Chuong 9

BO DIEU KHIEN LOGIC LAP TRINH BUQC

9.1 KHAI NIEM CHUNG

Trong hé thong tu dong thudng gip nhitng thiét bi lam viéc
theo kiéu tuan tu, theo qui luat if .. then .. else v6i tin hiéu vao va
ra c¢6 hai mic, vi du nhu contact hanh trinh, role. Cdc so d6 nay
c6 thé thuc hién bing role va mach dinh thdi nhung véi so dd
phic tap s6 lugng role kha 16n, d6 tin cdy kém va nhiéu khi
khong dat yéu cdu. Tu nhilng nim 70 dé ddp ung yéu cau cé
nhitng thiét bi diéu khién thay thé& so do role, da xudt hién bd
diéu khién logic 1ap trinh dugc (Programmable Logic Controller-
PLC) va ngay cang hoan thién, dugc ap dung rong rai trong cong
nghiép (PLC ctia hiang Allen Bradley Corporation sidn xuidt nim
1977 st dung vi xt ly 8080).

Cac PLC dau tién chi thuc hién dugc cdc phép tinh logic, tin
hiéu vao va ra la tin hiéu roi rac, con hién nay PLC c6 thé thuc
hién dugc cdc phép tinh s6 hoc, logic va lam viéc dugc véi cad tin
hiéu lién tuc, trong mot s6 truong hgp PLC dugc st dung thay
cho may tinh (mo6t s6 hang dung tit PC- Programmable Controller
dé chi PLC).

Mot hé théng phic tap thudng gom mdy tinh (vi xi ly) thuc
hién nhing cong viéc phic tap va PLC thuc hién cac cong viéc
mang tinh chdt tuan tu. Mdy tinh va PLC két n6i v6i nhau qua
dudng truyén néi tiép va trao déi thong tin cho nhau. Nhiéu mdy
tinh va PLC két néi v6i nhau theo mang diéu khién.

PLC gom cédc thanh phan chinh sau:

- Khéi CPU (Vi xt 1y)
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- Khéi nhé RAM, ROM, EPROM, EEPROM
- Khéi nhap

- Khoéi xuat

- Bo lap trinh cAm tay

- Nguén

- Pin nuoi

- Thé nhé

- Module mé rong
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Hinh 9.1: Céu truc PLC

Chuong trinh diéu hanh cia nha sidn xuit, chda trong by nhé
ROM (EPROM), thuc hién cac cong viéc sau:
- Kiém tra hoat dong ban than PLC,
- Poc tin hiéu vao 6 khoi nhap,
- Chuyén d6i chuong trinh ngudi dung chita 6 RAM hay thé
nhé sang ma mdy cia vi xi 1y dé vi xt ly thuc hién,
- Xu4t tin hiéu ra khéi xuét,
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- Giao tiép vi xt ly v6i bd 1l4p trinh cAm tay (hand held

programming console) hay v6i may tinh,

- Giao tiép noi ti€p RS-232 hoic RS 485.

Chuong trinh ngu¢i dung dua vao PLC, tuy truong hop, tu bo
lap trinh cAm tay, ban phim trén PLC hay tif may tinh va chda
vao RAM, mét ngudn pin nuéi RAM khi ciat dién ngudn, c6 mot tu
dién tri s6 khé 16n mic song song véi chan cdp ngudn cia RAM
dé bdo ddm chuong trinh va dit liéu can thiét van con luu lai mot
thoi gian sau khi cdt nguéon PLC hay pin. Trong truong hgp can
thiét PLC hd tr¢ nap chuong trinh vao thé nhé EPROM hay
EEPROM.

Bd ngudn cho PLC cé thé 14y tif ngudon xoay chiéu hay ngudn
mot chiéu 24V.

Bo lap trinh cAm tay va mdy tinh 14p trinh ghép néi véi PLC
qua ngd truyén ndi tiép.

PLC c6 thé ché tao duéi dang khdi gdn két gom cdc khéi
ngudn xu 1y, bo nhé, khéi nhap va xuat cung chung trong mot vé
nhua, hodc theo dang module (don thé&) gém module ngudn,
module CPU va cdc module nhap xudt, module chiic ning ...

PLC nhan tin hiéu vao va xudt tin hiéu ra dang ON/OFF
song song, noi ti€p hay dang tuong tu. V6i cdc module phu hop cé
thé cho PLC phéat ra cac tiéng néi cdnh bao hay huéng dan.

Cac module chic nang giip mé rong kha nang cia PLC nhu
khuéch dai do nhiét d9, diéu khién qua trinh vong kin, diéu
khién vi tri, ghép néi modem, mang cong nghiép.

Qu4 trinh diéu khién c6 thé hién thi 1én man hinh kém véi
cdc thong s6 trang thdi nhd phan mém giao dién ngudi-may
(HMI Human Machine Interface). Man hinh thudng két hop véi
cdc phim bam (OP Operator Panel) dé diéu khién va quan sat
thong s6 qua trinh.

PLC dugc thiét k& dé lam viéc trong moi trudng cong nghiép
do d6 miuc tin hiéu logic vao la 24V; d6i véi tin hiéu tuong tu nhé
tit cap nhiét hay nhiét dién trd, c6 sidn khéi khuéch dai chéng
nhiéu va khong troéi di kem.. Do PLC lam viéc theo chu ky quét
nén né khong ddp dng véi tin hiéu thay d6i qua nhanh, diéu nay
han ché& 4p dung PLC cho viéc diéu khién vong kin cdc ddi tugng
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c6 quan tinh nhé nhung lai gia tdng d6 tin cdy chéng nhiéu cua
thiét bi.

Céc tin hiéu xudt/nhap s6 va tuong tu cia PLC thudng duogc
ghép noi thong qua optocoupler dé bdo ddm an toan. H.9.2 trinh
bay so dd khoi nhap va xuit s6.
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Hinh 9.2: S6 d6 khoi nhap va xuat s

PLC thuc hién chuong trinh chia trong b6 nhé nguoi dung
(UM- User Memory) theo chu ky quét. Mot chu ky quét bat dau tir
lénh dAu tién va két thic ¢ 1énh cudi cung. O mdi chu ky quét
PLC doc trang thai ngé vao, thuc hién chuong trinh, cdp nhat
ngd ra.Thoi gian thuc hién chu ky quét tit 0,1ms dén hang chuc
ms tuy theo van téc xi 1y ctia CPU va do dai ctia chuong trinh.
Thoi gian thuc hién mét 1énh co ban nhat khodng du6i 1us.
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Chuong trinh PLC dugc viét duéi ba dang:
- Gian d6 thang (Ladder diagram - LAD)

- Khoéi ham (Control System Flowchart — CSF, FBD Function
Block Diagram)

- Bang phat biéu (Statement list - STL)

Phuong phdp gidn dé thang tuong tu so d6 role, dang FBD
giong nhu céc so d6 trong ky thuat s6 con dang STL tuong tu céc
dong 1énh cha vi xtt ly. Tuy theo hing ché tao c6é thé lap trinh
cho PLC bing mot hay nhiéu dang biéu dién trén.

Vi du: xét so d6 tat mé den dung 4 tiép diém nhu H.9.3.

ﬁ_’ 220V AC . 4@_‘

— 220WAC
| PLC
(@) %! COM

Hinh 9.3: a) So d6 mach tié’p diém; b)So d6 két néi PLC
Ta c6 thé biéu thi chuong trinh bing ba dang nhu H.9.4
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Hinh 9.4: a) Dang LAD; b) Dang FBD; c¢) Dang STL
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Vi du: diéu khién dong co xoay chiéu theo so do H.9.5a.
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So d6 H.9.5a bién d6i thanh so d6 diéu khién dung PLC
H.9.5b.
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Chuong trinh diéu khién dang LAD (H.9.5¢):
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Hinh 9.5¢: Chuong trinh LAD OMRON
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Céc nit nhan PB1 va PB2 néi v6i hai ngd vao cé dia chi 1an
lugt 00000 va 00001. Cuon day contactor MC néi véi ngd ra dia
chi 10000. Chuong trinh dang STL nhu sau:

Rung Mo, Fro. Addr, Instruction Address Marme

000 nooa LD ooooo START
noo OR 10000 bMOTOR
nooz AMND NOT 0o0o7 STOF
non: ouT 10000 MOTOR

Viéc lap trinh cho PLC dugc thuc hién theo cac buéc sau:

- Xac dinh thd tu lam viéc cua may

- V& luu d6 hé thong

- Gén cac dia chi xudt/ nhap

- Viét chuong trinh dang LAD hay STL va nap vao PLC
- Kiém tra chuong trinh va siia 16i

- G&n cédc ngd nhap va xuat cho PLC

- Chay chuong trinh va sua 16i

- Luu lai chuong trinh trén hai dia hay/va gidy

Cé rat nhiéu hang sdn xudt PLC véi nhiéu kiéu khac nhau va
khé ma liét ké hét dugc:

OMRON: ZEN, CPM1A, CPM2, C200H, CQM1H, CS1

SIEMENS: LOGO, S5-90U, S5-95U, S5-115U, S5-135U;
S5-155U, S7-200, S7-300, S7-400,

ALLEN-BRADLEY: Micrologic1000, SLC500, PLC5, LOGIX

MITSUBISHI Alpha, FX, Melsec- Q

SCHNEIDER: TSX

Trong phin sau ta sé& di siu phan tich hoat dong cia PLC
hang OMRON va SIEMENS.
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a)LOGO b) S7-200

¢} §7-300 va man hinh OP
Hinh 9.6: PLC SIEMENS

b)C200

a)CPM

Hinh 9.7: PLC OMRON
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9.2 PLC OMRON

9.2.1 Phan mém lap trinh

Phin mém lap trinh cho PLC OMRON rit da dang. Dang
LAD va STL dugc dua vao PLC thong qua may tinh véi cdc phan
mém lap trinh nhu Sysmac Support Software SSS, Syswin,
Sysmac-CPT, CX-Programmer. Ngoai ra con c6 thé lap trinh
dang STL nh¢ bo 14p trinh cAm tay (programming console).

m# SYSMAC-CPT - [Lsz Demo Sample - DEMO.CPT [Ladder Yiew) - [ Main Program J] =13
E_g File Edit Yiew QOnline Ladder Window Help - |E’|1|

s EERBEE D EEEE E m ) EE
I A s ) o = P O T

R:1 FH1 FR1 FPresent | a
F:0 100000 100001 Qo100
/1 —
FHOTO | FROX SW FRODOUCT

'THIS IS A SIMPLE "AND' CIRCUIT OTHERWISE KMOWMN A5 A 'SERIES'CIRCUIT. IN THIS CASE, WHEN THE GATING
PHOTO [(PH1)IS TRUE "AND" MO EXISTING METAL IN\"ENTDFW L.l'-\.EFEL 15 DETECTED THE F'F!CII:IUCT 15 IN PLACE
ANDREADY FOR & LAEEL TO BE AFFLIED.

F:2 Lowase Dirill
[ in00s Q00101
I
CLAMP DRILL
EBroken
100003
BIT
*THIS 1S A SIMPLE "OR' CIRCUIT, OTHERWISE KNOWH A% & 'PARALLEL CIRCUIT. IN THIS CASE, THE DRILL WILL
TURM OFF IF EITHER THE HOLDING CLAMP LOOSENS "0R" THE BIT BREAKS. =
Mnemonic: |LD PH1
Offtine | MNetOMNode:0 |  C200HS | |

[AT* % Lss Demo Sample / |
FarHelp, press F1 | | | |

Hinh 9.8: Giao dién phdn mém CPT

Céc phéin mém lap trinh giip soan thdo s@ia chita chuong
trinh, k&t nédi v6i PLC, diéu khién PLC & ba ché& d6 RUN, STOP
va MONITOR, ché& d6 STOP (PROGRAM) dung dé nap chuong
trinh tU mdy tinh xuéng PLC (download) hay chép chuong trinh
trong bd nhé PLC lén mdy tinh (upload), § ché d RUN va
MONITOR gia tri cac ngd vao ra, cac 6 nhd, timer, counter dugc
hién thi trén chu’dng trinh, riéng 6 ch& d6 MONITOR cé6 thé thay
d6i noi dung cdc 6 nhé. Chuong trinh chia trong PLC c6 thé cai
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mat ma dé tranh chép trom.

9.2.2 So luge vé cau hinh PLC Omron

Trong phan nay ching ta chi khdo sat ba loai 1a CQM1,
CPM1 va C200H. CQM1 cé6 cau tric dang module, gom module
ngudn , CPU va cdc module xudt/nhap. Cé thé ghép toi da dén
11 module xudt/nhap. Néu dung module mé rong thi ghép thém
dén 5 module xuadt/nhap. Cadc module ghép véi nhau thong qua
bus néi bén hong, toan bo dat trén dudng ray (rail)

Wodule xudtmhgp,

Mguén CPU
11 max

4 a0 P
O chifa pin s _ __ Chétcii

;% _BenLEDchi th
C8ng ngoai vl I
né1 bé 14 trinh

‘ 4 Busndl module

Céng R3232 —

T ohita e bo

#odule CPU .
md réng

Hinh 9.9: PLC CQMI1H

Loai C200H cé ciu tric gia (rack) gom céc module gin trén
mat d& (back plane), gia CPU gém module ngudén, CPU, cac module
xudt/nhap, s6 module gin vao tuy loai m#t dé, t6i da 1a 10, mudn
thém module thi dung cédc gia md rong, t6i da 3 gid mé rong.

Loai CPM1 c4u tric don khoi gon nhe, c6 thé thém ba khéi mé
rong dé ting kha ning PLC.
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Cdc module Bo TI"L‘I}'éI‘l thﬁng P

Mguén
Céng
ngoal i

Rack CPUI

RS232
Mguén
Cdpndl __|
md réng
Cdc
rack md
rong

:Hinh 9.10: C200H

Cdcngd vdo Cdcngdra
= / Jo
/

/QJ p = =

Hinh 9.11: CPM2

Céng RS232
ngoal vi
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9.2.3 C4u tric dia chi b6 nhé PLC Omron

B6 nhé PLC Omron chia lam nhiéu vung IR, SR, TR, HR, AR,
TC, DM, UM. Tuy theo kiéu PLC ma cdc vung nhé nay cé cac do
dai khac nhau. Mgt s& vung nhé c6 thé truy xudt theo tirng bit
hay tir (word = 16bit), mot s6 chi c¢6 thé truy xudt theo tir. Mot s6
ving nhé dugc luu trit s6 liéu nho tu dién, thoi gian luu trir 20
ngay, néu c6 pin nudi thoi gian luu tri 1a 5 nam..

a) Vung nhd IR (Internal Relay) chia lam hai vang nhé:

- Vang nhdp: tuong Gng véi cdc ngd vao cha thiét bi
nhap, c6 thé xu ly theo tir hay bit
- Vang xudt: tuong Ung véi cdc ngd ra cia thiét bi.

