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Trong nhiing ndm gan day, bo diéu khién [ap trinh PLC dugc st dung ngay
cang rong rdi trong cong nghiép ¢ nudc ta nhu la mot gidi phap diéu khién ly
tudng cho viéc ty dong hoa cac qua trinh san xuat. Cing véi su phat trién clia
cong nghé may tinh, Hién nay bo diéu khién 1ap trinh PLC hay CPU dat dugc
nhiing uu th& co ban trong Gng dung diéu khién cong nghiép dép Gng yéu cau
diéu khién va giam sét hé thong sdn xuat t don gidn dén phtc tap véi do tin cay
cao. PLC (Programmable logic controller) la mot may tinh thu nhé nhung véi cac
titu chudn cong nghiép cao va kha nang lap trinh logic manh PLC 1a dau nao
quan trong va linh hoat trong diéu khién ti dong hoé dién cong nghiép. Trong
nhiing nha mday san xuat ti dong hoa hién nay, ¢ nhiéu cdp do khac nhau,
phuong thdc diéu khién giam sat (SCADA — supervisory control and data
acguisition ) dugc 4p dung dé dang véi cac phan ti diéu khién chdp hanh gém
toan bo cac bo diéu khién Iap trinh (PLC)

Mon PLC thudc trung tam tu dong hod dién cong nghiép cia TRUNG TAM
CONG NGHE BIEN — TRUONG DAl HOC CONG NGHIEP TP.HCM la mon
hoc khai thac st dung céc bo diéu khién lap trinh (PLC), qua d6 gidi thiéu cac
ngon ngl lap trinh logic phuong phap lap trinh cong nghé va cac tng dung mé
rong nham cung cap cac kién thic co ban vé PLC cho sinh vién dé ti€p can sy
diéu khién ti dong hod trong cac nha mdy sn xudt hién dai, gop phan trong cong
cudc cong nghiép hoa hién dai hod cda dat nuc .

Gido trinh nay cung cap mot s6 khia canh cta bd diéu khién lap trinh (PLC)
dya trén qud trinh tim hiéu vé bo PLC FXTN thudoc ho FX cta hiang Mitsubishi
electric. Qua d6 gidp cho sinh vién, hoc sinh c6 nhiing khéi niém co ban vé diéu
khién tu dong hod dung PLC trong cong nghiép, trinh bay mot s6 [énh co ban cha
yéu vé tap lénh cta PLC Mitsubishi electric, cach cai dét, sit dung cac lénh dé tao
ra chuong trinh diéu khién va céch st dung phan mém FXGPWIN va phan mém
md phéng FX TRAINING BEG —E. Ngoai ra con c6 nhiéu bai tap da dugc giai
dap va nhiéu bai tap mé rong gidp cho sinh vién hoc sinh phét trién ky ning can
thiét trong viéc lap trinh PLC.

Qua qua trinh bién soan gido trinh nay chdc chin con c6 nhiéu thiéu sot.
Ching t6i mong nhan dugc nhiing v kién dong gop xay dung cta quy Thay Co
dong nghiép va sinh vién hoc sinh dé€ gido trinh nay dugc hoan thién hon, xin
chan trong cam on.
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Chuong I

GIGI THIEU TONG QUAN VE PLC

I.LICH SU RA POI VA PHAT TRIEN CUA PLC

Ty dong ngay cang déng vai trd quan trong trong ddi song va cong nghiép. Ngay
nay, nganh tu dong di phat tri€n dé&n trinh dd cao nhd nhitng ti€n bo cda ly thuyét
diéu khién ty dong, ti€n bd cla nhitng nganh khic nhu dién td, tin hoc... Nhiéu hé
thong diéu khién da ra ddi, nhung phdt trién manh va c6 kh3 ning phuc vu rong 1 bo
diéu khién PLC.

Khdi niém bo diéu khién 1ap trinh PLC 13 y tuéng cia nhém k§ su haing General
Motors vao nim 1968, va ho da dé ra cdc chi tiéu k§ thudt nhim ddp ¥ng nhitng yéu
ciu diéu khién nhu sau :

e DE lap trinh va thay d8i chuong trinh diéu khién, st dung thich hgp trong cic
nha mdy cong nghiép.

e CAu tric dang Module dé md rong, dé bdo tri va sia chita.

e Pim bdo dd tin cdy trong moi trudng sdn xuit clia cdc nha mdy cong nghiép.

® St dung cdc linh kién bdn din nén phai c6 kich thudc nhd gon hon mach role
ma chifc ning vin tuong duong.

® Gid cd canh tranh.

Nhitng chi tiéu ndy di tao dudc sy quan tAm cia nhitng k§ su thudc nhiéu nganh
nghién citu kha niing ¢ng dung PLC trong cong nghiép. Cic két qud nghién citu da
dua ra thém mot sd cdc chi tiéu can phii cé trong chifc ning cia PLC :

a) Vé phdan mém :

T céc 1énh logic don gidn dudc hd trg thém céc 1énh vé tdc vu dinh thi, tic vu
d&€m. Sau d6 1a cdc 1énh vé x{ 1y todn hoc, x& 1y bang dit liéu, x& 1y xung & téc do
cao, tinh todn s6 liéu thuc 32 bit, x{t 1y thdi gian thuc, doc ma vach...

b) Vé phdn ciing :

® Bd nhé 16n hon.

® S6 lugng ngd vao, ngd ra nhiéu hon.

® Nhiéu loai module chuyén diing hon.

DPé&n nim 1976 thi PLC c6 kha ning diéu khién cdc ngd vio, ngd ra tir xa bing
k¥ thuat truyén thong ( khodng 200 mét ).

Su gia ting nhitng ¢ng dung cia PLC trong cong nghiép da thiic ddy cdc nha sdn
xui't hoan chinh ky thuit clia cic ho PLC véi mic dd khdc nhau vé kha ning tdc do
Xt 1y va hiéu suit.

Céc ho PLC phat trién tir loai lam viéc doc 1ap, chi véi 20 ngd vio / ra va dung
lugng bd nhé chuong trinh khodng 500 budc, dén cdc ho PLC ¢6 ciu triic module
nhim lam dé& dang hon cho viéc md rong thém chic ning chuyén diing nhu :

e Xir 1y tin hiéu lién tuc.
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¢ Diéu khién dong co Servo, dong co budc.

® Truyén thong.

® B nhé md rong.

Vi ciu tric module cho phép md rong hay ning cip mot hé thong diéu khién
PLC véi chi phi va cong sttc thip nhat.

Riéng nudc ta, hang rao thué quan khu vuc dang din dian dugc loai bd, kinh t&
md clra hop tdc v6i nude ngodi. Trude tinh hinh d6, nén cdng nghiép sé gip khong it
khé khin vi con khd nhiéu diy chuyén cdng nghé lac hau. Nha nu6c cin phai chi
trong dén nhitng Gng dung va phdt trién cla ty dong trong sidn xuidt cong nghiép,
nhim ning cao ning suit, chit lugng sidn phim, ciing nhu gid thanh sin phim ha.
Mot trong nhitng phuong 4n t6t nhat va dudce st dung rong rii ngdy nay 1a thay thé
nhitng cong nghé cii bing nhitng hé thdng diéu khién ty dong dung PLC.

I1 .KHAI QUAT VE BO LAP TRINH PLC
Trong k¥ thuat ty dong, diéu khién dudc chia 1am hai loai : di€u khién bing day
ndi, va diéu khi€n bing bd 1ap trinh PLC.
1. Piéu khién biing day ndi :
Céc bod diéu khién dudc goi 12 bd diéu khién day ndi néu cdc phan ti¥ chuyén
mach clia n6 dudc ndi v6i nhau bing diy din c6 dinh mot cach vinh vién.
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Trong ky hiéu trén, d6 1a bd diéu khién bing diy ndi dung d€ ndi két cac nit
nhan va cdc phan tir chuyén mach 1a céc ti€p di€m vdi nhau bing diy din song song
hoic ndi ti€p. Cac cong tic va tiép diém dugc sip x&p vdi nhau khi ta di bi€t 1o chifc
ning ma bd diéu khién cin thuc hién, tic phai bi€t 16 sd d6 nguyén ly va vi tri khi
ti€n hanh diu day. Mit khdc, khi mudn thay ddi chiic ning ctia bd diéu khi€n ta phai
thay d6i lai c4u tric ciing nhu sd dd dau diy. P&i v6i nhitng mach dién 16n phic tap
thi sy dau day trd nén rat khé khin va d& bi sai s6t. Ngoai ra trong cdch ding nay can
t6n nhiéu linh kién nhu : role trung gian, role thdi gian, bo d&ém...

2. Piéu khién diung PLC :

PLC 12 tir viét tit ciia Programmable Logical Controller ( chuong trinh diéu khién
ty dong c6 1ap trinh), chuong trinh nay dudc luu trit trong bd nhd ROM va dugc nap
vao thong qua mdy vi tinh céd nhan.

Trong PLC chtc ning bo diéu khi€n can thuc hién s& dugc xdc dinh bdi mot
chuong trinh, chuong trinh nay dugc nap vao bd nhé PLC. Khi d6 PLC s€ thuc hién
qud trinh diéu khién dya vao chuong trinh da dudc nap sin. CAu triic va so do diu day
ctia bo dié¢u khi€n khong phu thudc vao chitc ning hay qué trinh hoat dong.

TAt cd céc linh kién can thi€t cho viéc thi€t k€ mach déu dudc 14p trinh sin trong
bo PLC nhu : sensor, cong tic, niit nhan, t& bao quang dién, va tit ci cdc cd ciu chip
hanh nhu cudn day, den tin hi€u, bd dinh thi, role trung gian, ... déu dugc ndi vao PLC.

N&u mudn thay ddi hay md rong chiic ning clia quy trinh cong nghé ta chi cin
thay d8i chuong trinh bén trong bo PLC. Diéu nay rat tién ich cho cdc k¥ su thiét k€.

3. Nhitng vu di€m k¥ thuat ciia by diéu khién PLC :

Chi tiéu so sanh Role Mach so May tinh PLC
Gi4 thanh Khi thap Thap Cao Thap
Kich thugc vat Iy Lén R4t gon Khi gon R4t gon
Téc d6 diéu khién Cham R4t nhanh Kh4 nhanh Nhanh
Khd ning chong nhi€u RAt t6t Tot Kh4 tot Tot
Mait thdi gian | Mat thdi gian | Lap trinh | LAp trinh va

Lip dat

thi€t k& va lip
dat.

dé€ thiét k€.

phic tap va
ton thdi gian.

lip dit don
gian.

2 I LN [ 2z
Kha ndng diéu khi€n céc

, . Khong c6 Co Co Cé
tdc vu phuc tap.
Thay ddi, nang cadp va | . ) , Y » s
A 2 Rat kho Kho Kha don gian | Rat don gian
dieu khi€n.
Cong tdc bdo tri Kém Kém Kém To6t

Theo bang so sianh ta nhan thdy dudc b diéu khi€n 1ap trinh PLC vdi nhitng wu
di€m vé phin citng va phan mém c6 thé ddp ng dugc hau hét cdc yéu ciu chi tiéu
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trén. Mit khdc, PLC c6 kha ning k&t n6i mang va ké&t ndi cdc thi€t bi ngoai vi rat cao
gitp cho viéc diéu khién dudc d& dang.

4. Pham vi ing dung PLC :

Dung d€ diéu khién Robot : vi du nhu gip phdi tir bing tdi bd qua ban gia cong
ctia mdy CNC, hay diéu khién Robot dua vit liéu thi€t bi vao bing tai, thuc hién cic
viéc dong hop, ddn tem nhan...

Ngoai ra, PLC c6 thé @ng dung dé gidm sit cic qud trinh trong cdc nhia may ma,
day chuyén lip rap linh kién dién t, diy chuyén ki€m tra sin phdm.. bing cic
sensor, cong tic hanh trinh.

Ung dung PLC trong céc linh vuc
Il . CAU TRUC PHAN CUNG PLC HOQ FX CUA HANG MITSUBISHI

CAu triic ciia PLC dudc phan thanh cdc phan nhu sau :

1. Don vi diéu khién trung tam ( CPU : Central Processing Unit )
La bd vi xtt 1y thuc hién cdc 1€nh trong bd nhG chuong trinh. Nhap di liéu &
ngd vao, Xt Iy chuong trinh, nhé chuong trinh, x& 1y cdc két qua trung gian va cdc két
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qua nay dugc truyén truc ti€p dé€n co cidu chap hanh d€ thyc hién chuong trinh xué't dit
li€u ra cdc ngo ra.
2. B0 nhé (Memory) :

Dung dé€ chta chudng trinh s6 liéu, don vi nhd nhat 1a bit. Bo nhd 13 viing nim
gift hé diéu hanh va viing nhé cia ngudi st dung (hé diéu hanh 13 mot phin mém hé
thong ma né k&t ndi PLC dé PLC thyc su hoat dong dudgc).

C6 nhiéu loai bd nhé khac nhau. BE PLC c6 thé hoat dong dudc, cin thi€t phii
¢6 bo nhd dé luu trit chuong trinh. P6i khi cAn md rong bd nhé @€ thyc hién cic chifc
niang khac nhu

_ Vung dém tam thdi luu trit trang thdi ca cdc kénh xudt - nhap dudc goi la
RAM xuat -nhip.
Luu trir tam thdi cdc trang thdi ciia cdc chic ning bén trong : cdc bd dinh
thi(Timer), cdc bd d€m (Counter), cidc Rdle.
B06 nh6 gom c6 céc loai sau diy :

a) B nho chi doc (ROM : Read Only Memory)

ROM khong phai 1a bo nhé kha bi€n, né c¢6 thé 14p trinh chi dude mot 1an. Do dé
n6 khong thich hgp cho viéc diéu khi€n “mém” clia PLC, va n6 it phd bién so vdi cdc
loai bd nhé khac.

b) B¢ nho ghi doc (RAM : Random Access Memory)

Bd nhd ctia PLC 1a CMOSRAM, tiéu ton ning lugng khd it, va dudc ciAp pin dy

phong khi mit ngudén. Nhd d6 dit liéu sé khong bi mat.
¢) Bd nho chi doc chuong trinh xéa dugc (EPROM : Erasable Programmable
Read Only Memory)

EPROM luu trit dit liéu gidng nhu ROM, tuy nhién noi dung ctia n6 c6 thé duge
x6a di n€u bi dnh hudng cla tia t&¢ ngoai. Khi d6 phai viét lai chuong trinh cho bo
nhd.

d) By nhd chi doc chuong trinh xéa dugc bang dién (EEPROM : Electric
Erasable Programmable Read Only Memory)

Nbi dung trén EEPROM c6 thé bi xéa va 1ap tring bing dién, tuy nhién chi gidi

han mot s6 1an nha't dinh.

3. Cac Module xuit-nhap ( Input — Output ) :

Kh&i xudt — nhap déng vai trd 12 mach giao ti€p giita vi mach dién t bén trong
PLC v&i mach ngoai. Module nhip nhén tin hi€u tif sensor va dua vao CPU, module
xud't dua tin hiéu diéu khién tit CPU ra cd ciu chap hanh.

Moi hoat dong x{ 1y tin hiéu tir bén trong PLC c6 mic dién dp tr 5 + 15 VDC,
trong khi tin hiéu bén ngoai c¢6 thé 16n hon nhiéu. Ta c6 nhiéu loai ngd ra nhu : ngd ra
dung role, ngd ra dung transitor, ngd ra dung triac.
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4. Hé thong BUS : 1a hé thong tip hdp mot s& diy dan két ndi cdc module
trong PLC goi 12 BUS, day 1a tuyén dung d€ truyén tin hiéu, hé thong gdm
nhiéu tin hiéu song song.

IV. GIOI THIEU CAC PLC HO FX FAMILY

1. PLC loai FXO & FXOS

Pay 1a loai PLC c6 kich thudc that nhd gon, phit hop véi cdc ng dung véi s&
lugng 1/0 nhd hon 30 c6ng, vdi viéc st dung bd nhé chuong trinh bing EEPROM
cho phép dif liéu chuong trinh dudc Ivu lai trong bd nhé khi mat ngudn ddt xuat.
Dong FXO dudc tich hgp sin bén trong bd dé€m tdc dd cao va cdc bd tao ngit
(role trung gian), cho phép xit Iy t6t mot s6 ing dung phic tap.

Nhuge di€m ctia dong FXO 1a khong c6 kha ning md rong sd lugng 1/0 dudc
quan 1y, khong c¢6 kha ning ndi mang, khong c¢6 kha ning k&t ndi v6i cdc module
chuyén dung, thoi gian thuc hi€n chuong trinh lau.

2. PLC loai FXON

FXON st dung cho cdc mdy diéu khién ddc 1ap hay cdc hé thdng nhd vdi sd
lugng 1/0 c6 thé quin 1y nim trong mién 10-128 I/0. FXON thyc chit 13 budc
dém trung gian gitta FXOS v6i FXO. PLC FXON c6 diy di cdc dic trung co ban
clia dong FXOS, dong thdi con c6 khd ning md rong tham gia ndi mang.

3. PLC loai FX1S

FX1S c6 khd ning qudn 1y s& lugng I/O trong khodng 10-34 1/O. Ciing gidng nhu
FXOS, FX18S khong c6 khd ning md rong hé thong. Tuy nhién, FX1S dugc ting
cudng thém mot sd tinh ning dic biét nhu: ting cudng hiéu ning tinh todn, khd
ning lam viéc vdi cdc ddu vio ra tuong ty thong qua cdc card chuyén d6i, cai
thién tinh ning bo d€m toc dd cao, ting cudng 6 diu vao xit 1y, trang bi thém céc
chitc ning truyén thong trong mang (gi6i han s6 lugng tram t8i da 13 8 tram) hay
giao ti€p vGi cdc bd HMI di kem. FX1S thich hop véi cdc ng dung trong cdng
nghiép ché& bién gd, déng gbi san phadm, diéu khién dong co, may mdc, hay cic hé
thong quin 1y moi trudng.

4. PLC loai FXIN

a. Gidi thiéu:

PLC FXIN thich hgp véi cdc bai toan diéu khién véi s6 lugng diu vao ra trong
khodang 14-60 I/O. Tuy nhién khi st dung cdc module vao ra md rong, FXIN c6
thé ting cudng s& lugng 1/0 1én t6i 128 1/0. FXIN dudc ting kha ning truyén
thong, ndi mang, cho phép tham gia trong nhiéu ciu tric mang khic nhau nhu
Ethernet, Profilebus, cc-Link, Canopen, Devicenet... FX1N c6 thé 1am viéc véi cac
module analog, cic bo diéu khi€n nhiét dd. Pic biét, FX1IN duogc ting cudng chifc
ning diéu khién vi tri v6i 6 bd d€m tdc dd cao, hai bo phat xung diu ra véi tin s6
diéu khién t6 da 12 100KHz. Piéu nay cho phép cdc bd diéu khién 14p trinh thudc
dong FXIN c6 thé cling mot lic diéu khi€n mot cdch ddc 1ap hai dong co servo
hay tham gia cdc bai todn diéu khién vi tri.
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b. Pic diém:

- Co cAu mdy nhd gon, chi phi thdp, module man hinh va kh&i m& rong c6 hé

thong dé dang nang cap.

- Van hanh t6¢c dd cao ddi vdi Iénh cd ban tdc do xit 1y tir 0,55 dén 0,7us/1énh,

ddi vé6i lénh tng dung toc do xi 1y tir 3,7 d€n vai trim ps/lénh.

- Pic tinh k§ thuat cia bd nhdchat lugng va phong phd. B nhé EEPROM cho

phép 8000 budc.

- Day thiét bi dung cu da ning nhu: role phu tr¢ 1536 di€m, bd dém thi 256

di€m, bd d€m 235 diém, thanh ghi dit lieu 8000 di€m.

- Nhitng module chifc ning dit biét: c6 dén hai diy md rong clia nhitng module

chifc ning dic biét c6 thé dugc thém vao cho nhitng nhu ciu riéng.

- Ddy md rong tu cung cip dién: P bi€n thién md rong cia sy cung cip dién
AC c6 thé dap tng su cung cip dién 4p tir bat ky noi nao trén thé gisi (100 dén
240V AC). Su cung cip dong dién DC ciing dudc cho phép tir 12 d&€n 24 V DC.

- Qué trinh diéu khién dugc ting, sit dung 1énh PID cho nhitng hé thong doi hdi

LA L0 P p
su diéu khién chinh xdc.

- Kh3 ning k&t ndi: Viéc thuc hién hoan chinh ciia nhitng module k&t ndi s& 1Am

cho thong tin va dit liéu dugc cung cAp dé dang.
- D& dang ldp dit: sit dung thanh DIN hoic khodng tréng cé sin.

- Pong ho thdi gian thuc t&: S dung tiéu chuidn dong hd thdi gian thy t&€ cho

nhitng &ng dung ddc 14p vé thdi gian.

- Phan mén co ban: chuong trinh s& dudc chay nhanh chéng va dé dang vdi phan

mém GX Developer hoic FX-PCS/WIN-E Software.

2 R ~ e 2 . R . A A A . A e A .
- T4c vu di€ém két noi: Tac vu tai di€m két nod1 ri€ng biét khi két nd1 mot line, ta

c6 thé lién két vdi dit liéu di duge cung cip qua hé thong.

- Bo dién th€ k€& st dung tin hiéu Analog: d& dang thay ddi thi€t bi dinh thdi

gian 3 bo dién thé k€ & man hinh phia trudc.
- Vi tri va xung chifc ning ngo ra:
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PLC c6 hai ngd ra phat ra xung cé tan s6 100KHZ cting mdt lic.
PLC cung cip 7 vi tri 1énh truyén k& cd quay trd vé& di€m zero, doc gid tri
dong dién tuyét ddi, hoan thanh hoic phat trién sy truyén dong.
Maln Unit Servo Amplifier or Drive Unit Posltioning Instructions

{Transistor Output) . HSingle Speed Positioning
— 5 [Pulse Qulput] Increment: DRVI

BRGE LA e
T Wb‘i l_” /—’—\mj DRVA

Rotational Direct s
[Rotatonal Dirsoton] W Variable Speed Operation {PLSV)
[Pqu Output]
L [T} oomie f
ON (Forward) _ON Forward) {7 OFF (Reverss) WZaro Retum (ZRN)
[Rotational Diraction] HAbsolute Current Value Read {DABS)

- Nang cap hé thong bing khéi md rong hoic k&t ndi module: BAng md rong c6
thé dudc st dung dé két ndi chifc ning truyén thong bing cach diing bo két ndi
tuong thich RS-232C, RS-485 hoidc RS-422 két hdp véi ngd 1/0 bing tin hiéu
analog hodc tin hiéu s6.

- K&t ndi module c6 thé quang sdt qua cich sip x&p cic bo dinh thi, bo dé€m,
thanh ghi dit liéu va c6 thé sit dung d€ két ndi vdi cdc khdi mé rong.

- Mang truyén thong: thong tin da dang va k&t ndi dif liéu c6 thé dudc thyc hién
bdi sy lién két véi cdc khdi mS rong hoic cdc thiét bi tich hdp chuyén diung dudc
str dung cho FX2N.
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/”"“\/HN:;.M \\

Compuber Link
14D Link ml—; |

AB- Netwark E'!__.s..

