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LOI NOI BAU

Tw dong hoa cbng nghiép va dan dung ngay cang phat
trién. BO ndo trong céc hé thong tw déng hoé la céc bé diéu khién
Iap trinh. Viéc hoc va tim hiéu vé cac bé khién 14ap trinh ciing nhw
van hanh né cho thét tét dang la nhu cau cép thiét dbi véi hoc
sinh, sinh vién cac nganh ky thuat.

Hién nay tai liéu dé gidng day va tham kho vé ky thuéat diéu
khién I18p trinh con khé han ché. Tai liéu "ky thuat didu khién Iap
trinh PLC Simatic S7-200", la quyén sach dau tién trong bd sach
vé ky thuat diéu khién Iap trinh PLC ho SIMATIC S7, duoc bién
soan véi mong mudn gép mét phan nhé vao viéc gidng day va tw
hoc vé ky thuéat diéu khién Iap trinh cua gido vién, hoc sinh, sinh
vién va doc gid quan tdm vé PLC ho SIMATIC S7-200 cua céng
ty Siemens.

Tai liéu dwoc chia thanh 2 tap. Tap 1 bao gém céc phan co
ban phu hop véi cac ban méi bat dau lam quen véi PLC, tuy
nhién né ciing co thé Ia tai liéu tham khéo cho céac ban da cé kién
thirc co badn vé PLC. T4p 2 la phan nang cao tap trung vé céac
van dé diéu khién s, truyén théng va man hinh diéu khién. Céu
truc chung cua céc tap sach la & méi chuong trong cac phén déu
c6 vi du minh hoa cho cac muc, ngoai ra cudi mébi chuong co
thém mét sé cu héi va bai tap dé doc gia rén luyén thém.

Da c6 mét thoi gian dai lam viéc va giang day vé ky thuéat
diéu khién 1ap trinh PLC ho SIMATIC, mang truyen thdng cong
nghiép va truyén dong cua héng Siemens cho rat nhiéu doi tuong
khéac nhau ciing nhw da réat cé gang trong qua trinh bién soan
nhuwng tai liéu khong tranh khdi thiéu sét. Rat mong duoc sw gop
y chan thanh cua quy doc g/a dé giup tai liéu dwoc hoan thién
hon. Thw ter gop y xin goi vé dia chi: ccduc2006@gmail.com.
Xin cam on.
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LOI TAM SU’

Tap 1 "ky thuét didu khién I18p trinh PLC Simatic S7-200" da
duoc viét xong tir rat 1au. Nhung vi nghi dén viéc in &n va phat
hanh qua nhiéu khé, gia thanh lai cao va phai cho doi thoi gian
rat lau tap sach nay méi dén tay ban doc, nén tac gia da hoan lai.
NghT rdng cung cép cho doc gid, céc ban hoc sinh, sinh vién va
gido vién thém mot tai liéu tham khdo dé lam phong phu thém
kién thirc vé tw déng hoéa la viéc nén lam. Vi vay tac gid chon
phuong &n phat hanh qua mang va truyén tay dudi dang tap tin
voi phwong cham " sach hiru ich thi méi co nhuén buat”.

Céc ban than mén!

Viéc bién soan tai liéu vé ky thuat, nhat la ky thuat méi, doi
héi nguoi bién soan ngoai kinh nghiém chuyén mén con bé rét
nhiéu thoi gian va cong strc. Do do sé la mot niém dong vién vo
cung to I6n cho tac gid dé tiép tuc hoan thanh tap 2, bd sach vé
ky thuét diéu khién Iap trinh PLC SIMATIC S7-300/400, céc tai
liéu khac lién quan dén PLC ho SIMATIC, truyén théng céng
nghiép, truyén déng cta hang Siemens néu duoc sw dong vién
ttr tinh than dén véat chat. Néu thdy sach nay gitp ich cho céac ban
thi khi cac ban s& hivu né (cé duoc tir bét ky phuong tién nao) &
dang tép tin hodc dwoc in ra & dang sach, xin vui long doéng vién
tac gia bang cach chuyén tién vao tai khoan s6 49809449 cho
CHAU CHI pUcC, ngan hang Thwong mai A Chéau (ACB) chi
nhanh Chéu van Liém véi sé tién tay theo y cla céac ban.

Néu céc ban c6 nhitng y déng vién khac xin g&i théng tin
cho tac gia qua dia chi mail ccduc2006@gmail.com.

Cam on sw ddng vién cua doc gia.
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Chéu Chi Birc 1 Téng quan vé diéu khién

1  Téng quan vé diéu khién

1.1 Khai niém chung vé diéu khién

E)iéu khién c6 nhiém vu thwc hién cac chirc nang riéng ctia mét may moc
hay thiét bj theo mét trinh tw hoat déng dinh trwdc phu thuéc vao trang thai
cla may hay bd phat tin hiéu.

Sw diéu khién dwoc phan biét theo cac dac diém khac nhau:

* Theo loai biéu dién théng tin

- Diéu khién nhj phan: X ly tin hiéu dau vao nhi phan (tin hiéu 1-0) thanh cac
tin hiéu ra nhj phan.

- Diéu khién sé: Xt ly cac thong tin s6, co nghfa cac théng tin duoc biéu dién
dwéi dang soO.

* Theo loai xtr ly tin hiéu

- D{éu khién lién két: Cac trang thai tin hiéu xac dinh cta ngd ra dugc diéu
khién bdi cac trang thai tin hiéu cla ngd vao tuy thudc vao cac chirc nang lién
két (AND, OR, NOT).

- Biéu khién trinh tw: Diéu khién véi trinh tw theo tiing budc, sy dong mach
ctia mot buwdc sau xay ra phu Ehuc}c vao diéu kién dong mach tiép theo. biéu
kién dong mach tiép theo co thé phu thudc vao qui trinh hay thoi gian.

- Diéu khién khéng déng bo: Viéc diéu khién dugc xtr Iy & sy thay dbi truc tiép
cta tin hiéu ngd vao khong can tin hiéu xung phu (diéu khién cham).

- Diéu khién dong b xung: Viéc diéu khién duoc xir Iy & cac tin hiéu chi dong
bd v&i mot tin hiéu xung (diéu khién nhanh).

* Theo loai thwrc hién chwong trinh

- Diéu khién theo chuong trinh két néi ctng: Loai diéu khién nay cé thé duoc
lap trinh cb dinh, cé nghia khéng thé thay déi dwoc vi du nhw Iap dat day néi
cb dinh hay cé thé thay déi chwong trinh théng qua cac dau néi (ma tran
diode).

- Diéu khién kha trinh: Chirc nang diéu khién dwoc Ilwu gitr trong mét bé nhé
chwong trinh. Néu s dung bd nhé doc/ghi (RAM), thi cé thé thay déi chwong
trinh ma khong can can thiép dén phan co khi (diéu khién c6 thé Iap trinh tw
do). Néu nguoc lai 18 mot bo nhé chi doc (ROM), thi chwong trinh cé thé
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dwoc thay ddi bang cach thay ddi bd nhé (diéu khién co thé thay déi chwong
trinh).

| DIEU KHIEN |
| |
| Chuwong trinh két ndi cting | | B0 nhé kha trinh |
[ [
| | [ I
Chwong trinh cb Chuwong trinh ¢ Co thé thay ddi C6 thé lap trinh
dinh thé thay dbi duoc tw do
N Thiét bi diéu Thiétbididu || Thiét bj diéu
Co dién Pién ti Co dien khién voi bo khién voibo || khidn vei bo
bién tor nh¢ khéng thay nh¢ c6 thé thay)| nhé doc-ghi
dbi dwoc d6i duoc -
Céu néi, chon RAM
Relay, Mach dién ti| | mMach véi ma ROM EPROM EEPROM
contactor T tran diode PROM REPROM EAPROM

Hinh 1.1: So dé céc loai diéu khién

1.2 Céau truc mét qui trinh diéu khién

M&i sw diéu khién duoc chia ra lam 3 b phan hop thanh: Ngb vao div
liéu (ngd vao tin hiéu), Xt ly dir liéu (xt ly tin hiéu clng nhw cac lién két) va
ngd ra di liéu ( ngd ra tl'n‘ hiéu). Dong di¥ I[éu trong mot sy diéu khién xay ra
tlr dau vao dir liéu qua phan xtr ly di¥ liéu dén ngd ra dir liéu.

Dong di liéu
| |
Ngb vao di liéu | Xdlyddliéu Ngo ra dif liéu
Ngd vao tin Giao tiép [ X0 ly I | Khuéch dai Ngd ra
hiéu 1 ] ] |

Ngudn cung cip

Hinh 1.2: Céu tric chung cta mét qui trinh diéu khién

+ Ngé6 vao tin hiéu: Bao gém cac loai ju’n hiéu cla cac bo phé}t tin hiéu nhw
nut nhan, cong tac hanh trinh, cam bién dién dung,
cam bién dién cam .v.v..
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Tuy thudc vao loai diéu khién, cac tin hiéu co thé Ia
nhi phan, so hay tin hiéu twong tw.

+ Giao tiép: Phan nay can thiét, néu tin hiéu ciia mét hé thdng la
can phai dwoc xir ly. Mot bd phan chuyén dbi tir tin
hiéu ngd vao thanh tin hiéu phu hgp véi mive cia tin
hiéu x& ly dwoc dét & phan giao tiép.

+ X ly: Toan bo cac lién két, trinh tw thoi gian, cac chirc nang
nhé, dém .v.v.. dwgc thwe hién trong phan nay.

Phan xt ly 14 phan chinh cla tat ca cac hé thdng diéu
khién. Cac ky thuat diéu khién cé tiép diém nhuw khéi
dong tir phu, relay thoi gian, ky thuat diéu khién bang
mach dién t&¢ (nhw AND, OR, NOT ...) dwgc PLC hay
may tinh diéu khién qua trinh tdng hop tai day.

+ Khuéch dai: Céc tin hiéu tr phan x& ly c6 mirc dd cong suat bé
duwoc khuéch dai I&n 1&n nhiéu 1an & day dé co6 thé
diéu khién cac khéi dong tw, van tir hay cac dbi twong
diéu khién khac va cac dén bao.

+ Ngé ra: Phan nay dwoc két néi véi déi twong diéu khién ma cod
anh huéng tryc tiép dén qua trinh diéu khién (vi du:
Khé&i dong twr, van ttr, thyristor, v.v..)

1.3 Cac loai diéu khién

Trong ky thuat diéL{ khién cting nhw tw dong hoa, ngwoi ta chia ra lam hai
loai dieu khién: diéu khién két n6i clrng va diéu khién kha trinh.
* Diéu khién két néi cirng

Diéu khién két ndi ctrng 1a loai diéu khién ma cac chirc nang clia no duoc
dat co dinh (nOi day). Neu muon thay ddi chirc nang diéu dé coé nghia la thay
ddi két néi day. Diéu khién két ndi clrng co6 thé thwc hién voi cac tiép diém
(Relay, kh&i dong ttr, v.v.) hay dién t&r (mach dién ti).
* Diéu khién kha trinh (PLC)

Diéu khién kha trinh 1a loai diéu khién ma chirc nang ctia né duoc dét cb
dinh théng qua mét chwong trinh con goi 1a bd nhé chwong trinh. Sy diéu
khién bao gdm mét thiét bi diéu khién ma & do tat ca cac bd phat tin hiéu can
thiét va déi twong diéu khién dwoc két ndi cho mét chirc nang cu thé. Néu
chirc nang diéu khién can duoc thay ddi, thi chi phai thay déi chwong trinh
bang thiét bi lap trinh & dbi twong diéu kh|en twong &ng hay cam mot bd nhé
chwong trinh dé 1ap trinh khac vao trong diéu khién.
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Chéu Chi burc

Piéu khién dién

Két néi cirng

—

H

4\

zalra

w4

Chuwong trinh

Kha trinh
|

il

B6 nh¢

chwong trinh

THIET B] TU DPONG HOA

Hinh 1.3: Hai loai diéu khién trong san xuét

1.4 Hé thong sé

> 50 §

Trong x ly cac phan t& nhé, cac ngd vao, cac ngd ra, thoi gian, cac 6
nhé v.v... bang PLC thi hé thap phan khéng dwoc sir dung ma la hé thong s6

nhi phan (hé hai tri).

*Hé nhj phéan

Hé nhi phan chi c6 cac sb 0 va 1, cé thé dwoc doc va biéu dién gia tri
dé dang trong ky thuat. Gia tri dinh vi cia mét sé6 nhj phan 1a s6 m cua hai.
D6 1&n cla sb théng thwdng dwoc biéu dién & dang ma BCD (Binary-Code-
Decimal). Dbi véi méi sb6 Decimal dworc viét vai sbé nhi phan 4 vi tri.

* 86 thap luc phan ( Hexadecimal)

Hé thap luc phan cé 16 ky hiéu khac nhau tr 0-9 va A-F. Gia tri dinh

vi cla mot sé thap luc phan sé mi cda 16.

- Hé nhj phan:

Gia tri dinh vi = S6 mii clia co s6 2

Chr sé: 0,1
2° 2?
8 4
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Vi du: 1 1 0 1
1623 + 122 + (0e2' + 1420
8 + 4 + 0 + 1 = 13p
- Hé thap luc phéan: chir sé: 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E:F
Gia tri dinh vi = S6 mi clia co s6 16
16° 16> 16" 16°
4096 256 16 1
Vi du: 2 A B

O

2¢16° + Ae16' + Be16°
512  + 160 + 11 = 683p

1.5 Cac khai niém xt ly théng tin
~ Trong PLC, hau hét cac khai niém trong x( ly thong tin ciing nhw di liéu
déeu dwoc str dung nhu Bit, Byte, Word va doubleword.

1.5.1 Bit
Bit la don vi théng tin nhi phan nhé nhat, cé cé thé co gia tri 0 hoac 1.
A
24V 1" co
dién ap

oV
“0“ khéng ¢6
dién ap

Hinh 1.4: M6t bit c6 thé c6 trang thai tin hiéu “1“ hodc “0*

1.5.2 Byte
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1 Byte gébm c6 8 Bit
BYTE 1ol 1/0[1]|1]|0/0 [1

\Trang thai tin hiéu
1.5.3 Word

1 Word gém c6 2 Byte hay 16 Bit. Vi Word c6 thé biéu dién & cac
dang: s6 nhi phan, ky tu hay cau Iénh diéu khién.

Trang thai tin hiéu

WORD|pg|1]0[1|/1|0]0l1]0]|1]0]|1]1]/0]0][1
1 Byte 1 Byte

1.5.4 DoubleWord

1 DoubleWord gém cé 4 Byte hay 32 Bit. V6i DoubleWord c6 thé biéu
dién & cac dang: s6 nhi phan, ky ty hay cau I&énh diéu khién.

(ol [of ] «[ofo[*Jo1 [o[«[[o]o] tjof* o[ 1] ]ofo] t]o[+ o] 1] t]o[o[ 1

1 Word 1 Word
Tém tat:
Gia tri “0“ hoac “1“
1 Bit D
1 Byte
LT
1 Word y
INRERRERRREREREN
1 Byte 1 Byte

1 doubleWord

1 Word 1 Word
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2 Bo6 diéu khién lap trinh PLC — CAu truc
va phwong thirc hoat déng

21 Giéithiéu

Cac thanh phan cla ky thuat diéu khién dién va dién t& ngay cang déng
mét vai trd vd cung to I&n trong linh vwc ty déng hdéa ngay cang cao. Trong
nhi*ng nam gan day, bén canh viéc diéu khién bang Relay va kh&i dong tw thi
viéc diéu khién c6 thé 1ap trinh dwoc cang phat trién véi hé théng déng mach
dién t&r va thwc hién l1ap trinh béng may tinh. Trong nhiéu Iinh vwc, cac loai
diéu khién cii da dwoc thay déi bdi cac bo diéu khién co thé 1ap trinh dwoc, cé
thé goi la cac bo diéu khién logic kha trinh, viét tat trong tiéng Anh la PLC
(Programmable Logic Controller).

Sw khac biét co ban gitra diéu khién logic kha trinh ( thay dbi dwoc qui
trinh hoat dong) va dieu khién theo ket noi cirng (khdng thay doi dwoc qui
trinh hoat dong) la: Sw két nbi day khdng con nira, thay vao doé la chwong trinh.

Co thé 1ap trinh cho PLC nho vao cac ngbn ngi 1ap trinh don gian. Bac
biét doi voi ngudi str dung khdng can nhd vao cac ngén ngi 1ap trinh kho
khan, ciing c6 thé 1ap trinh PLC duoc nhd vao céac lién két logic co ban.

Nhw vay thiét bi PLC lam nhiém vu thay thé phadn mach dién diéu khién
trong khau x& ly sé liéu. Nhiém vu cla so dd mach diéu khién sé& duoc xac
dinh b&i mét sé hiru han cac buéc thue hién xac dinh goi la chwong trinh.
Chuwong trinh nay mé ta cac buwéc thuc hién goi mét tién trinh didu khién, tién
trinh nay dwoc lwu vao bd nhé nén dwoc goi la diéu khién theo Iap trinh
nhé hay diéu khién kha trinh. Trén co s& khac nhau & khau xt ly s6 liéu cé
thé biéu dién hai hé diéu khién nhu sau:
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Cdc bwérc thiét Iap hé Cdc bwérc thiét Iap hé
diéu khién bang relay dién diéu khién bang PLC
Xac dinh nhiém vu diéu khién Xac dinh nhiém vu diéu khién
| |
So d6 mach dién Thiét ké thuat giai
| |
Chon phan t&r mach dién Soan thao chwong trinh
| |
Day néi lién két cac phan tir Kiém tra hoat dong
|
Kiém tra hoat dong

Khi thay dbi nhiém vu diéu khién thi ngudi ta thay déi mach diéu khién:
L&p lai mach, thay dbi cac phan t& mai & hé diéu khién bang relay dién. Trong
khi d6 khi thay déi nhiém vu diéu khién & hé diéu khién logic kha trinh (PLC)
thi ngu i ta chi thay dbi chwong trinh soan théo.

2.2 Sw khac nhau giira hé diéu khién bang relay va hé diéu
khien bang PLC

Sw khac nhau gitra hé diéu khién bang relay va hé diéu khién bang PLC
c6 thé minh hoa mdt cach cu thé nhuw sau:

Diéu khién hé thong clia 3 may bom qua 3 khdi dong tir K1, K2, K3.
Trinh tw diéu khién nhw sau:lCéc kh&i dong twr chi g‘iwcyc phép thyc hién tuan
tw, nghia la K1 dong trwéc, tiep theo K2 déng va cudi cung K3 méi déng.

Dé thuwc hién nhiém vu theo yéu ciu trén mach diéu khién dwoc thiét ké
nhw sau:

Fi ]

S1 bt

Feod o it ol

S2 p--\ E S3 I\ K2\ S4 k-\ ﬂ
L
K1 A KZI}J K3

Hinh 2.1: Mach diéu khién trinh tw 3 may bom
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Khai dong tir K2 s& dong khi cong téc S3 dong véi diéu kién la khdi dong
tr K1 d& dong truwoc do. Phuong thire dieu khién nhu vay dwoc goi 1a diéu
khién trinh tw. Tién trinh diéu khién nay dwoc thwe hién mot cach cudng bire.

- B6n nat nhan S1, S2, S3, S4: C4c phan tl nhap tin hiéu.
- Cé4c tiép diém K1, K2, K3 va cac mdi ndi lién két la cac phan to xi ly.
- Céc khai dong tr K1, K2, K3 1a két qua xur ly.
~ Néu thay déi mach dién diéu khién & phan x Iy bang hé PLC ta co thé
biéu dién hé thong nhw sau:
- Phén tir vao: Céac nit nhan S1, S2, S3, S4 van gil» nguyén.
- Phép ttr ra: Ba kh&i dong tir K1, K2, K3, d& déng va mé ba may bom van gity
nguyén.
- Phén ti x& ly: Pwoc thay thé bang PLC.