DPia chi cta cdc ngd xudt nhap phu thudc kiéu PLC va vi tri
cdc module xudt nhap.

PLC COM1

CPU IN ouT ouT IN ouT ouT

) 1
Nguén IN 8 16 16 6 8 8

16

IR100

TR000

IR101
IR001 |

IR002

1IR102

IR103

Hinh 9.12: Qui dinh dia chi module xudt nhdp

DPia chi ti xudt/nh4ap tinh tu trdi sang, bat dau tir IRO00 cho
khé6i nhap va IR100 cho khéi xudt, nhung da c6 khéi nhap gin
sdn trong khoi CPU nén dia chi khoi nhap gidn thém vao sé bit
dau tir IR0O01. Véi CPU 11/21-E c6 t6i da 128 bit xudt/nhap con
v6i CPU 4X-E t6i da 192 bit. Dia chi tinh theo tir gdm ba s6, con
dia chi theo bit thém hai s tir 00 dén 15 sau dia chi tur
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CPMI1A
Nhap Xuit So hiéu
6 diém 4 diém CPM1A-10CDR

00000..00005 | 01000..01003

12 di€m 8 diém CPMI1A-20CDR
18 di€m 12 diém CPM1A-30CDR
24 diém 16 di€ém CPM1A-40CDR

C6 thé gin thém don vi xudt/ nhap mé rong dé thém ngd
xudt/nhap sé tuong tu cho CPM1A-30, CPM1A-40 va CPM2.
C200H: PLC C200H dugc sidp xé&p nguge v6i PLC CQM1, dia
chi tinh tit rdnh bén trdi nhat cta gia, khoi I/O dugc gin dia chi
bdt dau tiu IR00O.
| IR 000 | IR 001 IR 002 CPU ’ Nguén ‘

b) Vung lam viéc: dung lam vang nhé di liéu, cdc vung nhép
va xudt ¢ trén néu khong lién két véi cdc module nhap xudt ciing
c6 thé dung lam vung nhé dir liéu.

¢) Vung nhé SR (Special Relay) dung cho cac chic nidng déc
biét nhu co hiéu, tao xung, va lam vung nhé da liéu.

d) Vung nhé HR: (Holding Relay) dung chida di liéu dugce luu
khi mat dién.

e) Vung nhé LR (Link Relay) dung dé trao doi dit liéu gitia hai
PLC.

f) Vung nhé AR (Auxiliary Relay) dung lam co hiéu va bit diéu
khién, dugc luu khi mat dién.

g) Vang nhé TC (B6 dém/Pinh thoi) dung cho céc lénh
Timer/ Counter.

h) Vang nhé TR (Temporary Relay) dung dé chia tam trang
thai ON/OFF cua cdac nhanh ré.

i) Vang nhé DM (Data Memory) chita thong s6 c4du hinh cta
PLC va dung lam vung nhé dit liéu, chi truy xuit theo ti, c6 mot
s6 6 nhé chi doc. Noi dung dugc giit lai khi mAat dién. Mot s6 6
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nhé dung dé ghi c4u hinh (DM6600..DM6655)

J) Vung nhé UM (User Program Area) chiia chuong trinh nguoi st
dung, dung lugng tuy CPU, dugc luu khi m4t dién.

Ngoai ra con mot s6 vung nhé khac dugec moé ta chi tiét trong
tai liéu cia nha sdn xudt. Cdc 1énh tham chiéu b nhé phai ghi
ro tén vung nhg, tru IR va SR.

Sau day la cdc dia chi ving nhé theo tur (bang 9.1).

Bang 9.1
Viung nhé cam 1 CPM1
IR Vung nhap IR 000 + IR 011 IR 000 + IR 009
Ving xudt IR 100 + IR 111 IR 010 + IR 019
Vung lam viéc IR 012 + IR 095 IR 200 + IR 231
IR 112 + IR 195
IR 216 + IR 219
IR 224 + IR 229
SR SR 244 + SR 255 SR 232 + SR 255
IR 200 + IR 215
Viung md réng
IR 240 + IR 243
TR TR 0 + TR 7 (bit) TRO+TR7
HR HR 00 - HR 99 HR 00 + HR 19
AR AR 00 + AR 27 AR 00 + AR 15
LR LR 00 + LR 63 LR 00 +LR 15
TC TCO00 + TC511 TC 000 +TC 127
DM DM 0000 ~- DM 6655 DM 0000 -+ DM 6655

Céc vung nhé cé thé truy cap bit thi thém hai sé tiu 00 dén
15 sau dia chi tu khi truy cap bit, Vi Timer/Counter thi dia chi
tu kiém thém nhiém vu la bit trang thai.

bia chi vung nhé IR, SR cua C200H khac véi CQM1 va
CPM1A:

IR1 IR 000 + IR 235
SR1 SR 236 + SR 255
SR2 SR 256 + SR 299
IR2 IR 300 + IR 511
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9.3 CAC LENH CG BAN CUA PLC OMRON

Chuong trinh LAD c¢é cdu tric nhu H9.13 gém cédc network,
mdi network gom cédc diéu kién, khoi diéu kién va lénh két néi
nhau, c6 thé c6 mot 1énh hay nhiéu lénh. Cdc lénh dugc thuc
hién theo thi tu tir trdi sang phai va ti trén xuéng dudi. Network
c6 dong chi thich dé chuong trinh dé& hiéu.

[ Diéu kién I

|

Lénh
—| Didu kien |—| Lénh |
Piéu kién

—| Diu kién |—| Lénh |

Hinh 9.13: So d6 chuong trinh tuyén tinh

p |

Khoi diéu kién la diéu kién don hay t6 hop logic cdc diéu
kién don. Piéu kién don biéu thi bang mot tiép diém thudng mé
hay thudng déng. Té hop cdc diéu kién don la ké&t hgp cdc tiép
diém noi tiép hay/va song song. Mdi tiép diém tuong ing véi mot
bit nhap/xuat hay mot bit nhé. Mot ti€p diém thudng mé sé déng
néu bit tuong Gng on, mot tiép diém thudng dong s& déng néu bit
tuong Ung off.

9.3.1 LOAD va LOAD NOT

biéu kién dau cia mot khoi logic trong gidn dé thang ing véi
lénh LOAD (LD) doc mot ti€p diém thuong mé hay LOAD NOT
(LD NOT) doc tiép diém thuong déng.

9.3.2 OUTPUT va OUTPUT NOT (OUT va OUT NOT)

Hai 1énh nay diéu khién mot bit xuidt hay mot bit nhé.

- Lénh OUT b: todn hang sé& on néu diéu kién on.

- Lénh OUTNOT b: toan hang sé& on néu diéu kién off.
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9.3.3 AND, AND NOT

LD goooo
ouT 10000
LO mOT ooom
ouT 100m

Hai 1énh nay dung dé ghép hai diéu kién néi ti€p nhau:

IZIEIEI:ZH IZ:EIIZIIEIZ IZIII:II:IIIZIS HR000 |
I | | 171

9.3.4 OR, OR NOT

Ghép hai ti€p diém song song nhau.

00000

o000

TOO0
— ; —

Cac 1enh AND, AND NOT, OR, OR NOT c6 thé két hgp véi nhau:

IZIEII:I:IIEI IZ:I:II:IIEI

20000
F———————————————*C}———{

1 nooonz

oo0ons

. I {1 l/—
00004

9.3.5 AND LOAD va OR LOAD

LD ooom
AND goooz
AMND HOT Qooo3
ouT HROo0oo
LD oooon
OR ooom
DR MNOT Tooo
ouT 20000

LD nooan
AMND noom
OR nooo4
AMND noooz
AMND NOT nooo3
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Lénh AND LOAD (AND LD) két hop cac khoi logic noi tiép
nhau. Lénh OR LOAD (OR LD) két hop cic khéi logic song song.
Hinh 9.14 cho céc vi du st dung 1énh AND LD va OR LD.

LD nooon
00000 00001 10000 AMD naooi
' . LD 00002
ARDNOT nooo3
pOD0Z 00003
e OR LD
ouT 10000
LO oooaon
00000 O0OR1 0002 00003 ORMNOT oono4
r 1 T 1 T ||lIr LD DI:II:ID-I
OR Q0oos
pooo4 | oooos | oDO0E
it { | { | ANMD LD
LO nooog
ANDNOT nooo3
OR N000&
AMD LD
LO Qooan
pODOD 00001 10000
— | {51 O—‘ ANDHOT goom
LOMOT goonz
oooozZ  oDOD3
2 _ AND NOT 00003
OR LD
0004 00005 LD oono4
— :
AND goons
OR LD
ouT 10000
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LD aoo0no
00000 uuum DRI 2|:u:|u1 ANDNOT ooom
' . ' LD aoonz
|‘ L J AMD aoon3
00004 00008
: LD noon4
AMND 0oons
OR LD

AND LD

ouT 20001

Hinh 9.8: Vi du cdc lénh co bdn
9.3.6 Ma héa nhiéu 1énh bén phai
Trong trudng hop c6 nhiéu lénh duge thuc hién véi cuing diéu
kién, ta sé& viét chuong trinh STL theo thi tu tir trén xudng dudi.
Trudng hop cdc 1énh c6 diéu kién khac nhau ta dung cac bién
nhd trung gian TR hay dung 1énh INTERLOCK.

LD oooan
0oon 00001 000 00004 HF0000
L I} I || o ARD aooat
ORMOT gooo?
000z LRO000 AMD 0aoo3
—/ : ———
ARD oooo4
cooo 0000 ouT HRO00D
S ouT LR00a0
AMD caon
ouT 10000

Dung bit TR: Cé6 8 bit nhé TR 0 ~ TR 7. Két qua diéu kién &
diém ré nhanh chia trong mot bit TR

Tl“f LD 0ooan
00000 aoon1 10000
QuT TRO
AND ooom
noooz 10001 ouT 10000
LD TRD
AMD noonz
ouT 100Mm
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UUUPU UIEIEIIEH UIEIEIIEIE 10000
' - - LD gooon LD TRO
oo e | OUT TR0 AND 00004
——=C—  AND oo OuUT 10002
ouT TR1 LD TR0
e B aND 00002 AMD MOT |00005
ouT 10000 OUT 10003
Qo0oos 10003
| o LD TR1  AMD 00006
AND 0ooo3  OuT 10004
00008 10004 auT 10007
—_—c —

Doi khi c6 thé sap xé&p lai so d6 dé loai bé bit TR.

Dung Interlock IL (02) va Interlock clear ILC (03)

Lénh IL luu trit diéu kién va st dung cho cdc l1énh nim giita
IL va ILC. Néu diéu kién cho IL on thi thuc hién cdc 1énh nim
gitta IL va ILC, néu diéu kién cho IL off thi khéng thuc hién céc
lénh nay. Cé thé dung nhiéu lénh IL va mot ILC.

IL(0Z)
Qa0
[ |
00000 oot
[ | | — Lg&shl
o0t
[ Lénh |
0000z
Léoh 2
ooz
|| Lénh 2
ILC0E)

Trong chuong trinh sau, né€u IR00000 off thi cac l1énh 1 dén 4
tt IL dén ILC khong dugc thuc hién vi diéu kién off. Néu
ITR0O0000 on thi 1énh 1 dugc thuc hién tuy trang thai IR00001,
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trang thai ctia IR00002 dugc xét dé lam diéu kién cho IL k& ...

00000

i} L
00001 il I Lénh 3 |
| Lénh 1 00005
T I Lénh 4 |
1R Y
00006

00002
11
1

00003 00004
11 ™
1 Al

IL

ILC

L

Lénh 2

9.3.7 Lénh SET va RESET
- Lénh SET b: bit b on khi diéu kién on va giit nguyén b
on khi diéu kién tré thanh off.
- Lénh RSET b: bit b off khi diéu kién on va giit nguyén
off khi diéu kién tré thanh off.
9.3.8 Lénh KEEP b
Lam bit b on khi S on va bit b off khi R on. Cac 1énh KEEP
SET, RESET, DIFU, DIFD dung véi cac bit IR, SR, AR, HR, LR,
riéng lénh OUT dung véi IR, SR, AR, HR, LR, TR.

START SET
EIlUUIUD MOTOR,
o 1onan LD 00000 START
sTop p—— SET 10000 WMOTOR:
(e Miggucsk LD aono STOP
1 I
RSET 10000 MOTOR
CPEM KEEP[11) LD noooz OFEM
Qoaoz PLIMP
| o0 LD 00003 CLOSE
KEEP{11) 10001 FlUMFE
CLOSE
EIIEIEIIEIB
1 I

9.3.9 Lénh vi phan 1én va vi phan xuéng
- DIFU(3) b: bit b on trong mot chu ky khi diéu kién tu

off sang on.
- DIFD(14) b: bit b on trong mot chu ky khi diéu kién tir on
sang off.
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9.3.10 Lénh JUMP JMP (04) VA JME (05)

Lénh JMP nn va JME nn déng khung mot doan chuong
trinh. Né&u diéu kién cho 1énh JMP 1a on thi coi nhu khéng cé6
lénh JMP va chuong trinh thuc hién binh thudng. Néu diéu kién
cho JMP off thi bé qua cac lénh trong khoang JMP va JME
nhung van git nguyén trang thdi cdc bit nhé cling nhu timer va
counter, nn la s6 tu 00 dén 99., cdc s6 chi dugc dung mot lan
trong chuong trinh, riéng 1énh JMP 00 c6 thé dung nhiéu lan véi
chi mot 1énh JME 00.

Vi dy: Khi TO0OO on doan chuong trinh gidta JMP 01 va JME
01 dugc thuc hién, bit 10000 va 10001 phu thuodc diéu kién 00000
va 00001, khi TO0OO off trang thdi cta bit 10000 va 10001 dugc
gilt nguyén

P04
TO0n
{ | #0001
LD T000
MOTCR JrAP(04) #0001
o000 10000
|| ) LD nooo4g
ouT 10000
PLIMP
00005 10001 LD 0oons
P = ouT 10001
JME(05) #0001
IMECOS]
#0001

Vi du:

00000

_|_|_|—| I_l —] DIFU 20000
00000

20000

— JMP 01
10000 | | 10000

L |F——{(10000)
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Khi nhdn contact 00000 1énh DIFU 20000 lam 20000 ON
trong mot chu ky quét do d6 10000 sé& ON, dén chu ky quét sau
20000 OFF nén khong thuc hién lénh OUT 10000 ma gi nguyén
trang thdi cia 10000. Khi nhan 00000 14n nita thi thuc hién 1énh

OUT 10000 vé6i diéu kién OFF

00000 DIFU do d6 10000 sé& OFF.
il 20000 Néu khong dung 1énh JMP
20000 10000 JME thi c6 thé dung chuong
" o trinh sau:
———(10000)
20000 10000

] =
1l [}

9.3.11 Lénh chuong trinh con SBS (91), SBN (92), RET (93)

Lénh SBN nnn va RET déng khung chuong trinh con con
léenh SBS nnn dung dé goi chuong trinh con. Mdi chuong trinh
con c6 mdt s6 hiéu tir 000 dén 255. Chuong trinh con dugc dit &
doan cudi cia chuong trinh chinh, truéc lénh END. Céac lénh
DIFU, DIFD khong nén dat trong chuong trinh con. Dung chuong
trinh con c6 uu diém 1a chuong trinh dé doc va thoi gian thuc
hién chuong trinh ngén hon.