R5-232C Communicadon
RS-485 Cammunicaion
AS-422 Communication

5. PLC loai FX2N

Pay l1a mot trong nhitng dong PLC ¢6 tinh ning manh nhit trong dong FX. FX2N
dudc trang bi ti't cd cdc tinh ning clia dong FXIN, nhung t8c do x{ 1y dugc ting
cudng, thdi gian thi hanh cdc 1énh co bdn gidm xudng c¢d 0.08us. FX2N thich hop
véi cdc bai todn di€u khién vé6i s6 lugng ddu vao ra khodng 16-128 1/0, trong
trudng hgp cin thi€t FX2N c¢6 thé md rong d&€n 256 1/0. Tuy nhién, trong trudng
hdp méd rong so lugng 1/0O 1én 256, FX2N sé& 1am mat Igi thé vé gid cd va khong
gian ldp dit cia FX2N. B nhd ciia FX2N 1a 8kstep, bo nhd RAM c6 thé md rong
dé&n 16kstep cho phép thuc hién cdc bai todn di€u khién phic tap. Ngoai ra, FX2N
con dugc trang bi cdc ham x{t Iy PID vdéi tinh niing tuy chinh, cdc ham x{t Iy s6 thuc
cling ddng hd thdi gian thuc tich hgp sin bén trong. Nhitng tinh ning vudt trdi trén
cung véi kh3 ning truyén thong, néi mang néi chung ctia dong FXIN di dua
FX2N 1én vi tri hang diu trong dong FX, c6 thé ddp wng tot cac doi héi khit khe
nhat ddi v6i cac tng dung st dung trong cdc hé thong diéu khién cAp nhd va trung
binh. FX2N thich hgp v6i cdc bai todn diéu khi€n sit dung trong cdc diy chuyén
sdn xuat, xt Iy nudc thai, cic hé thong xt Iy moi trudng, diéu khién cdc mdy dét,
trong cic diy chuyén déng 1dp rap tau bién.

6. PLC loai FX2NC

Bo diéu khién lap trinh vdi kich thudc siéu gon, thich hgp cho cdc ng dung doi
héi cao vé yéu cau ti€t kiém khdng gian 1ip dit. FX2NC c6 dau dd cdc tinh ning
ctia FX2N nhung lai ti€t kiém dén 27% khong gian st dung. Linh vyc tng dung
chi y&u clia FX2NC 1a dung trong x4y dung, trong cdc hé thong bom hay cdc bai
todn diéu khién lién quan d€n moi trudng. =
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) Chuong I1
CAC THIET BI VA LENH CO BAN

A. KHAI NIEM
I. KHAINIEM MQT CHUGNG TRINH
Chuong trinh 12 mdt chudi cdc 1énh ndi ti€p nhau dugc viét theo mot ngdn ngit ma
PC c¢6 thé hi€u dudc. C6 3 dang chuong trinh : INSTRUCTION, LADDER, SFC/STL .
_ Instruction : hé& thdng gém nhitng dong 1énh nhip lién ti€p nhau.
_ Ladder : phuong phdp x4y dung chuong trinh dang d6 hoa diing cic ky
hi¢u logic dang role.
_SFC/STL :chuong trinh dang luu do.

Khong phai tat cd cdc cong cu 1ap trinh déu c6 thé 1am viéc duge véi ca 3 dang
trén. N6i chung bo 1ap trinh cAm tay chi 1am viéc dudc vdi dang INSTRUCTION,
trong khi hau hét cic cong cu ldp trinh dd hoa s& lam viéc dudc véi cd dang
INSTRUCTION va LADDER . C4c phin mém chuyén dung sé& cho phép lam viéc védi
dang SFC.

Dang Instruction Dang Ladder Dang SFC / STL

I1. CAC THIET BI CO BAN DUNG TRONG LAP TRINH

C6 6 thiét bi cd ban dung trong 1ap trinh. Mdi thi€t bi c6 cong dung riéng. D€ dé
dang xdc dinh thi mdi thi€t bi dudc gdn cho mot ky tur :

® X : dung chi ngd vao vatly gin truc ti€p vao PC.

® Y : dung chi ngd ra néi truc ti€p tr PC.

® T : diung dé x4c dinh thi€t bi dinh thi c6 trong PC.

® C : dung d€ xac dinh thi€t bi d€m c6 trong PC.

® M va S : dung nhu la cdc co hoat dong bén trong PC.
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Tat cd céc thiét bi trén dudc goi 1a “ thi€t bi Bit “, nghia 1a cdc thi€t bi nay c6 hai
trang thdi ON hodc OFF , mtic 1 hodc mic 0 ( mic 0 1a & trang thdi tinh mdc 1 1a &
trang thdi dong).

III. CACH POC LOGIC CUA CHUONG TRINH LADDER

Logic Ladder rit gin vdi logic role co ban. C4c cong tic va cudn day dudc két ndi
va diéu khién theo nhiéu dang mach khac nhau, tuy vy, nguyén tic co ban khong c6
gi khac.

Cudn day c6 thé dugc dung d€ diéu khién tryc ti€p ngd ra tir PC ( vi du thiétbi Y
), hodc né c6 thé diéu khién bo dinh thi, bd d€m, hodc cd ( nhu la thi€t bi T, C, M, S).
MJdi cudn day gin vdi cdc cong tic hoic ti€p di€m, cdc cong tic hoic ti€p di€m nay
c6 thé 1a thudng md (NO — normal open ) hoic thudng déng ( NC — normal close).

Thuat ngit “thudng” néi d€n trang thai cdc cong tic khi cudn day khdng cé dién.
Néu role dugc diing va cudn diy gid st 1a OFF, mdt cong tic NO sé& khong cé dién,
nghia 12 tdi dudc ndi véi cong tic NO sé khong hoat dong, con cong tic NC thi c6
dong dién di qua, vi vy tdi dudc ndi v6i cong tic sé hoat dong.

Khi cudn day dugc kich hoat thi trang thai clia cong tic bi ddo ngudc, nghia 13 ¢
dong trong cong tic NO va cong tic NC lai ngin khong cho dong dién di qua.

Céc ngd vao vat ly ndi d&€n bo diéu khién 1ap trinh ( thi€t bi X) khong c6 cudn diy
c6 thé 1ap trinh. Céc thi€t bi nay chi c6 thé dugc ding & dang cong tic (nhan tin hiéu)
ma thdi loai ti€p diémNO va NC

Thi du :

Vi c6 su k&t hdp véi role, cdc chuong trinh ladder c6 thé dugc doc nhu dong dién
di tir trdi sang phdi. Dong nay phai qua mot loat céc ti€p di€m nhu X0 va X1 d€ bat
cudn day ngd ra YO 1én ON. Do d6, trong vi du sau, néu X0 dudc bat ON thi ngd ra
YO ciing dudc bat 1én ON. Tuy nhién, n€u coéng tic hanh trinh X1 dudc kich hoat thi
ngd ra YO bi tit OFF vi sy ndi k&t giita cot trdi va cdt phdi bi dit, nghia 12 khong c6
dong dién di qua.
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B. CAC TGP LENH CO BAN cdd LGP TRINH
INSTRUCTION V@ LADDER

1.TAP LENH LOAD va LOAD INVERSE

Tén lénh Chifc niing Dang miu Thié&t bi
LD C6 nhiém vu logic khéi tao loai X, Y. M, S,
(LoaD) | cong tic NO. T, C
N6i tryc ti€p dau bén trdi clia mach.
LDI C6 nhiém vu logic khédi tao loai X,Y,M,S,
(LoaD | cOng tic NC. T,C
Inverse) | N&i tryc ti€p diu bén trdi ciia mach.
Chuong trinh vi du :
2. TAP LENH OUT
l1énh Chifc ning Dang miu Thié't
bi
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OUT | -Piéu khién cudn day. Y, M,
(OUT) | -Néi tryc ti€p vao dau bén phai clia mach. S, T,
-Nhiéu 1énh OUT c6 thé dugc ndi song C
song.
-Khong thé diéu khién thi€t bi ngd vao loai
‘X,

3. TAP LENH AND, AND INVERSE

Tén 1énh Chifc niing Dang miu Thié&t bi
AND | N&i ti€p cdc cong tic NO (thudng X, Y, M,
(AND) | md), c6 thé ndi ti€p nhiéu cong tic S, T, C.

cung mot luc.

ANI N6i ti€p cdc cong tic NC (thudng X, Y, M,
(ANd | déng), c6 thé ndi ti€p nhiéu cong S, T, C.

Inverse) | tic cing mot ldc.

Chuong trinh vi du :

Luu y :

6 Viéc thém mot cuon diy qua mot cong tic thi 1énh OUT dau tién ( OUT Y4)
dugc goi 1a ngd ra “follow-on”. Cdc ngd ra Follow-on cho phép xt 1y ngd ra theo
dung trinh ty da ghi.

7 Mic du khong c6 giGi han s cong tic mic song song, nhung mot s& bang diéu
khién 14p trinh, man hinh va may in khong thé€ nio hién thi hoic in chudng trinh néu
né vudt qud gidi han clia phan citng. Mdi dong hay mdi nhdnh cla chuong trinh
Ladder nén chita t6i da 10 cong tic va 1 cudn day. SO ngd ra Follow-on nén gidi han
t01 da 1a 24.

4. TAP LENH OR , OR INVERSE
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lénh Chifc ning Dang miu Thié't bi
OR | N&i song song cdc cong tic NO X,Y,
(OR) | (thudng md). T6i da 1a 10 nhdnh ndi song M,S, T,
song cho 1 cudn day. C.
ORI | N&i song song céc cong tic NC (thudng X, Y,
(OR | d6ng). T&i da la 10 nhdnh ndi song song M,S, T,
Inverse) | cho 1 cudn day. C.

*Lyu ¥ : MOt bén clia 1énh OR/ORI ludn ndi v6i dau bén trédi.
Chuong trinh vi du :

5. TAP LENH OR BLOCK

Tén lénh Chiic niing Dang miu Thiét
bi

ORB N&i song song nhiéu mach Khong
(OR Block) | cong tic. c6

* Pdc diem :

_ Lénh ORB la I&énh ddc 1ap va khong két hop véi bat ky thi€t bi nao hay con sd
nao.

_ Lénh ORB dugc diing d€ ndi song song nhiéu mach cong tic (cic khdi ndi ti€p)
véi khdi phia trude. Cac khdi ndi ti€p 12 cdc khdi ¢6 nhiéu cong tic ndi ti€p nhau, hay
dung trong 1énh ANB.

_ b€ khai bdo diém bit ddu ctia mdt khdi, ta diing 1énh LD hay LDI. Sau mot khdi
ndi ti€p, ta ndi né vao khdi trude bing 1énh ORB.

*Luuy :
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1 Diung lénh ORB theo 16 khong ding qua 8 1énh LD va LDI nhim d€ tranh 15i
chuong trinh.

2 Dung 1énh ORB trong mach tudn ty khdng c6 gidi han s6 mach mic song
song.

Chuong trinh vi du :

Lap trinh tuin ty LAp trinh theo
16
0 LD X 0 0 LD X
1 AND X 1 1 AND X
2 LD X 2 2 LD X
3 AND X 3 3 AND X
4 ORB 4 LDI X
5 LDI X 4 5 AND X
6 AND X 5 6 ORB
7 ORB 7 ORB
8 OuUT Y 6 8 ouT Y
6. TAP LENH AND BLOCK :
Tén 1énh Chifc niing Dang miu Thiét bi
ANB
ANd Noi ti€p cdc mach . .
( P ‘ Khong c6
Block ) song song.

Chuong trinh vi du :

Dung phuong phap lap trinh tudn ty

0 LD X 0
1 OR X 1
2 LD X 2
3 AND X 3
4 LDI X 4
5 AND X 5
6 ORB

7 OR X 6
8 ANB

9 OR X 3
10 OuUT Y 7

- o A?
* Pdc diem :

A WD = O
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_ Lénh ANB la 1énh doc 1ap va khdng két hgp vdi bat ky thiét bi nao hay con s6
nao.

_ Lénh ANB dudc dung d€ ndi ti€p nhiéu mach cong tic (thudng 1a cic khdi song
song) v6i khdi phia trudc. Cac khdi song song 12 cdc khdi c6 nhiéu cong tic ndi song
song nhau, hay dung trong 1énh ORB.

_ Dé€ khai bdo di€m bit ddu cia mot khdi ta dung 1énh LD hay LDI. Sau mot khdi
ndi ti€p, ta n6i né vao khdi trude bing 1énh ANB.

_ Khi ding ANB theo 16, khong diing qud 8 1énh LD va LDI d€ trdnh 18i chuong

trinh.
_ Lénh ANB c¢6 thé ding nhiéu 1an d€ ndi ti€p cdc mach song song vdi khdi trudc
no.
7. TAP LENH MPS, MRD, MPP :
Tén lénh Chic ning Dang miu Thié&
t bi
MPS
(Point Luu k€t qud hién hanh Khon
Store) cta céc tac vu trong PC. gco
MPS
DPoc két qui hién hanh Khon
MRD ctia cdc tac vu trong PC c6
(Read) ' e g
MRD
Goikétqué dd luuva | yypp .
’ Kh
MPP loai bd no. Coén
(PoP) g

* Cdch dung cdc tap léenh MPS, MRD, MPP :

Khi chuong trinh dugc viét dudi dang Ladder thi tit cd cdc 1énh MPS, MRD, MPP
sé ty dong dugc thém vao khi thuc hién chuyén chuong trinh (program conversion)
sang dang Instruction . N&u xem chuong trinh dang Instruction sau khi chuyén ta sé
thdy c6 céc 1énh MPS, MRD, MPP.

Khi chuong trinh dudc viét § dang Instruction, ngudi st dung phdi nhip vao toan
bo tat cd cac 1énh MPS, MRD, MPP.
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* Ddc diém tgp lgnh MPS, MRD, MPP:

N R e z ~ N A oz 2 A A 2t ~ N ~ N
e Dugc dung dé nodi cdc ngd vao bén trdi cua cdc cudn ddy véGi bat ky ngd vao
bén trdi clia cdng tic nao. N&u khong c6 tip 1énh nay thi ta chi c6 thé ndi cudn diy
vao bén phdi cla cong tic cudi cung.

e MPS luu lai di€ém ndi ca mach ladder, do d6 né c6 thé dudc goi lai nhiéu I1an
dé ndi nhiéu nhdnh cudn day.

e MRD c6 chifc ning goi lai hoic doc dit liéu cia diém ndi da lvu trude d6 va noi
né véi cong tic ti€p theo.

e MPP c6 chifc ning goi di€m ndi di lvu (tir viing luu tam) ra va loai bd né khi
cong tic k& ti€p ndi vao di€m nay.

e D4i v6i mdi 1énh MPS thi bit budc phdi c6 mot 1énh MPP tudng tng.

e Lénh MPP dugc diing d€ ndi mach cong tic hay cudn diy cudi cling.

e J bat k¥ budc lap trinh nao, s§ cip 1énh MPS — MPP hoat dong khong dudc
VUGt qud con s 11.

Cac chuong trinh vi du :

2 Vidul:
0 LD X 0
1 MPS
2 LD X 1
3 OR X 2
4 ANB
5 OouT Y 0
6 MRD
7 LD X 3
8 AND X 4
9 LD X 5
10 AND X 6
11 ORB
12 ANB
13 ouT Y 1
14 MPP
15 AND X 7
16 OouT Y 2
17 LD X 10
18 OR X 11
19 ANB

20 ouT Y 3
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*Vidu 2 :

0 LD X 0
| MPS
2 AND X 1
3 MPS
4  AND X 2
5 OUT Y 0
6  MPP
7 AND X 3
8 OUT Y 1
9  MPP
10 AND X 4
11 MPS
12 AND X 5
13 OUT Y 2
14  MPP
15 AND X
6 16
OUT Y 3
TAP LENH SET va RESET
Tén lénh Chifc niing Dang miu Thiét bi
bit mot thiét bi (bit) 1én Y,M,S
SET ch& do ON vinh vién.
bit mot thi€t bi (bit) Y, M, S, D,
RESET | xuéng ché€ do OFF vinh V,Z
vién.

* Péc diém :
_ SET va RESET c6 thé dung cho ciing mdt thi€t bi bao nhiéu Ian tuy y. Tuy
nhién trang thdi cudi cing mdi la trang théi tic dong.

Vidu:
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0 LD X 0

1 SET Y 0

2 LD X

1 3
RST Y 0

4 LD X 2

5 SET M

0 6
LD X 3

7 RST M 0

8 LD X

4 9
SET S 0

10 LD X 5

11 RST S

0 12
LD X 6

13 SET D 0

Nhdn xét :
® Mot khi X0 da bat ON thi YO hoat ddng va duy tri trang thdai ON ngay cé khi
X1 da tdt OFF.
e Khi X1 bat ON thi YO sé& tdt OFF va duy tri trang thdi OFF ngay c4 sau khi X1
tu n6 chuyén thanh OFF.
® Qua trinh x4y ra tudng tu cho cac M0, SO, DO.

8.  BO DPINH THI va BO) PEM
a) Dang chung OUT va RESET ciia by dinh thi va by dém :

Tén 1énh Chifc niing Dang miu Thiét bi
Piéu khién cudn day T,C
ouT bod dinh thi hoidc bd
dém.
bat lai gid tri tdc Y, M, S, D,
RST dong cho bd dinh thi V,Z
va bd d€m.

b) B¢ dinh thi (Timer) :
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Ky hiéu :T

Céng dung  : ding d€ dinh cdc khodng thdi gian.

Cdch ddnh sé" : danh s6 biang chit s& thip phan (vidu : TO; T1;T2;....)
Vi du cdach dung bo dinh thi :

e Hoat dong chung cta b dinh thi :

Céc bd dinh thi hoat dong bing cdch d€m cdc xung clock (xung 1 ; 10 ; 100 mili
gidy). Ngd ra clia b dinh thi dugc kich hoat khi gid tri d€m dudc dat dé€n gi4 tri hing
s6 K. Khodng thdi gian troi qua dugc tinh bing cdch 14y gid tri d€m dudc nhan véi dod
phan gidi cia bd dinh thi.

Vidu :

B dinh thi loai 10 mili gidy d€m dugc dén gia tri 1a 567, khi d6 khodng thdi
gian troi qua dudc tinh nhu sau :

567 x 10 mili gidy = 567 x 0,01 gidy = 5,67 giay.

Khodng thdi gian dinh thi dugc dit truc ti€p thong qua hiing s6 K, hoic gidn tiép
thong qua thanh ghi dit liéu (D). Thudng ding thanh ghi dit liéu dugc chot d€ ddm bao
khong bi mAt dir liéu khi mat dién. Tuy nhién néu dién 4p clia ngudn pin gidm qud
mifc thi thdi gian dinh thi c6 thé bi sai.

e D§ chinh xdc cta bd dinh thi :
Do chinh xdc ciia bo dinh thi ¢6 thé bi 4nh hudng do cdch 1ap trinh. C6 hai trudng
hdp c6 thé 4nh hudng d€n @6 chinh xdc ciia bd dinh thi :

* Truong hop 1 : Cong tic clia bo dinh thi dit
phia sau cudn day kich cia bd dinh thi.

Sai s6 dinh thi 16n nha't :

2 x chu ky quét + thoi gian bo loc ngo vao

Sai s6 dinh thi nhd nhat :
Thoi gian bo loc ngo vao — do phdn gidi bo dinh thi

* Truong hop 2 : Cong tic b dinh thi dugc dit
trudc cudn day kich ctia bd dinh thi, khi d6 sai s&
cua bd dinh thi sé 16n hon.

Sai s6 dinh thi 16n nha't :
3 x chu ky quét + thoi gian bo loc ngé vao

Sai s6 dinh thi nhd nhat :
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Thoi gian bo loc ngo vao — do phdn gidi bo dinh thi

Sai s8 trung binh cho ¢4 hai trudng hop :

1,5 x chu ky quét chuong trinh

¢) B¢ dém (Counter) :
e K¥ hiéu .C
» Cong dung : d€m cdc su kién
* Cdch ddnh 56 : thip phan
* Phin loai : BO d€m 16 bit.
BoO d€m 32 bit.
B0 d&ém tdc do cao.
* Vidu cdch ding bé dém :

e SO lugng bo d€m c6 thé dung :

Xem cu thé loai PLC 1a loai nao va tra vio bang thong so ky thuat.

d) Cdc théng sé cho bo dinh thi va bj dém :

Khi 1énh OUT 4p dung cho by dinh thi hoic by d€m thi phdi nhap vao mot

hiing s8. Hiing s& d6 bit dau bing ky ty “K”.
Trong trudng hdp bd dinh thi, hiing s6 K chi gid tri khodng thdi gian dinh thi;

nghia 1a n€u bd dinh thi loai 100 mili gidy c6 hing s6 “K100” s& dinh thi mdt khodng
thoi gian 1a : 100 x 100 mili gidy = 10 gidy trudc khi cudn day bd dinh thi dugc kich

hoat.

Khi diing bd d€m, hiing s6 K xdc dinh s6 cAn d€m. ( Vi du : mot bo dém véi
hiing s§ K8 sé& phai dugc kich 8 1an tru6c khi cudn diy bdo d€m c6 dién).
Bédng thong so clia cdc loai bo dinh thi va bo dé€m :

B dinh thi/ B dém

Gia tri diit hiing s6 K cho phép

Gia tri thuc su cia
hiing s6 K

1 mili gidy 0.001 + 32.767 gidy
B0 dinh TR R
thi 10 mili giay 0.01 + 327.67 gidy
100 mili gidy 0.1 + 3276.7 gidy
16 bit 1 = 32,767 1 + 32,767
Bo dém 32 bit -2,147,483,648 - 2,147,483,647 -2,147,483,648 +
2,147,483,647

9. NGO VAO/RA (Input / Output)
a) Ngo vao :
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* Ki hiéu

- X

* Céng dung :biéu dién cdc ngd vao vatly trén bo diéu khién.
* Ki hiéu khdc : 1/P

Inp
Ngo vao (X)

Cong tic ngd vao

e Hinh thiic sit dung : cong tic thudng mé NO (Normal Open),

» Cdch ddanh sé&

va thudng dong NC (Normal Close)
: duing s6 bat phan, nghia 1a X0 + X7 ; X10 + X17.

* Vidu cdach dung ngo vao :

b) Ngora:
* Ki hiéu

'Y

« Cong dung :bi€u dién cdc ngd ra vatly trén bo diéu khién.
« Ki hiéu khdc : O/P

Otp
Ngo ra (Y)

Cudn day / role / cOng tic ngd ra.
 Cdc hinh thiic sit dung : cong tic thirong m3 NO, thudng déng NC va céc
cudn day ngo ra.
e Cdch ddnh s6 : dung s6 bat phan, nghiala YO+ Y7; Y10+ YI17.

