLC (Analog Volume
Adjustment) v&i khodng thay ddi gia tri tir 0-250 (BCD) thich hop cho viéc
chinh dinh timer hodc counter bang tay.

Hwéng dan tw hoc PLC Omron Trang 1-23 Van phong dai dién OMRON Viét nam



Giéi thiéu Micro PLC "CP1L/1H" Chwong 1

1.12.6) C6 thé nhan xung vao tir Encoder v&i 2 ché dé chinh :
- Incremental mode ... 100 KHz
- UP/DOWN mode ... 50KHz
1.12.7) Cé Interval Timer téc do cao v&i thoi gian dat tr 0.5 ms - 319.968 ms. Timer
c6 thé dwoc dat dé kich hoat ngat don (One-shot Interrupt) hodc I&p di l3p lai
ngét theo dinh ky (scheduled interrupt).

1.12.8) C6 dau vao toéc do cao dé phat hién cac tin hiéu véi d6 rong xung ngan (t6i
50 microsec) khéng phu thudc vao thoi gian quét chuwong trinh.

1.12.9) Truyén théng theo chuén Host Link/NT Link hoac 1:1 Data Link qua cbng RS-
232C/RS422/485 trén board cdm thém trén CPU Unit.

1.13 Analoqg Setting Function

B6 CP1L/1H c6 s&n 1 chiét 4p dau vao & 1 dau ndi chiét ap ngdai dé chinh gia tri
thanh ghi bén trong PLC (Analog Adjuster) v&i do phan giai 8 bit va khoang gia tri
thay ddi tir 0-255 (BCD).

Chiét ap Analog Adjuster > Word A642
Dau ndi chiét 4p Analog ngoai -> Word A643
- DC24V 1.4kQ
(1/2W)
T CPIL
o}
Hinh 6: So d6 ndi dau nbi chiét ap ngoai
Word A643

281
100(Hex) 256

0 10 11 Input Voltage (V)

1.14 Giao tiép truyén thong (Communications)

1.14.1) Giao tiép dung Host Link
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Giao tiép dung giao thirc Host Link ctia Omron cho phép t&i 32 bd PLC c6
thé dwoc két néi véi 1 may tinh chi (Host Computer). Host Link cé thé ding trén
duon truyén RS-232C hodc RS-422C. Khi dung RS-232C chi cho phép két ndi
1:1 gitva 1 PLC vé&i 1 computer trong khi két ndi dung RS-422 cho phép két nbi
t&i 32 PLC trén mang véi 1 may tinh (1:n). C6 thé dung céng RS-232C hoac
céng RS-422C.

> Két ndi1:1

RS-232

Hinh 7 : Két ndi 1:1 Host Link gitra PLC va may tinh

> Kétndi 1:n

So d6 sau day cho phép két néi t&i 32 PLC v&i 1 may tinh dung cap truyén RS-422.
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RS232
Adapter
RS232/RS422
Cap RS422
PLC #0 PLC #31

ccccc

e Khoang cach tbi da khi dung cap RS-422 1a 500m.

Bang 4 Loai adapter dung cho két néi 1:n:

Loai Céng dung Ma
Link Adapter Chuyén dbi gitra 2 chuan dién RS-232C va RS-422 | NT-AL001
Hodc K3SC-10

Chi tiét vé cac bg Iénh Host Link cho Iap trinh phan mém két ni gitra PLC véi may
tinh, xin tham khao cudn “Programming Manual” va “Operation Manual” cla
CP1L/1H.

1.14.2) Lién két div liéu 1: 1 giiva 2 PLC (1:1 PC Link)

C6 thé thiét 1ap mot lién két di liéu (data link) cla bd nhé gitra 1 bd CP1L/1H véi 1
bd PLC loai CPM1/2(A), CP1L/1H, CQM1, C200HS, C200HE/G/X hay SRM1. Dé
thwc hién lién két can cé cap RS-232C. Sau khi lién két di¥ liéu gitra 2 PLC da dwoc
tao l1ap, di¥ liéu trong vung lién két ctia 2 PLC nay sé dwoc tw dong trao doi gitra 2
PLC ma khong can 1ap trinh.
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Giéi thiéu Micro PLC "CP1L/1H" Chwong 1

Loai Céng dung Model N’
Cap ndi Dé nébi gitra cac PLC véi nhau (chuan RS- | Ty tao hodc mua
232C) (max. 15m)

Hinh 9: Két ndi 1:1 PLC Link dung cbng Peripheral Port (hinh trén) va cdng RS-232C
(hinh duoi)

‘?l Mgster 9

= CEEEEEE;
Wl

RS-232C
1:1 Link

© Vidu veé lién két 1:1 giitra 2 b6 CP1L/1H

Trong mbi bd CP1L/1H, c6 mét viing bd nhé déc biét goi la "1:1 Link Area" lam
nhiém vu trao dbi di¥ liéu gitra 2 PLC da dwoc thiét lap két néi div lieu kiéu 1:1. Pay
la cac thanh ghi 16 bit c¢é dia chi tir CIO 3000 dén CIO 3015 (tbng cong 16 word/128
bit), trong d6 8 word cho viéc ghi, 8 word cho viéc doc (Lwu y: cac series PLC loai C
Series dung viing nhé LR cho 1:1 Link Area). Khi két ndi, mot PLC phai dwoc dat la
master, con PLC kia la slave.

CIO 3000 CIO 3000

CIO 3008 CIO 3008

CIO 3007 ClO 3007

CIO 3015 CIO 3015

MASTER SLAVE

Budrc 1: Dat thong sé trong PLC

Dé dat ché do két ndi truyén tin gitra 2 PLC, phan settings méi bd CP1L/1H phai
dwoc dat phu hop, trong d6 c6 1 bd Ia 1:1 Link Master, con bé kia la 1:1 Link Slave nhw
trong hinh dudi.

Viéc dat settings cla tirng bd PLC dwoc thwc hién trong tab Settings trong phan
mém CX-Programmer (xem chwong 3), sau d6 download vao trong PLC.
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Chwong 1

Gici thiéu Micro PLC "CP1L/1H"
=2 PLC Settings - NewPLC1
File Options Help
Startup ] Settings ] Timings ] Input constant  Serial Port 1 l Serial Port 2] Perpheral Service ] Built-in Input ] RN
Communications Settings Link Words
{+
F Baud Format Mode
| [1:1Link (Master) =l
PC Link {Slave) ~
Start Code End Code PC Link (Master)
o (= NT Link {1:1 o
i El i i
o 1:1Link (Master) b’
Response Timeout Unit Number Delay NT/PC Link Max PC Link Unit No.
- e | = -
=] 100 ms =] =] 10 ms =]
(default 5000ms)
CPILM |Offline
Buwérc 2 : Viet chwong trinh truyén va nhan div liéu

Mbi bo CP1L/1H sfa tw g"éng trao déi di liéu voi })6 PLC kia mé ta khéng can lap
trinh. Tuy nhién dé truyen dang di liéu mong muon va nhén két qua vao 1 bé nhé
riéng, can thwc hién chuong trinh c6 dang twong tw sau day :

Chuwong trinh & bé PLC Master

25313 (Always ON)

| | MOV(21)
000
3000
MOV(21)
3008
200
O b6 CP1L/1H Master

GUri di¥ liéu tlr Master
t&i Slave

Nhan di liéu tir Slave

Hwéng dan tw hoc PLC Omron
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Giéi thiéu Micro PLC "CP1L/1H" Chwong 1

Chuwong trinh & bo PLC Slave

25313 (Always ON)
II MOV/(21)
DM10 Gm div liéu tr Slave
t¢i Master
3008
MOV(21)
Nhan di liéu tr Master
3000
200

& bo CP1L/1H Slave

Hoat déng cua hé théng 1:1 Link

Sau khi 2 PLC chuyén sang ché d6 RUN va cac cap, thong sb thiét lap da
dwoc cau hinh dung, di liéu & cac vung thanh ghi 1:1 Link Area & 2 b6 PLC sé
duwoc ty dong trao doi.

& bé PLC master : Dir liéu tir thanh ghi [IR] 000 dwoc chuyén (bdng lénh
MOQOV) vao thanh ghi 3000. Sau d6, di¥ liéu & 3000 clia b6 Master dwoc ty dong
truyén sang thanh ghi 3000 & PLC slave dong thoi div liéu tir thanh ghi 3008 (nhan
duworc tlr PLC slave) dwoc chuyén (copy) vao thanh ghi 200 ctia PLC master.

& b6 PLC Slave : D liéu tv thanh ghi DM10 dwoc chuyén vao thanh ghi
3008. Sau d6, div liéu & 3008 cla bd Slave dwoc tw dong truyén sang thanh ghi
3000 & PLC Master dong thoi div liéu tir thanh ghi 3000 (nhan dwoc tr PLC master)
dwoc chuyén vao thanh ghi 200 ctia PLC slave.

WRITE —20_ | WRITE ~| READ 00 ReAD
3007 area A area 3007
Tw déng thyc hién
READ WRITE
READ —3008 | v L3008 \eirE
area area
3015 3015
Master Slave

1.14.3) Truyén théng dung NT Link

NT Link cung cép phuong tién trao déi di liéu nhanh bang phwong thirc truy
cap tryc tiep gitba bd CP1L/1H v6i man hinh Programmable Terminal-PT truc tiep
v@i cong RS-232C hoac RS-422/485 (can c6 card RS232 hoac RS-422/485 cam trén
CP1L/1H).
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Gioi thiéu Micro PLC "CP1L/1H"

Chwong 1

RS-232C

1:N NT Link

Két néi 1:1 NT Link

B

Coéng dung

Model N°

Cép nbi RS-232C

NGi gitra bo chuyén doi va
cong cla PT

Tw tao hoac mua

Két n6i 1:N NT Link

Két nbi gitra cdng RS-422/485 trén CP1L v&i nhiéu man hinh.

RS-422A/485
ij CP1L CPU Unit 1:N NT Links
Bd Céng dung Model N°

Cap nbi RS-422/485

No6i gitra bd chuyén déi va
cbng cta PT

Tw tao hoac mua

B6 chuyén dbi RS-
422/485

Chuyén d6i tr chuan RS232
sang RS-422/485 cho cac
cong RS232 clia man hinh

Hwéng dan tw hoc PLC Omron
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Giéi thiéu Micro PLC "CP1L/1H" Chwong 1

Hwéng dan tw hoc PLC Omron Trang 1-31 Van phong dai dién OMRON Viét nam



Chwong 2

Cac lénh
lap trinh bac thang

va mnemonic




Céc lénh 1ap trinh co’ ban Chwong I

2. Bwée dau véi lap trinh (Programming)

2.1 Cac ché do lam viéc cua PLC

PLC c6 thé dwoc dat mot trong 3 ché do tir phan mém lap trinh CX-
Programmer.

4 N

3 ché do lam viéc ctia PLC

e PROGRAM mode : La ché d6 dung khi viét chwong trinh hay thuc
hién cac thay dbi hodc stra ddi déi véi chwong trinh hién hanh

e MONITOR mode : L& ché dd dwoc dung khi thay déi n6i dung bod
nh& trong khi PLC dang chay (Run).

« RUN mode : La ché d6 dung dé thuwc hién (chay) chuong
trinh ma ta da lap va nap vao PLC. Chwong trinh bén trong PLC
khong thé duoc thay dbi khi dang & trong ché dd nay.

- /

Theo méc dinh, PLC ctia Omron déu c6 thé dwoc 1ap trinh song song bang 2
ngdn nglr: Dong 1&énh (Statement List hay mnemonic code) & So db bac thang
(Ladder diagram). Trong tai li&u nay sé chi yéu trinh bay vé So dd bac thang,
kém theo bén canh la cac Iénh twong rng twong dwong dang Dong 1énh
(Statement List).

21.1) Vi du vé mét mach tw giiv (self-holding)

START
O O
STOP
q O
INPUT
Q :
dl "o i SET: i."-.' 7l
| T e e e
e | — a)
OUTPUT
Power Supply
| Input | Thiét bj ngoai | | Output | Thiétbi |
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Céc lénh 1ap trinh co’ ban Chwong I

ngoai
00000 NGt bAm Start 100.00 Motor
00001 NGt bAm Stop
Ladder Diagram Mnemonic Codes
00000 00001 > Py X
D. chi Lénh Th. so
— | 4 Coooo > 00000 |LD 00000
100.00 0001 |OR 100.00
— 0002 |ANDNOT |[00001
0003 |OuT 100.00
D 0004 | END(01)
b) C)

Hinh 24: a) So' d6 nbi PLC v&i mach bén ngoai
b) Chuwong trinh dang ngén nglr bac thang (Ladder Diagram)
¢) Ma chuwong trinh dang Mnemonic Codes

Chuong trinh nay sé dam bao dau ra 100.00 sé ludn & trang thai ON khi
00000 lén 1 bat ké sau d6 trang thai ctia dau vao 00000 nhw thé nao.

2.1.2) Lap trinh bing SO PO BAC THANG (LADDER
DIAGRAM)

Ban diu, PLC dwoc st dung chl yéu dé thay thé cac so dd dién phic tap
gdm rét nhiéu cac role, tiép diém, timer, mach gilr, .. va cac phan t& dién
trung gian khac lam nhiém vy cta cac mach logic. Tuy nhién khi dung PLC,
cac phan tr logic trung gian nay dwoc thay thé hoan toan bang cac so d6
dién "a0" bén trong PLC do nguoi thiét ké lap trinh. Viéc mé phdng cac so d6
dién nay dwoc lap bang mét dang ngén ngir diéu khién goi la so d6 bac thang
(LADDER DIAGRAM).

Vi du vé mét so d6 bac thang

Tiép diém Tiép diém
thuong mo thwérng dong
Power bus Power bus phai

trai \ 100.00 /
00 01 :
00000 | v O

\

Nut_Bat Nat_T&t
100,00 Role 1 T~ Cuonday
l (hut/nha tiép
| didm)
END

00004

Thanh phan co ban clia mét so d6 bac thang bao gém :
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Céc lénh 1ap trinh co’ ban Chwong I

- Power bus trai va phai : gibng v&i day nguén "néng" va day "ngudi” clia so
dd dién. Cac power bus nay ludn dwoc vé théng dwng nhw trén hinh.

- Céc tiép diém thwdng déng (NC) va thuwong mo (NO)

- Céc cudn day hat/nha céac tiép diém khac

- Cac phan ti dién khac nhu timer, counter,.. va cac 1énh khac.

Trong so db nay, cudn déy role ngoai cung bén phai sé chi nhan dwoc dién
ttr power bus trai (ttrc day "nong") khi cac tiép diém di trwdc bén trai nd "cho
phép" dong dién di qua, tirc déu dong. Do vay céac tiép diém (va tb hop dau
ndi cta chung) thuéng dwoc goi 1a diéu kién thuc thi (execution condition)
cho cudn day hay cac Iénh khac di sau.

Céc cudn day, cac tiép diém va mot sd cac phan t&r khac luén cé mét dia chi
trong bd nhé dé tham chiéu va s dung trong chwong trinh. Dia chi nay dwoc
ghi phia trén ky hiéu cGa phan t& nhw trén hinh. Con cac tén mé ta chirc ndng
cta ching nhw Nat_Bat, Nut_Tat, .. dwoc ghi bén dwéi. Dia chi cla tiép diém
sé diéu khién (d6ng/mé) tiép diém nay; ngwoc lai, cudn day lai diéu khién bat
tat ON/OFF dia chi di kém cla cudn day.

2.2 Cac lénh lap trinh co ban

PLC thuwong duoc 1ap trinh bang mét ngdn nglr mé phéng gibng nhu so @6
dién goi la Ladder Diagram. Méi phan t&r cla so do la mét Iénh (Instruction).
Cac lénh phtrc tap thuwong céd mét ma Iénh (Code) riéng.

2.2.1) Lénh tiép diém: Load (LD) va Load Not (LD NOT)

Lénh LOAD hay LOAD NOT Ia lénh tiép diém thuwong hé & tiép diém thuwong
dong, dung lam diéu kién khéi ddu mét thang maéi trong so dd bac thang va
c6 chirc nang gidng véi mot tiép diém cha so d6 dién. Cac tiép diém khi ndi
v&i cac phan tlr khac thwérng déng vai trd [am diéu kién thwe hién (execution
condition) cho cac phén tlr di sau nd. Lénh nay luén dwgc gan v&i moét dia chi
bit xac dinh trang thai cua tiép diém nay.

Chu y 1a 2 1&nh nay ludn luén nam & phia trai nhat ctia moét khéi logic trong so
dd bac thang (nghia la khéng cé mét I1énh nao loai khac dwgc phép nam &
phia trai ctia Iénh nay trong khéi logic).

Co6 2 loai:

- Lénh LD : Twong dwong v&i mét tiép diém thweng mé (Normally Open
- NO) trong so dd dién. Khi bit di kém Ia 1 (ON), tiép diém sé dong va
cac phan t&r (Iénh) di sau tiép diém sé& dwoc hoat dong (cé dién) va
nguoc lai khi bit di kém 14 0 (OFF), tiép diém s& m& va cac phan ti di
sau tiép diém sé khong dwoc hoat dong (khong co dién chay qua tiép
diem)

- Lénh LD NOT : Twong dwong v&i mot tiép diém thwong dong
(Normally Closed - NC) trong so' d6 dién. Khi bit di kém |a 0 (OFF), tiép
diém sé& dong va cac phan tir (Iénh) di sau tiép diém sé duwoc hoat

dong (co dién) va ngwgec lai khi bit di kem la 1 (ON), tiép diém sé& mé
va cac phan t& di sau tiép diém sé& khong dwoc hoat dong (khéng co
dién chay qua tiép diém)
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Cac lénh lap trinh co’ ban

LOAD-LD (Normally open) »>

LOAD NOT-LD NOT >
(Normally Closed)

Chuwong Il

B:BIT

IR, SR, AR, HR, TC, LR,

Y

Cac dia chi c6 thé truy cap & dang bit

Vidu:

00001 . = A z

U Bia chi Lénh Th. so
0 1| 00000 | LD 00000
Lénh LD 00001 Lénh khac... | ...
00000 00002 LD NOT 00000
5 /H/ S 00003 Lénhkhac.... | ...

Lénh LD NOT

2.2.2) Lénh tiép diém: AND va AND NOT

Lénh AND (AND NOT) ding dé tao ra cac tiép diém thuong mé (thuwong
dong) theo sau (ndi tiép) vi cac tiép diém tao ra béi 1énh LD hay LD NOT.

AND-AND _| |_

5 B:BIT

AND NOT-AND NOT IR, SR, AR, HR, TC, LR

—H X

Cac dia chi c6 thé truy cap & dang bit

Vidu: AND, AND NOT

Dia chi Lénh Th. S6
00000 |[LD 00000
00001 | AND NOT 00100
00002 | AND LR 00000
00003 | Lénh..

2.2.3) Lénh tiép diém: OR, OR NOT

Lénh OR (OR NOT) tao ra céc tiép diém thuwérng mé (thworng déng) ndi song
song v&i mét nhanh khac.

B:BIT
IR, SR, AR,VHR, TC, LR

OR-OR

_“'B_

ORNOT-ORNOT — T

—Hr—

Cac dia chi c6 thé truy cap & dang bit

Vidu: OR, ORNOT

00000

/H/ Instruction.

00100

1t | Piachi | Lénh | Thamsd
o
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Cac lénh lap trinh co’ ban

Chuwong Il

2.2.4) Lénh AND LD va OR LD

00000 LD NOT 00000
00001 OR NOT 00100
00002 OR LR 00000

00003 Instruction

AND LOAD-(AND LD)

va

OR LOAD-(OR LD)

- Lénh AND LD néi tiép 2 khdi logic v&i nhau trong mét so dd

thang.

- Lénh OR LD néi song song 2 khéi v&i nhau trong mét so d6

thang

bac

bac

Can chu y th& tw nhap lénh nay: cac khdi logic can ndi véi nhau dwoc nhap
riéng ré trwde, sau 6 maéi nhap 1énh OR LD hoac AND LD.
Lénh nay khéong can tham sO & chi can dung khi viét chwong trinh dang

mnemonic.
Vidu: ANDLD
{00000 ! ! oo002 !
i I I E : I I E Instruction.
00001 |1 00003
! [ Ll | ! D.chi | Lénh Th. s6
L A ! 00000 | LD 00000
lmmmmooeo- BEEEEEEE b ' 00001 | OR 00001
00002 LD 00002
00003 | OR NOT 00003
00004 AND LD
Vidu ORLD
! 00000 00002 1
. | | L : )
R N AT Instruction.
ES g ]
i ol()(im olooloa I
I 11 T 1
. 1
Dia chi Lénh Th. s6
00000 | LD 00000
00001 | AND NOT 00001
00002 | LD 00002
00003 | AND 00003
00004 |OR LD
00005 |Lénh.. | ...

2.2.5) Lénh cudn day: OUT va OUT NOT

Hwéng dan tw hoc PLC Omron
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Céc lénh 1ap trinh co’ ban Chwong I

Lénh OUT (OUT NOT) sé bat bit dworc gan cho I&nh nay 1én ON (xudng OFF)
khi didu kién thuc thi di trwéc n6 1a ON va sé reset bit nay vé OFF khi diéu
kién di trwdc [a OFF. Lénh OUTPUT gibng vé&i chirc ndng cudn day trong so
dd dién 1a khi mét cuén ddy nhan dwoc dién ti tiép diém (diéu kién) di trudc
né sé hut (déng) hay nha (m&) tiép diém di kem.

Ky hiéu: OUTPUT-OUT

B:BIT
- [R, SR, AR, HR, LR, TR
Y

Cac dia chi c6 thé truy cap & dang bit

Vidu: Lénh OUT

‘ 00000

¥
| | 100.00 ]
D. chi Lénh Th. s6

00000 LD 00000
00001 ouT 100.00

Tiép diém 00000 la diéu kién thwc thi ctia cudén day 100.00.

