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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai séch gido trinh nén cac ngudn thong tin cd thé duoc phép

ding nguyén ban hoic trich dung cho cac muc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh 1éch lac hodc st dung véi muc dich kinh doanh thiéu

lanh manh s& bi nghiém cam.



LOI GIOI THIEU

Gido trinh Lap Trinh PLC nay duoc bién soan theo chuong trinh chi tiét chuyén
nganh Co Pién Tir, ding cho hé cao dang nghé va trung cap. Tai liéu nay 1a loai gido
trinh noi b dung trong nha truong véi muc dich lam tai liéu giang day cho gido vién
va tai liéu hoc tap cho hoc sinh, sinh vién. Gi4o trinh trinh bay nhitng van dé cot 16i
nhat cia md dun Lap Trinh PLC. Céc bai hoc duoc trinh by ngin gon, dé hiéu. Cac
kién thure trong gido trinh duge tham khao tir rat nhidu ngudn khac nhau.

Chung tdi mong rang cac sinh vién tu tim hiéu trudc mdi van dé va két hop Vi
bai giang trén 16p cua gido vién dé viéc hoc mon nay dat hiéu qua.

Trong qué trinh giang day va bién soan giao trinh nay, ching téi da nhan duogc su
dong vién caa quy thay, cd trong Ban Giam Hiéu nha truong ciing nhu nhitng y kién
clia cac dong nghiép trong khoa Pién . Chung tdi xin chan thanh cam on va hy vong
rang gido trinh nay s& gilp cho viéc day va hoc modun Lap Trinh PLC cua trudong
chling ta ngay cang tét hon.

Mic du da rat nd luc, song khéng thé khdng c6 thiéu sét. Do dé ching toi rat

mong nhan duoc nhitng gop y stra dbi bd sung thém dé giéo trinh ngay cang hoan thién.
Ba Ria — Ving Tau, ngay 31 thang 08 nam 2015
Tham gia bién soan

Pao Danh Tai
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CHUONG TRINH MO PUN LAP TRIiNH PLC

M3 s6 mé dun: MP 09
VI TRI, TINH CHAT CUA MO DPUN:

- M6 dun nay bao gdm céc bai tap riéng biét dé diéu khién mot phan hoic toan bo hé
théng.

- M6 dun nay can dugc thuc hién theo dinh huéng thyc hanh. Qua dé hoc vién duoc
dao tao cac k¥ ning tu 1ap ké hoach, tu thuc hién va ty kiém tra.

- M3i bai tap déu co su két hop giira ly thuyét va thuc hanh.

- Xuat phat tir yéu cau cong nghé, hoc vién phai phan tich dugc qué trinh, vé so db
mach, viét chuong trinh, nap chuong trinh vao PLC, 1ap rap hé théng, kiém tra hoat dong,
van hanh hé thdng va thuc hién cac cong viéc tim va sua 16i.

- Pé hoc duge md dun nay, nguoi hoc phai c6 cac kién thirc co ban vé k§y thuat co khi,
dac biét 1a ky thuat théo lap, lap dat dién va diéu khién khi nén.
MUC TIEU MO PUN:
-Kién thirc chuyén mén:
+ Céc Iénh logic.
+Lénh P, N, SET, RESET.
+ Ham Timer, ham Counter.
+ Lénh so sanh, cac Iénh xir ly thanh ghi.
+ Chuong trinh con, thoi gian thyec, tin hiéu Analog.
K§ niing nghé:
+ Lap trinh cho plc dung phan mém Step7 Microwin.
+ Thiét ké cac chuong trinh diéu khién ding PLC & mirc d6 don gian va trung binh.

Thai d¢ lao dong:
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+ Can than, chinh xac trong cong viéc.

Céc ky ning can thiét khac:

+ Phéi hop tét trong lam viéc nhom.

NOI DUNG TONG QUAT VA PHAN BO THOI GIAN

Thoi | Hinh thac

TT Tén cac bai trong mo dun gian | giang day

1 Pai cuong vé didu khién 1ap trinh 10| Ly thuyét

2 Diéu khién on/off dong co khong dong bo ba pha 12 Tich hop

3 | pidu khién dong co 1 chidu 10| Tich hop

4 | Pidu khién hé théng dong co khoi dong tuan tu 15 Tich hop
Kiém tra bai 4 1

5 | pidu khién day chuyén déng goi san pham 14 Tich hop
Kiém tra bai 5 2

6 | Pidu khién hé théng dong co 1am viéc luan phién 14 Tich hop
Kiém tra bai 6 2

! Diéu khién hé théng dong co dung ham chwong trinh con. 16 Tich hop
Kiém tra bai 7 2

8 Piéu khién toc d6 dong co dung ham analog 20 Tich hop
Kiém tra bai 8 2

TONG SO 120
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BAI 1
PAI CUONG VE PIEU KHIEN LAP TRINH

Muc tiéu :

- Trinh bay duoc cac wu diém caa diéu khién Iap trinh so véi céc loai diéu khién khac
va c4c trng dung caa ching trong thuc té.

- Trinh bay duogc cau trdc va nhiém vy cac khéi chire ning cua PLC.

- Thuc hién duoc su két ndi gitra PLC va céc thiét bi ngoai vi.

- Lép dat céc thiét bi bao vé cho PLC theo yéu cau k§ thuat.
Ngi dung chinh :

1. Tong quét vé diéu khién lap trinh.
1.1. Piéu khién ndi cieng va diéu khién lap trinh.

1.1.1. Piéu khién két ndi cieng
biéu khién két ndi cang la loai diéu khién ma cac chic ning cta né dugc dit cb
dinh(nbi day). Néu mudn thay doi chic ning diéu d6 c6 nghia 1a thay doi két néi day.
Diéu khién két ndi ciing c6 thé thuc hién vai céc tiép diém (Relais, khoi dong tur, v.v.)
hay dién tir (mach dién tu).

1.1.2.Piéu khién logic kha trinh (PLC)

Diéu khién logic kha trinh 1a loai diéu khién ma chic ning cia né duogc dit ¢ dinh
thdng qua mot chuong trinh con goi 12 bd nhé chuong trinh. Cac phan tir nhap tin hiéu
duoc ndi & ngd vao cua bo diéu khién, cac phan tir ndy khoi dong cac cudn day dat & ngd
ra. Qua trinh diéu khién & day duogc thuc hién bang mot chuong trinh di soan thao theo
muc dich, yéu cau cua viéc diéu khién thiét bi. Néu chtrc ning diéu khién can dugc thay
dbi, thi chi phai thay doi chuwong trinh bang thiét bi lap trinh cho dbi twong diéu khién
tuong tng hay cam mot bo nhé chuong trinh da 1ap trinh khéc vao trong bo diéu khién.

Diéu khién dién
]

Ké&t n&i cling c6 thé lap trinh dugdc
Chuadng trinh }_\I r‘-\l / \I
THIET BI TU BONG HOA -
_r\-\ Bo nho
chuong trinh

o= l=S = 300§

Hinh 1-1: Didu khién két ndi cimg va diéu khién logic
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2. So sanh PLC véi cac thiét bi diéu khién théng thwong khac.

Trong cdng nghiép, yéu cau ty dong hoa ngay cang ting, doi hoi k§ thuat diéu khién
phai dap g duoc cac yéu cau d6. Trong nhitng nim gan day, bén canh viéc diéu khién
bang relay va khoi dong tir thi viéc diéu khién c6 thé lap trinh duoc cang phét trién voi hé
théng dong mach dién tir va thuc hién 1ap trinh bing may tinh.

Trong nhiéu linh vuc, cac loai diéu khién cii di duoc thay ddi boi diéu khién c6 thé
lap trinh duoc, c6 thé goi 1a diéu khién logic kha trinh. Viét tit trong tiéng Anh la
PLC(Programmable Logic Controler), tiéng Puc la SPS (Speicherprogrammierbare
Steuerung). Su khac biét co ban giita diéu khién logic lap trinh ( thay d6i duoc qui trinh
hoat dong) va diéu khién theo két néi ciing (khong thay doi dugc qui trinh hoat dong) 1a:
Su két ndi day khong con nira, thay vao d6 1a chwong trinh.

C6 thé lap trinh cho PLC nhd vao cac ngdn ngir lap trinh don gian. Dac biét dbi voi nguoi
str dung khdng can nhd vao cac ngén ngir lap trinh kho khin, ciing c6 thé lap trinh PLC
duoc nhd vao cac lién két logic co ban. Nhu vay thiét bi PLC 1am nhiém vu thay thé phan
mach dién diéu khién trong khau xu 1y sé liéu. Nhiém vu cua so d6 mach diéu khién s&
duoc xac dinh boi mot sb hitu han cac budc thuc hién xac dinh goi 1a chuong trinh.
Chuong trinh ndy mé ta cac budc thyc hién goi la tién trinh diéu khién, tién trinh nay
duge Iuu vao bo nhé nén duoc goi 1a didu khién theo 1ap trinh nhé hay diéu khién kha
trinh. Trén co s& khac nhau ¢ khau xir Iy s6 liéu c6 thé biéu dién hai hé diéu khién nhu
sau:

Céc budc thiét lap diéu khién

bang role dién

Céc budc thiét 1ap diéu khién

Theo lap trinh cé nhé (PLC)

Xéc dinh nhiém vu diéu khién

Xéc dinh nhiém vu diéu khién

So dd mach dién

Thiét 1ap giai thuat didu khién

Chon phan tir mach dién

Soan thao chuong trinh

Day néi lién két cac phan tir

Kiém tra chic ning

Kiém tra chirc ning

Hinh 1-2: Diéu khién bang role

Hinh 1-3: Diéu khién bang PLC




Khi thay ddi nhiém vu diéu khién thi nguoi ta thay doi mach diéu khién: Lap lai mach,
thay d6i cac phan tr méi ¢ hé diéu khién bang relay dién. Trong khi d6 khi thay doi
nhiém vu diéu khién ¢ hé diéu khién logic kha trinh (PLC) thi ngudi ta chi thay doi
chuong trinh soan thao.

* Sy khac nhau giira hé dieu khién bang ro le dién va hé diéu khién logic khd trinh c6 thé
minh hog 1 cach cu thé nhur sau:

Diéu khién hé théng cua 3 may bom qua 3 khoi dong tir K1, K2, K3. Trinh tyu diéu
khién nhu sau: Cac khéi dong tir chi duoc phép thuc hién tuan tu, nghia 1a K1 dong trudc,
tiép theo K2 dong va cudi cing K3 méi dong.

Dé thuc hién nhiém vu theo yéu cau trén mach diéu khién duoc thiét ké nhu sau:

:
1
3 D
2
11
g1 [——7
12
13 13 13 La 13 13
82 [—\ K1 83 [—\ K2 S4 E\ K3
14 14 14 14 14 14
L 13 13
KA1 K2
14 14
Al Al
Al
< ] @ ] I
A2 A2
N A2

Hinh 1-4: Mach didu khién tuan tu 3 méy bom

Khoi dong tir K2 s& dong khi cong tic S3 dong véi diéu kién 1a khoi dong tir K1 da
dong trude d6. Phuong thie didu khién nhu vay duoc goi 1a diéu khién tuan tu. Tién
trinh diéu khién nay duoc thuc hién mot cach cudng birc. Bn nit nhan S1, S2, S3, S4:
Céc phan tir nhap tin hiéu.

Céc tiép diém K1, K2, K3 va cac mdi néi lién két 1a cac phan tir xu ly. Céc khoi dong tir
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K1, K2, K3 la két qua x ly.

Néu thay d6i mach dién diéu khién & phan xu ly bang hé PLC ta c6 thé biéu dién hé
thdng nhu sau:

- Phan tir vao: Cac nidt nhan S1, S2, S3, S4 van giit nguyén.

- Phan tir ra: Ba khoi dong tir K1, K2, K3, dé dong va mé ba may bom van git
nguyén.

- Phan tir xr y: dwoc thay thé bang PLC.

So d6 két ndi véi PLC duoc cho,tuan ty dong mé theo yéu cau dé ra sé duoc 1ap trinh,
chuong trinh s€ dugc nap vao bo nho.

Nhap sb liu | | |

Xirly 24V
Két qua
Hinh 1-5: Luu d6 xtr bang PLC N

K1|||K2|||K3|||

Hinh1- 6: So dd két ndi cimng PLC

Bay gio gia thiét rang nhiém vu diéu khién sé& thay doi. Hé théng ba may bom van giir
nguyén, nhung trinh ty dugc thuc hién nhu sau: chi dong dugc hai trong ba may bom
hodc mi may bom co thé hoat dong mot cach doc 1ap. Nhu vay theo yéu cau méi di voi
hé théng diéu khién bang ro le dién phai thiét ké lai mach diéu khién, so do lap rép phai
thuc hién lai hoan toan méi. So ¢ mach diéu khién biéu dién nhu hinh 1-7
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O
y

F1

Nhap so liéu 2
11
s1 |-
Xt ly 12
La 13 13
Z 13 13 13
Két qua 2F x SI2Y
14 1 14 K2 s4 E\ K3
14 14 14
1 11
1 11 11 K 7‘ K1
1
K2 K3 K1 7 12 12 Ko
12 12 12
L — L 12
Al
Al Al
K3
K1 K2 [g
%{ A2 A2

Hinh 1-7: So d6 mach diéu khién 3 dong co da duoc thay doi.
Nhu vay mach diéu khién s& thay doi rat nhiéu nhung phan tir dua tin hiéu vao va ra van
gitr nguyén, chi phi cho nhiém vy mai s€ cao hon.

Néu ta thay d6i hé diéu khién trén bang hé diéu khién c6 nhg PLC, khi nhiém vu diéu
khién thay doi thi thuc hién s& nhanh hon va don gian hon bang cach thay ddi lai chuong
trinh

Hé diéu khién lap trinh ¢ nhé (PLC) ¢6 nhitng wu diém sau:

- Thich tng véi nhitng nhiém vu diéu khién khac nhau.

- Kha ning thay doi don gian trong qué trinh dwa thiét bi vao sir dung.
- Nhu cau mat bang it.

- Tiét kiém thoi gian trong qua trinh ma rong va phat trién nhiém vu diéu khién bang
cach copy cac chuong trinh.

- Céc thiét bi diéu khién chuan.
- Khéng can céc tiép diem.

Hé thdng diéu khién theo lap trinh c6 nhé duoc sir rong rat rong réi trong cac nganh khéc
nhau:

- biéu khién thang may.
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- Piéu khién cac qué trinh san xuat khac nhau: san suat bia, san xuat xi mang v.v ....
- Hé théng rira 6 t6 tu dong.

- Thiét bi khai thac .

- Thiét bi dong gdi bao bi, ty dong ma va trang kém v.v ...

- Thiét bi say.

Nguédn cung c&p cho bd phat tin hiéu
2.1. Cau truc cia mét PLC. Bo phat tin higu ) o—/ -\

Khéi Khéi trung tam (CPU) ] | | |

nguén &i ngd

tung oo 1+ Khéingd vao Khding3 ra
| |
[

Vi xi 1y

[ T[]
Péi tugng diéu khién/dén bao C)
Hinh 1-8: Cau trdc cua plc
Nguén cung cdp cho déi

tugng diéu khién/dén bao

Khéi nguon nudi: nguon trong cac PLC thuong la 24VDC.

Module CPU: ( ciing c6 bo PLC sir dung ngudn 220VAC. Nhitng PLC khdng c6 module
ngudn thi duoc cap nguon bén ngoaiCPU: central processing unit: don vi xir Iy trung tam
) bao gom: bo vi xir Iy va bo nhé.

Module xuat nhap (1/0 module).

+ Module nhap (input module ) duoc ndi véi cac cong tac, nit an, cac bo sensor ...
dé diéu khién tir chuong trinh bén ngoai.

+ Module xuat (output module) duoc ndi vai CAc tai & ngd ra nhu cudn day cua
relay, contactor, dén tin hiéu, cac bd ghép quang ...

Hé thdng bus truyén tin hiéu: hé thng bus truyén tin hiéu gdm nhiéu duong tin hiéu song
song:

- Tuyén dia chi (address bus): chon dia chi trén cac khéi khac nhau.
- Tuyén dix liéu (data bus): mang dir liéu tir khéi nay dén khdi khéc.

- Tuyén diéu khién (control bus): chuyén, truyén cac tin hiéu dinh thi va diéu khién
dé dong bo cac hoat dong trong PLC .
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Chuong trinh diéu khién duoc nap vao bo nhé nhd b 1ap trinh cam tay (programming
console) hay bang mot may tinh. Hién nay da c6 mét s6 loai PLC duoc thiét ké co céc
phim bim dé c6 thé l4p trinh truc tiép ma khong can bo 1ap trinh cim tay hay may vi tinh.

3. Thiét bi diéu khién 1ap trinh S7-200.
3.1. Cdu trac phan cieng.

S7-200 14 thiét bi diéu khién logic kha trinh loai nhé ctia Hing SIEMENS (CHLB Drc)
¢6 cau tric theo kiéu Modul va cic modul mé rong. Cac modul nay duoc sir dung cho
nhiéu tng dung 14p trinh khac nhau. Thanh phan co ban cua S7-200 1a khéi vi xtr Iy CPU
212, CPU 214, CPU 215, CPU 216, CPU 221,CPU 222, CPU 224, CPU 224XP, ... V¢é
hinh thirc bén ngoai, sy khac nhau cua cac loai CPU nay nhan biét nho sd dau vao/ra va
ngudn cung cap.

Vi du:

_ CPU 212 ¢6 8 cong vao va 6 cong ra va co kha ning dugc mé rong thém bang 2
modul m& rong.
_ CPU-214(224) bao goém 14 ngd vao va 10 ngd ra, co6 kha ning thém 7 modul mé
rong.
+ Tong s6 ngd vao / ra cyc dai 1a 64 ngd vao va 64 ngd ra.