* Vidu cdach diing ngo ra :

So luwgng cac ngd vao/ra :

Loai b} diéu A o o e
T e S0 ngo vao toi da S0 ngo ra toi da Tong s0 ngo vao/ra
khién
FXos) Phu thudc vao viéc chon Base Unit 30
FXon 84 64 128
FX 128 128 256
FXc) 256 ( kha ning dinh | 256 (khd nidng dinh | 512 ( tong sd dinh dugc
dudc trén phan mém) | dudc trén phan mém) trén phin cing hay
trén phin mém)
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11. ROLE PHU TRQ (auxiliary relays)
* Ki hiéu M
 Cong dung : C3 nhd trang thai cia b diéu khién.
* Ki hiéu khdc : Cudn day, role, cong tic, cd phu trg.
Cudn day, role, cong tic, cd M.
Thiét bi (bit) M.
* Cdc hinh thitc sit dung : cong tic thirong m& NO, thudng déng NC va cdc
cudn day ngo ra.
* Cdch ddnh s6 : dung s6 thap phan, nghia 1a MO +~ M9 ; M10 + M19.
* Phdnlogi  : Role phu trg 6n dinh trang thai.
Role phu trg ¢c6 ngudn pin nudi / dugc chat.
Role phu trg chudn doan chuyén diing.
*Vidu cdch dung role phu trg :

1. Role phu trg¢ én dinh trang thai :

Céc PC déu c6 role phu trg. Cudn diy clia cdc role nay dudc diéu khién bdi céc
cong tic tuong t nhu cdch diéu khién role ngd ra.

TAt ca céc role phu trg déu c6 mot s6 cdng tic thudng md va thudng déng ndi véi
PC néu cin. Luu y cdc cong tic nay khong thé diéu khién tryc ti€p tdi ngoai, chi c6
role ngd ra mdi c6 thé 1am dudc diéu nay.

2. Role phu tr¢ c¢é ngudn pin nuéi/ dugc chot :

Né&u xay ra su ¢ vé dién trong khi PC dang chay thi tit c3 trang thdi clia cdc role

ngd ra va céc role cong dung chung déu bi RESET (OFF). Khi PC hoat dong tr§ lai,
né&u nhu ta khong kich lai cdc role nay thi chiing s& van giit trang th4i OFF .
Role phu trg c6 ngudn pin nudi (dudc chdt) 1a loai role ma trang thdi clia ching khong
bi thay d8i khi bi mat dién. Trang thdi nay dugc duy tri bdi ngudn pin bén trong hay
dung bd nhé EEPROM dudc gidn vao PC. Role dugc chdt bdi tip 1énh SET (hay
RESET) diing d€ duy tri trang thdi tam thdi clia role.

Dang mach ty nhé Dang mach dugc chot
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G dang mach tu nhd, role M507 dudc duy tri dién nhd vao ti€p diém ty giit clia
né. Néu nhu X1 13 ON thi M507 bi Reset.

o) dang mach dudc chot bdi 1énh SET, role M507 sé khong bi Reset khi X1 12 ON
ma né s& van dudc duy tri trang thdi, né chi bi Reset khi X2 1a ON.

® Luyuy : cdc tdi ngoai
C4c role phu tr¢ dugc diung k&t hgp véi cdc cong tic thudng md va thudng déng.

Céc cong tic nay c6 thé dung tuy y khi 14p trinh. C4c cong tic nay khong thé dung dé
diéu khién truc ti€p cdc tai ngoai. T4t ca cdc tdi ngodi nén dugc diéu khién thong qua
viéc diing cdc ngd ra truc tiép.

3. Cac role phu tr¢ chudn doian chuyén dung :
Mot PC c6 mdt s6 cdc role phu trg chuyén diing. Cic role nay déu c6 chifc ning
chuyén biét, vé mit st dung chia 1am hai loai sau :
a) Cong tdc role phu trg chuyén ding :
Role nay dugc diéu khién tuv dong bdi PC, ngudi st dung khong thé can
thiép. Cdc cong tic nay c6 thé dudc s dung trong chuong trinh d€ chuin dodn mot
tinh trang nao do.

Vidu :
MS8000 : bdo RUN ( ON khi PC dang trong trang thai chay chuong
trinh).
M8002 : xung khdi ddong (ON khi PC khdi dong, PC chuyén tit OFF —
ON).

MS8012 : xung clock 100 mili gidy.

b) Diéu khién nhitng cudn ddy role chuyén ding :
Khi ngudi st dung SET cédc cudn diy nay, PC s€ thuc thi mot tdc vu chuyén
biét da dugc xac dinh trudc.
Vidu :
M8033 : tit ca cdc trang thdi ngd ra dugc duy tri khi PC ngung hoat
dong.
M8034 : titca cic ngd ra déu bi vd hiéu.
M8039 : PC hoat dong & ch& do quét thdi hing.

12. ROLE TRANG THALI (state relays)
* Ki hiéu . S
« Cong dung : C& trang thdi trong bd diéu khién.
* Ki hiéu khdc : Cudn day, role, cong tic, cd trang thai.
Cudn day, role, cong tic, cJ S.
Cudn day, role, cong tic, cd buéc STL.
C0 hi¢u.
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* Hinh thiic sit dung : cong tic thirong m& NO, thudng déng NC, cdc cudn day

ngo ra
e Cdch ddnh s6": dung s6 thap phan, nghia 1a MO +~ M9 ; M10 + MI109.
» Phédn loai . Role 6n dinh trang thdi chung — role trang thdi.

Role trang thdi c6 ngudn pin nudi ( dudc chdt)
Role buéc STL
Cd hiéu.

* Vidu cdch dung role trang thdi :

1. Role trang thai én dinh :

Céc role nay dugc diéu khién bdi cdc cong tic trong PC gidng nhu viéc diéu
khién cdc ngd ra. TAt ca céc role trang thdi déu c6 mot s6 cdc cong tic vat 1y thudng
mé§ va thudng déng ndi v6i PC néu can. Cic cong tic nay khong thé diéu khién truc
ti€p tdi ngodi, ngoai trir c4c role ngd ra.

1. Role trang thdi c6 ngudn pin nudi :

Né&u ngudn cap dién bi hdng khi PC dang hoat dong thi tit c4 role ngd ra va role
cong dung chung déu bi RESET. T4t cd céc role nay sé van & trang thdi OFF néu nhu
khong dugc kich hoat lai trang thai khi PC hoat dong lai, ddy goi 1a role trang thai
dudc chot. Trang thai chot dude duy tri bdi ngudn pin nudi bén trong hay diing bd nhé
EEPROM gin vao PC. Hoat dong cta role trang thdi dugc chdt nay twong ty nhu role
phu tr¢ dugc chdt da dé cip phan trén.

e Luu y : Gidng nhu role phu trg, role trang thai ciing khong thé diéu khién truc tiép
cdc tdi ngoai ma phai diéu khién biing role ngé ra truc tié€p.

e S6'luong role trang thdi :

Loai role trang thai So6 lugng c6 trén PC Tong so
Role trang thdi thudng Khong c6
Role trang thai dugc chdt 128 (tor SO+ S127)

2. Role trang thai buéc STL :
Céc role trang thai rit quan trong khi 1ap trinh diéu khién trinh ty va dugc ding
k&t hdp véi 1énh STL.
Khi lap trinh STL thi ting trang thai c6 tdc vu tuong &ng s€ dudc xac dinh trudc.
Bué6c trang thdi truSc d6 sau khi di chuyén trang thdi van duy tri trang thdi hoat
dong cho dén khi hét chu ky quét hién hanh.

13 . XUNG CANH LEN VA XUNG CANH XUONG
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Tén 1énh Chifc niing Dang miu Thié&t bi

Kich xung khi c6 Y, M ( Luu y :

PLS canh tdc dong 1én khong dugc dung

(PuLSe) cudbn M chuyén
dung).

Kich xung khi c6 Y, M ( Luu y :

PLF canh  tic  dong khong dugc dung

(PuLse | xudng cudbn M chuyén
Falling) dung).

Chuong trinh vi du :

* Pic di€m :
_ Khi Iénh PLS dugc thi hanh, cdc thi€t bi Y, M sé& hoat dong trong khodng thdi
gian mOt chu ky sau khi tin hiéu ngé vao da bat ON.
_ Khi Iénh PLF dugc thi hanh, cdc thi€t bi Y, M s& hoat dong trong khodng thdi
gian mot chu ky sau khi tin hiéu ngd vao da tit OFF.

14 . LENH END

Tén lénh Chifc niing Dang miu Thié't bi
END Budc chuong trinh k€t thiic Khong c6

(END)
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Khi dit 1énh END trong chuong trinh c6 tdc dung budc két thic qué trinh quét
chuong trinh hién hanh va ti€n hanh cip nhat cdc ngd vao / ra, cdc b dinh thi. Thuc
hién cip nhat cdc ngd vao & dau chu ky quét va cip nhit cidc ngd ra & cudi chu ky
quét.

Viéc quét chuong trinh 12 qué trinh x{ 1y titng 1énh trong chuong trinh tir diu dén
cudi. Khodng thdi gian ndy goi la thdi gian quét, phu thudc vao dod dai va su phic tap
cla chuong trinh. Ngay khi dong quét hién hanh dugc hoan tat thi dong quét tiép theo
s& biat dau ngay. Toan bd qud trinh 12 mot chu ky lién tuc.

Chén 1énh END vao giita chudng trinh gitip tim 16i chuong trinh vi phan sau 1&énh
END bi v6 hiéu va cach ly khéi viing kiém 13i.

15. LENH NO- OPERATION

Tén lénh Chifc niing Dang miu Thiét bi
NOP Khong tac vy, hay Khong c6 Khong c6
(No OPeration) buéc rong

* Pdc diem :

Thém 1énh NOP trong chudng trinh nhim gidm thi€u sy thay ddi s& budc chuong
trinh khi ta soan thdo hoic thay ddi chuong trinh.

C6 thé thay ddi su hoat dong cia mot mach bing cidch thay 1énh da 1ap trinh
bing 1énh NOP.

Thay 1énh LD, LDI, ANB, ORB biing 1énh NOP c6 thé giy ra 186i & nhiéu noi
trong chuong trinh.
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Chuong 111
LAGP TRINH STL
(CHUONG TRINH TUAN TU )

1. KHAINIEM

Lap trinh STL ( STep Ladder) 12 mot trong nhitng ki€u 14p trinh cd ban c6 trong
tdt c& cdc ho FX. Lap trinh STL rat don gidn va dé& hiéu, cung cip cho ngudi st dung
mot k§ thudt 14p trinh manh nh&t. Sy hiéu qud cda 1ap trinh STL 12 n6 cho phép ngudi
lap trinh tao ra mdt chuong trinh thyc thi gin giéng nhu y dd clia ngudi 1ap trinh.
Chuong trinh STL khong hoan toan thay thé chuong trinh Ladder chuén.

STL thé hién mit manh cia né thdng qua viéc t§ chiic mot chuong trinh 16n
thanh nhitng phan t& nhé hon. M&i phan tif nay goi 13 mot trang thdi hoic mdt budc.
P& nhan bi€t c4c trang thai, mdi trang thii dudc gdn mot ky hidu xdc dinh duy nhat.

M0di trang thai hoan toan tdch biét v6i cdc trang thdi khdc trong chuong trinh.
Céch t6t nhat d€ hinh dung diéu nay 12 mdi trang thdi xem nhu 12 mot chuong trinh
tdch biét vi ngudi sit dung dat tirng phan chuong trinh nay lai vdi nhau theo thi ty
hoat dong cli n6. Ngoai ra cdc trang thdi nay c6 thé dugc dung lai nhiéu 1an va theo
thtt tv khic nhau. Piéu nay ti€t kiém dugc thdi gian 14p trinh va han ché cdc 16i 1ap
trinh.

II. KHGI PONG VA KET THUC CHUONG TRINH STL
1. Khéi dong chuong trinh tuan tu:

D€ bit ddu mot 1ap trinh tudn ty STL, ta phdi bat trang thii khdi tao 1én ON sao
cho thich hgp. C6 nhiéu phuong phdp diéu khién trang thai khéi tao.

Cidc cudn day trang thdi khdi tao STL c6 thé dugc kich bing xung, diing 1énh SET
hay v6i 1énh OUT. Thong thudng ta chi dung 1énh SET dé chon céc trang thai. Khi
mot trang thai da dudc kich hoat thi c6 nghia 1a n6 dugc ddt 1én ON ( hinh a).

DP6i véi mot chuong trinh STL dugce kich hoat khi vira cap dién cho bo diéu khién,
ta c6 thé dung role phu tr¢ M8002 dé€ diéu khién viéc xdc 1ap trang thdi khdi tao (
hinh b). Khi chuong trinh STL da dudc khdi tao, CPU sé& xit 1y tit cd 1énh bén trong
chuong trinh STL.
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Hinh a Hinh b

2. K&t thiic chuong trinh tuan ty:

Bing cdch dit 1énh RET (tap 1énh RETurn) & ciu 1énh cudi cung clia trang thdi
STL cudi cuing, khi d6 1énh nay sé& trd su diéu khién vé cho Ladder . Sau d6, mach
khdi tao da 14p trinh s& dugc x@ 1y ding nhu phan chuong trinh Ladder va khong con
nim trong pham vi hoat dong trang thai STL cudi cuing.

III. LAP BUGC GIUA CAC TRANG THAI

Pé€ kich hoat mot trang thdi STL, trudc tién ngudi st dung phai tic dong cudn
day STL. Viéc tdc dong 1én cudn day dé gidng nhu cdch khdi dong mot chuong trinh
STL, hay goi 1a kich trang thdi khdi tao.

Tuy nhién diung 1énh OUT va lénh SET dé€ kich cudn day STL c¢6 su khic biét
nhau

1. Dung SET d¢€ kich cudn day STL :

SET dugc dung d€ kich trang thai STL lam cho n6 hoat dong. Khi trang thdi
STL1 hién hanh kich hoat ti€p trang thdi STL2 thi cudn diy cia STL1 bi Reset. Nhu
vay, chi can dung SET kich hoat mdt trang thdi, cdc trang thdi k€& ti€p dudc kich lai
mot cidch ty dong.

Lénh SET dugc dung dé kich mot trang thdi nim trong luu trinh STL, céc trang
thdi c6 lién két vdi trang thdi STL hién hanh.

Lénh SET dugc dung d€ kich trang thai STL thdp hon trang thii STL hién
hanh ngay sau do.

Pé& Reset mot trang thdi STL, ta dung 1&€nh RST hodc ZRST ( ZRST : Zone
ReSeT sé reset mot chudi cdc ngd ra nim trong 1énh nay). Tuy nhién, 1énh ZRST chi

Reset dugc trang thdi STL sau khi cdc trang thdi STL da dugc thyc hién xong hét mot
chu ky ctia né. PAy ciing chinh 13 mdt nhudc diém cda 1énh ZRST.
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2. Dung lénh OUT dé kich cuén day STL :
Lénh OUT c6 tinh ning giong nhu 1énh SET.
Tuy nhién c6 mot diéu 1énh OUT khéc 1énh SET 1a 1énh OUT c¢6 thé cho phép
ngudi lap trinh duge nhdy cdch khodng, bd qua nhiu trang thdi STL.

IV . CAU TRUC CUA MOT BUGC TRONG STL
Trong chuong trinh tudn ty s& c¢é nhiéu budc, nhung mdi bude dwa ra cin theo ding
ciu tric ciia mot budc nhu sau:

1 1. Chi thi cia budc thuc hién.

2 2. Trang thai xay ra trong budc.

3 3. Piéukién dé€ chuyén ti€p d&€n budc ké.

4 4. Budc méi dudc chuyén dén.

Vi du:
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CHU_"GNG IV
HUGNG DAN sd DUNG
PHAN MEM FXTRN-BEG-E

I. Gidi thiéu:

ELSECF
-TRAINING SOFTWARE

Copyright©2002 Mitsubishi Electric Gorporation

Pleaze wait...

Pay 12 phan mém md phdng cdc co ciu cé trong thuc t&€ cia hing MITSUBISHI
ELECTRIC Phan mém FXTRN-BEG-E dugc tng dung hinh dnh cdc co ciu chip
hanh mot cach sinh dong, né gitip cho ngudi sit dung c6 thé c6 mot cdi nhin khai quat
hon trong ddi sdng sdn xudt thyc t&.

Pé ding phan mém FXTRN-BEG-E yéu ciu vé cau hinh phan citng:
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- Hé diéu hanh Microsoft Windows 98, Microsoft Windows 2000,...
- CPU Pentium c6 t6¢ do xtt 1y 1a S00MHZ tré 1én.
- BO nhé 64 MB.
- Dung lugng con trong clia dia citng 1a 150 MB trd 1én.
- CD_ROM doc can c6 cho viéc cai dit.
- Display XGA 1,024 x 768 hodc cao hon.
- Yéu ciu vé Card man hinh VRAM tir 4MB tr§ 1én.
*Thyc hién cai dat:

trén.

a.Ddt dia chuong trinh FX_TRN_BEG_E vao 6 CD_ROM.
b.Tai START —My Computer—chon 6 dia CD_ROM.
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= _userl
- k

E =Dicon

[ 7 datal . hdr [ 7 DATA.TAG
e |
lang [ layout [ 0%

:”’7 ') :::T :::ﬂ DAT Fie

f 9 setup LS setup E Betup
el I 2 Dezcription: 32-bit Sebup Laundher

"b iETl._IP _— — ".’“‘_"‘"_'d Comparny: InstalShisld Software Corporation
KB E I File Version: 5.52.164.0
L Dsbe Crested: S5{82003 7:24 FM
) Size; 72.0 KB
//

Chii y: C6 ba loai bi€u tugng Setup va hdy chon bi€u tugng c6 hinh dang nhu

IThap double trai chudt vdo bidu higng Setup

c.Sau khi nhdp double vao biéu tugng Setup: s& xuat hién clra s6 Welcome
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Welcome r'>__<|

“Wwelcome to the F=-TRM-BEG-E Setup program.  This
program will inztall F=-TRMN-BEG-E on your computer.

It iz =trongly recommended that pou exit all “Windows programs
before running this Setup program.

Click Cancel to quit Setup and then cloze any programs pou
hawve running. Click Mext to continue with the Setup program.

WARMIMG: This program iz protected by copyright lavw and
international treaties.

Unauthorized reproduction or distribution of thiz program, or any
portion of it, may result in severe civil and criminal penalties, and
will be prozecuted to the maximum extent pozzible under law.

[est > I Cancel |

- Kich Next d€ ti€p tuc viéc cai dit, sau khi doc va hi€u cdc phin huéng din &
trén.

- Kich Cancel @€ hiiy bd viéc cai dit.

d.Khi kich Next o’ phdn trén man hinh sé xudt hién cita sé Choose Destination

Location:

Choose Destination Location fgl

Setup will install F<-TRM-BEG-E in the fallowing falder.
To install ko this folder, click Mext.

To install ko a different folder, click Browse and select anather
falder.

“Y'ou can chooze not ta install F<-TRM-BEG-E by clicking Cancel
to exit Setup.

D estination Folder

C:%Program Filesh\FxTRM Browse. .
< Back | Mext > I Cancel |

Tai diy ctfa s6 nay cho phép lua chon dudng din cho chuong trinh bing cdch
click vao  B®&- | Say d6 g6 vao dudng din méi.
- Click vao Next d€ ti€p tuc viéc cai dit chuong trinh.
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- Click vao Back d€ quay lai cita s8 trudc d6.
- Click vao Canel d€ hiy bé viéc cai dat.
e.Khi click vao Next & cita s6 Chose Detination Location ,sau dé xudt hién cita
50 Select Program Folder
Program Folders : Thu muc cta chuong trinh ¢6 tén 1a MELSOFT FX
TRAINER.

Select Program Folder [zl

Setup will add program icons to the Program Folder listed below.
Tou may tppe a new folder name, or zelect one from the existing
Folderz hizt. Click Mext to continue.

Frogram Folders:

FMELSOFT Fe THAIMER

E =izting Folders:

Creahive

Diablo 1 Crusader

EA Games

E raglizh Study 4.0

Englizkh To“iethamese Translator 2.0 Standard
Games

Ik

Lucky Luke Games

|¥

FMELSOFT F= THAINER

< Back I M et = I Cancel

Existing Folders : Thu muc hién c6 trong chudng trinh méy tinh 1a MELSOFT
FX TRAINER.

- Click vao Next d€ ti€p tuc viéc cai dit chuong trinh.

- Click vao Back d€ quay lai ctta s6 trudc do.

- Click vao Canel dé hiy bd viéc cai dit.
f. Khi click Next tai cita sé Select Program Folder thi viéc cai ddt bdt dau.
*Khdi dong phan mém 14p trinh md phéng FXTRN-BEG-E

Chon Start—Program(hoédc All Program)— MELSOFT FX

TRAINER—FXTRN-BEG-E (double click).
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ACCESSOriEs 4
Adobe 3
Commandos II 3

Creative 3

WS BINLADENM

Diablo 1T Crusader 3

English Study 4.0 3

“—

English To Wietnamese Translator 2.0 Standard ¥

‘! Internet Games 4
T3 Expl

S Herosoft 2001 >

21 E-mail MSI N

M5M Explorer

590800880800

Lucky Luke Games 3

® Windows Media Playe

Microsoft Office Tools v E] FH-TRM-BEG-E Readme

] Herosoft DVD (2.0

@ Motepad
TR

Microsoft SOL Server 3
Microsoft SQL Server - Switch 3
Sierra 3
Startup »
WinZip 3
Acrobat Reader 5.0

Adobe ImageReady 7.0

ofe
===

@8l Heromps zoo1 adobe Photoshop 7.0

Internet Explorer

bBRBREOOOOOOL

All Programs

" MSH Explarer
@ Outlook Express
g Remaoke Assistance

= &) windows Media Player

I1.Giao dién:

Let's begin to ztudy the F PLC.
{* From the beginning —» A new user name and the pazsword can be input.

" From the last session > Pleasze select the uzer name
and input the password.

|Jzer name | [32 characters or less]

Fazzwaord | [8 characters or lezs)

Khi khéi tao chuong trinh s& xuat hién cita s6 User login
- User name: gd vao tén ding ky st dung cho chuong trinh khong qué 32 ky tu.
- Password : g6 vao khau lIénh cho chuong trinh da ding ky khong qué 8 ky ty.

2 . N R ~ A R . A
Sau d6 click vao Start dé xudt hién ctra s6 giao dién.
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¥ SWOD5C-FXTRN-BEG-E
JElIe Edit  Simulation Tools  Help

1] Lets Studythe Basics | C]Esy Dces | 0] Begimer Challrge (€] tamediae Chalenge | [FlAdvanced Chalenge | vl

o Y

dhstar|| () & 5 89 F | A Bl (¢ BN&E ] 12w

I11.Gigi thi¢u co ban vé giao dién mét chuong trinh FXTRN-BEG-E:

1.Giao dién:

Giao dién cta chuong trinh md phéng FXTRN-BEG-E 1a giao dién c6 cdc chic ning
linh hoat trong co ciu chuyén ciing nhu viéc van hanh diéu khién .
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722 SWODSC-FXTRN-BEG-E

|| Fle Edit Simuation Tooks Heln

" I Operating

I Error

JEloiect Edit  Convert Miew Onlne  Tools

[ IRuN
fene | — |
sl I - |
o0 0o |
il Q009
0 2 0 =z {
[ B-Rps oA |
8383 i
@ 5 o 5 |
10 Q10 ' Qperation switches I
[*IRR] @ 11 |
A el I
FB1

8@ &%
AL HE PEIZI
@20 Q20 COFF ©ON OFF ONM
[+ -3 21
sz iz |l =
Ty W

|E& iy EHF EHE ES e B @] 92 01 PB4|

Ready RUN ]

Msn| | @928 3 || Gl =] NS ] rapm

Chu thich:

Edit Ladder : Chuyén sang ch& d9 lap trinh ,ldc nay bo diéu khién & ch& do
PROGRAM.

