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LO1 NOI PAU

B0 digu khién logic kha trinh PLC dugc st dung rong réi trong cac hé théng tw
dong hoa coéng nghiép. PLC tré thanh mot thanh phan co ban dé tich hgp hé thong diéu
khién cac day chuyén san xudt. PLC dugc st dung khdng nhitng trong cac bd diéu
khién logic ma con trong céac bd digu khién qua trinh, tich hgp trong cac hé digu khién
phan tan (DCS) va céc hé thong giam sat, thu thap di liéu (SCADA).

Chung loai cua PLC rdt phong phd tir nhiéu nha san xudt, nhiéu hang cung cap
thiét bi. M6t s6 ho PLC do hang san xudt chuyén diing dé tich hgp trong cac hé thdng
cta chinh ho. Mgt s6 ho PLC c6 tinh thvong mai, phuc vu cac nha thiét ké va tfch hop
hé théng. Tham chi, mot nha san xudt c6 thé dwa ra nhigu chang loai PLC rdt khac
nhau dap ng nhu cau thyc té. C6 mot dac diém chung la, nha cung cdp PLC dong thoi
la nha cung cdp phan mém, cac cong cu lap trinh, cac san pham lién quan va cac giai
phap ng dung. Céac hdng san xudt PLC ndi tiéng va c6 san phdm dwgc st dung rong
rdi c6 thé ké dén: Siemens (Dlc), Allen-Bradley (M), Omron (Nhét)...

Vai tro to Ién, tinh ¢ng dung réng rdi va mém deo cla PLC da nhan dugc sy
quan tam sau s&c clia cac nha thiét ké, tich hop hé théng, cac k¥ su, can bd k¥ thuat...
thudc nhiéu Iinh vic khac nhau va dwgc gidng day ¢ cac nganh ty dong héa, diéu
khién tw dong, dién ti... trong cac trudng dai hoc, cao ddng cong nghé. Tuy nhién,
viéc ti€p can mot cach cé hé thong con gdp nhiéu khé khan do sw phong pha vé
ching loai PLC, tinh riéng biét cla tirng loai sdn phdm, phan mém va cac cong cu
cla tlrng nha cung cép.

Noi dung cudn sach trinh bay cac kién thirc chung co ban nhat vé PLC v¢i quan
diém hé thdng héa va tinh &ng dung, vo6i hy vong nguoi doc cd thé st dung cho cac
chling loai PLC dwgc lya chon. Mot s6 vi du (’ng dung duwgc trinh bay trong phan Phu
luc trén co s& PLC cuia hdng Omron.

Téac gia xin chan thanh cdm on sy dong gop quy bau cua tap thé can bd BO mon
Tuw ddng hda cong nghiép - Vién Bién va B6 mon Bién tir va Ky thuat may tinh - Vién
Pién tir Vién thong, Dai hoc Bach Khoa Ha Ndi vé ndi dung cudn sach. Tac gia ciing
xin cdm on sy gitp d& cda Van phong dai dién hdng Omron tai Ha Noi.

Cubn sach chdc chan khéng tranh khdi nhitng thiéu sét v& ndi dung va hinh
thirc. T4c gia xin cdm on va tran trong tiép thu nhitng y kién déng gdp, phan bién cla
ban doc.

Téac giad
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Chuong 1
TONG QUAN

1.1. B6 PIEU KHIEN LOGIC KHA TRINH PLC (Programmable
Logic Controller)

B0 diéu khién logic kha Utah PLC la thiét bj dién t&r ban dan thwc hién cac ham
digu khién logic bang chwong trinh thay thé cho cac mach logic kiéu ro le (tiép diém va
phi tiép diém). Hoat dong ctia PLC dua trén nguyén tic quét vong. PLC doc céc tin
hiéu logic tr cac cang vao, vi du: phim bam, tiép diém, tin hiéu ra ctia cAc cam bién...,
thuc hién ham digu khién logic béng chuong trinh va giri két qua dén céng ra dé diéu
khién cac co cdu chadp hanh, vi du: cudn day ro le, dén, van dién tir...

V& ban chat, PLC la hé vi xtr ly dugc thiét ké tvong tu may tinh s, voi ngon
ngt 1ap trinh riéng gan gli v&i nguoi st dung, duge Gng dung trong cac bai toan diéu
khién logic. Hat nhan cia hé 1a bd vi x& ly thyc hién cac phép tinh s6 hoc va logic cling
vGi cac thanh phan cdu thanh hé nhv b nhé, cac cong vaolra,...

V& pham vi 'ng dung, PLC la thiét bi dat tai day chuy&n san xuét, tich hgp voi
cac thanh phan cla hé théng diéu khién dé thyc hién diéu khién tryc tiép cong nghé
mot qua trinh k¥ thuat. PLC thueong lam viéc trong mdi truong rat khéc nhiét (nhiét do
cao, o 4m Ion, thoi gian hoat dong lién tuc) va gan lién véi ngudi van hanh truc tiép
thiét bi. Vi vay, PLC dugc thiét ké va ché tao véi cac tiéu chuédn dac biét vé do bén, tinh
module héa cao, ngdn ngi 1ap trinh phu hop va than thién véi trinh dé ngudi sir dung.

V& chirc ning, PLC la thiét bi digu khién & muc tredng. Ban dau, chirc nang co
ban cta PLC la bd diéu khién cac dai lvgng logic. Tuy nhién, do sy phat trién, hoan
thién clia cac bd vi x& ly va tich hgp hé thong nén hién nay PLC con déng vai tro la cac
thiét bi tinh toan, duoc st dung nhw mot bd diéu khién qua trinh roi rac va lién tuc. Sy
khac nhau vé nguyén téc hoat dong va chirc nang ciia PLC véi cac may tinh céng
nghiép dang ngay cang dwoc thu hep. Cac may tinh céng nghiép véi wu diém noi bat vé
t6c do x& ly, bd nhé 16n co6 thé thyc hién nhiéu nhiém vu va chirc nang diéu khién. Cac
ho PLC hién dai dugc tich hgp céc tinh nang x ly thong tin, quan ly di liéu va mo
rong cac chic ndng xi Iy ngt. Ngoai chirc nang diéu khién, PLC con ddng vai trd
la khau thu thap va x& ly d& liéu trong cac hé SCADA va la mét nat trong cac hé



diéu khién phan tan (DCS). Vi vay, voi quan diém hé théng, PLC Ia thanh phan co ban
cau thanh hé diéu khién.

Nghién ctru (¢ng dung PLC trong céac hé digu khién bao gdbm hai van dé khong
thé tach roi nhau: phan cng va phan mém. Phan cing la cac thiét bj vat Iy cdu thanh
hé théng bao gém: ngudn cung cdp, CPU, module vao/ra va cac thiét bi phu vo... Céac
thiét bi vat ly duoc 18p ghép véi nhau tao thanh mot cau hinh vat ly cia hé théng. Phan
mém bao gém hé diéu hanh va chuong trinh (¢ng dung. Hé diéu hanh do nha san xuét
cung cép dugc cai dat sdn vong bd nhé clia PLC. Chuong trinh (ng dung do ngudi st
dung lap bang ngén ngi¥ lap trinh cla PLC dé thuc hién mot thuét toan (algorithm) digu
khién xac dinh. Gitra phan clng va phan mém cé madi lién hé chédt ché véi nhau. Mot
chwong trinh &¢ng dung chi dugc thiét 1ap trén co s& mot cdu hinh vat ly cu thé. Nguoc
lai, mot hé théng chi cé thé thuc hién dwgc dung thuat toan diéu khién néu chuong
trinh d6 duoc thiét ké phu hep véi cau hinh cda né.

1.2. TINH wu VIET CUA VIEC SU DUNG PLC

Viéc st dung PLC thay thé cac bd digu khién logic ndi day dem lai cac lgi ich
cdn ban.

Cac b0 diéu khién logic n6i day bao gom cac bd diéu khién logic tiép diém va
phi tiép diém. Cac bd diu khién logic ti€p diém st dung cac phan ti logic ki€u tiép
diém nhu: tiép diém ro le dién t, cong tdc hanh trinh... Cac bo digu khién phi tiép
diém s dung cac phan tr logic ban dan nhu: diode ban dan, transistor, IC s6... Dac
diém chung clia cac bo digu khién logic ndi day la cac phan tu logic la cac phan ti vat
ly. B6 diéu khién logic néi day thwc hién ham diéu khién bing so dd ndi cac phan tir
logic bang day dan vat Iy (day dan dién, mach in). So dd thwc hién mot hé didu khién
logic ndi day dugc trinh bay trén hinh 1.1.

Trong so dd hinh 1.1, cac phan tir logic dwoc ndi béing day dan vat ly va st dung
cac ro le trung gian dé thuc hién digu khién cac thiét bi mot cach dong thoi.

Nhv vay, véi mot cdu tric vat ly (bao gom thiét bi vao, thiét bj ra va so do noi
day), hé chi thyc hién mot ham diéu khién duy nhdt. Mudn thay déi ham diéu khién,
can phai thay ddi cau tric cla hé. Do la tinh khong mém déo cta bo digu khién logic
ndi day. B46i voi cac hé phic tap, nhiéu phan tir thi tinh khong mém déo la mot nhuoc
diém I6n. Tuy nhién, wu diém cta bd diéu khién logic n6i day la tdc dd x& Iy nhanh
phu hop véi cac hé don gian, it phan t va cong suat Ion.
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Hinh 1.1. So dd ho dtdu khién logic ndl doy.

S1: Phim nhén kh&idong (Start); V: Van dién tu7

S2: Phim nhan dung (Stop); SW1, SW2: Cdng téc hanh trinh;
R1, R2: Ro le trung gian;; CNT: B dém;

M: Bong co; S3: Phim nhén RESET;

D: Bon bdo RUN; B: Coibao.

Diéc diém clia PLC 1a cac phan t¢ logic dugc dinh nghia bang chuong trinh va
thuc hién ham digu khieD bang chuong trinh. So dd hé digu khién logic ding PLC duoc

trinh bay trén hinh 1.2.

IniiAn “Ap

\% I v

! PIYi- - Cac thiAt bj dau ra

Thtét bi 1ap trinh

Hinh 1.2. So d6 hé diéu khién logic dung PLC.
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Trong so dd hinh 1.2, cAc module vao va module ra la cac thiét bi két ndi voi cac
phan t&r logic vat ly bén ngoai. Chuong trinh diéu khién dugc luu gilt trong bo nhé.
PLC thuc hién tuan ty cac lénh cla chwong trinh d& diéu khién cac thiét bj tvong tu
nhv so do hinh 1.1.

PLC da thuc hién thay thé cac mach logic néi day bang cac “mach logic lap
trinh dugc”. Trong cac mach logic nay, co thé cét bo, chén, thém vao cac phan ti mot
cach dé dang va don gian. Trong thuc té, viéc thay d6i tham s6 digu khién cla chuong
trinh, thdm chi thay d6i chuong trinh diu khién thwdng xuyén xay ra khi thay dbi san
pham, thay doi cdng nghé. D&i vai hé diéu Ichién logic dung PLC, cung mét céu tric
vat Iy cé thé thyc hién cadc ham diéu khién khac nhau, tuy thudc vao chwong trinh.
Nghta 13, c6 thé thay d6i ham digu khién ma khéng can thay d6i cdu trdc cha hé. Do la
tinh mém déo cta PLC. Tinh mém deo nay dam bao PLC dwgc st dung cé hiéu qua
cao trong cac hé phirc tap, c6 nhiéu phan tir. Ngoai ra, vu diém clia PLC la hoat déng
tin cay, tiéu thu nang lugng it, d& dang mé rong hé théng, viéc chuyén giao cong nghé
dwgc nhanh va hiéu qua hom so va@i cac hé logic n6i day. Han ché clia PLC Ia tinh tac
dong nhanh khdng cao va chi st dung dé tao ra céc tin hiéu digu khién cong suit nho.
M6t vu diém can nhan manh khi mé rong pham vi (ng dung cua PLC la cé thé tién
hanh md phong khi kho sét va thiét ké hé théng. PLC v¢i céc chiic nang truyén thong
c6 thé két ndi mang v&i cac bd didu khién khac, voi cac hé théng may tinh va diéu
khién dé thuc hién cac chirc nang diéu khién qua trinh, didu khién phan tan, thu nhap
di liéu va giao dién ngudi - may.

1.3. CAC THANH PHAN VA HOAT BONG CUA PLC

Thanh phan co ban cla PLC gdm cé: khoi x& ly trung tdm (CPU - Central
Processing Unit), cdc module vao/ra, ngudn cung cdp (Power Supply Unit) va thiét bi
lap trinh (Programming Device). So do cdu tric bao gdom cac thanh phan cta PLC
dugc trinh bay trén hinh 1.3.

Hinh 1.3. S0 dd c&u trac cua PLC.
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Chuong trinh dwgc soan thao trong thiét bi 1ap trinh va dugc nap vao bd nhé cla
PLC. Céac module vao/ra la cac cdng ghép ndi PLC véi thiét bi bén ngoai (goi la thiét
bj trwong - Field Device). Cac cong vao/ra c6 nhiém vu chuyén ddi thich &ng gitra cac
ngudn tin hiéu va PLC. Cac module vao la cac thiét bi nhan u'n hiéu tir thiét bi vao,
chuyén d6i thanh dit lidu, vi du: phim bdm, céng tic hanh trinh, cam bién, chuyén
mach... Cac module ra la cac thiét bi ghép ndi PLC véi cac thiét bi ra, chuyén déi dir
liu thanh tin hiéu diéu khién céac co cdu chdp hanh, vi du: ro le, van, dén... So do ndi
céc thiét bi vao/ra (1/0) v6i cac module vao/ra dugc trinh bay trén hinh 1.4.

Trong thyc t€, cac cong vao/ra cé hai loai: loai c6 dinh (Fixed) va loai dang
module hdéa (Modular). Loai c¢6 dinh dugc st dung cho cac PLC c& nhé, cac céng
vao/ra gén ¢6 dinh vao khdi CPU, khong thay déi duoc vi tri. Uu diém cda loai nay la
gia thanh thap. Tuy nhién, néu mudn mo rong cong vao/ra thi can phai trang bi thém
khdi mo rong tvong tng. Loai module héa dwgc st dung trong da s6 cac truong hop va
la cdu trac tiéu chudn clia PLC. Cac module vao/ra c6 thé thao Iap, thay ddi vi tri dé
dang trén cac khe cédm (Slot) va céac ranh (Rack), cdu tric kiéu nay (bao gdm ca cac
dau ndi) tao thanh bang mach Bus (Backplane), trén d6 c6 thé 1&p cac khdi ngubn,
CPU, module vao/ra, module md rong... va thyc hién trao déi thong tin vai nhau.

Hinh 1.4. So d6 module vao (a) va module ra (b).

Khéi ngudn cung cap ngudn mot chidu cho céc khéi duoc 13p dat vao bang mach
Bus. Cong suat cla khdi ngudn dugc chon tuy thudc vao cdu hinh cla hé. Trong da sd
cé4c trrong hgp, ngudn cung cap nay khong phu hop véi cac thiét bi truong. Vi vay cac
thiét bi trudng thuong dwoc cung cdp bang ngudn ngoai riéng.

Khéi CPU la bd ndo cla PLC, hat nhan la bd vi x& ly (8 Bit, 16 Bit...) quyét
dinh tinh chat va kha ndng ctia PLC: t6c do xu ly, khd ndng quan ly vao/ra... CPU thuc
hién chrong trinh trong bd nhé chuong trinh, dua ra cac quyét dinh'va rao déi thong
tin v6i bén ngoai thong qua cac c6ng vao/ra.
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Thiét bi 1ap trinh dwgc st dung dé soan thdo chuong trinh, nap vao bd nhé cla
PLC. Ngoai ra, thiét bi lap trinh con dwoc st dung dé theo ddi, g& rdi, thay ddi 1énh,
lvu gilr chuong trinh va thic hién cac thao tac digu khién PLC. Thiét bi Iap trinh c6 cac
loai sau: bd Iap trinh cam tay va bd 1ap trinh chuyén dung dang mdy tinh laptop hodc
may tinh PC c6 cai ddt phan mém Iap trinh. Cac thiét bi 1ap trinh dugc trinh bay trén
hinh 1.5.

(a) B6 lap trinh cam tay (b) BO 1ap trinh chuyén dung (c) May tinh PC
Hinh 1.5. C4c loai thlétbi lap trinh cho PLC.

Hoat dong clia PLC c6 thé dugc mo ta thong qua mét vi du diéu khién qua trinh
don gian dwgc trinh bay trén hinh 1.6.

Pong co M dwoc sir dung dé tron chét 1ong trong thiing chia. Cam bién ap suét
SW1 va cam bién nhiét 46 SW2 & dang tiép diém. Khi nhiét do va ap suit trong thing
chra dat gia tri cho tru¢c thi cdm bién ap sudt va cdm bién nhiét do tdc dong. Céc tiép
diém SW1 va SW2 chuyén sang trang thai ON (Closed). Ngoai ra, trong so dd sir dung
phim bdm s dé khéi dong M béng tay. So dd mach logic dang hinh thang (LAD -
Ladder Diagram) dwoc trinh bay trén hinh 1.7.

Trong do:

SW1:Cam bién ap sudt;

M: Bong co tron;

SW2: Cam bién nhiét do;

S: NGt &n khéi dong M bang tay.

Hinh 1.6. M6 hinh hé atéu khién tron chitléng.
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n L2

Hinh 1.7. Sa>d6 mach dliu khién logic.

Trong d6: L1, L2 la hai day ngudn cung cap; OL la tiép diém bao vé qua tai;
M la cudn day khéi dong dong co.

So dd hinh 1.7 chi ra rang: ®ong co M dwoc cap dién khi ca hai tiép diém SWi1
va SW2 ¢ trang thai ON hodc phim s dwgc nhan.

Khi st dung PLC dé thic hién mach digu khién trén, cac phan t vao 14 céc tiép
diém SW1, SW2 va s, phan tir ra 1a ddng co M dugc ndi voi cac module vao va
module ra theo so do trén hinh 1.8.

Tin hiéu dau ra

L1 000 100 2
! n, ?
Swi 1 1
(01) (09)
il Il
o mee- SN2 2 000'0i 000.02 100.09 2\
Ve (02) (10)
T 3 000;03 3
-m an ~mbiém dau ra

Piém dau vaé Chuong trinh diéu khién

1 com com I
Tin hiéu déu vao

iviuuuie vau nnuuuie ra

Hinh 1.8. Satdd nél cac phin tlr vao vaphin tir ra.

M®bi phan t vao va mdi phan ti ra dwoc néi véi mot diém (Terminal, Point) trén
module vao hodc module ra. M6i dau vao/ra s& c6 mdt dia chi xac dinh. PLC quan ly
vao/ra theo cac dia chi nay. van dé nay sé dwgc xét k¥ trong chuong 3. Trén so do hinh
1.8, phia module vao, SWI néi véi dau ndi 1 c6 dia chi 000.01, SW2 néi voéi diu ndi 2
c6 dia chi 000.02, SW3 ndi vori dau néi 3 c6 dia chi 000.03 va & phia module ra, cudn
day khdi dong M ndi voi dau ndi 1co dia chi 100.09. Chi y la vi tri nGi cac phan ti
vao va ra la tiy y. Nhung méi vi tri trén module vao va ra cé dia chi xac dinh. Chrong
trinh diéu khién biéu dién ¢ dang gian dd hinh thang (LAD) duwoc trinh bay trén hinh
1.9 va dvgc nap vao bd nhé cla PLC.
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Gian do thang (Ladder) Ma nglr (Mnemonic)

000.01 000.02 100.09 LD 000.01
L W2 noH AND  000.02
000.03 OR 000.03
OUT  100.09
) END (02)
END(O1}

Hinh 1.9. VIdu chwong trinh dliu khién dang LAD.

DPinh dang cua chuong trinh twong ty mach logic n6i day hinh 1.7. Céc biéu trung
(Symbol) biéu dién 1énh, cac s6 & phia trén biéu dién toan hang (dia chi Bit). Vi du:

Biéu trung mo ta tiép diém thuong ho (NO - Normaly Opened Contact).

Biéu trung mo ta cudn day ro le (Coil).

Vi vay, trén so do hinh 1.9, “cudn day” 100.09 dugc “cdp dién” khi cac tiép
diém 000.01 va 000.02 & trang thai ON hodc tiép diém 000.03 ¢ trang thai ON. v& hinh
thirc, “cudn day” 100.09 duoc “cap dién” khi cac diéu kién logic cua day thang (Rung)
1a lién tuc tir trai sang phai. N&i cach khac, “mach dién” phai dugc khép kin. D€ mo ta
hoat dong cta PLC, trwéc hét can lam rd cac thuat nglr dvgc su dung.

Thiét bi (Device) hay phan t (Component) logic ndi véi PLC va gGi tin hiéu
dén module vao goi 1a thiét bi hay phan tr vao (Input Device, Input Component).

Tin hiéu ma thiét bi vao gti dén PLC goi la tin hiéu vao (Input). Trong truong
hop tin hiéu vao logic thi c6 hai truong hgp. Truong hop mot chiéu, tin hiéu mac thdp
1a 0 V va mirc cao la 24 VDC. Truong hop xoay chiéu, tin hiéu mdc thap la 0 V, mic
cao la (110-=-220) VAC.

PLC nhan tin hiéu vao qua cdc dau noi (Terminals) cé vi tri xac dinh trén
module vao goi la cac diém dau vao (Input Points).

Trang théi tin hiéu & mdi dau ndi dwoc PLC doc va lvu gilr trong mét ving nhé
dir lidu goi la vang anh dau vao (bao gdm céc thanh ghi anh dau vao). Méi dau ndi
tvong (ng véi mot Bit trong thanh ghi anh dau vao. Dija chi cla Bit la dia chi cua dau
ndi twong (ng. Khi tin hiéu vao & mic cao thi Bit twong ¢ng c6 gia tri bdng 1. Khi tin
hiéu vao & mic thap thi Bit twong ¢ng cé gia ui bang 0.

PLC thyc hién lan luot tirng 1énh cla chwong trinh trong bd nhé. Két qua thuc
hién chwong trinh la cac di liéu hodc cac quyét dinh gii ra bén ngoai. Cac dir liéu dugc
cét trong bd nh¢ dé lwu gilr hodc dé lam diéu kién thuc hién tiép theo. Cac quyét dinh
gl ra bén ngoai ¢ dang di liéu ra dugc gui dén mot viing nhé di liéu goi la ving anh
dau ra (bao gdbm cac thanh ghi anh dau ra).
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Thiét bi n6i véi PLC va nhan tin hiéu diéu khién tir module ra goi la thiét bi ra
(Output Device) hodc co cdu chdp hanh (Actuator).

PLC gui tin hiéu diéu khién thiét bj ra thong qua cac dau ndi (Terminals) co vi
tri xac dinh trén module ra goi la diém dau ra (Output Point).

Mbi diém dau ra tvong (ng véi mot Bit trong thanh ghi anh dau ra. Dia chi cla
Bit la dia chi cla diém dau ra tvong &ng. Gia tri clia Bit &nh dau ra quyét dinh trang
thai cla thiét bi ra. Thiét bi ra logic c6 hai trang thai: tich cwc (Active) va khong tich
cuc (Inactive). Trang thai tich cwc hay khong tich cwc cla thiét bi do tinh chat cla thiét
bi va do nguoi st dung quy dinh.

& trang thai hoat dong (Run Mode), PLC thuc hién doc trang thai tin hiéu vao,
ghi vao vung anh dau vao, thiét 1ap trang thai anh dau ra trén co s¢ thwc hién chuong
trinh. Qua trinh duoc I3p lai lién tuc goi la quét vong. D6 1a nguyén tic hoat dong cla
PLC.

Tré lai vidu trén hinh 1.9, khi SW1 va SW2 ¢ trang thai ON, thi cac Bit 000.01
va Bit 000.02 c6 gia tri 1. K&t qua Bit 100.09 c6 gia tri 1va “cudn day” M ¢ trang thai
tich cyc. K&t qua tvong tv néu s & trang thai ON, Bit 000.03 c6 gia tri 1. Biéu thirc
logic dwoc thuc hign béng chuong trinh nhu sau:

(100.09) = (000.01).(000.02) + (000.03)

Trong dd, ky hiéu (n) la gia tri logic cua Bit c6 dia chi n.

1.4.QUETVONG - NGUYEN TAC hoatdéng co ban caa PLC

Nhuw trén da trinh bay, PLC hoat dong theo nguyén tdc quét vong (Scan). Mdi
vong quét (Scan Cycle) bao gdm ba giai doan co ban dwgc trinh bay trén hinh 1.10a.

start

Thure hion chuong trinh
(a) Vong quét co ban (b) Vong quét véi cac vong quét phu

HInh 1.10. So dd vong quét thic hién chwong trinh cta PLC.
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& giai doan th* nhat, PLC doc trang thai tin hidu & cac module vao, gii vao
vung anh ddu vao dé lam di liéu thyc hién chvong tinh. Giai doan th hai 1a thyc hién
chuong trinh trong bo nhé. Két qua thyc hién chuong trinh 1a di liéu va cac quyét dinh
duoc lvu gilr trong bd nhé dé phuc vu vong quét sau hodc guri dén module ra. 0 giai
doan th& ba, PLC gt di liéu dén vung anh dau ra va bién déi thanh tin hiéu diéu khién
co cau chdp hanh ndi véi module ra. Khi d6, mdt vong quét dvgc hoan thanh, vong
quét tiép theo bat dau va qué [rinh duoc thuc hién lién tuc.

Qua trinh doc tin hiéu vao va g@i tin hiéu ra goi la qua trinh quét vao/ra. Qua
trinh thyc hién chuong trinh goi la quét chuong tinh.

Thoi gian dé thyc hién mot vong quét goi la chu ky quét. Chu ky quét cé anh
huéng dén toc do xU ly clia PLC va anh huong dén kha nang x@ ly thoi gian thyc clia
PLC. N6i cach khac, viéc st dung PLC wong cac bai toan diéu Ichién chi dwgc chap
nhan khi chu ky quét cta PLC da nhd so véi hing s thoi gian cua hé digu khién. Khi
d6, co thé chap nhan x& ly dong thoi (thoi gian thuc) dwoc thay thé bang x& ly tuan tu.
Vi duy, tin hiéu vao thay d6i trang théi hai Ian trong mot vong quét thi PLC khong thé
phat hién dugc. Khi do, dap ing cla PLC déi vai sy thay d6i cua dau vao khéng chinh
xac nira. Lién quan dén chu ky quét con mot s6 van dé can thao luan sau day.

Chu ky quét phuy thudc vao cac nhan t6 sau: téc do cua bd vi xtr ly cua CPU, do
dai chwong tinh, s lugng cac dau vao/ra. Ngoai ra, chu ky quét con phu thudc vao
mot s6 cac chu ky quét phu (hinh 1.tOb) nhu: thoi gian chuyén ddi song song - ndi tiép
cuia hé théng vao ra phan tan (Remote 1/0), thoi gian x& Iy truyén thong ndi tiép, thoi
gian x ly ngdt, thoi gian doc/ghi dau vao/ra twong tu, thoi gian thuc hién cac chuong
trinh kiém tra, canh bao hé thdng... Tuy nhién, déi vdi mot hé cu thé thi cac nhan to, triv
t6c do cla bd vi xt ly, déu la c6 dinh. Vi vay, dé giam chu Ky quét thi phai chon CPU
c6 toc do xt ly cao. Day la vadn dé can luu y khi chon thiét bi dé xay dwng hé diéu
khién. Nguyén téc hoat dong quét vong ctia PLC han ché kha nang x@& ly tirc thoi cla
PLC. VI vay, PLC chd yéu dwoc st dung trong cac hé digu khién qua trinh bién thién
cham. Tuy nhién, cac PLC hién dai dd dwoc trang bi va tdng cuvong céac tinh nang xur ly
ngat ngay cang hoan thién d& xt ly nhanh va kip thoi. Vi vay, ranh gigi gita PLC va
PC ngay cang thu hep.

Véan dé x& ly vong quét dau tién can phai dwgc quan tdm khi nghién ctu
nguyén tac hoat dong quét vong cla PLC. That vay, & vong quét dau tién, cac dir liéu
déu chua sén sang, hé dang & qua trinh khéi tao. D6i voi cac hé ma qua trinh khéi tao
khong anh hwong dén qua trinh diéu khién thi c6 thé bé qua. Nguwoc lai, cac hé thdng
khac can luu y vong quét nay. Vi vay, PLC deu cung cdp co trang thai cé gia tri bing 1
& vong quét dau tién va bang 0 & cac vong quét khac, goi la First Scan Flag. Nguoi
st dung ¢ thé dung co trang thai nay dé tién hanh khéi tao va thiét 1ap cac diéu kién
ban dau cho hé thdng.
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15. PLCVAPC

V& cdu trc, PLC tvong ty nhw may tinh s8. Tuy nhién, gitra PLC va may tinh so
c6 su khac nhau rat can ban.

Thi nhét, PLC duwgc thiét ké dé hoat dong trong moi truong cong nghiép rét
khac nghiét véi su thay ddi I6n vé do 4m, nhiét dd va nhiéu manh.

Thi hai, phan crng va phan mém cla PLC duogc thiét ké dé si dung va phu hop
V6i trinh d6 cua nguoi van hanh tric tié€p tai day chuyén san xuat. Phan c¢rng dugc ché
tao & dang cac module tiéu chudn dé lap rap, bao duéng. Chuong trinh clia PLC duoc
biéu dién mdt céch tiéu chudn khéng chinh thirc ¢ dang gian do thang (LAD) rét truc
quan va dé st dung. Mi ho PLC c6 hé digu hanh riéng va chi s dung mot ngdn ngir
13p trinh do nha san xudt cung cap. Vi vy, khdng thé chay chwong trinh ctia PLC ho
nay trén PLC ho khac. Trong khi d6, may tinh c6 thé cai dat nhigu hé diéu hanh, co thé
str dung nhiéu ngdn ngit 1ap trinh. C6 thé st dung may tinh vai trd nhy PLC, tham chi
c6 thé chay chwong trinh mé phong PLC trén may tinh. May tinh dwoc cai dat phan
mém 1ap trinh try thanh thiét bi 1ap trinh cho PLC va digu khién PLC. May tinh c6 thé
dwoc st dung nhu thiét bi giao dién nguwdi - may trong cac hé diéu khién ma PLC vira
1a cdc bo diéu khién, vira 1a thiét bi thu nhap di liéu.

Tht ba, may tinh la thiét bi tinh todn phtc tap, ¢ chic nang da nhiém
(Multitask). B6 nhé clia may tinh c6 thé chira dong thai nhigu chwong trinh. Trong khi
do6, PLC chi thuc hién mot chuong trinh dwgc lwu gitt trong bd nhé RAM.

Thi v, PLC hoat ddng theo nguyén tdc quét vong, may tinh hoat dong theo
nguyén tic x ly ngt.

vé chic nang, PLC con rat nhiéu han ché so véi may tinh. Cac PLC hién dai
ngay dugc hoan thién vé tdc do tinh todn, mo rong bd nh¢, tang cuong trang bi cac
chic nang u'nh toan va xt ly ngét dé thu hep khoang céch so voi may tinh. Vi vay, cac
PLC hién dai ngoai chiic ndng co ban la diéu khién logic, nd con la mét tram tinh toan
dong vai tro nhu cac bd digu khién qua tinh, diéu khién vi tri va x& Iy thong tin.

1.6. PHAN LOAI PLC VA NG DUNG

PLC c6 rat nhiéu ching loai va do rat nhiéu nha san xudt cung cdp. Mot s6 nha
san xudt va tich hgp hé thong st dung PLC do chinh ho ché tao. N6 la mét thanh phan
cdu thanh hé thdng va dugc st dung trong pham vi hep. Mt s6 nha san xuét cung cép
PLC nhu la san phdm da dung cho ngudi thiét ké va tich hgp hé théng. Nha san xuat
cung cép thiét bi, phan mém, hd trg k¥ thuat va dao tao dé ngudi st dung co diéu kién
(rng dung tac san phdm nay vao cac hé thdng ctia minh. C6 thé liét ké mot s6 hang san
xudt dién hinh 1a: SIEMENS (Blc), ALLEN- BRADLEY, GE-FUNUC (M¥)
OMRON, MITSUBISHI, TOSHIBA (Nhat Ban)..

Do PLC dugc su dung rat rong réi tir cac bai toan don giadn dén cac bai toan
phtrc tap, nén PLC dugc ché tao thanh nhiéu loai khac nhau phu hgp véi yéu cau cla
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thyc té. Viéc phén loai PLC dya trén co s& kha nang (téc do xt ly, dung lvgng b nhé,
s0 luvgng dau vao/ra) dwgc chia thanh cac loai chinh sau: loai nho, loai vira va loai I6n.

—PLC loai nhé c6 nhiéu tén goi khac nhau tuy thudc cac hang ché tao (Small,
Micro), ¢é dung lvgng bd nhé dudi 2 KB, quan Iy s6 diém vao/ra du¢i 128 va dugc st
dung trong cac (rng dung don gian, yéu cau it diem vao/ra.

—PLC c& vira (Medium) ¢ bd nhé dén 32 KB va quan ly s6 diém vao/ra dén
2048. Cdu hinh clia hé c6 thé st dung cadc module vao/ra dic biét dé thuc hién cac chic
nang diéu khién qua trinh va x@ ly thdng tin.

—PLC c& I6n (Large) la thiét bi phirc tap nhat, c6 thé quan ly dén 2 MB b9 nhé
va 16.000 diém vao/ra. PLC loai nay cd ¢ng dung khdng han ché tir diéu khién mot qua
trinh cong nghé dén diéu khién mdt phan xudng, mot nha may.

Phrong phap phan loai PLC & trén két hop véi kiéu dang ché tao sé dwa ra cac
chung loai PLC sau day.

Céac PLC cd nhé thwong dugc ché tao ¢ dang cd dinh (Compact, Fixed). Vi loai
nay, ngudn cung cdp, CPU va mot s6 diém vao/ra dugc ché tao trén cung mot khai
khong thé tach rdi nhau (Onboard). Uu diém co ban clia PLC loai nay la gia thanh
thadp, nho, gon va thich hgp cac rng dung nho. s cac diém vao/ra trén PLC theo ty
18 3 :2, vidu, loai 10 diém (6 vao, 4 ra), loai 20 diém (12 vao, 8 ra), loai 30 diém (12
vao, 18 ra) va loai 48 diém, 60 diém... Khi can thiét cd thé sir dung cdc module vao/ra
mé& rong. Tuy nhién, véi PLC loai nay it khi s dung cach mé rong nhu vay. Nhuoc
diém chinh 1a tinh m&m déo khong cao, tdc dd x& ly cham, bd nhé nhd, han ché sé
diém vao/ra. So db t6 chirc PLC loai nho, dang c¢6 dinh dugc trinh bay trén hinh 1.11.
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Céc PLC loai vira va loai 16n dwoc ché tao & dang cac module riéng biét, c6 thé
théo, 1ap dé& dang (Modular). Cac module co ban I&: ngudn, CPU, vao/ra... Day la céu
trdc tiéu chudn ctia PLC, dam bao cho PLC dugc s dung mét cach mém déo va nguoi
st dung c6 nhigu Iya chon cho cdu hinh ctia minh. Cac module duoc 13p vao céc khe
cadm (Slot) trén bang mach Bus (Bus Module, Backplane). So dd t6 chic PLC dang
module dugc trinh bay trén hinh 1.12. D& mo rong cac diém vao/ra, cé thé sir dung cac
bang mach Bus mo rong.

Module ra  Module két hgp vao/ra

TOT ir
Hinh 1.12. PLC dang Modular.

ng dung cua PLC dugc chia lam ba nhém chinh la: don nhiém (Single), da
nhiém (Multitask) va quan ly diéu khién (Control Managment). ¢ng dung don nhiém
1a chi str dung mét PLC duy nhat dé diéu khién mot qua trinh Icy thuat. D6 1a mot khai
diéu khién doc lap, khong c6 trao doi thdng tin véi may tinh hodc cac PLC khac, cdu
hinh clia hé cé thé ding PLC céc loai nho, vira hodc 16n. ing dung da nhiém thucmg
st dung PLC c& vira dé diéu khién mot cong doan cla day chuyén san xudt hodc dé
diéu khi€n mot vai qua trinh k§ thuat véi s6 lugng diém vao/ra thich hop.

Mdi PLC c6 thé tro thanh mét nat trong hé digu khién phic tap (vi du: hé diéu
khién DCS). Khi d6, yéu cau c6 sy trao d6i di liéu, thong tin gira cac PLC véi nhau,
hodc gitra PLC véi cac thiét bi khac (vi du: may tinh, tram k¥ thuat...). Viéc trao doi dir
liéu, thong tin nho mang LAN hodc ETHERNET theo chuan cdng nghiép. Thong
thuong, két ndi gilra cdc PLC véi nhau theo kiéu LINK:LINK. (*ng dung quan ly diéu
khién st dung PLC d& diéu khién mot vai qua trinh k¥ thuat khac nhau. Théng thuong
sir dung cac PLC c& 16n, véi cu hinh cua hé 1a mot mang LAN digu khién théng nhat
c6 s trao dBi dir liéu va thong tin gitra cac thanh phan cta hé. Trong d6, PLC dong
vai tro 1a bd diéu khién, ddng thai quan ly hoat ddng toan b hé la tram chl (Master)
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Céc PLC khéc la cac bd digu khién va dong thoi la thiét bi thu nhap di liéu phuc vu
cho cong tac quan ly va theo do6i hé thdng goi tram t& (Slave). Két ni thuc hién theo
kiéu HOST:LINK.

1.7. CAC HO PLC THONG DUNG

1.7.1. Ho SIMATIC cua SIEMENS (CHLB buc)

Héang SIEMENS duva ra nhigu ho PLC khac nhau. Tuy nhién, PLC ho SIMATIC
duoc st dung phd bién va cé hai thé hé S5 (cli) va S7 (m6i).

Céc loai PLC ho S5 nhu sau:

- Loai nho c6 S5 90U, S5 95U.

-Loai vira c6 S5 100U véi cac CPU 100, 101,102,103,104.

-Loai I&n c6 S5 115, S5 135, S5 155 v@i cac CPU 941, 942,...

Ho S5 dung phan mém lap trinh la STEPS5.

Céc loai PLC ho S7 nhu sau:

-Loai nho c6 S7 200, véi cac CPU 212, 222, 226,...

- Loai vlra cé S7 300, véi cac CPU 312, 315,...

- Loai I16n c6 S7 400 véi cac CPU 412,415,...

Ho S7 dung phan mém lap trinh goi chung la STEP 7.

1.7.2. Ho SYSMAC cua OMRON (Nhat Ban)

Héng OMRON ché tao cac PLC gom nhiéu chiling loai, vi du, PLC seriesc, cv,
CJ... Phan mém lap trinh c6 thé dung Syswin hodc CX-Programmer. O day gi6i thiéu
PLC series ¢ gom cac loai sau:

- Loai nhé c6 CPM1, CPM1A, CPM2A;

-Loai viracé CQM1, CQM1H,...

- Loai 16n c6 C200H, C1000H, C2000H, C2000HS...

1.7.3. PLC cua ALLEN BRADLEY (My)

- Loai nhé c6 MicroLogix 500, MiroLogix 1000.

- Loai vira cd SLC 500 véi CPU 01, 02, 03, 04.

PLC loai nho va loai vira ding phan mém lap tinh RSLOGIX 500.

- Loai lén c6 PLC5 v6i CPU 25, 41, 45, 55,... va dung phan mém Iap trinh
RSLOGIX 5.

Trong thuc té, cac loai PLC thé hé méi da va dang dugc dua ra thi trvong va
ngay cang dugc sir dung rong réi, nhanh chong. Tai liéu vé PLC thé hé méi nhat c6 thé
dugc cap nhat thong qua cac Website clia cac hang san xuét.
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Bén canh cac ho PLC dugc gi6i thiéu & trén, con c6 rat nhiéu ho PLC cla cac
nha san xudt khac, nhuv ho 9300 cla GE- FUNUC, ho FX, MELSEC cla
MITSUBISHI, ho T1, T2, T3 cia TOSHIBA, ho Master-K cua LG...

Trén bang 1.1 trinh bay hinh anh mot s6 ho PLC thong dung.

Bang 1.1. Mgt ai ho PLC thong dung

S7 300 S7 400
(a) PLC hiing SEMENS

CPM1A CcQM1
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C200H CP1H
(b) PLC hing OMRON

MicroLogix 500 MicroLogix 1000

MicroLogix 1500 SCL 500
(c) PLC hdng ALLEN BRADLEY

Viéc lya chon ho PLC xudt phat tir yéu cau thyc té cla ngudi st dung. Cac can
¢ lva chon nhu sau:

- Thi nhét 1a yéu cau cong nghé va yéu cau diéu khién. Diéu nay lién quan dén
céc tinh nang k¥ thuat ctia PLC c6 dap (ng dugc yéu cau cong nghé va diéu khién dat
ra hay khong, nhu toc do x¢ ly, dung lwgng bd nhé, quan ly vao/ra va kha nang mé
rong hé thong...

- The hai la tinh kinh t€ va kha ndng dap ng vé thoi gian cung cap thiét bj cua
nha san xuat.

- Thit ba la sy hé tro va giup d& cla nha cung cép vé cac van dé giai phéap
ky thuat, phan mém, cong cu va dao tao.
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1.8. PHAN MEM VA CONG cu LAP TRINH

Cong cu lap inh cho PLC (Programmer) c6 thé 1a cac bd 1ap trinh chuyén dung
hodc may tfhh PC. B 1ap trinh chuyén dung ciing c6 thé 1a bd 1ap trinh cAm tay hodc bo lap
trinh dang mdy laptop. May tinh PC c6 cai dat phan mém c6 thé ding 1am b 1ap trinh.

Phan mém lap trinh cho PLC la mdi trwdng giao ti€p gitta ngudi va may. Nho
d6, nguoi sir dung ¢ thé soan thao chwong trinh cho PLC, digu khién va theo ddi hoat
dong ctia PLC thong qua thiét bi Iap trinh. Phan mém Iap trinh cho PLC do nha san
xuét cung cép va chay trén hé diéu hanh cda PC. Théng thuong, mdi ho PLC c6 phan
mém lap trinh riéng, mac du cach biéu dién chuong trinh twong ty nhau. Vi vay, viéc
st dung PLC c6 lién quan chat ché dén phan mém cua no.

PLC ho S5 clia hdng SIEMENS st dung phan mém Iap trinh goi la STEP5 véGi
cac phién ban goc chay trén hé diéu hanh DOS va hién nay c6 cac phién ban chay trén
WINDOWS. PLC ho S7 cua hdang SIEMENS st dung phan mém lap trinh cé tén chung
la STEP7 (STEP7-200, STEP7-300, STEP7-400).

PLC cla hang OMRON st dung phan mém Iap trinh goi la SYSWIN va hién
nay la CX- PROGRAMMER

PLC cua hdng ALLEN BRADLEY st dung phan mém RSLOGIX 500 cho PLC
loai nhé va loai vira (Micrologix va SLC 500) va RSLOGDCS5 cho PLC loai Ién (PLC 5).

Mot s6 ho PLC va phan mém Iap trinh tvong (ng duoc téng két trong bang 1.2.

Bang 1.2. Mot si ho PLC vi phan mém Iap trinh twong &ng

STT HoPLC Phan mém

SYSWEM

1 PLC hdng OMRON
CX-PROGRAMMER

2 S5 (SIEMENS) STEP5

3 S7 (SIEMENS) STEP7

MicroLogix 1000
4 SLC 500 RSLogix 500

(ALLEN BRADLEY)

1.9. KET LUAN

PLC la thiét bi dwgc su dung rdng rdi trong cac hé ty dong hoda qua trinh san
xudt, v& chirc nang, PLC c6 thé thuc hién cac bai toan digu khién mét cong doan hoic
toan bd mot day chuyén san xuét. PLC c6 thé thyc hién diéu khién céac dai lugng logic
diéu khién qua trinh va quan Iy diéu khién.