Ky hiéu: OUTPUT NOT-OUT NOT

. B:BIT
8. SR, AR, HR, LR, TR

Céc dia chi c6 thé truy cap & dang bit

Vidu: OUT NOT

‘ 00001
| |
‘ ! 100.00

b. chi Lénh Th. s6
00000 | LD 00001
00001 OUT NOT 100.00

2.3 Cac ham chirc nang dac biét - Function ( FUN )

Ngoai cac lénh diéu kién va dau ra don gian trén, trong PLC loai CP1L/1H
con ¢ cac lénh véi cac chire ndng phire tap khac. Méi 1énh nay déu cé mot
ma lénh (code) riéng. Khi dung CX-Programmer, ta sé& dung cbéng cu
Instruction dé thém 1 ham chlrc ndng va c6 thé nhap ma lénh hoac tén lénh
déu duoc.

Dwéi day 1a ma ctiia mot sé 1énh trong PLC loai CP1L/1H :
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Céc lénh 1ap trinh co’ ban Chwong I

FUN 01 la 1énh END ( End Instruction )

FUN 02 ), IL ( Interlock )

FUN 03 ), ILC ( Interlock Clear)

FUN 04 y JMP ( Jump End )

FUN 05 y JME ( Jump End )

FUN 10 " SFT ( Shift Register )

FUN 11 y KEEP ( Latching Relay )
FUN 12 . CNTR ( Reversible Counter )
FUN 13 . DIFU ( Differentation - Up )
FUN 14 ' DIFD ( Differentation -Down )

Chuay:
@ - Céac s6 0 & dau cac ma lénh (vi du 01 (END), 02 (IL),...) phai dwoc
nhap vao. Néu chi nhap chi sé sau thi két qua co thé khoéng dung.
- Khi biéu dién lénh, nguoi ta thwong ghi kém ca ma 1énh cua lénh
do trong dau ngodc don theo sau tén 1énh. Vi du: END(01), IL(02),..
Tuy nhién khi nhap 1énh vao chuwong trinh thi chi can nhap tén I&énh
hodc ma 1énh |a du.

2.3.1) Lénh END (01)

Lénh END(01) dung dé danh dau diém két thac cia chwong trinh. M6t
chwong trinh ¢c6 thé c6 nhiéu Iénh END (01) nhwng PLC sé chi x(r ly cac 1énh
t dau chwong trinh dén Iénh END dau tién ma no gap, sau d6 chwong trinh
lai bat dau tir Iénh dau tién cta chwong trinh. Néu khéng cé 1énh END trong
chwong trinh, khi PLC chuyén sang ché do RUN thi trén man hinh cta bo 1ap
trinh cam tay sé bao 16i "NO END INSTR" va chuwong trinh sé& khong duwoc
thwe hién.

Vi du Chuwong trinh dang so dd bac thang (trén) va dang Mnemonic twong
dwong (dwdi) deu khéng c6 Iénh END(01), do do sé bi bao 16i va khéng thé

chay dwoc:
0 : O?(EOO i : OO?OIZ i Instruction.

i 00001 ' 00003 i

: || ———— ]

R i (R i b. chi Lénh Th. sO
00000 | LD 00000
00001 | OR 00001
00002 | LD 00002
00003 | OR NOT 00003
00004 | AND LD -

L&i sé bao nhw sau trén phdn mém CX-Programmer:

NO END INSTRUCTION!

2.3.2) Lénh IL (02 ) va ILC (03)
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Céc lénh 1ap trinh co’ ban Chwong I

Lénh IL (Interlock) va ILC (Interlock Clear) luén dwgc dung di kém véi nhau.
Khi mét 1énh IL dwgc dat trwdc mét doan chwong trinh, diéu kién thwe hién
cla IL sé diéu khién diéu kién thwe hién clia toan bo cac Iénh bat dau tir sau
Iénh IL cho dén 1énh ILC dau tién sau lénh IL nay. Khi diéu kién thuwc hién cla
lénh IL 1& ON, chwong trinh van dwoc thwc hién binh thwdng. Khi diéu kién
thwe hién cha lénh IL 1a OFF, tAt ca cac Iénh theo sau lénh IL cho dén lénh
ILC dau tién déu dwoc thi hanh véi diéu kién thwe hién la OFF. Nghia la cac
lénh Output ndm gitra IL va ILC sé 1a OFF.

Chuwong trinh sé tré lai hoat déng binh thwéong sau Iénh ILC.

P. chi Lénh Th. s6
00000 LD 00002
00001 IL (02) 3
00002 LD 00003
00003 AND 00004
00004 ouT 100.00
00005 LD 00005
00006 ouT 100.01
00007 LD NOT 00006
00008 ouT 100.02
00009 ILC(03) -
00010 END(01) 3
Chuy:

- Céc bit dwoc set hodc reset béi 1énh KEEP dé&t trong khdi INTERLOCK
van & trang thai ci cla chang.

- Timer nam trong khéi INTERLOCK sé bi reset khi diéu kién thwc thi cta IL
Ia OFF hodc khi méat dién.

- PV cua counter ndm trong khdi INTERLOCK sé& khdng bj reset khi diéu kién
thwe thi ctia IL 1a OFF.

02

I I IL(02
00003 00004

| | 01000
0000! | |

01001

00006

/H/ 01002

ILC(03

U0k

END

2.3.3) Bit phan nhanh - TR (Temporary Relay)
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Chuwong Il

Cac lénh lap trinh co’ ban

Trong cac nhanh chwong trinh, cac bit phan nhanh (7 bit tr TRO-TR7) dwoc
dung dé Iwu diéu kién thwc hién tai diem phan nhé,nh, giup cho viéc thyc hién
chuwong trinh tai nhanh chwong trinh dwgrc dung dan.

s v, o,

L * o
0g0pO £ TR0 090p2 2 TR1S  0§OP3
B mcw el 01000
LR RS CH RS
00005
'
[
00006
| 01002
00097,  TREVO0(S 00009
et
00010
|
00011 I
|| 01005

Chuwong trinh sau sai do dung hai lan bit TRO trong ciing mét thang chwong
trinh:

Hwéng dén tw hoc PLC Omron Trang 2-10 Van phong dai dién tai Viét nam



Céc lénh 1ap trinh co’ ban Chwong I

Vidu: DungbitTR dé lwu cac diéu kién thwe hién khi phan nhanh

p— 01001

Nhanh ré

Dwai day la chwong trinh trén dang Mnemonic. Cac bit TR dwgc nhap vao
béngjlén,h QUT, v@i tham so la s6 cla bit TR, sau dé dwgc dung lai bang Iénh
LD dé bat dau mét nhanh khac cta chwong trinh:

Dia chi Lénh Th. s6
0000 LD 00002
0001 ouT TRO
0002 AND 00003
0003 ouT TRA1
0004 AND 00004
0005 ouT 100.00
0006 LD TRA1
0007 AND 00005
0008 ouT 100.01
0009 LD TRO
0010 AND 00006
0011 ouT 100.02
0012 LD TRO
0013 AND-NOT 00007
0014 ouT 100.03
0015 END (07) B

Chu y : Cac bit TR chi dwgc dung khi I&p trinh dang mnemonic code. Con khi
lap trinh v&i ladder diagram (dung phan mém CX-PROGRAMMER), bit nay
khong can thiét vi chwong trinh da tw dong thwc hién viéc nay.

2.3.4)  Lénh JMP (04) va JME (05)
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Céc lénh 1ap trinh co’ ban Chwong I

Méi Iénh JUMP gém cap lénh JMP va JME c6 sb tir 00 dén 99; JMP va JME
ludn di theo cap v&i nhau. Khi chwong trinh gdp 1énh JMP n (n= sb cla Iénh
JUMP), n6 sé& bd qua khéng thwc hién cac 1énh theo sau Iénh nay cho dén
Iénh JME n c6 cung sb. Khi gap Iénh JME, chuwong trinh sau do lai thwc hién
binh thwéng. Mac du hoat déng cia JMP kha gibng véi hoat déng cla
INTERLOCK khi diéu kién thyc hién cta IL 1a OFF, nhung dbi v&i lénh JMP,
cac toan tr nam gitra 1énh JMP va JME khéng bi OFF ma van gilr nguyén
trang thai trwwéc khi thwe hién 1énh JUMP nay.

Vidu : Lénh JUMP

| | JMP(04)

1000

01001

O — 0o
- R0

01002

Vol

JME(05)
1

END
Chuwong trinh dang mnemonic :

D. chi Lénh Th. s6
0000 LD 00002
0001 AND 00003
0002 JMP(04) 1
0003 LD 00004
0004 ouT 100.00
0005 LD 00005
0006 ouT 100.01
0007 LD 00006
0008 ouT 100.02
0009 JME(05) 1
0010 END(01)
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Cac lénh lap trinh co’ ban

2.4 Vi du rnq dung: Dirng dong co’ khi cé qua tai

Chuwong Il

C6 5 motor ndi lién ddng véi nhau. Khi nat PB Start dwoc nhén, ca 5 Motor
déu kh&i déng va chay néu nhw khéng cé motor nao dang bi qua tai
(overload). Néu 1 trong 5 motor nay bj quéa tai hodc khi nat Stop dwoc nhén,
ca 5 motor sé& dirng. Dén bao Overload sé& sang néu cé motor nao dé dang bi

qua tai.

Dau vao

i 00000
' 00001
! 00002
| 00003
| 00004
I 00005
' 00006

PB Start

PB Stop

Overload M1
Overload M2
Overload M3
Overload M4
Overload M5

Chuwong trinh dang so dd bac thang

00002 00003 00004 00005 00006

1L(02)

ILC(03)

100.01

00000
41—
00000 00001
00006 | /4
100.01
100.02 -
100.03 -
o
100.04
100.05 -
00018
00002
00019 | | (:::::::::)
00003
00004
| |
1T
00005
L]
1
0g096
|

00025

END

Lamp Overload

Motor 1
Motor 2
Motor 3
Motor 4
Motor 5

Chwong trinh dang mnemonic

00000
00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
00025

LD

AND
AND
AND

NOT
NOT
NOT
NOT
NOT
(02)

NOT

00002
00003
00004
00005
00006

00000

100.01
100.02
100.03
100.04
100.05
00001

100.01
100.02
100.03
100.04
100.05

00002
00003
00004
00005
00006
100.01
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Cac lénh lap trinh co’ ban

Chuwong Il

] Cég 1énh AND LDva ORLD cc? thé duoc dung de I4p céac so dé véi céc
phan tir két néi phirc tap khi viét chwrong trinh bang mnemonic:

Vi du : Cach nhap cac lénh AND LD va OR LD:

B AND LD Dung dé néi néi tiép 2 khéi logic chwong trinh

® ORLD

Dung dé ndi song song 2 khéi logic chwong trinh

b. chi Lénh Th. s6
00000 LD 00002
00001 OR 00003
00002 LD 00004
00003 OR NOT 00005
00004 AND LD
00005 ouT 100.00

b. chi Lénh Th. sé
00000 LD 00002
00001 AND NOT 00003
00002 LD 00004
00003 AND 00005
0004 OR LD
00005 ouT 100.01

Vi du : ta c6 1 doan chwong trinh vé&i cac khdi logic chwong trinh ndi két kha

phirc tap nhw hinh dwéi :

00000 00001
| |1

00002 00003

00004 00005

[ [N
01000 01001

00200

|1
[N
00006

—

|_

01000

Dé c6 thé nhap dwgc chuong trinh nay ciing nhw cac khéi chuwong trinh phirc
tap khac vao bang bé 1ap trinh cam tay, can thyc hién cac buwéc sau :

(1) Chia nhé doan chwong trinh thanh cac khdi block co ban [1] - [5]
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Cac Iénh lap trinh co’ ban Chwong I

2) Nhap tirng khoi nay vao b 1ap trinh, bat dau tir trén xudng dudi, tir trai
qua phai nhw binh thwdng theo thir ty cac khoi @ > © trén vi du dwédi day:

A A
(a) 00000 00001 (b) 01000 01001 I i
LD 00000 LD 01000
AND 00001 AND 01001
I (OR ) —
\L 9
© Y
(¢ 00200 0004 0005
e T
OR 00200 s AND 0005 o
(d) 0002 0003 ® 000
AND 0002 OR 0006
AND NOT 0003 - _v
| (‘anb |
\';f
——C 01000
OUT 01000
v

g

Chiiy : Céc khdi logic co ban 1a cac khéi voi cac phan tir co thé duoc noi
v&i nhau bang cac Iénh LD, LD NOT, AND, AND NOT, OR, OR NOT, ..

Bai 6n tap :

Cho mét chwong trinh dwdi dang Ladder Diagram dwéi day. Hay nhap
vao chuyén doi chwong trinh sang dang Mnemonic Code :
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Cac lénh lap trinh co’ ban

Chuwong Il

Ladder Diagram Mnemonic Codes
. chi Lénh Th.s6
00000 00003
11 11 01000
00002 00003
[ | [ |
00004 ™ 0odds5 1
| | ||
[ [
00006 00007
[ | | |
10 11

END

2.5 Cac lwu y khi lap mot chwong trinh dang Ladder Diagram

1. Hai thang khac nhau khéng dwoc phép ndi bang mot tiép diém thing
ding :

C00.00>

Boan chuong trinh trén khéng dung vi hai thang dwoc ndi v&i nhau bang mot
tiep diém thang dirng va sé dugc stra nhw doan chwong trinh dwéi day :

01 04 02

1 Goooo >

00

| |

[

00 04 03

| @1 >

01 :
[
[

2. Néu mot 1énh OUTPUT hodc mét FUN luén luén can diéu kién thyc
hién 1a ON, 1énh nay khéng duoc ndi tryc tiép véi thanh power bus
bén trai. Thay vao do, phai nbéi qua mét tiép diém dung co
"ALWAYS ON" ( c6 dia chila 25313)
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Cac lénh lap trinh co’ ban

ouT
01000 END(01)
v
LD
25313
| | | 01000 ouT
I END(01)

Trirong hop nqgoai 1€ :

STEP, END khong tuan theo quy tac nay.

Chuwong Il

Cac lénh INTERLOCK CLEAR, JUMP END,

3. Chuy dén céc sb6 lwong lénh can thiét d& nhap mét chwong trinh.

|_|

03

Hinh A :

100.00

O so dd hinh A trén, ta can c6 thém Iénh OR LD va AND LD dé néi
nhanh dwéi vé&i nhanh trén.

Cac Iénh dang mnemonic cho so dd hinh A

D. chi Lénh Th. s6
0000 LD 00
0001 LD 01
0002 LD 02
0003 AND 03
0004 OR LD

0005 AND LD

0006 ouT 100.00

Poan chwong trinh trén co thé dwoc stra lai nhw hinh B sau day

Cac Iénh dang mnemonic cho so dd hinh B

D. chi Lénh Th. s6
0000 LD 02
0001 AND 03
0002 OR 01
0003 AND 00
0004 OouT 100.00
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Céc lénh 1ap trinh co’ ban Chwong I

R6 rang la v&i cach biéu dién twong dwong nhw hinh B, viéc biéu dién
don gian hon va giam di dwoc 2 1énh AND LD va OR LD.

4. Mbt nhanh khéng dwoc xuat phat tir mot nhanh song song khac.

00 04
i Cow
01 OZ}J
| | I [EURUPPOR . Khi cac bit 01, 02, 04
703 “**+,, 12 ON sé& bat 1000
R 100.01 %  1énON
Hinh A

O hinh A, ta muén khi cac bit 00, 02 va 03 1a ON hodc khi 01 va
03 1a ON, bit 100.01 sé dwoc bat Ién ON. Tuy nhién do la cach biéu
dién khoéng thich hgp véi viéc nhap bang Console.

Doan chwong trinh trén dwgc stra lai nhw hinh B sau :
01 02 04

| ] | | | ]
] N 1 100.00
00
| |
I
00 02 03
|| | | ] | .
1 N 1 10001
01
| |
I
Hinh B

5. Lénh OUT hodc OUT NOT (néu co) phai la 1énh cudi cling trén
thang va phai dwoc nGi vao power bus bén phai.

) DBoan chwong trinh trén khéng dung vi 1énh OUT 100.00 khéng duwoc
noi trwre tiép vao power bus ma qua mot tiép diém va sé dwoc stra lai nhw sau

| |
‘ I I I I 100.00

6. Néu mot dia chi bit dwoc dung Iap lai trén hai Iénh OUTPUT khac
nhau, Iénh OUTPUT di trwdc sé khdng co tac dung.
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Céc lénh 1ap trinh co’ ban Chwong I

Lénh OUTPUT
nay khong co6 tac
dung

00000 .
/$f/ . 100.00 K

00011
] 100.00

Do d6, néu 2 bit 00000 va 00011 déu dung dé diéu khién lénh
OUTPUT vai bit 100.00 thi doan chwong trinh trén sé dwoc stra lai nhw sau :

00000

|
A 100.00

00011
||
I
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Cac lénh lap trinh co’ ban

Chuwong Il

Bai 6n tap vé Lap trinh co ban trén CP1L/1H
dung Mnemonic Code va Ladder Diagram

1. Hay viét chwong trinh dang Mnemonic Code cho chwong trinh dang so dé
bac thang du¢i day

D. chi

Lénh

Th. s6

00000

00001

00002

00003

00004

00005

00006

00007

00008

00009

2. Cho mét chuwong trinh dang Mnemonic Code bén dwéi, hay viét chuong
trinh twong dwong dwéi dang Ladder Diagram :

D. chi Lénh Th. s6
00000 LD 00000
00001 AND 00001
00002 LD NOT 00002
00003 AND 00003
00004 OR LD

00005 LD 00004
00006 AND NOT 00005
00007 LD NOT 00006
00008 AND 00007
00009 OR LD

00010 AND LD

00011 ouT 100.00
00012 END (01)

3. Hay nhap chwong trinh dwdi dang Mnemonic Code cho doan chuwong trinh

dang so db bac thang duéi day :

00000
| |

00001
| |

I
\_O{O(I)OZ
[

0|0(|)03

100.00

100.01

100.02

END(01)

HO0e

100.03

D. chi

Lénh

Th. sé

00000

00001

00002

00003

00004

00005

00006

00007

00008

00009

00010
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Cac lénh lap trinh co’ ban

Chuwong Il

Pap an :
1) 00000 LD 00000
00001 AND 00001
00002 AND NOT 00002
00003 LD 00003
00004 AND NOT 00004
00005 OR LD
00006 AND 00005
00007 AND 00006
00008 OUT 100.00
00009 END(01)
2)
00000 i?cfoo 0q|0I01 0(|qu04 ql%p% 01090
00002 OIO(IJOS 0|0006 OP(I)07
I [ l/l [ N
00012 [END ] _ |
3) 00000 LD 00000
00001 OUT TR 0
00002 AND 00001
00003 OUT 100.00
00004 AND 00002
00005 OUT 100.01
00006 LD TR 0
00007 AND 00003
00008 OUT 100.02
00009 OUT 100.03

00010 END(01)

Chd y : Nhanh ré voi lénh AND 00002 va OUT 00001 khéng can thém bit TR
vi gilra diém ré nhanh va Iénh OUT 100.00 khéng cé tiép diém nao.
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Céc lénh 1ap trinh co’ ban Chwong I

2.6 Cac lénh dac biét thong dung khac:

2.6.1) Bat bit (SET) va Xoa bit (RESET) SET- RSET

Lénh SET sé bat bit di kém lén ON khi diéu kién thwc thi cdia nod
la ON. Sau dé, bit s& van & trang thai ON khéng phu thudc vao viéc
lénh SET c6 diéu kién thwc hién 1a ON hay OFF cho dén khi lénh
RESET (RSET) xo0a né vé OFF.

Ky hiéu B: Bit
IR, SR, AR, HR, LR
SETB ~ h'd -
Cac dia chi c6 thé truy cap
— | RSETB dang bit

Vi du: Bit 100.00 sé& dwoc bat Ien ON khi diéu kién thwe hién clha lénh SET
(14 bit 00000) 1a ON. & cac chu ky quét sau, bit 100.00 sé van gitr (Hold) &
trang thai ON cho du bit 00000 Ia ON hay OFF. Bit 100.00 sé chi bi xoa b&i
Iénh Reset khi bit 00001 [a ON.

So dd bac thang Céc 1énh dang Mnemonic
000.00
|| o 00000 LD 000.00
I 0000 00001 SET 100.00
00002 LD 000.01

000.01 00003 RSET  100.00
| po— 00004 END

100.00

END(01)

Chu y : Trang thai cla bit dwgc SET hay RSET sé khong thay dbi khi ndm
trong khdi INTERLOCK hay JUMP.

2.6.2) Lénh giir KEEP - KEEP(11)
Lénh KEEP hoat dong nhuv moét ro le chét véi hai dau vao 1a SET (S) va

RESET (R). Bit B sé dwgc Set 1én ON khi dau vao S 1a ON va sé van gitr &
ON cho dén khi B bi reset vé OFF khi dau vao R Ia ON.

Ky hiéu B: Bit
IR, SR, AR, HR, LR
N ~ J
S — KEEP(D) Cac dia chi c6 thé truy cap
R — B dang bit
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Céc lénh 1ap trinh co’ ban Chwong I

Chu y : Cac bit dwoc set hay reset b&i KEEP khéng bi reset khi nam trong
khoi INTERLOCK.

Vi du : Bit 100.00 sé dwoc set Ién ON khi bit 00000 Ién ON va sé van & ON
cho du sau do bit 00000 Ia ON hay OFF. Bit 100.00 chi bi reset vé OFF khi bit
00001 la ON ( dau vao RESET sé tac dong)

000.00

S
N 00000 LD 000.00
] KEEP (1) 00001 LD 000.01
000.01 R 100.00 00002 KEEP 100.00
[ | 00003 END
[

END(01)

2.6.3) DIFFERENTIATE UP va DOWN - DIFU(13) & DIFD(14)

- DIFU(13) : Lénh nay sé bat bit di kém Ién 1 trong vong mét chu ky
quét (scan/cycle) khi diéu kién thwc hién chuyén tir OFF & chu ky
quét trvdc sang ON & chu ky quét lan nay. Sau do6 bit lai tré vé
trang thai OFF.

