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Chuong 1. Tong quan vé PLC va Fx5U ciaia Mishubishi

1.1. Giéi thiéu chung vé b diéu khién logic kha trinh (PLC — Programmable Logic
Controller)

Bo diéu khien logic kha trinh PLC Ia thiét bj dién tir ban dan thuc hién cac ham diéu khién
logic bang chuwong trinh thay thé cho cac mach logic kiéu ro le (tiép diém va phi tiep diem).

V& ban chat, PLC 1a hé vi xt Iy duoc thiét ké twong ty may tinh s, véi ngén ngit lap trinh
riéng gan giii voi nguoi xir dung, dugc tng dung trong cac bai toan diéu khién logic. Hat nhan
cua hé 1a b vi xir ly thuc hién cac phép tinh s6 hoc va logic cling véi cac thanh phan cau thanh
hé nhu bo nha, cac cong vao / ra, ...

V& pham vi ttng dung, PLC 1a thiét bj dat tai day chuyén san xuat, tich hop véi cac thanh
phan cua hé théng diéu khién dé thuc hién diéu khién tryc tiép cong nghé mot qué trinh k§
thuat. PLC thuong 1am viéc trong moi trudn rat khac nghiét (nhiét d6 cao, d6 am Ién, thoi gian
hoat dong lién tuc) va gan lién véi ngudi van hanh tryc tiép thiét bi. Vi vay, PLC duoc thiét ké
va ché tao vdi céc tiéu chuan dic biét vé do bén, tinh module héa cao, ngén ngit 1ap trinh phi
hop va than thién véi trinh d¢ nguoi st dung

Vé co ban, PLC la thiét bi diéu khién & hién trudng san xuat, sat cac thiét bj va co cau chap
hanh. Tuy nhi¢ hién nay cac ho PLC hién dai dugc tich hop cac tinh nang xtr ly théng minh,
quan ly dir liéu va mé rong cac chire nang xu ly ngat. Ngoai chac nang diéu khién, PLC con
dong vai tro 1a khau thu nhap va xt ly dit liéu trong cadc hé SCADA va la mét nuat trong cac hé
diéu khién phan tan (DCS). Vi vay, véi quan diém hé théng, PLC la thanh phan co ban cau
thanh hé diéu khién.

Nhu moi thlet bi tinh, PLC gom phan ctng va phan mém. Phan cang 1 cac thiét b vat ly
cau thanh hé gom ngudn cung cap, CPU, module vao/ra va cac thiét bi phu trg... Cac thlet bi
vat 1y dugc lap ghép vai nhau tao thanh mot cau hinh vat Iy caa hé théng. Phén mém bao gém
hé diéu hanh va chuong trinh tng dung. Hé diéu hanh do nha san xuat cung cap dugc cai san
trong bo nhé cau PLC. Chuong trinh (ng dung do nguoi sir dung lap bang ngén ngix 1ap trinh
ctia PLC dé thyc hién mot thuat toan (algorithm) diéu khién xac dinh. Gitra phan cting va phan
mém c6 méi lién hé chat ché véi nhau. Mot chuong trinh @ng dung chi dugc thiét lap trén co
s& mot cau hinh vat 1y cu thé. Nguoc lai, mot hé théng chi ¢d thé thuc hién dugc dung thuat
toan diéu khién néu chuong trinh d6 dugc thiét ké phi hop vai cau hinh cuaa né.

Tinh wu viét caa PLC.
Viéc str dung PLC thay thé cac bo diéu khién logic ndi day dem lai cac loi ich can ban.

Céc bo diéu khién logic ndi day co dic diém chung la cac phan tir logic 1a cac phan tir vat
ly. Bo diéu khién logic néi day thuc hién ham diéu khién bang so d6 ndi cac phan tir logic bang
day dan vat ly (day dan dién, mach in) da duoc ndi cang. Vi vay hé nay chi thuc hién mot ham
diéu khién nhat dinh. Muén thay d6i ham diéu khién can phai thay d6i cau tric caa hé. Do 1a
tinh khéng mém déo caia bo diéu khién logic néi day. Ddi véi cac hé phuc tap, nhiéu phan ti
thi tinh khdng mém déo 1a mot nhuoc diém 16n. Tuy nhién, wu diém caa bo diéu khién logic
ndi day phu hop vai cac hé don gian, it phan tir va cong suit lén.

biac diémq cua PLC la cac phan tir logic duoc dinh nghia bang chuong trinh va thyuc hién
ham dieu khién bang chuong trinh (hinh dudi).
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So dd hé diéu khién logic ding PLC

Trong so d6 ndy cac module vao va module ra la céc thiét bi két néi voi cac phan tir logic
bén ngoai. Chuong trinh dieu khien duoc luu giir trong bo nhé. PLC thuc hién tuan ty cac lénh
cua chuong trinh dé diéu khién cac thiét bi twong ty nhu so d6 diéu khién kiéu noi day..

PLC da thuc hién thay thé cac mach logic ndi day bang cac “mach logic lap trinh dugc”.
Trong cac mach logic nay c6 thé cit bo, chén, thém vao cac phan tir mot cach dé dang va don
gian. Trong thuc té, viéc thay d6i tham sé diéu khién cta chuong trinh, tham chi thay doi
chuong trinh diéu khién thudng xuyén xay ra khi thay doi san pham, thay déi cong nghé. Doi
vé6i hé diéu khién logic ding PLC, ciing mot cau tric vat 1y ¢é thé thyuc hién cac ham diéu khién
khéc nhau, tiy thudc vao chwong trinh. Nghia 14, c6 thé thay d6i ham diéu khién ma khéng can
thay doi cau trc cia hé. P6 1a tinh mém déo ciia PLC. Tinh mém déo nay d¢am bao PLC duoc
sir dyung ¢6 hiéu qua cao trong cac hé phuc tap, c6 nhiéu phan tir. Ngoai ra, wu diém cua PLC
la hoat dong tin cay, tiéu thu nang luong it, dé dang ma rong hé thdng, viéc chuyén giao cong
nghé dugc nhanh va hiéu qua hon so véi cac hé logic néi day. Han ché cua PLC 1a tinh tac dong
nhanh khéng cao va chi str dung tao ra c4c tin hiéu diéu khién cdng suat nho. Mot uu diém can
nhan manh khi mg rong pham vi ing dung cua PLC 12 ¢6 thé tién hanh mé phong khi khao sat
va thiét ké hé thdng. PLC vai céc chire ning truyén thong co thé két ndi mang véi céc bo diéu
khién khac, vai cac hé thong may tinh va diéu khién dé thuc hién cac chirc ning diéu khién qua
trinh, diéu khién phan tan, thu nhap dit liéu va giao dién may- nguoi.

1.2. C4u trac PLC

Thanh phan co ban cua PLC gom c6: khéi xir Iy trung tam (CPU — Central Procesing Unit),
cac module vao/ra, nguon cung cap (Power Supply Unit) va thiét bi lap trinh (Programming
Device).

Chuong trinh dugc soan thao trong thiét bi 1ap trinh va duoc nap vao bo nhé cua PLC. Cac
module vao/ra la cac cong phép ndi PLC véi thiét bi bén ngoai(goi 1a thlet bi truong- Field
Device). Cac cong vao/ ra co nhiém vy chuyén déi thich ung gitta céc nQUOn tin hiéu va PLC.
Cac module vao la céc thiét bi nhan tin hiéu tir thiét bi vao, chuyén déi thanh dir lidu, vi du:
phim bim, cdng tic hanh trinh, cam bién, chuyén mach... Cac module ra 1 thiét bi ghép ndi
PLC vai cé4c thiét bi ra, chuyén ddi dix liéu thanh tin hiéu diéu khién cac co cau chap hanh, vi
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du: ro le, van. Bén... So dd ndi cac thiét bi vao/ra (1/0) véi cac module vao/ra dugc trinh bay
trén hinh dudi.

CHUONG THE GIOI
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So do cAu trdc cua PLC

Trong thuc té, cac cong vao/ra c6 hai loai: loai cé dinh (Fixed) va loai dang module héa
(Modular). Loai c6 dinh dugc sir dung cho cac PLC c& nho, cac cong vao/ra gén cd dinh vao
kh01 CPU, khong thay doi duoc vi tri. Uu diém cua loai nay |a gia thanh thap. Tuy nhién néu
muén mé rong cong vaolra can phai trang bi thém khbi mo rong tuong tng. Loai module hoa
dugc st dung trong da sé cac trudng hop va la cau tric tiéu chuan cia PLC. Cac module vao/ra
c6 thé thao lap, thay doi vi tri d& dang trén cac khe ciam (Slot) va cac rénh (Rack). Cau tric kiéu
nay (bao gom ca cac dau ni) tao thanh bang mach Bus (Backplane), trén do coe thé lap céc
khdi nguon, CPU, module vao/ra, module ma rong... va thuc hién trao doi thong tin véi nhau.
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So @6 module vao (a) va module ra (b)

Khbi nguon cung cap ngudn mot chiéu cho cac khi duoc lap dat vao bang mach Bus. Cong
suit cua khdi ngudn dugc chon tiy thudc vao cau hinh cua hé. Trong da s cac truong hop,
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ngudn cung cap nay khdng phll hop vsi cac thiét bj truong. Vi vay, cac thiét bi truong thuong
dugc cung cap bang nguon ngoai riéng.

Khébi CPU 1a bo ndo cua PLC, hat nhan la bo vi xir ly quyét dinh tinh chat va kha ning cua
PLC: toc do xtr ly, kha ndng qua trinh vao/ra... CPU thuc hién chuong trinh trong bd nhé chuong
trinh, dua ra cac quyét dinh va trao doi thdng tin vi bén ngoai théng qua cac cong vao/ra.

1.3.Nguyén tic hoat déng co ban cia PLC: vong quét chwong trinh

PLC hoat dong theo nguyén tic quét vong (Scan). Mai vong quét (Scan Cycle) bao gom ba
giai doan co ban dugc trinh bay trén hinh dudai.

Start Start

Guri tin Gtri tin

hi¢u ra Poc tin hi¢n ra Poc tin
hiéu vao hiéu vao
Thuyc hién Thuyc hién
chuong trinh chuong trinh
(a) Vong quét co ban (b) Vong quét véi cac vong quét phu

So d6 vong quét thuc hién chuong trinh cua PLC

~ O giai doan thir nhat, PLC doc trang thai tin hi¢u & cac module vao, giri vao ving dau vao
dé lam d liéu thuc hién chuong trinh.

Giai doan th hai la thyc hién chuong trinh trong bo nhé. Két qua thuc hién chuong trinh
la dir liéu va cac quyét dinh duoc luu gitt trong bo nhé dung cho vong quét sau hay dua module
ra.

~ Giai doan thir ba, PLC gt dir ligu dén vang dau ra va bién doi thanh tin higu diéu khién co
cau chap hanh noi vai module ra. khi d6, mot vong quét dugc hoan thanh, vong quét tiép theo
bat dau va qua trinh dugc thyc hién lién tuc khéng ngung.

Qua trinh doc tin hi¢u vao va gui tin hiéu ra goi la qua trinh quét vao/ra. Qua trinh thuc
hi¢n chuong trinh goi 1a quét chuong trinh.

Thoi gian dé thuc hién mot vong quét goi 1a chu ky quét. Chu ki quét c6 anh hudng dén toc
d6 xir ly caa PLC va anh hudng dén kha ning xu ly thoi gian thuc caa PLC. NGi cach khéc,
viéc str dung PLC trong céc bai toan diéu khién chi duoc chap nhan khi chu ki quét cua PLC
da nho so véi hang sb thoi gian cua hé diéu khién. Khi d6, c¢d thé chap nhan xu 1y dong thoi
(thoi gian thuc) duoc thay thé bang xir Iy tuan ty.

Chu ky quét phy thugc vao cac nhan t6 sau: toc do cia bo vi xu Iy cia CPU, do dai chuong
trinh, s lwong cac dau vao/ra. Ngoai ra, chu ky quét con phy thugc mot sé cac chu ky quét phu
nhu: thoi gian chuyen doi song song — ndi tiép cua hé théng vao ra phan tan (Remote 1/0), thoi
gian xir ly truyén thdng nbi tiép, thoi gian xir Iy ngat, thoi gian doc/ ghi dau vao / ra twong tu,
thoi gian thuch hién cac chuwong trinh kiém tra, canh béo hé thdng... Tuy nhién, d6i véi mot he
cu thé thi cac nhan td, trir téc d6 cua bo vi xtr ly, déu I ¢ dinh. Vi vay dé giam chu ky quét
thi phai chon CPU ¢ téc do xir ly cao.

Nguyén tic hoat dong quét vong cia CPU han ché khan nang xu ly tirc thoi cia PLC. Vi
vay, PLC chu yéu duogc sur dung trong cac hé diéu khién qua trinh bién thién cham. Tuy nhién,
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cac PLC hién dai da dugc trang bi va tdng cudng cac tinh ndng xur ly ngét ngay cang hoan thién
de xu ly nhanh va kip thoi.

Vian d xir Iy vong quét dau tién can phai duoc quan tam khi tng dung PLC. Diéu nay la do
& vong quét dau tién, cac dit liéu déu chua sin sang, hé dang ¢ qua trinh khai tao. D4i véi cac
hé ma qué trinh khai tao khdng anh huong dén qua trinh diéu khién thi c6 thé bo qua. Nguoc
lai, cc hé théng khac can luu ¥ vong quét nay. Vi vdy, PLC déu cung cap co trang théi co gia
tri bang 1 & vong quét dau tién va bang 0 ¢ cac vong quét khac, goi l1a First Scan Flag. Nguoi
str dung c6 thé dung cd trang thai nay dé tién hanh khai tao va thiét lap cac diéu kién ban dau
cho hé théng.

Sw khac biét gitra PLC va PC

V& ciu tric, PLC tuong ty nhu may tinh sé. Tuy nhién, gitta PLC va may tinh sé c6 su khac
nhau vé can ban.

Thir nhat, PLC duoc thiét ké dé hoat dong trong méi trusng cong nghiép rat khic nghiét
véi su thay doi lon veé @ am, nhiét @6 va nhiéu manh.

Thir hai, phan cing va phan mém ciia PLC dugc thiét ké dé sir dung va phi hop vai trinh
d6 ciia nguoi van hanh truc tiép tai day chuyén san xuat. Phan cing duoc ché tao ¢ dang céc
module tiéu chuan dé lap rap, bao dudng. Chuong trinh cia PLC duogc biéu dién mot cach tiéu
chuan khéng chinh thtc ¢ dang gian do thang (LAD) rit truc quan va dé& sir dung. Mdi ho PLC
c6 hé diéu hanh riéng va chi sir dung mot ngdn ngir 1ap trinh do nha san xuat cung cap. Vi vay,
khong thé chay chuong trinh ciia PLC héng nay trén PLC cua hang khac. Trong khi dé, may
tinh c6 thé cai dat nhiéu hé diéu hanh, c6 thé sir dung nhiéu ngdn ngir lap trinh. C6 thé sir dung
may tinh vai trd nhu PLC, tham chi c6 thé chay chuong trinh mé phong PLC trén may tinh.
may tinh duoc cai dat phan mém lap trinh trg thanh thiét bi 1ap trinh cho PLC va diéu khién
PLC. May tinh c6 thé sir dung nhu thiét bi giao dién nguoi may trong cac hé diéu hanh ma PLC
vira 1a cac bo diéu khién, vira 1a thiét bi thu nhap dix liéu.

Thtr ba, may tinh la thié; bi tinh toan phuc tap, ¢6 chire nang da nhiém (Multitask). Bo nhé
cua may tinh cé thé chira dong thoi nhiéu chwong trinh. Trong khi d6, PLC chi thuc hién mét
chuong trinh dugc luu trit trong bd nhd RAM.

Thi tu, PLC hoat dong theo nguy@n tac quét vong, may tinh hoat dong theo nguyén tac xu
ly ngat.

Cac PLC hién dai dugc hoan thién vé toc do tinh toan, ma rong bo nhé, tang cudng trang
bi cac chirc nang tinh toan va xir Iy ngit dé thu hep khoang cach so véi may tinh. Vi vay, cac
PLC hién dai ngoai chirc ning co ban 1a diéu khién logic, né con 1a mot tram tinh toan dong vai
tro nhu cac bo diéu khién qua trinh, diéu khién vi tri va xir ly thdng tin.

1.4. Cé&c chiing loai PLC va wng dung

PLC c6 rat nhiéu ching loai va do rat nhiéu nha san xuét cung cap. Mot s nha san xuét va
tich hop hé théng sir dung PLC do chinh ho ché tao.N6 1a mot thanh phan cau thanh hé théng
va dugc sir dung trong pham vi hep. Mot s6 nha san xuat cung cap PLC nhu 1a san pham da
dung cho ngudi thiét ké va tich hop hé thong Nha san xuat cung cap thiét bi, phan mém, hd tro
k¥ thuat va dao tao de ngudi su dung 6 diéu kién ing dung c4c san pham nay vao cac hé thong
ciia minh. C6 mot s hang san xuat dién hinh 1a: SIEMENS(Duc), ALLEN-BRADLEY, GE-
FUNUC(M$), MITSUBISHI, TOSHIBA( Nht ban)....

Do PLC duoc sir dung rat rong réi tir cac bai toan don gian dén céc bai toan phac tap, nén
PLC duoc ché tao dudi nhiéu loai khac nhau phil hop véi yéu cau cua thuc té. Viéc phan loai
PLC dua trén co so kha nang (tbc do xur ly, dung lwong bo nhé, sb luong dau vao/ ra) duoc chia
thanh cac loai chinh sau: loai nho, loai vira va loai lon.
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PLC loai nho c6 nhiéu tén goi khac nhau tuy thugc cac hang ché tao (small, micro), c6 dung
luong bo nhé dudi 2KB, quan 1y so diém vao/ra dudi 128 va dugc su dung trong cac ung dung
don gian, yéu cau it diém ra/vao.

PLC cd vira (Medium) c6 by nho dén 32KB, va quan Iy s6 dieém vao/ra dén 2048. cau hinh
caa hé co thé sir dung cac module vao/ra dac biét dé thuc hién cac churc nang dieu khién qua
trinh va xu ly théng tin.

PLC cd I6n (Large) la thiét bi phirc tap nhat c6 thé quan 1y dén 2MB bo nhé va 16.000
diém vao ra. PLC loai nay c6 ung dung khdng han che tir dicu khi€n mot qua trinh cong nghé
dén dieu khién mot phan xuong, mot nha may.

Phuong phap phan loai PLC & trén két hop vai kiéu dang ché tao s& dua ra cac chuang loai
PLC sau day.

Cac PLC c& nho thuong duoc ché tao & dang ¢ dinh (Compact, Fixed). Véi loai nay, ngudn
cung cap,CPU va mot sb diém vao/ra duoc ché tao trén cling mot (Onboard). Uu diém co ban
ctia PLC loai nay Ia gia thanh thap, nho, gon va thich hop cac tng dung nho. Sé cac diém vao/ra
trén PLC theo ty Ié 3:2, vi du, 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 c6 thé sir dung cac module vao/ra
ma rong. Tuy nhién véi PLC loai nay it khi sir dung cach mé rong nhu vay. Nhuoc diém chinh
la tinh mém déo khong cao, toc do xur Iy cham, b nhé nho, han ché sb diém vao/ra. So d6 t6
chtic PLC loai nho, dang ¢ dinh dugc trinh bay trén hinh dudi.

CAac PLC loai vira va loai 16n dugc ché tao & dang cac module riéng biét, ¢d thé thao, lap d&
dang (Modular). Cac module co ban la: ngudn, CPU, vao/ra... Pay 1a cau trlc tiéu chuan cua
PLC, ¢am bao cho PLC dugc st dung mot cach mém déo va ngudi sir dung ¢ nhiéu lya chon
cho cau hinh ciia minh. Cac module duoc lap vao cac khe cam (Slot) trén bang mach Bus (Bus
Module, Backplane).

P PE P s
L\TT||T|T||||||| FT_'_T_'_'_'_'_\

000000 (eeJe}
000000 :> 000
P LC KHOI VAO/RA
MO RONG
000000 <:| (eeJe}
000000 000

Cac thiét bidaura

PLC loai nhé, dang cé dinh.
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Ung dung cia PLC _duoc chia 1am 3 nhom chinh la: Don nhiém (Single), da nhiém
(Multitask) va quan 1y diéu khién (Control Manegment).

Ung dung don nhiém Ia chi st dung mot PLC duy nhat dé diéu khién mot qua trinh ki thuat,
Do 1a mot khoi dieu khién doc lap, khong co trao doi théng tin vai may tinh hoac cac PLC khéc.
Cau hinh cua hé c6 thé dung PLC céc loai nho, vira hoac lon.

Ung dung da nhiém thuong sir dung PLC ¢& vira dé diéu khién mot cong doan cua day
truyen san xuat hodc dé dicu khien mot vai qua trinh ky thuét voi so lugng diém vao/ra thich
hop. Moi PLC c6 the thanh mét nat trong hé dieu khien phirc tap (vi du: h¢ dieu khien DCS).
Khi do, yéu cau c6 su trao doi di liéu, thdng tin gitra cac PLC véi nhau, hoac gitra PLC va cac
thiet bi khac (nhu may tinh, tram ki thuat...). Viée trao doi dit liéu, thong tin nho truyen thong
mang theo chuan cong nghiép.

Ung dung quan 1y diéu khién thuong sir dung cac PLC ¢& I6n, véi cau hinh cia h¢ 1a mot
mang LAN dieu khien thong nhat, co su trao doi dit li¢u va thong tin gitra cac thanh phan cua
hé. Trong d6 PLC dong vai tro la bo diéu‘khién3 dong (héyi quan ly hqat dong toan bo hé la tram
chu (Master). Céc PLC khac la cac bo dieu khién va dong thoi Ia thiét bi thu nhap dit liéu phuc
vu cho cong tac quan ly va theo ddi hé thong goi tram t& (Slave).

1.5. Céc kiéu chwong trinh

Hién nay c6 mot sé kiéu chuong trinh duoc qui chuan héa qubc té va goi la tiéu chuan lap
trinh IEC-61131. B¢ la:

+ Chuong trinh kiéu danh sach Iénh - Instruction List (IL), ddy 1a ngon ngit bac thap thé
hién dudi cac cAu 1énh va chuong trinh 13 tap hop mot dy Iénh lién tiép gidng voi Assembler.
Khi thé hién & dang db hoa c6 hinh thirc giéng nhu v& mach dién kinh dién va goi la Ladder
program.