+ 128 Timer chia lam 3 loai theo d§ phan giai khac nhau: 4 Timer Ims, 16 Timer 10ms
va 108 Timer 100ms.

+ 128 bd dém chia 1am 2 loai: chi dém tién va vira dém tién vira dém lui.
+ 86 byte nhé dic biét (SM) dung dé thong bao trang thai va dat ché do lam viéc.
+ 4696 byte nhd da dung(V).
+ Toan bd viung nhé khong bi mat dir liéu trong khoang thoi gian 190 gio ké tir khi
PLC bi mat nguon cung cap.
3.2. M6 td den bdo trang thai trén S7 — 200, CPU 214 (224):
- SF (Pén d6): Pén bao hiéu hé théng bi hong. Pén SF sang 1én khi PLC bi hong héc.
- RUN(Pén xanh): Bén chi dinh PLC dang ¢ ché d6 lam viéc va thuc hién chuong
trinh dugc nap trong may.

- STOP(Dén vang): Dén chi dinh PLC dang & ché d6 dung. Dimng chwong trinh dang
thuc hién lai.

- Ix.x(Pén xanh): dén & cong vao chi dinh trang thai tirc thoi cia cong Ix.x(x.x = 0.0
+1.5). Pén nay bao hiéu trang thai cua tin hiéu theo gia tri ctia cong ngd vao.
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- Qy.y(Pén xanh): dén & cong ra chi dinh trang thai tirc thoi cia cong Qy.y(y.y = 0.0
+1.1). Pén nay bao hiéu trang thai cua tin hiéu theo gia tri ciia cong ngd ra.

Dén bao Céng Ngd ra Ngd Cong két ndi modull m& rong Céc modull
trang thai truyén vao va cong tac chon ché do 1am mé& rong
thong viéc

CPU 224

Hinh 1-9: Cc céng vo ra cta PLC $7-200

3.3. Céng truyén théong:
S7 — 200 sir dung cong truyén thong ndi tiép RS485 vai phich ndi 9 chan dé phuc vu
cho viéc ghép ndi vdi cac thiét bi 1ap trinh hoac véi cac tram PLC khac.
Pé ghép S7 — 200 voi may tinh PC qua cong RS232 can ¢ cap ndi PC/PPI vdi bo
chuyén doi tr RS232 sang RS485. Toc do truyén cho may 1ap trinh kiéu PPI 1a 9600
baud. Toc dg truyén cung cap cho ctia PLC theo ki€u ty do 1a tir 300 dén 38400.

Chan  Giai thich

1 Dat
IR 2 24 VDC
N ) 3 Truyén va nhan di liéu
4 Khong st dung
5 Dat
6 5 VDC (dién tr¢ trong 100Q2)
So do chén cia cong truyén thong 7 24 VDC (120mA tdi da)
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8 Truyén va nhan du li€u

9 Khong st dung.

Pé ghép ndi S7 — 200 v6i may 1ap trinh PG702 hodc v6i cac loai may 1ap trinh
thudc ho PG7xx c6 thé sir dung mot cap ndi thang qua MPI. Cap d6 di kém theo mdy 1ap
trinh.

3.4. Céng tic chon ché dp ciia PLC:
Cong tac chon ché d6 1am viéc nam phia trén, bén canh céng két ndi modull mé rong,
c6 ba vi tri cho phép chon céc ché d6 lam viéc khac nhau cho PLC.

RUN: cho phép PLC thyc hién chuong trinh trong bd nhd. PLC S7 — 200 sé& roi khoi ché
d6 RUN va chuyén sang ché d6 STOP néu trong may c6 su c¢d hodc trong chuong trinh
gip 1énh STOP, tham chi ngay ca khi cong tic & ché 46 RUN. Nén quan sat trang thai
thuc tai cia PLC theo dén bao.

STOP: Cudng birc PLC dimg thuc hién chuong trinh dang chay va chuyén sang ché do
STOP. O ché d6 STOP PLC cho phép hiéu chinh lai chuong trinh hoac nap mot chuong
trinh mai.
TERM: Cho phép may lap trinh tu quyét dinh mot trong cac ché do lam viéc cho PLC  (
hogc & ché 4o RUN hoic & ché do STOP)

3.5. Vang nho:

B6 nhé cia S7 — 200 dugce chia thanh cac vung nhé nhu hinh veé:

EEPROM Mién nhé ngoai

N
N

Chuwong trinh .
B g Chuong trinh Chuong trinh
- >
>
Tham s& e
Tham s6 Tham sé
>
Qeu/

Tu

i

Vung déi tugng

Hinh 1-10:B6 nhd trong v ngdi clia S7-200



Trong PLC c6 mdt tu dién c6 nhi¢m vu duy tri dir li€u trong khoang thoi gian nhét dinh
khi bj mat ngudén. B6 nhé S7-200 c6 tinh ning dong cao, doc va ghi trong toan ving, trir
cac bit nhé dic biét SM( special memory) chi c6 thé truy cép dé doc.

Viing chwong trinh: ving nhé nay sit dung dé luu cac 1énh cua chuong trinh, né thudce
kiéu doc/ghi(non/volatile)

Viing tham so.: 1a ving nhd dé luu trit cac tham sb nhu: tir khod, dia chi tram, ving tham
s6 nay ciing thudc kiéu doc/ghi.

Viing dir liéu: duge sit dung dé cét giit cac dit liéu cua chuwong trinh bao gdm céc két qua
clia cac phép tinh, hang sb dugc dinh nghia trong chwong trinh, bd dém truyén théng. ..
ving nhé ndy c6 mot phan thudce kiéu doc/ghi duoc.

Viing dir liéu dugc chia ra thanh nhitng mién nhé nho véi cac cong dung khac nhau:
+ | - Input image registet: Ving dém cong vao

+V - Variable memory: Ving nhé bién

+ Q - Output image registet: Ving dém cong ra

+ M - Internal memory: Vung nhé ndi

+ SM - Special memory: Vung nhé déc biét

Viing doi twong: Bao gdbm cac times, counter, high speed counter, cic cong vao ra tuong
tu duoc dat trong vung nho cudi cung, tham ) nay cling thudc kiéu doc/ ghi.

+ T - Times: Diéu khién thoi gian
+ C — Counter: B6 dém
+ HSC - High Speed Counter: B dém tbc d6 cao
+ AIW - Analog Input: Céng vao tuong tu
+ AQW - Analog Output: Cong ra tuong tir
+ AC — Accumulator: Thanh ghi
bia chi truy nhap dugc qui udc voi cong thic:
Truy nhap theo bit: Tén mién (+) dia chi byte (+).(+) chi sb bit
Vi du: V150.4: Chi bit 4 ctia byte 150 thudc mién V
Truy nhap theo byte: Tén mién (+) B (+) dia chi s6 byte trong mién.
Vi du: VB150: Chi caa byte 150 thudc mién V
Truy nhap theo tir (Word): Tén mién (+) W (+) dia chi byte cao cta tir trong mién.

Vi du: VW150: Chi tir don gém hai byte 150 va 151thudc mién V. Trong d6 byte 150
cO vai tro 1a byte cao trong tur

- Truy nhép theo tir kép (Double Word ): Tén mién (+) D (+) dia chi byte cao cua tir
trong mién.
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Bit 15 14 13 12 11 1098 7 6 5 4 32 1 O

VW150 VB150 ( byte cao ) VB151 ( byte thap)

Vi dy: VD150: Chi tir kép gdm bén byte 150;151;152 va 153 thudc mién V. Trong do
byte 150 c6 vai tro 13 byte cao va byte 153 1a byte thap trong tir kép

Bit 63 32 31 16 15 8 7 0

VD150 VB150(byte cao) VB151 VB152 VB153(byte thap)

3.6. Mo rong ngo vao/ ra:
C6 thé mé rong ngd vao/ ra ciia PLC bang cach ghép ndi thém vao PLC cac modull mé
rong vé phia bén phai cia CPU (CPU 224 c6 thé ghép nhiéu nhit 7 modull mé rong),
1am thanh mot moc xich, bao gdm cac modull ¢6 cing kiéu.
Céac modull mé rong sb hay twong tu déu chiém ché trong bo dém, twong g véi sd
ngd vao/ ra cia cac modull.

Hinh 1- 11:Modun mé& rdng cta S7-200
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Sau day la mét vi du vé cach dat dia chi cho cac modul mé rong trén CPU 214 (CPU224):

CPU 214 Modul 0 Modul 1 Modul 2 Modul 3 Modul 4
(4vao/dra) 8vao 3 vao analog/ 8ra 3 vao analog/ 1

1 ra analog ra analog

100 Q0.0 ]112.0 13.0 AIW0 Q3.0 AIWS

101 QO0.1]121 13.1 AIW2 Q3.1 AIW10

0.2 Q0.2 ]12.2 13.2 AlW4 Q3.2 AIW12

10.3 Q0.3 ]I2.3 13.3 Q3.3

0.4 Q0.4 13.4 AQWO Q3.4 AQW4

105 Q0.5 | Q2.0 13.5 Q3.5

106 Q0.6 Q21 13.6 Q3.6

10.7 Q0.7 | Q2.2 13.7 Q3.7

110 Q1.0]023

111 Q1.1

11.2

11.3

11.4

11.5

4. Xir ly chwong trinh

4.1. Vong quét chwong trinh

PLC thyc hién chwong trinh theo chu ky lip. Mdi vong lip duoc goi 1a vong quét

(scan). Nhu hinh (H.12)

Moi vong quét bat dau bang giai doan doc dir liéu tir cac ngd vao(cotact, sensor,
relay...) vao ving bd dém 4o, tiép theo 1a giai doan thyc hién chuwong trinh. Trong ting
vong quét, chuong trinh dugc thuc hién bang 1énh dau tién va két thic tai 1énh END
(MEND). Sau giai doan thuc hién chuong trinh 14 giai doan truyén thong noi bo va kiém
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tra 16i. Vong quét dugc két thiic bang giai doan chuyén cac ndi dung ciia bo dém ao téi
cac ngo ra. Nhu vay, tai thoi diém thyuc hién 1énh vao/ ra, 1énh nay khong truc tiép lam
viée véi cong vao/ ra ma chi thong qua bo dém 4o cia cong trong ving tham sb. Viée
truyén thong giita bo dém 4o véi thiét bj ngoai vi trong giai doan 1 va 4 1a do CPU quan
ly. Khi gap 1énh vao/ ra ngay lap ttc thi hé thong s& cho dirng moi cong viéc khac, ngay
cd chuong trinh xit Iy ngét d& thuc hién 1énh nay truc tiép v6i cong vao/ ra.

4. Chuyén dit liéu 1.Nhap dit liéu
1
tir bo dém do // \\4 tlr ngoai vi
4 2
3.Truyén thong \ 2. Thuc hién
va ty kiém tra 16i 3 / chuong trinh

Hinh 1-12: M6t vong quét cua PLC.

4.2. Ciu tricc chwong trinh S7 — 200:
C6 thé 1ap trinh cho PLC S7 — 200 bang cach st dung mot trong nhitng phan mém sau:

_ STEP 7- Micro/ DOS.

_ STEP 7- Micro/ WIN.

Nhirng phﬁn mém nay déu co6 thé cai dat duge trén céac may 1ap trinh ho PG7xx va
cac may tinh ca nhan (PC).

Céc chuong trinh ctia S7 — 200 phai ¢6 ciu tric bao gdm:
_ Chuong trinh chinh (main program)

_ Chuong trinh con: 14 by phan ctia chuong trinh. Cac chuong trinh con phai dugc
viét sau 1énh két thuc chuwong trinh chinh

_ Céc chuong trinh xir Iy ngat 1a mot bo phan cua chuong trinh. Néu can st dung
chuong trinh xtr Iy ngit phai viét sau 1énh két thic chuong trinh chinh.

Céc chuong trinh con dugc nhém lai thanh mot nhém ngay sau chuong trinh chinh.
Sau d6 dén ngay cac chuong trinh xir Iy ngit. Bang cach viét nhu vy, cdu tric chuong
trinh duoc rd rang va thuan tién hon trong viéc doc chuong trinh sau nay. C6 thé tu do
trén 1an cac chuong trinh con va chuong trinh xir 1y ngit dang sau chuong trinh chinh.
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4.3. Phwong phap lap trinh:

Céch lap trinh cho S7-200 noéi riéng va cho cac PLC néi chung dya trén cac phuong
phap co ban. Phuong phap hinh thang (Ladder, viét tit 1a LAD), phuong phap liét ké 1énh
(Statement list, viét tit 1a STL),va phwong phap FBD ( Function Block Diagram).

Phuong phép hinh thang (LAD): LAD la mét ngén ngit lap trinh bang do hoa, nhiing
thanh phan co ban dung trong LAD tuwong Gmg véi cac thanh phan cua bang diéu khién
bang relay. Trong chuong trinh LAD, céc phan tir co ban dung dé biéu dién 1énh logic
nhu sau:

+ Tiép diém: La biéu tuong (Symbol) mé ta cac tiép diém cua relay. cac tiép diém co thé
la thuong dong — /| hodc thuong mo l I_

+ Cudn day (coil): La biéu tugng —¢ > md ta relay dugc mac theo chiéu dong dién
cung cap cho relay.

+ Hop (Box): ‘_D La biéu tuong mo ta cac ham khac nhau, n6 lam viéc khi c6 dong
dién chay dén hop. Nhitng dang ham thuong duoc biéu dién bang hop 1a cac bo thoi gian
(Timer), b dém (counter) va cac ham toan hoc. Cudn diy va cic hop phai mac dung
chiéu dong dién.

+ Mang LAD: La duong ndi cic phan tir thanh mot mach hoan thién, di tir duong

ngudn bén trai sang dudng ngudn bén phai. Puong ngudn bén trai 1a ddy nong, dudng

ngudn bén phai la diy trung hoa hay 1a duong day tré vé ngudn cung cap.
Phuong phap liét ké 1énh (STL): La phuong phép thé hién chuong trinh dudi dang tap
hop cac cdu 1énh. Mdi cau 1énh trong chuong trinh, ké ca nhitng 1énh hinh thic biéu dién
mot chirc nang cua PLC.

Phuong phap FBD ( Function Block Diagram):
FBD 1 ngén ngit 1ap trinh bang cac cong logic. Trong chuong trinh FBD céc
phan tr co ban dung dé bicu dién 1énh la:
+ Céc tiép diém mac ndi tiép v6i nhau bang cong AND
+ Céc tiép diém hé ghép song song duoc thay bang cong OR
+ Céc tiép diém thuong déng thi c6 cong NOT
+ Hai tiép diém d6i nguoc nhau ghép nbi tiép dung cong XOR
+ Céc tiép diém thudng dong ghép song song dugc thay bang cong NAND

5. Két noi PLC véi cdc thiét bi ngogi vi:
5.1. Cip nguén:

Tuy theo CPU sir dung loai ngudn nao ma ta két nbi ngudn cho phu hop
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24VDC

i
NGUON DC
J___N L+ DC

CPU 2KX
C/DC/DC

Két noi tin hiéu ngd vao cho PLC

Ngé vao PLC

Pushbutton Switch
Mit nhan  Céng tic

|
35+285VAC
®

|
NGUON AC
N L1 AC

\ CPU 2KX

Nguén 24Vde ra tir PLC

COM ngo vio

MO0 0102032M04050607 M Le

Ay P

K&t noi tin hieu ne 1inh 114 K&t néi tin hiéu ng vo ctia PLC.

Rela: o "
Bong den i Relay 1120 ra cua PLC
Light "’\

iL_ 00 o1 02

........ COM ngd cra

- 2 03 o4 os|[+ N 01

Hinh 1-15: K&t néi tin hiéu ng ra cha PLC.

Ngb vao cap ngudn 24 VDC

Ngudn 4m ( - ) ndi vao cac chan 1M, 2M va M.
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Nguén duong (+) ndi vao chan L+,
Ngb ra cAp ngudn 240 VAC
Day trung tinh ndi vao chan N
Day pha néi vao chan 1L, 2L, 3L va L1.
Day bao vé PE ndi vao chan
5.2. Két noi thiét bi ngoai vi:
Két ni thiét bj ngoai vi 1a két ndi gitra PLC vdi cc thiét bi ngd vao va thiét bi ngd ra.
- Két ndi thiét bi ngd vao:
Ngd vao gom: cac cong tic, cam bién, tiép diém, cong tac hanh trinh. ...
- Két ndi thiét bi ngd ra:

Ngb ra gdm: relay, cong tic to (contactor), van dién ( Solenoid), dén tin hiéu, dong
co...

CPU 224 DC/DC/DC

]__
M5
cJofoJofefJofoloo]o]ofofolofold0T0o
IM IL=00 0.1 0203 04 2M 2140506 07 10 1.1 e M L+
QUTPUT PS
DC/DC/DC
SIEMENS S§7-200
INPUT
IM OO 00 02 0304050607 2M 10O 11121314 15 M 1+
?|?|?|‘?]‘Plﬁ"I‘?|?|?l?|?[?|?|?|?l‘?|°[0
L+ — 30
M

Hinh 1-16: K&t néi ngd vao/ ngd ra cho PLC
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_T
o |

dJoJoeJo|eoe[oo]o]e]olodbd]o]o] o[ o
1. o 0.1 02 0.3 = 2. 04 05 DG e 3. 07 L0 1.1 e |
OUTPUT PS

ACTORELAY

SIEMENS S7-200

INPUT
1M 0.0 0.1 02 03 0.4 0.5 06 0.7 2M 1.0_I.1 1.2 1.3 14 1.5 M 1+
elelelelgleleleleleoleleoleleoleoleleo]e

LA ————]
M

Hinh 17: K€t néingd vdo/ngd ra cho PLC

5.3. Két néi CPU dén thiét bi lap trinh:
Pé két ndi S7 — 200 dén thiét bi lap trinh ta dung cap RS232/PPI Multi — Master Cable
theo trinh tu:
Két nbi dau RS232( duoc ky hiéu 1a PC ) cta cap RS232/PPI Multi — Master Cable dén
thiét bi lap trinh.
Két ndi dau RS485( duoc ky hiéu 1a PPI ) cua cap RS232/PPI Multi — Master Cable dén
S7 - 200.