Lénh END (01) 1a 1énh cudi cung ctia chuong trinh.

SBS(31)

anona
#0000

LD 00000
SEN(32) SBS(ET) #0000
#0000
L SBMN(A2) #0000
RET(33)
RET(33) |
END(01) |

EMD(01]
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9.3.12 Pia chi gian tiép

Dia chi gidn tié€p dugc thuc hién qua ving nhé DM va ky
hiéu 1a *DM. Tu nhé *DM sé chia dia chi cda tit nhé DM muén
st dung.
9.3.13 Lénh vi phan

Lénh vi phan ky hiéu bdi ddu @ ding truée 1énh. Lénh nay
chi thuc hién mot 1an khi diéu kién di tir OFF sang ON.

9.4 CAUC LEANH NONH THI VA@ NEAM
9.4.1 Lénh TIMER

N- s6 ti 0 + 511 tay loai CPU
— T'j'\" SV- gi tri d&t BCD, 0000 dé&n 9999 14 ndi dung 6 nhé :
v IR, SR, AR, DM, HR, LR hay hing s6 #

Khi diéu kién off mach dinh thi reset vé
SV, co TIM N off, khi diéu kién on ndi dung mach dinh thi gidm
cd mdi 0.1 gidy; sau thoi gian 0,1SV gidy, cd TIM N sé ON cho
dén khi diéu kién OFF hay ngit dién nguon. Lénh TIM dung véi IL
s& reset khi diéu kién cho IL 14 OFF.

Bigu kign

TIMMN

— = —

0,15 0,154

TIMH (15) ciing giong TIM nhung thoi gian tré 1a 0,01SV va
N trong khoang 000 + 015.

Sau day la cac ap dung thuong gap caa timer:
Mach ON Delay

LD 00000
TIM TIM 000

0
r----1 —F—— 000
Vao #10 #10
00000
LD TIM
Ra r“‘] 000

10000 |————10000) &7 10000

-~ TIMO
1s

END
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Mach don 6n
00001
il {20000}
Vo | | I
00001
20000 TIMOO1
Ra J_l___]_l_ 20000 TIM
— — Il om
10001 : LU
10s 105 #100
20000 TIMOOA
| ——HF {10001}
O TIMm
vio —J [ I I . LA
DOoo1 100
R 00001 TIMOOD2
@ —| —— ——d F——{10002)
10002 "E'
Mach ON/OFF delay
W] Tik
i oo
#20
Vao |
Q000 DIFD
20000
ra | | |
10000 e P 20000
2g 28 i} {20001)
sqnlm T|r-..:| 001
L1} -
20001 TIM
il 001
i
20001 TIM 001
i} HF (10000)

0 T Ih'l aao

A
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00000 Tim
. | | —J— o
Vao #100
o0oan
i i TIM @ TIM A
Ra  ——1 . i e {10000
10000 ' ' . 10000
108 20s T
1000 00000 TIM
] L E
1] £l 2
#2000
Mach nhap nhay
0aond  TIM 1 TIM
—f = 0
#10
00000 J
mmmJ | |_ TIM 0 TIM
i 1 1k 1
— o
18 ' 1s * #10
0oone TIM GO
il + {10000)
a 25502
I} I {10000
{ICII’_'IDEI J L1 m :I
10000 | | I
0,58 :0,55'
Mach dinh thi dai
Q00D TIM
A} o
I #5000
00000
| TIM 1 TIM
ot {| o0z
#8000
13005 = 990,5s
TIM 2
i} {10000)
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Peén giao thong

KAMH A
10000

VANG A
10004

PO A
10002

XANH B
10003
VANG B
10004

BO B
10005

ﬂﬂﬂﬂ
L

4

10s

Eal
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Mach OFF delay
10001 0Qo00 TIM
il HF 1
00000 | #100
! 10001 TIM A
oot [ 1 | A F—10001)
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TIM 4
Y TIM 1
Al #100
TIM 1
4k (10000) XA
TIM 1
I TIM 2
" #20
TIM 2
L p——{10001)VA
" TIM 3
L1}
TIM 2 #100
JE (10003) XB
TIM3
I TIM 4
1
TIM 3 #50
L |p————(10004) VB
TIM 4
10003
T (10002) DA
10004
Il
1
10000
T (10005) DB
10001
Il
1
9.4.2 Lénh dém CNT
cP CNT N: sé ti 0 dén 511 tay loai CPU
R gv SV: tri dat cho b dém (BCD):0000..9999
IR, SR, AR, DM, HR, LR, #

R 1a ngo6 vao x6a, khi R ta OFF sang ON noi dung PV cia bd
dém dugc dit ¢ SV. Khi R tré vé OFF, bo dém bat dau hoat dong,
khi c6 xung CP tir OFF sang ON, PV sé gidm di 1. PV khéng thay
dsi khi CP tir ON sang OFF. Khi PV = 0 thi noi dung cia CNT
gilt nguyén ¢ 0, c0 CNT N sé& ON va giit nguyén ¢ ON cho dén khi
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duoc reset bdi R.

(=) —|_|—|_|—|_|—|_|— _|_|_|_|_|_|J_|_|_|_|

L L
A= —_ I 1
Lo A
8 GNT N TR T -
1 1 1 1 1 1
1 1 1 1 1 1
A A
Py Lo Lo
H\J 1 1 1 1
. 1 1 =
SV P ]

V-3

Noi dung CNT khong bi x6a khi ngit ngudn hay trong doan
chuong trinh IL.

Chu y la trong PLC c6 sdn mot sé bit dic biét sau:

25400: xung nhip chu ky 1 phut; 25401: 0.02 sec

25500: 0.1 sec; 25501: 0.2 sec; 25502: 1.0 sec

25313: ¢o ludn luén on; 25314: ¢o ludon ludn off

25315: ¢& on ¢ chu ky dau.

Vi du:
Mach dinh thi 11°40”

0o0.00 26602
N o
1_SEC_PULSE LD 00000
. g . AMD 26R02
00001 001 LD MOT ooood
1t GMT 001
#0700
8 8 LOCMT 0041
0700 ouT 10002
0700 bed
CNITDID1 100.00
1
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Mach dém sé lugng 16n 20000 xung

000,00 000.01
N |+ CNT
START COUNT ]
nnju/.g{n 001
|
CNTOD!1 1o
1
0100 bed
CNTIN
| CNT
nu&ufn 2
|
o0
0200 bed
chToR2 100.00
1

Mach déng géi: déng géi 10 qua tdo cho vao hop

00000 00001 00.00
| | i1 O
START STOR
20000
200.00 100,01 100.00
| | ]
BCONY ACONY
00002 —_—
—— b———CNT
APPLE
o003 0o
_L/[_
B0
#0010
0010 bed
CNTOO1 200.00 10001
BCONY
003
B

Cdm bign tdo: 00002
Cdm bidn hép: 00003
Bdng chuydn tde: 10000
Bang chuydn hép: 10004
Khi bBAm START, n&u
khéng cd hép chd cdm
bign thi bdng chuy®n hép

chay, dua hdp wao vitri
nhdn tod, 0e da bang
chuygn hédp nglng, bang
chuygn tdo chay, dua tdo

wao hép. B&m dd

10 qud

tdo bdng chuy®n hép
chay, b d&m reset khi

hép i khadi bi tri,
chuyén tdo ngling
hdp mdi vao i tri.

bdng
chél
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9.4.3 P&m thuan nghich CNTR (12)

II
CNTH _
DI N M: 0 - 511 tiy bai CPU
SY: HF, LR, IR, SF, AR, DM, #
H SV

Khi R tu OFF sang ON b dém dugc xoavé 0, PV= 0. Khi R
OFF b dém chuén bi dém.

Khi II tir OFF sang ON thi PV tang 1én 1.

Khi DI tit OFF sang ON thi PV gidam 1.

Néu II va DI cung lic tor OFF sang ON thi PV khong thay
d6i. Khi gidm tir 0, PV s& bang SV va contact CNT N s& ON cho dén
khi PV gidm. Khi tang qua SV, PV s& bang 0 va CNT N s& ON cho dén
khi PV tang. PV khong bi 4nh huéng béi ngit nguén hay IL.

DI i 1 | ] 1
. RN
PV Sv | v

SV-1
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9.5 LENH DI CHUYEN
9.5.1 Di chuyén 6 nhé

MOWVIET)

5

D

B3ET(71)

5

5t

E

KFER(TD)

M

)

(]

KCHGT3)

E1

E2

MOV (21) chuyEn mét it S dén D
5:IR, SR, AR, DM, HR, TG, LR, #
O: IR, SR, AR, DM, HR, LF.

MY M (220 cheép ddo cla 'S sang O,

BSET chép meattrs sang mat khdi nhd t S5t dén E
5 IR, SR, AR, DM, HR, TG, LR, #

5t E: IR, SR, AR, DM, HR, TG, LFR.

MFEFR chép mat khdi M & nhe bt dduts
sang khdi M d nhd bdt ddute O
N: IR, SR, AR, DM, TC, LR, #

5, O IR, 5, AR, DM, HR, TS, LR,

XCHG trdo dfi 2 6 nhd E1, E2

E1, E2: IR, SR, AR, DM, HR, TG, LF.

9.5.2 Di chuyén mot sé bit

Bi
3 2 10
MOYE chép m it bit cda tir 5
i sang m ot biteda t O
& Wit bit chTbdi Bi —
00+15 00+15
Bi S:IR, SR, AR, DM, HR, LR, #
Wi tr bit Wit bit
D D: IR, §F, AR, DM, HF, LR, e ngufin trong
Bi IR, SR, AR, DM, HR, TC, LR, 4 tromg D 5
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=1 MOVD(53)

)

Di

C

1 XFRB{EZ)

C

5

D

WA O tuoig tuf nhs MCHY B

nhung chép tr 1 d&h 4 digit.

2FRE: chuyén mét 5O bit o 5
=ang O, gui dinh bdi G

C: IR, SR, AM, DM, LR, HR, TG, #
S: IR, SR, AN, DM, LR, HR, TC
[

R, SR, AM, DM, LR, HR

9.6 LENH LOGIC

COM(28)

Wid

L 0 +a: vi tri digit d3u trong S

L 0+3: s0digit cn chép

01 digit

1:2
2:3
3:4
0+3

= 0 +3: vjtri digit ddu trong D

J—= Bit déu cda S (0= F)

Bit ddu cla D {0 « F)

56 bit can chép

(00 = FF)
—] AMNDW(34) =1 OCRW{3E) EORW3E) =1 =NRW(37)
1 bl 11 1
12 12 12 12
R R R R

COM: dao céac bit ciaWd; ANDW: AND hai tti; ORW: OR hai ti; XORW: XOR hai tui;
XNRW: Exclusive Nor hai tir

9.7 LEANH SOA HOIC
9.7.1 Cac loai s6: PLC OMRON tinh toan chi yéu trén s6 thap
phan BCD 4 hay 8 digit khong d4u, s6 nhi phan c6 ddau va khong
d&u 16 bit, 32 bit. S§ nhi phan khong d&u 16 bit tit 0000 (0) d&n
FFFF (65,535), 32 bit tir 00000000 dén FFFFFFFF (4,294,967,295).
S6 nhi phan c6 ddu 16 bit dung ma bu hai, bit 15 1a bit du, tir
8000 (-32,768) dén FFFF (-1) va 0000 (0) dén 7FFF (32767). S6
nhi phan c6 ddu 32 bit ¢6 gia tri tir 80000000 (-2,147,483,648) dén
FFFFFFFF (-1) va 00000000 (0) dén 7FFFFFFF ( 2,147,483,647).
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Trong mot s6 trudng hgp st dung s& chim ndi (s& thuc),
chi€ém 32 bit bi€u thi bing diu s, s6 mi e va dinh tri f:
(_1)5 26—127 (1+ f *2—23)

shn  Exponent Manlissa
=] = 1 ' |
3 30 FERE] 0

Céc co hiéu lién quan 1énh s6 hoc la:
e N:co am 25402
e OF: co tran duong 25404
UF: co tran am 25405
ER: 1énh sai 25503
CY: co nh6 25504
GR: ¢6 nho hon 25505
EQ: c& biang 25506
LE: ¢6 16n hon 25507
Co CY dugc set/reset bgi 1énh STC/CTC
9.7.2 Lénh d6i dit liéu BCD- Nhi phan

— BNz — BINL(58) = EBCD(24) =] BCDL(3)
b= 5 5 s
R [ R R

BIN: d&i s6 BCD 4 digit trong S ra s& nhj phan trong R

S: IR, SR, AR, DM, HR, TC, LR;

R: IR, SR, AR, DM, HR, LR

BCD: déi s6 nhi phan 16 bit trong S ra s§ BCD trong R, néu k&t qua I6n hon 9999 thi cd
ER b&o va R khong ddi

Cac Iénh BINL va BCDL dung cho tu kép
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9.7.3 Lénh d8i HEX- ASCII

Di
2 1 L}
— ASC(SE)
£6i s& nhj phan 4 bit0..F . N .
) tromg 5 ra byte ma ASCI 0.2 digitd8ucla s
Gi trong O theo qui dinh cda Di 0.3 s digit cn dfi
D 0: dirg B bit théip el D
1:dingEbiteao ela O
Farity
0:M,1E 2:O
Di
1 0
—| HEX—) Bfima ASCH cla &
5 hex 0.Ftrong 5 rasd |_
hex trong O 0.2: digitdfucida D
Di
: 0.9 s byte ofi
]
0:ding B bitthédp cla S
1:dthgBhbitcancla S
Farity
0N 1E, 2.0
~ ) g ~ A
9.7.4 Lénh d0i so6 thuc- s6 nguyén
S6 thuc — s6 nguyén 16 bit FIX
S6 thuc — s6 nguyén 16 bit FIXL
S6 nguyén 16 bit — s6 thuc FLT
S6 nguyén 16 bit — s8 thuc FLTL
9.7.5 Giai ma 7 doan
= sDEC7E) Chuydn a8 digit 4Pit nhi 1 o 0.3 vi trf digit
S phantrm‘ngS\ 8 ma vV ddu trong S
doan chia wvao D
i Di cho bigt =& digit ] .
chuyEn adi va i tri digit LRl et
= 0: nia phdi nh&t

cia D
1: nia trdi nhdt
clia D

Vi du, muén hién thi noi dung 6 nhé DM0000 ra 4 den 7
doan gidn 6 module xudt IR100 va IR101, ta dung dén 7 doan
anode chung, ngudn cap ti 5V dén 24V, dién tré noi tiép tuy theo ap

ngudn. Lénh SDEC DM0000 #0030 100
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9.7.6 Lénh BCD khéng diu 4 s6 thap phan

ADD(20)

Au

Ad

R

IR101

15
14 [
13 !
|
12 |
T |
10 '
5 |
g [
7
& R -
|
5
|
4 I
3 |
|
- |
1
Q0 A

SUE(ET)

Mi

Su

R

IMCi38)

Wd

Cang hai =8 dang BCD Auvd Ad wdi bit nhd G,
k&t qud chig vao R.