Reset : Khdi tao lai trang th4i ban dau clia chuong trinh.

Write to PLC : Nap chuong trinh vao by PLC, ltic nay bd diéu khién & ch€ do RUN.
F (Front view ): Chifc ning chi€u mit clia co ciu hinh thé.
S ( Side view ): Téng quan vé hinh thé § trang thdi 3D.
T (Top view ) : Chifc ning chi€u bing clia cd ciu hinh thé.

Main : Trd vé ctia s6 chinh cia FX_TRN _BEG _E.

4 >

dan.

: Khi Ckick vao hai nit nay né sé& di chuyén t6i hoic i trong bang huéng
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KH click vao ddy (trénmédn hinh
58 hién trang hiwdng din

i FPart Supply Conirol
% @ Chapter 1 Control Specification and Prograammning
v click h 1
[g W Control Ohjective
Flace a specified number of oranges into a box located on the
Ediit Ladder CoOnveyor
Write tor PLG
Reset W Control Specifications
E T s The following operation should be performed in this vnit.
Study the required specifications and then create the program
‘ > atid confirm the operation.
Msain Owverall control
1h "Whhen [37W71] (22240 on the operation panel is turmed O, the
conveyor moves Forward.

2.B6 lip trinh PLC mé phong :
Céc ky hiéu ctia PLC vé cdc ngd 1/0 dudc thé hién qua cd ciu sau :

T’ dS hoat déng ota FLC

2] CEo ngd vao
20 -Bn man xanh okl chS 485 R1UT,
= -Bén man xdm chi chg 48 SITOF

[ Fum
- - Pl o
iy -Brn man xanh ckd che d& R1J1,
ITH = I [IIUT .I . . - " —
T T -BEénmau xdam chi ch® d§ ITOFR,
e 1 @ 1
L] =2 (=] =
L] ] L] - - ~ .
o TR L e Zdc ngd vao
(=) = = B | . . o o~ =
& riiim -Bn mau xanh chd chE 45 R1TR,
g Pt -Bén man xdm chi che” 48 ITOF
(=) 1= [ =2
L= I | @ 13
o4 [ e
[=-IN §] - B
=] = L= T
(=] (=]
= =
L=] (=]
L=~ L=}
L] L]
(=] (=]
=t b=
(=] (=]
= =

IV. Phuong phap ldp trinh FXTRN-BEG-E:
1.Si dung phdn mém mé phéng PLC:
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a. Giao dién ldp trinh Ladder:

" Project, Edit Convert Wiew Online Took " "
[EnD H
Mo i1 uwuwdng lap
trinh Ladder
- =

2 |G| |51 B[ 1 oo | | S5 | 5[ 2515 [ ] 5[5
Edit commenk. 0 000
WPage 15|  Sec 1 15/19  AF 96"  Yn 16 Colit English (U.5 103K il
¥
Thanh Menu Thanh cong cu

b.Phuong phdp su dung:

1 Thi€t 1ap mdt chuong trinh méi : Chon Project = New project .Liic mdt chuong
trinh da dugc thi€t 14p trén FXTRN-BEG-E. Man hinh 14p trinh cho phép ngudi st
dung vi€t chuong trinh.

Project  Edit  Conwert  Miew  Online  Tools

New project Chrl+M

:
Cpen project. ., Chrl4D {END H

Close praoject
Save Chrl+5
Save as...

Copy...

Printer setup...
Prink... Ckrl+P

1 F-5-1.Fxp
Z ei-5.Fxp

3 E-5-1.Fxp
4 C-3-1.Fxp

Com| 4[4
cF5 Fa | F&

==
aF9

P —|—=
aF&| M| F10

AUF
=Fg

Lt
afF7

A4
=F5

=
L
=

%| *. | 4
[=at= = =T

Lw‘o|{}
sF&| F7 | F& F2

|
=F32

Create a new project 0f 5000 i

2 Luu chuong trinh :
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e Chon Project = Save .Liic nay s& xuét hién ctta s6 Save as

Mrojeet drivee |[-r.-] j

. H-d At 11 At L1
R =1 v Al cr A

|

o) (-5 [Er IR B 51 B a1

&35 E 41 o4 o5

O-1-1 Oed-2 Ci=l=l Ci== |

TRER S T 5 JERER e
£ | »
Cirjiwa T =t |LZ.HI—'||_I5.||-=|||| FilgwsFe T HMSE-r W FLE | Cave I
Fropecl risne | Cancel |
I ill= |

: AN '
Gd vao tén chuong trinh G0 vao tén loai chuong trinh

e Luu chuong trinh véi mdt tén khéac : Chon Project = Save as
1 Mdi mot chuong trinh : Chon Project = Open . Sau d6 xuit hién ctra s6 Open

Project.

=] =

“Wiking program ...

Ladder Tool [g|

ol ) Wite Completed. The simulation will start!
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Project  Edit  Convert  Wiew  Orline  Tools

Mew project ChrlH-M
Chrl+C

[END H

Close project
Save Chrl+5
Save as...

Copy..,

Printer setup, .,
Print. .. Chrl+P

1 F-5-1.Fxp
2 ei-5.fxp

3E-5-1.Fxp
4 C-3-1.Fxp

|
e

= | oF5

0|{} 41
=F&| F7 | F& F2

=F7

e
=F3

!
Ea

1=
aF3

H| —=—|—=
aFG| cafl0|F10

A [up
=F5

|
=F3

cF32 ‘ =g}

Open an existing projeck 0/ &000 [y

Enter symbol

T ———

G6 vao tén tép di€m .Chon OK

¢. Nap chuong trinh PLC:
C6 thé click vao Write to PLC trén bing

diéu khién tir xa ( Ngudi trg ly huéng dan) .
Hoic c6 thé chon Online = Write to PLC.
2. Phuong phdp lap trinh:
a.Tiép diém thuong mo”’.‘_I i
Fg

Kich vao bi€u tugng hoic nhan phim F5 .Sau d6 xuidt hién ctta s6 Enter
symbol
b.Tiép diém thuong dong:

o -l-"'1_ ’ . . . 9 P
Kich vao bi€u tugng =sF5 hodc nhan phim Shift+F5 . Sau dé xuit hién cia sO Enter
symbol
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Enter symbol )
n =4 |- x |-.II Ok | Cancel

Go6 €n tuép diem .Chon OK
c.Tiép diém thuong md song song:

o R Ll I-I ’ ’, . 2. 4
Kich vao bi€u tugng Fe& | hodc nhan phim F6 .Sau dé xuat hi€n ctra s

Enter symbol

\

Go vao tén tiép di€em.Chon OK

AR

AN ]

T+

Dang ti€p diém song song :

d.Tiép diém thuong déng dang song song:

. i y - .
Kich vao biéu tugng =F& h odc nhan phim Shift+F6 .Sau d6 xuat hién cira s

Enter symbol ['5_(|

+| /- hd |'.|l Ean
|
i}

.

Go vao €ntiép diem . Chon OK
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000

P00

Dang ti€p diém thudng déng song song:

N . r .
e. Cugn ddy:( bao gom Y, T,C,M,S) kich vao bi€u tugng -F7. hodc nhidn phim F7 .Sau
d6 xud't hién cita s

Enter, symbol r5_<|

\

Go vao €n thi€tbi Chon OK

Cdc dang cujn day:

1 CuéndayY: —(raco }|
k20 )_‘
2 Cudn day Timer (T): —m
[Eln}
3 Cuon diy Counter (C): —eo >
4 Relay phu trg M: Mo >'|
5 Relay trang thai S: (cG hi€u) —iso >'{

f. Cung cdp ham truyén dat:
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2 { } ’ 3 2
Kich vao bi€u tugng _-F8| hoic nhan phim F8 .Sau d6 xuit hién ctta sO Enter symbol

Enter symbol §|

T
1

(36 vao ten ham can truven dat

Cé4c ham truyén da dugc gidi thiéu & chuong I11.

3.Xu Iy trang thdi mach:
1 Mach thding:

Kich vao .F& hoic nhan phim F9 va nhan ENTER ().
2 .Mach ré nhdanh :

Kich vao A9 hoic nhan phim Shift+F9 va nhan ENTER ().
3 Xod mach thing:
Nhan Ctrl + F9, dit con trd tai vi tri mudn xo4.
4 Xod mach vuong goc:
Nhan ctrl + F10, dit con tré bén phai vi tri mudn xo4.

4. Xit ly trong FXTRN-BEG-E:
a. Khai bdo cdc 1/0:
Chon Edit—1/O list. Tai diy c6 thé xem cic khai bdo trong chuong trinh md

phdng.
/0 list |
Device | Type | Comment | =
AN Senzor OM when part 1= detected. Corvewva.,
R Supply command Ore part iz supplied when Y0 iz OM.. -
bl Goryeyar formard Goryeyor moves forward when Y7 0.
2 Puz her Extends when Y2 iz ON and retract..

b.Diéu chinh téc do trong mé hinh:
Chon Tools—Option.
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Lipsl ans Ei
Sidalion backgiound
[ Sivgle gaghic made — |
—— Hiéu chinh téc dé
- ik
L3
ey phong

*Simulation speed adjustment : Piéu chinh tdc dd hoat dong cho cdc co ciu trong mo
hinh m6 phdng.Chon OK.
c.Thodt chuong trinh:
Chon File —Exit.
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CIAO TRINH PLC
Mitsubishi

Truong DPHCN TP.HCM
Trung Tam CONG NGHE PIEN

CHUONG V

CAC Bl TGP NG DUNG TRONG
PLC FXTRN-BEG-E

I. CAC DANG BAITAP

A. Gidi thiéu vé ho ldp trinh FX (Learn the FX series PLC ) :

Bai tap Chu dé Mifc dd khé | Noi dung diéu khi€n
A-1 Gi6i thiéu v& | Cédc tng dung clia phan 1 Piéu khién ctra
céc loai PLC FX mém
mo phong qua cic ngd
/0
A-2 Ungdung vé | Gigi thi€u cdc ho PLC FX 1 Diéu khién clra
ching loai PLC FX
A-3 Cich thic Ung dung cho ngudi méi 1 Piéu khién bing tai
thi€t 1ap mot bit diu 1ap trinh PLC
chuong trinh

B. St dung cdc ngé diéu khién (Let's study the Basics):

Bai tap Chu dé Mifc dd khé | Noi dung diéu khi€n
B-1 CéicngdI/O | Tim hi€u vé cdc ngd I/O 1 Diéu khi€n dén
cd ban trong trong chudng trinh
chuong trinh
B-2 Motchuong | Tim hi€u vé ngd ra va 1 Diéu khién dén
trinh ¢ ban ham lénh SET- RST
B-3 Chuong trinh | Tim hi€u vé dang chudng 1 Piéu khién dén giao
diéu khién thi€t 1ap | trinh nhdnh thong vé6i hai den don
bing thdi gian
B-4 Tim hi€uvé | Tim hi€u vé cdc hé thdng 2 Diéu khién biang tii
cdc ki hiéu ngd vao | cdm bi€n va cd cdu hoat
dong cla cdc day truyén
don gian

BO MON TU PONG




Truong PHCN TP.HCM

Trung Tam CONG NGHE PIEN

C. Dang ldp trinh co ban (Easy dose it !):
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CIAO TRINH PLC
Mitsubishi

couter ¢d ban

d€m cia couter

Bai tap Chu dé Miic @6 khé | Noi dung diéu khién
C-1 Vianhanhcd | Tim hi€u vé timer — on 1 Diéu khi€n ctta
ciu bing timer co | delay
ban
C-2 Ung dung Tim hi€u vé timer — off 1 Diéu khién clra
timer trong chuong | delay va cdch dung thoi
trinh 1 gian theo doi
C-3 Ung dung Su chuyén ddi thsi gian 2 Diéu khién den giao
timer trong chuong | trong timer thong véi hai den don
trinh 2
C-4 Chuong trinh | Tim hiéu vé hoat dong 2 Piéu khién bang tii

D. Bdt ddu vdi phédn ldp trinh co ban( Begginer Challenge ):

ctia bang tai

thong qua cac sensor di¥
li€u

Bai tip Chi dé Mitc dd khé | Noi dung di€u khién

D-1 Thanhphdn | Tim hiéu vé sy diéu 1 Piéu khién khu vuc

phuc vu t'ng dung khién tu dong trong nha phuc vu trong nha

trong 1ap trinh hang hang

D-2 Ch& @ hoat | Kha ning nhan biét clia 1 Piéu khién den tia

dong clia cdm bi€n | cdm bi€n quang

quang

D-3 Diéu khién Diéu khién mach dén 1 Diéu khién den giao

mach dén giao giao thong bing timer thong véi ba dén don

thong theo chu ky

D-4 B0 phannhian | Khd nidng nhan biét clia 1 biéu khién bing tdi va

biét kich ¢ (I) sensor kich ¢& robot cung cip sdn
phim

D-5 Titva md tit vd md bing ti trong 2 Diéu khién bing tai

bing tdi mot cd ciu sdn xult

D-6 Hoat dong Piéu khién bang tai 2 Diéu khién bing tai

BO MON TU PONG
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Trung Tam CONG NGHE PIEN
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CIAO TRINH PLC
Mitsubishi

E. Thuc hién chuong trinh voi miic trung binh ( Intermediate Challenge ):

Bai tap Chu dé Miic @6 khé | Noi dung diéu khién
E-1 Nitnhin don | Piéu khién dén giao 2 Diéu khién den giao
thong biang niit nhan thong v4i ba den don
E-2 Sunhinbiét | Khad ning nhan biét kich 2 biéu khién bang
cda sensor kich thudc cla cdc sensor truyén ré nhanh
cd(I) trong mdi bd phan
E-3 Bo phidntich | Su chuyén dong cda cinh 2 Diéu khién bing tii
roi tay robot thong qua ham va robot
truyén
E-4 M4y khoan Piéu khi€n may khoan va 2 Piéu khién bing tai,
céc thi€t bi khdc trong cd may khoan va robot
ciu cung cip sidn phim
E-5 Diéu khién bo | Piéu khién sy hoat dong 3 Diéu khién bing tai
phan cung cip clia cdc bd phan cung cap va robot
E-6 Diéu khién Diéu khién chuyén dong 3 Diéu khién biang tii
bang tdi bang tai téi hodc lui va robot
F. Thuc hién chuong trinh voi miic do kho (Advanced Challenge ) :
Bai tip Cha dé Mitc d6 khé | Noi dung di€u khién
F-1 Piéu khién Van hanh ctra ty dong 3 Piéu khién ctra
clra tu dong déng/md
F-2 Chuyén dong | Pi€u khién cdc sdn pham 3 Diéu khién cdc co cdu
vi tri trong co ciu di qua cdc khu vuc cho dirng
phép thong qua cac
sensor
F-3 Bo phan phan | Phian phdi cdc dang sdn 3 Piéu khién bing tai
phdi sdn phdm pham tuy theo kich thugc va pittdng
F-4 Bo phannhin | Kha ning nhin bi€t sin 3 Piéu khién bing tai,
biét sy sai 1éch phim tot/xau trong day mdy khoan va robot
trong day truyén truyén thong qua cdm cung cip san phim
bién
F-5 DPiéu khién Chuyén dong clia bing 3 biéu khién bing tai,

chuyén dong quay
thuidn/nghich

tai téi hodc lui

may khoan va robot
~ g
cung cAp san pham

BO MON TU PONG

3



Truy cap website https:/plcmitsubishi.com dé c6 thém nhiéu tai liéu va bai viét huéng dan ky thuat hay

Truong PHCN TP.HCM

CIAO TRINH PLC

Trung Tam CONG NGHE PIEN Mitsubishi
F-6 Piéu khién St dung thang mdy 3 cip 3 Piéu khién bing tai

thang mdy

va thang may

F-7 Kha ning
nhan biét va cung
cAp san phdm cia
sensor

Nhan bi€t sdn phadm
thong qua sensor

Diéu khién trang théi
hoat dong cuia cdnh
tay robot On/Off

II. BAI GIAI THAM KHAO CAC BAI TAP MO HINH TRONG FXTRN-BEG-E

1.BAITAP A3: PIEU KHIEN BANG TAI

a/. Giao dién mé hinh
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Truy cap website https:/plemitsubishi.com dé c6 thém nhiéu tai liéu va bai viét hudng dan k¥ thuat hay

Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi

b/. Bang Thiét bi cAn dung (device Assignment)

Ngo thi€t bi | Ki hiéu ngo I/0 Tén thiét bi Chifc niing

Input X024 Cong tic Khdi dong va dirng hé thong

Input X000 C4m bién Nhan hang tai pitong

Output Y000 Pong co dié\:uA khién canh D\ié\u khién bo phan cung cip

tay robot hang

Output Y001 bong co kéo bang tdi ON khi hé thong lam viéc
S4ng khi hé thd u’

Output Y020 Pen dé ang cii e TOTg feuns
hoat dong
S4ng khi hé thong d 13

Output Y023 Pén xanh ang K e totig Caflg Jard

viéc

¢/. Nguyén ly hoat dong:

Khi hé thong dang ngung hoat dong thi dén dé Y020 sang. Khi bat cong tic X024 thi
cudn day Y00 va Y001 c6 dién va ty duy tri vi lic trudc d6 cdm bi€n X000 la thudng déng .
C4nh tay robot bit dau cAp hang 1én bing tdi va bing tdi quay thuan dua hang vé cudi hanh
trinh. Lic nay cudn day cong tic td Y002 ciing chua cé dién bdi vi dugc mic ndi ti€p véi ti€p
di€m thudng mé ctia cdm bi€n X000. Khi hang tdi trudc cdm bi€n thi 1ap tifc cAm bién nay ddi
trang thai md ti€p diém thudng déng ngit dién cla hai cuon ddy Y000 va Y001 d€ dong cd
kéo bing tai ngung lai va cdnh tay robot trd vé trang thdi ban didu. Pong thdi déng ti€p diém
thudng mg ciAp dién cho cudn day Y002 dicu khién pitong ddy hang vé ndi quy dinh. Khi hang
vira dugc ddy xudng thi cdm bi€n ddi trang thai ngit dién cudn diy Y002 ddng thdi d6ng dién
cho Y000 va Y001 d€ cdnh tay robot ti€p tuc cdp hang va bing tai ti€p tuc hoat dong theo
hanh trinh trudc. Trong lic dang hoat dong den xanh Y023 sang.

Khi mudn dirng ta chi viéc bat cong tic X024 1ap tifc cdnh tay robot trd vé trang thai
ban ddu. N&u con hang trén bing t3i thi diy chuyén vin hoat dong d€ khi hang vé hét hanh
trinh thi hé thdng mdi ngung hoat dong va dén d4Y20 sing bdo diy chuyén di ngung hoat

dong.
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Truy cép website https://plcmitsubishi.com dé c6 thém nhiéu tai lidu va bai viét huéng dan k¥ thuat hay

Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi

d/. So¢ @6 mach dién
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ao2d X000 00
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14 [EMD K

2. BAITAPB1, B2 :PIEUKHIEN PEN
a/. Giao dién mo hinh
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Truy cap website https:/plcmitsubishi.com dé c6 thém nhiéu tai liéu va bai viét huéng dan ky thuat hay

Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi

Hay liét ké va mo td nguyén tic hoat dong clia cdc thi€t bi , [dp bdng trang thdi . Dling ngdn
ngit ladder viét chuong trinh diéu khién , nap chuong trinh vao PLC , cho md hinh van hanh.

Bang Thiét bi cAn dung (device Assignment)

LOAI | PIA CHI THIETBI | TEN THIET BI HOAT PONG
X20 Nt diéu khi€n den
xanh
NGO X21 Niit diéu khién den dd
VAO X22 Niit didu khién dén dd
X24 Niit diéu khi€n dén dé | ON khi hang chuyén dén quét ngang
biang tai dirng.
~ Y0 beén van hanh beén xanh sdng khi YO I1€n mic on
NRGAO Y1 ben bdo dErng beén vang sdng khi Y1 1€n mitc on
Y2 ben bdo 161 beén dd sang khi Y2 1én mdc on

BAITAP B3 : PIEU KHIEN PEN GIAO THONG VGI HAI PEN PON

¥ SWOD5C-FXTRN-BEG-E — o]

|| File  Edit Simulston Taols  Help
!

Control Precedence Program
&8

g click I—

o,

Edit Ladder

Wiite to PLC 0

Reset

FIT|S

4 > Vi

Main

i
i
T *
g
1
]
— 1
i
J Project  Edit  Conwert  Yiew Online  Tools Operaﬁon Paﬂe’
[ Irun
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[Wx] puTy SWEL
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il Q00O
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o111 © 11
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Truy cap website https:/plcmitsubishi.com dé c6 thém nhiéu tai liéu va bai viét huéng dan ky thuat hay

Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi

Hay liét ké v mo t3 nguyén tic hoat dong cla cdc thi€t bi , 1ap bang trang thdi . Duing ngdn
ngit ladder vi€t chuong trinh diéu khién , nap chuong trinh vao PLC , cho md hinh van hanh.

Bang Thiét bi cAn dung (device Assignment)

LOAI | PIA CHI THIETBI | TEN THIET BI HOAT PONG
X20 Nit nhan PK dén dé
NGO X24 Cong tic PK den dd
VAO X21 Nit nhan PK dén xanh
X25 Cong tic PK dén xanh
NGO Y0 Dén tin hiéu dd Pén dd sang khi YO 1én mitc ON
RA Y1 beén tin hi€u xanh ben xanh sdng khi Y1 1€n mic ON

BAITAP B4 : PIEU KHIEN BANG TAI

752 SWODSC-FXTRN-BEG-E
J File  Edit  Simulation Tools  Help

L7

Ya(Red) Y 3[Buzzer
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- Y1 {Conveyar forward)
Y2(Conveyor reverse)
YO Supply command) S e
HO(Starting point) -

JEroiect Edit  Convert “iew Online Tools
[ Irun !
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Truy cap website https:/plcmitsubishi.com dé c6 thém nhiéu tai liéu va bai viét huéng dan ky thuat hay

Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi

Hay liét ké v mo t3 nguyén tic hoat dong cla cdc thi€t bi , 1ap bang trang thdi . Duing ngdn
ngit ladder vi€t chuong trinh diéu khién , nap chuong trinh vao PLC , cho md hinh van hanh.