So d6 két néi voi PLC dwoc cho nhw & hinh 2.3. Trinh tw dong mé theo
yéu cau deé ra sé dwoc lap trinh, chwong trinh sé€ dwgc nap vao bd nho.

Bay gi® gia thiét rang nhiém vu diéu khién sé thay dbi. Hé thdng ba may
bom van giir nguyén, nhung trinh ty dwoc thwe hién nhw sau: chi dong dwoc
hai trong ba may bom hodc méi may bom c6 thé hoat déng mét cach doc lap.
Nhw vay theo yéu cidu méi dbi voi hé théng diéu khién bang relay dién phai
thiét ké lai mach diéu khién, so' dd I&p rap phai thwc hién lai hoan toan mai.
So d6 mach diéu khién biéu dién nhw hinh 2.4.

Nhw vay mach diéu khién sé& thay d6i rat nhiéu nhwng phan t& dua tin
hiéu vao va ra van gilr nguyén, chi phi cho nhiém vu mé&i sé cao hon.
Néu ta thay ddi hé diéu khién trén bang hé diéu khién lap trinh PLC, khi

nhiém vy diéu khién thay ddi thi thyc hién s& nhanh hon va don gidn hon
bang cach thay dbi lai chwong trinh.

Hinh 2.2: So' dé mach duoc chuyén thanh chuong trinh trong PLC
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T T T 24V
STt S2-- S3k--\  Sdb--
Nhap so ligu 24V in1 | in2 | in3 | ind |
X0 Iy PLC
| ov | out? | out2 | out3 |
Két qua
KIC)K2C7]K3
oV
Hinh 2.3: So db két ndi véi PLC
F1{l
S1+-7
Nhap sé liéu |
S2+y S3 1y S4 1y
‘ |[_ K1 SRy ___K3 _:
|
Xt ly K2 K3 KilY k3 Kiy K2 |
| | |
I I R 1

Hinh 2.4: So dé mach diéu khién 3 dong co da duroc thay déi

Hé diéu khién lap trinh PLC ¢4 nhitng wu diém sau:

- Thich (ng v&i nhirng nhiém vu diéu khién khac nhau.

- Kha nang thay ddi don gidn trong qué trinh dwa thiét bj vao s dung.
- Tiét kiém khong gian I&p dat.

_ - Tiét kiém thoi gian trong qua trinh m& rong va phat trién nhiém vu diéu
khién bang cach copy cac chwong trinh.

- Céc thiét bi diéu khién theo chuan.
- Khéng can céac tiép diém.
-V.V...

Hé thdng diéu khién lap trinh PLC dwoc sk rong rat rong rai trong cac
nganh khac nhau:

- Diéu khién thang may.

- Diéu khién cac qua trinh san xuét khac nhau: san suét bia, sadn xuét xi
mang v.v ....
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- He théng rira 6 t6 tw dong.

- Thiét bj khai thac .

- Thiét bj déng géi bao bi, tw ddng ma va trang kém v.v ...
- Thiét bj say.

2.3 CAu trac cia mét PLC

Cac bo didu khién PLC dwoc san xuét theo dong san pham. Khi méi xuét
xwdng, ching chwa c6 mét chwong trinh cho mét rng dung nao ca. Tat ca
cac cong logic co ban, chirc nang nhé, timer, counter .v.v... dwgc nha ché tao
tich hop trong ching va dwoc két ndi véi nhau bang chuong trinh duwoc viét
b&i ngudi dung cho mét nhiém vu diéu khién cu thé nao d6. Bo diéu khién
PLC c¢6 nhiéu loai khac nhau va dwoc phan biét véi nhau qua cac thanh phan
sau:

- Cac ngd vao vara

- Dung lvgng nh&

- Bd dém (counter)

- B6 dinh thoi (timer)

- Bit nh¢

- Cac chirc nang dac biét
- Téc dd xtr ly

- Loai xt ly chwong trinh.
- Kha nang truyén théng.

Céc bo diéu khién Ion thi cac thanh phan trén dwoc 1ap thanh cac modul
riéng. DOi voi cac bo dieu khién nho, chung dwoc tich hgp trong b dieu
khién. Cac bd dieu khién nhé nay c6 so lwgng ngd vao/ra cho trwedc co dinh.

Bo diéu khién dwoc cung cap tin hiéu bdi cac tin hiéu tlr cac cam bién &
ngd vao cla né. Tin hiéu nay dwoc xt ly tiép tuc théng qua chwong trinh diéu
khién dat trong bd nhé chwong trinh. Két qua x& ly dwoc dwa ra ngd ra dé
dén ddi twong diéu khién hay khau diéu khién & dang tin hiéu.

CAu trtc ctia mot PLC c6 thé dwoc mé ta nhw hinh vé sau:

11



2 Bo diéu khién Iap trinh PLC Chéu Chi Purc

Ng6 vao X ly; BS nhé Ngé ra

Khd'i trung tdm

| BG nhé chuong trinh |

U

‘ Hé diéu hanh |

TiN HIEU

TiN HIEU

Bit nhd k=1 k= Timer

Lam tuong thich
Lam tuong thich
Bditugng di€u

C4m bién, nut
khién

nhdn, ...

Bd dém =y k= Counter

A )
U = T~ Hé théing
Bus

KHAU . KHAU
VAO KHAU XU LY RA

NGUON CUNG CAP

Hinh 2.5: Céu truc chung cta bo diéu khién lap trinh PLC

*Bé nhé chwong trinh

B6 nhé chwong trinh trong PLC 1a mét bd nhé dién t& dac biét co thé doc
dwoc. Néu sir dung bd nhé doc-ghi dwoc (RAM), thi ndi dung clia né luén
ludn dwoc thay ddi vi du nhw trong trwéng hop van hanh didu khién. Trong
trwdng hop dién ap ngudn bj mét thi néi dung trong RAM cé thé van duorc gilr
lai néu nhw ¢6 st dung Pin dy phong.

Néu chwong trinh diéu khién 1am viéc 6n dinh, hop Iy, né c6 thé duoc
nap vao mét bé nhé 96 dinh, v[ du nhv EPROM, EEPROM. N§i dung chwong
trinh & EPROM c6 thé bj x6a bang tia cyc tim.

* Hé diéu hanh

Sau khi bat nguén cung cip cho bd diéu khién, hé diéu hanh clia né sé
dat cac counter, timer, di liéu va bit nh& v&i thude tinh non-retentive (khéng
duwoc nhé bdi Pin dy phong) cling nhw ACCU vé 0.

De xt ly chwong trinh, hé diéu hanh doc tirng dong chwong trinh tir dau
dén cudi. Twong ng hé didu hanh thwe hién chwong trinh theo cac cau lénh.

* Bit nho (Bit memoryt)

Cac bit memory 1a cac phan t&r nhé, ma hé diéu hanh ghi nhé trang thai
tin hiéu.
* B dém (Proccess Image)

B6 dém la mot ving nhé, ma hé diéu hanh ghi nhé cac trang thai tin hiéu
& cac ngd vao ra nhj phan.

12
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* Accumulator
Accumulator la mét bé nhé trung gian ma qua no timer hay counter dwgc
nap vao hay thwc hién cac phép toan so hoc.
* Counter, Timer
. Timer va counter cling & cac ving nhé, hé diéu hanh ghi nhé cac gia tri
dém trong né.
* Hé théng Bus

B6 nhé chwong trinh, hé diéu hanh va cac modul ngoai vi (cac ngd vao
va ngd ra) dwoc két nbi véi PLC théng qua Bus ndi. Mot Bus bao gébm céac day
dan ma cac di¢ lieu dwoc trao ddi. Hé diéu hanh td chirc viéc truyén dir liéu
trén cac day dan nay.

2.4 Cac khoi cua PLC

Cac khdi khac nhau ctia mot PLC dwoc cho nhw hinh 2.6.

2.4.1 Khéi ngudn cung cap

Khédi ngudn cé nhiém vu bién déi dién ap Iwdi (110V hay 220V ) thanh
dién ap thdp hon cung cap cho cac khdi cta thiét bi tw dong. Dién ap nay la
24VDC. Céc dién ap cho cadm bién, thiét bj diéu chinh va cac dén bao ndm
trong khoang (24...220V) c6 thé dwoc cung cap thém tlr cac ngudn phu vi du
nhw bién ap.

Ngudn cung cdp cho bd phdt tin hidu

BG phattinhisu Y\ o—7 )

Kngi Kh&i trung tam (CPU) NN
nguén 2 i ngo
o ++ Khdi ngd vao ST O]
L
|
Vixa Iy I

Biitugng didukniéndenbao () [ ] [j%

Ngudn cung cd'p cho ddi

twgng digu khi€nidén bdo

Hinh 2.6:Céc khéi trong mét PLC

13



2 Bo diéu khién Iap trinh PLC Chéu Chi Purc

2.4.2 BO nhé chwong trinh

Cac phan tlr nhé la cac linh kién ma thong tin cé thé dwoc lwu triv (duoc
nh&) trong nd & dang tin hiéu nhi phan. Trong PLC cac bd nhé ban dan dwoc
st dung lam bd nhé& chwong trinh. Mét bd nhé bao gébm 512, 1024, 2048 . .
.phan t&r nhé, cac phan t& nhé nay sap dét theo cac dia chi tv 0 t&i 511, 1023
hodc 2047 . ... Théng thwdng sb lwong cla cac phan tir nhé trong mot bod
nhé cho biét dung lwong cla né |a bao nhiéu kilobyte (1kB = 1024 byte).
Trong méi 6 nhé ¢ thé mo td mot cau 1énh didu khién nho thiét bi lap trinh.
Mbi phén t& nhi phan ctia mét 6 nhé cé thé co trang thai tin hiéu "0" hoac "1".
So db ctiia mdt bd nhé chuwong trinh dwoc cho nhw hinh 2.7.

*B6 nho doc-ghi RAM (random-access memory)

B6 nh¢& ghi-doc ¢ 1 sb lwgng cac 6 nhé xac dinh. M&i 6 nhé ¢ 1 dung
lwong nhé cb dinh va né chi tiép nhan 1 lwong théng tin nhat dinh. Cac 6 nhé
duwoc ky hiéu bang cac dia chi riéng cla né. Bd nhé nay chira cac chuong
trinh con sra d6i hodc cac dir liéu, két qua tam thoi trong qua trinh tinh toan,
lap trinh. Dac diém cla loai nay la div liéu sé mét di khi hé théng mét dién.
RAM dwoc hinh dung nhw mét ti chira c6 nhiéu ngdn kéo. Mbi ngdn kéo
duwoc danh sb mat dia chi va ngudi ta ¢ thé cat vao hoac 1y cac di liéu ra.

Bé nhd chudng trinh
I
| I

(o) llglef LYol ) U ete) Knhong thé 14p trinh tu do
(B6 nha doc/ghl)

GO thé thay ddi Kkhong thé thay ddi
ROM-PROM

Xga bang tig cuc tim
EPROM-REPROM

B& nhd ban din g Foa B& nhd ban dan
RAM B nng aung 167 1o EEPROM-EAPROM

Hinh 2.7: So d6 mot b6 nhé chuong trinh

* B6 nhé ¢6 dinh ROM (read-only memory)

B6 nhé”cc‘) dinh (ROM) chtra cac thong tin khong cd kha nang xoa dugc
va khong thé thay doi dwoc. Cac thong tin nay do cac nha san xuat viét ra va
khoéng thé thay déi dwoc. Chuong trinh trong bé nhé ROM cé nhiém vu sau:

- Diéu khién va kiém tra cac chirc nang hoat dong cia CPU. Bugc goi
la hé diéu hanh.

- Dich ngdén ngi¥ l1ap trinh thanh ngén nglr may.
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Mot ROM c6 thé so sanh véi mét quyén sach. Trong do né chira cac
thong tin ¢6 dinh, khong thé thay déi dwoc va ta chi doc cac thong tin d6 ma
thoi. Bac diém cua loai nay la d liéu van ton tai khi mat dién.

* EPROM (eraseable read-only memory)

EPROM la mét bo nhé cb dinh c6 thé lap trinh va x6a duwoc. Noi dung
cla EPROM c6 thé x6a bang tia cwc tim va cé thé [ap trinh lai.

* EEPROM (electrically eraseable read-only memory)

EEPROM la b nh¢ ¢6 dinh ¢ thé Iap trinh va x6a bang dién. M&i 6 nho
trong EEPROM cho phép Iap trinh va xéa bang dién.

2.4.3 Khéi trung tam (CPU)

Khéi CPU 1a loai khdi co chira bo vi xt Iy, hé diéu hanh, bd nhé, cac bo
thoi gian, bé dém, cdng truyén thong ... va co thé con c6 mét vai cong vao ra
sb. Cac cbng vao ra sé cé trén CPU duoc goi la cdng vao/ra onboard.

2.4.4 Khéivao

Céc ngb vao cla khoi nay sé duoc két néi voi cac bo chuyén ddi tin hidu
va bién doi cac tin hiéu nay thanh tin hiéu phu hop vai tin hiéu xg’f ly ctia CPU.
DuJ,a vao loai tin hiéu vao sé co cac khoi ngd vao twong rng. Gom c6 hai loai
khoi vao co ban sau:

e Khéi vao sé (DI: Digital Input):

Céc ngd vao cla khéi nay duoc két ndi véi cac bd chuyén ddi tao ra

tin hiéu nhi phan nhw nat nhan, céng tc, cdm bién tao tin hiéu nhi phan

v... Do tin hiéu tai ngd vao co thé cé mirc logic twong (rng véi cac dién

ap khac nhau, do d6 khi s&r dung can phai chu y dén dién ap can thiét cung

cap cho khéi vao phai phu hop véi dién ap twong (’ng ma bo chuyén déi
tin hiéu nhi phan tao ra.

Vi du: Cac nut nhén, cong tac dugc ndi v&i ngudn 24VDC thi yéu ciu
phai str dung khéi vao c6 ngudn cung cap cho né la 24VDC.

e Khéi vao twong tw (Al: Analog Input):

Khéi nay c6 nhiém vu bién dbi tin hiéu twong tw (hay con goi la tin
hiéu analog) thanh tin hiéu s6. Cac ngd vao cta khdi nay duoc két ndi véi
cac bd chuyén dbéi tao ra tin hiéu analog nhw cdm bién nhiét do
(Thermocouple), cdm bién Ilwu lwgng, ngd ra analog cla bién tan .v.v...Khi
st dung céc khdi vao analog can phai chu y dén loai tin hiéu analog dwoc
tao ra tir cac bd chuyén dbi (cam bién)

Vi du: Cac cadm bién tao ra tin hiéu analog la dong dién (4..20 mA) thi
phai st¢ dung ngd vao analog la loai nhan tin hiéu dong dién (4..20 mA).
Néu cam bién tao ra tin hiéu analog |a dién &p (0..5V) thi phai str dung ngd
vao analog nhan tin hiéu la dién ap (0..5V).
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245 Khbira

Khdi nay c6 nhiém vu khuéch dai cac tin hiéu sau x& ly cia CPU (dwoc

goi dén ving dém ra) cung cép cho doi twong diéu khién 1a cudn day, dén
bao, van tw A Tay thubc vao in twong dieu khié:n nhan tin,hiéu dang nao
ma sé co cac khoi ra twong trng. GOm cé hai loai khai ra tiéu biéu:

Khéi ra sé (DO: Digital Output):

Cac ngd ra cua khéi nay duoc két ndi voi cac déi twong diéu khién
nhan tin hiéu nhj phan nhw dén bao, cugn day relay .v.v...Vi déi twong diéu
khién nhan tin hiéu nhi phéan st dung nhiéu cap dién ap khac nhau nén khi
st dung cac khdi ra s6 can phai cha y dén dién ap cung cép cho né ¢é phu
hop véi dién ap cung cap cho dbi twong diéu khién hay khéng. Theo loai
dién ap st dung, ngd ra sb dworc phan thanh hai loai:

- Dién ap mét chiéu (DC: Direct Current): Gom c6 hai loai ngé ra la
Transistor va relay. Théng thwdng trong céng nghiép dién ap mét chiéu
dwoc st dung la 24V.

- Dién &p xoay chiéu (AC: Alternative Current): Gém cé hai loai ngd ra la
relay va TRIAC.

Khéi ra twong tw (AO: Analog Output):

Khdi nay cé nhiém vu bién dbi tin hiéu sb dwoc goi tr CPU dén déi
twong diéu khién thanh tin hiéu trong tw. Cac ngé ra cla khéi nay dwoc
két nbi v&i cac déi twong diéu khién nhan tin hiéu twong tw nhw ngd vao
analog cUa bién tan, van ty I&, .v.v... Khi s& dung cac ngd ra twong tw can
chu y dén loai tin hiéu twong tw cung cap cho dbi twong didu khién cé phu
hop véi tin hiéu twong tw ma déi twong didu khién can nhan hay khéng.

Vi du: Ngd vao analog cta bién tan nhan tin hiéu la dién ap (0..10V)

thi nhat thiét phai st dung ngd ra twong tw tao ra tin hiéu analog la dién ap
(0..10V).

2.4.6 Cac khéi dic biét

X0

Ngoai ra con co mét s6 khdi khac dam nhan cac chirc nang déc biét nhu
ly truyén théng, thwc hién cac chirc nang dac biét nhw: dieu khién vij tri,

diéu khién vong kin, dém téc do cao .v.v...

Tuy thudc vao tirng loai PLC ma cac khdi trén co thé & cac dang module

riéng hodc dwoc tich hop chung trong khéi x( ly trung tam (CPU).

2.5 Phwong thirc thwe hién chwong trinh trong PLC

Hinh vé minh hoa viéc xt& ly chwong trinh trong CPU dwgc cho nhw hinh 2.8
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@ét dAu chu ky
lk Nad vao
I E— a
| Pl = Process-image input table (vung dém vao) |
Y
Chwong trinh: Network 1 ~ Motor on/off
. 10.0 Qo.0
- _I?_lt memory L ¢
- Timer
- Counter
Network 2  Dao chieu quay |
Toee . 10.1 Qo.1
— < )
A 4
| PIQ = Process-image output table (vung dém ra) |
K — "
é E X Nagd ra é
Két thuc chu ky
IN

>

Hinh 2.8: Chu ky quét trong PLC

PLC thwc hién chwong trinh cheo chu trinh lap. M®i vong lap dwoc goi la
vong quet (scan). M0| vong quét dwoc bat dau bang giai doan chuyén di liéu
tir cac cong vao sb téi vang bd dém 4o ngd vao (1), tiép theo 1a giai doan thuc
hién chwong trinh. Trong tirng dong quét, chwong trinh dwoc thwe hién tw
lénh dAu tién dén Iénh két thic. Sau giai doan thyc hién chwong trinh 1a giai
doan chuyén cac ndi dung clia bd dém &o ngd ra (Q) t&i cac cdng ra sé. Vong
quét duoc két thuc bang giai doan truyén théong ndi bo va kiém tra 16i.

Thoi gian can thiét dé& PLC thwc hién dwoc mdt vong quét goi 1a thdi gian
vong quét (Scan time). Thoi gian vong quét khong cé dinh, tire la khong phai
vong quét nao cling dwoc thwe hién trong mot khoang thoi gian nhw nhau. Cé
vong quét thue hién lau, cé vong quét thwe hién nhanh tuy thudc vao sé l1énh
trong chwong trinh dwoc thwe hién, vao khéi lwong div liéu truyén thong ...
trong vong quét do.

Nhw vay gitra viéc doc div lieu tir dbi twong dé xi ly, tinh toan va viéc gui
tin hiéu diéu khién t&i déi twong cé mot khoang thoi gian tré dung bang thai
gian vong quét. N6i cach khac, thdi gian vong quét quyét dinh tinh thei gian
thwe cla chwong trinh diéu khién trong PLC. Thoi gian quét cang ngén, tinh
thoi gian thye clia chwong trinh cang cao.