- DIFD(14) : Lénh nay sé bat bit di kém Ién 1 trong vong mét chu ky
quét (scan/cycle) khi diéu kién thwc hién chuyén tr ON & chu ky
quét trwdc sang OFF & chu ky quét [an nay. Sau dé bit lai tré vé
trang thai OFF.

Ky hiéu B: Bit
IR, SR, AR, HR! LR
— | DIFU(13)B ~ h'd -
Céc dija chi c6 thé truy cap
DIFD(14) B dana bit

Vi du: Khi bit 000.00 chuyén tr OFF & chu ky quét trwéc 1én ON & chu
ky quet hién hanh, bit 002.00 sé dugc bat Ién ON trong vong mét chu ky. (o
chu ky quét sau, bit 002.00 lai dwoc quay tré vé OFF.

0(?0.00
|| DIFUGY) 00000 LD 000.00
00200 00001 DIFU 002.00
00002 LD 002.00
002.00 000.01 100.00 00003 OR 1 OOOO
| | /1 (O—1 00004 ANDNOT 000.01
1?o|.oo 00005 OUT 100.00
| | 00006 END
END(01)

2.6.4) Lénh copy dir liéu MOVE - MOV(21)
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Chuwong Il

Ky hiéu

(@) MOV(21)
S
D

S:

Source word

IR, SR, AR, DM, HR, TC, LR, #

Céc dia chi bd nh¢ truy cap &
dang word hoac hang so (#)

D: D

estination word

IR, SR, AR, DM, HR, LR

S = La dia chi ctia word nguon (Source word) hoac mét hang s6
(# la ky hiéu cia mét hang sO, vi du #155,...dwgc nhap vao ngay khi lap

trinh)

D = La dia chi ctia word dich (Destination word)

Khi 1énh MOV(21) ¢6 digu kién thwe hién 1a ON, 1énh nay sé& copy hang
sb hodc ndi dung ctia word c6 dia chi chi dinh b&i S sang word ¢é dia chi chi
dinh b&i D. Noi dung ctia word ngudn S khéng thay dbi khi thwc hién [énh nay.
Vi du: Khi Source word |a 000, con Destination word la 100

Source word
CH 000
00000
00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015

ENlellelle]le] =Y EEN N PN Vo o) FEY P Vo ) R RN

Vi du:

Destina

tion word

CH 100

100.00

100.01

100.02

100.03

100.04

100.05

100.06

100.07

100.08

100.09

100.10

100.11

100.12

100.13

100.14

100.15

ENlelleolle]le)] =Y Y QNN o] o PR Y Ve | JEEY JEEN

O vi du du6i day, dia chi word nguén 1a S = HRO1 (va ndi dung ctia word nay
la gia tri 1500) con dia chi cta word dich Ia D = LR 05. Khi bit 000.00 Ién ON,
[énh MOV/(21) sé copy néi dung ciia HRO1 (trc gia tri 1500) sang word LRO5.
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Chuwong Il

000.00
| |

MOV/(21)

HR 01

DMO05

Piéu kién thwc hién ON

& dau vao Il

Diéu kién thwc hién ON

& dau vao DI

Completion Flag OFF

PV

OFF

END(01)

00000 LD 000.00
00001 MOV(21)

HRO1
DMO05

00003 END

ON

W SV-1

00000 00000

SV-2

2.6.5) Bo dém lén xudng - Reversible Counter CNTR (FUN 12)
(hay con goi la UP/DOWN Counter)

%@ Chd y : Mi bd counter va timer c6 mot s6 duy nhat tir 0 dén 127 va khong
dwoc phép dung trung Iap trong Iénh dém/timer khac ctia chwong trinh.

Sb ctia bd dém va timer ¢6 2 cach dung nhw sau :
- Khi dung nhw mét bit, né dwoc dung lam c& bao da dém xong
(completion flag).
- Khi dung nhw mét word, né dwoc dung dé truy cap gia tri dém hién

tai (PV).

CNTR la mot bd dém c6 thé dém theo hai chiéu tang - gidm:

- BO dém sé tang gia tri cia PV (Present Value) 1&én 1 méi khi dau
vao Il (Increment Input) chuyén ti»r OFF &n ON.

- BO dém sé giam gia tri ctia PV (Present Value) di 1 méi khi dau vao
DI (Decrement Input) chuyén tr OFF |&n ON. Khi bé dém giam dén
0, gia tri hién tai cia PV dwoc gan cho SV va c& bao hoan thanh
(completion flag - chinh la bit CNTR n véi n = s cQa counter) sé
lén ON cho dén khi bé dém lai giam tiép.

- B6 dém sé reset PV vé 0 khi du vao Reset Input (R) chuyén tir
OFF I1én ON.
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Chuwong Il

Cac lénh lap trinh co ban

- Khi PV bang véi gia tri dat SV (Set Value), PV duoc reset vé 0 va
c®& bao hoan thanh sé bat 1én ON cho dén khi bo dém lai tiép tuc
dém tang.

- Khi ca Il va DI déu cung chuyén tir OFF 1&én ON, bd dém van gilr
nguyén gia tri.

Ky hiéu N : s6 ctia counter
# (0-127)
SV: Set Value (word, BCD)
IR, SR, AR, DM, HR, LR, #
| | 1
I CNTR(12) - Il : Dau vao dém tang
| | DI N - DI: Dau véao dém giam
H - R:dau vao reset gia tri PV
I I R sV - SV:Giatrj dat trudce

Vi du minh hoa B® dém tang gidm (UP/DOWN counter)

Ladder Diagram Mnemonic Code
7L T CNTR . chi Lénh Th. sé
. chi én . SO
=t 0200 | LD . 0001
0003 0004 010
N | 0201 | AND-NOT 1 0002
1 ydi #9999 0202 | LD 1 0003
0005 0203 | AND-NOT 1 0004
| | ® 0204 | LD 0005
CNT 010 0205 | CNTR(12) . ! 9091909
| | ,
I Cozon> 0206 | LD CNT | 010
0001 0002 0207 | OUT | 0200
CNTR :
|| A 011 0208 | LD 1 0001
0003 0004 0209 | AND-NOT : 0002
| | 0210 | LD | 0003
01 !
s A 0211 | AND-NOT 0004
| 0212 [ LD . 0005
I R 0213 | CNTR(12) . 011
CNT 011 01
|| Co201D 0214 | LD CNT | 011
0215 | OUT 1 0201

2.6.6) Thanh ghi dich - SHIFT REGISTER - SFT(10)

' SFT(10) St= Word dau tién cta thanh ghi dich

P E = Word cudi cia thanh ghi dich
St | = Bitdich (Input bit)

R P = Bit xung nhip ((Shifting) Pulse Input)
E R = DAu vao xoéa (Reset Input)

Hwéng dén tw hoc PLC Omron
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Thanh ghi dich dwoc dinh nghia & cac word bat dau tir Word dau tién St cho
dén Word cudi E (dia chi Word cudi phai > Word dau).

Bit
ngoai

cung sé
mét !

End word Start word

15| 14 ... 01 p0 15114113 (.. 01 PO 15|14 ] . 01100 |
R TR AR AR TR TR TR A A TR TR TR AR AR

Vi du minh hoa:

O vi du dwéi day, ta cé 1 thanh ghi dich dai 1 word (St= 010, E =010) tai dia chi 010.
Lénh SFT(10) sé dich cac bit ciia cia thanh ghi dich sang bén trai mét vi tri bit va bit
000.00 dworc dich vao bit ngoai cing bén phai (trc bit 010.00) cta thanh ghi nay moi
khi bit 255.02 chuyén t&» OFF Ién ON. Bit 255.02 nay la mét bit xung nhip 1 gidy do
do thanh ghi dich sé dwoc dich sang trai, bit ngoai cung bén trai (t&rc bit 010.15) sé
mat mdi giay mot lan. Khi bit 000.01 (d4u vao Reset) 1&n ON, ndi dung clia thanh ghi
dich sé dwoc reset vé 0 (cac bit déu bj reset vé 0).

000.00 _ _ i,
D. chi Lénh Th. so
| | SFT(10) 00000 LD 00000
255.02 00001 LD 25502
| 010 00002 LD 00001
20001 00003 | SFT(10)
| | 010 010
|1 010
00004 | END(01)
END(01)

2.6.7) Role thoi gian (TIMER) - TIM

Ky hiéu N: SO cuia Timer
Hang so (#)

SV: Set Value (Word, BCD)

IR, SR, AR, DM, HR, LR, #
TIM N N\ —
SV YT

Cac dia chi bd nh¢ truy cap & dang word
hoac hang so (#)

N = Sé cla timer hién dung (Timer Number) (s6 hop l& 1 tir 000 - 127)

SV = Gia trj dat trwéc Set Value tinh theo don vi 13 0,1s (SV phal & dang sé BCD
ho&c chi dén mot Word cé chtva gia tri BCD). Gia tri ctia SV phai ndm trong khoang tir
0000 - 9999 (0 - 999,9 Giay.)

Khi dau vao diéu kién thyc thi cia ham TIM 12 ON, ham TIM s& dém giam thoi
gian tw gia tri thdi gian dat trwdc SV dén khi bang 0 thi completion flag (TIM
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n) 1én ON. Completion flag s& van & ON cho dén khi bi reset béi dau vao diéu
kién thwc hién vé OFF.

Vi du: Timer s6 000 (TIMO0O) c6 dau vao diéu kién thwc hién do hai bit
000.00 va 000.01 quyét dinh. Khi bit 000.00 Ia ON va bit 000.01 1a OFF, timer
bat dau dém gidm thoi gian PV theo tirng don vi la 0,1 giay tir gia tri dat trwde
SV la 5,0 giay. Khi gia tri thoi gian hién tai PV vé dén 0, c& completion flag
TIMOOO sé& I&n ON va bat bit 010.00 I&n ON con bit 010.01 vé OFF.

Ladder Diagram

000.00

000.01

4

TIM
000

TIMO00

Al

#0050

100.00

TIMO000

CH

100.01

4
Al

O

END(01)

00000
00001
00002
00003
00004
00005
00006
00007

Mnemonic Code

LD 000. 00

AND NOT 000. 01

TIM 000 #0050
LD TIMOOO

ouT 100.00

LD NOT TIMO0O

ouT 100.00

END

2.6.8) B6 dém giam (COUNTER) - CNT

Luc kh&i dau gia tri PV dwoc dat bdng SV (Set Value). M6i khi dau vao xung
dém CP chuyén tir OFF I&n ON, gia tri d&m hién tai PV (Present Value) sé
giam mot don vi. Khi PV gidm dén 0, c& bao két thic sé& 1én ON va sé & ON
cho dén khi counter dwoc reset béi dau vao R (Reset).

N: S6 cuia b6 dém

Hang s6 (#)

SV: Set Value (Word, BCD)

IR, SR, AR, DM, HR, LR, #
— _

CP. CNT N ~—
sV Cac dia chi bd nhe truy cép & dang
R word hodc hana sbé (#)
- N Sé ciia bd dém (tr 000 dén 127)
- sV Gia tri dat (tr 0 dén 9999) va phai & dang BCD
- CP: Dau vao xung dém
- R DA4u vao reset

Hwéng dén tw hoc PLC Omron
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Vi du:

B dém dang dém

Lt

CP

CNT N

Bo dém bij reset

CP

CNT N

Vi du: Gia tri hién hanh (PV) cla bo dém CNT001 sé& gidm tir gia tri SV khi
dau vao Input 00000 chuyén tr OFF 1&n ON. Khi sé 1an chuyén tir OFF 1én
ON cua input 00000 la 10 1an (b&ng vé&i SV=10), c& CNT001 sé lén ON va do
dé bat dau ra 100.02 Ién ON. C& CNT001 va PV clia bd dém sé bj reset khi

d4u vao input 00002 I&n ON.

11 CNT

000.02 001

#0010

100.02

END
01)

00000
00001
00002

00003
00004
00005

LD 000.00
LD  000.02
CNT 001

#0010
LD  CNTOO1
ouT 100.02
END

2.6.9) Vi du vé (’ng dung COUNTER va TIMER

Vidu 1 M& rong kha nang dém ctia counter

Mot Photo Switch dwoc diing dé phat hién san pham va dwa vao dau vao cua
counter. Yéu cau can phai dém dwoc 20.000 san pham thi cho ra den
OUTPUT LAMP (tuy nhién bé dém CNT chuan chi cho phép dém t&i 9.999).

/10

PHOTO SWITCH  000.00
OUTPUT LAMP 010.00
PB RESET 000.01
Ladder Mnemonic Code
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O(I)O‘OO
|

|
|
00|O.?2

CNTO001

D. chi Lénh Th.s6
00000 | LD 00000
00001 | LD CNT 001
00002 | CNT 001
#0100
00003 | LD CNT 001
00004 | LD 00001
00005 | CNT 002
#0200
00006 | LD CNT 002
00007 | OUT 100.02
00010 | END(01)
CNT 00000 LD 000.00
o 00001 LD 000.02
00002 CNT 001
#0010 #0010
00003 LD CNTO01
> 00004 OUT 100.02
100.02 00005 END
END(01)

Vidu 2 Kéo dai thoi gian tré cha timer 1én 1.000 gidy

TIM chuén chi cho phép dat thdi gian téi 999,9 gidy. Chwong trinh sau day
cho phép kéo dai kha nang ctia TIM Ién 1.000 gio.

110
PB START 000.00
PB RESET 000.01
VALUE LUBRICATE 100.00

Ladder Mnemonic Code
00000 TIM 001 b. chi Lénh Th.s6
i i /H/ TiM 600 sec 00000 LD 00000
- 00001 | AND-NOT | TIM 001
00002 TIM 001
#6000 # 6000
00003 LD TIM 001
TIM 001 e 00004 | LD 00001
| & 00005 | CNT 002
CNT 002 # 6000
- #6000 00006 | LD CNT 002
R
| | Reset 00007 ouT 100.00
' 6000 00008 | END (01)

counts
100.00

| END(01)
Hwéng dén tw hoc PLC Omron
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Vi_du 3 Chuong trinh nay sé& lam nhap nhay (flicker) dau ra 100.00 (bat 1
gidy, tit 1 gidy) ON/OFF 10 I&n sau khi bit 000.00 1&n ON.

00000 C000
00000 I I /H/ @ Self-holding bit
20000
| |
[
20000 T002 TIM 001
00004 I I /H/ 1-second timer
#0010
20000 T002 TIML002
00007 I I /H/ 2-second timer
#0020
20000 T001 .
. I Count signal CP
00010 ] /I/II/ CNT 001
20000 ) 10-second timer
Ll Reset signal R #0010
[
20000 T001
00014 I I /H/ @ Flicker output (10 counts)
o LI L]
00017 | OFF— — — ™~
END(01
| oy | —t -
P. chi Lénh Th. s6 Chu thich
00000 LD 00000 (1) Self-holding bit
00001 OR 20000
00002 AND NOT c* 000
00003 ouT 20000
00004 LD 20000 (2) 1-Second timer
00005 AND NOT T* ] 002
00006 TIM 001
# 0010
00007 LD 20000 (3) 2-Second timer
00008 AND NOT T 002
000009 TIM 002
# 0020
00010 LD 20000 (4) 10-count counter
00011 AND T 001
00012 LD NOT 20000
00013 CNT 000
# 0010
00014 LD 20000 (5) Flicker output (10 counts)
00015 AND NOT T 001
00016 ouT 100.00
00017 END(01) --- (6) END(01) Lénh
* . C= Counter
** T =Timer
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Vi du 4: M6t hé thdng diéu khién may bom don gian

Khi nat Khéi déng START duoc bAm, bom sé kiém tra mirc nuwéc xem co thé
bom dwoc khéng qua tin hiéu tr sensor do murc nuérc, néu mirc nwdc dat thi
bom sé& bom lién tuc ca khi nat Kh&i dong da nha. Bom sé dirng khi nat dirng
STOP duwgc bdm hodc khi mirc nwéc xudng thdp qua. Kém theo 1a cac dén

chi thij tinh trang bom.

B-m

——

o A

SR

Sensor ph,t
.:_hlgn mgc

n T~

Céc dau vao ra (I/0)

Nut kh&i déng
Nut dirng

Bom dang hoat déng

0@00

Bom dang nghi

/O Dia chi trén PLC Chtrc nang
INPUT 00000 Nut khéi dong
00001 Nut dirng
00002 Sensor phat hién mic nwédc
OUTPUT 100.00 Dau ra diéu khién bom
100.01 Pén bao bom dang chay
100.02 beén bao bom dang nghi

Chuwong trinh dang so dd bac thang

Chuwong trinh dang Mnemonic code:

00000 00001 00002 100.00 b. chi Lénh Th. s6
00000 _| I /H/ I I C ) 00000 LD 00000
100.0 100.01 00001 OR 01000
- \' 00002 AND NOT 00001
— ) 00003 | AND 00002
100.00 100.02 00004 ouT 100.00
% C ) 00005 ouT 100.01
00006 LD NOT 100.00
[ END ]| 00007 ouT 100.02
00008 END (01)
PLC Training Manual © OMRON Corporation
by TNBINH — Rev 2008
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Phan mém CX- Programmer

Vai nét vé bé phan mém CX-ONE

CX-ONE Ia 1 bd phan mém
duoc tich hop chat ché nham
dap (rng nhitng yéu cau ngay
cang cao trong tw déng héa
c6ng nghiép va hd tro' cac thiét
bi rAt da dang cia OMRON.
Vi cac phan mém nay, nguoi
st dung co trong tay nhirng
céng cu manh, s dung dé
dang va lién tuc dwoc cap nhat,
cai tién.

CX-Programmer

CX-Programmer cung c&p 1 nén tdng chung cho phat
trién chwong trinh cho tat ca cac loai PLC Omron tir
céac loai micro PLC dén nhirng loai PLC Duplex cao
cap

Sysmac Compolet cung cap cho cac nha phat trién

o) phan mém céac thanh phan dé tro gitp viéc phat trién
% CX-Compolet | cac phan mém két ndi v&i cac bd didu khién cla
v , OMRON dung cac céng cu nhw Microsoft Visual
Studio.Net.
..-”;T;":mn.. Y CX-Reporter cho phép ngudi str dung doc va ghi di
L v CX-Reporter liéu tlr PLC bang Microsoft Excel ma khéng can phai
B [&p trinh

CX-Integrator

CX-Integrator gitip cAu hinh cac mang c6ng nghiép
két néi dung PLC nhw Controller Link, DeviceNet,
CompoNet, CompoWay, Ethernet, bao gébm ca
cac chirc nang Routing Table Component va
Data Link Component

- CX-Process Tool

CX-Process Tools & cong cu di kém véi khdi module
PLC Loop Control Board/Unit cia OMRON, cho phép
tao va thtr cac quy trinh diéu khién tuan ty & vong
cling nhw cac khdi chirc nang cho khéi nay

Cx-Motion giup viéc d&t thong sé, theo déi va lap trinh
v&i ngdn nglr G-Code cho cac bd diéu khién chuyén

X-Moti 4
T doéng loai CS1-MC series cia OMRON tré nén dé
dang va rét trwc quan.
Cx-Position tro giup dat théng sb, theo dai va lap
CX-Position trinh bang ngén ngir G-Code cho céc bd diéu khién

chuyén dong loai CJ1/CS1-NC series ciia OMRON.

Huéng dén tw hoc PLC Omron
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Cx-Simulatior I& phan mém mé phéng cac loai PLC
(=15 /z0ep]

ey CS1/CJ1 Series cia OMRON. N6 cho phép mo

CX-Simuintor

CX-Simulator phdéng hoat dong cla PLC ngay trén may tinh ma
khéng can phai tai phan mém vao phan cirng PLC, vi
vay réat thich hop cho viéc kiém tra & stra 16i.

Cx-Protocol gitp xay dwng cac chuong trinh két nbi
v&i cac thiét bi clia hdng th ba qua giao tiép nbi tiép
bang céac card truyén théng ctia ho PLC CS1/CJ1 &
cac ho PLC khac. Sau dé viéc thuc hién truyén théng
sé thuc hién béng Iénh PMCR trong ngbén ngi¥ bac
thang.

CX-Protocol

CX-Profibus tro gidp viéc dat cau hinh, chinh sira

& - Profibus - i X 2
CX-Profibus | g s6, chn dodn & bo tri mang Profibus

Phan mém dung dé dat thong sb cho céc thiét bi cong

X-Th ; 2 ap an
c ermo nghiép ctia Omron nhw b6 diéu khién nhiét d6

Phan mém thiét ké cac trang man hinh giao dién cho
man hinh loai series NS

CX-Designer

CX-Programmer la phdn mém trung tam cla géi phdn mém trén. Khong chi dung dé 1ap trinh cho
PLC, CX-Programmer con la céng cu dé cac ky sw quan ly 1 dw an ty dong hoa véi PLC lam bd
n&o hé théng.
Céac chirc nang chinh ctia CX-Programmer bao gém:

- Tao va quan ly cac dy an (project) tw dong héa (tlrc cac chwong trinh)

- Két néi v&i PLC qua nhiéu dwéng giao tiép

- Cho phép thyc hién cac thao tac chinh stra & theo ddi khi dang online (nhw force

set/reset, online edit, monitoring,..)