VI vay, viéc nghién clru va st dung PLC la doi hoi va la yéu cau can thiét doi
voi ky su, can bo k¥ thuat cac nganh dién, dién t&, tv dong hoa, thay khi... Nhirng kién
thirc co ban can thiét khi nghién ctu PLC la: k¥ thuét vi x& ly, k¥ thuat s6, diéu khién
logic, k¥ thuat Iap trinh va ty dong héa qua trinh cdng nghé.
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Chuwong 2
CAC THANH PHAN CUA PLC

cdu hinh vat ly clia hé digu khién dung PLC dugc xay dung trén co so 1dp ghép
céc khéi chiic nang cuia PLC. Céac khéi chiic nang nay dugc ché tao & dang cac module.
Vi dy, module ngudn cung cép, module x& ly trung tam (CPU), cac module vao/ra so,
cac module vao/ra tvong tu... Trong chwong nay sé trinh bay chi tiét cac thiét bi trén va

cac phwong phéap cdu hinh hé diéu khién PLC.

2.1. So PO KHOI CHUC NANG HE BIEU KHIEN PLC

V@ tong quat, so do khdi chirc nang cda hé diéu khién PLC dugc trinh bay trén

hinh 2.1.
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2.1.1. Khéi ngudn cung cap

Module ngudn cé chirc nang cung cdp ngudn mot chiéu cho cac module khac
trong hé théng dwoc 1&p vao bang mach Bus. Thong thuong, dién ap dau ra clia module
ngudn la 24VDC. Mot s6 PLC c& 16n c6 thé yéu ciu cac cdp dién ap khac nhau nhu:
+5VDC, +15VDC, 24VDC. Céc cdp dién ap nay c6 thé do module ngudn tao ra hodc
duoc tao ra trong khéi CPU. Module ngudn la bd ngudn 6n ap xung, dai rong. Céng
sudt dau ra ciia module ngudn duwoc lya chon tly thugc vao yéu cau. Nha san xuat cung
cap nhiéu loai module ngudn véi cong suét khac nhau. Luu y rdng, module ngudn chi
cung cdp cho cac module chic nang clia hé ma khong cung cdp cho cac thiét bi bén
ngoai. Céc thiét bi nay dwgc cung cdp tlr ngudn ngoai. Vi vay, khi lya chon cdng suét cla
module ngudn phai xudt phat tir s6 lugng va chling loai cac module chirc ndng cla hé.

2.1.2. Khéi xtr ly trung tam (CPU)

Khoi x ly trung tdm CPU la bd ndo cta PLC, c6 chirc nang nhan dir liéu tir cac
module vao, thic hién chwrong trinh, dua ra quyét dinh va diéu khién cac co cdu chdp
hanh dwoc ndi vao module ra. CPU dugc ché tao trén bang mach in goi la bang mach
chinh (Mainboard) va dwgc dong gdi thanh module CPU. Céc thanh phan chinh cla
CPU gom: b0 vi xt ly, bd nh¢, cac mach triyén thong, cdc mach sé phu ¢ va mach
bién d6i ngudn... Viéc tim hiéu khdi CPU bao gdm: cac thanh phan chinh bén trong va
cac thanh phan bén ngoai.

Céac thanh phan bén trong khdi CPU gom c6:

2.1.2.1. BO vixwr Iy

B0 vi x& ly Ia hat nhan cta CPU, quyét dinh tinh nang cla PLC: téc do xu ly,
khé ndng quan ly bo nhé va vao/ra. Cac bd vi x& ly dugc st dung cé céac loai 8 bit,
16 bit, 32 bit... M0t s6 ho PLC st dung b0 vi x& ly twvong ty nhw & may tinh PC. CPU
¢6 thé c6 modt hodc nhidu bd vi x& ly. Mbi bd vi xu Iy thuc hién mdt nhiém vu khéc
nhau. Lgi ich cla viéc s dung nhiéu bd vi x& ly la tang toc do x& ly cua PLC. Vi du,
b6 vi x Iy thwc hién diéu khién, bd vi xtr ly thyc hién truyén théng, bd vi xir ly thuc
hién cac nhiém vu tinh toan, x& ly tin hiéu phtrc tap, bd vi xt ly thyc hién cac phép
toan logic, cac chirc ndng dinh thoi gian, cac chirc ndng dém va theo ddi cac trang thai
cla hé thong khi hoat dong.

2.1.2.2. B6 nh¢

B6 nh¢ la thiét bi dé luu gilk théng tin: chuong trinh, di liéu, tham s6 hé théng
cdu hinh hé théng. Viéc t6 chirc va quan Iy bd nhé do hé diéu hanh dam nhiém va sé
duoc trinh bay k§ trong chuong 3.

Trong phan nay sé néu cac tinh chat va dac diém cla bd nhé dwgc sir dung trong
PLC. Theo tinh chat, c6 thé chia bd nhé thanh hai loai: b nhé duy tri (Non-Volaiile)
va bd nhd khong duy tri (Volatile). NOi dung cla bd nhé khdng duy tri s& bi mat
khi ngdt ngudn cung cép. Uu diém cla bd nhé khong duy tri 1a kha nang ghi/doc
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tdc dd cao. Trong trwdng hop can thiét, co thé dung ngudn cung cdp 6n dinh la pin
(Battery) lam ngudn nudi cho bd nhé nay. Bo nhé khdng duy tri dugc st dung lam bd
nhé chinh cho PLC dé lwu git chuong trinh va di liéu dang thic hién. Viéc truy nhap
(doc/ghi) bd nho khdng duy tri c6 thé dwgc thyc hién thdng qua chuong trinh (ng
dung. B nh¢ duy tri ¢6 kha nang luu gilr thong tin khi mat ngudn cung cap. Tuy nhién,
toc d6 ghi thong tin vao bd nh¢ duy tri khdng cao va phai st dung thiét bi hodc chuong
trinh déc biét. B6 nhé duy tri duoc sir dung dé lwu gilr cac thong tin it thay di, di liéu
can dugc bao vé khi mét nguon. Vi du: chwong trinh d& chay 6n dinh, tham s6 dat, cac
trang thai dac biét clia hé thong, cdu hinh hé thdng, hé diéu hanh...

Viéc ghi thong tin vao bd nh¢ goi la viét (Write) va nhan thong tin tir bd nhé goi
la doc (Read). Viéc doc/ghi bd nh¢ goi la truy nhap bdé nhé. Thong tin lvu gilt trong bd
nhé & dang s6 nhi phan (0, 1). M&i s6 0 hodc 1goi la Bit thong tin (Binary Digit), vé
td chitc, bd nhé gdm cac 6 nho duoc sép xép lign k& nhau vé mét logic. Mdi 6 nhé c6
hai tham s6 la: ndi dung clia & nhé va dia chi cia 6 nhé trong bd nhé. Noi dung cua &
nhé, viét 1a (M), chra mot tir nhi phan N Bit. Trong d6, N goi la kich thudc ctia & nhé.
Thong thvong, kich thuéc cla 6 nhé vat ly la 8 Bit hodc 16 Bit. can phan biét kich
thudc cta 6 nhé va kich thwdc cua mot tir nhi phan (Binary Word). Mt tir nhi phan cé
thé c6 kich thudc bang 1, 2 hodc 4 lan kich thudc 6 nhé vat ly tay thudce kiéu dir lidu,
nghta 13, né dugc luu gilr trong 1, 2 hodc 4 6 nhé. vé nguyén tac, hé théng quan ly di
liu & dang tir (Word). Dia chi 6 nh¢g, viét la M, la vi tri cia 6 nh¢ trong bd nhé. Hé
théng quan ly bd nhé thong qua dia chi. Dé xac dinh dia chi ctia 6 nho, c6 thé dung dia
chi vat ly hodc dia chi quy wéc. Hai 6 nh¢ lién ké nhau 1a hai 6 nh¢ c6 dia chi hon kém
nhau 1 Dia chi vat ly la vi tri cGla 6 nhé so véi dia chi géc cua bd nhé. Thong thuong,
quy wéc dia chi géc 1a 0. Dia chi vat ly thuong duoc biéu dién & dang s6 HEXA. Dia
chi quy wéc do hé digu hanh quy dinh. Ngudi st dung truy nhap dén bd nhé béng dia
chi quy wéc thong qua hé diéu hanh. Dija chi cla 6 nh¢ dwgc xac dinh tén Bus dia chi
(Address Bus). Bus dia chi kich thwéc N Bit thi cd thé dia chi hda 2N 6 nhd, goi la
khdng gian nhé. Vi vay, Bus dia chi quy dinh dung lvgng clia b nhé va s6 diém vao,
ra clia PLC. Viéc doc/ghi ndi dung 6 nhé thong qua Bus di liéu (Data Bus). Thong
thuding, kich thuéc cla Bus dir liéu bang kich thwéc cua 6 nhé. Viéc didu khién qua
trinh truy nhap bd nhd dugc thuc hién thong qua céc tin hiéu digu khién trén Bus diéu
khién (Control Bus), vé t6 chirc, bd nhé dwoc chia thanh cac ving (Areas), mdi ving
lvu gitr mot kiéu thong tin nhét dinh. Vi du: ving nhé ma chuong trinh goi 12 bd nho
chwong trinh (Program Memory), ving nhé di liéu goi la bd nhé dir liéu (Data
Memory). Hinh &nh cla bd nhé véi cac ving nhé goi 1a ban d6 bd nhé (Memory Map).
Panh gid bd nh¢ trén co s¢ cac tham s6 sau: dung lugng (Capacity) va thoi gian truy
nhap (Access Time). Dung luvgng bd nhé la sé lwgng thdng tin ma bd nhé c6 kha nang
lvu gilr droc va duoc tinh bing Bit, Byte, Kbit, Kbyte. Tuy nhién, danh gia dung lvong
bd nhé cua PLC dugc chia thanh hai thanh phan: dung lwvgng bo nhé chwong trinh tinh
bang K lénh (K Instructions) va dung lwgng bd nhé dit lidu tinh béng K tir (K Words)
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1K Iénh = 1024 Iénh co ban ctia PLC
1Kt = 1024tk di liéu

Tadc do truy nhap bd nhé dugc danh gia qua thoi gian truy nhap. Néu dung lugng
bo nh¢ dac trung cho kha ndng clia PLC gidi cac bai toan phic tap véi chuong trinh
16n va di liéu nhiéu thi tdc dd truy nhap déng vai trd quan trong ddivéi tinh tac dong
nhanh clia PLC.Trong thuc té, b nhé trong (Built in Memory) ctia CPU chi c6 dung
lvgng nhat dinh, nhd hon khong gian nh¢ dé dam bao tinh kinh té va tinh thuc tién.
Trong truong hop yéu cau dung lvgng bd nhé 16n hon dung lwgng bd nhé trong, nguoi
str dung co thé trang bi thém thé nhé m& rong (Memory Card) voi dung lugng tiy
chon. B nh¢ clia PLC dwgc xay dyng trén co s¢ hai loai bd nh¢: bd nhé ¢d dinh va bo
nhé doc/ghi. BO nhé cb dinh c6 cac loai: ROM, EPROM, EEPROM va FLASH ROM.
B0O nhé ¢6 dinh 1a bd nhé duy tri, ndi dung cluia bd nhé khong bi mat khi ngét ngudn
cung cép. Vi vay, bd nhé cd dinh dugc st dung dé lwu gilr chwong trinh, di liéu khong
thay d6i. Do dac diém cua bd nhé loai EEPROM va FLASH ROM c6 thé xo4 bang
dién, nén n6 con dugc st dung lam mot phan clia bd nhé trong ciia CPU dé lvu gilr cac
di liéu, thong tin, trang thai cla hé théng dang hoat dong khi mat ngudn cung céap. Vi
dy, gia tri ctia bd dém, co 16i, dir liu duy ti (Retentive Data). B nh¢ doc/ghi (RAM)
12 bd nhé khong duy tri. Ndi dung clia bd nhé bi méat khi ngat ngudn cung cép va co thé
doc/ghi dé dang voi téc do cao. Bd nhd RAM duoc st dung nhr bd nhé hoat dong clia
PLC dé Iru gilt chwong trinh va di¥ liéu dang thyc hién. B nh6 RAM c6 cac loai sau:
SRAM (Static RAM) va DRAM (Dynamic RAM). D& duy tri dvgc thong tin trong
RAM khi mét ngudn cung cdp thi phai st dung ngudn nudi c6 dinh la pin (Battery).
Mot s6 ho PLC dung tu dién dung tich I&n dé 1am ngudn nudi cho bd nhé CMOS
RAM.

2.1.2.3. Cac mach phu tro

Trén bang mach CPU con c6 cac mach phu trg nhu: mach tao cdc ngudn cung
cdp voi cac mirc dién ap khac nhau: +5V, -5V, +12V, -12V; mach ghép ndi cac cong
song song, ndi tiép...

Céc thanh phan bén ngoai ndm trén khéi CPU g&m c6:

2.1.2.4. Hé théng cac don LED chi thj trang thai (Status Led)

Pay la cac co (Flag) trang thai cla hé théng ma PLC lap trong qua trinh hoat
dong. Vi du mot sd6 cac LED quan trong la: RUN, STOP, FAULT, COMM LOW
BATTERY...

RUN LED béo PLC ¢ ché do dang thuc hién chwong trinh trong bd nh¢ cia
PLC.

STOP LED bdo PLC & trang thai dirng, khdng thuc hién chvong trinh. Cac trang
thai & dau ra déu bang 0.
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FAULT LED béao hé théng c6 16i. Viéc xéac dinh 16i cu thé phai dung chuong
trinh. Néu 16i nhe (non-Faltal) thi chuong trinh van tiép tuc thuc hién, RUN LED van
séang. Néu 18i nang (Faltal) thi chrong trinh dirng thyc hién, STOP LED séng.

COMM LED béo viéc két néi gilta PLC va céc thiét bi ngoai vi dang duoc
thuc hién.

LOW BATTERY LED béao ngudn cung cdp BATTERY da yéu, can phai thay
thé. Viéc thay BATTERY phai dugc thyc hién trong khi ngudn cung cép cho PLC vén
duoc duy tri.

2.1.2.5. Cac chuyén mach dat ché dé hoat déng ctia PLC

Céc chuyén mach nay & dang DIP SWITCH c6 N chuyén mach. Mdi chuyén
mach c6 hai trang théi. VI vy, c6 thé thiét Iap 2Nché dd hoat dong. Mdi lan khéi dong,
CPU doc trang thai cia DIP SWITCH va thiét 1ap ché do hoat dong cho PLC. Viéc
thiét lap ché do hoat dong cho PI-C c6 thé dugc thuc hién bang phan mém. Mot s6 cac
ché dd hoat dong cta PLC duoc thiét 1ap bing DIP SWITCH nhu sau:

- M@i lan khéi dong, chwong trinh dugc nap tir bd nhé ngoai vao bd nhé trong
cla PLC.

- Thiét 1ap ché do st dung bd nhé ngoai.

- Dat diéu kién cho phép/khdng cho phép hoat dong (Enable/Disable) clia mot
6 ngat.

2.1.2.6. Chuy&n mach chon ché dé lam viéc ctia PLC

Chuyén mach chon ché do lam viéc ctia PLC - goi la MODE SWITCH - ¢6 ba
vi tri tvong (’ng v6&i ba ché do lam viéc: RUN, MONITOR va STOP.

Vi tri RUN c6 tac dung:

+ Dat PLC vao ché d chay, thuc hién chuong trinh trong b nhé.

+ Khong cho phép stra, thay d6i chwong trinh va di liéu trong bd nhé.

+ Khdng cho phép thay ddi ché do hoat dong ctia PLC béng thiét bi lap trinh
hodc tr man hinh giao dién.

Vi tri MONITOR (con goi la ché d0 REM - Remote) c6 tac dung:

+ Pat PLC vao ché do diéu khién ti xa. Cac ché dd cé thé chon tir xa la'
REMOTE RUN, REMOTE PROGRAM, REMOTE TEST.

+ Cho phép theo dbi, thay d6i chwong trinh va dir liéu trong bd nho.

+ Cho phép thay ddi ché dd hoat dong cta PLC bang thiét bj lap trinh man hinh
giao dién.

Vi tri STOP (con goi la ché d0 PROGRAM) c6 tac dung:

+ D3t PLC vao ché do dirng, khdng thuc hién chwrong trinh.

+ Cho phép nap chuwong trinh vao PLC (Download) tir thiét bi Idp trinh va cho
phép soan thao truc tiép chwong trinh trong PLC (Online Edit).
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+ Khong cho phép thay déi ché dd hoat déng ctia PLC bang thiét bi lap trinh
hodc tir mén hinh giao dién.

& mot s6 ho PLC, chuyé&n mach chon ché do hoat dong chi c6 hai vi tri: RUN va
STOP. Trong truveng hop nay, vi tri STOP c¢6 ca hai chirc ndng REM va PROGRAM.

2.1.2.7. ® cam pin (Battery)

Pin (3,6 V, 5 V...) dugc sl dung lam ngudn cung cdp cd dinh cho b nhé duy
tri. Vai tro chia pin 1a duy tri ndi dung mdt phan bd nhé cua PLC khi ngat ngudn cung
cap. bo la:

+ Chuong trinh trong bd nhé RAM.

+ D liéu cua chwong trinh nhu: gid tri dat, gia tri cac bd dém, cac két qua tinh
toan...

+ Céc trang thdi ddc biét khi thyc hién chwong trinh. Cac trang thai nay can phai
dugc duy tri khi ngudn cung cdp mat dot ngdt, la diéu kién dé thwc hién chuong trinh
khi ngudn cung cép c6 tro lai. Vi du, cac trang thai bao 16i, trang thai chi hwéng, chidu
chuyén dong cula thiét bi, cac vi tri cla co cau chap hanh...

+ Céac tham s6 thiét 1ap cdu hinh ctia hé thdng. Vi du, chon ché dé hoat dong cho
céac cbng truyén thong ndi tiép, dat ché do lam viéc dac biét cua PLC theo yéu cau cla
nguoi st dung...

+ Thuc hién thoi gian thyc cta hé thong (Real Time).

Vi vai tro quan trong cla pin va thoi gian song cuta pin c¢6 han, nén khi hét pin
thi hé thdng 1ap cd Low Battery dé bao hiéu can phai thay pin méi. Viéc thay pin phai
duwoc tién hanh khi cé ngudn cung cép.

Mot sd loai PLC c6' nhd st dung tu dang lugng I6n (Super Capacity) thay thé
cho pin. Trong diéu kién tiéu chudn, thoi gian duy tri ndi dung bd nhé co thé dat dwgc
vai chuc ngay sau khi ngét nguon.

Deé kéo dai tubi tho cla pin, mot s6 loai PLC méi con dung bd nhd EEPROM dé
1am bd nhé duy tri. Khi ngét ngudn thi ndi dung cla bd nhé EEPROM khéng bi mét.
Tuy nhién, viéc ghi va x6a bd nhé EEPROM phai dugc thuc hién bang chuong trinh va
thiét bi riéng duwgc tich hop trong PLC.

2.1.2.8. Khe cdm bd nhé mé rong (Memory Slot)

Khe ¢&m bd nhé mé rong dung dé 1ap céc thé nhé (Memory Card) bén ngoai.
Do la:

+ Thé nhé RAM hodc EEPROM dung dé md rong bo nhé hoat dong ctia PLC.

+ Thé nhé ngoai EPROM hodc EEPROM lvu gilr chwong trinh diéu khién da
hoan thién. Chuong trinh sé dwoc nap vao bd nhé trong mot cach ty dong khi khoi
dong may hodc bing mét vai thao tac don gian. Day la phuong phép luu gilt chrong
trinh an toan va hiéu qua.

Thé nh¢ ngoai cé cac loai 8 KB, 16 KB, 32 KB...

31



2.1.2.9. Cong giao tiép song song (Parallel Communication Port)

CPU thyc hién trao ddi dir liéu véi cac module vao/ra béng phuong phap song
song théng qua hé théng Bus. cdng giao tiép song song dvoc thic hién bang cac mach
ghép ndi gitta CPU va hé théng Bus.

2.1.2.10. C8ng noi tiép (Serial Communication Port)

CPU thyc hién trao doi thong tin véi cac thiét bi ngoai vi théng qua c6ng ni
tiép bang phuong phap khdng dong bd. Céc thiét bi ngoai vi gbm c6: bd 1ap trinh PG
(Programmer), may tinh PC (Personal Computer), giao dién ngudi may HMI (Human
Machine Interface), bang van hanh OP (Operator) va cac thiét bi ngoai vi khac. Trén
khdi CPU c6 mdt hodc nhigu cdng néi tiép. Tuy nhién, mdi ho PLC d&u chon mat tiéu
chudn cdng ndi tiép cu thé lam cdng chuén cua thiét bi. Vi du, hang SIEMENS chon
tiéu chudn RS485, hang OMRON chon tiéu chudn RS422 va hiang AB chon céng DH
485. Vi vay, néu trén khdi CPU chi c6 mdt cong ndi tiép thi chinh l1a cdng chudn cla
hang. Neu trén khdi CPU c6 hai cong thi cdng thi hai thuong la cdng chudn RS232...
Céc PLC thé hé méi co s dung cdng chudn USB. Thyc hién ghép ndi gitta cac cong
ndi tiép c6 chudn khac nhau nhd cac bd chuyén doi (Convener, Adapter). Vi du, bd
chuyén doi RS485/RS232, bo chuyén ddi RS422/RS232...

2.1.3. CaAc thiét bj vao/ra
Caéc thiét bi vao/ra thyc hién ghép ndi gitta CPU va thé gi¢i bén ngoai. Céc thiét
bi vao/ra bao gdbm Bus module va cdc module vao/ra riéng biét.

2.13.1. Bus module va hé théng Bus (Bus System)

Bus module 14 thiét bi dé ghép ndi gitta CPU va cac module vao/ra. v& vat ly,
Bus module gdm khung kim loai viing chéc (Chassis) d& bang mach Bus (Backplane),
trén d6 1a Bus hé théng va cac khe cadm (Slot) cho cac module chirc nang. Bus hé théng
gdm co6: Bus dir liéu (Data Bus), Bus dia chi (Address Bus), Bus diéu khién (Control
Bus) va Bus ngudn (Power Supply Bus). Bus module cé nhiéu kich ¢4 tuy thudc vao s6
khe cdm. Vi du, loai 4, 7, 10, 16 khe cam. Trén Bus module con cé cac ddu néi
(Terminals) dé ndi véi cac thiét bi bén ngoai, cdu hinh cu thé cla hé diéu khién PLC
c6 thé ding mét hodc nhiéu Bus module tly thudc vao sé cac module chirc nang. Khi
d6, cac Bus module dugc ndi véi nhau bang dau ndi (Bus Connector), dugc trinh bay
trén hinh 2.2, goi la hé théng Bus (Bus System). Bus module chiia CPU goi la Bus
module chinh, cé dia chi 0 va cac Bus module khac goi la cac Bus module mé rong cé
diachi 1,2,3,...

Khi thiét 1ap cdu hinh clCa hé diu khién, nguoi 1ap trinh phai khai bdo thanh
phan clia hé thong Bus gom: s lvgng, loai Bus module, dia chi...

v& logic, Bus module dvoc t6 chirc & dang don vi logic (goi la Logic Rack) dé
hé théng quan ly cac module vao/ra duoc gan trén Bus module. Mdi don vi logic c6
128 dau vao va 128 dau ra logic.
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Tuy thudc vao CPU, mdi don vi logic gdm mot s6 tir (Word) di liéu trong ving
anh dau vao va ving anh dau ra. Vi du, voi CPU 8 Bit, mdi don vi logic gdm 16 Byte
&nh dau vao va 16 Byte anh dau ra.

Pau két néi BUS

Hinh 2.2. So dd hé théng Bua.

Véi CPU 16 Bit, mdi don vi logic c6 8 Word (16 Bit) anh dau vao va 8 Word
(16 Bit) anh dau ra. Trén mot Bus module c6 thé chira mdt hodc nhiéu don vi logic va
nguoc lai, mot don vi logic c6 thé bao gdbm mot vai Bus module tuy thudc vao loai
module vao/ra dugc st dung. Trén hinh 2.3 trinh bay so db to chic cla hé thdng Bus.

128 1/O trén mot rack

Céc khé cdm (Slot)
Hinh 2.3. So' dd ti chirc clia hé thong Bus.

Bus module va hé théng Bus cla cac ho PLC hién dai va cac loai PLC c& nho co
thé dugc tich hgp trong cdc module chic nang. Khi dé, viéc ghép ndi cdc module chirc
nang dugc thuc hién thong qua cac dau (Jack) ndi trén module va thanh dd (Rail).

2.1.3.2. Cac module vao/ra (Input Module, Output Module)

Céac module vao/ra la cac thiét bi ma qua d6 CPU trao d6i di¥ liéu vagi thé gidi
bén ngoai. Cac module vao nhan tin hiéu tir cac Ihiét bi vao, bién ddi thanh di liéu gbi
dén CPU. Cac module ra nhan di liéu tir CPU, bién ddi thanh tin hiéu diéu khién cac
thiét bi ra. Do ngudn u'n hiéu vao va cac thiét bj ra rat da dang vé ching loai nén cac
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module vao/ra cd rat nhiéu loai. Vi dy, module vao/ra r¢i rac, module vao/ra tvong tu,
module vao/ra dc biét... Cac module vao/ra dwgc ché tao theo chudn va ghép néi voi
CPU qua céc khe cdm trén Bus module.

Viéc trao doi dir lieu gitta CPU va cac module vao/ra bang phwong phap song
song nho thao tac doc/ghi. Méi 1an trao ddi (doc hodc ghi) mét tir dir liéu (8 Bit hodc
16 Bit).

Hé théng quan ly cac dau vao/ra theo dia chi. Bia chi nay dugc xac dinh trén co
s& vi tri clia khe c&m, kiéu module vao/ra. vdn d& nay s& dwgc trinh bay & phan sau.

2.1.4. CAc thiét b| ngoai vi (Peripheral Devices)

Céc thiét bi ngoai vi trao d6i thong tin véi CPU qua cac c6ng ndi tiép. Cac thiét
bi ngoai vi dién hinh dugc gigi thiéu sau day.

2.1.4.1. B0 lap trinh chuyén dung PG (Programmmer)

B 1ap trinh chuyén dung la thiét bi dung dé 1ap chuong trinh cho PLC, trao doi
dr liéu v&i PLC va diéu khién hoat dong ctia PLC. Vi du, soan thao chuong trinh, nap
chuong trinh vao PLC, theo ddi hoat dong cla chuong trinh, phét hién va stva 13i... BO
1ap trinh 1a mdt may tinh chuyén dung dwoc cai dat phan mém Iap trinh va trang bi cac
cbng cu dé giao tiép vai PLC. BJ 1ap trinh c6 cac loai sau:

a) B0 lap trinh cam tay (Hand Held Programmer, Console) la bd 1ap trinh gon,
nhe, tién lgi cho nguoi sir dung khi cai dit, thay d6i tham s6, Iénh cta chrong trinh cla
PLC dang hoat dong tai day chuyén. Mot s6 bo 13 b bay trén
hinh 2.4.

1761-HHP-

Hinh 2.4. Cac bd lap trinh d m tay.

S dung b 1ap trinh cdm tay ¢ nhrgc diém 1a man hinh hién thi LCD nho giao
ti€p ngudi - may khong thuan tién, thong tin hién thi & dang ky ty va thao tac phtic tap.

b) BO 1ap trinh chuyén dung c6 man hinh CRT tuong ty may tinh laptop. Thong
tin hién thi trén man hinh 16n, & dang ky tv hodc do hoa tang tinh tryc quan va dé giao
tiép. Do uwu diém c6 bd nhd 16n, toc do x& ly nhanh nén bo 1ap trinh nay cé nhiéu chirc
nang diéu khién, giao tiép va x& ly théng tin tr PLC tvong ty nhw may tinh ca nhan
M6t s6 b 1ap trinh dugc trinh bay trén hinh 2.5.
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San phdm clia ALLEN BRADLEY PG685 clia SEMENS
Hinh 2.5. Cac bo lap trinh chuyén dung.

2.1.4.2. May tinh ca nhan PC (Personal Computer)

May tinh PC la thiét bi ngoai vi dvgc st dung rat réng rai do wu diém vé tc do
xt ly, dung lugng bd nhé 16n va gia thanh ré. May tinh PC dwoc slir dung véi cac chiic
nang sau:

- May tinh PC dwogc cai dat phan mém Iap trinh tré thanh bo 1ap trinh cho PLC
rdt thuan tién vi st dung hé diéu hanh va cac céng cu phan mém thong dung.

- May tinh PC déng vai tro nhu tram thu nhap di liéu tr PLC, x& ly thong tin,
tham gia vao cac hé thdng diéu khién, van hanh, quan ly hé thdng.

- May tinh PC dugc cai dat chuong tinh md phdng PLC déng vai tro nhu PLC
40 phuc vu cho viéc dao tao va thiét ké hé théng véi chi phi dau tv ré.

2.1.4.3. C4c thiét bi giao dién nguoi- may HMI (Human Machine Interface)

Céc thiét bi giao dién nguoi - may ndi véi PLC goi la cac tram van hanh hoac
giao dién van hanh hé thong (Work Station, Operation Interface). Céc thiét bi nay la
mot may tinh chuyén dung, man hinh LCD den tring hoic mau. Nguoi st dung c6 thé
tao 1ap cac giao dién dé van hanh va theo doi hoat dong cla hé théng nhu: Start, Stop,
thay ddi tham s6 chwong trinh, hién thi gié tri, trang théai cac bién, quan ly 16i, theo doi
va thyc hién céc thao tac can thiét tdc dong Ién hé thong.

Cac nha san xudt PLC thwdng cung cép cac thiét bj giao dién pht hgp véi chudn
cua hdng. Vi du, hdng SIEMENS c6 cac giao dién OP, hdng AB c6 giao dién
PanelView va OMRON c6 giao dién NT. Tuy nhién, mét s6 hang chuyén san xuét cac
giao dién va phan mém c6 thé két ndi voi hau hét cac ho PLC, vi du san phdm
PROFACE cua hdng DIGITAL.

Viéc két ndi cac PLC v6i nhau tao thanh mang PLC dé thuc hién diéu khién mot
qua trinh c6ng nghé ciing dugc thyc hién thdng qua cong ndi tiép. Cac PLC trong mang
thyc hién trao doi d¥ liéu trong qué trinh thye hién chuong trinh thdng qua mét vung
nh¢ ¢é chung dia chi.
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2.1.4.4. Céc thiét bi ngoai vl khac

Céac thiét bi ngoai vi khac c6 thé két ni véi PLC thdng qua cong ndi tiép dé
thye hién cac (rng dung cu thé nhu: bd doc ma vach (Barcode Reader), bo x& Iy video,
céc thiét bi kiém soat (Acsess Control)...

Qua trinh trao d&i thong tin qua cang ndi ti€p dwoc thuc hién theo hai phuong
thirc: chli - t& (HOST-LINK) va LINK-LINK.

2.2. CAC MODULE VAO/RA

2.2.1. Module vao/ra roi rac (Discrete 1/0 module)

Module vao/ra roi rac, con goi la module vao/ra so (Digital 1/0 module), la loai
module phd bién nhét, 1a thanh phan cdu hinh co ban va phong phi nhédt cta PLC.
Module vao/ra r¢i rac 1a cdng giao tiép véi cac thiét bj vao va thiét bj ra kiéu ON/OFF.

2.2.1.1. Module vao rol rac

Module vao roi rac thyc hién cac nhiém vu nhan tin hiéu tir cac thiét bj vao, bién
d6i thanh tin hiéu s6 gri d&n CPU. Module roi rac la thiét bi giao tiép gitra PLC va
thiét bi vao. So do noi thiét bi vao véi module vao roi rac dugc tinh bay trén hinh 2.6.

Céc thiét bi vao roi rac 1a cac thiét bi logic nhu: chuyén mach (Selector Switch),
phim nhén (Push Button), céng tac hanh trinh (Limit Switch), cac tiép diém dau ra cla
cac bo diéu khién (Contact), cac loai cam bién tiém can (Proximity Sensor), cam bién
quang (Photo Sensor)...

LED hién thi trang

Hinh 2.6. So' do no6i thlét bi vao v61 module vao roirac.

M®i thiét bi vao ndi véi module vao tai mdt diém ¢ vi tri xac dinh goi la diém
dau vao (Input Point). M&i diém dau vao tuong (rng véi mot dia chi cla Bit dir liéu
trong vung anh dau vao. Gia tri cla Bit di liéu phan anh trang thai cua tin hiéu vao.
Néu tin hiéu vao & mic cao (vi dy, ddi véi tin hiéu mot chiéu la 24VDC, déi véi tin
hiéu xoay chigu 1a 110VAC hodc 220VAC) thi Bit tucmg (ing c6 gié tri bing 1. Néu tin
hiéu vao & mic thap (OV) thi Bit twong ng c6 gié tri bang 0.

Trén cac module vao déu c6 LED chi thj trang thai cua tin hiéu. Mach dién cla
khdi CPU va mach ngoai dwoc cach ly bang phan ni quang (Optocoupler). So dd khai
chirc nang ctia module vao roi rac dugc trinh bay trén hinh 2.7.
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Phan ngudn Phan logic
Hinh 2.7. So dd khél chirc nang ctia module vao rirl rac.

So d6 chia lam hai phan: phan ngudn cung cép cho céc thiét bi vao va phan logic
tao ra tin hiéu phu hgp véi CPU. VI vay, tin hiéu vao c6 thé 1a xoay chiéu, mot chigu
vGi cac mic dién ap khac nhau. Mach vao la cac mach bién d6i tin hiéu, mach loc
nhiéu. Phan tir cach ly thuong dung la phan ti cach ly quang hodc bién ap xung. Mach
logic tao ra tin hiéu logic pht hgp véi CPU va LED chi thj trang thai cda Un hiéu vao.

So dd nguyén ly mot dau vao clia module vao xoay chiéu véi dién 4p 110 VAC
- 220 VAC duoc trinh bay trén hinh 2.8.

(b) So d6 no6i day mot dau vao cia module vao xoay chiéu
Hinh 2.8. So d6 nguyén ly vaso di n6l day mdt dau vao ctia module vao xoay chiéu
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Tin hiéu vao nhan duoc tir ngudn xoay chiéu L1-L2 qua phim s. TUI hiéu xoay
chiéu bién doi thanh tin hiéu mét chiéu nh¢ bd chinh lvu (D 1- D4). Bién tr¢ RI, R2
han ché dong vao, R3 la dién trd tai cla b chinh lvu. Diode 6n 4p D5 xac dinh nguéng
nhé nhét cda tin hiéu vao. Phan tir cach ly quang 1SO chuyén ddi tin hiéu tir ngudn
thanh tin hiéu logic giri dén CPU.

Hinh 2.9 trinh bay so d6 nguyén Iy mdt dau vao clia module vao xoay chiéu,
dién ap 24VAC.

Hinh 2.9. S0 d6 nguyén Iy vi s<rdd n6l mot dau vao ciia module vao xoay chiéu,
dlan ap 24VAC.

So d6 nay khong st dung mach chinh lvu ma st dung phan tir cach ly quang
gdm hai LED méc song song nguoc. Dau vao st dung mach loc théng thdp R1C va
mach phan 4p R2R3.

Hinh 2.10 trinh bay so dé nguyén ly mot dau vao clia module vao mot chiéu,
dién ap 24VvDC.

So dd hinh 2.10a chi st dung ngudn dwong. So do hinh 2.10b c6 thé s dung
ngudn mot chiéu duong hodc am.

Viéc phéan loai module vao roi rac dua trén s6 Iwgng cac diém vao trén module
va kiéu tin hiéu vao. Trén co s s6 lwgng cac dau vao trén module c6 cac loai 8 diém,
16 diém, 32 diém... Trén co s& kiéu tin hiéu vao co cac loai 5VDC, 24V AC/DC, 48V
AC/DC, 110VAC, 220VAC.
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(b) Str dung ngudn mot chiéu tuy y
Hinh 2.9. So d6 nguyén ly mdtdiu vio clia module vao mot chiéu, dién ap 24VDC.

2.2.1.2. Cac module ra roi rac (Discrete Output Module)

Module ra roi rac thuc hién cac nhiém vu nhan dit liéu tr CPU, bién ddi thanh
tin hiéu phu hop diéu khién cac thiét bi ra (co cdu chdp hanh). So do ndi thiét bi ra voi
module ra roi rac dugc trinh bay trén hinh 2.11.

LED hién thi trang

-0 cz
Hinh 2.11. So d6 nél thiét bi ra VOl module ra ro'! rac.

Céc thiét bi ra la cac thiét bi logic nhu: dén, ro le, contactor, van... D6 la cac
thiét bi c6 hai trang thai ON/OFF.

M&i thiét bi ra logic néi véi module ra tai mot diém c6 vi tri xac dinh goi la
diém dau ra (Output Point). Mbi diém dau ra twong (tng véi mot dia chi cua Bit dit liéu
trong vung anh dau ra. Gid tri ctia Bit di liéu quyét dinh trang thai cla thiét bj ra. Néu
gia tri cha Bit bang 1 thi vang thai cia thiét bi ra la tich cuc (Active). Néu gié tri cla
Bit bang 0, thi trang thai ctia thiét bi ra la khong tich cuc (Inactive).
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Trén cac module ra déu ¢ LED chi thi tin hiéu ra. Mach dién cta khéi CPU va
mach ngoai dugc cach ly véi nhau. So d6 khoi chirc nang clia module ra roi rac dugc
trinh bay trén hinh 2.12.

Ph&n ngudn Phan logic
Hinh 2.12. So dd khéichlic ndng cua module ra rol rac.

So do chia lam hai phan: phan logic va phan ngudn. Cac mach logic xac dinh
trang thai dau ra phu thudc tin hiéu nhan tr CPU. Trang théi tin hiéu ra dwgc chi thi
b&ng LED. Phan tir dau ra c6 hai trang thai ON/OFF tuong Gng véi tin hiéu tu mach
logic.

Hinh 2.13 trtnh bay so d6 mot dau ra kiéu tiép diém. Phan t& L 1a tai. Dau ra
kiéu tiép diém ro le dién tir (hinh 2.13a) s dung ngudn cung cdp mot chiéu hoic xoay
chigu. Dau ra kiéu ro le ban dan (hinh 2.13b) s dung ngudn xoay chiéu.

(b) Bau ra kiéu ro le ban dan (SSR - Solid State Relay)

Hinh 2.13. So d6 motdiu ra kiéu tiép diém.
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Hinh 2.14 trinh bay so d6 dau ra kiéu tin hiéu dién &p. Mach dau ra c6 hai kiéu:
NPN va PNP. Mach dau ra kigu NPN (hinh 2.14a) c6 déc diém: diém COM la ov, tai L
duoc ndi gitra dau ra (Out) va cyc dwong ctia ngudn (+V). Mach dau ra ki€éu PNP (hinh
2.14b) c6 dic diém: diém COM la dvong ngudn +v, tai L dwoc ndi gitra dau ra (Out)
va ov. Céc dau ra kiéu tin hiéu dién ap déu st dung mach collector hé, cau chi bao vé
qué dong F va chi si dung ngudn cung cdp mot chiéu.

(b) Mach dau ra kiéu PNP
Hinh 2.14. So d6 dau ra kiéu tin hiéu dién ap.

Hinh 2.15 trinh bay so dd dau ra kiéu xoay chiéu. Phan t&r dong/cat la Triac.
Pau ra xoay chiéu nay cho phép dong qua tai I6n va dién ap ngudn 110VAC hodc
220VAC.

Hinh 2.15. So'dd diu ra kiu xoay chliu.
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Viéc phan loai cac module ra dya trén co so s6 lugng cac dau ra va kiéu dau ra.
Céc kidu dau ra da trinh bay & trén, s6 lugng cac dau ra trén mdi module ra c6 thé 1a 8,
16, 32.

Trong thyc té, dé giam kich thuéc, con c6 cac module vao/ra hén hgp. Vi dy,
module 8 dau vao va 8 dau ra, module 8 dau vao va 16 dau ra, module 16 dau vao va
16 dau ra, module 16 dau vao va 8 dau ra.

vé hinh thitc, cac loai module vao/ra duoc ma héa theo mau séc dé dé nhan biét,
trinh bay trén bang 2.1.

Béng 2.1. Mau sic cac module vao/ra

TT Mau sc Kiéu 1/0

1 Do (Red) Xoay chiéu (AC)

2 Xanh lam (Blue) Mot chiéu (DC)

3 Dacam (Orange) Dau ra kiéu tiép diém ro le dién tr
4 Xanh lyc (Green) Céac module dac biét

2.2.1.3. Cac thiét bj trvong (Field Devices)

Cac thiét bi trvong la cac thiét bi vao va céc thiét bi ra ndi véi cac module
vao/ra. Ngudn cung cp cho cac thiét bi truong I1a ngudn ngoai, c6 thé 1a mot chidu
hodc xoay chiéu. Trong trvong hgp ngudn cung cdp 1a mot chiéu thi can phai phan biét
khai niém sourcing (cdp ngudn) va sinking (dugc cdp ngudn). Khai niém sourcing va
sinking duoc dung dé biéu dién quan hé vé chidu dong dién gitta thiét bi trwong va
ngudn cung cdp cho nd. Thiét bi tredng ndi véi cwc dwong (+V) clia ngudn cung cép
goi la thiét bi truong kiéu sourcing. Thiét bi truong ndi véi cwc &m clia ngudn cung cap
(OV) goi la thiét bi trwdng kiéu sinking. Nhu vay, thiét bi vao va thiét bi ra déu c6 hai
loai: sourcing va sinking. Thiét bi vao n6i véi module vao, thiét bi ra ndi vé¢i module ra
théng qua ngudn cung cdp. Vi vady, cac module vao/ra ciing c6 hai loai: sourcing va
sinking. Tinh twong thich gitra cac thiét bi tniong véi cac module vao/ra roi rac mot
chiéu dwgc thé hién nhu sau:

- Module vao/ra kiéu sourcing sé cung cdp dong dién cho thiét bi trvong kiéu
sinking. Chiéu dong dién di ra tr module vao/ra.

- Module vao/ra kiéu sinking s& nhan dong dién tlr thiét bi truong kiéu sourcing
Chiéu dong dién di vao module vao/ra.

Hinh 2.16a trinh bay so do thiét bj vao kiéu sinking ndi v&i module vao kiéu
sourcing. Khi thiét bi vao ¢ trang thai tich cwc, né nhan dong dién tr module vao Hinh
2.16b trinh bay so do thiét bi vao kiéu sourcing noi véi module vao kiéu sinking Khi
thiét bi vao ¢ trang thdi tich cuc, né cdp dong dién cho module vao.
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(b) Thiét bi vao sourcing - module vao sinking
Hinh 2.16. So dd thlét bi vao nGi vd1 module vao.

Hinh 2.17a trinh bay so db thiét bi ra kiéu sinking ndi v&i module ra kiéu
sourcing. Khi dau ra trang thai tich cuc, thiét bi ra dugc cdp dong dién tir dau ra kiéu
PNP. Hinh 2.17b trinh bay so do thiét bi ra kiéu sourcing néi ven module vao kiéu
sinking. Khi dau ra ¢ trang thai tich cuc, module ra nhan dong dién tr thiét bi ra qua
dau ra kiéu NPN.

(a) Thiét bi ra sinking - module ra sourcing

(b) Thiét bi ra sourcing - module ra sinking

Hinh 2.17. So db thlét bi ra n6l vé1 module ra.
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2.2.2. Céac module vao/ra twong tw (Analog I/O modules)

Trong thuc té€, PLC dugc (ng dung trong cac bd diéu khién qua trinh v&i ngudn
tin hiéu va ddi tvong digu khién 1a cac thiét bi twvong tu. Cac module vao/ra twong tu l1a
cac mach ghép ndi FLC véi cac thiét bi nay.

2.2.2.1. Cac module vao twong tuw

Cac module vao tuong ty nhan tin hiéu tuong ty (dong dién, dién ap) tir thiét bi
tredng, tir cac bd chuyén ddi (Transducer), tir cic bo truy@n tin hiéu (Transmitter) bién
d6i thanh tin hiéu s6 nho bo bién d6i ADC.

Tin hiéu vao trong ty c6 hai dang dugc chudn hoa la tin hiéu dién ap va tin hiéu
dong dién.

Tin hiéu dién &p c6 thé la don cwc hodc ludng cwc. Tin hiéu don cuc co cac dai
dién ap sau: (QV, +5V), (OV, +10V), (IV, +5V). Tin hiéu ludng cuc c6 cac dai dién ap
sau: (-5V, +5V), (-10V, +10V).