Bang Thiét bi cAn dung (device Assignment)

LOAI | PIA CHI THIETBI | TEN THIET BI HOAT PONG
X00

NGO X03

VAO X20
X25
Y0

NGO 3

RA

Y3
Y5

BAITAP C1,C2: PIEU KHIEN CUA

72 SWODSC-FXTAN-BEG-E
J File  Edit Simulation Toolz  Help

H1Upper limity o Ya{Red)
YB(Grasn)
YTCrellow)

. o -
1 {Door down command)
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[ Irun !
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Truy cap website https:/plcmitsubishi.com dé c6 thém nhiéu tai liéu va bai viét huéng dan ky thuat hay

Truong PHCN TP.HCM
Trung Tam CONG NGHE PIEN

CIAO TRINH PLC
Mitsubishi

Hay liét ké v mo t3 nguyén tic hoat dong cla cdc thi€t bi , 1ap bang trang thdi . Duing ngdn
ngit ladder vi€t chuong trinh diéu khién , nap chuong trinh vao PLC , cho md hinh van hanh.

Bang Thiét bi cAn dung (device Assignment)

LOAI | PIA CHI THIETBI | TEN THIET BI HOAT PONG
X00

NGO X01

VAO X20
X24
Y0

NGO z;

RA

Y6
Y7

BAITAP C4 : PIEU KHIEN BANG TAI

752 SWODSC-FXTRN-BEG-E

J File  Edit  Simulation Toolz Help

JEroiect Edit Convert  “iew Online Tools

[EnMD H

|E it BHF EHF B Bl E— [
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Truy cap website https:/plcmitsubishi.com dé c6 thém nhiéu tai liéu va bai viét huéng dan ky thuat hay

Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi

Hiy liét ké va mo ti nguyén tic hoat dong clia cdc thi€t bi , 1ap bdng trang th4i . Dung ngdn
ngit ladder vi€t chuong trinh diéu khién , nap chuong trinh vao PLC , cho mé hinh vin hanh.

Bang Thié&t bi cin dung (device Assignment)

LOAI | PIA CHi THIET BI TEN THIET BI HOAT PONG
X00

NGO X20

VAO X21
X24
YO

NGO 2

RA

Y4
Y5

BAITAP D1: PIEU KHIEN KHU VUC PHUC VU TRONG NHA HANG

ESWDDSC-FXTHN-BEG-E I ] S|

|| File Edt Simuaton Teols Help
T N e AN
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Truy cép website https://plcmitsubishi.com dé c6 thém nhiéu tai lidu va bai viét huéng dan k¥ thuat hay

Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi

Hiy liét ké va md td nguyén tic hoat dong cla cdc thi€t bi , 1ap bang trang thdi . Dung ngdén
ngit ladder viét chuong trinh diéu khién , nap chuong trinh vio PLC , cho m6 hinh van hanh.

Bang Thiét bi cin dung (device Assignment)

LOAI | PIA CHi THIET BI TEN THIET BI HOAT PONG
X00
NGO X01
VAO X20
X21
NGO YO
RA Y1

BAITAP D2 : PIEU KHIEN PEN TIA

752 SWODSC-FXTRN-BEG-E

|

File  Edit  Simulation Tools  Help
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Truy cap website https:/plcmitsubishi.com dé c6 thém nhiéu tai liéu va bai viét huéng dan ky thuat hay

Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi

Hay liét ké va mo td nguyén tic hoat dong clia cdc thi€t bi , [dp bdng trang thdi . Dling ngdn
ngit ladder viét chuong trinh diéu khién , nap chuong trinh vao PLC , cho md hinh van hanh.

Bang Thiét bi cAn dung (device Assignment)

LOAI | PIA CHi THIET BI TEN THIET BI HOAT PONG
X00

NGO X01

VAO X02
X03
YO

NGO 3

RA

Y3
Y7

BAITAP D3 :PIEU KHIEN PEN GIAO THONG VOI BA PEN DPON

ﬁSWDDSC-FXTHN-BEG-E o ] |

|| File  Edt Simustion Teols Help
Ie B
; Time Control for Traffic Light
&3
g’ click . .
‘
Edit Ladder & Y )R
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Truy cap website https:/plcmitsubishi.com dé c6 thém nhiéu tai liéu va bai viét huéng dan ky thuat hay

Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi

Hay liét ké v mo t3 nguyén tic hoat dong cla cdc thi€t bi , 1ap bang trang thdi . Duing ngdn
ngit ladder vi€t chuong trinh diéu khién , nap chuong trinh vao PLC , cho md hinh van hanh.

Bang Thiét bi cin dung (device Assignment)

LOAI | PIA CHi THIET BI TEN THIET BI HOAT PONG
NGO X24
VAO X25
YO
Y1
NGO Y2
RA Y20
Y21
Y23

BAITAP D4, D5 : PIEU KHIEN BANG TAI VA ROBOT CUNG CAP SAN PHAM

752 SWODSC-FXTRN-BEG-E = 1=)x]

J File  Edit  Simulation Toolz Help
r
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Truy cap website https:/plemitsubishi.com dé c6 thém nhiéu tai liéu va bai viét hudng dan k¥ thuat hay

Truong DPHCN TP.HCM
Trung Tam CONG NGHE PIEN

CIAO TRINH PLC
Mitsubishi

Hay liét ké va mo td nguyén tic hoat dong clia cdc thi€t bi , [ap bdng trang thdi . Dling ngdn
ngit ladder viét chuong trinh diéu khién , nap chuong trinh vio PLC , cho m6 hinh van hanh.

Bang Thiét bi cin dung (device Assignment)

LOAI | PIA CHI THIET BI TEN THIET BI HOAT PONG
X00
NGO Xol
N X02
VAO X0
X05
X20
NGO Y03
RA Y05

BAITAP D6 :PIEU KHIEN KHGI PONG VA DUNG BANG TAI
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Truy cép website https://plcmitsubishi.com dé c6 thém nhiéu tai lidu va bai viét huéng dan k¥ thuat hay

Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi
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J File  Edit  Simulation Tools  Help
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¥5(Btarting paint) - Middle conveyar
Y2(Forward)
Y3{Reverse)

Lower canveyar
Y4(Farward)
Ya{Reverse)

JEroiect Edit  Convert “iew Online Tools

[ Irun

7y
{END K : ]
| Lamp display I i
© o0 o0
i 9000
@D @ |
© 3 003 | |
o a © a
26 |
I i | |
® (FreiT |
Spomsecio:dl Cperation switches |
LSRR |
4z Oz
O3 013
042 ©1a R I = =

017 017 FB2 I
O 20 O 20 OFF ©ON OFF oM

@21 021
Q22 O 22 FBE2 -x22
023 023 I \‘ \‘

Q24 O 24
O 25 O 25
| ED EC B E Y B e B [ 0x oz Pml
Ready RUN ]
Astan||| ) @ S 8 B |[7s. Els] [GREB] «33rm

Hiy liét ké vd mo t3 nguyén tic hoat dong clia cdc thi€t bi , 14p bdng trang th4i . Duing ngdn
ngit ladder viét chuong trinh diéu khién , nap chuong trinh vio PLC , cho m6 hinh van hanh.

Bang Thié€'t bi can dung (device Assignment)

LOAI | PIA CHI THIETBI | TEN THIET BI HOAT PONG
NGO
VAO
NGO
RA

BAI TAP E1 : PIEU KHIEN PEN GIAO THONG VOI BA PEN PON DUNG NUT
NHAN
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Truy cap website https:/plcmitsubishi.com dé c6 thém nhiéu tai liéu va bai viét huéng dan ky thuat hay

Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi
777 SWOD5SC-FXTRN-BEG-E o]

|| File  Edt Simustion Teols Help
L=

g Pushbutton Signal
"‘ﬁ; ;
g click . '—
‘
Edit Ladder

G ¥ Ji{ R
Wiite to PLC _ _/ _4
¥2(Green) YO{Red)
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JEroiect Edit  Convert “iew Online Tools Operaﬁonpanef
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Hiy liét ké va mo ti nguyén tic hoat dong clia cdc thi€t bi , 14p bdng trang th4i . Dung ngdn
ngit ladder viét chuong trinh diéu khién , nap chuong trinh vao PLC , cho md hinh van hanh.

Bang Thié€'t bi can dung (device Assignment)

LOAI | PIA CHI THIETBI | TEN THIET BI HOAT PONG
NGO
VAO
NGO
RA

BAITAPE2 :PIEU KHIEN BANG TRUYEN RE NHANH
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Truy cap website https:/plcmitsubishi.com dé c6 thém nhiéu tai liéu va bai viét huéng dan ky thuat hay

Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi

752 SWODSC-FXTRN-BEG-E
J File  Edit  Simulation Tools  Help
F

H1{Upper)
w2(Middle)
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Hiy liét ké va mo ti nguyén tic hoat dong clia cdc thi€t bi , 14p bdng trang thdi . Dung ngdn
ngit ladder vi€t chuong trinh diéu khién , nap chuong trinh vao PLC , cho md hinh van hanh.

Bang Thiét bi cAn dung (device Assignment)

LOAI | PIA CHI THIETBI | TEN THIET BI HOAT PONG
NGO
VAO
NGO
RA

Chuong trinh ladder bai tap E2
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Truong PHCN TP.HCM

CIAO TRINH PLC

Trung Tam CONG NGHE PIEN Mitsubishi
izd (%0200 X000
o oo
{1001 4
{1002 K
001 X002 X003
a— | || || [sET  voos  }
001 X002 X003

BAI TAP E3 :PIEU KHIEN BANG TAI VA ROBOT
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[ReT woos H

[END H
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Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi

752 SWODSC-FXTRN-BEG-E

J File  Edit  Simulation Tools  Help
F

Y2{Unload command)

#O(Starting point)
H1({Part on tahle)
#2{Rohot aperation finished)

Y1 {Canveyar forward)

JEroiect Edit  Convert “iew Online Tools

[ Irun
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IEERE——T |
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® o) @2
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Ready RUN ]
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Hiy liét ké va mo ti nguyén tic hoat dong clia cdc thi€t bi , 14p bdng trang thdi . Dung ngdn
ngit ladder vi€t chuong trinh diéu khién , nap chuong trinh vao PLC , cho md hinh van hanh.

Bang Thiét bi cAn dung (device Assignment)

LOAI | PIA CHI THIETBI | TEN THIET BI HOAT PONG
NGO
VAO
NGO
RA

BO MON TU BONG 20



Truy cap website https:/plemitsubishi.com dé c6 thém nhiéu tai liéu va bai viét hudng dan k¥ thuat hay

Truong PHCN TP.HCM

CIAO TRINH PLC

Trung Tam CONG NGHE PIEN Mitsubishi
Chuong trinh ladder bai tap E3
02
o— | oo Y
xlililill KIIIII;“I XIIIEiE
— 3t {0 )
o000 A0 Aoz
s — —H# o2
It {END H
BAI TAP E4 :PIEU KHIEN BANG TAI MAY KHOAN VA ROBOT
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Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi

752 SWODSC-FXTRN-BEG-E

J File  Edit  Simulation Tools  Help
F

| N £
~ Y2(Start drilling)

HO{Drilling)

¥ (Part under drilly
H2(Drilled correctly)
H3(Drilled wrong)

YO{Supply command)

\

.-.\."_‘4\‘ ‘-—T— W

Y1(Conveyurf0nuvard " E b

JEroiect Edit  Convert “iew Online Tools

Lamp displ ]
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Ready RUN ]
Astan||| ) @ S 8 B |75 Bls| [GXNpap [ «5erm

Hiy liét ké va mo ta nguyén tic hoat dong clia cdc thi€t bi, 1ap bdng trang thdi . Duing ngdn
ngit ladder vi€t chuong trinh diéu khién , nap chuong trinh vao PLC , cho md hinh van hanh.

Bang Thiét bi cAn dung (device Assignment)

LOAI | PIA CHI THIETBI | TEN THIET BI HOAT PONG
NGO
VAO
NGO
RA

Chuong trinh ladder bai tap E4
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Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi
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BAITAP E5 : PIEU KHIEN BANG TAI VA ROBOT CUNG CAP SAN PHAM
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Truong PHCN TP.HCM
Trung Tam CONG NGHE PIEN

72 SWODSC-FXTRN-BEG-E
J File Edit  Simulstion Tools  Help
P

JEroiect Edit Conwvert View Online Tools

YO{Supply command)
HO(Starting painty

CIAO TRINH PLC
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¥2({Supply orange command)

H1{Box an canveyor)
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[IrRun .
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Ready W,— |
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Hiy liét ké va mo ti nguyén tic hoat dong clia cdc thi€t bi , 14p bdng trang thdi . Dung ngdn
ngit ladder vi€t chuong trinh diéu khién , nap chuong trinh vao PLC , cho md hinh van hanh.

Bang Thiét bi cAn dung (device Assignment)

LOAI | PIA CHI THIET BI

TEN THIET BI

HOAT PONG

NGO

VAO

NGO

RA
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Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi

Chuong trinh ladder bai tap ES
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BAI TAP E6 : PIEU KHIEN BANG TAI VA ROBOT CUNG CAP SAN PHAM
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Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi

752 SWODSC-FXTRN-BEG-E o ] |
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File  Edit  Simulation Tools  Help
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JEroiect Edit  Convert “iew Online Tools
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o 00000000
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Ready RUN ]

Mstant||| (1) @ 189 & | Eo|[is. [ENHE Q@ sozem

Hiy liét ké va mo ti nguyén tic hoat dong clia cdc thi€t bi , 14p bdng trang thdi . Dung ngdn
ngit ladder vi€t chuong trinh diéu khién , nap chuong trinh vao PLC , cho md hinh van hanh.

Bang Thié€'t bi can dung (device Assignment)

LOAI | PIA CHI THIETBI | TEN THIET BI HOAT PONG
NGO
VAO
NGO
RA
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Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi

Chuong trinh ladder bai tap E6
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BAI TAP F1: PIEU KHIEN CUA
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Truong DPHCN TP.HCM
Trung Tam CONG NGHE PIEN

CIAO TRINH PLC
Mitsubishi
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Hiy liét ké va mo ti nguyén tic hoat dong clia cdc thi€t bi , 14p bdng trang th4i . Dung ngdn
ngit ladder viét chuong trinh diéu khié€n , nap chuong trinh vio PLC , cho mé hinh van hanh.

Bang Thié€'t bi can dung (device Assignment)

LOAI | PIA CHI THIETBI | TEN THIET BI

HOAT PONG

NGO

N

VAO

NGO

RA

BAI TAP F2 : PIEU KHIEN CAC CG CAU DUNG
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Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi
i

|| File  Edt Simustion Teols Help
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Right curtain position
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Ready RUM ]
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Hiy liét ké va mo ti nguyén tic hoat dong clia cdc thi€t bi , 14p bdng trang th4i . Dung ngdn
ngit ladder viét chuong trinh diéu khién , nap chuong trinh vao PLC , cho md hinh van hanh.

Bang Thié€'t bi can dung (device Assignment)

LOAI | PIA CHI THIETBI | TEN THIET BI HOAT PONG
NGO
VAO
NGO
RA

BAITAP F3: PIEU KHIEN BANG TAI VA PITTONG
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Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi

752 SWODSC-FXTRN-BEG-E
J File  Edit  Simulation Tools  Help
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YO{Supply command)
#0(Starting point) ‘
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Ready RUM ]
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Hiy liét ké vd mo t3 nguyén tic hoat dong cla cdc thi€t bi , 1ap bdng trang thdi . Duing ngdn
ngit ladder vi€t chuong trinh diéu khién , nap chuong trinh vao PLC , cho md hinh van hanh.

Bang Thié€t bi can dung (device Assignment)

LOAI | PIA CHI THIETBI | TEN THIET BI HOAT PONG
NGO
VAO
NGO
RA
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Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi

Chuong trinh ladder bai tap F3
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Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi
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Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi

BAITAP F4 : PIEU KHIEN BANG TAI MAY KHOAN VA ROBOT

722 SWODSC-FXTRN-BEG-E
J File  Edit  Simulation Toolz Help
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¥2{Start drilling)
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Ready RUN ]
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Hiy liét ké va md td nguyén tic hoat dong cla cdc thi€t bi , 1ap bang trang thdi . Dung ngdén
ngit ladder vi€t chuong trinh diéu khién , nap chuong trinh vao PLC , cho md hinh van hanh.

Bang Thiét bi cAn dung (device Assignment)

LOAI | PIA CHI THIETBI | TEN THIET BI HOAT PONG
NGO
VAO
NGO
RA
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Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi

BAITAP F5: PIEU KHIEN BANG TAI MAY KHOAN VA ROBOT

¥ SWODSC-FXTRN-BEG-E

J File  Edit  Simulation Toolz Help
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Hiy liét ké va mo ti nguyén tic hoat dong clia cdc thi€t bi , 14p bdng trang th4i . Dung ngdn
ngit ladder vi€t chuong trinh diéu khién , nap chuong trinh vao PLC , cho md hinh van hanh.

Bang Thiét bi cAn dung (device Assignment)

LOAI | PIA CHI THIETBI | TEN THIET BI HOAT PONG
NGO
VAO
NGO
RA
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Truong PHCN TP.HCM

CIAO TRINH PLC

Trung Tam CONG NGHE PIEN Mitsubishi
Chuong trinh ladder bai tap F5
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Truong PHCN TP.HCM

CIAO TRINH PLC

Trung Tam CONG NGHE PIEN Mitsubishi
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Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi

BAITAP F6 : PIEU KHIEN BANG TAI VA THANG MAY
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Hiy liét ké va mo ta nguyén tic hoat dong clia cdc thi€t bi, 1ap bdng trang thdi . Duing ngdn
ngit ladder vi€t chudng trinh diéu khién , nap chuong trinh vio PLC , cho md hinh van hanh.

Bang Thiét bi cAn dung (device Assignment)

LOAI | PIA CHI THIETBI | TEN THIET BI HOAT PONG
NGO
VAO
NGO
RA
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Truong PHCN TP.HCM

CIAO TRINH PLC

Trung Tam CONG NGHE PIEN Mitsubishi
Chuong trinh ladder bai tap F6
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Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi
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19 {RET H

10 {END H

BAITAP F7 : PIEU KHIEN HOAT PONG CUA CANH TAY ROBOT
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Hiy liét ké va mo ta nguyén tic hoat dong clia cédc thi€t bi , 1ap bang trang th4i . Duing ngdn
ngit ladder viét chuong trinh diéu khién , nap chuong trinh vao PLC , cho md hinh van hanh.

Bang Thié€t bi cian diing (device Assignment)

LOAI | PIA CHI THIETBI | TEN THIET BI HOAT PONG
NGO
VAO
NGO
RA
Chuong trinh ladder bai tap F7
hB00Z
|:|—| I [sET =0 H
S0 X024
HsTLH— | {vo01 H
onza X000
o R —
003
a _| I [sET =1 iy
51 X001 X002 X003
1zHsTLFH— | | | | | [sET 52 H
e001 X002 X003
g —f | | | | [SET =2 H
e001 X002 X003
'3 | |4 | | [sET =4 H
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52
wmHsTL Sro0
AT001 A
Y002 H
{003 A
AT00S  H
<00 KAQD
= — | (T0
i [u]
I—l | {0 H

O
= | [SET SO H
3
EHsTL| 011 H
S0 H
SO0z H
Sr00g H
;x:cuml ;x:D1|1|
= — | 11 {voo7 H
012
” I [sET =0 H
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54
iS5 TL 1012
S0
Y002
{7003
(006
5 —f {4005
(006
i — | Y006
haulula k00
i3 —| { {T1
ol 1
— | o
T1
50 — | [SET =0
2 [RET
'3 [END

» Vidu 1: CHUONG TRiINH MO PHONG E-5
I. Cac thié€t bi dugc sit dung trong chuong trinh E-5:
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Jrees

E\Qili Il.ﬂ? PLC E':l 1-.& A
C4nh tay robot c6 nhiém vu cung cAp thling cacton cho bing t3i

Biing tii c6 nhiém vu di chuyén theo chiéu tir trdi sang phai .

B phin cung cip cam.

I1.Nguyén ly hoat dong :

Khi bat cong tic X24 thi bing tii hoat dong Y1 & ch€ d6 ON ( lic nay cdnh tay robot
chua cung c4p thung cacton bdi vi YO & ch€ do OFF ). Sau khi kich xung X20 , ldc nay cdnh
tay Robot s& cung cip thiing cacton cho bing t3i . bing tii di chuyén mang theo thiing cacton ,
khi thiing cacton d€n gin b phan cung cip cam thi sensor X1 sé& hoat dong dé tic dong Y1
chuyén tir trang thai On sang Off . Ti€p theo bd phin cung cAp cam sé& hoat dong thong qua
cdm bi€n
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X2 . Khi thiing cacton da c6 5 qua cam ( do bd dé€m counter thi€t 14p ) thi bd counter s& thong
bdo cho timer TO hoat dong @€ cho bing tdi mang thiing cacton chita cam d&n kho cA't giita .

Khi thiing cam di qua cudi biang ( Tai diy c6 ldp dit sensor X5 ) thi lic ndy cdnh tay Robot sé&
dudc kich hoat thong cdm bi€n X5 va relay phu trg M7 .

Bdng thiét bi :
Ngo thiét Tén thiét bi Ki hiéu Chifc nang
bi ngo 1/0
INPUT | Pi€m bit diu cta cdnh X000 | ON khi robot & tai vi tri bit ddu
tay robot
INPUT | Cdm bi€n nhan bi€thdp | X001 | On khi thiing cactong & phia dudi bd
cactdng trén bang tai phan cung cAp cam
INPUT | Cam bién cung cdp cam | X002 | On khi bd counter dém
INPUT C4m bién trang thdi X005 | On khi thiing cactong di qua dé trd vé
trang thai khdi tao ban dau
OUTPUT | Bo phin cung cdp thing | Y000 | Piéu khién bd phin cung c4p thiing
cactong thong qua canh cactong cho biang tai
tay robot
OUTPUT | Bing tdi chuyén dong Y001 | Bing tai chuyén dong khi Y1 & ch& do
theo chiéu tir trdi sang ON
phai
OUTPUT | B0 phan cung cAp cam Y002 | Khi Y2 & ché do ON thi cdc qui cam
dudc cung cap cho thung cactong

II1.Chuong trinh diéu khién :

1) Chuong trinh diéu khién co cdu hoat dopng hé :
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37 [END ]

2) Chuong trinh diéu khién co cdu dang xung :

a) Chuong trinh 1:
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b) Chuong trinh 2:
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Cic chuong trinh diéu khién 1 va 2 c6 ch& do hoat dong luan phién theo tir chu

ky,thong qua viéc sit dung sensor X5 1am méc khdi tao trang thai ban dau.Viéc sit dung mot
chuong trinh ty dong s€ 1am cong viéc tré nén don gian hon va hiéu qua hon trong cong tac
van hanh co ciu trong mot diy chuyén sdn xui't phifc tap .

1V. Cdc ham l¢nh duoc sit dung trong chuong trinh di¢u khién :

1.
2.

6.

Ham LD, LDP : dung tao trang théi kich hoat cho co c&u thong qua X20 .

Ham AND ,ANI,: ding lam cic ti€p di€m trang thdi cho cdc sensor , bing tai,
counter , cinh tay Robot, relay trang thai M.