- Dat théng sb hoat ddng cho PLC

- Céu hinh dwong truyén mang

- Hé tro nhiéu chwong trinh, nhiéu PLC trong 1 cling project & nhiéu section trong 1

chuwong trinh

CX-Programmer hién c6 3 phién ban chinh:
- Ban Junior 2.1: Ban nay chi hé tro' cac loai PLC micro cia OMRON nhw CPMx, SRM1. Hién tai
phién ban nay dwoc cung cAp mién phi cho cac khach hang mua PLC OMRON tai Viét nam.
- Ban Junior: Ban nay chi hd tro' cac loai PLC micro ctia OMRON nhw CP1L/ CP1H, CPMX,
SRM1.
- Ban day da: Ban nay hd tro tat ca cac loai PLC ctia OMRON, ngoai loai CPMx, SRM1 con ¢
cac loai thdng dung khac nhu CQM1x, C200x, CS1, CJ1x.
CP1L/1H ¢6 thé dwoc lap trinh tr may tinh (PC) c6 chay phdn mém CX-Programmer
version 7.xx tr& |én.
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Phan tiép theo xin gidi thiéu tirng buwdc vé 1 sb cac thao tac co ban véi CX-Programmer.
Cac ky hiéu quy wéc dung trong tai liéu:

1xL

Chi thao tac bAm nut trai chudt

2xL  chithao tac bAm dup nt trai chudt

\/

1xR

Chi thao tac bAm nut phai chudt
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Tao 1 project méi

Flle Wiew Tools Help

Dﬁm@@tl%ﬂl‘% 4% | N2
EA ST ks | =005 ][
|EEE S e s |

B&m nut New
dé tao project
mai

Change PLC [x] B&m dé chon
loai CPU trong

Dit tén cho PLC ___ |, DeviceName i
; > [NewPLCT Seres
ch a0 = Device Type- d
on aung —» CPIL - Settings... 1
series PLC ! =

~ Network Type -

USB ~E  Settings.. |

Mb ta dyw an \
—

Chon kénh truyén
thong véi PLC

anu
o
~
o
"1
=3
o
@
=
o
o

Chon loai CPU

Device Type Settings [CP1L]

™ Read Only

Expansion Memary
I [
File Memary
hd r
Timer / Clock
=

Make Default
ok | cancel | Help |

V6i series CP1L, Iwa chon loai L hay M tuy theo model dang dung. Cac Iwa chon
khac khéng can thay doi (dé nguyén nhuw mac dinh)
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Chon kénh truyén théng

Change PLC rz]

Device Name

[NewPLC1

Device Type

|cPIL | |_Settings... |
MNetwork Type

i use - E Settings... |
Comment

Cac thong sé nay thueng 1a khong can thay ddi vi cac thong sé méc dinh da dwoc dat sdn phu
hop v&i loai PLC dang dung. Network Type can chon la USB nhw hinh trén déi véi loai
CP1L/CP1H khi dung cap USB dé két ndi v&i PLC.

Trudng hop CX-Programmer khong thé két néi véi PLC, hay kiém tra lai thong sb nay.
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% Cac thanh phan trén clra sé project:

8 Untitled - Cx-Programmer - [C51_PLC_NewProgra

File Edit “iew Inzet PLC Program Tools in
DR &R sB@E D | #M
[fle @ ElsERr# | —0 2
mRERE & =06 s

izl=l |0
E% MewProject
E@E C51_PLCICS1G] Qfline
24 Spmbals

@Y 10 Table

CERTECERERRN | —

Cac tén dat san cap toan cuc (Global (system)
I/0-Table Editor

PLC-Setup

DPoc/ghi PLC Data memory map
PLC-Program

Bang cac tén cuc bd (Local Symbol Table)
Subsection

E@ MNewPragram [00]
e 23 Symbiol

EEE]

w..Fg Sectionl

VVVVYyYVYYVYY

. 2xL
\/
Bam duap nat trai
chuét

dé chon tirng
muc

Froject f |+

x|
I

“ [ 4] % [, Find Report 3, Transfer |4 |
For Help, press F1 CS1_PLC - Offling
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Phan mém CX- Programmer

Cac clra s6 phu trén man hinh giao dién cua CX-Programmer

Trong qua trinh 1am viéc véi CX-Programmer, ngudi st dung cé thé bat hodc tat cac ctra sd phu.
Cac ctra sd nay hién thj cac thong tin c6 lién quan dén cac déi twong & cong viéc dang dwoc
thwc thi.

@ File  Edit Wiew Inset PLC Program Tools  ‘window Help -2 %]

[ian=2=REEAE R R R A B AN N e e fefoeme
Jq@\|ggggr|7\r-n-|+ | — o5& JJE::EE‘B [P e

It@lmj@p)r ||3‘n = [@ Ef e 2

Pump_2

[

NewPrme

(D This input starts the pump no 2
(@ pump 2 drives filling station 5

\ Start pump 2(T) This switch con... @1 Purip 2 dri

Motar of p
Start_2 Level_switch_L... Pump_2
wPragram1 [00)] G101

= Symbols

1
Filling_5 tatinn\

EMD(OL | Erd

\ 4
Workspace Section
<| [ v
F‘roiect] |1| | D
ilD:nte:-ct: I v | Browse... | fll PLC Mame | Name\\ | il \A :
Address | Syrbal | Pragram/S ection | Step
Watch Output
Address alc
1 j | LT o | RTTE L M

For Help, press F1 | [rung 1 (0,00 - 1003 [

- Clra sb Workspace: a ctra sd thworng nam bén trai man hinh & liét ké cac théng tin chinh
trong 1 chuwong trinh nhw Symbol, Section, Settings, Memory...

- Clra sb Address Reference: cho phép quan sat viéc s&v dung 1 dia chi bd nhé bét ky
trong chwong trinh

- Clrasd Watch: Vé&i clra sb nay, nguwdi st dung cé thé quan sat gia tri cta 1 dia chi trong
bd nhé ciing nhw thye hién cac thao tac thay ddi gia tri ctia ching ngay tir CX-
Programmer

- Cura s Output: Cac két qua kiém tra & bién dich chwong trinh cing céc théng tin khac
s& dwoc hién thi trén clra s6 nay.
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Kiém tra két ndi (Communication) véi PLC

BAm vao nat Work Online dé két ndi v&i PLC sau khi da ndi cap gitka may tinh véi PLC. Sau khi
két ndi dwoc thiét 1ap, CX-Programmer sé & ché do lam viéc Online.

File Edit “iew Inzert PLC Program Tool: Window Help

D=l g sm@ 2 (@ 28 @);ﬁﬁu& 1 e
[a alils)cirun | —ood |mas\ 2=

EEEEREEE = Y
= [o
e 2
G Memony
EI@ MewPrograrn [00)
=2 Symbals
if- B [Sectiond
CX-Programmer v2.0 BE
About to connect to the PLC.
Do wou wizh to continue 7
Bam dup dé thay v [
doi thong so — -
truyen théng .
Keét noi véi PLC
(St dung cac thong so6 & Project
F'ru:uieu:tjr | 4 | Settings)
=||C51_PLC/MewPrograml
i
CS1_PLC - O errorz, O warnings.
Al AT [*I]: Compile & Find Repart &4 |

For Help, press F1 [CS1_PLC - Offline [

Bam lai vao nut Work Online sé& chuyén sang ché do Offline dé co thé stra chwong trinh
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BA&m dup vao Section1 dé hién thj ctra s stra chwong trinh bén phai

File Edit “iew Insett PLC Program Toolz Window Help /_\

Dea|(ean|s=o|o - awzge otk

[eaisE=kit# | —oo8 Bl
DRRRS 6 =0E %8| | AN

iZl=l o
E% MewProject
E@E MewPLCT[C51G] Offline
23 Spmbols

ERE]

M
snasnAnR A

PP PR

Khi dang & ché dé OFF-Line
thi nGt nay néi lén

1 chwong trinh PLC c6 thé
= chia lam nhieu phan goi la Section.
2xL Bam dup dé xem va sira section dé

Project £ ||
For Help, press F1 |NEWPL|:1 - Qiftlirve

Huéng dén tw hoc PLC Omron Trang 3-10 Vén phong Pai dién Omron Viét nam
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Thém tiép diém

o® |Jntitled - CX-Programmer - [NewPLC1.MewProgram1.Section] [Diagram]]

File Edit ‘iew Inset PLC Program Tools  ‘Wwindow Help
[oemsn|sma|acat|ew (a6 ad

|aalilsl=RGEm 1 —osa|[na@e=
[FEEEEEY: e
i :
E% HewProject ; :
=B NewPLL1[C5 1G] Offing :
o) Symbols
@ N Tahle

New Contact

1. Chon tiép diém
i v o 5 aa ~ X N
Listorlp B00L syibols @ thwong mé, di chudt & bam vao
Hame or address: (0.0 =l NS | Cancel vi tri can dat trén section 1

 Symbal Information

: New Globall | | . . -
Hae: ! ! ) 2. Panh dia chi cua
Address o value: 000 BoOL tiep diém
Comment; Start pump > 3. Thém comment
(tay chon)
\_ I¥| Global I= | Lo bothie Erenvenfile
P
x|[7] Differentiation: = Mane C Up " Down
HE r Immediate refresh \\> i .
N 4. Hwéng swon
MewProgram? - O enarz, 0 wamings. tac dong (tuy
[A[ AT ], Compie £ Find Feport 7|« ]| chon)
For Help, press F1 [NewPLCT - Dffling
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Phan mém CX- Programmer Chwong lll

Thém cudn day

- [NewPLC1 HewProgram1.Sectionl [Diagram]]

' File Edit “iew Inzert PLC Program Toolz: ‘Window  Help

oz gR|sma|ac|nk|eR|as ||l 2EEE
__aQ|gggg|_|§H_-|H+ —(\pﬂ'ﬂmgﬁ‘a H%|$|ﬁ||'@'@

rrmmbm[@-\w
=] 000 f :
_% MewProject 0 ; ’ | : Input
B2 NewPLL1(CS1G] Dffine Jtartpump 2 0.00 Ia bit 00 cua CIO

_____ % Symbals ) R R 2 0 IR)'Word 0
------ 'ﬂ 10 Table
------ fa] Settings R n
4;;,} Memary \ 1. Chon cudn day
El @ MewPragram1 [00] di chu()t & bam vao Vi tri can dét

Edit Coil

Lizt anly BOOL symbolz v

Mame or address: ||:|_|:|-| j E dit Syrbi] | —

— Symbal Infarmation

\_I
=
x|

M ame: I [Mew Global] >
Address or walus: IEI.EI'I BOOL 2. Nhap dia chi output
LComment; Purnp

o Glekal ITF Lk b theilm S ener file

Differentiation: & Hone ) g )

[ Immediate refresh

|rungD[1,EI] -
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Phan mém CX- Programmer

Chwong lll

Thém function

Moi chwong trinh déu can c6 it nhat 1 1énh End dé danh dau diém két thuc ctia chuong trinh.
Lénh End va nhiéu khéi chirc ndng khéac (function) cé thé nhap vao ding céng cu Instruction.

9 |ntitled - CX-Programmer - [NewPLC1.MewProgram1.5ection] [Diagram]]

@ Eile Edit iew Inset PLC Program Tools Window Help

(@HGR|smB(22 A2 r okl EER TTDE
aQlislznirn | —opE BT |[Fon =
nEERE ®=2BE 8| [

izl o

E% MewProject 0

B0 NewPLC[CS15] Offine

=B8] x|

o b e

I:0.00

Start pump
T comment

% Syribals

@7 10 Tatle 1. BAm nut Instruction dé chon
ff“'”gs hodc nhap lénh function
FnNn

i Instruction

Két thic chwong trinh bang
K Iénh END-Instruction

|istruction: |END|

1]-End
B — Cancel

il

Instiiztsadelp...

Tt \

2. Go vao END hoac 001(la ma
Iénh) -
4

C6 thé bam dé Iwa chon tir
cac nhoém lénh khac nhau

Find Instruction...

LL

Evparsion atle),

Symbol [nformation

|
Far Help, |rung 1(0.0] -100% |
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Phan mém CX- Programmer Chwong lll

Kiém tra & bién dich chwong trinh

Viéc bién dich chwong trinh @& nhdm phat hién cac 16i do sai cu phap, thiéu/thira cac phan t, ..
trong chwong trinh. K&t qua bién dich dwoc hién thj trong tab compile clia ctra sd Ouput.

' File Edit Wiew |nset PLC Program Icu:ls ﬂlndow Help _|5|5|
o=@ en | ima - ay 2R|ann D) wlad
[eaFEER 4w —osd J]E::E:@!@
InERRE &~ E | s 3=
==l [0 1:0.00 @ 1.00 | =
E% MewProject 0 pUmp =
E@ MewPLCT[C516G] Stop/Pn
24 Symbiols
10 Table EMD{001L) End
-] Gettings
temary card
[ty Eror log v
(&) PLC Clack
fg LI Compile o
El-*4gl NewProgram [00]
"5 Symbos PLC-Program
- Section]
1| | v -
Project f | ¥
| f——— PLC: MewPLCT [PLEC Model To1G CRUAR" | weeeeereeeen
| Caompiling...
MewPLC1/MewProgrami
MewPragrami - 0 enors, 0 wilnings, ——————————————» Két qué bién diCh
A[ATw]wI, Compile A Find Repart 3| 4] | 1
For Help, prezz F1 |NewPLET - StopProgram Mode | [rung 20, 0] - 1003 |

Buwéc tiép theo ching ta s& nap chwong trinh da viét vira qua vao PLC. V& nguyén téc, PLC can
chuyén sang Program Mode truéc khi cho phép thay dbi ndi dung chwong trinh PLC. Tuy vay, ta
c6 thé nap chwong trinh vao PLC ké c& khi dang & bat ky ché dé nao nhér ¢ céc tinh néng cua
CX-Programmer trg’ giup.
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Chwong lll

Phan mém CX- Programmer

B4Am nut Work Online dé két ndi véi PLC, sau d6 st dung cac nut trén thanh céng cu dé thay ddi
ché d6 chay cta PLC.

Untitled - C¥-Programmer - [NewPLC1.MewPrograml.5ectionl [Diagram]]

File Edit Yiew Inzet PLC Program  Tools Window Help /\ -18| x|

o an i ne o a2 r@h\ LG L
N EEE R e AR
[ErrRe 2B E 8| e
2|zl (o I:0.00 @100 | —
E% MewProject 0 pump  —
=8 NewPLCI[CS 1G] Stop/Pr Start purnp
=1 Symbols 1
710 Table z \ 4 ENB(OOD | Erd
3 Setins 1. Work Online
Memon card geecsseeccieesciceecsoes
By Ermor lng t ? :
(@] PLC Clack
@ Memory |
EI @ NewProgram?1 (00] v

2 Symbols

------ - i3 Bectiond

2. Chuyén ché do cua PLC duing cac nut
trén thanh cong cu
Chuyén PLC sang Program Mode truwéc
khi nap chwong trinh vao PLC

( (oo .
Project £ |4] 3

Compiling. .
MewPLCTMHewProgram]

=

MewProgram? - 0 ermorz, 0 warnings.
AT DM, Compile £ FindRepat 7| 4] | i

For Help, press F1 |NewPLC1 - Stop/Program Mods [rung 2 (0, 0) - 100% |

Khi dang online v&i PLC, cac nat nay ciing truc tiép phan anh ché d6 1am viéc hién hanh cta
PLC.
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Phan mém CX- Programmer Chwong lll

Nap (Download) chwong trinh vao PLC

1. Nap chwong trinh tir PC vao PL Nut téi chwong trinh tie PLC 1én may tinh

0 |ntitled - CX-Programmer - [NewPLC1.MewProgram1.Section] [Diagram]

I@ File Edit Wiew Inset PLC Program Tools Window Help
IFECIE e &3]
[ealzlSE w1 —oo ' J]&E\q’%
== e JJE::e-g I

Zlx o @100 |
E‘%’ MewProject i} Work On-Line pUrmp
Start pump

[»]

=B NewPLL1[CS16] Stop/Pr
'—:;33 Symbols i
-'ﬂ |0 Table 5

- PLC: CS1_PLE End
Memor card | [T e ceny Include: Cancel |
Enrar log g B o) o

&) : f i

PLC Clack

EI@ MewProgram [00]
-2 Symbols

------ @ Section] 4— |
CX-Programmer v2.0 =

Thiz command will affect the state of the connected PLC. 2',Ch?n ca,c Ehan can Qap
Do you wish to continue ? O day chi can nap phan

chwong trinh vao PLC

| Campiing... - J¥ | Clear program memany

NewPLC1/NewProgram1

MWewProgram1 - 0 emors, 0 warhings.

[A[A WM., Compile £ Find Repart 4|4 | ﬂ
For Help, press F1 |NewF'LE'I - Stop/Program Mode |rung 200,0) - 1002 |

Viéc nap chwong tinh vao PLC cling sé x6a ndi dung hién dang c6 trong PLC. Vi thé can than
trong xac nhan viéc nay truéc khi tiép tuc.

Download |
Program Download to FLC C51_PLC

Bute 2632 of 2632

Dawnload successful
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Phan mém CX- Programmer Chwong lll

Chuyén PLC sang ché dé Monitor mode

Dé chay chwong trinh vira nap vao PLC, can chuyén PLC sang ché dd Monitor hodc Run mode.
O day ta sé& chon ché do Monitor dé s dung cac chirc nang khac ctia CX-Programmer.

' File Edit View Inset FLC Program IDD|S ﬂmduw Help -8 x|

DER(ER BB 2 |(ak|?

e . ||\ﬁaﬁ\@m${@\[)w =

[aa skt kn | —oo @ Hm]g R EE
ImFRRs s=0E %8 |
Zlxl o L: 0,00 QLo | —
_% MewProject 0 pump  —
- @;! NewPLC1[C516] Offine Start pump
: 1
2 EMD(001) End
EI @ MewProgram [00) 1. W?rk (.)An-Llne
12 Gumbols (néu hién chwa
------ @ Section] L ket n0|) b
v
X R R A ~ "
3. Bam dée chuyén sang che dé
On-Line monitoring R
2. Chuyén PLC sang
Monitor Mode
Project / |4 _I’
] — Pl HemPL LT L Model ot LPUag | e
| Compiling...
MNewPLC1MewProgrami
MewProgrami - O enors, 0 warnings.
[ ]n] Campile 4 Find Repart | < | ﬂ
Far Help, press F1 | [rung 20, ) - 100% |
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Chwong lll

Phan mém CX- Programmer

Thir chwong trinh

CX-Programmer c6 cac chirc nang hivu ich giup thir va kiém tra chwong trinh.
O day ta co thé bat/tt 1 bit trong chwong trinh hodc dau vao/dau ra ma khéng can dau vao vat ly.

@ File Edit “ew |nset FLC ngram Tools ﬂlndow Help ;lilﬁl
[oesman|iealoc ater okl RaRBTER 5w e
[eazgkETiu 1 —os 8 J]m@ N
[EEaRE azpE 8| s
iZlxl |o I: u..ug \ Q:;EIEI | —
i ] p —
_%$E1EE o[? G] Manitar 1 SW'W "
-0 10 Table 2 EMD(D0L) = End

PRSP,

temary card

b 4

gy Enmor log . / g
PLC Clock.
5 Menary o
El@ MewProgram [00)

21 Symbols M

‘.15 [Bection ~/

L 1 Bat dau vao
\/

Bam nut phai chudt va chon Set hoidc Force SET dau vao

( oo .
Project / | 4] | 3

| — PLC: 'MewPLCT' [PLC Model 'C51G CPU42" | -oeereeeeeenes
I Compiling...
NewPLCT MewProgrami

MewPLCT - 0 enors, 0 warnings.
[ ™M Campile £ Find Report J« || N

For Help, press F1 |NewPLC1 - Manitor Mods | 12ms [SYNC  [wng2(1,0) -100% |
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Phan mém CX- Programmer

Chwong lll

Kiém tra ban ghi 16i trong PLC

Khi dang online cé thé kiém tra va x6a céac 16i dang cé trong PLC bang cach bdm dup vao Error

Log.

Flle Edt “ew |nzert PLC Pogam Took Window Help -2 %
s e L S R e e - IR R
&= EE T T =S| e = B A4
[Eraa=ss e
Zxl o LY £ PLC Errors - NewPLC1 M=
Eﬁ HewProject DE File Options  Help
EI% MewPLC[CS1G] Stop/Program Mode :
e berrrsececeeees Enors ENOTLOQ | Meszages
Symbolz 1 ]
| Entry | Date | Time | Cade | Details
Memory card 5,01 B/26/00 34307 AMO400EY 10 Werification Emar
B > 402 B/26/00  9:43:08 AM OxO0EY 10 Verfication Ermor
- 9:44:16 AW 0280ED 10 Setting Eror
T0058B4 A, OwalED 10 Setting Ermor
EI@ NewPragrami (0] % 1132524 0x00EY 10 Verification Emor
= Symbols N 4, 6 BA2BA00 1132534 OW00EY 10 Werfication Emor
B Diiling 2
@ Cooling \/
T Miling
"B Selecting Maximum Log Capacity. 20 Clear &l
/
|C51G - CRU42 |Pragram /| Clack: Nat Manitoring
Xoa error log
Project £ |4] | M
Fur Help. press F1 |MewPLCT - Stop/Program Mode [ [rng 00, 0) -100% [
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Phan mém CX- Programmer

Chwong lll

Thém hang vao Rung

sA|sn|sna2zasee|astneiR|TERE w5 s
HSER i | —ogw | BB | [Blen|te
mERRE s2EE 8 ==
——— 7 o T 1o | —
EI% MewProject Ug 5 —
.00 test|C516] Offine 1.0 second cloc... 2
H 000D P PPN
1
2 ENG(O0L) | End
_ g Section2 |
L Sectiond
C1x Bam nut phai chuébt tai noi can
: hén
\/ C
va chon “Insert Row”
1| | =
Project | 4] 3
x|
H
HIATR M, Compie £ Find| ]| 0
For Help, press F1 [test - ffine [rung 0(0, 0 - 100% |
e =
0 : =
] —
i T R H 6T
1
3 END(001) End
5 ||
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Phan mém CX- Programmer Chwong lll
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Phan mém CX- Programmer

Chwong lll

Thém co6t vao Rung

9 |Intitled - CX-Programmer - [test. NewPrograml.Section1 [Diagram]]
File Edit “iew Insett PLC Program Tool: Window Help

lo=zE 8RR s=l(2 0 A 7R

e & s n|eaz DEEE | wua s

[Fe e

SEF® | —ook|mase||ZcEann
[ -

E

E% MewProject
o8

-5 test[C51G] Offine

S8 Symbals
&7 10 Table
Settings

e Memany

EI@ MewPragram1 [00]
2 Symbals
i...F5) Bection

Project /

1
—

ENB(001) End

Bam nut phai chuét tai noi
can thém & chon “Insert
Column”

Tao ra 1 khoang tréng méi cho lénh

| o

x|
F

AT, Cornpite A Find| 4|

For Help, press F1 [test - Dffline

[rung 00, 0) - 100% [
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Phan mém CX- Programmer Chwong lll

Chén thém 1 rung

9 |Jntitled - CX-Programmer - [NewPLC1.NewProgram1.Section] [Diagram]]
File Edt %iew Inset PLC Program Tooks ‘Window Help _|ﬁ|ﬂ

Dwd|en sz 2z(aker|arin kR EceED
a @ [EEfzcrn | —ook|[mBEL |38 L4 4
DRERS | #=20BE(8 |~ -

izl [0 0.00 oo |
Eﬁ NewFroject 0 Pt

=B NewPLC1[CS 16] Offine Start pump
9 Symbale Hdredrsssres

1R

47 10 Table 2 EMD(001) Erd
[ Settings
g Memary o
EI@ NewProgram1 (00)
""" =4 Spmbols _/

EER

. @ Section] 1x (1) Chgn I'Ung -

I}

1x ——» (2)Chon Insert Rung
—R/ Above the actual Rung

Project f |4 LIJ

1| —— PLE: MewPLCT [PLE Madel T510 LPU4Z" | wemmeemeeeeeees
J Complling...
HewPLCTMewProgram!