+ Chuong trinh kiéu cau trdc — Structured Text (ST), day 1a ngdn ngit bac cao nhu C, nén
thuc hién céc phép géan gia tri cac bién, goi ham va khéi ham, cac biéu thirc, cac cau lénh diéu
Kién va cac vong lap.

+ Chuong trinh kiéu khdi ham — Function Block (FB): 1a mot ngdn ngir d6 hoa, dién ta qué
trinh theo dong tin hiéu gitra cac phan tir, kha twong ty voi so dd mach dién tu logic.

Function Block (FB) : 1a mot ngon ngix d6 hoa, dién ta qu4 trinh trén phuong dién dong tin
hiéu giita cac phan tur; trong ty so dd ciia cac mach dién ti.
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Céc kiéu chuong trinh PLC

+ Chuong trinh kiéu Iwu dd trang thai tuan ty - Sequential Function Charts (SFC). SFC
dugc phat trien tr ngon ngir GRAFCET (la mot cong cu do hoa miéu ta chuoi hanh dong). SFC
la m 6t cbng cu rat manh trong miéu ta cau truc hé thong diéu khién tuan ty.

+ Chuong trinh kiéu khoi dieu khien — Control Module (CM), 1a dang luu do diéu khién &
murc do rat cao, trong do khong chi thé hién logic diéu khién va cac phép todn ma con thé hién
ca cac dir liéu,, truyén thong. ..

M3i kiéu chuong trinh ¢6 wu-nhuoc diém riéng, dé két hop dugc cac wu diém cia ting loai
vao mot chuong trinh, hién ndy cac hing da thiét ké dé cho phép trong mot chuong trinh ¢ thé
lap trinh dong thoi theo nhiéu kiéu. Thong thuong lay chuong trinh Ladder 1a cét, trong timng
doan c6 thé chuyén sang ding FB, ST...

1.6. Thiét bi va cong cu lap trinh

Pé dua chuong trinh vao PLC can c6 ¢ong cu lap trinh twong ¢ng. Thiét bi 1ap trinh dugc
sir dung dé soan thao chuong trinh, nap vao bo nhé cua PLC. Ngoai ra, thiét bi 1ap trinh con
duoc sir dung dé theo ddi, g& roi, thay doi Iénh, luu gilt chuong trinh va thuc hién cac thao tac
diéu khién PLC. Thiét bj 1ap trinh c6 cé4c loai sau:

+ May lap trinh cam tay do ting hang ché tao dé l1ap trinh cho riéng PLC cua ban hang va
c6 tén goi do hang dat nhu “Programmable console”, HandHeld Programmer... Thiét bi nho
gon gom cum phim bam véi mot man hinh nho trén d6 chi hién thi cac ky tu han ché, sé luong
dong trén man hinh ciing it (dudi 6 dong). Do vay chi c6 thé I1ap trinh kiéu danh sach Iénh STL.
Do kha nang han ché nén hién nay rat it ding.

+ May lap trinh chuyén dung c6 hinh dang giéng véi may tinh ciing do hiang ché tao cho
PLC cta minh. Loai nay lap trinh dugc nhiéu kiéu do man hinh Ién nhu méy tinh, cho phép
kiém tra, theo ddi day du va d& dang hoat dong cia PLC, ¢6 thé can thiép sau vao cau tric hé
théng. Biém han ché 12 may nay chi 4p dung duoc cho PLC caa mét hang.

+ Lap trinh trén may tinh PC thong thuong cé cai dat phan mém Iap trinh do hang ché tao
PLC thiét ké va giir ban quyén. Lap trinh dugc nhiéu kiéu chuong trinh tly theo phan mém,
ciing cho phép ngudi sir dung theo rdi ddy du ca qué trinh lap trinh (Off-line) va quan sét hoat
dong caa PLC (ché do On-Line). Trén mot may tinh PC c6 thé cai dat nhiéu phan mém lap trinh
cua cac hang khac nhau dé lam viéc duoc véi cac PLC cua nhiéu hing. Do wu diém nay nén
phuong phap nay dugc sir dung rong rai trén khap thé giéi.
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o The 5000€
portable programming
PC from 1996!
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1.7. Cac dau vao/ra s6
Module vao ra sé.

Module vao ra sé (digital /O module) 1a loai module phé bién nhat, 1a thanh phan cau hinh
co ban va phong phu nhat cua plc. Module vao ra roi rac la cong giao tiep véi cac thict bi vao
vao va thiét bi ra kiéu on/off.

1 Module vao rai rac.

Module vao roi rac thuc hién cac nhiém vu nhan tin hiéu tir cac thiét bi vao, bién d6i thanh
cac tin hi¢u so6 gui den CPU. Modul roi rac la thiét bi giao tiep gitta PLC va thiét bi vao.

Céc thiét bi vao ra roi rac 1a cac tin hiéu logic nhu chuyén mach (selector switch), phim
nhan (push button), cdng tac hanh trinh (limit switch), cac ti€p diém la dau ra cua cac b¢ dieu
khién (contact type), cac loai cam bién tiém can (proximity sensor), cam bién quang (photo
sensor)...

MAi thiét bi vao ndi véi module vao tai 1 diém cd vi tri xac dinh goi la diém dau vao (Input
point). Mdi diém dau vao tuong Gng véi 1 dia chi cua Bit dir liéu trong ving dau vao. Gia tri
cua bit dix liéu phan &nh trang thai caa tin hiéu vao. Néu tin hiéu vao & mac cao (vi du, dbi voi
tin hiéu xoay chiéu 1a 24 VDC, dbi vai tin hiéu xoay chiéu 1a 110 VAC hoic 220 VAC thi Bit
tuong g o gié tri 1a 1. Néu tin hiéu vao & muc thap (V) thi bit twong wng c6 gié tri bang 0.

Trén cac module vao déu c6 LED chi thi trang thai caa tin hiéu. Mach dién cua khéi CPU
va mach ngoai dugc céch ly bang phan tir quang (optocouple). So dd khéi chirc niang cia module
dau vao duoc trinh bay nhu hinh duéi day.

O
Tin h R Mach vao > Phan tir cach »| Mach logic —» CPU
vao ly quang
N\ J |\ J
Y Y
Phan nguén Phan logic

So d6 khéi chirc nang cua module vao rai rac.

So d6 chia 1am 2 phan: phan ngudn cung cap cho cac thiét bi vao va phan va phan tao ra
tin hiéu logic phu hop véi PLC. Vi vay tin hiéu vao c6 thé 1a tin hiéu xoay chiéu,mét chiéu voi
cac muc dién &p khéac nhau. Mach vao la cac mach bién d6i tin hiéu, mach loc nhidu. Phan tu
cach ly thuong dung 1 cac phan tir cac ly quang hoic bién ap xung. Mach logic tao ra tin hiéu
logic phu hop véi CPU va LED chi thi trang thai caa tin hiéu vao.




Chuwrong 1. Tong quan vé PLC va Fx5U cia Mishubishi

a). Pau vao xoay chiéu.
So db nguyén ly mot dau vao ciia module vao xoay chiéu voi dién ap 110 VAC/ 220VAC
nhu hinh dudi.

R
P N—
150

s — B0 _
110V AC 1 | =
|—¥
! = R3 DG| | : :MgCh ]
| P Logic  rpig

IGEDT
vao

s
[
=)
=
=
M

1

LED chi thi

trang théi tin
/ higu vao

)
)

|£

SEISISESIEIS

Q.

_ — - — —

(

Module vao
So dd nguyén ly mot dau vao cia module vao xoay chiéu va cach dau ndi

Tin hiéu vao nhan dugc tir nguon xoay chiéu L1-L2 qua phim S duoc bién dbi thanh tin
hiéu 1 chiéu nho bo chinh luu (D1-D4). Bién tré R1,R2 gilp han ché dong vao, dién tré R3 1a
1a dién tro tai cua bo chinh Iuu, diot 6n 4p D5 xach dinh ngudng nhé nhét caa tin hiéu vao.
Phan tir cach ly quang 1SO chuyén dbi tin hiéu tir ngudn thanh tin hiéu logic giri dén CPU.

Truong hop dién 4p xoay chiéu dau vao nho thuong khong sir dung cau chinh luu. So d6
nay khong sir dung mach chinh Ivu ma dung phan ti cach ly quang gém 2 LED mic song song
nguoc. Pau vao st dung mach loc théng thdp RC. Tin hiéu tir LED chi thi trang thai dau vao
PLC.

51 :
—o o IN1 o i
oo R1 R2 150 ,_N_\

Eo O 1 1 | 1 i

; IN2 —> |

<8 24EVAC C = [] _ | Mach logic | cpPu i
| R3 > |
— - — — !

| _com |

So dd nguyén Iy va so d6 néi mot dau vao cia module vao xoay chiéu, dién &p 24V AC

b). Pau vao mét chiéu.

Khi dién ap vao 1a mot chiéu thi module vao c6 cau triic don gian hon, dé thuan tién cho
nguoi dung cé loai cho phép st dung tly y dau cua dién &p vao.

S1 ST
—O O—):v‘ IN1 He i
S2 | R1 S¢S ’—N—‘ ;
0 0K —3 » ; ! ;
L IN2 , : |

R2 | | | Mach logic | cPu

| i : —»

[ : ! :

" “com oo ' i
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a) Str dung ngudn mot chiéu ¢ dinh.

IN2

- =

¥
-
Mach logic | cpu
-

b) Sir dung ngudn 1 chiéu tiy y

So dd nguyén ly mot dau vao ciia module vao mot chiéu dién ép 24V DC.

Viéc phan loai module vao roi rac dua trén sé luong cac diém vao trén module va kiéu
tin hiéu vao. Trén co so O lugng dau vao trén module ¢6 cac loai 8 diém 16 diém 32 diém....

Trén co so kiéu tin hiéu vao c6 céc loai 5VDC, 24V AC/DC, 48V AC/DC, 110V AC/DC,

220V AC/DC.

2. Nguyén ly dau ra sb

Cac module ra roi rac thuc hién cac nhiém vu nhan dix liéu tir CPU, bién d6i thanh tin hiéu
phU hop diéu khién céc thiét bi ra (co cau chap hanh). So d6 néi thiét bj ra véi module ra roi
rac duoc trinh bay nhu hinh dudi.

—
— _r‘L _____ ': ch R
CPU Logic | ICéchlydign! | Y20
> il T—_|mach die

LED dé hién thi
trang théi/déu ra

—)—= L1

— L2

So d6 ndi thiét bi ra véi module ra roi rac

Cac thiét bi ra 1a cac thiét b logic nhu: dén, ro le, contactor, van,... D6 1a cac thiét bi
6 hai trang thai ON/OFF.

MJi thiét bi ra logic ndi véi module ra tai mot diém c6 vi tri xac dinh goi 1a diém dau
ra (Output Point). Mdi diém dau ra tuong tng véi mot dia chi caa Bit di liéu trong ving dau
ra. Gié tri caa Bit dir liéu quyét dinh trang thai cua thiét bi ra. Néu gié tri cua Bit bang 1 thi
trang thai cua thiét bi ra 1a tich cuc (Active). Néu gia tri cua Bit bang 0, thi trang thai cua thiét
bi ra la khong tich cuc (Inactive).

Trén cac module ra déu ¢ LED chi thi tin higu ra. Mach dién cta khéi CPU va mach
ngoai dugc cach ly véi nhau. So do khoi chire nang cua moule ra roi rac duoc trinh bay ¢ dudi.

P

,_N_\

CPU

Logic

Phan to . A
. .| Cac mach .| Cac thiet bj
cach ly . 2
logic daura
quang

So d6 khéi chirc niang cua cac module ra roi rac

Tin
hiéu ra
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S0 dd dugc chia lam 2 phan: phan logic va phan nguon. Cac mach logic xac dinh trang thai
dau ra phu thudc tin hiéu nhan CPU. Trang thai tin hiéu dau ra duogc chi thi bang LED. Phan tir
dau ra cé hai trang thai ON/OFF tuong ng vai tin hiéu tir mach logic

a). Pau ra role

Hinh dudi trinh bay so d6 mot dau ra kiéu tiép diém. Phan tir L 14 tai. Dau ra kiéu tiép
diém ro le dién tir sir dung nguon cung cap mot chiéu hoac xoay chiéu.

]
—»
CPU Logic
—»

i

(a) Pau ra kiéu tiép diém ro le dién tur

Pau ra kiéu role ban dan sir dung nguén xoay chiéu

o

Ro le ban dan

R —

CPU Logic
—

SSR
(Solid
stage
relay)

- COM

(b) Pau ra kiéu ro le ban dan (SSR — Solid State Relay)

b). Pau ra kiéu transistor

Mach dau ra c6 hai kiéu: NPN va PNP. Mach dau ra kicu NPN c6 dac diém: diém COM
la OV, tai L noi gitra dau ra (Out) va cuc duong cua nguon (+V)

|

i

— |

I CPU Logic %
! . :

|

|

(@) Mach kiéu NPN

Mach dau ra kiéu PNP cé dic diém: diém COM la dwong ngudn +V, tai L néi giira dau ra

(OUT) va OV.

(b) Mach kiéu PNP

Céc dau ra kiéu tin hiéu dién ap déu st dung mach collector hé, cau chi bao vé qua dong F
va chi str dung nguon cung cap moét chieu

12
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c). Pau ra kiéu Triac

_ Hinh trinh bay so do du ra kieu xoay chiéu. Phan tir dong cat la Triac. Dau ra xoay
chiéu nay cho phép dong qua tai I6n va dién 4p nguon 110VAC hoic 220VAC

So db dau ra kiéu xoay chiéu

2.1. Cac dau vao/ra twong tu

Trén thuc té PLC duoc tng dung trong cac bo diéu khién qué trinh vai ngudn tin hiéu
va doi tugng dieu khien la cac thict bi twong tu. Cac module vao/ra tuong tu la cac mach gheép
noi PLC vai cac thiét bi nay.

1. PDAu vao twong tw

Thuc chat nd 12 mot bo bién d6i tuong tu - 6 (A/D). N6 chuyén tin hiéu tuong ty & dau
vao thanh cac gia tri dudi dang so6 ¢ dau ra. Dung dé ket noi cac thiet bi do véi bo dicu khien:
chang han nhu do nhiét dg, d6 am, luu lugng, &p suat, luu lugng, khoi lugng. ...

Céc module vao twong ty nhan tin hiéu twong ty (dong di¢n, di¢n ap) tfrrthié:[ bi truong,
tur cac bo chuyén doi (Transducer), tir cac bo truyen tin hiéu (Transmitter) bién doi thanh tin
hiéu so nho bd bién doi ADC.

Module analog

Thiét bi cadm bién

- 0-10Vv Analog Input
Thiét bi N
> PAudo [*] chuyén —l/> (A/D)
N doi —> .
TmA hleu_\A/ao 4-20 Cac con so
khéng dién

_ Analog Output
Tin hiéu ra tvong tw

0-10V -« (D/IA)
4 —20 mA

Cac con sb

Tin hiéu diu vao analog theo chuéan dién &p va chuan dong dién.

Tin hiéu dién &p c6 thé 1a don cuc va ludng cuc: Tin hiéu don cuc c6 cac dai dién &p sau:
(OV= +5V), (OV = +10V), (1V + +5V). Tin hiéu ludng cuc c6 dai dién ap nhu sau:

13
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(-5V + +5V), (-10V + +10V).
Tin hiéu dong dién co dai: (OmA + 20mA) va (4mA + 20mA).

Trén module vao twong tu ¢6 thé ¢6 2, 4, 8 dau vao goi la cac kénh. Kiéu va dai tin hiéu
(V/1) &6 mdi kénh duogc chon nhd cac chuyén mach chon trén module. Ngudn cung cap cho cac
module vao tuong ty thdng qua Bus ngudn caa hé théng. Ciing c6 mot sé ho PLC yéu cau ngudn
cung cap riéng tir ngoai cho cac module vao tuong tu.

CPU nhan tin hiéu sd tix péc kénh cua module vao tuong tu nho Iénh doc riéng va Cét vao
mot vung nhé riéng do hé thong quy dinh. Moi ho PLC ¢ cach t6 chirc riéng.

Céc tham s6 dic trung cho module vao tuong tu Ia:

- Sélkénh

- Kiéu va dai tin hiéu vao

- Tré khanh vao

- Do phan dai: 8 bit, 10 bit, 12 bit, ...
- Tbc db bién d6i

- Hé s nén tin hiéu dong pha

Ngoai cac module vao tuong ty Véi tin hiéu dién ap va dong dién chuan nhu & trén, con
¢ cac module twong tw, ma tin hiéu vao nhan truc tiép tir cac sensor. Vi du, cac sensor nhiét
d6 (cap nhiét ngau, dién tro nhiét Pt 100...), sensor ap suat... Mach vao cua cac module nay 1a
cac bo khuéch dai tin hiéu nho. Vi vay, day ndi sensor voi cac dau vao phai duoc boc kim dé
chdng nhiéu.

b). Piu ra twong tw

Analog output ciing 1a mot phan cia module analog. Thuc chat nd 1a mot bo bién doi s6
- tuong tu (D/A). N6 chuyén tin hiéu sé & dau vao thanh tin hiéu twong ty ¢ dau ra. Dung dé
diéu khién céc thiét bi voi dai do twong ty. Chang han nhu diéu khién Van ma vai goc tir 0-
100%, hay diéu khién toc do bién tan 0-50Hz.

Céc module ra twong tw nhan tin hiéu sé tir CPU, bién di thanh tin hiéu dién ap va dong
dién dé diéu khién cac thiét bi truong. Thanh phan co ban ciia module ra twong tu 12 bo DAC.
Tin hiéu ra twong ty dwoc chuan hoa theo céc thiét bi trudng. Vi dy, tin hiéu ra dién ap c6 cac
daiz (OV= +5V), (OV = +10V), (1V = +5V). tin hiéu dong dién c6 cac dai: (OMA = 20mA) va
(4mA = 20mA).

Trén module ra tuong tu ¢6 thé c62,4,8 dau ra goi la cac kénh. Kiéu va dai tin hiéu (V/1)
& moi kénh dugc chon nho cac chuyén mach chon trén module.
Céc tham s dic trung cho module ra tuong tu Ia:
- Séqkénh
- Kiéu va dai tin hiéu ra
- Tro khénhra
- Do phén dai: 8 Bit, 10 Bit, 12 Bit.....
- Toc d6 bién doi
Trong thyc té, ngoai cac module vao/ra trong ty riéng bi€t, nha san XUAt con cung cap cac
module vao/ra twong tu Kiéu hon hop. Vi du, module 2 kénh vao — 2 kénh ra tuong tu, module
4 kénh vao — 1 kénh ra tuong tu.

2.2. Dir liéu va céc kiéu dir liéu trong PLC véi Fx5U

14



Chuwrong 1. Tong quan vé PLC va Fx5U cia Mishubishi

Cic kiéu dir liéu va do dai dix liéu cia FX5U

1. Cdc kiéu dit liéu

Bang danh séach cac kiéu di liéu c6 thé sir dung dé chi thi trong modun CPU

Dt liéu

Phén loai

Bit

Bit dir liéu

16-bit (dix liéu ki tu)

16-bit dang nhi phan c6 dau

16-bit dang nhi phan khéng dau

32-bit (dir ligu ki tu keép)

32-bit dang nhi phan c6 dau

32-bit dang nhi phan khong dau

S thyc (dir liéu diém noi)

S4 thuc don chinh xéc

BCD

4 chit s6 BCD

8 chit s6 BCD

String

string

2. Dp dai dir liéu

a). Kiéu dir liéu 16 bit (word data)
a) Kich thwoc dirliéu va dai dir liéu

D liéu 16 bit bao gém di¥ liéu 16 bit c6 dau va khéng dau

Trong di¥ liéu 16 bit cé dau, 1 s am dwoc biéu dién thanh phan bu cla 2

16 bit khéng dau

T 0 dén 65535

Tén dir liéu Kich thwéc Dai gia tri
Hé thap phan Hé hexa
16 bit c6 dau 16 bit (1 word) Tw -32768 dén 32767 | T 0000H dén FFFFH

Ky hiéu K*s bit thiét bi bat dau
* 1a s6 lwong chir sb (chi dinh sb trong pham vi tir 1 dén 4)
b) Pham vi ddc diém ky thuat nhém 4 bit

C6 dau: -32768 dén 32767

Dac diém KT nhém 4bit Hé thap phan Hé hexa

K1 0 dén 15 OH to FH

K2 0 dén 225 OOH to FFH

K3 0 dén 4095 000H to FFFH
K4 Khéng déu: 0 dén 65535 0000H to FFFFH

K 1a hang sbé chi s6 nhém 4 bit lién tiép

15
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Vi du:

« K1X0—4 points from X0 to X3
+ K2X0—8 points from X0 to X7
« K3X0—12 points from X0 to X13
+ K4X0—16 points from X0 to X17

X177 - X14X13 - X10 X7 X4 X3 X0

K1 specification

| range
(4 points)
K2 specification
_ range
~ (8 points)

K3 specification
_ range
"~ (12 points)

K4 specification
range
(16 points)

b). Kiéu dir liéu 32 bit (double — word data)
b) Kich thwdéc dirliéu va dai dir liéu
D liéu 32 bit bao gém di¥ liéu 32bit c6 dau va khéng dau
Trong di¥ liéu 32bit c6 dau, 1 sé am dwoc biéu dién thanh phan bu cta 2

Tén dir liéu Kich thwéce Dai gia tri
Hé thap phan Hé hexa
32 bit c6 dau 32 bit ( 2 word) Tir -2147483648 | Tir 00000000H dén
dén 2147483647 FFFFFFFFH
32 bit khdng dau Tw 0 dén
4294967295

X ly di¥ liéu 32 bit voi bit thiét bi: 1 bit thiét bi c6 thé dwec xi Iy nhw 32 bit bang
cach biéu dien 4bit

Ky hiéu K*s bit thiét bi bat dau

* 1a s6 lwong chir s ( chi dinh sb trong pham vi tv 1 dén 8)

b) Pham vi ddc diém ky thuat nhém 4 bit

P3c diém KT Hé thap phan Hé hexa
nhém 4 bit
K1 0 dén 15 OH to FH
K2 0 dén 225 00H to FFH
K3 0 dén 4095 000H to FFFH
K4 0 dén 65535 0000H to FFFFH
K5 0 dén 1048575 00000H to FFFFFH
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K6 0 dén 16777215 000000H to FFFFFFH
K7 0 to 268435455 0000000H to FFFFFFFH
K8 32 bit c6 dau: -2147483648 to 00000000H to FFFFFFFFH
2147483647
32 bit khong dau: 0 to 4294967295

K 1a hang sb chi s6 nhom 4 bit lién tiép

c). Kiéu BCD
a) BCD 4 chirsé

D liéu 16 bit dwoc phan chia bang 4 chir sé va méi chir sé dwoc dinh rd tir 0 dén 9
b) BCD 8 chi¥ s

D liéu 32 bit dwoc phan chia bang 8 chir sé va méi chir sé dwoc dinh ré ttr 0 dén 9

9999H 99999999H
BCD 4 bit

ECDVB bit
d). Kiéu dirliéu sé thuc
a) Kich thwoc va dai div liéu
D liéu sb thwe bao gdm di¥ liéu sé thwe don 32 bit chinh xac don

D@ lieu sb thue c6 thé duwoc lwu tri trong cac thiét bi khac véi bit thiét bi hoac trong
di liéu thwe don chinh xac loai nhan

Kiéu d liéu Kich thwéc Dai gia tri

Sé thwec don | Sb duwong 32 bit (2 tr) 2 126 < g6 thye <2 128
S60 0
S6 am -2 128 < 5 thyc <-2 126

CAu hinh cta di liéu sb thwc chinh xac don

D@ liéu s6 thwe chinh xac don gom c6 1 dau (sign), phan dinh tri (mantissa), s6 md
(exponent) va dwoc biéu thi nhw duwdi day:

D4u 1. | Pnhan dinh tri x 2mi

Trong do: phan dau 1a 1 bit; phan dinh tri 23 bit va phan sé mi 8 bit.