]’ai thoi giém thwc hién Iénh vao/ra, théng thwong 1énh [(hc“)ng lam viéc
trwc tiép véi cong vao/ra ma chi théng qua bé dém o clia cong trong vung
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nhé tham sé. Viéc truyén thong gitra bd dém &o véi ngoai vi do hé diéu hanh
CPU quan ly. O mét s module CPU, khi gdp 1énh vao/ra ngay lap tic, hé
thdng sé& cho dirng moi cdng viéc khac, ngay ca chwong trinh x& ly ngét, dé
thwe hién 1énh truc tiép véi cdng vaolra.
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3 Cam bién va co cau chap hanh trong
diéu khién logic.

Chwong nay nham giup cho ban doc tim h|eu so lwgc vé mot sb cac thiét
bi ngoai vi sé dwoc két ni v&i cac ngd vao ra sb ctia PLC va mét sé ky hiéu
vé cac thiét bj ngoai vi.

3.1 Cam bién
3.1.1 Gidi thiéu

Cam bién (sensor) cho phép PLC phat hién trang thai cia mét qua trinh.
Cac cam bién Iogig chj c6 thé phat hién trang thai dung hoac sai. Cac hién
twong vat ly tiéu bieu can dwoc phat hién la:

- Tiép can cam: cho biét mét dbi twong la kim loai co dén gan vi tri can

nhan biét chwa?

- Tiép can dung: cho biét mét d6i twong la khdng kim loai co dén gan vi

tri can nhan biéet chwa?

- Sy xuét hién anh sang: Cho biét mot dbi twong cé lam ngét chum tia

sang hay anh sang phan xa?

- Tiép xuc co hoc: Dbi twong cé cham vao coéng tac?

Gia thanh cua cam bién ngay cang gidm thég va tr& nén thong dung.
Chuiing co6 nhiéu hinh dang khac nhau dwgc san xuat b&i nhiéu cong ty khac
nhau nhw S[em@ns, Omron, Pepperl+Fuch,... Trong cac tng d~ung, céc'cém
bién duwoc két ndi vai PLC cua nhieu hang khac nhau, nhung moi cam bien sé

c6 cac yéu cau giao tlep riéng. Phan nay sé trinh bay cach thirc ndi day cho
cac cam bién va mot sé tinh chat co ban cta no.

3.1.2 N6i day cho cam bién

Khi mot cadm bién phat hién mot sy thay ddi trang thai logic thi né phai
truyén trang thai thay dbi nay dén PLC. Tiéu biéu |a viéc déng hodc ngét dong
dién hay dién ap. Trong mét vai trwéng hop, ngd ra clia cdm bién sir dung dé
dong mach truc tiép cho tai ma khéng théng qua PLC. Céc ngd ra tiéu biéu
clia cdm bién la:

- Sinking/Sourcing: DPong hodc ngét dong dién

- Switches: boéng hoac ngét dién ap
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- Solid State Relays: ~ Chuyén mach AC
- TTL (Transistor Transistor Logic): Str dung dién ap OV va 5V dé chi
thi mire logic.
3.1.2.1 Switch

Mét vi du don gidn nhat cGa cac ngd ra cdm bién switch va relay dwoc
cho nhw hinh 3.1.

P+ of— L1
bc H ﬁ::”—;.o. AC H co1>——N.O.
S o N N 4 —r
off——( of® N

Hinh 3.1: Cam bién cé ngé ra la relay st dung nguén DC va AC .

3.1.2.2Ngdra TTL

Ngd ra TTL cé hai mirc dién ap: OV twong ng la mic thap, 5V twong
ng mirc cao. Dién ap thuc té co thé Ién hon 0V hodc nhd hon 5V mét chat
van c6 thé phat hién dung. Phwong phap nay rat dé bi nhiéu trong méi triwdng
nha may cho nén noé chi dwgc s dung khi can thiét. Cac ngd ra TTL thuwdng
dung trong céc thiét bj dién t&r va may tinh. Khi két néi v&i cac thiét bi khac thi
mot mach Schmitt trigger thwdng dwoc sir dung dé cai thién tin hiéu (hinh
3.2).

Hinh 3.2: Mach Schmitt trigger

Mach Schmitt trigger s& nhan dién ap ngd vao gitra 0-5V va chuyén dbi
né thanh OV ho&c 5V. Néu dién 4p ndm trong khoang 1.5-3.5V thi khéng chap
nhan. Néu mot cdm bién cé ngd ra TTL thi PLC phai st dung cac ngd vao la
TTL dé doc céac gia tri nay. Néu cac cdm bién TTL dwoc st dung cho cac rng
dung khéc thi nén chu y dong ngd ra cuwc dai cla cam bién (thwérng khoang
20mA).

3.1.2.3 Ngo ra Sinking/Sourcing

Céc cam bién cd ngd ra Sinking (rut dong) cho phép dong dién chay vao
cam bién. Con cac cam bién c6 ngd ra sourcing (nguon dong) cho phép dong
dién chady tr cam bién ra ddi twong dwoc két néi. O hai ngd ra nay can chu y
la dong dién chr khéng phai dién ap. Bang cach sir dung dong dién thi nhiéu
duwoc loai trir bot.
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Khi g|a| thich vé van dé sinking hay sourcing thi ta nén quy cac ngo ra
clia cdm bién tac dong nhw cong tac. Trong thuc té, cac ngd ra ctia cdm bién
thwérng la mét transistor chuyén mach. Transistor PNP dwoc siv dung cho ngd
ra sourcing, va transistor NPN dwgc st dung cho ngd vao sinking. Khi giai
thich cac cdm bién nay thi khai niém “ngudn dong” thuéng dwoc dung cho
PNP, va “rat dong” véi NPN. Vi du cdm bién ngd ra sinking dwoc cho & hinh
3.3.

ITTETT ,-* r.-.__r_,.-cbzu.rﬂ.»_:—u_.f.c; T

Load
MPN Transistor

Hinh 3.3: Cam bién NPN (cam bién “rit dong”).
Load

.-"' f.-"'.-"f.-’-"'r--'-".-_.-"-—"‘-u-"‘-'—-ﬂ'—" E-‘:.-"'."'-u-"

|u |in|l|||. 7 - L+
,’f: L 4
A

ku\x =
Hinh 3.4: Cam bién PNP (cém bién “sourcing’)

v-ethftir-

PHP Transistor

D& cam bién hoat ddong can phai c6 ngudn cung cap (chan L+ va L-). Khi
cam bién phat hién dbi twong thi co dién ap tai cwc B cla transistor NPN,
transistor chuyén sang trang thai dan va cho phép dong chay vao cadm bién
xubng mass (chan L-).

Khi khéng phat hién dbi twong thi dién ap tai cwe B cla transistor & muirc
thap (0V), transistor khéng dan. Diéu nay cé nghia ngd ra NPN sé& khong ¢
dong vaolra.

Céac cadm bién “sourcing” thi nguwoc véi cac cdm bién “sinking”. N6 st
dung transistor PNP (hinh 3.4). Khi cdm bién khéng dwoc kich hoat thi cwc B
cla transistor & gia tri L+, va transistor & trang thai ngwng dan. Khi cadm bién
dwoc kich hoat thi cwe B transistor sé dwoc dat & 0V, va transistor cho phép
dong dién chay tir cdm bién ra ngoai thiét bi dwoc két nbi.

Hau hét cac cam bién NPN/PNP co kha nang dong dén vai ampere, va ching
c6 thé dwoc st dung dé ndi trwc tiép vdi tai (Iludn ludn kiém tra sb tay dé biét
chinh xac dong dién va dién ap dinh muc).

Chu y: Cén,phéi nhé kiém tra dong dién va dién ap dinh murc p’éi v&i cac cdm
bién. Khi n6i day cac cam bién can chad y dén cac chan nguon. Thwdng cac
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chan ngudn cé ky hiéu la L+ va COM(chan chung), nhuwng ddi khi khéng co
chan COM ma c6 chan L-. Trong treong hgp nay L- la chan chung.

Khi két ndi cac cdm bién “sourcing” véi cac ngd PLC, thi can chl y phai
st dung cac modul ngd vao loai “sinking”. Théong thwong cac ngd vao PLC
thwong la loai “sinking”.

Trong trng dung véi PLC, dé glam lwong day ndi, thi cac cdm bién hai
day thwong duoc sir dung. Vi du ve so dd néi day cac cam bién st dung
ngudn 24VDC véi PLC dwoc chi nhw hinh 3.5. Cdm bién hai day cé thé duwoc
st dung cho ca hai loai ngd vao sourcing hoac ngd vao sinking ctia PLC.

DC24Vv
INPUTS

: |
1 E
24V ; Cam bién
- 24y —— 2déy
Cam bien T L
2 day
A
~ ]
a. Ngé vao PLC loai sourcing b. Ngé vao PLC loai sinking

Hinh 3.5: Két ndi cdm bién 2 day véi ngé vao PLC.

Hau hét cac cam bién hién dai co ca hai ngd ra PNP va NPN. Théng
thudng cdm bién loai PNP thwong dwoc sir dung cho cac ngd vao PLC.

Trong cac ban vé thi cac chan clta cac cam bién NPN va PNP cé ky hiéu
vé mau sac nhw sau: day mau nau 1a L+, day mau xanh duong la L- va ngd ra
thi mau trdng déi véi sinking va mau den dbi véi sourcing.

Can lwu y 13 khi t|ep diém trong cadm bién “sinking” déng thi ngd ra dwoc
ndi véi COM hodc L-, tiép diém trong sourcing déng thi ngd ra néi véi L+.

=

24V o—

DC24v
INPUTS

24V

L+

PNP
Sensor
)
zZ
T

NPN

NPN
Sensor

a. Ngé vao PLC loai sourcing b. Ngé vao PLC loai sinking
Hinh 3.6: Két ndi cdm bién NPN va PNP day véi ngé vao PLC.
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3.1.2.4 Ngo ra Solid state relay

Cac ngd ra Solid state relays déng mach dong dién AC. Cac cadm bién
nay dwoc st dung véi tai lon.

3.1.3 Phat hién d6i twong

C6 hai cach co ban dé phat hién dbéi twong: tiép xuc va tiép can
(proximity).

Tiép xtc cb nghta la tiép diém co khi can mét Iwc tac dong gitra cam bién
va doi twong.

Tlep can dé chi bao rdng mot dbi twong dang & gan nhuwng khéng yéu
cau tiép xuc.

Cac phan sau day s& minh hoa cac kiéu khac nhau clia cac cam bién dé
ph,ét hién sw hién dién cla cac déi twong. Phan nay khéng di sau vao cac cadm
bién ma chi mé ta cac nguyén ly trong linh vwe trng dung.

3.1.3.1 Chuyén mach tiép xuc

Chuyén mach tiép xtic (contact switch ) thwong co hai dang 1a thuong he
(normally open) va thudng dong (normally closed). V6 cua chung dwoc gia co
dé c6 thé chiu duoc luc co tac ddng nhiéu lan.
3.1.3.2 Reed Switches

Reed switches thi rat gibng relay, ngoai tri» mét nam cham vinh clru
duoc sr dung thay the cudn day. Khi nam cham & xa thi tiép diém mao, nhwng
khi nam cham dén gan thi t|ep diém déng lai (hinh 3.7). Cac cdm bién nay ré
tién va chang thworng dwoc siv dung cho cac man chan va ctva an toan.

Hinh 3.7: Read switch

3.1.3.3 Cam bién quang (Optical Sensor)

Cam bién anh sang dwoc sir dung gan mot thé ky qua. Nguyén thay la té
bao quang dwoc str dung cho cac tng dung nhw doc cac track am thanh trén
cac hinh anh chuyén dong. Nhwng cac cadm bién quang hién dai thi phirc tap
hon nhiéu.

Cac cam bién quang y&u cau cé ca hai bd phan la ngudn sang (phat) va
dau thu (detector). Cac diu phat (emitter) sé phat ra cac tia sang trong viing
phd nhin thdy va khéng nhin thdy dwoc sir dung LED va diode laser. Pau thu
c6 chu tao la cac diode quang (photodidode) hodc transistor quang
(phototransistor). Dau phat va dau thu dwoc dat vao vi tri dé déi twong khi
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xuét hién sé cat ngang hodc phan xa lai tia sang. Cam bién quang don gian
cho & hinh 3.8.
Soéng vuéng

Tin hiéu nhé hon
V+ — V+

? Théu kinh Théu kinh r ?
B6 tao Anh sang Khuéch dai, phat
A hién, g|a| diéu ché
dac dong va chuy&n mach

_L phototranS|stor

Hinh 3.8: Cam bién quang co bén

Trong hinh, chum sang dwoc tao ra nam & bén trai, dwoc hoi tu qua mot
thau kinh. Déi dién 1a diu thu, chum tia dwoc hdi tu bang mot thau kinh thi
hai. Néu chum tia bi ngat, thi dau thu sé chi bao moét ddi twong xuét hién. Anh
sang duoc tao ra dwdi dang xung dé cam bién cé thé loc dwgc anh sang binh
thwdng trong phong. Anh sang tir dau phat dwoc tat va mé tai mot tan sb dat.
Khi dau thu nhan anh sang, né kiém tra d& dam bao chéc chan rang né c6
cung tan sb6. Néu anh sang dang nhan dwoc tai tan sb dung thi chum tia
khong bi ngat. Tan sb dao déng nam trong pham vi KHz. Ngoai ra véi phwong
phap tan sb thi cac cdm bién co thé dwoc st dung véi cong suét thp hon va
khoang cach dai hon. Dau phat c6 thé bt dau tr mot diém truc tiép tai dau
thu, day con goi la ché dd tw phan xa. Khi tia sang bi ngét, thi déi twong duoc
phat hién. Cadm bién nay can hai bo phan riéng (hinh 3.9a). Sy xép d&t nay
lam viéc tét v&i cac dbi twong chan sang va phan xa véi dau phat va dau thu
dwoc tach riéng véi khodng cach 1én dén ca tram mét.

Déi twong nhan biét

a. Béi twong nhén biét ngét anh séng
Déi twong nhan biét

ST e - o,
Anhsang_phanxg;‘_;&_—;::::__::::=__ ,%]
Anh sang dwoc truyén

A a X < 7 - Gu)o’ng
b. Doi twong nhan biét ngat anh sang phan xa

Sensor
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DPéi twong nhan biét

_ _Anh sang phan xa

- s
Anh sang dwgc truyén

c. Péi twong nhén biét phan xa énh séng

Hinh 13.9: Céc loai cdm bién quang khac nhau

DPau thu va dau phat tach riéng lam tang van dé vé bao tri va yéu ciu vé
sy thdng hang Mot giai phap khac la dau phat va dau thu duwoc dat chung
trén moét vo. Nhung diéu nay yéu cau anh sang tw phan xa tré vé (hinh
3.9b,c). Cac cam bién nay chi tét cho cac dbi twong Ién véi khoang cach mot
vai met.

Trong hinh, dau phat phat mét chum tia sang. Néu anh sang bi doi tré vé
tr gwong phan xa thi hau hét sé tré vé dau thu. Khi mot déi twong ngat chum
tia gitra dau phat va gwong phan xa thi chum tia s& khong tw phan xa tré vé
dau thu va cam bién duoc tac dong. Mot van dé rdi ro cho cac cam bién nay la
cac dbi twong tw phan xa lai chum tia sang tét. D& gidi quyét thi s& dung bién
phap phan cwc anh sang tai dau phat (bang bo loc), va sau doé sau d6 st dung
mot bo loc phan cuc tai dau thu.

3.1.3.4 Cam bién dién dung (Capacitive Sensor)
Cac cam bién dién dung co thé phat hién hau hét cac vat lieu véi khoang
cach vai cm.
Cong thire bidu dién mébi quan hé dién dung:
g.4
C= 7 VoI C: bién dung (Farads)
& : Hang s6 dién moi
A: Dién tich ban cuc
D: Khoang cach gilra cac ban cyec.

Trong cadm blén dién tich cac ban cuc va khoadng cach gitra chung 1a cb
dinh. Nhung hang sb dién moi cua khong gian xung quanh chung sé thay dbi
khi cac vat liéu dwoc mang dén gan cam bién. Minh hoa & hinh 3.10.

Bé& mat clia cdm bién dién dung dwoc hinh thanh béi hai dién cuc kim
loai ddng tam cla mot tu dién. Khi mét déi twong dén gan bé mét nhan biét n6
di vao vung dién trwong cla cac dién cwc va thay ddi dién dung trong mach
dao dong. Két qua 1a bo tao dao déng bat dau dao dong. Mach trigger doc
bién d6 clia bé dao dong va khi dat dén murc xac dinh thi trang thai ngd ra sé
thay déi. Khi déi twong roi khdi cdm bién thi bién dod cta bd dao déng gidm,
cam bién chuyén vé trang thai binh thuwong.
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Dielectric
Plate

Oscillator

Trigger
Ourtpurt

Khongcé  Co ddi twong Khong co
doi twong doi twong

Hinh 3.10: Cadm bién dién dung

Cac cadm bién nay lam viéc t6t dbi véi chat cach dién (nhw chét déo) cé hang
sb dién moi cao (lam tang dién dung). Hang sbé dién méi cang Ién thi khoang
cach hoat ddng cang cao. Vi du khi hiéu chinh dung thi chét Idng trong thiing
chtra c6 thé dwoc phat hién dwoc dé& dang. Tuy nhién, chung ciing lam viéc
t6t dbi voi kim loai.

Cac cam bién thuong dwoc ché tao véi cac vong (khéng phai ban
cwe) theo hinh 3.11. Trong hinh, hai vong kim loai ndm bén trong la céc dién
cwe cla tu dién, nhung vong ngoai thir ba dwoc thém vao dé bu sw thay déi.
Néu khéng c6 vong bu nay thi cdm bién sé rat nhay cam véi bui bam, dau va
cac chat khac dinh trén cam bién.

Dién cuwc

bién cuwc bu

Hinh 3.11: Bé mét nhan biét cia cam bién dién dung

Pham vi va dd chinh xac ctia cac cdm bién dwoc xac dinh bdi kich
thwéc clia chung. Cac cadm bién 16n cé thé cé dwong kinh vai centimeter. Cai
nhé c6 dwong kinh nhd hon mot centimeter va c6 pham vi nhd hon nhwng
chinh xac hon.

3.1.3.5 Cam bién dién cam (Inductive Sensor)

Cac cam bién dién cdm st dung dong dién cdm trng dé phat hién dbi
twong la kim loai. Cdm bién dién cdm st dung mot cudn day dé tao mot tiv
trwdng tan sd cao dwoc cho & hinh 3.12. Néu c6 mét ddi twong la kim loai dén
gan lam thay ddi tlr triedng, thi s& c6 dong chay vao dbi twong. Dong chay nay
tao ra mot tir trwrng maéi nguoc véi tir tredng ban dau. Két qua 1a noé lam thay
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déi d6 tw cam cda cudn day trong cam bién. Béng cach do do tw cam, cam
bién c6 thé xac dinh mot dbi twong kim loai dén gan.

Céc cam bién nay sé phat hién bat ky kim loai nao, khi can phat hién cac
loai kim loai thi cac cam bién da kim loai thwong dwoc st dung.

L ] L]
¥ i ¢ !
Foam i [ R
Fro %y 07 %
[ S, 04 [ _ _
o s -=—Electromagnetic FHeld

B
i oyl 1
i (L) ik
i ' H 1

L——To Load
Hinh 3.12: Cam bién tiép cén dién cam

Khi dbi twong kim loai di vao ving dién tir trwdng, thi dong dién xoay
truyén vao dbi twong. Diéu nay lam téng tai trong cdm bién, lam gidm bién dd
cta dién tlr trwéng. Mach trigger giam sat bién do dao dong khi dat dén mirc
dinh trwéc thi nd chuyén dbi trang thai ngd ra clia cdm bién. Khi dbi twong di
chuyén khai cdm bién, thi bién do dao dong tang I&én. Khi dén gia tri dinh trudc
thi mach trigger chuyén ddi trang thai ngd ra tré vé diéu kién binh thuwong.

