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GIOI THIEU

PLC (Programmable Logic Control) 12 cac thiét bi diéu khién logic 14p trinh duoc.
Do c6 nhiéu wu thé ca vé k¥ thuat 1an kinh té nén PLC hién nay dang duoc dung rat phd
bién trong viéc diéu khién cac hé théng tu dong trong cac nha may, xi nghiép va céc
tmg dung khéc ctia doi sdng. D6 1a 1y do PLC duoc dua vao giang day chinh thirc trong
chuong trinh ctia hé Cao dang va trung cap nghé, chuyén nganh Dién cong nghiép, K§
thuat may lanh va Diéu hoa khong khi. Hién nay, tai liéu vé PLC khong hiém, tuy nhién
cac tai liéu nay dugc bién soan véi nhiéu muc dich khac nhau do d6 cling rat da dang.
C6 nhitng tai liéu thuan vé 1y thuyét, ciing c6 nhiing tai liéu di sdu vao viéc hudng din
nguoi hoc cach 1ap trinh va moé phong mat sb bai tap ng dung, bén canh d6 con c6 cac
tai liéu c6 nodi dung rt bao quat, trinh bay tir nhitng kién thtrc hét strc cin ban dén céc
ndi dung nang cao vugt ngoai kha ning hiéu biét cuia ddi twong sinh vién cao dang va
hoc sinh trung cip. Céc tai liéu ndy da phan déu khong bam sat chuong trinh chi tiét
dang ap dung tai truong nén trong qua trinh giang day, gido vién thuong phai suu tim
nhiéu nguff)n tai liéu khac nhau va & moi tai liéu, gido vién trich ra mot vai noi dung dé
giang day. Thuc trang nay 1am cho céu trac chwong trinh mén hoc khong mang tinh
khoa hoc va ciing tao nén su khong thong nhat gita cac gido vién cung day mot mon
hoc. Sau vai nam giang day va nghién ctru Iinh vuc PLC, t61 da bién soan nén tap “Gido
trinh PLC co ban” véi chu dich nhu sau:

- Hinh thanh mot tai liéu mang tinh thong nhat vé noi dung va hinh thitc cho mén
hoc PLC.

- Tai lidu ndy c6 ndi dung bam sat chuwong trinh chi tiét dang ap dung tai truong.

- Céc kién thire trong tai liéu dam bao tinh chinh xac, khoa hoc va duoc dién dat
bang ngdn tir dé hiéu.

-Noi dung tai liéu rd rang, xuc tich, hinh anh minh hoa d& hiéu, giup ngudi hoc cd
thé tu hoc tap, nghién ctru thém.

Gido trinh nay gdm céc ndi dung chinh sau:

Bai 1: Pai cuong vé diéu khién 1ap trinh. Bai

2: Cai dat va sir dung phan mém S7-300 Bai

3: Céc phép toan nhi phan cua PLC.

Bai 4: Cac phép toan s6 ciia PLC

Bai 5: Két n6i hé théng diéu khién PLC

Day 1a gido trinh dugc bién soan dya trén cac tai li€u co san va kién thirc ctia ban
than. Trong qua trinh bién soan khé tranh khoi nhitng thiéu sot, rat mong duoc su gop
¥ chan thanh cua dong nghiép va cac nha chuyén moén nham gitp cho gido trinh duoc
cap nhat, chinh stra dé ngay cang hoan thién hon trong thoi gian téi.

Chan thanh cam on./.

Ha Ngi, ngay thang nam 2023
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CHUONG TRINH MO DUN PLC CO BAN

Tén md dun: PLC CO BAN

Ma mo dun: MP 23

Thoi gian thuc hién mé dun: 75 gid (Ly thuyét: 15 gid, thuc hanh, thi
nghiém, thao ludn: 56 gio, kiém tra: 4 gid).

I. VI TRi, TINH CHAT CUA MO PUN

1. Vi tri: Trude khi hoc mé dun nay can hoan thanh cic mén hoc, md dun co
sO va cac mon hoc, mé dun chuyén mén, mé dun nay nén hoc cudi cung trong
khoda hoc.

2. Tinh chit: La mé dun k¥ thuat chuyén nganh, thudc cac mo dun dao tao
nghé bat budc.

II. MUC TIEU CUA MO PUN

1. V& kién thrc:

-Trinh bay duoc nguyén 1y hé diéu khién lap trinh PLC; So sénh cac uu
nhuge diém véi bd diéu khién ¢ tiép diém va cac bd lap trinh c& nho khéc.

- Phan tich dugc ciu tao phan cling va nguyén tic hoat dong ctia phan mém
trong hé diéu khién 1ap trinh PLC.

2. Vé k¥ nang:

Viét thanh thao cac chuong trinh diéu khién thong dung trong cong nghiép,
biét cach mo phong chuong trinh nay trén phan mém, Download dugc chuong
trinh ndy vé mo hinh phan cimg, mé hinh hoat dong diing.

3.Vé nang luc tu chu va trach nhi¢m:

- Trong quaé trinh lam viéc ludn dam bao tinh can than, chinh xac, dung qui
trinh, ddm bao an toan cho nguoi va thiét bi.



Bai 1: PAI CUONG VE PIEU KHIEN LAP TRINH

Muc ti€éu cua bai:

- Trinh bay dugc cac uu diém cua diéu khién 1ap trinh so véi céc loai diéu
khién khac va céc tng dung cta chiing trong thuc té.

- Trinh bay duogc cAu trac va nhiém vu cc khoi chuc nang cua PLC.

- Truy cap dugc céc dia chi cac mién nhé trong PLC.
Noi dung caa bai:

u triic co ban cia hé théng diéu khién.
ng quan vé cic hé thong diéu khién.

Do yéu cau tu dong hoa trong cong nghiép ngay cang ting, doi hoi sy dap tng
cta k¥ thuat diéu khién. Dé giai quyét van dé nay, ta c6 hai cach: Dung role, khoi
dong ttr ... hoac dung chuong trinh c6 nhd.

Hé diéu khién bang role va hé diéu khién bang 1ap trinh c¢6 nhé khac nhau cha
yéu & phan xir Iy: Thay vi ding role, tiép diém va day ndi thi trong phuong phap lap
trinh c6 nhd, chung dugc thay bﬁng cac mach dién tir.

O hé thong diéu khién bang role dién, khi thay d6i nhiém vu diéu khién ngudi
ta phai thay d6i mach diéu khién bang cach lap lai mach, thay doi phan tir méi. Trong
khi d6, d6i v6i hé thong diéu khién bang 1ap trinh c6 nhd, khi thay doi nhiém vu diéu
khién ta chi can thay d6i chuong trinh soan thao.

I. Ca
1.T6

Mot hé théng diéu khién thuong ludn ¢ ba thanh phan co ban 1a ngd vao, bo
diéu khién va tin hiéu ra, thuong c6 so dd khéi nhu sau:

rt) &)

v

> > Bo diéu khién Ddi tugng
\F:ht(t)

Cam bién

Hinh 1.1: So d6 khi cia mot hé théng diéu khién

- 1(t): Ngo vao chuan.

- C(t) : Ngo vao tir cam bién.

-Péi tuong : Co céu chip hanh.

- Bo diéu khién : Chira chuong trinh diéu khién hé théng
- Cam bién : Lay tin hiéu do cho bo diéu khién.
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2. Tin hi€u vao:

Tin hiéu vao (r(t), Cr(t)) duoc nhan tir nat nhan, ban phim va cac chuyén mach.
Mait khac, dé do, kiém tra chuyén dong, ap suat, luu luong chét long ... PLC phai
nhan tin hiéu tir cac cam bién. Vi du : tiép diém hanh trinh, cam bién quang dién...
tin hiéu dua vao PLC c6 thé 1a tin hiéu s6 (Digital) hodc tin hiéu tuong tu
(Analog). Cac tin hiéu nay duoc giao tiép voi PLC thong qua ciac Module nhén tin
hiéu vao khac nhau DI (ngé vao s6 ) hoic Al ( ngéd vao tuong tu)... Hinh dang mot
s6 thiét bi nhan tin hiéu vao dugce trinh bay trong hinh 1.2.

INPUT

g =
Limit Switch Timer Photoelectric
Switch
R s
Rotary Encoder Proximity Switch

Hinh 1.2: M6t s6 thiét bi nhan tin hiéu vao

3. B) diéu khién.

Trong thyc té, bd diéu khién co rat nhiéu loai, d6i v4i hé thong diéu khién khong
dung chuong trinh ¢6 nhd thi bo diéu khién 13 cac congticto, cac loai role. Boi véi
hé thong diéu khién dung chuong trinh c6 nhé, ta cd cac b diéu khién thong dung
sau :

a) May tinh :

- Pugc dung trong nhitng chuong trinh phtrc tap, doi hoi do chinh xéac cao. -

Céo giao dién than thién.

- Téc @6 xir 1y cao.

- C6 thé luu trit chuong trinh va dit liéu v6i dung lugng 16n b) Vi xir Iy :

- Puoc dung trong nhitng chuong trinh ¢6 do phtic tap khong cao ( vi chi xu ly

duoc 8 bits), do chinh xac thap.

- Giao di¢n khong than thién.

- Tdc @6 xur 1y khong cao.

- Khéng luu trit hodc chi luu trit voi dung luong rt it.

- Khong bén trong mdi truong cong nghiép.
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- Gié thanh thap

¢) Bo diéu khién bang PLC: - Bén

trong moi trudng cong nghiép.

- Giao dién khong than thién v&i nguoi sit dung. Phai két ndi giao dién voi may
tinh tay Touchscreen..

- Tbc do xir Iy twong ddi cao

- C6 nhiéu loai khac nhau dé lya chon tuy nhu cau str dung va dg phuec tap cua
hé thng diéu khién.

I\ r!"f.f'-‘tx- 7O AT T AT o e

;5u"q | l
SR

PLC (Programmable Logic Control) Giao tiép may tinh
Hinh 1.3 : Céc bd diéu khién.

4. Tin hiéu ra.

Mot hé thdng didu khién s& khong c6 ¥ nghia thuc té néu khong giao tiép duoc
voi thiét bi xuét, cc thiét bj xuét thong dung nhu: M6to, van, xylanh, role, dén bao,
dong co, chuong dién... Ciing nhu thiét bi nhap, céc thiét bi xuit duoc ndi vao cac
ngo ra ciia Module ra (Output). Cac Module ra ndy c6 thé 1a DO (ng6 ra sd) hoic
AO (ngo ra tuong tu).
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OUTPUT
B.3 .=
AR SR

LED DISPLAY MOTOR
] 4 STARTER
1

e ) v B (5 —

Hinh 1.4 : C4c thiét bj dau ra

II. Giéi thi¢u vé PLC
1. So lwge vé lich sir phat trién:

Thiét bi diéu khién 1ap trinh dau tién dugc hinh thanh tir mot nhém k¥ su cua
hang General Motors vao nim 1968 v&i y tudng ban dau 1a thiét ké mot bo diéu
khién théa mén cac yéu ciu sau:

- Lap trinh dé dang, ngdn ngi 14p trinh d& hiéu. - D& dang sira chita, thay thé.

- On dinh trong méi trudng cong nghiép.

- Gia ca canh tranh.

Tuy nhién, ban dau khi méi ra doi, hé théng nay con kha don gian va cong
kénh, nguoi str dung gap nhiéu kho khin trong viéc van hanh hé théng. Vi vay cac
nha thiét ké ting budc cai tién hé théng don gian, gon nhe, dé van hanh, nhung viéc
1ap trinh cho hé thong con khé khan, do luc nay khong co céac thiét bi 1ap trinh ngoai
vi hd trg cho cong viéc lap trinh.

Pé don gian hoa viéc lap trinh, hé théng diéu khién lap trinh cam tay
(programmable controller handle) dau tién duoc ra doi vao nim 1969. Piéu nay da
tao ra mot sy phat trién that su cho k¥ thuat diéu khién 1ap trinh. Trong giai doan nay
cac hé thong dicu khién lap trinh (PLC) chi don gian nham thay thé hé thong Relay
va day nbi trong hé thdng diéu khién c6 dién. Qua qua trinh van hanh, cac nha thiét
ké da tung budc tao ra dugc mot ticu chuan méi cho hé théng, tiéu chuén d6 1a :Dang
1ap trinh dung gian d6 hinh thang (The diagroom format). Trong nhimg nim dau
thap nién 1970, nhitng hé théng PLC con co6 thém kha ning van hanh véi nhimg
thuat toan hé tro (arithmetic), “van hanh v&i cac dir li€u cap nhat” (data
manipulation). Do su phat trién ctia loai man hinh dung cho may tinh (Cathode Ray

Trang 10



Tube: CRT), nén viéc giao tiép gitta ngudi diéu khién dé 1ap trinh cho hé théng cang
tré nén thuan tién hon.

Sy phat trién cua hé thong phan ctimg va phan mém tir nam 1975 cho dén nay
d3 1am cho hé théng PLC phat trién manh mé& hon véi cac chic ning mé
rong: hé thong ngd vao/ra c6 thé ting 1én dén 8.000 cong vao/ra, dung luong bod
nhd chuong trinh tang 1€n hon 128.000 tir bd nh¢ (word of memory). Ngoai ra cac
nha thiét ké con tao ra ki thuat két ndi voi cac hé thdng PLC riéng 1é thanh mot hé
thdng PLC chung, ting kha ning cua timg hé thong riéng 1é. Tdc do xir Iy cta hé
théng duoc cai thién, chu ky quét (scan) nhanh hon lam cho hé théng PLC xtr Iy tdt
v6i nhimg chtrc nang phirc tap sb luong cong ra/vao 16n.

Trong tuwong lai hé théng PLC khong chi giao tiép véi cac hé thong khac thong
qua CIM (Computer Intergrated Manufacturing) dé diéu khién cac hé thong:
Robot, Cad/Cam... ngoai ra cac nha thiét ké con dang xay dung cac loai PLC voi
cac chire ning diéu khién “thong minh” (intelligence) con goi 1a cac siéu PLC (super
PLCS) cho tuong lai.

2. Cau triic co ban va hoat dong ciia mét PLC

a) Céu tric:

* Pac diém co ban cua mot PLC:

- La loai thiét bi cho phép thuc hién linh hoat cac thuat toan diéu khién s6 thong
qua mot ngdn ngit 1ap trinh, thay cho viéc thé hién thuat toan d6 bang mach sé.

- Nhu vay PLC 14 bo diéu khién s6 nhé gon, dé dang thay doi thuat toan, dé trao
d6i thong tin voi may tinh va cac PLC khac.

- Chuong trinh diéu khién duogc luu trir toan bd trong bo nho dudi dang cac
khéi va dugc thyuce hién 13p lai lién tuc theo chu ky quyét.

- Vi 1a bo diéu khién nén PLC ciing c6 tinh ning nhu mdt may tinh véi: Bo
phan xur ly trung tam(CPU: Central Processing Unit) va cac ngd vao ra. Bo phan xu
Iy trung tdm (CPU) goém ba phan: bo xu 1y, hé thong bd nhd va hé thong
ngudn cung cap. Hinh 1.4 m6 ta ba phan cau thanh mot PLC:
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Hinh 1.5: So d6 khbi mét PLC

Tir so do khdi trén, ta thdy PLC duogc chia lam 3 thanh phan rd rét véi nhiém
vu cu thé nhu sau:

- Céc ngd vao: nhan tin hiéu vao tir ban phim, cdc cam bién... da phan day la
cac tin hidu xudt phat tir tdc dong cua nguoi van hanh hodc da dugc ngudi van hanh
hé thong cai dit trudc, cac tin hidu ndy thé hién yéu cau can dap tng cua hé thong,
gitip cho hé théng hoat dong yheo ¥ mudn nguoi van hanh.

- B§ phan xu 1y trung tdm: B phan nay c6 chic nang xtr 1y tin hi€u vao theo
chuong trinh da cai dat va luu trlt chwong trinh, Iuu céc dir liéu can thiét, sau d6 dua
két qua xtr Iy dén ngo ra. Pay 1a bo phan quan trong va pic tap nhat trong hé thong.
Néu cac tin hiéu vao/ra 1 tin hiéu tuong tu thi nd con bao gém bd phan bién doi
AD/DA.

- Céc ngo ra: Pua tin hiéu ra dén cac thiét bi can diéu khién nhu cac dén béo,
chudng béo, motor. .. Pay 1 két qua ma nguoi van hanh hé théng mudn c6 duoc khi
tac dong dau vao.

b) Hoat dong cia mot PLC:

Vé co ban hoat dong cua mot PLC ciing kha don gian: Pau tién, hé théng cac
cong vao/ra (Input/Output) (con goi 1 cac Module xuét /nhap) dung dé nhan céc tin
hiéu tir cac thiét bi ngoai vi dua vao CPU (nhu cac sensor, cong tac, tin hiéu tur dong
CO ...). Sau khi nhan duogc tin hi¢u & ngd vao thi CPU s€ xtr 1y va dua cac tin hi¢u
diéu khién qua Module xuét ra cac thiét bi can diéu khién.

Trong sudt qua trinh hoat dong, CPU doc hodc quét (scan) dit liéu hodc trang
thai cua thiét bi ngoai vi thong qua ngd vao, sau d6 thue hién cac chuong trinh trong
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b nhé nhu sau: mot bé dém chuong trinh s€ nhat 1€nh tir by nhé chuong trinh dua
ra thanh ghi 1énh dé thi hanh. Chuong trinh ¢ dang STL (StatementList — Dang 1énh
liét ké) s& duoc dich ra ngdn ngit may ct trong bd nhd chuong trinh. Sau khi thyc
hién xong chuong trinh, CPU s& goi hodc cap nhat (Update) tin hiéu t6i cac thiét bi,
dugc thuc hién thong qua module xuét. Mot chu ky gém doc tin hi€u & ngd vao,
thuc hién chuong trinh va go1 cap nhat tin hiéu ¢ ngo ra dugc goi 1a mot chu ky quét
(Scanning).

Trén day chi 1a mo ta hoat dong don gian cia mdt PLC, v&i hoat dong nay s€
gitip cho nguoi thiét ké nim duoc nguyén tic cia mot PLC. Nham cu thé hoa hoat
dong cua mot PLC, so dd hoat dong cia mot PLC la mot vong quét (Scan) nhu sau:

Read input(Poc ngd vao )

Program execution
Céap nhat ngd ra (Thyc thi chuong trinh)

Hinh 1.6 :M{t vong queét cuia PLC.

Thudng viée thuc thi mot vong quét xay ra véi mot thoi gian rat ngan, mot vong
quét don (single scan) c6 thoi gian thuc hién tir Ims té1 100ms. Viéc thuc hién mot
chu ky quét dai hay ngan con phu thudc vao d6 dai cia chuong trinh va ca mirc do
giao tiép giita PLC v&i cac thiét bi ngoai vi (man hinh hién thi...). Thong thuong vi
xu ly co thé doc dugc moi tin hiéu & ngd vao, chi khi nao tin hiéu nay tac dong véi
khoang thoi gian nho hon mot chu ky quét thi vi xr Iy coi nhu khdng c6 tin hi¢u nay.
Tuy nhién trong thyc té san xuét, thudng cac hé thong chip hanh 1a cac hé thong co
khi nén c6 toc d6 quét nhu trén ¢ thé dap tmg duogc cac chirc ning cua ddy chuyén
san xuat. Bé khic phuc thoi gian quét dai, anh hudng dén chu trinh san xuét cac nha
thiét ké con thiét ké hé théng PLC cap nhat tirc thoi,
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cac hé théng nay thuong duoc ap dung cho cac PLC 16n ¢6 s6 lugng 1/O nhiéu, truy
cap va xu ly lugng thong tin 16n.

¢) Phan loai PLC:
PLC dugc phan loai theo ba cach:
- Phéan loai theo hang san Xuat: gém cO cac nhan hiéu nhu: Siemens,
Omron, Misubishi,...
- Phan loai theo ho (Version):
+ PLC Siemens co6 cac ho S7-200, S7-300, S7-400, Logo...
+ Misubishi ¢6 cac ho: Fx, Fxo, Fxon,...
- Phan loai theo kha nang lam viéc: loai nho, loai trung binh va loai 16n.
Pau tién 1a kha ning va gia tri cling nhu nhu cau vé hé thong s& gitip nguoi sir
dung chon nhimng loai PLC phu hop véi nhu cau st dung. Nhu cau vé hé thong dugc
xem nhu 12 mot nhu cau wu tién nd gitp ngudi sir dung biét can loai PLC nao va dic
trung cua timg loai dé dé dang lya chon.

Hinh 1.7 cho ta cach phan loai theo kiéu “bac thang” va viéc sit dung PLC sao
cho phu hop véi cac hé thong thuc té. Trong hinh nay ta c6 thé nhan thdy nhiing
ving chong 1én nhau, & nhitng ving ndy nguoi st dung thuong phai st dung cac loai
PLC dic biét nhu: s6 luong cong vao/ra (I/0) c6 thé sir dung & ving c6 s6 I/O thap
nhung lai c6 cac tinh ning dic biét ctia cac PLC ¢ ving ¢6 s lugng 1/0 cao. Thudng
nguoi sir dung cac loai PLC thudc ving chong 1an nham ting tinh ning ctia PLC
d6ng thoi lai giam thiéu sb luong I/O khéng can thiét.