[, I.'.'
'\ W
IH‘.,' )
b31  b3o0 b23 b2z b16 bis b0
'x_Y_Jk AN
W W
dau 50 mil dinh tri

e DAu (sign) 1 bit
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Chuwrong 1. Tong quan vé PLC va Fx5U cia Mishubishi

Bit nay déc trung cho dau duong hodc am cia 1 s6. “0” biéu thi mét s6 dwong hoac
0. “1” biéu thi mot s6 am.
e Phan dinh tri (mantissa) 23 bits

M6t phan dinh tri (logarit) nghia 1&8 XXXXX....of 1.XXXXX....x2N dai dién cho mot s6
thwe chinh xac don trong hé nhij phan.

e Phan mi (exponent) 8 bits

Mot s6 mi tire 1a N cia 1.XXXXX....x2N dai dién cho mot s thwe chinh xac don
trong hé nhi phan.

e). Kiéu dir liéu chudi ky tw (Character string)
a) dinh dang cda kiéu di liéu chudi ky tw

Kiéu Ma Ky tu
Chudi ky tu Ma ASCII

Ky tu cubi
NULL (00H)

D@ liéu chudi ky tw dwoc lwu trong thiét bi hodc mét mang theo thi tw tang dan

Lower » Upper
(1) >
ABC -+ XYZ
'ABC - XYZ'
(1): Character code string
Dai di¥ liéu
Kiéu S6 luong t6i da cua chudi S6 luong téi da cua chudi
Ky tu Ky tu c0 thé dugc xi ly
trong chuong trinh
Chudi Ky tu 255 byte ky tw don (trirky | 16383 ky tu ( khong bao
tw NULL & cubi) gdm Ky tu NULL & cubi)

S6 words can thiét dé lwu trie div lieu

S6 byte chudi ky tu S6 words can thiét dé luu trix chudi ky tu

0 byte 1 [word]

S6 byte Ié (S6 byte chudi ky ty +1) + 2 [words]

S6 byte chén (S6 byte chudi ky tu :2) + 1 [words]

2.3. Bd nhé ciia PLC

1. So lwoc vé bd nhé cia PLC

B6 nhd ROM 1a b nhé cung (nhd vinh citru) dung dé nhé chuong trinh diéu hanh co ban
do nha san xuat ghi.
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B6 nhd EPROM, EEPROM, 14 bd nhé ciing c6 thé 1ap trinh lai dwoc bang cac cong cu lap

trinh, dung dé dé luu nhé chuong trinh wng dung.

B6 nhd RAM 1a bo nhé dong dung dé nhé chuong trinh va cac két qua tinh trung gian. Bo
nhé nay thuong dugc nudi bang Pin, viéc thay pin hoic trong thoi gian dai khdng sir dung phai

theo chi dan cua nha san xuét.

Phan viing bo nhg: Mbi loai PLC c6 ky hiéu va cach phan viing bo nhé ciing nhu dung
luong cua mdi ving la khac nhau. Néi chung viing nhé ciia PLC duoc phén thanh cac ving sau:

- Vung nhé vaol ra;
- \Vung nhé trung gian;
- Ving nhé giao tiép;
- Vung nhé Timer, Counter;
- Vung nhé chuyén dung.
2. Céc vung nhé trong FX5U

Kiéu Ky hiéu — dai dia chi 5
Phan loai . i Tén ving ynie At H¢;co
du liéu SO
Thiétbi | Bit Pau vao (X) 1024 diém *1 8
nguoi Bit Piura (Y 1024 diém *1 8
dung i aura (Y) iem
Bit Role trung gian (M) 32768 diém 10
Bit Role chét (L) 32768 diém 10
Bit Role lién két (B) 32768 diém 16
Bit Chi bao (F) 32768 diém 10
Bit Role lién két dac biét (SB) 32768 diém 16
Bit Role budc (S) 4096 diém (fixed) 10
Bit/word Timer (T) 1024 diém 10
Bit/word Retentive Timer (ST) 1024 diém 10
Bit/word Bo dém thuong (C) 1024 diém 10
Bit/double Bo dém dai (LC) 1024 diém 10
word
Word Thanh ghi dir liéu (D) 800 diém 10
Word Thanh ghi chi sé (V) 16 16
Word Thanh ghi lién két (W) 32768 diém 16
Word Thanh ghi lién két dic biét (SW) 32768 diém 16
Thiétbi | Bit Ro le dic biét (SM) 10000 diém (Fixed) 10
he thong "yyorg Thanh ghi dac biét (SD) 12000 (fixed) 10
Thiétbi | Word Ving médun truy cap (G) 65536 diém 10
modun
truy cap
Thanh Word Thanh ghi chi muyc (2) 24 diém 10
ghi chi
muc
Double Thanh ghi chi muc dai (LZ) 12 diém 10
word
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Tap Word Tap thanh ghi (R) 32768 ¢ thé thay doi 10
thanh ghi
Nesting _ Nesting (N) 15 diém (fixed) 10
Con tro _ Con tro (P) 4096 diém 10
_ Con tro ngit (1) 178 diém (fixed) 10
C6 dau 16 bit -32768 dén 32767 10
He 0(0}55 10 | Khong dau 16 bit 0 dén 65535 10
. C6 dau 32 bit 2147483648 dén 10
Hang so 2147483647
Khong diu 32 bit 0 dén 4294967295 10
Hé cos6 16 | 16 bit 0 dén FFFF 16
Hexa (H) 755 pit 0 dén FFFFFFFF 16
Sé thuc E-3.40282347+38 dén E-1.17549435-38; 0 ; _
(E) E1.17549435 dén E3.40282347+38

*1. Tong sé diém thuc dung cho ca hai ving vao ra (X/Y) 1a 256 diém.
3. Cac vung nhé va chirc nang cia Fx5U
a) . Vung vao

Input (X) la viing nhé cung cap cho CPU céc lénh va dit liéu bang cac thiét bi bén
ngoai nhu nit nhan, ¢éng tic lwa chon, cng tic gidi han, cong tac sb..

b). Vung ra

Output Y 12 viing nhé luu trit két qué dura tin higu diéu khién cho céc thiét bj bén ngoai
nhu dén bao, hién thi so, cong tac to, cudn day dién tir v.v..

c). Vung trung gian

~Internal relay (M) la thiét bi duoc str dung nhu mot ro le phu bén trong md dun CPU.
Tat ca cac ro le trung gian dugc tat bang cac hoat dong sau:

e Tit ngudn mé dun CPU
e Reset
e Xoa chdt
d). Vung chét ( Latch relay (L))
Latch relay (L) 1a ro le phu c6 thé chét (dy phong bang pin) trong mé dun CPU.
Két qua tinh toan (thong tin ON/OFF) duoc chét khi thuc hién céc hoat dong sau
e Tit ngudén mé dun CPU
e Reset
3. Vung lién két

Thiét bi duoc sir dung nhu mét phan phu caa CPU khi 1am mai dit liéu bit gitta mo6 dun
CPU va mo6 dun mang.
Gui/nhén dix lieu qua lai gitta nhing m6 dun mang ro le lién két (LB) va ro le lién két

(B) trong md dun CPU. Pat méi dai bang thdng sé ciia mé dun mang va khong thé sir
dung ro le 1ién két cho nhitng muc dich khac.
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e). Vung lién két dic biét

Théng tin va trang thai 15i cia cac md dun mang 1a du ra dén céc ro le lién két dic biét
trong pham vi mang. Ro le lién kiét dic biét (SB) la thiét bi dwoc sir dung nhu mot diém
dén 1am mai cho céc ro le lién két dic biét trong mang va khong duoc sir dung cho cac
muc dich khac.

). Vung trang thai

Thiét bi duoc sir dung v6i cc Iénh Step ladder. O dau Step ladder khong duoc sir dung
no co thé dugc dung cho cac muc dich nhu ro le phu.

g). Vung Timer
La thiét bi ma & d6 phép do bat dau khi cudn hat timer bat, thoi gian tang 1én dén khi gia
tri hién tai dat d&én gia tri cai dat, va khi d6 tiép diém timer duoc bat. timer ciing 1a mot kiéu
bo dém thém vao. Khi thoi gian dém tiang, gia tri hién tai va gié tri dém 1a nhu nhau. Trong
PLC c6 nhiéu dang Timer khac nhau
h). Vang b dém
C6 chirc nang dém sé lan ting cac diéu kién dau vao trong chuong trinh. Khi gia tri dém
dat gi4 tri cai dat thi tiép diém ngd ra cia Counter bat ON. Trong PLC ciing c6 nhiéu loai
Counter.
i). Vung thanh ghi dix li¢u
La thiét bi c6 kha nang luu trit dit lidu sb.
k). Vung thanh ghi lién két va thanh ghi lién két daic bigt
e Thanh ghi lién két (LW)

La thiét bi duoc sir dung nham muc dich nhu mét thiét bi phu CPU khi 1am méi dit liéu
tu gitra m6 dun CPU va m6 dun mang.

Guri/Nhan dit lieu qua lai Ian nhau gitta cac thanh ghi lién két trong m6 dun mang va
thanh ghi lién ket trong md dun CPU. DBat méi pham vi su dung bang cac thong so cua mo
dun mang. C&c thanh ghi lién két khong dugc stir dung cho cac muc dich khac.

e Thanh ghi lién két dic biét (SW)

Dit liéu tir nhu 1a thong tin va trang thai 16i ctia cac mo dun mang 1a dau ra dén cacrole
lién ket dac biét trong pham vi mang. Cac thanh ghi lién ket dac biét (SW) la cac thict bi
duoc sir dung nhu mot dieém dén 1am mai cho cac thanh ghi lién két dac biét trong mang
va khong dugc stir dung cho cac muc dich khac.

[). Vung ro le dac biét

Plc chira cac ro le ndi voi cac thang sé dugc cd dinh. Vi vay né khong thé duoc sir dung
trong chuong trinh nhu mot ro le ndi thong thuong. Tuy nhién n6 c6 the dugc bat/tat de
dicu khien CPU khi can thiet.

m). Vung thanh ghi dac biét

Plc chira céc ro le ndi voi cac thang sé dugc cd dinh. Vi vay né khong thé duoc sir dung
trong chuong trinh nhu mét thanh ghi néi thong thuong. Tuy nhién dir liéu c6 the dugc
viet dé dieu khién CPU khi can thiét.

n). Vung mo dun truy cip
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Thiét bi cho phép ban truy cap truc tiép bo nh dém caa cac md dun chirc ning thong
minh da duoc két noi dén moé dun CPU.

e Dic diém ky thuat
Pugc x4c dinh bang U[sb lwong cdc md dun chire ning thong minh]/[dia chi bo nhé dém]
e Tbcdoxily

Téc @6 xir ly cua viée doc va ghi bang thiét bi mé dun truy cép 1a nhanh hon viéc sir
dung Iénh FROM/TO.

Khi viéc doc bo nhé dém caa mot thiét bi mé dun truy cap va thuc thi qué trinh bang
mot Iénh khac

0). Vung thanh ghi chi muc
La thiét bi dwoc sir dung cho viéc danh chi muc cua cac thiét bi.
e Céc kiéu cua céc thanh ghi chi muc
> Thanh ghi chi muc Z (index register) duoc sir dung dé sir d6i chi s6 16 bit

> Thanh ghi chi muc dai LZ ( Long index register) duoc sir dung dé st doi chi s6 32 bit
p). Vung thanh ghi tap tin

La thiét bi c6 kha ning luu trir dit liéu sb
g). Vung Nesting

r). Vung con tré

La thiét bi dugc str dung nhu 1énh nhay va chwong trinh con ctia Iénh goi CALL.

Kiéu ctia con tré nhu sau:

Con tro M0 ta
Con tré chung Con tro c6 thé duoc goi tir tit ca chuong trinh
Con tré gan nhan Con tro duoc sir dung bang viéc gan dén cac nhan. Sé

qung con tro dugc gan dén nhan dugc xac dinh tu dong
bang cac céng cu k¥ thuat. Nguoi dung khong thé chi dinh
mot so con tro da dugc gén nhén.

Con tré duoc st dung cho cadc muc dich sau:
Xéc dinh nhan va noi nhay dén cho lénh nhay (CJ)

Xac dinh nhan (chuong trinh dau cta chuong trinh con) va 1énh goi dén dich ctia chuong
trinh con (1énh CALL)

+ Con tro chung. Con tré cho viéc goi churong trinh con tir tt ca cac chuong trinh dang
dugc chay.

Con tro gan nhén. Con tré cho gan nhan dugc chi dinh mét cach tu dong baoi cdc cong cu
k¥ thuat va khong duoc chi dinh truc tiep.

s). Vung con tré ngat

Thiét bi duoc st dung nhu nhén tai chwong trinh dau caa ngat. C6 thé duoc su dung cho
tat ca cac chuong trinh dang chay.
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t). Ving hang s6

Hang s6 co s6 10 (K)
Thiét bi chi rd dit liéu co s6 10 cho chuong trinh. Pugc chi dinh 1a Km ( vi du K1234)

Kiéu dit liéu tham
so cua lénh

Dai lam viéc caa cac hang sb
co s0 10

Kich thudc dix liéu

Tén kiéu dit liéu

16 bits Word( c6 d4u) K-32768 dén K32767
Word ( khéng dau)/ Bit KO0 dén K65535
string ( 16 bit)

32 bits Double word ( c6 d4u) K-2147483648 dén

K2147483647

Double word ( khéng dau)/
Bit string (32 bit)

KO0 dén K4294967295

2.4. Gidi thiéu vé PLC thé hé méi FX 5U cia Mitshubishi

Ethernet cable

RS485 CPU module

Frequency
inverter

1. Modun CPU

HMI (GOT2000 series)

i VP(

MR-J4-8

MR-J4W2-B / MR-J4W3-B

— Servo motor  Directdrive  Servo motor  Linear motor  Servo motor
motor
- = |
iQ-F Simple ™
Motion — T
Manual pulse generator
module et

Incremental synchronous encoder
-

Configuration example
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i

FX5U

Cic dic diém chung

Control Scale tir 32 dén 256 diém; téi da 512 diém bao gom ca CC-Link, AnyWireALINK
va remote 1/O

Program memory 64000 budc (step)

C6 khe cdm SD card Toi da 4GB

Cong Ethernet c6 sdn | + Két ndi tryc tiép voi cac PLC khac
+ Ghi/Poc chuong trinh ding GX Work3 qua cong VPN.
+ Ghi/doc céc dir liéu (data) ter PLC

Cong RS-485 ¢6 san + Thich @ng ca hai chuan RS-485 va RS-422

+ img dung cho truyén thong véi bién tan (chiéu dai lon nhat 50m. téi da
ndi duoc 16 thiét bi.

+ truyén thdng kiéu MODBUS cho phép két néi voi 32 thiét bi bao gom
cac PLC khac, cac cam bién, cac bo diéu chinh nhiét do.

I/0 chirc nang chuyén | Didu khién vi tri 4 truc véi xung tan s6 200kHz
dung

Bo dém tdc do cao: ti da 8 kénh v4i xung dau vao 200kHz

Paura Kiéu ro-le va transistor

Riéng loai FX5U con c6 san 2 kénh vao A/D 12 bit va 1 kénh ra D/A 12 bit..
Pic diém chi tiét cac ving nhé dé str dung da dé cap chi tiét & muc ving nhé.
CPU FX5U dugc ché tao dé dung ca dién xoay chiéu (85-260VAC) va mot chiéu 24VDC.

2. Cac moédun mé rong
DPé ma rong kha ning hoat dong c6 ché tao san céc loai sau.

a). Khéi I/0 mo rong diing nguon AC hoac DC véi 16 hodc 32 I/0 (nira 1a Inputs + nua la
Outputs) cé ca dau ra role va transistor (soucing va sinking).

b) Khéi dau vao mé rong co loai 8/16 va 32 Inputs diing ngudn 24VDC’

¢) Khéi dau ra mo rong co loai 8/16 va 32 Outputs ca kiéu role va transistor (soucing va
sinking).

d). Khéi xung cao téc (high speed pulse) voi 8 dau vao va 8 dau ra.
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e) Khéi vao tuong tu (A/D) Vi céc loai 4 kénh va 8 kénh duoc ché tao kicu dién ap c6 cac
dai: 0-5V; 1-5V; 0-10V va dai (-10V dén +10V).

f). Khéi ra twong tu (D/A) véi loai 4 kénh ciing kiéu dién ap c6 dai nhu khéi dau vao tuong ty

g)- Khoi dau vao két noi truc tiép voi cam bien nhiét do; c6 loai 4 kénh va 8 kénh. Chiing loai
sensor nhiét do tur -200°C déen 1200°C (Pt100; Ni100;... Cap nhiét ngau loai K,J,T,B,R,S...).

h). Khéi bo dém tdc do cao (High Speed Counter): loai 2 kénh, tan sb ti da 200kHz.
i). Khdi chuyén dung cho diéu khién chuyén dong (Motion) 4 truc va 8 truc.
k).Khéi chuyén dung diéu khién vi tri 1 truc va 2 truc (tan s6 200kHz).

). Cac khdi mé rong vé truyén thong loai:CC-LINK; Ethernet; MODBUS; Serial
communication.

m). Cac khdi ngudn cung cap 5VDC dong tai xap xi 1A.

25



Chuwrong 2: Huéng dan thao tac phan mém GX-Work3

Chuwong 2: Phan mém lap trinh PLC GX Works3

GX Works3 12 phan mém l4p trinh PLC méi nhat caa Mitsubishi danh cho 2 dong
PLC mdi cua hadng 1a FX5U (iQ-F) va iQ-R. GX Works3 c6 rat nhiéu tinh ning ngoai
thiét 1ap tham sb cho tirng module caa PLC, 1ap trinh bang nhiéu ngén ngit (LAD, FBD,
SFC, ST), nhu 1a chuan doan 13i cua tirng module trong PLC, theo ddi chuong trinh tryc
tiép khi PLC hoat dong, theo ddi c4c dit liéu trong cac ving nhé dit liéu khac ving nhé
chuong trinh, chudn doan tinh trang cua hé théng mang CC-Link, b sung céc ban cap
nhat firmware cho cac module, vv...

Cdc bworc tao mgt project mai voi FX5U:

Buéc 1: Khoi dong phan mém GX Works3

] MELSOFT GX Works3 =)

i Project Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help
Isl=1= 00 i mpeuRRE SRS R RS A0 GLRBear  -|[iwu Q6 Mm—
EEIEEEN T IR e

IEEE .

(Find PQU)
L=
2 3 X |

Display Target: -

Dicplay Format | Data Type
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Buwgc 2: Chon Project/New dé tao project méi:

2 MELSOFT 6X Works3 = =

iPm}e:t Edit Find/Replace Convert \View Online Debug Diagnostics Tool Window Help
BRI X Do REE e aEREE R A SRR A - [m 100 M -
EEE = e

(EE A -

=g~ | B | options
S|
X | ar

Display Target: -

Series [ FX5CPU =
e

Program Language 4] Ladder ~

Gurrent Walue Dicplay Format  Data Type Comment

= Output [e=UEIEE

Trong cira s6 New c6 cac lya chon sau:
- Series: Chon dong PLC can Iap trinh FX5CPU.
- Type: chon loai PLC can lap trinh 12 FX5U.
- Program Language: Chon ngén ngir Iap trinh cho PLC.

Khai bao xong cac thong sé chon OK.

18] MELSOFT GX Wi dProj rogP
i Project Edit Find/Replace Convert View Online Debug Disgnostics Tool Window Help =
‘DEA8le iR es RRE SaRAMENTE A I EEB Qe fwr F im0 Q@ M- ° f

wE B0 &R DR 220 T .
[HHeRoR s LaAHnun e aane Lm0 R RYBRAAES TR SBUU=2ERIFF.
B -
m ProgPou [PRG] [LD] 15tep X

1 b = Element Selection

‘ = ‘ = | (Find POU)

. B8 -

) % o7 X | -

Display Target:

SEQUENCE INSTRUCTIONS
Contact instructions
Association instructions
Output instructions
Shift instructions
Master Control instructions
Termination instructions
Stop instruction

BASIC INSTRUCTIONS
Comparison Operation instru
Arithmetic Operation instru¢
Data transfer instructions
Logical Operation instructior
Data shift instructions
Bit processing instructions
Data Conversion instructions ~

£, Parameter

Watch 1

Current Vake Display Format | Data Type Comment
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Buwgc 3: Kiém tra két ndi gitra PC va FX5CPU khi két néi truc tiép bang cap Ethernet.

e Trén Menu bar, click Online va chon Current Connection Destination.

] MELSOFT GX Works3 (Untitled Project) - [ProgPou [PRG] [LD] 15tep] =

! Project Edit Find/Replace Convert View Online | Debug Diagnostics Tool Window Help -8 x
NEAS e +|+|i 3 B[ Current Connection Destination... )8 29| M0, %0 | 21 o8 51| BL 0 BB | @Q 0% & W] 4 @ @ Max:— - B
I EEN T e

[Hrae R o u|sL % &y Wicoblt. SRR RRPBRAR LS A BN Y ERIEF.

Verify with PLC

Remote Operation(S)...

Safety PLC Operation...
PLC Op

fep % 4 b~ Element Selection
‘ ‘ = ‘ — N (Find POU)
BB -
{END
o7 K|
Display Target:

B~ | B | options...

CPU Memory Operation...
Delete PLC Data...