MEued trdn [qua 99997 thi bit nhd Cv 13 OM.

+ 15 +
14 P —
] | |
1
a 3 | a
f] ab 12 ' flalb
— 11 | —
e| d]c I e| d|c
5 |
P s o
IR100
[
| —
5}
| | |
a 5 | a
f] o|b e ' flale
1 | Y
el d|e 4 T
o 2 | o
1
1] e AP

Trerhai =8 BCD Mi, Suvdi bitnhd C%, k&t qud chia vdo R,
nEu k&t qud am thi ¥ la OM va B chia kEtqud phuy 10,
mudn oo k€t qud ddng Ey 0 trdsd ndy.

Khi tinh todn phdi xét Sy 4 chinb lai k&t qud.

Tang ndi dung BCDcda Wd 1&n 1
IR, SR, HR, LR, AR, DM
CEQon khi k&tqud 120
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= DEC(39) Gidm W di 4
— od EQ t8c dohg khi k€tqui &0
L3
— ML)
Mhan hai =5 Md wd Mr, kEtgqud chida tong F+d wa B
Wd MEUCE nhd thicy =1,
hir Md, Mr: IR, HR, LR, AR, SR, DM, TC,#
R R:IE, HE, LE, AR, SR, DI
1 DIviEd Chia I cho D, ket qud
Cd chifa trong B, du'sd toong
R+l
DOr
R

Vi du: Trit 6 nhé HR20 véi 6 nhé 120, két qua chia vao
DMO0100

LD 00003

CLC(41)

@SUBL(55) HR20 120 DM 0100

AND 25504

@BSET(71) #0000 DM 0000DM 0001

cLC(41)

@SUBL(55) DM 0000 DM 0100DM 0100

9.7.7 Lénh BCD khéng diu 8 digit

=1 ADDL{54) Cang Au+, Ao vdi Ad+H Ad wva CY
Au K&t qud chia vao B+, R
Ao hd IR, SR, AR, LR, DM, HR, TC
Ad F: IR, 3R, AR, LR, OM, HE
R
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=1 SUBL(E5) Tro Mi+1, Mivdi Su+d Suwa C¥
B kK&t qud chia vae B+, R
Su
R
= MuULL(s6) Nhan Md+1, Md vdi M, Mr
T kK&t qud ehia vae B+3, F+2,
R+, R
hr
R
| LT Chia Dd+, Dd cho Dr+1, Dr
Dd Thudng s chda vao R+, R
Du =& choia vao F+3, B+2
Dr
R
—1 ROOT{FZ) Cdn hai eda Sg+1, Sg
sq K&t qud ehia vae R
[

9.7.8 Lénh sé hoc nhi phan 16 bit khong dau

— ADB(50) — SBB(51) =1 MLE(52) — DVEiS3)
Au i Md Cid
Ad Su Mr Dr
R R R R

ADB: CY ON: két qua qua FFFF, OF ON: két qua qua 7FFF, UF ON: k&t qué nhd hon
8000, EQ ON: k&t qua 0, N ON: bit 15 két qua 1a 1. S dung cac cd OF, UF khi mudn
cong trii s6 ¢6 dau.

SBB: CY ON khi Mi <Su + CY ( s6 khéng ddu), cac ¢4 khac gidng Iénh ADB
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9.7.9 Lénh sé hoc nhi phan 32 bit khéong dau

—| ADBLI—) —] SEBL—)
A Mi
Ad Su
R R

ADBL: CY ON: két qua qua FFFFFFFF, OF ON: két qua qua 7FFFFFFF, UF ON: két
qua nho hon 80000000, EQ ON: két qua 0, N ON: bit 15 R+1 la 1. SU dung céac cd
OF, UF khi muén coéng trii s6 c6 dau.

SBBL: CY ON khi Mi <Su + CY ( s6 khéng d&u), cac cd khac giéng Iénh ADB.

Lénh nhan chia nhi phan cé ddu

MBS: nhan 16 bit c6 d&du, N ON khi bit 15 cia R+1 ON
MBSL: : nhan 32 bit c6 ddu, N ON khi bit 15 cia R+3 ON
DBS: chia 16 bit ¢c6 d&au, , N ON khi bit 15 clia R ON

DBSL : chia 32 bit c6 ddu, N ON khi bit 15 clia R+1 ON

— MBS(—) =1 MEBESL—) —1 ODBES(—) —1 CBsLi—)
id hid Od Od
M hr Cr Cr
R R R R

9.7.10 Lénh s6 thuc

Cong +F Tang TAN
Tru -F Cung sin ASIN
Nhan *F Cung cos ACOS
Chia /F Cung tang ATAN
Péi do rarad RAD Can hai SQRT
Déirad ra do DEG M EXP
Sin SIN Log LOG
Cosin CcOos
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9.8 LENH SO SANH
9.8.1 So sanh hai 6 nh¢
— CMPI0) Se sdnh hai ti nhi phdn khéng ddu Cpl va Cp2
cpl Cpl, Cp2: IR, SR, AR, HR, TC, LA, #
K.hi so sdnh vadi PV ela TimerCounter gid tr |2
Cp2 =8 BCD
Bit Cp1<Cp2|Cp1=Cp2|Cp1>Cp2
GR 25505| OFF OFF ON
EQ 25506| OFF ON OFF
LE 25507| ON OFF OFF

Két qua so sanh phai dit lién sau 1énh CMP dé bao dam gia
tri vi trong chuong trinh c6 thé c6 nhiéu lénh so sanh.

Vi duy: so sanh néu #1000< (DM0000)< #2000 thi 10000 ON

LD 00000 AND 20000
CMP DMO000 #1000 CMP DMO0000 #2000
AND 25505 AND 25507
ouT 20000 ouT 10000
LD 00000
Vi du:tao cdc ngd ra lan lugt & cac thoi diém 200, 300, 500s
LD 00000 CMP(20)  TIM 010 # 2000
TIM 010 # 5000 AND 25507
CMP(20)  TIM 010 # 3000 ouT 10001
AND 25507 LD TIM 010
ouT 10000 ouT 10002
LD 10000
CMPL(ED) So sdnh hai tir kép Cpi+ CpH
Cp1 wi Cpl+1, CpZ
Cp2
Q00 (fixed)

Muén so sanh s6 nhi phan c6 dau, dung 1énh CPS va CPSL
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9.8.2 So sanh khoang

So sanh s SO wdi khdi 22 & nhe bdt 8oty ©B, k&t qud chita trong R

— BCMP{EE) CE£CDE CE+1: bit0cda ROM
cD CE+1£CDECE+ i+ 1 biticl KON
CE CE+ 205 CD<CE+ 21 bit 16cda ROM
R COr IR, SR, DM, HR, TC, LR, AR, #; CE: IR, SR, DM, HR, TC, LR

R:: IR, SR, OM, HR, TC, LR, AR

9.8.3 So sanh bang

—1 TCMP(a5) S0 sanh SDwdi 16 & nhd bdt ddu 1 TE, k&t qud so sdnh chig wao
cD 16 biteda R. Wi dun&u CDbéng TE+ i thibiticda R ld ON.
B TE, R: IR, SR, DM, HR, TG, LR
R CO: IR, SR, DM, HR, TG, LR, #

9.8.4 So sanh hai bang

s So sdnh hai bdng TEA va
TE TE2 dai 16 ti. N&u hai to tha
i bdng nhau thi bit thi i eda
UEx R OFF
R
9.9 LENH GHI DOI

9.9.1 Doi trai

Thanh ghi dai gdm mat loattornhd 16 bitbat ddu d Stvd chdm dit J E.
L Khi R OM moi bit cda thanh ghi & trang thai OFF.
P SFT(10) Khi R OFF thanh ghi ehudn bj hoat dang.
H— ET Khi P tit OFF sang OM trang thdi d ngd vao | chitg wdo bit0 cla 5t
— moi bit trudie eda thanh ghi duge ddive bén trdi, bit cao nhdt cda E m &t di.
St E: IR, SR, AR, HR, LR.

Vi du: chuong trinh phét hién va loai bé phé& pham.

Cdm bién 1, sé phat tin hiéu bdo khi ph4t hién phé& phdm va
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dua vao thanh ghi (tin hiéu I)
Cdm bién 2, phat mot xung mdi khi c6 mot sdn phdm méi
vao bang chuyén dung lam xung nhip cho thanh ghi (tin hiéu P)

Khi phé& phdm dén vi tri s6 3 (4 xung ké ti khi cdm bién 1
béo) sé dugc ddy vao thung chia phé phdm béi van tu MV.

CAm bigh 1 LD 00004
ki€ tra cht Ali] LD 00002
lugng LD D514
SFT HROO  HROO
o || 1 IR LD HROO04
OUT 10000

© . o
—<—~/ \ \+

] cam:}:

. bign 2
Cdm bign 2 ml%fnr-:
phdm . .
Fhé phdm Tot
9.9.2 Doi thuan ngugc
c
| 15| 14|1?- 12
=1 SFTRIS4) Ghi ddi thudn nghich, chifu ddi
qui dinh bdi G L 1: i trai
& C: IR, AR, LR,HR, DM 0:Dxti phdi
- St E: IR, SR, AR, LR,HR, DM
|
E
P
R

9.9.3 Doi digit sang trai

b
— SLOT4 Khi thie hign
— l&nh, digit dugic E S
st diti sang trai, FEEE of7]e]+
0 dha vao digit
E phidi rhit ola 5t
Mt 0
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9.9.4 Doi digit sang phai

—_—
— sLDT4) Khithie hign
l&nh, digit duge E -
st dedi sang phdi s|Fjcls of7]ef1
E 0 dua vao digit
trai fa E
i nh&tcia 0 LIt
9.9.5 Doi tu
— WSFT(16) Cefi m ot tir sang
trai, 0000 dua vdo
St St
I
9.9.6 Quay trai
Bit Eit
— ROL(ZT) CY 15 oo
- Lifof1[1ofoft]1[1fofofal1]1]o]t]
W 3
9.9.7 Quay phai
Bit Bit
— RORiZ8) CY 15 o
— [of1fof1]oftfofo]alt[1]t]ofafo]1]
Wid ™ |

9.10 CHUC NANG NGAT (CQM1)

Chic ning ngit cho phép PLC nhdy dén chuong trinh phuc
vu ngat khi c¢6 yéu cAu ma khong can phdi thudng xuyén doc
trang thai ngé vao.

Cé6 ba loai ngit:

- Ngét ngd vao
- Ngit thoi gian
- Ngét bo dém van toc cao
Ngit ngé vao: c6 bon ngd vao ngit theo uu tién sau:
Ngét vao 0 (IR00000) > ngét vao 1 (IR00001) > ngit vao 2
(IR00002) > ngit vao 3 (IR00003)

Cac ngédt nay goi cdc ham con theo thi tu SBN 000 + SBN

003. Muén st dung ngit ngd vao phai dat noéi dung DM 6628
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DM6628
0: ngd vao thudng

Ngét vao 3 Ngét vao 0 1: ng6 vao ngat

Ngatvao2  Ngétvao 1

Vi du, mudén dung ngdé vao IR00000 IR00001 lam ngd vao
ngiat thi dit (DM 6628) = 0011

Ngit c6 thé che hay khong che v6i 1énh INT (89)

Lénh nay c6 dang téng quat

INT CC: ma diéu khién 000, 001, 002, 003, 100, 200

CC D: di liéu diéu khién IR, SR, AR, DM, HR, TC, LR, TR, #
000
D

Muon che ngit hay khong che dung CC= 000 va D c6 dang
sau:

3 2 1 bit 0

0: khéng che ngét, 1: che

| |
Ngata | L Ngato

Ngat 2 Ngét 1

Khi bi che, tdc dong ctia ngd vao ngit duge ghi lai nhung
khong thuc hién, khi x6a che s& lap tic nhday dén chuong trinh
con phuc vu ngat, trit khi né dugc x6a ngit bdi CC = 001 va bit tuong
ting cua D 1a 1.

Poc trang thai che hay khong che véi CC = 002, bit tuong
ting trong D s& ON néu bi che.
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INT : il

100 Chia moi 200 Kht_lng u;he
o00 ngat 000 m i ngat
onn 000

Cé6 thé diat ngd vao ngit 6 ché do dém, nghia 14 ngit chi xay
ra sau khi c6 mot sé lugng xung & ngd vao ngit. S6 lugng xung
dat truée G cac dia chi sau:

Ngét 0 SR 244 Ngét 2 SR 246
Ngét 1 SR 245 Ngét 3 SR 247

Néu noi dung cdc 6 nhé trén 1a 0 thi § ché do ngdt thuong,
ndi dung 6 nhé phai tir 0001 dén FFFF dé & ché do ngiat dém.
Tan s6 xung dém t6i da 1 KHz.

Sau khi d#t gia tri cho cdc 6 nhé trén dung lénh INT dé cho
phép ngiat dém hoat dong

Néu bit tuong tng trong

INT D 1a 0 thi hoat dong ¢ ché& do
003 dém va cho phép ngit, néu
o 12 1 thi khéong téc dong. Khi
c6 mot tin hiéu ngit vao bod

dém sé& ting lén 1 va khi
bang tri dit thi gay ra ngit.
Bo d&m st dung cdc 6 nhé sau:

Ngat 0 SR 248 Ng3t 2 SR 250
Ngat 1 SR 249 Ngat 3 SR 251

No6i dung 6 nhé 1a noi dung bo dém trur di 1

Vi du: dung ngét 0 ch& d6 ngit ngd vao va ngit 1 ché& do
ngit dém. Pat DM 6628 : 0011
Lap trinh cho PLC nhu sau:
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INT
25316 MOV ”if:'r'f' i 000
I} 0oo
WODOA #O00F
245
=
00008 SEN
I SINT 000
001
000
#0003 f~d
RET
| @INT
001
o0o L
#ODOE A
SBN
001
& INT
| 003
o000 ;:I:'
#0000
RET

Ngit dém v
Bo d€m van toc cao (HSC High speed counter) duge dung dé

dém sé xung tir encoder gia s6. theo ché& d6 ngit. PLC c6 thé cé

nhiéu HSC, HSCO dugc 14p sdn trén PLC. Dung bo mé rong dé

thém HSC.
St dung HSCO 6 ché d6 dém tiang hay dém ting gidm, khi

dung dém tidng gidm tin s6 xung dém téng 4 14n so v6i xung thuc

t&, diéu nay tdng do phan gidi cla encoder, xung A, B va Z cla

encoder dua vao cdc ngd IR 00004 + IR 00006. TaAn s6 xung vao

khi dém tang gidam la 2.5KHz va 5KHz khi dém tang.