Kiém tra nhitng switch chon ché d6 phai dung.

2>

Software
STEP 7 - d

Micro/WIN32 I\(\H]

Micro/Win

Programming
Device

Phan mém
STEP7 Micto/WIN 32 . [BEIER
\ Connector Cable
Cap né1 PC/PPI
RS232 <-> RS485
Siemens

B! i SIMATIC
§7-200 PLC

(Througout this course we
will be using the $7-200,
because of its ease of use.)

Hinh 1-18: K&t n6i CPU dén thiét bj lap
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6. Kiém tra vigc néi ddy bang phan mém.
- Status Chart: Cho phép ta theo ddi gia tri ciia tit ci cac bién trong ving nhd cua PLC
ma ta st dung trong chuong trinh. Pong thoi ta c6 thé cho cic bién gia tri moi(khong thé
ké nhitng bién dang “Read Only”) dé theo gioi hoat dong ctia chuong trinh.

B Status Chart

Address | Fomat | Current Value | New Value | .

off
start
dang co

it
Bit
Bit

Signed
Signed
Signe

Signed

||| = || a | —

Tén bién Kiéu bién Gia trj hién tai Gia tri méi

Hinh 1-19: Bang trang thi

7. Cai dat va sit dung phan mém STEP7-Micro/Win 32
7.1. Nhitng yéu cdu déi véi mdy tinh PC:
May tinh c4 nhan PC mudn cai dit dugc phan mém STEP7-Micro/Win phai thod man
nhitng yéu cau sau:

640 Kb RAM ( it nhat phai c6 500 Kb bo nhé con tréng)
Man hinh 24 dong, 80 c¢ot & ché d6 vin ban
Con khoang 2Mb tréng trong 6 dia ciing
C6 hé diéu hanh MS-DOS ver 5.0 hoic cao hon
Bo chuyén doi RS232 — RS485 phuc vu ghép nbi truyén thong giita PC va PLC
7.2. Cai ddt va sit dung phian mém STEP 7 — Micro/Win 32
7.2.1. Cai dgt:

Kich dup chudt vao file setup.exe dé cai dit chuwong trinh, viéc cai dat dién ra binh
thudng va gan giéng voi cac phan mém ung dung khac. Duéi ddy mé ta cach cai dat.
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STEP 7-Micro/WIN 32

Version 3.2 IEC 1131-3

o il 4

Hinh 1- 19.1: Cai dat

InstaliShield Wizard x|

welcome to the InstallShield Wizard for STEP
7-Micro"WIN ¥4.0.0.81

Prior to installing. we recommend that you close all
applications and disable any virus protection or firewall
software that may interfere with the installation. Failure to
do so may result in long setup times (longer than one hour)
or incomplete installation.

cBack [ Nemt>r Cancel |

b3

Chon Next. ... Hinh 1-19.1: Cai dit

Sau d6 chuong trinh sé& ty dong cai dat c4c file can thiét. Luu y khi téi phan chon giao tiép
may tinh ta nhd chon giao tiép 1a PC/PPL, sau d6 ¢ thé chon céng COM hoic USB, téc
do truyén...(Tab Properties) tiiy thudc vao adapter ma ching ta dang ding.

staliShield Wizard :;7.: ) Yl' poration
— — %
& ot Staiizs X
Access Path I
Access Point of the Application:
STEP 7-Micro/IN Setup is performing the requeste I” N PPP) SheoPh _'_I
{Standard for Micro/\WIN)

Interface Parameter Assignment Used:

[PC/PPI cable(PPI) __ Properies.. |

PC Adapter(PROFIBUS) __f_l
PC COM-Port (USS)

2 PC internal {local) |
- PC/PPI cable(PPI)I}\ Delete
b — __'J |

(Assigning Parameters to an PC/PPI cable
for an PP| Network)

90%

|nstallShield
i~ Interfaces

Add/Remove: Select... |
Concel | Heb |

Hinh 1-19.2: Cai dat 30




BAI 2
PIEU KHIEN ON - OFF PONG CO KHONG PONG BQ BA PHA

Muc tiéu:

Trinh bay dugc cac chirc ning cua ngd vao, ngd ra so.

Ung duyng linh hoat cac chtic ning trong cac bai toan thyc té.

Lap trinh, két ndi, van hanh.

Giai quyét cac cong viéc mot cach hé thdng theo nhom.
Ngi dung chinh:
1.Giao dién caa MicroWin 4.0:

Tao méi mot Project: nhiap chudt vao menu File >New dé mé mot Project méi. Sau d6
chon Save as dé dat tén cho Project

2.S0¢n thdo
Dé bat dau qua trinh soan thao ta tién hanh theo trinh tu sau:
2.1.Khoi dong chwong trinh:

Céch 1: Click chudt vao biéu tuwong STEP 7 - MicroWin V3.2 hay V4.0 & man hinh(
Desktop) dé bat dau soan thao nhur .

s MR 2 £ 5 13:54PM

Hinh 2-1 : Khdéi dong chuong trinh
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Cach 2:

Nhap Start » Simatic » STEP 7 - MicroWin V3.2 hay V4.0 nhu .

New Office Document

Open Office Document

Set Program Access and Defaults
vietKey 2000

windows Catalog

windows Update

Programs
Documents
Settings

Search

Help and Support

Run...

Log OFF user...

Windows XP Professional

@] 1urn off computer....

72 start e G

2.2. Soagn thdo chwong trinh:

Online Help

] Readme

-

DULL...

emens\STEP 7-MicroWINibin
S ————

T coa...

Hinh 2-2 : Kh&i ddng chuwong trinh

s MU 2 £ 5 14:07PM

Khi khoi dong man hinh soan thio sé xuét hién nhu hinh . Sau d6 ta tién hanh soan
thao chuong trinh theo yéu cau ( ngon ngit dang LAD).

&= STEP 7-Micro/WIN 32 - Project1

File  Edit

Yieww PLC Debug Tools

indows

Help

Neg @b ee o | Frlaz|uo (D> s @ap(esssss |

3
A

A% R

x
A

%ﬁ'i’.."“{#}|“‘¢_1-<——.|-n—-oﬂ|

[=] Project1[CPU 221 F A

-

- I

- - T

" B

=- Program Block

o MAIN [OB1

Symbol

“ar Type

Diata Type

Cornrnent

¥ SBR_DI[SE

TEMP

S IMT_D(IMT

TEMP

[+-[=] Symbaol Table

TEMP

[+ Status Chart

TEMP

-4k Data Block 1<

-4 System Block
@ Cross Referenc =
Communication
----- &8 Set PRAPC Inte
[=-[£H Instructions
(] Favoarites
#|--[=i] Bit Logic
(@ Clock
£--(#] Communication
¢ (] Compare
t-[25] Convert
£ (#1] Counters
£--(£8] Floating-Paint b
£--(£1] Integer Math
b [1i] Interrupt
¢l--[5i] Logical Operati o
< 1 | >

[
[
£
[
[
[
£
[
[
[

[PROGR&M COMMENTS

Network 1

Metwork Title

[Metwork Comment

B

Network 2

R

S [v I\ MaN A sBR 0 £ INT 0/

|| |

[Mebwork 1

[Row 1, Cal 1

OVR

Hinh 2-3 : Giao dién soan thao
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2.3. Kiém tra 10i:

Sau khi soan thao chuong trinh xong ta nhip vao PLC/ Compile All d& kiém tra toan
bd chuong trinh nhu hinh:

&5 STEP 7-Micro/WIN 32 - TRON HOA CHAT
File Edit ‘iew

~ Debug  Tools  Windows  Help

== IR I~ il = &
b e | 3 2« o (4r-01
:lViBW = L T T R T N I T T R = NI B
| WarType | DataType | Camment
@ TEMP
Information. .. TEMP
Pronram Memnry Cartridng TEMP

Hinh 2-4 : Giao dién kiém tra

2.4. Luu chuwong trinh:

Sau khi soan thao chuwong trinh xong va da kiém tra 16i, chuong trinh dung yéu cau ta
vao File/ Save As dé luu chuong trinh.

E= STEP 7-Micro/WIN 32 - Projecti

FIEN Edit  view PLC Debug Toaols  windows Help
. P M| = = | > = =R

T ZErl4C

SN - AL = 4+ +— — |4aF <> O

Save Ckrl+S 221 F o~ -| - — - = - 5

lock,

I . [OB1 Symbal | “ar Tepe | Data Type |
pork. . o[se TEMMF

Expork... 0T TEMMP

Upload. .. kel able IE:E

Dovwenload. .. CErl+D art

Hinh 2-5 : Lvu chuwong trinh

Trong hdp thoai Save As ta chon tén 6 dia, tén File.Vi du tén File 1a TRON HOA
CHAT chﬁng han, sau d6 chon Save dé luu nhu hinh.

Save ir: | === DU LIEU (D] - | == Eo-

I[Cpam TIRH
IChanh
Chaoez

L MFE 22
I[Cabai giang PLC
I[CrConktrol Sofk

<

[ = N Pl

[C DMz DH-LLC
[C=hdh brwvk

IC-hdo an mon PLC
IChF

I Sames

ICrghost

[Chala HURG
[Chlop DCRG K7
I[COLUC BT PLC
[CaLLC LIRH TIMH
i B Lt o A i

IC Music
I[CProgram Fil
ICohszsimulakor
L Siemens
ICSOFT
BRoars-LUC

>

File name:

S ave as type:

[TROM HOA CHAT

[ Sa~=, |

|F'rchiE.-n:l: Fil= [*. muwap]

S . N

Hinh 2-6 : Lwu chuong trinh trén héa chat

\
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2.5. Thiét 1ap thong sé cho hop thoai Comunications:(truyén thong)

Click vao biéu tugng & cac khdi chirc ning bén trai man hinh soan thao dé
thiét dat giao tiép cho Click — MicroWin. Khéi chirc ning s& hién thi nhu hinh (H.16):

* Click dap vao PC/PPI cable(PPI), hoac kich vao Set PG/PC Interface chon PC/PPI
cable(PPIl) = OK

Communications

Acdress
b FPC/PPI cable(FFI)
Lemsf o E Address: O

Remate: a - 1 Double-Click

PLC Type: to Refresh

v Save settings with project

Mebwork Parameters

Interface: FLCAPPI cable[COR 1]
Protocol: FFI
oce: 11-hit

Highe=st Station (HS20:
[+ Supports multiple masters

Tranzsmission Fate
Baud Rate: 9.6 kbps

[ Search all baud rates

Set PGIPC Interface | Dk I Cancel

Set PGP C Interface

Sccess Fath ]

Saocess Point of the Spplication:

I =1

[Standard for FAicros a1 ]

Interface Paramster Sssignment Lls=ed:
|F'l:.-'F'F'I cabl=[FFI1] Fropertie=s_ . |

BEE] =< rlorne>
PCAPPI cabl=(PP1]
AP - Fdisvwsanl o Cop. . |

AP > Realtesk BTLE1E2.2111 P |
< >

[==ignirfg Paramsters bao amn PCAPPl cabl=
For armn PFI Hebvaark ]

Interfacaes

Add AR emosee: Seleck |

DK‘N I Cancel He=lg |
/ \

“ Hinh 2-8 : Thiét 1ap truyén thong

* Trong hop thiét 1ap thong s6 giao tiép ta kiém tra cac thong s6 sau day:
Thiét 14p dia chi caa cap PC/PPI Cable bang 0

Thiét 1ap cong giao tiép cua cap PC/PPI Cable 1a COM 1

Thiét lap toc do truyén 13 9.6 kbps
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2.6. Thiét 1ap sw két ndi véi S7 — 200:

Dé thiét 1ap su két ndi gitra thiét bi 1ap trinh va S7 — 200 ta Click dup vao Refresh
trong hop két ndi. STEP 7 s& tim va hién thi nhitng CPU duoc két ndi., sau d6 nhan
OK.

Communications §|

Address
- PL/PPI cable[PFI]
Lesst 0 E Address O

Fiemote: 2 = - CPU 224 REL 02.01

FLC Type: CPUJ 224 REL 02.01
Double-Click
8 ta Refresh

W Save settings with project

Metwork Parameters

Interface: PC/PPI cabl=[CORM 1)
FProtocal: FFI
Mocdle: 11 -bit

Highest Station (HSA:
[~ Supports multiple masters

Tranhsmission Fate
Baud Rate: 9.6 kbpz

[ Search all baud rates

Zet PGIPC Interface (8,4 I Cancel

Hinh 2-9 : Thiét |ap két néi
Chu y: Néu khong tim thiy ta kiém tra lai viéc 1ap cac thong sd két ndi va 1am lai bude
nay.
2.7. Dowload chwong trinh:

DPé Dowload chuong trinh dén S7 — 200 ta Click vao biéu twong - = , man hinh s€ hién
thi hop thoai va va ta chon Dowload dé load chuong trinh dén PLC:

=g Sl % B M -~ I o B | g
Bro T |GG S 6 T T 2% | TE T e = 4+ +— = 4F 3]
iew —THDNHDAEHAT[AI'. - -
= Frogram Block | : 2 : E : 4 : 5 : & :
L hAnlrlO0 Sumbol ar Tope Dats Tupe Comment
@ Download
+-[=| PPI Connection
= [m Use the Options button ta select blocks to download
- i
&
£ =
e
I Remote Address: 2
= @ L] The project PLC twpe [CPU 221 REL 01.10]) does hot match the remate PLC
B = Ins| e % type [CPL 224 REL 02.01]. Click the Change Project button ta set the
3] project PLC tupe ta match the remote PLC.
+
Bl +-(d
i
+
e
+ Options ¥ | Change Praiect | Download | Cancel |
> al

~
Hinh 2-10 : Thiét IGp download $
2.8. Chay chwong trinh:

Khi d3 Dowload chuong trinh thanh céng ta nhdp vao PLC=>RUN hodc biéu tugng

g , hop thoai xuét hién ta chon Yes.
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@ Place the PLC in BLUM mode?

res o
I <
N\

\

Hinh 2-11 : Thiét 1ap ché d6 RUN

2.9. Dung chuong trinh:

Muén Durng chuong trinh nhép vao PLC=STOP hoic biéu tuong - , hop thoai xuét
hién ta chon Yes, nhu hinh (H.28):

@ Flace the PLC in STOP mode™?

ez e Mo
"\ O\
V2

Hinh 2-12 : Thiét |4p ché d6 stop

3. Lap trinh mo phdéng trén may tinh:
Chuong trinh mé phong S7-200 — Simulator dung dé ngudi hoc thuc tip khi khong co
PLC thyc. D¢ sit dung phan mém S7-200 — Simulator trong may tinh ngodi can phai c6
phan mém 14p trinh MicroWin V3.2, hay V4.0 con can thém phan mém mé phong S7-200
— Simulator.

Qua trinh m6 phdéng duoc thuc hién theo trinh ty sau:

Soan thao chuong trinh trén phin mém MicroWin V3.2, hay V4.0. sau d6 vao File/
Export dé luu file vao 6 dia (file c6 dudi .awl ) Khéi dong phan mém mé phong bang cach

nhip dup vao biéu tuong

Giao dién mo phdng s¢ xuat hién.
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'8 -S7_200

Program Wiew Configuration PLC  View/Hide Help

b2 @8 > o E e ow | B

=Rl

>

Hinh 2-13 : Giao dién m6 phdng
Truong hop néu xuét hién hop thoai thi ta nhap ma bao v¢ 6596, sau d6 Click OK.

Khi man hinh mé phong sé xuét hién ta nhép véao biéu tuong i, sau d6 xuét hién hop
thoai ta chon MicroWin V3.2, V4.0 va nhép vao Accept nhu hinh.

Load in CPLI

I | Acrspt |
= |
I Logic Elock El:>\\\§ I

I~ D[Data Block
I Configuration CFLI

Import fFrom B

£ Microwin w301
" microwin W32, w40

/| <

Sawve in: | == DU LIEU [D:) ~| == = E9-
[Cy ok TIMH DTz [Crghost CMusic

IC=hanh ICIDCmzZ DH-LLIC ICaIa HUMRG [CaProgram Files
[F— = T=1=r= I dh brwvk IChlop DTt K7 [C=h sZsimulator
[Ch i MF ZZ [Cdo an mon PLC [CLUC BT PLC L Siemens
IC=hbai giang PLC ICF [CTALIC LIMH TIMH [CAsoFT
[ChConkrol Sofk [Chsames [CoLLC - DHES-LLIC, gl

<

File name: |TROM HOA CHAT]
TROCM HoOSs CHOST . miva

Save azs ppe:

Hinh 2-15 : Luu file mé phdng 37



Hop thoai yéu cau nhép tén bai can moé phong. Ta chon tén bai mé phong va Click Open.
Sau d6 chon RUN d¢ bat ¢au mo phong.