Cac nha thiét ké phan PLC ra thanh cac loai sau:

* Loai 1 : Micro PLC (PLC siéu nho)

Micro PLC thuong dugc tmg dung trong cac ddy chuyén san xuat nho, cic Gmg
dung truc tiép trong timg thiét bi don 1& (vi du: diéu khién bang tai nho). Cac PLC
nay thuong dugc 1ap trinh b.%mg cac bd lap trinh cAm tay, mot vai micro PLC con c6
kha nang hoat dong vaéi tin hi¢u I/O tuong tu (analog) (vi du: viéc diéu khién nhiét
d6). Cac tiéu chuan cia mot Micro PLC nhu sau: - 32 ngd vao/ra.

- St dung vi xur ly 8 bit.

- Thuong dung thay thé role.

- B0 nhé ¢6 dung luong 1K.

- Ngd vao/ra 1a tin hiéu sb. - C6 timers va counters.

- Thuong duoc 1ap trinh bang cac bo 1ap trinh cam tay.

* Loai 2: PLC ¢& nhé (Small PLC)
Small PLC thudng dugc dung trong viée diéu khién cac hé théng nho (vi du :
Piéu khién dong co, ddy chuyén san xuat nhd), chic ning cta cac PLC nay thudong
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duoc gidi han trong viéc thuc hién chudi cac muc logic, diéu khién thay thé role.
Céc tiéu chuan ciia méot small PLC nhu sau:

- Co6 128 ngd vao/ra (I/0).

- Dung vi xtr 1y 8 bit.

- Thuong dung dé thay thé cac role.

- Dung b¢ nhé 2K.

- Lap trinh bing ngdn ngir dang hinh thang (ladder) hoic liét ké.

- Co timers/counters/thanh ghi dich (shift registers).

- Pong hoé thoi gian thuyc.

- Thudng duoc 1ap trinh bang bo 14p trinh cim tay.

Chu ¥ ving A trong so d hinh 1.7. O day dung PLC nho véi cac chirc néng
tang cuong cua PLC c& 16n hon nhu: Thyc hién duoc cac thuat toan co ban, co thé

nbi mang, cong vao ra co thé sir dung tin hiéu tuong tu.
A

B

3

o

1 S0 19

32 64128512 102420484096 8192
Hinh 1.7 : Cach dung céc loai PLC.

* Loai 3: PLC ¢6 trung binh (Medium PLCS)

PLC trung binh ¢6 hon 128 duong vao/ra, diéu khién duge céc tin hiéu tuong
tw, xuat nhép dit li¢u, tng dung dugc nhirng thuat toan, thay doi duoc cac dic tinh
ctia PLC nho vao hoat dong cta phan ctng va phan mém (nhit 13 phdn mém) cac
thong s6 ctia PLC trung binh nhu sau:

- Co khoang 1024 ngd vao/ra (1/0).

Dung vi xtr Iy 8 bit.

Thay thé role va diéu khién duoc tin hiéu tuong tu.

B0 nhd 4K, ¢o thé nang 1én 8K.

Tin hi¢u ngd vao ra la tuong tu hoac $0.

C6 céac 1énh dang khdi va ngdn ngir 1ap trinh 13 ngdn ngit cip cao. - Co
timers/Counters/Shift Register.
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C6 kha nang xur Iy chuong trinh con (qua 1€énh JUMP. ..).

C6 cac 1énh dang khéi va ngdn ngir 1ap trinh 12 ngdn ngit cap cao.
Thuc hi¢n cac thuat toan (cong, trir, nhan, chia...).

Gioi han dit liéu v6i bo 1ap trinh cam tay.

C6 duong tin hi¢u dac biét & module vao/ra.

Giao tiép voi cac thiét bj khac qua cong RS232.

Co kha nang hoat dong v4i mang.

Lap trinh qua CRT (Cathode Ray Tube) dé d& quan sat.

Chu ¥ t6i ving B (hinh 1.6) PLC ¢ ving B thuong truc duge dung do ¢ nhiéu
bd nhé hon, diéu khién mang PID c6 kha ning thuc hién nhiing chudi 1énh phﬁn 16n
vé thuat toan hoic quan 1y dit liéu.

* Loai 4: PLC c& lon (large PLC)

Large PLC duogc str dung rong rai hon do c6 kha nang hoat dong hiru hi¢u, co
thé nhan dit liéu, bao nhitng dir liéu dd nhan... Phan mém cho thiét bi diéu khién
cam tay duoc phat trién manh hon tao thuan loi cho nguoi su dung. Tiéu chuan PLC
c& 16n: Ngoai cac tiéu chuan nhu PLC ¢ trung, PLC ¢& 16n con c6 thém cac tiéu
chuan sau:

C6 2048 cong vao/ra (1/0).

Dung vi xu 1y 8 bit hodc 16 bit.

B6 nhé co ban c6 dung luong 12K, mo rong 1én dugc 32K. - Local va remote
I/O.

Piéu khién hé thong role (MCR: Master Control Relay).

Chudi 1énh, cho phép ngit (Interrupts).

PID hoac lam viéc véi hé théng phﬁn mém PID.

Hai hodc nhiéu hon cong giao tiép RS 232.

N6i mang.

Dit liéu diéu khién mo rong, so sanh, chuyén ddi dit liéu, chire nang giai thuat
toan ma diéu khién m& rong (ma nhi phan, hexa ...). - C6 kha ning giao tiép
gilra may tinh va cac module.

* Loai 5: PLC rat l6n (very large PLCs)

Very large PLC dugc dung trong cac trng dung doi hoi sy phuc tap va chinh xac
cao, dong thoi dung lwong chuong trinh 16n. Ngoai ra PLC loai nay con c6 thé giao
tiép 1/0 véi cac chirc nang dic biét, tiéu chuan PLC loai nay ngoai cac chirc ning
nhu PLC loai 16n con ¢6 thém céc chiic nang:

- C6 8192 cong vao/ra (I/0).

- Dung vi xtr 1y 16 bit hodc 32 bit.

- B6 nh¢ 64K, mé rong 1€n duge 1M.
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- Thuét toan :+, -, *, /, binh phuong.
- Dit liéu diéu khién mo rong : Bang ma ASCII, LIFO, FIFO.

d) So sanh PLC véi cac hé thong diéu khién Khac:

* So sanh PLC véi hé thong diéu khién bang role:

Viéc phat trién hé thong diéu khién bang lap trinh di dan thay thé ting
budc hé théng diéu khién bang role trong cac qua trinh san suét. Khi thiét ké mot
hé théng diéu khién hién dai, ngudi k¥ su phai can nhic, lira chon gitra cac hé thong
diéu khién lap trinh va hé thong diéu khién bang role. Hé théng diéu khién 1ap trinh
thudng duge sir dung do cac wu diém sau:

- Hé théng diéu khién c6 36 mém déo cao, chi can lrflp dat mot lan (déi
v6i so dd hé thdng, cac duong ndi day, cac tinh hiéu & ngd vao/ra ...), ma khong
phai thay d6i két ciu ctia hé thong sau nay, giam duoc sy ton kém khi phai thay
d6i 1ap dat khi d6i thir tu diéu khién (d6i voi hé thong diéu khién relay ...), kha
ning chuyén d6i hé diéu khién cao hon (nhu giao tiép giita cac PLC dé truyén di
liéu diéu khién 14n nhau), hé théng dugc diéu khién linh hoat hon. Khi can thay
d6i hay md rong hé thong thi chii yéu 14 thay doi phan lap trinh.

- PLC chiém mot khoang khong gian nhé hon nhung diéu khién
nhanh, nhiéu chutc ning hon cic hé thong khac, nhat 1a ddi véi cac hé thong
diéu khién 16, phirc tap, va qua trinh lap dit hé thong PLC it ton thoi gian so véi
cac hé théng khac.

- Viéc lap dit so do diéu khién ciing don gian hon hé théng diéu khién
c6 dién

(dung role)

- Téc do xtr Iy thoi gian thuc twong dbi cao.

- Cong suit tiéu thy nho.

- C6 kha ning mé rong s6 ngd vao/ra khi nhu cau diéu khién ting 1én,
chi bang cach nbi thém cac module vao/ra chirc ning.

- D@ dang diéu khién va giam sat tir may tinh: nguoi sir dung c6 thé nhan
biét cac truc tric hé théng cua PLC nho giao dién qua man hinh may tinh (mot sb
PLC thé hé sau c6 kha ning nhan biét cac hong hoc (trouble shoding) ctia hé
théng va bao cho nguoi st dung), diéu nay lam cho viéc stra chita thun loi
hon.

- (14 thanh hop 1y tuy vao tirng loai PLC.

Thi du sau cho ta thdy vu diém co ban cia PLC so v6i hé thdng diéu khién bang

role: Diéu khién mot hé théng 3 may bom nudc béng 3 khot dong tr K1, K2, K3.
Trinh tu diéu khién nhu sau: céc may bom hoat dong theo trinh tu nhét dinh 1a K1
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doéng trude, tiép dén 1a K2 va cudi cung 1a K3. Ta ¢6 so do di¢u khién bang role nhu
sau:

st

| | | |

|
82 N K1>S3|—\ KZE S4 1\ K3]
W

Kt [ ] K2 K3

Hinh 1.8a: So d6 diéu khién bang role

Néu thay bang thiét bi diéu khién PLC, ta c6 thé mé ta nhu sau:
- Tin hiéu vao 13 cac nit nhan S1, S2, S3, S4 vén gitt nguyén.

- Tin hiéu ra: K1, K2, K3 1a cac khoi dong tir van giit nguyén.

- B0 phén xtr 1y dugc thay thé bang PLC

Nhap
sO lieu

Xir 1§

Két qua

Hinh 1.8b: So d6 khdi twong duong ctia hinh 1.8a.

Khi thyc hién bang chuong trinh diéu khién c6 nhé PLC, ta chi can két ndi theo
so do sau:
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Hinh 1.9: So d6 két ndi dung PLC

Néu bay gio nhi¢m vu diéu khién thay ddi, thi du nhu cac bom nuée 1, 2, 3 hoat
dong theo trinh ty ngugce lai hodc cac bom nudc hoat dong doc 1ap thi ddi véi hé
théng dung role, ta phai lp lai mach, con d6i véi hé thong PLC ta chi thay doi phan
1ap trinh ma khong thay do6i bat ctr két ndi phan cing nao.

* So sanh PLC véi may tinh:

PLC va may tinh déu dua trén bd xir 1y trong tam (CPU) dé xu 1y dit liéu. Tuy
nhién c6 mot vai céu tric quan trong can phan biét dé théy 10 su khéc biéc gitra mot
PLC va mdt may tinh.

-Khoéng nhu mot may tinh, PLC dugc thiét ké dic biét dé hoat dong
trong mdi trudng coéng nghiép. Mot PLC cé thé dugc lip dat & nhimg noi
c6 d6 nhiéu dién cao, ving co tir trudng manh, cé cac chan dong co khi, nhiét do
moi truong cao ...

- PLC duogc thiét ké v6i phan cing va phan mém sao cho dé lap dat (d6i véi
phan cimg), ddng thoi vé phan mém ciing phai dé dang dé nguoi str dung (k¥ su, k¥
thuat vién) 1ap trinh mot cach nhanh chong, thuan loi (vi du: 1ap trinh béng ngon ngir
hinh thang ...).

- May tinh khong co cac cong giao tiép truc tiép vai cac thiét bi diéu khién,
dong thoi may tinh ciing hoat dong khong tét trong moi trudng cong nghiép.

- Ngon ngir 1ap trinh trén may tinh khong phai dang hinh thang, may tinh ngoai
viéc st dung cic phan mém chuyén biét cho PLC, né con sir dung cac phan mém
khac nén 1am “chdm” di qua trinh giao tiép véi cac thiét bi dugc diéu khién.

Tuy nhién qua méy tinh, PLC c6 thé dé dang két ndi voi cac hé thong khac,
cling nhu PLC c¢6 thé sir dung bd nhé (c6 dung luwong rat 16n) cua may tinh 1am bo
nhé cua PLC.

e) Mot vai linh vuc sir dung PLC.
- Hoa hoc va dau khi: dinh ap suat (dau), bom dau, diéu khién hé théng dng
dan, cAn dong trong nganh hoa ...
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- Ché tao méy va san xuat: Ty dong hoa trong ché tao may, qua trinh lp dit
may, diéu khién nhiét do 16 kim loai...

- Bot gidy, gidy, xir 1y gidy. Diéu khién may bam, qua trinh can, gia nhiét ...

- Thuy tinh va phim anh: qua trinh dong goé1, thi nghiém vat li€u, cac khau hoan
tat san pham, do cat gidy .

- Thuc phém, rugu bia, thude 14: dém san phém, kiém tra san phém, kiém soat
qua trinh san xuat, bom (bia, nudc trai cdy ...) can dong, dong goi, hoa tron ...

- Kim loai: Piéu khién qua trinh can, cudn (thép), qui trinh san xudt, kiém tra
chat luong.

- Ning lugng: Diéu khién nguyén liéu (cho qua trinh d6t, xir Iy trong cac turbin
...) cac tram can hoat dong tudu tu khai thac vat liéu mot cach tu dong (than, g5, dau
mo).

- Hé thdng nang van chuyén, hé thong bao dong, diéu khién dén giao thong. -
Piéu khién céac robot lap rap san pham

- Quan 1y bai dau xe tu dong.

II1. PLC S7-300
1. Cac tinh nang cua PLC S7-300
- Hé théng diéu khién theo kiéu module nho gon, sir dung cho cac ing
dung c6 pham vi trung binh.
- C6 nhiéu loai CPU khac nhau.
- C6 nhiéu Module mé rong, coO thé m& rong dén 32 Module.
- Céac bus nbi to hop phia sau cac module.
- Co6 thé ndi mang MultiPoint Interface (MPI), ProfiBus hoidc Industrial
Ethernet.
- Thiét bi 1ap trinh trung tdm c6 thé két ndi dén timg Module.
- Khong han ché s ranh cam.
- C6 thé cai dat thong s6 va cau hinh dé dang thong qua cong cu tro gitp
HWconfig.

2. Céu tric phin cirng PLC S7-300:
Céu triac phan cimg ctia mot bdo PLC S7-300 thuong gdm cac bo phan co ban
sau:
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PS CPU M SM:
(optional) (optional) DI
Industrial

Hinh 1.10: So do két ndi day du cac module trén rack

FM:
- Counting

- Positioning

CP:
- Point-to Point
- PROFIBUS

- controlClosed -loop -Ethernet

Tuy nhién ngoai cac module trén, mt PLC mudn 1am viéc duoc thi trude tién
n6 phai co thiét b 1ap trinh (vi ta khong thé 1ap trinh truc tiép trén PLC) va dé mot
b6 PLC ¢ ¥ nghia thuc té thi ngd ra clia n6 phai tac dong dén cac thiét bi can diéu
khién (chudng bao, motor...) nén ta cé cu tric hoan chinh ctia hé théng diéu khién

dung PLC nhu sau:

Diy do

Thiét bi lap trinh

P& chuong trinh

Thiét bi can

diéu khi¢n

Ngudn

Module ngo ra

Module ngd vao
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Hinh 1.11: CAu tric cua PLC va céac bd phan phu tro

a) Module CPU:

- Module CPU chura vi xur 1y trung tdm, hé diéu hanh, bd nhd, cac bd dinh thi,
bd dém, cong truyén thong (RS485), ... va cb thé cd vai cong vao/ra sb. Cac cong
vao/ra s ¢ trén CPU duoc goi 1 cong vao/ra onboard.

- Trong ho PLC S7-300 c6 nhiéu loai CPU khéac nhau, duoc dit tén theo tén cia
bd vi xtr Iy bén trong né nhu CPU312, CPU3121, CPU314, CPU314FM,...

- Nhitng module cing sir dung mot loai bd vi xir 1y, nhung khac nhau vé cong
vao/ra onboard ciing nhu cac khdi ham dic biét duoc tich hop san trong thu vién cua
hé diéu hanh phuc vu viéc sir dung cac céng vao/ra onboard nay s€ phan biét voi
nhau trong tén goi bang cach thém cum chir cai IFM (Intergrated Function
Module). Vi du nhu module CPU3131FM, CPU314IFM...

- Ngoai ra, con c6 cac loai module CPU voéi hai cong truyén thong, trong d6
cong truyén thong thi hai co chire ning chinh 1a phuc vu két ndi mang phéan tan nhu
mang PROFIBUS (PROcess Fleld BUS). Tat nhién, kém theo cong truyén thong thir
hai nay 12 nhitng phan mém tién dung tich hop ciing da dugc cai san trong hé diéu
hanh. Cac loai module CPU nay dugc phan biét vdi cac loai Module CPU khac béng

cach thém cum tr DP (Distributed Port). Vi du nhu Module CPU315-2DP. Tham
khao hinh dudi day:

CPU 312 IFM CPU 315.2 DP CPU 318-2
CPU 313 CPU 316-2 DP
CPU 314 IFM
CPU 314
MPI interface MPIinlerface PROFIBUS-DP MPIDP Inlerface PROFIBUS-DP
Interface inerface
©

oooC
00000
@ (&%) ©
oCcCC
pooaa
@ (doseo) @
R (5c0) ©

(2] o MP e oe

Reconfiguration as | -
a PROFIBUS.-DP
interface is
possible

Hinh 1.12: Cong giao tiép ctia cac PLC

b) Cac Module mé rong:
*  PS (Power Supply) Module cap nguon, co 3 loai 2A, 5A va 10A, day
la Module tuy chon, co6 thé c6 hodc khong.
*  SM (Signal Module) cic module tin hiéu gdm cé:
- DI (Digital Input): 12 cac module mé rong cong vao s, co dic diém nhu sau:
+ S6 lwong cong co thé 1a 8, 16 hodc 32 tuy theo timg loai module.
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+ Tin hi¢u vao 1a 24VDC.

- DO (Digital Onput): 12 cac module mé rong cong ra sd, c¢6 dic diém nhu sau:

+ S6 luong cong co thé 1a 8, 16 hodc 32 tuy theo timg loai module.

+ La cac ngit dién tir.

- DI/DO (Digital Input/ Digital Onput): 12 cac module mé rong cong vao/ra sd,
s6 luong cong c6 thé 1a 8vao/8ra hodc 16vao/16ra tiy timg loai module.

- Al (Analog Input): 1a cac module mé rong cong vao tuong tu, c6 dic diém
nhu sau:

+ La nhitng bd chuyén ddi twong tu sang sb 12 bits (A/D)

+Sb cac céng vao tuong tu cé thé 13 2, 4 hoic 8 tuy theo loai module +

Tin hiéu vao co thé 13 ap, dong, dién tro.

- AO (Analog Output): 14 cac module mo rong cong ra twong tu, c6 dic diém
nhu sau:

+ La nhitng bo chuyén doi sb sang twong tu 12 bits (D/A)

+Sb cac céng vao tuong tu co thé 13 2, 4 hodc 8 tuy theo loai module +

Tin hiéu ra c6 thé 1a ap hoic dong.

- AI/AO (Analog Input/ Analog Onput): 1a cic module mo rong cong vao/ra
tuong tu, s6 luong céng c6 thé 1a 4 vao/2 ra hodc 4 vao/4 ra tuy tung loai module.

* IM (Interface Module — Module giao tiép): DPay 1a module tiy chon, duoc
dung dé ghép ndi cac nhom module mo rong lai véi nhau thanh mot khoi va duge
quan ly chung béi mt CPU.

- Cac module mé rong dugc ¢d dinh chung trén mot thanh rack va cé thur tu
nhu hinh 1.10

Hinh 1.13: CAu tric thanh rack

- Mbi thanh rack chtra t6i da 8 module mé rong ( khong ké CPU va ngudn nudi)

- Mot module CPU S7-300 ¢6 thé lam viée truc tiép v6i nhiéu nhét 13 4 rack va
cac rack nay phai dugc két ndi v6i nhau bang module IM nhu hinh 1.14:

* FM (Function Module — Module chirc ning): Module c6 chirc ning diéu
khién chuyén biét:

- Module diéu khién dong co servo

- Module diéu khién dong co budc - Module PID

- Module diéu khién vong kin.
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- Module dinh vi...

* CP (Communication Module — Module truyén théng): Module phuc vu
xtt 1y truyén thong trong mang:

- MPI (mang giao tiép diém — diém)

- Profibus (mang phan tan)

- Industrial Ethernet (mang truyén thong cong nghiép)

e I |
Rack 3 &1
(W]
-] ] -]

| (= =]
68 Connecting cable

— oo
IM 368 Connecting cable

-1
Rack 1 e I
I
oo oo 0 1 u
1M 2368 Connecting cable

Rack 0 (: % E'ILHIW gg I§

PS CPU M SMs

0 0

w

M

®

0 8]

:
:
:

0 8]

it
i
i
il

LT AT

0 0

Hinh 1.14: so dd két ndi nhiéu rack

3. Ciu triic bd nhé PLC S7-300:

a) Kién thirc co sé: * Hé

thong so thap phén:

Trong hé thap phan nguoi ta sir dung 10 ky tu cac sd ty nhién tir 0 dén 9, két
hop véi cac ddu cham, dau phay dé chi vé luong.