BEm thng gidm
A
] " [ 1 1 1 1 [ | ] " " 1 LI 1 ]
| L I g \ROOO0S
|DéFsranicl phosa mad) B g Py
iz PR3 144 (Encoder phasa Ay R
' s PRS0 B 1 e phse 12 LSBT ETE ST Y012
m E: INE {Eneoder phasa 7) — —
B 0 tang giam
= & com
B 0y o B&m tang
A r ) - r | IRQO004
[ ' H L i
1 2 ] 4 3]

http://www.khvt.com




CHUONG 9: B PIEU KHIEN LOGIC LAP TRINH PUQC Trang 280

Noi dung HSCO chida trong hai tir SR 231 va SR 230:

| SR 231 | SR 230 |
Dém tang gidm Dém ting
F 0032768 + 00032767 00000000 + 00065535
(- 32767)
HSCO dugc khéi dong bang cdch dit cdu hinh
DMB642

15 bit O

0: xda bang xung £ 0: £em tang gidm

va phin mém 4 D&M tng

1: x¢a b&ng phdn mém

Muén x6a bo dém dung mot trong hai phuong phép:
- X6a phan mém: cho SR 25200 ON

- X6a bang phan mém va xung Z: khi xung Z ON va SR 25200
ON. HSCO dugc xo4 khi cap ngudn hay khi bat dau hoat dong.

Muén doc ndi dung PV ctia bo dém, ta doc noi dung hai 6 nhé
SR 231, SR 230 hoac dung 1énh PRV 000 000 P1, ndéi dung SR231
va SR230 sé chia vao P1+1 va P1.

Goi chuong trinh phuc vu ngit bang 1énh so sanh bdng CTBL
000 C TB,

C= 000: so sanh HSCO vdi céc gia tri BCD 8 digit ghi trong bang TB, néu béng thi goi
mot trong cac chudng trinh con (t6i da 16 gia tri) s6 0 dén 255

C= 001 so sanh HSCO vdi t6i da 8 khodng, méi khodng cé gidi han dudi va trén

TB: dia chi ddu cQa bang

TB S gia tri TB GidGi han dudi sé 1, 4 digit thdp

TB+1 | Gia tri so sanh s6 1, 4 digit thap TB+2 | Gidi han dugi sé 1, 4 digit cao

TB+2 | Gia trj so sanh s 1, 4 digit cao TB+3 | Gidihan trén s6 1, 4 digit thap

. R TB+4 | Gigi han trén s6 1, 4 digit cao
TB+3 | S6 chuadng trinh con

TB+5 | S6 chuong trinh con

TB+4 | Tudng ty cho gia tri s6 2

TB+6 | Tudng ty cho tdm s6 2

Vi du: so sanh gia tri HSCO véi 1000 va 2000, goi cac chuong
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trinh con 101 va 102
Ta dét noi dung cac 6 nhé
DM6642: 0114 DM0003: 0101
DMO0000: 0002 DMO0004: 2000
DMO0001: 1000 DMO0005: 0000
DMO0002: 0000 DMO0006: 0102

va viét chuong trinh
LD 25315
CTBL 000 000 DM0000

SBN 101

RET
SBN 102

RET
Ngit thoi gian
C6 ba ngit thoi gian 0, 1 va 2 dugc diéu khién nhd 1énh
STIM véi hai ché do hoat dong:
- Ngdt don 6n: goi chuong trinh con mot thoi gian sau khi
STIM hoat dong.
- Ngdt chu ky: goi chuong trinh con theo chu ky cdch nhau
mot khoang thoi gian.
Lénh STIM (69) c6 dang sau STIM C1 C2 C3. Tu diéu khién
C1 dung d€ chon ché dp khdéi dong, ngliing va doc gid tri cda
timer:

Chic nang Timer C4
Khéi dong ché& do don én| 0 |000
1 |o01

2 |002

Khdi dong ché do chuky| 0 |003
1 004

2 |005

Ngung timer 0 |010
1 |011

2 |012

Poc tri PV cla timer 0 |006
1 007

2 |o08
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Ché dé don én: C1 dat nhu trén, C2+1 chia don vi thdi gian tU 0005 dén 0320
(0,5ms dén 32ms) va C2 chiia s6 1an dém cla don vj thai gian.
Nhu vay khodng thgi gian tir Iic STIM thuc hién dén khi goi chuong trinh con ngét la:

(C2)* (C2+1)*0.1ms = 0,5ms dén 319.968 ms

Né&u C2 Ia héng sé thi thgi gian timer 1a s6 d6 x 1ms

C3: tir 0000 dén 0255 la s chuang trinh con phuyc vy

Ché dé chu ky:  C2; C2+1; C3:nhu ché do don én

Ché dé ngung:  C2 = 000; C3 =000

Khi chuong trinh con dugc goi, timer tu reset va hoat dong trd lai.

Ché dg doc thdi gian hién tai ctua timer:

C2: chi s6 1an bé dém daon vi th&i gian da giam

C2+1: chtta khodng thdi gian trong daon vi thoi gian

C3: chtia dia chi 6 nhé nhan thong sé thdi gian da trdi qua tu 1an gidm trudce.

Thai gian t6ng cdng la: [(C2)*(C2+1)+C3]*0.1ms

Ngit timer 2 khong dung khi HSCO di dung. Ngit timer 0
khong dung khi st dung SPED phat xung

Vi du: dung ngit thoi gian 1 theo kiéu chu ky cd 1s goi
chuong trinh con s& 23 mot lan.

25315 MOV
—l #0100 B6 dém don vi thai gian la 100
DM0010

MOV
#0100 Dbat don vi thdi gian la 10ms

DMO0011

00008 @STIM

004 2 i an .
—] Ngat 1 khéi dong khi 00008 ON
DMO0010 ¢ g

#0023

00008
e @STIM
Al
011
000
000

SBN 02 Chuong trinh con 023 dugc thuc hién méi
023 | 45 khi 00008 ON
T RET

Ngét 1 ngling khi 00008 OFF

J)
A3 9

21
<
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9.11 XU LY ANALOG

C6 cac module AD DA va cac lénh danh riéng cho viéc diéu
khién.

Khéi nhap analog 12 bit CQM1 - AD041

Module nay c6 4 ngd vao dién 4p hay dong dién chiém 4 6
nhd, c6 dia chi n dén n + 3, n tuy thudc vi tri gdn module va loai
PLC.

Dién 4p vao toi da +- 15V,

Dong vao t6i da +- 30mA,

Chon ché& d9 nho Dip Switch

Thoi gian chuyén ddi 2.5msec/kénh

Po chinh xac 1%

Khi chon tdm +-10V trong 6 nhé sé chta s F830+ 07DOH (-2000
++2000)

0V + +10V tam ddi 0030 =~ OFDOH (0048 + 4048)

1V + 5V hay 4mA + 20mA s6 d6i 1a 0030 + 0FDO.

Téng trd nhap dp 1IMQ max, dong 250Q

Truong hop dit & ché do 14y trung binh sé 14y 8 tri s6 dé6i roi
14y trung binh, chu ky 14y trung binh ~ 72ms.

Trudng hop dat tdm déi 1V + 5V (4mA + 20mA) khi tin hiéu
vao < 0,95V (hay dong nhé hon 4mA) sé bdo dut ddy ¢ bit 12 cua
mdi 6 nhé . Khi c6 16i thi bdo bing bit 13 ctia ti nhé dau.

Cd béo 16i
|
' [
n+1
n+2
n+3

—— Cd bao dat day
Khéi xuat analog CQM1 - DA021
Module ¢6 hai ngdé ra 4p va hai ngdé ra dong vi sai, thoi gian

http://www.khvt.com




CHUONG 9: B PIEU KHIEN LOGIC LAP TRINH PUQC Trang 284

déi 0,5ms/2 diém. DP6i 11 bit ra dién a4p hay dong, mdi ngd ra
chiém mot 6 nhé.
0000 -+ 07FF —» O0OV+10V 0mA + 20mA
F800 + 07FF - 10V + 10V

Cac 1énh lién quan dén tin hi¢u analog va diéu khién qu4 trinh

Ty lé: SCL (66) Tao ham: APR (-)
Tim t6i da: MAX (-) Piéu khién PID: PID
Tim t6i thiéu: MIN (-) Tao xung: PULS
Tri trung binh AVG (-) Tao xung SPED
L&y téng SUM (-) Tao xung tan s6 thay di PLS2
Diéu khién gia t6c ACL Tao xung bé rong thay d§i PWM

Ty 1é SCL: d6i s6 nhi phan 4 digit sang s6 BCD 4 digit v6i ty
1é khac.
BCD Ay

SCL
By s
R Py
R
Ay
X Déi gia tri hex trong S
Hex sang BCD trong R theo
. quan hé xac dinh béi:
Py: Toa dd Y thua nha’t Ay (P,,P+1)
Ps+1: Toa dé X thd nhat Ay va: (P,+2, P,+3)
Pi+2: Toa dd Y thu hai By
P+3: Toa dd X thu hai By
By - A
(Bx - Ax)

Vi du: d6i s6 hex doc tir khoi analog in dia chi 002 tam 0030
+ OFDOH sang 0000 + 0100BCD.

SCL DM 0100 0000 BCD
002
| DM 0101 0030 Hex
DMO0100
DM 0102 0100 BCD
DMO0000
DM 0103 0FDO Hex
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Tao ham APR (Arithmetic Process)

C = #0000: tinh SIN(6), 8 chiia trong S dang BCD don vi 0,1 do, két
A'Z:R qua dugc chiia vao D
S C = # 0001: tinh COS(0).
D (S) : 0 d&n 900

Néu C 1a dia chi, ARP tinh ham noi suy f(x).f chia trong dia
chi bdt dau tir C, x chda trong S. Ham f(x) 1a ham tuyén tinh
ting doan va biéu thi biang d6 thi, ghi trong bang ti C+1 dén
C+2m+2, C x4c dinh s6 doan, dang dif liéu vao va ra. BCD hay
BIN

Dang ra 0: BCD 54 digm -1
T U 1:BIN m-1
15 | 14 | 12 | khongdung |7 o
Dang vao
1: 1(x) = f(X,,-S)
0: BCD
0: f{x) = £S5
i BIN (x} = #S)
YI‘I"

___________________ C+1 A
Yﬂ _______________ i C42 Yu
. b 243 %
’ A Cad i
Yol oo Co C+5 %a
Yol "L : : : C4+6 g

AR G 12m+ 1) n
Y, PR T B B o [2M4+2) T
X, KoKy Ky Ky X,

Diéu khién PID
Ham PID dung thong s6 dit trong C dén C+6 dé tinh OW
dua theo IW va SV:

:TIIVD IW: tri do, nhi phan
c OW: tin hiéu ra khéi diéu khién PID, nhi phan
oW C: dia chi d4u bang thong s6
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C: tri dat SV, nhi phan

C+1:daity 16 P 1+9999 Uing véi dai ty 1é 0.1%..999.9%

C+2:hé s6 tich phan BCD Ty, =Ty,

C+3:hé s6 vi phan BCD Tpk =Ty,

C+4:chu ky 18y mau y tu 00.01 sec d&n 99.99 sec

C+5:Bit4 + bit15: théng sé loc thudng chon 1a 0.65 (000 BCD), bit 0+3: 0- PID ngudc,
1- PID thuan

C+6:Bit 0+3: s0 bit clia bién ra, gia tri 0..8 ing vGi s6 bit 8..16 bit; bit 4+ 7: dan vij thoi
gian cla thdi gian 1y m&u, 0:don vi 100ms, 1: don vi 10ms; Bit 8+11: tdm IW (nhu OW)

Céc 6 nhé tu C+7 dén C+32 phai dé tréng.

Vi du: diéu khién nhiét do dung dién tré dot va quat théi

PLZ
o8 iy < HH
Ly Input
' l 1 IH 001
Bk
Cluat Analog
E'_K Cutput
Lo
IR 100 T
KE COMNG
SUAT
IR 101
Thitng =& di& u khidh 1g Théng =& di& u khidh quat Théng =& dSi BIN-BCD
HFROO CMO00D (tri dat) HFR40 DRI0000 DhOoo0o0 0ooo0
HRO4 0oed (F HF44 000 o104 oooo
HFO2 0200 (T HF42 01E0 Ch0102 0200
HRO2 0400 (Ta) HR42 0ooo Dho402 OFFF
HFRO4 0004 (Te) HF44 0o
HROE Qooo HFR45 0001
HFE& 0404 (Tdm ) HFR4E 0404
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00000 e "
v #OF00 o001
DMO000 HR
110
@Oy
DMO000 2D
HROO oo
HR40
111
@ MOV
DMO000
HR40 SCL
00
DMO100
DMO200
Phat xung

Doi khi cAn phat xung tan s6 cao hay xung diéu rong ra ngoai
vi dé diéu khién dong co buéc hay diéu khién kiéu diéu rong xung.
Dung khoi xudt transistor ta c6 thé phat xung ¢ mot trong cdc dia
chi IR 100 dén IR 115. Ghi vao 6 nhé DM6615 tu 00xx, xx tu 00
dén 15 tuy theo muén dung dia chi IR nao.

Dung lénh PULS 000 000 P1 dé an dinh s6 xung sé phat, 1a
ndi dung 6 nhé P1+1, P1 tir 00000001 dén 16777215.

Lénh SPED D M F qui dinh ciach phat xung, D= 000..150 chon
ngo ra 00 ..15 cda tu da qui dinh trong DM6615, M= 000 1a mode
phat s6 lugng xung do 1énh PULS qui dinh, M= 001 mode lién tuc
ph4at xung lién tuc, F 1a tan s6 xung tir 0002..0100 nhan véi 10Hz.
Khi dang ph4t xung muén déi tan s ta thuc hién lénh SPED véi F
thay d6i, néu D= 000 thi ngiing phat xung.