Tin hiéu dong dién c6 cac dai (0 mA, 20 mA) va (4 mA, 20 mA).

Trén module vao tuong ty c6 thé c6 2, 4, 8 dau vao goi la cac kénh. Kiéu va dai
tin hiéu (V/1) & mdi kénh dwoc chon nho cac chuyén mach chon trén module. Ngudn
cung cdp cho cac module vao tvong ty thong qua Bus ngudn cua hé thdng. Tuy nhién,
mot s6 ho PLC yéu cau ngudn cung cdp riéng tir ngoai cho cadc module vao tuong tu.

CPU nhan tin hiéu s6 tu cdc kénh ctia module vao twemg ty nho Iénh doc riéng
va cdt vao mét vung nhé riéng do hé théng quy dinh. Mi ho PLC c6 cach té chirc bd
nhé riéng.

Céc tham s6 déc trung cho module vao tuong tu la:

- S6 kénh;

- Kiéu va dai tin hiéu vao;

- Tro khang vao;

-b 0 phan dai: 8 Bit, 10 Bit, 12 Bit,...;

- Toc do bién doi;

- Heé s6 nén tin hiéu dong pha.

Ngoai cac module vao twong ty voi tin hiéu dién ap va dong dién chudn nhv
trén, con c6 cac module vao twong tw, ma tin hiéu vao nhan tryc tiép tir cac sensor.
Vidu, cac sensor nhiét dd (cdp nhiét ngau, dién tro nhiét Pt 100...), sensor ap suét...
Mach vao ctia cac module nay la cac bo khuéch dai tin hiéu nho. Vi vay, day ndi
sensor voi cac dau vao phai dwoc boc kim d& chéng nhiéu.

2.2.2.2. Cac module ra twong tw

Céac module ra tvong ty nhan tin hiéu so tir CPU, bién ddi thanh tin hiéu dién ap
va dong dién dé diéu khién cac thiét bj trvong. Thanh phan co ban clia module ra tvong
ty 1a bd DAC. Tin hiéu ra tvong ty dwgc chudn hoa theo cac thiét bi truong. Vi du
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tin hiéu dién 4p c6 céac dai: (OV, +5V), (OV, +10V), (-5V, +5V), (-10V, +10V), tin
hiéu dong dién c6 cac dai: (0 mA, 20 mA), (4 mA, 20 mA).

Trén module ra twong tw c6 thé cé 2, 4, 8 dau ra goi la cac kénh. Kiéu va dai tin
hiéu (V/1) & mbi kénh dwoc chon nho cac chuyén mach chon trén module.

Cac tham sb déc trung cho module ra tvong ty la:

- S0 kénh;

- Kiéu va dai tin hiéu ra;

- Tro khéng ra;

- B0 phan dai: 8 Bit, 10 Bit, 12 Bit...;

-Tdc do bién doi.

Trong thuc té, ngoai cadc module vao/ra tuong ty riéng biét, nha san xudt con
cung cép cac module vao/ra tvong tu kiéu hdn hop. Vidu, module 2 kénh vao - 2 kénh
ra tuong tw, module 4 kénh vao - 1keénh ra tucmg tu.

2.2.3. Cac module vao/ra dac biét

PLC ngay cang duwgc st dung rong réi trong cac hé diéu khién va nhiéu (ng
dung khac nhau. Cac module vao/ra dac biét la cac thiét bi chuyén dung ma nha san
Xudt cung cap dé tich hgp hé thong. Mot s6 cac module vao/ra dac biét thwong siv dung
dwoc trinh bay duéi day.

2.2.3.1. Module dém téc dd cao (High Speed COUNTER)

Module dém téc d6 cao duoc sir dung dé dém xung c6 tan sd cao tlr sensor,
encorder hodc céc thiét bi phat xung. Tan sd gi¢i han c6 thé dén 500 KHz.

Vi du dién hinh la module ghép ndi v&i encorder trong cac bd diéu khién vi tri.
Encorder la thiét bi bién doi téc d6 quay hodc géc quay cla truc thanh tin hiéu xung.
Encorder c6 hai loai: dém tdng (Increment) va tuyét doi (Absolute). Loai dém tang cé
badaura : A, B, z. Trong dd, & dau ra A va B la day xung ty 1é v&i vong quay cUa truc,
o dau ra z la tin hiéu xac dinh diém bat dau vong quay (Zero). Sir dung encorder loai
dém ting co6 thé xac dinh t6c dd quay, s6 vong quay va chiéu quay cla truc. Cac
module ghép v&i encorder kiéu nay cé ba dau vao A, B, z ndi v6i cac dau ra tvong (ng
clia encorder. CPU sl dung I&énh doc encorder dé xac dinh s6 xung va chiéu quay ctia
truc. Encorder loai tuyét déi dung dé do goc quay tuyét déi cua truc (0 - 360°). Dau ra
clia encorder 1a méa nhi phan, BCD hoic ma GRAY 8 Bit, 10 Bit, 12 Bit... biéu dién
gdc quay cla truc. Cac module ghép voi encorder kiéu nay cé s6 dau vao bang véi s6
Bit va CPU st dung 1&nh doc encorder dé xac dinh géc quay cua truc.

2.1.3.2. Module dléu khién déng Q0 buéc (stepper Motor Module)
Module diéu khién dong co bwdc nhan 1énh tir CPU, bién doi thanh day xung dé
diéu khién tryc tiép cac bo céng suét cho dong co budc.
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2.2.3.3. Module truyén théng (Communication Processor Module)

PLC la mdt nGt tich hgp trong mot hé diéu khién. D@ liéu trong bé théng phai
duoc trao ddi voi nhau va tham chi cac thanh phan cla hé théng phai dwoc chia sé tai
nguyén cho nhau. Cac module truyén thong cho phép két ndi PLC véi cac thanh phan
khéc cta hé thdng thdng qua mang tmyén thong so dé thuc hién nhiém vu trén. Khac
V@i cac cdng truyén théng ndi tiép trén khdi CPU, cac cdng trén module truyén théng
¢6 nhiéu ché do hoat dong. Mot s6 ché do sau:

- Ché dd chd té (Host Link).

- Ché dd khong giao thirc (No Protocol).

- Ché dd c6 giao thirc (Protocol Macro).

- Ché d6 két nGi dir liéu diém - diém (Point to Point).

- Ché do két ndi diém - nhiéu diém (Point to Multipoint).

Trén module truyén théng c6 mot hodc nhiéu cong véi cac chudn khac nhau:
RS232, RS422, RS485.

Cac thiét bi ngoai vi ciing cd thé két ndi véi CPU thong qua module truyén
théng. Trén hinh 2.18 la mot vi du vé viéc két ndi gilra module truyén thong va cac
thiét bi ngoai.

Céac module truyén théng déng vai tro rat quan trong va dwgc st dung rong réi
trong cac hé diéu khién qua trinh, cac hé DCS va SCADA. Cac mang truyén thong sé
cdng nghiép theo chuén ISO dién hinh: Profile Bus ciia SIEMENS, ControlNet clia AB
va Compro Bus cia OMRON... Cac phuong thic truyén thong cling rat khac nhau: cap
xo&n doi, day dong truc, cap quang, radio... Cac module truyén théng cla PLC ciing
bao gom ca cac module ghép ndi véi cac mang truyén thong cong nghiép ké trén.

2.2.3.A. Modulo diéu khién PID

Céac module digu khién PID thuc hién b diéu chinh PID trong cac (ng dung
digu khién qua trinh. Day la mot khéi tinh toan béng s6 theo phwong phép digu khién
PID bén ngoai CPU dé giam nhe cdng viéc cho CPU. Module PID nhéan gia tri dat va
cac tham s6 diéu chinh tir CPU, so sanh voéi gia tri thyc va dua ra tin hiéu digu khién
qua trinh. Module PID dién hinh la cac bo digu khién nhiét do véi dau vao la sensor
nhiét do, dau ra la tin hieu ON/OFF (ON/OFF PID), tin hiéu twong ty (0-7-10 V),
(4-1-20 mA) digu khign mach coéng suét hoic tin hiéu didu khién géc mé van
(0-i-100%).

2.2.3.S. Module vao/ra phan tan (Remote 1/0)

Trong mot s6 trwdng hop, viéc trao doi dir liéu gitta CPU véi cdc module vao ra
phan tan (& xa) dugc thyc hién bang phuong phéap ndi tiép. Module vao/ra phan tan cé
nhiém vy chuyén doi di liéu tlr song song - ndi ti€p va ndi ti€p - song song.
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Module truyén thung néi tiép

RS-232C

B& diéu khién Ttii6t bj doc ma Barcode
nhiét do

v )

Céc thiét bi ngoai vi chuin voi cing

truyen théng RS232C va RS-32274S5

Hinh 2.18. VIdu kétndlgitra module truyén théng
va mot s6 thiét bj ngoai vl VOIPLC CQM1H ctia OMRON.

2.2.3.6.Cac module vao/ra dac biét khac

Ngoai cdc module co ban néi trén thi méi nha cung cép PLC déu cho ra mdt o
loai module vao/ra dac biét khac dwoc liét ké dugi day:

- Module dét s6 co khi (Thumb-Wheel Module): cho phép nguoi st dung dat
thong s6 cho PLC & dang cac chuyén mach s6 co khi. Céac théng s6 nay chi duoc thay
d6i & bén ngoai PLC chir khong thay ddi dugc bang chuong trinh trong PLC.

- Module dau ra BCD: cho phép PLC gui théng tin dén cac thiét bi yéu cau ma
BCD. Vi du, module diéu khién LED 7 thanh (7-segments).

- Module Basic va ASCII: cho phép PLC nhan va gti cac File di lieu ASCII.
Chuemg trinh dwoc viét bang Basic. Loai module nay dwoc ¢ng dung trong diéu khién
may in, hién thj cac thong tin digu khién.

- Module digu khién hé servo: cho phép thuc hién hé diéu khién vong kin.
Vi du, module diéu khién vi tri 1truc, 2 truc...

2.2.4. Cac tham sd dac trwng clla module vao/ra

Cac module vao/ra la thiét bi ghép néi PLC véi cac thiét bi truong. Viéc ghép
n6i phai dam bao céac thiét bi lam viéc an toan, tin cdy. Cac tham s6 dac trung cla
module vao/ra bao gom céac tham s6 gi¢i han ma nguoi s dung can biét khi chon thiét
bi cho ng dung.
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- Dién 4p vao dinh mdc: la gia tri dién ap mot chiéu hodc xoay chiéu cla tin
hiéu cho phép ddt 1én module vao.

- Dai dién ap vao ¢ trang thai ON: la dai dién 4p ma tin hiéu vao chac chan
duoc PLC nhén ¢ trang thai ON.

- Dong dién dinh mic dau vao: la gia tri dong dién cuc tiéu ctia mot dau vao
cho phép hoat ddng binh thuong.

- Nhiét do méi trvong: 1a gia tri nhiét do 16n nhat cho phép cla mdi tnrong ma
cac module vao/ra lam viéc @ trang thai tot.

- Thoi gian tré tin hiéu vao: la thoi gian kéo dai nhé nhat ma PLC c6 thé ghi
nhan chéc chén trang théi tin hiéu vao ké tr thoi diém bat dau c6 tin hiéu tich cyc. Thoi
gian tré khoang tr 9-I-75 ms. Thoi gian tré nay do mach loc théng thap dau vao quy
dinh, mach loc nay c6 chirc ndng khir nhiéu tan sé cao.

- Dién ap dau ra dinh mdc: la gia tri dién &p mot chiéu hodc xoay chiéu clia
ngudn digu khién cac thiét bi bang dau ra.

- Dai dién ap ra: la dién ap trong khoang cvc tiéu va cuc dai ma dau ra chay
trén tai.

- Dong dién dau ra cuc dai/dau ra/module: la dong dién cho phép cyc dai cho
mot dau ra dé digu khién tai. Dac trung cho ché do lam viéc dai han.

- DoONng dién dau ra xung cwc dai: la gia tri I6n nhat clia déng dién ton tai bong
khoang thoi gian ngén. Bac trung cho ché do 1am viéc ngan han.

- Dong dién rd cuia dau ra & trang thai OFF: la gia tri I6n nhat cho phép cla
dong do khi dau ra ¢ trang thai OFF.

- D0 céach dién: la gia tri cwc dai cua dién 4p ddm bao cach ly gilra PLC va cac
thiét bi vao/ra.

- SO lwgng dau vao/ra trén module: xac dinh s6 lwgng cac thiét bi truong cé
thé duoc ndi voi module.

- Dong dién cho phép cua bing mach Bus: la gia tri cuc dai ma tat ca cac
module tiéu thu tr ngudn cung cép théng qua Bus.

2.3. DIA CHI HOA VAO/RA

Cac thiét bi vao/ra la cac thiét bi vat ly duogc ndi véi PLC qua cac module
vao/ra. CPU quan ly céc thiét bi vao/ra béng dia chi.

Trang thai cua tin hiéu vao/ra dugc lwu gilt trong ving nhé vao/ra cia PLC.
CPU trao d6i di liéu véi cac module vao/ra bdng phuong phap song song qua hé théng
Bus. Mdi 1an CPU doc/ghi dir liéu c6 d6 dai bang 1 kich thuéc logic chia 6 nhé (8 Bit
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16 Bit, 32 Bit) goi la mot tir vao/ra (/O Word). Tuy nhién, trén mdi module vao/ra c6
thé c6 s6 lugng cac dau vao/ra khac nhau (8, 16, 32, 64...), cling c6 thé 1a module
vao/ra hdn hop va cac module vao/ra dic biét cling rat phong phi. Do vay, viéc dia chi
héa vao/ra phai tuan theo nguyén tic nhét dinh va do hé diéu hanh quy dinh.

Cac module vao/ra duoc l&p vao cac khe cdm vat ly (Slot) trén bang mach Bus
va ching c6 thé dwgc bd tri vé phla bén phai hodc bén trai cla khéi CPU. Thong
thuong khdi CPU dwgc st dung lam gdc dia chi (dia chi 0 hodc 1). Trén hinh 2.19 la
mot s6 cach bé tri khe cdm danh cho module vao/ra.

(a) Dia chi khe cdm tang dan tir trai qua phai (b) Dia chi khe cdm ting dan tir phai qua trai
Hinh 2.19. MOI s6 cach bé tri khe cam danh cho module vao/ra trén bang mach Bus.
Hé thdng quan ly dia chi cac diém vao ra dva trén co s& khai niém dia chi kénh
logic (Rack, Element). Dia chi kénh logic la dia chi cua ving nhé vao/ra. Méi kénh
logic c6 kich thuéc bang kich thudc ctia mot tir vao/ra. Nhu vy, hé théng co thé quan
Iy 1kénh, 2 kénh,... trén mdt khe cadm vat ly tiy thudc vao kiéu module vao/ra. Vi du,
d6i vai PLC 8 Bit, trén module vao roi rac cd 8 dau vao chiém dia chi 1 kénh vao; trén
module vao cé 16 Bit dau vao sé chiém dia chi 2 kénh vao; trén module cé 8 dau vao,
8 dau ra sé chiém dia chi 1kénh vao va 1kénh ra.

2.3.1. bia ch! h6éa module vao/ra r&i rac

M@t cach téng quat, mdi diém trén module vao/ra roi rac ¢ dia chi dwoc xac
dinh nhu sau:

Dia chivao/ra = [tén]x.y

Trong do6: [tén] la cac chi cai hodc tap cac ky ty chi ra kiéu di liéu (vao
hodc ra);

x: dia chi kénh logic phu thudc vao vi tri ca khe cdm vat ly (dia chi kénh géc
tinh tu CPU);

y: dia chi Bit trong kénh.
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Vidu:
Héang SIEMENS, ALLEN BRADLEY:
[Tén] I: chi kiéu di liéu vao
Q hodc O: chi kiéu dir liéu ra

Hing OMRON:
[Tén] IR000: chi kiéu di liéu vao
IR100: chi kiéu dir liéu ra
Vi du:
PLC SIEMENS: 10.0: Dia chi Bit vao dau tién cla kénh vao dau tién.

QO.0: bia chi Bit ra dau tién cua kénh ra dau tién.
PLC ALLEN BRADLEY: 1:000/0: Dia chi Bit vao dau tién cta kénh vao dau tién.

0:000/0: Dia chi Bitra dau tién ctia kénh ra dau tién.
PLC OMRON: IR000.00: Pia chi Bit vao dau tién ctia kénh vao dau tién.

IR100.00 : Dija chi Bit ra dau tién ctia kénh ra dau tién.

Trén hinh 2.20 minh hoa céch dia chi héa vao/ra roi rac.

Pong co

ITT Tap-

Bang anh dau vao

Hinh 2.20. Bia chi hda vao/ra r¢irac.

CPU c6 thé truy nhap dén module vao/ra theo dia chi kénh (Word) hodc theo
dia chi Bit. Gilra dia chi kénh va dia chi Bit dugc ngdn cach béi dadu hodc dau
Vi du:
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biachi kénh: IW1 QW1 1:100 0:010 IR000 IR100
bia chi Bit: 11.0 Ql.o 1:100/1 Q:010/2 IR000.00 1R100.00

Trudng hop trén module vao/ra s6 cac diém vao/ra nhé hon s6 Bit cing mot
kénh logic thi cac Bit con lai khong dugc st dung dé dia chi héa cac diém vao/ra cua
kénh khac, ma chi duvgc st dung nhu céc Bit trung gian. Nghta la: CPU quan ly vao/ra
la theo tirng kénh nguyén.

Xét vi du hinh 2.21 véi mot PLC c6 méi tir vao/ra la 16 Bit, trén khe cdm s6 1 la
module vao/ra gdm 8 dau vao va 8 dau ra, trén khe cdm s6 2 la module vao/ra gém 16
dau vao va 16 dau ra. Khi d6 dia chi cua cac dau vao/ra dwgc xac dinh trén bang 2.2.

Béng 2.2. Dla chi cac d&u vaolra

SIEMENS ALLEN BRADLEY OMRON
Dia chi vao Dia chira Dia chi vao Pia chira DA chivao(IR)  Bia chira(IR)
Slot1 11.0*11.7 Q1.0-rQ1.7 1:1/0-r1:Y/7 0:1/0-T0:1/7 000.00-T000.07  100.00-T 100.07
Slot2 12.0-T1215 Q2.0-rQ2.15 11.0*11.7 Q:2/0-TQ2/15 001.00-T001.15 101.00-T101.15

Khi trang thai vao la ON, tin hiéu vao & mec cao (High) thi Bit vao tucmg ng
c6 gia tri 1. Khi trang thai vao la OFF, tin hiéu vao & mic thdp (Low) thi Bit vao tvong
(rng cd gia tri 0.

Tuong tu, khi Bit ra ¢ gia tri 1 thi tin hiéu ra sé tich cwc (Active) va khi Bit ra
c6 gia tri 0 thi tin hiéu ra khong tich cuc (Inactive).

S13T1 SIST2
5 INITOUT TOIN/TU OOT

Hinh 2.21. VI du afa chl héa vao/ra cho mot PLC v&i 2 module vao/ra.

2.3.2. Bja chi héa module vao/ra dac biét

D6i véi module vao/ra phan tan (Remote I/0 module) thi CPU quan ly tvong tw
nhu module vao/ra roi rac tai chd (Local). B8i véi cac module vao/ra tvong ty CPU
quan ly theo dia chi cua tir (Word) biéu dién s6 tin hiéu tvong tu. Mbi tir c6 thé cé kich
thueoe 1, 2, 4 kénh logic. CPU danh mot ving nh¢ ddc biét dé lwu gilr cac tir vao/ra
tucmg tv. Dia chi cia mbi dau vao/ra tuong tu trén module vao/ra twong ty phu thudc
vao vi tri clia khe cam, tht tu trén module vao/ra va dia chi duoc xéac dinh trén module
vao/ra b&ng chuyén mach.
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Co6 hai cach CPU dia chi hoa cac dau vao/ra:

- Danh mot phan trén ving nhé vao/ra.

- Danh mét vung nhé riéng.

Tuong tw, d6i véi cac module vao/ra dac biét khac nhu module truyén thong,
module diéu khién P1D..., cac tir di¥ lieu dwoc xac dinh theo dia chi (Address) dwoc chi
ra trong phan khai bao toan hang (Operand) cta Iénh (Instruction) twong (ng.

2.4. CAU HINH HE BIEU KHIEN LOGIC PLC

Cé&u hinh hé diéu khién logic PLC bao gdom céc thiét bi va cach t6 chic, ghép
ndi cac thiét bi d6 v&i nhau tao thanh mot hé thong dap ¢ng yéu cau dat ra. Nhu vay,
bwéc dau tién cuia viéc thiét 1ap cdu hinh cta hé la chon lya thiét bi dya trén yéu cau
digu khién, chon lya cac module chiic nang. Budc tiép theo 1a sdp xép, t6 chic ghép
néi cac module chirc nang voi nhau va ghép ndi vai thiét bi vao/ra, thiét bi ngoai vi dé
tao nén mot cu hinh phan clrng ciia hé théng. O’ day can phan biét c4u hinh phan clng
V@i cdu hinh hoat dong cua hé. cdu hinh hoat ddng clia hé bao gom cédu hinh phan clng
va thiét 1ap cac tham s6 cdu hinh hé théng béng phan mém.

M@t cach hinh thirc, cdu hinh cta hé diéu khién PLC duoc chia thanh hai loai:
cdu hinh co ban va cau hinh mé rong (dac biét).

2.4.1. Cau hinh CO ban

CAu hinh co ban cta hé diéu khién PLC bao gdm cac khdi chic nadng co ban la:
khdi ngudn, khoi CPU va cac module vao/ra roi rac, hé théng truyén thong va giao dién
nguoi - may... cdu hinh co ban ctia hé diéu khién PLC dugc trinh bay trén hinh 2.22,
gom co:

Module 16 dau vao bé tri & khe cdm s6 0, module 16 dau ra b tri ¢ khe cdm
s6 1va module 32 dau vao/ra (16 dau vao va 16 dau ra) bé tri & khe cdm s6 2.

siero: - SIOTL: Su6T2:
Module  Module Module vao?
dau vao d&ura ra mé' rong
* B
Ngudén CPU
[o]} 16i

Hlnh 2.22. cdu hinh co ban cia mot hé diéu khién PLC.
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Trong cdu hinh trén, dia chi cac dau vao ra dugc trinh bay trong bang 2.3.

Bang 2.3. B|a chi vao/ra trén cac module vao/ra

STT  Module SIEMENS OMRON AB
vaolratrén 57 50 $7-300 coMmL SLC500
Slot

1 Module vao 10.0-T10.7 10.00-T10.15 IROOOO-TIR00.15  1:0/00 -7-1:0/15
trén Slot 0 11.0-7-11.7

2 Module ra Q0.0+ Q0.7 Q0.00vQO0.15 [R100.00 -TIR100.15 0:1/00 -T0:1/15
trén Slot 1 Q1.0-i-Q1.7

3 Module 120-r107 11001 1115 IR0L1.00-rIR01.15  1:2/00 + 1:2/15
vaofra trén 13.0-T11.7 Q1.00-rQl.15 IRIOLOORIRIOI.15 0:3/00 - :3/15
Slot 2 Q2.0 72Q2.7

Q3.0 HQ3.7

Ghi ch(:S7-200 la ho PLC 8Bit.

Bang mach Bus chi chira mot s6 khe cdm nhét dinh. Vi du, bang mach Bus
chira 4, 7, 10... khe c&m. Trong truong hop s6 khe cdm khéng dd cho cac module
vao/ra thi phai st dung cac bang mach Bus md réng. Trén hinh 2.23 md ta bang
mach Bus mé rong.

Mdi ho PLC (va mdi kiéu PLC) quy dinh s6 cuc dai cac bang mach Bus m&
rong va trén mdi bang mach Bus chi quan ly mét sé dia chi kénh xac dinh, s6 cac bang
mach Bus phu thudc vao dung lugng bd nhé ctia PLC danh cho vao/ra. Vi vay, khi s0
dau vao/ra trén mot bang mach Bus chiém du s6 dia chi theo quy dinh thi phai st dung
thém céc bang mach Bus mé rong. Mac du s6 khe cdm van con.

[fla k m P3 IA1 m m m

Bang mach BUS co s& Bang mach BUS mé& rong

Hinh 2.23. Bang mach Bus ma’'rong.
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2.4.2. Cau hinh dac blét

Cau hinh dac biét gom cau hinh co ban néi trén va cac module vao/ra dac biét
nhw: module vao ra twvong tw, module PID... Cac module vao/ra dac biét dwvgc bd tri
trén cac khe cdm clia bang mach Bus theo th ty nhét dinh va chiém céc dia chi trong
b6 nhé tly thudc vao vi tri cla ching trén bang mach Bus. Méi kiéu module vao/ra dic
biét khi st dung phai dwoc dat ché do (Setting) va khai bao cho hé thdng.

Mot s6 cau hinh dac biét khac:

- C&u hinh vao/ra tir xa (Remote 1/0): Trén mot khe cdm cla bang mach Bus su
dung khdi vao/ra tir xa c6 nhiém vu chuyén déi dir liéu tir song song sang noi tiép va
nguoc lai. M&i khéi nay sé quan ly mét s6 nhét dinh cac diém vao/ra roi rac & xa. Dia
chi cac dau vao/ra tir xa twong tw nhu cac dau vao/ra tai chd.

- Cau hinh dy phong néng: Céac hé thong yéu cau do an toan, tin cay cao khi
hoat dong thuong st dung cdu hinh dy phong néng. Hé théng st dung hai khdi CPU
gidng nhau. Khi hoat dong, chi c6 mot CPU chinh hoat dong, CPU con lai lam nhiém
vu dv phong néng. Trong trudng hgp CPU chinh bi 18i hay hong thi CPU duw phong s&
dugc dua vao hoat dong thay thé. cdu hinh nay thuong st dung véi cac hé thdng 16n va
CPU phadi ¢6 u'nh ndng lam viéc song song.
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L Chuong 3
TO CHUC B6 NHO VA CAU TRUC DU LIEU

3.1.Td6 CHUC B& NHO

BO nh¢ cua PLC la thiét bi lwu gil thong tin cta hé thdng. BO nhd dugc xay
dyng trén co s& cac bd nhé ban dan: bd nhé khong duy tri (RAM tinh - SRAM, RAM
dong - DRAM) va b6 nhé duy tri (b6 nhé ROM, EPROM, EEPROM, Flash ROM).

Cac thong tin lvu gili trong bd nhé la chwong trinh (¢ng dung (User Program),
dir liéu (Data) va cac tham s6 cla hé thong (System Parameters). Viéc quan ly bd nhé
do hé diéu hanh ddm nhiém va nguoi st dung c6 thé truy nhap dén cac ving bd nhé do
hé diéu hanh quy dinh.

V& td chlic, bd nh¢ dwoc chia thanh cac ving nhd (Memory Location, Memory
Space). M&i ving nhé chi lwu giir mot kiéu thong tin nhét dinh. Hinh anh cla bd nhé
v6i cac vung nhé nhu vay goi la ban d6 b nhd (Memory Map). Vung nhé dé luu gilr
chuemg trinh goi 1a viing nhé chuong trinh (Progam Memory). Chuong trinh 1a chudi
cac lénh ma PLC phai xt ly dé thuc hién mot thuat giai diéu khién (Algorithm).
Chuong trinh c6 thé dwgc bigu dién & dang gian dd thang (LAD), dong lénh (STL)
ho3c so d6 khdi chirc nang diéu khién (CSF). Tuy nhién, ndi dung ctia bd nhé chuong
trinh chi 1a cac lénh & dang ma méy. Tly thudc vao kiéu Iénh ma méi Iénh c6 do dai 1,
2,3... tlr nhi phan (Binary Word) goi 1a md may. CPU chi hiéu lénh & dang ma may.

Kich thréc clia bd nhé chwong tinh tdy thudc vao ho PLC va kiéu CPU. Tham
s6 dé danh gia bd nhé chuong trinh 1a dung lvong tinh bdng K 1énh - 1024 1énh. Khac
v6i bd nhé chuong trinh cta may tinh, bd nhé chwong trinh cta PLC chi lvu gili mot
chuong trinh tai mot thoi diém. Khi nap vao bd nhé chwong trinh mot chwong trinh
moi khac thi chwong trinh cii ¢ trong bd nhé s& mat.

Nguoi st dung khdng thé truy nhép tryc tiép dugc vao tirng 6 nhé cla bd nhé
chwong trinh. Nghfta Ia khéng thé ghi/doc dugc tirng ma Iénh tir bd nhé chuong trinh,
Viéc doc/ghi chuong trinh tlr/vao b9 nhé chuong trinh hoan toan do hé diéu hanh dam
nhiém. Nguoi s dung giao tiép véi PLC théng qua ngon ngl Iap tinh.

Ving nh¢ dung dé lwu git di¥ liéu goi 1a ving nh¢ di liéu (Data Memory). Bo
nhé di liu lvu gilr cac kiéu di liéu khac nhau dé thyc hién chuong trinh hodc cac két
qua thuc hién chucmg trinh. Vi dy, ving nhé anh vao/ra, ving nhé két qua trung
gian, ving nhé cac hang s6, TIMER, COUNTER... B nh¢ dit liéu dwoc chia thanh
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cac ving, mdi vung chi lwu gitt mot kidu di liéu nhét dinh goi 1a cdu udc dir liéu (Data
Structure). Mi ho PLC c6 mét cdu trac dir ligu rieng. Nguoi st dung co thé truy nhap
dén Céc thanh phan (Word hodc Bit) cla tirng vung di liéu tir chwong trinh hoac thiét
bi 1ap trinh,

Cac phuong phap truy nhap dén cac ving di liéu tr méc chuong trinh goi la cac
mode dia chi héa. Viéc truy nhap dén cac vung nhé di liéu tir thiét bi 1ap trinh dé soan
thao, lvu gitk, gidm sat cac File d¥ liéu cta chuong trinh. Tham s danh gia bd nhé dir
liéu la dung lwgng cla no.

Ving nhé dé Iwu gilr cac tham s6 clia hé théng dung dé thiét 1ap cdu hinh cua hg,
cac 16i hé thdng... Nguoi st dung co thé truy nhap dén ving nhé nay. Tuy nhién, mét
s6 ving chi cho phép doc ndi dung, mét sé vung khac c6 thé doc/ghi ndi dung cla cac
0 nhé dugc. Nguoi ta c6 thé xép ving nhé cac tham sd hé thong vao bd nh¢ dir liéu.
Hinh 3.1 trinh bay cach td chirc bd nhé cua PLC.

3.2. CAU TRUC D@ LIEU

B0 nhé di liéu 1a mot phan cda bd nh¢ cta PLC dugc ding dé lwu gitr cac kigu
dir liéu khac nhau. Hé diéu hanh quan ly bd nhé di liéu theo cac vung dit liéu tao thanh
mot cau trac dir lidu.

M®bi ving dir lidu cé kich thudc nhat dinh béng s6 cac 6 nhé ma vung di liéu
chiém va phu thudc vao kiéu CPU dwoc chon. Mdi vang di liéu c6 mot tén riéng do hé
diéu hanh quy dinh.

Vi du: I: Vlng anh dau vao.

Q: Vlng anh dau ra.

Kich thwéc mdi 6 nhé dir liéu béng kich thuéc mot kénh logic c6 do dai: 8 16
32 Bit.

Nguoi st dung chi c6 thé truy nhap dén cac ving nho di liéu qua tén clia ving
di liéu. D@ liéu c6 thé truy nhap & dang tir (Word) hoéc Bit tiy thudc vao Iénh. Vi tn
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cla tir va Bit trong vung di liéu goi la dia chi ctia né. Phuong phap dia chl héa di liéu
goi la mode dia chi héa.

M&i ho PLC c6 céu trdc di liéu liéng. Tuy nhién, cac vung di liéu co ban cla
PLC sé duoc liét ké dudi day.

- Ving anh dau vao (Input Image)-, la vang di liéu lvu gil trang thai cua tin
hiéu vao do CPU doc tlir cic module vao trong qua trinh quét va doc dir liéu vao dé
thyc hién chwong trinh.

- Vlng anh dau ra (Output Image): 1a vang di liéu lvu gil trang thai sé gti ra
module ra dé diéu khién cac co cdu chdp hanh. D6 la két qua cua viéc thuc hién churong
trinh.

Kich thwéc clia viing nh vao/ra tuy thudc vao CPU dugc chon va tuvong (ng véi
s6 dau vao/ra vat ly ma PLC c0 thé quan ly. Vng anh vao/ra c6 lién quan chat ché dén
phwong phép dia chi héa vao/ra.

M&i vi tri ciia module vao/ra trén bang mach Bus déu twong Gng véi mét ving
xac dinh trong ving anh vao/ra. Nguoi s dung cé thé doc/ghi ving anh vao/ra & dang
tlr hodc Bit.

- Vung Bit trung gian (Work Bit): la vung di liéu luu gilt cac trang thai Bit
trung gian goi la ro le bén trong (Internal Relay). Cac két qua trung gian trong qua
trinh thie hién chuong trinh c6 thé dugc lvu gilr trong ving nhé nay. Trong ving nhé
nay cling luu gi®r cac Bit duy tri trang thai (Retentive Bit, Hold Bit) khi mét ngudn.
Nguoi s dung cé thé doc/ghi theo tir hodc Bit.

- Vung cac bién (Variable Memoryy. la ving di liéu lvu gilr cac gia tri cla cac
bién dung trong chwong trinh. Vi du, cac hang s6, cac gia tri dat, cac két qua tinh toan.
Ngudi st dung co thé doc/ghi theo tir ho3c Bit.

- Vung lwu gilr cac Bit tring thai dac biét (Special Bit): la vung luu gilt cac co
(Flag) trang thai hé thdng, cac tham s6 cdu hinh cda hé thong... Nguoi st dung co thé
truy nhap & dang tlr hodc Bit. Tuy nhién, mot s6 di liéu chi c6 thé doc ma khong ghi
duogc (Read Only).

- Vung sé liéu (Data Memory)-, dugc chia lam hai ving: vung chi doc danh cho
hé théng va vung doc/ghi danh cho nguoi st dung. Vung di liéu chi cd thé truy nhap &
dang tu.

- Vung danh cho COUNTER va TIMER-.

Pay la vang nhé dé Iwu gitr cac tham s6 cua bd dém (COUNTER) va bd dinh
thoi (TIMER) nhu gié tri dat (SV- Set Value), gia tri hién thoi (PV- Present Value) va
cac co trang thai cta COUNTER, TIMER.

- Céc vlrng nh¢ dfr liéu khac:

Tuy thudc vao ho PLC ma cac ving nh¢ di liéu sau day c6 thé duoc st dung:

+ Vung nh¢ di¥ liéu cho cdc module vao/ra tvong tv (Analog I/0O Module).
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+Vling nhé danh cho t6 chitc ngat.

+ Vlng nhé danh cho két ndi gitra cac PLC véi nhau (Link - Link) va voi cac
thiét bi khac.

+VUng nhé danh cho bd dém toc dd cao (High Speed Counter).

+Vung nh¢ danh cho cac module vao/ra ddc biét (Remote 1/0, PID Module...).

+ Vung nhé tam thoi (Template Bit)...

Khéc v6i cac ho PLC cii, xu hwéng t6 chirc bd nhé dir liéu cla cac ho PLC hién
dai la khong chiém vung anh vao/ra. Nghta la, méi thiét bi, module dic biét... néi vao
hé déu dugc hé thdng danh cho mot ving nh¢ di liéu riéng biét, khéng chiém ving anh
vao/ra chi ranh riéng cho cdc module vao/ra roi rac. Vi vay, viéc st dung céc thiét bi
ngoai vi khdng anh hwéng dén s6 cdc module vao/ra roi rac dwgc st dung.

33. TS CHU'C B& NHO VA CAU -m tic DU UEU CUA MOT SO HO PLC

3.3.1. Ho sImatlc S7-200 cua Siemens [6]

3.3.1.1. T6 chtrc bd nhé

B0 nhé clia PLC S7-200 chia thanh ba mién:

- Mién chuwong trinh (Program Space): luu gilr cac Iénh cla chwong trinh sau
khi d& dwoc bién dich sang méd may.

- Mién dit liéu (Data Space)-, bao gdm cac ving nh¢ dé tinh toan, lvu gilr tam
thoi céc két qua tinh toan, lvu gilt cac hing duoc st dung trong chuong trinh, cac tham
s6 diéu khién c@ dinh (gia tri dat). Mién di liéu cling bao gdm cac ving nhé danh cho
cac thiét bi nhv TIMER, COUNTER va b dém téc do cao (High Speed COUNTER),
cac dau vao/ra tuong tuy.

- Mién tham s6 cdu hinh (Configurable Parameter Space): lvu gilr cac tham so
cau hinh hé théng mac dinh (Default) hodc tham s6 cau hinh do ngudi st dung thiét 1ap.

Trong d6 ndi dung cta mién nhé chwong trinh, mién tham sé va mot phan mién
dir liéu dugc sao lvu (Backup) trong bd nh¢ EEPROM trong CPU. M6t s6 viung nhé
cOa mién di liéu duoc nudi bang ngudn cung cdp tir tu dién c6 dung lwong 16n thay cho
pin (Supper Capacity).

3.3.1.2. cu trac dir liéu

Cau trac di lieu cua PLC ho S7-200 duwoc thé hién qua cach to chic mién dir
liéu. Mién di¥ lieu gom hai thanh phan: bo nh¢ di liéu (Data Memory) va b nh¢ danh
cho céc thiét bj (Data Object) dugc trinh bay trén hinh 3.2.
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Cac mion di lieu
(Dataspace)

B6 nho6-di liéu B6 nh& di liéu cho thiot b]
(Data Memory) IData Oblect
Vung bién
V) o
Cac th{inh gh' Counter
anh dau vao o
© ¢
Céc thanh ghi Pau vao
anh dau ra twong tw
JstL Tr—ia—
Cac bit nho Pau ra twong tw
trung gian [AQJ
r (]
Vung cac bit
dac biét
(SM)
Bo dém
téc do cao
(HCL

Hinh 3.2. ciu tric dir liéu ctia SIMATic S7-200.

M&i viing nhé c6 mét tén riéng va kich thudc cac vang nhé tly thudc vao kiéu
CPU. Trén hinh 3.2 trinh bay cdu trdc di¥ liéu cla ho S7-200. Bang 3.1 trinh bay cdu
tric dir liéu ctia S7-200 CPU 212 va CPU 214.

Truy nhap dén céac ving nho co thé ¢ dang Bit, Byte, Word (tir), DWord (Double
Word - tir kép). Ho S7-200 djnh nghia 1Word = 2 Byte va 1 DWord = 4 Byte.

Trong b nhé di liéu, ving bién (V) c6 hai dang bd nh¢ 1a RAM va EEPROM.
B0 nhé EEPROM la bd nh¢ duy tri, b nhd RAM la bd nh¢ khdng duy tri. CPU 212 c6
1024 Byte (1KB) & vung bién, trong d6 200 Byte dau tién lvu gitr ca & RAM va
EEPROM dung dé duy tri trang thai khi ngat ngudn. Céc thanh ghi anh dau vao (1) lvu
gilr trang thai cua tin hiéu vao & dau chu ky quét va thanh ghi anh dau ra (Q) ghi trang
thai cla cac dau ra & cudi chu ky quét. Tuy nhién, mot sd 1énh vao/ra tic thi thi cho
phép truy nhap truc tiép dén céc thanh ghi anh vao/ra nhu mot ngat. CPU 212 c6
8 Byte danh cho vung | va 8 Byte danh cho ving Q.
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Bing 3.1. cau tric di liéu clla CPU212 ve CPU214

Vang di liéu CPU 212 CPU 214
Byte Word DWord Byte Word DWord
Pau vao IBO dén IW0dén IDOdén IBOdén IWOdén IDO dén
1B7 W6 D4 1B7 IW6 1D4
Paura QBOdén QWO dén QDOdén QBOdén QWO dén QDOdén
QB7 QW6 QD4 QB7 QW6 QD4
Bitnh¢ trong MBOdén MWOdén MDOdén MBO dén MWO dén MDO dén
(trang gian) MB15 MW14 MD12 MB31 MW30 MD28
Bit nh¢ dic biét SMO dén  SMOdén SMO dén SMOdén SMO dén  SMO dén
SM45 SM44 SM42 SM85 SM84 SM82

Ving nh¢ dong VBO dén VWO dén VDOdén VBOdén VWO dén VDOdén
VB1023 VW1022 VD1020 VB4095 VW4094 VD4092

Vung céc Bit trung gian (M) con goi la vung cac Bit nhé bén trong hoac ro le
bén trong (Internal Relay) lvu gitt cac két qua trung gian khi thyc hién chuong trinh
hodc cac thdng tin digu khién. CPU 212 c6 16 Byte (MBO -TMB 15) va CPU 214 c¢6 32
Byte (MBO VMB31) danh cho vung cac Bit trung gian.

Vung céc Bit dac biét (SM) luu gilr cac trang thai hoat dong cua PLC (c®), cac
chic ndng diéu khién, cdu hinh hé thdng... Mot s6 doan trong ving cac Bit dic biét chi
doc (Read Only) danh cho hé thong va mot so doan c6 thé ghi/doc, xoa dugc. CPU 212
c6 46 Byte va CPU 214 c6 85 Byte danh cho ving nh¢ SM.

B0O nhé (dr liéu) danh cho cac thiét bi gdm co6 cac ving nhé danh cho TIMER
(T), COUNTER (C), dau vao twong ty (AIW), dau ra tuong tv (QIW), cac thanh chia
(AC) va bd dém téc do cao (HC). Dt lieu ctia mdi TIMER (T) hodc COUNTER (C)
gdm c6 mot tlr 16 Bit luu gitk gia trj hién thoi (PV) va mot Bit trang thai (co) két thlc
chu trinh hoat dong.

CPU 212 c¢6 64 TIMER va 64 COUNTER.

CPU 214 c¢6 128 TIMER va 128 COUNTER.

Dir liéu ctia méi dau vao va dau ra tvong ty gom hai tir 16 Bit.

CPU 212 va CPU 214 c6 15 dau vao tuong ty: AIWO -TAIW30.

CPU 212 va CPU 214 c6 15 dau ra tvong tv: AQWO0 T-AQW30.

Cac thanh chia la cac thanh ghi 32 Bit. CPU 212 va CPU 214 c6 bén thanh
chtra AC3 -TACO.

Vung dit liéu danh cho bd dém tdc dd cao la cac thanh ghi 32 Bit.

CPU 212 ¢6 mot bo dém toc do cao HCO, CPU 214 c¢6 ba b6 dém téc dd cao
HC2 -f HCO.

Cdu tric di liéu chi tiét c6 thé tim trong tai liéu [6].
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3.3.1.3. Truy nhap vung di liéu

Truy nhap dén mét vung di liéu phai chi ra dia chi cua né trong 6 nhé. Bo nhé
di liéu cia S7-200 chia lam nam ving: I, Q, M, SM va V. Nguoi st dung c6 thé truy
nhap dén cac vung nhé nay & dang Bit, Byte, Word va DWord. D@ liéu kiéu Bit mo ta
wang thai clia mot ro le bén trong c6 hai gia tri 0, 1. D{ liéu ki€u Byte c6 do dai 8 Bit.

Dir liéu ki€u Word c6 do dai 16 Bit va di liéu ki€u DWord c6 do dai 32 Bit.
Bang 3.2 chi ra dai gia tri ma cac kiéu dir liéu c6 thé bigu dién duoc.