Khong co  Co ddi twong Khong co
doi twong doi twong

Hinh 3.13: Cam bién tiép cén dién cam

Cac cam bién c6 thé phat hién cac dbi twong cach xa vai centimeter.
Nhwng hwéng cia déi twong cé thé 13 bat ky nhw hinh 3.14. T trwdng cla
cac cam bién khong boc bao phii xung quanh diu cltia cudn day Ién hon.
Bang cach lap thém vé boc kim loai thi t trwéng sé nhd hon, nhung hwéng
ctia dbi twong nhan biét dwoc cai thién hon.
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Hinh 3.14: Cam bién boc va khéng boc vé kim loai

3.1.3.6 Cam bién siéu am (Ultrasonic sensor)

Cam bién siéu am phat ra am thanh trén nguwong nghe binh thwong
16kHz. Thoi gian dwoc yéu cau dé am thanh di chuyen dén muc tiéu va phan
hoi tré vé ty 1é v&i khodng cach muc tiéu. Co6 hai loai cdm bién la:

- Tinh dién (electrostatic): St dung hiéu (rng dién dung. Pham vi I&n va

b&ng théng réng hon nhwng d6 nhay cao hon véi dbi twong am wét.

- Ap dién (piezoelectric): Dwa vao phan t& ap dién thach anh.
~ Céc cam bién nay co thé rat hiéu qua cho cac (ng dung nhw do mirc
chat 16ng trong thung chira.
3.1.3.7 Hiéu trng Hall (Hall Effect)

Cac cong téc hiéu tng Hall co ban 1a cac transistor c6 thé chuyén mach
b&i tir trworng. Cac (rng dung cla chang thi rat gibng vai reed switch, nhung vi
ching chi 1a chat ban d&n nén chang phu hop véi cac chuyén dong. Cac may
moc tw dong hoa thwdng st dung ching dé thwc hién khoi dong va phat hién
vi tri dirng.

3.1.3.8 Lwu lwong (Fluid Flow)

— g Chétldng ra

Phao [ Céam bién tiép can cam
kim loai |

«— Chéatlong vao

Hinh 3.15: xéc dinh lwu luong dong chdy véi cdm bién tiép can cdm
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Chung ta c6 thé thay thé cac cdm bién phirc tap bang cac cdm bién don
gidn. Hinh 3.15 cho thdy mét phao kim loai trong mot kénh hinh nén. Téc do
dong chay ting ap lwc ddy phao Ién trén. Dang hinh nén ctia phao dam bao vi
tri clia chat 1dng ty 1& v&i téc dd dong chdy. Mot cam bién tiép can dién cam cé
thé dwoc dinh vi d& né phat hién khi phao dat dén d6 cao nao dé, va hé théng
dat dén toéc d6 dong chay da dinh.

3.1.4 Tém tat
« Cam bién Sourcing cho phép dong dién chay tir cwc L+ clia nguodn.
+ Cam bién Sinking cho phép dong dién chay t cuwc L- cGia ngudn..

+ Cam bién quang co thé st dung chum tia phan xa, dau phat va dau thu va
anh sang phan xa dé phat hién doéi twong.

« Cam bién dién dung co6 thé phat hién kim loai va cac vat liéu khac.
+ Cam bién dién cdm phat hién dwoc kim loai.
+ Cam bién hiéu (rng Hall va reed switch c6 thé phat hién dwoc nam cham.

+ Cam bién siéu am st dung séng am dé phat hién cac phan tl cach xa nhiéu
meter.

3.2 Cocauchap hanh
3.21 Gi¢i thiéu

Co céu chép hanh dwoc st dung dé bién déi nang lvong dién thanh
chuyén déng co’ hoc.
3.2.2 Solenoid

Solenoid la co cau chap hanh thong dung nhét. Nguyén Iy hoat dong co
ban la sy di chuyén I6i sat (piston) trong cudn day (hinh 3.16). Binh thudng
piston dwoc gilr bén ngoai cudn day. Khi cudn day dwoc cap dién, cudn day
sinh ra ttr trwd'ng hut piston va kéo no vao trung tam clia cudn day. Ung dung
quan trong nhat cta solenoid la diéu khién cac van khi nén, thdy Iyc va khoéa

clra xe.
W [T
3 U U 7

Khdng co dién co dién
Hinh 3.16: Solenoid

Can chi y 1a cac cudn cam co thé tao ra dién ap gai nhon va co thé can
cac bd gidm séc. Méc du vay hau hét trong cac (rng dung cong nghiép co dién
ap thap va dong dién dinh mc, ching cé thé dwoc két ndi truc tlep v&i cac
ngd ra ctia PLC. Hau hét cac solenoid cdng nghiép st dung ngudn cung cap
24Vdc va dong dinh mrc mot vai tram mA.
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3.2.3 Van diéu khién (VALVE)

Dong chét 16ng va khi c6 thé dwoc diéu khién bang cac van diéu khién

solenoid. Vi du van diéu khién solenoid dwoc cho & hinh 3.17.

solenoid

Khira  Khivao

solenoid

K\v \r/‘
T

&)

1
1

-t =

X

Khivao Khira

Hinh 3.17: Mot solenoid diéu khién van 5 ctra 2 vj tri

Céc loai van duoc liét ké duwdi day. Theo tiéu chuan, thuat ngty ‘n-cira’

(n-ctra) dé chi dinh s6 lwong két ndi cac ngd vao va ra clia van. Trong mot vai
trwong hop co clra dé xa khi ra. Viéc thiet ke thwong dong/thwong mé cho
biét diéu kién van khi mat ngudn cap.

30

Van 2 cua, 2 vj tri thuong dong (van 2/2): Cac van nay co6 1 clra vao va
mét ctra ra. Khi mét nguon cung cap thi & vi tri thwong dong. Khi co
ngudn cung cép, thi van mé cho phép dong khi hay chat Idng chay qua.
Cac van nay duoc sir dung dé cho phép dong chay.

Van 2 ctra, 2 vj tri thuong mo (van 2/2): Cac van nay c6 mot clra vao va
mot ctra ra. Khi mat nguon thi mé cho phép dong chay. Khi cé nguon,
van dong. Cac van nay dwoc sir dung dé ngat dong chay.

Van 3 ctra, 2 vj tri thudng déng (van 3/2): Cac van nay co clra vao, clra
ra va clra xa khi. Khi mat ngudn thi clra ra dwoc ndi véi clra xa khi. Khi
¢6 nguon thi clra vao duwgc ndi véi clra ra. Cac van nay dwoc s dung
cho céac cylinder tac déng don.

Van 3 ctra, 2 vj tri thuong mo (van 3/2) Cac van nay co clra vao, clra
ra va ctra xa khi. Khi mat ngudn thi cra vao dwoc ndi véi clra ra. Khi co
ngudn thi van ndi ctra ra véi ctra xa khi. Cac van nay dwoc st dung
cho cac cylinder tac déng don.

Van 3 ctra, 2 vi tri da ndng (van 3/2): Cac van nay c6 3 ctra. M6t trong
cac ctra hoat dong nhw la clra vao hoac clra ra, va dwoc noi den mot
trong hai cra khac khi mat ngudn hodc cé ngudn. Cac van nay co thé
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duwoc st dung dé lam chuyén hwéng dong chay, hodc chon ngudn qua
lai.

e Van 4 cda, 2 vjtri (van 4/2): Cac van nay co 4 ctra, 1 vao, 2rava 1 ctra
xa khi. Khi cé nguon van ndi cac clra vao v&i cac clra ra va nguoc lai.
Cac van nay dwoc str dung v&i cac cylinder tac dong kép.

e Van 5 ctra, 2 vj tri (van 5/2): Cac van nay c6 5 ctra, 1 vao, 2 ra va 2 clra
xa khi.

e Van 4 ctra, 3 vi tri (van 4/3): Cac van nay c6 4 clra, 1 vao, 2 ra va 1 xa.
O trang thai binh thuwong (khdng co ngudn nang lwong) thi cac clra
vaolra déu bi chan. Van nay duoc st dung dé diéu khién vi tri cac
cylinder.

e Van 5ctra, 3 vj tri (van 5/3): Van nay c6 5 clra, 1 vao, 2 rava 2 clra xa.
Twong ty nhw van 4/3, van nay dwgc s dung dé dieu khién vj tri cac
cylinder.

Ky hiéu cla cac van dwoc cho & hinh 3.18. Khi st dung trong cac ban vé
thi vé ¢ trang thai khdng dwoc cap nguon nang lwgng. Mii tén chi dudng dan
dong chay dén céac vi tri khac. Biéu twong tam giac nhé dé chi clra xa khi.

Ky hiéu
Loai van N . . N . s
Dbieu khién bang khi nén | Diéu khién bang solenoid
. T
+ A
+
+
Thuwdng déng Thuwdng déng
Van 2 ctra, 2 vij tri
L I
A
T T
Thudng mo Thwéng mé
A 7| 1\
TIT TI1T
[}
Thwong don Thwdng doén
Van 3 ctra, 2 vj tri g 9 9 9
\ 7.\
T T T T
oV ®
Thuwdng mé Thuwdng mé
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Van 4 ctra, 2 vi tri >< Hoac

Van 5 ctra, 2 vi tri \\
-

T~

Hoac

<

Van 4 clra, 3 vi tri — >< CZ1 1 Xz

2\ JAc
Van 5 clra, 3 vi tri T\ T /T T + -

v VEV

Hinh 3.18 Ky hiéu céc van diéu khién bang khi va solenoid

Khi chon Iwa van, can chi y mét sb chi tiét sau:

- Kich thwéc dng: Clra vao va ra theo tiéu chudn NPT (national pipe thread).

Tbc d6 dong chdy: Téc dd dong chay cuc dai thuéng dwoc cung cap
cho cac van thuy lyc.

Ap suét hoat dong: Ap suét hoat dong cuc dai phai dwoc chi bao. Mot
vai van cé yéu cau ap suét téi thiéu dé hoat dong.

Ngudn dién: Cac cudn day solenoid yéu cau duoc cung cap mét dign
ap va dong dién co dinh (AC hoac DC).

Thoi gian dap ng: bay la thoi gian dé van dong/mé hoan toan. Thoi
gian tiéu biéu cho cac van nam trong pham vi tr 5ms dén 150ms.

V6 boc: Vb boc cho cac van dugc xép theo loai:

Loai 1 ho&c 2: St dung trong nha, yéu cau bao vé chéng nwéc.
Loai 3: S&r dung ngoai troi, chéng bui bam va mwa gio.

Loai 3R hodc 3S hoéc 4: Chéng nwéc va bui.

Loai 4X: Chéng nuwéc, bui va sw &n mon.

3.2.4 Xy lanh (CYLINDER)
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Cylinder st dung ap lwc khi hodc chét 1dng dé tao Iwc/chuyén dong tuyén
tinh (hinh 3.19). Trong hinh, dong chét 16ng dwoc bom vao mét phia cla
cylinder lam dich chuyén piston vé phia con lai. Chéat 16ng & phia nay duoc
thoat tw do. Lwc tac dung lén cylinder ty 1& v&i dién tich bé mat cla piston.

Cobng thre tinh lyc:
F . ; £
F=P.A P= Z Véi P: Ap suat thay lwc

F: Lwc day piston
A: Dién tich piston

| i}
1| 1 | | Chuyén déng tién

Chét 16ng duoc bom Chét 1dng ra &
vao & ap suat P ap suét thap
i .
| | —f——
. » | | Chuyén dong Iui
Chét 1dng ra & Chét Idng jux_yc bom
ap suét thap vao & ap suat P
Hinh 3.19 Mat cét ciia mét cylinder thiy luc

Cylinder tac dong don yéu cau cung cép Iwc khi dudi ra va st dung 16 xo
dé co vé. Con cylinder tac dong kép thi cung cép lwc & ca hai phia.

VA AN Cylinder tac déng
YAY don ¢6 16 xo tw rat vé
]
Cylinder tac dong kép
Hinh 3.20 cylinder tac dong don va cylinder tac dong kép

Cac cylinder tr thwdng dwoc str dung trong d[éu k,hién khi nén. Trén dau
cla pis:ton c¢6 moét manh nam cham. Khi noé di chuyén dén vi tri gi¢i han thi cac
cbng tac reed switch sé phat hién ra.

3.2.5Bbong co

Dong co la co cdu chap hanh thong thudng, nhung déi véi ing dung
cho diéu khién nhi phan thi dac diém cla n6 khong quan trong. Diéu khién
logic tiéu biéu cua cac dong co’ la dong cat dién cho né. Cac dong co co dong

33



3 Céam bién va co cau chép hanh trong diéu khién logic Chéu Chi buc

dién nhd c6 thé dau truc tiép vao cac ngd ra ctia PLC, con dbi voi cac dong
co ¢dng suat Ién thi st dung relay hay contactor hodc bd khéi déng dong co.
Cac dong co sé dwoc khao sat chi tiét hon & chuong céc cdm bién va co céu
chép hanh analog (tap 2).

3.2.6 Cac co’ cau chap hanh khac
Ngoai cac co cu chap hanh ké trén con cé nhiéu loai co' ciu chép hanh

khac nhau trong diéu khién logic. Mot sb co ciu chap hanh thuwong duoc st
dung relay va contactor.

Ngoai ra cé mét s6 co cdu chap hanh khac:

- Lo nhiét: Thwong dwoc diéu khién bang relay, dong va cat dién dé
gitr nhiét d6 nam trong mot pham vi nao doé.

- Deén bao: Bén bao dugc st dung cho hau hét cac may moc dé chi
bao trang thai may va cung cap thong tin cho ngwoi van hanh. Hau
hét cac dén bdo cé dong dién thap va dwoc két ndi tryc tiep dén
PLC.

- Coi/chuéng béo: Coi hay chudng bao cé thé dwoc sir dung cho cac
may moéc khong dwgc giam sat hoac dang bi nguy hiém. Chung
thwong dwoc ndi trwe tiép véi cac ngd ra cta PLC.
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4

4.1

411

Bo diéu khién lap trinh PLC Simatic S7-200

C4u hinh crng

Khéi xtv ly trung tam

PLC S7-200 Ia thiét bj diéu khién 1ap trinh loai nhd (micro PLC) cla hang
Siemens (CHLB Burc) c6 cau tric theo kiéu modul va cé cac modul mé rong.
Thanh phan co ban cta S7 - 200 1 khdi x& ly trung tam (CPU: Central
Processing Unit) bao gdm hai chiing loai: CPU 21x va CPU 22x. Mdi chiing
loai c6 nhiéu CPU. Loai CPU 21x ngay nay khéng con san xuét nira, tuy nhién
hién van con s dung rat nhiéu trong cac trwdng hoc va trong san xuat. Tiéu
biéu cho loai nay la CPU 214. CPU 214 ¢6 céc déc tinh nhw sau:

B& nh& chuong trinh (chra trong EEPROM): 4096 Byte (4 kByte)

Bb6 nhé dir liéu (Vung nhé V): 4096 Byte (trong dé 512 Byte chira
trong EEPROM)

S6 lwong ngd vao:14 , va

Sé lwong ngd ra: 10 ngd ra digital tich hop trong CPU
S module mé rong: 7 gdm cad module analog

Sé lwong vaolra sé cuc dai: 64

S6 lwong Timer :128 Timer chia l1am 3 loai theo d6 phan giai khac
nhau: 4 Timer 1ms, 16 Timer 10 ms va 108 Timer cé d6 phan giai
100ms.

S6 lwong Counter: 128 bd dém chia lam hai loai: 96 Counter Up va 32
Counter Up/Down.

Bit memory (Vung nhé M): 256 bit
Special memory (SM) : 688 bit ding dé thong bao trang thai va dat
ché do lam viéc.

C6 phép tinh s hoc
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- Bo6 dém tébc dd6 cao (High-speed counters): 2 counter 2 KHz va 1
counter 7 KHz

- Ngb vao analog tich hop sén (bién tré): 2.

- Céacché ds ngat va xr ly ngat gém: ngat truyén ‘thong, ngét theo swon
lén ho&c xudng, ngét thoi gian, ngat cta bd dém tdc do cao va ngét
truyén xung.

Toan bo ving nh& khong bi mat di liéu trong khodng th&i gian 190 gi¢y
khi PLC bj mat ngudn nudi.

So d6 bé mat cha bod diéu khién logic kha trinh S7-200 CPU 214 duoc
cho nhw hinh 4.1.

Ngb ra Cardnh¢  Kijéu hoat déng

ﬂﬂﬂﬂdﬂuuuugauuuuuu//
oooooo O0000000000O,
v \/

SIEMENS HSF 100 [Jno []eoo HQI.O CPU 214

RUN 0.0 [ oo [t
stop |[102 [|n2 [|Qo2

103 [Jn3 []Qo3

104 [J1n4 []oo4

105 [J1s []Qos

10.6 Q0.6
10.7 Q0.7
SIMATIC /\

J/)'_ Bién tré

$7-200 Céng PPI
N6i dén thiét
ﬁ bi 1ap trinh

Bao trang Bao trang thai

Ngob vao -~
9 thai CPU  ngd vaolra

Hinh 4.1: Bé diéu khién Iap trinh S7-200 CPU 214

* M6 ta cac den bao trén CPU 214:
- SF (bén dé): DPén dd SF bao hiéu hé thdng bi 16i. Pén SF sang
l&n khi PLC c6 16i.

- RUN (Bén xanh): cho biét PLC dang & ché do lam viéc va thyc hién
chwong trinh dwoc nap vao trong bd nhé chwong
trinh ctia PLC.

- STOP (Pén vang): Pén vang STOP chi dinh PLC dang & ché do
dirng. Dirng chwong trinh dang thye hién lai.

- Ix.x (Bén xanh): Dén xanh & cdng vao chi dinh trang thai tirc thei
cha cbng ( x.x = 0.0 - 1.5). Dén nay bao hiéu trang
thai cla tin hiéu theo gia tri logic cta cbng.
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- Qy.y (Ben xanh): Dén xanh & cbng ra chi dinh trang thai tirc thoi clia
cong (y.y = 0.0 - 1.1). Bén nay bao hiéu trang thai
cua tin hiéu theo gia tri logic clia cong.

Hién nay, CPU 22x vé&i nhiéu tinh nang vuot troi da thay thé loai CPU
21x va hién dang dwoc st dung rat nhiéu. Tiéu biéu cho loai nay la CPU 224.
Thong tin vé CPU 22x dwoc cho nhw bang 4.1 va hinh dang CPU 224 & hinh 4.2.

Ddc diém CPU 221 CPU 222 CPU 224 CPU 224XP CPU 226
1/0O trén CPU
Digital 6D1/4DO 8DI/6DO 14DI1/10DO 14D1/10DO 24DI1/16DO
Analog - - - 2AIMAO -
S0 module mé& rong 0 9 7 7 7
max.
BT e 4KB 4KB 8KB 12KB 16KB
B6 nhé di liéu 2KB 2KB 8KB 10KB 10KB
Thoi gian xt ly 0,37 ps 0,37 ps 0,37 us 0,37 s 0,37 ps
Memory
. . 256/256/256 | 256/256/256 | 256/256/256 | 256/256/256 | 256/256/256
bits/counters/timers
High-speed 4 x 30 kHz
I T 4 x 30 kHz 4 x 30 kHz 6 x 30 kHz 2% 200 kHz 6 x 30 kHz
Real-time clock card card Tich hop Tich hop Tich hop
Ngb ra xung 2 x 20 kHz 2 x 20 kHz 2 x 20 kHz 2 x100 kHz 2 x20 kHz
Céng giao tiép 1x RS-485 1x RS-485 1x RS-485 2x RS-485 2x RS-485
Bién tr& analog trén 1 1 2 2 2

CPU

Béng 4.1: Bang di¥ liéu vé CPU ho 22x

* Chon ché dé lam viéc cho PLC
Cong tac chon ché d6 lam viéc nam & phia trén, c6 ba vi tri cho phép
chon céac ché do lam viéc khac nhau cta PLC:
- RUN:  Cho phep PLC thuc hién chwong trinh trong b nhé. PLC S7-200
sé roi khoi che do6 RUN va chuyén sang che d6 STOP néu trong

may co sw ¢, hodc trong chwong trinh gap Iénh STOP.
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- STOP: Cudng birc PLC drng chuwong trinh dang chay va chuyén sang
ché d6 STOP. O ché d STOP, PLC cho phép hiéu chinh, nap,
x6a mét chwong trinh.