-

MewPLCT - O emors, O warnings.
W[ATw M, Compile £ Find Repart J)] ]| ¥

For Help, press Fi |NewPLCT - Otfine \ [rung 1(0.0) - 100%

D

EMB(001) End

i | 16 o
| oo i
F

LTI

1 L Z
z :
z :
7 i
z :
z :
z :
x i
z i
z :
z :
z i
INNNNNNNNNNNN
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Phan mém CX- Programmer

Cac thao tac Copy & Paste

Ta c6 thé ap dung céc thao tac nhw Cut, Copy & Paste v&i cac phan tlr ciia chwong trinh nhw
v&i 1 chwong trinh Windows théng thudng khac. Béng thei cé thé ap dung Undo & Redo v&i

cac thao tac vira lam.

Dwéi day la vi du thao tac Copy ca 1 rung rdi paste vao 1 chd khéc.

Chwong lll

' File Edit “iew Inzett PLC Program Tools  Window Help

[1sR=2" Rr=Tr =N RSN

n%jeR||es L nEsEDREB]L w|a S|

[aafzlgl=|R s 1 —oo8 ijg‘@%& (1] i A4 e
|EEEEEE e ;
zl=l o 1.00 —
_% MewProject 0 Pump  —
B0 NewPLCTC51G] Offine L3 Start purnp
1 Symbols g N
10 Table
- Settings
g Memory 5
=45} MewProgram (00)
..... 9 Symbols 2 EMBD(001) End |
------ @ Section] 1x
: ‘ 1) Chon ca Run
\LLJ ( ) Y g
- Ix (2) Chon “Copy”
—y
Project / || _,IJ
3] m—— FLC NewPLLT [PLL Model L5186 P |
| Compiling...
MNewPLC1/MewProgram?

MewPLCT - 0 emors, O wamings.

AT #] Compite A Find Repot 4] 4| H
Faor Help, press F1 [NewPLC1 - Offine [rung 00, 0] - 100%

i 0.00 1.00 | —
|:| —

1 E 0.on - 1.00
2| £
4 ErD{00L) End

3 ) o

/ 1xR
Chon “Paste”
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Phan mém CX- Programmer Chwong lll

Xoa Rung

@ File  Edit “iew [Inzert PLC Program Tooks  window Help =12 %]
G u@awmwm [laze uu|@tﬁ|@mw@|rm|m |
a @ |ii=

rr@l'|é’b9[@.|1ﬁ g‘.,':-,..
==l o 0.00 100 —
_% MewProject o Purp
B0 NewPLC1CS 1G] Offine Start pump
573 Symbols i 0.00 1.00
10 T able 5 Purp
Settings NE Start pump
g Memay e ).
EI@ MewPragram1 [00) E
-2 Symbols b
...... Section] _/ >
& Sectin : 1) Chon ca Run
3 1xR i
4 W EMD(00L) End
4 o
1xL (2) Chon “Delete “
—
-
Praject / 4] | 3
o — P T Wy [ Sl p—
I Compiling...
NewPLC1 MewProgrami
NewPLCT - 0 enors, 0 warnings.
A[AT» M Compile £ Find Feport 4| i
For Help, presz F1 |NewF'LE1 - Oiffline |rung 1(0,0] -100% |
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Phan mém CX- Programmer Chwong lll

Thém cac tén (Symbol) cuc b6 vao danh sach

Untitled - CX-Programmer - [MewPLC1 _NewPrograml [Symbols]]

File Edit “iew Inget PLC Program Tools Window Help ;[ilﬂ
e las]sn|miEEZEEE] s wa |
&S |24t

sl Ak e &

DEFRE %2058
Zxl | Name

E% MHewProject * Start

| Addressx’\:"aluel Rack Locationl Usagel Carnment

: .00 “Work | Start process
E@E NewPLCT[C51G] |+ Stop 0.0 work | Stop Process
L0 Symbals * Emergency BOOL 1.00 Wiork | Emergency lamp
: BOOL m Motor for driving pump_1

1. BAm phim phai chudt va chon “Insert Svmbol”

, R
” >
) 1\XR/ Mame: Ipump_'l
2xL Data type: IBDDL ‘I
— 2. Nhép vao tén symbo| Address or value: I'I.DE
Bém dl]p vao Name, ChQI‘I Data Commert: Matar far driving pump_1 =
“Symbols” type & dia chi phu hop
[ |
1 | | _’I I | Lirik e defirition b the projsct e file
Project £ 2 _| _bl
Ok Cancel | —
x|
WA Frd ]« ||
For Help. press F1 [ming 02, 0) - 1003
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Phan mém CX- Programmer Chwong lll

Thay déi chwong trinh trwe tiép On-line

CX-Programmer cho phép slra chwong trinh ngay ca khi PLC dang & ché d6 chay bang cach
dung tinh nang On-Line edit.

% Untitled - CX-Programmer - [test. NewPrograml.5ection1 [Diagram]]
File Edit “iew Inget PLC Program Tools ‘WwWindow Help 7] x|

DEHE SR 2@ = - (an 2 |alsldR BE08 &Hk B
aQ szt w | —ozd||leEs||[5en(@) |
mrpes =08 5|
Zlx=l o ¢ 1.00 | =
E% HewProject o)z : 2 @ =
=3 testC51G] Maritor Mads £ 0.2 second cloc... £
% Symbols - /|/ft/f//t/ft/fI/tthJf//A On_Llne edlt
10 Table 2 EMD(001) & End
Settings
Memony card 2 =
[fy Ermorlog 2 X , s . A 5
e .- Bam dap vao noi can sira
i./n} Memaory
E‘@ Al F dit Contact Ed b
@ S Lizt orly BOOL symbals W
N ddress: 0 23 = i
Mame or address =l | FEdtEh | Cancel
[Pz - —I
r— Symbal Infarmation 1 min
Name: (Globall
A P_AER
field lue: |F-EY
1 I s P_Cycle_Time_Error BO0L ‘I
_—F'r0|ect Comment: E:ES — L4
=|[- -PLC: 't P_First_Cywcle
| Compiling... P _First_Cypcle_Task
test/MewProgram EZEE . e
test - 0 erors, 0 wa P_10_Werifu_Errar
Differentiation: E_II:E 5 Davin
lif
AT M Co T immediate refresh pj_?w_ . ¥
For Help, press F1 —rﬁrﬁ:ﬂynllor Mode T TO0ms [STAC  |ung 00, 0) - 100%

Sau khi thuc hién cac thay ddi trén CX-Programmer, can phai lwu cac thay déi nay vao bo nhé
PLC.

M |ntitled - CX-Programmer - [test. NewProgram1.Sectionl [Diagram]]
@ File Edit “iew |nzert PLC Program Tool: indow Help _|ﬁ||5|

[o=zEen|raeo e ntee|lasn o 2TE®
a Qg itw | —ooF |02 s |[z]S e f

DEERE S2EE 8 |||
x| o P_is
E% MewProject 0
=i test[CS 1G] Monitor Mode #1.0 second cloc...
=) Symbals ] i p i PRI ER R PP
7 10 Table 2 END(OL) & End
Settings
Femory card
B Enarlog
PLC Clack
S Memary

E@ WewProgram1 [00]

;j;;;;% D Lwu cac thay déi vao PLC diing nut

FAWOTIY Udrn W nge FLG UIniori “Sendﬁm—Line edit Glaalﬂgﬁg”yql uIgr VIO vigL naiil

| s |

SRR

\u
B




Phan mém CX- Programmer Chwong lll

Theo dbi sw thay ddi (Differential Monitoring)

V&i cac bit thay déi nhanh, ta cé thé sir dung tinh nang nay dé phat hién sw thay di mét cach
trwc quan.

@ Fle Edt Wiew lnset PLC F‘rogram Tods Window Help REE
[oEeEE Y EEEEme e o e =
[ EEEE T thaw@ [ 7
”|7|7|7@'|5b@[@.|15 =

=l 1.0 -
_% MewProject / @ =
-2 m test{C51G] Monitor Mode /
H 1
END(O0L) & End
Settings {
- Memony card 4
Enor g , 1. B&4m nat Differential Monitoring
{8 PLC Clock —/
g Memory Differential M onitor H
=R MewProgram1 [00]
4@9 e ,\/~. Addiess: [0 stat_| |
L 3. Thtr theo doi
@ Section . ;" Edie
bit 0.00: BAm ({ - G|
nat phai chudt & * Bising
chon " Faling
Set-ON/ —
SET-Off I i
1| | ﬂ -
Project / »
| PLC Name Name Address Tope Value _Car ﬂ i
A h-r .
d R Fraret) o] »]
Far Help, press F1 [ [rung 110,00 - 100% [

s |u.un

o _ = [|  2.Chon ché dé theo dbi
B's'_ng rising/falling
! Edlling

v Sound

4. Thay d6i mau sac méi khi phan tir
chuyén tir OFF > ON (Rising edge)
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Gi&i thiéu vé Micro PLC "CP1L/1H"

l. CAU TRUC VA CHU'C NANG CAC VUNG NHO

Phu luc 1

|Area S6 lwgng  [Dai dia chilStr dung véi [Phan cho muc [Truy Truy cap|Cho phép Thay doi tir  [Kha
Task dich str dung [cap dang Poc Ghi CX- nang
dang bitWord Programmer [Force Bit
CIO |I/O Area Input 1,600 bits  |CIO 0 dén Puwgc chia sé [CP1L CPU OK IOK OK OK OK OK
lArea IArea (100 words) |CIO 99 V&i tht ca cac |[Units & CP-
task lseries
Output 1,600 bits  |CIO 100 Expansion Units(oK oK oK oK OK oK
lArea (100 words) [d@én CIO hay Expansion
199 I/0O Units
1:1 Link Area 1,024 bits  |CIO 3000 1:1 Links OK IOK OK OK OK OK
(64 words) |dén CIO
3063
Serial PLC Link Area  [1,440 bits |CIO 3100 Serial PLC OK OK OK OK OK OK
(90 words) |dén CIO Links
3189
\Work Area 14,400 bits |CIO 3800 I--- OK IOK OK OK OK OK
(900 words) |dén CIO
6143
ork Area 8,192 bits  [W000 dén - OK OK OK OK OK OK
(512 words) W511
Holding Area 8,192 bits  [H000 dén I--- OK IOK OK OK OK OK
(512 words) [H511 (Ghi
chu 6)
IAuxiliary Area 15,360 bits [A0O00 dén - OK - OK Ghichu 1 (Ghichu 1 Khong
(960 words) |A959
TR Area 16 bits ITRO dén I--- OK IOK OK OK Khéng Khéng
TR15
Data Memory Area 32,768 D00000 - Khéng [OK OK OK OK Khéng
ords dén (Ghi chu
D32767 2)
(Ghi chu 7)
[Timer Completion Flags 4,096 bits  [T0O000 dén - OK -~ OK OK OK OK
[T4095
Counter Completion Flags  |4,096 bits  [C0000 dén - OK - OK OK OK OK
C4095
[Timer PVs 4,096 words [T0000 dén - - OK OK OK OK Khong
T4095 (Ghi cha
4)
Counter PVs 4,096 words [C0000 dén - - OK OK OK OK Khoéng
C4095 (Ghi chu
5)
[Task Flag Area 132 bits [TKO dén - OK - OK Khong Khong Khéng
[TK31
Index Registers 16 registers [[IRO d&n  [Ch&rcnang |- OK OK Chidung [Tuytlrng |Khong Khong
IR15 riéng cho tirng cho danh  [Iénh
task (Ghi chu dia chi gian
3) tiép
(Indirect
laddressing)
Data Registers 16 registers [DRO dén - Khéng [OK OK OK Khéng Khéng
DR15

Ghi chu:

(1) AO dén A447 chi cho phép doc, cAm ghi. A448 dén A959 cho phép doc/ghi (read/write)
(2) Bit nay c6 thé dwoc tac dong bai cac Iénh TST(350), TSTN(351), SET, SETB(532), RSTB(533),

& OUTB(534).

(3) Index registers & data registers cé thé dwoc dung riéng cho tirng task hay chung cho tat ca cac

task.

(4) Timer PVs c6 thé dwoc 1am twoi gian tiép bdng cach force-setting/resetting Timer Completion

Flags.

(5) Counter PVs c6 thé dwoc lam twoi gian tiép bang cach force-setting/resetting Counter

Completion Flags.

(6) H512 dén H1535 dwoc dung trong Function Block Holding Area. Cac words c6 thé dwoc dung
ndi bd bén trong cac 1énh goi function block . .
(7) Data Memory Area cho CPU Units v&i 10, 14 hay 20 I/O Points: DO dén D9999 va D32000 dén

AozAz
D32767-
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Gi&i thiéu vé Micro PLC "CP1L/1H" Phu luc 1

1- Vung nhé& CIO (Common 1/O) hay IR (Internal Relay):

Vung nhé Input/Output

Nhirng bit trong viing nhé nay dung dé dat cac dia chi vao/ra (1/0), né chi cac trang thai ON/OFF
clia céc tin hiéu vao/ra. Cac dia chi khéng dung cho chirc nang I/0 c6 thé si dung nhw work bit
trong khi viét chwong trinh.

Vung nhé 1:1 Link Area
Vung nhé Serial PLC Link Area

Vung nhé Work bit
Cac Work bit c6 thé dugc st dung tw do trong chwong trinh. Chang chi s&r dung cho cac muc dich
bit/word trung gian trong chwong trinh, khéng thé gan cho cac I/0 bén ngoai.

2-Vung nhé& Work Area:

Cac bit va word trong viing Work area c6 thé dugc str dung tw do trong chuong trinh. Chang chi st
dung cho cac muc dich bit/word trung gian trong chwong trinh, khéng thé gan cho cac 1/0 bén
ngoai.

3-Vung nh& TR (Temporary Relay):

S dung khi mét so dd ladder phtrc tap can phai ré nhanh, TR sé& chra tam thoi cac trang thai
On/Off & cac nhanh chwong trinh.

TR chi s& dung khi 1ap trinh bang ma Mnemonic. Khi lap trinh bang Ladder, TR sé& thwc hién mot
cach ty dong.

4-Vung nh& HR (Hold Relay):
Céc bit HR sé gilr trang thai On/Off khéng dbi, ngay ca khi khéng cap ngudn cho PLC.

5-Vung nh& AR ( Auxiliary Relay):
Nhirng bit nay chi yéu phuc vu nhw ¢ (flag), céc trang thai hoat dong ctia PLC.

6- Vung nh& Timer:
Quan ly timer dworc tao ra tr cac 1énh TIM, TIMH(15)
TIM dung dé truy cap c& (néu st dung bit) va gia tri hién thei (PV) (néu st dung word) ctia Timer

7-Vung nh& Counter:

Quan ly counter dwoec tao ra tir cac Iénh CNT, CNTR(12),..

CNT dung dé truy cap c& (néu s dung bit) va gia tri hién thoi (PV) (néu st dung word) cla
Counter.

8- Vung nhé& DM (Data Memory):
DM chi ¢6 thé truy cap theo Word.
DM dwoc chia ra hai nhém: Nhém st dung chira cac div liéu mét cach tw do va nhém dung cho

cac chirc nang dac biét.

9- Task Flag Area

(RUN) va OFF khi cyclic task chwa dwgc thire hién (INI) hodc & trang thai cho standby (WAIT).

Huwéng déan tw hoc PLC Omron Trang A-2 Véan phong Pai dién Omron Viét nam



Gi&i thiéu vé Micro PLC "CP1L/1H" Phu luc 1

10- Index Registers

Index registers (IR0 dén IR15) dwoc dung dé lwu dia chi bd nhé PLC (dia chi tuyét ddi trong RAM)
dé& danh dia chi gian tiép. Chung cé thé diing riéng trong tirng task hay chung cho tat ca cac task.

11- Data registers

Data registers (DRO dén DR15) dworc ding két hop voi Index Registers trong 1 cau 1énh dé xac dinh
dia chi thye can dung, trong d6 ndi dung cta Data registers dwoc cong v&i ndi dung cda Index
Registers dé c6 dia chi thwc. Chung c6 thé dung riéng trong tirng task hay chung cho tat ca cac
task.

Il - LENH CO BAN KHAC (Basic Instruction) :

Ngoai cac Iénh co ban nhuw:

1. Load -LD

Load Not — LD NOT

And

And Not

Or

Or Not

And Load — AND LD

Or Load -OR LD

9. Out, Out Not : Ng6 ra on, off khi diéu kién dwoc thwe hién.
10. RESET B : Khi thwc hién bit B OFF.

11. SET B : Khi thwc hién bit B ON.

12. Keep

13. Timer

14. Counter

15. Reversible Counter

16. Differentiate Up/Down

17. End (01) : Diéu kién bat budc khi két thuc chwong trinh.

GNoaREWON

PLC OMRON con hé tro nhiéu 1énh khac cho cac yéu cau diéu khién rat da dang trong
thuc té.

Sau day |a 1 sb 1énh khac.

Chi y : S6 thir tw cua TIM Va CNT khéng dwoc trang nhau, tong s6 TIM Va CNT la 511 d6i véi
CQM1, 127 doi véi CPM1, 256 doi véii CPM2A.

18. High-Speed Timer :

TIMH (15) N
sV

SV :0.01 dén 99.99 Sec

19. Jump — Jump End :

__[IMP(04) N ___[JME(05) N

Jump 00:

Huwéng déan tw hoc PLC Omron Trang A-3 Véan phong Pai dién Omron Viét nam



Gi&i thiéu vé Micro PLC "CP1L/1H" Phu luc 1

Néu N=00, CPU sé tim JME(05) ké dé véi s6 thir tw twong trng la 00. Khi thyc hién viéc tim
kiém nay, chu ky quét ctia chwong trinh s& dai hon so vai thwe hién cac Jump véi sb thi tw N # 0.
Trang thai cia Timer, Counter, Output bit, va tAt ca cac trang thai khac cta nhirng lénh & gitra
JMP(04) va JME(05) sé& khéng thay ddi. Jump c6 s thtr tw 00 c6 thé dung nhidu 1an trong mot
chwong trinh.
e DIFU(13) va DIFD(14) trong lIénh Jump:
Gia st moét bit ON béi DIFU(13) hay DIFD(14) dat trong JMP(04) va JME(05), dén chu ky quét
ké tiép, néu diéu kién ctia Jump la OFF, bit d6 sé& van gilr trang thai ON cho dén khi diéu kién
clia Jump bat Ién ON ( ttre la khi chwong trinh khéng thwe hién ré nhanh ).

Chu y: Khi JMP(04) va JME(05) khéng str dung theo tirng cap, mét théng bdo 16i (Error) sé
hién thj khi thuc hién viéc kiém tra chuong trinh, tuy nhién chuong trinh van hoat déng binh thuong.

- LENH SO SANH D LIEU :

1. Multi-Word compare

(@) MCMP (19)
TB1
TB2
R

(CPM1 khéng co [énh nay).
TB1 dén TB1+15 phai trén cung vung di liéu.
TB2 dén TB2+15 phai trén cung vung di liéu.

MCMP(19) so sanh néi dung ctia TB1 va TB2, TB1+1 va TB2+2, ...., TB1+15 va TB2+15. Két qua
cua bit twong trng trén word R sé& Off néu hai word so sanh twong trng béng nhau .

- BitP_EQ On néu ndi dung ca hai TB1 va TB2 bang nhau :R = 0000.
_BitP_ER On néu xay ra Ii khi thuc hién I&nh .

2. Compare:

(@) CMP (20)
CP1
CP2

So sanh ndi dung cda hai word CP1 va CP2 :
-CP1<CP2 : LE (P_LE On)
-CP1=CP2 : EQ (P_EQOn)
-CP1>CP2 : P_GT (P_GT On)

3. Double Compare :

——1 CMPL (60)
CP1
CP2

CPtva CPt+tphaitrénmcung vung dir tigu:
CP2 va CP2+1 phai trén cung vung di liéu.
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Gi&i thiéu vé Micro PLC "CP1L/1H" Phu luc 1

CMPL (60) ndi 4 digit clia CP1+1 va CP1 thanh mét 2 word (8 digits ) , Cp2+1 va CP2 thanh hai
word (8 digits) , trong d6 nhirng bit cia CP1+1 va CP2+1 la nhiing bit c6 trong sé I&n nhat. Tiép
theo CMPL (60) sé so sanh ndi dung cua hai word nay :

- CP1+1,CP1< CP2+1,CP2: LE (P_LE On)
- CP1+1,CP1=CP2+1,CP2:P_EQ (P_EQ On)
- CP1+1,CP1> CP2+1,CP2: P_GT (P_GT On)

4. Block Compare :

BCMP (68)
CD
CB

R

CD : D liéu dwogc so sanh

CB : Word dau tién cta khdi word (block word) can so sanh .(Noi dung ctia word gi¢i han nhé nhat
phai nhé hon hay bang néi dung clia word gi¢i han Ién nhét )

R :Word tra vé két qua. ( DM 6144 dén DM 6655 khong dwoc siv dung ).