Bing 3.2. Dal giatr] ma cic kiéu d@ liéu c6 thi biéu dlin

Kiéu d liéu S6 nguyén khdng dau S6 nguyén c6 dau
Thap phan HEXA Thap phan HEXA

B (Byte- giatri 0 dén 255 0 dén FF -128 dén 127 80 dén 7F
8 Bit)
w (Word-Tuw, 0 dén 65.535 0 dén FFFF -32.768 dén 8000 dén
gia tri 16 Bit) 32.767 7FFF
D (Double Word 0 dén 0 dén FFFF  -2.147.483.648 8000 000
-Tukép, gidtri  4.294.967.295 FFFF dén dén 7FFF
32 Bit, con goi 2.147.483.647 FFFF
la DWord)

- Dia chi Bit c6 dang sau:

[Area IdentiflerHByte Address]. [Bit of Byte or Bit numbeij

s6 thy tw cla Bit trong Byte
--Dau chdm ngan cach dia chi Bit va Byte
---Dja chi clia Byte

Tén vung di liu (ving nhé)

Vidu:
V 0.0 V20.0
110 12.3 n
Q10 Q11 ©
M33 M50 13
14
SM2.1 SM1.0
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- Dia chi Byte c6 dang sau:

[Area identifier] B [Byte Address]

p-------—--- Dja chi clia Byte trong vung nhé
....................... T khéa chira di¥ liéu ki€u Byte

----------------------- Teén vang di liéu

Vidu:

VB100

VB 102
- Di¥ liéu kiéu Wordgdm 2 Byte c6 dia chi Lién nhau. Quy uéc Byte cao c6 dia
chi thap, Byte thap c6 dia chi cao. Bia chi Word c6 dang sau:
[Area identifier] W [Byte Address]
1 Dia chicua Byte cao Uong ving nhé

.................... Tur khéa chira di liéu kiéu Word

---Tén vung di¥ liéu

Vidu: vw 100 la dia chi cua 1 Word gom 2 Byte: Byte cao c6 dia chi VB 100
va Byte thap c6 dia chi VB 101.

MSB i LsB
VW100 liyti ca H Byt}th ip
VB 100 VB 101
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Dir liéu kiéu DWord gbm 4 Byte c6 dia chi lién nhau. Quy wéc Byte cao nhét c6
dia chi thap nhat, Byte thdp nhét cd dia chi cao nhat. Bia chi ciia DWord cé dang sau:

[Area identifier] D [Byte Address]
. bia chicla Byte cao nhéttrong ving nhé
« Tlr khoa chira di¥ ligu ki€u Double Word

« TOn vang dtr liéu

Vi du: VD 100 la dia chi cia DWord gom 4 Byte. Byte cao nhét c6 dia chi VB
100, Byte thdp nhat c6 dja chi VB 103.

B0O nh¢ danh cho cac thiét bi gom c6 6 viing: TIMER (T), COUNTER (C), dau
vao tvong tw (Al), dau ra tuong tv (AO), thanh chira (AC) va bd dém tdc do cao (HC).
Mdi loai thiét bi gdm mot tap cac kiéu dir liéu cdu thanh. Viéc truy nhap dén kiéu dir
liéu clia thiét bi do 1énh quy dinh.

- biachi cua TIMER va COUNTER c6 dang:

Tn Cn

Tén cua Timer Tén cla Counter

S6 cla Timer Sicla Counter

Tn va Cn c6 thé 1a dang Bit hodc dang Word (16 Bit) tiy thudc cau Iénh. D@ liéu
dang Bit la c& hoan thanh (Complement Flag) cla TIMER, COUNTER. D liéu dang
Word la tir 16 Bit chira gia tri hién thoi (PV-Present Value) cua TIMER, COUNTER.
Khi gié tri hién thoi bang hodc 1on hon gia tri dat (SV-Sel Value) thi co hoan thanh cla
TIMER, COUNTER s& duoc thiét lap 1 (ON).
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Vidu: TO,C1,,

Bit
I TO TO I cl C1
Gia tri hién thoi co Gia tri hién thoi co

Present Value (PV) Present Value (PV)

Vung dit liéu danh cho mdi dau vao hodc mdi dau ra twvong tw cé kich thudc 16
Bit. Nhu vay, viéc truy nhap dén cac ving nhé nay la theo dang tir (Word), Byte cao c
dia chi thap va Byte thap c6 dia chi cao.

- Dia chi cla dau vao twong tv (Analog Input) c6 dang:
Al w [Byte Address]

. Dia chi clua Byte trong ving dau vao tvong tw

. Ttr khéa ctil ra kich Uiwdc cta dir liéu (16 bit)
. Tén vung di¥ liéu
Vidu: AIW 10.

15 8 7
AIW10 Al B 10 Al B 11

- Diachi clia dau ra twong tv (Analog Output) cé dang:
AQ W [Byte Address]

mDija chi cla Byte trong ving dau ra twong tw

« Tlr khéa ch! ra kich thwéc cua di liéu (16 bit)

. Tén vung di¥ lieu

Vidu: AQW 8

15 8 7
AQWS AQBS AQB9
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- Thanh chta (ACcummulator) c6 d¢ dai 32 Bit. Pia chi clia thanh chira la:

AC n
| To6n vung di¢ lidu danh cho thanh chira

----—- S6 clia thanh chtra (b&t dau tir 0)
VIdy:0,1.2, 3,...

Kiéu durliéu cd thé truy nhap dén thanh chira & dang Byte, Word, Double Word
tuy thudc vao cau lénh st dung. NEu truy nhap dang Byte thi di¥ liéu dwoc chira trong
Byte tré nhat cla thanh chira. Néu truy nhap dang Word thi di liéu dugc chira trong
2 Byte thap nhét cla thanh cha. Néu truy nhap dang Double Word thi di liéu chira
trong ca 4 Byte cua thanh chira.

Vidu: AC 0 la dia chi cta thanh chira dau tién.

31 24 23 16 15 8 7 0
AC°Il | | | |
31 24 23 16 15 8 7 0
ACO I 1 1 vV  [I1111/A D@ liéu dang Byte
31 24 23 16 15 8 7 0
ACO 1 | W M M Dt ligu dang Word

aco V IITING W HTHTHTE X 1HT1# Z A poui dang Double word

B6 dém t6c do cao (High speed COUNTER) la thiét bi dac biét dé dém su kién
xay ra nhanh hom chu ky quét. Ving nh¢ dé luu gilr gia tri hién tai cta bd dém toc do
cao c6 do dai 32 Bit. Dia chi cla vung nhé nay nhu sau:

[ — Ton vang di liéu

- S6 clia bo dém t6c do cao(bat dau tir 0)

Ta chic6 thé truy nhap dén viing nh¢ nayd dang Double Word (32 Bit).
Vidy: HCO

31 0

HCO

Tom tét vé cac vang dir liéu va cac phwong phép truy nhap céc vang dir liéu

dugc trinh bay trong bang 3.3.
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Ving
dir
lidu

SM

HC

Al

AQ

AC
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Bang 3.3.

Céc dau vao roi
rac va thanh ghi
anh dau vao
Céc dau ra roi
rac va thanh ghi
anh dau ra

Céc Bit lam
viéc & bd nhé
trong

Céc Bit ¢ vung
nh¢ dac biét
(SMO +SM29
chi doc)

VUng nhé bién
Céac TIMER
dinh thoi va
TIMER Bit
Céac
COUNTER
dinh thoi va
COUNTER Bit
Céc bd dém toc
do cao

Céc dau vao
twong tw

Céc dau ra
twong tw

Céc thanh chtra
Vung nhé bién
cuc bo

SCR

Céc vung di lliu vi phuong phép truy nhip

Truy
nhap
theo Bit

doc/ghi

doc/ghi

doc/ghi

doc/ghi

doc/ghi
T-Bit

doc/ghi

C-Bit
doc/ghi

Khéng

Khoéng

Khéng

Khéng

doc/ghi

doc/ghi

Truy
nhap
theo
Byte

doc/ghi

doc/ghi

doc/ghi

doc/ghi

doc/ghi

Khéng

Khoéng

Khéng

Khéng

Khéng

doc/ghi

doc/ghi

doc/ghi

Truy
nhap
theo

Word

doc/ghi

doc/ghi

doc/ghi

doc/ghi

doc/ghi
T-dinh
thoi

doc/ghi
C-dinh
thoi

doc/ghi

Khéng

chi cho
doc

chi cho
doc

doc/ghi
doc/ghi

doc/ghi

Truy

nhap

theo
DWord

doc/ghi

doc/ghi

doc/ghi

doc/ghi

doc/ghi

Khéng

Khoéng
chi cho
doc

Khoéng

Khéng
doc/ghi
doc/ghi

doc/ghi

C6 thé duy
tri
(Retentive)

Khéng

Khéng

Co

Khéng

Co

T - dinh thoi
—c0, T-Bit
- khéng

C - dinh thoi
- c6, C-Bit
-khéng

Khong

Khéng

Khong
Khoéng
Khéng

Khéng

C6 thé
ap dat
(Force)

Co

Cé

Cé

Khéng

Co

Khong

Khéng

Khong

Co

Cé

Khéng

Khéng

Khéng



3.3.1.4. Hang va kléu dir liéu

Ngudi st dung cé thé st dung cac hing & dang Byte, Word hoic DWord tiy
thudc vao 1énh. Cac héng co thé dugc biéu dién & dang thap phan (Decimal), md Hexa
(Hexadecimal) hoac ma ASCn. Tuy nhién, cac gia tri dwoc lvu giit trong bd nhé (Byte,
Word hoic Double Word) chi la céc s6 nhi phan biéu dién s6 thap phan, ma Hexa, ma
ASCn hodc chinh ma nhj phan. Trong PLC, kiéu di liéu khéng can phai khai bao
trwée khi str dung ma né hoan toan dugc xac dinh trong cau Iénh.

Vi du: 1énh ADD st dung ndi dung clia VW100 la sd nguyén c6 ddu, trong khi
1énh OR s dung ndi dung clia VW100 la s6 nhi phan khong dau. Béi vi 1énh ADD la
1énh cong s6 hoc trong khi 1énh OR la Iénh cong logic (phép Hodc).

Céac hang s6 trong cau Iénh théng thuong dia chi biéu dién & dang thap phan. Bé
chi ra céac s6 khong la thap phan thi ngudi st dung phai chi ra kiéu cua hang.

Vidu:
16 8 3FBZ ‘NAME"

- Gia tri hang s6 HEXA L ., pau bét dau xau ky tu ASCII
- Dau phan céch gitra co s6 va gia tri Gia tri biing héing m3 ASCII
- Coso 16 IS s
Gié (ri bang hang ma ASCII
Gia tri bang hdng mi ASCII
Gia tri bang hdng ma ASCII

Déau Két thic xau ky tw ASCII

3.3.1.5. Vung di¥ liéu dac biét (SM-Speclal Memory)

Ving SM luu gilr cac tir hodc Bit trang thai (Status Bit). Cac tlr hodc Bit nay c6
chiic nang digu khién mot s6 hoat ddng dac biét ctia PLC. Viéc truy nhap dén ving nhé
SM ¢6 thé thyc hién & dang Bit, Byte, Word hoidc DWord. Ngoai ra, ving SM duoc
chia lam hai phan: viing chi doc (Read Only) va vlng c6 thé doc/viét (Read/Write).
Vung chi doc bao gom cac Byte SMO -f SM29. D liéu & vung nay la cac trang thai
hoat dong cua PLC do hé théng cap nhat trong qua trinh hoat dong. Ving cé thé
doc/viét bao gom céac Byte SM30 -r SM85, dugc st dung dé chon va diéu khién cac
chirc ndng ddc biét clia PLC.

Mot sd vung nhé clia SM dugc trinh bay dwéi day (chi tiét xem thém tai liéu
hwéng dan [6]).

3.3.1.6. Byte trang thai SMBO

Céac Bit trang thai cla Byte SMBO (SMO.O 4 SMO0.7) dugc cap nhat cudi mébi
chu ki quét. M6 ta cac Bit trang thai cla Byte SMBO duwoc trinh bay trén bang 3.4.
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Bang 3.4. M6 ta cac Bit trang thai cua Byte SMBO

Cac Bit SM M6 ta (Read Only)
SMO.0 Bit ludn ON.
SMO.1 Bit nay ON trong vong quét dau tién.
SMO0.2 Bit nay ON trong vong quét dau tién néu ving nh¢ duy tri bi mat.
SMO.3 Bit nay ON trong mét vong quét khi ché d6 RUN dugc thiét lap.
SMo4 Bit nay cho mot xung dong hd chu ki 1 phit: thoi gian ON 1i 30

’ giady, thoi gian OFF la 30 giay.

Bit nay cho mét xung dong ho chu ki 1 gidy: thoi gian ON 1a 0,5
SMO5 gidy, thoi gian OFF 12 0,5 gidy.
SMo.6 Bit nay cho mot xung c6 chu ki bang hai chu ki quét, ON & mét chu
MO. ki quét va OFF & chu ki quét tiép theo.

SMO.7 Bit nay phan &nh ttang thai clia chuyén mach chon Mode trén CPU.

3.3.1.7. Byte trang thai SMB1
Céc Bit trang thai ctia Byte SMB1 (SMI.O-rSMI.7) la céc co trang thai khi CPU
thuc hién 1énh dugc trinh bay trén bang 3.5.

Béang 3.5. M0 ta cac Bittrang thai clia Byte SMB1

Céac BitSM Mo ta (Read Only)

SM1.0 Co zero. Bit nay ON khi két qua thuc hién Iénh béng 0.

SM1.1 Co tran. Bit nay ON khi két qua thyc hién 1énh tran & nho.

SM1.2 Co ddu. Bit nay ON khi két qua thic hién 1énh s6 hoc 1a am.

SM1.3 Co chia cho 0. Bit nay ON khi thuc hién phép chia cho s6 0.

SM1.4 Co trang thai khi thyc hién 1énh cdng (ADD). Bit ON khi bang dwoc
dién day.

SM1.5 Co trang thai khi thuc hién 1énh LIFO (Last In-First Out) va FIFO
(First In-First Out). Bit nay ON khi doc bang réng.

SM1.6 Co (rang thai 1at ON khi thuc hién 1énh bién ddi tir s6 khong phai
BCD sang s0 nhj phan.

SM1.7 Co trang thai 1at ON khi gia tri ASCII khong bién doi dugc thanh s6
HEXA.
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3.3.1.8. MOt s6 cac Byte trang thaikhac

SMB2: Freeport Receive Character

Chta ma ki ty nhan dugc ¢ ché do trao ddi thong tin.

SMB3: Freeport Parity Error

Chira Bit bao 16i chén 1& (Parity). Cu thé la Bit SM3.0: OFF khi khong cé 16i,
ON khi phat hién 16i.

SMBA4: Queue Overflow

Chira cac Bit trang thai khi thuc hién 1énh ngat kiéu hang cho (Queue).

SMB5: 1/0 Status

Chta céc Bit trang théi khi béo 16i vao/ra.

SMB6: CPU ID Register

Thanh ghi ma nhan dang cta CPU.

SMBT7: Reserved

Byte danh tru¢c cho cac (rng dung twong lai.

SMB8 to SMB21: 1/0 Module ID and Error Registers

Céac thanh ghi ma nhan dang va ma I6i cua cac module vao/ra mé rong. Céac
Byte nay dwoc t6 chic thanh tang cap, mbi cip chira ma nhan dang kiéu module vao/ra
va 1Byte chira ma 16i.

SMW22 to SMW26: Scan Times

Cac tlr cung cdp cac thdng tin vé thoi gian quét ctia PLC.

SMB28 and SMB29: Analog Adjustment

Céac Byte luu gilr gia tri bang s6 cla cac bién tro trén CPU.

SMB30 and SMB130: Freeport Control Registers

Céac thanh ghi digu khién cac c6ng truyén thong ndi tiép & ché do hoat dong
Freeport. SMB30 diéu khién céng 0, SMB130 diéu khién céng 1.

SMB31 and SMW32: Permanent Memory (EEPROM) Write Control

Byte va tir diéu khién qua tinh ghi vao bd nhé duy tri.

SMB34 and SMB35: Time Interval Registers for Timed Interrupts

Céc thanh ghi diéu khién ngat dinh thoi.

SMB36 to SMB65: HSCO, HSC1, and HSC2 Register

Cac thanh ghi dwgc ding dé digu khién va theo ddi cac hoat dong clia bo dém
téc do cao.

SMB66 to SMB85: PTO/PWM Registers

Cac thanh ghi duoc dung dé diéu khién va theo ddi cac dau ra xung va diu ché
dod rong xung.
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Chi tiét vé cdu trac di liu cua S7-200, ngudi doc c6 thé tham khdo cac tai
liéu hiténg dan Iap trinh hodc tai liéu kém theo thiét bi hodc website cla hing

SIEMENS [6],

3.3.2. Ho SYSMAC cua OMRON [4]
PLC ctia hing OMRON c¢6 nhigu dong (Series) tir thdp dén cao. Tuy nhién, t6
chirc bd nhé va cdu tric di¥ liéu cia PLC hg SYSMAC la thdng nhat. Sy khac nhau chd
yéu la & kich thuéc cac ving di liéu va cac ving nh¢ di liéu mé rong & cac PLC cép
cao. Da s6 cac PLC ho SYSMAC déu quy wéc kich thuéc mot tir dir liéu la 16 Bit. cau
trac di liéu dién hinh cila PLC ho SYSMAC gdm céac viing nhé co ban dwgc trinh bay

trong bang 3.6.

Bang 3.6. cau trac di liéu ctia PLC ho SYSMAC (OMRON)

STT Vung dit liéu

Vung anh dau vao
(INPUT area)
Vung anh dau ra
(OUTPUT area)

IR . . )

vin Vung Bit trung gian

nhe ben (Work area)

1

trong

(Internal  Ving  danh  cho

Relay) MACRO
Vung danh cho bo
dém t6c do cao
(High-speed
COUNTER)

SR

2 \Vung nhé déc biét
(Special Relay)
TR

3 \VUng nhé tam thoi
(Temporary area)
HR

4 Vung nh¢ duy tri
(Hold Relay area)
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Mo ta
Chiém ving nhé tir dia
chi IROCO
Chiém vung nhé¢ tir dia
chi IR100
Lvu gilr cac két qua
trung gian duoc st dung
trong chuong trinh
Dung khi st dung céac
lenh MACRO dé nhan
dir liéu tr 1/0

Luwu gilr gia tri hién thoi
ctia bd dém téc do cao
(Preset Value)

Luu gilt cac co trang thai
va cac Bit diéu khién.
Pugc st dung cho céc
chirc ndng ddc biét.

Gom cac Bit phuc wvu
viéc ré nhanh chuong
trinh

Luu gilr cac Bit duy tri
ké ca khi ngat ngudn

Ghi cha

CO thé truy nhap ving
nh¢ nay ¢ dang Word
hodc dang Bit

Co6 thé truy nhap ving
nhé nay o dang Word
hodc dang Bit

Chi truy nhap duoc &
dang Bit

Co6 thé truy nhap ving
nhé nay ¢ dang Word
hodc dang Bit



Bang 3.6. cau trdc di liéu clia PLC ho SYSMAC (OMRON) (ti€p)

AR
5 Vung nhé phu
(Auxiliary area)

LR
6 \Vung nh¢ lién két
(Link Relay area)

TC (Vung nhé danh cho TIMER

ICOUNTER)

DM
Vung nh¢ div liéu
(Data Memory area)

Luu gilr co va cac Bit
digu khién duoc st dung
cho cac chirc nang dac
biét nhu thiét 13p cong
truyén théng, dat toc do
trao d6i truyén thdng ndi
tiép

Pugc s dung lam ving
dit liéu chung phuc vu
viéc trao ddi dir liéu gitra
cac PLC

Luu gitr cac kiéu dir ligu
cla TIMER/COUNTER

Luu gilt s6 liéu, duy tri
khi mét ngudn. Vlng nay
con duoc st dung dé cai
dat cdu hinh va ché do
hoat dong ctia PLC.

C6 thé truy nhap ving
nhé¢ nay ¢ dang Word
hoac dang Bit

C6 thé truy nhap ving
nhé nay & dang Word
hoac dang Bit

Chi c6 thé truy nhap &
dang tir (Word).

Bao gdm mot s6 ving
chi doc (Read Only) cho
hé thdng va mot sb ving
cho phép doc/viét
(Read/Write)

Mot s luu y khi st dung vung nhé cia PLC ho SYSMAC:

- Bai v6i cac vung nhé nhu AR, LR: NEu khong str dung vao muc dich dac biét
do hé théng quy dinh thi c6 thé sir dung ching nhit cac Bit trung gian. Mot s6 PLC ho
SYSMAC thé hé méi nhv CJ, CH... st dung dang céu tric di liéu méi. Tuy nhién, vé
to chirc thi can ban khong co sy khac biét so véi cac PLC cli. Viéc mé rong cac ving
nhé méi phuc vu cho viéc thiét 1ap truyén thong trén mang va quan ly di liéu.

- C6 thé truy nhdp cac ving IR, SR, LR, HR, AR & dang Bit hoic Word. Ving
di liéu DM chi c6 thé truy nhap & dang Word.

- Vung di¥ liéu TC danh cho TIMER/COUNTER c6 thé truy nhap & dang Word
(gia tri hién tai PV cla TTMER/COUNTER) hodc dang Bit (co hoan thanh cua
TIMER/COUNTER) tuy thudc vao cau lénh dugc st dung. Bia chi ctia ving TC la sd
thi ty cla TTMER/COUNTER va chi dwgc dung mot Ian trong chuong trinh.

Viduy: Cau tric di liéu cia PLC CQM1H-CPU21 cia OMRON trinh bay trong
bang 3.7.
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Béang 3.7. cau trac d& 11ou cla CQM1H

. Kich ) i . P
Vung dit liéu h Pia chi tr Dig chi Bit
thuéc
VingIR Ving dau vio 256 Bit IR 000-7IR 015 IR 00000 r- IR 01515
Vingdaura 256 Bit IR 100-fIR 115 IR 10000 -hIR 11515
Cac ving 1am , co0 it 1R 016- IR 089 IR 01600 IR 08915
viéc
IR 116-IR 189 IR 11600 -r IR 18915
IR 216 IR 219 IR 21600 -r IR 21915
IR 224 rIR 229 IR 22400 rm 22915
Vvung trang thal Hen ket dieu oo oo 12 090 TIR 095 IR 09000 <mIR 09515
khién
IR 190 rIR 195 IR 19000 H-m 19515
Vingtodn  Vingdauvao 64Bit IR0964IR099 IR 09600-i-IR 09915
hang MACRO vungdaura 64 Bit IR 196 -rIR 199 IR 19600 H-IR 19915
Viing nhé khe cim slot 1 256 Bit IR 200 H-IR215 IR 20000 H-IR 21515
Viing c4u hinh teong ty 64Bit  IR220-rIR223 IR 22000 IR 22315
Gia trl hién thoi bo dém t6c 0 ) b 12930 |R231 IR 23000 AR 23115
cao COUNTERO
Inner Board slot 2 area 192 Bit IR 232 ®IR 243 IR 23200 -r IR 24315
Ving SR 184Bit SR 244 SR 255 SR 24400 -r SR 25507
Ving HR 1,600 Bit HRO0-rHR99  HR 0000 - HR 9915
Ving AR 448 Bit ARO0 AR27 AR 0000 t AR 2715
Ving TR 8Bt  _ TR O-r TR7
Ving LR 1,024Bit LROO TLR63 LR 0000 4 LR 6315
Ving TIMER/COUNTER 512 Bit  TIM/CNT 000 -TTIM/CNT 511

Luu y xem thém hé 1énh MACRO trong hé Iénh.

D& minh hoa, modt s6 ving di liéu dign hinh s& dwoc trinh bay sau day:

- Vung cac Bit dac biét SR luu gilt cac cO trang thai hoat dong va céac Bit
diéu khién. Vung nay gdbm 12 Word tir SR244 4 SR255. Trong d6 8 Word ti
SR244 -TSR251 danh cho diéu khién ng:flt. Céc Bit SR253.00 - SR255.15 la cac co
trang thai.
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M@t s6 Bit clia viing Bit nhé dac biét clia PLC ho SYSMAC dugc trinh bay trén
bang 3.8.

Bang 3.8. Céc Bit ddc biét
SR 253.13  C0 luén ON

SR 253.14  Co ludn OFF

SR253
Co quét lan dau, chi dugc thiép 1ap trong mot chu ki quét dau
SR 253.15 .
tién
SR 254.00 Xung 1phat (30 gidy ON; 30 giay OFF)
SR254

SR 254.01  Xung 0,02 giay (0,01 giay ON; 0,01 gidy OFF)

SR 255.00  Xung 0,1 giay (0,05 gidy ON; 0,05 giay OFF)

SR 255.01  Xung 0,2 giay (0,1 gidy ON; 0,1 giay OFF)

SR 255.02  Xung 1giay (0,5 gidy ON; 0,5 giay OFF)
SR255 SR 255.04 Cérnh¢(CY)

SR 255.05  Co Ién hon (GR)

SR 255.06  Co béng nhau (EQ)

SR 255.07  Co nhd hon (LE)

- Vung AR bao gom céc Bit trang thai va diéu khién PLC lién quan dén céng
truyén thong néi tiép.

- Viing DM6600 -f DM6655 dugc st dung dé thiét 1ap ché do hoat dong cho
PLC theo yéu cau cla nguoi st dung.

3.3.3. Ho SLC500 cua Allen-Bradley [3]

Cau trGc dr liéu clia ho SLC500 (bao gdm ca Micrologix) dugc td chirc thanh
céac File di liéu (Data File). Cac File di liéu chira thong tin trang thai lién quan dén
U0, di liéu cac 1énh clta chuong trinh, cau hinh hé thdng, trang thai hoat dong...

DEé dia chi hda, mbi kiéu File di liéu dvoc xac dinh boi tén File bing chir cai va
s6 File. Bang 3.9 trinh bay cac kiéu File di liéu ctia ho SLC500.

M&i kiéu File di liéu c6 mot tén riéng béng mot chir cai. Vi du: File dir liéu cla
vling anh dau vao c6 tén la 1, File di liéu cla vung anh dau ra co tén la o, File di liéu
cla vling cac Bit trung gian 1a B... Tong s c6 256 File di liéu, tir File s6 0 dén File s6
255. Trong d6 9 File dau tién tir File s6 0 dén File s6 8 do hé thong quy dinh. Vi du
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File anh dau ra c6 so File la 0, File anh dau vao c6 s6 File la 1, File di liéu danh cho
TIMER la File s6 4... Cac File dit liéu tir s6 9 dén s6 255 do nguEri st dung dinh nghta
va hoan toan linh hoat. Vi du File d* liéu cta viing Bit trung gian c6 thé la File s6 9,
File s6 10... File di liéu danh cho TIMER Ia File s6 11... can chl y la hai File di liéu
danh cho anh dau ra (Output) va anh dau vao (Input) khéng dwoc dinh nghta trong
vung s6 File tir 9 - 255.

Bang 3.9. Cic File di liéu ciia ho SLC500

Céc File di liéu clia hé thong

[
=3
3

Kiéu File Tén File

o

Output (dau ra)

Input (dau vao)

Status (trang thai)

Bit

TIMER (b dinh thoi)
COUNTER (bd dém)
Control (diéu khién)
Integer (s6 nguyén)
Float (s6 thyc)

N O U A W N s O T

mZ o 4 W o»w

Cac File d¥ liéu do nguoi st dung dinh nghia

Kiéu File Tén File S6 File
Bit
TIMER (b dinh thoi)
COUNTER (b dém)
Control (diéu khién)
Integer (s6 nguyén)
Float (sb thuc)
String (chudi ki tuwc) St
ASCD A

9 4-255

mZ 3o 4w

Kich thudc cua tirng kiéu Flre dir liéu (trir File s6 0 dén File s6 2) hoan toan tly
thudc vao nguoi sir dung. Kich thudc cla tirng File di liéu thy thudc vao kiéu File.

T6 chic File dif liéu gdm c6 cac phan tir (Element). Mdi phan tir chira tir 1 dén 3
Word di¥ liéu (1 Word = 16 Bit). Dia chi héa File di liéu la dia chi héa phan t&, dia chi
héa Word va dia chi hoa Bit cua no.

Vi du: File di* liéu anh dau ra va File di liéu &nh dau vao gom cac phan ti kich
thuée 1 Word. Mbi phan tir dwoc xac dinh bai s6 thir tw cla khe cdm (Slot) va s6 thi tw
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clia Word trong vung dir liéu. File di liéu cia TIMER, COUNTER, CONTROL,
ASCn, c6 phan tir kich thuéc 3 Word. File d¥ liéu STATUS, BIT, INTEGER c6 phan
tlr kich thuéc 1 Word. File di¥ liéu STRING c6 phan t& kich thuéc 42 Word.

DPinh dang dia chi cla céc File di liéu rat khac nhau, phu thudc vao kiéu File dir
liéu. DBiéu d6 dugc trinh bay & cac muc dudi day.

Binh dang dia chi chung la:

<Tén FilexS6 File>:<Element>.<Word>/<Bit>

 pE— > S6 Bit
» S6 Word
». S0 phan tr (Element)

3.3.3.1. Filed{* litus6 0 vaso 1
File di¥ liéu s6 0 va s6 1 la File di¥ liéu anh dau ra va &nh dau vao. Méi File dir
liéu nay c6 256 Word, vé ly thuyét, rong treong hop tdng quat, mdi Word twong ng
Vi 1vi tri cia khe cdm module vao/ra trén badng mach Bus va sd Bit twvong &ng véi so
cac dau vao/ra trén module vao/ra. Cac Bit khong s dung trong mot Word sé khdng
dwoc st dung ti€p theo. Tuy nhién, trong thuc t€, trén mot module vao/ra vat ly c6 thé
chtra s6 diém dau vao, s6 diém dau ra khac nhau, vi du 8, 16, 32... Tham chi c6 thé
tich hgp ca dau vao va dau ra trén mot module. VI vay, dia chi hda vao/ra can phai tinh
dén ca vi tri cla khe cam trén bang mach Bus. vdn dé nay da dwgc xét trong muc m
chuwong 2.
Pinh dang cta dia chi vao/ra dugc biéu dién nhu sau:
<Tén File>:<e>.<s>/<b>
~T e » 56 Bit (0 Y 15)
————————————— » S6 khe cdm (Slot)
————————————— » S0 phan tir (Element)
————————————— » Ténfilelal,0
Binh dang trén khong yéu cau so File vi File s0 0 va File sd 1 chi cé trong viing
do hé théng quan ly.
Vidu: 1:0.1/7 :Dauvao Bit 7, Word 1, Slot 0.
0:0/4 :DPaura Bit 4, Slot0.
0:1 :Pau vao Word 0, Slot 1

3.3.3.2. File di¥ lieu s6 2 (STATUS)
File di¥ liéu s6 2 la File lvu gilr cac trang thai ciia CPU, goi la cac co trang thai.
Kich thuéc clia File s6 2 tly thudc vao kiéu CPU, dugc trinh bay & bang sau:
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Kiéu CPU Kich thuéc File s6 2 (Word)

SLC 5/01 16
SLC 5/02 32
SLC 5/03 83
SLC 5/04 97

File s6 2 chi c6 trong viing do hé théng dinh nghia va ndi dung ctia né khong thé
ghi hodc x6a dugc tir chuong trinh.
Pinh dang dia chi cla File s6 2 dwoc biéu dién nhu sau:

<Tén File>:<e>/<b>

-» s6 Bit (0-i-15)
----------------- » S0 phan tir (Element) (0 -T255)
——————————————————————————— » Tén file la s (Status)
M®i phan tir clia File s6 2 chira 1Word (16 Bit).
C6 thé truy cap di liéu clia File s6 2 & dang Word hoac Bit.
Vidu: S: 17 :Element 1, Bit 7
S:3 :Element 3
Mot s6 cactrang thai ddc biét cua hé théng dugc luu gilt trong File s6 2 nhu sau:

S:0 :Chtra céc co sd hoc, cac co nay dugc thiét 1ap khi CPUthyc hién cac
phép toan sb hoc, logic hodc cac 1énh chuyén di liéu. Cu thé cac co sau:

S: 0/0 :Co nhé (Carry)

S: 01 :Co tran (Over flow)

S: 0/2 :Co zero

S: 0/3 : Co dau (Sign)

S: 0/15 :Co First scan

Chi tiét va anh huéng cla cac co c6 thé xem thém trong tai liéu hwéng dan lap
trinh [3].

3.3.3.3. File d liéu s6 3 (Bit)

File di liéu s6 3 lwvu gilr cac Bit trung gian (Work Bit) st dung cho céac Iénh Bit.
Kich thudc cua File s6 3 1a 256 Word. M&i Element chira 1 Word. Nhu vay téng s6 c6
4096 Bit. Dia chi Bit c6 thé duoc xac dinh béng 2 cach sau:

Céch thr nhat: Xac dinh bang s6 Element (0 + 255) va s6 Bit (0 -r 15) trong
Element do.
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Céch thi hai: Banh s Bit tir 0 -F4095.
Binh dang dia chi Bit dwoc biéu dién theo hai cach nhu sau:
Céach 1:

<Tén FilexS6 File>:<e>/<b>

S6 Bit (0 H-15)

S6 phan tir (Element) (0 -r 255)
S6 File (3 hodic 10 H255)

Tén file 1a B (Bit)

Céch 2:
<Tén FilexS6 File>/<b>

s6 Bit (0 H4095)
S6 File (3 ho3c 10 -T255)
-» Tén file la B (Bit)
So dd biéu dién File s6 3 duoc trinh bay trén bang sau:

5 14 13 12 1 109 8 7 6 5 4 3 1 0 Element

B3:3

B3:252
B3:253
B3:254

B3:255

3.3.3.4. File di¥ liéu s6 4 (TIMER)

File d¥ liéu s6 4 danh cho TIMER do hé thdng dinh nghfa. Kich thuéc cua File
dir lidu s6 4 14 256 Element. M&i Element chita 3 Word va dugc biéu dién nhu sau-
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TIMER ELEMENT
5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EN TT DN
Gia tri ddt (Present) PRE
Gia tri tich Ity (Accumulated) - ACC

Trong d6, Word 0 la tir diéu khién, Word 1 chtra gia tri ddt (Present Value) va
Word 2 chita gi tri tich 1y (Accumulated Value).
Céc Bit (0 + 7) ciia Word 0 khdng dia chi héa dugc.
Céc Bit (8 + 15) ctia Word 0 c6 thé dia chi hoa duoc.
Do la: Bit 15 c6 tén la EN (Enable);
Bit 14 c6 tén 1A TT (TIMER Timming);
Bit 13 c6 tén la DN (Done).
Word 1dia chi héa PRE va Word 2 dia chi héa la ACC.
Nguoi st dung c6 thé Buy nhap dén cac Bit dia chi hoa dugc ciia Word 0 va co
thé truy nhap dugc dir liéu dang Word hodc Bit d6i véi cac Word 1va Word 2.
Pinh dang dia chi cla File di liéu danh cho TIMER duoc biéu dién nhu sau:
<Tén FilexSo File>:<e>.<w>/<b>

------------- *sd Bit (0- 15)
............. > S6 Word (0 +2)
............. »S06 phan ti (Element) (0 + 255)
............. »SG File (4 hodc 10 255)
» Tén file 1a T (TIMER)
Vi du: T4:.0 : File s6 4 danh cho TIMER, Element 0

T10:0 . File s6 10 danh cho TIMER, Element 0
T4:0/15 = T4:0/EN : Enable Bit

T4:0/14=T4:0nr : TIMER Timming Bit

T4:0/13 =T4:0/DN : Done Bit

T4:01 =T4:0PRE - Gia tri dat (Word 1)

T4:.0.2 =T4:0.ACC : Gia tri tich Ity (Word 2)

T4:0.1/0 : Bit 0 cia Word 1, Element 0

T4:0.2/1 : Bit 1cta Word 2, Element 0

File di¥ liéu danh cho TIMER c6 s6 File 1a 4 néu ndm trong ving do hé théng
dinh nghia hoéc c6 s6 File tir 10 + 255 néu ndm trong virng do nguoi st dung dinh
nghia. Trong tredng hop s6 File 1a 4 thi trong dia chi c6 thé bd qua s6 File.
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Vidu: T4:0/14 =T:0/14

3.3.3.S. File di¥ liéu s6 s (COUNTER)

File di liéu s6 5 danh cho COUNTER do hé thong dinh nghia. Kich thuéc File
dir liéu s6 5 1a 256 Element. Mdi Element chita 3 Word duoc biéu dién nhu sau:

COUNTER ELEMENT

5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CU CD DN ov UN
Gia tri dat (Present) - PRE

Gia tri tich 1y (Accumulated) - ACC

Trong d6 Word 0 la tir digu khién, Word 1 chira gia tri dat (Present Value) va
Word 2 chira gid tri uch Iy (Accumulated Value).
Céc Bit (0 -r 7) cua Word 0 khong dia chi héa dugc.
Cac Bit (8 -r 15) cla Word 0 c6 thé dia chi héa dugc.
bola:  Bit 15c6 ténlacu (Count Up Enable)
Bit 14 c6 tén la CD (Count Down Enable)
Bit 13 c6 tén la DN (Done)
Bit 12c6 tén laov (Over flow)
Bit 11 c6 tén la UN (Under flow)
Word 1dia chi héa la PRE va Word 2 dia chi héa la ACC.
Nguoi sU dung c6 thé truy nhap dén céac Bit dia chi hoa dwoc clia Word 0 va co
thé truy nhap dugc dir liéu dang Word hodc Bit d6i voi cac Word 1 va Word 2. Dinh
dang dia chi hoa cta File di¥ liéu danh cho COUNTER duoc biéu dién nhu sau:

<Tén FilexSo File>:<e>.<w>/<b>

................. »SG Bit (0 -i-15)
...................... »S6 Word (0 * 2)
........................... »S6 phén ti (Element) (0 -r 255)
* S File (5 hodc 10 7255)
»Tén file 1a C(COUNTER)

Vidu: C5:0 :File s6 5 danh cho COUNTER, Element 0
ClO:l :File s6 10 danh cho COUNTER, Element 1
C5:0/15 = C5:0/CU : Count Up Enable Bit
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C5:0/14 = C5:0/CD : Count Down Enable Bit
C5:0/13 = C5:0/DN: Done Bit

C5:0.1 = C5:0.PRE : Gia tri dat (Word 1)
C5:0.2 = C5:0.ACC: Gia tri tich I0y (Word 2)

File di¥ lieu danh cho COUNTER c6 s6 File 12 4 néu nidm trong ving do hé
théng dinh nghfa hodc c6 s6 File tir 10 -T255 néu ndm trong ving do nguoi st dung
dinh nghta. Trong truong hop cé s File la 5 thi trong dia chi c6 thé b qua s File.

Vidu: C5:0/14 = C:0/14

3.3.3.6. File d¥ liéu s6 6 (CONTROL)

File dir liéu s6 6 dung dé diéu khién hoat dong mot s6 cach 1énh nhw Bit Shift,
FIFO, LIFO, Sequencer,... Kich thudc File dit liu s6 6 1a 256 Element. Mdi Element
chira 3 Word dugc biéu dién nhu sau:

CONTROL ELEMENT

15 14 13 12 11 109 8 7 6 5 4 3 2 1 0
EN EU DN EM ER UL IN FD Euor Code
Chiéu dai cia mang Bit hodc File: LEN
Con tro Bit hodc vi tri Bit: POS
Trong d6, Word 0 la ti trang thai, Word 1chta kich thuéc (chiéu dai) clia mang
dir lieu va Word 2 xac dinh vi tri cia mang di liéu.
Céc Bit (0 -T7) cuia Word 0 tao thanh Byte ma I3i.
Céc Bit (0 T 15) cia Word 0 c6 thé dia chi hoa dugc 1a cac Bit trang thai.

Bit 15: EN (Enable)

Bit 14: EU (Unload Enable)
Bit 13: DN (Done)

Bit 12: EM (Stack Empty)
Bit 11: ER (Error)

Bit 10: UL (Unload)

Bit 9: IN (InhiBit)

Bit &: FD (Found)

Word 1 dia chi héa la LEN (Length) va Word 2 dia chi hoa la POS (Position).
Nguoi st dung co6 thé truy nhap dén cac Bit dia chi héa dugc cla Word 0 va di liéu
dang Word hodc Bit ddi v&i cac Word 1va Word 2. Binh dang dia chi cta File d¥ liéu
cho digu khién duoc biéu dién nhw sau:
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<Tén FilexSo Flle>:<e>. <w>/<b>
X "So Bit (0 -i-15)

»S6 Word (0 -f2)

» S0 phan t&r (Element) (0 4 255)

» S6 File (6 hodc 10-i-255)

. Ténfile AR (CONTROL)

Vidu: R6:2 . File sb 6, Element 2.
R10:1 : File s 10 dung dé diéu khién, Element 1.
R6:2/15 = R6:2/EN Enable Bit
R6:2/13 = R6:2/DN Done Bit
R6:2.1 =R6:2.LEN Kich thuéc mang dit liéu.
R6:2.2 =R6:2.POS VI tri mang di liéu.
R6:2.1/0 Bit 0 cia Word 1, Element 2.
R6:2.2/0 Bit 0 cia Word 2, Element 2.

File di¥ liéu dung dé digu khién c6 s6 File la 6 néu ndm trong viing do hé théng
dinh nghfa hodc c6 so File tr 10 255 néu nam trong vung do ngudi st dung dinh
nghta. Trong trvdng hop so File 1a 6 thi trong dia chi c6 thé bd qua so File.

Vidu: R6:2/EN = R:2/EN

3.3.3.7. File d¥ liéu s6 7 (INTEGER)

Element 0 1 2 3 4 5 6 7 8 9
N7:0 0 0 0 0 0 0 0 0 0 0
N7:10 0 0 0 1098 0 0 0 0 0 0
N7:20 0 0 0 0 0 0 195 0 0 0
N7:240 0 0 0 0 0 0 0 0 0 66

N7:250 0 0 0 0 0 0

Bang trén biéu dién File dit liéu s6 7 dung dé lwu gilt cac s6 nguyén. Kich thwéc
File di liéu s6 7 12 256 Element. Mdi Element chita 1 Word.

Trong bang trén, Element N7:13 chtra gia tri 1098, N7:26 chtra gia tri 195 va
Element N7:249 chira gia tri 66.

Nguoi st dung co thé truy nhap dén di lieu & dang Word hoéc Bit.

Dinh dang dia chi cla File di liéu lvu gilr s6 nguyén dwoc biéu dién nhu sau:
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<Tén FilexSo FUe>:<e>/<b>

-------------------- *. S6 Bit (0 -r 15)

---» S0 phan t (Element) (0 -r 255)
» S0 File (7 hodc 10 + 255)

» N (INTEGER)

Vidu: N7:2 :Element 2, File s6 7
N10:36 :Element 36, File s6 10 lwu gilrs6 nguyén
N7:2/8 : Bit 8 trong Element 2, File s67

File di liu lwu gilr s6 ngiiyén cé s6 File 1a 7 néu ndm trong vung do hé théng
dinh nghTa hodc c6 s6 File tir 10 4 255 néu nam trong ving do ngudi st dung dinh
nghia. Trong truong hop s6 File 1a 7 thi wong dia chi cé thé bé qua s6 File.

Vidu: R7:2/8 =R:2/8

3.3.3.8. File di¥ liéu s6 8 (FLOATING Point)

File di liéu s6 8 dung dé Iwu gilr cac s6 dau phdy dong. Kich thudc cla File nay
13 256 Element. Mdi Element chtra 2 Word va duoc biéu dién nhu sau:

Address 0 1 2 3 4
F8:0 0.000000 0.000000 0.000000 0.000000

F8:5

F8:10

F8:15

F8:20

F8:25

F8:30

Nguoi st dung chi truy nhap dugc di liéu & dang Element. Binh dang nhu sau:
<Tén FilexS0 File>:<e>

A S0 phan tir (Element) (0 -r 255)
S6 File (8 hoc 10 - 255)

* Tén file 1a F (FLOAT)

Can cha y lad@ liéu & dang Element cé 32 Bit va khong mo rong dwoc.

Vidu: F8:2 :Element 2, File s6 8

F10:36: Element 36, File s6 10 danh cho s6 dau phay dong
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3.3 3.9. MOI s6 File di¥ liéu khac

Caéc Flic dv liu do nguoi st dung dinh nghta c6 so File tir (9 -r 255). File di
litu ASCn c6 kich thudc 256 Element. Mdi Element chira 1 Word. Binh dang dia chi
cua File dit lieu ASCII dwoc biéu dién nhu sau:

<Tén FUexS6 Flle>:<e>/<b>

» SG Bit (0 -r 15)

->, S0 phan t (Element) (0 T 255)
-» SG File (9 4 255)

-> Tén file 1a A (ASCII)

Vidu: A9:2 :Element 2, File dang ASCII s6 9.
A10:0/7 : Bit 7, Element 0, File dang ASCII sd 10.