9.12 TRUYEN THONG

C6 thé ghép noéi PLC v6i nhau va may tinh véi nhiéu PLC
thong qua cdc két noi sau:

- K&t n6i 1 + 1 cho phép néi hai PLC qua cdp noi RS-232

- Host link ndi mdt may tinh v6i mot PLC qua cdp RS-232
hay mét mdy tinh va nhiéu PLC qua cdp 485.

http://www.khvt.com




CHUONG 9: BQ PIEU KHIEN LOGIC LAP TRINH PUQC

Trang 288

- Controller link: néi nhiéu PLC véi nhau qua hai day (véi

module mang)

- Ethernet: néi nhiéu mdy tinh va nhiéu PLC (v6i module

mang)..

Ngoai ra cdc module xudt nhap cé thé néi dén PLC tu xa
biéng cach dung hai day theo mang Combo Bus S, Combo Bus D.
9.12.1 K&t ndi 1-1: hai PLC két ndi véi nhau theo ché do chu - t6, dit

cau hinh qua 6 nhé DM6645

Phuong phap truyén
0: hast link
1 RS-2320
2: k&t ndi 1-1 18

A kit ndi 1-1 chib

1 5 i\

| "l, i 00: Truyén théng chudn (9800, E, 7.2)

Ding wing nhd LR

0: LRM-LREZ
i: LRDOO+LR31
2: LRDOD=LR15
Chi T
WVung chil Ving chi
Ving td Ving té

Vi du: két néi 2 PLC dung vung nhé LR00 dén LR15

LROD=-LR31 LA2Z2:LRE3
LROD+LAR15 LA16+LRA
LROD=-LROY LAROE:LR1E

01: Tuy thao DMES46

Zhia

bat DM6645: Chu: 3200
Te: 2200
FG | 1 1 FG
sp| 2 >< 2 SD
RD 3 3 RD
RS | 4 4 RS
cs| s :I |: 5 cs
6 6
7 7
8 8
sG| 9 9 sG

So dé ddu néi déy cdp 1 - 1

To
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chi

T

25313

MOV
001

25313
—

LROO

B & nhd 001 vao LROO of truyén di FLG 15,

MOV
LRO&
100

KAt LROE tr PLG té ra 100 (nai dung 001 oda PLS i
tringn d&n 100 PLC chid).

MOV
0o

LAGE

MOV
LRGO
100

B & nhe 001 wdo LROE &€ truyén di PLC chd.

001 cda PLS chd truy€n En 100 cda P LS td.

9.12.2 Host link: dung dé ghép noi mdy vi tinh véi PLC qua cap noi
RS-232C. N&u muén ghép mot mdy vi tinh v6i nhiéu PLC ta phai
dung bo chuyén d6i RS-232 <> RS-485 cho phép ghép véi tdi da
32 PLC.

May tinh

PLC
COM RS232

So dé noéi day nhu sau:

FLC May tinh
1 1 B
2 w 2 3
s Al [ s | 2
4 4 20
5 ] 5 7
6 & &
7 7 4
8 [ B b
0 o 22

9 chén 25 chén
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PLC [RS232 [ FAS422/485 [ RS232| May
#1 L L tinh
PLC m
#2 ||
PLC M
#32 M|

Thong qua host link c6 thé dung mdy tinh d€ 14p trinh cho
PLC hay doc ghi by nhé ctia PLC, ti PLC c6 thé truyén thong tin
cho may tinh dung 1énh TXD.

bat cau hinh dung DM6645 vdi cAu hinh chudn 1a 0000.

Néu dung RS-422/485 thi moi PLC duge danh s6 niat tir 0000
dén 0031 trong DM6648.

M4y tinh truyén tin d&n PLC theo dang sau:

@ Noi dung s |

S6nat  Malénh Ma kiém tra FCS
00 + 31

Mot khé truyén dai t6i da 131 ky tu, néu dai hon 131 thi
tach ra nhiéu kh§, mdi khd két thic biang .J (CHR$ (13)). Khé
cudi két thic bang *..

FCS (frame check sequence) 1a két qua phép EXCLUSIVE OR
cdc byte truyén tir ddu dén trugec FCS va déi thanh hai ky tu
ASCII. Khi nhan théng tin, mdy tinh hay PLC tinh FCS rdi so
sanh véi FCS da nhéan.

Vi du: truyén 1énh doc 6 nhé 0100 & PLC sé nut 10.

@10RR0100000141*<J
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Tinh: EXOR @ 01000000
1 00110001

0 00110000

FCS 01000001

4 1

Khi nhan dugc thong tin tir mdy tinh, PLC tuong Ung sé tra
161 theo khd sau:

& Vin ban « |

Sanut  Lenh End FCS
da nhdn code

End code cho biét két qua giao ti€p. Néu giao tiép tot dep thi
End code 1a 00.

Bdng day du cdc lénh truyén ti mdy tinh dén PLC moi doc
gia doc tai liéu tham khdo cia PLC OMRON.

PLC CQM1 ciing c6 thé cht dong truyén théng tin cho may
tinh dung 1énh TXD.

—  TxDs)

&: dia chi d8u khéi IR, SR, AR, DM, HR, TC, LR
M: =5 byte #0000 = #0061 IR, SR, AR, DM, HE, TG, LR
C: tuf di€ ukhi€n

5

G

M

TXD d6i cdc byte nhi phan tit S dén S+N/2-1 ra ma ASCII,
mbi byte nhi phan d6i thanh hai byte ASCII va truyén theo
chudn qui dinh béi C. Noi dung ctia C thay ddi tuy theo cdch thic
truyén va céng noi tiép, trudng hop don gidn nhat 1a C= #0000,
byte cao nh4t cia S duge truyén dau tién. Khi mudn truyén phai
kiém tra bit AR0805 (cd bdo truyén xong) 12 ON méi dugc truyén.
Khi lénh TXD dugc thuc hién sé truyén theo dang sau:

& E | x VEn ban v |

—
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Vi du: truyén 10 byte chita trong DM0000 d€n DM0004 theo
chudn Host link diing 1énh TXD DMO0000 #0000 #0010, dit liéu
truyén di (ASCII) 1a @00EX1234123412341234123459*cr, gia su
cdc 6 nhd chia s6 1234. May tinh phai c¢6 chuong trinh nhan di
liéu.

Dung TXD cho phép mdy tinh khong cin thudng xuyén doc
thong tin tir PLC ma PLC sé& tu dong truyén khi c6 nhu cau. Néu
may tinh mudén trd 16i thi truyén theo giao thic Host link da
trinh bay ¢ trén.

9.12.3 Truyén thong tu do

bat 6 nhé DM6645 1a 1000, dung lénh TXD dé truyén va
RXD dé thu. Giao thic truyén do ngudi dung qui dinh béi hai 6
nhé DM6648 va DM6649

DMEG4E
oo
0: khéng ding End code
1: ding End code 0: khéng ding Start code
2: End code |2 CRLF 1: ding start code
DMEG4D

[ NE—

End code: 00..FF Start code: O0..FF
S8 byte nhan: 00..FF
[ 0 d&h 256 byte)

Lénh TXD giong nhu trong phan Host link, nhung N c6 thé
dén 0256, dif liéu truyén di dugc kem thém Start code, End code
hay khong tuy theo DM6848.

M4y tinh truyén dir lidu xuéng PLC phéi theo giao thic dinh
béi PLC. Khi PLC nhédn di liéu xong, c6 thu AR0806 ON, tac
dong dén lénh RXD, cdc byte ASCII dugc chuyén thanh sbé nhi
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phan 0..F, thong tin vé nhan dit liéu chia trong cdc 6 nhé sau:

AR 0800 ..AR 0803 Ma sy c6 céng RS-232C BCD) 0: Thu binh thudng,1: Sai parity,
2: Sai Frame, 3: Tran

AR 0804 Sai truyén théng

AR0805 Truyén xong

ARO0905 Thu xong

AR 0807 Ca tran, di liéu mat vi khéng doc kip
AR 09 S6 byte da nhan (BCD)

Vi du: truyén 10 byte trong bang ké tu 6 nhé DMO0100 va
nhan dif lidu c4dt vao bang ké tor DM0200. bat DM6645= 1000,
DM6648= 2000, khong start code, End code 1a CRLF

00100

00101 ARDEDS
+— — —— amois
DM 0100
#0000
#0010
ARDBOE
} @RXD4T)
DM 0200
#0000
ARDD

Cho bit SR25209 ON dé reset c6ng RS232.
bén day chdm dit phan PLC OMRON

9.13 PLC SIEMENS S7-200

PLC S7-200 12 mot ho gom nhiéu loai CPU nhu CPU-212,
214, 215, 216, 224, 226. Céc ho nay khdc nhau ¢ dung lugng nhd,
module I/O, tap lénh, s6 c6ng giao tié€p.., tuy nhién vé dai thé 1a
giong nhau. PLC dugc 14p trinh théong qua may tinh dung chudn
485 v6i phAn mém lap trinh Step 7 Microwin ver 2.0 hay 3.x theo
kiéu két noi PPI (point to point interface), néu cé card giao tiép
MPI (multi point interface) c6 thé ghép néi mot PC véi nhiéu
PLC.

Chuong trinh PLC S7-200 dugc thiét k& duéi dang chuong
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trinh chinh (Main, OB), chuong trinh con (SBR), chuong trinh
ngat (INT), vung nhé di liéu (Data block)

§7 STEP 7 Micro/wWIN 32 - Project] - [SIMATIC LAD] =] x|
E{ File Edit “iew PLC Debug Too: ‘indows Help =1
osdlan na|n\mu|__ R EEE R =
'm) M | B 0| ey |4 =l |
L‘_IF‘ro|ect1[CF'U222F|ELA- | “I"'2 1 B 5 e 3 |
Pragram Black Symhol ‘al Type Diata Type Commert
-0k MAIN [0B1) TEMP
- SBR_0 (SBRD) TEWE
A0 INT_OIMNTO) TEMP
Symbal Table TEMP
Statuz Chart
A} Data Block il | LI
T} System Block FOU T -
i @ Crozs Reference l—ol N
iof® Commurications LTS flite
Instruictions @
{3 Favorites
Bit Logic )l
Clack
{(#] Communications
(%] Compare
(&g Convert
Courters Network 2
Floating-Paint b ath — |
; {21 Integer Math
[l-[1i] Interrupt )l
Logical Operations
Move
Program Contral =
| 3| A MAIN 4 SBR_D A INT_O Il | 3

S7-200 két néi theo khéi gom khoi CPU va cac khoi mé rong

khoi CPU c6 cdc ngd vao ra so

va céng truyén thong RS485,

c6ng két ndi mang. S6 luong ngd vao ra soé tuy loai CPU. Bo nhé
gom ba loai ROM, EEPROM va RAM va chia lam nhiéu vung: I,
Q, AI, AQ, M, SM, T, C, V, HC, AC. Cdc 6 nhé c6 thé truy cap
theo bit, byte (B), tir (W), tir kép (DW).

Sau day la badng tém tét vé cdc vung nhé:

Bang 9.3
Miéu ta CPU221 CPU222 CPU224/226
C/trinh ng/dung 2KW 2KW 4KW
Di liéu ng/dung 1KW 1KW 2560W
S8 module m& rong 0 2 7
Ngé vao sé | (t6i da) |10.0..10.5 10.0..115.7 10.0..115.7
Ng6 vao | (trén module | 6 8 14
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CPU) 10.0..10.5 10.0..10.7 10.0..10.7, 11.0..11.5
Ngd ra Q (t6i da) Q0.0..Q0.3 Q0.0..Q15.7 Q0.0..Q15.7

Ng6 ra Q (trén module |4 6 10

CPU) Q0.0..Q0.3 Q0.0..Q0.5 Q0.0..Q0.7, Q1.0..1.1
Ngd vao analog AIWO0..AIW30 AIWO0..AIW30 AIWO0..AIW30

Ng6 ra analog AQWO0..AQW30 | AQWO0..AQW30 [ AQWO0..AQW30
B6 nhd thay déi V VBO0..VB2047 VBO0..VB2047 VBO0..VB5519

B6 nhd trong M MBO0..MB31 MBO0..MB31 MBO0..MB31

B6 nhd dac biét SM SMBO0..SMB179 | SMB0..SMB299 | SMB0..SMB549
Timer T0..T255 T0..T255 T0..T255

Counter C0..C255 C0..C255 C0..C255

Dé&m van téc cao HCO0..HC3 HCO0..HC3 HCO..HC5

Thanh ghi ACC ACO0..AC3 ACO0..AC3 ACO0..AC3

Vong PID 8 vong 8 vong 8 vong

e Vung nhé Al, Ql: chi truy cap theo ti (16 bit): AIWO, AQW 10.

e Vung nhé V, I, Q, M, SM: cé thé truy cap theo bit, byte, tif hay ti kép: 10.1,
QB2, VW150..

. T, C: truy cap theo bit: T1, C15 la trang thai hay tu la néi dung 16 bit.

e AC: truy cap theo byte, tu hay tu kép .

e  HC: truy cap theo tu kép.

. vung nhé M, V, T, C ¢6 thé luu lai khi mat dién.

e M6ttr vidu VWO gém hai byte VB100 (Byte cao) va VB101(Byte thap)

e M6t tu kép VD101 goém hai tr VW101 (T cao)va VW103, bén byte VB100
(Byte cao), VB101, VB102, VB103 .

e Dija chi gian ti€p dung 6 nhé 32 bit (V, AC) lam con trd, gid s AC1 Ia con
trd, Iénh MOVD &VBO, AC1 dua dia chi 6 nhé VBO vao AC1, Iénh MOVW
*AC1, MW 10 dua ndi dung 6 nhé VWO sang 6 nhé MW10

e S0 :s6 nguyén khong ddu 8 bit (BYTE), 16 bit (WORD), 32 bit (DWORD)
(00..FF. 0000..FFFF. 00000000..FFFFFFFF), s6 c6 ddu ma phuy hai INT,
DINT (80..7F. 6000..7FFF. 80000000..7FFFFFFF), s6 thuc 32 bit REAL.