Ham OR ,0ORI : diing 1am cdc ti€p di€m trang thdi cho cdc sensor , bing tii, counter ,
cénh tay Robot, relay trang thdi M.

Ham SET, RST : dung lam trang thdi khdi tao cho Counter va cd cAu thong qua relay
trang thdi M9.

Ham PLS : dung lam trang thdi khdi tao chuong trinh thong qua Y006. (Ching ta ciing
c6 thé dung kénh PLF @€ khdi tao chuong trinh di€u khién ).

Ham MRD :dung tao cdc nhdnh cho mach dién bac thang .

Piéu khién ¢ ciu :

e Sau khi nap chuong trinh [Write to PLC ].

e Lic ndy bo plc sé& chuyé tir trang thai OFF sang RUN .

e Batcong tic X24 , d€ cho bing tdi hoat dong ( lic nay chi c6 duy nhit bing
tdi hoat dong trong cd ciu ).

e Nhan niit nhadn X20 d€ cho co ciu hoat dong . (Canh tay Robot sé& cung cip
thung chtra cam ).

Céc thi€t bi :

Céanh tay Robot :
Nhiém vu chinh cia cdnh
tay Robot 12 cung cap
thiing cactong cho day
chuyén .C4nh tay robot
hoat dong khi né & vi tri
di€m bit diu nhu hinh.

Bing tai :
Nhiém vu clia bing tii 12 vin chuyén
thiing cactong rong dén b phan cung cap
cam va van chyén thiing chita cam dén
ndi luu tri .
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e BO phin cung ciAp cam :
Nhiém vu chinh ctia bd phdn nay la cung cap cam cho thiing

cactong & phia dudi thanh trugt cung cp cam .

e C4m bi€n nhan bi€t : ( cdm bi€n hdong ngoai )

Sensor X5 ¢6 nhiém vu nhan biét thuing chita cam di qua , biing

cdch nhian dudng vién phia hong cda thiing chita cam .

C&m bi€n nhan biét thing cactong khi thiing d€n gan b phan

cung cAp cam Ia sensor XI.

[N DN [ Ve ~ A N
Cam bié€n diéu khién qud trinh cung cip cam la sensor X2.

> Vidu2: MA@CH DEN GIGO THONG H@AI CHE PO

CIAO TRINH PLC

Mitsubishi

Mach dén giao thong 12 yéu cau thi€t y&u cho phan thuc hanh diéu khién @ng dung ding bd
diéu khién 1ap trinh PLC . Mach dén giao thong c6 thé dugc thi€t 1ap bing ciu 1énh tudn tu

ho#c nglu nhién .

[.LNguyén ly hoat dong :

1. bang trang thdi hoat dong :

Ché @ 1:
THU TU VANG | [BON |XANH2 |VANG?2
1 0 0 0 0
2 0 1 0 0 0
3 0 0 I 0 0
4 0 0 0 1 0
5 il 0 0 0 0 i
Ché @ 2:
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THUTU | XANH1| VANG1 |PO1 |XANH2|VANG2| PO2
1 0 1 0 0 1 0
2 0 0 0 0 0 0
3 0 1 0 0 1 0

2. Biéu do trang thdi :

CHE PO 1:

XANH 1

VANG 1

PO 1

XANH 2

VANG 2

CHE PO 2:

VANG 1

VANG 2

IL.Chuong trinh diéu khién :
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1. Chuong trinh diéu khién tudn tu :

hiZ002

o | [sET s0 N
50

3HsTL [FRST +vooo w005 H
o XnEd

l | r

aHsTL—f [sET 1 N
50 XDz

13HsTL— | [sET 7 N
51

17HETL [sET wooo K

19 [sET +oo0s H

20 [RsT woo01 K

21 [RsT ooz H

) [sET &2 H
g7 K28

2 5TL {To M

0

28 | [sET sz N
53

31H5TL [sET o4 H

KX] [RsT vyoos K

KA
34 {T1 M
T

37 | [sET s4 N
54

40 sTL [sET ooz H

42 [sET voo2 K

&3 [RsT o4 H

BO MON TU BONG 52



Truy cap website https:/plemitsubishi.com dé c6 thém nhiéu tai liéu va bai viét hudng dan k¥ thuat hay

Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi
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a7 [END H
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2. Chuong trinh diéu khién ngdu nhién:

X0 T2
y <T0 K40
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X1 T4
| (15 =5
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chuong VI

LUA CHON, LAP DAT, KIEM TRA
VA BAO TRI HE THONG PLC

L Xem xét su khd thi :

Trong trudng hdp nao dé viéc xem xét vé& sy kha thi 12 yéu cidu khong thé thi€u trong mot
quyét dinh hay mot gidi phap diéu khién. Pham vi cda linh vyc nay cé thé thay doi rat
nhiéu, tir viéc don gidn 13 dic t3 tinh kha thi clia yéu cAu cho dé&n viéc phin tich toan dién
moi trudng hop. Viéc nghién citu tinh kha thi bao gdm nhitng linh vuc sau:

- tinh kh3 thi vé kinh t&
- tinh kh3 thi vé€ k§ thuit
- sy lva chon cdc phuong dn : nghién cttu danh gia ciac phuong 4n d€ dua ra phuong 4n

toi uu.
II. Trinh tu thiét ké hé thong PLC:

Vi PLC dugc thiét k€ dang modun nén gan nhu viéc thi€t k& va cai dit phan citng, phan mém
dugc thuc hién d6ng thoi nhung doc lap véi nhau. Viéc thyc hién nhu vay cé uu diém 1a tiét
kiém thdi gian va hé thong linh hoat bat chi't chifc ning clia hé thong.

L Chon PLC :

Hién nay trén thi trudng cé rat nhiéu loai PLC véi cdc tinh ning ngdy cang dugc ting
cudng nhim cdi thién hiéu sui't va chit lugng. Tuy nhién, hau h&t PLC clng cd thi ¢6 cic
chitc ning diéu khién twong duong nhau. Piém khic nhau quan trong nhat 1a & ngon ngit 1ap
trinh, cling véi cdc mifc dd vé su hd trd clia nha sidn xuit. Sy hd trg tif nha sin xuit 13 yéu t&
quan trong khi thuc hién thi€t k&€ mot hé thdng di¢u khi€n tu dong.

Viéc chon PLC ciia hing nao la do sy quen diing ddi véi PLC dé va hé thong diéu khién
n6i chung. PSi v6i nhitng ngudi ¢6 kinh nghiém trong viéc thi€t k& va 1dp dit hé thong diéu
khién, van dé quan trong 1a sy vugt troi vé k¥ thuat va hiéu suit. PSi v6i nhitng ngudi chua cé
kinh nghiém nhiéu vé PLC va khong nim vitng v€ thi trudng PLC thi ciAn xem xét nhitng van
dé sau day :

- ngudi dung c6 nhan dugc sy hd trg trong cong viéc thi€t k&?

- Tilé vé thi trudng va linh vuc tng dung clia nha sin xuit.

- Nha sin xuat c6 t& chifc cdc khod huan luyén vé hé thng PLC dang su dung?

- S8 tay va tai liéu hién c6 v6i ngdn ngit doc dudc.

- Kh3 niing tuong thich giita cdc hé thong tuong duong hoic loai PLC khéc clia cling
nha sdn xuit.

- Phuong phdp lap trinh c6 thich hgp véi cac diéu khién tng dung.

2. Loai va co PLC:

Su Iyu chon nay c6 thé thuc hién cling v6i viéc Iva chon nha sin xuit PLC. Quy md cla
hé théng c6 mot sd diém cin xem xét:

- Yéu caungd vao ra can thiét
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- Loaingd vao/ra.
- Dung lugng bo nhd.
- Té6c dd va kha ning cda CPU va tip 1énh.

3.  So'luong ngo vao ra:

S6 lugng ngd vao ra clia PLC phai c¢6 kha ning ddp ¢ng di s6 dudng tin hiéu tir cAm bi€n
ciing nhu dudng diéu khién phan cong suit do cd cdu tic dong. C4c tin hiéu khong nhitng tuin
theo cdc chi tiéu k§ thuit clia hé thdng nhu 12 mic dién 4p, dong tdi, tin s§ ddp Gng ma con
quan tim dén cdc di€m sau:

- SO lugng va ngd vao ra trén mdi modun(hay trén PLC néu cdc ngd vao ra c6 sin
trén PLC) .

- Su cdch ly giita bo diéu khién va phan cong suat diéu khi€n co ciu tdc dong.

- Nhu ciu vé ngd vao ra st ly toc dd cao, diéu khién diu ra tir xa, hay cdc chic ning
chuyén dung khac.

- Nhu cdu mé rong thém kha ning md rong va lip dit thém ngd vao ra.

- Ngudn cip dién cho cdc ngd vao ra, nghi 13 nhu ciu c6 modun PSU (Power Source
Unitl) cung c4p cho mach chuyén d6i tin hiéu hay co ciu tic dong

4. Dung lugng bo nhd:

D3&i v6i PLC c6 khd ning md rong bd nhé thi dung Iugng b nhé ¢ thé duge mé rong
bing cdch gin thém hop bd nhé (memory cassette). Dung lugng bo nhé phu thudc vao s
lugng ngd vao ra st dung trén hé thong. Mot chuong trinh diéu khién phic tap, ding nhieu
logic khéa 1dn hay cdc chuong trinh trinh tu hi€n nhién cAn nhiéu bd nhé hon 1a chuong trinh
don gian.

BO NHG CAN THIET = BO NHG NGO VAO RA + BO NHG CHUGNG TRINH + BO
NHG LUU DU LIEU CHO CAC LENH CHUYEN DUNG + KHOANG DUNG LUONG
CAN THIET CHO MG RONG VA HIEU CHINH CHUONG TRINH SAU NAY.

5. Tadp léenh CPU:

Moi PLC déu phai c6 tip 1énh dé€ phuc vu cho viéc 1ap trinh gidi quyét cac nhiém vu diéu
khién. T4t cd ciac PLC déu c6 thé hiéu dugc 1énh diéu khién logic, diéu khién trinh ti... sy
khdc nhau ndi bat 12 kha ning s 1y dif liéu, nhitng chiic ning chuyén diung va truyén thong.

PLC loai 16n c6 tap 1énh manh hon cdc PLC nhd hon. Tuy nhién ta nén xem xét k§ kha nang
ctia PLC loai nhd va trung binh thudng c6 thé ciing c6 cdc chifc ning chuyén diing rit tot nhu
chitc ning diéu khién PID.

O céc PLC dang modun c6 thé lva chon dugc modun CPU véi cdc mic dd va téc do va
kha ning st 1y. Khi s6 lugng va khd ning sit Iy ting, yéu cau vé tdc 46 CPU ciing ting, vi khi
d6 CPU phai x& 1y nhiéu 1énh hon trong mdt chu ky quét cia PLC. Piéu d6 cé thé doi hdi
phdi duing CPU manh hon néu thdi gian quét khong ddp ng dugc nhu cau.
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D€ ¢6 thé Iya chon duge mot hé thdng ddp tng dudc nhu cau diéu khién, viéc thi€t k&
phin citng va phan mém c6 thé dugc thuc hién doc 1ap.

II1.T6 chiic bo'tri phdn ciing hé thong:
Khi xdc dinh dudc phan citng thich hop, chiing ta phdi xem xét d&€n van dé bo tri né nhu

th€ nao trén hé thong. Cong viéc nay don gidn 1a viéc xdc dinh vi tri titng modul: CPU, modul
md rong, modul chifc ning chuyén dung dudc 1dp trén thanh ray.

Viéc ldp dit thudong bi€u dién bing so dd v4i chi ti€t vé vi tri, loai modul, mic tin hiéu va
vi tri trong bd nhé

PSU Main 240V 0-10V 24V 24V 0-10V
CPU 8Ngd | ... 2 kénh 16 ngd | 8 ngd 4 kénh
240V Digital Analog Digital | Digital | Analog
AC
Ngd ra Ngd vao

B tri cdc PLC dang modul

1. Bo tri trong tu dién:

C6 thé c6 nhiu cdch bd trf th dién PLC, phu thudc vao s6 lugng va loai thi€t bi sit dung
va kich thude vat 1y cla ti dién. Ngudi ta thudng gin PLC vao vi tri thuin tién cho thao tic,
cho phép:

- Chen vao va thém modul

- Noi cdc panen lap trinh

- DE& dang thao tidc ndi ddy phia tru6c va phia sau panen
- Quan sdt dé dang cdc den chi bdo

D& gidm bét dnh hudng cda nhiéu, thanh gin PLC thudng dit cich xa tdi thi€u 80 —
100mm; khodng cdch ndy nhiim tao sy thong thodng cho cdc modul gin trén thanh.

2.  Kétndiday:

Cong viéc thi€t k& phin citng s& dua vao so @6 bo tri va chi ti€t cic modul d€ trién khai so
dd ndi day cho viéc 1dp dit thanh va ndi cdp vdi cdc thi€t bi cia nha mdy. Nhiém vu thi€t k&
vé dién bao gdm hoach dinh dudng ndi cép, chi ti€t bd tri thanh, ngudn cip dién va duong diy
cho modul truyén thong. Pudng di cda cdp phai dugc xem xét d€ tranh nhiéu, cdc cdp c6 lién
hé v4i nhau duge nhdm chung lai v6i nhau va dugc tdch biét véi cdc nhom khéc.
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Viéc thi€t k&€ nén ding cdp c6 boc che chin d€ ndi vdi cdc ngd vao/ra cia PLC. Khi ndi
cép dai, cdc dudng tin hi€u vao va ra nén tach riéng trén cic day cdp khic nhau. Cic boc che
chin nén dugc ndi di't tai mot di€m duy nha't d€ tranh nhiéu ndi dat tin hiéu.

3. Ldp ddt:

Viéc 1dp dit phan citng bao gom viéc bd tri cdc td dién va cdc thanh gdn trén PLC, sau d6
13p dit va ndi day.

TG gin PLC va cédc khe cim phu phai dugc ddp tng diy di yéu ciu vé moi trudng, nhu
van d& bido mit, an toan va bio vé nhu sau:

- Bao mat: ti dit 8 noi chit chdn va clra ¢6 khod.

- Antoan: trang bi mach ty dong ngit hay bdo dong né€u ti dién bi m&

- Bdo vé: trdnh do Am hay mdi trudng in mon do khong khi bing cdch lam kin trén
khung nip. Viéc ngin tinh dién bing cdch ndi di't cho than khung lip.

- V6i muc dich bdo tri, cdc khe cim dudc bd tri d& dang thuc hién ki€m tra, thay thé
cdc modul. C4c dén chi thi on/off hay dén chi thi trang th4i hoat dong nén gin trén
ctra tad.

IV.Chay thii chuong trinh:

Khi hoan tat viéc lip dit hé thdng, budc k€ ti€p 1a thi hé thong. Viéc chay thit chuong
trinh gém hai giai doan cd ban:

- Kiém tra viéc k&t ndi day giita PLC va cac thi€t bi dudc di€ukhién.

- Cai chuong trinh diéu khién va chay thit chuong trinh

Viéc ndi k&t hé thdng phadi dudc thyc hién cin thin d€ ddm bdo cdc ngd vao/ra dugc ndi

ding d&€n cdc ngd vao/ra trén PLC. TruSc khi phan ciing dugc ki€m tra, phdi ki€m tra lai toan
bo c4dc ngudn cAp dién chinh, viéc ndi dat.
Chay thit chuong trinh vdi ngé vao gid lap:

Cone tic Pén thtr/ro le

PLC tht

E:I®®

[, —

&

Gia 1ap tin hiéu analog G ngd Thi tin hi€u analog &

Gid ldp diing cong tdc

Lip dit va chay chuong trinh trén hé thong that: khi chuong trinh da chay thi¥ tot, ta c6 thé
chuyén sang budc thit trén thiét bi thuc t& .
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Hiéu chinh chuong trinh:

M3t trong nhitng wu diém 16n ciia PLC 1a d& dang thay ddi chuong trinh. O giai doan thi€t
k& va hoan tit dy 4n, vu di€m nay cho phép thay d6i va thir di thit lai nhiéu 1an chuong trinh
dé&n khi thod min thi€t k€.

Luu chuong trinh du phong: Khi hoan tit giai doan thir va hiéu chinh chuong trinh, c4dc bin
sao du phong tuong ng vdi tiing giai doan phdi dugc Ivu trit kém theo cdc md ta vé chiing.
Ngay ca khi chuong trinh dugc viét xong nén luu modt ban duy phong d€ nap lai chuong trinh
khi bd nhé trén PLC bi hu.

V.Lép tai liéu cho hé thong:
Tap tai liéu day dd cho viéc 1dp dit PLC nén bao gdm cdc phan sau:
- Cédc dic tad vé k& hoach hay ti€n trinh thuc hién.
- Céc dic t3 va dic diém vé yéu cau diéu khién
- Céc dic td vé PLC gdm c4 s6 tay vé thiét bi cAn diéu khién.
- Céc dic t vé cdc chifc ning clia chuong trinh diéu khi€n, gdm luu dd hay sd dd chic
ning, bd nhé va su cidp phat bd nhd.
- Toan bd chuong trinh ciing vGi cac chi thich va gidi thich.
- Tap chuong trinh dy phong.
- S0 dd 1dp dit dién va md ta
- Danh sdch cdc thi€t bi xuat nhap dif li€u gdm ca man hinh hién thi, mdy in...
- S6 tay st dung ghi chi ti€t trinh ty khdi dong hé thong, dirng hé théng va cdc bdo
dong ctia hé thong.

VI.Bdo tri hé thong PLC:

1. Léido PLC:

PLC dugc thi€t k& dé€ hoat dong tinh ciy va bén vitng trong mdi trudng cong nghiép. Pay 1a
wu di€m chinh vugt troi so v6i diéu khién cd dién ti truyén thong va diéu khién tit mdy vi tinh.
Do ciu triic mach dién t& mach va cdn tinh dién hiéu qui nén c4dc mach dién trong PLC st
dung an toan & cdc ndi khong thuin Igi vé mdi trudng, d& giy ra cdc hu héng cho phin cing
vé dién va vé vat ly.

PLC dugc bdo vé tranh cdc khd nidng hu hdong trén cdc ngd vao/ra bdi cdc mach cdch ly
quang (opto-isolated). Viéc ding bd nhé RAM c6 ngudn pin nudi hay EEPROM luu giit dudc
chuong trinh bdo ddm dudc sdn xudt van dudc duy tri n€u chuong trinh bi mit hay sai do
ngudn cip dién bi hdng hay trong cdc trudng hgp tuong tu. Tém lai, cdc bién phdp kha thi
trong thi€t k& dugc d4p dung cho PLC nhiim dat dugc do tin cdy cao c6 thé dugc vdi gid thanh
hop 1.
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Ty 1& A
Hu hdng

_/

& »
<« »

Khodng thdi gian hoat dong (ot Thoi gian

»

Do thi biéu dién ti 1¢ phdn trdm hu héng theo thoi gian

Tuy nhién, dd tin cy cao khong c¢6 nghia 12 hé thong hoan toan khong bi héng. Du sit
dung cdc vi mach dién tr c6 chit lugng cao va dudc 1dp rdp theo tiéu chuin cao thi PLC vin
c6 16i. PLC thudng dugc thtt rat k§ true khi xudt xudng va ching dugc cho chay lién tuc
chuong trinh thi trong thdi gian dai.

Léi do PLC: cic 16i nghiém trong 1am cho PLC bi ngung hoat dong, mt sd 18i khac c6 thé
cho phép PLC ti€p tuc hoat dong, hién thi ma 15i trén cdc man hinh thong bdo hay trén céc
deén bay doan. Khi Self-test khong thanh cong, PLC bi ngiing hoat ddng va khong khdi dong
dugc cho dén khi 16i dude khic phuc.

2. Léi ti phdn citng bén ngoai PLC:

PLC 132 mot phin trong phan diéu khién; trong hé thdng c6 cdm bién, co ciu tic dong, day
k&t ndi, ngudn ciAp dién va chuong trinh diéu khién. Mdi phin déu c6 kha ning hu hdng; tuy
nhién phan Ion ty 1& hu hdng thudc vé cdc b phan, thi€t bi nim bén ngoai PLC nhu:

- Hu hdng thi€t bi vao/ra — mach chuyén ddi tin hiéu hay cd ciu tic dong.
- Huhdng phan diy k&t ndi.

- Hu hdng phan day két ndi truyén thong.

- Ngudn cap dién khong dn dinh — nhi€u hai mic ngudn.

3. Trinh tu ldp trinh bdo l6i:

Vdn dé bdo vé: Mot dang 16i trong PLC vé st 1y thuong lién quan d&én mach bio vé
(watchdog). Hau hét PLC c6 trang bi role bio vé(watchdog relay) bén trong ding dé diéu
khién ngudn cAp dién cho mdt hay nhiéu thi€t bi bén ngoai.

Vdn dé an toan: Mic du chuong trinh c¢6 hoan hdo va tinh vi d&€n dau thi ciing c6 khi st 1y
sai, chuong trinh s€ lam viéc khong ding ngay cd khi PLC dang hoat dong binh thudng. Vi
khong c6 PLC nao c6 dd tin cay 1a 100% nén 1a chi c6 cach 1a thi€t k€ mot hé thdng an toan
thong qua mach phan ciing hon 1a thong qua phan mém.
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4. Mach an toan bang phédn ciing:

Cédc mach nay phai dudc thi€t k&€ doc 1ap v6i PLC va nén phdi hop véi cdc cong tic bio

vé(watchdog relay) ciia PLC d€ ddm bdo mach nay thuc hién viéc ngit hé thdng né€u PLC bi
16i.
Thudng niit nhan Start vaStop dugc thi€t k&€ ndi vio ngd vao clia PLC, nghia 1a Start va Stop
dudc thuc hién bdi chuong trinh, trong khi d6 cong tic va nit nhAin EMERGENCY STOP
(dirng khin cAp) dung d€ dirng sy chuyén dong clia may va cdc thiét bi c6 nhiéu kha ning gay
nguy hi€m phdi dudc thi€t k&€ & mach phan citng.

Cong tic .
wachtdog tit PLC bén mach emerg/ency
. o, stop ctia hé thong
nut nhan emergency Khod ho
N stop cuc bd (dung)
Nguon @) (@)
dién I/ |/ I/
Maiy 0 Miy 1 May 2
Mach phén ciing EMERGENCY STOP thong dung
5. Sittaldi:

Khi hé thong diéu khién chua 1am viéc hay dang chay ding, nguyén nhan cidc hu hdng
phéi dugc xdc dinh, phdi dugc khic phuc theo trinh ty:
- Ghi chu va nghién cu céc tri€u ching.
- Xdc dinh cdc viang c6 nghi van.
- Colap 16i.
- Stra 16i.

Sita 16i : néu 16i da dudc xdc dinh thi cAn phdi thay th€ mdt modun nao d6; khi d6, tuy
thudc vao chifc ning cia modun dé6 ma cé thé phdi cAu hinh lai cho hé thong. N&u 13i x4y ra
trong chuong trinh thi ngudi thi€t k& hé thong nén xem xét ky trudc khi thuc hién thay ddi nio
d6 clia chuong trinh, vi con c¢é cdc hoat dong khac lién quan dén cdc dong 1énh sé bi thay ddi.
Khi 161 & bén ngoai PLC, thi€t bi hay diy ndi s& dudc stra chita hay thay thé.