File di¥ liéu dang xau ky tv (STRING) c6 kich thuéc 256 Element. Méi Element
chira 42 Word. Nguoi st dung co thé tray nhap dén di liéu & dang Element (42 Word),
dang Word trong Element va dang Bit trong Word. Binh dang dia chi cla File di liéu
dang String dvoc biéu dién nhw sau:

<Tén FilexSd Flle>:<e>. <w>/<b>

T SG Bit (Oh 15)

S6 Word (0 441)
¢ 50 phan tir (Element) (0-7 255)
* S5 File (9-r 255)
Te éilefike 1a ST (STRING)
Vidu:  ST9:2 : Element 2, File kiéu String s6 9.
ST10:2.3/6 :Bit 6, Word 3, Element 2, File kiéu string s6 10.
File di¥ lieu MO va M| la File di¥ liéu danh cho cdc module vao/ra dac biét. Dinh
dang dia chi cla File nay nhu sau:
<Tén FUexSd File>:<e>.<w>/<b>
1
T S6 Bit (0 -T 15)
S6 Word
S6 khe c&m (slot 0-731)
SO File (0, 1)
———————————— Pren file 1AM (MODULE)
File di¥ liéu kiéu G (ConfiGuration) danh cho cac module vao/ra dac biét dé cau
hinh hé thng.

83



Chuong 4
THIET KE HE PIEU KHIEN DUNG PLC

4.1. TRINH Tw CAC BUGC THIET KE

Thiét ké hé diéu khién logic dung PLC bao gom hai cng viéc la chon thiét bi va
xay dyng phan mém. Viéc chon thiét bi dwa trén yéu cau thyc té dat ra trén ca so da
trinh bay & Ciivong 1va chrong 2. Xay dung phan mém diéu khién dvoc tién hanh chu
yéu thdng qua viéc 1ap chuong trinh cho PLC.

Khi ti€n hanh thiét ké hé diéu khién logic dung PLC can phdi tuan theo trinh ty
cac bwdc sau day. Dai voi nguoi bat dau thiét ké nén thuc hién day da cac budc. D6
vGi ngudi da lam quen véi cong viéc thiét ké thi c6 thé bé qua mot s6 budc.

4.1.1. Bwéc 1: M6 ta bal toan
M0 ta bai toan cé thé & dang mot ham, biéu thic logic, cé thé & dang do thi thoi
gian hodc trong tmong hop tdng quat 1a mot doan van ban. Cach md ta bing doan van
ban la phd bién nhit vi n6 twemg (ng voi yéu cau cla ngudi st dung. Nguoi thiét ké
phai chuyén dwgc tir ngén ngik van ban thanh ngdn ngi diéu khién (ham logic, bang, do
thi thoi gian). Yéu cau co ban clia budc nay la phai mo ta mot cach day da va chinh xac
cac yéu cau cua bai toan.
4.1.2. Buédc 2: Théng ko thiét b| vao ra
Trén co so cac yéu cau da co o bwoc 1, nguoi thiét ké phai théng ké day du vé
chlng loai va kiéu ctla céc thiét bi vao/ra. Céc thiét bi vao/ra thong thuong la thiét bj
tiéu chuan duoc mo ta trong céc tai liéu ky thuat.
Vi du: Thiét bi vao/ra kiéu mét chiéu, dién ap 24VDC, 48VDC.
Thiét bi vao kiéu xoay chiéu, dién 4p 110VAC,...
Thiét bi ra mot chiéu, xoay chiéu.

4.1.3. Bir6c 3: Chon thiét b|

Cong viéc chon thiét bi gom céac phan viéc sau:

- Chon ho PLC sé dwgc st dung khi thiét ké. Viéc chon ho PLC xuét phat tir yéu
cau ky thuat (khd nang thich G¢ng vé&i cdng nghé, tinh tac dong nhanh, phan
mém,...), yéu cau kinh té (gia thanh, thoi gian dap (ng) va kha ning hd tro vé gidi phap
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clia nha cung cp thiét bi. Cac yéu ciu trén dugc phan tich va can nhéc cu thé dai véi
mdi bai toan thuc tién.

- Chon cac thanh phan céu trdc ctia hé bao gom cac thiét bi: bang mach Bus,
ngudn, CPU, cac module vao/ra va cac thiét bi phu to. Trong phan nay can luu y cac
vén dé sau: chon CPU phai dam bao vé tdc do xu ly, dap (ng yéu cau cong nghé, dung
lugng bd nhé chuong trinh va di liéu.

Céac module vao/ra phai c6 phai c6 téng s6 dau vao/ra va kiéu pht hgp voi sd
dau vao/ra da duoc théng ké & budc 2. Bang mach Bus dugc chon ¢ s6 khe cdm (Slot)
di va module ngudn cdé cong sudt théa man. Cac thiét bi phu trg nhu: dau ndi
(Connector), cap truyén thong, cac bd chuyén déi (Adapter)...

4.1.4. Budce 4: Thlét 1ap cdu hinh cda hd diéu khién logic

Cé&u hinh cua hé dugc thiét 1ap bang cach 1&p ghép cac module thanh phan trén
bang mach Bus. Ngoai cac module ngudn va module CPU c6 vi tri xac dinh, cac
module con lai c¢6 thé 1&p dat & vi tri bat ky trén bang mach Bus sao cho thuan lgi ndi
ghép v6i cac thiét bi vao/ra.

4.1.5. Budc 5: bia chi héa vao/ra

Trén co so bwdc 2, 3 va 4, dia chi cla cac dau vao/ra dugc xac dinh béng
cach dia chi héa. Két qua cla cong viéc nay la thiét Iap dwoc hai bang dia chi
vao/ra c6 dang nhu sau:

Tén thiét bi vao Pia chi Tén thiétbi ra Dia chi
Start (NGt khca dong) 000.00 M (Bong co) 100.00
Stop (NUt dirng) 000.01 b (ben) 100.01

4.1.6. Bir6c 6: Xay dwng phan mém

Phan mém cho hé diéu khién logic dung PLC goi la mat thiét ké (Project hodc
Proccessor File) dwvoc lvu gitr dudi mot tén duy nhat. N6 bao gom hai File: File
chuong trinh (Program File) va File di¥ liéu (Data File).

File chwong trinh chita cac lénh duoc tao ra khi soan thdo chwong trinh béng
phan mém Iap trinh cla ho PLC da chon.

File di¥ liéu chira di¥ liéu thwc hién Iénh va cdu hinh hé thong. File di lieu dwgc
tao ra bang hai cach. Cach thir nhét, File di¥ liéu dwoc ty dong tao ra khi tién hanh xay
dwng mot thiét ké méi va soan thao File chuong trinh. Cach thé hai, File di liéu duoc
tao ra bang céach soan thao truc tiép tir phan mém lap trinh. File di¥ liéu dwoc tao thanh
theo céch thi hai phai phu hop véi File chuong trinh.
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Trong da s6 tniomg hop, khi xay dyng phan mém, nguoi thiét ké tién hanh soan
thdo File chucnig trinh. Tiép theo, tir File di¥ liéu duvgc hinh thanh, nguoi thiét ké tién
hanh stra, thém bét,... dé tao thanh File di liéu cho thiét k& phu hop v6i yéu cau clia
bai toan. Vi du: thiét 1ap tham s6, thiét 1ap cdu hinh riéng cla ngudi stv dung.

Vi vay, cong viéc chl yéu cla xdy dung phan mém la tién hanh xay dung
chwong trinh.

4.1.7. Bwédc 7: Chay mdé phéng

Phan mém sau khi hoan thanh dugc nap vao b nhé clia PLC. Thao tac nay dugc
thyc hién trén thiét bi 1ap trinh. D& danh gia chuong trinh, nguoi thiét ké phai tién hanh
chay thir. Budc chay thr dau tién la chay mé phong, con goi la chay khd (Dry Run)
gom céc thd tuc sau:

- Duing céc thiét bi md phong thiét bi vao/ra thyc té va ndi thiét bi mé phdong véi
céac dau ndi trén module vao/ra. Vi du cac cong tic, chuyén mach thay thé cho thiét bi
vao; den, ro le thay thé cho thiét bij ra.

- Chay tlrng budc clia chwong trinh theo cach mo ta bai toan cong nghé & buéc 1

- Dung céac cong cu phan mém trén thiét bi 14p trinh dé quan sat, danh gia.

- Stra chuong trinh, két thic.

K&t qua cla viéc chay mo phdong phai dat dvgc nhu sau:

- Chuong trinh khéng c6 16i ¢t phép.

- Cac budc thyc hién tuan ty ding véi yéu cau cdng nghé.

4.1.8. Buéc 8: Chay cdng nghé

Viéc hoan thanh bwéc 7 la diéu kién dé thyc hién chay céng nghé, con goi la
chay wét (Wet Run). Chay cdng nghé bao gom céc buéc sau:

- L&p dat céc thiét bi cha hé diéu khién logic PLC vao day chuyén céng nghé.

- KEét ndi cac thiét bi vao/ra véi module vao/ra.

- Nap phan mém vao PLC va tién hanh chay thi* nghiém toan bd hé théng theo
yéu cau cong nghé da mo ta & budc 1

- Dung cac cong cu phan mém trén thiét bi 1ap trinh dé quan sat, danh gia.

- Thém vao chuong trinh cac khau thoi gian wé, thay d6i dir liéu trong File dir
liéu dé phdi hgp hoat dong mot cach dong bd cac khau, cac co cau chdp hanh cla day
chuyén.

K&t qua cua viéc chay cong nghé phai dat dugc nhu sau:

- Toan bd hé thdng chay ding theo yéu cau cong nghé.

- Hé thdng diéu khién chay 6n dinh.
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4.1.9. Budc 9: Lwu gltr phan mam

Phan mém sau khi chay céng nghé 1a phan mém gdc, can phai dugc cat gitr dé
phuc vu cho viéc bao tri, bao dwdng, thay thé thiét bj sau nay. cAn nhan manh ¢ day la
phai cét gitr ca File chrong trinh va File di liéu. C6 thé sir dung cac phuong phap cit
gilr nhu sau: cét gii trong cac thé nh¢ ¢ dinh (EPROM, EEPROM), cét gii bing File
chuong trinh, File di liéu, cét gil bing tai liéu in tir File chuwong trinh, File di liéu.

Vén dé ban quyén phan mém can dugc lvu y. DE bdo vé phan mém, c6 thé su
dung cdng cu lap trinh theo céc buéc sau:

- Bao vé khong cho phép mé File chwong trinh.

- Bao vé khong cho phép truy nhap vao bd nhé chwong trinh clia PLC.

4.1.10. Buwéc 10: Xay dung tai liéu

M6t san phdm chi dwgc hoan chinh khi cé du tai liéu di kém. Tai liéu gbm
hai loai sau:

- Tai liéu hudng dan I1ap dat, van hanh hé théng danh cho ngudi st dung.

- Tai liéu k¥ thuat danh cho can bd k¥ thuat bao tri, bao dudng, thay thé thiét bi
gom cé: so dd I&p rap, cau hinh hé théng, bang dia chi héa vao/ra, bang liét ké co, bién
trung gian (néu cd), File chuong trinh, File dir liéu.

4.2. LAP TRINH CHO HE PIEU KHIEN LOGIC DUNG PLC

4.2.1. Chuwong trinh va ngdén ngi lap trinh

Chuong trinh la dady cac Iénh lién tiép ma PLC phai thyc hién. Chuong trinh
dugc lvu gilr trong bd nhé chwong trinh & dang ma may. Chwong trinh do nguoi st
dung soan thao bang ngdn ngi lap trinh do nha san xuat cung cép. Ngon ng lap trinh
1a moi trudng giao tiép gira ngudi va may. Mi ho PLC c6 mét hé 1énh va phan mém
lap trinh riéng. Vi vay, st dung ho PLC nao thi phai trang bi phan mém phu hgp. Vi
du, PLC ho S7-200 clia SIEMENS phai c¢6 phan mém STEP7-200, PLC ho S7-300
cta SIEMENS phai c6 phan mém STEP7-300, PLC ho SYSMAC clia OMRON phai
c6 phan mém SYSWIN, PLC hg SLC500 cua Allen-Bradley phai c6 phan mém
RSlogix500...

Phan mém lap trinh cho PLC do nha san xudt cung cdp. Ngoai chirc ndng co ban
la cong cu soan thao chuong trinh cho PLC, phan mém Iap trinh con bao gom nhiéu
cdng cu tién ich dé nguoi s dung giao tiép, diéu khién PLC va thyc hién cac chic
nang khac. Vi du két n6i vgi PLC, thiét Iap cau hinh hé thdng, nap chwong trinh tir thiét
bi lap trinh vao PLC (Download) hodc doc chuong trinh tir PLC (Upload), quan ly bo
nh¢, thuc hién cac chic nang Force, Force Set, Force Reset, Test, chay thir chuong
trinh, thay déi cac biéu dién chuong tinh, lam tai liéu (Document)...



' Phan mém Idp trinh dugc cai dat trong thiét bi 1ap trinh chuyén dung hoéc trong
may tinh PC. Cac phan mém l3p trinh cho PLC théng thudng chay trén nén hé diéu
nanh théng dung nhw WINDOWS, NT...

4.2.2. Ché d6 lap trinh

Lap chwong trinh cho PLC béng thiét bi lap trinh va c6 thé thyc hién & céac ché
do sau:

- Ché do OFFLINE: Viéc soan thdo chwong trinh hoan toan tién hanh trén thiét
bi 1ap trinh, khéng két ndi voi PLC. Sau khi két thic, chwong trinh dugc lvu gilr & mot
File (Project File). Viéc nap chuong trinh vao PLC dwogc thuc hién & thoi diém bat ky.
Khi d6, PLC dugc két ndi voi thiét bi lap trinh, File chucmg trinh dugc mé va thuc hién
nap chuong trinh vao PLC. Ché do Iap trinh OFFLINE chi dugc thwe hién trén cac thiét
bi 1ap trinh chuyén dung kiéu may tinh Laptop hodc may tinh PC c6 cai dat phan mém
1ap trinh.

- Ché d6 ONLINE: Day la ché do nap tung Iénh tryc tiép vao bd nhé chuong
trinh. Khi d6 PLC dwoc két ni voi thiét bi Iap trinh. M&i 1énh soan thao trén thiét bi
14p trinh sé dugc ghi tryc ti€p vao bd nhé chwong trinh clia PLC. S dung phuong phap
nay trong hai truong hop sau:

+ Soan thao tryc ti€p mot chuong trinh méi trong PLC.

+ Thay d6i mot s6 Iénh cla chwong trinh da cé sdn trong PLC khi chwong trinh
dang chay.

Pay la ché do khé dic biét gitp cho ngudi st dung dé dang thay ddi (x6a, thém,
bét) cac 1énh cla chwong tinh mot cach nhanh chéng ma khong can phai I3p lai cac
thao tac nap chuong trinh mégi. Ché do nay goi 1a ONLINE EDIT.

4.2.3. Cac phwong phap biéu dién chu’Ong trinh

Chuong trinh cho PLC cé thé dwoc biéu dién bang mot trong ba cach phé bién
sau: phuong phép biéu dién bang day Iénh (STL - Statement List), phwong phép biéu
dién bang gian do thang (LAD - Ladder) va phuong phap biéu dién bang so dd khéi
chirc nang diéu khién (CSF - Control System Flow Chart).

Trong phuong phép biéu dién bang day 1énh, mdi Iénh dugc biéu dién bing mot
cum tir viét tt md ta lénh tvong tv nhw hop ngit. Cac 1énh gdm c6 lénh vao (Input
Instruction) va lénh ra (Output Instruction). Vi du, Iénh LD (Load), 1énh NOT, Iénh
AND, Iénh OR la c4c Iénh vao, 1énh OUT la lénh ra. Ngoai ra con c6 cac Iénh khac nhu
lenh FLIP-FLOP, Iénh TIMER, lénh COUNTER, lenh s6 hoc (ADD, SUB), Iénh
chuyén di liéu (MOVE),...

Cdu tric cua cau Iénh c6 dang sau:

<Tén lénh> Toéan hang 1, toan hang 2
(<Operation> Operand 1, Operand!)



Tén lénh (Operation) 1a cum tir viét tit chi ra chirc ndng cda Iénh, goi 1a ma nho
(Mnemonic Code).

Toan hang (Operand) la dia chi cGa di liéu thuc hién Iénh. Tuy thudc vao kiéu
Iénh, di liéu c6 thé & dang Bit, Byte, Word, Double Word,... Phwong phép dia chi hoa
dir liéu goi la cac mode dia chi hda. Cac mode dia chi héa thong dung la: mode dia chi
héa tryc tiép (Direct Addressing), mode dia chi héa gian tiép (Indirect Addressing),
mode dia chi hoa tirc thoi (Immediated Addressing)...

Trong mode dia chi hoa tryc tiép, toan hang la dja chi cta di liéu.

Trong mode dia chi hoa gian ti€p, todn hang la dia chi chiva dia chi cua di liéu.

Trong mode dia chi hoa tic thoi, toan hang la di liéu.

Mot cau 1énh c6 thé chl cd tén 1énh (d6i véi cau 1énh khong c6 toan hang).
Vi du: 1énh CLR(41): x6a co Carry. Mot cau Iénh cling c6 thé chita mot hodc nhiéu
toan hang. Céac toan hang cach nhau b&i ddu phdy. Vi du: 1énh LD 000.00; Iénh
ADD(30), CPI, CP2, SUM.

Biéu dién lénh & dang STL c6 céc vu diém sau:

- D@ dang soan thdo chwong trinh va cé thé biéu dién tat ca cac Iénh & dang
STL.

- File chwong trinh la File van ban (Text), nén kich thuéc nhd, vi vay thich hop
dé biéu dién cac chwong trinh c& I6n.

- Thuan lgi cho nguoi lap trinh chuyén nghiép va ngdn ngi thé hién tuong tw
nhu hop ngir.

Nhuoc diém cla phuomg phap biéu dién lénh & dang STL la:

- Viéc thiét ké mach dieu khién dung PLC truc tiép tir cach biéu dién bang STL
gap rét nhiéu kho khan, tham chi khong thé dwoc. Boi vi, nguoi thiét ké hé diéu khién
PLC la cac k¥ s dién, dién ti nén k§ nang 1ap trinh chuyén nghiép khéng cao va thyc
té ho thiét ké mach diéu khién & dang gian db thang hodc so d6 cac khdi diéu khién
chirc nang.

- Biéu dién dudi dang STL khéngjrwc quan. Dac biét khi thuc hién viéc kiém
soat, theo doi hoat dong cla chwong trinh.

Vi vay, bigu dién chuong trinh cho PLC & dang STL it dwoc st dung trong khi
thiét ké.

Trong phuong phap biéu dién bang gian do thang, cac lénh dugc biéu dién 6
dang biéu twong ddc trung (Symbol). Chuong trinh duwoc biéu dién & dang dd hoa
(Graphic). Day la cach biéu dién théng dung nhat va try thanh cach bigu dién chudn
cla chwong trinh cho PLC.

Trong cac hiéu dién béng so dd khéi chdc ndng digu khién (CSF), cac lénh dwoc
biéu dién bang cac khdi chiic ning logic, nhu so dd cac phan tir logic co ban. Vi du,
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cac lenh AND, OR, AND NOT, OR NOT va OUTPUT dugc biéu dién trén hinh 4.1
nhuv sau:

X1 X1
Y
&
X2 X2.
a) Lénh AND b) Lénh OR

d) Lénh OR NOT

e) Lénh OUTPUT
Hinh 4.1. Bi€u dlin 1énh dang CSF.

Céach biéu dién 1énh CSF thich hgp d8i v6i nha thiét k& chuyén nganh dién ti.
Trong thuc té, cach biéu dién CSF duoc st dung khong nhidu. Nguoi st dung cé thé
tly chon mot trong ba cach biéu dién chuong trinh nhy & wén. Viéc chuyén ddi cach
biéu dién c6 thé thuc hién dwoc nhe cong cu trong phan mém I4p trinh.

4.3. GIAN O HINH THANG VA PHUONG PHAP BIEU DIEN CHUONG
TRINH BANG GIAN D6 THANG (LAD)

4.3.1. Gian do hinh thang

Trong cac mach diéu khién logic, cac phan ti logic kiéu ro le duvgc ndi véi nhau
theo so dd thiét k& dé thuc hién ham digu khién xac dinh - goi 1a mach logic néi day
clrng (Hard - wired Logic). Biéu dién mach logic néi day cling nho gian do thang voi
céc phan ti ro le.

Vi du trén hinh 4.2 trinh bay gian do thang cla mach diéu khién logic néi day
clng.

Pay la gian dd thang bidu dién mach diéu khién START/STOP. Thiét bi M
(Motor) véi cac dén bao dirng G va bao chay R. Start, Stop la céc tiép diém thuong mé
(NO - Normally Opened Contact) va thuong kin (NC - Normally Closed Contact), OL
1a tiép diém bao vé qua nhiét cOver Load), cac tiép diém M la tiép diém phu cla thiét
bi ... LI va L2 la hai day ngudn. Nhu vy, tat ca cac phan tir déu dwvoc bo tri gita hai
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day ngudn LI, L2. Mach dién dwgc khép kin khi céc tiép diém trén day thang (Ladder
Rung) ¢ trang thai ON. Hai day day ngudn L1, L2 goi la chan thang (Rail).

Uu diém co ban cta phwrong phép biéu dién gian do thang la tinh trec quan va
don gian. Day la phrong phap biéu dién co ban trong cac so do digu khién logic.

Hinh 4.2. Glin dd hinh thang m le.

4.3.2. Phirong phéap biéu di&én chuong trinh digu khlén béng gian di

h)nh thang

V& hinh thire, chwong trinh biéu dién ¢ dang gian dd hinh thang twong tu nhu so
dd mach diéu khién logic hinh thang.

Trong d6, cac phan ti logic (ro le) dugc biéu dién bang cac biéu tuong
(Symbol). Vi du, céac tiép diém thuong hé (NO) duoc biéu dién bang biéu twong
—Il—, cac tiép diém thudng kin (NC) dugc biéu dién béng biéu tuong , cac
phan t&r md ta cudn day ro le dwoc biéu dién béng biéu twong —( )—, mot s6 cac phan
tlr, cac ham logic co ban dugc biéu dién & dang khéi chirc ndng (Function Block).

So d6 va chwong trinh dang LAD cuia mach diéu khién logic hinh 4.2 & trén
duoc trinh bay trén hinh 4.3.

Module vao Chuong trinh diéu khién Module ra

Hinh 4.3. Chuwong trinh diéu khién dang LAD.
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Néi dung cta phuong phap biéu dién chrong tinh bang gian do thang nhu sau:

- Hai dwong théng dirng trong treng cho hai day ngudn.

- N&i hai day ngudn la cac duong logic (Logic Line) tugng trwng cho day thang
(Rung).

- Trén cac dwong logic bo tri cac phan tir logic vao (Input) dat & bén trai, cic
phan t& logic ra (Output) ddt & bén phai.

- Mach logic (Logic Network) bao gdm mot hodc nhigu dwong logic. Trong do,
cac phan tlr vao cé thé méc ndi tiép, song song, c6 thé c6 mot hodc nhidu phan ti ra
Phan tir ra c6 thé ¢ dang khdi chirc nang. Mach logic bigu dién day di mot biéu thic
logic.

- Chuong trinh thyc hién Ian lugt tlr trai sang phai va tir trén xuéng duéi.

Trong vi du hinh 4.4, cic chi¥ s6 phia trén céac biéu trung la toan hang (dia chi Bit).

1 2
Hh <y
5
<y
6 8
H h <y
7
S1l-
10 n
<y
12
<y
13
Hh
14
<y
15
ih TIMO00
#100
----END (01)H

Hinh 4.4. Vidu chwong trinh LAD.
Mach logic 1 gom mét dwong logic, thuc hién biéu thirc logic: (2) = (2).
Mach logic 2 gdm mdt duong logic, thuc hién biéu thic logic: (5) = (3).(4).
Mach logic 3 gom hai dwong logic, thwc hién biéu thirc logic: (8) = (6) + (7).
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(11) = (10)
(12) = (10)
Mach logic 5 gdm mdt dudng logic, chi c6 mot phan tlr vao. Vi vay sai vé cl phap.
Mach logic 6 gdbm mot dudng logic, chi ¢ mot phan ti ra. Vi vay sai vé cl phap.

Mach logic 4 gom hai dudng logic, thyc hién biéu thirc logic:

Mach logic 7 gdm mot dwong logic, trong dé phan tir ra la 1 TIMER (dang khdi
chiic nang).

Mach logic 8 chi gdm mgt Iénh két thic chuong trinh.

Céach biéu dién chuong trinh dang LAD cho phép nguoi st dung c6 thé chuyén
ddi dé dang tir so dd mach digu khién logic cirng sang dang chuong trinh LAD. Tuy
nhién, khi chuyén déi can phai lvu y viéc chuyén d6i phai tvong dwong vé chic nang.

Soan thao chwong trinh LAD duwoc tién hanh béng phan mém 1ap trinh va cac
cong cu 1ap trinh do nha san xuét cung cap.

4.4. MOT SO KHAI NIEM

4.4.1. Logic ti€p diém nh| phan

Trong cach biéu dién chuong trinh LAD, céac lénh vao thuong la Iénh “tiép
diém” NO hodc NC. Trang thai ctia n6 c6 thé 1a ON hodc OFF phu thudc vao gia tri
cla Bit di¥ liéu cla toan hang. B0i v6i 1énh “ti€p diém” NO, trang thai cla nd la OFF
néu Bit di¥ liéu bang 0. Khi Bit di liéu béng 1thi trang thai Ia ON, Ia trang thai tich cuc
(Active). Nguoc lai d6i vai Iénh “tiép diém” NC, trang thai ca n6 1a ON néu Bit dir
liéu bang 0. Khi Bit di¥ liéu bang 1thi trang thai 1a OFF, la trang thai tich cuc.

4.2. Quan hé trang thai cla thiét b| vao v&i Bit di¥ liéu

Céc thiét bi vao dugc ndi vao céc tiép diém trén module vao ctia PLC. Hinh 4.5a
dudi day mo ta quan hé logic va két qua logic tlr cac trang thai cua céc thiét bi vao va
cac Iénh LAD.

” b
) 0ap.0o TDOO "1 =
—0O— 1 h 0 —
r a
INPUI INPDT MEMORY OUTPUT OUTPUT
DEVICE MODULE (PROGRAM) MODULE DEVICE

Hinh 4.5a. Vidu 1vd quan hé trang thai cta thldt bi vao v&iBit dir liéu.

Truwdng hop hinh 4.5a: tiép diém vao S la tiép diém NC, ndi vao diém 000.00
trén module vao. Bit di liéu 000.00 trong vung anh dau vao cé gia tri 1khi thiétbis o
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trang thai ON (Inactive) va cO gia tri 0 khi thiét bi vao s & trang thdi OFF (Active).
Chuong trinh trong bd nhé thuc hién biéu thic logic:

(100.00) = (000.00)

NghTa la thiét bi ra B chi ON khi thiétbi vao s & trang thai OFF (Active). Buemg
ndi gitra ngudn va dau vao PLC bi ngét.

INPUT INPUT MEMORY OUTPUT OUTPUT
DEVICE MODULE (PROGRAM) MODULE DEVICE

Hinh 4.5b. Vidu 2 vi quan hé trang thil cGa thlit b/ vao VOIBit d liéu.

Truémg hop hinh 4.5b, thiét bi vao s gidng nhv trwdng hop hinh 4.5a. Tuy
nhién, chrong trinh trong bo nh¢ thye hién biéu thic logic:

(100.00) = (000.00)

NghTa 1a, thiét bi ra B & trang thai ON khi thiét bi vao ¢ trang thai ON
(Inactive), duong noi gitta ngudn va dau vao PLC thong mach.

Truong hop hinh 4.5¢: thiét bi vao s la tiép diém NO, ndi vao diém 000.00 trén
module vao. Bit di liéu 00.00 rong ving anh dau vao cé gia tri 1 khi thiét bj vao s &
trang thai ON (Active) va c6 gia tri 0 khi thiét bi vao S & trang thai OFF (Inactive).

Chuong trinh trong b nhé thuc hién biéu thirc logic:

(100.00) = (000.00)

Nghta la, thiét bi ra ® ¢ trang thdi ON khi thiét bi vao s ¢ trang thai ON
(Active), dwong ndi gitra ngudn va dau vao PLC thong mach.

INPUT INPUT MEMORY OUTPUT OUTPUT
DEVICE  MODULE (PROGRAM) MODULE DEVICE

Hinh 4.5c. Vidu 3 vi quan hé trang thticua thlitbl vao véiBitd@ liéu.



Truong hop hinh 4.5d: thiét bi vao S giéng nhu truong hop hinh 4.5a. Tuy
nhién, chrong tinh trong bo nhé thic hién biéu thic logic:

(100.00) -(000.00)

NghTa la, thiét bi ra B ¢ trang thdi ON khi thiét bi vao s ¢ trang thai OFF
(Inactive), duong ndi gitra ngudn va dau vao PLC hé mach.

000 100
s r (MO) 1(py0

r

INPUT INPUT MEMORY OUTPUT OUTPUT
DEVICE MODULE (PROGRAM) MODULE DEVICE

Hinh 4.5d. Vidu 4 vi quan hé trang thil cta thiétbl vao vo1 Bit d i liéu.

4.4.3. Trang thai thiét b| dau ra

Cac thiét bi ra dwgc ndi voi cac diém trén module dau ra. Tuy thudc vao tin hiéu
(cé hodc khong) ma thiét bi ra ¢ trang thai tich cuc (Active) hay khong tich cuc
(Inactive). Tinh tich cuc (Acitve/Inactive) cla thiét bi ra phu thudc vao kiéu thiét bi va
quy wéc cua ngudi sir dung. Vi du, thiét bi ra 1a dén bao, tinh Aiactive/Inactive c6 thé la
trang thai sang/t6i hodc nguwoc lai. Dac biét, khi thiét bi ra 1a cac van khi nén hodc thay
lyc digu khién céac co cdu hanh trinh dang piston thi vi tri ban dau (Normal) clia co cdu
thy thudc vao kiéu van. Viéc chon kiéu van phai dwgc thuc hién cin than dé tranh xay
ra nguy hiém khi hé thng mét ngudn khi hodc thly lyc.

4.4.4. Cac Bit toan hang

Cau trdc cla 1énh gdm hai phan: tén Iénh (Operation) va toan hang (Operand).

Toan hang la dia chi ctia di liéu. D6i v6i cac 1&nh kiéu tiép diém, kiéu dir liéu l1a
Bit. VI vdy, toan hang la dia chi Bit. Toan hang Bit nay c6 thé dwoc st dung nhigu lan,
trong tat ca cac Iénh clia hé 1énh PLC c6 dir liéu kiéu Bit.

Cac ving dir liéu c6 thé truy nhap ¢ dang Bit déu c6 thé ding lam toan hang Bit
trong cac cau lénh. Cac vung di liéu Bit clia PLC ho S7-200 (SIEMENS) la V, I, Q,
M, SM, T, c. Céac vung di liéu Bit cia PLC ho SYSMAC (OMRON) la IR, HR, LR
AR, T, c,... Cac vung di liéu Bit cia PLC ho Controllogix (AB) lal,0, B,N, T,c...

4.5. BIEU DIEN CHUONG TRINH BANG DAY 1enh (STL)

Chuong trinh c6 thé dugc soan thdo & dang STL (STatement List). Khi do6
File chuong trinh la dang TEXT. Thyc chéat, soan thao chwong trinh dang STL la
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chuy&n ddi chuong trinh tir dang LAD sang dang STL. Viéc chuyén doi nay co the
duoc thuc hién béng tay hodc tw dong nhd cong cu trong phan mém Iap trinh.

4.5.1. Cac Iénh co ban dang STL

- Lénh LD (LoaD): Lénh nap mot phan tir méi.
Bat dau mot mach logic méi hodc mdt khéi moi.
- Lénh NOT: Lénh phu dinh.

- Lénh AND: Lénh méc néi tiép hai phan t&.

- Lénh OR: Lénh mic song song hai phan tc.

- Lénh OUT: Lénh dau ra.

Vi du: Chuyén chuong trinh dang LAD hinh 4.4 sang dang STL tr NETWORK
1dén NETWORK 4:

Network 1: LD 1
ouT 2
Network 2: LD 3
AND NOT 4
ouT 5
Network 3: LD 6
OR 7
ouT 8
Network 4: LD 10
ouT 1
ouT 12

4.5.2. Cac lIénh khdi: ANDLD va ORLD

Trong trudng hop, mach logic bao gdm t6 hop méc song song va ndi tiép cac
phan t& thi phai st dung cac 1énh khdi ANDLD va ORLD.

Lénh ANDLD la Iénh méc néi tiép hai kh6i.

Lénh ORLD la Iénh méc song song hai khdi.

Khéi (Block) 1a mdt doan mach logic chi gdm cac phan tir méc néi tiép hodc
song song. Nhu vay, mot phan tir c6 thé coi 1a mot khéi. Viéc soan thao chwong tinh
dang STL cho mot khdi tuvong ty nhu soan thdo chuong trinh cho mot Logic
NETWORK méi. Céac khéi dwoc soan thao doc 1ap.Cac khéi dwoc méc néi tiép béing
lénh ANDLD va dwroc mac song song béng Iénh ORLD.

Thuc hién theo thi ty tir trdi sang phai, tir trén xudng dudi.

Vidy: Chuyén chrong trinh dang LAD sau day ra dang STL.
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Gidn  thang: Chuong trinh dang STL:

_yjé Network 1: LDNOT
H b AND
. LD
AND NOT
ORLD
ouT
Network 2: LD
é OR NOT
LDNOT
OR
Network 1gdm 2 khéi méc song song: | van. ANDLD
Network 2 gom 2 khéi méc ndi tiép: in va IV. ouT
Vi du: Chuyén chwong trinh dang LAD sau day sang dang STL.
Chuwong trinh dang STL: Gian do thang:
LD NOT 1
LD
AND 3
LD NOT 4
LD 5
AND 6
LD NOT 7
LD 8
AND 9
LD NOT 10
LD n
AND 12
LD NOT 13
ORLD
ANDLD
ORLD
ANDLD
ORLD
ANDLD
ORLD
ANDLD
ouT 14

© o N o O

10
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4.5.3.Céc lénh dang khAi chirc nang (Function Block)

Khi soan thao chuong trinh dang STL, cac Iénh goi tryc ti€p nhu da trinh bay &
trén. Tuy nhién véi cac Iénh phic tap c6 nhiéu toan hang thi viéc goi tryc ti€p gap
nhiéu khé khan. VI vay, da so cac lénh con lai dugc goi gian tiép thong qua ma ham
(Function Code). Vi dy, PLC ho SYSMAC cla OMRON c6 cac ma ham nhv lénh
END (01), CLC (41), MOVE(21), SFT(10).

Trong dd, s6 ndm trong ngodc don 1a ma ham. Mt s6 lénh cé nhigu toan hang,
ho&c can phai khai bao phtc tap hon, dwoc biéu dién 6 dang khéi chirc néng (Function

Block). Vi dy: cac Iénh MOV/(21), 1énh TIMER, Iénh COUNTER...[4],

4.6. LAP TRINH CAC HAM LOGIC co BAN TREN PLC

Dé c6 thé lap trinh cho PLC mdt céch c6 hiéu qua, can ndm dugc cac khai niém

logic co ban dugc sir dung trong khi 1ap trinh diéu khién.

Cac khai niém nay bao gom:

Ham logic co ban

Ham “YES” (Bong nhat)
Ham “NOT’ (Phu dinh)
Ham “AND” (Va)

Ham “OR” (Hodc)

Ham “INHIBITION” (Cém)

4.6.1.Ham YES

000.06 100.04
11 o —1

Chuong trinh dang LAD

Is
—T1> 1 \.\M
nnnrR I+ T\ "

Phan tir logic khi nén

Biéu thirc logic: (100.04) = (000.06)
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Ham logic phtrc hop
Ham “EXCLUSIVE OR” (Cdng module 2)
Ham “NAND” (Va dao)

(Hoac dao)
Ham “AND INHIBIT’ (Cédm va)
Ham “ OR INHIBIT” (Cam hodc)
LD 000.06
OUT  100.04

Chuong trinh dang STL

000.06 1 -s

Phan tir khdi chirc ndng



4.6.2. Ham NOT
000.13 10011
H O H

Chuong trinh dang LAD

Phan tir logic khi nén

Biéu thirc logic: (100.11)=(000.13)

4.6.3. Hém AND

000.07 000.15 100.03
[ I UL

Chuong trinh dang LAD

S

000.07 1 1 000.15

Phan tr logic khi nén

LDNOT
ouT

000.13
100.11

Chuong trinh dang STL

0006is 1 5

Phan t& khdi chirc nang

LD 000.07
AND 000.15
OUT  100.03

Chuong trinh dang STL

00045 .

Mialy

Phan tir khoi chirc nang

Biéu thac logic: (100.03) = (000.07).(000.15)

4.6.4. Ham OR

000.00 100.01
— - -C H
000.08
— 11 h-
Chuong trinh dang LAD
000.0UL; 0oDD.08

Phan tir logic khi nén

LD 000.00
OR 000.08
OuUT  100.01

Chuong trinh dang STL

CTO.00

000.05

Phan ti khoi chirc nang

Biéu thdc logic: (100.01) = (000.00) + (000.08)
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4.6.5. Ham INHIBITION

000.04 000.09 000.07 LD 000.04
1

I kft U~ ANDNOT 000.05
ouT 100.07

Chuong trinh dang LAD Chuong trinh dang STL
s 000-03 -~

rninrm* -r\ 5 _s
oouoi 'Y 000.05
Phan tr logic khi nén Phan t&r khdi chirc nang

Biéu thrc logic: (100.07) = (000.04).(000.05)

4.6.6. Ham EXCLUSIVE OR

LD 000.09
000.09 000.03 100.00 AND NOT  000.03
— 1 b Y\ n |-mmeemee UH
LD 000.03
000.03 000.09 AND NOT  000.09
----- e AT ORLD
ouT 100.00
Chuong trinh dang LAD Chuong trinh dang STL
000.09
000.03
Phén tr logic khinén Phan t& khéi chirc ndng

Biéu thtrc logic: (100.00) = (000.09).(000.03) + (000.03).(000.09)
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4.6.7. Ham NAND

200.00 LD 000.07
-1 = —OH AND 000.12
200.00 100.09 ouT 200.00
Y \— _0 H LDNOT  200.00
ouT 100.09
Chucmg trinh dang LAD Chuong trinh dang STL
20u.00 000. 72|
T ro 6
0DD.O7 J L ODD.12 0DD.07
Phan ti logic khi nén Phan tir khdi chiic nang

Biéu thirc logic: (100.09) = (000.07).(000.012)

4.6.8. Ham NOR

000.13 ; 200.03 LD 00013
— 1 h- -0 H or
000.00 000.00
b out 200.03
20003 10008 LDNOT  200.03
—H - — OH ouT 100.08
Chuong trinh dang LAD Chuong trinh dang STL
s
20U.03,
\ w 000.00
|
DDU.ra ouoDD 000.13
Phan t& logic khi nén Phan tir khdi chirc ndng

Biéu thic logic: (100.08) —(000.00) + (000.013)
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4.6.9. Ham OR INHIBIT

000.01 000.04
— I = —v\i—
000.02
—H i—

000.03
— 1 -

100.00
— OH

Chuong trinh dang LAD

Phan tir logic khi nén

LD 000.01
OR 000.02
OR 000.03
AND NOT 000.04
ouT 100.00

Chuong trinh dang STL

000.01

000.03

000.04

Phan t&r khdi chirc nang

Biéu thirc logic: (100.00) = [(000.01) + (000.02) + (000.03))}(000.04)

4.6.10. Ham AND INHIBIT

000.01 000.06 000.04 000.03 100.00
— 1 +k—H-—OH

Chuong trinh dang LAD

5

000.03 oow.cn DTO.05 000.04

Phan t& logic khi nén

LD 000.01
AND 000.06
AND 000.04
AND NOT 000.03
ouT 100.00

Chuong trinh dang STL

000.04

Phan tlr khdi chic ndng

Biéu thtrc logic: (100.00) = [(000.01) + (000.02) + (000.03))J(000.04)
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OR

INHIBITION

RAND

rTUR

EXCLUSIVE
OR

MEMMORY
[INTERNAL)

TIMER
DELAY

COUNTER
DELAY

o x

——-— 00X ——@o X —— ©0O - —>a - - pox _

e >

Bang 4.1. Bing tém tit cac ham logic cin ban cho PLC

100001 10000
- s
H 1b '
100001 10000
jrK X
H Z h >
100001 00002 10000
\-\ H K 6 -
1 HH—tI—B I A B s
g
| 00001 10000
T -OH

‘
g
® g8

00001 00002 10000

A_|-— 00001 00002 200.00
—Lh— 1h—OH
A B

E > 2000 10000
s B h $

000.01 »0.00

-OH

g dd [

B
5-L13 20000 1000«

A
00001 000.02

000.01

RROL - HROL ™" keepain)
A

—R tron 00002 HROLOO
B ——"a H h Q
B

000.01

01

AfB =5

(TTBPIB-AT"S

[

O O
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4.7. CAC BITPAU ra haitrang thai é6n BD|[NHva mot
TRANG THAI ON B|NH (BISTABLE VA MONSTABLE)

Trong PLC, cac Bit ra (Output Bit, Output Relay) 1a két qua thuc hién mot ham
logic. Cac Bit ra nay c6 thé dugc st dung dé diéu khién cac thiét bi ngoai ndi vao PLC,
goi la ro le ngoai (External Output Relay). Vi du cac thiét bi ngoai: dén, van dién khi,
cudn day bd khéi dong, déng ngt thanh d6t... Céc Bit ra nay c6 thé dugc st dung nhu
cac Bit trung gian goi la ro le trong (Internal Output Relay). Tham chi, cac Bit ra nay
c6 thé st dung cho ca hai muc dich trén.

Xét trén quan diém dac tinh, cac Bit ra nay (gom ca Internal va External Relay)
¢6 hai loai: cac Bit hai trang thai 6n dinh va cac Bit mot trang thai on dinh.

Cac Bit ra hai trang thai 6n dinh 11 mot b nh¢ Bit. Phan t&r khdi chirc ndng bd
nhé 1Bit la cac Flip-Flop (RS, JK, D, T...).

Lénh Bit ra hai trang thai 6n dinh c6 hai dau vao SET va RESET. Trang thai cla
Bit ra & ON khi kich thich dau vao SET va dwoc duy tri ca khi tin hiéu vao SET mét.
Trang thai Bit ra @ OFF khi kich thich dau vao RESET.

Cac Bit ra mot trang thai 6n dinh chi c6 mét dau vao SET, goi la MonoFlop.
Trang thai cla Bit ra chi & ON khi ¢ tin hiéu & dau vao SET.

So d6 cac Bit ra hai trang thai 6n dinh (Flip-Flop) va cac Bit ra mdt trang thai
6n dinh (MonoFlop) dwgc trinh bay trén hinh 4.6 va 4.7.

Hinh 4.6. So db cac Bitra hal trang thai 6n dinh (Flip-Flop).

MONOFLOP
5 a
200D7 240U7

Hinh 4.7. So di cac Bitra mdttrang thalin dinh (MonoFlop).

DEé xay dwng céac Flip-Flop (RS, JK, D, T,...), trong PLC thuong st dung céac
1énh Flip-Flop véi cac tén goi khac nhau. Vi duy, 1énh KEEP(Il) trong PLC cua
OMRON la Iénh duy tri Bit ra hai trang thai on dinh. CG phap Iénh dugc trinh bay trén
hinh 4.8.
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RS Flip-Flop v¢i dau vao wu tién RESET dugc trinh bay trén hinh 4.9a. Va RS
Flip-Flop véi dau vao wu tién SET dugc trinh bay trén hinh 4.9b.
T Flip-Flop chi c6 mot dau vao va chi thay déi trang thai tai thoi diém dau vao
Xudt hién tin hiéu. T Flip-Flop con dugc goi la bd chia 2 va dugc trinh bay trén hinh

4.11.
Bit dau ra chot (Latching) con dwoc goi la Bit ty duy tri va dugc trinh bay trén
hinh 4.10.
Cu phép lénh: Trong do:
s s ladau vao SET
KEEP (11) R 1a dau vao RESET
R B b ladia chi Bitra
Hinh 4.8. Lénh KEEP(11).
KEEP(11) 0000 - 1 b - KEEP(11)
HROO.Ot 000.00 000.01 HR00.06
HROO.0e 100.01
0003 _108();4 0004 —| — —OH
100.00
0005 _____ A _1%(% 0006 —OH

0007 yeND(01) |

ADDRESS

0000
0001
0002
0003
0004
0005
0006
0007

1& K

Hinh 4.9a.