- TERM: Cho phép ngudi dung tr may tinh quyét dinh chon mét trong hai
ché d6 lam viéc cho PLC hoac RUN hoac STOP.

LED bao trang
thai 110

LED bao trang

thai CPU
Khe cdm Bién tr&
- Memory chinh gia trj
e
Module,
- Clock Module
(221, 222)
Cbng truyén L6‘bét chat
thong vao vach
Dau ndi co thé thao roi Chét khéa module
(trén 224, 226) trén gia do

Hinh 4.2: B6 diéu khién Iap trinh CPU 224

* Céng truyén théng

S7-200 s dung cbng truyén thong ndi tiép RS485 véi phich ndi 9 chan
dé phuc vu cho viéc ghép ndi véi thiét bi Iap trinh hodc véi cac tram PLC khéc.
Tbc dd truyén cho may lap trinh kiéu PPI 14 9600 baud. Téc dd truyén cung
cép cla PLC theo kiéu tw do 14 tir 300 baud dén 38400 baud.

Dé ghép ndi S7-200 v&i may lap trinh PG720 (hang Siemens) hodc voi
céac loai may 1ap trinh thuéc ho PG7xx c6 thé st dung mét cap ndi thang qua
MPI. Cép d6 di kém theo may lap trinh.

Ghép ndi S7-200 véi may tinh PC qua céng RS-232 can c6 cap nbi
PC/PPI v&i bd chuyén ddi RS232/RS485, va qua cébng USB ta c6 cap
USB/PPI.

* Card nhé, pin, clock (CPU 221, CPU222)

§7-200 cung cap nhiéu bién phap dadm bao cho chwong trinh nguoi
dung, di¥ liéu chwong trinh va cau hinh dir liéu dwoc duy tri sau:
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‘Mcf)t tu dién vé’j dién dung I&n cho phép nubi bé nhéd RAM sau Ighi bi mét
nguon dién cung cap. Tuy theo loai CPU ma thdi gian lwu trlr co thé kéo dai
nhiéu ngay. Chang han & CPU 224 la khoang 100 gi¢

Ving nhd EEPROM cho phép Iwu chuwong trinh, cac ving nhé duoc
nguw®i dung chon chira vao EEPROM va cau hinh di liéu.

Cho phép gan thém Pin dé& nudi RAM va cho phép kéo dai thém thoi gian lwu

tri» di liéu, cé thé 1én dén 200 ngay ké ti» khi mat ngudn dién. Ngudn cla Pin

sé dwoc lay sau khi tu dién da xa hét.

- Card nhé: Puoc st dung dé lwu triv
chwong trinh. Chwong trinh chiva trong
card nhé bao gdbm: program block, data

- memory block, system block, cong thirc

module (recipes), dir liéu do (data logs), va céac

- Clock/ gia tri cwéng blre (force values).

Bt Battery - Card pin: Dung dé& mé& rong thoi gian
attery  module lwu trir cac div liéu co trong bd nhé.

module Ngudn pin dwoc tw dong chuyén sang

Hinh 4.3: Hinh dang cac module khi tu trong PLC can. Pin co thé st
dung den 200 ngay.

- Card Clock / Battery module: déng ho thoi gian thuc (Real-time clock)
cho CPU 221, 222 va nguon pin dé nudi ddng hd va lwu dir lieu. Thoi
gian st dung dén 200 ngay.

* Bién tré chinh gid tri analog:

Hai biér) tré nay dwoc SL’f dung nhw hai ngd vao analog cho phép diéu
chinh cac bién can phai thay do6i va str dung trong chwong trinh.

4.1.2 Khdi mé rong

Trén cac CPU da tich hop s8n modt sé cac ngd vao va ngd ra sb, chang han
nhw CPU 224 DC/DC/DC c¢6 sén 16 ngd vao va 14 ngd ra. Tuy nhién trong
thuc té , xuét phat tr yéu cau diéu khién nhw: can nhiéu hon sb ngd vao/ra cé
san, cé st dung tin hiéu analog hay c6 cac yéu ciu vé truyén théng, ndi mang
cac PLC...ma ta phai gén thém vao CPU céac khéi mé& rong (Expansion
module) cé cac chirc nang khac nhau (bang 4.2).

4.1.2.1 Digital module

Cac module s gan thém vao khéi CPU dé mé rong sé lwgng cac ngd
vao/ra soO.

e Khbi ngé vao sé DI (Digital Input): Siemens san xuét cac khdi ngd vao sb
nhw: DI8 x 24VDC, DI8 x AC120/230V, DI16 x 24VDC.

e Khéingé ra sé (Digital Output): Cac ngd ra nay duoc chia ra lam 3 loai la
ngd ra DC, ngd ra AC va ngo ra relay. bién ap ngd ra c6 thé la 24Vdc
hoac 230Vac tuy loai, v&i so lwgng ngd ra co thé la 4 hoac 8.
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Ngoai ra con cé sw két hop cac ngd vao va ra sb trén cung mot module.

4.1.2.2 Analog module

Ngoai trlr CPU 224XP ¢6 tich hop sén 2 ngd vao va 1 ngd ra analog
(2AI/1A0) dé két ndi véi ngoai vi nhan va phat tin hiéu analog, thi hau hét cac
CPU khac ctia ho S7-200 déu khong cé tich hop sén. Vi vay khi diéu khién véi
tin hiéu analog thi yéu cdu nguwdi st dung phai gén thém céac khéi analog.

e Khéi ngé vao tuong tw Al (Analog Input): Tin hiéu analog ngd vao cé thé
la tin hiéu dién ap hoac dong dién. Tuy thudc vao tin hiéu analog can doc
la loai ndo ma nguwdi str dung cé thé cai dat cho phu hop bang cac cong
tédc dwoc gan trén module (Chi tiét xem chuong xix ly tin hiéu analog).

Hién co cac khéi ngd vao: 4Al, 8Al. DP6i vai tin hiéu analog dueoc tao ra
b&i thermocoupe (cdp nhiét) va RTD thi st dung cac module do nhiét
twong ng (bang 4.2).

e Khbingé ra twong tw AO (Analog Output): Tin hiéu twong tw nay co thé 1a
dién ap hoac dong dién tuy theo ngudi dung cai dat. Tin hiéu ra la dién
ap nam trong khoang * 10Vdc twong tng véi gia tri sb tiv -32000 tdi +
32000 va tin hiéu dong dién ndm trong khdang tlr 0 - 20mA twong (rng
véi gia tri sb tw 0 téi +32000.
Ngoai cac khdi trén con cé cac khéi cé sy két hop ca 2 loai tin hiéu
vao va ra analog trén cing mét khéi.

Cac khéi mé Loai
N oai
rong j

| Digital module

Input 8 xDCIn 8 xAC In 16 x DC In

Output 4 x DC Out 4 x Relay 8 x Relay
8 x DC Out 8 x AC Out
4 xDC In/ 8 xDC In/ 16 x DC In/ 32 xDC In/

Té hop
4 x DC Out 8 x DC Out 16x DC Out 32x DC Out
4 xDC In/ 8 xDC In/ 16 x DC In/ 32 xDC In/
4 x Relay 8 x Relay 16x DC Out 32x Relay

Analog module

Input 4 x Analog In |8 x Analog In ;tnxThermocoupIe

2xRTD In 2xRTD In

Output 2 x Analog Out |4 x Analog Out
4 x Analog In

Té hop
4 x Analog Out

Intelligent module
Position Modem PROFIBUS-DP
Ethernet Ethenet IT

Cac module khac

|AS-Interface [ SIWAREX MS | |
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Bang 4.2: Céc loai kh6i mé réng

4.1.2.3 Intelligent module

Cac PLC S7-200 c6 thé ndi vao cac loai mang khac nhau dé tang cwéong

kha ndng mé rong, truyén thong véi cac thiét bi khac trong hé théng tw dong

hoa.

Master trong mang AS-Interface: Giao tiép AS-i (Actuator Sensor
Interface) hay giao tiép actuator/sensor la hé thong két néi cho cap qua
trinh thap nhét trong hé thong tw dong hoa nham téi wu héa viéc két nbi
cam bién va co cau chap hanh véi thiét bj tw dong hoéa. V&i module
CP243-2 cho phép két néi mang AS-Interface vao PLC S7-200 va déng
vai tro lIa master.

Két néi vao mang PROFIBUS-DP: Cac PLC S7-200 c6 thé két ndi vao
mang Profibus hoat déng nhw mét DP Slave nhd vao khéi mé rong
EM277. Viéc st¢ dung EM277 cho phép PLC S7-200 c6 thé két ndi truyén
théng v&i cac thiét bi trong mang Profibus nhw: PLC S7-300, S7-400,
man hinh diéu khién...

Két ndi vao mang Ethernet: Dé c6 thé két ndi S7-200 vao mang Industrial
Ethernet thi can c6 khéi CP 243-1. Day la khéi truyén théng cho phép cac
PLC S7-200 c6 thé dwoc cau hinh, lap trinh, chdn doan tr xa qua
Ethernet nh&» phdn mém STEP 7 Micro/win. Gitp cho cac CPU S7-200 ¢
thé giao tiép véi cac S7-200 khac, S7-300 hay S7-400 qua Ethernet. Cac
CPU c6 thé sir dung 1a ho CPU 22X. C6 thé thyc hién cu hinh cho céac
CPU vao mang Ethernet nh& vao Wizard (Menu Tools — Ethernet
wizard).

Internet Technology: Khéi mé& réng CP 243-1 IT cho phép cac CPU S7-
200 c6 thé thwc hién cac gidam sat hay thay ddi qua trinh duyét Web tw
mot PC c6 ndi mang. Cac théng bao chan doan cé thé givi qua email tiv
mot hé théng. St dung cac chirc néng IT cho phép trao dbi cac tap tin di
liéu v&i cac may tinh hay cac hé théng diéu khién khac. M&i mét khbi CP
243-1IT chi nén két ndi cho 2 CPU S7-200.

Modem module: Cho phép két ndi tryc tiép S7-200 vao duwong day dién
thoai, va cung cap truyén thdong gitba S7-200 va Step 7- micro/Win.

V@i cong cu Modem Expansion wizard cho phep thiét 1ap mot modem &
xa hodc két n6i S7-200 v&i mét thiét bi & xa qua modem.

Kha nang truyén théng ctia S7-200 dwoc cho nhw hinh 4.4.

4.1.2.4 Function module

La cac khéi chirc ndng thwc hién cac chirc ndng déc biét nhw diéu khién

vi tri (position module), can (SIWREX MS).

Position module: Module vi tri dwoc st dung dé diéu khién téc dd va vi tri
cua dong co budc (stepper motor) hoac dong co servo (servo motor).
V@i cdng cu Position Control wizard trong phan mém STEP 7--Micro/WIN
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dé thiét 1ap cau hinh cho module diéu khién vj tri. Module di&u khién vij tri
thwdng dwoc sir dung la EM253.

SIWAREX MS: La module can da nang va linh hoat, né dwoc st dung vé&i
cac hé théng can hoac do lwc st dung PLC S7-200.

. EM CcP CcP CcpP EM
S7-22x 277 2431 24311T 243-2 241

I I - E-Mail - Teleservice
PROFIBUS Network -HTML - SMS/paging

| ETP - PPI/modbus RTU

Phone Network

I Ethernet Network

| AS-Interface Field Bus

| | L} L} |

ASCII Protocol

PPI/MPI Network

Hinh 4.4: Khd nédng truyén théng ctia PLC S7-200

4.2 Man hinh diéu khién

Trong cac yéu ciu diéu khién cé giam sat thi déi véi cac PLC S7-200
ching ta cé thé gan thém cac man hinh dé diéu khién va giam sat. Hién cé
cac loai la: man hinh hién thj dong van ban (Text Display), man hinh diéu
khién béng ban phim (Operator panel) va man hinh cadm t&ng (Touch Panel).

* Bang diéu khién hién thj dong van ban (Text Display): Cac man hinh nay cé
gia thanh th4p, cho phép ngwdi van hanh may co thé xem, giam sat bang cac
dong van ban va thay déi cac thong sé hay ché do6 hoat dong cta hé théng
diéu khién bang cac phim trén bang diéu khién. Gdm c6 cac loai 1a TD100C,
TD200C, TD 200, TD400C (hinh 4.5).

TD 100C

Lﬁ:ﬁf—_ﬁ‘ﬁ-~7,; 4,
%uﬂiuﬂmmm. Y

TD 200C

Hinh 4.5: Bang diéu khién hién thj dong van ban
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Cac bang diéu khién nay cé thé dwoc thiét Iap cac thong bao va nat nhan
diéu khién dé& dang bang cong cu Text Display wizard (menu lénh Tools > Text
Display Wizard) trong STEP 7--Micro/WIN.

* Operator Panel va Touch Panel: Cac man hinh dwoc (rng dung diéu khién va
giam sat cac may mac, thiét bj nhd. Thoi gian thiét 1ap cau hinh va van hanh
nhanh v&i phan mém WinCC flexible. Gbm c6 cac loai: OP 73micro, TP

177micro (man hinh nay thay thé cac man hinh trwéc TP 070/TP 170micro)
(hinh 4.6).

SIMATIC PANEL

TP 177micro
| SIEMENS | SIMATIC PANEL Gesves Ter: [N °C

ﬁ Actusd Tomp 00.00 °C |
Simatic OP 73micro Value 4% E "
— .H ¢ “id

100

o

Hinh 4.6: Man hinh OP 73micro va TP 177mico.

4.3 Cac vung nh¢

B& nhé clia cac PLC S7-200 dworc chia ra lam cac vung nhé nhw bang 4.3.

* Ving nhé dém ngé vao sé I:

CPU sé doc trang thai tin hiéu cla tat ca cac ngd vao s6 & dau mdi chu
ky quét, sau dé sé chira cac gia tri nay vao vung nhé dém ngd vao. Co thé
truy cép vung nh& nay theo bit, Byte, Word hay Doubleword.

*\ung nhé dém ngé ra sé Q:

Trong qua trinh x& ly chwong trinh CPU sé lwu cac gia tri xt ly thude
vung nhé ngd ra vao day. Tai cudi moi vong quét CPU sé sao chép ndi dung
vung nh& dém nay va chuyén ra cac ngd ra vat ly. Co thé truy cap vung nhé
nay theo bit, Byte, Word hay Doubleword.

*Vung nhé bién V-

S& dung vung nhé V dé Iwu trir cac két qud phép toan trung gian co
dwoc do cac xt ly logic cua chuwong trinh. Cling c6 thé st dung vung nho dé
lwu trir cac div liéu khac lién quan dén chwong trinh hay nhiém vu diéu khién.
C6 thé truy cap vung nhé nay theo bit, Byte, Word hay Doubleword.

*Vang nho M:

Co thé coi viing nhé M nhw la cac relay diéu khién trong chuong trinh dé luu
tr trang thai trung gian clia mot phép toan hay cac thong tin diéu khién khac.
C6 thé truy cap vung nhé nay theo bit, Byte, Word hay Doubleword.

*Vung nhé bé dinh thoi T:
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Chéu Chi Burc

S7-200 cung cép vung nhc')’ ri{ang c:hp ca’gc bd dinh thoi, cac bd dinh thoi
dwoc str dung pho cac y(au cau dieu khién can tri hoan thoi gian. Gia tri thoi
gian sé dwoc dém tang dan theo 3 d6 phan gidi la 1ms, 10ms va 100ms.

Mo ta CPU 221 CPU 222 CPU 224 CPU 224XP CPU226

Kich thugc chuong | , g 4KB 8 KB 12 KB 16 KB

trinh ngwoi dung

Kich thuéc di lieu |2 KB 2 KB 8 KB 10 KB 10 KB

Ving démvaosé | 10.0...115.7 10.0 ... 115.7 10.0 ... 115.7 10.0 ... 115.7 10.0 ... 115.7
Ving démrasd | Q0.0..Q15.7 Q0.0 ..Q15.7 Q0.0..Q15.7 Q0.0..Q15.7 Q0.0..Q15.7
Ngb vao analog AIWO .AIW30 | AIWO .AIW30 | AIWO.AIW62 | AIWO.AIW62 | AIWO ..AIW62
Ngé ra analog AQWO...AQW30 | AQWO...AQW30 | AQWO...AQW62 | AQWO...AQW62 | AQWO...AQW62
Ving nhé bién (V) | VBO...VB2047 | VBO0...VB2047 | VBO...VB8191 | VBO0...VB10239 | VBO...VB10239
X_‘;”g nhécucbd |5 | pes LBO...LB63 LBO...LB63 LBO...LB63 LBO...LB63
Ving nhé bit (M) | M0.0..M31.7 | M0.0..M31.7  |M0.0..M31.7  |M0.0..M31.7  |M0.0...M31.7

Vung nhé dac biét

SMO0.0...SM179.7

SM0.0...SM299.7

SMO0.0...SM549.7

SMO0.0...SM549.7

SM0.0...SM549.7

Chidoc (SM) SMO0.0...SM29.7 | SMO0.0...SM29.7 | SM0.0...SM29.7 | SMO0.0...SM29.7 | SMO0.0...SM29.7
Timer 256 (T0...T255) | 256 (T0...T255) | 256 (T0...T255) |256 (T0...T255) |256 (TO...T255)
Retentive on-delay
1ms | TO, T64 TO, T64 TO, T64 TO, T64 TO, T64
10ms | T1...T4, va T1...T4,va T1...T4, va T1...T4,va T1...T4,va
T65...T68 T65...T68 T65...T68 T65...T68 T65...T68
100ms | T5...T31, va T5...T31, va T5...T31,va T5...T31, va T5...T31,va
T69...T95 T69...T95 T69...T95 T69...T95 T69...T95
On/Off delay 1ms | T32, T96 T32, T96 T32, T96 T32, T96 T32, T96
10ms | T33...T36,va |T33...T36,va |T33...T36,va |[T33...T36,va |[T33...T36,va
T97 ... T100 T97 ... T100 T97 ... T100 T97 ... T100 T97 ... T100
100ms | T37 ...T63,va |T37...T63,va |T37...T63,va |T37...T63,va |T37...T63,va
T101 ... T255 T101 ... T255 T101 ... T255 T101 ... T255 T101 ... T255
Counter C0 ... C255 C0 ... C255 C0 ... C255 C0 ... C255 C0 ... C255
B6 dém téc d6 cao | HCO ...HC5 HCO ...HC5 HCO ...HCS HCO ...HCS HCO ...HC5
E;tg)é“ khien trinh | 500 . 5317 0.0 ...831.7 0.0 ...831.7 S0.0 ...831.7 0.0 ...831.7
Thanh ghi Accu ACO ... AC3 ACO ... AC3 ACO ... AC3 ACO ... AC3 ACO ... AC3
Jumps/Labels 0...255 0...255 0...255 0...255 0...255
Call/Subroutine 0...63 0...63 0...63 0...63 0...127
Interrupt routines 0...127 0...127 0...127 0...127 0...127
O nhé suon xung | )¢ 256 256 256 256
(positive/negative)
PID loops 0..7 0..7 0..7 0..7 0..7
Port Port 0 Port 0 Port 0 Port 0, Port 1 Port 0, Port 1

Bang 4.3: Céc vung nhé va déc diém cta CPU S7-200.
*\uing nhé bo dém C:

C6 3 loai bd dém la bd dém Ién, bd dém xudng va bd dén 1én-xudng. Cac
bé dén sé tang hoép gidm gia tri hién hanh khi tin hiéu tai ngd vao thay dbi
trang thai tr mdrc thap |én mirc cao.
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*Vuing nhé bé dém téc dé cao HC (High speed Counter):

Cac bo dém tdc do cao dwoc st dung dé dém cac s kién tbc do cao doc
lap v&i vong quét ctia CPU. Gia tri dém la sb nguyén 32 bit cé dau. Dé truy
xuét gia tri dém cla cac bo dém téc dd cao can xac dinh dia chi cia bo dém
tbc dd cao, st dung viing nhé HC va sb cta bd dém, vi du HCO. Gia tri dém
hién hanh cla cac bd dém téc d6 cao 1a cac gia tri chi doc va truy xuét theo
double word.