User Data

Set Clock...
Contact instructions

L oz ‘Association instructions

FB Property Output instructions

Shift instructions

Master Control instructions

Termination instructions

Stop instruction

o Execution BASIC INSTRUCTIONS

Unregistered | Comparison Operation instru
Arithmetic Operation instruc
Data transfer instructions

Watch

User Authentication..

v Logical Operation instructior

B % Parameter Data shift instructions
Output Bit processing instructions

Emor | i, Wamning | ighdnformation | i CheckWarning Data Conversion instructions ~

0/1 Step e | CaP|NUM
12:45PM d

B 4/3/2018

Xuat hién ctra so thiét 1ap két ni giira PC va PLC.
e PC side I/F: chon két néi phia may tinh. PLC side I/F chon két ndi phia FX5U. O

day két ndi truc tiép bang cap Ethernet nén hai muc nay chon nhu hinh dudi.
o Néu két ndi lan dau thi chon card mang nhu hinh dudi.

Tk B MWEE SRS LLR @SR ERTE a0

¢ I
EH
1 ProgPou [PRG] [LD] 15tep

[ s | « | s [ s [ 7 [ 8 | o [ w [ u | = | ==/} (Find POU
| n A g
Specify Connection Destination Cgonection == Display T
B SEQUENC
= Contaci
Serial Ethernet Assodia
Uss Hoad
= Output
Shiftin
Master
Termin
o Stopin
Modiie — BASICIN:
Compal
PLCMade  FXSCPU Arithm
IP Address/HostName  0.0.0.0 Datatr
Logical
]
= Connection Channel List..
No Other
Neworld CPU Module Direct Coupled Setting
Comnection Test
POU List
PLCType ]
CCIEFR
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e Ban dau thudng mic dinh 1a “Not Specified”, chon lai loai card mang dang co
trong mdy tinh nhu hinh dudi. Néu khong c6 kiém tra may tinh c6 card mang hay
khéng hoac chua cai driver cho card mang.

lle7  Lobel
&l Device

% Parameter

g-

Ethernet
Board

BB E| e

() RS-232C

© Ethemat

Please select the direct connection method with CPU module.

* It will be applied to all the Ethernet port: direct coupled setting.

pLC [ -
Modue RUCTIONS B
hictions [
e N :
CPU Module Direct Coupled Setting o] fstructions
e o
— ;

Adapter

(ot Specified
d

1
IP Address [

continue?

Yes

Current setting content wil be lost when new items are selected. Are you sure you want to

ﬂH\story Module | Library

iration Detailed Information

e Sau khi chon dudng két ndi xong bam Click Connection Test dé kiém tra két noi.

28 MELSOFT GX Works3 (Untitled Project) - [ProgPou [

i Project Edit Find/Replace Convert View g
NBAS e R
BEEERE =T

|E<H»WP‘H"-H-‘{){}|7 Ly 35 df | 15 5 Y
b5 55 fo b ¢ B | 7a s &b chi | oFo b a

¥~ | = | Options..

Convert All |
Ho. Resuft
= ul i
= o "

Specify Connection Destination Connection

=) )

i

Serial Ethernet
Board
[
PLC GOT
Module

1P Address/Host Name

s

o Other
Network)
Time Out (Sec.) 10 Retry Times 0
CCIEFeld  CCLink

e

Ethernet Port Direct Connection

PLC Mode  FXSCPU

Connection Channel List...

CPU Module Direct Coupled Setting

Connection Test

PLCType FXSU

System Image....

oK

Cancel

—{END

] Logical Operation instructior
Data shift instructions
! Bit processing instructions
Data Conversion instructions ~
Error Code

=@ =
_Ex
:
5 = || Find POL)
bl S N
O
g SiETe
Display Target: Al -

Contact instructions
Association instructions
Qutput instructions
Shift instructions
Master Control instructions
Termination instructions
Stop instruction

BASIC INSTRUCTIONS
Comparison Operation instru
Arithmetic Operation instruc

o Data transfer instructions

e Cira s6 thong bao két ndi thanh cong nhu hinh dudi. Néu khdng thanh cong kiém
tra lai cac budc hodc kiém tra thiét bi két ndi (dau néi, day ndi ...)
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E MELSOFT GX Works3 (Untitled Project) - [PregPou I

{ Project Edit Find/Replace Convert View O
NPAS| e N 1=
1 [Endlslsll Y= I
|5-u-w+|-w<>{}‘— [ AET R
PV ors fo S5 ¢) R4 | Fs sre dn A | 7 55 a
' !
“t- | == | Qptions... Write
= L 1
4] ProgramBod| 2
3 6
o
o
= ‘
Convert All | §|
Ho. Result

Specify Connection Destination Connection

| =@ =

-

Serial Ethernet
UsB Board
PLC
Module
IP Address/Host Name: Ethernet Port Direct Connection

PLCMode FXSCPU

MELSOFT GX Works3

==

MNo Spedification

Time Out (Sec.)

N

Successfully connected with the FXSUCPU,

CType FXSU

Connection Channel List...
CPU Mogule Direct Coupled Setting
Connection Test

(Find POL)
B -
v 3 X | atr
Display Target:

[ar ~

SEQUENCEINSTRUCTIONS  ~
——{END

Master Control instructions
Termination instructions
Stop instruction

BASIC INSTRUCTIONS

CC IE Field CCAl

System Image...

oK

Cancel

Comparison Operation instru
Arithmetic Operation instru¢

- Data transfer instructions
v Logical Operation instructior

Bit processing instructions
Data Conversion instructions =

Error Code
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Chuwrong 2: Huéng dan thao tac phan mém GX-Work3

Buwéc 4: Viét chuong trinh

Trén thanh cdng cu lua chon céc tiép diém, cudn hit, bus phi hop dé lap trinh.

o9
Convert View Online Debug Diagnostics Teol Window Help _&x

i ETew R e R RRE B A S R

B g 2ol e |8 TR .

o| 3 Bk HE | B 5T 45 4 Jm‘rg@@\%ﬁ?\ﬁh@\% &R
FEA

1] ProgPou [PRG] [LD] 1Step

HF PR YR T
b5 s fo e £

Find POU)

]{ HNB[E -1
[END _—

g~ | 9 | gptions...
¥ Project

e K|

Display Target: Al ~
SEQUENCE INSTRUCTIONS -
Contact instructions
Association instructions E
Output instructions
5 rucCti

Logical Operation instructior
Datasl
Output Bit processing instructions

ghError | i, Waming | ighInformation | i CheckWaming Data Conversion instructions ~

{7, Parameter

worem |

| Overwrite |

EN o @l d)

Vi du mot chuong trinh don gian.

{2 MELSOFT GX Works3 (Untitled Project) - [ProgPou [PRG [LD] 15tep *] ol 7.
i Project Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help _ax
iNPA&| e < L6 T e e | G B B | 0 R MR IR A S B R @A e im0 @@ Max ° =

L e =le=l = e I A

[(Huae e s LaiitapRagre i asaRRRASBRAES

ERAFEH U ER(EF .

EEE
Navigation [PRGI [ S (1] ProgPou [PRG] [LD] 15tep = % 1 x
- | E= | gptions.. 2 | s | =+ ] 5 | s | 7 [ s [ o [ » ]| uw | = ] -frmrow
[ 1 0 B8 -
nfigu L_r 73 X ‘ =i
Display Target: [ Al -

SEQUENCE INSTRUCTIONS
Contact instructions
Association instructions
Qutput instructions
Shift instructions
Master Control instructions
Termination instructions
Stop instruction
BASIC INSTRUCTIONS
Comparison Operation instru
Arithmetic Operation instru¢
Data transfer instructions

[END ,{

m

Logical Operation instructior
Data shift instructions

Bit processing instructions
Data Conversion instructions ~

{7 Parameter
0

¥ Error | 4, Warning | ighInformation | € CheckWarning

Souru D ) o P

it
o
Ers
O
]

!
o |
LLIT
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Chuwrong 2: Huéng dan thao tac phan mém GX-Work3

Buéc 5: Bién dich chwong trinh dé kiém tra 15i soan thao va nap vao PLC.

Trén Menu Bar, click Convert va chon Rebuild All.

{5 MELSOFT GX Works3 (Untitled Project) - [ProgPou [PRG] [LD] 1Step *] [E=SE ™

i Project Edit Find/Replace  Convert | View Online Debug Diagnostics Tool Window Help _a@x
L BoamaERE RS As SR

Online Program Change  Shift=F4 |

Rebuild All Shift+Alt+F4

| 1
liz @SRRI RPERA S
»

ER A ST R Y

Check Syntax =
EE& -

tu [PRG] [LD]15tep = X

Program File Setting...

Worksheet Execution Order Setting...

|+ |

o Execution
8 Unregistered |
& FEB/FUN

Output
¥ Error | i, Warning | ighInformation | § CheckWamning

Bang Rebuild All xuét hién, chon Ok .

ﬁ MELSOFT GX Works3 (Untitled Preject) - [PregPou [PRG] [LD] 15tep *]

(Find POL)
|| - 1z
* il ST

Master Control instructions
Termination instructions
Stop instruction

BASIC INSTRUCTIONS
Comparison Operation instru
Arithmetic Operation instru¢
Data transfer instructions
Logical Operation instructior
Data shift instructions
Bit processing instructions
Data Conversion instructions ~

i .l

=@ =

i Project Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help

ODPA&| e v 5|36 R T e e | O ) g | 0 R R (M | P e A L L

L e =le=l = e I A

[(Huae e s LaiitapRagre i asaRRRASBRAES

ER A ST R Y

EEE

[s¥) ProgPou [PRG] [LD] 15tep = %

-8 X

4 b v Element Selection

s loa ]

Rebuild All

L Rebuild all programs in the Project.

Conversion Setting

Execute rebuld with the folloning settings.
Please check details in Options.

Label Assignment Retain (@) Reassignment

Optimize the Number of Steps

Check Program
[ Execute Check Program after Completing Rebuild Al
fé& Label
o

Others Do Not Use the Same Label Name in Global Label and Local Label

% Parameter
Output

Error | fi. Warning | §ghInformation | i CheckWaming

Sau d6 kiém tra c6 18i xay ra hay khong tai cua s6 Output.

(Find POL)
||
* il ST

Master Control instructions
Termination instructions
Stop instruction

BASIC INSTRUCTIONS
Comparison Operation instru
Arithmetic Operation instru¢
Data transfer instructions
Logical Operation instructior
Data shift instructions
Bit processing instructions
Data Conversion instructions ~
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125 MELSOFT GX Works3 (Untitled Project) - [ProgPou [PRG] [LD] 75tep]

i Project Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help
DPAs e ':IEBGfﬁal‘~|W@@\5aﬁﬁﬂﬂ\a&|5‘$§\§h%\ﬂ\C+).@.‘U‘lUU%
Kl = R A

U EHHOU[ S LA B R RE LLL @ SRR B RIPE&A

Element Selection

(Find POL)

S

e K|

Display Target:

SEQUENCE INSTRUCTIONS
Contact instructions
Association instructions
Qutput instructions
Shift instructions
Master Control instructions
Termination instructions
Stop instruction

BASIC INSTRUCTIONS
Comparison Operation instru
Arithmetic Operation instru(
Data transfer instructions
Logical Operation instructior

Data shift instructions

Output

ik Standby
i N

Convert All | £¥Eror0 | i\ Warning0 | i Informatior

Data Conversion instructions =~

No. Resuft Data Name Category Content Error Code

417 Step

~aora

Néu khdng c6 13i 1a Project di bién dich thanh cong.
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Chuwrong 2: Huéng dan thao tac phan mém GX-Work3

Buwéc 6: Nap chuong trinh vao FX5UCPU. Phai chac chan da nbi day Ethernet gitra

PLC va PC.

Chon Online => Write to PLC

1 MELSOFT GX Works3 (Untitled Project) - [ProgPou [PRG] [LD] 7Step]

i Project Find/Replace

sl =1 = =1

Edit

Convert  View

i sl e s

A

FYp L
HREH R

| 75 oo % &

A1t 4k E

Debug Diagnostics  Tool  Window Help
Current Connection Destination... ‘ E‘ @ @ A 100% |l = L
Read from PLC...

Write to PLC... azal:%

L R Y R

7 sFe

= 51 MAIN
= Pr
P& Local Label
14 Fixed S
ik Event
ik Standby

Verify with PLC...

Remote Operation(s)...

[LD] 7Step
Safety PLC Operati

(Find POU)
$E] - w
W ia X |

Display Target:

SEQUENCE INSTRUCTIONS
Contact instructions
Assodiation instructions
Output instructions
Shift instructions
Master Control instructions
Termination instructions
Stop instruction

BASIC INSTRUCTIONS
Comparison Operation instru
Arithmetic Operation instruc
Data transfer instructions

PLC Ops

CPU Memory Operation...
Delete PLC Data..

User Data

Set Clock

Monitor
FB Property
Watch

User Authentication...

Logical Operation instructior

Output

Convert All | E¥Error0 | i, Warning:0 | ighInformation

Data shift instructions
Bit processing instructions
Data Conversion instructions =

No.

Result  Data Name

Error Code

Category Content

Click Parameter + Program => Execute

2§ MELSOFT GX Works3 (Untit{ Online Data Operation -
i Project Edit mdt’Rw'Bj Display Setting Related Functions
TR 8 = | =] =1 L
- =l - Y |
EEE Endlie=ll=ll el .
PR A LY | parameter + Program(E) ][ Select All ] Legend
[ Open/Close AllD) ] [ Deselect All(N) ] # CPU Built-inMemory B sD Memary Card i@ Intelligent Function Module
Module Name/Data Name * B B et Titee Last Change Size (Byte)
= Untitled [m]
@5 Parameter
- System Parameter/CPU Parameter 4/3/2018 L07:06 PM | Not Calaulated
{2} Module Parameter 4/3/2018 1:07:05PM | Not Calculated WPy Target: Al -
B Memory Card Parameter 4/3/2018 L07:05PM | Not Calaulated 2 JENCE INSTRUCTIONS _ ~
-4 Remote Password 4/3/2018 L07:05PM | Not Calaulated bntact instructions
& Global Label & Ssociation instructions | =
"€ Global Label Setting ] 4/3[2018 1:07:06 PM | Not Calculated itput instructions L
Program pitinstructions
fift Fixed Scan | o8 = b laster Control instructions
gt Event MmN 4/3/2018 1:03:21PM |0 e
fift Eves
%t Standby @ Device Memory =] b
e = P arzmnia omosou =l | Jficmstructions
{8 Unregistered Program — mparison Operation instru
= FB/FUN Dby Memony Gpocyy  (Y) [rithmetic Operatio
abel Mamory Capacty bta transfer instructions
vice [ ok ] Fregram Memery Free ical Operation instructior
Parameter ‘ | eseaeinsen shift instructions
Legend Data Memory Free | fit processing instructions
B Pregram 1018102418 Restoraton 1nfe:1021/1024/8 Parameter 1019/102448 Device Gomment: 2048/2048K8 J et -
[ ] I I 1
| R SD Memory Gard Free
i Decased | wom
. Free: 5% or Less. Program:0/0KB Restoration Info:0/0KB Parameter;0/0KB Device Comment:0/0KB
[ ] I I 1

TN o & e

Thong bao hién ra chon Yes to all va chuong trinh duoc nap vao PLC.,
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1 MELSOFT GX Works3 (Untitl{. Online Data Cperation = J |= 2 |
i Project Edit Find/Replact | pisplay  Setting  Related Functions -8x
EE: 8 )= B=~8 = :
: V= - B B - [
= kellisl=lr =y o U
R e [ Parameter + Program(E) ] [ select All ] Legend .

Write to PLC ]
[ Open/Close All(T) ] [ Deselect All(N) ] * LL ot FunctionModie
Module Name /Data Name i ast Change size (Byte) = I
S~ | B | gptions... = T d POU)
e ¢ %ﬁ =
- System Parameter/CPU Parameter = [3/2018 1:07:06 PM | Not Calculated X |
{2} Module Parameter f 3/2018 1:07:05PM | Not Calculated bplay Target: Al
= ~ B Memory Card Parameter _ 4/6 3/2018 1:07:05PM | Not Calculated 3 DUENCE INSTRUCTIONS -
= ~jin Remote Password {l 3/2018 1:07:05PM | Not Calculated [ontact instructions
= ) Global Label |: | | seit00% \ssociation instructions | £
- Global Labe! Setting [ ogem Fisfmand: vrng /3/2018 1:07:06 PM | Not Calculated putput instructions
phift i i
{8 Program | Ty —rrc— P = Waster Control instructions
gl MAIN il [3/2018 1:0%:21PM |0 e
E@ Device Memory Module Parzmeter: Wiiting Completed e
A fn1a vozosom | | |\bcrsRocons
— [emparison Operation instru
e ety ¥ rithmetic Operation instruc

o Memory Capacty Data transfer instructions
+ [ e e = ==
- £3584/64000552p

Legend R Wihen processing ends, cose this window automatczly. e
= Program:1018/1024KB Device Comment 2048/2048KB
[ Concl
resl
- | R 5D Mamory Card Free
[l Decessd ‘ | aioKs
B Fessortes Brogram:0/0KB Restorstion Info:D{0KB Parameten0/0KB Device Comment:0/0KB

Sau d6 chon Close dé déng ctra s6 Online Data Operation.

35



Chuwrong 2: Huéng dan thao tac phan mém GX-Work3

1. Céu hinh mét sé chirc ning dworc tich hep trong FX5CPU.
2.1 .Analog Input

Trong cua sd Navigation chon Parameter => FX5UCPU => Module Parameter va
Click vao Analog Input.

12 MELSOFT GX Works3 (Untitled Project) - [ProgPou [PRG] [LD] 7Step] =
i Project Edit Find/Replace Convert View Online Debug Diegnostics Tool Window Help _Bx
HEl=] = =10 - i T e o | B B [ SR R R R M | S 2| BL B iR 4 @6 Max: - - E

I e =l=1 e T A A

|E-H-“H‘-M"-H-'<){}‘—\ K| ATE LR YtH YLE | 4 R U U | .L—t“@l-ﬂ- ‘*’Q
' Fs SFS FE sFE F7 FE | F9 sF9 CFB CFIO | SF7 sFa aFr aFs | sarS safe safr saFs | aFs cars o S | AR
ETl

“Mavigation 3 x ou [PRG] [Local Label Set.. MBI ROV 41+ Element Selection

S~ | 7= | options... (Find POU)
S|
ve 3 X | ar

Display Target:

SEQUENCE INSTRUCTIONS
Contact instructions
Association instructions
Qutput instructions
Shift instructions
Master Control instructions
Termination instructions
Stop instruction

BIPEBRAESE

Comparison Operation instre
Arithmetic Operation instru«
Aodule Parameter Data transfer instructions

Ethemet Port Logical Operation instructior
Data shift instructions
Output Bit processing instructions
Convert All | £3Eror0 | i, Waming: | hInformation Data Conversion instruction: ~

No. Resuft Data Name Category Content Error Cade

Ctra s cai dat Analog Input xuat hién => chon A/D Conversion Enable/Disable Setting
thanh Enable.

138 MELSOFT GX Works3 (Untitled Project) - Module Parameter Analog Input] =

i Project Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help -
=1 =10 SN BEReA QRE SRR R AN RSB 2| @@ Max:—— = N
- e dlslall Yol I E A g

Setting htem List
B - 1
v (3 X | -

Display Target: Al -

[lput the Setting kem to Search

“E
-9 Basic Settings
& A/D Conversion Enable,Disable Setting F
A/D Conversion Method
(il Application Settings

Average Processing Specification Sampling Processing Sampling Processing

Time Average Counts Average Moving Average |0 Times 0Times

Explanation

Set whether to ‘enable’ or 'disable’ AD conversion value output. -

Pl e R

tom L. [T st I Check l [ Restore the Defaylt Setiings ]
em

Output
Convert All | €¥Error0 | i Warning:0 | ¥ Information

No. Resut DataName Category Content

EN

[ B al W)

Pé cai dat Scaling, chon Application Setting => Scaling Setting => Scaling
anable/disable => enable.
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5 MELSOFT GX Works3 (Untitled Project) - [Module Parameter Analog Input]
Project Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help
DBAS e LR RRE AagERR R A8 R0 BReas im0 v - B
e e e TR A e
IR -
[PRG] [Local Label Set... m ProgPou [PRG] [LD] 75tep P Module Parameter Analog Input %
Setting Item List (Find POL)
It CH CH2 SAB|E L

oot he Seiting tem o Search ] =i ]

Process Alarm Lower Lower Limit Value 0 0 57 i3 X | -

= Over
B B3 Over Scale Detection Enable/Disable  Enable Enzble Display Target: Al ~
(-4 Basic Settings -] Scaling Setfing = = = )
¢ T~ @ A/D Conversion Enable/Disable Setting F Scaling EnableDisable Enzble Disable
- A/D Conversion Method Scaling Upper Limit Value a 0 L4
Application Settings Sl e 0 0
Waming Output Function Sh P = = = —— B 5
i OverScale Detection Setting 2= A =
i+~ ¢ Scaling Setting < n ] 5
oo
'gtal Clip Seting Eara o a e p
This setting s ignared when scaiing enable./disable setting i set to disable”,
n Parameter
PU I
Parameter

l l Restore the Default Setings l
dule Parameter tem Lt [Find Reault

Output
Convert All | g¥Emor0 | i, Waming:0 | ghInformation

Mo. Result Data Name Category Content Error Code
oard

rd Para

Ta c0 thé cai dat thong sb gidi han trén va dudi cho Scaling trong Scaling Upper Limit
Value va Scaling Lower Limit Value.

Click Apply dé luu cai dit.

8 MELSCFT GX Works3 (Untitled Project) - [Module Parameter Analog Input] = g{
i Project Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help -8 X
DPA& e CXDDeRRE SRR RE AL RAR Qe ][R 100 v - 3

wdlw O ARG BB 5T -

MNavigation

Setting Item List (Find POU)

e 1) ttem CH1 CH2 al EEEIE
input the Setting ftem to Seard -
Process Alarm Lower Lower Limit Value 0 ) B ) %% 3 K |
= Over Detex E h Iatedtod
BF B Over Seale Detection Enzble/Dissble  Enzble Enzble Display Target: Al -
5y Basic Seftings 1 Scaling Setfing i . - .
i - @ A/D Conversion Enable/Disable Setting F Scaling Enable/Disable Enable Disable
A/D Conversion Method Scaling Upper Limit Value 1000 0 L4
o s eatingtovrtimtior KT
~ Waming Qutput Function =] Shift Funclion = = _ _
- Ower Scale Detection Setting g funchon.
- @ Scaing Setting <l 7 | ’
g“’“ T“C';C“;” Explanation
igial Clip Setting Set scaiing corversion lower imit value P
This setting is ignored when scaling enable/disable seting is set to disable’.
3276810 32767
<

¢’ CPU Parameter [ l e — l
SRR tem List | Find Result

Output
Convert All | €3Emor0 | i, Waming:0 | 4ghInformation

No. Resuk Data Name Category Content Error Code

2.2 Analog Output

Trong ctra sd Navigation chon Parameter => FX5UCPU => Module Parameter va Click
vao Analog Output.