0008 #wad<01)

MNEMONIC OPERAND ADDRESS MNEMONIC OPERAND

0000 LO 000.01
l[g 888%%) 0001 LD 000 00
KEEP HR00.06 oz gD NoT Do
- 0003  KEEP HR00.06
LD HR00.06 0004 LD HR00.06
out 100.01 0005  OUT 100.01
LD NOT HR00.06 0006 LD NOT HR00.06
out 100.00 0007  OUT 100.00
END 0008  END
5Q

QQ TTX-1_ TEBE

RS Flip-Flop vétdau vio Hinh 4.9b. RS Flip-Flop vé&i dau vio
wu tién RESET. Iru tién SET.
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Hinh 4.10. Bit ch6t (LATCHING).

ADDRESS MNEMONIC OPERAND
HRO07.01

0000 LD HR07.01

— 1= KEEPan) 0001 AND NOoT  000.00
HRO7.01 000.00 0002 LD NOT HR07.01

— M— - 0003 AND NOT  000.00
HR07.00 0004 KEEP HR07.00

— Pi—  KEEP(11) 0005 LD 000.00
HRO7.00 HRO7.01 0006 AND NOT  HRO07.00

i 0007 LD 000.00
—Hi= 0008 AND HR07.00
0010  HRO07.01 100.00 0009 KEEP HR07.01
—Hi— —OH 0010 LD HR07.01

0012 100.04 0011 ouT 100.00
—OH 0012 LD NOT HR07.01

0014 0013 ouT 100.04

{END(OL) | 0014 END

Hinh 4.11. T Flip-Flop x&y dung vét 2 ro le duy ui.

*ng dung cua Flip-Flop dugc trinh bay trong vi du v& may rira khoai tay sau day.

Vidu &ng dung: May rira khoai tay

<Yéu cau cong nghé>

M6t thung khoai tdy dugc lam sach nho hai co cdu piston. Piston A rung khoai
trong subt qué trinh rira, piston B ddy ndp thung rira dén vi tri khéa dé tranh clra m&
trong qué trinh lam viéc. Ap suét yéu cau £ 700 kPa. Dé khdi dong may &n nit
START, clra thiing rira phai dang dong, bang tai khoai phai dang chuyén dong. DE diéu
chinh may va chay tht, thung rira dugc phép hoat dong khi ndp thung khong dong,
b&ng cach &n mot nut khdi dong dac biét TRIAL, dé an toan thi ché do nay bang tai
khoai phai dirng h&n. Dirng méy binh thudng bing nit STOP va dirng khan cap nho nit
E.STOP, sau khi dirng khan cép thi may chi hoat dong lai dwgc khi &n nit RESET. Céac
ché dd chay, dirng khan cap, phuc hdi cla méay dwoc hién thi bdng céc dén chi thi
tvong ng.
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< Dia chi héa cac dau/vao ra>

Pia chi Tén thiét bi dau vao Pia chi
000.00 Nat START 100.01
000.01 Chuyén mach bao A di Iti hét 100.02
000.02 Chuyén mach bao A da tién 100.03
000.03  Khoa khai dong dac biét TRIAL 100.09
000.04 Chuyén mach bao cra dong 100.10
000.05 Chuyén mach ap suat 100.11
000.06 Chuyén mach bao bang tai HD
000.13 Nut STOP
000.14 NUtE.STOP
000.15 NOt RESET
90 @ mpondh ]
1 11 Mn]mpk ® P5>
\0/0%?]1 Iv §90.02 ©V
\% RRU0.00 ¥
N

JB% > |

a"Dov olSI1 >

0o.oT

HEOW @ rilk
™ Vv

10.00

\% 000.06 \%

STOP
00003 00D.T3

Hinh 4.12. So d6 may Ira khoai tay.

AV  E.srop
000 re

Tén thiét bi dau ra
Co cdu A tac dong
Co cadu A phuc hoi
CocéduB

bén RUN

Dén RES (Reset)

bén STOP
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0000

MNEMONIC OPERAND

000.00
000.04
000.06
000.03
000 06
000.05
0011 000.13
000.05
HR00.01
HROO.00
000.14
0014 000.15
0013 KEEP HR00.01
0016 0014 LD 000.02
0015 ouT 100.01
0019 0016 LD HR00.00
0017 AND 000.01
0018 ouT 100.02
0019 LD HR00.00
obzD ouT 100.03
0022 0021 ouT 100.09
RESETUGHT -0022 -4D-NOT HR00.01
0024 _looolh 0023 ouT 100.10
0024 LD HR00.01
0025 out" 100.11

0026 0026 END

Hinh 4.13. Chuwong rinh diéu khidon dong LAD va STL cho may rin khoai tay.

4.8. BO DINH THO'I (TIMER)

TIMER 1a bd dinh thoi gian c6 rat nhiu ¢ng dung trong digu khién. TIMER
thye chat 1a mot bd dém xung thoi gian. Hé thdng cung cdp cho nguoi st dung cac co
dinh thoi trong vung dir liéu(SR) v6i cac chu ki ¢d dinh: 0,01s, 0,Is, Is,...
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Trong do:
SR255.00 la co dinh thoi cé chu

0.058C  255.00 Ki1a0,ls.

| A
N 0.I sec

.. SR255.01 la c& dinh thoi cé chu
npnrni.i

ki la0,2s
J LJ—O0lsec 25501
| ]
(T S y— 2
P bel2sec SR255.02 1 ¢t dinh thoi co chu
ki 1a Is.
0.5 sec 255.02
1
1sec

Hinh 4.14. Vidu vé cic co dinh tho'l hé thdng ctia PLC OMRON.

TIMER c6 hai loai chinh: On-Delay va OFF-Delay. Tuy nhién tir mot loai (ON-
Delay) c6 thé xay dwng céac kiéu TIMER khac nhv OFF-Delay, ON-OFF Delay,...

Céc hg PLC khac nhau cung cép cac lénh TIMER kiéu ON-Delay, OFF-Delay,
hodc ON-OFF Delay khac nhau. D@ liéu danh cho TIMER duwgc xac dinh trong ving
nhé di liéu danh cho TIMER.

Cu phép Iénh TIMER ON-Delay dugc trinh bay trén hinh 4.15.

CU phép lénh: Trong do:
s S (Start) la dau vao diéu kién cho phép
TIM XXX TIMER hoat dong;
XXX 1a s6 TC trong vung nhé di liéu danh
SV cho TIMER/COUNTER;
TIM XXX la toan hang chi ra dia chi cia
Hinh 4.15. Caphip lénh TIMER. gia tri hién tai cua TIMER (Present
Value) hodc c& hoan thanh (Complement
Flag);

sV ladia chi chira gia tri dat cua TIMER.

Hoat dong cla TIMER (ON-Delay) dugc trinh bay trén hinh 4.16.

Can chi y khi dau vao s khang cho phép (S = 0) thl TIMER bi RESET. Khi d6
gi4 tri hién tai (TIM xxx) = (SV) va c& hoan thanh TIM XXX van khong duoc lap.
Trong truong hop nay cé thé s dung chwong trinh dé tao ra Bit dau ra tré so véi dau
vao mot gia tri tuy y nhw trén hinh 4.17.
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Hoat dong cla TIMER (OFF-Delay) dugc trinh bay trén hinh 4.18.

ADDRESS MNEMONIC OPERAND

0000 00000
ooL (000]
#0040
SIGNAL 000.00 O
PULSE TIM 000 O O

h -

Hinh 4.16. Hoat dong cla TIMER klGu ON-Delay.

a0 ADDRESS MNEMONIC OPERAND

00 00000 LD 200.00
00001 LD 200.01
00002 KEEP HR00.00
00003 LD HROO.00
00004 ™ 001

B «0390
s

Hinh 4.17. Chuong trinh tao Bit ra trd khi thoi gian t6n tal cla digu kién vao la nho.

1m0
“y-HSI™Mw

MNEMONIC ~ OPERAND

Lo 00000
TIM 0oL
#0008
(HIB Lo 00000
00003 ANDNOT  TIMOOL
00004 out 100 00
SIGNAL 000.00 sv=0.
= 4

il

Hinh 4.18. Hoat dong cua TIMER kliu OFF-Relay.

Trong truong hop thoi gian #é T yéu cau qué I16n, vuot qua kha ndng cla mot
TIMER, c6 thé sir dung phurong phap méc néi tiép TIMER. Chrong trinh mac néi tiép
2 TIMER dugc trinh bay trén hinh 4.19.



ADDRESS MNEMONIC OPERAND

00000
00001

00002

Hinh 4.19. Mic nil flip TIMER.

00003

00004
00005

5001
=T

LD
TIM

LD
TIM

LD
ouT

000.00
001
#9999
TIMO01
002
#5601
TIM002
100.00

Céc lénh TIMER théng thwong c6 dd phan giai 1a 0,1s, nghta Ia thoi gian tré T
duoc xac dinh bang cong thic: T = (SV) x 0,1 [s]. Mot s6 1énh TIMER c6 thé xac dinh
do phan giai thoi gian Is, 0,Is, 0,0ls, ... Trwong hgp can do phan giai cao (0,01s), c6
thé st dung céac Iénh TIMER mo rong, con dwgc goi 1a High Speed TIMER (TIMH).

Mot s6 ho PLC ¢6 1énh TIMER ma gia tri hién tai (PV) cta TIMER c6 thé dwoc
duy tri khi mat ngudn hodc diéu kién cho phép méat. Tinh chat nay c6 thé dugc thuc
hién néu st dung b9 dém (COUNTER) dé xay dung TIMER.

M@t trong céac (*ng dung quan trong clia TIMER la xay dung céc l1énh DIFU(13)
va DIFD(14), goi la 1énh EDGE-PULSE TIMER. DIFU(I3) 14 Iénh tao xung ngan khi
diBu kién vao chuyén tlir mic thdp léu cao (Positive Edge). DIFD(14) la Iénh tao xung
ngén khi digu kién vao chuyén tir mic cao xuéng thip Negative Edge). Hinh 4.20 md
ta hoat dong cta Iénh DIFU(I3) va DIFD(14).

ADDRESS

0000
0001
0002
0003
0004
0005
0006

00
— U—

Hinh 4.20. Hoat dong cla Iénh DIFU(13) va DIFD(14).

MNEMONIC OPERAND

LD
DIFU
LD
DIFD
LD
LD
KEEP

000.01
200.00
000.00
200.01
200.00
200.01
100.00

000.01

Ve
200.00 I

000.00

200.01
100.00

Mot s6 vi du sau ddy minh hoa viéc st dung TIMER trong céc bai toan diéu

khién.
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vidu ng dung: Diéu khién cac piston A, B
<Y@éu cau cong nghé>
Tai trang thai binh thwong, piston A kéo dai, piston B thut vao. Khi c6 tin hiéu
khéi dong, piston B bét dau chuyén dong qua lai gilta cac chuyén mach gidi han bo va
bl trong vong 15s, piston A chwa tdc dong ludn ma dgi 10s sau khi dn khoi dong moéi
thut vao, piston A vé dén chuyén mach gi¢i han aOthi lai ddy ra va chu trinh két thc.
<bja chi hoa vao/ra>
m a- -
Dia chi Tén thiét bi dau vao Pia chi Tén thiét bi dau ra
000.01 Chuyén mach gi¢i han aO 100.01 Piston A thut vao (A0)
000.03 Chuyén mach gidi han bo 100.02 Piston A day ra (Al)
000.04 Chuyén mach gi¢i han bl 100.04 Piston B ddy ra (BI)
000.08 Nat START 100.05 Piston B thut vao (B0)

000.09 Nat STOP

Hinh 4.21. So d6 va chwong trinh ¢ng dung TIMER dliu khién hoat déng 2 piston.

Trong (*ng dung trén thi do tac dung clia TTM002 véi gia tri dat la 0,8s, tin hiéu
diéu khién thut vao cua piston A la dang xung, twong ty s dung DIFU(13).
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VI du (ng dung: Hé théng cinh bao sw c6 miy bing dén nhap nhay

<Yéu cau céng nghé>

Heé théng canh bao sw c6 may nhim thong béo sv c¢6 khi tin hiéu téc thoi 18i
dugc ghi lai. Dén canh b&o 1 sang va duy tri cho dén khi tat hé théng. Sau 4s, dén
nhady 2 phat sang v&i tan s6 1 lan/s (0,5s sang, 0,5s t6i), 4s ti€p sau d6 dén nhay 3
phét sang voi fan s8 5 lan/s va 4s tiép sau d6 dén nhay 4 phat sang voi tan s6 10
lan/s. Lic nay c& 4 den déu sang, sau 100 lan nhay sang cla den 4 thi hé thong tw
dong bi ngirng hoat dong.

<bia chi héa vao/ra>

Batig plian cong vao/ra ctiothiét bi sl

Pia chi Tén thiét bi dau vao Diachi Tén thiét bi dau ra

000.15 Tin hiéu I8i tirc thoi 100.00 Pén béo 16i 1
100.01 Deén nhay 2(1 lan/s)
100.02 Deén nhay 3 (5 lan/s)
100.03 Dén nhay 4(10 lan/s)

ADDRESS MNEMONIC OPERAND

00000 LD 000.15
00001 LD CNTO004
00002 KEEP HR00.00
00003 LD HR00.00
00004 TIM 001
#0040
00005 LD TIM0OO1
00006 TIM 002
#0040
00007 LD TIM002
00008 TIM 003
#0040
00009 LD HR00.00
00010 ouT 100.00
00011 LD TIMOO1
00012 AND 25502
00013 ouT 100.01
00014 LD TIM002
00015 AND 255.01
00016 ouT 100.02
00017 LD TIMO003
00018 AND 255.00
00019 ouT 100.03
00020 LD 100.03
00021 LD 000.15
00022 CNT 004
#0100
00023 END

Hinh 4.22. Chuong trinh 'ng dung TIMER cho hé théng bao |il m iy bang ddn nhay.
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Vidu 'ng dung: May ty dong rla rau
<Yéu cau cdng nghé>

Rau dugc rua nhd mdt co cdu chuyén dong qua lai véi tan so co thé lya chon:
30s hodc 70s. May ty dong dirng khi &n nit dirng khan cdp hodc khi chuyén mach giGi
han bi tac dong trong khi co cdu chua chay hét hanh trinh. Ngay lic nay den canh béo
nhay sang v&i tan s6 1 an/s, dén chi tat khi &n nat RESET. Trong su6t qué trinh ehay
den RUN sang lién tuc.

Hinh 4.23. So d i may rtra rau.

<bia chi héa vao/ra>

Bang phan cong tSiét bi vadAa

DPia chi
000.01
000.02
000.03
000.04,05,06
000.07
000.08
000.09

000.14

000.15

114

Tén thiét bi dau vao Pia chi
Chuyén mach bao A da thut vao 100.01
Chuyén mach béo A da ddy ra 100.02
Chuyén mach ap suét 100.10
Nt Start1, Start2, Start3 100.11
Nt Stop

Chuyén mach gidi han
Nt Reset
Chon ché do 30s

Chon ché do 70s

Tén thiét bi dau ra
Co cédu A thut vao
Co cau A day ra
bén RUN

ben STOP



0009

0014

0017

0020

0024

0028

0031
0033
0035
0037

0040

ADDRESS MNEMONIC OPERAND

00000 LD
00001 OR
00002 OR
00003 AND
00004 AND NOT
-QQQQ5— LD
00006 OR
00007 OR
00008 KEEP
00009 LD
00010 AND NOT
00011 LD
00012 AND NOT
00013 KEEP
00014 LD
00015 AND
00016 TIM
00017 LD
00018 AND NOT
00019 TIM
Pfii) 00020 LD NOT
00021 OR NOT
00022 LD
00023 KEEP
00024 LD
00025 AND
OH. 00026 AND NOT
- 00027 out
00028 LD
00029 OR
00030 ouT
- 00031 LD
-OH 00032 ouT
00033 LD NOT
00034 ouT
00035 LD
00036 ouT
00037 LD
I_«ec_fuue rropjjoKT 00038 AND
00039 out
00040 END

000.04
000.05
000.06
000.03
HR00.02
TIMOO1
TIM002
HR00.02
HROO 00
000.14
HR00.00
000.15
HRO0.00
HR00.01
HR00.00
HRO00.01
001
#0300
HR00.00
HRO00.01
002
#0700
000.07
000.08
000.09
HR00.02
HRO00.00
000.02
HRO00.02
100.01
000.01
HR00.02
100.02
HROO 01
100.08
HR00.01
100.09
HR00.00
100.10
HR00.02
255.02
100.11

Hinh 4.24. Chuong trinh (ng dung TIMER dl6u khién may rira rau.
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4.9. B6 PEM (COUNTER)

Bo démding dé démsy kién xay ra. Bo dém c6 cac loai bd dém ting
(COUNTER-Up),B6 dém gidm (COUNTER-Down) va by dém thuan nghich
(COUNTER Up/Down). Céac ho PLC khac nhau cung cédp cac lénh COUNTER khic
nhau D{ liéu danh cho COUNTER dugc xac dinh trong vung nhé di liéu danh cho
COUNTER.

Cu phéap 1énh COUNTER dwgc trinh bay trén hinh 4.25.

Trong do:
cp - CP la dau vao xung dém. Khi & dau vao CP
CNTXXX chuyén tir thdp 1én cao thi gia tri cla bd dém
sé tang (giam) 1 don vi. VI vay, céc tin hiéu

R sv trvée khi vao b9 dém thwong dwgc qua lénh
DIFU(13) hodc DIFD (14).
- xxx la s6 TC trong vung di liéu danh cho
Hinh 4.25. Caphip Iénh TIMER/COUNTER.
COUNTER. -

CNTxxx latoan hang chi ra dia chi cua gia tri
hién tai PV cla COUNTER (Present Value)
hodc c& hoan thanh.
- sv ladia chi chia gia tri dat cia COUNTER.
-R ladauvao RESET.

Hoat dong cla Iénh COUNTER duoc trinh bay trén hinh 4.27. Trong trvong hop
nay, PLC cung cép Iénh COUNTER-Down.

C6 mot sd diém can cha y: Khi cé tin hiéu tich cuc (ON) ¢ dau vao RESET thi
gi4(tfi hién tai PV béng gi4 tri dt sv va co hoan thanh bi xod (CNTxxx = 0). Khi &
dau vao RESET ¢ trang thai OFF, mdi khi xudt hién xung & dau vao CP thi gia tri pv
cla bd dém giam 1 don vi. Khi gia tri PV = 0, thi cd hoan thanh CNTxxx duogc lap
(CNTxxx = 1). Khi mat ngudn cung cép, gia tri PV cla bd dém van dwoc duy tri.

ADDRESS  MNEMONIC OPERAND

0000 LD 000.00
0001 AND 000.08
0002 LDNOT 000.15
0003 OR CNTO001
0004 OR CNT002
0005 CNT 001

#9999
0006 LD CNTO001
0007 LD NOT 000.15
0008 CNT 002

#0010
0009 LD CNTO002
0010 ouT 100 00
0011 END

Hinh 4.26. Mac nél tiép hal bd dém.
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Trong truong hgp mudn mé rong kha nang cta bd dém, cé thé si dung mac ndi
tiép cac bo dém nhu trén hinh 4.26.

0000
SIGNAON  couHTER PW.SE
000.16
10013
0013 bed
10000
0004 —OH

0006 ENDOD

ADDRESS MNEMONIC OPERAND

000.08

00000 LD 000.00 COUNTER PULSE
00001 AND 000.08
00002 LD 000.15
00003 CNT 004

#0013
00004 LD CNTO004
00005 ouT 100.00
00006 END

un dém 000.0 IHHI]I]HI LIy

Tin hiéu  000.00

COUTER 004
100.00

RESET 000.15

%SVl
SETVALUE (SV) = 13 SV-2 -*
Gia trj dat SV-3 -l
Sv-4
PRESENT VALUE (PV)= 0009 000-*m
Gida tri hién tai
Hinh 4.27. Hoatddng cua COUNTER.

Céc 1énh bo dém thuan nghich (COUNTER Up/Down) c6 thé dwoc sl dung
trong hé I1énh mé rong (CNTR). Lénh bd dém thuan nghich dwgc mo ta trén hinh 4.28.
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000.08 000.00 ADDRESS MNEMONIC OPERAND

— I -H h- CNTR(12)
000.09 000.00 018 0000 LD 000 08
—1 h- — 1 h- 0001 AND 000.00
0002 LD 000 09
0003 AND 000.00
0004 LD 000.10
CNTO018 100.07 0005 CNTR 018
#0004
0006 — _
H = oH 0006 LD CNTO18
0007 out 100.07
20 fenao) 0008 END

womos INOAGATCE TI0

i
t Upb0OU 0000UDUOO

Cft

Hinh 4.2S. B6 dém Uiuan nghich.

Mot s (’ng dung cia COUNTER
dugc trinh bay sau day.

Vi du ¢ng dung: Bo diéu khién
bang tai phan loai

<Y@u cau cong nghé>

Hé théng dan hudng phan chia
hop ra hai duong song song dugc diéu
khién nho mot tay gat gan piston. Hop
chay trén bdng tai dwoc phat hién khi
dén vi tri co tay gat nho mot cam bién.
Tay gat ban dau cho 4 hop di qua, sau
dé gat 4 hop tiép sang dau ra khac song
song, sau khi dém dwgc 1300 hop, hé
théng ty dong dirng lai. Hé thang khoi
dong khi dwgc dn START, mot nat an
RESET bd dém cua tay gat va mot nat
khac RESET ca hé thdng bang tai.

Hinh 4.29. So dd bang taiphin loai.
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<bia chi hoa vao/ra>

Diachi  Tén thiétbi dau vao Biachi  Tén thiét bi dau ra
000.00 NUt START 100.01 Tay gat sang trai
000.01 Chuyén mach bdo tay gat sang trai 100.02 Tay gat sang phai

000.02 Chuyén mach béo tay gat sang phai
000.06 Cam bién phat hién hop
000.14 NUt RESET bd dém cla tay gat

000.15 NGt RESET bang tai

0000 ADDRESS MNEMONIC OPERAND
00000 LD 000.00
00001 AND 000.06
00002 LD 000.14
FETCNERR 00003 OR 000.15
o001 0001 00004 LD 100.01
00005 AND 000.01
ABTEND AEHOEN 00006 OR LD
i b 00007 LD 100.02
00008 AND 000.02
0011 00009 OR LD
00010 CNT 001
00k #0004
KT 00011 LD CNTO001
- 00012 LD 000.15
00013 CNT 002
#0325
0014 00014 LD NOT CNTO001
00015 AND HR02.01
00016 LD NOT CNTO001
00017 AND NOT  HR02.01
0019 00018 KEEP HR02.00
00019 LD CNTO001
00020 AND NOT  HR02.00
00021 LD CNTO001
00022 AND HR02.00
0024 00023 KEEP HR02.01
00024 LD HR02.01
0026 _OH 00025 ouTt 100.01
00026 LD NOT HR02.01
0028 00027 ouT 100.02
00028 END

Hinh 4.30. Chuong trinh 'ng dung COUNTER diéu khién bang tai phan loai.



=

Vidu &ng dung: Hé thong thong bao hoan thanh phin &ng héa hoc

<Yeéu cau cong nghé>

Phéan (*ng héa hoc clia mot loai keo st dung trong khi san xudt xe may sé hoan
thanh sau chinh xac 13 ngay, 6 gio, 28 phat, 10 gidy, can thiét 1ap hé théng dé thong

béo thoi diém trén.
<Dbia chi héa vao/ra >

Piachi Tén thiét bi dau vao Piachi Tén thiét bi dau ra
000.00 Start 100.08 Thong bao phan ng da hoan thanh
000.15 NGt RESET TIMER 1,23 100.09 Deén béo phan tng bét dau

000.14 Nt RESET hé thong hoan toan

ADDRESS MNEMONIC OPERAND

0000
0001
0002
0003
0004
0005
0006

0007
0008
0009
0010

0011
0012
0013
0014
0015

0016
0017
0018
0019

Hinh 4.31. Chuong trinh !ng dung COUNTER théng bao hoan thanh phan &ng héa hoc.
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END

000.00
255.02
CNTO01
100.08
000.15
CNT002
001
#9999
CNTO001
100.08
000.15
002
#0114
CNTO002
255.02
100.08
000.15
003
#6604
CNTO003
000.14
HR00.00
HR00.00
100.08
000.00
100.09



VI du rng dung: Bo diéu khién borm rét

<Yéu cau cong nghé>

Céc chai rdng duoc van chuyén trén bang tai dén vi tri rét va dwoc phéat hién béi
1sensor, khi dé piston A thut vao dé m& miéng rét, thoi gian rot cho mdi chai la 2,0s,
hét thai gian nay piston A ty dong dong lai d& hoa thanh mét chu trinh rot. Luu y, dé
tranh viéc mét ngudn ctia PLC anh huong dén lwgng rét thi bd TIMER diéu khién rét
phdi dwoc duy tri (s dung COUNTER).

Hinh 4.32. So'di hé thdng bom rét

<Pia chi hoa vao/ra >
[TT ] - -
3sEsma'AEr 4114484840
Diachi Tén thiét bi dau vao Diachi Tén thiét bi dau ra

000.00 Cam bién phat hién chai dén vi tri r6t 100.01 Piston A thut vao (mé miéng rét)

ADDRESS MNEMONIC OPERAND

0000 LD 000.00
0001 DIFU 200.00
0002 LD 200.00
0003 LD CNTO006
0004 KEEP HR08.00
0005 LD HR08.00
0006 AND 255.02
0007 LD CNTO006
0008 CNT 006

#0002
0009 LD HR08.00
0010 ouT 100.01
0011 END

Hinh 4.33. Chuong trinh tng dung COUNTER dliu khién hé th6ng bom rét
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Vidu ¢ng dung: Bo digu khién bii dS xe

<Yéu cau cong nghé>

Bai xe tv dong s dung mot bd dém hai chiéu (thuan va nguoc) dé dém s6 xe
trong bai. Viéc vao ra cua cac xe duoc didu khién nho mot rao chin ty dong va may
ban vé. Mot cdm bién phat hién 6 t6 dén vi tri may phat vé, tai x& ngét vé in tu may béan
Vvé va rao chan nang cho xe qua. D& dam bao xe d4 qua rdo chan va ngan chan xe thir
hai qua rao ma khong tra tién hodc 1ay vé thi rao chén chi ha sau khi c hai cam bién phat
hién xe qua rao cting ON. Béi xe chira ti da 137 xe. Rao chan c6 thé nang hoic ha bang
tay, bd dém xe trong bai c6 thé tdng hodc gidm bang cac nit &n twemg Gng. NGt RESET
dua bd dém vé 0. Bén FULL béo bai xe day, dén FREE bao bai xe con chd tréng, dén
xanh UP béao hang rao dang nang, den dd DOWN bao hang rao dang ha xudng.

IFREL
Pl P

13 Fpl

CAR PARK 1

|~Pl kxitl
Hinh 4.34. M6 hinh bal d i xe st dung PLC diéu khién.
<Pia chi héa vao/ra >
Bangph
Piachi Tén thiét bi dau vao Diachi Tén thiétbi dau ra

000.00 Bat hé théng rao va may ban vé 100.00 Nang rao chn

000.01 Piston A thut vao (rao ha) 100.01 Harao chan

000.02 Piston A kéo ra (rao nang) 100.02 Ben xanh UP

000.03 Co6 xe cho vao 100.03 Bén do DOWN

000.04 Xe ra khoi bai 100.04 Tin hiéu kh&i dong may ban vé
000.05 Xe vlra qua rao 100.09 Den FREE béao bai xe da day
000.06 Xe dang tién vao bai 100.10 DBen FULL béo béi xe con trong

000.07 Vé da duogc tai xé lay
000.08 Nang rao béng tay
000.09 Ha rao bang tay
000.13 Tang COUNTER
000.14 Gidm COUNTER

000.15 RESET COUNTER
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HROO.00
000.05
000.13
255.02

o
000.04
000.14
255.02

[000100]
000.15
0l
#0137
000.03
000.07
CNTOOL
000.05
000.06
nw
HR00.00

HROO.00
000.08

Hinh 4.35. Chucmg trinh tng dung COUNTER diéu khién b&l d6 xe.

4.10. LAP TRINH CAC KHOI PHUC HOP

Chuong trinh thuc hién cac ham diéu khién logic, dwgc xay dwng trén co s cac
khdi chic nang phirc hgp. Cac khdi chirc ndng phic hop dugc tao thanh trén co s¢ cac
1énh cla PLC. Trong phan nay sé trinh bay mét s6 cac khdi chirc nang phic hop.

Khoi chitrc nang thuc hién mach logic A truéc B (A Before B) dwoc trinh bay
trén hinh 4.36.
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000.15

— M - -OH
2001 10000
0004 H h- -O-H
0007
ADDRESS MNEMONIC OPERAND
0000 LD NOT 000.15
0001 OR 200.00
0002 AND 000.14
0003 ouT 200.00
0004 LD 000.15
0005 AND 200.00
0006 ouT 100.00
0007 END

Hinh 4.36. Mach diéu khlin trinh tw A treéc B.

Khéi chirc ndng phat mét xung ngan (one-shot) c6 dd rong ¢d dinh khong phu
thudc do dai tin hiéu vao dwoc trinh bay trén hinh 4.37.

ADDRESS MNEMONIC OPERAND
0000 LD 000.00
0001 OR 100.00
0002 TIM 001
#0015
0003 AND NOT  TIMOO1
0004 ouT 100 00
0005 END
000.00
OFF l:‘
“ONE SHOT" ON
PULSE
100.00
l1sv=15s1

Hinh 4.37. Khéi tao xung “one-shot".

Khdi chirc nang phat day xung vudng cé chu ky (T = SV1 + SV2) dugc trinh
bay trén hinh 4.38 va 4.39.
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tel* bed
100
0005 —OH
0008 W i)
Tin higu 000.00 N
OFF
Xung vudng ON
100.00 OFF P |
SVij | I
tsv2

ADDRESS

0000

0001
000!

0003
0004

0005
0006
0007

1P | U
i

MNEMONIC OPERAND

LD 000.00
AND NOT  TIM002
TIM 001
#0015
LD TIMOOL
TIM 2
#0030
LD TIMOO1
ouTt 100.00
END
} O 0

1153601, 4.5sec ,

138801

Trong d6: SV1: Thai gian réng; SV2: D6 rong xung.

Hinh 4.38. Khéi tao xung vudng.

TUI00L 10000
0005 —M— —OH
0008 Henda i)
Tin hieu N
000.00 OFF

ADDRESS

00000
00001
00002

00003
00004

00005
00006
00007
00008

MNEMONIC OPERAND
LD 000.00
AND NOT TIM002
TIM 001

#0030
LD TIM0OO1
TIM 002

#0015
LD 000.00
AND NOT  TIM001
ouT 100.00
END

w000 D
100.00 OFF

Svi

Trong d6: SV1: Do rong xung; SV2: Thoi gian réng.

Hinh 4.39. Khdi tao xung vuéng.
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Khéi chirc ndng tao ra tin hiéu dang ON/OFF Delay dwoc trinh bay trén hinh 4.40.

ADDRESS MNEMONIC OPERAND

0000 LD 000.00
0001 TIM 001
#0040
0002 LD 100.00
0003 AND NOT 000.00
0004 TIM 002
#0070
0005 LD TIMO001
0006 LD TIM002
0007 KEEP 100.00
0008 END
0008 iEHofon
ON
000.00 OFF
100.00
TIMO01 OFF
TiMoo2 M
OFF

Hinh 4.40. Khél tao tin hiéu ON/OFF Delay.

Thanh ghi dich la khoi chic nang thuong dwgc st dung trong cac bai toan diéu
khién theo day chuyén.

Lénh thanh ghi dich (SFT(10): Shift Register) dwoc trinh bay trén hinh 4.41.

00001
—1h- s ADDRESS MNEMONIC OPERAND
_(mfg)_ 0000 LD 000.01
0001 LD 000.00
0002 LD 100.11
0003 SFT 100
JENDIOL) 100
0004 END
1m0 10007 10004 100.03 -Shift Pufce (P):
00000
n Reset (R):
n w0011

Hinh 4.41. Thanh ghi dich.

Thanh ghi dich la thanh ghi duoc tao ra boi cac tir di liéu lién tiép nhau trong
cung mot vung dir liéu. Toan hang trong 1énh chi ra dia chi cla tir dir liéu dau tién
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(Start) va tir di liéu cudi (End) tao ra thanh ghi dich. Néu hai dia chi Start va End tring
nhau thi thanh ghi dich c6 kich thudc bang mot tir di liéu 16 Bit.

Khi c6 moét xung & dau vao, thanh ghi dich dugc dich trai mot Bit. D liéu vao
dwgc nap vao Bit tré nhat (LSB), con Bit gia nhat (MSB) bi méat. Khi dau RESET c6 tin
hiéu tich cyc (ON) thi ndi dung thanh ghi dich bi x6a. Mt s6 (*ng dung cua thanh ghi
dich dwgc trinh bay trong phu luc.

Mot s6 ('ng dung clia cac khoi chirc ndng dugc trinh bay trong cac vi du sau:

Vi du (rng dung: May nap vi déng nép hop

<Yéu cau cong nghé>

Hop duoc van chuyén trén mot bang tai qua bdn tram thao tac: kiém nhan, nap
(rét), dong ndp, loai bd (néu khong dat chit lwgng). Bing tai dugc digu khién ty dong
nho piston A theo tirng budc. Qua tram kiém nhan, néu hop dugc phat hién cé nhan thi
s& duoc rét va dong nép ty dong & cac tram twong ¢ng, néu khong thi sé bi déy ra tai vi
tri 3 nho piston B, cac hop di dwoc rét va dong nhan thi tiép tuc theo bang tai sang
cdng doan dong thung. So dd cong nghé dugc trinh bay trén hinh 4.42.

REJECTS

STATION4 STATION2 STATION 1 STATION O

Hinh 4.42. So dd6 may nap vi déng hop.
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<Pia chi hoa vao/ra>
Bang ptian cdhg 0 k «
Diachi Tén thiét bi dau vao Piachi Tén thiétbi dau ra
000.00 Cam bién hop & StationO (kiém nhan) 100.00 Dén nhay
000.01 Cam bién hop ¢ Stationl (rét) 100.01 Khéi dong rot
000.02 Cam bién hop ¢ Station2 (déng nAp)  100.02 Khdi dong dong nép hop

000.03 Cam bién hop & Station3 (loai bd) 100.03 Bén RUN

000.05 Piston B thut vao 100.04 Bén STOP
000.06 Piston B day ra 100.05 Piston B thut vao
000.13 NGt START khéi dong may 100.06 Piston B déy ra

000.14 Cam bién phat hién hop khoéng nhan 100.07 Piston A thut vao

000.15 Nat STOP-RESET 100.08 Piston A day ra
100.09 Ben loai bd hop & StationO
100.10 Deén loai b6 hop & Station1

100.11 Deén loai b6 hop & Station2

Chuong trinh diéu khién may nap va dong hop dwoc trinh bay trén hinh 4.43.

Vidu ng dung: Chuong trinh khéa sé (4 digit) (Cho két bac, may déc biét)

<Yéu cau cong nghé>

Dé an toan thi khi kh&i dong hodc dirng may, ngudi st dung bat budc phai nhap
mot mat khdu gdom 4 chir s6 theo mdt trinh ty nhét dinli t mot ban phim. Khi mot
trong cac chit so trén bi sai, 1ap tlrc den canh bao sang.

Maét khiu nhu sau:

0 0 0 0
<Pia chi héa vao/ra>
Béng phan cdng thiét bi vao/ra
Dia chi Tén thiét bi dau vao Pia chi Tén thiét bi dau ra
000.00 -1 000.09  Phim bdm 0 dén 9 100.00 bén MACHINE ENABLE

100.01 bén MACHINE DISABLE
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Chuong trinh diéu khién ma khda 4 s6 dugc trinh bay trén hinh 4.44.

CFW 1
UKKCMBCK K
XOM u7
M i u7
nw
m m u
11 UM M JJotr
MOM Lir*i HV0.00 10001
RUJIBIT.PO* HMTIUING
otam 1u7M moUM 100.»
1
nunjurrm
HMUO
MJIH_UQHT
Qavimoa7 HOM
*TOPJIOMT

OPERAND  ADDRESS

00013 oth
000.15
CNTO047 100.08
HRO00.00 AND NOT 117.02 117.00
000.14 100.09
o it
[re HROO0O
in)
000 15 100.03
117 7.7 CNTOA7 i}
HR00.00
i)
m AND NOT
. ORLD
out
% AND NOT 0061
ORLD
anat out
11701 LD NOT

Hinh 4.43. Chuong trinh diéu khién miy nap vi déng hop.



ADDRESS MNEMONIC OPERAND

0000 LD 000.00
0001 OR 000.01
0002 OR 000.04
0003 OR 000.05
0004 OR 000.06
0005 OR 000.07
0006 ouTt 200.00
0007 LD 000.02
0008 LD HR09.02
0009 OR 200.00
0010 KEEP HR09.01
0011 LD HR09.01
0012 AND 000 08
0013 LD HR09.03
0014 OR 200.00
0015 KEEP HR09.02
0016 LD HR09.02
0017 AND 000.03
0018 LD HR09.04
0019 OR 200.00
0020 KEEP HR09.03
0021 LD HR09.03
0022 AND 000.09
0023 LD TIMOL
0024 KEEP HR09.04
0025 LD HR09.04
0026 TIM 001

#0005
0027 LD 253 13
0028 LD HR09.04
0029 LD 112 01
0030 SFT 112

112
0031 LD 112.00
0032 LD 112.01
0033 KEEP HR09.15
0034 LD HR09.15
0035 ouT 100.00
0036 LD NOT HR09.15
0037 ouT 100 11
0038 END

5 6 7 8 9

ENABLE DISABLE

Hinh 4.44. Chuong trinh m i khoa sé 4 digits.



Vi du rng dung: Khéa sa déng mé clra

<Yéu cau cong nghé>

Nham tranh viéc ra vao ma khong duoc su cho phép, cira dwoc didu khién tu
dong déng ma dua trén céc diéu kién sau day:

+ Clra ludn mé dugc béng mot chia khéa riéng.

+ Ctra cling c6 thé mé dugc bang cach gd ding mat khdu gbm ba chir s6 3 8 5
trong vong 30s, qua thoi gian nay clra ty dong hay 1énh mo.

+ Viéc dn sai va gid mao déu bi ghi lai, néu an sai 12 lan thi dén nhay canh bao
v6i tan s6 11an/s, dén nay chi tat dugc tir nit RESET bén trong phong.

+ Sau 4 1an &n sai, clra chi c6 thé mo duoc bang chia khoa hodc béng céch nhap
mat khau chinh xac trong vong 5s.

000.14 000.13 000.12 100.11

Hinh 4.45. M6 hinh khoéa ctra s6.

000

"iétb| vad/ra

Mat khdu nhu sau:

<Dbia chi héa vao/ra>

Dia chi Tén thiét bi dau vao Dia chi Tén thiét bi dau ra
000.00 + 000.09 Phim bam 0 dén 9 100.00 Mé& khda clra
000.12 Nat RESET dén canh béo 100.01 bén canh bao
000.13 Chia khéa ctra

000.14 Cong téc chéng gé mat khau

000.15 Nut RESET mach ma héa

Chuong trinh diéu khign déng mo clra ty dong dugc trinh bay trén hinh 4.46a va
4.46b.
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ADDRESS MNEMONIC OPERAND

0000 LD
0001 OR
0002 OR
0003 OR
0004 OR
0005 OR
0006 OR
0007 OR
0008 ouT
0009 LD
0010 OR
0011 OR
0012 OR
0013 OR
0014 OR
0015 OR
0016 OR
0017 OR
0018 OR
0019 LD
0020 OR
0021 KEEP
0022 LD
0023 LD
0024 OR
0025 KEEP
0026 LD
0027 AND
0028 LD
0029 OR
0030 KEEP
0031 LD
0032 AND
0033 LD
0034 LD

- 0035 AND NOT
0036 ORLD
0037 KEEP
0038 LD
0039 TIM

Hinh 4.46a. Chuong tinh dliu khién clra.
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000.00
000.01
000.02
000.04
000 06
000.07
000.09
TIMOO1
200.00
000.00
000.01
000 02
000.03
000.04
000.05
000.06
000.07
000.08
000.09
TIMOO1
100.00
HR00.00
000.03
HR00.02
200.00
HR00.01
HR00.01
000.08
HR00.03
200.00
HR00.02
HR00.02
000.05
200.00
100.00
000.15

HR00.03
HR00.00
001
«0300



ADDRESS MNEMONIC OPERAND

0040 LD HR00.00
0041 TIM 002
#0050
0042 LD 200.00
0038 0043 AND 000.14
0044 LD 200.01
0045 CNT 003
#0004
0046 LD 200.00
0047 LD 000.12
0048 CNT 004
#0012
0049 LD HR00.00
0050 AND HR00.03
0051 AND NOT  TIM002
0052 OR 000.13
0042 0053 out 200.01
0054 LD HR00.03
0055 AND NOT ~ CNTO003
0056 OR 000.13
0057 ouT 100.00
0053 LD CNT004
0059 AND 255.02
0060 out 100.11
0061 END
0123
456 7
8 O ALarm
0061 "ENDIOY)

Hinh 4.46b. Chuwong Uinh diéu khién clra (t16p).

4.11. LAP TRINH CAC HAM SO HOC

Trong PLC c6 thé biéu dién s6 & dang nhi phan, BCD, thap phan, Hexa. Trén
hinh 4.47 trinh bay hai hé thdng sé nhj phan (Binary), thap phan (Decimal) va phwong
phap chuyén ddi bang tay gitra hai hé théng nay. Trong PLC, viéc chuyén ddi co s6 co
thé dugc thuc hién béng céc 1énh d6i co s6. Vi du, 1énh BEN (23) chuyén d6i tr ma
BCD sang nhi phan, 1énh BCD (24) chuyén d6i tr ma nhi phan sang BCD. D liéu
duoc lwu gilr trong céc tir dir liéu. Cu phéap cua Iénh BIN va BCD duoc trinh bay trén
hinh 4.48.
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Hé thong s6 thap phan
Sttigpan 7364

7«4 2=3882du
3*82:2*1841 duw>
1841 :2m 920du
920:2- 490dw

i

57 du
on Ud)
a1

110011000100

Vi du chuyén d6i s6 thap phan sang nhi phan

27 2,95 2% FZEZ
‘e A2 E Ea
1 00 1 1 0 0o 1

HO thdng s6 nhi phan

1001100 14- sénhiphan

-0 X 2 0
m0 X 2z 0
* r ]Z7

SAthap phan (ténq)

Vi du chuyén dgi s6 nhi phan sang thap phan

Hinh 4.47. H6 théng s6 nhiphan, thap phan vaphwong phap chuyén déi béng tay.

Kl hiéu trén gian do thang
BIN(23)
S

R

Cac vung dir liéu ctia toan hong

S:tir ngudn (BCD)
IR. SR. HR. TC. DM

R:tir kétqua

(a) Lénh BIN(23)

KI hiéu trén gian do thang
BCD(24)
S

R

Céacving di I$u clia toan hang

(a) Lénh BCD(24)

Hinh 4.48. Lénh chuyén dbico si BIN(23), BCD(24).

PLC cd thé thyc hién cac 1énh chuyén dir liéu, tinh toan s6 hoc, 1énh dich tir dir liéu.