Trong ddy sb thap phan: d,.; ... d» d; do theo quy wdc tir trai sang phai vi tri cta
chung thé hién hang don vi, hang chuc, hang tram, hang nghin,... voi phﬁn nguyén
va nguoc lai 13 phan chuc, phan trim, phan nghin, ... v&i phan 1¢é sau dau phay.
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Vi du: cho s6 267,81 1a sb thap phan v&i phan nguyén 1a 267 va phan 1¢ 13 0,81
duoc biéu dién nhu sau:
267,8110)=2.10>+ 6.10" + 7.10° + 8.10"" + 1.10

Gia tri vi tri
(trong s0)
10 10" 10° 10" 107
216 7 y 8 1
s hang _} ) t | sd hang
i6n nhat D4u phdy thap phan nho nhat

Trong mot diy thap phan c6 n sd hang thi trong sb cua hai s6 hang k& cin nhau
chénh léch 10 1an

* H¢ thong so6 nhi phan

Hé théng s6 nhi phan st dung hai s6 tu nhién 0 va 1 dé dién ta vé luong cua
mot dai lwong nao d6. Mot diy sd nhi phan duoc biéu dién nhu sau: by by ... by
bo

Theo quy udc mdi s6 hang duge goi 1a 1 bit. Bit tin ciing bén trai goi 1a MSB
(bit c6 gia trj cao nhat), Bit tan cting bén phai goi 13 LSB (bit c6 gia tri thap nhat).

Gia trj vi tri
(trong s@)
25 24 23 22 21 20
(SR 2R 200 2N 2R
1 0 0 1 0 1
t !
Bit ¢d gia tri Bit c6 gia tri
l6n nhat nho nhat

Trong mdt day nhi phan c6 n s6 hang, c6 2" gia tri khac nhau. Thi trong s cac
bit tur thép dén cao 1a 1, 2, 4, 8,... nhu vay trong s6 cua hai s6 hang ké can nhau
chénh 1&ch 2 lan.

Mot nhém cua bit dugce goi theo tén riéng sau:

Crum: 2 bit Byte: 8 bit Dynner: 32 bit

Nibble: 4 bit Deckte: 10 bit Nickle: 5

bit  Playte: 16 bit * Hé thong thap

luc phan (Hexa)

Hé Hexa str dung 16 k¥ tu bao gdm 10 ky tu sb tu nhién va 6 ky tu in hoa dau
tién: 0123456789 ABCDE F dé din ta 16 sb thap phan tir 0 dén 15.

Ly do dung hé thap luc phan 13 vi mot s nhi phéan 4 bit c¢6 thé dién ta duoc
2%=16 gia tri khac nhau.

Mot day s6 Hexa duoc biéu dién nhu sau: hy has ... hy ho
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Gid trj vi tri
(trong s0)

2 16" 16°

'

16™" 16™2 16
vy v
G| B || 9
}

SO co gia tri S6 ¢o gia tri
I6n nhat nhd nhat

v
.
!

Trong mot diy Hexa c6 n sd hang, ¢ 16" gia tri khac nhau véi gia tri thdp nhat
120...000 va gia tri cao nhat 1a F...FFF. Thi trong s cac bit tir thdp dén cao 1a 1, 16,
256, 4096,... nhu vay trong s6 cua hai sd hang ké can nhau chénh 1éch 16 lan.

* Ma BCD:

Néu biéu dién timg ky sd cia mot sb thap phap bang gia tri nhi phan tuong
duong, két qua 1a ma thap phan dugc ma hoa nhi phan (binary — code — decimal, viét
tat 1a BCD), vi ky s6 thap phan 16n nhat 13 9, nén ta can 4 bit d& ma hoa mdi ky sd
thap phan. Vi du:

8 1 8 5

S B 2N

1000 | 0001 | 1000 | 0101

b) Cac vung nhé PLC S7-300

B6 nhd cuia S7-300 dugc chia thanh 3 viung chinh :

- OB (Organisation Block): Mién chira chuwong trinh t6 chc.

- FB (Function Block): Mién chuong trinh con dugc t6 chitc thanh ham va ¢6
kha nang trao d6i dit liéu vdi bat ctr cac khdi khac.

- FC (Function): Mién chira ham, ¢ bién hinh thirc dé trao d6i voi chuong trinh

da goi no.
/ FB

OB

Hinh 1.15: Cac vung nh¢é

¢) Cac mién dir li¢u:
T I (Process Input) :Mién by dém cac cong vao so
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— Gia tri ngd vao tur cac cam bién duoc doc va chira vao I trudc mdi chu ky
quét va thuc hién chuong trinh.
¥ Q (Process Output) :Mién by dém cac cong ra so
— Két thuc mdi chu ky quét thyc hién chuong trinh, PLC chuyén gié tri logic
diéu khién co cdu chap hanh ra mién nhd Q .
¥ M :Mién cac bién co
~ Chuong trinh st dung mién nhé nay dé luu cic tham sé can thiét.
—  C6 thé truy nhép theo bit, byte, word hay double word
¥ T :Mién nhé phuc vu b dinh thoi
- Luu trir gia tri thoi gian dat trude (PV-Preset Value). — Gié tri thoi
gian tirc thot1 (CV — Current Value).
~ Gia tri logic dau ra ctia bo Timer
¥ C :Mién nhé phuc vu dém Counter — Luu trit gia tri dat
trudc (PV — Preset Value). - Gid tri ¢ém tirc thoi (CV —
Current Value). — Gi4 tri logic dau ra ctia bd Counter
¥ PI :Mién ngé vao ciia cac Module twong tw
- Gi4 tr1 twong tu dugc Module doc va luu vao mién nhé PI theo ting dia chi
tuong tmg. - Mién nhé c6 thé truy nhap theo timg Byte (PIB), Word (PIW) hay
Double Word (PID)
¥ PQ :Mién ngo ra ciia cic Module twong tw
- Céc gia tri twong tu tir PLC xuét ra s& chuyén dén cic ving dia chi
twong Umg ctia ving nhé nay sau mdi chu ky thuc hién chuong trinh.
- Mién nhé co thé truy cép theo timg Byte (PQB), Word (PQW) hay
Double Word (PQD)

* Qui dinh céc kiéu dir liéu:

Mot chuong trinh trong S7-300 c6 thé sir dung céc kiéu dit liéu sau:

- BOOL: vé1 dung lugng 1a 1 bit va c6 gia tri 1a 0 hodc 1 (ding hoac sai).

Pay la kiéu dir liéu bién c6 hai gié tri.

- BYTE: gdm 8 bits, thuong duoc dung dé biéu dién mot sé nguyén duong
trong khoang tir 0 dén 255 hodc ma ASCII ciia mot ky tu.

Vi du: B#16#14 nghia 1a sb nguyén 14 viét theo hé dém co sd 16 c6 d6 dai 1
byte.

~ WORD: gbm 2 byte, dé biéu dién sé nguyén duong tir 0 dén 65535 (2'6—1).
-~ DWORD : La tirkép c6 gid tri la : 0 dén 232-1.

— INT : cling c¢6 dung luong 1a 2 bytes, dung dé biéu dién mot sd nguyén trong
khoang -32768 dén 32767 hay (25 dén 2'° -1).

~ DINT : gdom 4 bytes, dung dé biéu dién sé nguyén tir -2147483648 dén
2147483647 hay : (2" dén 23! -1).
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~ REAL : gdm 4 bytes, dung dé biéu dién mot sb thuc dau phay dong co gia tri

1a : -3,4538 3én 34538,

Vidu: 1.234567e+13
— S5T (hay S5Time): khoang thdi gian, dugc tinh theo gio/phut/gidy: (23! — 1

ms).
Vi du: S5t#2h 3m_0Os Sms.
Day 14 1énh tao khoang thoi gian 1a 2 tiéng ba phut va 5 mili gidy.
- TOD: Biéu dién gi4 tri tirc thoi tinh theo Gid/phut/giay.
Vi du: TOD#5:30:00 1a 1€nh khai bao gié tri thoi gian trong ngay la 5 gio 30
phut.
~ DATE: Biéu dién thoi gian tinh theo ndm / ngay / thang.
Vi du: DATE#2003-6-12 La I¢nh khai bao
ngay12 thang 6 nam 2003.
~ CHAR: biéu dién mot hodc nhiéu ky tu (nhiéu nhat 1a 4 ky tu) (ASCII —
code).
Vi du: ABCD
* Tém lai mot s6 Kiéu dir liéu thong dung la: -
Boolean
- Byte, Word ( 2Bytes ), Double Words ( 4 Bytes ).
- S5 Timer.
- Counter.
- Time, Date, Time of Date
- Integer, Double Integer
Dang Kich Dang Tém V,E‘l ky hiéu (tur gie’i tri nho| Vidu
thuéc | Format nhat dén gia tri 16n nhat)
BOOL 1 Boolean True/Fasle True
(bit) Text
BYTE 8 Thap luc | B#16#0 dén B#16#FF B#16#10
(Byte) phan Byte#16#10
Word 16 Nhi phan | 240 dén| 2#0001 0010 0000
(Word) 2#1111 1111 1111 1111 0011
Théap luc
phan WH16#0 dén WH#16#FFFF | W#16#1CBF
Word W#16#1CBF
BCD
CHO dén C#999 C#998
Thép phén B#(10,20)
P Byte#(10,20)
B#(0,0) dén B#(255,255)
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Dword 32 Nhij phan | 2#0 dén| 2#0010 0111 1001
2#1111 1111 1111 1111 0000
1111 1111 1111 1111 0011 _0100 1111 10
00
Thap luc | W#164#0000_0000 dén
phin W#164FFFF_FFFF
DW#16#00A2_0FA
Thap phan | B#(0,0,0,0) dén| B
(khong B#(255,255,255,255) DWord W#16#1CBF
dau)
B#(1,14,65,245)
Byte#(1,14,65,245)
INT 16 Thap phan| -32768 dén 32767 2
Interger c6 dau
DINT 32 Thap phan| L#-2147483648 dén L#- L#2
Double c6 dau 2147483647
Interger
CHAR 8 Ky tu ‘A’VB’C.. ‘e’
character
S5TIMER | 16 S5Timer | S5T#OH_OM_0S_10MS dén | S5T#IM
Simatic v6i don vi | SST#2H 46M_30S_0MS S5TIME#1M
Timer la 10ms
TIME 32 EIC Time | T# -| THIH_IM
(EIC time) v6i don vi | 24D 20H 31M 23S 468MS | TIME#1H IM
1a Ims (s | dén
interger c6 | T#24D 20H 31M 23S 467
dau) MS
DATE 16 Ngay hé | D#1990-1-1 dén D#2168-12-| D#1994-2-15
(EIC date) EIC vé6i | 31 DATE#1994-2-15
donvilal
ngay)
TIME_OF | 32 Thoi gian | TOD#0:0:0.0 dén TOD#1:10:3.6
DAY trong mot | TOD#23:59:59.999 TIME OF DAY#I1:1
(Time  of] ngay voi 0:3.6
day) don vi la
Ims

d) Cach truy cap dia chi mién nhé: Pia chi 6 nhd trong Step7-300 gom
hai phan: phan chi va phéan s6. Vi du:

/‘IW 304

hoac /‘MSOO

Phdi n sé’

Phdin sé’
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¥ Phan chik: chi vi tri (tén mién nhd) va kich thudc 6 nhd.
- O nho M:

+ M: O nhé néi c6 kich thuée 1 Bit.

+ MB: O nhé ndi c6 kich thudc 1 Byte (8Bits).

+ MW: O nhé ndi co kich thudc 2Bytes (16 Bits).

+ MD: O nhé néi c6 kich thuéc 4 Bytes (32Bits)

- OnhéI:

I: O nhé ngd vao sd ¢o kich thudce 1 Bit.

PIB: O nhé ngd vao co kich thudc 1 Byte (8Bits).
PIW: O nhd ngd vao c6 kich thudc 2Bytes (16 Bits).
PID: O nhé ngd vao cé kich thudc 4 Bytes (32Bits)
- O nhé Q:

+ Q: O nhé ngd ra sé c6 kich thude 1 Bit.

+ PQB: O nhé ngd ra s c6 kich thude 1 Byte (8Bits).

+ PQW: O nhé ngd ra s6 c6 kich thude 2Bytes (16 Bits).
+ PQD: O nhé ngd ra sb co kich thudce 4 Bytes (32Bits)

% Phan sd: chi dia chi ctia Byte hodc Bit trong mién nhé da duge xac dinh.
— Néu ¢ phan chit d3 xac dinh 13 6 nhé truy cép theo Bit thi & phan sb s& gdbm
hai phan cach nhau bang ddu cham:

+ Dia chi cua Byte.

+ S6 thir ty cua Bit trong Byte do.

T Vi du:

- 1.3 : Dia chi Bit thir 4 trong Byte thtr 2 ctia ving 6 nhé bd dém ngo
vao s

- M101.5 : bia chi Bit thur 6 trong Byte thtr 102 ctia ving 6 nhé ndi.

- Q4.5 : Dia chi Bit thtr 6 trong Byte thit 5 cua vung nhé bo dém ngo ra
s0.

- PIW120: Dia chi 2 Byte thr 120 (byte 120 va 121) trong vung nhd bd
dém ngo vao tuong tu.

- PQD10: Dia chi 4 Byte thu 10 (byte 10, 11, 12, 13) trong vung nhd bd
dém ngo ra twong tuw

4. Ngon ngir 1ap trinh cho PLC

Tuy theo tung loai PLC cua cac hang sx khac nhau ma c6 ngdn ngtr 1ap trinh
khac nhau. PLC Siemens S7-300 c6 3 loai ngén ngtr 1ap trinh co ban sau:

— Ngon ngit “hinh thang”, ky hiéu 1a LAD (Ladder logic): Pay 14 ngon ngit 6
hoa thich hop véi nhitng ngudi quen thiét ké mach logic.
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Ladder Logic (LAD)
Suitable for users from the electrical engineering industry, for example.

"6reen Lig
f'y‘c?_l " "Rc? Z " htl‘r
| |

1

P
.

1
J |

Hinh 1.16: Ngon ngtr 1ap trinh LAD

— Ngo6n ngir “liét ké 1énh”, ky hi¢u 1a STL (Statement list): Pay 1a dang ngon
ngir 1ap trinh thong thudng clia may tinh. Mot chuong trinh dugc ghép goi nhiéu cau
1énh theo mét thuét toan nhat dinh, mdi 1énh chiém mot hang va déu co clu tric
chung 1a “tén Iénh” + “toén hang”.

Statement List (STL)
Suitable for users from the world of computer technology, for example.

A "Key 1"
A "Key 2"
= "Green Light"”

Hinh 1.17: Ngon ngit 1ap trinh STL

— Ngbn ngit “hinh khéi”, ky hiéu 1a FBD (Function Block Diagram): Pay ciing
14 ngon ngit d6 hoa thich hop véi nhitng ngudi quen thiét ké mach diéu khién sd.

Function Block Diagram (FED)
Suitable for users from the world of circuit engineering, for example.

2. "Green Lig
"KE? 17 ht"

an? oL p—

Hinh 1.18: Ngon ngir 1ap trinh FBD

- Ngon ngir GRAPH: DPay 1a ngdn ngir 1ap trinh cip cao dang db hoa. Cu trac
chuong trinh 16 rang, chuong trinh ngan gon. Thich hop cho ngudi trong nganh co
khi vén quen voi gian do Grafcet cta khi nén.
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Hinh 1.19: Ngon ngir 1ap trinh GRAPH

- Ngon ngit High GRAPH: La dang ngdn ngit 1ap trinh phat trién tir ngén ngi
lap trinh GRAPH.

Hinh 1.20: Ngon ngir 1ap trinh High GRAPH
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Bai 2: CAI PAT VA SU DUNG PHAN MEM S7-300

Muc ti€éu cua bai:

- Trinh bay dugc cac bude cai dit va st dung phan mém S7 — 300.

- Cai dit va str dung thanh thao phan mén S7 — 300 dé lap trinh va mo phong.
- Thao tac cai dat va lap trinh chinh xac, chuong trinh ngén gon, dé hiéu.
Noi dung caa bai:

I. Cai dit phan mém Step7
A.PHAN LY THUYET:
1. Gi6i thiéu phan mém Step7

Step7 1a mot phan mém hd tro:

- Khai béo ciu hinh phﬁn ctng cho mot tram PLC thudc ho Simatic S7300/400.

- Xay dyng cdu hinh mang gdom nhiéu tram PLC S7-300/400 ciing nhu thu tuc
truyén thong gitra chiing.

- Soan thao va cai dat chuong trinh diéu khién cho mot hodc nhiéu tram.

- Quan sat viéc thuc hién chuong trinh diéu khién trong mét tram PLC va g&
rdi chwong trinh.

Ngoai ra Step7 con c6 ca mot thu vién day da véi cac ham chuan hiru ich, phan
trg gitp online rit manh c6 kha ning tra 161 moi cau hoi ctia nguoi st dung vé cach
str dung Step7, vé ¢t phap 1énh trong 1ap trinh, vé xay dung c4u hinh cing ctia mot
tram ciing nhu cia mot mang gdm nhiéu tram PLC.

Nhitng chi ¥ cai dit chira thong tin quan trong ma ban can trong qué trinh cai
dit STEP 7 V5.4. Can doc nhitng chu ¥ nay trude khi cai dat phan mém.

Yéu cau.
Trong qué trinh 1am viéc v6i phan mém STEP7 ban can:

Hé diéu hanh Yéu cau t6i thicu
Processor RAM Graphics

MS Windows 2000 600MHz 512 MB * XGA

Professional 1024x768 16
Bit color depth

MS  Windows  XP|600MHz 512 MB *) XGA

Professional 1024x768 16
Bit color depth

MS Windows 2.4 GHz 1 GB XGA

Server 2003 1024x768 16
Bit color depth
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MS Windows 1 GHz 1GB *%*) XGA

Vista Business 1024x768 16
Bit color depth

MS Windows 1 GHz 1GB **) XGA

Vista Ultimate 1024x768 16
Bit color depth

2. Cac budre cai dit phin mém Step?
Buére 1: Dua dia CD STEP 7 vao 6 dia.

Buére 2: Nhan dup chudt vao tép SETUP.EXE trén dia CD STEP 7 tir Windows
Explorer, xuat hién hop thoai:

" Setupsprache: Deutsch

" Langue d'installation: Frangais
¢ |dioma de instalacién: E spafiol

¢ Lingua di installazione: |taliano

SIEMENS

< Back Next > I Cancel |

Hinh 2.1a: Hop thoai setup chon ngdn ngir

Chon ngén ngit tiéng Anh (English), click Next. Tiép tuc click Next cho dén
khi xudt hién hop thoai:
Buwéc 3: Chon cac chuong trinh can cai dit

Standard for programming S7,

S7-5CL ¥5.3incl. SP1 44 MB C7. and M7.

S7-GRAPH V5.3 incl. SP2 40 MB

S7-PLCSIM V5.3 incl. SP1 18 MB

Automation License Manager V2.2 10MB

[ Acrobat Fieader .0 B5 MB _ Beadne |
Estimated installation time:

00:37 (hh:mm)

Required on C: 448 MB
Available on C: 1.46 GB

< Back | Next > I Cancel |

Hinh 2.1b: Hdp thoai setup chon cac chuong trinh can cai dat
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Tiép tuc click nat Next va chd cho dén khi cai dat xong.

Budc 4: Copy thu muc AX NF ZZ vao dia chi cai dat (vi du: C: \Program
Files\Siemens\Step 7) £,

Sau khi cai dit xong trén man hinh desktop xut hién biéu tuong cia £
phan mém.

A . i/ start ~ £, 1A . . e Ke o
Dong thoi trong menu cling xuat hién thu myc Simatic vdi tat ca

thanh phﬁn tir cai dat cAu hinh, mo phong, chuyén doi dir liéu,...

* Cac lwu y khi sir dung phin mém:

- Sau khi cai dit xong, muén sir dung STEP 7 V5.4, Windows phai duoc khai
dong lai. Chi sau khi khai dong lai Microsoft Windows thi cac ghi nhan vé phan
mém méi duge kich hoat. Néu ta khong khéi dong 1ai Windows, STEP 7 V5.4 khong
thé chay chinh xac va dit liéu c6 thé bi mat. Néu qua trinh cai dat bi bo do ( abort),
ta cling can phai khoi dong lai Windows.

- STEP 7 tu dang ky (ghi) ban than no vao trong cac file hé thong cia Windows.
Ta khong thé chuyén hodc thay d6i tén cac file va thu muc ctia STEP 7 bang céch sir
dung céc tién ich ciia Microsoft Windows nhu Explorer hodc stra d6i dit liéu cta
STEP 7 da dang ky trong Windows. Chuong trinh c6 thé s& chay khong chinh xac
nita sau khi bi stra doi.