Program  Yiew Configuration PLC ViewHide Help

Ei‘@ @‘) l‘ﬂﬂ‘ﬂm Kop 031“@@

51

Hinh 32 : Giao dién mo phong

Lok in: |-a..- DULIELD:) iR £ Bl

[Cahiost [5Music [ gizo thong2. awi

[)G14 HUNG [S)Pragram Files | TRON HOA CHAT. v

[lop DCNY K7 [)s2simulator =
[ILUCEBTPLC [ 5iemens

[)LIUC LINH TINH [=)50FT

[LUC-DCu ) D4KE-LLIC 2wl

& I |3

Fie name: | TRON HOA CHAT Open |
$eeTTT p- |Fi|esS|EMENSSF-EDD#\\WL[“.E)@_I]K o ol |

012345
A

Hinh 2-16: Giao dién mé phdng

A L

4. Cac Lién Két Logic
4.1. Lénh vao/ ra va cdc lénh tiép diém dic bigt:
4.2. Load (LD): Lénh LD nap gia trj logic ctia mot tiép diém vao trong bit ddu tién cua
ngan x&p, cac gia tri cli con lai trong ngén xép bi day lui xudng mat bit.
Toan hang gdm I, Q, M, SM, V, C, T.
+ Dang LAD: Tiép diém thuong mé sé& dong néu 10.0 =1

+ Dang STL: LD 10.0
= Q0.0

4.3. Load Not (LDN): Lénh LDN nap gia tri logic nghich dao ctia mot tiép diém vao
trong bit dau tién ctia ngan xép, cac gia tri con lai trong ngan xép bi day 1ui xudng mot bit.
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Toan hang gém ILQ,M,SM, V,C, T.

+ Dang LAD: Tiép diém thuong dong sé md néu 10.0 =1

+ Dang STL: LD 10.0
= Q0.0

4.4. OUTPUT (=): Lénh sao chép ndi dung cua bit dau tién trong ngin xép vao bit
duogc chi dinh trong 1énh. Noi dung ctia ngan xép khong bi thay doi.

+ Dang LAD: Néu 10.0=1 thi Q0.0=1

+ Dang STL: Gia tri logic 10.0 dugc dua vao bit dau tién ctia ngan xép , va bit nay
dugc sao chép vao bit ngd ra Q0.0
LD 10.0
= Q0.0
4.5. Lénh tiép diém dic biét:
C6 thé dung céac 1énh tiép diém dic biét dé phat hién su chuyén tiép trang thai clia xung
( suon xung ) va dao lai trang thai ctia dong cung cap ( gia tri dinh ctia ngan xép ). LAD
st dung cac tiép diém dac bi¢t nay dé tdc dong vao dong cung cap. Cac ti€p di€m dac biét
khong c6 toan hang riéng cua ching vi thé phai dat chung trude cudn day hodc hop dau
ra.

| NOT | <A < R 5 IS 5 \ [N A A
Tiép diém dao trang thai ciia dong dién cung cap. Néu
dong cung cip c6 tiép diém dao thi né bj ngat mach.

- Tiép diém dao:

- Tiép diém tac dong canh xubng: — N Tiép diém chuyén d6i am cho phép dong
cung cip théng mach trong mot vong quét thi suon xung diéu khién tir 0 1én 1

- Tiép diém tac dong canh lén: _| F |_ Tiép diém chuyén d6i duong cho phép dong
cung cip théng mach trong mot vong quét thi suon xung diéu khién tir 1 xudng 0

Vi du minh hoa:

39



Dang LAD Dang STL
m.nl | | . Q0.0 LD I0.0
MOT HOT
_| I MU L ) C an .
10.0 0.0 10 0.0
— | | w () ED
= Q0.0
[0.0 go.a
| || | 5 | ) o 10.0
| - | " \ =
= Q0.0

4.6. Mot so tiép diém trong ving nhé dic biét:

0 nho Mo ta

SMO0.0 Ludn c6 gia tri logic bang 1

SMO0.1 C6 gia tri logic bang 1 & vong quét dau tién

SMO0.2 Bit bao dir liéu bi that lac ( 0- dit lidu con dit; 1- dit liéu bi thét lac)

SMO0.3 B%t béo PLC dugc dong ngudn(1- ¢ vong quét dau tién; 0- & vong quét
tiép theo)

SMO0.4 Phét nhip 60 gidy ( 0- cho 30 gidy dau; 1- cho 30 giay sau )

SMO0.5 Phét nhip 1 gidy ( 0- cho 0.5 giay dau; 1- cho 0.5 giay sau )

SMO0.6 Nhip vong quét ( 1- cho vong quét luan phién )

SMO.7 Bit chon ché d6 cho PLC ( 0- TERM; 1- RUN )

5. Cdc I¢nh lién két logic co ban
5.1. Lénh AND (4)
Lénh A phéi hop gia tri logic ciia mot tiép diém n voi gia tri bit dau tién ciia ngan xép.
Két qua cua phép tinh dugc dat lai vao bit dau tién trong ngan x&p. Gia tri cia céac bit con
lai trong ngdn x€p khong bi thay doi
Clphdp STL:A n

Vi du: Hinh v& mo ta so dd mach dién ctua mot lién két AND
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S

&l

S2

Pén H1 chi sang khi tat ca cac cong tic dugc dong lai. Khi 1 cong tic hé mach thi dén
H1 ciing bi cit mach. Lién két AND c6 trang thai 1 khi tt ca cac ngd vao c6 trang thai 1.

Pé giai quyét van dé ndy, trudc tién ta can phai 1ap mot bang xac 1ap cac ngd
vao/ra dé két ndi véi PLC.

Lap bang dia chi ngd vao - ngo ra

KY HIEU | BPIA CHI (TOAN HANG) | GIAI THICH (MO TA)
S1 10.0 Cong tac thuong ho

S2 10.1 Cong tac thuong ho

H1 Q0.0 Pén bao

Chuong trinh duoc viét trong PLC ¢ cac dang LAD, FBD va STL dugc cho nhu sau

LAD FBD STL
0.0 0.1 G0 2 | LD 0.0
P ™ L T T .
! L s 0] = = 00,0

5.2.Lénh OR (0)
Lénh OR phdi hop gid tri logic ctia mot tiép diém n véi gid tri bit dau tién cia ngan xép. Két qua phép
tinh duoc dat lai vao bit dau tién trong ngan xép. Gid tri cta c4c bit con lai trong ngan xép khong bi
thay doi.

CUl phap ¢ STL.: @) n

Vi du: Hinh v& mo ta so dd mach dién caa mot lién két OR
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S1

10.0 Q0.0 ®
S2

10.1
st s2E\ PLC "

-
n
N

H6é

com com
I | N our

Hinh 2-18 :So d6 két néi plc

Pén H6 sang khi mot hodc tat ca cac cong tic déu dong mach. Ng ra cua lién két OR ¢
trang thai 1 khi it nhat mot trong céc ngd vao c6 trang thai 1.

Dé giai quyét van dé nay, trudc tién ta can phai 1ap mot bang xac 1ap cac ngd vao/ra dé
ket noi véi PLC.

Lap bang dia chi ngé vao - ngo ra

Ky hiéu | Dia chi (toan hang) Giai thich (mo ta)
S1 10.0 Cong tac thudng ho
S2 10.1 Cong tac thudng ho
H6 Q0.0 DPén bao

Chuong trinh duoc viét trong PLC ¢ cac dang LAD, FBD va STL dugc cho nhu sau

LAD FBD STL
10.0 (0.0 LD I0.0
| IR 0 I0.1
| \ 04 - 00.0
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So d6 két ndi v6i PLC nhu hinhvé

[T1
S1
. 10.0 Qo.o0
1 ®
| — s2 10.1 H6
P
L
24 VDC COM IN com
I ouT
, . Hinh 2-19 :So d6 két néi plc
6. Lién két cac cong logic co
6.1. Lién két AND trwéc OR
LAD FBD STL
| |E|.n| | 0.1 | . uu.u) - B0 = T 00 i[.]:' I|:| _ |:|
| I | I L ||]'|— g %g . %
0.2
— | o 0 10.3
03 ' = on .0
— |
6.2. Lién két OR truwéc AND
LAD FBD STL
0.0 0.2 (on
ARy ) | A L 10.0
| | | 5 [:] ID . 1
01 1= A In.2
—  — 0.2= = 00.0

7. Lap trinh mach dién diéu khién ddng co khong dong bd 3 pha quay 1 chiéu.

7.1. Yéu ciu cong nghé

- Nhén Start, dong co khoi dong va lam viéc.

- Nhdn Stop, déng co ngimng
- Mach co6 bao vé qud tai

7.2. Nhiém vu:
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- V& duoc so dd mach dong luc.

- Lap bang trang thai.

- V& so d0 két ndi PLC véi thiét bi ngoai vi

- Viét chuong trinh diéu khién PLC S7-200.

- Lap trinh trén phan mén PLC S7 — 200.

- Két ndi cac thiét bi ngoai vi, down load chuong trinh, chay chuong trinh.

- Kiém tra 15i dam bao hoat dong diing chuong trinh.

7.3. So' @0 mach ddng lwc:

L1 L2 L3 WM

Ut |vi |Wi |PE

7.4.Lap bang dia chi ng6 vao - ngo ra.

Ki hi¢u Dia chi Mé ta
RN 10.0 Bao vé qua tai
s1 0.1 | Stop
S2 10.2 Start
KM Q0.0 Khoi dong tir khdng ché dong co
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7.5.S0 d6 két ndi PLC véi thiét bi ngoai vi

RN
ﬁ\a‘_ KM
10.0 Q0.0
S1 rm
—~ 0.1 Qo.1
s2 T
| 102 Q0.2
10.3 PLC Q0.3
Q0.4
Q0.5
Q0.6
Q0.7
2avDc COM com
| | IN out
| I
Hinh 2-21 :So d6 két néi PLC
Chuong trinh
Hetwork 1 dieu khien dong co
[ Metwork Comment
RN:10.0 stopl:I0.1 start:10.2 kM:00.0
| l | | | I )
I 1 | 1 | p
Kk:Q0.0
| l
1 |
Symbaol Address Comment
K (0.0
RM 10.0
hart 0.2
ztopl 10.1

7.7.Két noi cac thiét bi ngoai vi, download chwong trinh, chay chwong trinh.

7.7.1. Thiét 1ap thong s6 cho hop thoai Comunications:(truyén thong)

Click vao biéu tugng & cac khoéi chirc ning bén trdi man hinh soan thao dé
thiét dat giao tiép cho Click — MicroWin. Khéi chirc ning sé& hién thi nhu hinh (H.16):
* Click dap vao PC/PPI cable(PPI), hoac kich vao Set PG/PC Interface chon PC/PPI
cable(PPI) = OK nhu hinh (H.26.1), (H.26.2)
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Communications

Acdress
) PC/PFI| cable[FFI]
Local: u] E Address: 0
Remate: a - 1 Double-Click

PLC Type: to Refresh

v Save settings with project

Mebwork Parameters

Interface: FLCAPPI cable[COR 1]
Protocol: PFI
oce: 11-hit

Highe=st Station (HS20:
[+ Supports multiple masters

Transmiszion R ate
Baud Rate: 9.6 kbps

[ Search all baud rates

Set PGIPC Interface | Dk I Cancel

Set PG/PC Interface

Sccess Path ]
Saocess Point of the Spplication:
[Standard for FMicros 01 ]
Interface Paramster Sssignment Lls=ed:
|F'l:.-'F'F'I =abl=[FF1]1 Froperties. .. |
BEE] =< rlorne>
PCAFPFI cabl=[FF1]1
AP - Fdisvranlo Cope- .- |
B AR - Realkek RTLE1E=22111 o |
- >
[P==ignirtg Parameters tao an PCAFRPPFPI cabl=
Faor arm PFI Hetvaark ]
Interfaces
Add AR emosee: Seleck |
| EIK[\< I Carncel Help |
“ Hinh 2-23 : Thiét l1ap truyén thong

* Trong hop thiét 1ap thong s giao tiép ta kiém tra cac thong s sau day:

Thiét 14p dia chi caa cap PC/PPI Cable bang 0

Thiét 1ap cong giao tiép cta cap PC/PPI Cable 1a COM 1

Thiét lap toc do truyén 13 9.6 kbps
7.7.2. Thiét 1ap sw két ndi véi S7 — 200:
Dé thiét 1ap sy két ndi gifra thiét bi lap trinh va S7 — 200 ta Click dap vao Refresh
trong hop két n6i. STEP 7 s€ tim va hién thi nhitng CPU dugc két ndi., sau d6 nhan
OK.
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Communications § |

Address
. PC/PPI cable(PPI)
Lot L E Address: 0
Remote: 2 - -

PLC Type: CPU 224 REL 02.01

[rouble-Click
3 to Refresh

v Save settings with project

Metwark Parameters

Interface: PC/PPl cable(COM 1)
Protocal: PP
odle: 11 -hit

Highest Station (HS20:
[+ Supports mutiple masters

Transmiszion Fate
Baud Rate; 9.6 kbps

[T Search all baud rates

Set PGPC Interface [8].9 I Cancel

r ™ T = T = r— —

Hinh 2-24 : Thiét lap két noi

Chu y: Néu khong tim thdy ta kiém tra lai viéc 14p cac thong sb két ndi va lam lai bude

nay.
7..7.3. Dowload chwong trinh:

Pé Dowload chuong trinh dén S7 — 200 ta Click vao biéu tugng * = , man hinh s& hién
thi hop thoai va va ta chon Dowload dé load chuong trinh dén PLC:

D= Sh & B M| ~x o m &R e &
fo o || GR R % R TR e T T @ 2‘5\7\1—% 4k < 1]
View = TROMN HO& CHAT[ & | [ ———— A S :
=] Program Block | ! 2N\ £ : 4 : 5 : 5 :
L _hdalhl (R Syrnbol War Tupe Data Type Comment
@ Download
+-[=]l PPl Connection
+-( Use the Options button to select blocks to dovnload.
<5 o
= i
% Femote Address: 2
i | @ The project PLC twpe [CPU 221 REL 01.10] does not match the remate PLC
= ,E = Ins e type [CPU 224 REL 02.01]. Click the Change Project button to set the
3] project PLC type to match the remate PLC.
+
T— (20
3
+-
[zl
+ Options + | Change Project | Download ; a Cancel |
+ N\

A

Hinh 2-25 : Thiét 1ap download
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7.7.4. Chay chuong trinh:

Khi d3 Dowload chuong trinh thanh cong ta nhap vao PLC=RUN hoic biéu tugng

" hop thoai xuét hié

@ Place the PLC in BLUM mode?
| Te= Mo
\ \

\

Hinh 2-26 : Thiét |ap ché do RUN

7.7..5. Dung chuong trinh:

Muén Durng chuong trinh nhép vao PLC=STOP hoic biéu twong - , hop thoai xudt
hién ta chon Yes, nhu hinh :

@ FPlace the PLC in STOF mode™

r'es Mo

[
A\
D
8. CAu héi On tdp Hinh 2-27 : Thiét lap ché do stop
Bai tdp: Lap trinh mach dién diéu khién hai dong co khong dong bo 3 pha quay 1 chiéu.
- Nhén Start 1, dong co 1 khoi dong va lam viéc.
- Nhén Start 2, dong co 2 khoi dong va lam viéc.
- Nhdn Stop, 2 déng co ngirng

- Mach co bao vé qua tai cho 2 dong co
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Bai 3:
PIEU KHIEN PONG CO 1 CHIEU

Muc tiéu:
- Trinh bay dugc cac chirc nang ctia ham dac biét.
- Ung dung linh hoat cé4c chuc niang cua dic biét trong cac bai toan thuc té
- Lap trinh, két ndi, van hanh.
- Giai quyét cac cong viéc mot cach hé théng theo nhom.

Ngi dung chinh :
1. Cdc lénh ghi / xéa (set/ reset) gid tri cho tiép diém
1.1. Mach nho R-S: Mach nay c6 hai trang thai tin hi¢u ¢ ngd ra twong rng véi cac
trang thai tin hiéu dat & ngd vao. Néu ngd vao co trang thai 1 thi ngd ra c6 tin hiéu 1, khi
ngd vao co trang thai 1 thi ngd ra c6 tin hi¢u tin hi¢u 0. nguoi ta goi mach nay la mach
nhé tin hiéu ( giéng nhu mach ty giit trong diéu khién dung role ). Thay doi trang thai ngd
ra: Pat (Set) hodc Xoa (Reset)
1.2.1¢nh Set (S):
Lénh dung dé déng cac diém gian doan da duoc thiét ké. Trong LAD, logic diéu khién
dong dién dong cac cudn day dau ra. Khi dong diéu khién dén cac cudn day thi cac
cudn day dong cac tiép diém. Trong STL, 1énh truyén trang thai bit dau tién cua ngin
xép dén cac diém thiét ké. Néu bit nay co gia tri bang 1, cac 1énh S dong mot tiép diém
hodc mot day céc tiép diém (gidi han tir 1 dén 255). Noi dung cia ngin xép khong bi
thay ddi bai cac 1énh nay.