Chuong trinh

A
A 4

Cambién | | Mo-dun | Boxitly | | Mo-dun | | Thiétbi
ngo vao vao cia PLC ra ngo ra

A

Ngudn cap dién

Cdc thanh phédn ciia hé thong PLC
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ChuongVI

s DUNG PHAN MEM FXGP-WINE
1-Gidi thiéu:

Phin mém Iap trinh cho PLC ctia MITSUBISHI ELECTRIC I3 phin mém
FXGP-WINE .Phin mém nay cho phép lap trinh trén cdc co ciu sin xuit thuc t€.Pay 1a
phan mém t¢ng dung dua trén WINDOWS . Ngoai ra hing MITSUBISHI con ¢6 phan mém
md phdng dua trén cdc co ciu sdn xuat thuc t€ ,;nhdim gitdp ching ta ¢6 mdt céi nhin khdi
quat hon.

-Dung luong cia FX_WINE 1,38 MB.

-Cai dit trén tit ci cdc hé diéu hanh WINDOWS

-Bd nhé 8MB hoic 16n hon.

-Display 640x480 hodc cao hon.

-Cong k&t ndi tir PLC d&€n mdy tinh, cdp truyén RS-232C nén mdy tinh cin it nhit
mot cdng COM1 hoic nhiéu hon.

Khdi tao phin mém FX_WINE:

Fide and Folder 1asks E LI5H '.H Exhpp BLL "A EXDLL.OLL
- - 2
g Hhis Fik

.; = t
Y Capy this Fi X RIFC AR S t_)/' “‘iﬁ e
ﬂ. tiich this fie o the Wish n n
"
i _,J E-mad thi
. x imfste s Fi
| ot places 3 Click vao bi€u tugng FX dé khdi tao

phan lap trinh FX-WINE

l Copyright (E)1996 Mitsubishi Electric Corporation
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I1.Phdn mém FXGPWINE:
Sau khi khdi tao chuong trinh 1ap trinh FXGPWINE trén man hinh s& xudt hién ctta s6

PLC type setting
PLC type setting
T FX0 { FX0S 2K
~ FXON Cancel
Help

i~ FX2[before ¥2.3]
" FX2 | Fx2C

= Fx2N

Chon ho FX cin dung cho viéc 14p trinh , sau dé click OK.

1.Giao dién FXGPWINE:

Thanh ¥eno

A SWOPC-FXGPIWIN-E - untithD]
Fie Edt Took Search “iew PLC MonkerfTest ¥ptio

EEFE B E ) EIEJEJEIEJDEIH (2]

.

E Instruction

NOP

Dang [&p trinh bdc thanh

NOF
NOF . o
yop  Dang l&p trinh sdu lénh

NOF

Thanh

cing cn

lgp trinh Dang l4p trinh sd d8 khél

Ilzsed eteps [ 0f 2000) Inzsert Fl

(wer] [ LA [oR (A8 [ouT ||
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2.Gidi thi¢u vé thanh Menu:
a.Menu File:

£ SWOPC-FXGP/WIN-E - untitl01
N Edit Tools Search Yiew PLC  MoniterfTest  Option  Window Help

Newt.., Ctrl+h p|p|p|p|p|p|p|ﬁ|
Opern, ., Chrl+O

Closed and open. ..

Save Ctrl4s

Save as...

Print... Ctrl+P

Print &ll...

Page setup...

Prink preview
Prinker setup...

LastFile

Exit
8 NOP
9 NOP
10 NOP
11 NOP

LIIZ_INOP

H: Ladder EH

Badgircut ~ |Programstep( 0/2000)  Piite [ B [
(hep]. . Jew [AE[HF[-O-[AF].— |. |

*New..: Tao mdt chuong trinh mdi.
*Open..: MGi mot chuong trinh mdi.
*Save : Luu mdt chuong trinh .
*Save as :Luu chudng trinh v8i mot tén khac.
*Exit : Thodt khdi chuong trinh FXGPWINE.
b.Menu edit :
e =]

Tools Search  Wiew PLC  Moniter/Test Option  window Help _|E||£|
O Urdo Crrl+z Ig!p'p'plplp'gﬂ

Cuk Chrl+i =1
i Chrl+C

o o [SET  s1 :I
Paste Chrl+y
Delete Delete

H I

3 Line delete Chrl+-Delete {SET Yool
Line insert
Elock select 3

{SET Yooz

Device name. ..

Drevvice comment. ..
Cail camment... {TO K20
Elock cormment. ..

9 | [ EN

2l | —'lll

|Completed. [Frogram stepi 107 2000} Wit | [F=1
P | oW [AFF O [ Ar L.— [
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* Cut : X04a tai vi tri con trd.

* Line delete :X6a mdt dong tai vi tri con tro. Cut Chri+x
. < A < ) Copy Zhrl+C
* Line Insert :Chén mot dong tai vi tri con trd.
Trong thanh Menu—Edit—Line insert Delete Delete
* Block select : Xdc dinh vi tri clia khdi tai up va Line delsts Ctri+Delste
dOWH Line inserk
' Block select »

* Coil comment: Vi tri cudn day.

* Block comment: Vi tri khoi.
Coil comment. ..

Black comment. ..

c.Menu Tools:
*Contact :Khai bdo céc ti€p di€m thudng déng va thudng md.
*Coil: Khédi bdo cudn day.
*Function: Khai bdo vé ham truyén.
*Wire: Khai bdo céc line trong mach.
*All clear:X6a tit cd line.
*Convert: Xac nhan cdc line.

/& SWOPC-FXGP/WIN-E - [Ladder] BEE

File Edit WEEEN Search  Views PLC  MonikeriTest  Option  Window  Help = ﬂ
o+ 1] (5] PIOOIPIPIPIEL] () (7]
M8l i‘
Function
0 _| Wire 3 [SET 51
5
3 Hs1 Al clear. [SET  YoO1
Convert
[SET Yooz
{T0 K20
9 [ EN

Ladder Program step( 10,/ 2000) YW'rite F=1
[ HELP | | Loy [AFE [ [Ar [dF [.— | |
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d.MenuView:

£ SWOPC-FXGP/WIN-E - untitl01
File Edit Tools Search BUEEN PLC  Moniker/Test Opkion  Window Help

m Ladder view P EEEE.

Inskruckion wigw

B Instruction SFC view
= Commenk vigw 3
n m Ladder Reqgister view

v Tool bar
0 |
v Status bar
v Function keys

2 — v Palette

ConkackiCoil list
Device used list
TC setting lisk

Comment display...

Zaam 3

e Bl - T T~ TS, B SO SCIRY U

-

Ladder Prograrm step( 3/ 2000) “rite

(HEP]_ | [ew [AF & [Ar [AF L— | |

Ladder view :Chuyén tif ngon ngit Instruction sang Ladder.
e Instruction view :Chuyén ti¥ ngdn ngit ladder [sad@“FisHEtion. ‘
K 2 R N Ifstruckion wiesw
e SFC view : Chuyén sang ngdn ngit SFC. SFC view
e Comment view: khai bdo vé cdc thi€t bi COmmEnE sk LiSvice name
N R Reqister wiew Device comment
la-‘p trinh. Elock cormmment

e Tool b :
Khai bdo tén cédc thiét bi I/O: v Thehar Cail comment
: w Status bar

Tai thanh Menu —-View—Comment View | . Function keys

Contack)Cail lisk
-Device name: tén thiét bi. Device used list

-Device comment: Chi thich vé USEEE S
thi€t bi X, Y, T, C, M, .
-Block comment: Chd thich vé Zoom v
khdi Ladder trong Step#.
-Coil comment : Chd thich vé cudn e 1= %]

a Devi | ok |
day trong Step#. l:'“ | oK
Tai ctta s6 Comment sau khi nhéfp w
[ Display all dewvice

double vao Device comment, tiy
theo viéc chon thi€t bi .Sau d6 khai bdo

Help

céc thi€t bi tai ctra s6 Comment. G6 vao tén cdc thi€t bi
X,Y,T,C,M,S chon OK.
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E Comment !E E

Dewvice Dewvice comment

-

®023 Ra|

Nhip double vao Block comment

~ 2 [N P
s& xud't hién clra sd Set Step numer. (P WIGTDED | OK |

Sau d6 xudt hién cta s6 Block comment |E| \ | Cancel
Tai day khai bdo cdc khdi (Block). \

Help

\
G®d vao s6 budc can chi thich . Chon OK

E Comment

Block comment

|3 | GO vao cac chu thich

l
Set step number H

Nh4p double vao Coil comment xuit hién
Step number 0K

cifa s& Set Step number. @ |
Sau d6 xuét hién ctra s6 Coil comment . ! Cancel
Tai day khai bdo cdc cudn day (Coil).

Help

G vao sd budc can chi thich . Chon OK
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i (| §
Step # Coil comment =

GO vao cac cha thich

e.Menu PLC :

= SWOPC-FXGP/WIN-E - untitld1
MoniteriTest  Option  Window  Help

File Edit Tools Search View HEEs

[C]=]S) [S] [ [F] MEEEE

Reqister data transfers

| Instruction
Er——
i Ladder

PLZ keyword current or delete. ., "N
Runtime program changes. .. =
PLC diagnostics. ..

Sampling trace 3

Parts...

e Tranfers : nap chuong trinh PLC tif mdy tinh d&n bo diéu khién 1ap trinh
> Read : nap chuong tit bd PLC vé mdy tinh .
> Write : nap chuong trinh tif may tinh d&€n by PLC.
> Verify : ¢6 chiic ning ki€m tra lai qua trinh nap chuong trinh.

e Register data tranfers : ki€m tra dif liéu thanh ghi .

e PLC memory clear : c6 chiic ning x6a bd nhé ctia PLC.

0]
1
2
3
!
5
5
7

BO MON TU PONG 107



Truy cap website https:/plcmitsubishi.com dé c6 thém nhiéu tai liéu va bai viét huéng dan ky thuat hay

Truong PHCN TP.HCM GIAO TRINH PLC
Trung Tam CONG NGHE PIEN Mitsubishi

J. Menu Option :

£z SWOPC-FXGP/WIN-E - untitlD1
File Edit Tools Search Wiew PLC  Moniter/Test [N

NMEEENEEEEEIEE
Pararmeter settings. ..
m Keryword setting, .. ﬂﬂ .
e BEE
: 1 ‘
Printer title, .. =
Device range setting... b

Cormment mave,..
PLC kype change. ..
Preferences. ..

e Window  Help

Program check. ..

EPROM transfers 3

Fornt...

e B n S = =t

Chifc ning quan trong nhat ctia thanh cong cu nay la ki€m tra 16i cia chuong trinh .
Chon Option —>Program check ... Sau d6 sé& xui't hién cita s& Program check

Program check E

" Syntax error check Exit
&+ Double coil check Cancel
Check device
v OUT v PLS Help
v SET v PLF
v RST v MC

T Circuit error check

Besult

Mo error.

e Syntax error check: kiém tra 16i vé cd phdp trong ngdn ngit 1ap trinh PLC.

e Double coil check, ki€m tra 16i vé& thiét bi ngd ra ctia PLC , bao gdm céc lénh:
OUT, SET, RST, PLS, PLF, MC.

e Circuit error check: ki€m tra vé 16i mach dién .

e Chon Exit d€ ki€m tra 18i ctia chuong trinh .

Chu y:
- No error : Khong c6 13i, va c6 thé nap chuong trinh tif mdy tinh vao PLC.
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III. Cdc budc lap mot chuong trinh moi:
1.M¢ mét tdp tin mai:
Nhan Ctrl+N, hoic vio Menu FILE®>NEW , hay c6 thé kich vio bi€u tugng | O |

2.Chon kiéu PLC:
Sau khi tao tip tin méi
s& xuat hién ctra s6 PLC type © FX0 | FX0S [ ox |
setting>FX1>0K. © P<ON | Cancel |
bep |
i~ FX2[before w2.3)
i~ FX2 { FX2C
O FX2ZN
3.M¢& mot tdp tin:

Kich vao biéu tugng ‘%’, hay vio Menu FILE->OPEN, hoic nhdn CTRL+O

4.Luu mét tap tin:
s 1R X o
Kich vao bi€u tugng , hay vao Menu FILE->SAVE, hodc nhan CTRL+S .

1V.  Phuong phdp ldp trinh:
1.Ngon ngit lap trinh LADDER:

Ngon ngit ladder thudng dudc st dung d€ thi€t k€ hé thdng diéu khi€n méi .Khi
vi€t chudng trinh ladder dé di€u khién thi€t bi c6 hoat dong don gidn thi it c6 dodi hdi vé
hoach dinh va thi€t k& chudng trinh .Ngudi vi€t chuong trinh c6 thé hiéu 16 cdc chic
ning ciing nhu hoat dong clia né , nhung chi trong mot thdi gian nhAt dinh thi ho s& quén
di.Do d6 cin phai c6 k& hoach d€ thi€t k&€ mot chuong trinh diéu khién 14p trinh dang
Ladder.

Ngo6n ngit 14p trinh ladder dugc st dung rong rai, day 1a ngdn ngit 1ap trinh dang
bic thang. Ngdn ngif nay c¢6 dang nhu mot sd do mach dién logic va dung cdc ky hiéu
dién d€ bi€u dién cdc cong tic logic ngd vao va céc relay logic ngd ra. Phan mém lap
trinh c¢6 nhi€ém vu bién dich cdc ky hi€u logic trén thanh ma mdy va dugc luu vao bd nhé
cia PLC. Sau d6, PLC sé& thuc hién cdc nhiém vu diéu khién theo logic thé hién trong
chuong trinh.

Ve phuong phép 1ap trinh ngdn ngir ladder gom cdc budc sau:

Xdc dinh yéu cau va phan tich yéu cau .

%
**

< Thi€t k& chuong trinh. E—Iﬁ
< Lap tai liu thi€t k€ chuong trinh. T

>

o
A5

Chay tht chuong trinh bang cdc mo hinh gid dinh.

Pay la thanh cong cu st dung l14p trinh cho Lader Bao
gdm céc ti€p di€m , cdc thiét bi va cdc ham truyén dat | [{X[{F
dung @& 1ap trinh mdt chuong trinh PLC. =
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a.Tiép diém thuong mé:
Kich biéu tugng IF hodc nhan phim F5.Xu4t hién ctta s§ Input device.

Input device E

4 [ Keep this dialog box

i |
\
\ oK Reference Cancel Help |

Gd vao tén thi€t bi ngd vao (Input device). Chon OK hay

b.Tiép diém thuong mé song song :
Kich vao biéu tugng 41 hoic nhan phim Shift + F5 .Trong ctra s6 Input device, go
vao tén thi€t bi ngd vao ( Input device). Chon OK hay Enter ().

c.Tiép diém thuong dong:
Kich vao biéu tugng ] hodc nhan phim F6 .Trong ctra s Input device , g6 vio tén
thi€t bi ngd vao ( Input device). Chon OK hay Enter ().

d. Tiép diém thuong déng song song :
Kich vao biéu tugng Y] hosc nhan phim F6 .Trong cita s6 Input device , gd vio tén
thi€t bi ngd vao ( Input device). Chon OK hay Enter ().

e. Xit ly trang thdi mach:
*Mach thing: Kich vio — hoic nhian phim F9 va Enter ().
*Mach ré nhdanh: Kich vao I hoic nhan phim Shitf+F9 va Enter ().
J. Cugn day:

Kich vao | hoic nhan phim F7 .XuA't hién ctra s§ Input device

<> [ Keep this dialog box

\ [1] 4 Beference Cancel Help

G vao tén thi€t bi ngd ra (output device). Chon OK hay enter
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Cdc dang cujn day:

*Cudn day Y:

—(vooa )1 *Relay phu tr¢g M:
*Cudn day Timer (T): —{M0

i *Relay trang thdi S: (cd hiéu)

—(TD y 5 g . >

*Cudn day Counter (C):
[y

i)
—co

g.Cung cdp ham truyén dat :
Kich vao biéu tugng E hoic nhan phim F8 .XuA't hién khung ctta s Input instruction

Input instruction . E

1} [~ Keep this dialog box

\ OK Reference Cancel Help |

Go vao tén ham truyén. Chon OK hay enter

Vi du:
SET SO
_, 1IseT  so 1
2.Dang INSTRUCTION:
Pay la dang 1ap trinh PLC dugc st dung cdc 1énh cd ban trong chuong 3 da trinh bay § trén.
Giaodién:
0 LD ®021 ﬂ

1 ouUT Yoo

G0 vao tén ham truyén. Hay Iénh
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b.Thanh cong cu:

[.LD | AND | .OR | ANB | OUT |
*Lénh LD: nhan phim F5

*Lénh AND: nhan phim F6

*Lé&nh OR: nhian phim F7

*Lénh ANB: nhan phim F8

*Lé&nh OUT: nhan phim F9

, 2

Chuy :
Cheén mdt dong trong vung lap trinh dang Instruction:

Trong thanh Menu — Edit—NOP insert..

NOP insert E

R Zut Chrl+
ange OK Copy Chrl4+C
- Paske Chrl+Yy
Cancel Dielete Delete

« Setting range |2 o 2 NOP overwrite

Help
—_— MOP insert. ..
MOP remove, ..
S6 can chén s0 dich tai vi tri vét sdng

V. BAI TAP UNG DUNG PHAN MEM FX-WINE
A-Nhiing ham logic co ban diing trong ldp trinh :
a. Hhm LD :

0 LD X0l

b. Ham LDI:
0 LDI £000

c. Ham LDP:

x000
UL

= - AHD 001

Lap ‘ ’( 3 O 7001
d. Ham LDF:

i 1000

=l <m>< 7 LD 1001

3 QT 7001
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e. Ham AND :

| mll mn | I 000
2 AND 1002
’ oy 8 O Y001
f. Ham ANDI :
°F3* L - w 0 LD 7000
1 1
5 N 7002
5 (IT 7001
g. Ham ANF :
0 LD 7000
*p W f »‘
| 3 QT 7001
h. Ham ANP :
_— U LD 2000
= o
B 0T Y00
i. HomOR:
0| o ) 1000
. 1 (R 2001
B A 1002
™ A Y001
_{
j» Ham ORI :
iRl L I (] ] Y000
| 1 (ORI 1001
B 9 (ORI 1002
(| 3O 7001
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k. Ham ORP :

om ; 1 LD 1000
Tl v o Y000
4 ANB
1 5 QUT 7001
1. Ham ORF
| L
S—H H oo YL LD H000
i x00on
4 ANB

—H 5 Q0T 7001

m. Ham ANB :
[ 1] LD xoon
|5—H H it W1 0OE x00z
- y LD ool
K] 0E 2003
A
b 0uT YOOl
n. Ham ORB :

I 0 LD 1000
ST i é AND %001
0w 9
mlmsls 4

5

1001

o. Ham OUT :

p. Ham SET :

q- Ham RST :
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r. Ham END :

Pay la ham két thic mdt chuong trinh 14p trinh .

:¢| {END ]-‘

s. Ham tuan ty STL:
Trong d6 ta c6 ham két thic RET diing d€ khdi tao lai trang thai ban ddu clia chuong
trinh tudn tu. Thong qua cdc cd SO d&€n S9 cho phép chiing ta Iwa chon trang thai khdi
tao thong qua cdc cd chuyén dung M8041 hoidc ciac cd chic ndng khéc.

=0
=T | [zET o]l

B-BAI TAP UNG DUNG :

Ky hiéu c4c thi€t bi trong 1ap trinh:
1.Thié&t bi ngd vao (Input ) 1a X.
2.Thiét bi ngd ra (Output ) 12 Y.
3.C0 trang thai (Internal flag) 1a M hodc S.
4.B0 dinh thi (Timer) 1a T.
5.Bd d€m (Counter) 1a C.
6.Hiing so (Constant) 12 K ,dudc ding trong Timer va Counter.

L.Dang bai tap co ban:

1.Viét mot chuong trinh PLC diéu khién tryc ti€p dong co khong ddng bo ba pha st dung
ngon ngtt Ladder va Instruction.

Bai lam:
a.Dang Ladder: b.Dang Instruction:
Yoo o0 i
I I { Y000 LD X000
YHM OR Y000
ANI X001
C ] OUT Y000
N END

¢.Cdc ngo 1/0:

*Ntit nhAn OFF —XO001.

*Ntt nhan ON —X000.

*Cudn diy Contacter diéu khi€n dong cd ba pha. YO
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2.Viét mot chuong trinh PLC diéu khién dong co khong ddng ba pha quay & hai ch& do thuan

va nghich.
Bai lam:
a.Dang Ladder: b.Dang Instruction:
LDI X000
X000 X001 YO0l LD X001
— { Yooo OR Y000
Y000 ANB
S ANI Y001
Iy TRy i OuT Y000
- LDI X002
— LD X003
T OR Y001
ANB
ANI Y000
ouT Y001
END

c.Cdc ngo 1/ O:
*Nit nhan OFF —X000 va X002.
*Nit nhdn ON —X001 va X003.
*Cudn day Contacter quay thuan la Y00O.
* Cudn day Contacter quay nghich Ia YOOI.

I1.C4c bai tap vé Timer:
1.Vi€t mot chuong trinh khdi dong dong cd vdi yéu ciu sau: khi tdic dong ON sau 3 gidy
ddng cd hoat dong.

Bailam:
a.Dang Ladder:
X000 X001  YOOO
—F || 1 {To K30
M1
ol C M
X000 TO M1
— | | { Y000 }
Y000
_H_
[ END
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b.Dang Instruction:

LDI X000
LD X001
OR M1
ANB

MPS

ANI Y000
ouT TO K30
MPP

OouT M1
LDI X000
LD T3
OR Y000
ANB

AND M1
OouT Y000
END

Cdc ngo 1/0:
*Nit nhan OFF 1a X000
*Ntit nhan ON 1a X001
*Rdle phu M1
*Timer 1a TO K30
*Cudn day Contacter la Y000.

III. Mot so bai tAp niang cao :
1.Viét chuong trinh diéu khi€én mot bing tdi véi nhitng yéu cdu sau :bing tii chuyén dong

theo chiéu tir trai sang phdi sau thdi gian 5 gidy bing t3i s& chuyén dong ngudc trd lai .

2.Viét chuong trinh diéu khién dong cd v6i yéu cau sau : ddong cd 1 hoat dong sau khi nhan
ON , sau 5 gidy thi dong cd 2 hoat dong .

3.Viét chuong trinh diéu khién mach dén ciu thang hai ché do .