* Mé khéa cho phan mém:

Sau khi cai dit, ta tién hanh mé khoa nhu sau:

- M¢ file S7-300, chon thu muc Simatic EKB Instal (2010 03 20)/file
Simatic EKB Instal (2010 03 20)

Name 7

Name
[\ Simatic_EKE Instal 2010.03.2 &R About_EKB_Installer
Step7 Professional_2010 B EKBInst
B Simatic_EKB Install_2010.03 20( CRACK . i@fm“f‘ﬁ'@-‘"“a"-2010-03-20
4 imatic_EKB_Install_2010_03_20
@ Step7_Professional_2010 | Simatic_EKB_Install_2010_03_20

Hinh 2.2a: Chon thu myc Simatic EKB _Instal
Cira s6 Simatic EKB_Installer hién ra, chon Select all/install long/all
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B Simatic Key Installer 2010/03/20 International forum http://plc.net.ru or http:/plcforum.uz.ua, links http://DataBridge.narod.ru @%ﬂ

@ [D:\ Hard Disk B s 062014013 - [l0040M000002014002013 v |[Findtet [ Recommended Englsh e

Refresh == © Install S Install B Find ©= T=]] velow

\@ Disks ‘ o] 0 o ? Shot ’ @'?‘30 Long ‘ (’\@ key ‘ @% Disk e
‘ EI‘IB\ILV keys =0 + |Select> |7 Shortname Long name License name Yersion
. L ‘
i) keys i VY S7PROFSS STEP 7 V5.5 Professional V65
B Searched keys 1208 |[v |A1710485 STEP 7-BASIS V5.5 V55
B In selected folder
LB 414 |[v |A1PLCSE4 S7-PLCSIM V5.4 V6.4
-0 Installed key %
[ Yollow Disk keyset a0 ||v |A1S7GRS3 S7-GRAPH V5.3 V63
-B Steps 375 |[v |A15CL53 S7-5CLVE3 V63
-1 Step? z 5
L&) Step? Professional 756 [v |ss7DOS70 Device Drivers 57D0S vi.0
L TIA Daval 2000120110

Hinh 2.2b: Tién hanh m& khoa
- Tr¢ ra man hinh desktop, chon dé vao cura s6 Automation license

manager dé xem két qua, néu tat ca cdc muc dé hién “Unlimited” nhu hinh sau thi
viéc mo khoa thanh cong:

ﬂ Automation License Manager ﬁ. El
File Edit LicenseKey View Help
P& | ¥ = X B I [[License keys BEa<1E]
| & [;| My Computer [
™ | ocal Disk (C:)|
- soft ware (D:) | —_—
i G B DATA(E) Status | Family | Product Version Number of license ... | Standard license type | License typ
~+§ Web License Key Do | SIMATICSTEP7  STEP7-BASISVS.5 55 1 Floating Unlimited
- SIMATIC STEP 7 S7-PLCSIM V5.4 54 1 Floating Unlimited
— SIMATIC STEP 7 S7-GRAPH V5.3 53 1 Floating Unlimited
- SIMATIC STEP 7 S7-SCLV5.3 53 1 Floating Unlimited
— SIMATIC STEP 7 STEP 7 Professional ... 5.5 1 Floating Unlimited
- SIMATIC STEP 7 Device Drivers STDOS 7.0 1 Floating Unlimited

Hinh 2.2¢: Ctra s6 Automation License Manager sau khi mé khéa thanh cong

* Khai bao PC Ad,aptor:
Trong clra s6 Simatic manager, chon Option/Set PG/PC Interface..., hi¢n 1én
ctra s6 Set PG/PC Interface, chon PC Adaptor(Auto)/nhap OK.
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[ Set PG/PC Interface [

| Access Path | LLDP |

Access Point of the Application:
S7ONLINE STEP 7) —> PC Adapter(Auto
(Standard for STEP 7)
Interface Parameter Assignment Used:
PC Adapter{Auto) Properties...

‘ Hgl|§o Ind. Ethernet -> Broadcom Net =
B2 150 Ind. Ethernet -> Inte}(R) WiFi Li

i@ig Adapter{Auto)
| Adapter(MPI) —

< " - »

(Automatic parameter assignment of your
PC Adapter for MPI/PROFIBUS networks
sending bus parameter message frames)

Interfaces

Add/Remove: ! Select... ]
oK [ Cancet |[ Heip |

Hinh 2.3: Hop thoai khai bao adaptor

Néu khong c6 PC Adaptor(Auto) thi nhap chon Select dé vao cira s
Install/Remove interface dé tim va cai dat PC Adaptor.

B. PHAN THU'C HANH:
* Bai tap thuc hanh:
Hay thuc hién cai dit phan mém Step 7 theo cac bude hudng dan trén.
Cac buéc thuc hién:
- Buéc 1: Dua dia CD STEP 7 vao 6 dia.
- Buéc 2: Nhan dap chudt vao tép SETUP.EXE dé cai dat
- Buwdce 3: Chon cac chuong trinh can cai dat
- Buwéc 4: Copy thu muc AX NF ZZ vao dia chi cai dat (vi du:
C:\Program Files\Siemens\Step 7)

IL. Str dung phan mém Step7:
A.PHAN LY THUYET:
1. Khéi dong chwong trinh tao project:
1.1. Cach 1: Luu Project mic dinh trong 6 C:/Program Files/...

Pé khoi dong chuong trinh, ta c6 thé thuc hién theo cac cach [[g] vao
Start/Simatic/Simatic Manager hodc nhép doi vao biéu tugng Step 7 Teir man
hinh, xuat hién ctra s6 Simatic Manager cung v6i hop thoai “New Project” (hinh
2.4a). Néu khong thay hop thoai nay thi vao menu File/chon New Project Wizard.
pé hop thoai “New Project” luén xuét hién khi khoi dong chuong trinh, ta ddnh dau
nhic chon ché do “Display Wizard on starting the SIMATIC Manager” (hién hop
thoai Wizard khi khéi dong SIMATIC Manager). Tai day néu ta nhip Finish thi viéc
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khéi tao chuong trinh s€ dugc mac dinh theo preview bén dudi ( t€n project, ngon
ngit 1ap trinh. .. déu mic dinh). Néu nhip Next thi khoi tao Project timg budc. O day
ta chon cach tao Project timg budc nén nhap Next.

STEP 7 Wizard: "New Project” x| STEP 7 Wizard: "New Project™ x|
1(4) n Which CPU are you using in your project? 24)

STEP 7 Wizard: "Nlew Project” cPy

| Order No | -
6ES7 312 5B000-0AB0

GEST 312-1AD10-0AB0

You can create STEP 7 projects quickly and easily using
the STEP 7 WAzard. You can then stert progremming
immeckately

Chck one of the folowing options:

EEST 313.-5B€00-0AB0
EEST 313.6CE00-0AB0
EEST 313.68€00-0A80

- EECT A A AEAA NABN
13 "Next"to create your project step.-by-step

CPU name:
“Finish” o
inish” to create your project according 1o the preview MF address |2 L] T n O 2meH000 -
5 pnstructions, DINODOG integrated, 2 pulse
by l L]
Hi : e
Pr < le‘lhl ama Previewe<«

[V Display Wizard on starting the SIMATIC Manager eview: v

-y S7_Pro2 Block Name | Symbobe Name | <3 S7_Prot Block Name | Syribobic Name |

E - SMATIC 300 Station £roet Cycle Execution = . SMATIC 300 Station Trost Cycle Execution
= ] crust2cr) = Jl crust2c
=) %¢] ST Program(1) =)- ¢] S7 Program(1)
{-J Blocks ‘=) Bfocks

[ Nea> | Frsn | cocel | hew | «Back tost > Frish | corcel | hep

Hinh 2.4a,b: Gi6i thiéu vé STEP 7 Wizard va chon CPU

Pé khoi tao 1 project ma project nay thuc thi dugc trén phan cing sau khi lap
trinh, ta phai thuc hién cac budc lya chon trén ph?m mém sao cho tuong thich vai
phan cung hién c6, & day ta phai chon CPU va khoi lap trinh.

- CPU hién c6 tai xudng 1a loai CPU312C (hinh 2.4b) nén ta chon loai nay, sau
do6 click Next.

- Budc tiép theo 1a chon khdi can 1ap trinh (Vi du khdi OB1) va chon ngdn ngir
lap trinh (vi du ngén nglt LAD) (hinh 2.4¢) sau do click Next.

Trang 38



i 1wt rew protect I 7 e e roe
{3 Which blocks do you want to add? 4) “2) What do you want to call your project? 4(4)
Blocks: Block Name | Symbolic Name | _j Eroject name: [Baitap_t

081 Cycle Execution Existing projects: S7_Prot
[ os1o Time of Day interrupt 0
Closn Time of Day interrupt 1
CloB12 Time of Day krterrupt 2 _
] oB13 Time of Day interrupt 3 ~| Check your new project in the preview.
Click "Finish" to create the project with the dispiayed
[ Select a1 Help on OB structure.
~Language for Sel Blocks
HHinR 3c | | = cm  co
: Higihh2 44+d
[~ Creste with gource fies Previews<< I
[2) S7_Pro2 Block Name | Symboiic Name | Baitap_1 Block Name | Symboic Name |
= [ sMaTIC 300 Station ool Cycie Execution = [ ssanc 300 Station Thos Cycle Execution
= J cruzrzcn) = Jl cruzt2cay
(=) i#] S7 Program(1) =) %¢] S7 Program(1)
23 Blocks {3 Blocks
< Back Next = Finish I Cancel | Help | < Back I Ned I Finish I Cancel I Help I

Hinh 2.4¢,d: Chon ngdn ngir 18p trinh va dat tén cho project

- bat tén cho chuong trinh trong project name (hinh 2.4d) sau do6 click Finish.
Chuong trinh trd lai ctra s6 SIMATIC Manager nhu hinh 2.5. Ta ¢ thé bo qua budc
dat tén, chuong trinh s€ cho tén mdc dinh 14 S7_Pro va sau do la sO thir tu cua project
dugc tao ra, tuy nhién dé dé quan 1y chuwong trinh thi ta khéng nén bo qua budc nay.

_ ‘ Pong chuong trinh
Thanh tiéu d&¢  Thuc don 1énh Thanh cong cu Phong to

Thu nh |
I SIMATIC Manager - Baitap_1 —{otx{
File Edit Insert PLC View Options Window “Help Hinh 5
D |27 | 4 2R oo 2| %[5 Y R BEMN
i -0l x|
CPU312C(T)
=-E SIMATIC 300 Station
=-[§ cruziacn)
=)-{s1) S7 Program(1)
@) Sources
Y Blocks
Press F1 to get Help. \ VA
Cira s6 cdu triic Cira s6 hién thi nhiing thanh phan
clia project ctia muc dugc chon bén trai

Tén project
ATIC 300 Station e % ;
CPU312C(1) Cau hinh phan ciing
SR Progra
(D] Sources
{H Blocks

Chuong trinh va cac
khoi diéu khién thiét bi

Hinh 2.5: Ciu tric mot Project
* Céu tric mot Project ciia Simatic
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CAu triic co ban cta 1 project duge thé hién nhu hinh trén, trudc tién ta thiy tén
project 1a “Baitap 17, ddy 1a tén do nguoi 1ap trinh dat. Sau d6 1a cau hinh phan cting
ctia tram SIMATIC 300 c6 CPU312C do ngudi st dung chon va phan bén dudi thé
hién chi tiét hon chuong trinh va cac khéi hién thi.

* Mé mot project di ton tai sin:

Déi voi truong hop md 1 project di ton tai san, ta bo qua tat ca cac thao tac
chon ciu hinh va dit tén va thuc hién nhu sau: sau khi vao Start/Simatic/Simatic
Manager hoac nhép doi vao biéu tuong Step 7 trén man hinh, xuét hién cira sb
Simatic Manager cung v6i hop thoai “New Project”. Ta dong cira s6 “New project”
lai @ vao Menu File/chon open hodc nhip vao biéu twong Open Project/Library, 1ap
tirc xuat hién hop thoai Open Project. Trong hdp thoai Open Project, chon tén file
can md, nhap OK.

Open Project =

User projects I Libraries | Sample projects | Multiprojects |

Name | Storage path | Eadl |
@ S7_Prod C:%Program Files\Siemens\Step7\s7proj’\S7_Prod
@ S7_Pro5 C:\Program Files\Siemens\Step7\s7proj\S7_Pro5S
% S7_ProB C:\Program Files\Siemens\Step74s7projs\S7_Pro6
@ sao tam giac C:%Program Files\Siemens\Step?\s7proj\sao_ta™"

5% Thidu 1

&P thuan E:ATAI LIEU GIANG DAYNPLCAthuan = |
@VD C:%Program Files\Siemens\Step?\S7Proj\Vd ‘”;"|
<] | 1 | [ L |

Selected

User Projects: 1

r

Libraries: [

Sample Projects: I
—

Multiprojects:

Cancel I Help I

Hinh 2.6: Cira s6 open project
1.2. Cach 2: Luu Project vio cac 6 dia khac:
Ta c6 thé vao Menu File/chon New hodc nhép véo biéu tugng mé project mai
“ New Project/Library” s& xuat hién hop thoai New Project:

— New Project X)
AR AT User projects ILibraries| Multiprojects |
”FI|B 77PLC View Options Window Help T s -
IR |22 & | 7 | K2 Bpeal C:\Program FilestSiemens\Step\s7profBai 1 | = |
| 7 . @BAI TAP1 C:\Program Files\Siemensh\Step7\s7prof\BAI_TA_
Mew ProjectLibrary @ BAITAP 10  C:\Program Files\Siemens\Step7\s7proj\BAI_TA_

@BAI TaP 3 C:\Program Files\Siemensh\Step7\s7proj\BAI_TA_
@BAI TAPS C:\Program Files\Siemens\Step?\s7proj\BAl_TaA_
@BAI TAPE C:\Program FiIes\Siemens\Slep?\s?proi\BAl_TA_;v

oo TAD 7 P4 Denncam Cilant Cinmanal Chan Tt aZmrat DAL TA~)
I

1] | 2]

[~ Add to curent multiproject

Name:
Jﬁa&apj
/ Storage location

Noi dat tén Project
01 dat ten J [C:\Plogram Files\Siemens\Step?\s7proj

. [ Browse...
Noi Iyu Project
— Cancel l Help ‘

Chon noi luu Project

Creates a new project or a new library, Y
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Hinh 2.7a: M¢ project méi trong ctra s6 chinh

Tai day ta co thé dat tén cho Project, chon noi luu Project theo y mudn, nhép
OK. Man hinh tr& lai ctra s6 chinh nhu sau:

.‘ SIMATIC Manager - [Baitap_1"-- C:\Program Files\SiemensiStep7is7 proj\Baitap 17" 1
@ File Edit Insert PLC View Options Window Help - |8 X
@ 25| By . | < NoFier > v| ¥y | 28
MPI(1)
Press F1 ta get Help. PC Adapter(MPI)

Hinh 2.7b: Project méi sau khi duoc mé 1a project rong.

Sau khi khai bao song mot Project méi, trén man hinh s& xuat hién Project do
nhung ¢ dang réng ( chua cé gi trong Project ), diéu ndy ta nhan biét duogc qua biéu
tuong thu muc bén canh tén Project giéng nhu mot thu muc rong ciia Window.

Do 1 project rdng nén ta phai xdy dung cau hinh phan ctig cho mot tram PLC.
Diéu nay la khong bét budc, ta co thé khong can khai b4o cu hinh cung cho tram
ma di ngay vao phan chuong trinh img dung. Song cong viéc ndy nén 1am vi khi ¢o
cau hinh trong Project, ltc bat nguéon PLC, hé diéu hanh cta S7-300 bao gio cling di
kiém tra cadc module hién c6 trong tram, so sanh v6i cdu hinh ma ta xay dung va néu
phat hién thdy sy khong dong nhat s& phat ngay tin hiéu bao ngat 16i chir khong can
phai doi to1 khi thuc hién chuong trinh ing dung.

Vo Insert/ chon Station/ chon SIMATIC 300 Station. C6 thé lam viéc ndy bang
cach nhap phai vao biéu twong c6 tén Project/chon Insert New Object/ chon
SIMATIC 300 Station:

@Fule Edit BGEGS PLC  View Options Window Help

D | EEEE 1 sMATIC 400 Station = | 2 | [ < No Fiter> | | o2
Subet e
Program 4 3 SIMATICH tion
4 SIMATIC PC Station

S Other station
6 SIMATIC 55

Inserts SIMATIC

uuuuuuuuuu

Hinh 2.8: Chon cau hinh phan cting cho mét tram PLC.

* Khai bdo ciu hinh phin cing: -
Nhép chudt tai biéu tugng Hardware.
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%/ SIMATIC Manager - [Baitap_1 -- C:\Program Files\Siemens\Step7\s7proj\Baitap_1] = @
@ File Edit Insert PLC View Options Window Help -8 X
Do |37 % | 4 2| sa|9 % %

= &P Baitap_1
SIMATIC 300(1)

Press F1 to get Help. PC Adapter{MPI)

Hinh 2.9: Vo cira s6 HW Config.

Xuat hién ctra s6 HW Config, tuy nhién khac véi cac budc trén, cira sd nay
khong c6 san module CPU va ciing khong c6 bat cir Slot ndo, dé dua cac module va
slot, ta phai tao cdac slot:

- Chon Insert/Object hodc nhdp phai vao Slot duy nhat trén man
hinh/chon SIMATIC 300/Rack 300/rail.

\i} l M |
- :I SIMATIC 300(1)

Slot [ Designation

¥ PROFIBUS DP
SIMATIC 3NN

Press F |

Hinh 2.10: Tao céc slot trong HW Config.

Trén man hinh s& xuat hién 11 Slot, bo Slot 1 (vi khong dung module PS), nhap
chudc chon Slot 2, sau d6 chon module CPU theo cau hinh hién c6 tai xuong ( CPU
312C, V2.0 hoac V2.6)

- Céc module tiép theo dugc chon theo hudng din muc 2 (thiét 1ap phan
cing)

s, | 2taruaiu %
+ D c7
+-(] CP-300
-1 CPU-300
+ (] CPU 312
+ (] CPU 3121IFM
-] CPU 312C
8 6ES7 312-5BD00-04B0
8] 6ES7 312-5BD01-04B0
=11 BES7 312-5BE03-04B0
5
& v25
+ (1 CPU 313
(1 CPU313C

3
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Dong CPU

Hinh 2.11: Chon version cho CPU

2. Thiét 1ap phan cimg:

Trong qué trinh khdi tao project, ta chi chon cau hinh CPU ma chua chon
version va cidc modun mé rong nén & day ta phai thiét 1ap phan cing cho cac phan
con lai: tré lai ctra s6 SIMATIC Manager, chon SIMATIC 300 (bén tréi cira s6)/ nhap
d6i vao biéu twong Hardware bén phai cira s (xem hinh) s& xut hién cira s6 HW
Config.

@ File Edit Insert PLC View Options Window Help
D& (87 | & B2 b || @ 25 % e85 3
- & Baitap_1 Hardware {8 crustzcn)
- SIMATIC 300 Station
- [& crPuz12C()
=1-(z7] 57 Program(1)

(B] Sources ,
{H Blocks Nhap doi vao day

Hinh 2.12: Vao Hardware dé thiét 1ap phan cimg

* Trudc tién, ta thiét 1ap phan cing cho CPU:

- Trong ctra s6 HW Config, d3 c¢6 dong CPU312C (do da dugc chon trong khi
khai tao Project). Bé chuong trinh c6 thé hoat dong duoc khi download vé PLC thi
phai chon lai version cho phu hop va dé dé dang quéan 1y chuong trinh khi 1ap trinh,
ta nén thay ddi dia chi vao/ra chir khong nén dé mic dinh.

D=8 & & 2| oo BhE B8 N2
=Tl T &) oix| |
1 P =g Il
1.02] Find: +

2 cPU312C) O * o)

22 DI10/008 _ Profle:  [Standard )

24 Count <l Version (vl @,
< = ) + 3% PROFIBUS DP =
; / -~ 22 PROFIBUS-PA =

+ 388 PROFINET ID =

9| o R + [ SIMATIC 300 5

Slot Module ... | Order number Firmware MPl ad... | | address | O a... C_J : g:mil:g :,DCUB . g
| - 3

()

PU312C(1) |6ES7 312-5BD00-0ABO [V1.0 2 [ [ B clmeTic Pt £

— | 22[[] Dravae 2 2 || m— Y N

24[[{ G Rl Rl ——————— 8

== y PROFIBUSDP slaves 3‘ o

: for SIMATIC 7, M7, = =

A || |and C7 (distributed =N

5 ™ |lrack) o

Press F1 to get Help.

Pia chi vao/ra
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Hinh 2.13: Cira s6 HW Config, noi thiét 1ap phan cing.

-Chon version: nhap chon CPU312C (dong 2)/mhip phai/chon Replace
object/chon CPU312C/ chon 6ES7 312-5BE03-OABO(thu muc mau vang) /chon
V2.0 hodc V2.6/yes.