5- kit
s )
n Trong do: + S: Set

+ S- bit: Star bit (bit bat dau)
+n: SO bit cta chudi

+ Dang LAD: Péng mot ming bao gom n cac tiép diém ké tir dia chi S-bit, Toan hang
gdm L, Q, M, SM, V, C, T. (bit)

+ Dang STL: Ghi gia tri logic vao mot mang gom n bit ké tir dia chi S-bit
VD:Dua 5 bit 1én 1 bt dau tir Q0.0 dén Q0.4
+ Dang LAD:
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+ Dang STL: LD 10.0
S Q0.0 5
1.3.1énh ReSet (R): Lénh dung dé ngit cic diém gian doan d duoc thiét ké. Trong
LAD, logic diéu khién dong dién ngit cic cudn day dau ra. Khi dong diéu khién dén
cac cudn day thi cac cudn diy mo cac tiép diém. Trong STL, 1énh truyén trang thai bit
dau tién ciia ngan xép dén cac diém thiét ké. Néu bit nay co gia tri bang 1, cac lénh R
s& ngat mot tiép diém hodc mot diy céc tiép diém (giéi han tir 1 dén 255). Noi dung
ctia ngdn xép khong bi thay doi boi cac 1énh nay.
5- bit
R
L Trong d6: + R: Reset
+ S- bit: Star bit (bit bat dau)
+ n: S bit cta chudi
+ Dang LAD: Ngit mot mang bao gom n céc tiép diém ké tir dia chi S-bit. Néu S-bit lai
chi vao Timer hodc Counter thi 1énh s& x04 bit dau ra ctua Timer hodc Counter d6. Toan
hang gém I,Q, M, SM, V, C, T. (bit)

+ Dang STL: Xoa mdt mang gom n bit ké tir dia chi S-bit. Néu S-bit lai chi vao Timer
hodc Counter thi 1énh s& xo04 bit ddu ra caa Timer hodc Counter do.

VD:Pua 5 bit tir 1 xuéng 0 bat dau tir Q0.0 dén Q0.4

0.0

0.0 E )

LD 10.0
R Q00, 5
2. Piéu khién dong co khong dong bo 3 pha quay 2 chiéu.

2.1. Yéu ciu cOng nghé
- Nhdn MT déng co khéi dong va lam viéc quay theo chiéu thudn.
- Nhdn MN déng co khéi dong va lam viée quay theo chiéu nguorc.
- Nhdn D djng co ngieng
- Mach co6 bao vé qua tai

2.2. Nhiém vu:
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- V& dugc so ¢6 mach dong luc.

- Lap bang trang thai.

- V& 50 d0 két ndi PLC véi thiét bi ngoai vi

- Viét chuong trinh diéu khién PLC S7-200.

- Lap trinh trén phan mén PLC S7 — 200.

- Két ndi cac thiét bi ngoai vi, down load chuong trinh, chay chuong trinh.

- Kiém tra 15i dam bao hoat dong ding chuong trinh.

2.2.1. So' @6 mach ddng lyc:

L2 PE

1 3 5 7

iein i toll
1 -5

\V\A\ mi

3 &
4 1]

o ola s

w39 )

z 4 [

ut i w1 [FE
L~
w
el g o )

Hinh 3-1: So d6 mach déng luc

2.2.2. Lap bang dia chi ngd vao - ngd ra.

Ki hi¢u Dia chi Mb ta
RN 10.0 Bao vé¢ qua tai
S1 10.1 Dumng
MT 10.2 Diéu khién quay thuan
MN 10.3 Diéu khién quay nguoc
KT Q0.0 Khoi dong tir khéng ché dong co quay thuan
KN Q0.1 Khoi dong tir khéng ché déng co quay nguoc
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2.2.3.S0' d0 két ndi PLC véi thiét bi ngoai vi

RN
KT
10.0 Q0.0
S1 T
—
: 10.1 Qo.1
MT 71
| 102 Q0.2 KN
10.3 PLC Q0.3
MN 71
4~
Q0.4
Q0.5
Q0.6
Q0.7
24VDC coM CcOoOM
I I IN ouT
Hinh 3-2 :So d6 két n6i PLC
2.2.4.Chwong trinh
Network 1 dieu khien dong co quay thuan Network 2 diey khien dong oo quay nguoc
[ Metwork Comment [Netwark Comment
DUNGAOT MT:I0.2 KNGO kT-a00 DUNGI.1 MK:I0.3 KT:30.0 KN:30.1
| | | | | /| ¢ ) K | || | ¢
I 1 | 1 | N
KT:Q0.0 FM:Q0.1
| | |1
1 I 1 I
Symbol Address Comment Syrrbal Address Cornment
DUMG 101 DUNG 101
T 10.2 MM 0.3
3.Bai tdp

Bai tap 1:

- Nhdn MT déng co khéi dong va lam viéc quay theo chiéu thudn.

- Nhdn MN déng co khéi dong va lam viée quay theo chiéu nguorc.
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- Nhén D dong co nging
- Mach co bao vé qua tai
Bai tap 2:

Mach chét 13n nhau bang hai van tir

Qua vi¢c khoi dong S1 hodc S3 céc by nhd 1(van tir 1) hodc bo nhd 2(van tir 2) s€ duoc

dat. Nut nhan s2 1am nhiém vu cit mach.

- Lap bang dia chi ngd vao - ngo ra.

ky hiéu | Pia chi (toan hang) Giai thich (md ta)

S1 10.0 Nt nhan thudong ho
S2 10.1 Nt nhan thudng dong
S3 10.3 Nut nhan thuong ho
Y1 Q0.0 Van tur 1

Y2 Q0.1 Van tir 2

Chuong trinh (LAD):

[ Metwark Comment

Network 3 MNebwork, Title

10.0 Qo Qoo
| | | i
I 1 { =)
1
Metwork 2
|
101 Qoo
- ——Cn )
1

| Metwork. Comment

0.2 Qoo Qo
|
I

Hetwork 4

|
101 Qo1

—  ——C )

Bai 3: Mach tuan tu cudng burc bao 16i

Qua viéc khoi dong nat nhan S1 (10.0) ngd ra Q0.0 s& dugc dat. Khi nhn S2 (10.1) ngd ra
Q0.1 cling duogc dat. Bé“mg nGt nhan S3 ¢4 hai ngo ra s€ dugc dat nguoc lai. Khi c6 su )

thi cd hai bd nhé Q0.0 va Q0.1 ciing dugc dit nguoc lai qua nat nhin thuong déng S4
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(10.3). Nt nhan thudng dong S5(10.4) d& phuc hdi mach, khi d6 qua trinh méi co6 thé bat

dau.

- Lap bang dia chi ngd vao - ngd ra.

ky hiéu dla chi (toan hang) Giai thich (m6 ta)
S1 10.0 Nt nhan thudng hé
S2 10.1 Nt nhan thuong ho
S3 10.2 Nt nhan thuong dong
S4 10.3 Nut nhan thuong dong
S5 10.4 Nt nhan thuong dong
K1l Q0.0 Khoi dong tur
K2 Q0.1 Khoi dong tur
H1 Q0.2 Pén bao
-Chuongtrinh(LAD)
Metwork 1 Metwork, Title
[ Metwark Comment
0.0 no.2 RLIN]
| | /| (s)
1
Metwork 2
|
0.2 (0.0
| /| ( i )
0.3
| /|
Metwork 3
|
101 Q0.0 Go.2 o
| | | /| ()
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MNetwork 4

0.2 Lo
— /| (RD
1
10.3
| /|
Metwork 5
|
0.3 Loz
| /| (s
1
Metwork &
|
10.4 Loz
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BAI 4:
PIEU KHIEN HE THONG PONG CO KHOI PONG TUAN TU'.

Muc tiéu:
- Trinh bay dugc cac chirc nang cia Timer
- Ung dung linh hoat cé&c chic nang caa Timer trong cac bai toan thyc té
- Lap trinh, két ndi, van hanh.
- Giai quyét cac cdng viéc mot cach hé théng theo nhém.

Ngi dung chinh:

1. Timer (Bé dinh thoi )
- Timer la bd tao thoi gian tré gifra tin hi€u vao va tin hi¢u ra nén trong diéu khién van
thuong goi 1a khau tré.

- §7-200 c6 128 Timer (CPU-214; CPU-224) duoc chia lam 2 loai khac nhau,

do la:

- Timer tao thoi gian tré khong c6 nhé

+ On delay Timer - ky hi¢u la TON: Timer mé cham khong c6 nhé

+ Off delay Timer - ky hi¢u la TOF: Timer dong cham khong c6 nhé

- Timer tao thoi gian tré c6 nhé (Timer on delay retentive), ky hiéu 1a TONR.

- Hai kiéu Timer cta S7-200 (TON va TONR) phan biét v&i nhau ¢ phan tng ctia nd
doi voi trang thai dau vao.

- Ca hai Timer kiéu TON va TONR cung bét dau tao thoi gian tré tin hiéu ké tir thoi
di€m c6 sudn 1€n & tin hi¢u dau vao, tuc 1a khi tin hi€u dau vao chuyén trang thai logic tu
0 1én 1, duoc goi la thoi gian timer dugc kich, va khong tinh khodng thoi gian khi dau vao
c6 gia tri logic 0 vao thoi gian tré tin hi¢u dat trude.

- Khi dau vao c6 gia trj logic bang 0, TON tu dong reset con TONR thi khong. Timer
TON dugc dung dé tao thoi gian tré trong mdt khodng thoi gian ( mién lién thong ), con
v61 TONR thoi gian tré sé dugc tag ra trong nhiéu khoang thoi gian khac nhau.

- Timer TON va TONR bao gom ba loai v6i ba do phan giai khac nhau, d6 phan giai
ims, 10ms, va 100ms. Thoi gian tré dwoc tao ra chinh la tich cia do phdn gidi cua bo
timer dwoc chon va gia tri dat truoc cho timer.

- Céc loai Timer cta S7-200 (d6i véi CPU-214; CPU-224) chia theo TON, TONR va
d6 phan giai bao gom:
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Lénh Do phan giai Gia tri cuc dai CPU 224
1 ms 32,767s T32 vaT96

TON 10 ms 327,675 T33:T36; T97+ T100
100 ms 3276,7s T37-T63; T101+ T127
1ms 32,7675 TO vaT64

TONR 10 ms 327,675 T1:T4; T65-T68
100 ms 3276,7s T5-T31; T69+T95

-Cu phép khai bao sir dung Timer trong LAD nhu sau:

LAD Mo ta Toéan hang
T Khai bao Timer sb hiéu xxx kiéu | Txxx (word )
TON dé tao thoi gian tré tinh tir CPU 214:CPU 224:
=IN  TON khi ddu vao IN dugc kich. Néu | 732 = T63 va T96 =

nhu gi4 tri dém tic thoi 16n hon | 7197

hodc bang giad tri dat trudc PT PT: VW, T, ( word ),

C, IW, QW, MW,
SMW, AC, VD, *AC,

BT thi T-bit c6 gia tri logic bang 1.
C6 thé reset Timer kiéu TON

bang 1énh R hodc bang gia tri

. A AIW, Const.
logic 0 tai dau vao IN
LAD Mo ta Toéan hang
Tow Khai bao Timer s6 hiéu xxx kiéu | Txxx (word )
J_ TONR dé tao thoi gian tré tinh tir CPU 214:CPU 224:
IN TONR khi dau vao IN duoc kich. Néu nhu TO ~ T31 va T64 =

gid tri dém tc thoi 16n hon hodc | Tg5
bing gia tri dit trudc PT thi T-bit
PT cd gia tfi logic bﬁng 1. Chi co thé
reset kiéu TONR bang Iénh R cho
T-bit

PT: VW, T, (word ),
C, IW, QwW, MW,
SMW, AC, VD,
*AC, AIW, Const.
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Khi sir dung timer kiéu TONR, gia tri dém tic thoi duge luu lai va khong bi thay doi
trong khoang thoi gian khi tin hiéu du vao co gi tri logic 0. gia tri cua T-bit khong dugc
nhé ma hoan toan phy thudc vao két qua so sanh giita gia tri dém tic thoi va gia tri dat
trudce.

Khi reset mot bd timer, T-wodr va T-bit cia n6 dong thoi duoc xo04 va cd gia tri bang 0,
nhu vy gia tri dém tac thoi duoc dit vé 0 va tin hiéu dau ra cling c6 trang thai logic béng
0.

2. Diéu khién 4 ddng co khong dong b 3 pha khéi dong tuan tu.
2.1. Yéu ciu cong nghé:

Khi nhdn START: Hé thong dong co hoat dong tir dong co cudi day chuyén dén
dong co dau diy chuyén lan luot cach nhau 5 giay.

Khi nhan nit STOP: Hé thong dong co
2.2. Nhiém vu:
- V€ mach dong luc.
- Lap bang xac 1ap ngd vao/ra.
- V& so d6 nbi day PLC.

- Viét chuong trinh PLC S7-200 theo ngén ngit LAD trén phdn mém STEP7-Microwin
V3.2 hoac V4.0.

- Két nbi thiét bi ngoai vi, download, van hanh chuong trinh trén S7-200, CPU 224.

2.2.1. Mach dong luec:

PE===9F=9 =71 -T--.--.-m—--'u-- F=-r-rr -fr"rfr"t-er--

00005000
AP R R

Hinh 4-1 :So d6 mach dong lyc
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2.2.2. Lap bang dia chi ngo vao - ngo ra.

Ky hiéu | Toan hang Mo ta
STOP 10.0 Ding hé thong
START 10.1 Khoi dong hé thong
K1 Q0.0 Contactor khong ché dong co 1
K2 Q0.1 Contactor khong ché dong co 2
K3 Q0.2 Contactor khong ché dong co 3
K4 Q0.3 Contactor khong ché dong co 4

2.2.3.S0' d6 két ndi PLC véi thiét bi ngoai vi

sTOP
M
R p— K1
- 10.0 Q0.0
-
. K2
10.1 0.1
START Q
K3
Qo.2
plc
Ka
Qo.3
24vDC coMm com
I | IN out

Hinh 4-2 :So d6 két ndi PLC

59



2.2.4. Chuong trinh:

Metwork 1 dieu khien dong co 1
[ Metwork Comment
ghop1:10.0 gtart:10.1 k1:00.0
| | | r )

1 1 I p
k1:00.0 T37
| |
l I I TOM

S04PT 100 s
Metwork 2 dieu khign dong co 2
[ Network Comment
T37 k2001
| | r
| LY )
T38
IM TOM
504 PT 100 ms
Metwork 3 dieu khien dong co 3
[ Metwork Comment
Taa k3002
| | r
| I p )
T3
I TOM
a04PT 100 s
Metwork 4 dieu khien dong co 4
| Metwark Comment
T3 kd:00.3

3. Bai tap wng dung Timer

Bai 1 : Khi nhdn START: Hé théng dong co hoat dong tir dong co cudi day chuyén
dén dong co dau day chuyén lan luot cach nhau 05 giay.

Khi nhan nit STOP: Hé théng dong co dimg tir dong co dau day chuyén dén dong
co cudi ddy chuyén lan luot cach nhau 10 giay.

Bai 2 : Khi nhan START: Hé théng dong co hoat dong tir dong co cudi day chuyén
dén dong co dau day chuyén lan luot cach nhau 05 giay.
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Khi nhan nat STOP: Hé théng dong co dimg tir dong co dau day chuyén dén dong
co cudi diy chuyén lan lugt cach nhau 10 giy.

Khi c6 sy c6 qua tai cua dong co nao thi den cua dong co do sang.
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PIEU KHIEN DAY CHUYEN DPONG GOI SAN PHAM
Muc tiéu:

- Trinh bay dugc cac chuc nang cua counter.

- Ung dung linh hoat c4c chirc ning cua counter trong cac bai toan thyc té
- Lap trinh, két ndi, van hanh.

- Giai quyét cac cdng viéc mot cach hé théng theo nhom.

Ngi dung chinh :

1. Counter (B dém )

Counter 1a bd dém thuc hién chic nang dém suon xung trong S7-200. Cac bd dém
ctia $7-200 duoc chia ra 1am 2 loai: B6 dém tién (CTU) va Bo dém tién/ lti (CTUD).

1.1. Bo dém tién (CTU):

Bo dém tién dém sb suon 1én cua tin hiéu logic dau vao, tirc 1a dém sb 1an thay doi
trang thai logic tir 0 1én 1 cta tin hiéu. S6 xung dém duoc ghi vao thanh ghi 2byte cia bo
dém, goi 1a thanh ghi C-word.

No6i dung cua thanh ghi C-word, goi la gia tri dém thrc thoi ctia bd dém, luon duoc so
sanh voi gia tri dat trude ciia bd dém, duoc ky hiéu 1a PV. Khi gia tri dém tic thoi bang
hodc 16n hon gia tri dit trude nay thi bd dém bao ra ngoai bang cach dat gia tri logic 1
vao mdt bit dac biét cia nod, goi la C-bit. Truong hop gia tri dém tic thoi nho hon gia tri
dat trudce thi C-bit co6 gia tri logic 1a 0.

Khac véi cdc bd Timer , cdc bd dém CTU déu c6 chan ndi véi tin hiéu diéu khién xo0a
dé thuc hién viéc dat lai ché d6 khai phat ban dau (reset) cho bo dém, duoc ky hiéu bing
chir cai R trong LAD, hay dugc qui dinh 14 trang thai logic ciia bit d4u tién cua ngan xép
trong STL. Bo dém duoc reset khi tin hiéu xo4 nay c6 muc logic 1a 1 hodc khi 1énh
R(reset) dugc thuc hién véi C-bit. Khi bd dém dugc reset, ca C-word va C-bit déu nhan
gia tri 0.
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LAD Mo ta Toan hang

Khai bdo bd dém tién theo sudn 1én cua | Cxxx (word)
CU. Khi gia tri dém trc thoi C-word CXXX | cpy 224: CO =
- ] CTU 16n hon hoac b::ing gia tri dat trudec PV, C- | c47 va Cc80 =
bit (cxxx) ¢6 gia tri logic bang 1. B§ dém | c127

(e

= dl‘;l'(_)fc resetAkhlA’ dau \fao R;CO gla. tri logic PV( word ): VW,
i bang 1. B dém ngung dém khi C-word T. C. IW, QW
Cxx dat gia tri cuc dai (32.767). MW. SMW, AC.
VD, *AC, AIW,

Const.

1.2. Bo dém xudng (CTD):

oy
—LCD CTD

LD

s 1s

— Khi ¢i tin hiéu preset & chn LD (CTD) thi gi tri #ém ctia Cxxx duoc set vé gi
tri dat PV .