4. Vi€t chuong trinh diéu khi€én mach dén cau thang ba ché& do .

5. Vi€t chuong trinh diéu khi€n mach dén hdm 1o .

6.Viét chuong trinh diéu khién dong co vdi yéu ciu nhu sau : dong cd 1 hoat ddong khi nhan
ON sau 5 gidy dong cd 2 hoat dong va sau 3 gidy dong cd 3 hoat dong .Khi tdc dong OFF thi

ddng cd 3 ngung hoat dong , sau 2giay dong cd 1 va 2 ngung hoat dong .
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7.Viét chuong trinh diéu khién trinh tu ¢d cAu cAp phdi cho mdy dap :

Piston khi nén

Phoi | I

O O O O O

—>

Thi€t bi nhan
«— phoi

Bing tai cap pHoi

O

R
Sensor nhan bi&

2 A
san pham

Nguyén Iy hoat dong ctia co cdu :

e Trang thai 1 :Bing tdi hoat dong , xy- lanh co , cd cAu dap khdng hoat dong .
e Trang thdi 2 :Xy-lanh dudi ra , bing tai dirng , cd cAu dip khong hoat dong .
e Trang thdi 3 :Xy lanh co , bing tdi dirng , cd cAu ket khong hoat dong .

e Trang thdi 4 :Co cdu dap hoat dong , bing tdi dirng , xy lanh co.

e Sau dé quay vé trang thdi 1 .

Thiét bi I/0 trén PLC Thiét bi 1/0 trén PLC
LS1 x1 Trang thai 3 m103
LS2 x2 Trang thdi 4 m104
LS3 x3 Bing tai yl
LS4 x4 Xy lanh dudi | y2
Trang thdi 1 ml01 Xy lanh co y3
Trang thdi 2 m102 Dip v4
Khégi dong ml
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Chuong trinh diéu khién :

M1

N
u—/‘/r {Mol M

M0k ok

HH

M1 Rz

H -

Mot ot
I | | i
—| I 1 {Mz M

M0 (Rl

_{

Mz
I | | i
u—{ | | | {M3 Y

M103 R4

_|

M103 3

L]

{Mok M

=

M0k R101

L

B

{m Y

L

=
=

{0l H

(s

B

3 {iz M

B

o |

:T:_

=
=
=

{ik M

:T":_

o [EnD  H
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8. Vi€t chuong trinh diéu khi€n may xit Iy héa chat :

Hé thdng gém 4 bdn chita c6 cdc bom dé chuyén chit 18ng qua hé thdng , mdi bon duge gian
mot cdm bi€n d€ nhin bi&t khi nao bdn can hay ddy va bdn 2 phan tif phdt néng dudc ndi vdi
cdm bi&n nhiét dd . Bdn 3 dudc gin mot can khudy d€ tron hai thanh phan ti 18ng khi ching
dudc vio bdn 1 va 2. Cdc bdn phia dudi, bdn 3va 4, c6 dung tich gip doi bon 1 va 2

Bon 1 Alkal Bon 2 Polime

Bon3 ‘ ‘ Bon 4

1

Binh phan #ng Bo loc Sdn phim

S¢ do hé thong xit Iy hoa chat

Nguyén ly hoat dong :

Bon 1 va 2 dudc d6 diy cdc tir cdc bon chita chat kiém va polime riéng biét , thong qua bom
1 vd 2. Bom 1 va 2 ngung hoat dong khi c6 tin hiéu tir cAm bi€n bdo diy bdn .Phin ti¥ phat
néng trong bon 2 dudc kich hoat , nAng nhiét dd polime 1&n 60°C . Khi cAm bi&€n nhiét d6 d6ng
, tin hiéu nay sé& tit bo diéu khi€n rung va kich hoat bom 3 va 4 d€ chuyén dung dich vao bon
phdn &ng , bon 3. can khud'y ciing dugc kich hoat khi bon nay c6 hdn hdp dung dich va trong
khodng thdi gian t3i thi€u 12 60 gidy , bom 5 s& chuyén hén hdp da tron vio bon 4 , bon sdn
phdm , thong qua bd loc . Bom 5 dirng hoat dong khi bon 4 ddy va bdn 3 can . Cudi cling , sdn
phdm dung dich dugc dua viao bdn chia lvu trit .Qué trinh x 1y két thic mot chu ky hoat
dong.

Viét chuong trinh diéu khién v6i nguyén ly trén.
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chuong VII

LUA CHON, LAP DAT, KIEM TRA
VA BAO TRi HE THONG PLC

I. Xem xét su khd thi :

Trong trudng hdp nio d6 viéc xem xét vé su kha thi 13 yéu ciu khong thé thi€u trong mot
quyét dinh hay mot gidi phap diéu khién. Pham vi cda linh vyc nay cé thé thay doi rat
nhiéu, tir viéc don gidn 13 dic t3 tinh kha thi ctia yéu cAu cho dén viéc phan tich toan dién
moi trudng hop. Viéc nghién cifu tinh kha thi bao gdm nhitng linh vic sau:

- tinh kha thi vé kinh t&
- tinh kh3 thi vé k¥ thuit
- st lva chon cdc phuong dn : nghién cttu danh gia ciac phuong 4n d€ dua ra phuong 4n
to1 uu.
II. Trinh ty thiét k& hé thong PLC:

Vi PLC dugc thiét k€ dang modun nén gan nhu viéc thi€t k& va cai dit phan citng, phan mém

dudc thuc hién ddng thdi nhung ddc 14p vdi nhau. Viéc thuc hién nhu vay c6 vu diém 1 tiét

kiém thdi gian va hé thong linh hoat bat chi't chifc ning clia hé thong.
1. Chon PLC :
Hién nay trén thi trudng cé rat nhiéu loai PLC vdi cdc tinh ning ngdy cang dudc ting

cudng nhim cdi thién hiéu suit va chat lugng. Tuy nhién, hdu hét PLC clung c& thi ¢ céc
chitc ning diéu khién twong duong nhau. Pi€m khic nhau quan trong nhat 12 & ngoén ngit 1ap
trinh, cling véi cdc mitc do vé sy hd trg clia nha sdn xuit. Sy hd trg tif nha sdn xud't 1a y&u to
quan trong khi thyc hién thi€t k&€ mot hé thdng di¢u khi€n tu dong.

Viéc chon PLC ctlia hing nao 1a do su quen ding d6i véi PLC d6 va hé thdng diéu khién
n6i chung. PSi v6i nhitng ngudi ¢6 kinh nghiém trong viéc thi€t k& va 1dp dit hé thong diéu
khién, van dé quan trong 1a su vugt troi vé k¥ thuat va hiéu suit. P&i v6i nhitng ngudi chua cé
kinh nghiém nhiéu vé PLC va khong nim vitng vé thi trusng PLC thi cAn xem xét nhitng van
dé sau day :

- ngudi dung c6 nhan dugc sy hd trg trong cong viéc thiét k&?

- Tilé vé thi trudng va linh vuc ¢ng dung clia nha sin xuAt.

- Nha san xuit c6 t& chifc cdc khod huin luyén vé hé théng PLC dang su dung?

- S8 tay va tai liéu hién c6 v6i ngdn ngit doc dudc.

- Kha ning tuong thich giita cdc hé thong twong duong hoic loai PLC khdc cla cling
nha sdn xuit.

- Phuong phdp 1ap trinh c6 thich hgp véi cac diéu khién dng dung.

2. Loaiva cdo PLC:

Su Iyu chon nay c6 thé thuc hién cling v6i viéc Iva chon nha sidn xuit PLC. Quy md cla
hé thong c6 mot s& di€m cin xem xét:

- Yéu cau ngd vao ra can thiét
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- Loaingd vao/ra.
- Dung lugng bd nhé.
- T6c dd va kha niing cda CPU va tip l1énh.

3. Sé luong ngé vao ra:

S6 lugng ngd vao ra cia PLC phdi c6 kha ning ddp ¢ng di s dudng tin hiéu tr cdm bi€n
ciing nhu dudng diéu khi€n phan cong suit do cd cAu tic dong. C4c tin hiéu khong nhitng tuin
theo cédc chi tiéu k¥ thuat clia hé thong nhu 1a mifc dién 4p, dong tdi, tAn s6 ddp ng ma con
quan tAm dén cic diém sau:

- SO lugng va ngd vao ra trén modi modun(hay trén PLC né€u cdc ngd vao ra c6 sdn
trén PLC) .

- Su cédch ly giita b diéu khién va phan cdng sudt diéu khi€n cd ciu tic dong.

- Nhu ciu vé ngd vao ra st Iy toc dd cao, diéu khién diu ra tir xa, hay cdc chic ning
chuyén dung khéc.

- Nhu ciu mé rong thém kha ning md rong va 1ip dit thém ngd vio ra.

- Ngudn cip dién cho cdc ngd vao ra, nghi 13 nhu ciu c6 modun PSU (Power Source
Unitl) cung c&p cho mach chuyén d6i tin hiéu hay co ciu tic dong

4. Dung luogng b nhd:

Ddi véi PLC c6 khd ning md rong bd nhd thi dung lugng bd nhé c6 thé dugc md rong
bing cich gin thém hdop bd nhé (memory cassette). Dung lugng bd nhé phu thudc vao s6
lugng ngd vao ra st dung trén hé thong. Mot chuong trinh diéu khié€n phic tap, diing nhi¢u
logic khéa 1in hay cdc chuong trinh trinh ty hi€n nhién cAn nhiéu bo nhé hon 1a chudng trinh
don gian.

BO NHG CAN THIET = BO NHG NGO VAO RA + BO NHG CHUONG TRINH + B0
NHG LUU DU LIEU CHO CAC LENH CHUYEN DUNG + KHOANG DUNG LUONG
CAN THIET CHO MO RONG VA HIEU CHINH CHUONG TRINH SAU NAY.

5. Tdplénh CPU:

Moi PLC déu phai c6 tip 1énh d€ phuc vu cho viéc 1ap trinh gidi quyét cdc nhiém vu diéu
khién. Tt cd cac PLC déu c6 thé hi€u dugc 1énh diéu khién logic, diéu khién trinh tu... sy
khdc nhau ndi bat 12 kha ning st 1y dif liéu, nhitng chiic ning chuyén diing va truyén thong.
PLC loai 16n c6 tap 1€nh manh hon cac PLC nhd hon. Tuy nhién ta nén xem xét ky kha ning
ctia PLC loai nhd va trung binh thudng c6 thé ciing c6 cic chifc ning chuyén diing rit tot nhu
chitc ning diéu khién PID.

3 céc PLC dang modun c6 thé lua chon dudec modun CPU véi cdc mitc d6 va toc do va
kha niing sit 1y. Khi s& lugng va khd ning sit 1y ting, yéu cau vé tdc d6 CPU ciing ting, vi khi
d6 CPU phdi xtt Iy nhiéu 1énh hon trong mdt chu ky quét cia PLC. Piéu d6 c6 thé doi hdi
phdi ding CPU manh hon néu thdi gian quét khong dap ng dudc nhu cau.
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D€ c¢6 thé Iya chon dugc mot hé thdng ddp tng dudc nhu cau diéu khién, viéc thi€t k&
phin citng va phan mém c6 thé dugc thuc hién doc 1ap.

II1.T6 chiic bo'tri phdn ciing hé thong:

Khi x4c dinh dugc phan cting thich hdp, chiing ta phdi xem xét d&€n van dé bd tri né nhu
th€ nao trén hé thong. Cong viéc nay don gidn l1a viéc xdc dinh vi tri titng modul: CPU, modul
md rong, modul chic ning chuyén dung dudc 1dp trén thanh ray.

Viéc ldp dit thudong bi€u dién bing so dd v4i chi ti€t vé vi tri, loai modul, mic tin hiéu va
vi tri trong bd nhé

PSU Main 240V 0-10V 24V 24V 0-10V
CPU 8Ngd | ... 2 kénh 16 ngd | 8ngd 4 kénh
240V Digital Analog Digital | Digital | Analog
AC
Ngo ra Ngd vao

Bé6'tri cdc PLC dang modul

1. Bo'tri trong tu dién:

C6 thé c6 nhiu cich bd trf th dién PLC, phu thudc vao s6 lugng va loai thi€t bi sit dung
va kich thude vat 1y cla ti dién. Ngudi ta thudng gin PLC vao vi tri thuin tién cho thao tic,
cho phép:

- Chen vao va thém modul

- N6i cdc panen 1ap trinh

- D@ dang thao tdc ndi ddy phia trudc va phia sau panen
- Quan sdt dé dang cdc den chi bdo

D& gidm bét dnh hudng cda nhiéu, thanh gin PLC thudng dit cich xa tdi thi€u 80 —
100mm; khodng cdch ndy nhiim tao sy thong thodng cho cdc modul gin trén thanh.

2. Két noiday:

Cong viéc thi€t k& phin citng s& dua vao so @6 bo tri va chi ti€t cic modul d€ trién khai so
dd ndi day cho viéc ldp dit thanh va ndi cdp v6i cdc thi€t bi ciia nhad may. Nhiém vu thiét k&
vé dién bao gdm hoach dinh dudng ndi cédp, chi ti€t bd tri thanh, ngudn cip dién va duong diy
cho modul truyén thong. Pudng di cdia cdp phai dugc xem xét d€ tranh nhiéu, cdc cdp c6 lién
hé v46i nhau duge nhdm chung lai v6i nhau va dugc tdch biét véi cdc nhom khéc.

Viéc thi€t k&€ nén diing cdp c6 boc che chin d€ ndi vdi cdc ngd vao/ra cia PLC. Khi ndi
cép dai, cdc dudng tin hi€u vao va ra nén tach riéng trén cac day cap khic nhau. Cac boc che
chin nén dugc ndi dit tai mot di€m duy nha't d€ tranh nhiéu ndi dat tin hiéu.
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3. Ldp ddt:

Viéc lip dit phan citng bao gdom viéc bd tri cdc td dién va cdc thanh gin trén PLC, sau d6
13p dit va noi day.

T gin PLC va cdc khe cim phu phii dudc ddp tng day dd yéu cau vé mdi trudng, nhu
van dé bido mat, an toan va bio vé nhu sau:

- Bdo mat: td dit & ndi chit chin va clta cé kho4.

- Antoan: trang bi mach ty dong ngit hay bdo dong néu ti dién bi mé

- Bdo vé: trdnh d 4m hay mdi trudng in mon do khong khi bing cich lam kin trén
khung ndp. Viéc ngin tinh dién biing cdch ndi di't cho than khung lip.

- V&i muc dich bdo tri, cdc khe cim dugc bd tri d& dang thuc hién kiém tra, thay th&
cdc modul. Cdc den chi thi on/off hay dén chi thi trang thdi hoat dong nén gin trén
cla tu.

IV. Chay thit chuong trinh:
Khi hoan tit viéc 1dp dit hé thdng, budc k& ti€p 1a thit hé thong. Viéc chay thit chuong
trinh gdm hai giai doan co ban:

- Kiém tra viéc két ndi day giita PLC va cac thiét bi dugc diéukhién.

- Cai chuong trinh diéu khién va chay thif chuong trinh

Viéc ndi két hé thdng phidi dudc thyc hién cin thin d€ ddm bio cdc ngd vao/ra dugc ndi
diing dé€n cdc ngd vao/ra trén PLC. Trudc khi phin ciing dugc ki€m tra, phai ki€m tra lai toan
bd céc ngudn cip dién chinh, viéc noi dat.

Chay thit chuong trinh vdi ngo vao gid ldp:

Cone tic Pén thir/ rd le

PLC tht

E:I®®

[ —

S

Gia 1ap tin hiéu analog G ngd Thi tin hiéu analog &

Gid ldp ding cong tdc

Lip dit va chay chuong trinh trén hé thdng that: khi chuong trinh di chay thi¥ tot, ta c6 thé
chuyén sang budc thit trén thiét bi thuc t& .
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Hiéu chinh chuong trinh:

M3t trong nhitng wu diém 16n ciia PLC 1a d& dang thay ddi chuong trinh. O giai doan thi€t
k& va hoan tit dy 4n, vu di€m nay cho phép thay d6i va thir di thit lai nhiéu 1an chuong trinh
dé&n khi thod min thi€t k€.

Luu chuong trinh du phong: Khi hoan tit giai doan thir va hiéu chinh chuong trinh, c4dc bin
sao du phong tuong ng vdi tiing giai doan phdi dugc Ivu trit kém theo cdc md ta vé chiing.
Ngay ca khi chuong trinh dugc viét xong nén luu modt ban duy phong d€ nap lai chuong trinh
khi bd nhé trén PLC bi hu.

V.Lép tai liéu cho hé thong:
Tap tai liéu day dd cho viéc 1dp dit PLC nén bao gdm cdc phan sau:
- Cédc dic tad vé k& hoach hay ti€n trinh thuc hién.
- Céc dic t3 va dic diém vé yéu cau diéu khién
- Céc dic td vé PLC gdm c4 s6 tay vé thiét bi cAn diéu khién.
- Céc dic t vé cdc chifc ning clia chuong trinh diéu khi€n, gdm luu dd hay sd dd chic
ning, bd nhé va su cidp phat bd nhd.
- Toan bd chuong trinh ciing vGi cac chi thich va gidi thich.
- Tap chuong trinh dy phong.
- S0 dd 1dp dit dién va md ta
- Danh sdch cdc thi€t bi xuat nhap dif li€u gdm ca man hinh hién thi, mdy in...
- S6 tay st dung ghi chi ti€t trinh ty khdi dong hé thong, dirng hé théng va cdc bdo
dong ctia hé thong.

VI.Bdo tri hé thong PLC:
1. Léido PLC:

PLC dugc thi€t k& d€ hoat dong tinh cdy va bén vitng trong mdi trudng cong nghiép. Pay la
uu di€m chinh vuot troi so v6i diéu khién cd dién ti truyén thong va diéu khién tir mdy vi tinh.
Do ciu triic mach dién t& mach va cdn tinh dién hiéu qui nén cdc mach dién trong PLC st
dung an toan & cdc noi khong thuan 1gi v& mdi trudng, dé gy ra cdc hu hdng cho phin ciing
vé dién va vé vat ly.

PLC dugc bdo vé tranh cdc khd nidng hu hdong trén cdc ngdé vao/ra bdi cdc mach cdch ly
quang (opto-isolated). Viéc dung bd nhé RAM c6 ngudn pin nudi hay EEPROM luu giit dudc
chuong trinh bdo ddm dudc sdn xudt van dudc duy tri n€u chuong trinh bi mit hay sai do
ngudn ciAp dién bi hdng hay trong cdc trudng hdp tuong tu. Tém lai, cdc bién phap khi thi
trong thi€t k& dugc dp dung cho PLC nhiim dat dugc do tin cdy cao c6 thé dugc véi gid thanh
hop 1y.
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Ty 1& A
Hu hdng

_/

& »
<« »

Khodng thdi gian hoat dong (ot Thoi gian

»

Do thi biéu dién ti 1¢ phdn trdm hu héng theo thoi gian

Tuy nhién, dd tin cy cao khong c¢6 nghia 12 hé thong hoan toan khong bi héng. Du sit
dung cdc vi mach dién tr c6 chit lugng cao va dudc 1dp rdp theo tiéu chuin cao thi PLC vin
c6 16i. PLC thudng dugc thtt rat k§ true khi xudt xudng va ching dugc cho chay lién tuc
chuong trinh thi trong thdi gian dai.

Léi do PLC: cic 16i nghiém trong 1am cho PLC bi ngung hoat dong, mt sd 18i khac c6 thé
cho phép PLC ti€p tuc hoat dong, hién thi ma 15i trén cdc man hinh thong bdo hay trén céc
deén bay doan. Khi Self-test khong thanh cong, PLC bi ngiing hoat ddng va khong khdi dong
dugc cho dén khi 16i dude khic phuc.

2. Léi ti phdn citng bén ngoai PLC:

PLC 132 mot phin trong phan diéu khién; trong hé thdng c6 cdm bién, co ciu tic dong, day
k&t ndi, ngudn ciAp dién va chuong trinh diéu khién. Mdi phin déu c6 kha ning hu hdng; tuy
nhién phan Ion ty 1& hu hdng thudc vé cdc b phan, thi€t bi nim bén ngoai PLC nhu:

- Hu hdng thi€t bi vao/ra — mach chuyén ddi tin hiéu hay cd ciu tic dong.
- Huhdng phan diy k&t ndi.

- Hu hdng phan day két ndi truyén thong.

- Ngudn cap dién khong dn dinh — nhi€u hai mic ngudn.

3. Trinh tu ldp trinh bdo l6i:

Vdn dé bdo vé: Mot dang 16i trong PLC vé st 1y thuong lién quan d&én mach bio vé
(watchdog). Hau hét PLC c6 trang bi role bio vé(watchdog relay) bén trong ding dé diéu
khién ngudn cAp dién cho mdt hay nhiéu thi€t bi bén ngoai.

Vdn dé an toan: Mic du chuong trinh c¢6 hoan hdo va tinh vi d&€n dau thi ciing c6 khi st 1y
sai, chuong trinh s€ lam viéc khong ding ngay cd khi PLC dang hoat dong binh thudng. Vi
khong c6 PLC nao c6 dd tin cay 1a 100% nén 1a chi c6 cach 1a thi€t k€ mot hé thdng an toan
thong qua mach phan ciing hon 1a thong qua phan mém.
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4. Mach an toan bang phédn ciing:

Cédc mach nay phai dudc thi€t k&€ doc 1ap v6i PLC va nén phdi hop véi cdc cong tic bio

vé(watchdog relay) ciia PLC d€ ddm bdo mach nay thuc hién viéc ngit hé thdng né€u PLC bi
16i.
Thudng niit nhan Start vaStop dugc thi€t k&€ ndi vio ngd vao clia PLC, nghia 1a Start va Stop
dudc thuc hién bdi chuong trinh, trong khi d6 cong tic va nit nhAin EMERGENCY STOP
(dirng khin cAp) dung d€ dirng sy chuyén dong clia may va cdc thiét bi c6 nhiéu kha ning gay
nguy hi€m phdi dudc thi€t k&€ & mach phan citng.

Cong tic .
wachtdog tit PLC bén mach emerg/ency
. o, stop ctia hé thong
nut nhan emergency Khod ho
N stop cuc bd (dung)
Nguon @) (@)
dién I/ |/ I/
Maiy 0 Miy 1 May 2
Mach phén ciing EMERGENCY STOP thong dung
5. Sittaldi:

Khi hé thong diéu khién chua 1am viéc hay dang chay ding, nguyén nhan cidc hu hdng
phéi dugc xdc dinh, phdi dugc khic phuc theo trinh ty:
- Ghi chu va nghién cu céc tri€u ching.
- Xdc dinh cdc viang c6 nghi van.
- Colap 16i.
- Stra 16i.

Sita 16i : néu 16i da dudc xdc dinh thi cAn phdi thay th€ mdt modun nao d6; khi d6, tuy
thudc vao chifc ning cia modun dé6 ma cé thé phdi cAu hinh lai cho hé thong. N&u 13i x4y ra
trong chuong trinh thi ngudi thi€t k& hé thong nén xem xét ky trudc khi thuc hién thay ddi nio
d6 clia chuong trinh, vi con c¢é cdc hoat dong khac lién quan dén cdc dong 1énh sé bi thay ddi.
Khi 161 & bén ngoai PLC, thi€t bi hay diy ndi s& dudc stra chita hay thay thé.

Chuong trinh

A
A 4

Cambién | | Mo-dun | Boxitly | | Mo-dun | | Thiétbi
ngo vao vao cia PLC ra ngo ra

A

Ngudn cap dién

Cdc thanh phén ciia hé thong PLC
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