;‘@1‘.@; :_‘-7: R ..‘
S -
CacPu nor ]
22 Di10/006 — e 1/ A E—
24 Count CaceL| [@ees7 o 2-58001-0{
| 3 (I CPL | 6ES7 312-5BE03-0 )
=|EcPL V2.0
CacPL VE}S
CacPL

<

Hinh 2.14: Chon version cho CPU.

- Thay ddi dia chi vao/ra: Nhap d6i vao DI10/DO6 (dong 2.2)/hién cira so
Properties/Chon addresses/bo ddu nhac mac dinh (system default) cua dia chi vao va
ra/cai dit dia chi mong mudn ( thudng bat dau tir byte 0) * Thiét 1ap phan cing
cho cac module mé rong:

- Module m¢ rong ngéd vao (module thir 4): nhap chudt chon dong thtr 4/bén
ctra s6 phai, trong danh muc cac module, md SIMATIC 300/ mo SM 300/ mé DI
300/chon module SM 321 DI 16 x DC 24V / 321 — 1BH02-0AAO (theo PLC hi¢n
c¢6)/nhan phim enter.

- Module thtr 5: twong tu nhu trén.

- Module mé rong ngo ra (module tht 6): nhap chudt chon dong thir 6/bén cira
s0 phai, trong danh muc cac module, m¢ SIMATIC 300/ m¢ SM 300/ m¢ DO
300/chon module SM 322 DO 16 x RELAY AC 230V / 322-1HHO1-0AAO (theo
PLC hién c6)/nhan phim enter.

- Module thtr 7: twong tu nhu trén.

Sau khi hoan thanh, ctra s6 ¢6 hinh anh nhu sau:
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L HW Config - [STMA 00 Station' (Configuration) - Ba
Eﬁ Station Edit Insert PLC View Options Window Help

=8 B & ﬁ&ﬂ’m = %R 2

Download, nhap vao day

1

i2 CPU 312C(1)
22 D119/0086
2 Count

4 ‘
= <l

<

_«_J_-ﬂ (0) UR

Slot Module Order number Fimware | MPl ad... | | address | O address | Comment
1

2 [ cPu 312c() 6ES7 312-5BE03-0ABO |¥2.0 2

Pt DIDGE a.7 &

24 Lot EELET | ERLER
3

Z DI16xDC24Y BES7 321-1BHO2-0440 2.3

5 ||§ DIexDC24v BES7 321-1BHO2-0440 4.5

£ ||] DO16xRel ACT20V/230V |BEST 322-1HHO1-0AA0 152

7 |1§ DO1ExRel ACT20V/230V |BEST 322-1HHO1-0AA0 3.4

g

9

10

Hinh 2.15: Ctra s6 HW Config sau khi da thiét 1ap phan ctng va cai dit dia chi

Luuy:

- Viéc thiét 1ap phan ciing c6 thé khong can néu ta chi viét chuong trinh va cho
chay mé phong. Tuy nhién viéc nay 1a bat budc phai thuc hién trude khi download
chuong trinh 1én PLC cho hé théng hoat dong, vi ddy duoc xem la thao tac “bat tay”
giita phan cimg va phan mém dé hai phan nay c6 sy dong bo thi PLC méi hoat dong
duoc.

- Module PS (thir 1) va IM (thtr 3) khong c6 trén mo hinh nén khong can chon
khi thiét 14p phan cing.

- Khi mét byte dugc cap cho mot ving nhd, néu ta dung khong hét 8 bit ctia né
thi sang vung nhé khac cling phai khai bao byte khac ma khong dugce sir dung céc
bit thira ctia byte trude. Thi du byte 0 va byte 1 ¢ tong cong 16 bit, dugc cip cho
10 ngo vao cua CPU, nhu vay sau khi gan dia chi cho 10 ngd vao, ta thira 6 bit dia
chi (tir bit thtr 2 dén bit thir 7 ctia byte 1) nhung khi khai bao dia chi cho cac module
mo rong ngd vao thi ta khong thé st dung céac bit con lai nay ciia byte 1 ma phai cap
cho n6 vung nhé cua byte 2,3...

3. Viét chwong trinh diéu khién:

O ctra s6 Simatic Manager ta chon Block & ctra s6 bén trai, sau d6 click d6i vao

biéu tuong khbi OB1 & cira s6 phai s& hién 1én cira s6 1ap trinh (LAD/LST/FBD).
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|87 | 4 2R |dn|o %

=& Baitap_1 %081
=-F SIMATIC 300 Station
= [§ crus12C)

EJ@ S7 Program(1)
{E_l Sources

E¥LAD/STL/FBD - 0B1 — "Cycle Execution™
msamzncmmwmwmm

= 1
D(e-la| &| & w[@] of~| culd| [S 2o <] [OE £ AH#OF(L [ 2] al]
=ix m OB1 -- "Cycle Execution™ -- Baitap_1\SIMATIC 300 Station\CPU312C(E) A o [=] £
= VCuﬁ:;nAcs 0f: ‘”lnvl.rrol;n-nrc\!nrl:.rt’nc.\fl’}lpr‘
- = = @ TENP -]
- ) OBl_EV_CLASS
[+ _(_] Compactov - -
B s Converter B OBl_SCAN_1 :.n OBl_SCAN_1L 1.0 -]
® ‘ﬂ C ter B 0Bl_PRIORITY W OBl_PRI... [Byte 2.0 Priori..
® k’ 08 cal B 0Bl_OB_NUMBR W OBl _O0B_... |Byte 3.0 1 (Org..
& | 0Bl n!SlﬁVlb @ OBl_RES... |Byte 4.0 Resexv..
.' ‘?" Homps ™ Aoy necwamen LU 3 1 Rora €0 “ Dacave .:l
[+ (31) Integer Function «| r "] | _.J
[* (28 Floating-poirk fet.
# (=) Move -
;:. 13 Program control OBl : “Main Program Sweep (Cycle)" j
# {g5) ShiftjRotate Comment :
[# (3] Status bits
* (@) Timers "
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Hinh 2.16b: Ctra s6 lap trinh OB1

- Bang khai bao bién va tham s khéi: dung dé khai bao bién va tham sb cho
khéi 1ap trinh

- Bang céc cong cu lap trinh: chtra cac cong cu can thiét cho 1ap trinh nhu: cac
1énh logic diém, Timer, Counter, cac 1énh toan hoc (sé nguyén, ) thuc), cac 1énh so
sanh, cac lénh chuyén doi,. ..

- Cira s6 soan thao: dung dé chta chwong trinh diéu khién. N6 gom nhiéu
Network, mdi Network 13 mot trang thai ciia chuong trinh diéu khién.

Pé 1ap trinh phan tir nao thi ta click doi vao phan tir d6 trén bang cong cu lap
trinh, sau d6 nhap dia chi cho phan tir 6. Chu y:

- Moi byte dia chi c6 8 bit, néu dung hét byte nay thi phai sang byte khac.
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- Co thé lay céac 1énh thong dung bang cach nhap vao biéu tuong trén thanh
cong cu.

- Chuyén ngoén ngit lap trinh bang cach vao menu View/LAD hogc LST hodc
FBD.

4. M6 phoéng chwong trinh

- Pé xem chuong trinh hoat dong c6 chinh xac khong, ta md chuong trinh mo
phong dé xem trudc cac hoat dong ctia nd. Cira s6 md phong dugc goi tir cira sd
Simatic Manager hodc c6 thé mo bang cach vao Start/Simatic/Step 7/S7 PLCSIM
Simulating.

- Pé mo phong chuong trinh ta phai download chuong trinh vé PLCSIM, trén
ctra s6 14p trinh ta click nat 4] (hodc menu PLC/Download).

- Pé kich hoat chirc nang kiém tra va quan sat: Click vao biéu twong mat kinh
trén thanh cong cu hodc vao menu Debug -> Monitor.

- Chay chuong trinh mo6 phong: trén bang CPU ta click nat RUN.

- Pé nhap tin hiéu vao mé phong ta click vao nut dia chi vao trén bang IB (vi
du dia chi ta nhap 1a byte 0, bit 0 va 1, lic nay cac 1énh vao trong phan 1ap trinh c6
dia chi vao 1a 10.0 va I10.1).

Néu dia chi ngd ra 1a byte 0, bit 0 thi trén hop thoai moé phong ngoé ra Q0.0 s&
xuét tin hiéu ra.

Trang thai duogc thuc hién ¢ mau xanh 14 va lién nét.

Trang thai khong thuc hién c6 dang dudng dut nét.

* Cach mo cac hop thoai trong cira s6 mo phong:

- Hop thoai cac bién vao: click chudt vao biéu tuong “insert input variable”
trong ctra s6 mo phong.

- Hop thoai céc bién ra: click chudt vao biéu tuwong “insert output variable”
trong ctra s6 mo phong.

- Hop thoai cac 6 nhd ndi: click chudt vao biéu tuong “insert bit memory” trong
ctra s0 mo phong.

- Hop thoai céac timer: click chudt vao biéu tuong “insert timer” trong cira so
mo phdng.

- Hop thoai céc counter: click chudt vao biéu twong “insert counter” trong cira
s6 md phong.

/LE B .ﬁ\. T S
\\

insert input variable insert output variable insert bit memory  insert timer  insert
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Hinh 2.17: ctra s6 md phong Chi
X’:v 4 2 2 r 2
- O ché d6 kiém tra, ta khong thé thuc hién dugc bat ky sy thay doi nao trong
chuong trinh.

- Thong thudng, khi 1ap trinh ta thudng bat dau tir dia chi vao va ra ¢ byte 0
(10.0, 10.1,...Q0.0, QO0.1...), tuy nhién khi mé& cac hop thoai trong ctra s6 md phong
thi chung thuong c6 dia chi mic dinh nén khi goi ctra s6 mo phong thi phai sira lai
cac bién vao/ra trén bang mo phong cho phu hop.

5. Download chwong trinh lén PLC.

Sau khi chuong chay dung ¥ d6 1ap trinh, ta c6 thé cho chay trén PLC that, thao
tac duoc thuc hién trinh tu nhu sau:

- Pé download chuong trinh vé CPU thi phai tit chirc ning mé phong.

- Két ndi may tinh v6i PLC bang cap nbi.

- Download chuong trinh vé PLC: trén ctra s lap trinh ta click nut | (hoac
menu PLC/Download).

- Ta xem hoat dong chwong trinh bang cich mo chirc nang quan sat - click
vao biéu twong mat kinh %] trén thanh toolbar Luu y:

-Download phan ctng: trong ctra s6 HW Config, nhip biéu tuong
download/ok/ok. - Download chuong trinh: trong cira sb lap trinh, nhap biéu tuong
download/ok/ok.

B. PHAN THU'C HANH

1. Bai tap 1:

Hay mé chuong trinh, khoi tao mot project va thiét 1ap phan cimg cho project nay
theo cac module hién c¢6 tai xudng thuc hanh.
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- Buéc I g ho Start/Simatic/Simatic Manager hoic nhap d6i vao biéu tuong
Step 7 trén nidrrninh dé mo chwong trinh.

- Buéc 2: Chon loai CPU dting véi thiét bi hién c6 (xem céc thong so trén thiét
bi tai xudng).

-Bwée 3: Chon khéi can lap trinh (Vi du khéi OB1) va chon ngén ngir 1ap
trinh (vi du ngon ngtt LAD) (hinh 3) sau do click Next.

- Budc 4: Dt tén cho project sau do click Finish.

- Bwéc 5: trong lai cira s6 SIMATIC Manager, chon SIMATIC 300 (bén tréi
ctra s6)/ nhap doi vao biéu tugng Hardware bén phai cira s6 dé md cia s6 HW
Config.

- Buée 6: Thiét 1ap phan cting cho CPU

- Buéc 7: Thiét 1ap phan cing cho cac module mo rong:

2.Bai tap 2:

Hay mo project vira khoi tao bén trén, viét chuong trinh diéu khién don gian theo
huéng dan cta gido vién, sau d6 cho chay mé phong chuong trinh nay.

- Buwéc 1: M6 phan mém Step

- Buéc 2: Nhip cancel hodc dong cira s6 “New project”.

- Buéc 3: vao Menu File/chon open hoidc nhap vao biéu tugng Open
Project/Library, 1ap tirc xuat hién hop thoai Open Project.

- Bué'c 4: Trong hop thoai Open Project, chon tén file, nhap OK.

- Buéc 5: Mo OB1 dé vao cira s6 1ap trinh.

- Buwéc 6: Tién hanh lap trinh va luu chuong trinh.

- Buéc 7: Goi ctra s6 md phong.

- Buwéce 8:Download chuong trinh.

- Buéc 9: Kich hoat chirc niang kiém tra va quan sat.

- Buwdce 10: Chay chuong trinh mo phong: trén bang CPU ta click nit RUN.

- Bwée 11:Nhép tin hi€u vao mo phong
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Bai 3: CAC PHEP TOAN NHI PHAN

Muc ti€éu cua bai:
- Trinh bay dugc cac chirc nang, pham vi tng dung ctia cac phép toan nhi
phan nhu: 1énh vao/ra tiép diém, cac lién két nhi phan, dai s6 Boolean, 1énh Set,
Reset, 1énh nhan viét canh tin hiéu. ..
- Ung dung linh hoat cac chirc ning cua phép toan nhi phan.
- Thao tac 1ap trinh va mo phong chinh xac, chuong trinh ngin gon, d&
hiéu.

Noi dung cta bai:

I. Céc Iénh vao/ra tiép diém
A.PHAN LY THUYET:

- Céc 1énh vao 1a cac 1énh do nguoi diéu khién tac dong, cai dit hodc duogc lay
tir cic ngod ra cua cac cam bién.... Trong S7-300, cac 1énh vao thudng co dia chi
chua trong 1 bit, dugc dat tén gom co6 2 phan, phan chit va phan s6 (10.0, 10.1, ....).
Phén chit ludn ¢ ky tu I, phan s6 c6 hai phan: phan trudc dau cham 13 byte va sau
dau cham 1a bit chira dia chi do.

- Céc 1énh ra 1a cac 1énh duogc xudt ¢ cac ngo ra sau khi PLC da xir 1y céc tin
hiéu vao, d6 thuong 13 két qua ma nguoi 1ap trinh mong mudn. Trong S7-300, cac
1énh ra thudng co dia chi 1 bit, dia chi ngo ra ciing gdm ¢6 2 phan nhu dia chi vao
(Q0.0, QO.1, ....). Phan chir ludn c6 ky tu Q, phan sd ciing c6 hai phan xac dinh byte
va bit chira dia chi ra.

- Trong PLC S7-300, mirc logic thip (mirc 0) c¢6 dién thé 0V, muc cao (mtc 1)
c6 dién thé 24V.

1. Cac Iénh vao:
* Tiép diém thwong hé:
- Ky hiéu:

- Nguyén ly 1am viéc: Pay 1a tiép diém thuong
mo, néu gia tri cua bit chira dia chi 1a 0 (10.0=0) thi tiép
diém ¢ trang thai hé. Nguoc lai, néu gia tri bit d6 1a 1 thi
tiép diém dong lai, khi tiép diém dong thi cho dong dién
di qua.

* Tiép diém thwong dong, sé duwgc mé néu 10.0 = 1
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_ Ky hidu:
' I0.0
I/}

- Nguyén ly lam viéc: Pay 1a tiép diém thuong
dong, néu gia tri cua bit chtra dia chi 1a 0 (10.0=0) thi tiép
diém o trang thai dong, cho dong dién di qua. Nguoc lai,
néu gid trj bit 6 1a 1 thi tiép diém ¢ trang thai ho, khi tiép
diém ho thi ngat dong dién di qua.

* Lénh Not:
- Ky hi¢u:

} | woT |

Nguyén ly lam viéc: Lénh NOT lam dao mirc tin hi¢u trude do tor mic cao
thanh mirc thip va nguoc lai. Néu KT=1 thi KQ=0 ; Néu KT=0 thi KQ=1
2. Lénh ra:
- Ky hi¢u: Q0.0
{}
VS 1

- Nguyén ly 1am viéc: Hoat dong giéng nhu cudn day cua role (cong tic
to), néu ¢ dong dién di qua cudn day thi bit chtra dia chi ngé ra c6 gia tri bang
1(Q0.0=1), dong thoi céc tiép diém thudc cudn day ciing dugc tac dong (tiép
diém thuong mo duoc dong lai va tiép diém thuong dong bi ma ra). Luu ¥ 1a
cac tiép diém thudc cudn day phai co dia chi trung véi dia chi cudn day thi
chuong trinh ma1 chay dung. Nguoc lai khi khong c6 dong dién di qua thi gia
trj bit chira dia chi bang 0.

Thi du: Ta viét chuong trinh sau:

Chuong trinh trén co:
-1 tiép diém thuong dong duoc xac dinh tai dia chi vao 10.0
- 1 tiép diém thudng mod duge xac dinh tai dia chi vao 10.1
- 1 cudn day ngd ra dugc xac dinh tai dia chi ra Q0.0
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- 1 tiép diém thuong mo dugc xac dinh tai dia chi Q0.0, day 1a tiép diém
phu thudc cudn day QO0.0, n6 s€ dugc tac dong (dong lai) néu ¢ dong dién qua
cudn day.

Nguyén ly 1am viéc cta chuong trinh: Khi 10.1 =1 (tac dong 24VDC vao ngo
10.1) thi tiép diém tai dia chi nay dong lai, cho dong dién di qua cudn Q0.0, lam dong
tiép diém thuong md Q0.0. Khi d6 néu 10.1 bj dat xudng murc thap thi dong dién van
duy tri qua cudn diy do co tiép diém tu gitt. Khi cudn day dang c6 dong dién, néu
tac dong cho 10.0=1 thi tiép diém tai dia chi ndy mé ra 1am ngét dong dién qua cudn
day Q0.0, nghia 1a tiép diém ty giir Q0.0 ciing bi ngat. Néu 10.0 bi dat xuéng mirc
thp trd lai thi cudn day ciing bi ngat dién.

3. Bit nh¢ trung gian:

Bit nhé trung gian hd tro rat dic luc cho cho viéc lap trinh khi mubn ding
cudn ddy ma khong mudn xuat tin hiéu ngé ra. Vi sé ngo ra trén PLC 1a ¢ gidi
han nén viéc dung céc bit nhé trung gian trd nén hét strc hiéu qua cho viée didu
khién. Hoat dong ctia mot bit nhé trung gian hoan toan gidng véi cudn day role:
Khi c6 dong dién di qua cudn day thi cac tiép diém thudc role s& bi tac dong, tuy
nhién tin hiéu s& khong xuat ra & bat ky ngo ra nao trén PLC.

- Ky hi¢u:
MO.D

<

- Nguyén 1y hoat dong: khi co
dong dién di qua cudn day MO.0 thi bit chtra dia chi M0.0
= 1, dong thoi cac tiép diém thudc cudn day ciing duoc tac
dong.
Cong dung ciia bit nhé trung gian s& dugc minh hoa rd hon trong phan bai tap
ap dung cua cac bai hoc tiép theo.

B. PHAN THU'C HANH:
4. Bai tap ap dung:
*Bai tap 1: Viét chuong trinh mé may truc tiép dong co khong dong bd 3 pha.
*Bai tap 2: Viét chuong trinh diéu khién mé may dong co khong dong bo 3
pha, diéu khién 2 noi.
*Bai tap 3: Viét chuong trinh diéu khién mé may 3 dong co khong dong bo 3
pha tat-md doc lap.
“Bai tap 4: Viét chuong trinh diéu khién 3 dong co khong dong bo 3 pha theo
yéu cau sau:
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- Ba dong co phai dugc khoi dong va dimg tudn ty: Nhan ON 1, P1 chay, nhan
ON 2, B2 chay, nhan ON3, B3 chay. Khi dirng may thi theo trinh tu nguoc lai (c6 3
nut OFF) va c6 nut dimg khén cap.

“Bai tp 5: Viét chuong trinh diéu khién 1 dong co khong dong bd 3 pha roto
16ng soc quay 2 chiéu, khoi dong Y/A, ding céc 1énh vao/ra co ban.

“Bai tap 6: Viét chuong trinh diéu khién mach dén him theo nguyén tic: nhan
ONI, den 1 sang, nhan ON2, dén 2 sang, den 1 tat, nhan ON3, dén 3 sang, den 2
tat... twong tu cho dén dén 6, khi di theo chidu nguoc lai thi nhdn ON3, dén 5 sang,
dén 6 tit, nhan ON4, dén 4 sang, dén 5 tat ... tuong tu dén khi nhin OFF dé tt toan
hé thong.

Cac budc thuc hién:

- Buwdc 1: M6 chuong trinh, khoi tao project.

- Buée 2: M¢ cira s6 1ap trinh.

- Budre 3: Tién hanh 1ap trinh theo yéu cau bai tip.

- Bude 4: Luu chuong trinh.

- Buwéc 5: M6 phéng chuong trinh.

- Bude 6: Hi€u chinh chuong trinh.

- Bude 7: M6 phong lai chuong trinh mai vira hiéu chinh - Bude 8: Luu chuong

trinh sau khi hi€u chinh.
C. PHAN MO RONG:
Thiét 1ap phan cting theo tén:

* Khi viét mot chuwong trinh phire tap c6 nhiéu ngéd vao/ra, dé dé quan Iy chuong
trinh, ta thuong dit tén mang y nghia goi nhd cho cac ngo vao ra, day thuong duogc
goi 1a cach thiét 1ap phan ctmg theo tén va duogc thyc hién nhu sau:

- M¢ cira sO HW Config.