Cai dat D/A Conversion Enable/Disable Setting => Enable va D/A Output
Enable/Disable => Enable.Click Apply.
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14 MELSOFT GX Works3 (Untitled Project) - [Module Parameter Analog Output] e ()
i roject Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help -8 X

I LT IR - T T i 4 Q@ M
I =T e E AP

Navigation [PRGI[LD]7Step " Module Parameter AnalogInput [ NI e e R L Element Selection

Setting ltem List

\\npmme Setting tem ta Search

 DIAC: SetDIA
DIA Conversion Enable/Disable Sefting  Enable
®F B2 - D/AOutput Enable/Disable Selting Set DiA output method. Display Target:
569 Basic Setiings D/A Qutput EnableDisable Seiing  {Enable
¢ T~ @ D/AConversion Enable/Disable Sefting
| D/A Output Enable/ Disable Setéing
{8 Appiication Settings

Explanation

Set whether to enable’ or "disable’ D/A output. A

PU

§' CPU Parameter [ Check I l Restore the Default Setti I
= €5 Module Parar tem List | find Foeuk = —=

§' High SpedV Output
¢ InputR :
§' Analog Input
| | Analog Output Ho. Result Data Name

§’ Expansion Board

Convert All | €¥Eror0 | i, Waming0 | #ghInformation

Category Content Error Code

Card Para

2.3 HighSpeed I/0

Trong cira s6 Navigation chon Parameter => FX5UCPU => Module Parameter va Click
vao High Speed I/0.

14 MELSOFT GX Works3 (Untitled Project) - [Module Parameter High Speed /O]
i Project Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help

B e L EEX - EEEE Y] —

Element Selection

Setting ltem List (Find POU)
S

W X |
L ulse Catch  <Detailed Setting>
=5 Bz = High Speed Counter Sethigh speed counter. DLV TEE

nput the Setting hemta Search | (i)

i T P High Speed Counter “Detailed Sefings .|
fify Event L General/Intemupt/Pulse Catch Width Set i
High Speed Courter . PulseWidth Measurement  <Detailed Setiing>

: Puise Width Measuremert
= Output Function

= Input Check

B output Confimation

Explanation

Set high speed counter. e

PU

§' CPU Parameter [ I l —— —
dule Parar tem List | Find Resuk Check . —

| [ moms ] [ oo

| High Speed VO Output

£ Convert All | €¥Errord | i, Waming:0 | 4ghInformation

Mo. Result Data Name Category Content Error Code

¢’ Expansion Board
Card Para

EN o Mm@ ol @
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5 MELSOFT GX Works3 (Untitled Project) - [Module Parameter High Speed /0] = S
i Project Edit Find/Replace Convert \View Online Debug Diagnostics Tool Window Help -8 X
I LT IR - EIEY

T == e E AP

4 X [ ProgPou [PRG] [Local Label S { » Element Selection

Setting ltem List

\\npmme Setting tem ta Search

al Label - ulse Catch  <Detailed Setting>
B5 Bz igh s, Counter. Display Target:
%), Fixed Scan - input Function High Speed Courter <Detailed Setting>
% Event {1 General/intemupt/Pulse Catch ulse leasurement Set pulse width measurement.
i Standby - High Speed Counter

; Puise Wicth Measuremert
= Output Function
= Input Check
= Output Confimation

- Pulse Width Measurement <Detailed Setiing>

Explanation

Set high speed courtr, p

e st | Fnd Rkt | omk | eoeteodis | [ mucek | [ Oscesk

Output
Convert All | g¥Emor0 | i, Waming:0 | ghInformation

¢ Analog Output No. Result Data Name Category Content Error Code

¢’ Expansion Board
| / Card Para

e Password

! Watch 1

o, & a2 anlfylg)

Click vao High Speed Counter va bang cai dat xuat hién.Ta c6 thé cai dit cac chiic nang
ché do cho High speed counter trong bang nay roi Click Ok.

ﬁ MELSOFT GX Works3 (Untitled

rHighSpeedemler’ - ": @Eﬂ
| Project Edit Find/Replace il — T . . _—
.
ODBAsl e
TNl 1) | ——

. || % &= tem I CH1 ] CH2 - -
el i =17 Basic Seltings = Use/Do Not Use Counler Setwhether to use counter or not EEIEEbek
i =7 Use/Do Not Use Courter Useot Use [Ensbie T+ [pisatie Disable pndiot
= £D MAIN Operation Mode Operation Made ‘Set operation mode. W8 L
ou ﬁ:::‘?::ﬁ““"e Opsration Mode Hermel Mode Normal Mode Nommebode | (M 5|
ol Label Proeet Veoe Pulse Input Mode Setpulse input mode.
Enable Input Pulse Input Mode 1-Phase 1 Input (S Up/Down Switch) | 1-Phase 1 Input (S Up/Down Switch) | 1-Phase 1ing Display Target:
Ring Length Setting Preset Input Setpresetinput.
ent Measurement Unit Tme Preset Input Enable/Disable: Diszble Disable Disable
{ify Standby & H‘gh"‘;:‘: "C{a;‘;‘:: _"r;’;g"‘a"“' Input logic Positive Logic Tl e ]
5 Wekioort Dupet rgh Smeed Co Input Comparison Ensble/Dissble  Disable Dissble Disable
5 Unregistered Program |- 23 Oecupied bpur 09 Explaratin Control Suitch Rising Rising Rising
& FB/FUN (g Other = PresetValue Setthe preset value.
@ Freset Value 0 o [
= Enable Input Setenableinput Il
1 0 | v

Explanation

Set whetherto use counter in every channel =

¢’ Analog Output

pansion Board .
“ il v

e Ut | Find Fesut] [ Check I[ Restore the Default Setings I[ Input Check I[ Occupied Input Explanation l

o J [ o ) JEt= TR Py

NUM
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A. Céc thiét bi:
e Loai PLC: FX5U (Mitsubishi)
o S dau vao: 16 dau vao
o S6 daura: 16 daura
e Man hinh HMI: GOT1455 (Mitsubishi)

B. MO ta thiét bj:

Au chi nguén 24VD &n ddi i
Ca; I nguon c Madul chuyén @i biodul CClink master
AptotQat nguon Ngut’?n 24VDC PLG FX5U c\ Madul ngudn 5V | Modul C?Iink slave

L oL
=g S —

¢
E;= p—
rarels]

-

=

[
L
(1]

CC—Link Cable
FX 3—16CCL—M Connection Box

S

e

o]
_EIEIII;
®

= = ==ri
ANALOG DIGITAL INPUT
@xo Qv+ POWER X2 X3 X4 X5 X6 X7
ol || OO OO OO O
a 2
= ©0V % @V2+ COM X10 X1 X12 X13 Xi4 XI5 Xi16 X17 COM
Man hinh GOT1455 a 0O 0 0O 0O 0O O 0O O
W
& ©n Ov- ©® © © © © @ @ @ © @
&l T
@ £ 0w | |5 Ow DIGITAL OUTPUT
& COMO YO 1 Y2 Y3 Y4 Y5 Y6 Y7 CoMmi
e Qv 3 Ov- o 0 0 0 0 0o 0 O
L JAN © © © © © @ @ @ @ @
4 . . . Role trung gian
O cém CAu dau ghép ndi ngoai 99
| = N EEEEEEEEE R EEEREE
2| I S Rclolclalclalola ola ola|ola ala ale S|
\‘ sseseeeeeeeeaeeeeeessessss!seLg — e el N S N Nl i N
] lofolelofojelo]olofelololofejololofelolojofelolojofelo]of === =M= =M= ={{t==[l1= =M= =M= =[l|= =
& m 9|°|9[6|o|6|e|e|o|6|0|6|0|6|0|6[0|6(0|6|0|6[0 (60|66 e Eus|Rr1ojf|Rv11]|Rvi2 Rvi3) Rvi4) Rvis R1s | Rv1
2 'ﬁ—, =S Elois|ols|ols|olcolc|olc|olc|olc|olo/d
‘o' DD DD DD DD DD DD DD DD DD

e Aptomat nguon: dung dé bao vé va bat tat nguon cap cho ban thi nghiém:

e Cau chi ngudn 24V: bao vé ngudn 24V maot chiéu caa ban thi nghiém

e Ngudn 24VDC: nguon 24VDC cap ngudn cho man hinh va céc thiét bi ngoai vi.

e O cidm: dung dé cam cc thiét bi khac khi 1am viéc véi ban thi nghiém nhu may
tinh, may do ...

e Cau dau ghép ndi ngoai: mot sé tin hiéu dugc dau san ra cau ddu ngoai dé ghép
ndi véi cac thié bi khac nhu cam bién, bién tan ...

e Ro le trung gian: gém céc ro le ghép ndi véi vaog /ra cia PLC dé tir PLC trén
ban thi nghiém c6 thé diéu khién cac thiét bi ngoai khéac
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Chuong 3. HE LENH PLC FX5U

Chwong 3. HE LENH PLC FX5U
3.1. Nhom lénh cho CPU

3.1.1. Lénh tuan tw - Sequence Instruction

1. Lénh khéi tao, két ndi nédi tiép, két ndi song song

Tén Iénh: LD, LDI, AND, ANI, OR, ORI

Ladder ST FBD
!_'(S)_ ‘ Nhu Ladder
o

LDI HAF

| |
AND ] 1 I

v

| |
[
OR .h_(s)_|
| 1
.
| |
L
ORI i I() i
==
Dt liéu 1énh:

e Chtic nang, dai gia tri, kiéu di liéu:

Toéan hang | Chuc niang Dai gia trj Kiéu dir lieu | Kiéu dit liéu
(nhén)
(s) bugc dung nhu mot | __ Bit
tiep diem

e Kiéu toan hang:

Bit Word Double word|  Hang s6
Toan hang X, Y, M, L, SM, T,ST,C,D, W, Z |LC| LZ | K,H | E
F, B, SB,S SD, SW, R

(8)

e LD: Lénh khai tao gia tri logic loai tiép diém thuong ho NO;
e LDI: Lénh khoi tao gié tri logic loai tiép diém thuong dong NC;
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Nhirng Iénh nay s& bit theo trang tai ON/OFF cua tiép diém va sir dung két qua nay nhu
ket qua hoat dé phuc vu cho cac I1énh khac.

e AND: Lénh néi tiép vai tiép diém thuong ho NO. Str dung két qua nay nhu két qua hoat
dong.

e ANDI: Lénh néi tiép véi tiép diém thuong dong. Sir dung két qua nay nhu két qua hoat
dong.

e OR: Lénh két ndi song song véi tiép diém thuong hd NO. Str dung két qua nay nhu két
qua hoat dong.

e ORI: Lénh két ndi song song tiép diém thuong déng NC. Sir dung két qua nay nhu két
qua hoat dong.

2. Lénh khéi tao xung, két néi ndi tiép xung, két ndi song song xung.

Tén Iénh: LDP, LDF, ANDP, ANDF, ORP, ORF

Ladder ST FBD
!_'(sT‘| ENO:=LDP(EN,s); T
P —H 1 ENO:=LDF(EN.s); -—-
- ENO:=ANDP(EN.s); —{ EN ENO |—
[ (s | ENO:=ANDF(EN,s); .
oF —H 1 ENO:=ORP(EN.$);
) ) ENO:=ORF(EN,s);
8
ANDP || lu‘[u
(s |
ANDF | A+ {_}H !
|
[
ORP !__(s)—
]
LI
|
|
ORF !_'(s)_’l
| Ill
vl

LDP: Lénh khai tao bit logic bat xung canh 18n. Chi dan ngay khi c6 canh 1én cua thiét bi bit
(s). Khi céc thiét bi Word duogc xac dinh béi cac bit con, tiép diém nay chi dan ngay khi trang
thai cua bit thay doi thr 0 > 1.

LDF: Lénh khai tao bit logic bat xung canh I&n. Chi dan ngay khi c6 canh Ién cua thiét bi bit
(s). Khi céc thiét bi Word duoc xéac dinh bai cac bit con, tiép diém nay chi dan ngay khi trang
thai cua thiét bi bit thay doi thir 1 > 0.

ANDP: Lénh ndi tiép véi tiép diém bt xung canh 1én LDP xéc dinh bai thiét bi bit (s).

ANDF: Lénh nbi tiép vai tiép diém bat xung canh xuéng LDF xac dinh bai thiét bi bit (s)

ORP: Lénh két ndi song song véi tiép diém bat xung canh 1én LDP x4c dinh bai thiét bi bit (s)
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ORF: Lénh két ndi song song véi tiép diém bit xung canh xubng LDF xac dinh bai thiét bi bit

(s)

3. Lénh khéi tao xung NOT, két néi néi tiép véi xung NOT, két ndi song song véi

xung NOT
Tén Iénh: LDPI, LDFI, ANDPI, ANDFI, ORPI, ORFI
Ladder ST FBD
!_Is)_] ENO:=LDPI(EN,s); T—
LDPI i_J/T/IV ENO:=LDFI(EN,s); -—-
i ENO:=ANDPI(EN,s); — EN ENO (—
!_I(s | ENO:=ANDFI(EN,s); .
LDFI ‘_4/1_/*’u ENO:=ORPI(EN.9);
i ENO:=ORFI(EN,s);
M s) |
ANDPI | | A
!__(s)_l
ANDFI — F i_j/H’ |
| |
[
ORPI !__(S)—1|
|
Ll
||
||
ORFI () |
| [
i

LDPI: Lénh khéng dan khi c6 xung canh Ién. Tiép diém chi ngung dan ngay khi ¢ su thay
d6i trang thai tir 0 > 1 cua thiét bi bit (s)

LDFI: Lénh khong dan khi c6 xung canh xudng. Tiép diém chi ngung dan ngay khi c6 sy thay
d6i trang thai tir 1 > 0 cua thiét bi bit (s)

ANDPI: Lénh két ndi ndi tiép vai tiép diém LDPI
ANDFI: Lénh két ndi ndi tiép vai tiép diém LDFI
ORPI: Lénh két ndi song song véi tiép diém LDPI

ORFI: Lénh két ndi néi tiép véi tiép diém LDFI

4. Lénh néi ndi tiép/song song khdi Iénh Ladder

Tén lénh: ANB, ORB
Biéu dién trong cac ngdn ngix lap trinh
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Ladder ST FBD
______ A B
| - | '
: ! — l | |
ANB . | o E
"""" N
|| || !
ORB I B
|| | | :
______ RS
B
A: A block
B: B block
ANB: Lénh AND hai khi A va B véi nhau
Ky hiéu caa lénh nay khong phai la ky hiéu NO ma Ia biéu tuong két noi.
ORB: Lénh OR hai khéi A va B véi nhau
5. Lénh ré nhanh
Tén lénh: MPS, MRD, MPP
Biéu dién trong cac ngon ngit lap trinh
Ladder ST FBD
— ENO:=MPS(EN); pp—
MPS e | s | = ENO:=MRD(EN): E—
[ ENO:=MPP(EN); | — EN ENO
-—- ||
MRD [_T_] ||
—- ||
MPP C 7] ||

MPS: Luu trit két qua hién hanh cua cac hoat dong bén trong PLC.Lénh nay c6 thé st
dung t6i da 16 1an lien tiép.Khi 1énh MPP duoc sir dung ¢ gitia, s 1énh ¢6 thé sir dung cua

lénh MPS bi giam di 1.

MRD: doc két qua hién hanh caa cac hoat dong bén trong PLC.
MPP: lay lai va x6a két qua Iuu trix hién hanh.

6. Lénh nghich dao két qua
Tén lénh: INV

Biéu dién trong cac ngdn ngit lap trinh

Ladder ST FBD
——— ENO:=INV(EN); —

| || | | N

| I | [ — EN ENO —

Lénh nay cho phép nghich dao két qua hoat dong cua phan lénh phia trudc.
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Dir liéu dua vao 1énh INV

Dit liéu di ra Iénh INV

ON

OFF

OFF

ON

7. Bién d6i két qua hoat déng thanh xung
Tén Iénh: MEP, MEF
Biéu dién trong cac ngon ngit lap trinh

Ladder ST FBD
- ENO:=MEP(EN); pp—
MEP ——+ ENO:=MEF(EN); L.
[ —1 EN ENO —
o
MEF 1] ! v !
MEP: Lénh nay ON khi c6 canh 1én cua gia tri hién hanh va OFF trong cac treong hop
khéac
Str dyng lénh nay dé ngich dao xung dé dang khi nhiéu tiép diém duoc néi véi nhau.
MEF: Lénh nay ON khi ¢ canh xudng cua gia tri hién hanh va ON trong cac truong
hop khac. *
8. Lénh Out (ngoai trir Timer, Counter va trinh théng bao Annunciator)
Tén lénh: OUT
Biéu dién trong cac ngdn ngit lap trinh
Ladder ST FBD
ENO:=OUT(EN,d); —
T L]
(@)
\_/ ‘ — EN ENO —
d —
e Chtic nang, dai gia tri, kiéu di liéu:
Toéan hang | Chic ning Dai gia tri Kiéu dir lieu | Kiéu dir liéu
(nhén)
(d) S6 thiét bi bat tat . Bit ANY_BOOL
EN biéu kién thuc thi | __ Bit BOOL
ENO Két qua thuc thi . Bit BOOL
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Hoat dong
Lénh nay xuét gia tri hién hanh dén cac thiét bi xac dinh
Diéu kién Gia tri hién hanh Cudn diy/ Bit xac dinh
Khi thiét bi Bit duoc sir OFF OFF
dung ON ON
Khi Bit cia Word duoc st OFF 0
dung ON 1

9. B9 dinh thai Timer (low-speed, high-speed, low-speed cé nhé, high-speed cé nh¢)
Tén lénh: OUT T, OUTH T, OUTHS T, OUT ST, OUTH ST, OUTHS ST
Biéu dién trong cac ngdn ngit lap trinh

Ladder ST FBD
ENO:=OUT_T(EN,Coil,Value); C ]
— "1 (@ Value ENO:=OUTH(EN,Caoil,Value); T
ENO:=OUTHS(EN,Coil,Value); | — EN ENO
— Coil
— Value
e Chuc nang, dai gia tri, kiéu di liéu:
Toéan hang | Chtic nang Dai gié tri Kiéu dix lieu | Kiéu dit liéu
(nhén)
(d) Tén Timer . Timer/ timer ANY
€O nho
value Thoi gian dat 0 to 32767 16-bit khong
(set value) dau
EN biéu khiénthycthi | __ Bit BOOL
ENO Két qua thyc thi . Bit BOOL

B6 dém thoi gian s& dém tién theo gié tri dit (set value). Khi gid tri hién hanh dat t6i gia tri
dat thi cuon day caa Timer/Timer c6 giit (d) s& duoc bat 1én. Khi dé, tiép diém thudng ma NO
s& dan va tiép diém thuong déng NC s& ngung dan

Khi gia tri hién hanh caa lénh OUT s& thay d6i tir ON sang OFF, hoat dong cua céc tiép diém

s€ nhu bang sau

Loai Timer | Timer Gia tri hién Trudc time-out Sau timer-out
coil tai cua Timer
NO NC NO NC
contact contact contact contact
Timer Off 0 Khong dan | Dan Khong dan | Dan
Retentive | off Giitgiatri | Khong dan | Dan Dan Khong dan
c6 nho hién tai
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Times-up: Lic Timer c6 gia tri &ém bang gia tri dat.

Sau khi Timer Times-up, x6a gia tri hién hanh caa Timer c6 giir va tét tiép diém bang cach sir
dung Iénh reset RST.

Khi gia tri dat 1a 0, Times-up xay ra ngay khi Iénh OUT duoc thuc thi.

Gia tri duoc str dung cho Timer cd thé duoc cai dit trong dai 1 > 32767. Vi céc lénh OUT,
OUTH va OUTHS hoat dong twong tng vai cac bo dém thai gian 100 ms, 10 ms va 1 ms,
Céc hang s thoi gian thyc s& nhu sau:

- OUT : 0.1 to 3276.7 seconds
« OUTH :0.01 to 327.67 seconds
« OUTHS : 0.001 to 32.767 seconds

10. B$ dém Counter, Long Counter

a. Counter
Tén lénh: OUT C

Biéu dién trong cac ngdn ngir lap trinh

Lénh OUT C tang gia tri hién tai ciia bo dém xac dinh bai (d) 1én 1 khi gia tri hién hanh theo
lénh OUT thay d6i tir OFF thanh ON, va khi bo dém cham dén gia tri dat thi tiép diém NO s&
dan va tiép diém NC s& ngung dan.
B6 dém s& khong dém khi gié tri hién hanh dang duoc gitt ¢ trang thai ON (Pau vao dém
khong nhat thiét phai bién doi thanh dang xung).
Sau khi dém dén gié tri dat, gia tri ¢ém va trang thai tiép diém s& khong thay dbi cho dén khi
Iénh RST duoc thuc thi.
Khi dat gia tri dat 1a 0, xir Iy twong tu nhu khi gia tri dat 1 duoc thuc hién.
b. Long Counter:

Tén Iénh OUT LC. Lénh ting gié tri hién tai cua bo dém xac dinh boi (d) 1én 1 khi gié tri

hién hanh theo lénh OUT thay d6i tir OFF thanh ON, va khi bo dém cham dén gié tri dat thi

Ladder ST FBD
ENO:=OUT_C(EN,Coil,Value); p—
—C 1| @ Value L 1
—1 EN ENO
—  Caoil
—1 Value
e Chtic nang, dai gia tri, kiéu di liéu:
Toéan hang | Chtic nang Dai gié tri Kiéu dit lieu | Kiéu dix liéu
(nhén)
(d) Timer sb (tén Timer) | __ Counter ANY
(set value) | Giatri dat 0 to 32767 16-bit khong
dau
EN Diéu kién thyc thi . Bit BOOL
ENO Két qua thuc thi . Bit BOOL

56




Chuong 3. HE LENH PLC FX5U

tiép diém NO s& din va tiép diém NC s& ngung dan.Twong ty nhu Counter thong thudng chi
khéc & gia tri dém theo kiéu 32bit, dai gié tri cia LC 1a (-2147483648 to + 2147483647)

Biéu dién trong cac ngon ngit lap trinh

Ladder ST FBD
ENO:=OUT_C(EN,Caoil,Value); C ]
— 1@ Value T
— EN ENO
— Caoil
— Value
e Chtic nang, dai gia tri, kiéu di liéu:
Toéan hang | Chirc ning Dai gié tri Kiéu dit lieu | Kiéu dix liéu
(nhén)
(d) Counter s6 (d) . Long counter ANY
(setvalue) | Giatridat 0to 32-bit
4294967295 unsigned
binary
EN biéu kién thyc thi | __ Bit BOOL
ENO Két qua thyc thi . Bit BOOL

Hoat dong tuong tu Counter thuong.