* Cac thanh ghi AC (Accumulators):

Céc thanh ghi AC 1a cac phan t& doc/ghi ma cé thé dwoc dung dé truy
xuét gidbng nhw bd nhé. Chang han, cé thé sir dung cac thanh ghi dé truy xuét
céac théng sb tir cac chwong trinh con (Subroutine) va lwu trir cac gia tri trung
gian d& st dung cho tinh toan. Cac CPU S7-200 c6 4 thanh ghi la ACO, AC1,
AC2 va AC3. Chung ta c6 thé truy xuat di liéu trong cac thanh ghi nay theo
Byte, Word, va Doubleword.

*Vung nh¢ ddc biét SM (Special Memory):

Cac bit SM 1a cac phan t& cho phép truyén théng tin gitta CPU va
chwong trinh ngwdi dung. Cé thé sir dung cac bit nay dé chon lwa va diéu
khién mot sé chirc nang déc biét ctia CPU, chang han nhuw bit 1én mirc 1 trong
vong quét dau tién, cac bit phat ra cac xung cé tAn sb 1Hz...Chung ta truy
xuét viing nhé SM theo bit, byte, word, doubleword.

*Vung nho cuc bé L (Local Memory Area):

Vung nhé nay c6 do 16n 64 Byte, trong d6 60 byte c6 thé dwoc dung nhuw
vung nhé cuc bd hay chuyén céc théng sb t&i cac chwong trinh con, 4 byte
cudi dung cho hé thong Vung nhé nay two’ng tw nhw vung nhé bién V chi
khac & chd cac bién ving nhé V cho phép s dung & tat ca cac khoi chwong
trinh con vung nhé L chi cé tac dung trong pham vi soan thdo ctia mét khoi
chwong trinh ma théi. Vi tri bién thudc ving nhé L trong chwong trinh chinh
thi khéng thé s dung & chuwong trinh con va nguoc lai.

* Vung nho ngé vao tuong tw Al (Analog Inputs):

Cac PLC S7-200 chuyén gia tri mét twong tw (chdng han dién ap hay
nhiét do) thanh gia tri sb va chira vao mét viing nhé 16 bit. B&i vi cac gia tri
twong tw chiém mét vang nhé word nén chung ludn ludn cé cac gia tri word
chan, chéng han nhw AIWO0, AIW2, AIW4..va la cac gia tri chi doc.

*Vang nhé ngé ra tuong tw AQ (Analog Outputs):

Céac PLC S7-200 chuyén mot gia tri sb 16 bit sang gia tri dién ap hodc
dong dién, twong (ng véi gia tri sb (digital). Gidbng nhw cac ngd vao twong tw
chung ta chi cé thé truy xuat cac ngd ra twong tw theo word. Va la cac gia tri
word chan, chdng han nhw AQWO0, AQW2, AQW4.
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4.4 Qui wéc dia chi trong PLC S7-200

4.4.1 Truy xuét theo bit

Dé truy xuét dia chi theo dang Bit chung ta xac dinh vung nhé, dia chi
cua Byte va dia chi cta Bit.

Vi du: Bit
- ~
10.3
L___ Bitthw3 7/6|5/4/3|2|1]|0
I_ DAu cham phan Byte 0
céach byte va bit
Dia chiybyte Byte 1
Vvung nhé ngd vao Byte 2
Byte 3

Hinh 4.7: Vung nh& ngé vao |

Trong hinh 4.7 1a ban d6 viung nhé cia bo dém di liéu ngd vao |
(Process Image Input). Ban d6 cla cac ving nhé khac ciing ¢6 cau truc twong
tw nhw vay. Bit thAp nhat Ia bit 0 ndm bén phai va bit cao nhat la bit 7 ndm bén
tréi. Do d6 ching ta hoan toan co thé khai bao twong tw nhw vi du trén, chang
han nhw: Q1.0, V5.2, M0.1...Dung lwgng cla cac vung nhé phu thuéc vao loai
CPU ma chung ta st dung.

4.4.2 Truy xuét theo byte (8 bit)

Khi truy xuét di¥ liéu theo byte, ching ta xac dinh vang nhé, va thir ty clia
byte can truy xuéat.

Vi du: Bit
VB2 : :
Dia chi byte VB2 | | | | | | | | |
Truy xuat theo byte
Vung nhé

Twong ty nhw vi du ta khai bao cho cac vung nh& khac, chéng han nhw
IB3, MB2, QBS5..

4.4.3 Truy xuat theo word (16 bit)

Déi v6i truy xuat ving nhé theo dang word ching ta ciing can xac dinh
vung nhé can truy xuét, khai bdo dang word va dia chi cia word trong viing
nhé. M&i mét viing nhé dang word sé gém 2 byte va duwoc goi 1a byte thap va
byte cao.

Vi du:
W2
Q\;Dia chi word | iBI3 | QE |
Truy xuat theo word 2
vu%g nhé ngd ra Byte cao Byte thap
Chay:
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- Déi véi tin hiéu twong tw (Analog) thi ching ta chi c6 mét dang truy
xuét duy nhét 13 truy xuét theo word. Diéu nay la do méi tin hiéu twong
ty s& (ng v&i mot gia tri s6 nguyén 16 bit. Vi du: AIWO, AIW2,
AQWO...

- Khi truy xuét dia chi theo word thi hai word lién ké& nhau bat budc cach
nhau 2 byte. Vi du ta cin chra 2 di¥ liéu dang sb interger vao ving
bién V, thi di¥ liéu thir nhat gia st chira vao VW20 thi word ké tiép lwu
d liéu thr hai la VW22,

4.4.4 Truy xuat theo 2 word (Double word = 32 bit)

Khi truy xuat viing nhé 32 bit, twong (ng voi 4 byte. Trong d6 gom co
word thap, word cao va byte thap, byte cao.

Vi du: VD100
Word cao  Word thap
/\ /\
[vB106]vB104]vB102/VB100|
Byte cao — | | L Byte thap
Byte thap Byte cao

Bang tom t&t viéc truy xuat cac ving

word dwoc cho & bang 4.4.

nh¢& theo bit, byte, word va double

Cach truy xuét CPU 221 CPU 222 CPU 224 CPU 224XP CPU 226
Truy xuat Bit (byte.bit) |1 { 0.0 ... 15.7 0.0..157 0.0..157 0.0..157 0.0...15.7
Q|0.0..157 0.0..157 0.0..157 0.0...15.7 0.0...15.7
V|[0.0...2047.7 0.0 ...2047.7 0.0...8191.7 0.0...10239.7 |0.0...10239.7
M|{0.0..317 0.0..317 0.0..317 0.0..317 0.0...31.7
SM|0.0...165.7 0.0...299.7 0.0...549.7 0.0...549.7 0.0 ... 549.7
S$|0.0...31.7 0.0..317 0.0..317 0.0..317 0.0...31.7
T|0..255 0..255 0...255 0..255 0..255
C|(0..255 0..255 0..255 0..255 0..255
L|0.0..63.7 0.0...63.7 0.0...63.7 0.0...63.7 0.0...63.7
Truy xuét Byte IB{0..15 0..15 0..15 0..15 0..15
QB |(0..15 0..15 0..15 0..15 0..15
VB |0 ... 2047 0...2047 0...8191 0...10239 0...10239
MB|0...31 0..31 0..31 0..31 0..31
SMB |0 ... 165 0...299 0...549 0..549 0..549
SB|0..31 0..31 0..31 0..31 0..31
LB|0...63 0..63 0..63 0..63 0..63
AC|0..3 0..3 0..3 0..255 0..255
KB (Constant) | KB (Constant) KB (Constant) KB (Constant) KB (Constant) KB (Constant)
Truy xuét Word IW|0..14 0..14 0..14 0..14 0..14
Qw|0... 14 0..14 0..14 0..14 0..14
VW |0 ... 2046 0...2046 0...8190 0...10238 0...10238
MW 0 ...30 0..30 0..30 0..30 0..30
SMW |0 ... 164 0...298 0...548 0..548 0..548
SW|0...30 0..30 0..30 0..30 0..30
T|0..255 0..255 0...255 0..255 0..255
C|(0..255 0..255 0..255 0..255 0..255
LW|O0..62 0..62 0..62 0..62 0..62
AC|0..3 0..3 0..3 0..3 0..3
AW |0 ...30 0..30 0..62 0..62 0..62
AQW|0...30 0..30 0..62 0..62 0..62
KW (Constant) | KW (Constant) | KW (Constant) | KW (Constant) | KW (Constant) | KW (Constant)
T. xuét Double word ID |0 .. 12 0..12 0..12 0..12 0..12
QD (0. 0..12 O...12 0..12 0..12
VD |O0.. 2044 0...2044 0..8188 0... 10236 0...10236
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MD|0...28 0..28 0..28 0..28 0..28
SMD |0 ... 162 0...296 0...546 0..546 0..546
SD|0..28 0..28 0..28 0..28 0..28
LD|0...60 0..60 0..60 0..60 0..60
AC|0..3 0..3 0..3 0..3 0..3
HC|0..5 0..5 0..5 0..5 0..5
KD (Constant) | KD (Constant) | KD (Constant) | KD (Constant) | KD (Constant) | KD (Constant)

Bang 4.4: Truy xuét céc vung nhé theo dia chi bit, byte, word, double word.

Tom lai, v& co ban ching ta c6 bén dang truy xuét div liéu nhw trén.
Trong moi yéu cau dieu khién cu thé chung ta sé chon truy xuat theo dang
nao.

- Kiém tra trang thai cGa céc tin hiéu dwoc tao ra tlr cac ngoai vi ni voi
ngd vao s6 nhw nat nhan, cdm bién, cong tac hanh trinh... thi sé chon
truy xuat la bit, trong trwdng hop nay thi chon dia chi ngd vao twong
ng dwoc két ndi vi du nhw 10.0, 10.5, 11.1...

- Xuét tin hiéu ra cac co cau chip hanh nhan tin hiéu nhj phan nhw
relay, dén bao, van tiv ... thi s& chon truy xuét la bit, trong trworng hop
nay thi chon dia chi ngd ra twong rng dwoc két ndi vi du nhu QO.0,
Q0.2, Q1.0...

- Nhan tin hiéu tir cac cam bién tao ra tin hiéu analog nhw cam bién
nhiét d6, ap suat, dd am ... thi st dung dia chi word, vi du: AIWO0,
AIW2, AIW4...

- Xuét tin hiéu analog ra cac co' cdu chap hanh nhan tin hiéu analog
nhw ngd vao analog bién tan, van ti Ié ... thi st dung dia chi word, vi
du: AQWO0, AQW2, AQW4...

- Trong qua trinh thwc hién chwong trinh can lwu triy théng tin & dang
s6 16 bit nhw dém sb san pham (sé nguyén 16 bit) thi truy cap dia chi
word, con & dang 32 bit nhw nhiét do, ap suat (sé thwc) thi truy cap
dia chi double word...

4.5 Xt ly chwong trinh

S7-200 thuc hién doc va ghi di liéu theo logic diéu khién trong chwong
trinh lién tuc theo chu ky.

Hoat déng ctia S7-200 rat don gian:
- Doc trang thai cac ngd vao

- S7-200 st dung cac ngd vao nay dé thuc hién logic diéu khién
theo chuwong trinh dwoc lwu trir trong né. D@ liéu lubn duoc cap
nhat khi chwong trinh dwoc thue hién.

- Xuét di¥ liéu ra ngb ra.

Hinh 4.8 Ia mot so dd don gidn chi méi quan hé gitra so d6 dién va PLC
S7-200. Cac nut nhan khéi dong/dirng dong co dwoc két néi véi ngd vao.
Trang thai cla cac ngd vao tuy thudc vao nit nhan. Cac trang thai cia ngd
vao sé quyét dinh trang thai ctia ngd ra. Ngé ra duwoc két ndi véi contactor.
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Tuy theo trang thai clia ngd ra ma contactor cé dién hay mét dién va twong
trng déng co’ sé hoat déng hay dirng.

Wirites to the outputs %

Start_PB E_Stop M_Starter “s‘ \‘ Q & ““ \‘

| | e
PR A 7\

- -
- Process any
- -~ Communications Requests
-
P - 5o |

Output | ﬂ\ = Py

\ )L:J o ': Execute the Program S C
== Motor Starter can Cycle

SR

| Reads the inputs | Sﬁ gj’ﬁ

@ Start / Stop Switch

Hinh 4.8: Biéu khién ngé vao va ra Hinh 4.9: Chu ky quét S7-200

* Chu ky quét trong S7-200

S7-200 thyc hién mét loat cac nhiém vu theo chu ky. Viéc thyc hién

cac nhiém vu theo chu ky dwgc goi la chu ky quét (scan cycle). Hinh 4.9 la vi
du moét chu ky quét. S7-200 thwc hién cac nhiém vu sau trong mét chu ky

quét:

Doc ng6 vao: S7-200 sao chép trang thai clia cac ngd vao vat ly vao
bé dém ngb vao.

Digital inputs: Méi chu ky quét bat dau bang cach doc gia trj hién hanh
cac ngb vao s va sau do ghi cac gia tri nay vao vung dém ngé vao.

Analog inputs: S7-200 khéng cap nhéat cac ngb vao analog ttr cac
module mé& réng néu la chu ky quét binh thuong trir khi cé kich hoat
khéu loc cac ngb vao analog (xem chwong xw ly tin hiéu analog). B6
loc analog duoc cung cp cho phép ta c6 mét tin hiéu én dinh hon. Cé
thé cho phép b6 analog & mébi diém ngé vao analog. Khi mét ngé vao
analog duoc kich hoat & bo loc, S7-200 cap nhéat ngd vao analog méi
mét lan trong chu ky quét va luu triv gia tri loc. Gié tri loc duoc cung
cap mbi khi truy cdp ngé vao analog. Khi bé loc analog khéng duoc
kich hoat, S7-200 doc gia tri ngd vao analog tir module mé rong méi
l4n chwong trinh truy xuét ngé vao analog.

Thwe hién theo logic diéu khién trong chwong trinh: S7-200 thuc
hién cac Iénh trong chwong trinh va lwu gia tri vao ving nhé.

Khi thue hién chu ky quét, S7-200 thi hanh ter Iénh dau tién cho dén
lénh cubi cung. Céc Iénh truy cép I/O turc thi cho phép ta truy xuét
ngay lap tire cac ngé vao va ngé ra khi thuee hién chwong trinh ciing
nhuw chuong trinh ngét (interrupt routine).

Néu co str dung cac ngét trong churong trinh (chuong trinh ngét duoc
goi bdi cac yéu cau ngat) thi né khéng duwoc thuc hién & chu ky quét
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binh thudng. N6 duoc thuc hién khi cé s kign ngét (cé thé xay ra tai
bét ky thoi diém nao trong chu ky quét).

X ly bat ky yéu cau truyén théng nao: S7-200 thi hanh bat ky
nhiém vu dwoc yéu cau cho truyén thong.

Trong giai doan xt ly théng tin_ cta chu ky quét, S7-200 xtr ly bat ky
théng tin nao nhan duoc twr céng truyén théng hodc tir cac module
truyén thoéng (intelligent I/0 module).

Thue hién tw chan doan CPU: S7-200 tw kiém tra d& dam bao phan
firmware, bé nhé chwong trinh, va bat ky cac moule mé& réng nao
cling dang lam viéc duang.

Trong giai doan nay, S7-200 kiém tra cho hoat déng thich hop clta
CPU va trang thai cda bat ky module mé réng nao.

Xu,é't ra ngé ra: Cac gia tri dwgc lwu trong vung dém ngd ra sé dwoc
xuat ra cac ngd ra vat ly.

Tai cubi méi chu ky, S7-200 xuét cac gia tri dugc luu trong bo dém
ngb ra dén cac ngé ra sb. (Cac ngb ra analog thi dwoc cap nhéat ngay
lap tire, khéng phu thudc vao chu ky quét).

Viéc thwc hién chwong trinh con tuy thudc vao S7-200 dang & ché do

STOP hay ché @6 RUN. O' ché d6 RUN thi chuong trinh dwgc thyc hién; con
& ché d6 STOP thi chwong trinh khéng dwgc thye hién.
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5 KET NOI DAY GIFA PLC VA THIET BI
NGOAI VI

5.1 Két néi day giira PLC va cac thiét bi ngoai vi

Viéc két ndi day gitra PLC véi ngoai vi rat quan trong. N6 quyét dinh dén
viéc PLC c¢6 thé giao tiép duwoc vai thiét bi lap trinh (may tinh) cling nhw hé
thédng diéu khién c6é thé hoat dong dung theo yéu cau duwoc thiét ké hay
khong. Ngoai ra viéc nbi day con lién quan dén an toan cho PLC ciing nhw hé
théng diéu khién.

51.1 Gi&i thiéu CPU 224 va cach két néi v&i thiét bi ngoai vi

So dd bé mat ctia bd diéu khién Iap trinh S7-200 CPU 224 dwoc cho nhw
hinh 5.1.

=S
L/
SIEMENS S
SIMATIC COOOOoOOOOOOOOO000
S7-200
[ oo o1 0203 & 2 04 05 06 ® 3L 07 1.0 1.[E N L1 AC
O SF —

I RUN :JGDDDDDEIEIEIEMEDDDDDDD CPU 224 E
O sToP 01234587 01 AC/DCRLY
Q UU[>(
=== \

- - |
s 01234587 012345
‘ :—‘II:EIEIEIEIDDDE\'EEIEIEIEIEIEIEI 214-18021-0X80 E
[ 00 0102 02 04 05 06 07 2 10 11 12 1.3 14 1§[M L+
-
w07 || [2O0000000000000000
[®)
(N

Hinh 5.1: B6 diéu khién Iap trinh S7-200 CPU 224

pé cho bd diéu khlen lap trinh nay hoat dong duwgc thi nguwdi siv dung
phai két néi PLC vé&i ngudn cung cap va cac ngd vao ra cta nd véi thiét bi
ngoai vi. Mubn nap chwong trinh vao CPU, ngudi si dung phai soan thao
chwong trinh béng céc thiét bj lap trinh ho&c may tinh véi phan mém tuwong
&ng cho loai PLC dang st dung va cé thé nap truc tiép vao CPU hoédc copy
chwong trinh vao card nhé dé& cdm vao ranh cdm card nhé trén CPU cla
PLC. Théng thwéng khi 1ap trinh ciing nhw khi kiém tra hoat déng ctia PLC thi
ngudi lap trinh thwdng két ndi trwe tiép thiét bi lap trinh hodc may tinh ¢4 nhan
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v6i PLC. Nhw vay, dé hé théng diéu khién khién bang PLC hoat dong ciing
nhw 1ap trinh cho né, can phai két néi PLC v&i may tinh cling nhw cac ngd vao
ra v@i ngoai vi.

5.1.2 Két néi véi may tinh

Dai v&i cac thiét bi 1ap trinh clia hang Siemens c6 cac cng giao tiép PPI
thi c6 thé két ndi true tiep voi PLC thong qua mot soi cap. Tuy nhién doi voi
may tinh ca nhan can thiét phai cé cap chuyéen déi PC/PPI. Cé 2 loai cap
chuyén doi la cap RS-232/PPI Multi-Master va cap USB/PPI Multi-Master.