BCMP (68) thyc hién so sanh CD véi nhitng khoang duoc tao ra trong khdi word bat dau tir CB. Két
qua tra vé bit twong rng trong R.

CB<=CD<=CB+1 : Bit 00

CB+2<=CD<=CB+3 :Bit 01

CB+3<=CD<=CB+4 :Bit 02

CB+30<=CD<=CB+31: Bit 15

5. Table Compare :

TCMP (85)
CD
B
R

CD : D liéu duoc so sanh
TB : Word dAu tién trong bang can so sanh
R :Word tra vé két qua

TCMP (85) thyc hién so sanh CD véi ndi dung clia cac word trong béng TB, TB+1,..., TB+15. Néu
CD béang bét ky noi dung ctia word nao trong bang thi bit twong (rng ctia R sé On .

P_ER: Bit P_ER s& On néu diéu kién thwc hién Iénh khéng dung.

6. Area Range Compare :

— (@) ZCP ()

Lénh nay chi thuc hién cho PLC loai CJ1M, CJ1, CS1. Cac co LE, P_EQ & P_GT la cac co déac biét
& vung nh¢ riéng.

CD : D liéu duwoc so sanh
LL : Gi¢i han dud&i
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Gi&i thiéu vé Micro PLC "CP1L/1H" Phu luc 1

UL : Gi¢i han trén.
LL : Phai nhé hon hay bang UL

- CD<LL: LE (P_LE On)
- LL<=CD <=UL:P_EQ (P_EQ On)
- UL<CD: P_GT (P_GT On)

P_ER:BitP_ER sé& On néu diéu kién thwc hién lénh khéng dung.

7. Signed Binary Compare :

— |LCPS(y)
CP1
CP2
000

Lénh nay chi thure hién cho PLC loai CJ1M, CJ1, CS1. Cac co' LE, P_EQ & P_GT la céac co dac biét
& vung nhé riéng

CP1 : Word so sanh th nhat

CP2 : Word so sanh th hai

000 : Khong st dung.

CPS (-) so sanh 16 bit nhi phan c6 d4u (gia tri dai s6) ctia CP1 va CP2 , két qua tra vé bit P_LE,
P_EQ,P_GT.

8. Double Signed binary Compare :

CPSL (-)
CP1
CP2
000

Lénh nay chi thurc hién cho PLC loai CJ1M. Cac co LE, P_EQ & P_GT la cac co déc biét & vung
nhé riéng

CP1 : Word so sanh tht nhét
CP2 : Word so sanh th& hai
000 : Khéng str dung

CPSL (-) so sanh 32 bit c6 d4u clia CP1+1,CP1 ca CP2+1,CP2 . Két qua tra v& bit P_LE, P_EQ,
P GT.

9. Double Area Range Compare :

ZCPL ()
CD
LL
UL
Lénhnay chi thure hiéncho PLC foai CITM, CPTI7TH. Cacco LE, P EQ&P_GT.
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Gi&i thiéu vé Micro PLC "CP1L/1H" Phu luc 1

CD : D liéu dugc so sanh
LL : Giéi han dwéi cia khodng can so sanh
UL : Gi6i han trén cla khodng can so sanh

IV- LENH TRUYEN D LIEU :

1. Move:

(@) MOV (21)

MOV(21) copy ndi dung cta S vao D.

P_ER:BitP_ER sé& On néu diéu kién thwc hién lénh khéng dung.
P_EQ : Bit P_EQ On khi ndi dung copy vao D la 0

2. Move Not :

(@) MVN (22)

MVN(22) copy pht dinh clia ndi dung cda S sang D.
P_ER:BitP_ER sé& On néu diéu kién thwc hién lénh khéng dung.
P_EQ : Bit P_EQ On khi ndi dung copy vao D la 0

3. Block Transfer :

(@) XFER (70)
N
S
D

S dén S+N phai trén cung vung div liéu
D dén D+N phai trén cuing viing di liéu
N : S6 Word can truyén (BCD)

XFER (70) copy ndi dung cac word S,..., S+N sang D,..., D+N theo th( tw.
P_ER:Bit P_ER sé& On néu diéu kién thwc hién lénh khong dung.
4. Block Set :

(@) BSET(71)
S
St
E

S : D@ lieu ngudn
St: Word bat dau
E : Word két thuc

St phai nhé hon hay bang E, St va E phai trén cing mét ving di liéu.
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Gi&i thiéu vé Micro PLC "CP1L/1H" Phu luc 1

BSET (71) copy néi dung ctia S dén tat ca cac word tir St dén E.

BSET (71) c6 thé dung dé thay ddi gia tri dat (PV) cta timer/counter (diéu nay khong thé thwc hién
b&i MOV, MVN). BSET (71) con duoc st dung dé& xo& moét vang di¥ liéu, vang DM béng cach copy 0
dén tat ca cac word ctia vung dir liéu mudn xo4.

5. Data Exchange :

— (@) XCHG (73)
E1
E2

XCHG (73) thuc hién chuyén di ndi dung gitra hai word E1 va E2.
C6 thé chuyén dbi ndi dung clia block word bang cach két hop véi lénh XFER.

P_ER:Bit P_ER s& On néu diéu kién thuc hién Iénh khéng dung.

6. Single Word Distribute :

— (@) DIST (80)
S

DBs
C

S:  Word ngudn.
DBs : Word can copy
C:  Word diéu khién (BCD). ( bit 00 dén 11 la offset — Off )

Néu bit 12 dén 15 ctia C bang 0 ~ 8 (BCD), DIST(80) sé& copy ndi dung clia S vao DBs+Of, trong d6
ndi dung clia C chinh la Offset.

Chu y: DBs va DBs+Of phai trén cung vung di¥ liéu

Td: DIST(80) copy #00FF vao HR+Of. Néi dung cia D10 Ia #3005, vi thé #00FF dwoc copy vao
HR15 (HR10+5) khi IRO0000 On.

00000
——— DIST(80) D10 #OOFF HR10
#00FF 3|0|0|5 0| o|F[ F 0|0|0|0
HR10 _
D10 :
HR15
0|0|F|F

Néu bit 12 dén 15 ctia C bang 9 (BCD), DIST(80) thuc hién thao tac copy S vao ngén xép tir DBs+1
dén DBs+Of dwoc troé dén.
DBs : Con trd ngan xép.
Bit 00 dén 11 clia C: Xac dinh sé lwong ngan xép. (000 ~999).
Td: DIST(80) tao mét ngan xép tiv DM0O001 dén DM0005. DMO000O tac ddong nhw mét con tro ngan
xép.
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Gi&i thiéu vé Micro PLC "CP1L/1H"

Phu luc 1

| . (@) DIST(80)
| | 001
DMO0000
216
IR001 FFFF
IR216 9005
DMO0000 | 0000 DMO0000 | 0001 DMO0000 | 0002
DMOO001 | 0000 |First execution DMO0001 | FFFF |Second execution DMO0001 | FFFF
DM0002 | 0000 | ——— DMO0002 | 0000 — > DMO0002 | FFFF
DMO0003 | 0000 |[Stact pointer DMO0003 | 0000 |Stact pointer DMO0003 | 0000
DMO0004 | 0000 |incremented DMO0004 | 0000 |incremented DMO0004 | 0000
DMO0005 | 0000 DMO0005 | 0000 DMO0005 | 0000

P_ER:BitP_ER sé& On néu diéu kién thwc hién lénh khong dung.
P_EQ : On khi ndi dung cta S la 0.

7. Data Collect:

(@) COLL(81)
SBs
C
D

SBs : Word nguén.
C :Word didu khién ( Bit 00 dén 11 la offset - Of). C phai la BCD.
D :Word can copy.

- Néu bit 12 dén 15 ctia C = 0 dén 7, ndi dung cta C la Offset (Of). COLL(81) copy néi dung cla
SBs+0f vao D. SBs va SBs+Of phai trén cung vung di¥ liéu.

Td: COLL(81) copy néi dung ctia DM0000+Of vao IR001. N6i dung ctia 010 1a #0005, vi thé noi
dung ctia DM0005 ( DM0000+5) dwoc copy vao IR001 khi diéu kién IR00001 On.

00001
d (@)COLL(81)
DMO0000
010
001

- Néu bit 12 dén 15 ctia C bang 9, COLL(81) thuc hién thao tac FIFO ngan xép , trong d6 D la word
ma noi dung sé tra vé ndi dung clia ngan xép dwoc trd téi, SBs la con tré ngan xép, bit 00 dén 11
ctia C x&c dinh sb lwong ngén xép.

Td: Tao mét ngan xép gitba DM0001 va DM0005, DMOO0OO la con tré ngan xép.
Khi IRO0000 chuyén tir Off sang On, COLL(81) dich di liéu cia DM0002 dén DM0005 lén mot
moét dia chi, di¥ liéu cia DM0000 dich sang IR001, ndi dung ctia con tré ngan xép gidm di 1.
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Gi&i thiéu vé Micro PLC "CP1L/1H" Phu luc 1

00000
1 (@)COLL(81)
DMO0000
216
001

IR216

Stack pointer
decremented

DMO0000 0005 DMO0000 0004 IR0001 AAAA

DMO0001 AAAA DMO0001 BBBB
DM0002 BBBB DMO0002 CCCC
DMO0003 CCCC DMO0003 DDDD
DMO0004 DDDD DMO0004 EEEE
DMO0005 EEEE DMO0005 EEEE

W

- Néu bit 12 dén 15 ctia C béng 8, COLL(81) thwc hién thao tac LIFO ngan xép, trong d6 D la word
ma noi dung sé tra vé ndi dung clia ngan xép dwoc trd t&i, SBs 1a con trd ngédn xép, bit 00 dén bit 11
cla C xac dinh sé lwong ngan xép.

Td: COLL(81) tao mdt ngén xé&p gitra DM0001 va DM0005. DM000O |& con tré ngén xép.
Khi IR 00000 chuyén tir Off sang On, COLL(81) copy néi dung cia DM0005 (DM0000+5) vao
IR001. N6i dung ctia con tré ngan xép giam mét don vi.

IR216

Stack pointer
decremented

DM0000 [ 0005 |——— DMO0000 | 0004 IR0001
DMO0001 | AAAA DMO0001 | AAAA
DM0002 | BBBB DM0002 | BBBB
DMO0003 | CCCC DM0003 | CCCC
DM0004 | DDDD DM0004 | DDDD
DM0005 | EEEE DM0005 | EEEE

P_ER:BitP_ER sé& On néu diéu kién thwc hién lénh khong dung.
P_EQ : On khi ndi dung ctia SBs la 0.

8. Move Bit :

(@) MOVB(82)
S
Bi
D

S : Word nguén.
D : Word can copy.
Bi rWord cht ainh(BCD)
Hai sb co trong sb nhd nhét (LSB) chi dinh s6 tht tw cla bit cin copy trong S. (00 dén 15)
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Gi&i thiéu vé Micro PLC "CP1L/1H" Phu luc 1

Hai s6 c6 trong sb I&n nhat (MSB) chi dinh sb thir tw cla bit dwoc copy trong D.(00 dén 15)
MOVB(82) sé& copy bit dwgc chi dinh trong S dén bit dwoc chi dinh trong D.
P_ER: Piéu kién thwe hién 1énh khéng dung.

9. Move Digit :

— M@)YMOVD(83)
S
Di

S : Word nguén.
D : Word can copy.
Di: Word chi dinh (BCD) .

Digit number :

D
3 2
L]
|—> S th&r nhat trong S (0-3)
——>  S6 lwong sb can copy (0-3 # 1-4 sb)
L »
>

S6 tht nhét trong D
Khoéng st dung.

MOVD(83) copy lan lwvot nhirng bit trong S dwoc xac dinh béi Di dén nhiing bit trong D ciing dwoc
xac dinh bai Di.

Di: 0010 Di : 0030
0 > 0 0 » 0
1 g 1 ™ 1
2 2 2 > 2
3 3 3 > 3
Di : 0031 Di : 0023
0 0 0 0
1 1 1 1
2 2 2 2
3 3 3 3

10. Transfer Bits :

—(@) XFERB ()
C
S
D
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Gi&i thiéu vé Micro PLC "CP1L/1H" Phu luc 1

Lénh nay chi str dung cho PLC loai CJ1M, CP1L/1H, CJ1 & CS1.

S : Word ngudn dau tién.

D : Word can copy dau tién.

C : Word control.
Hai s6 bén phéi ctia C dac trung cho bit bat diu trong S va D, hai bit bén trai xac dinh sb bit
dwoc copy.

—— Bitdau tiéncta S (00 F)
L » Bitdautiéncia D (01 F)
» S bit dworc copy (0001 FF).

(C6 thé copy dén 255 bits ).
XFRB(-) copy nhirng bit ctia word ngudn dén nhiing bit cia word can copy dwoc xac dinh béi C.

P_ER:BitP_ER sé& On néu diéu kién thwc hién lénh khong dung.

V- LENH CHUYEN POl :

1. BCD-To-Binary :

(@) BIN(23)
S
R

S : Word nguén ; R : Word két qua.

BIN(23) chuyén dbi ndi dung BCD clia S sang dang nhi phan (Binary), két qua tra vé Word R. Sau
khi Iénh thuc hién , ndi dung ctia R bi thay dbi, noi dung ctia S van gitr nguyén.

P_ER : On khi ndi dung ctia S khéng phai dang BCD hay dia chi gian tiép ctia DM khéng tén tai.
P_EQ: On khi két qua 14 0.

2. Binary-To-BCD:

(@) BCD(24)

S : Word nguén ; R : Word két qua.

Néu S chira gia tri I6n hon 270F, két qua chuyén déi sé Ién hon 9999 nén BCD(24) khong thé thuc
hién dwoc. Khi I18nh khdng thwe hién dwoc, ndi dung trong R van khdng thay doi.

BCD (24) chuyén dbi gia tri dang nhi phan (hexadecimal) clia S sang gia tri twong dwong dang
BCD, két qua tra vé Word R. Sau khi thyc hién I1énh, chi ndi dung trong R bi thay d6i, ndi dung trong
S khéng thay dbi.
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P_ER : On khi dia chi gian tiép cia DM khong ton tai.
P_EQ: On khi két qua 14 0.

2. Double BCD-To-Double Binary :

— [([@BINL
S

R

Lénh nay chi str dung cho PLC loai CJ1M, CP1L/1H, CJ1 & CS1.

No6i dung trong S phai dwéi dang BCD.
BINL(58) chuyén ddi noi dung dang BCD ctia S, S+1 sang dang nhj phan 32 bits, két qua tra vé R.

P_ER : On khi néi dung trong S, S+1 khong phai dang BCD hoéc khi dia chi gian tiép ctia DM
khéng ton tai.
P_EQ : On khi két qua 1a 0.

3. Double Binary-To-Double BCD :

— (@) BCDL(59)
S

D

Lénh nay chi str dung cho PLC loai CJ1M, CP1L/1H, CJ1 & CS1.

Néi dung cta S phéi dwéi dang nhj phén (Binary).

Néu néi dung cta S I6n hon 05F5EOQFF,khi d6 két qué chuyén déi sé Ién hon 99999999 ,
BINL(59) sé khéng duoc thue hién. Khi lénh khéng duworc thuc hién, ndi dung trong R, R+1
van khéng thay doi.

BCDL(59) chuyén ddi ndi dung dang nhi phan 32 bits clia S sang dang BCD, két qua tra vé R.

P_ER : On khi néi dung clia R, R+1 vuwot qua 99999999, hodc khi dia chi gian tiép DM khéng ton
tai.

P_EQ : On khi két qua 14 0.

4. 4-To-16 Decoder:

(@) MLPX(76)
S
Di
R

S : Word nguén. ) ‘
Di: Word cfy’ dinh. Hai s0 bén ghéi cta Di pﬁéi nam trong khodng 0-3.
R : Word két qua dau tién. ( Tat ca Word két qua phai trén cung vung dir liéu ).

MLPX(76) chuyén dbi 4 sb thap luc phan (hexadecimal) trong S sang gia tri thap phan tir 0 dén 15,
twong (rng vé&i mdi gia tri thap phan doé sé xac dinh vi tri chuyén sang On trong R. Word Di sé chi
d! . - A A s by A s X : 2 R
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LT T ]

Sé dau tiéen dwoc chuyén dbi.
L 5 Sblwong sé dwoc chuyén ddi.

0:1s06.
1:258.
2:3s0.
3:4s0.
»Khong st dung.
Vidu:
Di: 0010 Di: 0030
0 » R 0 » R
1 » R+1 1 » R+1
2 2 » R+2
» R+3
Di: 0031 Di: 0023
0| R 0 R
KRB R+1 1 R+
2 R+2 2 R+2
HENiE

P_ER : Néu noi dung clia Di khong thoa, hay sé lwong R, R+1,..., veot ngoai vung di liéu.
Dia chi gian tiép cia DM khoéng ton tai.

Huwéng déan tw hoc PLC Omron Trang A-14 Véan phong Pai dién Omron Viét nam



Gi&i thiéu vé Micro PLC "CP1L/1H" Phu luc 1

5. 16-To-4 Encoder:

— (@) DMPX(77)
S
R
Di

S : Word ngudn th nhat.

R :Word két qua.

Di : Word chi dinh.

Hai sb bén phai cta Di phai nam trong khoang 0-3.

T4t ca word ngudn phai trén cung vung dir liéu.

DMPX(77) xac dinh bit & trang thai On c6 trong sé I&n nhét trong S, ma hoa vi tri bit dé sang dang
thap luc phan, sau dé truyén gia tri nay vao R dwoc xac dinh béi Di.

No6i dung trong Di dwgrc dinh nghia nhw sau :

3 210

[T T 11

L1

L_» S6 dau tién nhan gia tri chuyén déi cia R.
L » S6 word dwoc chuyén dbi.

0: 1 word
1: 2 words
2: 3 words
3: 4 words
L Khong st dung.
Vidu:
Di: 0011 Di: 0030
S 0 S »/ O
SHT a1 5+ o
3 S+3 » 3
Di: 0013 Di: 0032
S 0 S 0
S+1 1 S+1 1
2 S+2 2
3 S+3 3

6. 7-Segment Decoder :

— | (@) SDEC(78)
S
Di
D

S : Word nguodn.
D : ich g
Di : Word chi dinh .
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3210

Sé bat dau dwoc chuyén dbi trong S.
L »  Sblwong sé dugc chuyén dbi.
0:1sd
1:2s6
2:3sb
3:4sb
L Xéac dinh vi tri bat dau trong D.
0: 8 bits trong s6 thap

1: 8 bits trong s6 cao
> Khoéng st dung : 0

SDEC(78) chuyén ddi méi 4 bits trong S (dwoc xac dinh bdi Di) sang ma 7 doan , két qua tra vé D.

Vi du:
Di: 0011 Di: 0030
S digits D S digits D
[ 0] T half 0 »[ 1" half
2" half 1 » 2™ half
2
D+1
i 15 half
2™ half
Di: 0112 Di: 0130
S digits D S digits D
0] 15 half 0 15 half
2™ half T~ 2™ half
2 a
D+1 3 17 half
1b:half 2™ half
2 hart
D+2
ha
2™ half

P_ER : Khi nhitng s6 trong word chi dinh khéng ddng, ho&c D vwot ngoai vang di liéu.
Dia chi gian tiép cia DM khéng ton tai.
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V- LENH DICH DU LIEU (Shift Instruction) :

1. Shift Register :

| SFT(10)
P St
R E

St : Word bét dau.
E : Word két thuc.
E phai lén hon hay bang St, E va St phai trén cung mét Word.
| : Didu kién thwe hién lénh.
P : Xung tac dong.
R : Reset.
Khi xung P thay ddi tir Off sang On (tac dong canh 1&n), SFT(10) dich mét bit sang trai. Trang thai bit
dwa vao bit trong sé nhd nhét ctia St 1a 1 hay 0 tuy thudc vao | On hay Off. Bit trong sb I&n nhét cla
E sé& mét di khi lIénh thwc hién.
Ngb vao R On [énh sé duwoc reset.

2. Word Shift :

(@) WSFT(16)
St
E

E phai I&n hon hay béng St, Eva St phai trén cung ving di liéu.

WSFT(16) dich n6i dung mét word sang trai gitra nhirtng word tir St dén E. Noi dung cla St sau khi
Iénh thic hién sé la 0000, ndi dung cla E bj mét.

3. Arithmetic Shift Left :

(@) ASL(25)
Wd

DM 6144 dén DM 6655 khoéng dwoc sir dung cho Wd.

ASL(25) dich 0 vao bit 00 cta Wd, dich mét bit ciia Wd sang trai, va dich trang thai bit 15 vao P_CY.
P_ER : Dia chi gian tiép ctia DM khéng tén tai.

P_CY : Nhan di liéu cta bit 00

P_EQ : On khi n6i dung ctia Wd la 0.

4. Arithmetic Shift Right :

__ (@) ASR(26)
Wd

ASR(26) dich 0 vao bit 15 ciia Wd trong mdi chu ky quét, dich mét bit ciia Wd sang phai, va dich
trang thai bit 00 vao P_CY .
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0I_*Illlllllllllllllg

P_ER : On khi dia chi gian tiép ctia DM khéng ton tai.
P_CY : Nhan d liéu ttr bit 00.
P_EQ : On khi ni dung ctia Wd la 0.