Lénh chuyén dir lieu MOV (21)

Ki hiu tron gian do thang

MOV (21)

S

Coc vung di¥ liéu cua toan hang
S:tir ngudn

IR, SR, HR, AR. LR, TC. DM. 'DM. «

D: tr dieh
IR, HR, AR, LR, DM. *DM

Hinh 4.49. Lénh chuyén di lieu MOVE(21).
Trong d6: S: dia chi cua tir ngudn (Source Word)

D: dia chi cla tir dich (Destination Word)
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Lénh cong hai s6 BCD: ADD(30)

KI hlgu tran gian do thang Cac vung dir liéu cta toan hang
ADD(30) Au: S8 cong (BCD)
IR, SR, HR, TC, DM, #
Au Ad: S6 cong (BCD)
Ad IR, SR, HR, TC, DM, #
R: Tlr két qua
R
ADDRESS MNEMONIC OPERAND
0000 LD 000.13
0001 AND 255.00
0002 LD 000.11
0003 AND 255.00
0004 LD 000.12
0005 CNTR 000
#8700
0006 LD 000.15
0007 MoV CNTO047
DM0000
0008 LD 000.00
0009 DIFU 200.00
0010 LD 200.00
0011 CLC
0012 ADD DM0000
#1000
DM0000
0013 LD 000.01
0014 WSFT DM0000
DM0001
0015 LD 255.04
0016 LO 000.01
0017 KEEP HR00.00
0018 LD HR00.00
0019 ouT 100.00
0020 END

Hinh 4.50. Lanh cdng hal s BCD ADDI30) va trng dung.
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Ki hiéu trén gian do thang

0006

0008

0010

0013

0015

0018

0020
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Lénh trir hai s6 BCD: SUB(31)

Céac vung di lidu cua toan hang

SUB(31) MI: S6 b] trir (BCD)
IR, SR, HR, TC. DM. *
Mi Su: S6 tri (BCD)
Su IR. SR, HR. TC. PM, »
R: T k*t qUE~
R
ADDRESS MNEMONIC OPERAND
0000 'LD 000.13
0001 AND 255.00
0002 LD 000.11
0003 AND 255.00
0004 LD 000.12
0005 CNTR 047
#9800
0006 LD 000.15
0007 MOV CNTO047
DM0000
0008 LD 000.00
0009 DIFU 200.00
0010 LD 200.00
0011 cLc
0012 SuB DMOOOO
#0100
DMOOOO
0013 LD 000.01
0014 WSFT DMVOO0O
DMO0001
0015 LD 255.04
0016 LD 000.01
0017 KEEP HROO.0O
0018 LD HR00.00
0019 ouT 100.00
0020 END

Hinh 4.51. Lénh rirhal s6 BCD SUB(31) vi (*ng dung.



Lénh nhén hai s6 BCD: MUL(32)

KI hiéu trén gian do thang

Trong d6:
Md:
Mr:
R:

S6 nhan
Thira s6
Bia chi bét dau lvu két qua

ADDRESS

0000
0001
0002
0003
0004
0005
0006
0007

0008
0009

0010
0011

0012

MUL(32)
Md

Mr

md

R+1

MNEMONIC OPERAND

LD 000.00
DIFU 200.00
LD 000.15
DIFU 200.01
LD 200.01
CLC
LD 200.00
ADD #0001
DMO0005
DMO0006
LD 200.01
MUL #0002
DMO0006
DMO0006
LD 000.01
WSFT DMO0006
DMO0006
END

Hinh 4.52. Lénh nhin halsi BCD MUL(32) vi (*ng dung.
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Lénh chia hai s6 BCD: DIV(33)

Ki hiéu trén gian do thang

Trong d6:
Md:  S6 bj chia
Mr S6 chia

R: Dja chi bat dau lvu két qua

R+l

Hinh 4.53. Lénh chia hal s6 BCD DIV(33).

DIV(33)
Dd
Dr

R

Dd
Dr

Ngoai cac Iénh nhan, chia thong thwdng, PLC con cung cdp cac Iénh nhén, chia
vGi do chinh xac kép twong Gng: MULL(56) va DIVL(57), m{t (ng dung tvong tng

duoc trinh bay trén hinh 4.54.

000 266.01
0000 — ?2— —1h-
000,00
—17-
000.14
0006 — I \—  MuLmé6s6)
000.13
ooos —ih- W3FT(1«)

0010 jemp(o1) i

ADDRESS

0000
0001
0002
0003
0004
0005

0006
0007
0008

0009

0010

MNEMONIC OPERAND

LD
AND
LD
AND
LD
CNTR

LD
MULL
LD

WSFT

END

000.02
255.01
000.01
255.01
000.00
047
#9999
000.14
CNTO047
DMO0000
DMO0007
000.13
DMO0000
DMO0005

Hinh 4.54. Vidu vd (ng dung duing I&énh nhan v&i dd chinh x&c kép MULL(56).
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Lénh so sanh hai s6 BCD: CMP(20)

Ki hidu tron gian do thang Cac vung dir lidu cia toan hang  Cac c& so sanh
Cpl: Tlr «0 sanh thir nhét 255.05: C& Ion hon
IR SR HRT1c, DM # 255.06: Co béng nhau
Cpl 255.07: Co nhd hon
Cp2: Tlr so sanh thir hal
Cp2 IR SR HRTC, DM #

ADDRESS MNEMONIC OPERAND

0000 LD 000.00
0001 LD CNTO000
0002 OR 000.15
0003 KEEP HR09.15
0004 LD HR09.15
0005 AND 255.02
HR09.16
11 1 SEC_PULSE
000.15 000
CNTOOO *0029
0028 bed
0006 LD 000.15
0007 OR CNTO000
0008 CNT 000
#0028
0009 LD HR09.15
0010 CMP CNTO000
#0018
0011 LD HR09.15
o0l HR09.16 266.06 100.09 0012 AND 255.05
11 GREATERTHAN 0013 ouT 100.09
HR09.16 256.0« 100.06 0014 Lb HR09.15
0014 ’ : : 0015 AND 255.06
11 EQUALS 0016 ouT 100.08
HR09.16 266.07 100.07 0017 LD HR09.15
0017 0018 AND 255.07
11 LESS.THAN 0019 ouT 100.07
0020 END

Hinh 4.55. Lénh so sanh hal s6 BCD CUP(20).

Mot s6 cac vidu (rng dung st dung Iénh s hoc, so sanh... chuyén di liéu dugc
trinh bay trong phan phu luc.

Vidu ng dung: May nap va déng hop (chiec ning can kiém tra va loai hop
khong dat khéi lvong)

<Yéu cau cong nghé>

May c6 chirc nang kiém tra khéi lugng hop sau khi rét, cac hop thi€u hodc thira
khéi lwgng déu bi loai ra. So dd may cla tram can - tach trinh bay trén hinh 4.56.
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Piston A dirng hop trén bang chuyén va tha hdp sang tram can khi tram céan trong. Co
cdu B quét cac hop da can sang bang tai dau ra. Piston ¢ ddy cac hop thigu khdi lugng
sang bang tai X sau khi hop ra khéi tram can 10 giady, cac hop nay sé dwoc rét thém cho
dén khi du khéi lugng. Piston D ddy cac hop thira khéi lvgng sang bang tai Y sau khi
hop qua tram cén 8 gidy, cac hop nay s& duoc d6 dung dich tro lai bé. Khdi lwong tiéu
chuén cho méi hdp la 1000 g véi dung sai cho phép 10 g.

————y

Hinh 4.56. S0 dd6 may nap vaddéng hop phin tram cén - tach.

<bia chi héa vao/ra>
8 ‘Bameéhaticdi

Dia chi Tén thiét bi dau vao
000.00 Tram can trong (khdng cé hop)
000.01 Piston A thut vao

Piston A ddy ra
000.03 Co céu B rdi
000.04 Co cdu B quét hop ra
000.05 Piston Cthut vao
000.06 Piston Cdéy ra

Qm Piston D thut vao
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Dia chi

100.04
100.06
100.08
100.09
100.10

vab/rd" *

Tén thiét bi dau ra
Piston A tha hop sang tram can
Co cdu B quét hop sang bang tai
Piston Cdéy hop sang bang tai X
Piston D ddy hop sang béng tai Y
Deén bao c6 hop sai khoi lvgng

Deén bao hop ding khdi lugng



Chuong trinh diéu khién chirc nang can - tach dwgc trinh bay trén hinh 4.57a va

4.57b.

'RESS

0000
0001
0002
0003
0004
0005
0006

0007
0008
0009
0010
0011
0012

0013
0014
EEERFAC 0015
0016
0017
0018
0019
0020
0021
0022
0023
0024

0025
COUNT_CAN 0026

SR 0027
0028
0029
0030
0031

LD 000.15
AND 000.03
LD 000.14
KEEP 200.00
LD 000.00
AND 200.02
CMP #1010
CNTO047
AND 255.07
LD 200.01
KEEP HR00.03
LD 000.00
AND 200.02
CMP #0990
CNTO047
AND 255.05
LD 200.01
KEEP HR00.01
LD 000.00
AND 200.02

AND NOT HRO00.01
AND NOT HRO00.03

LD 200.01
KEEP HR00.02
LD TIM001
OR TIMO002
OR 000.09
ouT 200.01
LD 100.04

AND NOT HRO00.03
AND NOT HRO00.01

ouT 200.02

LD NOT 200.00

TIM 000
#0300

MNEMONIC OPERAND

Hinh 4.57a. Chuong rinh diéu khi€n chirc nang can - tdch may nap va déng hop.
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DRESS MNEMONIC OPERAND

0032 LD HR00.01
0033 TIM 001
#0080
0034 LD HR00.03
0035 TIM 002
#0100
0036 LD 000.09
0037 AND 200.00
0038 LD 244.12
0039 LD NOT  200.00
0040 CNTR 003
#9999
0041 LD 100.09
0042 AND 200.00
-0043 LD 244.12
0044 LD NOT  200.00
0045 CNTR 004
#9999
0046 LD 200.00
0047 LD TIMO000
0048 KEEP 100.00
0049 LD 000.00
0050 AND 000.03
0051 AND 000.10
0052 AND 200.00
0053 LD 000.01
0054 KEEP 100.01
0055 LD 000.00
0056 AND 000.03
0057 AND 200.01
0058 LD 000.04
0059 KEEP 100.04
0060 LD TIMO002
0061 LD 000.06
-0062 KEEP 100.06
0063 LD TIM001
0064 LD 000.08
0065 KEEP 100.08
0066 LD HR00.01
0067 OR HR00.03
0068 out 100.09
0069 LD HR00.02
0070 ouT 100.10
0071 LD 000.13
0072 AND 255.00
0073 LD 000.11
0074 AND 255.00
0075 LD 000.12
0076 CNTR 047
#1100
H”* 1 0077 END

Hinh 4.57b. Chrong Uinh dliu khién chirc nang cin - tdch miy nap va déng hop.
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PHU LUC
PHU LUC 1. MOT SO Vi DU UNG DUNG [5]

1. Diéu khién don giao théng
<Y@u cau cong nghé>

Do stra duong, yéu cau cac phuong tién di ngugc chiéu theo trinh ty luan phién,

v6i gian do thoi gian nhu sau:

10002 Xanh

AM
>BAC
<Gian do thoi gian>
30s 30s 308 30s 30s
16s J15S 109 108
1
1
BAC
{ | i
Xanh -
NAM
bo
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Diachi  Ténthiétbjdauvao  Dia chi

144

100.00
100.01
100.02

100.03

Tén thiét bi dau ra

Dén xanh cua dong xe phia Béc
Dén doé cla dong xe phia Bac
Deén xanh ctia dong xe phia Nam

Deén dé clia dong xe phia Nam

<Chucmg trinh diéu khién dang LAD va STL>

ADDRESS MNEMONIC OPERAND

0000
0001

0002
0003

0004
0005
0006
0007
0008
0009

0010
0011

0012

0013
0014
0015
0016
0017

LD NOT TIMO001
TIM 000
#0300
LD TIMO00
TIM 001
#0600
LD NOT TIMO00
ouT 100.00
LD NOT 100.00
ouT 100.01
LD 100.01
TIM 002
#0150
LD TIMO002
TIM 003
#0300
LD TIMO02
AND NOT TIMO03
ouT 100.02
LD NOT 100.02
ouT 100.03
END



2. Mach tré ON/OFF

<Y&u cau codng nghé>

Lap trinh cho ddng co kh¢i dong va dirng theo gian do thoi gian yéu cau sau:

<Gian do thoi gian>
Tin hiéu dau vao

Pau ra tré ON/OFF

TI: Thoigian | ON
T2: Thoi gian tic OFF

Piachih vaqra .
Pia chi Tén thiét bi dau vao Pia chi Tén thiét bi dau ra
000.00  Coéng tic 100.00  Dong co

<Chuong trinh digu khién dang LAD va STL>
ADDRESS

0000
0001

0002
0003
0004
0005
0006
0007
0008

0009

3. bém t&i 20000

MNEMONIC OPERA

LD
TIM

LD

OR

AND NOT
ouT

LD

AND NOT
TIM

END

Piachihoa cac dau vao/ra

bia chi Tén thiét bi dau vao Dia chi

000.00 BAat dau dém 100.00

000 00
000
#0050
TIMOOO
100.00
TIMO01
100.00
100.00
000.00
001
#0050

Tén thiét bi dau ra

Dém hoan thanh
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<Chwong trinh diéu khién dang LAD va STL>

0000 ADDRESS MNEMONIC OPERAND
LD 000 00
AND 000.01
LD NOT TIMO00
OR CNTO001
0005 CNT 001
#0100
LD CNTO001
LD NOT 000.00
CNT 002
#0200
0008 RSAING 0008 LD CNTU02
0009 ouT 100 00
0010, 4 0010 END

4. B6 TIMER vé&i thoi gian dat téi 1000 gidy

<Yéu cau cong nghé>

V@i cac bd TIMER hay lap trinh dé v6i tin hiéu kich thich ban dau, sau 1000 i
den bao hoan thanh.

7' ljjpv /Y OENSuTESInftitOli Ch&Ilihfvao/Irrt' . V4 1
Pia chi Tén thiét bi dau vao Pia chi Tén thiét bi dau ra
000.00 BAt dau tinh thoi gian 100.00 Béo hoan thanh

<Chwomg trinh digu khién dang LAD va STL>

0000 Lo N ™ ADDRESS MNEMONIC OPERAND
o 0000 LD 000.00
46000 gggé AND NOT  TIMOOL
1000 bed TIM 001
#6000
0003 CNT 0003 LD TIM0O1
00001 [007) 0004 LD 000.01
— I h- 0005 CNT 002
#6000
0006 LD CNT002
CNTO002 100.00 0007 ouT 100.00
0006 " _oH 0008  END
0006 ~END(01)
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5. Bléu khidn day chuyén dong goéi san pham

<Y&@u cau cong nghé>

Nhén nGt START (PB1), bang tai san phdm chay dén vi tri SE2 thi dirng lai,
bdng tai san phdm chay dé duva san phdm vao hdp. Sensor SE1 dém s6 san phdm vao
hop. Khi s6 san phdm trong hop 1a 10 thi bang tai san phdm dirng, bang tai hop chay
tiép dua hop da san pham ra ngoai va dwa hop réng vao. Nhan nit STOP (PB2) thi ca
hé théng dirng.

Tee P Piachihdacai m 1
Dia chi Tén thiét bi dau vao Pia chi Tén thiét bi dau ra
000.00 Nt &n START PB1 100.00 Bang chuyén san pham
000.01 NUt &n STOP PB2 100.01 Bang chuyén hop

000.02 Cam bién dém san pham SE1

000.03 Cam bién vi tri hop SE2
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<Gian do thoi gian>

1

<Chuong trinh digu khién dang LAD va STL>

o000 00000 00001 010,00
h -OH ADDRESS MNEMONIC OPERAND
0000 LD 000.00
0001 OR 010,00
10001 10000 0002 AND NOT  000.01
0004 -M - —OH 0003 ouT 01000
0004 LD 010.00
0005 AND NOT 100,01
0007 0006 ouT 100.00
0007 LD 000.02
0008 . LDNOT 000.03
0009 CNT 010
#0010
0010 LD CNTO010
010.00 10001 0011 OR NOT  000.03
0010 —IT- -CM 0012 AND 010.00
Box_conwy«r 0013 ouT 100.01
0014 END
0014 enp(oy)

6. Mach diéu khién cho may dong bao

<Yéu cau cong nghé>

Mach diéu khién dung dé phat hién va dém s san phdm dang & trén day chuyén
1ap rép. Khi dém du 5 san pham thi bang tai dirng, mach kich dién cho van déng bao
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trong vong 2 gidy. Sau khi déng xong, co cau dong trir vé vi tri ban dau va bdng tai tiep
tuc hoat dong.
(00000)

Céam bién (10001)
Cuon day

Ininzazn 11 i | |
(10000)
Bang chuyén

Dia chi Tén thiét bi dau vao Piachi  Tén thiétbi daura
000.00  Cam bién bao san phdm vao bao  100.00 Béng tai
100.01 Van déng bao

<Chuong trinh digu khién dang LAD va STL>

ADDRESS MNEMONIC OPERAND

0000 LD 000.00
0001 LD TIMO0O
0002 CNT 047
#0005
0003 LD CNT047
0004 AND NOT  TIMO0O
el 0005 ouT 100.01
0003 -H - —CH 0006 TIM 000
#0020
000
0020 bed
10000
—OH 0007 LD NOT 100.01
0008 ouT 100.00
0009 END

0009 END(01)
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7. Biéu khién may khoan
<Yéu cau cong nghé>

May c6 hai ché do van hanh:

a) Van hanh tay (Manual): Khi bat SW1, dong co chay thuan dén khi cham LS2.
Khi bat SW3, dong co chay nguoc dén khi cham LS1. Dirng dong co bang nit SW2.

b) Chu trinh chay tv dong (Auto): An nit PB, néu LS1déng thi dong co chay
thuan cho dén khi cham LS2, sau 7 gidy, dong co dao chiéu va quay ngugc vé dén khi
cham LS1 thi dirng hén.

DiachiMa cat'dadvuo/n im
Dia chi Tén thiét bi dau vao Pia chi Tén thiét bi dau ra
000.00  Nitan AUTO 100.00  Dén Auto Cycle
000.01 Nt & MANUAL 100.01  Deén Manual Operation
000.02 Nt &n FORWARD SW1 100.02 Dong co tién MF
000.03 NGt an STOP SW2 100.03 Pong co Ui MR

150



000.04
000.05
000.06
000.07

NUt an REVERSE SW3
Coéng téc gi¢i han LS1
Cong tac gidi han LS2

NGt an ty dong khéi dong PB

<Chwong trinh diéu khién dang LAD va STL>

Auto.C

END(01)

ADDRESS MNEMONIC

0000 LD

0001 OR

0002 AND NOT

0003 AND NOT
-0004--OUT-

0005 LD

0006 OR

0007 AND NOT

0008  AND NOT

0009 ouT
0010 LD
000.M 100.02
-14-— —-CM
LS2 MF
0011 LD

0012 AND
0013 OR
0014 AND LD
0015 LD
0016 LD
0017 OR

0018 AND LD
0019 OR LD\

100.03

—OH
0020 AND NOT
0021 ouT
0022 LD
0023 LD
0024 AND
0025 OR
0026 AND LD
0027 LD
0028 LD
0029 OR

0030 AND LD
0031 OR LD
0032 AND NOT

yde
0033 OUT
g?#c 0034  AND LD
- 0035 OR LD
0036 AND NOT
#0070 0037 OUT
0038 LD
0070 bed 0039  AND
o Jw
0042  END

OPERAND

000.00
100.00
000.03
100.01
100.00
000.01
100.01
000.03
100.00
100.01
100.00

000.07
000.05
100.02

100.01
000.02
100.02

000.06
100.02
100.00
000.06

TIMO0OO
100.03

100.01
000.04
100.03

000.05
100.03

000.05
100.03
100.00
000.06
000
#0070
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8. Diéu khién qua trinh rot/thao
<Y@u cau cong nghé>

(10000)
MV1

a) Khi dn nat START (PB1), van MV1 m¢ ra cdp nuéc vao thung va dong co
khudy M bat dau chay.

b) Khi méc nwéc vugt qua sensor bdo mic nuée thdp TLB2 va dat sensor bao
mic nwéc cao TLB1 thi van MV1 déng va dong co M ngirng khudy.

c) Khi &n START mot lan nita, van MV2 mo ra va thdo nuwéc, khi nwéc rat
xuéng mic nwéc thap TLB2, van MV2 déng lai.

d) Khi ca chu trinh trén Idp lai da bén Ian thi den END sang, coi BZ kéu bao qua
trinh rot thdo két thic. Hé thdng khdong khéi dong lai ngay ca khi &n PB 1.

Dia chi
000.00
000.01
000.02

000.03
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f mchihA
Tén thiét bi dau vao
NGt an START PB1
Nat &n STOP PB2
Cong tic mic cao TLB 1

Céng téc mirc thdp TLB2

DPia chi
100.00
100.01
100.02
100.04

100.05

Tén thiét bi dau ra
Van capM VI
Van xa MV2
Dong co khuay M
Deén béo két thuc

Coi bao hoan thanh bén chu trinh



<Chwong trinh diéu khién dang LAD va STL>

000.00 100.06 100.04 000.06
—M— -Vr -4.4 -
STARTIPB1) ENDUGHT(PL) TUBI(Upper)
100.00
HVL
100.00 100.02
—1T- —0—1
100.00 000.06
H ™" -mT
TLB2(Lower)

100.00
—OH

ADDRESS MNEMONIC

0000

CNT 0001

M2 0002
000,01 0003
0004

STOP(PB2) 0005
0006

0007

-0008

0004 bed

100.04

— OH
ENDLIGHTIPL) 0010

010.00
TIM 0012

H h
RESET 0013
000 0014

0020 0016
0020 bed 0017

LD

OR

AND NOT
AND NOT
AND NOT
ouT

LD

ouT

LD

AND NOT
OR

AND NOT
ouT

LD

LD

CNT

LD
ouT
LD
TIM

LD

OR

AND NOT
ouT
END

OPERAND

000.00
100.00
100.05
100.04
000.05
100.00
100.00
100.02
100.00
000 05
100.01
000.06
100.01
100.01
000.01
000
#0004
CNTO000
100.04
010.00
000
#0020
CNTO047
010.00
TIMOOO
100.05
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9. biéu khién bang tal
<Yéu cau coéng nghé>

° 1 1.1 1 1 1.1 1
S tototoh b b dotetodh
° 0 ° 0 0 0 0 0 0O 0O O0OO0OOUO0OTPO
0o0°0 0o 0o 0o 00 0O O o0 1 1
1 [ [e] I 2 3 4 5 « 7 8 9 0 1

B0 phan
cép nguyén liéu

>

Sréa» i i i 1 1|l

L4
Nt &n ding khan cap : ';
cho dong co béng chuyén Thi -
chi tiét da hoan tbion

Trén hinh vé Ia m§t bang chuyén gia céng cac chi tiét qua 12 tram, céac chi tiét
dugc cdp Ién bang chuyén va dirng lai truée cac tram gia cong mot cach déu dan.
Dau bang chuyén c6 mat cam bién quang dién SWO, chi cé chi tiét dugc phat hién
bdéi SWO thi méi duoc gia cong Ian lugt qua 12 tram. Ngoai ra c6 mot cam bién khac
SW1 xéac dinh vi tri cla cac chi tiét trén cac tram. NGt STOP dirng dé dirng bang
chuyén khan cép.

., Biachihbéacacaaupao/ra ' "ol
Pia chi Tén thiét bi dau vao Dia chi Tén thiét bi dau ra
000.00  Cam bién phét hién chi ti6t SWO  100.00  Céc tram gia cong
000.01 Cam bién sén sang SW1

000.02 Nt &n dirng khan cdp SW2 100.11

<Chucmg trinh diéu khién dang LAD va STL>

wuy 00000 ADDRESS MNEMONIC OPEFW
R [ — SFT(10)
000.00
0000 LD .
000.01 100
] e STATIONS 0001 LD 000.01
Swi1 0002 LD 000 02
000.02 100 0003 SFT 100
RN N — STATIONS 100
swz 0004 END

0004 END(01)
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10. Phat hién va loai bd san pham 16i
<Yéu cau cong nghé>

nB MM en

(& u
PH2 (10000)
(00003)

lo.
a
Phé phadm Binh thuong

a) Cam bién quang dién PHI phat hién san phdm 16i tai dau vao cda bing
chuyén.

b) Cam bién quang dién PH2 dung dé phat xung déng bd dé xac dinh vi tri clia
san pham.

¢) Khi san pham 16i (d4 dugc PHI ghi lai) qua vi tri ctia tay gat MV thi 1ap ttc
bi gat xuéng thiing phé pham.

Dia chi Tén thiét bi dau vao Dia chi Tén thiét bi dau ra
000.02  Cam bién quang dién PHI 100.00  Tay gat phé pham
000.03 Cam bién quang dién PH2

cChuong trinh diéu khién dang LAD va STL>

0000 DDRESS MNEMONIC OPERAND

0000 LD 000.02
0001 LD 000.03
0002 LD 253.14
0003 SFT HROO

HROO
0004 LD HRO00.04
0005 ouT 100.00
0006 END
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11. Diéu khién chuyén déng cla robot

<Yéu céu céng nghé>

Trén hinh v& 1a mot dang Robot dién hinh trong céng nghiép, c6 chic nang di
chuyén chi tiét tir bang chuyén A sang bing chuyén B.
a) Khi an niat khéi dong PB1, tay Robot quay theo chiéu kim dong ho dén vi tri

LSI c6 vat trén bang chuyén A va cdp ldy vat.

b) Khi kep dwgc vat, né quay tay sang bang chuyén B dén vi tri LS2 va dat vat

1&n do.

Pia chi
000.00
000.01
000.02
000.03
000.04
000.05

000.06
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Tén thiét bi dau vao

Nt khai dong PB1

Chuyén mach gi¢i han LS1
Chuyén mach gi¢i han LS2
Chuyén mach LS3 (tay robot)
Cam bién quang dién PHI
Nat STOP

Nat RESET

Pia chi
100.00
100.01
100.02

100.03

-

Tén thiét bi dau ra
Robot quay thuan SQL1
Robot quay thudn SQL2
Kep vat

Béng chuyén A



<Chu trinh hoat dong>
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<Chwong trinh diéu khién dang LAD va STU>

ADDRESS

0000
0001
0002
0003
0004
0005
0006
0007
0008
0009

0010
0011
0012
0013
0014

0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044

MNEMONIC OPERAND

LD

AND
OR LD
LD
AND
OR LD
LD
AND
OR LD

AND NOT
OR LD
AND NOT
ouTt

LO

LD

KEEP

ouT

LD

ouTt

LD

OR

AND NOT
ouT

LD

ouT

END

000.00
000.02
000.06
HRO01.01
HR01.00
HR01.00
040.00
040.00
HR00.05
«0001
HROO
253.14
040.01
000.06
HR01.01
HROO
HROO
HR00.00
000.01
HR00.01
000.04

HR00.02
000.03

HR00.03
000.02

HR00.04
000.03

HRO01.01
040.01
000.05
000.00
HR01.01
HROO.CO
100.00
HRO00.01
100.03
HRO0 02
100.02
HR00.04
100.02
HR00.03
100.01



12. Pidu khién xe tw hanh don gian
<Yéu cau cdng nghé>

Ls1 < START (00003) Ls2
(00001) (00002)
| 0
.(10000)
HOME -(10001)

Khi an nit START, dong co M chay, xe chay tlr trai sang phai cho dén khi téi vi
ti LS2 thi dirng lai, tai day xe dirng lai 5s, sau d6 M chay tlr phai sang trai, khi xe vé
dén LSI thi chu trinh hoan thanh.

B, ETjii0 taiaaN E‘M 5
Pia chi Tén thiét bi dau vao Pia chi Tén thiét bi dau ra
000.00 Cam bién LSI (HOME) 100.00 Pong co M (phai)
000.01 Cam bién LS2 100.01 Dong co M (Trai)
000.02 Nut START

<Chwomg trinh digu khién dang LAD va STL>

ADDRESS MNEMONIC OPERAN

0000 LD 000.03
0001 OR 100.00
0002 AND NOT  000.02
0003 ouT 100.00
0004 LD 000.02
0005 TIM 000

#0050
0007 LD TIMOO0O
0008 OR 100.01
0009 AND NOT 000.01
0010 ouT 100.01
0011 END
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13. Diéu khién ty déng dong ma’ clra kho hang

<Y&@u cau céng nghé>

Trén clra c6 gdn mot cAm bién siéu am dé phat hién xe ché hang dang dén, gén
mot cdm bién quang dién khac dé phéat hién xe di qua clra. Hai chuyén mach gigi han
dé phat hién gi¢i han trén va gi¢i han dudi clia clra. Khi cé xe dén, clra tv dong mé va
tw dong déng sau khi xe di qua clra.

N (20000)
mbién «Eu Am t  v-7\BO«ice<
Pia chi Tén thiét bi dau vao Pia chi Tén thiét bi dau ra
000.00 Cam bién siéu am 100.00 Dong co kéo ctra lén
000.01 Cam bién quang 100.01 Dong co ha clra xudng

000.02 Cong téc gidi han trén clia clra
000.03 Cong téc gidi han dudi cla clra

<Gian db thoi gian>



cChuong trinh digu khién dang LAD va STL>

JRESS

0000

0001

0002

0003

0004

000.03 100.00 100.01 0005
Y r -Vr- -OH 0006
Low*r(LS) RaiM_door Low_door 0007
0008

0009

0010

-[END(01) 0011

0012

14. Biéu khién ty dong cép dau boi tron

<Yéu cau cong nghé>

n Be dung
dau boi tron
Mrc dau
gi6i han dudi

(10001) Chi thi
c3 B o o o canhbé&o thiéudau

MNEMONIC OPERAND

LD

OR

AND NOT
AND NOT
ouT

LD

DIFD

LD

OR

AND NOT
AND NOT
ouT
END

000.00
100.00
000.02
100.01
100.00
000.01
040.00
040.00
100.01
000.03
100.00
100.01
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a) Khi banh rang chay qua vi tri cia cdm bién vi tri S1, van dién tir VI s6 mo va
cap dau trong khoang thoi gian 1,5s, sau d6 dong lai.

b) Khi mtrc dau trong bé xudng thap téi vi tri S2, den chi thi thiéu diu sang.
, K 1B

Pia chi Tén thiét bi dau vao Dia chi Tén thiét bi dau ra
000.00 Cam bién vij tri (banh rang) SI 100.00 Van dién tlr cdp dau VI

000.01 Cam bién bao mirc dau thdp (S2)  100.01 Den chi thi thiéu dau

<Gian do thoi gian>

00000 . Phéat hiénvi tri
04000 I DIFU
10000 Van m¢
15*
TIMOO Thoi gian dét truéc cia TIMER
00001 Mtrc dau gidi han du6i
10001 Hién thi canh bao thiéu dau

<Chuong trinh diéu khién dang LAD va STL>

ADDRESS MNEMONIC OPERAND

LD 000.00
DIFU 040.00
LD 040.00 *
OR 100.00
AND N TIM 000
ouT 100.00

000

#0015
LD 000.01
ouT 100.01
END
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15. Biou khién dong co' quay bang tai

<Yéu cau cong nghé>

Bang tai gdm nhiéu doan dung dé van chuyén tdm kim loai theo huéng nhu hinh
v&. Doan bang tai chi duoc khai dong khi mang tdm kim loai. Céc sensor gan bén canh
cac doan bang tai sé phat hién tdm kim loai trén doan bang tai. e dam bao chic chan
tdm kim loai da di qua hat méi doan bang tai thi déng co chi dirng lai sau 2s ké tir khi
tam kim loai ra khoi doan bing tai.

m ssa
Pia chi

000.00
000.01

000.02

MT

Tén thiét bi dau vao
Cam bién ctua BC1
Cam bién ctia BC2

Cam bién cta BC3

Pia chl
100.00
100.01
100.02

o=
Tén thiét bi dau ra
bong co BC1

Pong co BC2

Pong co BC3
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<Chwong trinh digu khién dang LAD va STL>

ADDRESS MNEMONIC OPERAND

0000 LD 000.02

0001 OR 100.01
MotorJ . 0002 AND NOT TIMOOO
m 0003 ouT 100.01

0004 LD 000.01

Motor.1 0005 OR 100.00

0006 AND NOT TIM001

0007 ouT 100.00

MotorJ 0008 LD 100.00
10000 00001 = 0009 AND NOT  000.01

_ 4 0010 TIM 000

Motor_1 Sen*or_2 #0020
000 0011 LD 000.00

2taconcto 0012 OR 040.00

0013 AND NOT TIM001

«020 0014 ouT 040.00

0015 LD 040.00

0020 bed 0016 AND NOT  000.00

TIMOOL 040.00 0017 TIM 001

CH - O H #0020

S«n«or_t 2_S«cond* 0018 LD 253.13
040.00 0019 ouT 100.02

0020 END

ON Motors

END(01)
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16. Hién th| ma 16i
<Yéu cau cdng nghé>

M4 16i CODE 004
Nt an.
dirng khén cdp
CODE 002
-Khoi
tian nhan
LY 888sor nhén
L03 " Bang chuyén
SOl /O Chuyén mach .3
Senlsor t6i han bong col
CODE 001 CODE 003

a) CAc cAm bién s& phat hién 16i va dua tin hiéu vé 4 dau vao, 16i dugc hién thi

dudi dang ma 18i bang LED 7 thanh.

b) NGt RESET diing dé xda hién thi béo 16i sau khi khac phuc 16i.

1 T fiVirhihdara
Piachi Tén thiét bi dau vao

L6i ving cap
000.01 L&i cam bién SOI

L6i cong tac gi¢i han LS3

L6i & bd phan nhan

000.02 N .
L0i cong tac to
00003 Ket bang chuyén
' Kiém tra cam bién nhan
Dirng khén c4
000.04 9 P

Kiém tra nit dirng khén cap

000.05 RESET

r daav/in/ra

Pia chi

100.00

101

Tén thiét bi dau ra

Bao ALARM

Thanh ghi mé bao dong
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<Chuong trinh diéu khién dang LAD va STL>

ADDRESS MNEMONIC OPERAND

0000
0001
0002
0003
0004
0005
0006

0007
0008

0009
0010

0011
0012

0013
0014

0015

LD
MOV

LD
MOV

LD
MOV

END

000.01
000.02
000.03
000.04
100.00
000.01
#0001
101
000.02
#0002
101
000.03
#0003
101
000.04
#0004
101
000.05
#0000
101



17. Po tudi tho dao cét
<Yéu cau coéng nghé>
Dao cat dung dé cat ba loai san pham, phai thay dao sau 1000 lan cat san pham
A hodc 500 Ian cat san phdm B hodc 100 lan ct san phdm c. Cac san phdm nay duoc
dua dén dao cdt mot cach ngau nhién va duoc phét hién nho ba cadm bién khac nhau.
Khi phai thay dao thi coi bao. Khi thay dao méi xong thi nhdn RESET.

Pia chi Tén thiét bi dau vao

000.00  Cambién cét

000.01 Cam bién phat hién san phdm A
000.02 Cam bién phat hién san phdm B

00003  Cam bién phét hién san pham C

000.04 Nat START

000.05 Nat RESET

Piachi
100.00

100.01

cChuwong trinh diéu khién dang LAD va STL>

000.04

100.01
— i H

Cuter_*an*or

040.00
—\i\—

000.00
44-

Cuter_*en*or

DIFU(13)

040.00

Product_A

100.01

—OH

ADD(30)

«0001

0001 bed
HROO

ADDRESS

0000
0001
0002
0003
0004
0005
0006
0007
0008

0009
0010
0011

Tén thiét bi dau ra

Coi bao thay dao

Dao ct

MNEMONIC

OPERAND

000.04
100.01
000.00
100.01
000.00
040.00
040.00
000.01
HROO

#0001

HROO

040.00
000.02
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ADDRESS MNEMONIC OPERAND

0011 ADD HROO
#0002
HROO
0012 LD 040.00
0013 AND 000.03
0014  ADD HR00
#0010
HROO
0015 LD 253.13
0016 out TRO
0017 cMP #1000
HROO
0018 AND 255.06
0019 ouT 040.01
0020 LD TRO
0021 AND 255.05
0022 ouT 040.02
0023 LD 040.01
0024 OR 040.02
0025 ouT loaoo
0026 LD 000.05
0027 MOV «0000
HR 00
0028 END

18. Biéu khién bai d& xe
<Y@éu cau cong nghé>

Heé théng didu khién bai db xe cho phép dé t6i da 100 xe. Cam bién SI dém xe
Va0 bai, S2 dém xe ra. Khi s6 xe trong bai vurgt qua 100 xe, dén bao sé sang.
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1
Dia chi Tén thiét bi dau vao Dia chi Tén thiét bi dau ra
000.00 Cam bién SI 100.00 Deén bao bai xe day

000.01 Cam bién S2

<Chuong trinh diéu khién dang LAD va STL>

000.00
S1
040.00
L
040.00
Qm aominy hi
HROO
=0001
0001 bed
HROO
P DIRU(13) 0000 000 00
2 oo 040 00
0002 040 00
040.01 0003 HROO
#0001
HOO
040.01L 0004 000.01
suspi) 0005 040 01
C*r_fierng out 0006 040 01
- 0007 HROO
HRoo #0001
HROO
0008 253 13
*0001 0009 TRO
0010 HROO
0001 bed #0100
o011 255.06
HOO 0012
0013 AND 255 05
0014 OR LD
0015 out 100 00

0010 END



1. Tap lénh ctia PLC dong ¢ (OMRON) [4]

PHU LUC 2. TAP LENH

Ladder Instructions

AND
AND LD

AND NOT

LD

LD NOT
OR
ORLD
OR NOT
ouT

OUT NOT

And

And Load
And Not
Load

Load Not
Or

Or Load
Or Not
Output
Output Not

Program Control Instructions

END
IL
ILC
JME
JMP
NOP
STEP
SNXT
STOP

(01)
(02)
(03)
(05)
(04)
(00)
(08)
(09)
(99)

End

Interlock
Interlock Clear
Jump End
Jump

No Operation
Step Define
Step Start

Run Stop

Bit Control Instructions

DIFU

DIFD

KEEP
RSET
SET
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(13)
(14)
(1)

Differentiate Up

Differentiate Down

Keep
Reset

Set

Timer/Counter Instructions

CNT
CNTR
CTBL

HDM
INI
PRV

RDM
SUM
TIM
TIML
TIMH
TMHH
TTIM

(12)
()

(61)
()
)

()
(15)
()
(87)

Counter

Reversible Counter
Register Comparison
Table

High-Speed Counter
Mode Control
High-Speed Counter PV
Read

Reversible Drum Counter
Interval Timer

Timer

Long Timer
High-Speed Timer
Very High-Speed Timer

Totalizing Timer

Subroutine Instructions

CMCR
MCRO
PMCR
RET
SBN
SBS

()
(99)
()
(93)
(92)
(1)

PCMCIA Card Macro
Macro

Protocol Macro
Return

Subroutine Define

Subroutine Entry

Data Shifting Instructions

ASFT

ASL
ASR

()

(25)
(26)

Asynchronous Shift
Register

Arithmetic Shift Left
Arithmetic Shift Right



ROL
ROR
SFT
SFTR
SLD
SRD
WSFT
RWS

Data Movement Instructions

BSET
BXF2

CoLL
DIST
IEMS
MOV
MOVB
MOVD
MVN
XCHG
XDMR
XFER
XFRB
XFR2

Data Comparison Instructions

BCMP
CMP
CMPL
CPS
CPSL

MCMP
SRCH
TCMP

(27)
(28)
(10)
(84)
(74)
(75)
(16)
(an

(71)
()

®1)
®0)
)
1)
(82)
®3)
@2)
(73)
©)
(70)
)
)

(68)
(20)
(60)
()
(-)

(19)

()
(85)

ZCP
ZCPL

Rotate Left

Rotate Right

Shift Register
Reversible Shift Register
One Digit Shift Left

One Digit Shift Right ASC (86)
Word Shift BCD (24)
Reversible Word Shift BCDL (59)
BCNT  (67)
Block Set BIN (23)
Block Transfer to Other BINL (58)
EM Bank
Data Collect COLM  (-)
Single Word Distribute CTW (63)
Set EM Indirect Number DMPX  (77)
Move HEX (69)
Move Bit HEX (&)
Move Digit LINE )
Move Not MLPX  (76)
Data Exchange NEG (&)
Expansion DM Read NEGL )
Block Transfer SCL --)
Transfer Bits SCL2 )
Block Transfer by
Constant Value SCL3 -)
SDEC (78)
Block Compare WTC (64)

Compare

Double Compare

Signed Binary Compare ADD (30)
Double Signed Binary ADDL  (54)
Compare DEC (39)
Multi-Word Compare DIV (33)
Data Search DIVL (57)
Table Compare INC (38)

Area Range Compare

Double Area Range

Compare

Data Conversion Instructions

ASCII Convert

Binary to BCD

Double Binary to Double
BCD

Bit Counter

BCD to Binary

Double BCD to Double
Binary

Line to Column
Column to Word
16-to-4 Encoder
ASCII to Hexadecimal
ASCn to Hexadecimal
Line

4-t0-16 Decoder

2’s Complement
Double 2's Complement
Scaling

Signed Binary to BCD
Scaling

BCD to Signed Binary
Scaling

7-Segment Decoder
Word to Column

BCD Calculation Instructions

BCD Add

Double BCD Add
Decrement

BCD Divide
Double BCD Divide

Increment
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MUL
MULL
SUB
SUBL

(32)  BCD Multiply
(56) Double BCD Multiply
(31) BCD Subtract
(55) Double BCD Subtract

Binary Calculation Instructions

ADB
ADBL
DBS
DBSL

DvB
MBS
MBSL

MLB
SBB
SBBL

(50) Binary Add

--) Double Binary Add

) Signed Binary Divide

-) Double Signed Binary
Divide

(53) Binary Divide

-) Signed Binary Multiply

) Double Signed Binary
Multiply

(52) Binary Multiply

(51) Binary Subtract

(-) Double Binary Subtract

Special Maths Instructions

APR
AVG
FDIV
MAX
MIN
ROOT
SUM
VCAL

(-) Arithmetic Process
<) Average Value

(79)  Floating Point Divide
(-) Find Maximum

(-) Find Minimum

(72)  Square Root

(-) Sum

(69) Value Calculate

Floating Point Maths Instructions

+F

F

*F

IF
ACOS
ASIN
ATAN
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(454) Floating-Point Add
(455) Floating-Point Subtract
(456) Floating-Point Multiply
(457) Floating-Point Divide
(464) Cosine to Angle

(463) Sine to Angle

(465) Tangent to Angle

CcOoS (461) Cosine
DEG (459) Radians to Degrees

EXP (467) Exponent

FIX (450) Floating to 16-Bit
FTXL (451) Floating to 32-Bit
FLT (452) 16-Bit to Floating

FLTL (453) 32-Bitto Floating
LOG (468) Logarithm

RAD (458) Degrees to Radians
SIN (460) Sine

SQRT (466) Square Root

TAN (462) Tangent

Symbol Maths Instructions
+(400) Signed Binary Add Without
Carry

+L (401) Double Signed Binary Add
Without Carry

-fC  (402) Signed Binary Add With Carry

+CL (403) Double Signed Binary Add
With Carry

+B (404) BCD Add Without Carry

+BL (405) Double BCD Add
Without Carry

+BC (406) BCD Add With Carry

+BCL (407) Double BCD Add With Cany

- (410) Signed Binary Subtract
Without Cany

-L (411) Double Signed Binary
Subtract Without Carry

-C (412) Signed Binary Subtract
With Carry
-CL (413) Double Signed Binary

Subtract With Carry
-B (414) BCD Subtract Without
Carry



-BL

-BC

-BCL

*L

*UL

Divide
u
/uL

/BL

(415) Double BCD Subtract
Without

Cany

(416) BCD Subtract With
Carry

(417) Double BCD Subtract
With Cany

(420) Signed Binary Multiply
(421) Double Signed Binary
Multiply

(422) Unsigned Binary
Multiply

(423) Double Unsigned Binary
Multiply

(424) BCD Multiply

(425) Double BCD Multiply
(430) Signed Binary Divide
(431) Double Signed Binary

(432) Unsigned Binary Divide

(433) Double Unsigned Binary
Divside

(434) BCD Divide

(435) Double BCD Divide

Time Instructions

HMS
SEC
HTS
STH

(-) Seconds to Hours
= Hours to Seconds
(65) Hours to Seconds
(66)  Seconds to Hours

jOgic Instructions

ANDW
COoM
ORW
XNRW
XORW

(34) Logical AND
(29) Complement
(35) Logical OR
(37) Exclusive NOR
(36) Exclusive OR