11. Lénh SET thiét bi (ngoai trir trinh thong b&o annunciator), RESET thiét bj
(ngoai trir trinh thong béo)

Tén lénh SET. Trang thai caa thiét bi bit (d) thay d6i nhu sau khi yéu cau thuc thi dugc ON

+ Bit: Chuyén cac cudn day va tiép diém sang trang thai ON

+ Bit cia Word: dat gia tri caa bit 1én 1.

Biéu dién trong cac ngdn ngir lap trinh

Ladder ST FBD
ENO:=SET(EN,d); p—
=3 { L.—.
— EN ENO
d
e Chtic nang, dai gia tri, kiéu di liéu:
Toéan hang | Chirc ning Dai gié tri Kiéu dit lieu | Kiéu dit lieu
(nhén)
(d) Bit hoac Bit cua . Bit ANY_BOOL
Word duoc bat ON

EN Execution condition | Bit BOOL
ENO Execution result Bit BOOL
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Hoat dong.

Trang thai cua thiét bi (d) thay doi nhu sau khi yéu cau thuc thi duoc ON

Thiét bi Trang thai thiét bi
Bit Bat cudn day va tiép diém ON
Bit cua Word bat gia tri bitla 1

Thiét bi khi da duoc bat ON thi s& duoc gitr ON ngay ca khi yéu cau thuc thi chuyén sang
OFF. Nhirng thiét bi ma da duoc bat boi [énh SET chi ¢ thé OFF bing Iénh RST.

chay:

Khi Iénh SET va RST duoc thuc thi & cing mot dau ra relay (Y), két qua cua lénh gan Iénh

END hon s& 14 dau ra cua reley Y.

12. Lénh RESET thiét bi (ngoai trir trinh thdng bao)

Tén lénh: RST.

+ Thiét bi Bit: Chuyén cuon day va tiép diém sang trang thai OFF
+ Bit cia Word: it gié tri 0 cho bit do
Trang thai cua thiét bi (d) thay d6i nhu sau khi lénh RST dugc bat ON:
+ Thiét bi Bit: Cudn day va tiép diém chuyén sang OFF
+ Timers, Counters: D3t lai gia tri hién thoi vé 0, cudn day va tiép diém chuyén sang

trang thai OFF

+ Bit trong Word: Dat gia tri bit 12 0
+ Thiét bi Word, thiét bi truy cap module, thanh ghi chi s6: dat noi dung 1a 0.
Biéu dién trong cac ngdn ngit lap trinh

Ladder ST FBD
ENO:=RST(EN,d); p—
— .= 3] w { L.—.
EN ENO |—
d I
13. Lénh xuit két qua khi c6 swon 1én/swon xudng
Xuét két qua khi cd canh 1&n. Tén Iénh: PLS
Biéu dién trong cac ngdn ngir lap trinh
Ladder ST FBD
ENO:=PLS(EN,d); —
—C. =3 @ { L.—.]
EN ENO |—
d I
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e Chtic nang, dai gia tri, kiéu di liéu:

Toéan hang | Chirc ning Dai gié tri Kiéu dit lieu | Kiéu dit lieu
(nhén)

(d) Thiét bi dugc . Bit ANY_BOOL
chuyén doi sang
xung

EN biéu kiénthuchti =~ | Bit BOOL

ENO Két qua thuc thi . Bit BOOL

Hoat dong

Lénh nay bat ON thiét bj trong 1 chu ki khi yéu cau thyc thi 1énh PLS duoc bét tir OFF 1én ON
va chuyén sang tit trong cac trudng hop con lai. Khi ¢ 1 1énh PLS duoc 1ap trinh cho thiét bi
(d) trong sudt 1 chu ky quét, thiét bi s& bat ON trong 1 chu Ki.

Chay:

ON

Sc Sc

A 4
A 4
A

+ Khi ghi trong sudt qua trinh RUN dugc hoan thanh cho mach bao gém 1énh xung canh Ién
(Iénh LDP/ANDP/ORP ), 1énh nay sé& khong thuc thi bat ké trang thai cua thiét bi muyc tiéu
cuaa Iénh xung canh 1énh. Tuong tu, trong treong hop 1€nh canh 1én (PLS), 1é€nh nay sé
khong thyc thi bat ké trang thai ON/OFF cua thiét bi dwoc dat nhu 1a diéu kién thyc thi.
Lénh nay s& duoc thyc thi chi khi thiét bi muc tiéu va thiét b trong diéu kién thuc thi duoc

dat tr OFF sang ON tr¢ lai.

+ ChU y rang, thiét bi (d) nhiéu khi bat ON trong 1 hoic nhiéu chu ki khi 1énh PLS duoc tao
ra dé nhay bai 1énh CJ hodc chuong tinh con thuc thi khéng dugc goi bai 1énh CALL(P)

Xuét két qua khi ¢ canh xubng. Tén lénh: PLF

Biéu dién trong cac ngdn ngit lap trinh

Ladder ST FBD
ENO:=PLF(EN,d); p—
—Ic =3 @ { L.—-1
— EN ENO |—
d —

Hoat dong. Lénh nay chi bat ON thiét bi trong 1 chu ky quét khi yu cau thyc thi lénh PLF
duogc thay doi tir OFF sang ON va tit trong cac trudng hop con lai. Khi c6 1 1énh PLF duoc
lap tinh cho thiét bi (d) trong sudt chu ky quét, thiét bi bat ON trong 1 chu ky.
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ON
s X5 OFF A A
[ | ON /
}—{ | | PLF ‘ MO }_{ 3{_ T_
-
MO OFF
S
Sc Sc
Chu y: Tuong tu nhu chu y 1énh PLS
14. Lénh nghich dao dau ra caa thiét bi Bit.
Tén lénh: FF
Biéu dién trong cac ngon ngir lap trinh
Ladder ST FBD
ENO:=FF(EN,d); —
—E=a]w { L.—J
— EN ENO |—
d I
e Chtic nang, dai gia tri, kiéu di liéu:
Toéan hang | Chic ning Dai gié tri Kiéu dix lieu | Kiéu dit liéu
(nhén)
(d) Thiét bi duoc dao . Bit ANY_BOOL
trang théi
EN biéu kién thuc thi | __ Bit BOOL
ENO Két qua thyc thi L Bit BOOL
Hoat dong
« Lénh nay dao trang thai du ra cua thiét bi (d) khi yéu cau thyc thi thay doi tir OFF sang ON
Thiét bi Trang thai thiét bj
Trwéc khi thuc hién 1énh FF | Sau khi thuc hién 1énh FF
Thiét bi Bit | OFF ON
ON OFF
Bit trong Word | 0 1
1 0

15. Lénh dich Bit
Tén Iénh: SFT(P)

60




Chuong 3. HE LENH PLC FX5U

Biéu dién trong cac ngdn ngi lap trinh

Ladder ST FBD
ENO:=SFT(EN,d); o
— . __ 1| @ ENO:=SFTP(EN,d); -—-
—1{ EN ENO |—
d I
e Chuc ning, dai gia tri, kiéu di liéu:
Toéan hang | Chtic nang Dai gié tri Kiéu dit lieu | Kiéu di liéu
(nhén)
(d) Thiét bi nhan su . Bit
dich
Hoat dong:

+ Truong hop thiét bi Bit:
Lénh nay dich trang thai ON/OFF cua thiét bi Bit nim trudce thiét bi Bit (d) thanh thiét bi (d)
Vidu

Khi bit M11 dugc xac dinh bang lénh SFTP va lénh SETP duoc thyc thi, trang thai cia bit
M10 s& dich sang cho bit M11 va M10 s& chuyén sang trang thai OFF:

+ Bat ON thiét bi dau tién da duoc dich bang lénh SET
+ Khi lénh SFT(P) dugc sir dung sau do, tao doan chuong trinh dé bat dau tir thiét bj c6 sé

I6n nhat.

o (9) Ll
MO M15 M14 M13 M12 M11 M10 M9 M8
—||—4|SFTP|M14|— (1)|0\0|0|0|0|1\1|0|

K & & x k0
@[olofofofl1]o][1]o]

4| SFTP | M13 |— x & & & 0
(3)|0\0|0|1|0|0 1|0|
4|SFTP|M12|— (4)|0\0|0|1|0|1\1|0|

& & &  x x—0
(5)|0‘0|1|0|1|0‘1|0|

1 sere | M1 [ P A "
(6)|0‘1|0|1|0|0\1|0|

X2 & & & K a0
—||—| SET|M10|— (?)|0‘0|1|0|0|01|0|

(1): X2 bat ON

(2): Sau lan dich dau tién
(3): Sau lan dich thir 2
(4): X2 bat ON

(5): Sau lan dich tha 3
(6): Sau lan dich thir 4
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(7): Sau lan dich thir 5
(8): Thiét bi dau tién cua qua trinh dich
(9): Pham vi dich.

Ngoai Iénh dich bit SFT con c6 nhiéu Iénh dich khac nhu:

+ Dich dix liéu 16-bit sang phai/trai n-bit: SFR(P) va SFL(P).

+ Dich n-bit dir liéu sang phai/trai 1-bit: BSFR(P) va BSFL(P).

+ Dich n-word dir liéu sang phai/trai 1-word: DSFR(P) va DSFL(P).
+ Dich dir liéu n-bit sang phai/trai (n) bit: SFTR(P) va SFTL(P).

+ Dich n-word dir liéu sang phai/trai (n) word: WSFR(P) va WSFL(P).

16. Lénh diéu khién doan chwong trinh

Tén lénh: MC (Master Control) bat diéu khién tach doan

MCR (Master Control Reset) két thic diéu khién tach doan

MC

(N} _

:| o =3 ™| @
d})

MCR i

e Chuc nang, dai gia tri, kiéu di liéu:

ENO:=MC{EN,n d});

ENO:=MCR(EN,n.d);

MC

L.
— EN ENO
— n d
MCR

C.—.
== EN EMO

Toéan hang | Chirc nang Daigiatri | Kiéudirlieu | Kiéu dir liéu (nhén)
N Nestin 0 dén 14 Ténphante | ANY16_S
(d) S6 phan ta duoc bat ON - Bit ANY_BOOL
EN Diéu kién thyc thi - Bit BOOL
ENO Két qua thyc thi - Bit BOOL
e Dit liéu phan tir tng dung duoc
Bit Word Double Hang s6
Toan word
han X,Y,ML,| T,ST,C,LC | T,ST,C,D, ug | Z |LC|LZ |KH| E
ang SM, W,
F,B,SB, S sD,sw,R | ‘GO
(n) X x (1)

(1) T, ST, C khong duoc sir dung
Hoat dong.
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Hai Iénh nay tao ra mot tach doan chuwong trinh trén chuong trinh Ladder chinh.

Hinh dudi day minh hoa: & bén trai la hinh anh Ladder khi lap trinh, con ¢ bén phai la qué
trinh thuc hién thuc té chuong trinh.

Nhu vay khi diéu kién cta lénh MC chua dugc thoa man (X0=OFF) thi doan chuwong
trinh nay bi ngét khoi chwong trinh chinh do MO=OFF.

Khi diéu kién cua lénh MC duoc thoa mén (X0=ON) thi tach doan chuong trinh dugc
thong (nho M1=0ON) va doan chuong trinh nay s€ hoat dong nhu doan Ladder binh thuong.

_—{KT—|MC|N1|MG}7

=

.

X1 X3 My

X0
i{|—| MG | N1 | MO
N1—— M0

Y20

HHH

M5

{1

(Va0

X6 x4

F)

ll MCR |

N1—T— MO
HHH (v
i @
X5 X4
I MCR | M1 }—
& @

x10

M1

1

|

1
(1) tach doan chwong trinh nay chi thwe hign khi X0 dwoec bat ON

-

Sau khi diéu kién cua MC lai ngat (¢ ddy 1a X0=OFF tr¢ lai) thi trang thai cac phan tir
nam trong tach doan chuong trinh nay (doan nam gitta MC va MCR) s& nhu sau:

+ Céc dau ra Y déu bi ngit Y=OFF.

+ Céc phan tir nam trong cac lénh SET, RST, SFT, cac lénh co ban vé 1énh tng dung gitr
nguyén trang thai cua no.

+ Gia tri hién thoi cua cac bo dém va Timer nhé (retentive) gitr nguyén, tuy nhién cac
phan tir nay bi dirng hoat dong

+ B Timer thuong bi ngat dong thoi gia tri ¢ém bi x6a vé 0.
Chuy. Lénh nay khong dugc dung trong doan chuong trinh véi 1énh FOR — NEXT; STL —
RET (SRET): |- IRET.

17. Lénh két thc.

a). Két thiic chwong trinh chinh (main routine program)

Tén lénh FEND. Lénh nay duoc st dung dé nhanh hoat dong cia chuong trinh tuan tu bai
lénh nhay hozc dé chia lai chwong trinh chinh thanh chwong trinh con hodc chuong trinh ngjt.
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Biéu dién trong cac ngdn ngi 1ap trinh

Ladder

ST

FBD

—

Khéng hé tro

Khong ho trg

Toén hang Chtic nang Dai gié tri Kiéu dit lidu
(s) Pugc dung nhu mot tiép diém . Bit
Hoat dong.

Lénh nay duoc sir dung dé nhanh hoat dong cia chuwong trinh tuan tu bai 1énh CJ hodc dé chia
lai chwong trinh chinh thanh chuong trinh con hodc chuong trinh ngét

Khi Iénh nay dugc thyc thi, viéc thuc thi chuong trinh s€ quay tré lai toi doan chuong trinh tai
budc 0 sau khi xir Iy dau ra, xt 1y ¢au vao va l1am méi Watchdog timer.

Chuong trinh tuan ty tir Iénh ndy vé phia trudc c6 thé ciing duoc trinh bay nhu Ladder boi

cong cu ky thuat

(Trai: Khi lénh CJ dugc st dung, Phai: Khi c¢6 chuwong trinh con va chuowng trinh ngét)

0
?' A
o — /[P ]
d
\_/

A: Chuong tinh chin
B: Chuong trinh con

L

FEND

END

h

C: Chuowng trinh ngat
(1): Van hanh khi lénh CJ khong duoc thuc thi

(2): Nhay bai lenh C

J

\
|./

@)

- (3)
|

(3): Van hanh khi lénh CJ duoc thuc thi
b). Két thiic chwong trinh tuin tw

Tén Iénh END. Lénh nay chi ra diém két thic cua toan chuong trinh. b. Biéu dién trong cac

ngdn ngtr 1ap trinh

| | {oa -

Ptt

Ladder

ST

FBD

—

Khong ho trg

Khong ho trg
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Hoat dong.

Lénh nay chi ra diém két thdc cta toan chuong trinh bao gdm chuong trinh chinh, chwong
trinh con va chuong trinh ngat. Khi Iénh nay duogc thyc thi, module CPU két thirc viéc thuc
thi cua chuong trinh dang thyc thi hién thoi.

0

(M

END

(1) Chuong trinh tuan tu
Lan dau thién lénh RUN duoc khoi dong, viéc thuc thi bit dau tir [énh nay.

Lénh nay khoong thé dugc 1ap trinh ¢ giira trong sudt chuong trinh tuan ty chinh. Khi qué
trinh xt 1y dwoc yéu cau & gitra trong suat chuong trinh, st dung lénh FEND

Khi chuong trinh dugc thuc hién sir dung céng cu ki thuat trong ché do chinh sira Ladder,
lénh END ty dong dwoc nhap vao va khéng thé chinh sta

Phan sau minh hoa cach lénh END va FEND duoc sir dung phil hop khi chwong trinh bao
gom chuong trinh chinh, chuong trinh con va chwong trinh ngit.

b
A
FEND (1)
B
D
C
END > (2) I

A: Chuong trinh chinh

B: Chuong trinh con

C: Chuong trinh ngat

D: Khu vuc chuong trinh chinh tuan ty
(1): Lénh FEND duoc yéu ciu

(2): 1énh END duoc yéu cau
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3.1.2. Nhém Iénh co ban

Nhom Iénh co ban 1 tap hop cé4c loai Iénh nhu so sanh, cac phép toan s hoc,
toan logic, cac lénh vé xir 1y bit, Iénh chuyén doi qua lai gitta cac dang di liéu,
lénh doc chuyén mach dau vao kiéu sé (digital switch) va céc 1énh vé truyén dir
licu. Sau day giGi thiéu mot s6 Iénh thuong gap khi 1ap trinh & muic ban dau.

1. Lénh so sanh

a). So sanh dir liéu 16-bit

Tén lénh: LDO(_U), ANDO(_U), ORO(_U). Nhirng Iénh nay thuc hién hoat dong so sanh
gitra dir liéu 16-bit trong thiét bj xac dinh bai (s1) va dix liéu 16-bit trong thiét bi xac dinh boi
(s2). Thiét bi & day duoc sir dung nhu tiép diém NO.

Biéu dién trong cac ngon ngit lap trinh

Ladder ST

Khong hé tro
W= — L 0] 6|6 f—
ano[C I —{C O] e |62 f—

— L] en |2

("=(_UY", "<>(_U)", ">(_U)", "<=(_U)", "<(_U)", ">=(_U)" enters O.)

OR[C:—"7]

FBD
o[ ] AND [ ] orR[___ ]
—1 EN ENO — — EN ENO — —1 EN ENO [—
— st — st — s
— s2 — s2 — s2

("_EQ(_U)", "_NE(_U)", "_GT(_U)", "_LE(_U)", "_LT(_U)","_GE(_U)" enters [1.)

e Chuc nang, dai gia tri, kiéu di liéu:

Toén Chtic ning Daigiatri | Kiéu dix Kiéu di lidu
hang liu (nhan)
(s1) LD(), AND(J, | Ditligusosanh | -32768t0 | 16-bit ANY16_S
ORI[] hoac thiét bi +32767 signed
noi dir liéu so binary
LDO_U, fff‘h duoeluu 01965535 | 16-bit | ANY16_U
AND[I_U, " khong déu
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OR[_U
(s2) LD, ANDL, | Dirliéu S0 sanh | -32768 to 16-bit ANY16_S
OR[] hoac thiet bi +32767 signed
noi di liéu so binary
LDo_u, | Frhdwecli fot65535 | 16it | ANY16U
AND[_U, khong dau
OR(O_U
e Dit liéu phan tir tng dung duoc
Bit Word Double Hiing s6
Toan word
X’ Y’ M’ LV T1 STI UI:I T’ ST1 C1 D1 Z LC LZ K H E
hang uo '
SM, C, LC \GO W,
F.B,SB,S sD,sw, R | \GH
(s1) X X
(s2) X X
Hoat dong

Nhitng 1énh nay thuc hién hoat dong so sanh giita dit liéu 16-bit trong thiét bi xac dinh boi
(s1) va dix liéu 16-bit trong thiét bi xac dinh bai (s2). (Nhitng thiét bi dugc st dung nhu tiép

diém NO)
Bang sau liét k& két qua hoat dong so sanh cua mai Iénh:

Ki hiéu lénh Piéu kién Két qua
=(_V) (s1) = (s2) Dan
<>(_U) (s1) # (s2)
>(_U) (s1) > (s2)
<=(V) (s1) < (s2)
<(_ V) (s1) < (s2)
>=(_V) (s1) > (s2)
=(_U) s1) # (s2) Ngung dan
<>(_U) (s1) = (s2)
>(_U) (s1) <(s2)
<=(V) (s1) > (s2)
<(_U) (s1) 2 (s2)
>=(_U) (s1) < (s2)

So sanh dir liéu 32-bit. V& co ban giéng 16-bit, chi can thay 32-bit cho 16-bit
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b). So sanh diu ra 16-bit

Tén lénh CMP(P)(_U). Lénh nay thuc hién hoat dong so sanh giita dir liéu 16-bit trong thiét
bi xac dinh bai (s1) va (s2).

Biéu dién trong cac ngdn ngit lap trinh

Ladder ST FBD
ENO:=CMP(EN,s1,s2,d); pp—
= Ten 2 (d)% ENO:=CMPP(EN,s1,52,d); L.—.
—{ EN ENO
ENO:=CMP_U(EN;,s1,52,d);
ENO:=CMPP_U(EN,sLs2,d); | — ' d
— s2

So sanh dau ra 32-bit. V& co ban gidng 16-bit, chi can thay 32-bit cho 16-bit

Ngoai ra con mét sé Iénh so sanh khac

2. Lénh vé c&c phép toan sb hec

a). Phép cong dir liu 16bit/32bit

Cong dir liéu 16-bit

Lénh +(P)(_U) va ADD(P)(_U) c6 thé dugc sir dung cho cong dit liéu 16-bit

Tén lénh +(P)(_U) [using two operands]. Nhitng Iénh nay cong di lidu 16-bit trong thiét bi
xéac dinh bai (d) va dir liéu 16-bit trong thiét bi xac dinh boi (s), va luu dir két qua trong thiét

bi x4c dinh boi (d). b. Biéu dién trong cac ngbn ngir lap trinh

Ladder

ST

FBD

L. 1|6

(d) *{

Khong ho tro

Khong ho trg

c. Dit liéu 1énh:

e Chuc nang, dai gia tri, kiéu di liéu:

Toén hang Chtic nang Dai gié tri Kiéu dir Kiéu dir liéu
liéu (nhan)
(s) +(P) S6 hang hoic thiét bi | -32768 to 16-bit ANY16_S
noi luu dix liéu ;tu:gc +32767 signed
cong vai mot so binary
+(P)_U {‘:{ng khac duoc lwu |4 65535 | 16-bit | ANY16_U
u khong dau
(d) +(P) Thiét bi noi dit lieu | -32768 to 16-bit ANY16_S
khac duogc cong vao | +32767 signed
binary
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+(P)_U | va luu trir vao trong
~ | do

0 to 65535

16-bit ANY16_U
khong dau

e Kiéu toan hang: twong tu nhém lénh dau.

Hoat dong.