CD : ngd vao dém xudng

— Pdi v6i bd dém xudng CTD: Khi gi tri dm cua Cxxx = 0 thi trang thai Cxxx
la ON (1), nguoc lai 1 OFF(0).

Example of CTD Counter Instruction for SIMATIC LAD, FBD, and STL

Metweark 1 Metwark 1
0.0 cA1 c1
—| I— chhr CTD 00— CTD
0.1 = LD
0.4 P Y
H e
Metweark 2
+E =P Qo0
oo 1

Metwark 2
a

_l C1 I_(DEI.)

63



1.3. Bj dém tién / lii (CTUD):

B dém tién / Iui dém tién khi gip suon 1én cia xung vao cong dém tién, ky hiéu 1a
CU trong LAD hoic bit tht 3 ctia ngin xép trong STL, va dém 1ui khi gip sudn cta xung
vao cong dém Iui, duge ky hiéu 1a CD trong LAD hoic bit thtr 2 ctia ngin xép trong STL.

Giéng nhu bd dém CTU, bo dém CTUD cling dugc dua vé trang thai khoi phat ban
dau bang 2 cach.

Khi dau vao logic ctia chan x6a, ky hiéu bang R trong LAD hoic bit thi nhat ctia ngin
xép trong STL, c6 gia trj logic 1 1 hodc bang 1énh R (reset) voi C-bit cua b dém.

CTUD c6 gia tri dém tirc thoi dung bang gia tri dang dém va duoc luu trong thanh
ghi 2 byte C-word ctia bo dém. Gia tri dém tirc thoi ludn dugc so sanh véi gia tri dat
truéc PV ciia bo dém. Néu gia tri dém tic thoi 10n hon bang bang gia tri diat trude thi C-
bit c6 gia trj logic bang 1. Con cac trudng hop khac C-bit ¢6 gia tri logic bang 0.

Bo dém tién CTU c6 mién gid tri dém tirc thoi tir 0 dén 32.767. Bo dém tién/lui CTUD
c6 mién gid tri dém tirc thoi 14 -32.767 + 32.767.

Céc bo dém duoc danh sb tir 0 dén 127 (d6i voi CPU 224) va ky hiéu bang Cxxx, trong
d6 xxx 1a sb thtr tu cia bo dém. Ky hiéu Cxxx déng thoi cling 1a dia chi hinh thic cua C-
word va ctia C-bit. Miic du dung dia chi hinh thtrc, song C-word va C-bit van dugc phan
biét v6i nhau nho kiéu 1énh str dung 1am viée véi tir hay voi tiép diém (bit).

Lénh khai bao st dung bo dém trong LAD nhu sau:

LAD Mo ta Toéan hang

Khai bdo bd dém tién/lli, dém tién theo | Cxxx (word)
suon 1én ctia CU va dém lui theo suodn 1én CPU 224: C48 =
={CU CTUDL | cia CD. Khi gia tri dém tac thoi C-word | c7g

(20,

P Lo? hCon hoéc’ bénfi gilé tfi d:l“t tmeBPAV&;C- PV( word ): VW,

e g dé i ki Couord it gi o oge | - . IWo QW

| 1 Sword dat g1 ey smw, AC,

Py dai (3.?.76‘7) va .rigu’g dém lui khi C-word VD, *AC, AIW,
dat gia tri cuc ti€u (-32.767) CTUD reset Const.

khi dau vao R c6 gia tri logic bang 1.

2. Piéu khién dy chuyén déng géi san phim.

2.1. Yéu cau cong nghé:

Ldp trinh PLC diéu khién kiém sodt ddy chuyén dong hép, véi yéu cau sau:
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- Khi nhdn START ddy chuyén hop vin hanh. Khi cam bién hdp phdt hién thi day
chuyén hdp dirng lai, ddy chuyén san pham bat dau hoat déng. Khi cam bién san pham
phat hién thi b dém ting lén 1. Khi dém du 10 san pham thi ddy chuyén san pham dimg
va day chuyén hép lai bat dau chuyén déng.

Khi nhan STOP hé thong dirng.

So do cong nghé, bang trang thdi nhw sau:

Bang chuven hdp

2.2. Lap bang dia chi ngé vao - ng0 ra.

Ky hiéu | Dia chi | M0 ta

SO 10.0 Nut khoi dong START

S1 10.1 Nut dieng STOP

52 10.2 Cdm bién hép

S3 10.3 Cdm bién san pham

K1 Q0.1 DPéng co bang chuyén thing

K2 Q0.0 Péng co bing chuyén sian pham
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Metwork 1 khoi dong he thong
| Metwark Comment
start:[0.0 stop1:10.7 k0.0
l | l r
— | . { )
0.0
| l
| |
Syrmbal Address Comment
shart oo
stop 0.1

Metwork 2 bang chuven hop hoat dong

k0.0 k4001 bc_hop:Q0.0
| l | l r )
| | | | Yo,
Hetwork 3 cam hien hop phat hien hop phat ra 1 sung de dung bang chuyen hop
M0.0 ch_hop:l0.2 1401
| | | | | | r
1 1 /1 | N (s)
1
Symbol Address Comment
ch_hop 0.2
Metwork 4 bang chuven zan pham hoat dong
|
k0.0 be_hop:Q0.0 C1n be_zan_pham:00.1
| | | | | | r
1 | | | | I L
Hetwork 5 dem zan pham
|
k0.0 ch_zan_pham:10.3 cin
| | | | | |
| [ | [ | P | Cu CTu
Cin
| l
- R
104P
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3. Bai tap:
Bai tap 1:

Ldp trinh PLC diéu khién dong co khéng dong bo xoay chiéu 3 pha rotor long séc lam
viéc theo yéu cdu sau:

Chay thudn (nghich) 7giay.
Ngung 3 giay.
Chay nghich (thudn) 7giay.
Qud trinh trén ldp lai 3 lan.
Mach ¢é bdo vé cdc su ¢ ngcfn mach, qua tai.
Bai tap 2:
Ldp trinh PLC diéu khién hai déng co lam viéc theo yéu cau sau:

Béng co P lam viée 5 gidy roi ngirng, sau dé dén dong co B2 ti dong lam viée 5 gidy
réi ngieng 5 gidy. Pong co B2 Idp lai 3 lan nhiwe vdy, ké dén chu ky lam viéc cia hai déng
co lap lai 5 lan roi nghi.

Muon lam viéc nita thi khoi dong lai.

Mach co bao vé cac sw co ngan mach, qud tdi.
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BAI 6

PIEU KHIEN TRAM KHI NEN CO HAI XY LANH

Muc tiéu :

- Ung dung chdng trong céc bai toan thuc té

- Lap trinh, két néi, van hanh.

- Giai quyét cac cdng viéc mot cach hé théng theo nhom.
Ngi dung chinh :

1. Chikc ning truyén déin

1.1. Truyén dén Byte; Word; Doubleword I,‘;T [ v s |
g =i
- Phép truyén Move Byte s& thyc hién copy dit liéu Byte tai If —w__ our |-
~ N \ A 7. . ~ o
ngod vao IN va truyén to1 Byte tai ngd ra OUT. o
- Phép truyén Move Word s¢ thuc hién copy dir liéu Word tai i our |
ngd vao IN va truyén té61 Word tai ngd ra OUT. T
—EW TENHO [—
- Phép truyén Move DoubleWord s€ thyc hién copy dir li¢u =
doubleword tai ngd vao IN va truyén t&é1 doubleWord tai ngd e E L
ra OUT. —IHN QT |—
- Phép truyén Move Real s¢€ thuc h1¢n‘copy mot sO thuc 32 bit F o o
tai Double Word ngé vao IN va truyén t61  doubleWord tai | I& | Mo im0
ngﬁ ra OUT. MOSWER TN, OUT
v 7 7
221 222 224
- Khi x4y ra 16i thi ngd ENO bi SET =0
Move... Inputs/Outputs Operands Data Types
IN VB, IB, QB, MB, SB, SMB, LB, AC, Constant, *VD, BYTE
Byl *AC, *LD
ouT VB, IB, QB, MB, SB, SMB, LB, AC, *VD, *AC, *LD BYTE
IN VW, IW, QW, MW, SW, SMW, LW, T, C. AIW, WORD. INT
Constant, AC *VD, *AC. “LD
yeud ouT VW, T, C, IW, QW, SW, MW, SMW, LW, AC, AQW, WORD, INT
VD, *AC, ‘LD
IN VD, ID, QD, MD, SD, SMD, LD, HC, &VB, &IB, &QB, | DWORD, DINT
Double Word &MB, &SB, &T, &C, AC, Constant, *VD, *AC, *LD
ouT VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *AC, LD DWORD, DINT
IN VD, 1D, QD, MD, SD, SMD, LD, AC, Constant, “VD, REAL
Real *AC, *LD
ouT VD, 1D, QD, MD, SD. SMD, LD, AC, *VD, *AC, LD REAL
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1.2. Truyén mét ving nhé dir ligu

- Phép truyén Block Move Byte, Block Move word, Block Move Doubleword sé& thuc
hién truyén mot sé lugng Byte (N) c6 dia chi Byte dau tai ngd vao IN sang ving nhé c6

dia chi dau tai ngd ra OUT.

N 14 s6 lugng Byte c¢6 gi6i han tir 1 dén 255.

Vi dy vé truyén mét mang dir liéu BLKMOV: Trong vi du ndy mot mang dit liéu thir nhat
gém 4 Byte (N= 4) thudc ving nhé V c6 dia chi dau tir VBO dugc truyén dén mot ving

nhé V ¢6 dia chi dau tir VB 100 (mang 2). Dit liéu tai mang 1 van khong dbi.

LAD STL

12.1 BLEMOV Mowe LD IZ.1

F——En  Ewo

VBZ0 | IN OUT[ VEL100

Asray 2 (VB100 1o VB103)

Array 1 (VE20 10 VB23) o | =M vB20, VE100, 4

41
FBD
BLEMGV |
I2,1—|{EN  ENO
YEZOIN  OUT| VB1O0
o b
Application

VB20 VB2 VBZ2  VBZ3
Amay1 30| a1 | [az] | a3

block movea

VB100  WB101  VB10Z2  VB103
aay2 (30| [a31 | [a3z] | 3]

2. Chirc nang
dich chuyén

2.1.Dich phai Byte SHR B va Dich trai Byte SHL._B:

Céc lénh SHR B va SHL B s& dich dir li¢u tai Byte ngd vao IN sang phai
hodc sang trai voi s6 vi tri dich duoc nhap tai N, két qua dugc chura vao Byte
ngd ra OUT. O cac 1énh SHIFT thi tai vi tri cac Bit bi dich s& lép déy bﬁng
$6 0. SO vi tri Bit can dich duoc nhap tai ngd N <=8. Viéc anh hudng dén cac
Bit nhd dic biét (SM1.0 va SM1.1) xin xem thém trong sb tay.

omm o=

EHR B

EN TEND

IN ouT

SHL B

EN END

IN ouT

5
T
L

SRB

SLE

OUT,N
OUT,N

Vi 7
21 222 24
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Inputs/Outputs

Operands

Data Types

IN, OUT

VB, IB, QB, MB, SE, SME, LB, AC, *VD, *AC, "LD

BYTE

M

Bang gidi han ving todn hang va dang di liéu —

2.2. Dich phai Word SHR_W va Dich trai Word SHL_W:

Céc 1énh SHR_ W va SHL W sé dich dir li¢u tai Word ngd vao IN sang phai
hodc sang trai voi sb vi tri dich dugc nhédp tai N, két qua duoc chira vao
Word c6 dia chi tai ngd ra OUT. Tai vi tri cac Bit bi dich sé& lép dﬁy béng )
0. Sé vi tri Bit can dich dugc nhap tai ngd N<=16. Viéc anh hudng dén cac
Bit nhd dic biét (SM1.0 va SM1.1) xin xem thém trong sb tay.

Inputs/Outputs Operands Data Types
TN TV, IV, CIVY, MY, SV, SMWY, LW, T, C, AV, AC, Constant, "vD, WORD
“AC, *LD
N \E, B, OB, MB, SB, SMEB, LB, AC, Constant, VD, *AC, *LD BYTE
ouT WAV, IV, CIVY, WMWY, SW, SMW, LW, T, C, AC, *vD, "AC, *LD WORD

Bdng gidi han ving todn hang va dang dit liéu hop

2.3. Dich phai Doubleword SHR_DW va Dich trai SHL. DW:

Dich phai DoubleWord SHR_DW va Dich trai Word SHL_W:

Céc 1énh SHR_ DW va SHL DW s¢ dich dir liéu tai DoubleWord ngd vao IN
sang phai hoac sang trai voi s6 vi tri dich dugc nhap tai N, két qua duogc chira
vao DoubleWord c6 dia chi tai ngd ra OUT. Tai vi tri cac Bit bi dich s€ dugc

lép dﬁy béng s6 0. Sb vj tri Bit can dich duoc nhap tai ngd N<= 32. Viéc

SHR_W
EN  TENQ|

Sww 5=
L

=18 oUT

SHL W
—EN TENQ -

—IH QUT|-

s
T
L

SRW OUTN

LW OUTN

v 7 I/
21 29 24

SHR_DW
EN  TEND

—|IN ouT

Suel oo
|

—|IN ouT

SHL _DW
—|eN TEwO [~

—n

OUT, N

SLIv OUT, N

&
T | |[swo
L

anh huong dén cac Bit nhé dic biét (SM1.0 va SM1.1 ) xin xem thém trong | Z 2 Z
Inputs/Outputs Operands Data Types
IN VD, 10, Q0, MD, D, SMD, LD, AC, HC, Constant, VD, *AC, *LD | OWORD
N VB, IB, (1B, MB, SB, SME, LB, AC, Constant, VD, "AC, LD BYTE
ouT VD, 1D, QD, MO, SD, SMD, LD, AC, *VD, *AC, *LD OWORD

Bdng gidi han viing todn hang va dang dit liéu hop
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3. Chirc nang so sanh

Khi Iap trinh, néu c6 cac quyét dinh vé diéu khién duoc thuc hién dua trén két qua cua
viéc so sanh thi c6 thé st dung 1€nh so sanh cho byte, tir hay tir kép cuia S7-200.

LAD sir dung 1énh so sanh dé so sanh cac gia tri cta byte, tir va tir kép (gia tri thuc
hoic nguyén). Nhitng 1énh so sanh thudng 13 so sanh nhé hon hodc bing (<=); so sanh
bang (=) va so sanh 16n hon hoic bang (> =).

Biéu dién cac 1énh so sanh trong LAD:

LAD Mo ta Toan hang
nl_l ==f |_ - Tié_p diém dong khi | nl. n2(byte): VB, IB,
nl=n2 QB, MB, SMB, AC,
nl _I == |_ n2 B = byte Const, *VD, *AC
- | = Integer = Word
nl_l =D I_n2 g

D = Double Integer

n1_| = I_n2 R = Real

i — Tiép diém dong khi | n1. n2(Word): VW, T,
nl n2 nl>=n2 QW, MW, SMW, AC,
n1_ \d _n2 B = byte AlIW, Const, *VD, *AC

| = Integer = Word
ni" | gl  n2 D = Double Integer

] - R = Real
nl n2
= Tiép diém doéng khi | n1. n2(Dword): VD, ID,
n n nl<=n2 QD, MD, SMD, AC,
n1—1 < 2 B = byte HC, Const, *VD, *AC

0 | = Integer = Word
n1— 1 n2 _
D = Double Integer
n1— 1 2 R = Real
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4.Yéu cau

Hé thé ng gom céac xylanh duoc thiét ké ¢ hinh bén.

I Cudnder mobon - tgna-edge _'_]

Hinh 5-1 :So dd bd tri thiét bi

1. Khi gat cong tac thi xylanh chay tai, khi gat céng tic trg lai thi xylanh tu rat vé vj tri
ban dau.

2. Khi nhan nut Start thi xylanh chay t6i, khi nhan nut Stop thi xylanh tu rat vé vi tri ban
dau.
3.Nhan nGt PB1 thi xylanh chay ra, gap cam bién ngoai thi xylanh tu
dung.

Nhan nit PB2 thi xylanh chay vao, gap cam bién trong thi xylanh tu dung.

4.Mbi lan nhan nat khoi dong Start, xylanh chay ra, gap hanh trinh ngoai
thi xylanh ty rat vé&. Gap hanh trinh trong thi xylanh ty dimg. (Piéu khién xylanh twong
tu nhudao chiéu quay dong co, dung 2 ngo ra.)

5. Khi nhan ndt Start thi xylanh chay téi, sau 5 gidy xylanh tu rat vé.

6. Khi nhan nat Start thi xylanh chay téi, gap cam bién Gh1 thi xylanh tu rat vé, gap
Gh2 thi chu ki méi tiép tuc. Xylanh chi ding khi nhan nit Stop.

7. Khi nhan nat Start thi xylanh_1 chay téi, gap cam bién Gh1 thi xylanh_2 chay téi,
gap cam bién Gh3 thi xylanh_2 chay IUi, gap cam bién Gh4 thi xylanh_1 chay Iui.

5. So' d6 két ndi plc
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LT s

AT ORELAY

SIEMENS S§7-200)

INPLTT
%A el ol O Ly Ll S s LT 3N 1D LD LY 1Y LY LS M L
elelelelielisiglilgleoleleleleolelelole

AR ]l L ]|
| FU »

Hinh 5-2 :So d6 két ndi plc

6. Cac buéc thuc hién:

1.
2.

8.
9.