. Hang s6 thap phan 192, s6 thuc +1.52E-2, nhj phan 2#11000000, Hex
16#C0, chubi ‘AT’

Phan sau trinh bay cdc 1énh chinh cia PLC S7-200, ban doc
can biét chi ti€t hon dé nghi doc cdc tai liéu chuyén sau.
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A 2
9.14. LENH CO BAN
9.14.1 Lénh bit
MHetwork 1 Metwark Title Metwork 1 Metwark. Title
| Metwork, Comment | Metwark, Comment
STaRT: 0.0 MOTOR:Q0.0 LD START:IO0.0
| | P ) = MOTOR: Q0.0
| | N,
10,1 00.1
l l /
1 /1 ¢ D) IDN  I0.1
0.0 0.1 800 = Qo1
| l l | 7 LD I0.0
1 I 1 I \ ) A 101
0.0 oo.2 = Q0.0
l l 7
1D 0.0
1 I \ ) & R
| 10,1 | = Qo .2
| | LD I0.0
1D I0.1
| 10.0 | P QDB AN 0.2
OLD
vl ¢ ) - 0.3
10,1 10,2 1D I0.0
| 1 1 LD In.1
| I 1 | oN 10,2
0.0 101 Q04 illD o0 .4
l l l l 7 )
1 I 1 | \
10,2
l l
1
tMO.0 b0.1 0.2 V0.0
s |1 [ ;| ¢ ) LDLJE L
| 1 | | | \ LD HO.1
AN I0.2
0 T0O
10 ALD
| | = ¥0.0

Thanh phd H6 Chi Minh, thing 4 ndm 2006



Tdc gid: TS Nguyén Piic Thanh Trang 297

0.0 0.1 (0.4

1D I0.0
| | | | uot—( ) 1 101
0N I0.2
ALD
0.2 NOT
| | = Qo .4
1 I
bI0.0 b1 Q0.0
|1 |1 7
| | | | L ) LD MO .0
1ES
b0, 2 Q0.1 A MO.1
|1 / = Qo.o
1 \ ) LED
1D MO .2
b3 0N M. 3
| /| 2ty Q0.1
LEF
0.0 Q0.2 A Io.o
I I P ) = o, 2
1 \

9.14.2 Lénh lap tuc

Lénh lap tic ky hiéu bang chit I, bit nhé trong sé phdn anh
ngay ngd vao I khong chd dén chu ky quét, tuong tu bit nhé trong
xudt ngay ra ngo xuat Q

0.0 In.1 000
[ [ (1) W 1o
1 '] 1 '] A AT 101
- Q0.0
0.0 In.1 0.1 ORI 100
| 2 | | 2} (') w1 1ot
- 00,1
9.14.3 Lénh vi phan
0.0 MO0 . -
|1 | b | / :
1 1 P 1 ¢ ) EU o o
0.1 k0.1 D 0.1
|1 [ Wl ’
1| | N ¢ > = .
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9.14.4 Lénh dit/ xoa
cho mot loat n bit lién tiép nhau ON hay OFF
oo k0.0 1D 100
| | | | 4 :
1| 1 P (s) o
BH#2 5 MO .0, Bi2
oo k0.0 10 I0.0
| | [ N | (rRY ®
o Lo ™ ouo R MO.0, B#2
[0.0 Q0.0
| | | | r
| | | F | {5) 1D I0.0
BH5 EU
51 Q0. 0, B#S
0o Q0o 1D 10 .10
|| | M (r) E
EHE EI 0.0, B#S

9.15 LENH SO SANH

So séanh hai s6 nl1 va n2 theo byte khong dau B, s6 nguyén cé
d4u 16 bit I, s6 nguyén c6 dau 32 bit D, s6 thuc R theo cdc phép

<, ==, >, <>, <=, >=, két qua so sdnh biéu thi bing trang thdi tiép
diém.
Vi du:
0.0 SMB2E Q0o
| | .=l f LD Io.o
| 1==5] .\ ) LFS
50 AB<= SMEZE 50
= qo.o
SMB2E @0 A LPF
_ AB»= SMEZE 150
"E'I_( ) = qo.1
150

9.16 LENH TIMER/COUNTER

C6 ba loai timer la ON delay, Retentive ON delay va OFF
delay. Thoi gian timer bing gid tri PT nhan hé s6 tuy thudc xxx.
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Trxx
B gy Khi IN I3 OM sau thdi gian trd tidp difm THX s& ON,
hdi dung b dEm tigp tue tng d€h 151 da 22767Y.
Khi IN 14 OFF i ti€p difm 14 OFF & néi dung bé
— PT .
&m bang 0.

Hé s6 1ms : T32, T96

10ms : T33..T36, T97..T100

100ms: T37..T63, T101..T255
PT: VW, T, C, IW, QW, MW, SMW, SW, AC, AIW, H&ng s6, *VD, *VC
PT t6i da 32767

Lz TOMF khac TOM d chd khi IN 13 OFF thi ndi dung

timer khéng bi xda, bd dfm tifp tuc Bng khi 1M 10

i TONR

OFF sang OM cho d&n khi ndi dung tim er bang PT thi
— PT tigp difm Txxx déng. Bé dEm ti€p tue dEm d€h
J2TET. Mudn xda Txxx ta phdidung Enh reset R

Hé s6 ims :TO, T64
10ms :T1..T4, T65..T68
100ms: T5..T31, T69..T95

Taxxx .
Khi 1M OM thi T OM, b 8m xod,
i TOF khi IN OFF bé d&m bat ddu d&m
I&n, khibAng FT thi Txxx OFF va
ngthg $Em
— PT MEu thdi gian I COFF ngan hah

delay thi Texx vin OM

Hé s6 TOF giéng TON, khong dugc dung TON va TOF cling s6.
Vi du:

0.0 T35

: : N TON
LD I0.0

e TON T35, W#+200
1D T35
T35 Q0.0 = Qoo
| 7
1 \ )
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o I L LT[

0.0 T33 ; : :
— v o P A00010ns) a0t ome)
: i P
TR 8 current=100 -------- ﬂ .......
T35
T35 @n_u) curay
T33 (hit) ' ' —
Qo0

Cé6 ba loai dém: dém ting CTU, dém gidm CTD va dém ting

gidm CTUD

e Khi Fi 13 OM thi ba d&€m bj xéa
o UL Khi e6 xung tir OFF sang ON vdo ngd GU thi bé dém tng 1
—]F Khi ndi dung bé§ d€m bang FY thi tigp difm Cxxx 18 ON, ndi dung

Py ba d€m ti€p tuc tng theo IM dedn i da 22757
xxx: 0,256

Coxxx

—Jcp  CTD

LD M ngp PY vao bé dm v xod S
—D LD OFF | b d&m gidm khi GO ehuygn trOFF sang OM
Khigidm d&h 0 Cxxx OM, b dém ngohg dém

Py
Cxxx Bo d&m =& ¥ng hodec gidm iy xung vdo GU
—cu CTu hay SDwa khi R OFF
—|ce Khi B ON ndidungbd dém 14 0, Gxxx OFF
—R
— py khingi dung b d€m »>= PY, Caoaoe ON

w0 d&n 2B6

9.17 LENH S§ HQC
- ADD_I/ SUB_I Cong/ trit s6 nguyén 16 bit
- MUL Nhan hai s6 16 bit, két qua 32 bit
- DIV chia hai s6 16 bit cho thuong s6 va du sé 16 bit.
- MUL_I/DIV_I Nhan/ chia s6 16 bit v6i két qua 16 bit.
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ADD_DI/ SUB_DI, MUL_DI, DIV_DI Coéng/ tru/ nhan/
chia s6 nguyén 32 bit, két qua 32 bit.
ADD_R/ SUB_R/ MUL_R/ DIV_R Cong/ trit/ nhan/ chia s thuc

32 bit

— 1 EM

- IN1

M2

LENH

ouT

oo ML

I EM  EMO

AL I ouT
W02 = M2

/D100

Dl
EM  EMO

WZ0Z <MY QT
W0 = 12

%

/D200

WW200 chis dusd
WYWW202 chig thuohg

Can bac hai s6 thuc 32 bit SQRT

Tang/ gidm byte
Tang/ gidm tu

INC_B/ DEC_B
INC_W/ DEC_W

Tang/ giam tir kép INC_DW/

DEC_DW

SIN COS TN EXP LN

0.0

LEMH: m3 l&nh

IM4, IN2: toan hang

CUT: nofi chida k&t qud

Thuong s&
chia trong
VW00

ACT -
AL -

B

ACT -
1 00 -

00

AZ00 -

i 0 =

200

—EN

IN1

ouT |b——
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9.18 LENH DI CHUYEN

Di chuyén noi dung 6 nhé IN ra 6 nhé OUT bang lénh
MOV_X hay di chuyén mot khéi N 6 nhé dia chi bat ddu IN sang
khéi 6 nhé dia chi bat ddu OUT dung 1énh BLKMOV_X, 6 nhé c¢6

thé 1a byte, word, double word hay real, X = B, W, DW, R

MO -X BLEMOW-X
— EN
—_ EN — N
—_— N QUT e — N aun p—

SWAP trdo d6i hai byte clia mot tur
FILL_N chép mot ti vao mét loat 6 nhé

2.1 FILL _M

— | EN ENOH

+0 =1 QUT prAne200
1040

9.19 LENH POI

Chuydn dfi dirligu 1M logi
XY * sang dir lieuOUT logi v
B-1, 1_Dl, DI_R

— EM ol I_B

BCD_l, |_BCD

Cae & nhd IN va OUT ca
kich thuie phihop lenh

—_— OUT f—

- ROUND déi s6 thuc sang s6 nguyén kép lam tron

- TRUNC d6i s6 thuc sang s6 nguyén kép bé phan 18

-ATH d6i mot sd byte ASCII (30..39, 41..46) chiéu dai LEN
ra cdc s0 HEX 0..9, A.F

-HTA  d6i mot so digit 0..F chiéu dai LEN ra ma ASCII
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5.2 ATH .
X ETOW
| - eno—) ATH
VB2 YE40
vB30N  OUT FvB40
34LEN
9.20 LENH GHI DOI

- SHRB doi mot bit DATA vao thanh ghi chiéu dai N c6 dia
chi bit LSB 1la S_BIT. Khi N duong DATA vao LSB con
MSB doi ra SM1.1. Khi N 4m DATA vao MSB con LSB
doi ra SM1.1

- SHR_X/ SHL_X doi phai/ trai mot byte, ti hay tu kép IN
tuy theo X = B, W, DW vao OUT. S¢ bit doi qui dinh bdi
N, bit dugc doi ra chita vao SM1.1 va OUT.

9.21 LENH QUAY

ROR_X/ ROL_X quay phai/trdi mot byte, ti hay tiur kép IN, bit
dugc doi ra dua tré lai vao IN, vao SM1.1 va vao OUT. S¢ lan quay
dinh béi N. X= B, W, DW

9.22 LENH LOGIC

Lénh AND : ANDB, ANDW, ANDD
Lénh OR: ORB, ORW, ORD

Lénh XOR: XORB, XORW, XORD
Lénh INV: INB, INW, IND

9.23 GOI CHUGNG TRINH CON

C6 thé c6 t6i da 64 chuong trinh con, chuong trinh con viét
sau chuong trinh chinh va dugc déng khung bing SBR_N RET.
Chuong trinh con dugc goi bang lénh CALL SBR_N. Chuong trinh
con c6 thé kem tham s6 vao ra.
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| | EM

SBR_OD

9.24 LENH PIEU KHIEN CHUONG TRINH

Lénh JMP n nhdy dén doan chuong trinh nhan n

Shi0.2 4

1 (o)

1 LBEL

LOWN SMO.2
IMFP 4

LEL 4

Lénh FOR NEXT thuc hién lap vong cac dong 1énh giita
FOR va NEXT, s6 vong dugc dém béi bién INDX c6 gia tri dau
INIT va gi4 tri cudi FINAL, s6 vong lap 1a FINAL -INIT +1. Cé

thé dat cac vong ldp 16ng vao nhau.

SMO.1 MO o
—] END H
Dt JIN out bvos
0.0 For
|1
| | EM END H
M IND
w1 Nt
Witk 10 FINAL
SMO0 MO
—] END H
vondin auT pvos
voad Nz
—(NEXT)

MOWD

LD
FOR

LD
®[

HEXT

SHO .1
D#+1.

I0.0
MWO, WH+l.

SHO .0
Yoo,

VD4

W#+10

VD4
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9.25 LENH NGAT

Cé thé c6 téi da 128 chuong trinh phuc vu ngit, viét sau
chuong trinh con, déng khung bing INT_n RETI. CAm/cho phép
ngit bang lénh ENI/DISI. INT_n dugc goi dén khi xay ra su kién
EVNT. Cé tdt ca 27 su kién c6 thé gay ra ngdt. Su kién dugc lién
két v6i INT_n thong qua 1énh gdn ATCH va thdao DTCH.

ATCH —
—en Enob— S N
™ JevnT
“AEunT

Bang 9.5: Cdc su kién ngdt va uu tién

susk‘?én Miéu ta Uu tién Uu t':i';::mg
8 Nhéan ky ty & Port 0 1
9 Truyén xong Port 0 1
23 Nhén xong ban tin  Port 0 1
24 Nhan xong bén tin & Port 1 Cao nhit 2
25 Nhén ky tu & Port 1 2
26 Truyén xong Port 1 2
0 Ngét & canh Ién cia 10.0 1
2 Ngét & canh Ién ctia 10.1 2
4 Ngét & canh lén cla 10.2 3
6 Ngét & canh lén ctia 10.3 4
1 Ngét & canh xuéng cla 10.0 5
3 Ngét & canh xuéng cla 10.1 6
5 Ngét & canh xuéng cla 10.2 7
7 Ng4t & canh xuéng clia 10.3 8
12 Dé&m van tdc cao HSCO: tri do béng tri d&t Gitra 1
13 Dé&m van t6c cao HSC1: tri do béng tri d&t 9
14 HSC1 d8i huéng dém 10
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15 Xéa ngoai HSC1 11
16 Dé&m van t&c cao HSC2: tri do béng tri d&t 12
17 HSC2 déi hudng dém 13
18 Xda ngoai HSC2 14
32 HSC3: tri do béng tri dat 19
29 HSC4: tri do béng tri dat 20
30 HSC4 déi huéng dém 21
31 Xda ngoai HSC4 22
33 HSCS: tri do béng tri dat 23
19 Dé&m xung PLS0 xong 15
20 Dé&m xung PLS1 xong 16
10 Ng4t thgi gian 0 1
11 Ngét thdi gian 1 2
21 Ngét timer T32 Thép nhat 3
22 Ngét timer T96 4

Tuy theo loai CPU c¢6 mot s6 su kién khong duge hd trg. Sau
day ta sé& phan tich mot s6 ngit chinh.
9.25.1 Ngit thoi gian

Ngit thoi gian 0/1 xdy ra theo chu ky 4n dinh (t6i da 255ms)
béi ndi dung cia SMB34/SMB35 (don vi ms) thuong dung dé€ doc
hay xuat tin hiéu analog. Ngit timer T32/T96 xdy ra khi timer

T32 hodc T96 hoan tat thoi gian tré da dit.