* Cap RS-232/PPI multi-master:

Hinh dang clia cap va céng tac chon ché do truyén dwoc cho & hinh 5.2.

il T g

SIERENS
K5242 1 PP WL MaAG Cie
1t 4657 801-3CBI0IRAD

o=

b

Kbaud 123 u_

1152 110 8 Spare

576 111 7 1=10 Bit

38.4 000 0=11 Bit

19.2 001 6 1=Remote /DTE
9.6 010 0= Local / DCE
48 01 5 1=PPI (M Master)
24 100 0=PPI/Freeport
1.2 101 —— 4 Spare

Hinh 5.2: Hinh dang cadp RS-232/PPI va céc chuyén mach trén cép.

Tuy theo toc do truyén gilra may tinh va CPU ma cac cong tac 1,2,3
dwogc dé & vij tri thich hgp. Théng thu’c‘)’ng doi vai CPU 22x thi toc dd truyéen
thwong dat la 9,6 KBaud (tlrc cong tac 123 dwoc dat theo thir tw 1a 010).

Tuy theo truyén thong 1a 10 Bit hay 11 Bit ma cong tac 7 dwoc dét & vi tri
thich hop. Khi két noi binh thwong véi may tinh thi cong tac 7 chon & ché d6
truyén thong 11 Bit (cong tac 7 dat & vi tri 0).

Cong tac 6 & cap RS-232/PPI Multi-Master dwoc st dung dé két ndi port
truyén théng RS-232 cGa moét modem véi S7-200 CPU. Khi két ndi binh
thwdng véi may tinh thi cong tdc 6 dwoc dat & vi tri data Comunications
Equipment (DCE) (cong tdc 6 & vi tri 0). Khi két néi cap PC/PPI v&i mot
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modem thi port RS-232 cla cap PC/PPI dwgc dat & vi tri Data Terminal
Equipment (DTE) (céng tac 6 & vi tri 1).

Cong téc 5 dwoc st dung dé dat cap RS-232/PPI Multi-Master thay thé
cap PC/PPI ho&c hoat ddng & ché dd Freeport thi dat & ché dd PPI/Freeport
(cong téc 5 & vi tri 0). Néu két ndi binh thworng la PPI (master) véi phan mém
STEP 7 Micro/Win 3.2 SP4 ho&c cao hon thi d&t & ché do PPI (cong téc 5 & vi
tri 1).

So ao néj cap RS-232/PPI Multi-Master gitva may tinh va CPU S7-200
V@i toc do truyén 9,6 Kbaud dwgc cho nhw hinh 5.3.

Programming
Device

RS-232/PPI
Multi-Master Cable

] ] o

it 23456 7 8

Hinh 5.3: Két n6i may tinh véi CPU S7-200 RS-232/PPI Multi-Master

* Cap USB/PPI multi-master:

Hinh dang cla cap dwogc cho & hinh 5.4.

[]: SR nor
@ é;;} 2 [ pyi H
usB COMM = RS-485 COMM

Hinh 5.4: Hinh dang cap USB/PPI.

Céach thirc két néi cap USB/PPI Multi-Master cling twong tw nhw cap RS-
232/PPI Multi-Master. Bé st* dung cap nay, phan mém can phai la STEP 7-
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Micro/WIN 3.2 Service Pack 4 (hoac cao hon). Cap chi co ~thé dwoc st dung
voi loai CPU22x hodc sau nay. Cap USB khong dugc ho tro truyen thong
Freeport va download cau hinh man TP070 tr phan mém TP Designer.

5.1.3 Néi nguén cung cap cho CPU

Tuy theo loai va ho PLC ma cac CPU c6 thé |a khéi riéng hodc cé dat sén
cac ngd vao va ra ciing nhu moét sd chirc nang dac biét khac. Hau hét cac
PLC ho S7-200 dwgc nha san xuét l&p dat cac khau vao, khau ra va CPU
trong cung mot vé hop. Nhung ngudn cung cép cho cac khau nay hoan toan
doc lap nhau. Ngudn cung c&p cho CPU clia ho S7-200 c6 thé la:

Xoay chiéu: 20...29 VAC ,f=47...63 Hz;
85...264 VAC, f = 47...63 Hz
Mét chiéu: 20,4 ... 28,8 VDC

Hinh 5.5 a,b la so d& ndi day nguén cung cap cho CPU

24 V+DC 85 to 265 VAC
N
@ DODD DDD @]ﬂ
CcPU zxxE CPU 2XX
0C/DC/DC AC/DC/RLY

-
a. Cép ngudn cho CPU 2xx loai DC/DC/DC; b. C4p ngudn cho CPU 2xx loai AC/DC/RLY
Hinh 5.5: N6i nguén cung cép cho CPU

D& c6 thé nhan biét viéc cip ngudn cho CPU, khéi vao, khéi ra sb ta cin

clr vao céac chir sd di kém theo CPU. Cac ma sb kem theo CPU 2xx cé thé co
nhuw sau:

e CPU 2xx DC/DC/DC: Ngudn cép cho CPU la DC, ngudn cho ngd vao
la DC, ngudn cap cho ngd ra la DC.

e CPU 2xx AC/DC/Relay: Ngudn cép cho CPU la AC, ngudn cho ng
vao la DC, ngb ra la Relay c6 thé cap ngudn la DC hoac AC.

5.1.4 Két néi vaolra sé vé&i ngoai vi
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Cac ngd vao, ra ctiia PLC can thiét d& diéu khién va giam sat qua trinh
didu khién. Cac ngd vao va ra cé thé dwoc phan thanh 2 loai co ban: sb
(Digital) va twong tw (analog). Hau hét cac tng dung str dung cac ngd vaolra
s0. Trong bai nay chi dé cap dén viéc két ndi cac ngd vaol/ra sb véi ngoai vi,

con dbi véi ngd vao/ra tuong tw sé trinh bay & chuong “xtr ly tin hiéu analog”.

Déi voi bd diéu khién 1ap trinh ho S7-200, hang Siemens da dwa ra rat
nhiéu loai CPU véi dién ap cung cp cho cac ngd vao ra khac nhau. Tuy thudc
tirng loai CPU ma ta c6 thé ndi day khac nhau. Viéc thwc hién néi day cho
CPU co thé tra ctivu sb tay kém theo ctia hang san xuét.

5.1.4.1 Két ndi cac ngd vao sbé véi ngoai vi

Cac ngd vao sb clia PLC c6 thé dwoc ché tao Ia mot khéi riéng, hodc két
hop véi cac ngd ra chung trong mét khdi hodc dwoc tich hop trén khéi CPU.
Trong trwéng hop nao cling vay, cac ngd vao ciing phai dwoc cung cp ngudn
riéng v&i cip dién ap tuy thudc vao loai ngd vao. Can luu y trong mét khéi ngd
vao cling nhu cac ngé vao duoc tich hop sén trén CPU co thé c6 cac nhom
dwoc cung cap ngudn doc lap nhau. Vi vay can lwu y khi cap nguon cho cac
nhém nay. Ngudn cung cap cho cac khéi vao clia ho S7-200 c6 thé la:

Xoay chiéu: 15...35 VAC, f = 47...63 Hz; dong can thiét nhd nhat 4mA
79...135 VAC, f = 47...63 Hz; dong can thiét nhd nhat 4mA
Mot chiéu: 15 ... 30 VDC; dong can thiét nhd nhat 4mA

So d6 mach dién bén trong cla mét sé ngd vao duwoc cho nhw hinh
5.6a,b.

TTL AC
input

Hinh 5.6: a) Mach dién cia 1 ngé vao soé st dung nguén cung cép DC

b) Mach dién ctia 1 ngé vao sé st¥ dung ngudn cung cdp AC

Tuy theo yéu cau ma cé thé quyét dinh s dung loai ngd vao nao.
+ Ngb vao DC: - Dién ap DC thwdng thap do d6 an toan hon.
- Dap rng ngd vao DC rat nhanh.

- Dién ap DC c6 thé dwoc két ndi véi nhiéu phan t& trong hé
thong dién.
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+ Ngd vao AC:

Ngb vao AC yéu cau can phai co thoi gian. Vi du dbi véi
dién ap co tan so 50 Hz phai yéu cau thoi gian den 1/50
gidy m¢i nhan biét dwoc.

- Tin hiéu AC it bi nhiéu hon tin hiéu DC, vi vay chung thich
hop v&i khoang cach 1én va méi trwdng nhiéu (t).

- Nguén AC kinh t& hon.

- Tin hiéu AC thwdng dwoc st dung trong céac thiét bi tw
ddng hién hivu.

Déi v&i cac ngd vao sb, khi két ndi véi ngoai vi, ngoai trir cac trwdng hop
dac biét thi thong thuwéng mdi mét ngd vao duwoc két ndi véi mot bd tao tin
hiéu nhi phan nhw: nat nhan, cong tac, cdm bién tiép can .... Hinh 5.7a,b,c
minh hoa cach két nbi day cac ngd vao PLC véi cac bd tao tin hiéu nhj phan
khac nhau.

Cén Iwu y dén cac loai cdm bién khi két ndi voi cac ngd vao PLC (xem lai
chuwong 3: cam bién va co cau chap hanh trong diéu khién logic).

Trong vi du hinh 5.7a ¢6 3 ngd vao, mét 1a nGt nhan thwong hé, hai la
tiép diém cla relay nhiét, va ba 1a cdm bién tiép can v&i ngé ra la relay. Ca ba
bd tao tin hiéu nay dwoc cung cap bdi mot ngudn 24VDC. Khi tiép diém hé
ho&c cdm bién phat tin hiéu “0” thi khéng c6 dién ap tai cac ngd vao. Néu cac
tiép diém dwoc dong lai hodc cdm bién phat tin hiéu “1” thi ngd vao duoc cap
dién.

DC 24v DC 24V DC 24v
INPUTS INPUTS INPUTS

0
28y ——= —~
1
V+|

z
.2 o ¢ NPN
z

L

.0

A

24V — 24V —

TR EO®
I
I
IIAIRICIIIRIC)
SIICICIIICIOIS

a

~

b) c)
Hinh 5.7: Két nbi ngé vao véi ngoai vi.

a. Nut nhan va cadm bién cé ngé ra la relay néi véi ngé vao loai
sinking.

b.  Nat nhén va cdm bién loai PNP néi véi ngé vao loai sinking.

c. Nuat nhén va cdm bién loai NPN néi véi ngé vao loai sourcing.
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DPébi véi cac ngd vao ra ctia CPU 214 DC/DC/DC, CPU 224 AC/DC/Relay
theo sé tay duwoc két ndi nhw hinh 5.10 va hinh 5.11.

5.1.4.2 Két ndi cac ngd ra sé v&i ngoai vi

Cac ngb ra clia PLC c¢6 thé dwoc ché tao 1a mot khéi rieng, hodc két hop
v6i cac ngd ra chung trong mét khdi hoac duoc tich hop trén khdi CPU.
Trong treong hop nao ciing vay, cac ngd ra cling phai dwoc cung céap nguon
riéng voi cap dién ap tay thudc vao loai ngo ra. Can lwu y trong mét khéi ra
ctng nhw cac ngd ra dugc tich hop san trén CPU co thé cd cac nhom dugc
cung cap ngudn doc lap nhau. Vi vay can lwu y khi cap nguon cho cac nhém
nay. Ngudn cung cap cho cac khdi ra ctia ho S7-200 c6 thé la:

Xoay chiéu: 20...264 VAC , f=47...63 Hz;

Mot chiéu: 5...30 VDC ddi v&i ngd ra ro le; 20.4 ... 28.8 VDC di
v&i ngd ra transistor;

Cac khéi ra tiéu chuan ctia PLC thuwéng 6 8 dén 32 ngd ra theo cuing loai
va cé dong dinh mirc khac nhau. Ngé ra cé thé 1a ro le, transistor ho&c triac.
Ro le 1a ngd ra linh hoat nhat. Ching c6 thé la ngd ra AC va DC. Tuy nhién
dap ng ctia ngd ra ro le cham, gia thanh cao va bi hw hdng sau vai triéu 1an
doéng cat. Con ngd ra transistor thi chi st dung véi ngudn cung cép la DC va
ngd ra triac thi chi s dung dwoc véi ngudn AC. Tuy nhién dap (rng clia cac
ngd ra nay nhanh hon.

So d6 mach dién bén trong cla cac ngd ra dwoc cho nhuw hinh 5.8.

Can chu y khi thiét ké hé théng cé ca hai loai ngd ra AC va DC. Néu
ngudn AC ndi vao ngd ra DC Ia transistor, thi chi c6 ban ky dwong cla chu ky
dién ap dwoc st dung va do do dién ap ra sé bj gidm. Néu ngudén DC dwoc
ndi v&i ngd ra AC la triac thi khi cé tin hiéu cho ngd ra, né sé luén ludn cé dién
cho du ¢6 diéu khién t4t bang PLC.

O v+

optocoupler _

TTL I
| - () Output
_>
I
I
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ao—)

optocoupler AN Ngé ra
TTL KH) AC

|
l [
| > I
| | I O

Hinh 5.8: Mach dién bén trong cuda cac loai ngb ra khac nhau.
a) Ngb ratransistor; b) Ngbérarelay;, c¢) Ngé ra triac

Di véi cac ngd ra sb, khi két ndi véi ngoai vi, ngoai trir cac trweng hop
d&c biét thi théng thwerng méi mot ngd ra duoc két néi voi mot déi twong diéu
khién nhan tin hiéu nhi phan nhw: den bao, cudn day ro le, chuéng bao .
Hinh 5.9 minh hoa cach két ndi day cac ngo ra PLC vé&i cac co ciu chap
hanh. Hinh 5.9a 1a mét vi du cho cac khdi ra s&r dung 24Vdc véi mass chung.
Tiéu biéu cho loai nay la ngd ra transistor. Trong vi du nay cac ngd ra duoc
két ndi v&i tai cong suat nho 1a dén bao va cudn day relay. Quan sat mach két
nbi nay, dén bao st dung nguon cung cap la 24Vdc. Néu ngé ra .6 & mirc
logic “1” (24Vdc) thi dong sé chay tlr ngd ra .6 qua dén H1 va xuong Mass
(M) dén sang. Néu ngd ra & mure logic “0” (0V), thi dén H1 tat. Néu ngd ra .4
& murc logic “1” thi cudn day ro le c6 dién, lam tiép diém cta né déng lai cung
cép dién 220 Vac cho dong co.

Hinh 5.9b Ia mét vi du ngd ra relay s& dung nguén cép la 24 Vdc, va hinh
5.9c la vi du ngd ra triac str dung ngudn xoay chiéu 24 Vac.

M6t chu y quan trong khi két ndi cac ngd ra can tra ctru sb tay khéi ngé ra
hién c6 dé cé duwoc thong tin chinh xac tranh dwoc nhivng sw cb dang tiéc xay
ra. Hinh 5.10 1a vi du ctia CPU 214 vé&i ngudn cung cip DC, ngd vao DC va
ngd ra DC duwoc ndi day véi ngoai vi ( trich tir s6 tay S7-200 Programmable
Controller System Manual). Ta nhan thay méi mét nhém ngé vao ciing nhw
mot nhém ngd ra va CPU dwoc cung cp ngudn riéng la 24 Vdc. Ngoai ra trén
khéi CPU codn ¢6 ngudn phu 24 Vdc (dén 280 mA) c6 thé dwoc st dung dé
cung cap cho cac cam bién ho&c khéi mé rong.

58



Chdu Chi Pirc

5 Két noi day giita PLC va thiét bi ngoai vi

DC 24V
OUTPUTS
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Hinh 5.9: Két néi day ngé ra PLC véi co cdu chép hanh

Qutputs (20.4 VDC 1o 28.8 VBC) Power supply
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38V 25 Note:
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24 VDC power for input
SENSOrs or expansicn

modules (280 mA)
Inputs (15 VDC to 30 VDC)

Hinh 5.10: So' d6 nbi ddy CPU 214 DC/DC/DC véi ngudn va ngoai vi
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CPU 224 AC/DC/Relay
(6ES7 214-1BD23-0XB0) 120/240 VAC Power

N(-) N() N(-) =
L(+) L(+) L(+)
OOOOOOOOOOOOOOOOOO

[ 1L 00 01 02 03 ® 2L 0405 06 ® 3L 07 1.0 11][@E N L1 AC]

[ 1M 0.0 0.1 0.2 0.3 04 05 06 07 2M 1.0 1.1 1.2 1.3 14 15]|[M L+ |

GGG G110 % G % G %,
RERRRRREERRRR R

O] s

Hinh 5.11: So' dé néi ddy CPU 224 AC/DC/Relay véi ngudn va ngoai vi

|1
|
1

+
+

5.2 Kiém tra viéc két néi day biang phan mém

M6t cong viéc quan trong cho ngwdi I&p d&t va van hanh 1a biét dwoc cac
két nbi cla cac ngd vao/ra véi ngoai vi cd dung hay khéng trwdc khi nap
chwong trinh diéu khién vao CPU. Hodc khi mét hé théng dang hoat déng
binh thuwé'ng nhwng mét sw ¢d hw héng xay ra thi cac phan ngoai vi nao bj hw
va phat hién né bang cach nao. Cac phan mém cho cac bd diéu khién bang
PLC thuweng c6 trang bi thém cong cu dé kiém tra viéc két néi day ngd vao/ra
v&i ngoai vi. Trong phan mém Step 7 Micro/Win (phadn mém Iap trinh cho ho
S7-200) c6 trang bi thém phan nay d6 |a muc Status Chart.

Dé s dung phan mém tét hon hay xem thém chuong “Phén mém STEP
7-Micro/Win va ngbn ngir lap trinh’.
5.2.1 Status Chart

Chung ta c6 thé sir dung Status Chart d& doc, ghi hodc cudng birc cac

bién trong chwong trinh theo mong muédn. D& cé thé mé Status Chart, ta nhap

dup chuét vao biéu twong Status Chart EEEEER trong clra sd Navigation Bar
trén man hinh Step 7-Micro/Win32 hoac vao muc View — Component —
Status Chart.

5.2.2 Giam sat va thay doéi bién véi Status Chart
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~ Hinh 5.9 chi mét vi du vé cach st dung Status Chart. D& doc hay ghi cac
bién ching ta thwc hién theo cac bwéc sau:

Buworc I:

Buworc 2:

Buwoe 3:

Buworc 4:

Budrc 5:

O 6 dau tién trong cot Address ta nhap vao dia chi hay tén ky
hiéu ciia mot bién trong chuong trinh tng dung ma mudn
giam sat hoac diéu khién, sau d6 4n ENTER. Lap lai budc
nay cho tat ca cac bién dugc thém vao biéu gié.

Néu bién la 1 Bit (vi du:l, Q, hodc M), thi kiéu bién dat & cot Format

la bit. Néu bién la mot byte word, hay double word thi chon & cot
Format va nh&p dup chudt dé tim kiéu bién mong muén.

Dé& xem gia tri hién hanh cla cac bién trong PLC trong biéu dd, hay
nhép chuét vao biéu tvong & hogc chon Debug — Chart Status.
Dé chup dwgc mot gia tri cia cac bién tai thdi diém nhap chubt st
&’

dung Debug — Single Read ho&c nhap chuét vao biéu twong

=

DPé dwng viéc giam sat thi nhap chudt vao biéu twong
chon Debug — Chart Status.