- Nhip phai tai module can thiét 1ap/chon Edit Symbols, 1ap tirc xuat hién hop
thoai Edit Symbols

- Pat tén cho cac ngod vao/ra tai cong Symbol/Apply/Ok.

Khi can thay ddi tén cho mot ngd vao/ra thi vao lai hop thoai Edit Symbols dé
thay doi.

Khi mubn bo tén cho mot ngo vao/ra ta ciing vao hdp thoai Edit Symbols/nhap
chon hang ¢6 tén mudn bé/ nhip Delete/OK

Céch trén chi thyc hi¢n dugc vdi cac ngd vao/ra ma khong ap dung cho cac ddi
tuong khéac nhu bit nh¢ trung gian, timer, counter... Pé dat tén cho cac doi tuong
nay ta dung cach sau:

- Trong ctra s0 1ap trinh, nhép phai tai ddi tuong mudn dic tén/chon Edit
Symbols, 1ap tirc xuét hién hop thoai Edit Symbols.

- Pit tén cho dbi twong/Apply/Ok.
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- Khi can bo tén dbi tuong ta cling vao lai hdp thoai Edit Symbols theo cach
trén/chon ca dong chira d6i tugng/nhap Delete/Ok.

Luu y 1a cach nay co thé ap dung cho moi dbi tuong nhung moi 1an chi thuc
hién duoc trén mot dbi tuong.

II. Cac lién két nhi phan, dai so6 boolean.

A.PHAN LY THUYET:

1. Phép toan AND:
XANDY=XxY=2Z

X Y VA
0 0 0
0 1 0
1 0 0
1 1 1
Thi du: 10.0 x 10.1 = Q0.0
’ I0.0 I0.1 Q0.0
’ | | | | {
2. Phép toan OR:
XORY=X+Y="Z.
X Y Z
0 0 0
0 1 1
1 0 1
1 1 1

Thi du: 10.0 +10.1 = Q0.0
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Ngoai ra S7-300 con co6 cac 1énh AND double word, OR double word.

B. PHAN THU'C HANH
3. Bai tap ap dung:
Viét chwong trinh diéu khién cac dong co hoat dong theo yéu cau sau:
- Khi nhdn ON1 va ON2 thi dong co 1 chay.
- Nhan ON1 hodc ON2 thi dong co 2 chay.
- Nhén OFF dé dung toan hé théng trude khi cho hoat dong lai.
( Viét chwong trinh cho truong hop ding SW chuyén mach va dung nit nhan)
Cac budc thuc hién:
- Buwdc 1: M6 chuong trinh, khoi tao project.
- Buée 2: Mo ctra s0 lap trinh.
- Budre 3: tién hanh lap trinh theo yéu cau bai tap.
- Bude 4: Luu chuong trinh.
- Bude 5: M6 phong chuong trinh.
- Buéde 6: Hi¢u chinh chuong trinh.
- Buwdc 7: M6 phong lai chuong trinh mai vira hiéu chinh
- Buwdc 8: Luu chuong trinh sau khi hi¢u chinh.

I11. Lénh Set/Reset

A.PHAN LY THUYET:

1. Lénh Set(S)
MO.0
{s}—

SET: Dit gia tri ctia Bit can diéu khién 1én 1 khi duoc cip dong diéu khién va
dugc duy tri cho dén khi n6 bi Reset bai mét 1énh khac.
2.Lénh Reset(S)

MO.O
(r)—]

RESET: Dit gia tri caa Bit can diéu khién xudng 0 khi dugc cdp dong diéu
khién va duy tri trang thai nay cho dén khi n6 bi Reset bang mot 1énh khac. Vi du:
mo ta cac lénh vaorava S, R :
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Network 1: Title: IO l

Comment :

| I0.1 Q0.0 102
{ | { —
Q0.1
te) Q0.0 -
Qo.2z
{r}—
[Network 3: Title:
Comment :
Q0.1
| I0.2 Q0.1
{ } {z}— Q0.2
Qo.z
{s}—

Hinh 3.1: M6 ta cac Iénh vaorava S, R

Giai thich dang song: Khi 10.1=1 thi cac ngé ra Q0.0 va Q0.1 Ién 1, Q0.2 bi
reset nén xuong mirc 0. Khi 10.1 chuyén trang thai tir 1 sang 0 thi cac 1énh Set/Reset
khong d6i trang thai ma chi co ngoé ra Q0.0 chuyén trang thai bang 0. Lic nay néu
mudn Q0.1=0 va Q0.2=1 thi phai tac dong cho 10.2=1. Nhu vay lénh Set/Reset la
Iénh c¢6 nhd nén khong can duy tri ngé vao ¢ muc tich cuc.

3. Lénh Set/Reset mét FlipFlop:

Flip Flop : Mot Flip Flop c6 mdt ngd vao Set & mdt ngd vao Reset, Bit nhd
duoc Set hoic Reset phu thudc vao ngd ndo c6 RLO =1. Va néu ca 2 ngd déu co
RLO = 1 thi can xét sy

uu tién.

* Lénh RS: RS Flip Flop wu tién Set. 0.0
Néu 10.0=1 , 10.1=0 thi M0.0=0, Q0.0=0. 0.0 Re Q0.0

Néu 10.0=0 ,10.1=1 thi M0.0=1 ,Q0.0=1
Néu 10.0=10.1=0 Thi khong co gi thay doi.
Néu 10.0=I0.1=1 thi M0.0=Q0.0=1

* Lénh SR: Flip Flop wu tién Reset.

Néu 10.0=1, 10.1=0 thi M0.0=1, Q0.0=1 B .
Néu 10.0=0 ,10.1=1 thi M0.0=0 ,Q0.0=0 | o ()
Néu 10.0=I0.1=0 Thi khong c6 gi thay doi. il

Néu 10.0=10.1=1 thi M0.0=Q0.0=0.
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B. PHAN THU'C HANH
4. Bai tap ap dung:

Sir dung 1énh Set/Reset dé viét cac chwong trinh sau:

*Bai tap 1: Viét chuong trinh mé mdy truc tiép dong co khong dong bo 3

pha.

*Bai tap 2: Viét chuong trinh diéu khién 3 dong co khong dong bo 3 pha theo
yéu cau sau:

- Ba dong co phai dugc khéi dong va ding tuan tu: Nhan ON 1, b1 chay,
nhan ON 2, P2 chay, nhan ON3, D3 chay. Khi dirng may thi theo trinh tu nguoc
lai (c6 3 nit OFF) va c6 nat dimg khan cép.

- Thiét 1ap phan cting theo tén.

*Bai tap 3: Viét chuong trinh diéu khién 1 dong co khong dong bo 3 pha roto
16ng soc quay 2 chiéu, khoi dong Y/A, dung céc 1énh SR.

*Bai tap 4: Viét chu’O'ng trinh diéu khién mach dén ham theo nguyén tic: nhan
ONl deén 1 sang, nhan ON2, dén 2 sang, dén 1 tat, nhan ON3, dén 3 sang, dén 2
tat... tuong tu cho dén dén 4, khi di theo chiéu nguoc lai thi nhidn OFF4, dén 4 tit,
dén 3 sang, nhan OFF3, dén 3 tit, dén 2 sang ... twong ty dén khi nhan OFF1 dé tat
toan hé thong.

IV. Lénh nhén biét canh tin hi¢u:
A.PHAN LY THUYET:
1. Nhan biét tin hiéu canh lén (Vi phén canh 1én) :
MO0.0 luu gia tri KQ & vong quét trude
Khi 10.0 chuyén trang théi tir 0 sang 1 va M0.0 =0 thi Q0.0 =1

I I0.0 MO.0O Q0.0

| | {p} {3 |
\p,' L |

- Lénh POS: KhiI0.0=1 va10.1 chuyén trang thai tir 0 1én 1 thi Q0.0 ON trong
1 chu ki, hay noi cach khac, Q0.0 chi ON tai thoi diém thoa diéu kién bai toan.

I0.1
I0.0 POS Q0.0
— 0 (—
MO.0—M BIT

2.Nhén biét tin hiéu canh xudng (Vi phin canh xudng):
MO0.0 luu gia tri KQ & vong quét trude
Khi 10.0 chuyén trang thai tir 1 xuéng 0 va M0.0=1 thi Q0.0=1

| I0.0 MO.0 Q0.0

{11} (1 |
| 1T \ N} i} 1
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Lénh NEG: Khi 10.0=1 va I0.1 chuyén trang thai tr 1 xuéng 0 thi Q0.0 ON
trong 1 chu ki, hay néi cach khac Q0.0 chi ON tai thoi diém thoa diéu kién bai toan.

I0.1
I0.0 NEG Q0.0
— Q { —
MO.O0O—M BIT

Nhu vay trong ca 2 1énh vi phan canh xubng va vi phan canh 1én thi Q0.0 chi
ON trong 1 chu ki tai thoi diém thoa diéu kién.
3.Lénh Save :
Luu gia tr1 RLO ( KQ) vao Bit co BR (Binary Result Bit)

———————{ 5AVE }—]

B. PHAN THU'C HANH:
4. Bai tap ap dung:
Viét chuong trinh diéu khién hé théng 3 bang tai nhu hinh v& sau:

. Cam bién 3 . Cam bién 2 . Cam bién 1

O O O
bong co tai 3 Dong co tai 2 Dong co tai |

Hinh 3.2: Hé théng 3 bang tai.

- Khi nh4n nat Start, hé théng bat dau hoat dong, bang tai 1 chay. - Khi cam
bién 1 phat hién tdm kim loai thi bang tai 2 chay.

- Khi cam bién 2 phat hién tAm kim loai thi bang tai 3 chay

- Khi tam kim loai ra khoi viing phat hién ctia cam bién 2 va tai 3 chay thi tai 2
dung.

- Khi tAm kim loai ra khoi viing phat hién ctia cam bién thi tai 3 dimg.

- Nhan Stop hé thong dimng khan cap
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V. Lénh nhay
A. PHAN LY THUYET:
1. Lénh nhay khong diéu kién:

Network 3 : Goi lenh Nhay khong dieu kien

- Goi lenh nhay toi NEW
NEW
{ arp }—]
Network 4 : Title:
Comment :
I0.5 Q0.4
| | {1y |
L g 1
Network 5: Vi tri lenh JUMP " NEW " den
- Goi label "NEU"
- Chuong trinh ....
NEW
| I0.4 Q0.3
| /1 {3 |
| I/l LI 1

Lénh nhay JMP: Nhan nhay ¢ thé co téi 4 ky tu, ky tu dau tién phai 1a mot chix
cai hodc ky ty “-”. Nhan nhay danh dau diém tiép tuc lam viéc cta chuong trinh.
Bét ky 1énh nhay va diém nhay t6i phai ¢ trong mot khéi (Do dai 10n nhét cia 1énh
nhay = 64kbyte). Dich nhay t&i chi xuat hién mot 1an trong khoi.

Lénh nhay c6 thé sir dung trong OB, FB va FC.

Chén nhan nhay: program Elements / Logic control / JUMP / Label.
JMP :Mot 1énh nhay khong diéu kién 1am cho viéc xir Iy chuong trinh nhay dén
nhan nhay bat chip RLO.

Chu ¥ : Tén nhin phai giéng nhau va phan biét chit hoa & chir thuong.
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2.Lénh nhay c6 diéu kién.

Network 3 : Goi lenh Nhay co dieu kien

- Goi lenh nhay toi NEW

I0.0 I0.1 NEW

| | | | {

11 11 { qup }—]
Network 4 : Title:
Comment :

I0. S Qo0.4

Network 5: Vi tri lenh JUMP " NEW " den

- Goi label "NEUW"
- Chuong trinh ....

NEW

| 10.4 10.5 Q0.3
|| | /1 (|
| LI | |/l L 1

JMP: Nhay c6 diéu kién “ JMP” chi nhay duoc thi hanh néu RLO = “1”.
Ngoai ra con c6 Iénh “JMPN” = JUMP NOT duogc thuc hién khi RLO = “0”.
B. PHAN THU'C HANH:
3.Bai tap ung dung

Dung 1énh nhay dé viét chuong trinh diéu khién mot dong co quay 2 chiéu hoat
dong theo yéu cau sau:

- Khi muén dong co khai dong Y/A, dao chiéu gian tiép thi nhan “START”, sau
d6 nhan “ON T” hoic “ON N”.

- Khi mubn dong co khai dong truc tiép ( chay ché do A), dao chiéu truc tiép
thi nhan “ON T” hodc “ON N”.

- Nhan “OFF” d¢ dimng dong co.
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Bai 4: CAC PHEP TOAN SO HQC

Muc ti€éu cua bai:

- Trinh bay dugc chitc ning, pham vi Gmg dung cac phép toan sb.

- Ung dung linh hoat cac chirc ning cuia phép toan so.

- Thao tac 1ap trinh va mé phong chinh xac, chuong trinh ngén gon, d& hiéu.

Noi dung cta bai:

I. Cac l1énh Timer:
A.PHAN LY THUYET
1. Timer trong PLC:

Timer 13 b tao thoi gian tré giita tin hiéu vao va tin hiéu ra nén trong diéu khién
thuong duge goi 1a khau tré. Céc cong viée diéu khién can nhiéu chirc ning Timer
khac nhau. Trong PLC, mot Word (16bit) trong vung dit liéu duge gan cho mot trong
cac Timer.

Mot Timer c6 céac ’ng6‘ vao va ngo ra tuopg L:rng nhu sau: - PE‘ESE

Ngo vao Start (bat dau): Timer duoc bat dau vo1 sy thay _Js ~ Q
d6i tin hiéu tir mac “0” 1én muc “1” & ngd vao Start.

+ Thoi gian dat cho Timer va hoat dong cua Timer (co
nhiéu loai Timer khac nhau) phai dugc 13p trinh truéec khi g BCD |-
chuong trinh thuc hién.

+ Dat thot gian theo ¢ phdp: S5T#1min30s, dir liéu nay dugce luu trong 6
nhé 16 bit

- Ngo6 vao Reset (x6a): tin hi¢u mic “1” & ngd vao Reset lam dung
Timer, luc do:

+ Thoi gian hién hanh duoc dit vé 0 +

Ngb ra Q cua timer dugc xo0d vé “0”.

- Cac ngo ra s0: Gia tri thoi gian thyc sy ctia Timer c6 thé doc dugc tir

—TV BI[-.

ngod ra so.

+ Ng ra BI: Poc s nhi phan.

+ Pit ra BCD: Poc sb thap phan.

- Ng6 ra nhj phin: trang thai tin hi¢u ngo ra nhi phan Q cta Timer la 0
(tin hiéu ngd ra mirc thap), hay 1 ( tin hiéu ngd ra muc cao) phu thudc vao timg loai
Timer.

Trang thai tin hi€u ¢ ngd ra nhi phan cting chinh 1a trang thai tin hiéu ciua bit T
cua Timer.
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- PLC S7-300 c6 téng s6 128 Timer duoc chia thanh 5 loai khac nhau:

+ Timer tao xung khong c6 nh¢ ( Pulse Timer — SP)
(thuong mé — dong theo thoi gian chinh dinh, khong duy tri)

+ Timer tao xung c6 nhd (Extended Pulse Timer - SE)
(thuong mé - dong theo thoi gian chinh dinh, c6 duy tri)

+ Tré theo sudn 1én khong c¢6 nhé ( On Delay Timer - SD)
_ - B

(thuong mé — dong cham )
+ T /: \ A /4 r . . —
ré theo suon 1é€n Cf) nh& ( Latcfhmg Czn D@@mm‘?—ﬁq’ﬁ—
(thuong mé — dong cham, co “fhg”

+ Timer tré theo sudn xudng ( Off Delay Timer -,SF)

1
(thwong m¢ - dong nhanh m& cham)

2. Timer tao xung khong c6 nhé ( Pulse Timer — SP):
— Ngb ra caa “pulse Timer” 1a “1” sau khi Timer dugc bat dau (1).

~ Ngd ra bi Reset vé “0” néu:

1 Hét thoi gian 1ap trinh TV(2)

| Néu tin hiéu Start bi reset vé “0” (3)

1 Néu c6 mét tin hiéu “1” dwa vao ngd Reset ctia Timer (4).
Chu V: Phii duy tri ngé S

TO 10.0
I0.0 S_PULSE Qo.o
{ | 5 Q { — i ]
SETHZE ATV BI...
ro-1 np @ 4)
t BT W —— Hinh 4.4
T mn 4.

Hinh 4.1: Ciu trac 1énh S-PULSE va gian d6 xung.

Thi du: Viét chuong trinh khéi dong sao/tam gidc cho dong co KPB 3 pha
dung I¢nh S-PULSE.
3. Timer tao xung c6 nh¢ (Extended Pulse Timer - SE)
~  Ngb ra cua Extended Pulse Timer 1 “1” sau khi Timer duoc bat dau
(D).
~  Ngd ra bi Reset vé “0” néu:
I Qua thoi gian dugc l4p trinh (2)
Ngo vao Reset bi tac dong (3)
- Ngdra Q cta Timer van giir mirc “1” (dugc chdt) ngay ca ngd vao Start
bi reset trong khi Timer dang chay (4).
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~  Néu sy thay d6i tin hiéu ¢ budc (1) dugc lap lai trong qua trinh Timer
dang chay thi Timer duoc bat dau lai, nghia 13 duogc kich tro lai (tire 14 thoi gian
kich hoat duoc tinh bat dau trd lai) (5). Chi y: Khong can duy tri ngd S

100 L1 1 [
10 ; !
I0.0 $_PEXT Qo.0 i i
| —s 0 (—  101_ .
- s l‘ (2) . 3 (4) | (5)
Ssmzsqw B & [u_ H | T
{ | R BCD[-. .. T « —

Hinh 4.2: Ciu trac 1énh S-PEXT va gian d6 xung.

Thi du: Viét chuong trinh khoi dong truc tiép mot dong co KPB 3 pha chay 5s
roi dimg han, dung 1énh S-PEXT.
4. Tré theo swon lén khong c6 nhé ( On Delay Timer - SD)

~ Ngd ra On Delay Timer 1a “0” khi Timer bét dau.

— Néu hét gian dugc lap trinh va ngd vao Start van con & mirc “1” thi ngd ra ra
On Delay Timer s& chuyén 1én “1” (1).

~ Ngd ra bi reset vé “0” néu:

1 Ngo vao Start bj reset (2)

1 Néu ¢6 tin hiéu mirc “1” & ngd vao Reset ctia Timer(3).

Cha ¥: Phai duy tri ngd S

T0
I0.0 $ 00T Q0.0
|| 2 (v 100 l
1T g Q i S 1 | i i
SETHZS TV BIR...
T0.1 101 ] I
[ | R BCD[-... ur_(lzn 3) (@) @
QA0 ——;
T T

Hinh 4.3: Cau trac 1énh S-ODT va gian d6 xung.

Thi du: Viét chuong trinh khoi dong sao/tam giac cho dong co KPB 3 pha
dung 1énh S-ODT.
5. Tré theo swon 1én c6 nhé ( Latching On Delay Timer - SS)
~ Ngé ra Latching On Delay Timer 1a “0” khi Timer bt dau.

~  Néu hét gian duogc 1ap trinh thi ngd ra ra Latching On Delay Timer s&
chuyén 1én “1” (1).
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- Ngdra Q cta Timer van giir mirc “1” (duoc chdt) ngay ca ngd vao Start
bi reset trong khi Timer dang chay (2).

- Ngo ra chi bi Reset khi ngd vao Reset cua Timer bi tac dong (3).

~  Viéc set va reset tiép theo ctia ngd vao Start trong khi Timer dang chay
chi dugc thyc hién khi nd bat dau duogc kich lai (4).

T0
I0.0 $_00TS Q0.0 10.0 I H H H
| | | |
- 101__ 1 N ﬂ
SETHZE ATV BIl-... P 3) L aQ B @ 3)
IIU.Il Q8.0 i ’)_ i f— . |—
{ | R BCD[-... <—T> ? 4}}

Hinh 4.4: Ciu trac 1énh S-ODTS va gian d6 xung.

Thi du: Dung 1énh S-PEXT viét chuong trinh diéu khién hai dong co theo yéu
cau sau:
~  Nhan ON, D1 chay 5s rdi dimg han - D2 chay sau khi D1 nging
~  Nhéan OFF dé dung khan cap.

6. Timer tré theo swon xudng ( Off Delay Timer - SF)

- Ngo ra Q cua SF dugc dat 1én muc “1” néu co su thay ddi tin hiéu tur
“0” 1én “1” & ngd vao Start.

- Néu ngd vao Start b reset, Timer bat dau khéi dong tinh gio, ngd ra sé
tré vé “0” cho dén khi hét thoi gian 1ap trinh (2).

- Ngb ra cua SF bi reset vé “0” néu ngd vao Reset cua SF dit 1én “1”
hodc hét thoi gian 1ap trinh.