9.25.2 Ngit truyén thong
PLC c6 mot ho#c hai cdng (Port 0, Port 1) dung dé truyén
thong noi tiép RS485.
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Pin Humber Signal
/\ 1 Shield
24 W Return
RS-455 Signal B
Reguest-to-Send
5% Return
+5 W
+24 0
R5S-485 Signal &,
Mot applicakle

Fin 1
Fin &

Fin 3

Fin §

L

L w S I 1 N RS R 5 N |

Théng qua cong noi tiép c6 thé ghép S7-200 v6i cdc thiét bi
kh4c nhu S7-200, S7-300, HMI, PC. Muén st dung c6ng ndi tiép
theo giao thic ngudi dung ta phdi dit céng & ché do freeport
bing cach dit noi dung cho SMB30 (port 0) vd SMB130 (port 1) theo
bang sau:

Bang 9.6

SMB 30, SMB 130 Miéu ta
Bit7, 6 00, 10: khéng parity
01: parity ch&n

11: parity 1é

Bit 5 0: data 8 bit

1: data 7 bit

Bit 4, 3, 2 000: 38400 (CP212 19200)
001: 19200

010: 9600

011: 4800

100: 2400

101: 1200

110: 115200 (600 CPU212)
111: 57600 (300 CPU212)
Bit1,0 00, 11: PPI slave

01: Freeport

10: PPl master

Tuong tu PLC Omron, ¢ ché d0 freeport c6 thé truyén va
nhan data bang hai lénh XMT va RCV. Dit liéu truyén lay tur
bang c6 dia chi ddu 6 TABLE, con di liéu nhan chia vao TABLE,
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chiéu dai bang t6i da 255. Byte dau ciia bang cho biét chiéu dai
dir lidu. Khi ky tu cudi cia bang duge géi sé& bao su kién ngit 9
hay 26 hay tdc dong SM4.5. Khi thu xong bing 1énh RCV sé& tdc
dong su kién 23, 24, SMB86..94 (port 0) SMB186..194 (port 1).
Lénh RCV

— EN xMT — EN RCV
—{ TABLE —{ TABLE
PORT — PORT

Vi du:Truyén va nhan ky tu

LD SMO0.1
MOVB 9, SMB30 // Chon Protocol 9600 baud, 8 bits/1 kyty, khong parity
MOVB 1, VB100 // chiéu dai thong diép 1a 1 ky tu ASCII

MOVB 16#41, VB101 // ky ty truyén la "A", cé ma ASClI la 41 H

LD SMO.1 // bit SMO0.1 on trong chu ky quét dau tién
ATCH INT_O, 8 // lién két ngét 0 (INTO) véi bién c6 8.

ENI // cho phép tat ca ngét su kién.

LD 01 // Load ng6 vao 10.1.

EU /I Xét sudn 1én 10.1

XMT VB100, 0 // truyén bang co dia chi dau VB100 ra port 0

Chuong trinh ngat INTO

// nhan dung ky tu truyén la “A” thi bao hiéu & ngd ra Q0.1
LDB= Receive_Char, 16#41

S Char_A, 1 // bat ngd ra QO.1.

Cé6 thé dung cdc 6 nhé SMB86 - SMB94 va SMB186 =
SMB194 dé dit cdu hinh cho viéc thu ban tin, ngoai ra su kién
ngat 8, 25 sé x4y ra khi thu mot ky tu, lic nay SMB2 chia ky tu
vita nhan con SM3.0 chiia két qua kiém tra parity.

Khi néi nhiéu PLC véi nhau qua mang 485 ta dung lénh
NETR/ NETW @dé doc/ghi dif liéu, cdc PLC phai c6 dia chi cu thé.
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STEP 7-Micro/WIN

57-300 HMI

=0

57-200 57-200

9.25.3 Pém van téc cao

Cé ba bdo dém van téc cao HSCO, HSC1 va HSC2 dung dé
dém xung tdn sé cao ti encoder, HSCO dém lén xudng véi xung
nhip vao & 10.0 tan s6 t6i da 2KHz, huéng dém dinh nhu sau
SM37.3 = 0 dém xudng, SM37.3 = 1 dém lén. Gid tri dém cia
HSCO chita trong 32 bit cia SMD38 gom SMB38, SMB39, SMB40
va SMB41 (MSB trong SMB38, LSB trong SMB41). Gia tri dat
truée cho HSCO chita trong SMD42. Khi gi4 tri hién tai bing gid
tri dat sé gay ra su kién ngat 12. HSC1 va HSC2 1a by dém van
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Ché dé Miéu ta 10.6 10.7 11.0 | 1.1
0 Dém I1&n xudng (11.4)
(11.2) (11.5)
1 SM47.3=0 dém xudng (SM57.3) (11.3)
Nhip Xoéa
2 SM47.3=1 dé€m Ién (SM57.3) Start
3 DPé&m lén xudng véi diéu khién huéng bén
4 ngoai
g g Nhip
10.7 = 0 dém xubng (I 1.3) Hudng | Xéa
5 ’ Start
10.7=1dém Ién
6
, , Nhip | Nhip
7 Bém Ién xudng vdi hai xung nhip i
Ién xuéng | x4a
8 Start
9
Dé&m Ién xudng v4i 2 xung AB vudng pha tu
10 Nhip A| Nhip B
encoder Reset
11 Start

toc cao c6 12 ché d6 hoat dong, gia tri hién tai cia HSC1 la
SMD48 va caa HSC2 la SMD58. Tri diat cua HSC1/HSC2 la
SMD52/SMD62. Khi tri hién tai bing tri dit sé phat sinh ngit
13 v6i HSC1 va 16 véi HSC2.

Khi chan xéa tich cuc gid tri hién tai cia HSC dugc x6a, khi
chan start tich cuc cho phép HSC dém xung. Muc tich cuc cia cdc
chan nay dugc dinh bdi SMB47 va SMB57.

Bang 9.8
HSC1 HSC2 Tac dung khi Iénh HDEF dugc thuc hién
SM 47.0 SM 57.0 0: chén xda tich cuc cao
SM 471 SM 57.1 0: chan start tich cyc cao
SM 47.2 SM 57.2  |0: 86 xung dém bang 4 l1an xung vao A

Muén dung HSC, dau tién phdi xdc dinh s6 HSC, mode hoat
dong, ti diéu khién, sau d6 dung 1énh HDEF d€ khéi dong.
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e HOEF
ey ENOD 4EHM EMO
N 4H5C
4 MODE
Bang 9.9
HSCO HSC1 HSC2 Miéu ta

SM 37.0 SM 47.0 SM 57.0 Khéng dung sau khi HDEF da thuc hién
SM 37.1 SM 47.1 SM 57.1 nt
SM 37.2 SM 47.2 SM 57.2 nt
SM 37.3 SM 47.3 SM 57.3 Bit hudng

0: dém xuéng; 1: d€m lén
SM 37.4 SM 47.4 SM 57.4 Ghi bit huéng

0: khéng ghi; 1: ghi
SM 37.5 SM 47.5 SM 57.5 Ghi trj dat vao HSC

0: khéng ghi; 1: ghi
SM 37.6 SM 47.6 SM 57.6 Viét tri hién tai méi vao HSC

0: khéng ghi; 1: ghi
SM 37.7 SM 47.7 SM 57.7 0: cdm HSC; 1: cho phép HSC

Céc bit diéu khién chi tdc dong sau khi lénh HSC dugc thuc
hién. P& hiéu r6 HSC ta xét truong hop dung HSC1 dém xung AB
ti encoder ki€u dém 4X, hai tin hiéu A, B néi vao 10.6 va 10.7, tin
hiéu x6a vao I1.0 va tin hiéu khéi dong vao 11.1

Network 1

LD SMO.1 // khi quét Ian dau, goi chuang trinh con 0
CALL 0 // khgi déng bé d€m HSC

Network 2

MEND

Network 3

SBR 0

Network 4

LD SMO0.0

MOVB 16#F8, SMB47 // Dung HSC1 mode 11
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HDEF

MOVD
MOVD
ATCH
ENI

HSC
Network 5
RET
Network 6
INT
Network 7
LD

MOVD
MOVB
HSC
Network 8
RETI

1, 11 // Ban ddu dém |én, chan xda va start

tich cyc 6 muc cao, 4X

0,5MD48 /I Tri hién taila 0
50, SMD52  // Tridatla 50

0,13 // sy kién ngat 13 s& goi ngétsé 0
// cho phép ngét

1 /I Nap théng s6 vao HSC1

0

SM 0.0 // khi c6 ngét xda tri hién tai

0, SMD 48 // cia HSCO

16#C0, SMB47
1

9.26 LENH PID

—— EN PID

TABLE

—|LOOP

Lénh nay khong c6 6 CPU 212, 214, trong
chuong trinh c6 thé dung t6i da 8 lénh PID.
Thong s6 lénh chda trong mot bang 36 byte
gdbm 9 thong s6 thuc 4 byte. TABLE la dia chi

bang (ving VB), LOOP tit 0 dén 7. Sau day la bang cdc thong s6

Bang 9.4
Pia chi Iénh Tén Miéu ta
0 Bai ludng hién tai PV, Pai lugng dudc diéu khién, chuin héa
t0 0.0 dén 1.1
4 bai lugng dat SV, Tri dat, chudn héa
8 Dai lugng diéu khién M, Ngé ra clia PID, chudn hda
12 Do loi vong Ke He s6 ty 1
16 Thdi gian Idy mau Ts Théi gian 1&y m&u, don vi Ia gidy
20 Thdi gian tich phan T,
24 Thdi gian vi phan Tp
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28 Pai lugng offset Ml Gia tri tich phan & thaoi diém truéc,
chuén héa

32 Bai lugng truée PV, Tri 86 do cia dai lugng dugdc didu
khién & thgi gian 18y mau trudc

Thudt todn PID duoc thuc hién theo phuong trinh:

M, =MP, + MI, + MD,
MP, =K, (SV, - PV,)
MI, =MI, , +K, T/ T, (SV, - PV,)
MD, =K T, Ty (PV, , - PV,)

Tri dat SV va tri do PV déu phai 1a sé thuc va dugc chudn
héa. PAu tién phai déi s6 nguyén 16 bit ra sé thuc, sau dé chia
cho tdm (Span) ctia dai luong d6 va cong v6i Offset (1a 0.0 néu
don cuc va 0.5 néu luéng cuc)

Vi du, ta mudn d6i tri s6 do cia AIWO ra s6 thuc va chudn
héa cho 64000 cat vao VD100:

XORD

MOVW
LDW>=
JMP
NOT
ORD

LBL
DTR
/R

+R
MOVR

ACO, ACO /IXéa ACC
AIWO0, ACO //C&t tri do vao ACC
ACO, 0 //NEu duong
0 //d8i sang s& thuc
//INEu &m
16#FFFF0000, ACO //Khai trién d4u gid tri trong ACO
0
ACO, ACO //B6i s6 nguyén 32 bit ra 6 thuc
64000.0, ACO //Chuén héa
0.5, ACO
ACO, VD100

Tin hiéu ra M la dai lugng da chudn héa, muén dung dé diéu
khién ta phdi d6i ra s6 nguyén 16 bit.
Vi du: @6i tri thuc ludng cuc & VD108 ra s6 nguyén 16 bit §

AQWO
MOVR
-R
*R
TRUNC
MOVW

vD108, ACVO
0.5, ACO
64000.0, ACO
ACO, ACO
ACO, AQWO
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Vi du: lap trinh PID diéu khién mic nuéc trong bén chia sao
cho 4p suit nuéc ¢ dudng xa khong d6i, mic nudec dugc duy tri &
muc 75% t6i da biang cdch diéu khién van téc bom.

Po muc: AIWO Diéu khién bom: AQWO
Bang PID: VD100 Goi PID: goi ngat thdi gian 0.1s
Kc: 0.25,Tg: 0.1s, Ty: 30 phut
Chuong trinh dang STL:
Network 1
LD SMO.1
CALL 0 // Goi chuong trinh con 0 dat c&u hinh PID & 1an quét dau
Network 2
MEND
Network 3
SBR 0
Network 4
LD SMo0.0
MOVR 0.75, VD104 // Biém d&t 75%
MOVR 0.25, VD112 / D6 Igi vong
MOVR 0.10, VD116 Il Tg
MOVR 30.0, VD120 /Ty
MOVR 0.0, vD124 // Khéng dung dao ham
MOVB 100, SMB34 // Ngét thai gian 0.1s goi PID
ATCH 0,10
ENI
Network 5
RET
Network 6
INT 0
Network 7
LD SMO0.0
XORD ACO, ACO
MOVW AIWO0, ACO // Poc muc nudc va ddi sang s6 thuc réi

dua vao bang
DTR ACO, ACO
/R 32000.0, ACO
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MOVR ACO, VD100

Network 8

LD 10.0 // Khi 10.0 ON thi diéu khién PID
PID VB100,0

Network 9

LD SMo0.0

MOVR VD108, AVO // Xu&t ra diéu khién
*R 32000.0, ACO

TRUNC ACO, ACO

MOVW ACO, AQWO

Network 10

RETI

9.27 LENH PONG HO

Déng hd trong PLC dém thoi gian ngay gid phit gidy, doc
thoi gian bang lénh READ_RTC, chinh sita thoi gian bang lénh
SET_RTC. Thoi gian chia trong bang T 8 byte BCD ¢6 dang sau

T Nam 00..99

T+1 | Thang 01..12

T+2 | Ngay 01..31

T+3 | Gig 00..23

T+4 | Phut 00..23

T+5 | Giay 00..59

T+6 | 0

T+7 | Ngay trong tuan

0..7, 1: Chd nhat, 2: thd hai
0: Khéng dung
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0o READ_RTC D I0.0
I )
| EN END ——)] TCDR ~ VEO
WEO-T
0.1 SET_RTC LD 10.1
I TODW VEBE10
| EN END H
VBI04T
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Céc bit nhé SM can luu y

SMBO, B1
SM 0.0 Luén luén ON
SM 0.1 ON & chu ky quét dau
SM 0.2 ON khi d liéu can luu trii bi m&t (1 chu ky)
SM 0.3 ON khi RUN
SM 0.4 Xung nhip chu ky 1 phut
SM 0.5 Xung nhip chu ky 1 sec
SM 0.6 Xung nhip ¢6 chu ky béng hai lan théi gian quét
SM 0.7 Phén &nh ché& dé hoat déng clia PLC
SM 1.0 ON khi két qua tich la Zero
SM 1.1 ON khi bij tran
SM 1.2 ON khi k&t qua am
SM 1.3 ON khi chia cho zero
SM1.4 ON khi bang bj tran (xem 1énh bang)
SM 1.5 ON khi bang bi tréng (xem |&énh béang)
SM 1.6 ON khi Iénh BCDI khéng thuc hién dugc
SM 1.7 ON khi Iénh ATH khéng thuc hién dugc

1/Nghién ctiu cdac thiét bi HMI cia OMRON va SIEMENS
2/ Nghién ctu giao thiic truyén Modbus
3/ Ldp trinh giao tiép véi mdy tinh
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