Flag/Register Instructions
CLC (41) Clear Carry
STC (40)  Set Carry

Advanced I/O Instructions

7SEG (--) 7-Segment Display
Output

DSW (&) Digital Switch

HKY ) Hexadecimal Key Inpu

MTR ) Matrix Input

TKY ) Ten Key Input

Pulse Instructions

ACC ()  Acceleration Control

PLS2 ) Pulse Output

PULS (-) Set Pulses

PWM --) Pulse With Variable
Duty Ratio

SPED ) Speed Output

SYNC (--) Synchronised Pulse
Control

PID Instructions
pro PID Control

Serial Communications Instructions

FCS (-) FCS Calculate
KEY (62) Key Input
LMSG (47)  Long Message

MSG (46) Message Display
PIN (64)
POUT (63) RS-232C Port Output
RXD )

RS-232C Port Input

Receive
STOP (-> Setup
TERM (48)  Terminal Mode

TXD (--) Transmit
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CMND  (194) Deliver Command

FILP  (44)
FILR (42
FILW — (43)
RECV  (98)
SEND  (90)

External Program Read

File Memory Read
File Memory Write
Network Receive

Network Send

ID Communications

IDAR  (63)
IDAW  (64)
IDCA  (65)
IDMD  (66)
IDRD  (61)
IDWT (62

DC Autoread

DC Autowrite
DC Clear

DC Manage Data
DC Read

DC Write

Interrupt Control Instructwns

INT (89)

1/0 Instructions

IORD <-
IORF (97)
IOWR (--)
MPRF -)
110 Refresh
READ (88)
WRIT (87)
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Interrupt Control

1/0 Read
1/0 Refresh
1/0 Write

Group-2 High-Density

Intelligent 1/0 Read

Intelligent 1/0 Write

Error and Diagnostics Instructions

FAL
FALS
FPD
TRSM

(06)
(07)
()

(45)

Failure Alarm
Severe Failure Alarm
Failure Point Detect

Data Tracing

System Control Instructions

ENDW
SCAN
SYS

WDT
Refresh

(62)
(18)
(49)
(94)

End Wait

Scan Time

Set System
Watchdog Timer

Block Programming Instructions

BEND
BPPS
BPRG
BPRS
CNTW
ELSE
EXIT
IEND
IF
LEND
LOOP
RSET
SET
TIMW
TMHW
WAIT

NETW

<01>
<11>
(96)

<12>
<14>
<03>
<06>
<04>
<02>
<10>
<09>
<08>
<07>
<13>
<15>
<05>

(63)

Block Program End
Block Program Pause
Block Program Begin
Block Program Restart
Counter Wait

Else
Conditional Block Exit
Block Branching End
Block Branching w
Block Loop Control End
Block Loop Control
Reset

Set

Timer Wait
High-Speed Timer Wait
One Scan and Wait

Comment Instructions

Notation Insert



Instruction

ABL(l)

ABS(2)

ACB(l)

ACI(l)

ACL(l)

ACN(l)

2. Tap lénh ciia PLC SLC 500 (ALLEN BRADLEY) [3]

Description

ASCII Test
Buffer for
Line

Absolute
Value

ASCII
Number of

Characters in
Buffer

ASCII String
to Integer

ASCn Clear
Buffer

ASCII String

Concatenate

Instruction
Parameter

channel

control

characters

source

destination

channel

control

characters

source

destination

channel

transmit buffer
receive buffer
source A
source B

destination

Valid Addressing
Mode(s)

direct

direct, indexed direct

indtrect, indexed
indlrect

direct, indexed direct

indlrect, indexed
indirect

direct

direct, indirect

direct, indexed direct

indirect, indexed
indlrect

direct, indirect
direct, indirect

direct

Valid File Types

0,1s,B,T,c, RN,
F,A ST, M

0,1s,B,T,c, RN,
F, A ST, M

ST

0,1s,B,T,c,RN,
A, ST,M

ST
ST
ST
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ACS(2)

ADD

AEX(l)

AHL(1)

AIC())
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Arc Cosine

Add

ASCn String
Extract

Ascn

Set/Reset

Handshake
Lines

ASCn Integer
to String

source

destination

source A

source B

destination

source

index

number

destination

channel

AND mask

OR mask

control
channel status

source

destination

direct, indexed direct

indirect, indexed
indirect

direct, indexed direct

indirect, indexed
indirect

direct, indexed direct

indirect, indexed
indrect

direct, indexed direct

indirect, indexed
indirect

direct, indexed direct

indrect, indexed
indirect

drect, indrect
direct, indexed dlrect
indirect, indexed
indrect

direct, indexed direct

indirect, indexed
indirect

direct

direct, indexed direct
indirect, indexed
indirect

direct, indexed direct

indirect, indexed
indirect

direct

direct, indexed dtrect
indirect, indexed indirect

direct

o,1,s,B, T,c, R,N,
F,A,STM

o,1,s,B, T,c, RN,
F, A, ST, M

o,1,S.B.T,c,R,N,
F, A, ST, M

o,1,s,B, T,c, RN,
F,A, ST, M

o,l,s,B,T,c,R,N,
F,A, ST, M

ST
0,1,s,B,T,c,R,N,

A, ST, M

o,l,s,B,T,c, RN,
A, ST, M

ST

0,I,s,B,T,c, RN A

ST, M

0,1,s,B,T,c, RN,
A, ST, M

0,1s,B,T,c, RNA

ST, M
ST



AND

ARD()

ARul)

ASC(l)

ASNQ)

Logical AND source A

ASCn Read
Characters

ASCII Read
Line

ASCn String
Search

Arc Sine

source B

destination

channel

destination
control

string length
characters read

channel

destination
control
string length

characters read

source

index

search

result

source

direct, indexed direct
indirect, indexed
indirect

direct, indexed direct

indirect, indexed
indurect

direct, indexed direct

indirect, indexed
indirect

direct
direct

direct
direct

direct, indlrect
direct, indexed direct

indtrect, indexed
indirect

direct, indirect
direct, indexed direct

indirect, indexed
indirect

direct, indexed direct

indirect, indexed

indirect

o, 1,sB,T, CR, N, A,
ST, M

0,1587T GrN,
A, ST,M

0.1,.S8.T.Gr N,

A ST, M

ST

ST

QLSesr.Grx

A ST, M

ST

0,198, 7. Gr N,

A ST,M

0.1, 9B T.c, RN,
F, A ST, M
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destination direct, indexed direct O, I,s,B,T,c. RN

indirect, indexed F, A, ST, M
indirect
ASR(l) ASCn String source A direct, indirect ST
Compare source B direct, indkect ST
ATN(2) Arc Tangent  source direct, indexed direct o, 1l,s,B,T,c, R, N,
indirect, indexed F, A, ST, M
indirect
destination direct, indexed drect o,1,s,B,T,c, R, N,
indirect, indexed F, A, ST, M
indirect
ASCII Write  channel
AW A(I) with Append
source direct ST
control direct R
string length
characters sent
AW T(l) ASCIlI Write  channel
source direct ST
control direct R
string length
characters sent
BSL Bit Shift Left File indexed direct indexed o, I, s, B, N, A, ST
indirect
control direct R
Bit address direct, indirect 0,1s,B,T,c, RN, A,
ST, M
length
BSR Bit Shift File indexed direct indexed 0 ,1,s, B, N, A, ST
Right indirect
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BTR

BTW

Block
Transfer Read

Block
Transfer
Write

ControlNet
Explicit

Message

control

Bit address

length

control
source “Data”
buffer
control
source “Data”
buffer

control block

control  block

length

1747-SCNR
slot

size in Words
(receive data)
size in Words
(send data)
data table

address
(receive data)

data table
address (send
data)

message
timeout

(xI ms)
ControlNet

address

durect R

0,1,s,B,T.c,RN,A
ST,M

direct, indirect

direct N
direct 1,0,s,B,N,AF

direct M1 File address M

direct N
direct l,o,s,B,N,A F
ditect MOFile address M
direct N
direct N
direct N
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service

service code
(hex)

class (hex)
instance (hex)
attribute (hex)

member (hex)

CLR Clear destination direct, indexed direct 0, l,s, B, T,c, RNF
indirect, indexed A, ST, M
indirect
COP Copy File source indexed directindexed o, I, s, B, T,c, R, N,F,
indrect A,ST, M
destination indexed direct 0,l,s,B,T,c. RN,
indexed indlrect F,A, ST, M
length
COS(2) Cosine source direct, indexed direct o,1,s,B,T,c, R, N,
indirect, indexed F,A, ST, M
indirect
destination direct, indexed direct 0,1, S,B,T,c, R, N,
indirect, indexed F,A, ST, M
indrect
CPT(2) Compute destination direct, indexed difect 0,1,s,B,T,c, R, N, F,
indirect, indexed A, ST, M
indirect
expression
CTD Count Down  counter direct c
preset
accum
CTU Count Up counter direct c
preset
accum
DCD Decode 4 to 1 source direct, indexed direct 0 ,1,s, B, T, c, R, N, A,
of 16 indrect, indexed ST, M
indirect
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DDV Double

Divide

DDT Diagnostic

Detect

Radians to

DEG(2) Degrees

DEM DeviceNet

Explicit
Message

destination

source

destination

control

source “File”

reference

“File”

result “File”

source

destination

control block

control

length

1747-SDN
slot

size of

data
(bytes)

message
timeout

(x| sec)
DeviceNet

address

block

send

direct, indexed direct

indirect, indexed
indirect

direct, indexed direct
indirect, indexed
indrect

direct, indexed direct

indlrect, indexed
indirect

direct

index direct

index direct

index direct

direct, indexed direct

indirect, indexed

indirect
direct, indexed direct

indirect, indexed
indirect

direct

0,1,§,B,T.C,R, N,

A, ST, M

0,1,5,B, T,C,R,N, A,
ST, M

0,1,5,B,T.C, R, N,

A, ST, M

1,0,S,B,N, A

1,0,5,B,N,A

1,0,5,B,N,A

o,l,s,BT¢c, RN,
F,A ST, M

0,1s,B,T,¢c,RN,
F, A ST,M

N
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DIV

EEM

182

Divide

EtherNet/IP
Explicit

Message

service

service code
(hex)

class (hex)
instance (hex)
attribute (hex)

source A

source B

destination

control block

control block
length

size in Words
(receive data)
size in Words
(send data)
data table

address
(receive data)

data table
address (send
data)

service

service code
(hex)

dlrect, indexed direct

indirect, indexed
indirect

direct, indexed direct

indirect, indexed
indirect

dtrect, indexed direct

indirect, indexed
indirect

drect

direct

direct

0,1,s,BT.c,RN
F, A ST, M

o,1,s,BT¢C RN
F, A, ST,M

0,1,s,B,T,c,RN,
F, A ST, M



class (hex)
instance (hex)

attribute (hex)

ENC Encode 10of  source direct, indirect, index, 1, 0,S,B, N, A, T
16 to 4 indirect index
destination direct, indirect, index, I, 0, S, B, N, A, C, R

indirect index

EQU Equal source A direct, indexed direct
indirect, indexed 0,1,s,B,T,C,R,N,F,
indirect A, ST, M
source B direct, indexed direct 0,1,S,B,T,C, R, N,
indirect, indexed F,A,ST,M
indirect
'FBC File Bit control direct R
Comparison source “File” index direct 1,0,S,B,N,A
reference index direct l,o,s,B, N A
“File”
result ‘Tile” index direct l,0,s,B,NA
FFL(3) FIFO Load  source direct, indexed direct 0,1, B, T,c, R N, A
indirect, indexed ST,M(4)
indirect
FIFO array indexed direct indexed 0,15, B, N, A
indirect
FIFO control  direct R
length
position
FFU(3) FIFO Unload FIFO array indexed direct indexed 0, I,'s, B, N, A
indirect
destination direct, indexed direct 0 ,1s, B, T,c, R, N,
indirect, indexed A ST, M(4)
indirect
FIFO control direct R
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FLL

FRD

GEQ

GRT

HSC(5)

184

Fill File

From BCD to
Binary

Greater Than
or Equal

Greater Than

High-speed
Counter (SLC

5/01)

length
position

source

destination

length

source (SLC
5/01)

source (SLC
5/02,

5/03,5/04,
5/05)

destination

source A

source B

source A

source B

counter
preset
counter
preset

accum

(Urect, indirect

indexed direct

indexed indirect

direct

direct, indexed direct
indirect,
indurect
direct, indexed direct

indirect, indexed
indirect

direct, indexed direct
indirect, indexed
indirect

dwrect, indexed drect

indirect, indexed

indirect

dwrect, indexed direct

indirect, indexed
indlrect
direct, indexed direct

indirect, indexed

indrect

direct

indexed

0,1,8,B,T,C,R N.F
A ST, M

0.1,s5,B,T,C,R N,

F, A ST, M

0,I,s,B,T.C,RN,A
ST,M

0,,s,B,T,¢,RN

0,1,5BT,C,RN,
A ST, M

0,1,8,BT,C,RNF
A, ST, M

0,1s,BT.c,RN
F A ST, M

0,1s5,BT,c,RNF
A ST, M

0,1,5,B,T,C, R, N,

F, A, ST, M



source direct B andN

length
nD(6) 1/0 Interrupt ~ slot
Disable
nE(6) 1/0 Interrupt ~ slot
Enable
UM Immediate slot direct |
Input with
Mask mask direct, indexed ditect o, I,s, B, T,c, R, N, A,
indtrect, indexed ST,M
indirect
length
(SLC 5/03,
5/04, and 5/05)
INT(3) 1/0 Interrupt
[6]\Y] Immediate slot direct 0
Output with
Mask mask direct, indexed direct
indirect, indexed o,1,s,B,T,c, RN, A
indtrect ST, M
length
(SLC 5/03,
5/04, and 5/05)
JMP Jump label number
JSR Jump to subroutine File
Subroutine number
LBL Label label number
Declaration
LEQ Less Thanor source A direct, indexed drect o, I,s, B, T,c, R, N, F,
Equal To indirect, indexed A ST,M
indirect
source B direct, indexed direct o0 ,1,s,B, T,c, RN,
indirect, indexed F, A ST,M
indirect
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LES

LFL(3)

LFU(3)

LIM(3)

LN()

186

Less Than

LIFO Load

LIFO Unload

Limit Test
(ctrc)

Natural Log

source A

source B

source

LIFO aiTay

LIFO control
length
position

LIFO array

destination

LIFO control

length

position

low lim it

test

high lim it

source

direct, indexed direct
indirect, indexed
indirect

drect, indexed direct

indirect, indexed
indirect

drect, indexed direct
indirect, indexed
indirect

indexed direct indexed

indirect

direct

indexed direct indexed

indirect

direct, indexed (Urect
indirect, indexed
indrect

direct

cUrect, indexed direct

indirect, indexed
indirect

drect, indexed direct
indrect, indexed
indirect

direct, indexed direct

indtrect, indexed

indirect
direct, indexed direct

indkect, indexed
indlrect

0,1,8,B,T,C, R, N, F

A, ST, M

0,1,8,B,T,C,R,N,

F, A, ST, M

o,I,s,8, T,¢c, R, NNA

ST, M(4)

o,l,s,B,N, A

0,1,s,B,N, A

o,1,s,B, T,c, RN,
A, ST, M(4)

R

o,1,s,BT,c, RN,
F. A, ST, M

0,1s,B,T,c, RN,
F, A ST,M

0,1,8,B,T,C,R,N,
F, A ST, M

0,1,8,B,T, CR,N,

F, A, ST, M



Log to the
LOG(2) Base 10
MCR Master

Control Relay
MEQ Mask

Compare

Equal To
MoV Move

MSG (5/02 Message
only)

destination

source

destination

source

source mask

compare

source

destination

read/write
target device
control block

control block

length
local address

target node

direct, indexed direct

indirect, indexed
indirect

direct, indexed dlrect
indrect, indexed
indrect

direct, indexed direct

indirect, indexed

indirect

direct, indexed direct
indirect, indexed

indirect
direct, indexed direct

indirect, indexed

indirect
direct, indexed direct

indlrect, indexed

indirect
direct, indexed direct

indirect, indexed

indirect

direct, indexed direct

indirect, indexed
indirect

direct

direct

0,1,5,B,T,C, R, N,

F,A, ST, M

0,1,8B,T,C, RN,

F, A, ST, M

o,1,8,B,T,c, RN,

F,A, ST, M

0,1,8,B,T,C, R, N, A,
ST, M

0,1,5,B, T,C, R, N,

A, ST, M

0,,s,B,T,C,R,N,

A, ST, M

o,l,s,BT,c, RN,
F, A ST,M

0,1s,BT,¢c,RN,
F, A ST,M

0,1s,B,T,c, RN, A
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target address  direct o,1,s,B,T,c, RN, A

message length T,¢c,R
l,o,s,B,N
MSG Message type
(5/03, 5/04, read/write
and )
5/05(7)) target device
local/remote
control block  direct N

control block
length

channel
number

target node

remote bridge
link

1D

remote bridge

node address

local bridge

node

address

local File direct 0,1s,B,T,¢c, RNF
address A, ST, M(9)

target File direct 0,1s,B,T,¢c,RNF
address A, ST, M(9)

message length o, |,B, N, A®9)

S(9)
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FO)

CR
ST(9)

message
timeout

MSG (5/05 Message type
Ethernet) .
read/write

target device

local
control block  direct N
control block

length

channel
number

target node, not applicable
remote bridge

link

ID, local and

remote bridge

node address

IP address

(Ww.xx.yy.zz)

local File direct o,1,s,B,T,c, RN, F,
address A, ST,M
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MUL

MVM

NEG

NEQ

NOT

190

Multiply

Masked
Move

Negate

Not Equal To

Logical NOT

target File
address

message

timeout

source A

source B

destination

source

source mask

destination

source

destination

source A

source B

source

direct

direct, indexed direct

indirect, indexed

indirect

direct, indexed direct
indirect, indexed
indirect

direct, indexed direct

indtrect, indexed
indirect

direct, indexed direct
indirect, indexed
indirect

direct, indexed direct
indirect, indexed
indirect

direct, indexed direct
indirect, indexed

indirect

direct, indexed direct
indirect, indexed
indirect

direct, indexed direct

indirect, indexed
indirect

direct, indexed direct
indirect, indexed
indtrect

direct, indexed direct

indirect, indexed
indirect

direct, indexed direct
indrect, indexed
indirect

0,1,$,B,T,C, R, N, F,
A, ST, M

0,1,8,B, T,C, R, N,

F,A, ST, M

0,1,8,B,T,C, R, N,

F, A, ST, M

0,,s,8B,T,C,R,N,

F, A, ST, M

0,1,8,B,T,C,R,N, A,
ST, M

o,1,5,B,T,c, RN,

A, ST, M

0,1s,B,T,c, RN,
A ST, M

0,1,s,B,T,c, RN,
F,A ST, M

0,1, SB, T, CR, N,

F, A ST,M

0,15 BT, GRN A
ST, M



OR

OSR

OTE

OTL

oTU

PID ()

RAD(2)

Logical OR

One-shot
Rising
Output

Energize

Output Latch

Output
Unlatch

P

D

Degrees to

Radians

destination

source A

source B

destination

Bit address

Bit address

Bit address

Bit address

control block

process

variable

control

variable
control block

length

source

destination

direct, indexed direct

indirect, indexed
indirect

direct, indexed direct
indrect, indexed
indirect

direct, indexed direct

indirect, indexed

indirect
drect, indexed direct

indirect, indexed

indirect

drect, indrect

direct, indirect

direct, indirect

drect, indrect

direct

direct, indirect

dwrect, indirect

direct, indexed direct

indirect, indexed

indirect
direct, indexed direct

indirect, indexed

indirect

o,l,s,8,Tc,

A, ST, M

o,l,s,B,T,c,
ST, M

0,1s,B,T,c,

A, ST, M

o,l,s,BT,c,

A, ST, M

0,1s,B,T,c,
ST

0,1s,B,T,c,
ST, M

0,1,s,B,T,c,
ST, M

o,1,s,B, T,c,
ST, M

N

o, I,B, T,¢c,R,

0,1,B,T,C,R,

R, N, A,

R

4

RN,

R, N, A,

R, N, A,

R, N, A,

R, N, A,

N, A

N, A

0,1, SB,T, QR, N,

F, A, ST, M

0.1, SB,T, CR, N,

F, A, ST, M
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REF(I) 1/0 Refresh  channel 0

channel 1
RES Timer/Counte direct T,Cc,R
| Reset structure
RET Return
RHC Read High destination direct N, F
Speed Clock
RMP Ramp control direct N
destination direct 0,1s,B,N
RPC Read Proc/Mmod
Program
Checksum
destination direct N
RPI(I) Reset slots
Pending
Interrupt
RTO Retentive timer direct T
Timer On
time base
(SLC5/01)
time base
(SLC 5/02, _
5/03, 5/04,
5/05)
preset
accum
SBR Subroutine
SCL(3) Scale source direct, indexed direct
indkect, indexed o,1,5,B,T,¢c, RN,A
indirect ST, M
rate direct, indexed direct 0, I,s, B, T, ¢, R, N,
indirect, indexed A, ST, M
indirect
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SCP(2)

SINE)

sQC

Scale with
Parameters

Sine

Sequencer
Compare

offset

destination

input

input min.

input max.

scaled min.

scaled max.

scaled output

source

destination

File

mask

direct, indexed direct

indirect, indexed
indirect

direct, indexed direct

indirect, indexed

indirect

direct, indexed direct
indirect, indexed

indirect
direct, indexed direct

indrect, indexed

indirect
direct, indexed direct

indirect, indexed

indirect
direct, indexed direct

indirect, indexed

indirect
direct, indexed direct

indirect, indexed

indirect
direct, indexed direct

indirect, indexed
indirect

direct, indexed direct
indirect, indexed
indirect

direct, indexed direct

indirect, indexed
indirect

indexed ditect indexed

indirect
direct, indexed
direct(4) indirect,

indexed indirect

o,1sBTc RN,

A, ST, M

0,1,5,B, T,C,R,N,

A, ST, M

o,1,5,B,T,c, R N, F,
A, ST, M

0,1,8,B,T,C, R, N,

F,A, ST, M

0,1,s,B,T,c,R N,

F,A, ST, M

0,1,s,BT,c,RN,

F, A, ST, M

0,1,8,B, T,c, RN,

F, A, ST, M

o,l,5,B,T,c, R N,
F, A ST,M

0,1s,B,T,c, RN,
F, A ST, M

0,1s, BT, c,R N,
F, A ST,M

0,Ls,B,NAST

0 ,1,SB, T, QR, N, A,

ST, M
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source direct, indexed o,,s,B,T,c, RNA

direct(4) STM
indirect, indexed
induect
control direct R
length
position
SQL(3) Sequencer File indexed direct indexed 0,1, S, B, N, A, ST
Load indirect
source direct, indexed 0,1,5,B, T,C, R, N, A
direct(4) indirect, ST, M
indexed indirect
control direct R
length
position
SQO Sequencer File indexed direct indexed 0,18, B, N, A, ST
Output indirect
mask direct, indexed 0,Ls,B,T,C,R,N,A,
direct(4) indirect, ST, M
indexed indrect
destination direct, indexed 0,1,s,BT,c,RNA
direct(4) indirect, ST M
indexed indirect
control direct R
length
position
SQR(3) Square Root  source direct, indexed direct 0,18, B, T,c, R, N F,
indirect, indexed A ST, M
indrect
destination direct, indexed direct 0,1S,B,T,C, R, N,
indirect, indexed F, A, ST, M
indirect

STD(3) Selectable
Timed
Interrupt
Disable
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STE(3)

STS(3)

SUB

sus

svc()

SWP(2)

TAN(2)

Selectable
Timed
Interrupt
Enable

Selectable
Timed

Interrupt Start

Subtract

Suspend

Service
Communicati
ons

Swap

Tangent

File

time

source A

source B

destination

suspend ID

channel 0

(SLC 5/03,
5/04, 5/05)

channel 1
(SLC 5/03,
5/04, 5/05)

source

length

source

direct, indexed direct

indirect, indexed
indirect

direct, indexed direct
indirect, indexed
indirect

direct, indexed direct

indirect, indexed

indirect
direct, indexed direct

indirect, indexed

indirect
direct, indexed direct

indirect, indexed

indirect

o,I,s,B,T.¢c,RN,

A, ST, M

0,1,s,B,T.c, RN A

ST, M

o,l,s,B, T,c, R, N,

F, A, ST, M

0,1,s,B,T,c, RN,

F, A, ST, M

0,1s,B,T,C,R,N,

F,A, ST, M

indexed direct indexed B, N, A, ST

indirect

direct, indexed direct

indlrect, indexed

indirect

0,1s,B,T,¢c, RN,
F,A ST,M
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TDF

TND

TOD

TOF

TON
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Compute
Time

Difference

Temporary
End

Convert  to
BCD

Timer Off
Delay

Timer on
Delay

time base
(SLC5/01)

time base

destination

start
stop

destination

source (SLC
5/01)

source (SLC
5/02,

5/03,5/04,
5/05)

destination

timer

time base
(sLc

5/01)

time base
(sLc

5/02, 5/03,
5/04,

5/05)
preset
accum

timer

direct, indexed direct

indirect, indexed
indirect

direct

direct

drect

direct

direct, indexed direct
indirect, indexed
indirect

direct

direct

direct

0,1sBTc, RN
F, A ST,M

N,F

N, F
N,F

o.1,5,B,T,c, RN

0,1,s,B,T,c,RN,
A ST M

0,.LSB.T,c, RN, A
ST,M

T



XIC

X10

XOR

XPY(2)

(SLC 5/02,

5/03, 5/04,

5/05) preset
accum

Examine On
(Examine if
Closed
Contact)

Examine O ff
(Examine if
Open
Contact)

Logical

Exclusive OR

X to the

PowerofY

source Bit

source Bit

address A

address B

destination

source A

source B

destination

direct, indirect

dlrect, indirect

cUrect, indexed direct
indlrect, indexed

indirect
direct, indexed direct

indirect, indexed

indirect
direct, indexed direct

indirect, indexed
indirect

direct, indexed direct
indkect, indexed

indirect

direct, indexed direct
indirect, indexed

indirect

direct, indexed direct
indirect, indexed

indirect

0,1,8,B,T,C, R, N, A,
ST, M

0,1,8,B,T,C, RN, A,
ST, M

0,1,5,B,T,C, R, N, A,
ST, M

0,,s,B,T,C,R,N,

A, ST, M

o,l,s,B,Tc, RN,

A, ST, M

o,I,s,B,T,¢c, RNF

B
ST,M
o,l,s,B,T,c, RN,F,

A ST, M

0,1s,B,T,¢c, R N,F
ST,
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Function Codes

The function codes for the instructions are listed below in alphabetical order.
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NOT
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Thuat ngr tiéng Anh
Dip Switch
Absolute
Accummulator
Active

Address
Address Bus
Algorithm
Analog

AND function
AND INHIBIT

function
AScn
Assembly
Automatic
Backplane
Battery
Binary Data
Bit

Block
Buzzer
Capacity
Chassis
Check
Clock
Communication

Communication
Port

Component

MOT SO THUAT NG

Chuyén mach DIP
Tuyét déi

Thanh chira

Tich cuc

Piachi

Bus dia chi

Thuat toan

Twong tw

Ham va

Ham cam va

M&ASCII
Lap rap
Tu dong

:Bang mach BUS

Pin

D liéu nhjphén
Bit

Khai

Chubdng

Dung lugng
Khung d&

Kiém tra

bong ho

Truyén théng
Cang truyén thong

Thanh phan

Configurable
Parameter Space
Configuration
Connecting
Contact

Control Bus
Converter, Adapter
Converting
Counter

CPU (Central
Processing Unit)

CSF (Control
System Flow
Chart)

Current
Consumption

Cycle Time
Data

Data Bus
Data File
Data Memory
Data Structure
Decimal Data
Default
Device
Digital

Direct
Disable
Discrete

Display

: Mién tham s6 cdu

hinh duoc

: C&u hinh

: Két noi

: Tiép diém, cong tac
: Bus diéu khién

: BO chuyén ddi

: Chuyén dai

: B6 dém

: Khoi xt ly trung tam

: S do khai chirc nang

digu khién

: Dong tiéu thu

: Chu ki (quét)

: Dir lieu

: Bus di liéu

: File dir liéu

1 BO nho di liéu

: CAu tric dir lieu
: DU liéu thap phan
:Méc dinh

: Thiét bi

. SO

: Tryc tiép

: Khong cho phép
Ruirac

: Hién thi
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Down Load
Dry Run

Dword (Double
Word)

Dynamic RAM
Element
Enable

EXCLUSIVE OR
function

Expansion
Instructions

Fatal

Field Device
Fixed

Flag
Flip-Flop

Function Block
Function Code
Ground
Hexadecimal
Hexadecimal Data
High Speed

HMI (Human
Machine Interface)

110

1/0 Module
Image
Immediate
Inactive
Increment
Indicator

Indirect
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: Nap chuong trinh
: Chay mo phéng
1 T dir liu kép

:RAM dong

: Phan tr

: Chophép

: Ham cdng module 2

:Lénh ma rong

:Nghiém trong (16i)
: Thiét bi trwong

: Co dinh

1 Co

: Bit dau ra hai trang

thai 6n dinh

: Khdi chiic ndng
:Ma ham

NG dat

: Hé dém HEXA
: D lieu HEXA
: Toc do cao

: Gmo dién nguoi -

may

: Vaolra

: Khéi vao/ra

1 Vung anh

: Tte thoi

: Khdng tich cuc
: Tang

: Chi thi

: Gian tiép

INHIBITION
function

Input
Installation
Instruction
Interface
Internal Relay
Interrupt

LAD (Ladder
Diagram)

Ladder
Latching
Leakage Current
Limit Switch
Load

Local

Logic Network
Master
Memory
Memory Area
Memory Card
Memory Map
Memory Space
Mnemonic
Mode

Modular
Monitoring
MONSTABLE

Multitask
NAND function

NC (Cormally
Closed)

Ham cém

bau vao

Cai dat

Lénh

Giao dién

Ro le trong
Ngat

Gian db thang

Hinh thang

Chéi

Dong ro

Cong tac hanh trinh
Tai

Tai chd

Mach logic

Tram chi

Bo nhd

Vung nhé

Thé nhé

Ban d6 bd nhé
Khong gian by nhé
Ma ngur

Ché dd (hoat dong)
M6 dun héa

Theo ddi, giam sat
BU dau ra mot trang
thai 6n dinh

Pa nhiém

Ham phu dinh va

Thuong kin



NO (Normally
Openned)

NOT function
Non- Volatile
Non-Fatal

NOR function
Online Edit

Operand
Operation
OR function

OR INHIBIT
function

QOutput
Over load

PC (Personal
Computer)

Peripheral Device
Peripheral Port
Photo Sensor
Point

Point to Multipoint

Point to Point
Power Cable
Power Supply Bus
Power Supply Unit
Press Button
Program

Program File
Program Memory

PLC
(Programmable
Logic Controller)

: Thwong mé

: Ham phu dinh

: Duy tri

: Khéng nghiém trong
(lai)

: Ham phu dinh hoac

: Soan thao truc tiép
khi dang chay

: Toén hang

: Toén ti [énh

: Ham hodc

: Ham cam hodac

:baura
1 Qua tai
: Mdy tinh c& nhan

: Thiét bi ngoai vi
: Cong ngoai vi
: Cam bién quang
*Diém, dau
*K&t ndi diém - nhiéu
diém
K&t ngi diém - diém
Cép ngudn
Bus ngudn cung cap
Ngudn cung cap
Nt nhan
Chuong trinh
File chwong trinh
B0 nhé chuong trinh
B0 diéu khién logic
kha trinh

Programmer
Programming

Programming
Console

Programming
Device

Project

Protocol
Proximity Sensor
Pulse

PV (Present Value)
Read Only

Real Time
Register

Remote
Retentive Data
Rung

Scan

Selector Switch
Series

Service Life
Shift Register
Single

Sinking

Slave

Slot

SM (Special
Memory)

Sourcing
Specification

Static RAM

: Cong cu 1ap trinh
: Lap trinh

1 B 1ap trinh cam tay

: Thiét bi 1ap trinh

: Thiét ké

: Glrio thire

- Cam bién tiém can
1 Xung

: Gia tri hién tai

: Chidoc

: Thoi gian thuc

: Thanh ghi
:Trxa

: D liéu duy tri

: Day thang

: Quét vong

: Chuyén mach

: Dong (s&n pham)
: Tudi tho

: Thanh ghi dich
:Bon nhiém

: Dugc cdp ngudn
: Tram t&

: Khe cam

1 VUng nhé déc biét

: C8p ngudn
: Clc d4c tinh kithua

: Ram tinh
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Status
Status LED

Stepper Motor
STL (Statement
List)

SV- Set Value
Switch

Syntax
Terminal

Time

Timer
Transducer
Transmitter

Upload

Variable
Volatile

Wet Run
Wiring

Word

Work Bit
YES function

; Trang thai

: LED chi thi trang
thai

:Dong co budc

: Déy lIénh

Gia tri dat
Chuyén mach
Clphéap

Diém, dau noi
Thoi gmn

Bo dinh thoi

BO chuyén dgi

B0 truyén tin hiéu
Boc chuong trinh ti
PLC

Bién

Khong duy tri
Chay cong nghé
NGi day

T dir liéu

Bit trung gian

Ham dong nhat
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OMRON PLC, SYSMAC CQM1/CPM1/CPM1A/SRM1, Programmable Controllers,
Programming Manual.

OMRON PLC, SYSMAC CQM1 Training Manual.

SIEMENS PLC, S7-200 and S7-300 Statement List and Ladder Logic
Programming Reference Manual.
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CHi MUC

Ban do bd nhé¢ 28, 55
Bang mach BUS 13, 21, 27, 32,
48-49, 53-54, 57, 75, 85

Bién 9, 13-14, 18, 22, 27, 33,
35, 36-39, 44-45, 57, 59, 66,
68-69, 84, 87-88, 118-119, 121-122,
128, 147, 149, 154-156, 159,
160, 162-163, 165, 167-169

Bit dau ra hai trang thai 6n dinh
104

Bit trung gian 51, 57, 60, 70-71,
73-74" 76, 104

Bit 7, 13, 16-17, 27-28, 33-34,
36, 39, 4445, 48-51, 56-57, 59-61,
63-69, 71-77, 79-82, 94, 98,
104-105, 127, 178, 183, 191

BO chuyén déi 32, 44, 85

BO dém 11, 29, 57-58, 60, 63,
65-66, 69-70, 72, 74, 108, 111,
116-119, 122

B0 diéu khién logic kha trinh 9

Bo dinh thoi 57,74,108

B lap trinh cam tay 14, 25, 34

Bd nh¢ chuwong trinh 13, 28, 55,
85, 87-88

BO nhé di¥ lieu 28, 55-56, 58-59,
61

Bo nh¢  9-10, 12-16, 18-20, 24,
27-30, 35, 54-56, 58-60, 66, 87-88,
95

B0 truyén tin hiéu 44

Bus di¥ liéu 28, 32

Bus diachi 28, 32

Bus diéu khién 28, 32

Bus ngudn cung cap 32, 44
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Caidat 10, 14, 19, 25, 34-35,
71, 88

Cam bién quang 36, 154-156, 160

Cam bién tiém can 36

Cdu hinh 10, 13, 20-21, 26-28,
31-32, 36, 52 54, 56, 60, 71-73,
83, 85-87

C4u truc di¥ liéu 56-60, 70-72

Coi 11, 152, 167

Co6 dinh 13, 18, 20, 29, 31, 39,
58, 87, 108, 124

Cong cu lap trinh 25, 87, 93

Céng tac hanh trinh  10-11, 13, 36
Cong tac  10-11, 13, 36, 86, 131,
145, 151-152, 160, 165

Cong truyén thong 31, 46, 69, 71,
73

Co 18, 29, 31, 57, 60, 63, 68,
70-73, 75-76, 89, 108-109, 116

Cu phap 86, 93, 104-105, 109,
116, 133

Chay cdng nghé 86, 87

Chay m6 phong 86

Ché do hoat dong  30-31, 69, 71,
73

Chi doc 57, 60, 66-67, 71

Cho phép  30-31, 41, 46-48, 56,
59, 71,87, 93, 109, 111, 131,
140, 168

Chét  105-106

Chu ky quét 18, 59, 65

Chuyén mach DIP 30



Chuyén mach 13, 30-31, 36, 4445,
47, 51, 68, 86, 107, 112, 114,
119, 156, 160

Chuong trinh 9-13, 15-19, 21,
25, 27-31, 34, 47, 55-58, 60,
70-71, 76, 85-90, 94-97, 99,
109-110, 115, 119-120, 128-130,
142, 144-146, 148-149, 154-155,
159, 161, 162, 164, 166-167,
169

Day lénh 88

Day thang 16, 91-92

Dong dién ro 48

Dung luong 20, 24, 28-29, 35,
53" 55-56, 58, 85

Duy tri  27-29, 31, 57, 59, 66,
69-71, 104-106, 111, 113, 116,
121

D@ liéu duy tri 29

Dirlieu 9, 12-13, 16, 18-19, 21-22,
27-30, 32-36, 39, 46-50, 52,
54-62, 64-66, 70-77, 80, 85-86,
94-95, 106, 116, 126-127, 134

Pa nhiém 19, 21

Paundi 13, 15-17, 32, 85-86

Pau ra 16-18, 27, 33, 36, 3943,
46-48, 51, 56, 59-60, 64, 66,
70, 72-75, 95, 105, 107, 109,
112-113, 118-122, 128, 131,
140, 144-147, 149-150, 152,
154-156, 159, 160, 162-163,
165, 167, 169

Pauvao 15-18, 32-34, 36-39, 44-46,
48-49, 51-54, 56-57, 59-60,
63-64, 66, 70, 72-75, 85, 93-95,

104-105, 107, 109, 113, 116,
121-122, 127-128, 131, 140,
144-147, 149-150, 152, 154-156
159-160, 162-163, 165, 167, 169

Pia chi 15-17, 28, 32, 34-35,
49-54, 57, 63-65, 70-72, 74-81,
83, 85, 89, 95 107, 109,
112-114, 119-122, 126-1%
134, 140, 144-147,

152, 154-156, 159-160, 162-163,
165, 167, 169

Boc chuong trinh - 87

bong co budc 45

Pong hd 68, 156

Pbon nhiém 21

Pugc cdp nguon 42

File chvong tinh  85-87, 95
File di¥ lieu 47, 56, 73-76, 78-83,
85, 87

Giatridat 31,46,57-58,63,78-80,
85, 87

Giatrihiéntai 65, 71, 109, 111, 116

Giando thang 16, 19, 55, 88-92, 97

Gian tiép 89, 98

Giaodién 12, 19, 30-32, 52

Giao thirc 46

Ham cadm hoac 98, 102
Hamcam 98, 100

Ham cdng module2 98, 100
Ham dong nhat  9?

Ham hoac  98-99
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Ham pht dinh hodc 98, 101
Ham phi dinhva 98, 101
Ham pha dinh  98-99
98-99

14-15, 90-91

Ham va
ninh thang

K&t n6i diém —diém 46

K&t n6i diém - nhiéu diém 46

Két ndi 12, 21, 22, 30,
46-47, 58, 86-88

Khe cdm 13, 21, 31-32, 34, 49,
51-54, 72, 74-75, 83, 85

Khéi chtrcnang 5, 7, 26, 36-37,
40, 52, 55, 88-89, 91-93, 98-102,
104, 123-124, 126-127

Khéi vaolra 54

Khoi xt ly trungtam 5, 12, 27
Khéng cho phép 30-31, 87, 109
Khong duy tri 27-29, 55, 59

35-36,

Khéng gian nh¢ 17, 39

Khoéng tich cuc 17, 39, 51, 95
Laprép 16,76, 135

Lap trinh 3, 5-7, 9-10, 12-14,

19, 22, 25, 30-32, 34-35, 55-56,
70, 76, 85-90, 93, 96, 98,
145-146

LED chi thi trang thai

Lénh mé rong 117

Lénh 7-8,12, 14, 16, 28-29,
34, 44-45, 52, 55-56, 58-59, 63,
65, 67-73, 76, 80, 85, 87-93,
95-96, 98, 104-105,109, 111,
116-117,123,126, 131, 133-139,
175

29, 36-37

Ldi nhe 30
L6i nang 30

MAaASCn 67

Ma ham 98

MEHEXA 28, 61, 67-68, 133
Mangtr 16

Mach logic 9, 12, 14,
40, 90, 92-93, 96, 123
May tinh cad nhan 34-35
Mién tham s6 cau hinh 58

16, 37,

Nap chvong trinh 30, 34, 87-88

Né6i day 10-12, 16, 37, 90

Ngat 9, 19-19, 27, 29-31, 59,
69-70, 72, 94, 104, 122

Ngudn cung cdp 5, 10, 12-13, 15,
20, 26-30, 37, 40-42, 44, 48,
58, 116

Nhiphan 7, 28, 45, 55, 67-68,
93, 133-134

Pin 25, 27-28, 52, 159
Phan tr  10-12, 15-16, 36-38,
40-41, 74-79, 81-83, 89-93,96,
98-102, 104

Quatdi 15
Quétvong 5, 9, 17-19

RAM dong 55
RAM tliih 55
Ro le trong 104



Roirac 5, 6, 9, 34, 36-40, 24,
49-52, 54, 58, 66

Soan thao 13-14, 25, 30, 34, 56,
85-89, 93, 95-96, 98

Taichd 51, 54

Tich cuc 17, 39, 42-43, 48, 51,
95 116, 127

Tiép diém7, 9-10, 14-16, 36,
40, 42, 90-91, 93-95

Toan hang 7, 16, 52, 72, 88-89,
92-93, 95, 98, 109, 116, 126
Toc d6 cao  28-29, 45, 58, 60,
63, 65-66, 69-70, 72

TuGi tho 8, 31, 167

Tir div liéu kép 59, 61

Tw div liéu 29, 34, 52, 70,
126-127, 133-134

Twrxa 30, 54

Tic thoi 18, 89, 113

Tuongty 5, 9, 12, 16-19, 25-27,
34, 44-46, 51-52, 54, 57-58, 60,
63-64, 66, 72, 88-89, 91, 96,
112

Thanh chira 60, 63, 65-66

Thanh ghi dich  126-127

Thanh ghi 16-17, 59-66, 69,
126-127, 165

Thanh phan 3, 5, 9-10, 12, 19,
21, 27-29, 30, 36, 44, 46, 56,
58, 85

Thap phan 61, 67, 113, 134

Thé nhé¢ 29, 31, 87

Thiét bi 1ap trinh  12-14, 19, 25,
30-31, 56, 86-88

Thiét bi ngoai vi 5, 30, 32, 34-36,
47, 52, 58

Thiét bi truong 13, 42, 44, 47-48
Thiétké 3, 6, 9-10, 12, 19, 25,
84-86, 89-90

Thoi gian thyc 18, 31

Thuat toan 10

Thuong kin  90-91

Thuong mé 90

Tramchu 21

Tramté 22

Tructiép 9, 19, 30, 44-45, 55,
59, 85, 88-89, 98

Vao/ra 5, 6, 9-10, 12-13, 15-18,
20-21, 24, 26-27, 32-34, 36, 42,
44-55, 57-59, 69, 75, 83-86,
107, 113-114, 119, 122, 128,
131, 140, 144-145, 147, 149-150,
152, 154-156, 159-163, 165,
167, 169

Vung anh  16-18, 33, 36, 39,
56-58, 70, 73, 93-94

Vung nhé dac biét 51, 66, 70

Vung nhé 16, 28, 35, 44, 48-49,
51-52, 55-56, 65-68, 70-73, 116

Xung 27, 37, 45, 48, 68-69, 73,
108, 111-112, 116, 124-127,
155
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Bo DIEU KHIEN LOGIC KHA TRINH PLC
VA UNG DUNG

NHA XUAT BAN BACH KHOA HA NOI
Ngd 17 Ta Quang Blru - Hai Ba Trung - Ha Noi
DT: 04. 38684569; Fax: 04. 38684570
http://nxbbk.hust.edu.vn

Chiu trach nhiém xuat ban:
Giam dc - Téng bién tap: TS. PHUNG LAN HUONG

Bién tap: PO THANH THUY
Sira ban in: vii THI HANG
Trinh bay: NGUYEN KIM CHI

In 500 cudn khé 16 x 24 cm tai Cong ty TNHH in - thwong mai va dich vu
Nguyén Lam, s6 352 dwong Giadi Phdng, Thanh Xuan, Ha Noi.

S6 xuat ban: 205 - 2015/CXBIPH/14 - 02/BKHN; ISBN: 978-604-938-208-6.
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