TO 10.0 I—‘ ]-_| I_H—] I
10.0 S_OFFOT Q0.0 - -
o—pF " L 101 0 ][]
SsTszs v BIf...
I I R BCDf-. .. Q4.0 I ‘_’I l l I ‘_’I ﬂ
T T

Q0.0

Hinh 4.5: Ciu trac 1énh S-OFFDT va gian do xung.
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B. PHAN THU'C HANH:
7. Bai tap ung dung
Bai tap 1: Viét chuong trinh diéu khién 3 dong co khoi dong tuan tu theo yéu
cau sau:
- Khi nhén ON thi D1 chay, 5s sau dén D2 1di 5s sau dén D3.
- Khi nhan OFF thi dong co dung theo tun tu nguoc lai: B3 dung trudc,
5s sau dén D2, 16i d¢én D1.
- Khi nhén Stop thi ca 3 dong co dimg méay dong loat.
* Cac budc thuc hanh:
- Budc 1: Mo chuong trinh, khoi tao Project.
- Budc 2: Lap trinh mach diéu khién ON/OFF don gian, chay mé phong
chuong trinh.
- Buéc 3: Lap trinh mach khéi dong tuan tu, chay mo phong chuong
trinh.
- Budc 4: Lap trinh mach dung tuan tu, chay moé phong chuong trinh.
- Budc 5: Kiém tra va hoan thién chuong trinh.

Bai tap 2: Hay viét chuong trinh diéu khién mét dong co chay 20s, dung 20s,
chu ky 13p lai luan phién, mudn ding thi nhdn OFF.
* Cac buoc thuc hanh:
- Budc 1: Mo chuong trinh, khoi tao Project.
- Budc 2: Lap trinh mach diéu khién ON/OFF don gian, chay mo phong
chuong trinh.
- Budc 3: Lap trinh chay 5s, dung Ss, chay mo phong chuong trinh.
- Budc 4: Kiém tra va hoan thién chuong trinh.
Bai tap 3: Hay viét chuong trinh diéu khién hai dong co chay luan phién, mdi
dong co chay 20s.
* Cac budc thuc hanh:
- Budc 1: Mo chuong trinh, khoi tao Project.
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Budc 2: Lap trinh mach diéu khién ON/OFF don gian, chay mé phéng
chuong trinh.
- Budc 3: Lap trinh mach diéu khién 2 dong co chay luan phién, chay
mo phong chuong trinh.
- Budc 4: Kiém tra va hoan thién chuong trinh.

Bai tap 4: Viét chuong trinh diéu khién dong co quay hai chiéu, khong lién
dong, kho1 dong O/A, thoi gian khéi dong Ss.
* Cac budc thuc hanh:
- Buoc 1: Mo chuong trinh, khéi tao Project.
- Buoc 2: Lap trinh mach diéu khién ON/OFF don gian, chay mo
phong chuong trinh.
- Budc 3: Lap trinh mach diéu khién dong co quay 2 chiéu, chay mo
phong chuong trinh.
- Budc 4: Lap trinh mach khéoi dong O/A, chay mo6 phong chuong trinh.
- Budc 5: Kiém tra va hoan thién chuong trinh.

Bai tap 5: Hay viét chuong trinh diéu khién mot dong co chay thuan 20s,
dimg 10s, chay nguoc 20s, dimng 10s. Mudn dung thi nhin OFF.

* Cac budc thuc hanh:

- Budc 1: M6 chuong trinh, khéi tao Project.

-Budc 2: Lap trinh mach diéu khién ON/OFF don gian, chay md phong
chuong trinh.

- Budce 3: Lap trinh mach diéu khién dong co chay thuan va dung, chay mo
phdéng chuong trinh.

- Budc 4: Lap trinh mach diéu khién dong co chay nguoc, dimng va quay tré
lai chay thuan, chay mé phdong chuong trinh.

- Budc 5: Kiém tra va hoan thién chuong trinh.
I1. Cac Iénh Counter:
A.PHAN LY THUYET
1. Nguyén ly lam viéc ciia counter:

- Trong cong nghiép, bd dém rét can cho cac qué trinh dém khac nhau nhu:

dém sb chai, dém xe hoi, dém sd chi tiét, ...

- Mot word 16bit (counter word) dugce luu trit trong vung b nhd dir 1iéu hé

thdng ctia PLC dung cho mdi counter.

- S6 dém duoc chira trong ving nhd dir liéu hé thong dudi dang nhi phan va

c6 gia tri trong khoang 0 dén 999.

Counter 12 bd dém thuc hién chirc nang dém suodn 18n cac xung tin hiéu dau
vao. S7 — 300 c6 tbi da 256 Counter ( phu thuoc CPU), ky hiéu 1a Cx, trong do6 x

Trang 66



1a s6 nguyén trong khoang 0 —255. Trong PLC ¢6 3 loai bo dém 1a dém lén, ky
hi¢u 1a CU ( Count Up), dém xuéng, ky hi€u Ia CD ( Count Down) hodc vira dém
1én vira dém xudng, ky hiéu 1a CUD.

Thong thudng bo dém chi dém cac suon 1én cua tin hiéu CU va CD, song co
thé mé rong dé dém ca murc tin hiéu cia chung bang cach str dung thém tin hiéu
Enable (kich dém). Néu c6 tin hiéu enable, bd dém s& dém 1én khi xuét hién suon
lén cua tin hi€u enable déng thoi tai thoi diém d6 CU ¢6 mire tin hiéu 1. Tuong tu
bo dém s& xuéng khi ¢6 suon 1én cua tin hiéu Enable va tai thoi dém d6 CD c6
murc tin hiéu 1.

S6 suon xung dém dugc, duoc ghi vao thanh ghi 2 byte caa bo dém goi 1a
thanh ghi C — word. Noi dung cta thanh ghi C — word duoc goi 1a gia tri dém tirc
thoi cia bo dém va ky hiéu 1a CV (Current Value). Trang thai cia C — word thé
hién & ngo ra Q cua chan C — bit. Néu CV # 0 thi C-bit co gia tri 1. Nguoc lai khi
CV =0, C — bit nhan gia tri logic 0. CV luén khéng Am. B dém khong dwoc
dém lui khi CV = 0.

Khac véi Timer gia tr1 dat trude PV cia bd dém chi duoc chuyén vao C —
word tai thoi diém xuét hién suon 1én cia tin hiéu ( Set —S).

Bo dém c6 thé duoc xda chu dong bang tin hiéu xo6a (reset). Khi bd dém duoc
x0a, ca C — word va C — bit déu nhan gia trj 0.

2. Khai bao s dung:

Viéc khai bao str dung mot Counter bao gdm céc budc:

Buére 1: Khai bao tin hiéu Enable néu st dung tin hiéu chii dong kich dém (
Enable) : “Pia chi Bit” xac dinh tin hi€u s€ dugc st dung lam tin hiéu kich cho bd
dém. Tén cua bd dém c6 dang “Cx” voi 0< x < 255.

Buéc 2: Khai bao tin hiéu duge dém 1én theo suon 1én(CU): “Dia chi Bit”
x4c dinh tin hiéu ma suon 1én cua nd dugc Counter dém. Mdi khi xuat hién mot
suon 1én cua tin hi¢u tai ngé vao CU, bo dém s& tang nd1 dung thanh ghi C — word
(CV) Ién 1 don vi.

Buéc 3: Khai bao tin hiéu duoc dém Iui theo suon 1én(CD): “Pia chi Bit”
xac dinh tin hiéu ma sudn 1én cia nd dugc Counter dém. Mi khi xuat hién mot
suon lén cua tin hi¢u tai ngd vao CD, bo dém s& gidm ndi dung thanh ghi C —
word (CV) di 1 don vi néu CV > 0.

Trong truong hop CV = 0 thi ndi dung C — word khong bi thay doi.

Budc 4: Khai bao PV: Gia tri dat trude tur (0...999) dugc xéac dinh tai ngd

Vao
“PV” & dang BCD:

o La hang s6 dém (cu phap khai bao: C#10, C#20)

o Qua giao tiép dir liéu dang BCD. (Kiéu Word: IW, QW, MW,...)
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Buéc 5: Khai bao tin hiéu dat “Set” : “Dia chi Bit” xac dinh tin hiéu ma moi
khi xuét hién suon 1én ctia no thi hang s6 PV duéi dang BCD sé& chuyén vao thanh
ghi C- word cua b dém.

Budc 6: Khai bao Reset : “Dia chi Bit” xac dinh tin hiéu ma mdi khi xuat
hién suon Ién cua nd, thanh ghi C — word cua bd dém s& x6a vé 0. Néu tin hiéu &
ngd vao R = 0 thi bo dém khong bi anh hudng gi.

* Cac ngo ra:

- CV/CV_BCD : Gia tri Counter co thé 1a mot s6 nhj phan hodc $6
BCD duoc nap vao bg tich liiy va tir d6 co thé duoc chuyén to1 cac dia chi khac.
- Tinh trang tin hi€u counter co thé kiém tra tai ngod ra “Q”:

0 Gia tri d¢m=0— Q=0.

0GiadtriddmO0 - Q=

1.

Luu y: - Trong céc khai bao trén thi it nhat phai c6 mot trong hai budc 2 hoic
3 duoc thuc hién.

Khi Bo dém bat dau hoat dong thi ngoé ra Q 1én muc 1 va céc tiép diém
thudc bd dén cling bi chuyén trang thai.
3. Céc loai b dém trong PLC S7-300: * UP COUNTER:

co
I0.0 s cU Q0.0
| | cu Q {

I0.1 CV M3

CV_BCD -MWS
MWl — PV

Hinh 4.6a: CAu trtc 1énh dém lén

~ 10.0 : Counter dém 1én khi tin hiéu nay chuyén trang thai tir 0 sang 1

- 10.1: Pt gia tri bat dau va cho phép Counter dém

— 10.2: Reset Value. Khi tin hiéu ndy chuyén tir 0 sang 1 thi bo dém bi
reset, tat ca cac ngd ra déu bj reset vé murc 0.

- Q0.0 =1 khi gia tri hién tai & cac ngo ra CV/CV-BCD cua Counter
khéac 0

- MW!1 tai ngd vao PV: Chira gié tri bat ddu dém cho Counter, gia tri
bat dau duoc ghi vao thanh ghi C- word khi ngo vao S chuyén trang thai tir
0 sang 1. Gia tri nay co thé duge dat truc tiép b?mg ) thap phan hodc gian
tiép qua 6 nhd ndi kiéu word. D6i v6i bd dém 1én, ta khong can dat gia tri
ban dau néu s6 dém bat dau tir 0.

- MW3, MWS5: chira gi4 tri ¢&ém hién tai dang nhi phan va BCD.
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* DOWN COUNTER:

co
0.0 s CO Q0.0
| i P |
I cD Q VS 1

I
|
|
I0.1 CV M3
|
I

CV_BCD —HMW3
C#10—PV

Hinh 4.6b: Cau trac 1énh dém xubng
~ 10.0 : Counter dém xudng khi tin hiéu nay chuyén trang thai tir 0 sang

- 10.1: Pt gia tri bat dau va cho phép Counter dém

- 10.2: Reset Value. Khi tin hiéu ndy chuyén tir 0 sang 1 thi bo dém bi
reset, tit ca cac ngo ra déu bi reset vé mic 0.

- Q0.0 =1 khi gia tri hién tai & cac ngo ra CV/CV-BCD cua Counter
khac 0 - Ngo vao PV: Chira gia trj bat dau dém cho Counter, gia tri bat dau
duoc ghi vao thanh ghi C- word khi ngé vao S chuyén trang thai tir 0 sang 1.
Gia tri ndy c6 thé duoc dit truc tiép bang sd thap phan hoic gian tiép qua 6
nhé noi kiéu word.

D6i véi bd dém xuéng, ta phai dat gia tri ban dau vi bo dém xuéng khong thé hoat
dong khi gia tri dén hién tai bang 0.

- MW3, MWS5: chtra gia tri dém hién tai dang nhi phan va BCD.

VD: Bo dén CO s& dém xudng va ding khi dii 10 xung xuat hién tai ngod vao
CD.
* UP- DOWN COUNTER

co
ID.0 S CUD Q0.0
1l -
1T cu Q {) |
I0.1 CV M3
| | cD
CV_BCD —MWS
I0.Z2
| |
11 5
C#10 PV
I0.3
| |
11 R

Hinh 4.6¢: Lénh dém lén
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~ 10.0 : Counter dém 1én khi tin hiéu nay chuyén trang thai tir 0 sang 1
— 10.1 : Counter dém xudng khi tin hiéu nay chuyén trang thai tir 0 sang 1
~ 10.2: Pt gia tri bat dau va cho phép Counter dém
- 10.3: Reset Value. Khi tin hi¢u nay chuyén tir 0 sang 1 thi bo dém bi reset,
tat ca cac ngo ra déu bi reset vé mirc 0.
- Q0.0 =1 khi giéa tri hién tai & cac ngo ra CV/CV-BCD cua Counter khac
0 - Ngo vao PV: Chira gia tri bat ¢ddu dém cho Counter.
- MW3, MWS5: chira gia tri dém hién tai dang nhi phan va BCD.
VD: Bo dén CO s& dém xuéng hoac 1én tuy thudce tin hi¢u vao tai ngé CU hay
CD. Gi4 tri dém bat dau tir 10, néu dém xudng thi bo dén sé dimg khi gia tri dém
hién tai bﬁng 0.

B. PHAN THU'C HANH
4. Bai tap ing dung:
Bai tap 1: Viét chuong trinh diéu khién mot dong co kéo bang tai cd cam
bién dém san pham bén trén theo yéu cau sau:
- Khi nhan ON thi dong co chay, khi du 10 san pham di qua thi dimg bang
tai.
- Khi nhan OFF thi hé thong ding khan cap.
* Cac buoc thuc hanh:
- Budc 1: Mo chuong trinh, khoi tao Project.
- Budc 2: Lap trinh mach diéu khién ON/OFF don gian, chay mé
phoéng chuong trinh.
- Budc 3: Lap trinh mach cam bién dém san pham, chay méd phong
chuong trinh. - Budc 4: Kiém tra va hoan thién chuong trinh.
Bai tip 2: Tuong tu nhu bai 1, nhung c6 thém céc yéu cau sau:
- Sau khi san pham thtr 10 di qua cam bién 2s thi tai moi dimg va tu
khéi dong lai sau khi dung 20s.
Khi nhdn ON thi dong co chay, khi du 10 san pham di qua thi dimg béng tai.
- Khi nhan Stop thi hé théng ding khan cép.
- Khi nhan OFF thi hé thong dirng sau khi da 10 san pham tiép theo.
* Cac buoc thuc hanh:
- Bu6c 1: Mo chuong trinh, khoi tao Project.
-Budc 2: Lap trinh mach diéu khién ON/OFF don gian, chay md phong
chuong trinh.
- Budc 3: Lap trinh mach cam bién dém san pham, chay mé phong chuong
trinh.
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- Budc 4: Lap trinh mach diéu khién dong co dimg 2s sau khi SP di qua, chay
mo phong chuong trinh.

- Budc 5: Kiém tra va hoan thién chuong trinh.

Bai tap 3:

Hay viét chuong trinh diéu khién mot dong co chay 30s, dimg 20s, chu ky
lap lai 5 14n r6i ngung han, mudn chay lai thi mé may lai.

* Cac buodc thuc hanh:

- Budc 1: Mo chuong trinh, khéi tao Project.

-Budc 2: Lap trinh mach diéu khién ON/OFF don gian, chay md phong
chuong trinh.

- Budc 3: 1ap trinh mach diéu khién dong co dimng va chay luan phién, chay
mo phéng chuong trinh.

- Budc 4: Lap trinh mach dém s6 1an chay dong co (5 lan), chay mé phong
chuong trinh.

- Budc 5: Kiém tra va hoan thién chuong trinh.
II1. Lénh nap va truyén dir li¢u:

A.PHAN LY THUYET:
ID.0 MOVE Q0.0
I— EN ENOD '\‘ } I

Cac ngo vao/ra:
Hinh 4.7: Ciu tric 1énh move

- EN: Cho phép ngo vao, khi tin hiéu ngd nay 10.0=1 thi gia tri tai ngdé vao
(IN) s& duoc chuyén dén ngo ra (OUT) va luu trong 6 nhé MBI.

- ENO: cho phép ngo ra, tin hi€u tai day cung trang thai voi tin hi¢u ngo vao
EN.

- IN: dit liu vao, c6 thé 12 s6 hodc 6 nhé chura dit lidu.

- OUT: Dit liéu ra, chi ¢6 thé 12 6 nhg, nd luu nodi dung ngé vao IN mdi khi
c6 tin hiéu cho phép ngo vao. Kiéu dir lidu giita ngd IN va ngd OUT phai twong
thich nhau.

- Vi du:

+ Néu ngd vao 1a MW thi ngd ra ciing phai 14 MW hozc MD.

+ Néu ngd vao 1a s6 nguyén thi ngd ra phai 1a MW hoic MD.
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B. PHAN THU'C HANH:
Bai tap 1: Viét chuong trinh diéu khién dong co khong dong bd 3 pha, quay
hai chiéu, khong lién dong, khoi dong O/A theo yéu cau sau:
- Nhan ONI1: thoi gian khoi dong 1a 5s.
- Nhan ON2: thoi gian khoi dong 1a 8s.
- Nhan OFF dé dimg dong co.
* Cac budc thuc hanh:
- Budc 1: Mo chuong trinh, khoi tao Project.
- Buoc 2: Lap trinh mach diéu khién ON/OFF don gian, chay mo
phong chuong trinh.
- Budc 3: Lap trinh mach diéu khién dong co khéi dong Y/A, thoi gian
khéi dong 5s, chay mo phong chuong trinh.
- Budc 4: Lap trinh phan truyén dit liéu (3s hodc 5s), chay md phong
chuong trinh.
- Budc 5: Kiém tra va hoan thién chuong trinh.

Bai tap 2:
Hay viét chuong trinh diéu khién mdt dong co theo yéu cau sau:

- Nhan ON1: Pong co chay 5s, dimg 5s, chu ky 1ap lai 3 1an rdi ngung
han.

- Nhan ON2: Pong co chay 5s, dimng 5s, chu ky 1ap lai 6 1an roi ngung
han. - Nhan Stop dé dirng khan cap * Cac budc thuce hanh:

- Buoc 1: Mo chuong trinh, khéi tao Project.

- Budc 2: Lap trinh mach diéu khién ON/OFF don gian, chay mo
phong chuong trinh.

- Budc 3: Lap trinh mach diéu khién dong co chay va dimg luan phién,
chay mo phong chuong trinh.

- Budc 4: Lap trinh phan truyén dit liéu, chay mé phong chuong trinh.

- Budc 5: Kiém tra va hoan thién chuong trinh.

IV. Cac Iénh so sanh:
A.PHAN LY THUYET

Dt li¢u so sanh dugc dua vao hai ngo IN1 va IN2, néu két qua so sanh la
TRUE thi bd so sanh tich cuc, tuy nhién lic nay bd so sanh phai duogc cép ngué)n
thi ngd ra mai tich cye.

TD: Viét chuong trinh sau:
Néu IN1 =IN2 va 10.0=1 thi ngo ra Q0.0 =1
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I0.0 CMP ==| Qo.0

5—INl

MWl —INZ

Hinh 4.8: Ciu trac 1énh so sanh bang.

- Co theé dung 1énh so sanh dé so sanh céc kiéu dir liéu sau:

+ I : So sanh nhitng sé nguyén (Duya trén co s& s6 16
bits)
+ D : So sanh nhimg sé nguyén kép ( Dya trén co s s 32

bits) + R : So sanh nhiing s thuc ( Dua trén co sé s6 thuc 32
bits) — Co6 cac phep so sanh nhu sau:

== (I, D, R) : IN1 bang IN2.(EQ)

<> (I, D, R) : IN1 khong bang IN2.(NE)

> (I, D, R) : IN1 16n hon IN2.(GT)

< (I, D, R) : IN1 nho hon IN2.(LT)

>= (I, D, R) : IN1 16n hon hoic bang IN2.(GE)

<= (I, D, R) : IN1 nh6 hon hoic bang IN2.(LE)

+ + + + + o+

B. PHAN THU'C HANH:

Bai tip 1:Viét chuong trinh diéu khién mot dong co theo yéu cau sau:

-Pong co quay hai chiéu (khong lién dong), khoi dong Y/A, thoi gian khoi
dong 1a 5s.

-Khi nhin nat “ON THUAN” lan dau, dong co chay thuan, nhdn “ON
THUAN?” lan thi hai, déng co ngimg.

- Khi nhdn nat “ON NGUOC” lan dau, dong co chay nguoc, nhan “ON
NGUOC” lan thir hai, dong co ngimg.

* Cac buoc thuc hanh:

- Budc 1: Mo chuong trinh, khéi tao Project.

-Budc 2: Lap trinh mach diéu khién ON/OFF don gian, chay md phéng
chuong trinh.

- Budc 3: Lap trinh mach diéu khién dong co quay 2 chiéu, chay mo phong
chuong trinh.

- Budc 4: Lap trinh mach diéu khién dong co khoi dong Y/A, chay mo phong
chuong trinh.