5. Rotate Left:

___ | (@) ROT(27)
Wd

ROL(27) dich tat ca cac bit ciia Wd sang trai mét bit, dich P_CY vao bit 00, dich bit15 vao P_CY.

PCY 15 00

PQ_IIIIIIIIIIIIIIIIII

Chay:

Dung STC(41) hay CLC(41) dé& d&t hodc xéa P_CY trwéc khi st dung ROT(27) d& dadm bao
P_CY chtra trang thai dung trudc khi Iénh thye hién.

P_CY sé duoc dich vao bit 15 trong méi chu ky quét. Dung @ hay DIFU/DIFD dé chi dich mét 1an
néi dung P_CY vao bit 15.

P_ER : Dia chi gian tiép ctia DM khéng ton tai.
P_CY : Nhan di liéu cua bit 0.
P_EQ : On kho ndi dung ctia Wd la 0.

6. One Digit Shift Left :

(@) SLD(74)
St
E

St : Start Word.
E : End Word.

St va E phai trén cung vung di liéu, E phai I&n hon hay bang St.

SLD(74) dich di liéu gitra St va E mét digit (4 bits) sang trai. 0 s& dwoc viét vao sb cé trong sb nhd
nhét cGa St, ndi dung clia sb cé trong sb I&n nhat clia E sé bj méat.

E

—
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D@ lidu sé bj méat 0
Chay :
Khi mat ngudn cung cép trong ltc SLD(74) thyc hién dich digit qua 50 word, lénh c6 thé thuc hién
khéng hoan thanh.
Bit 0 s& dwoc dich vao bit c6 trong s6 nhd nhéat clia St trong méi chu ky quét.

P_ER : khi St va E khéng trén cung vuing di¥ liéu, dia chi gian tiép cia DM khéng ton tai.

7. One Digit Shift Right :

(@) SRD(75)
E
St
E
T| | | [ T T,
0 Lost data

Twong ty SLD(74).

8. Reversible Shift Register :

(@) SFTR(84)
C
St
E

C : Word diéu khién.

St : Word bét dAu.

E : Word két thuc.

St va E phai trén cung vung di liéu. St phai nhé hon hay béng E.

Noi dung word diéu khién nhu sau :

15 14 13 12

|[Khéng str dung

1 (On) : dich twr trai sang phai.
0 (Off) : dich tlr phai sang trai.

Trang thai cda bit dwa vao thanh ghi.

Xung dich bit.

Reset.
SRD(75) thwe hién dich bit gitra St va E . Lénh sé dich trai hay phai, bit dwa vao thanh ghi la 0 hay
tuy thudc vao néi dung ctia word didu khién C.

P_ER : Khi St va E khéng cling ndm trén mét ving di liéu.

Huwéng déan tw hoc PLC Omron Trang A-19 Véan phong Pai dién Omron Viét nam



Gi&i thiéu vé Micro PLC "CP1L/1H" Phu luc 1

Khi dia chi gian tiép ctia DM khéng ton tai.
P_CY : Nhan trang thai cta bit 00 ctia St hay bit 15 cla bit E tuy thudc vao bit 12 cta C.

9. Asynchronous Shift Register :

(@) ASFT(17)
Cc
St
E

C : Word diéu khién.

St : Word bét dau.

E : Word két thuc.

St va E phai trén cung vung di¥ liéu. E phai I&n hon hay bang St.

Noi dung ctia Word diéu khién nhuw sau :

15 14 13

Khoéng st dung

1 (On) : dich xudng (shift down).
0 (Off) : dich Ién (shift up).

Cho phép dich.

Reset

Thanh ghi gitra St va R s& c6 gia tri 0 khi ASFT(17) thuc hién véi diéu kién reset On.
ASFT(17) thye hién dich ngwoc khéng ddng bd nhitng word trong thanh ghi dwoc xac dinh béi St va
E. ASFT(17) chi thuc hién dich mét word khi word dirng sau né 1a 0. Néu trong thanh ghi khéng c6
word nao la 0 thi Iénh sé khéng lam gi ca.
P_ER : Khi St va E khéng cung ndm trén mot word.
Dia chi gian tiép ctia DM khong tén tai.
VI- CAC LENH TiNH dénAN DU’ LIEU DANG BCD :
1. SetCarry:

(@) STC(40)
Dbat bit Carry P_CY 1én On.
2. Clear carry:

(@) CLC(41)
Xoa bit Carry P_CY xubng Off.

3. BCD Add:

— (@) ADD(30)
Au
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Au : S dwoc cong (BCD)
Ad : Sb cong (BCD)
R : Word két qua.

ADD(30) thwe hién cong néi dung clia Au, Ad, P_CY, két qua trad vé R. P_CY s& On khi két qua Ién
hon 9999.

[Aul+[Ad]+[P_CY]—> P CY [R]

P_ER : Khi ndi dung Au va/hodc Ad khéng phai dang BCD.
Khi dia chi gian tiép cia DM khéng tén tai.

P_CY : On khi c6 nhé trong phép cong.

P_EQ: On khi két qua 13 0.

2. BCD Subtract :

(@) SUB(31)
Mi
Su
R

Mi : S6 bi trir. (BCD)
Su : S6 triv. (BCD)
R :Word két qua.

SUB(31) thwc hién trir ndi dung cia Mi cho Su va P_CY, két qua tra vé R. Néu két qué am P_CY sé
On va két qua trong R chuyén sang dang bu 10 (10’s complement), d& cé két qua that, thwc hién
phép trir 0 cho ndi dung ctia R.

) §9-F5Y — [F0Y] [}

P_ER : Mi va/hodc Su cé ndi dung khéng phai BCD.
Dia chi gian tiép ctia DM khong tén tai.

P_CY : On khi két qua am.

P_EQ : On khi két qua I 0.

Chu y : Xoa P_CY truéc khi thuc hién SUB(31), kiém tra P_CY sau khi thuc hién SUB(31) dé biét
két qua la am hay dwong .

3. BCD Multiply :

(@) MUL(32)
Md
Mr
R
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Md : Sé dwgc nhan. (BCD)
Mr : Sé nhan. (BCD)
R : Wor két qua.

MUL(32) thwc hién Md ch Mr, két qua tra vé R va R+1.
R

R+1 ||

P_ER : Khi ndi dung Md va/hoac Mr khoéng phai dang BCD.
P_EQ: On khi két qua 13 0.

4. BCD Device:

DIV(33)
Dd
Dr
R

Dd : Sé bj chia. (BCD)
Dr : Sé chia. (BCD)
R : Word két qua.

R va R+1 phai trén cung mét vung di liéu.
DIV(33) thwc hién chia Dd cho Dr, két qua tra vé R, sb dw tra vé R+1.

| [®

R+1

A=

P_ER : Dd hodc Dr khong phai la BCD.
Dia chi gian tiép ciia DM khéng tén tai.
P_EQ : On khi két qua I 0.

5. Double BCD Add :

(@) ADDL(54)
Au
Ad
R

Au : Word dwoc cong thi nhét.
Ad : Word cong thir nhéat.
R :Word két qua thir nhat.

ADDL(54) thyc hién cong néi dung clia P_CY véi 8 s6 dwoc xac dinh béi Au, Au+1 va 8 sb dwoc
xac dinh b&i Ad, Ad+1 . Két qua tra vé word R, R+1. P_CY On néu két qua I&n hon 99999999.

(] A
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|P_C\rf |R+1 | | R

P_ER : N6i dung ctia Au va/hoac Ad khong phai dang BCD.

Dia chi gian tiép ctia DM khong tén tai.
P_CY : On khi két qua I&n hon 99999999 (C6 nhé trong phép cong ).
P_EQ: On khi két qua 13 0.

6. Double BCD Subtract :

(@) SUBL(55)
Mi
Su
R

Mi : Word bij trir dau tién. (BCD)
Mu: Word trir d4u tién.(BCD)
R : Word két qua dau tién.

SUBL(55) thuc hién phép trtr Mi, Mi+1 cho Mu, Mu+1 va P_CY, két qua tra v& word R, R+1. Néu két
qué am, bit P_CY On va két qua trd v& word R, R+1 & dang bu 10. D& c6 duwoc két qua dung thuc
hién tiép phép trir 0 cho R, R+1.

(Chay : Str dung BSET(71) dé tao ra mét hang 8 digits c6 gia tri 0)

[ mi+1 | | mi ]
- | sut1 | | su |

Pav [ R4 | R]

P_ER : Khi ndi dung ctia Mi, Mi+1, Su, Su+1 khéng phai dang BCD.
Khi dia chi gian tiép ctia DM khéng ton tai.

P_CY : On khi két qua am.

P_EQ: On khi két qua 13 0.

7. Double BCD Multiply :

(@) MULL(56)
Md
Mr
R

Md : Word dwoc nhan dau tién. (BCD)
Mr : Word nhan dau tién. (BCD)
R : Word két qua dau tién.
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MULL(56) thwc hién nhan ndi dung 8 digits ctia Md, Md+1 v&i Mr, Mr+1, két qua tra vé word R dén
R+3.

| Md+1 | | ™Md |
X
| Mr+1 | | Mr |
| R+3 || R+2 | | R+1 | | R |

P_ER : Khi ni dung ctia Md, Md+1, Mr, Mr+1 khéng phai dang BCD.
Khi dia chi gian tiép ctia DM khéng tén tai.

P_CY : On khi c6 nhé trong két qua.

P_EQ: On khi két qua 14 0.

8. Double BCD Divide :

(@) DIVL(57)
Dd
Dr
R

Dd : Word bj chia dAu tién. (BCD)
Dr : Word chia dAu tién. (BCD)
R :Word két qua dau tién.

DIVL(57) thuc hién phép chia ndi dung 8-digit clia Dd, Dd+1 cho ndi dung ctia Dr, Dr+1, két qua tra
vé cac word tir R, R+1 ; b du trd vé word R+2, R+3.

[Dd+1] [ Dd ] | [Dr+1] [ Dr |
[R+3 | [ R+2] [Rt1] [ R |
Remainer Quotient

P_ER : Dr, Dr+1 c6 ndi dung la 0.
Dd, Dd+1, Dr, Dr+1 c6 ndi dung khéng phai la BCD.
Dia chi gian tiép cia DM khoéng tén tai.

P_EQ: On khi két qua 14 0.

9. Square Root :

(@) ROOT(72)
Sq
R

Sq : Word nguén dau tién. (BCD)
R :Word két qua .

Lénh nay khong str dung cho CPM1, SRM1.
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ROOT(72) thuc hién lay can bac 2 ndi dung 8-digit clia Sq, Sq+1, két qua trd vé R. Phan thap phan
cla két qua bj bo di.

| CF 5] -]

Td: | 63250561 = 7953.0221...., kétqua dwoc lam tron 7953.

P_ER : N6i dung clia Sq khéng phai BCD.
Word gian tiép ctia DM khéng ton tai.
P_EQ : On khi két qua 14 0.
VIl- CAC LENH TiNH dénAN D LIEU DANG NHI PHAN (BINARY) :

1. Binary Add :

(@) ADB(50)
Au
Ad
R

Au : Word dwgc cong. (binary)
Ad : Word cdng. (binary)
R :Word két qua.

ADB(50) thuc hién phép cong ndi dung dang nhi phan ctia Au, Ad, va P_CY, két qua tra vé R. P_CY
s& ON néu két qua I&n hon FFFF.

[Au] + [Ar] + [PCY] — [P_CY+[R]

ADB(50) con co6 thé duwoc st dung cong ndi dung nhi phan cé diu. V&i CPM1A, SRM1, bit SR
25404 va SR 25405 sé& tac dong khi két quéd vuot ngoai gidi han trén/dudi (-32 767 dén +32 768) .

P_ER : Dia chi gian tiép ctia DM khéng ton tai.

P_CY : ON khi két qua Ién hon FFFF.

P_EQ : ON khi két qua 1a 0.

P_OF : ON khi két qua vwot qua gidi han +32 767 (7FFF). (Chi v&i CJ1M, CP1L/1H, CJ1, CS1)
P_UF : ON khi két qua vwot ngoai gi¢i han dwdi -32 768 (8000). (Chi véi CJ1M, CP1L/1H, CJ1,
CS1)

Binary Subtract :

(@) SBB(51)
Mi
Su
R

Mi : Word bj trtr. (Binary)
Su: Word trtr. (Binary)
R : Word két qua.
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SBB(51) thwc hién trir ndi dung ctia Mi cho Su va P_CY, két qua tra vé word R. Néu két qua am,
P_CY sé& ON va két qua trong R ¢6 dang bu 2.

) - (59 - [P BV [R]

SBB(51) ciing cé thé sir dung thwc hién phép trir nhi phan cé d4u. V&i CPM1A, SRM1, bit P_OF &
P_UF sé tac dong néu két qua vwot ngoai gi¢i han cla di¥ liéu nhi phan 16-bit c6 dau.

P_ER : Dia chi gian tiép cia DM khéng ton tai.

P_CY : On khi két qua am.

P_EQ : On khi két qua 1a 0.

P_OF : On khi két qua vuot qua 32 767 (7FFF). (Chi véi CJ1M, CP1L/1H, CJ1, CS1)
P_UF : On khi két qua vwot qua -32 768 (8000). (Chi v&i CJ1M, CP1L/1H, CJ1, CS1)

Chu y : Dé chuyén ttr dang bu 2 sang dang théng thuong, st dung lénh NEG(-).

2. Binary Multiply :

(@) MLB(52)
Md
Mr
R

MLB(52) khéng thé str dung nhan di liéu nhj phan c6 dau. (Lénh nhén nhj phén c6 ddu [/ MBS(-) -
khéng st dung cho CQM1) .

MLB(52) thic hién nhan di liéu nhi phan clia Md véi Mr, 4-digit c6 trong s6 thdp dat vao R, 4-digit
c6 trong sb cao dat vao R+1.

(Rt ] R

X

P_ER: Néu dia chi gian tiép cia DM khéng ton tai.
P_EQ: On khi két qua I 0.
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3. Binary Divide :

(@) DVB(53)
Dd
Dr

R

DVB(53) thé thuc hién chia sb nhi phan cé dau. ( Lénh chia nhj phén c6 ddu [ DBS(-) [ ¢6 thé
duwoc st dung cho CQM1).

DVB(53) thyc hién chia nodi dung ciia Dd cho Dr, két qua tréd v& R, s6 dw tra vé R+1.

|
Rv1] [ R ]

P_ER: Néi dung ctia Dr 1a 0.
Dia chi gian tiép ctia DM khong tén tai.
P_EQ: On khi két qua I 0.

4. Double Binary ADD :

— (@) ADBL()

Ad

Au: Word dwoc cong thir nhat. (Binary)
Ad: Word cong thir nhét. (Binary)
R : Word két qua tht nhét.

Lénh nay chi si¥ dung cho CQM1-CPU4 - EV1.
Au, Au+1 ; Ad, Ad+1 phai trén cung vang di¥ liéu,

ADBL(-) thyc hién céng ndi dung 8-digit ciia Au+1, Au v&i ndi dung 8-digit clia Ad+1, Ad, va P_CY,
két qua tra vé R+1, R. P_CY sé& tac dong néu két qua Ién hon FFFF FFFF.

| Au+1 | Au |

+ | Ad+1 | Ad |

P _CY R+1 R

ADBL(-) c6 thé duwoc st dung cdng di¥ liéu nhj phan cé dau. Bit SR 25404 hodc SR 25405 sé tac
dong néu két qua vuot ngoai gidi han cia dir liéu 32-bit.

P_ER: bija chi gian tiép DM khoéng tn tai.

P_CY: On khi két qua I6n hon FFFF FFFF

P_EQ: On khi két qua 13 0.

P_OF: On khi két qua I6n hon + 2 147 483 647 (TFFF FFFF).
P_UF: On khi két qua nhd hon - 2 147 483 648 (8000 000).
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5. Double Binary Subtract :

— (@) SBBL(-)
Mi
Su

Mi: Word bj triv. (Binary)
Su: Word trtr. (Binary)
R: Word két qua.

Lénh nay chi st dung cho PLC loai CJ1M, CP1L/1H, CJ1 & CS1.
Mi va Mi+1, Su va Su+1, R va R+1 phai trén cung vung di¥ liéu.

SBBL(-) thuc hién trir ndi dung ciia Mi+1, Mi cho Su+1, Su va P_CY, két qua trd vé R+u két qua am,
P_CY sé& On, néi dung trong R+1, R ¢ dang bu 2. S& dung NEG(-) chuyén tir dang bu 2 sang két
qua thyec.

SBBL(-) ciing c6 thé s dung cho phép trir dang nhi phan c6 d4u. Bit SR 25404 ho&c SR 25405 s&
tac dong néu két qua vwot ngoai gi¢i han clta di liéu nhj phan 32-bit.

P_ER: Dia chi gian tiép ctia DM khéng t6n tai.
P_CY: On khi két qua am.
P_EQ: On khi két qua I 0.
P_OF: On khi két qua I6n hon + 2 147 483 647 (7TFFF FFFF).
P_UF: On khi két qua nhd hon - 2 147 483 648 (8000 0000).
Cha y: 1. Béi véi dir liéu nhi phan khéng dau, P_CY dung dé chi ra két qué am. Dung lénh NEGL(-)
dé chuyén két qua dang bl 2 sang dang thuc.

2. Béi véi dir liéu nhj phan co6 dau, bit P_OF , P_UF dé chi két qua vwot ngoai khoang

(- 2 147 483 647 , + 2 147 483 647).

6. Signed Binary Multiply :

— (@) MBS(-)
Md

Mr

R

Lénh nay chi st dung cho PLC loai CJ1M, CP1L/1H, CJ1 & CS1.

MBS(-) nhan néi dung nhi phan c6 diu ctia hai word Md, Mr, két qua la 8-digit binary c6 dau tra vé
word R+1, R.

P_E
P_E

Md
X Mr
R+1 R

R: Dia chi gian tiép ctia DM khéng t6n tai.
Q: On khi két qua 13 0.
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7. Double Signed Binary Multiply :

— (@) MBSL(-)
Md

Mr

R

Lénh nay chi st dung cho PLC loai CJ1M, CP1L/1H, CJ1 & CS1.
Md va Md+1, Mr va Mr+1 phai trén cuing viing di liéu. R dén R+3 phai trén cling ving di liéu.

MBSL(-) thuc hién nhan noi dung 32-bit (8-digit) dang nhi phan c6 dau ctia Md+1,Md v&i nédi dung
32-bit dang nhi phan c6 dau ctia Mr+1,Mr . Két qué dang nhj phan cé d4u 16-bit trd vé word R+3
dén R.

| Md+1 | Md |
X
| Mr+1 | Mr |
R+t3 |[R+2 | R+1 | R |

P_ER : Khi dia chi gian tiép ctia DM khong tén tai.
P_EQ : ON khi két qua I3 0.

VIil- LENH LOGIC :

1. Complement :

(@)COM(29)
Wd

COM(29) xo4 tAt ca bit On v& OFF va dét tat ca bit OFF Ién ON.

P_ER : Khi dia chi gian tiép cia DM khéng t6n tai.
P_EQ : On khi két qua I3 0.

2. Logical AND :

— (@) ANDW(34)
11
12
R
11 : Input 1
12 : Input 2

R : Word két qua.
ANDW(34) thuc hién logic AND tirng bit trong ndi dung hai word 11 va 12 , két qua tra vé R.

P_ER : Khi dia chi gian tiép ctia DM khéng ton tai.
P_EQ : On khi két qua bang 0.
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3. Logical OR:
(@) ORW(35)
11
12
R
11 : Input 1
12 : Input 2

R : Word két qua.
ORW(35) thuc hién logic OR tirng bit gitra ndi dung ctia hai word 11 va 12, két qua tra vé R.

P_ER : Khi dia chi gian tiép cia DM khéng ton tai.
P_EQ : On khi két qua bang 0.

4. Exclusive OR:

@) XORW(36)
11
12
R
11 : Input 1
12 : Input 2

R : Word két qua.

ORW(35) thwc hién logic Exclusive OR tirng bit gitra ndi dung ctia hai word |1 va 12, két qua tra vé
R.

P_ER : Khi dia chi gian tiép cia DM khéng ton tai.
P_EQ : On khi két qua bang 0.

5. Exclusive NOR :

—— (@) XNRW(37)
11
12
R
11 : Input 1
12 : Input 2

R : word két qua.
ORW(35) thuc hién logic Exclusive NOR tirng bit gitra néi dung ctia hai word 11 va 12, két qua tra vé
R.

P_ER : Khi dia chi gian tiép cia DM khéng ton tai.
P_EQ : On khi két qua béng 0.

IX- LENH TANG / GIAM :

1. BCD Increment:

| (@)INC(38)
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Wd
INC(38) thuc hién tang noi dung BCD ctia Wd, két qua khong bi anh huéng bdi P_CY.
P_ER : N&i dung trong WD khéng phai dang BCD.
Khi dia chi gian tiép ciia DM khéng ton tai.
P_EQ : On khi két qua bang 0.

2. BCD Decrement:

— (@) DEC(39)
Wd

INC(38) thuc hién gidm noi dung BCD ctia Wd, két qua khong bi anh hwéng béi P_CY.

P_ER : N6i dung trong WD khéng phai dang BCD.
Khi dia chi gian tiép ctia DM khéng ton tai.
P_EQ : On khi két qua béng 0.

X - LENH CHUONG TRINH CON (Subroutine Instructions):

Chuwong trinh con thye hién ré nhanh chuong trinh chinh trong trwéng hop can thuc hién mét hay
mot nhém diéu khién vao béat ky thei diém nao trong chu ky quét clia chwong trinh chinh. Chuwong
trinh con c6 thé dwoc thuc hién mot hay nhiéu lan trong mét chu quét clia chuong trinh chinh. Viéc
viét cac lénh trong chwong trinh con gidng nhu di véi chwong trinh chinh.

Khi tAt c& cac Iénh clia chuong trinh con thuc hién xong, chuong trinh sé quay vé vi tri ngay sau
vi tri goi chwong trinh con, chuong trinh sé tiép tuc thwe hién nhitng budc két tiép.