Mo may tinh

N&i cap PC/PPI vao PLC va may tinh

Cép ngudn cho PLC

M& phan mém Step7-Microwin

Kiém tra két ndi gitra PLC va may tinh

Viét chuong trinh sir dung céc Iénh co ban (thuong ho, thudng dong, out)
Nap chuong trinh

Chay chuong trinh

Kiém tra chuong trinh haot dong

10.Lap lai budce 4 khi tiép tuc.

7. Bai tap ap dung:
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Lap trinh plc diéu khién xylanh theo so d6 sau:

Hanh trinh bwérc:

11 ) II 3 111 4 v c=1
1
0
1
B
So' @6 mach dong luc: 0
51 [TIITpEOTUT] 52 S4  [TTITIITIT[ITIT) 53

4 )2 2
‘”‘VT{ AN il Nich
1 3
VAN VAN

So @6 két ndi plc véi xylanh
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P
10.0
m
s2 .
_-—-/—_‘
10.1
s3
IR e TP
sS4 Q
L~ 1 103
ss 9
1 104
S6 (o
T 1 05
24VDC coM
| | IN

PLC

Q0.0

Q0.1

Q0.2

Q0.3

Q0.4

Q0.5

Q0.6

Q0.7

com
ouT

Hinh 5-3 :So dd két ndi PLC
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PIEU KHIEN HE THONG PONG CO DUNG HAM CHUONG TRINH CON.
Muc tiéu:

- Trinh bay dugc cach khai bao chuong trinh con

- Ung dung ching trong cac bai toan thuc té

- Lap trinh, két ni, van hanh.

- Giai quyét cac cong viéc mot cach hé thong theo nhom.

Ngi dung chinh :

1. Lénh nhdy va goi chwong trinh con

Céc 1énh cua chuong trinh, néu khong c6 nhirng 1énh diéu khién riéng, s€ duoc thuc hién
theo thir tu tir trén xudng dudi trong mot vong quét. Lénh diéu khién chuong trinh cho
phép thay d6i thir ty thuc hién 1énh. Chung cho phép chuyén thir tu thuc hién, dang 18 ra
1a Iénh tiép theo, tdi mot 1énh bat ky nao khac ctia chuong trinh, trong d6 noi diéu khién
chuyén dén phai dugc danh dau béng mot nhan chi dich. Thudc nhoém 1énh diéu khién
chuong trinh gdm: 1énh nhdy; 1énh goi chuong trinh con. Nhan chi dich, hay goi don gian
la nhan, phai dugc danh dau trude khi thuc hién 1énh nhay hay Iénh goi chuong trinh con.

Viéc dit nhan cho 1énh nhay phai nam trong chuong trinh. Nhan ciia chwong trinh con

hodc chuong trinh xit 1y ngat duge khai bao ¢ dau chuong trinh. Khong thé dung 1énh
nhay JMP d& chuyén diéu khién tir chwong trinh chinh vao mot nhan bat ky trong chuong
trinh con hodc chwong trinh xit Iy ngat. Twong tu nhu vay ciing khong thé tir chuong trinh
con hodc chuong trinh xir 1y ngit nhay vao bat ky mot nhan nao nam ngoai cac chuong
trinh do.
Lénh goi chuong trinh con 14 1énh chuyén diéu khién dén chuong trinh con.khi churong
trinh con thyc hién xong cac phép tinh ctia minh thi viéc diéu khién lai duoc chuyén vé
lénh tiép theo trong chwong trinh chinh nim ngay sau 1énh goi chuong trinh con. Tir mot
chuong trinh con c6 thé goi duoc mot chuong trinh con khéc trong né, c6 thé goi hu vay
nhiéu nhét 1a 8 lan trong S7-200. Trong mot chuong trinh con ¢6 1énh goi dén chinh no,
vé nguyén tac khong bi cam song phai dé ¥ dén gisi han trén.
Néu 1énh nhay hay 1énh goi chuong trinh con dugc thuc hién thi dinh ngan xép luén c6
gi4 tri logic 1. Béi vay trong chuong trinh con cac 1énh c6 diéu kién duogc thyc hién nhu
cac lénh khong diéu kién. Sau cac 1énh LBL(Pbat Nhan) va SBR, 1énh LD trong STL s€ bi
vO hiéu hoa.
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Khi mot chuong trinh con dugc goi, toan bo ndi dung ctia ngan xép s& dugc cat di,
dinh cua ngan xép nhéan gié tri logic méi 1a 1, cac bit khic con lai ctia ngan xép nhan gia
tri logic 0 va diéu khién duogc chuyén dén chuong trinh con da dugc goi. Khi thyc hién
xong chuong trinh con va trudc khi diéu khién duge chuyén tré lai chuong trinh da goi
n6, ndi dung ngin xép da duoc cét giir trudc d6 s& duoc chuyén tro lai ngin xép.

Noi dung ctia thanh ghi AC khéng duogc cét giit khi goi chuong trinh con, nhung khi mot
chuong trinh x@ Iy ngit duoc goi, ndi dung cua thanh ghi AC s& duoc cit gitt trude khi
thue hién chuong trinh xir Iy ngit va nap lai khi chuwong trinh x@ 1y ngit da duoc thuc
hién xong. B&i vay chuong trinh xit 1y ngit c6 thé ty do sir dung 4 thanh ghi AC cua S7-
200

Lénh nhay JMP va 1énh goi chuong trinh con SBR cho phép chuyén diéu khién tir vi tri
nay dén vi tri khac trong chuong trinh. Ct phap ctia JMP va SBR trong LAD va STL déu
c6 toan hang 1a nhan chi dich(noi nhiy dén, noi chira chuwong trinh con)

LAD STL Mo ta Toan hang

JPM  n | Lénh nhay thuc hién viéc chuyén n: CPU 212: 0 +63

n
4[ IPM J didu khién dén nhan n trong mot CPU 214: 0 =255
chuong trinh (224)

LBL n | Lénh khai bdo nhan n trong mot

LBL: \
n chuong trinh

CALL

- n CALL n | Lénh goi chuong trinh con, thuc | n: CPU 212: 0 +15
] hién php chuyén diéu khién dén CPU 214: 0 ~255

chuong trinh con ci nhn In (224)

SBR n | Lénh gn nhn cho mdt chuong trinh

SBR: n con

CRET Lénh tr& vé chuong trinh d goi | Khdng co
4[ e ] chuong trinh con cf diéu kién (bit

dau cua ngan xe&p ci gi tri logic
bang 1).

4[ RET ] RET Lénh tré vé chuong trinh & goi
chuong trinh con khong diéu kién

2.Vi du tao chwong trinh con:

Lap trinh diéu khién 2 dong co lam viéc nhu sau:
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Nhén start 1 dong co 1 1am viéc sau 5s dong co 2 1am viéc

Nhén stop 1 2 dong co ding

Lap trinh diéu khién 2 dong co lam viéc nhu sau:

Nhén start 2 dong co 1 lam viéc sau 10 s dong co 2 lam viéc

Nhén stop 2 2 dong co ding

Yéu ciu tao 2 chuong trinh con

Chuong trinh chinh (main)

[ PROGR&M COMMENTS

Metwork 2

fdcz 0.3

)

Network 1
SHO.0 chuong_trink_1
|
| N
stop1:10.0
I I stop_1
shart_z:10.2 skart_1:10.1
—l /! I I I start_1
dcldc_1:00.0
de2fde_200.1
Hetwork 2
Sk0.0 chuong_trink_2
|| 2
stop_2:10.3
—l I stop_2
start_2:10.2 start_1:10.1
I I I ! I start_2
declfde_1:000
dedfde 2001
Chuwong trinh con 1:
Symbal War Type Data Type
EM IM BOOL
LO.0 | stop_1 I BooL
L0 | star_1 I BooL
I
IN_0UT
| SUBROUTIMNE COMMENTS
Network 1 Metwork Title
[Metwark Comment
ztapl:10.0 Hstart_1:L01 #de1:L0.2
| | ] ¢ )
I | 1 I A%
#dc1:L0.2
T3
IN TON
B04PT 100 ms

78



Chuwong trinh con 2:

|
Metwork 1 Metwork, Title
[ Metwork Comment
Hstop_2:L0.0 Hstart_2:L01 #dc1:L0.2
S|DD; 1 S|ar_ 1 (C Metwork 2
1 I 1 I LS ) |
#de1:L0.2
| |
1 Tav? Hdc2:L03
. R —
I TOM
1004BT 100 me
N LA
3. Bai tap:

3.1. Yéu cau: Lap trinh PLC diéu khién bon tron héa chét tir hai loai hoa chat khac nhau,
theo yéu cau:

- Khi nhan START thi bom 1 va bom 2 hoat dong dé dua hai loai hoa chét bon chira.

- Khi hoa chét trong bdn day thi bom 1 va bom 2 ty dong dirng, dong thoi dong co tron
hoat dong dé tron hoa chat.

- Sau 10 gidy, dong co tron tu dong dung, déng thot van dién mo va bom 3ty dong hoat
dong dua san pham ra ngoai.

- Khi héa chat trong bon can, bom 3 tu dong dung va van dién tu dong dong lai, déng thot
bom 1 va bom 2 tu dong hoat dong trd lai bat dau chu ky moi, qua trinh 1ap lai 5 lan thi
dung luon.

- Khi nhan STOP thi hé théng dimg hoat dong.

3.2. So @6 cong nghé: Bom1 Bom 2

\ / S1:Bao
O— O——

S2:Bao
___________________________________________________ _Q/Qi

May tron

Van dién Bom3

Hinh 7-1 :So d6 cong nghé
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3.2.1. Mo ta:

Trén so d6 cho thay c6 hai duong ong d€ dua hai loai hoa chat khac nhau diéu khién bang
bom 1 va bom 2 vao binh tron di€u khién bd1 may tron, sain pham dua ra bdi van va bom
3. Theo gid1 mirc hod chat bang cam bién bdo diay va cam bién bao can.

Qua trinh duoc lam viéc nhu sau: Khi nhan nit START thi bom 1 va bom 2 diéu khién
qua (Q0.0) va (QO.1) hoat dong d& dua hai loai hoa chat khac nhau vao binh. Khi dung
dich trong binh di dat mirc cuc dai thi cam bién bao ddy (10.4) tac dong dung hai bom va
bat dau qua trinh tron, qua trinh nay dugc diéu khién bai dong co tron (Q0.2) va thoi gian
tron can thiét 1a 5 giay. Sau khi tron xong san pham dugc dua ra qua van (Q0.3) va bom
3 (Q0.4). Khi xa hét san pham thi cam bién bao can (10.5) tac dong dong van va dimgbom
3. Déng thot luc d6 bom 1 va bom 2 ty dong hoat dong trd 1ai cho chu ky mdi, chu trinh
lap lai 5 lan thi dung luon. Trong qué trinh hoat dong c6 su ¢ hodc nhan nit STOP thi hé
thong dirng ngay.

3.2.2. Nhiém vu:

- V& mach dong luc.

- Lap bang xac 1ap ngd vao/ra.

- V& so d6 ndi day PLC.

- Viét chuong trinh PLC S7-200 theo ngdn ngit LAD trén phan mém STEP7-Microwin
V3.2 hoac V4.0.

- Két nbi thiét bi ngoai vi, download, van hanh chuong trinh trén S7-200, CPU 224,

11 12 12

rn#
P
)
ki l— L L wl_ Ka___lm__\\

3.3. Mach dong luc:

Hinh 7-2 :So @& mach déng luc
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3.4. Lap bang dia chi ngé vao - ng0 ra.

Ki hi¢u DPia chi Mb ta
START 10.0 Khoi dong hé¢ thé)ng
STOP 10.1 Dung h¢ théng
S1 10.4 Cam bién béo dﬁy
S2 105 | Cam bién bdo can
K1 Q0.0 Piéu khién bom 1
K2 Q0.1 | Picukhién bom 2
K3 Q0.2 Piéu khién dong co tron
K4 Q0.3 | Picukhién bom 3
V Q0.4 Diéu khién van xa
3.5.Néi day PLC:
START
-
STOP

I

S1

K3

Hinh 7-2 :So d6 két ndi PLC
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3.6. Chwong trinh:

T TROM:Q0.2
— R
1
WANDIEN:QO.3
s
5
Symbol Addiess Comment
TRON G0z DIEU KHIEN DC TRON
WANDIEN Q0.3 WaN DIEN
Network 6 KHIHOA CHAT CaN, CHAM CaM BIEN CAN BOM, VAN DIEM, . BOM THOAT DONG

WANDIEN:Q0.3 Ch1:10.1 YANDIEN:G0.3
| ] | f

ol

I 1 1 N \ R
)
M0.0

D

[HE THONG DIEU KHIEM BE TROM Metwork 7 dung
Metwork 1 NHAN START BOM1 |
[Metwork Comment stopl:10.5 B1:00.0
START:I0.0 TROM:G0.2 B1:00.0 | | { R )
|| | ;| {s) L. ~
I 1 1 \ 1
0o ! B2:00.1
— | —( ")
1
TRON:G0.2
R
Symbol Address Comment
B ] DIED KHIEM EOM 1
ST&RT 0.0 KHOI DONG HE THONG VANDIEN:Q0.3
TRON 00.2 DIED KHIEM DC TROM _( B )
Metwork 2 Cakd BIEM giua tac dong !
I
B1:000 ch210.2 B1:00.0
11 11 | o | g
1 . 1 P I {r2
1
TROM:Q0.2
5 )
Bz:00.1
—( s )
]
Hetwork 3 cam bien day tac dong
B2.00.1 ch310.3 B200.1
l | l | l ’
— | . 1 P I {r)
1
TRON:Q0.2
—( 5 )
1
Syumbaol Addrezs Comment
EZ Q0.1 DIELJ KHIEN BOM 2
ch3 0.3 cam bign day
TROM 0oz DIEU KHIEN DC TROM
Metwork 4  TIMER HOAT DONG
TROMN:G0.2 737
I N TON
Metwork 5 Sall B0 GlaY DOMG CO TROM DUNG Wak DIEM DOMG Lal
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BAI 8
PIEU KHIEN TOC PO PONG CO MOT CHIEU BANG TIN HIEU ANALOG

Muc tiéu:
- Trinh bay duogc cac bo chuyén déi do.
- Ung dung ching trong cac bai toan thuc té
- Lap trinh, két ni, van hanh.
- Giai quyét cac cong viéc mot cach hé thdng theo nhom.

Ngi dung chinh:
1.Tin hiéu Analog

Trong qué trinh diéu khién mot hé thong tu dong hoa cé thé ¢ cac yéu cau diéu
khién lién quan dén viéc xir 1y cac tin hi¢u Analog. Cac dai lugng vat 1y nhu : nhiét dg, ap
suit, toc do, dong chay, do PH... can phai duogc cac bd Transducer chuan hod tin hiéu
trong pham vi dinh muc cho phép trudc khi ndi tin hiéu vao ngd vao Analog . Vi du :
chuan cta tin hiéu dién aplate 0 dén 10 VDC hodc chuan cta tin hiéu Analog la dong
dién tir 4 dén 20 mA. Cac Modul ngd vao Analog (AI) bén trong c6 cac bo chuyén doi
ADC (Analog Digital Converter) dé chuyén doi cac tin hiéu Analog nhan dugc thanh cac
tin hiéu s6 dua vé CPU qua Bus dit liéu. Cac Modul ngd ra Analog (AO) bén trong c6 bd
chuyén d6i DAC (Digiatal-Analog Converter) chuyén cac tin hiéu s6 nhan dugc tr CPU
ra Cac gia tri Analog c6 thé 1a ap hodc dong.

Quy trinh Anmlog input module CPU
S8 lughg Tin higu
wat I aralog chus Result
ME mary
1 1
i i Em--- : _
O—¥ e = mgduk— apc =T aw L Pl 352
1 1 —
SENnsah  Trangduber PO .. : LDAIW ...
! ! AIW..
- Ap suft + 500mY
= Nhigt g8 1Y
= Dang chdy + 5%
. Tl do 10w
« B4 pH + 20ma,
= Bd nhdn 4. 20m&
- et Anslog output modulke
1
1
1 |
1
1
- i
- PO . :
SE | g T] P —
it I;mg [ angp namn [ Dac s = T Pavy3es |
i 3129 P :
| AQW..
OoUT AQW ...
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2.Biéu dién cdc gid tri Analog

Mobi mét tin hiéu ngd vao Analog sau khi qua bd chuyén ddi ADC trong module Al
dugc chuyén thanh céc sb nguyén Integer 16 bit c¢6 gia tri tir 0 dén +27648. Do d6 dia chi

vung nhé chtra gia tri nay 1a 1 Word. Do chinh x4c cua phép chuyén doi nay phu thudc
vao d6 phan giai cia Modul Analog hién c6, pham vi do phan giai 1a tir 8 dén 15 Bits.

Modul Analog c6 d6 phan giai cang cao thi gia tri chuyén d6i cang chinh xac. Viéc

chuyén dbi tir tin hiéu Analog sang tin hiéu s 1a ty 1é thuan va c6 dang duong thang. Céc

gié tri Analog sau khi duoc chuyén ddi thanh gia tri s6 s& duge chira vao mot Word 16 Bit

va lap day cac bit trong word ndy theo thir ty tir bén trai sang, cac Bit trong s& bj lap day

bang s6 0. (cha y Bit thir 15 1a Bit dau : = 0 khi gia tri chuyén doi 1a s6 nguyén duong va

= 1 khi gi4 tri chuyén dbi 14 s nguyén am).