- Budc 5: Lap trinh phan dém va so sanh dé nhan 1an 2 dong co dimg, chay
mo phong chuong trinh.
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- Budc 6: Kiém tra va hoan thién chuong trinh.

Bai tap 2:

Hay viét chuong trinh diéu khién mot dong co chay 30s, dimg 20s, chu ky
lap lai 5 1an rdi ngung han, muébn chay lai thi mé méy lai, ding bo dém 1én.

* Cac buoc thuc hanh:

- Budc 1: Mo chuong trinh, khéi tao Project.

-Budc 2: Lap trinh mach diéu khién ON/OFF don gian, chay md phong
chuong trinh.

- Budc 3: Lap trinh mach diéu khién dong co chay va ding luan phién, chay
mo phong chuong trinh.

- Budc 4: Lap trinh mach diéu khién dong co chay 5 chu ky dung bo dém 1én
va so sanh, chay m6 phdng chuong trinh.

- Budc 5: Kiém tra va hoan thién chuong trinh.

V. Cac 1énh chuyén déi dir liéu:

Mot chuong trinh dung dé thuc hién nhirng chirc ning toan hoc thi c6 cac gia
tri nhap vao bang niit nhan va hién thi két qua dang s6. Vi cac chirc ning toan hoc
khong thé thuc hién duoc & dang BCD do do can phai chuyén ddi.

Trong S7 — 300/ 400 c6 nhiéu lénh dung dé chuyén doi. Tat ca nhitng 1énh

nay c6 cung mdt dinh dang: - / Céuléah
BCD_I
—EN ENO |
MW35 IN OUT | —MWI10

Hinh 4.9: C4u trac 1énh chuyén dir liéu.

- EN,ENO : khi ¢6 su thay ddi tin hiéu tir “0” 1én “1” tai ngd vao cho phép
EN thi su chuyén doi duoc thuc hién. Ngo ra cho phép ENO [u6n c6 tinh trang
tin hiéu giébng ngd vao EN. Truong hop khong giéng nhau thi né duoc hudng dan
bang cau lénh tuong Ung.

- Ngo vao IN: dir liéu can chuyén doi. Khi EN = 1 gia tri tai IN (ndi dung 6
nhd MW5) duoc doc vao 1énh chuyén doi. Pacdiém dir liéu:

+ C6 thé 14 hang s6 hoic 6 nhé.

+ Phai tuong thich kiéu dit liéu va kich thudc 6 nho (I, Q, M, Const, L, D...)
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-Ngo ra OUT : Két qua su truyén d6i duoc dwa vao dia chi ¢ ngd ra
OUT(MW10). Bicdiém dit liéu:
+ Chi c6 thé 1a 6 nho.

+ Phai tuong thich dir liéu va kich thudc 6 nhé (I, Q, M, Const, L, D...)

7 BpD_I: Chuyén doi 3’6 nhi phan thdp phan 16 ENBCD;No il

bit thanh s6 nguyén 16 bit va két qua ghi vao OUT —IN  outj—
I BCD

1 I_BCD: Chuyén dbi sé nguyén 16 bit INthanh —{en enoj—

s6 nhi phan thap phan 16 bit va két qua ghi vao —iN__outf—
OuUT DI_REAL

| DI_REAL: Chuyén doi s6 nguyén 32 bit co  _|=N o

dau IN thanh sb thuc 32 bit va ghi két qua vao OUT

I_DINT

I I_DINT: Chuyén dbi s6 nguyén 16 bit thanh ! FNN Eﬁ?:

s6 nguyén 32 bit va ghi két qua vao OUT

BCD_ DI
1 BCD_DI: Chuyén dbi sé6 BCD thanh s 15 ETJ? I

nguyén 32 bit va ghi két qua vao OUT

| DI_BCD: Chuyén do6i s6 nguyén 32 bit thanh SN

s6 BCD va ghi két qua vao OUT —EN  ENO—
—IN_ OoUT|—

I ROUND: Lam tron gia tri ngd vao thanh sb ] Egouggo |
nguyén va ghi két qua vao OUT e ml—

Ki€u dir liéu va vung nhd cua cac tham s6 vao/ra dugce qui dinh trong bang
sau:

Tha Kiéu dit lieul  Vung nhé
EN BOOL LQM,LD
EN BOOL LQM,LD
IN DINT LQM,LD
OU DWORD LQM,LD

VI. Cac 1énh toan hoc co ban:
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~ S$7-300 c6 nhiéu 1énh cho phép tinh toan sé hoc. T4t ca cac 1énh nay

c6 cung mot dinh dang.

- Ngo vao EN: Lénh dugc thyc hién néu cé su thay ddi tin hiéu tir mic

“0” 1én muc “17.

~ Ngo ra ENO: Néu két qua ndm ngoai pham vi cho phép cta loai dit
liéu tuong ng thi bit tran OV va bit tran c6 nhd OS duoc set 1én “1” va ENO
= “0”. Qua d6 phép tinh tiép theo qua ENO khong duoc thyc hién.
- Ngo vao IN1, IN2: Gia tri tai IN1 dugc doc vao nhu toan tir thir nhat

va
IN2 nhu toan tir thir 2.

Chu y: - Phai c6 Sy tuong thich dir liéu va kich thude 6 nhé chira div
lidu. - Ngd ra OUT: Két qua ctia phép toan sd hoc dugce luu tai ngd ra

OUT Cac cau Iénh:
- Cong:
+ADD 1 : Cong hai s6 nguyén.
+ ADD_DI: Cong hai s6 nguyén kép.
+ADD R : Cong hai s thyc.

- Tru:
+ SUB I : Trir hai s6 nguyén.
+ SUB_DI : Trir hai s6 nguyén kép.
+ SUB R : Trir hai s6 thyc

- Nhan:
+ MUL I : Nhan hai s6 nguyén.
+ MUL_DI: Nhan hai s6 nguyén kép.
+MUL R : Nhan hai sé thyc.

- Chia:
+ DIV _I: Chia hai s6 nguyén.
+ DIV _DI : Chia hai s nguyén kép.
+ DIV _R : Chia hai s6 thyuc

Thi du: dung cac 1énh trén dé cong, trir, nhan chia hai sb nguyén.

VIL. Bai tip ap dung cic phép toan sb hoc:

ADD_I
F——EN
ENO ———
MW4 —{IN1
OUT — MW6
MW10 —IN2

}7EN

MW5 ——IN1

Mwi1l —IN2

SUB_I

ENO ——

OoUT ——MW7

MD6 —IN1

MD12 —IN2

MUL_R

ENO|—

OUT |———MD66

}—

MD40—

MD4

DIV_R

EN

IN1

IN2

ENO

ouT

———MD32

BAI TAP 1: Viét chuong trinh diéu khién dong co khong dong bo 3 pha hoat

dong theo ché do sau:
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- DBong co chay thuan 30s, ngung 10s, chay ngugc 30s, nging 10s.

- Sau khi cdp ngudn, nhan nat chon chu ky hoat dong, chu ky gom c6
“31an”, “6 1an”, 9 1an”, dong co s€ chay theo chu ky dugc chon.

- Nhan ntt OFF dé dimg khan cap va bo dém s& dém lai tir du khi cho
hé théng hoat dong lai.
BAI TAP 2: Viét chuong trinh diéu khién mot dong co hoat dong theo ché do
sau:

- Dong co quay hai chiéu, khai dong O/A, thoi gian khoi dong 13 5 s.

- Nhén “ON THUAN 1” dong co chay thuan 30s, dung 10s, chu ky
lap lai 5 lan.

- Nhén “ON THUAN 2” dong co chay thuan 45s, dung 15s, chu ky
13p lai 3 lan.

- Nhén “ON NGUOC 1~ dong co chay nguoc 30s, dung 10s, chu ky
13p lai 5 lan.

- Nhéan “ON NGUOC 2” déng co chay nguoc 45s, ding 15s, chu ky
13p lai 3 lan.

- Nhéan “OFF” d¢ dung dong co.
BAI TAP 3: Viét chuong trinh diéu khién hai dong co kéo 2 bang tai co cam

bién dém san pham theo yéu cau sau:

- Khi nhan “ON” 1an déu thi ca hai bang tai déu chay, nhan “ON” lan
thir hai dé dimg khan cép.

- Khi chua c6 san pham nao di qua thi dén 1 sang.

- Khi tong san pham trén 2 bang tai 1a tir 1 10 thi dén 1 tat, dén 2

sang.

- Khi téng san pham trén 2 bang tai 1a tir 11 +20 thi dén 2 tat, dén 3
sang.

- Khi tong san pham trén 2 bang tai 1a tir 21 =30 thi dén 3 tat, dén 4
sang.

- Khi da 30 san pham thi hé thong dimg.

- Khi s6 san pham qua hai bang tai 1éch nhau qué 2 san pham thi bang
tai ndo ¢ san pham nhiéu hon phai tam dimg dé chd cho dén khi bang tai
kia c6 cuing s6 lwong san pham thi méi chay lai.

BAI TAP 4: Viét chuong trinh diéu khién hai dong co kéo hai bang tai co
hai cam bién dém san pham bén trén theo yéu cau sau:
- Khi nhan ON thi bang tai 1 chay, khi bang tai 1 c6 tir 2 san pham trg
1én di qua thi bang tai thur 2 chay.
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- Khi nhan OFF, néu sb san pham di qua bang tai 1 nhiéu hon sb san
pham qua bang tai 2 1a 2 san pham thi hé thong dimg, nguoc lai thi hé thong
tiép tuc chay cho dén khi thoa diéu kién.

- Nhan STOP dé dirng khan cap
BAI TAP 5: Viét chuong trinh diéu khién hai dong co chay luan phién theo

yéu cau sau:

- MOoi dong co chay 30s, khéi dong O/A, thoi gian khoi dong 1a Ss.

- Chu ky hoat dong duoc chon béng cac nGt nhan “2lan”, “4lan”,
“6lan”. Khi nhan nat nao thi hé théng hoat dong twong tng véi chu ky do.

- Khi nhan “OFF” thi hé thong dimg sau khi chay hét 30s.

- Khi nhin “STOP” thi hé thong dimg khén cép.

Bai 5: KET NOI HE THONG PIEU KHIEN PLC

Muc tiéu cua bai:

- Trinh bay dugc qui trinh két ndi mé hinh bang PLC.

- Download chuong trinh vé m6 hinh va két ndi phan cing ding qui
trinh, m6 hinh hoat dong chinh xac.

- Thao tac chinh xdc, an toan, dang k¥ thuat.

Noi dung cta bai:

I. Gi6i thiéu phan cirng kit thi nghiém S7 — 300:
A.PHAN LY THUYET:

PLC S7-300 hién co6 tai xuong tu dong hoéa la loai CPU 312C, module CPU

va cac module m& rong déu duoc két ndi dén cac jack cam nhim tién cho viéc
thuc tap ctia hoc sinh, cu thé nhu sau:
1.Module CPU:
CPU-312C sir dung cho hé thong thi nghiém véi thé nudi 24VDC, ¢6 10 16i vao
s6 /24VDC, va 6 16i ra 86 /24VDC. 10 ngd vao sb co dia chi tir 0.0 ¢én I1.1, mdi
ngod vao dugc mod phong trén mo hinh bang 1 LED dé. 6 ngo ra s6 24VDC, c6 dia
chi tir Q0.0 dén Q0.5, mdi ngo ra ciing dwoc md phong trén mo hinh bang 1 LED
do.

Nhu vay dé tac dong ngo vao CPU thi ta cap 24VDC tai cac ngé trén mo
hinh tir Q0.0 dén Q1.1 va khi CPU xuat tin hiéu ra thi cdc ngo ra twong (mg trén
m6 hinh tir Q0.0 dén Q0.5 s& co dién thé 24VDC.

Céc ngo ra CPU chi dung dé diéu khién cac thiét bi co ngudn cap 24VDC
(cac dén, LED, Motor DC) ma khong dung dong ngit truc tiép cac cong tic to,
do d6 dé dong ngit cac cong tic to, ta phai dung dén role trung gian.
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2.Module mé rong ngé vao s (Digital Input Module (DI)
SM 321 DI 16 x DC24V/321 — 1BH02-0AA0):

Pé mo rong 16i vao diéu khién cho CPU S7-300, ngudi ta ding cac module
ngd vao mo rong. Cac module moé rong hi¢n co tai xudng thyc hanh co6 dac diém
sau:

- 16 16i vao s (digital) doc 1ap va cach ly, dién thé cho 16i vao
24V/10mA, chi thi LED trang thai vao, trén mé hinh con dugc mo phong thém
bang LED do

- Dién thé nudi cho khdi (qua chan L+ & M): 24V.

3. Module mé rong ngo ra so (Digital Output Module (DO)
SM 322 DO 16xRel. AC120V/230V — 1HHO1-0AAO0):

Pé mé rong ngo ra diéu khién cho CPU S7-300, ngudi ta dung cac module
ngd ra mé rong. Cac module mé rong ngo ra hién co tai xudng thuc hanh céd dac
diém sau:

- 16 16i ra relay doc lap, dong gidi han & tiép diém relay: 2A. Chi thi
LED trang thai ra.

- Pién thé nudi cho khdi (qua chan L+ & M): 24V.

4. Analog Input Module SM 331:

2 161 vao analog ddc 1ap, phan giai 12 bit,

Pién thé nudi cho khdi (qua chan L+ & M): 24V.

Chtrc ning mo rong 16i vao diéu khién cho CPU S7-300.

5. Analog Ouput Module SM 332:

2 16i ra analog doc lap, phan giai 12 bit,

Pién thé nudi cho khdi (qua chan L+ & M): 24V. - Chtic ning
mé rong 16i ra diéu khién cho CPU S7-300.

6. Cac khoi phu tro cho thi nghiém

Céc khdi phu trg cho thi nghiém gom cac module chtra cong tac, relay, dén
bdo, ¢6 cAu tric nhu sau:

- Khéi Contact LSW-16

Chira 16 ntt nhan (cong tac don), phuc vu cho viéc tao cac trang thai 16i vao
cho PLC.

- Khéi Pén: Chira cac LED méc nbi tiép voi dién trd, chiu dién thé 24V, sir
dung dé hién thi trang thai ngo ra.

- Khéi cai dat ngo vao va hién thi ngo ra bang LED 7 doan: mdi khbi ¢6 16
duong dia chi vao(ra) nham cai dat dix liéu truc tiép trén mo hinh hodc hién thi
ngo ra.

- Motor kéo bang tai: c6 4 ngd vao dung dé cap ngudn va dao chiéu dong co
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- Khéi ngudn 24V / 5A: cap tin hiéu vao cho cac ngod vao sd dong thoi 1a
nguén nudi cho cac modules, cac dong co DC.
B. PHAN THU'C HANH:
Bai 1: Hay xac dinh tén, chtic nang va cac ngd vao/ra cia CPU va cac module
mo rdng cua cac PLC hién c6 tai xuong.
* Cac budc thuc hién:
- Buoc 1: Xéc dinh tén cdc module va ghi lai cac tén nay, bat dau tir
CPU.
- Buoc 2: Dya vao tén, xac dinh churc nang cua tirng module.
- Budc 3: Xac dinh cac ngd vao/ra cua cac module (10.0, 10.1.../Q0.0,
QO0.1...)
Bai 2: Hay chi ra khu vuc bé tri cac khéi phu tro trén bo thi nghiép PLC. Xac
dinh dac tinh, chirc ndng cua cac khéi nay.
- Budc 1: Xac dinh khoi cong tic (nit nhan), tim chan chung va céc
chan riéng.
- Budc 2: Xac dinh khoi dén LED, tim chan chung va cac chén riéng.
- Budc 3: Xac dinh khdi cai dat ngo vao va hién thi ngo ra bang LED
7 doan.
- Budc 4: Xac dinh khéi ngudn cap cho cac motor DC.

HINH 6.1: Kit thi nghiém S7 — 300.
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II. Cach két noi day cho hé thong:

A.PHAN LY THUYET:

Sau khi viét chuong trinh va download vé PLC, mudn mé hinh hoat dong ta
phai két ndi phan ctmg theo trinh tu cac budc sau:

1. V& so do két noi:

Duya véo phan lap trinh va phan cing thuc té, ta v& so d6 ké ndi nhu sau:

- Cac ngo vao duoc két ndi dén ngudn 24VDC thong qua cac SW hodc cac
nat nhan: Piém chung (C: Common) ctia cac nut nhan duoc két ndi dén ngudn
24VDC, phia con lai cta tirng nut nhan dugc ndi dén cac ngo vao.

- Céc ngo ra xuat ngudn 24VDC: Cac ngo ra dugc dwa dén cac LED hién thi
hodc cap ngudn diéu khién chiéu quay cac motor DC. Ngoai ra, d6i véi cac LED,
ta can phai két ndi chin chung dén mass va dbi vdi déng co DC ta phai cap thém
ngudn DC.

- Céc ngo ra ciia module md rong: 1a cac role c6 thé dong ngit duoc cho cac
ngudn xoay chiéu, dung dé tac dong cac cong-tic-to.

2. Két ndi mé hinh theo so' d6 da vé: Dya vao so d6 di vé bén trén, ta két
nbi hé théng.

3. Kiém tra hé thong da két ndi: sau khi két ndi, ta kiém tra hé thong lan
cudi, luu ¥ cac ngo vao/ra hé théng phai duoc két ndi chinh xéc, cac coc ndi phai
chic chin, dam bao an toan. Sau khi kiém tra xong, cho hé théng van hanh va
quan sat qua trinh van hanh dé chinh stra phan lap trinh néu can thiét.

4. Van hanh hé thong: Sau khi kiém tra xong, cho hé thong van hanh va
quan sat qua trinh van hanh dé chinh sira phan lap trinh (néu can) nham dam bao
hé thong hoat dong chinh xac, dung yéu cau.

B. PHAN THU'C HANH:
I11. Bai tap ing dung:
1. Bai tap 1:
Viét chuong trinh diéu khién mé may truc tiép dong co khong dong bo 3 pha
theo yéu cau sau:
- Khi nhan “ON* thi dong co hoat dong, nhan “OFF* thi dong co ding.
- Thiét 1ap phan ctimg cho mé hinh.
- Két ndi mo hinh cho hé théng hoat dong.
* Cac budc thuc hién:
- Thiét 1ap phan climg: m& cira s6 Hardware config dé khai bao cau
hinh phéan ctng theo thiét bi hién hanh tai xudng.
- Lap trinh phan mém.
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Hinh 6.2a: Chuong trinh diéu khién ON/OFF

- M6 phéng chuong trinh: mé chuong trinh mé phong, cho chay thu
chuong trinh.
- Két ndi hé théng: V& so dd két ndi va két ndi theo so dd

Q0.0 1.0 ;L,No
24VDC i
Q01] 10.1 NI}
1 Qos
1.1

Hinh 6.2b: So d6 két n6i phan cimg

Chuong trinh phin mém nhu trén va cach thiét 1ap phan ctng xem nhu da
dap tmg yéu cau bai tap, vi¢c con lai la ta két nodi p?m cung sao cho hé théng dé
van hanh va hoat dong dung. Theo yéu cau bai tap thi:

+ Khi cap 24VDC viao mot ngo vao ciia PLC (10.1 chang han) thi dong co
hoat dong.

+ Khi cap 24VDC vio mdt ngéd vao khac cia PLC (10.0 chang han) khi dong
co dang chay thi dong co ngirng hoat dong.

0 Pé thda hai yéu cau trén, ta mac hai ntt nhan thuong mo vao so d6 két ndi
nhu hinh v&, khi can cip ngudén 24VDC cho ngé vio nao thi ta nhan nit dugc méc
vo1 ngo vao do.

+ Khi mgt ngo ra tich cuc (Q0.0) thi tai do xuét hién 24VDC, dién thé nay
dugc cap cho mot LED trén mo hinh (hodc bong dén 24VDC), cap mass cho LED
thi khi ngo ra tich cuc, LED sang.

Budc 3: Kiém tra hé thong di két ndi

Budc 4: Van hanh va hi¢u chinh.
2. Bai tap 2

Viét chwong trinh diéu khién dong co chay thuin 10s, dirng 5s, chay
nguwoe 10s, dirng 5s. Chu ky 1ip lai 3 1an thi dirng han.
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- Két néi md hinh cho hé théng hoat dong.
* Cac budc thuc hién:
- Thiét 1ap phan cimg
- Lap trinh phan mém.
- M6 phéng chuong trinh
- Két ndi hé thong
- Van hanh hé théng.
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TAI LIEU THAM KHAO
Giao trinh PLC S7-200, S7-300 — http://www.ebook.edu.vn
Gido trinh PLC — Ths. Lé Van Ban, KS. Lé Ngoc Bich.
Gido trinh S7-200 — Ha Van Tri — Cong ty TNHH TM-DV k¥ thuéat SIS.
Bai giang S7-300 — Ha Van Tri — Cong ty TNHH TM-DV k¥ thuat SIS.
Bai tap va huéng dan giai bai tap 1ap trinh PLC S7-300 — Nguyén Xuén
Cong, DH SPKT Hung Yén.
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