Nhitng lénh nay cong dir liéu 16-bit trong thiét bi xac dinh bai (d) va dit lidu 16-bit trong thiét
bi x4c dinh bai (s), va luu dir két qua trong thiét bi xac dinh bai (d)

(d)

b15 - b0 b15

{§_J

(d)

b0

b15 - b0

| seraeINg | + [ 123a(BIN)

—
/1
[

6912 (BIN) |

Tén 1énh +(P)(_U) [using three operands]. Nhiing Iénh nay cong dit liéu 16-bit trong thiét bi
xé4c dinh bai (s1) va dit liéu 16-bit xac dinh boi thiét bi (s2) va luu trir két qua trong thiét bi

xéc dinh bai (d).

Biéu dién trong cac ngdn ngit lap trinh

Ladder ST FBD
ENO:=PLUS(EN,s1,s2,d); ]
— 151 (52) {d}~{ ENO:=PLUSP(EN,s1,s2,d); S
— EN ENO —
ENO:=PLUS_U(EN,s1,s2,d); | — = ¢
ENO:=PLUSP_U(EN,s1,s2,d); | — sz

("PLUS", "PLUSP", "PLUS_U", "PLUSP_U" enters [1.)

Tén lénh ADD(P)(_U). Nhitng lénh nay cong dir liéu 16-bit trong thiét bi xac dinh bai (s1) va
dir liéu 16-bit trong thiét bi xac dinh bai (s2) va két qua duoc luu trong thiét bi xac dinh boi

(d). bBiéu dién trong cac ngdn ngix 1ap trinh

Ladder ST FBD
ENO:ZADDP(EN,Sl,SZ,d); ]
— I = alen[e2 m}# I R I
ENO:=ADD_U(EN,s1,s2,d); | — = d =
ENO:=ADDP_U(EN,s1,s2,d); | — =2

("ADDP", "ADD_U",
"ADDP_U" enters [1.)

b). Phép trir. Ciing co6 cac 1énh twong ty nhu phép cong

Truw dir liéu 16-bit

Lénh -(P)(_U) and Iénh SUB(P)(_U) c6 thé str dung dé trir dir liéu 16-bit
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+ Tén Iénh: -(P)(_U) [using two operands]. Nhitng 1énh nay trir dit liéu 16-bit trong thiét bi
xéc dinh boi (d) va dit liéu 16-bit trong thiét bi xac dinh bai (s), va luu trir két qua trong thiét
bi x4c dinh bai (d).

Biéu dién trong cac ngdn ngit lap trinh

Ladder ST FBD
‘{ Khong ho trg Khong ho trg

— L. 1| | (d)

e Chuc ning, dai gia tri, kiéu di liéu:

Toén hang Chtic nang Dai giatri | Kiéu dix Kiéu di liéu
liéu (nhén)
(s) -(P) Dix liéu hodc thiét bi noi | -32768 to 16-bit ANY16_S
luu trir SO trur +32767 signed
binary
-(P)_U 0to 65535 | 16-bit | ANY16_U
khéng dau
@d | -(P) Thiét bi noi luu trit so bi | -32768 to 16-bit ANY16_S
trir va két qua cua phép +32767 signed
tru binary
-(P)_U 0to 65535 | 16-bit | ANY16_U
khong dau
Hoat dong.

Nhiing Iénh nay trir dir lieu 16-bit trong thiét bi xac dinh boi (d) va dit liéu 16-bit trong thiét
bi xac dinh biroi (s), va luu trir két qua trong thiét bi xac dinh boi (d)

(d) (s) (d)
. . - . i i A

b15 - b0 b15 - b0 b15 . b0
| seran) | - | 1234@IN) | > | 44saBIN) |

+ Tén lénh: -(P)(_U) [using three operands]. Nhitng lénh nay trir dit liéu 16-bit trong thiét
bi xac dinh voi (s1) cho dit liéu 16-bit trong thiét bi xac dinh boi (s2) va luu két qua vao trong
thiét bi xac dinh bai (d).

Biéu dién trong cac ngdn ngir lap trinh

Ladder ST FBD
ENO:=MINUS(EN,s1,52,d); —
—AC | 60| =2 {d}*{ ENO:M|NUSP(EN,51,SZ,d), L.—.d
— EN ENDO [—
ENO:=MINUS_U(EN,s1,s2,d); B 4 =
ENO:=MINUSP_U(EN,s1,s2,d); | | -

("MINUS", "MINUSP", "MINUS_U", "MINUSP_U" enters 0.)
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+ Tén lénh SUB(P)(_U). Nhitng Iénh nay trir dit liéu 16-bit trong thiét bi xac dinh bai (s1) va

dir liéu 16-bit trong thiét bi xac dinh biroi (s2), va luu két qua trong thiét bi xac dinh bai (d).

Biéu dién trong cac ngdn ngit lap trinh

Ladder

ST

FBD

—1 L. 1|61 (s2) {d}~{

ENO:=SUBP(EN,s1,s2,d);

ENO:=SUB_U(EN,s1,s2,d);
ENO:=SUBP_U(EN,s1,s2,d);

C.—.

= =i

— s2

— EM EMO

d

("SUBP", "SUB_U", "SUBP_U" 0.)

Cac phép cong/trir dir liu 32-bit cling twong tu nhu 16-bit, chi khac & du liéu 1a 32-bit,
(thém D truéc mdi tén lénh)

3. C4c lénh xir Iy bit

a). Setting 1 bit trong 1 word dir liéu

Lénh BSET(P) cho phép set 1 bit(Ién 1)(n) trong 1 word chi dinh (d).

Biéu dién trong cac ngon ngit lap trinh

Ladder ST FBD
Setting : C 7]
— L@ |0 ENO:=BSET(EN,n,d); T
ENO:=BSETP(EN,n,d); — EN ENO I—
Resetting : — d (—
ENO:=BRST(EN,n,d);
ENO:=BRSTP(EN,n,d);
e Chtic nang, dai gia tri, kiéu di liéu:
Toéan hang | Churc ning Dai gié tri Kiéu dit lieu | Kiéu dir liéu
(nhan)
(d) Thiét bi word noi . 16-bit signed | ANY16
chura bit can set/reset binary
(n) Vj tri cua bit can 0to 15 16-bit khéng | ANY16
set/reset trong word dau
EN biéu kién thuc hien | Bit BOOL
ENO Két qua thuc hién o Bit BOOL

71




Chuong 3. HE LENH PLC FX5U

e Dit liéu phan tir tng dung duoc

Bit Word Double Héng sé
Toan word
X’ Y’ M’ L1 T1 STI UI:I T’ ST1 C1 D1 Z LC LZ K H E
hang uo )
SM, C,LC \GO W,
F.B,SB,S sD, sw, R | ‘GO
(d) X X X
(n) X X

Hoat dong. -Lénh BSET(P):
* Lénh cho phép set 1 bit(Ién 1)(n) trong 1 word chi dinh (d) .

« Néu (n) vuot qué 15, viéc xur ly s& duoc thyuc hién dwa trén 4 bit thip cua (n).

}—H | BSETP | D10 | Ke }—{
b15 b6 b1b0

D10 [1:1,0/0[1:01;1]0i0/1:1/1:01:1]

U

b15 b6 b1b0
D10(1:1/0:0/1:0:1:1]0!1:1:1]1:0:1!1]

1
b). Reset 1 bit trong 1 word dik li¢u

Lénh BRST(P) cho phép reset 1 bit(xung 0)(n) trong 1 word chi dinh (d) .

« Néu (n) vuot qué 15, viéc xur ly s& duoc thyc hién dua trén 4 bit thap cua (n).

K11

D10

BRSTP

4{

b15 = b1 - bib0
D10 [1:1:0:0[1!0!1:1/0/0!1:1]1:0!1 1|

v
b15 - b1 b1b0
D10 [1:1:0:0[0i0!1:1/0/0!1:1]1:0!1 1|

0

c). Reset bit hang loat

Tén lénh BKRST(P). Cho phép reset (n) thiét bi bit tinh tir thiét bi bit duoc chi dinh boi

(BC|i)éu dién trong cac ngbn ngi 1ap trinh
Ladder ST FBD
ENO:=BKRST(EN,n,d); C 7
—L.—.J] @ (n)# ENO:=BKRSTP(EN,n,d); —{ En ENO [—
— n d —
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e Chtic nang, dai gia tri, kiéu di liéu:

Toén hang Chirc ndng Dai gid tri Kiéu di¥ liéu Kiéu dit liéu (nh3n)
(d) Thiét bi dau dwoc . Bit ANY_BOOL
reset
(n) S6 thiét bi duwgcreset | 16-bit khéng ANY16
dau
EN Diéu kién thuc hién _ Bit BOOL
ENO K&t qua thuc hién L Bit BOOL

Hoat dong. Cho phép reset (n) thiét bi bit tinh tir thiét bi bit dugc chi dinh bai (d).
« Reset trang thai cua thiét bi bit nhu sau.

Thiét bi

Trang thai

Annunciator (F)

«(n) diém tinh tir s6 F duoc chi dinh boi (d) duoc tt.

» Céc s0 thdng bao tir SD64 to SD79 da tt thi bi x6a va cc s
tiép theo thi dugc chuyén veé phia trudc.

« S6 lugng s théng bao dugce luu trir trong SD63

(©)

Timer (T), Counter

« Gi4 tri hién tai caa (n) diém tir timer (T) hoic counter (C)
dugc chi dinh bai (d) duoc dat thanh 0, va tiép diém véi cudn
day dugc tat.

Thiét bi bit khac

» Cudn day va tiép diém cua (n) diem tur thict bi duoc chi dinh
bai (d) duoc tat

« Néu thiét bi duoc chi dinh OFF,. trang thai thiét bi s& khong thay doi.

d). Reset mgt vung dir liéu

Tén lénh ZRST(P). Lénh nay reset cac thiét bi duoc dinh vi trong mét viing gitra hai thiét bi
xac dinh cung mét Idc.

Str dung 1énh nay cho hoat dong khai dong lai tir diém bat dau sau khi tam ding hodc sau khi
dit lieu diéu khién duoc reset.

Biéu dién trong cac ngdn ngir lap trinh

Ladder ST FBD
C 7] ENO:=ZRST(EN, d1, d2);
— L —.J]@n (dz)a{ —{ EN ENO |— ENO:=ZRSTP(EN, d1, d2);
a1
a2 —
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e Chtic nang, dai gia tri, kiéu di liéu:

Toén hang Chirc ndng Dai gid tri Kiéu di¥ liéu Kiéu dit liéu (nh3n)
(d1) Tén thiét bj bit/ word | Bit/16-bit ANY_ELEMENTARY
bat dau duoc reset signed binary
(d2) Tén thiét bj bit/word | Bit/16-bit ANY_ELEMENTARY
cudi duoc reset signed binary
EN Diéu kién thyc hién _ Bit BOOL
ENO Két qua thyc hién . Bit BOOL
Hoat dong.

« Lénh nay cho phép reset lai toan bo dit liéu cua cac thiét bi cling loai nam trong dai duoc
giGi han bai (d1) va (d2).

« OFF (reset) dugc ghi vao toan bo dai thiét bi tir (d1) dén (d2) cung 1 IGc néu (d1) hoic
(d2)

3.1.3. Lénh wng dung — Application Instruction

Pay 1a nhom 1énh thuc hién céc xir Iy nhu quay (rotate), 1énh v& xung, 1énh nhay vé diém cudi
chuong trinh, cac 1énh cho lap trinh kiéu cau trdc (Structure Text), 1énh vé bang so liéu, vé so6
thuc, s6 ngau nhién ...

1. Lénh quay dir ligu
a). Lénh quay dir liéu 16-bit sang phai

Lénh ROR(P). Lénh nay dung dé dich chuyén va quay dit liéu 16-bit nhi phan duogc luu trit
trong (d) sang phai véi s6 bit xac dinh(n) (khéng st dung cd carry).

Lénh RCR(P): Lénh nay dung dé dich chuyén va quay dit liéu 16-bit nhi phan duogc luwu trit
trong (d) sang phai vai sé bit xac dinh(n) (c6 str dung co carry).

Biéu dién trong cac ngdn ngit lap trinh

Ladder ST FBD
ENO:=RORP(EN,n,d); C ]
— L —J]@ (”)‘{ ENO:=RCR(EN,n,d); —{ En ENO [ —
ENO:=RCRP(EN,n,d); - 4
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e Chtic nang, dai gia tri, kiéu di liéu:

Toéan hang | Chtc ning Dai gié tri Kiéu dit lieu | Kiéu dit liéu
(nhén)
(d) Thiét bi ddu luu trit dir | 16-bit signed | ANY16
liéu can quay binary
(n) S6 bit duoc quay 0to 15 16-bit khong | ANY16
dau
EN Diéu kién thuc hién . Bit BOOL
ENO Két qua thuc hién . Bit BOOL

e Kiéu toan hang: twong tu nhém lénh dau.
Hoat dong.

* ROR(P):
« Lénh nay ding dé dich chuyén va quay dit liéu 16-bit nhi phan dugc luu trir trong (d)
sang phai véi s6 bit xac dinh(n) (khdng sir dung co carry). Co carry duoc tat hoic bat
tuy thudc vao trang thai cua noé trudce khi thuc hién lénh.

b15 b14 Db13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

@ [oTo o oToToTo ololo o olofslofsl

ﬂ Rotating 1-bit data to the ric_‘.Nl

bi5 bi14 bi3 b12 bi1 bi0 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 v (SM700, SM8022)
@filoJoJofoJofoJoJofofofofofofafo] [1]

Value of b0 ﬂ Rotating 1-bit data to the right \ T

b15 b14 b13 b12 bi1 bi0 b9 b8 b7 b6 b5 b4 b3 b2 bl b0  (SM700, SM8022]
O o4 ofofofofJofoJoJofoJoJoJoJo[a] [o]
|
| t
| Value of b0
ﬂ Rotating n-bit data to the right

(SM700, SM8022)
o]

Value of b0

b15 b14 b13 b12 bi1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 (SM700, SM8022)

[ 1 1 1 T T T T T T v T T T
(d)‘ £l T T 11T T 1T T T T T 1T77T

Value of b(n-1) Value of b(n-1)

« Khi (d) 1a mot thiét bi bit, cac bit duoc xoay sang phai trong pham vi thiét bi cho phép.
S6 bit thuc su duoc quay 1a phan du caa phép chia (n) + (sb thiét bi bit kha dung). Vi du,
khi (n) 1a 15 va sé thiét bi bit kha dung la 12, 3 bit duoc xoay vi 15 chia cho 12 bang 1 du
3.

« Chi dinh bat ky gia tri nao giira 0 va 15 cho (n). Néu gia tri 16 hoic 16n hon dugc chi
dinh, cac bit duoc quay bang phan du cua phép chia n + 16. Vi dy, khi (n) 1a 18, 2 bit dugc
xoay Vi 18 chia cho 16 bang 1 du 2.
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b). Lénh quay dir ligu 16-bit sang trai:
Lénh ROL(P): Lénh nay dung dé dich chuyén va quay dit liéu 16-bit nhi phan duoc luu trit
trong (d) sang tréi véi sé bit xac dinh(n) (khéng str dung co carry).
Lénh RCL(P): Lénh nay dung dé dich chuyén va quay dit liéu 16-bit nhj phan duoc luu trix
trong (d) sang tréai vai sé bit xac dinh(n) (c6 st dung cd carry).
Tham khao muc 1
c). Lénh quay dir liéu 32-bit sang phai
DROR(P): Lénh nay dung dé dich chuyén va quay dit liéu 32-bit nhi phan duoc luu trit trong
(d) sang phai vai sb bit xac dinh(n) (khdng st dung ¢ carry).
DRCR(P): Lénh nay dung dé dich chuyén va quay di liéu 32-bit nhj phan duogc luu trit trong
(d) sang phai vai s6 bit xac dinh(n) (c6 str dung cd carry).
d). Lénh quay dir liéu 32-bit sang trai
DROL(P): Lénh nay dung dé dich chuyén va quay dix liéu 32-bit nhi phan duoc luu trit trong
(d) sang trai véi s bit xac dinh(n) (khéng st dung co carry).
DRCL(P): Lénh nay dung dé dich chuyén va quay dir liéu 32-bit nhi phan dugc luu trir trong
(d) sang tréi véi s6 bit xac dinh(n) (co sir dung co carry).
2. Lénh vé chwong trinh con
Tén lénh:
CALL(P) : 1énh goi mét chuong trinh con (subroutine program)
RET : Iénh két thic chuong trinh con
Céc lénh nay chi ¢ ¢ dang lap trinh Ladder, l1ap trinh kiéu ST hay FB khong &p dung duoc.
P 1a kiéu dix liéu con tro va cé dai tir 0 dén 4095.

Phuong thic thuc hién vong quét khi ¢6 chuong trinh con nhu hinh dudi day.

didu kign =OFF didu kién =0N
D T
[ Chuongtinh PLC | N
didu kién goi CTC CALL Budrc tiép
i} CALL - P5 | theo sau khi
e CALL

f,

Chwong trinh PLC |

I

' 1

,'. I

FEND ps ¢ ! FEND
FEND - " |
{ FEND |— i \_/

|

|

I

P5

‘ chwreng trinh PLC con ‘

,,J \_ Thue hién chuong

RET / j' trinh con

RET¢_-~"

+ Mot chuong trinh con ¢ thé duoc goi nhiéu lan trong chuong trinh chinh.

+ C6 thé 16ng cac chuong trinh con trong nhau, t6i da dén 16 cap.
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h h Ch
_ S Shgon trinh cof YN e
Chuong frinh PLC
0 P1 P2 P3 P4 P5
o P L . q v
- -~ S - . <
- CALL P3 -
7 , N ’ caLl Ps
- s N L
g s ' S 1
= /1 3 W} ‘\
CALL P1 ; \ CALL P4 \
e // \ L “
- '
o CALL P2 RET RET
-~ A——""
= s - . v \\
~o RET
H-\.x '\‘
-~ -~ \
. v
RET \L RET
FEND-

3. Lénh vé xung
Piéu ché dé réng xung 16/32-bit:

Tén lénh PWM (16 bit) va DPWM (32 bit). Lénh nay xuat ra xung (trong cac don vi dit liéu
16/32-bit) cua thoi gian ON (trong cac don vi dit liéu 16/32-bit) dwoc chi dinh béi (s1) ¢6 chu
ky chi dinh bai (s2) dén dich dau ra duoc chi dinh bai (d).

Biéu dién trong cac ngon ngit lap trinh

Ladder ST i
ENO:=PWM(EN,s1,52,d); C.—1
—{ 16| (s2) (d){ ENO:=DPWMI(EN,s1,s2,d); — EN ENO —
— s
— 82
— d

Hoat dong PWM:

Lénh nay xuét ra cac xung trong thoi gian ON di dugc xac dinh boi (s1) va chu ky phat xung
da duoc xac dinh bai (s2) dé xuat dén vi tri da duoc xac dinh bai (d)

OFF

DPWM: tuong tu nhu 1énh PWM.
4. Lénh vé Clock
TRD(P) - Iénh doc thoi gian tur thoi gian thyc cia modul CPU.
TWD(P) - Iénh viét thoi gian vao ving nhé thoi gian thuc cia modul CPU.

TADD - Iénh cong thoi gian duoc Iuu trong thanh ghi (d1) cong vai thoi gian trong
thanh ghi (d2) va két qua duoc luu trong thanh ghi (d).
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TSUB - [énh trur thoi gian dugc Iuu trong thanh ghi (d1) cong vai thoi gian trong
thanh ghi (d2) va két qua duoc luu trong thanh ghi (d).

DSTOH- Ia Iénh chuyén d6i thoi gian dwoc luu trong thiét bi (s) tir gidy sang
gio,ngay,thang va luu gia tri d6 vao thiét bi (d) kiéu nhi phan 16 bit hozc 32bit.
LDDT,ANDDT, ORDT - Céc Iénh so sanh ngay dugc luu trong thanh ghi (d1) véi
ngay trong thanh ghi (d2) va két qua néu bang nhau s& set thanh ghi (s3).
LDDT,ANDDT, ORDT - céc Iénh so sanh thoi gian dugc luu trong thanh ghi (d1)
véi thoi gian trong thanh ghi (d2) va két qua néu bang nhau s& set thanh ghi (s3).
DSTOH la Iénh so sanh thoi gian dac biét trong (s1),(s2),(s3) vai dir liéu thoi gian dac
biét trong (s4), va bat tat bit trong (d) vé&i két qua turong ng.

DSTOH - la Iénh so sanh thoi gian dac biét gitra (s1),(s2) voi dir liéu thoi gian dac
biét trong (s3), va bat tat bit trong (d) voi két qua trong tng.

Generating timing pulses - [énh cong thoi gian dugce luu trong thanh ghi (d1) cong
vai thoi gian trong thanh ghi (d2) va két qua dugc luu trong thanh ghi (d).

3.1.4. Lénh bwéc — Step Ladder Instruction

Starts/Ends step ladder

STL: Iénh bét dau step ladder
RETSTL: Iénh két thic step ladder

Ladder ST FBD
Khoéng dugc ho trg | Khong dugc ho tro

STL C_) @

RETSTL C.— 7

(1): Step ladder program
(d) 13 kiéu dir liéu bit trong dai tir SO d&n S4095
Cac budc chuong trinh bac thang thyc té nhu sau:
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SM402
SET

——

——

Moving
forward

i
- (o]
(=

{RETSTLl
{ END |

Moving
backward

This range divided by the STL
instruction is called State.