1. Subroutine enter - SBS(91):

SBS(91) N N : s6 thir tw cia chwong trinh con. ( 000 ~ 255).

CJIM :N=000 ~ 127.
CPM1 : N=000 ~ 049.

Viéc ré nhanh chuwong trinh c6 thé dwoc thue hién béng cach dat SBS(91) vao chuwong trinh
chinh tai noi can ré nhanh. Sé thir tw N chi ra chuong trinh con twong trng sé duoc goi.

Khi diéu kién cho SBS(91) On, nhitng Iénh gitra SBN(92) c6 cung sb thir tw N va RET(93) dau
tién sé& dwoc thuwc hién trwde, sau dé chwong trinh sé quay vé thuwc hién tiép cac lénh ngay sau
ngay sau SBS(91) vira goi.
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Chuwong trinh chinh
SBS(91) 00 |—

Chwong trinh chinh

SBN(92) o

Chuong trinh con

] Ret(93)

End(01)

SBS(91) cé thé dwoc dung nhiéu 1an trong chwong trinh, c6 nghia la cung mét chwong trinh con
c6 thé dwoc goi nhiéu 1an tai nhiéu noi trong chwong trinh chinh.

SBS(91) c6 thé d&t trong mét chwong trinh con dé goi tiép mot chuong trinh con khéc, ¢é nghia la
chwong trinh con cé thé dat 1dng vao nhau. Viéc 16ng chwong trinh con cho phép dén 16 mic. Khi
mét chwong trinh con két thuc, né sé& quay vé chuong trinh con c6 mic cao hon da goi né.

SBN(92)071 SBN(92)0712

SBN(92)010

SBS(91)070

Bit P_ER ON khi :
Sé thiy ty thir tw cGia chwong trinh con khéng ton tai.
Chwong trinh con ty goi no.
Goi mét chuwong trinh con dang thwe hién.

Chu y: SBS(91) sé khdng thirc hién va chwong trinh con sé khéng dwgc goi khi P_ER ON.

2. Subroutine define and Return - SBN(92) / RET(93):

SBN(92) N N : Sé th&r tw chwong trinh con. (000 ~ 255)
RET(93)
Diéu kién :

CJ1M: N=000 ~ 127
CPM1: N=000 ~ 049
CP1L/1H: N=0 ~ 255

N chi dwo'c st dung trong SBN({9Z) mot 1an.
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SBN(92) Ia diém bat dAu mét chwong trinh con, RET(93) 1a diém két thic. Méi chwong trinh con
dwoc nhan dang béi N.

TAt c& chwong trinh con phai dwoc Iap trinh & cubi chwong trinh chinh.Chwong trinh chinh sé&
thwe hién mét hay nhiéu chwong trinh con ( néu né dwoc goi ) trwéc khi trd vé dia chi 0000 dé thwc
hién chu ky quét ké tiép.

END(01) phai dwoc d&t ngay sau RET(93) cudi cung.

Cha y:

Trong mét chu ky quét, chwong trinh sé quay tré vé dia chi ddu tién dé thuc hién chu ky quét ké
tiép néu gap SBN(92).

Néu DIFU(13) hay DIFD(14) dwoc dat trong chuwong trinh con, bit tac dong béi hai 1énh trén chi
OFF khi chuong trinh con dwoc goi lai 1an thi hai, cé nghia la thoi gian ON kéo dai hon mét chu ky.

Xl - LENH DAC BIET (Special Instructions):

1. Macro - MCRO(99)

(@) MCRO(99) N: Sbé th tw chuwong trinh con (000 ~ 127)
N 11: Word input dau tién.
11 O1: Word output dau tién.
01

Diéu kién:

MCRO(99) cho phép mét chwong trinh con cé thé thwc hién nhiéu chirc nang khac nhau. Cé
nghia la mét chwong trinh con cé thé thay thé cho nhiéu chwong trinh con khac cé cAu tric gibng
nhau nhwng két qué hoat ddng khac nhau. C6 04 word input, IR096 ~ IR099 ( IR232 ~ IR235 dbi v&i
CPM1), va 04 word output, IR196 ~ IR199 ( IR236 ~ IR239 dbi v&éi CPM1) dwgc dung cho
MCRO(99). 08 word nay dwoc dung trong chwong trinh con va div liéu ctia né la dwoc lay tir cac
word 11 ~ 11+3 va O1 ~ O1+3 khi chwong trinh con lam viéc.

MCRO(99) copy ni dung ctia 11 ~ 11+3 vao IR096 ~ IR099, ndi dung ctia O1 ~ O1+3 vao IR196 ~
IR199, sau do goi va thyc hién chwong trinh con N. Khi thye hién xong chwong trinh con, ndi dung
cla IR196 ~ IR199 duorc truyén tré lai O1 ~ O1+3.

Vi du: Chuwong trinh chinh
MCRO(99) 10 DMO0010 > IR096
) DMO0010 DM0011—> IR097
DM0020 DMO0012— IR098

DM0013 —» IR099
Chuwong trinh chinh
DM0020— IR196
DM0021— IR197
SBN(92) 10 DM0022 —» IR198
DM0023 —» IR199

Chwong trinh con

— RET(93)
END(01)
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P_ER On khi: Chwong trinh con hay N khong ton tai .
Vung di liéu ndm ngoai ving cho phép.
Bia chi twong dbi cia DM khéng tén tai.
Chwong trinh con tw goi no.
Goi mét chuwong trinh con dang lam viéc.

2. Bit Counter - BCNT(67)

(@) BCNT(67)

N

SB

R

Pidu kién: N phai khac 0.

N: S6 lwgng word (BCD).
SB: Word nguon dau tién.
R: Wor két qua dau tién.

BCNT(67) dém tat ca sb lwong bit & trang thai ON trong tat c& cac word tir SB dén SB+(N-1), két
qua duoc tra vé R.
P_ER : N khong phai la BCD hay N=0: SB ~ SB+(N-1) khong & trén cung vung di liéu.

Két qua trong R 1&6n hon 9999.

Dia chi gian tiép DM khong ton tai.
P_EQ: Khikétqua la 0. (R :0000)

Xll- CHU’'C NANG NGO RA PHAT XUNG

1- SET PULSES - PULS(-)

(@) PULS(-)

P

Cc

N

Port phat xung ( 000, 001, 002)
Dir liéu diéu khién. (000 dén 005)
S

P:
C: C
N: SO lwgng xung (IR, SR, AR, DM, HR, LR).

Diéu kién: N va N+1 phai trén cung vang di liéu.

PULS(-) dung dé d&t thong sb cho ngd ra phat xung ma né dwoc thuc hién béd SPED(-)
hoac ACC(-).

Chon ngo ra phat xung:

P =000 : Ngo ra xung la bit output.
P =001 : Ngd ra xung la Port 1

P= 002 : Ngb ra xung la Port 2.

Dir liéu diéu khién C:

C | Chiéuphatxung | S6 xung dwoc phat | Thi diém bat dau canh xudng
000 |Chiéu thuan Dat trong N va N+1 Khéng dung
001 |Chiéu nghich Dat trong N va N+1 Khéng dung
002 |Chiéu thuan bat trong N va N+1 Dat trong N+2 va N+3
003 |Chiéu nghich Dat trong N va N+1 Dat trong N+2 va N+3
004 [Chigu thuan Khong dung Khong dung
005 |Chiéu nghich Khéng dung Khéng dung
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Viéc dat chiéu phat xung co tac dung cho dén khi dirng chwong trinh hodc PULS(-) dwoc thuc hién
tré lai.

e S6 xung va thoi diém bat dau canh xuéng :

Khi C = 000 hay 003, N+1 va N chira gia tri s& xung phat ra khéng phu thudc vao ché d6 phat xung.
N+1, N cha gia tri tr 00000000 ~ 16777215. Xung sé& dwoc phat ra khi diéu kién 1énh SPED(-) hay
ACC(-) cho phép va sé tw dong dirng khi sb lwong xung phat ra dat dén sb lwong da dat trudc.

. Leftmost 4 digits  Rightmost 4 digits Possible range
86 lvgng xung dugc phat: [ N] 00000001 ~ 16777215

Khi C = 002 hay 003, N+3 va N+2 chira gia tri d&t sb lwong xung dé thwc hién canh xuéng trong
lénh ACC(-) & Mode 0. N+3, N+2 c6 thé chira gia tri tir 00000001 ~ 16777215. Xung ra bit dAu boi
ACC(-) sé bat dau thuc hién canh xudng khi sb xung dat dén gia tri d&t ban dau.

Leftmost 4 digits  Rightmost 4 digits Possible range

Thoi diém thue N+3 N+4 00000001 ~ 16777215
hién canh xudng
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Cac vi du rng dung khac trén bd CP1L/1H Training Kit

Chung ta sé cung xem xét thém moét sé‘u’ng dung mé phong trén by CP1L/1H Training
Kit v&i chwong trinh dwgc 1ap va in ra bang CX-Programmer.

1. Chwong trinh diéu khién tro choi dang "Pwéng lIén dinh Olympia"

<Mé ta yéu cau >

Sau khi nguwdi dan chwong trinh (Host) da néu xong cac cau hdi, cac dau tha (player) sé bam nuat
phia trwéc mat dé tra 1&i cau héi. Ai bAm trwdc tra 1o trwdc. Chudng (Buzzer) sé kéu trong 10
giay sau khi bat ky dau thd nao bdm nut. Cung lic d6 dén trwéc méat d4u tha dé sé sang va sé chi

duoc tat (Reset) bdi nguwdi dan chwong trinh.

Cdc dau vao ra

Pau vao Pau ra
00000 - NGt bdm d4u tha 1 (PB1) 100.00 Coi
00001 -  Nut badm dau tha 2 (PB2) 100.01 DPén ctia D4u tha 1
00002 - NGt bdm dau tha 3 (PB3) 100.02 Dén clia PAu tha 2
00003 -  Nut tit (Reset) 100.03 Dén ctia DAu tha 3

Ladder Diagram : Main 1 Rung 1

Main 1 - Who press first
(Priority Determination)

This program is to determine which player press the switch first, after the host have finished

asking a question.

Rung 1 - Interlocked

Interlocked Rung for 3 player playing the game
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Ol()q.OO 10||(}102 10||(}103 00{5}101 TII\Iﬁ)OO .
PlBﬁ PLA&ERZ PLA%(ERB Reée !

000.01  100.01 100.03 t

| | | |

PIB& PL['(1 ER1 PL1|<1 ER3

000.02  100.02 100.01

| | | |

PIB& PLA&ERZ PLA%(ERl

005.00

| |

Rung 2 - Buzzer

ON Buzzer when any switch is pressed and timer will cut the buzzer after specified time

0(|)5|.00 }00.00
[ \)
BUZZE
R TIM
000
#0100
Rung 3 - Player 1
Player 1 Rung
0(|)0|.00 10&02 10&03 00&03 100.01
PB1 PLAYER2 PLAYER3 RGT bL AY:ER 1
10|0.|01
PLAYERI
Rung 4 - Player 2
Player 2 Rung
0?0|.01 10|0.01 10|0.03 00&03 100.02
PB2 PLAVERT PLAVER3 RGT PLAY:ER )
100.02
| ]
PLAYER?
Rung 5 - Player 3
Player 3 Rung
000.02 100,01 100,02 000,03 100.03
e e
I'JBE PLAYER1 PLAYER2 K Jf PLAYER3
100.03
| |
PLAYER3
Huwéng dan tw hoc PLC Omron Trang B-2 Van phong Dai dién Omron Viét nam




Gi&i thiéu v& Micro PLC CP1L Phu luc 2

Rung 6 - Reset
Reset for the Game

|| E ?_
OdO!O?a .01

RST RESET

’ Rung 7

END(01)

2. Diéu khién déng m& cira gara 6t6
<Yéu céu>
M6t cam bién siéu am (ultrasonic switch) dwoc dung dé phat hién 6 t6 dang lai gan ctra.

Mét cdm bién quang dién dwoc dung dé phat hién 6 t6 dang di qua clra.
PLC sé& nhan cac tin hiéu vao nay va diéu khién dong co déng mé cira.

Ultrasonic Switch

‘:CO Door position
\k Motor

‘. !
&)

L
Photoelectric
Switch

\
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Cac dau vaora

Input Thiét bi ngoai Output Thiét bi ngoai
00000 Ultrasonic switch 100.00 Motor to raise door
00001 Photoelectric switch 100.01 Motor to lower door
00002 Door Upper limit switch
00003 Door Lower limit switch

Ladder Diagram : Main 1 Rung 1

Main 1 - Auto door
This program shows the automatic control of warehouse door.

Rung 1 - Raise door

000.00 000.02 100.01 100.00
I I | ez e C
Ulltég.?)\(l)vnch Upper LS Lower door Raise door
|
Raise door

Rung 2 - Photo sensor
Sense unit differentiation down

000.01
| DIFD(14)
| I
Photo sensor 200.00
Rung 3 - Lower door
200.00 000.03 100.00 100.01

|| |4 (P f)
1T | A1 A1 ~

Upper LS Lower door Raise door

Lower door

Rung 4 - End

END(01)
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Timing diagram

00000 Ultrasonic switch

00002 Upper limit switch —

I

100.00 Motor to raise door

00001 Photoelectric switch
04000 DIFD

00003 Lower limit switch

100.01 Motor to lower door

3. Tw déng bdi tron (Lubrication ) dau cho banh xe
<M6 ta>

Khi banh xe di chuyé&n vé& phia cdm bién S1, S1 sé& phat hién banh xe va sé ra tin hiéu cho van
dién tr (Valve V1) dé& cap dau béi tron cho banh xe. Van V1 s& mé trong moét khodng thoi gian
ngan dé cap mot lwong dau dinh trwdc cho banh xe. Khi cdm bién S2 phat hién mirc diu trong
bdn chira (Tank) thap, n6 sé ra tin hiéu canh béo.

Lubricating Oil
_Tank

. Oil shortage
SYSMACICP1L alarm indicator
[(ft(; O O O

O O © ©
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Gi&i thiéu vé Micro PLC CP1L

Cac dau vaora

Phu luc 2

Input Thiét bi ngoai Output Thiét bi ngoai
00000 Position detection (S1) 100.00 Electromagnetic valve for oil supply
00001 Lower limit of level (S2) 100.01 Oil shortage alarm indicator

Ladder Diagram : Main 1 Rung 1

Main 1 - Auto lubricate
Auto lubrication of gear

Rung 1 - Start
000.00
I I DIFD(13)
Position detection 200.00

Rung 2 - Open valve

Open valve and delay 1.5 sec.

100.00

Valve opens

Valve close

200.00 TIMO000
| | P
I A1

100.00

O

Valve opens

TIM

000
Valve close

#0015

‘ Rung 3 - Oil shortage

[ o
| [

Lower level

CH

Qil shortage

‘ Rung 4 - End

_

END(01)

Huwéng dan tw hoc PLC Omron
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Gi&i thiéu v& Micro PLC CP1L Phu luc 2

Timing diagram

00000 4— Position Detection
04000 » I ]_ scan tlme DIFU
100.00 —- Valve Opens

» 15sec ¢

TIM 000 - Timer's preset time
00001 |

Lower limit of oil level

100.01 Oil shortage alarm indicator

4. Diéu khién dong co’ bang tai

Bang tai gébm cé 3 phan doan, va can diéu khién sao cho déng co ctia méi phan doan chi chay
khi c6 dbi twong (tAm déng- copper plate) dang ndm trén phan doan twong (ng. Vi tri ctia tdm
kim loai dwoc xac dinh bdi cac cdm bién tiém can dat gan né (Sensor 1,2,3). Khi tdm kim loai
nam trong khodng cach phat hién ctia 1 sensor, déng co twong (rng sé& van lam viéc. Khi tAm
kim loai nam ngoai khoang cach phat hién cta sensor, mot timer tré s& dwoc kich hoat va khi
thoi gian dat ctia timer hét, dong co twong (ng sé ngirng.

1/0
Input Thiét bi ngoai QOutput Thiét bi ngoai
00000 Sensor 1 100.00 Motor 1
00001 Sensor 2 100.01 Motor 2
00002 Sensor 3 100.02 Motor 3
Ladder Diagram : Main 1 Rung 1
Main 1 - Conveyor control
Conveyor belt control application
Rung 1 - Motor 2
000.02 TIM 000 100.01
I A O

100.01 Motor 2

Motor 2
Huwéng dan tw hoc PLC Omron Trang B-7 Van phong Dai dién Omron Viét nam




Gi&i thiéu v& Micro PLC CP1L Phu luc 2

Motor 3
>
Sensor 3

>
Sensor 2

2
Sensor 1

Rung 2 - Motor 1

000.01 TIM 001 100.00
[ | e
L] - L

100.00 Motor

1
[
L
Motor 1

Rung 3 - Delay for 2 sec

100.00 000.01
|| y TIM
Motor 1 2
| otor 000
— #0020
Rung 4 - Sensor 1
000.00 TIM 001 200.00
| | |
Ll rqn O

200.00

Huwéng dan tw hoc PLC Omron Trang B-8 Van phong Dai dién Omron Viét nam



Gi&i thiéu v& Micro PLC CP1L Phu luc 2

Rung 5 - Delay for 2 sec \

200.00 000.00

| | |
|| I TIM

001

#0020

‘ Rung 6 - Motor 3

| 253.13 100.02
| 11 Y )_|
NC Motor
3
‘ Rung 7 - End
END(01)

5. Piéu khién day chuyén déng géi (Packing Line Control)
Yéu céu :

Khi nat bAm PB 1 (Start) dwoc badm, béng tai hdp bat dau chuyén dong. Khi phat hién sw
c6 mét cia hdp, bang tai hdp (Box Conveyor ) dirng va bang tai tao (Apple conveyor) bat dau
chuyén dong.

Cam bién dém (SE1) sé dém sé lwong qua tao cho dén khi dat 10 qua. Bang tai tao luc
nay sé dirng va bang tai hop lai kh&i dong lai. Bo dém sé duoc reset va hoat dodng lai lap lai cho
dén khi nut PB2 (Stop) dwoc bam.

Cac dau vaora

Input Thiét bj ngoai Output Thiét bi ngoai
00000 START Push button (PB1) 100.00 Apple Conveyor
00001 STOP Push button (PB2) 100.01 Box Conveyor
00002 Part Present (SE1)

00003 Box Present (SE2)

Huwéng dan tw hoc PLC Omron Trang B-9 Van phong Dai dién Omron Viét nam



Gi&i thiéu v& Micro PLC CP1L Phu luc 2

T

START  PB1
(00000)

sTOP PB2
(00001)

(100.00)
APPLE
CONVEYOR

SE  (0002)
PART
SENSOR

(100.
BOX
CONVEYOR

01)

Timing chart
00000 -

00001 i
ooooz —NNINNNNNNR  EENRNEEND
ooz NN BN A0

20000 _ NN
CNT 010 o N

100.00 _ _
o0 _MEE  wm
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Gi&i thiéu vé Micro PLC CP1L

Phu luc 2

Ladder Diagram : Main 1 Rung 1

Main 1 - Packing
Packing line control for Apples

Rung 1 - Start condition

000.00 000.01 200.00
b rey ¢
200.00 RUN
||
[
RUN
\ Rung 2 - Apples conveyor
| 200.00 100.01 100,00
| | |4~ e
| 11 A .
RUN BoxCon CONVYR
Rung 3 - Counter
Counter preset at 10
000.02
| |
CNT
SE1
000.03 010
ey
I— #0010
Rung 4 - Box conveyor
CNT 010 200.00 100.01
| |
S1 RUN BoxCon
000.03
|
Zan
Rung 5 - END
END(01)
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Gi&i thiéu v& Micro PLC CP1L Phu luc 2

Mnemonic Codes

Dia chi Lénh Th. s6 Dia chi Lénh Th. s
0000 LD 00000 0008 LD NOT 00003
0001 OR 20000 0009 CNT 010
0002 AND NOT 00001 # 0010
0003 ouT 200.00 0010 LD CNT 010
0004 LD 200.00 0011 OR NOT 00003
0005 AND NOT 100.01 0012 AND 200.00
0006 ouT 100.00 0013 ouT 100.01
0007 LD 00002 0014 END (01)

1.6 Diéu khién bai dé xe
Pay la mét chwong trinh diéu khién bai dd xe don gidn chi cho phép tbi da 1a 100 xe
dwoc db tai mot thdi diém. Mbi khi c6 mot xe méi di vao, Sensor (S1) sé phat hién va
PLC sé& cong 1 vao tdng sb xe hién dang trong bai db va sé trr di 1 khi Sensor (S2) phat
hién co6 xe di ra khoi bai d6. Khi 100 xe da dd trong bai, dén hiéu "CAR PARK FULL" s&
sang dé bao cac xe khac khoéng dwoc vao bai.

CAR PARK FULL
L

Car coming in

/10
INPUT OUTPUT
00000 Sensor S1 100.00 Car park full sign
00001 Sensor S2
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Gi&i thiéu vé Micro PLC CP1L

Phu luc 2

Ladder Diagram : Main 1 Rung 1

Main 1 - Car Park Control

Application: Car Park Control

Rung 1 - Carin
000.00
I I DIFU(13)
S1 200.00
— Car in
Rung 2 - Add 1
200.00
| |
1 CLC(41)
Car in
ADD(13)
- HRO00
— #0001
- HRO00
Rung 3 - Car out
000.01
|| DIFU(13)
s2 200.01
Car out
Rung 4 - Subtract 1
200.01
| |
S | CLC(41)
SUB(31)
. HRO00
- #0001
| HRO00
Rung 5 - Compare
253.13
| CPM(20)
1
NC
HRO00
I #0001
P_EQ 100.00
| Y O-
=Flag Car Park full
P_GT
>Flag

Huwéng dan tw hoc PLC Omron
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Gi&i thiéu v& Micro PLC CP1L Phu luc 2

Rung 6 - End

End(01)
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