Bit =& Cdcdonvyi [|[18 (14 (13 |12(11 (109 |8 |7 |6 |5 43|21 |0
Gid tribit |Dec. |Hex. ||VZ [2W|2W | 31221 (310 | 38 | 78 | 57 [ 78 | 36 | 4 78 [ 321 |0
a (128 | 80 ol | el (| ed (| el (el (| el (| Ned | NeR | g|ojo|ofofo|an
9 64 40 R (el [ (A @ O @ @ @ m
3] 10| 32 20 bl (e (R (N (e e (e (| W gjojo|0oj]a0
phin
gidi [11] 16 10 “Ar=ar=Ar =g A A A A afojo|a0
tinh
bdng |12 ] &8 ] s [« | s |« |«]e|«]«|=|[=]=]1)0]l0]0
bit =0
g (13 ] 4 4 <Ar=ar=ar=ar=ar=ar=ar=ar=ar-ar=ar=1r=ir: 0 lao
14| 2 2 <M== = =ar=r=ar=r=ar=ar=yr=ar=1r-1rimc
15| 1 1 A== =A =4 =0 =4 =1 =4 =2 =4 =4 =1 <4 =25

IZ‘ZIJDr1

3. Két néi ngé vao-ra Analog:

bé dam bao tin hiéu Analog c6 dugc dd chinh xac cao va on dinh can tuan tha cac diéu

kién sau:

- Pam béo rang dién ap 24 VDC cap ngudn cho Sensor khong bi anh huéng bai nhidu va

on dinh .

- Pinh ty 1€ cho module (dugc mo ta bén duoi).

- Day ndi cho Sensor can dé ngan nhat t&i mtrc co thé.

- Str dung cap do61 day xoan cho sensor.

- Tat c4 cac ngd vao khong su dung phai dugc ndi tat.

- Tranh bé cong day dan thanh nhitng goc nhon.

- Str dung mang di diy hay cac éng di ddy cho tuyén day.
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- Tranh dat cac duong day tin hiéu Analog gan voi cac dudng diy cé dién ap cao, néu 2
duong day nay cat nhau phai dat chung vudéng goc véi nhau.

Vi dy vé két ndi tin hiéu Al va AO vao Modul analog

Current transmitter | load

oltage transmitter C::I U ’ [:_:')_
g _‘: nuse 24

input

m

e 9990999880E
witires| [Ra ae o RE B B R o cw [ w4 |

L

EM235
Al3x 12 Bit
AQ1x12 Bit

3.1. Phwong phap dinh ty I¢ ngo vao Analog (Input calibration)

Viéc dinh ty 16 ngd vao analog c6 anh hudng dén tat ca cac ngd vao ctia modul EM
c6 Al Dé dinh ty 1€ ngd vao mot cach chinh xac, can su dung mot chuong trinh
duoc thiét ké dé tinh trung binh cac gid tri doc dugce tir Modul. C6 thé sir dung
Analog Input Filtering wizard trong STEP7-MicroWIN dé tao ra chwong trinh nay.
Nén sir dung 64 gia tri 1dy mau hodc hon dé tinh gia tri trung binh cua tin hiéu
Analog.

3.1.1.P¢ thue hién viéc dinh ty 1 cin theo cac buwéc sau:
- Tdt nguon cung cdp cho modul, chon pham vi ngé vao mong muén
- Cdp nguén lai cho CPU va modul ¢é Al

- St dung mot Transmiter, mot nguén ap, hay mot nguén dong va dat vao gia tri 0
cho mdt trong cac ngd vao.

- Doc gid tri ma CPU nhdn duoc tai ngo vao tuong ung do.
- Piéu chinh bién tré dat gid tri OFFSET cho tdi khi gid tri doc dwoc la 0.

- Diéu chinh dé tang gia tri dat vao toi dinh mirc va xem gia tri ma CPU nhan
duoc.
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- Diéu chinh bién tré GAIN cho t6i khi gid tri nhdn dwoc la 32000 hodc t6i 1 gid
tri 56 mong muon.

- Lap lai cdc buoc trén néu can.

Expansion modula

ﬂ‘ 3

Ciffset Gain

Diéu chinh cdc Switch va bién trd chinh GAIN

Viéc chinh dinh cac cong tic (Switch) trén modul Analog EM s& thay dbi cac
pham vi do luong dinh mtrc va do phéan giai cia Modul. Cac pham vi va d§ phan
giail dugc cho ¢ bang dudi day :

Configuratinn Switch
Ful-Secale Inpui Resolwlion
i! 3 5 7 o 11
[y OM OFF (1) OFF OFF 0 to S00mY 12,5 n
(]y] 0N OFF OFF M OFF O 1 O0mV 25
(]y] OFF O 8]y OFF OFF 0o SO0 mY 125 w
(0]n] OFF O OFF M OFF Oto 1% 250w
(0] OFF OFF () OFF OFF Ot 5% 1.25 mv
(0] OFF OFF () OFF OFF 010 20 mAl 5w
(] OFF OFF OFF M OFF 0o 100 2i5mv
OFF 0N OFF (1) OFF OFF 25 mW 12,5 uWv
OFF OM OFF OFF M OFF 50 mW 25uh
OFF OM OFF OFF OFF N L1000 mv RIS
OFF OFF O O OFF OFF +250 mV 125 w
OFF OFF O OFF M OFF 500 my 250wV
OFF OFF O OFF OFF () 1% H00 W
OFF OFF OFF () OFF OFF HAE5W 1.25 mv
OFF OFF OFF OFF M OFF AN 25mv
OFF OFF OFF OFF OFF M +10W SmV

So d6 cong tic, chinh dinh pham vi do dinh mic va d6 phan giai phu thudc vao
tirng Modul Analog. Cac thong tin ndy duoc ldy tir s6 tay phan cting ctia Modul.

3.1.2. Hiéu chinh tin hiéu Analog

Trén CPU S7-200 c6 2 bién trg (2 bién try nay nam dudinap cia  module), ¢
thé str dung 2 bién trd nay dé ting hoic giam gia tri duoc luu trit trong cac Byte cta ving
nhé Special Memory (SMB 28 va SMB 29). Cac gia tri chi doc trong 2 Byte nay cé thé
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duge st dung cho nhiéu chirc ning khic nhau. Chang han, ding dé cap nhat gia tri hién
hanh cho 1 Timer, mdt Counter , thay ddi gia tri dat trude, dat cac gial tri gidi han.

Byte nhd SMB 28 luu trit gia tri s6 biéu dién vi tri chinh 0. SMB 29 luu  trit gia
tri s6 biéu dién vi tri chinh 1. Sy diéu chinh Analog c6 gidi han tir 0 t6i 255 va dd tin
cdy tot nhat trong pham vi tir 10 dén 200.

Dé thyc hién diéu chinh nay, phai sir dung mét Tudc vit nho: néu xoay bién tré  sang
phai l1a tang gia tri, con xoay sang trai la gidm gia tri.

Dué6i day 1a mot vi du tng dung :Timer T33 déng tiép diém khi VW 100 dat gia tri dit
trudce

Sau déy 14 so d6 nguyén 1y mach ctia modul EM 235 3A1/ 1AO

So do mach ngo vao :

BIFOLAR UMIPOLAR
As AT -
mj R 1 o
L—] [ - |
< = Wref
Ricap ? —= T “ Buffer AID Convarter
et S -
'\.-':'\- e =] i
— | ” DATA
B+ RTat SWT Analog-to-digital converter
R RS
F{Bj c
[
T S s I
Y RZ
B- AP ~—] \ -
' A= ~— | sw3 SwWs  GAN
R swo OFF OFF x1
< ON  OFF  x10
c+ A R OFF ON  x100
RC R il - ! | ON oM Notvalid
. 1 - SWH
Rioop s — c e Rz
o T .
c- A ]
4 | A=2 AGND
]
i
!
,
\
[ I
\
. . —
Input ifferential and | A=
commaon-made filter Input selector Attenuation stage Gain stage

So do mach ngo ra :

L +24 Valt
| ‘

Woltage-to-current converter

lout

0..20 ma
— Vref
DA converier
+- 2V Wout
11 i 0.+
DATA 10.. +10 Volts

Digital-to-analog converter

17 R i ollage output buffer

M

87



4.5. Gioi thiéu module Analog S7-200:

alal0G HMODULES

© EMZ31 |41 =12 Bits

 EM232 |20 =12 Bits

7 EM235 |41x12Bits
13 =12Eits

Program  View Configuration PLC  Wiew/Hide Help

ai|@@|'I‘Eﬂ|nmmpnm‘m@|{ﬁﬁ|‘?|

[ATD_| [0.00V [AQ 0 | [0.00V [AlE ] [0.00V
Kl [ | Al n i
fteeeeet fogRie
01234567 012345 [ 1 a 4 o
[Ar4_] [0.00¥ ] [40Z ] [0.00¥ ] [a12] [0.00¥ ]
EMEzs) ) B e T (|
== = | e E—
|

Tin hiéu Analog 1a cac tin hiéu twong tu ( 0 — 10VDC,hodc 4-20mA......),Hau hét cac
ung

dung cua chuong trinh PLC Siemens noi riéng hay cac iing dung khac déu can phai doc
cac tin hi¢u analog.Tin hi€u analog c6 thé 1a tin hi¢u tir cdc cam bién do khoang céch,
cam bién &p suat, cam bién do trong lugng......

Céc budc doc tin hiéu Analog:

4.5.1. Poc tin hi¢u analog tir Modul EM231:
Céc tin hiéu c6 thé doc dugc tir Modul EM231(tuy thudc viéc chon cac Switch trén
modul):

Tin hiéu don cyc ( Tin hi€u dién &p): 0-10VDC, 0-5VDC
Tin hi¢u ludng cuc (tin hi¢u dién ap): -5VDC — 5VDC, -2.5VDC - 2.5VDC

Tin hiéu dong dién :0 — 20mA ( c6 thé doc duoc 4-20mA)
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Tin hi¢u Analog s€ dugc doc vao AIW0,AIW2 tuong trng,tuy thudc vao vi tri cta tin hiéu
dua vao modul

Modul EM231 c¢6 4 ngd vao Analog,do vdy vi tri cdc ngd vao tuong Ung la:
AIWO0,AIW2 AIW4,AIW6

Tin hiéu analog 1a tin hi€u dién ap ,tuy nhién gia tri ma AIW doc vao khong phai 1a gia tri
dién ap ,ma la gia tri d3 duoc quy doi tuong tng 16bit.

Truong hop don cuc : Gia tri tir 0 — 64000 tuong Gng voi (0-10V,0-5V hay 0-20mA)

Lién két sy kién ngat s6 8 voi chuong trinh ngat INT 0 ( Khi xay ra sy kién sé 8 thi
chuong trinh INT 0 duogc thuc thi)

Cho phép ngat ( ENI)

Két thic su kién ngét s6 8,su kién ngét s6 8 s& dugce cho phép lai khi c6 1énh ENI
Truong hop ludng cuc : Gia tri tir -32000 — 32000 tuong tng vai (-5VDC — 5VDC hay -
2.5VDC - 2.5VDC).

Vidu:

Truong hop don cuc: gia tri doc vao cua AIWO0 = 32000,khi do6 gia tri dién &p tuong
g 1a : (32000x10VDC/ 64000) = 5VDC ( Tam chon 0 — 10VDC)

Truong hop ludng cuc : Gia tri doc vao cua AIW0 = 16000,khi d6 gia tri dién ap

tuong tng 13 : ( 16000x5VDC/32000) =2.5VDC ( Tam do -2.5VDC — 2.5VDC)

Do vay can cir vao gia tri doc vao ctia AIW ta c6 thé dung quy tic “tam suat”,tir d6 co thé
tinh dugc gia tri dién ap twong Gmg. Tir gia tri dién 4p ta c6 thé suy ra gia tri mong mudn.

- Thong thudng cac tin hiéu Analog doc vao bao gid ngudi sir dung ciing mong mudn

doc duogc chinh gia tri mong mudn ( Vi du: gia tri khdi lugng trong doc dau can Loadcell,
gi4 trj 4p suat trong doc tin hiéu tir cam bién ap suit.....)

- Phuong phéap doc Analog trong trudng hop nay ta sé& khong can quan tim nhiéu dén

ché do don cuc hay ludng cuc,ma chi can xac dinh duge 2 diém,tr d6 1ap duoc phuong
trinh dudng thing ( Gia tri mong mudn doc theo AIW)

- Vi du: Dé doc khdi lugng tir dau can :Ta xay dung ham Khéi luong theo AIW( 1a tin
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hi€u doc vao)

- Budc 1: Ta cén xac dinh 2 diém:

Piém 1: Ta online trén may tinh,doc gia tri AIWO 1a x1,trong truong hop & diém 1 (
Piém 1 1a diém ta dat qua can chuan 1:c6 khéi lugng m1 1€n ban can) ,Tuong tu ta co
thé xac dinh duoc diém 2 ( trong tng x2 va m2).

Tir d6 ta c6 2 diém : Piém 1 (x1,ml), Piém 2 (x2,m2).

Phuong trinh dudng thing di qua 2 diém 1,2 ¢ dang:

(X-X1/X2-X1) = (Y-Y1/Y2-Y1),Tur d6 rat Y theo X

D6 chinh 1a phuong trinh khéi lwong theo AIW.

Vi du cy thé: Biém 1 (0,0), diém 2 ( 32000,1000)

Phuong trinh 1ap:

(X-0/32000-0) = ( Y-0/1000-0) Tt d6 suy ra:

Y= 1xX/ 32

Vay : Khéi lugng = AIW / 32

4.5.2. Xuit tin hiéu analog qua modul EM232:

Céc tin hiéu c6 thé xuit ra Modul EM232(tuy thudc viéc chon cac Switch trén modul):
Tin hi¢u don cyc ( Tin hi¢u dong dién): 0-20mA

Tin hi€u ludng cyc (tin hi¢u di¢n ap): -10VDC - 10VDC

Tin hi¢u 0 -20mA tuong tng v&i gia tri 0 — 32000

Tin hi¢u -10VDC — 10VDC tuong ung -32000 — 32000

Gi4 trj xuit ra Modul EM232 duoc dua vao 6 nhd AQW tuong tneg.

4.5.3. Modul EM235:

Céc tin hiéu c6 thé doc dugc thong qua Modul EM235 ( Tuy theo Switch chon trén

Modul):
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bon cyc : 0 - 50mV , 0 - 100mV , 0 - 500mV ,0-1V,0-5vDC, 0-20mA, 0 -
10vDC.

Ludng cuc : +-25mV , +-50mV , +-100mV , +-250mV , +-500mV , +-1VDC ,+-2.5VDC,
+-5VDC ,+-10vDC

Gia tri twong tng cho ché do don cuc : Tir 0 — 64000

Gia trj trong tng cho ché d6 ludng cuc : -32000 — 32000

Ngoai ra Modul EM235 con ¢6 2 Ngd ra Analog output twong tng : +-10VDC, 0 —20mA

Vi du:
H4 H ~ 2 10.0 ROV _\W
Doc gia tri ngo vao | i i >
A0 IN ouT Wi
Xuat gia tri ngo ra analog:
| 10.0 MO _W
| | EN ENo ——)
S6 hay Viung nhé kiéu Word .4IN OUT fA0wW0

5. Piéu khién mo hinh hé théng diéu khién nhiét do

5.1 Piéu khién nhiét ¢ cia 10:

Khi nhiét d6 Ién hon hodc bang 100 d6 thi ngung cap nhiét cho 10
Khi nhiét 6 giam nho hon hoic bang 70 do thi cap nhiét cho 10
5.2. Chuong trinh:

5.2.1: chuong trinh con:
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EN

HTGELDI24IM
#TGELDA2qINZ

EMN IN BOOL
Lyl INPUT N INT
vz | 1SH in NT
L4 ISL IN INT
LDE osH N REAL
T et Commers
SMO.0 suE_ R
I EN eno f——3
#0sHLOB] 1M1 outhererLoE
#OSLLDI0- 10
S0ET
EN enol——
HINPUT-Lyw0- M1 out b #TE2 LW
HISL-L'w/'d < 1M
=)
EN Eno——3
#BTG2LW22-1M OUTF#TGILD24
Iz
EM eno——
#TGILD24-IN ouTh #TG4:LD2E
AR
EN Eno——y
#TGE1LD1a]INT ouT| #TESLD32
#TGaLD2a{IN2
Nelwok 2
MO0 SUB |
|
_| | N ] _X
HISH. w24 M1 QUTEHTGELWSE
HIGL LW A M2
L0l
B ENof——y)
HTGELWIE4IN QUTHRTGTLDE
DR
o enof—y
HTGHLD 3N QTP &TGELDE2

DIV_R

END H

QUTEHTGHLDGE

EM

HTGHLD4GA NI
HOSHLDE4INZ

&0 R

eno—y]

QUT F4TG10LDE

EN

HTGIRLDS04IN

WOV R

enof—y)

QUTF#OUTFUT-LDNY
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5.2.2. chwong trinh

chinh

Metwork 1

Metwoark, Title

| Metwork Comment

Sh0.0
| |

sBER_O
EM

Metwork 2

+32000415H

AlKO4INPUT  OUTE~ VD0

+E4004 ISL
10004 05H
FO0-050

nhigt do >= 100 do

WD10

goi_dat: 0.0

o]
100

{T)

Symbaol

Addreszs

zol_dat

LI0.0

Metwork 3

nhiet do =< 70

WD10

goi_dab: 0.0

<]
70

{j)
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TAI LIEU THAM KHAO

- Tai li¢u thyc hanh PLC-S7 200 — Trung tdm Viét buc — Truong PH Su pham K¥
thuat TPHCM.

- Hudng dan thiét ké mach va lap trinh PLC — Tran Thé San (bién dich) — NXB Pa
Ning — 2005.

- Piéu khién logic lap trinh PLC — Tang Van Mui (bién dich) — NXB Théng ké —
20086.

- Céc tap chi, tai liéu k¥ thuat cd lién quan.
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