Process of SO

Process of S20

Process of S21

e 1 chuong trinh step ladder duoc biéu thi nhu mét ro le ladder, nhung né c6 thé duoc tao
ra theo may kiém soat dong chay st dung cac ro le trang thai. Mot ro le trang thai gom maot
cudn hit va tiép diém ( STL contact) trong cling mot cach véi cac ro le khac. Str dung lénh SET
hodc OUT dé diéu khién mot cudn hit va st dung Iénh STL cho tiép diém

e Bang dudi ddy cho biét hoat dong mach dién duoc két ndi vai ro le trang théi

Thyc hién trong cac trang
thai tiep diém ON

Khi 1 ro le trang thai bat ON, 1 mach két n6i dugc kich
hoat vé&i mot tiép diém STL

Thuc hién trong céc trang
thai tiép diém OFF ( cho mot
chu trinh van hanh)

dong)

Khi 1 diéu kién duoc cung cap gitra céc ro le trang thai
dugc théa man, ro le trang thai tiép theo dugc bat ON va ro
le trang thai cai ma dugc ON trudce duoc tat( chuyén hoat

Non- execution

Mot lénh khong duoc thyc thi trong trang théi tiép diém
OFF sau chu trinh’ hoag déng noi ma 1énh duoc thuc thi
trong trang thai tiép diém OFF( trang thai nhay)

biéu dd théi gian trang théi kich hoat
trang thai tiép theo

Execution in the
contact OM status

<—=  Execution in the contact OFF status
«=— in one operation cycle

| L=
I T

Execution

Mon-execution
(jump status)

Sy hoat déng cta chuong trinh

Drive processing

*10
i} Y11
X1
X0 X1 T
- Transfer processing
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SM402 SM402
-

* Wl .
SM400 5 -2 SM400
— = = it Y30
; /

Process of S31

m i
a
=
: I
«

sm400™1 :\\\IIIIII"I!I - SM400 MM,
1 o vl < When X1 turns ON, S32 i : Yo E Y31 programi
COITIVTTIIANAN turns ON and S31 is SOTIVEVEEENNA Y SET instructic
X1 “3 automatically reset. X1 ON even if 8¢
SET S32 y — SET S32

— sMAMVLBLL L s
~

=| STL 3

=~
7 EEERRRNTTY
S

7]
-]
[
w0
]
N
*
I~
%]
%]
TEEA

~
~

\

wl
B
=
=
(=]
[
[N
2]
4=
TE
o
o
1,

2
7, N
frmny

Process of S32

X2 3 X2
— —

*1 N6 ludn luén la can thiét dé chuong trinh diéu khién 1 dau ra

=
&

> Activated

frmw

2
“,

*2 Céc cudn hut dau ra c6 thé duoc st dung lai trong cac ro le trang thai khac

*3 M&i l1énh OUT va SET cho céc ro le trang thai tu dong reset chuyén nguon, va cé chirc
nang ty gitr

*4 mot s6 lugng ro le trang théi chi cd thé duoc s dung mot lan

*5 N6 khong thé dit con tré ngay 1ap tac sau [énh STL, néu mét con tro duoc dit, mot
chuong trinh 16i xay ra( 33E2H)

3.1.5. Lénh diéu khién kiéu PI1D — PID Control Instruction
PID control loop
Tén Iénh PID - I&nh tién hanh PID cho d8i twong nham thay d6i dau ra theo d4u vao.

Biéu dién trong cac ngdn ngit lap trinh

Ladder ST FBD
_ ENO:=PID(EN,s1,52,53,d); C—

— L[ |(s2)|(s3)] (d)
— EN ENO
— s d
— 82
— 83

e Chuc nang, dai gia tri, kiéu di liéu:
Toan hang | Chiic ning Dai gia tri Kiéu dir ligu Kiéu dir lieu (nhan)
(s1) bia chi gia tri thyuc -32768- 32767 16-bit signed ANY16
binary
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(s2) bia chi gia tri dat -32768- 32767 16-bit signed ANY16
binary
(s3) Tham s 1- 32767 16-bit signed | ANY16
binary
(d) Giatrj lvu daura -32768- 32767 16-bit signed | ANY16
binary
EN Diéu kién thuc hién Bit BOOL
ENO két qua thuc hién Bit BOOL
e Kiéu toén hang:
Bit Word Double word|  Hang s6
Toéan hang X, Y, M, L, SM, T,ST,C,D, W, z LC | LZ | KH | E
F,B,SB,S SD, SW, R
(s)
e Hoat dong

bay la l1énh doc dir liéu thoi gian tir dia chi (SD210 -> SD216) tir bo thoi gian thuc
trong modul CPU

SM402

I RST
Initial pulse

D:**

|

(1)

(1): Latched data register number specified to (d)

Chu y: Pay la lénh chiém 3 viing dia chi bat dau tir dia chi SD210. Chac chan rang dia chi nay
khéng dung cho muc dich khac

3.2.

1. Built-in Ethernet Function Instructions

Cac Iénh cho modul dac biét

SP.SOCOPEN: Lénh nay s& ma ra mot két ndi.
SP.SOCCLOSE lénh dong mét két néi.

SP.SOCRCYV - Iénh doc nhan di¥ liéu

SP.SOCRCYV Reading connection information
SP.SOCRCV-, Reading Socket communication receice data

SP.ECPRTCL - Executing the protocols registered for the predefined protocol support
function

SP.ECPRTCL - Sending the SLMP frame
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2. Serial Communication 2

Tén lénh RS2 - Lénh nay cho phép glti hodc nhan gilt liéu thdng qua cong truyén théng néi
tiép RS-232 hoic RS-485. Biéu dién trong cac ngdn ngi lap trinh

Ladder ST FBD

ENO:=RS2(EN,s,n1,n2,n3,d)
— L 1| |] @) | (2] N3

3. Inverter Communication Instruction
a). Inverter operation monitoring (Status check)
Tén Iénh IVCK - Lénh nay doc trang thai hoat dong cua 1 bién tan nhd module CPU
b). Inverter operations control (Drive)

Tén Iénh. IVDR - 14 1énh viét 1 gid tri diéu khién can thiét cho hoat dong cua bién tan tur 1
module CPU sir dung may tinh két néi véi chic ning hoat dong cua bién tan.

c). Inverter parameter read

Tén lénh IVRD Lénh nay doc thdng sé cua 1 bién tan thong qua module CPU

d). Inverter parameter write

Tén lénh IVWR - Iénh nay ghi gia tri 1 tham sé cua 1 bién tan tir module cua CPU.
e). Inverter parameter block write

Tén lénh IVBWR - Lénh nay viét hang loat tham s6 cua 1 bién tan tir module CPU.
g). Inverter multi command

Tén lénh IVMC — Iénh nay thuc hién 2 loai cai dat (Iénh hoat dong va cai dat tan sb) cho bién
tan va doc 2 loai dit liéu (man hinh trang thai bién tan va gid tri tan sé ra cua bién tan...) tir
bién tan trong cuing 1 ldc.

4. MODBUS Communication Instruction

Tén Iénh. ADPRW - Iénh nay cho phép truyén thdng MODBUS giita Master (doc/ ghi dit
liéu) vai Slaves.

Predefined Protocol Support Function Instruction

Tén lénh: S(P).CPRTCL - Iénh nay thuc hién cé4c giao thuc truyén thong da duoc ghi lai st
dung céng cu k¥ thuat.

5. Positioning Module
a). Restoring the absolute positon.
Tén Iénh G.ABRST - I1énh nay khdi phuc lai vi tri cua truc da xac dinh.

b). Starting the positioning
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Tén lénh GP.PSTRT - 1énh nady cho phép bat dau xac dinh vi tri cua truc da duoc chi dinh.

c). Teaching

Tén lénh GP.TEACH - 1énh nay huan luyén truc da duoc chi dinh.

6. HIGH-SPEED COUNTER INSTRUCTION

Xir ly bo dém téc dé cao

a). Thiét 1ap so sanh dir liéu 32bit

DHSCS. Lénh nay so sanh gia tri duoc dém bai bo dém te d6 cao véi mot gié tri
dugc chi dinh va ngay 1ap tirc set mot bit néu hai gia tri bang nhau.

Ladder

ST*1

— L. 1|6 |62 (@{

ENO:=DHSCS(EN,s1,52,d);
ENO:=DHSCS_I(EN,s1,52,Pn);

FBD*1
DHSCS DHSCS_|
L. ] L1
—1 EN ENO |— —1 EN ENO
— 1 d — — si
—1 82 —1 82
— Pn

*1 Khi con tro ngét (I) dugc dinh nghia trong toan hang (d) bang ngén ngir ST va
ngdn ngir FBD / LD, str dung Iénh DHSCS _I.

Cai dat dix liéu
mMo ta, pham vi, va kiéu dir li¢u

Todn hang M6 ta Pham vi Loai di¥ Loai di¥ liéu
liéu (Nhan)
(s1) D{ liéu dugc so sanh voi gia -2147483648 | 32-bit ANY32
tri hién tai cia bo dém tdc d6 | to signed
cao hodc tur thiét bi tir lwu trlr | +2147483647 | binary
dir liéu
(s2) S6 kénh cia mét bo démtéec | 32-bit ANY32
do6 cao signed
binary
(d) | DHSCS Bit dwgc dat thanh ON khi hai | _ Bit ANY_BOOL
DHSCS | | 8id triso sénh bang nhau POINTER
*
1
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EN

Diéu kién thuc hién

BOOL

ENO

Két qua thuc hién

BOOL

*1 Trong truong hop ngdn ngit ST va ngdn ngit FBD / LD, d s& hién thj nhu Pn.

DP4i twong c6 thé ap dung

Toan Bit Word Double Constant Others
hang word
X, Y, M, L, T,ST,C, D, uo\Go | Z | LC LZ |[KHI|E|$
SM, W,
F, B, SB,S SD, SW, R
(s1) 0 0 0 oo 0 0 - ==
(s2) 0 0 0 0|lo*1 |o 0 - ==
(d) 0 - - - |- - - - | =] 0%*2

*1 Bat chirc nang tuong thich FX3 va chi dinh thiét bi gitra LC35 va 55 duoc chi dinh 1a
bo dém tdc do cao twong thich FX3. Pdi vai chirc nang twong thich FX3, hay tham

khaoMSY'S iQ-FX FX5 User's Manual (Application).
*2 116 tGi 123 ¢6 thé duoc sir dung.

Hoat djng

« Khi gia trj hién tai cua bo dém tc d6 cao cua cac kénh dugc chi dinh trong (s2) tro

thanh gia tri so sanh (s1) (vi du: khi gia trj hién tai thay doi tir "199" dén "200" hoac "201"
thanh "200" néu gia tri so sanh 1a K200), thiét bi bit (d) duoc dat thanh ON bét ké thoi
gian quét. Trong huéng dan nay, qua trinh so sanh dugc thuc hién sau khi xir 1y dém trong
bo dém tdc do cao. DE biét chi tiét, hdy tham khao CAMSYS iQ-FX FX5 User's Manual
(Application).

Command

| input

| 1 DHSCS

(s1) (s2)

(d) (s1) = (s2) > (d)

Str dung DHSCS néu dau ra phai dugc dua ra khi két qua dém tuong duong véi gid tri so
sanh bét ké thoi gian quét cua module CPU.

Khi s6 lugng chi dan duogc st dung dong thai bi vuot qua giéi han, hdy st dung mét chi
dan so sanh chung.

Néu sir dung ngat két hop so sanh tdc do cao, cac chuong trinh ngit twong ng cd thé
dugc thuc hién bang cach dat cac con tré ngit (116 dén 123) thanh (d) nhu dwoc hién thi
bén dudi.
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:

| E

Ho (1)

1
I HIOEN| Ko | H1

116 | @

| | 'DHSCS| K1000 | K1

&

IRET

:

END

1
A: Chuong trinh chinh
B: 116 Chuong trinh ngit
(1): Bat b dém tc do cao CH1.
(2): Khi gid tri hién tai cua bo dém téc d6 cao CH1 dat d¢én 1000, chuong trinh gian
doan (116) duoc thuc hién.
Chay
Gia tri dugc xac dinh trong (s2) chi nén 1a kénh sb lugng truy cap téc do cao (1 dén 8)
duoc dat bai tham so.
« Loi xay ra trong céc trudng hop sau.
- Khi mét kénh khong dugc dat boi tham s6 hoac mot gié tri duoc chi dinh khac K1
dén 8
- Khi mot s thiét bj LC khong duogc dit bai tham sé duoc chi dinh
Véi chu y khac, xem tai LAIMELSEC iQ-F FX5 User's Manual (Application).

b). Reset HSC 32bit

DHSCR. So sé&nh gia tri dwgc dém bai bo dém tdc do cao véi mot gia tri duogc chi
dinh va dat lai bit néu hai gia tri twong dwong vai nhau hoidc dit lai bo d¢ém tdc do cao.
Hoat ddng. « Khi gi4 tri hién tai caa bo ¢ém tc d6 cao cua cac kénh duoc chi dinh
trong (s2) bang gia tri so sanh (s1) thi bit (d) duoc dat lai sang OFF bat ké thoi gian
quét.

Point

Str dung DHSCR néu dau ra phai duoc dua ra khi két qua tinh toan tuong duong véi
gia tri so sanh bat ké thoi gian quét cia Module CPU.

c). Comparison of 32-bit data band
DHSZ. Lénh nay so sanh gid tri hién tai cua b dém tdc d6 cao véi hai gia tri (mot
viing), va xuét ra két qua so séanh (lam maéi).
Hoat dong. Gia tri hién tai ciia bo dém tdc d6 cao duoc chi ra trong (s3) duoc so sanh
vé6i hai diém so sanh (gia tri so sanh 1 va gia tri so sanh 2). Dua trén két qua so sanh
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vung, "nho hon so véi gid tri so sanh thap hon", "bén trong vung so sanh" hodc "Ién hon
gia tri so sanh trén", mot trong so (d), (d) +1 va (d) +2 la Thiét 1ap ON bat ké thoi gian
queét.

e). Start/stop of the 16-bit/32bit data high-speed 1/0 function
HIOEN(P). Kién] soat su bat/tat cua mot chirc nang 1/0 toc d¢ cao 16 bit.
DHIOEN(P). Kiém soéat su bat va tat cia mot chire nang 1/0 toc do cao 32 bitt.

g). High-speed Current Value Transfer Instruction

HCMOV(P). High-speed current value transfer of 16-bit data. Huéng dan doc va ghi
(cap nhat) thanh ghi dic biét dé do tdc do cao, do xung d6 rong, PWM, va vi tri.
DHCMOV(P). High-speed current value transfer of 32-bit data. Cac huéng dan
nay doc va ghi (cap nhat) thanh ghi dic biét dé truy cap téc do cao, do chiéu rong
xung, PWM, va vi tri.

3.3. Cac ham chuin va khéi ham
1. Cac ham tiéu chuan

Trong PLC Fx5U c6 khoang xap xi 100 ham tiéu chuan dugc thé hién dang FB hoic ST
gilip cho viéc laapjp trinh dugc thuan tién. CO thé liét ké mot sé nhdm ham tiéu chuan sau:

+ Cac ham chuyén d6i (Convertion Functions) giira cac kiéu dir liéu sang nhau. Nhu da
trinh bay cé céc kiéu dir liéu 1a: Bool; Word (W); Double Word (DW); Integer (Int); Double
Integer (Dint); Real (E); String; BCD. Ngoai ra con c6 ham chuyén d6i sang kiéu Time. Tuy
nhién khong phai bat ky kiéu dir liéu nao ciing c6 thé chuyén doi sang day dii cac kiéu con lai.
Thi du dir liéu kiéu Word chuyén duoc sang cac kiéu DW; Bool; Int; Dint va Time. Dir liéu
kiéu BCD chi chuyén d6i sang kiéu Int va Dint. .v.v..

+ Céc ham chuan toan hoc: cong, trir, nhan, chia, ham luong giac, loogarit, ham mii....
+ Céc ham dich bit (Shift).
+ Céc ham thyc hién phép ldgic caa dai s6 Bool.

+ Cac ham so sanh.

Dudi day mé ta thi du vé ham chuan cho chon loc — Selection Functions.

a). Ham chon gia tri Max/Min

[Without ENJEND)] [With EN/ENO]
L] ..
s1 d [— — EN ENO |—
&7 — sl d —
52

Ham Max/Min dang FB
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Tén ham:
+ Max(_E) dwa ra ¢ (d) gia trj 16n nhat trong cac gia trj cua cac dau vao (s).
+ Min(_E) dua ra & (d) gié tri nho nhit trong cac gia tri cia cac dau vao (s).

S6 luong cac cong vao (s) nam trong khoang tir 2 dén 28. Kiéu dir liéu cac du vao (s) va
ra (d) 1a cung loai va cd thé 1a Bool; Int; Dint; W; DW; Real; String; Time.

Thi du

(s1) to (s28) (s1) to (=28)

ﬂ'—l_ MAX (d) |ﬂ|1 MIN (d)
INT Nt ouT INT _IN1 - ouT

TIN2 INT 5678 _IN2 INT
INT INT

Thi du vé ham Max/Min

b). Ham Limit
[Without EM/ENO] [With ENFENO]
C._.1 L. .
— =1 d [— — EN ENO —
R = =l d =
— &3 — &2
—_— 53

Ham Limit dang FB

Tén ham: Limit(_E). Ham nay dua ra dau (d) tri s6 cia dau vao (s2) nhung chi trong pham vi
bi han ché duéi bai gia tri (s1) va han ché trén boi gia trj (s3).

+ Néu gia tri (s2)< s(1) thi (d) dua ra tri s6 bang (s1).
+ Néu gia tri (s2) > s(3) thi (d) dua ra tri s6 bang (s3).

Kiéu dir liéu cac dau vao (s) vara (d) 1a cung loai va cé thé 1a Bool; Int; Dint; W; DW; Real;
String; Time.

(s1) LIMIT () )
(s2) _IN INT : : (s2)
INT _MX I
: (s3)
(s3)| 100 |
INT

Thi du va dac tinh vao/ra caa ham Limit.

). Ham Multiplexer
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Tén ham: Mux(_E). Ham nay dwa ra & (d) gié tri ciia vao (s) theo diéu khién tir tri s cua
cdng (n). S6 lugng téi da cong (s) 1a 28 va (n) co tri sb tir 0 dén (sn-1) tirc 1a tri s6 1on nhat
cua n=27.

+ Khi (n)=0 thi (d) dua ra gi tri & (s1)

+ Khi (n) = (sn-1) thi (d) dua ra gia tri ¢ (s) cudi cung.

[Without ENFENO] [With ENJENO]
L. L.—.
— n d — — EM ENO |—
— =51 — n d p—
— =2 — =i
— &2

Khdi ham Multiplexer

Kiéu dir liéu cua (n) 1a Int. Kiéu dir liéu caa (s) c6 thé 1a 1a Bool; Int; Dint; W; DW; Real;
String; Time; Structure hoac Array.

Thi du
" EI MUX (d) 1 MUX (d)
INT K out INT K out 5678
(s1)to 1234 _IND INT 1234 _IND INT
(s25) INT _IN1 INT l_ _IN1
5678 5678
INT INT

2. Cac khéi ham

Téng s6 ¢6 10 khdi ham chia thanh 4 nhom 1

+ khéi ham 2 trang théi kiéu RS va SR.

+ khéi phét hién suon duong va sudn am tin hiéu.

+ khéi ham Timer gém 4 khéi

+ khéi ham Couter ciing gom 4 khdi.
Nhom cudi da kha quen thudc nén ¢ ddy chi trinh bay nhém dau tién gom
a). Khéi SR(_E) uu tién set.

Khdi nay dau ra (d) c6 hai trang thai phu thudc trang thai cua hai dau vao (s) véi mot dau vao
(s1) c6 tac dung Set dau ra (d) va dau vao thir hai (s2) c6 tac dung Reset dau ra (d). Hoat dong
nhu vay twong tu nhu loai Flip-Flop RS trong mach dién tir 16gic. Diéu khac biét 1a ¢ day cua
(s1) 6 mirc wu tién cao hon ctra (52) thé hién nhu sau.

- Khi (s1) bat ON thi (d) duoc bat (Set). Néu (s2) bat ON trong khi (s1) dang OFF thi
(d) s& bj tat (Reset); tuy nhién:
- Néu (s2) bat ON trong khi (s1) dang ON thi (d) s& khong bj tat (khong Reset duoc).

Kiéu dit liéu cua tat ca la Bool.
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[Without EMFENCY [WWith EM/END]
L. L. .
— =1 d [— —{ EM ENO p—
— &2 — =i d —
= -

Khéi ham SR va RS
Biéu dd hoat dong theo thoi gian

{ON

(31) oFrF

(s2) oFf

(d}  oFfF

(1) khi (s1) bat 1&n ON thi (d) bt theo 1én ON
(1) (2)  (2) khi (s1) 1a OFF va (s2) la ON thi (d) tét.

Véi khdi ¢6 sir dung cong EN thi mach hoat dong binh thudng nhu trén néu EN=ON; con khi
dau EN=OFF thi dau ra (d) giir nguyén trang thai trudc do.

b). Khdi RS(_E) wu tién Reset.

Khéi nay co cac dic diém hoat dong twong ty nhu khdi SR(_E) & trén, tuy nhién ¢ day phan
uu tién thudc vé cong (s2)
- Khi (s1) bat ON thi (d) dugc bat (Set), néu (s2) bat ON thi (d) s& bi tit (Reset),
- Néu (ss) 1a ON trong khi s(1) van 1a ON thi (d) khong bat 1én ON duoc (van bi
Reset).

Biéu dd hoat dong theo thoi gian

N | Lon LoN ON ' oN
'y T A 4 4 1 £
(s1) orF b ¥ 1 HEE |
on oM ! ON P oM OoN ON !
£ [ - - -
(52) oFF ¥ OFF .}DFF ] } ¥ yIOFE .:}GFF
6@\4 / (:GN (:(cm/ écm / C:UN {
y 1 k i ¥ 17 'y 5
d)  oFF yOFF ¥ OFF y OFF JOFF
/' \ " (1) khi (s1) 14 ON va (s2) la OFF thi (d) dwoc bat 1én ON

1) (2) (2) khi (s2) 1a ON thi (d) luén cé trang thai OFF

Tac dung cua cong EN ciing twong tu nhu & khbi SR(_E).
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¢). Khéi phat hién suon 1én R_TRIG(_E). Khéi nay phat hién sy xuat hién cua tin hiéu dau
vao (s1) va dua ra (d) mot xung kéo dai mot chu ky quét.

[Without ENFENO) [With EN/ENO)]
C_ 1 L. 1
— s d — —{ EN END |—
—a 5 d E—

Biéu d6 hoat dong theo thoi gian

VO 'DNE VoM
& ' 'y T £ T
(8) ore hy i R i (1) Khi d4u vao (s1) xuit hién
P o P swérn 1&n thi (d) bat ON.
e A e (2) Sau mét chu kjf quét thi (d) tu
(d) oFF | OFF 4 OFF y OFF _ trér vé trang thai OFF.

[Hf \‘{2}

Truong hop dingeong EN thi anh huong caa cong nay thé hién & biéu d6 thoi gian sau day.

oM | oM i ! om Lom

$ i i + 1
=N F Lo : , i
{ON oM i lON
£ H ' [ T . ¥
(=) Loy ! ) Py )
H i H : H
ENO g ' P r
[ [} i i i i i
; iON__ P\ o iON |
F 1 3 4
(d) y OFF : YOFF| ¢ OFF ]
N ' ii.H v Lo
(2) (3)

(1) khi EN 1a ON va xudt hién swén |én cla (s1) thi (d) bat [&én ON
(2) Sau mét chu ky quét thi (d) vé OFF
(3) Khi EN =0FF thi (d) gilv nguyén trang thai cii.

d). Khéi phét hién suon xuéng F_TRIG(_E). Hoat dong hoan toan twong ty nhu khéi phat
hién suon duong nhung 1a phat xung ra vai d6 dai mot chu ky queét khi phat hién tin hi¢u (s)
dang c6 thi mat di.
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