Dé thay ddi gia tri cia mot bién hodc nhiéu bién, hay nhap gia tri
m&i vao cot “New Value” cho cac bién mong muén va nhap chudt

hoac

vao biéu tuwong ke hodc chon Debug — Write All dé& ghi tat ca

cac gia tri nay vao céac bién twong &ng trong CPU.
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da cwdng birc trong CPU

G& bo tat cagiatri | |Poc gia tri bi cwdng brc

|B<’> gia tri bi cwdng blrc dwoc chon I \
iy

Help cwdng blrc cac bien dwoc chon i\
b N e
Qe s@EERe s s & |
El Status Chart (=] x|
[ |Address Format Current Value |Nt=wV{alnn, | A_l
1lgtart 1 Bit 240 Bao cho biét bien nay bj
2|start 2 Bit 2#0 cudng bl
3|stop_1 Bit 2#0
4|stop 2 Bit 240
5 signed Bzo cho biét chi moét phan
6|ve100 Hexadecimal 16401 clia bién nay bj cung birc
7 |vwi00 Hexadecimal 1640100 /
8 |vp100 Hexadecimal 16401000000 7]
9|vD100.1 Bit 240
10 Signed
11 |vpo signed +17789
12 |vp4 Floating Point|3.214000
13 |vB8 string ‘abcdefghl]k**+*
14
15
16 ¥
<21\ cum / Rl By

Hinh 5.13: Vi du vé status chart

5.2.3 Cuwdng birc bién véi Status Chart

Trong mét sé trwong hop can thiét phai ép budc mot ngd vao hodc mot
ngd ra hodc bat ky mét bién ndo dé trong chwong trinh theo mét gia tri mong
muébn cho phu hop véi hdan canh hoat dong hién tai ciia hé théng hoac dé
kiém tra cac 16i xay ra trong hé thdng diéu khién, ta c6 thé s& dung cong cu

cwdng blre bién (Force).

Dé cudng burc bién trong Status Chart véi mét gia tri xac dinh, thuc hién

cac buwdc sau:

Buwéce 1: Chon mét 6 trong cét Address, vao dia chi hay hay tén cla bién can

cwdng brc.

Buoc 2: Néu bién la 1 Bit (vi dy:10.0, Q0.1), thi kiéu bién & cot Format ludn
ludn la bit. Néu bién la moét byte, word, hay double word thi chon &

c6t Format va nhap dup chuét dé tim kiéu bién mong muén.

Bué6c 3:  Dé cwdng blrc bién vai gia tri hién hanh, trwéc tién hay doc gia tri

hién hanh trong PLC bang cach nh&p chuét vao biéu twong
hoac chon Debug — Chart Status.
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Buworc 4:

Buoce 5:

Buwéc 6:

Nhap hodc cudn 6 chra gia tri hién hanh mubn cwdng blirc. Nhap
chuét vao biéu twong hoac chon Debug — Force & trén vi tri

gia tri hién hanh dé cwéng birc bién gia tri do.

Pé cwdng blrc mot gia tri méi cho mét bién, nhap gia tri vao cét
“New Value” va nhap chuét vao biéu twong ® ho&c chon Debug
— Force .

Dé& xem gia tri hién hanh cla tat cad cac bién bi cwéng burc, kich

chudt vao biéu twong Read All Forced
Read All Forced.

Dé cho tat ca cac bién trd lai trang thai binh thwong, hay kich chudt
vaorbiéu twong Unforce All i hoac chon Debug — Unforqe All.
Mubn g& bd cuwdng birc mét bién, hdy chon bién mong mudn va

hoac chon Debug —

nhép chudt vao biéu twong ho&c chon Debug — Unforce.

5.24 Ung dung Status Chart trong viéc kiém tra két néi day trong S7-200

_ Sau khi két ndi day ngoai vi vi cac ngd vaolra clia PLC, viéc ké tiép la
kiem tra lai két n0i day nay dé phat hién’ra cac I’(“)i két noi. Mét cong cu hiru
hiéu la s&r dung Status Chart. Lwu y khi kiém tra két noi day:

e Déi véi ngé vao:

Cac ngd vao nao dwoc ndi voi cac tiép diém thuwdng ddng hay tin hiéu
c6 murc logic “1” thi cac ngd vao cé dién ap va den bao trang thai cac
ngd vao sang. Khi quan sat trong status chart, ta sé nhan thay céac gia
tri nay cé murc logic “1”.

Viéc kiém tra cac ngd vao nén thuc hién lan lwot cho tirng ngd vao
theo bang két ndi day vao/ra véi ngoai vi. Cé nghia 1a méi 1an ta chi
thay ddi trang thai ciia mét bd tao tin hiéu (nGt nhan, cdm bién,...) va
quan sat trang thai ctia ngd vao dwoc két ndi véi né trong status chart.

Ghi chép lai cac két nbi bi sai va sira chiva.

¥ s - ~
o Doi véingéb ra:

O trang thai binh thuong khi chwra c6 chuwong trinh thi tat ca cac ngd
ra cia PLC deu & murc logic “0” (khdng co dién ap) va dén bao trang
thai cac ngd ra deu tat.

Viéc kiém tra ndi day ngd ra nén thuc hién lan lwot tivng ngd ra theo
bang két nbi day bang cach cho ngd ra mudn kiém tra I&n mirc lodic
“1” trong status chart va quan sat trang thai clia ngoai vi duwgc két nbi
twong rng. Néu ngoai vi twong &ng cé dién chirng té nd duoc két nbi
dung con nguoc lai két nbi sai.
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- Ghi chép lai cac két ndi sai va siva chira.

5.3 Cau héi va bai tap
BT 5.1: Ngd vao cta PLC c6 thé déng dién cho cudn day ro le dé diéu

khién mot dong co dugce khdng? Cac khéi vao va khéi ra dong vai trd gi trong
viéc giao tiép gilra PLC va thiét bj ngoai vi?

BT 5.2:  Cac khdi mé rong ngd vao/ra c6 loi ich gi?
BT 5.3: Diéu gi xay ra néu mot ngd ra AC dwoc cip ngudn DC?

BT 5.4: Mot khéi vao/ra mé rong ctiia PLC ho S7-200 loai EM223 gbém c6 8
ngd vao DC/8 ngd ra role. Cac ngd vao dwoc ndi véi 4 nat nhan, 2 ngd ra
dwoc nbi véi moét role trung gian s dung ngudn 24VDC dung dé déng mach
cho mét contactor 220VAC dé diéu khién dong co 3 pha 220V/380V. 2 ngd ra
dwoc ndi véi 2 dén bao 220VAC dé bao chiéu quay cla dong co. 2 ngo ra
dwoc s dung cho cac van khi nén 24 VDC. Hay vé so dd néi day cac ngd
Va0 va ra nay véi ngoai vi theo yéu cau.

BT 5.5: Hay thiét k& mot dw an duwoc diéu khién bang PLC. Truéc khi dat
hang, can phai phac thdo viéc néi day co ban va chon lya cac loai PLC hoac
khéi vaolra c6 cac ngd vao/ra twong &ng. Cac thiét bi dwoc str dung dé néi
Vv&i cac ngd vao gém cdé: 2 cong téc hanh trinh, 1 nut nhan thudng hé, 1 nat
nhan thworng déng va mot tiép diém nhiét. Ngd ra sé didu khién mot van
solenoid 24VDC, mt dén bao 110VAC va mét dong co 220VAC/50HP. Hay
lwa chon loai PLC hodc mét khdi vao/ra phi hop va két néi day theo yéu cau
dat ra.

BT 5.6: Hay phac thdo so d6 nbi day cho cac ngd ra PLC theo yéu ciu
duwoc liét ké dwéi day:

M6t van khi nén c6 2 cuén day solenoid
Mot dén bao 24VDC

Mot dén bao 120 VAC

M6t déng co cong suét thap 12 VDC.
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6 Phan mém Micro/Win va ngén ngir 1ap trinh

6.1 Cai dat phan mém STEP 7-Micro/WIN

STEP 7-Micro/WIN la mét phan mém 1ap trinh cho ho PLC S7-200. Hién
phién ban dang dwoc st dung la STEP 7-Micro/Win V4.0 Service Pack 6.
6.1.1 Yéu cau hé diéu hanh va phan cirng

May tinh ca nhan PC, mubn cai dat dwgc phan mém STEP 7-micro/WIN
phai thda man nhirng yéu cau sau day:

- Microsoft Windows 2000 Service Pack 3 hodc cao hon, Windows XP
Home, hoac Windows XP Professional.

- C6 it nhat 350 MB 6 dia cirng con tréng

- S dung ché do cai dat font chi® nhd d6 phan gidi man hinh téi thiéu 1a
1024x768 pixels.

Néu chua co cap dé két néi may tinh véi PLC $7-200 thi ta véan c6 thé
soan thao chuong trinh & ché do offline va kiém tra hoat déng cda chwong
trinh v&i mot phan mém moé phéng.

Dé truyén théng véi S7-200, ta cAn mét trong cac phan cirng sau:
- PC/PPI Cable két néi CPU S7-200 vé&i PC qua cong USB

- PC/PPI Cable két ndi CPU S7-200 véi PC qua cdng RS232
(COM1 hodc COM2)

- CP card (Communications processor) va cap MPI (multipoint
interface).

- EM241 modem
- CP243-1 hoac CP243-1 IT Ethernet

6.1.2 Cai dat phan mém
Thwe hién theo cac bwéc sau:
1. Dong tat ca cac ing dung

2. Cheén dia CD STEP 7-Micro/Win vao 6 dia CD-Rom. Chuwong trinh
sé duoc tw dong cai dat. Ta cling c6 thé khéi dong chwong trinh
cai dat bang cach nhap dup chudt vao file “Setup.exe|” trén CD.
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3. Sau d6 sé nhan dwoc dan dan tirng budc cac chi dan thao tac tiép
theo trén man hinh va hoan thanh céng viéc cai dat.

4. Khi cai dat xong, hop thoai “set PG/PC Interface” tw dong xuét
hién. Kich “Cancel” dé két thuc.

5. Ta can kh&i dong lai may dé hoan tat viéc cai dat.

_ Sau khi d4 cai dat xong c6 thé bat dau soan thdo chwong trinh nho' phan
mém STEP 7-Micro/WIN bang cach nhap dup chuét vao biéu twong STEP 7
MicroWIN trén man hinh.

Cha y: Khi cai dat phién phan STEP 7-Micro/WIN V4.0 Sevice Pack 6 thi
trwde tién ta can phai uninstall phién ban cii va sau d6 méi cai dat dwoc phién
ban nay. Sau khi download ta nh4p dup chuét vao file STEP7-
MicroWIN_V40_SP6.exe va thuc hién theo cac bwéc sau:

Buéc 1: Uninstall phién ban STEP 7-Micro/WIN V4.0 bang céng cu
“control panel’ trong Window (menu Start ->settings>control panel>add
or remove program).

Buée 2: Khéi dong lai may tinh

 Budrc 3: Cai dat STEP 7-Micro/WIN V4.0 Service Pack (SP6) béng cach
nhap dup chudt vao file STEP7-MicroWIN_V40_ SP6.exe.

6.2 Cac phan tir co’ ban trong chwong trinh PLC S7-200
Cac phéan ti co ban trong mét chwong trinh PLC S7-200 la:
1. Chwong trinh chinh (main program)

Chuwong trinh con (subroutine)

Chuwong trinh ngét (interrupt rountine)

Khéi hé théng (system block)

Khéi div liéu (data block)

o~ 0N

6.2.1 Chwong trinh chinh OB1 (main program)

Day la phan khung clia chuong trinh, chiva cac 1énh diéu khién chwong
trinh trng dung Vé&i mot sb chwong trinh diéu khién nhé, don gian chung ta céd
thé viét tat ca cac 1énh trong khéi nay. Chwo’ng trinh trng dung duoc Xt ly bét
dau tw chwo’ng trinh chinh, cac Iénh dwoc xt ly 1an lwot tlr trén xubng dwédi va
chi mét lan & mdi vong quét. Trong S7-200 chwong trinh dwoc chra trong
khoi OBA1.

6.2.2 Chwong trinh con SUB (subroutine)

Cé4c lénh viét trong chwong trinh con chi cé thé dwoc xr ly khi chuwong
trinh con dugc goi (Call) tir chwong trinh chinh, tir mét chuwong trinh con khac
hodc tr mot chwong trinh ngat. St dung chwong trinh con khi chiing ta muon
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phan chia nhiém vu diéu khién. M&i mot chwong trinh con viét cho mét nhiém
vu nhd hodc khi co cac yéu cau diéu khién twong tw nhau (vi du: didu khién
bang tai 1, diéu khién bang tai 2...) thi chiing ta chi can tao ra chwong trinh
con mot 1an va c6 thé goi ra nhiéu 1an tir chwong trinh chinh.

S& dung chwong trinh con c6 mét sé wu diém sau:

e Chuong trinh diéu khién dwoc chia theo nhiém vu diéu khién nén cé
clu tric rd rang, rat thuan tién cho viéc chinh sra hay kiém tra
chwong trinh.

e Giam thoi gian vong quét cia chwong trinh. CPU khong phai lién tuc
xt ly tat ca cac Iénh clha chwong trinh ma chi x& ly chwong trinh con
khi c6 1énh goi twong rng.

e Chuong trinh con cho phép giam cong viéc soan thao khi co cac yéu
cau diéu khién twong ty nhau.

(Ban doc xem phén vi du va céch st dung chuong trinh con & chuong “phép
toan nhj phan’).
6.2.3 Chuwong trinh ngat INT(interrupt routine)

Chwong trinh ngat dwoc thiét ké dé st dung cho mét sw kién ngat duoc
dinh nghia trwéece. Bét,cu’ khi nao s kién ngat xac dinh xay ra, thi S7-200 thyc
hién chwong trinh ngat.

Chuong trinh ngéat khong dwoc goi bdi chwong trinh chinh ma theo sw
kién ngat xay ra. Chwong trinh ngat sé chi dwoc x&r ly méi khi sy kién ngat
xay ra.

(Phén chuong trinh ngét sé duoc trinh bay chi tiét & tép 2).

6.2.4 Khoi hé thong (system block)

System block cho phép ta ciu hinh cac tly chon phan cirng khac nhau
cho S7-200.
6.2.5 Khoi dir liéu (data block)

Data block Iwu trir cac gia tri bién khac nhau (vung nhé V) dwoc st dung
trong chwong trinh. Gia tri ban dau clia cac dir liéu cé thé nhap vao trong khoi
div liéu.

(Phén khéi di¥ liéu sé duoc trinh bay chi tiét & tap 2).

6.3 Ngon ngir l1ap trinh

DPé c6 thé soan thdo chwong trinh cho cac PLC S7-200, ching ta dung
phadn mém Step7 MicroWin. Va ciing gibng nhw PLC cla cac hang khac,
ching ta c6 3 dang soan thao thong dung la dang LAD, FBD va STL. Viéc
chon dang soan thdo nao dé viét chuwong trinh diéu khién la do ngudi dung
tuy chon.
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6.3.1 Dang hinh thang : LAD (Ladder logic)

O dang soan thao nay chuong trinh dugc hién thi gan giéng nhu so do
noi day mot mach trang bi dién ding cac relay va contactor. Chung ta xem
nhw c6 mot dong dién tr mot ngudn dién chay qua mot chuéi‘ céc tiép diém
logic ngd vao tir trai qua phai dé téi ngd ra. Chwong trinh diéu khién dwoc
chia ra lam nhiéu Network, moi m@t Network thuwc hi,én mot nhiém vu nho va
cu thé. Cac Network dwgc xt ly lan lwot tlr trén xudng dwdi va tir trai sang
phai.

Céc phéan tt chi yéu dung trong dang soan thao nay la:
o Tiép diém khong ddo: 4 |
e Tiépdiémdao: H s |
e Ngb ra (ho&c trang thai ndi cia bién): {)
e Cac hop chire néng (Box): cac chire nang dugc biéu dién & dang hop
nhw cac phép toan so hoc, dinh th&i, bd dém...
Vi du:

Metwork 1 Metwsork: Title
0.0 10.1 Q0.0

| 1 | { )

Tiép diém logic ngd vao
BPwdng nguon
Dang soan thdo nay cé mét sé wu diém:
e Dé dang cho nhirng nguwdi méi bt dau lap trinh
e Biéu dién dang d6 hoa dé hiéu va théong dung

e Ludn ludn co6 thé chuyén tir dang STL sang LAD

6.3.2 Dang khéi chirc néng : FBD (Function Block Diagram)

Dang soan thao FBD hién thi chuong trinh & dang d6 hoa twong tw nhw
so dd cac cong logic. FBD khong st dung khai niém dwong ngudn cung cap
trai va phai; do d6 khai niém “dong dién” khéng dwoc st dung. Thay vao dé la
logic ”1”. Khéng cd tiép diém va cudn day nhw & dang LAD, nhwng c6 cac
cbng logic va cac hdp chirc nang. Cac coéng logic nhw AND, OR, XOR...sé
twong (rng vé&i cac tiép diém logic néi tiép hay song song...

Vi du:
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Metwork 1 MHetwork Title

10.0— AWD — Q0.0
10.1—

Dau ra cla cac cong logic hay hop chirc nang cd thé dwoc st dung dé
ndi tiép v&i dau vao cla cac cong logic hay cac hop chirc nang khac. Voi
dang soan thao nay c6 mét sb diém chinh sau:

e Biéu dién & dang d6 hoa cac cong chirc nang gidp chung ta dé doc
hiéu theo trinh tw diéu khién.

e Lubdn c6 thé chuyén tir hién thj dang FBD sang STL.

6.3.3 Dang liét ké Iénh : STL (StaTement List)

Day la dang soan thao chwong trinh dang tap hop cac cau Iénh. Nguwoi
dung phai nhap cac cau Iénh tir ban phim, gitra Iénh va toan hang (toan hang
c6 thé 1a dia chi, di¥ liu) co khoang trang va méi lénh chiém moét hang. O
dang soan thdo nay sé c6 mot s6 chirc nang ma & dang soan thao LAD hay
FBD khong c6.

Vi du:

Metwork 1 Metwark Title

1D I0.0 # Doz trang thai I0.0

& I0.1 4 Thuc hien AHND woi I0.1

= Q0.0 s Euat ket gua ra Q0.0

Dang soan thdo nay cé moét sb diém chinh:

e La dang soan thao phu hgp cho nhirng ngwoi ¢é kinh nghiém Iap trinh
PLC.

e STL cho phép giai quyét mot sb van d& ma déi khi khé khan khi dung
LAD hosc FBD.

e Lubdn ludn co thé chuyén tir dang LAD hay FBD vé dang STL nhung
khi chuyén nguoec lai tir STL sang LAD hay FBD sé& cé mét sb phan
ttr chwong trinh khéng chuyén duoc.

6.4 Soan thao chwong trinh vé&i phan mém STEP7-
Micro/Win V4.0 SP6

6.4.1 M& man hinh soan thao chwong trinh
pé mo STEP 7--Micro/WIN, nhép dup chudt vao biéu twong STEP 7-

Micro/WIN ﬁﬁﬁﬁ% trén man hinh desktop, hoac chon Start > SIMATIC > STEP
7 MicroWIN V4.0. Giao dién man hinh c6 dang (hinh 6.1).
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6.4.1.1 Vung soan thao chwong trinh

Vung soan thao chwong trinh chira chwong trinh va bang khai bao
bién cuc bd ctia khdi chwong trinh dang dwoc mé. Chuong trinh con (viét tat
l& SUB) va chwong trinh ngat (viét tat 1a INT) xuét hién & cudi clra sd soan
thdo chwong trinh. Tuy thudc vao viéc nhap chudt & muc nao ma cra s man
hinh soan thdo chwong trinh twong (rng sé duwgc mé.

6.4.1.2 Cay Iénh

Cay lénh hién thj tat ca cac dbi twong cla dw an va cac lénh dé viét
chwong trinh diéu khién. C6 thé st dung phwong phap “drag and drop” (kéo
va tha) trng lénh riéng ti» clra sd cay lénh vao chwong trinh, hay nhdp dap
chudt vao mot 1énh ma muébn chén né vao vj tri con tréd & man hinh soan thao
chwong trinh.

= STEP 7-Micro/WIN - Project! - [SIMATIC L£D]
gFi\e Edit Wiew FLC Debug Tools ‘Windows Help -8 %

D@ Sh & B Mg * Bi»r= &7 R (L &
. \

Wiew = G Froject] A [ S 2 - + L adie W Ien aunGi
= E T L0 A ERETpER | 0
-8 Progrem Block. Thanh cong cu

# (&) Symbol Table

(I Status Chart I TEMP
- as ol |‘ >

Cr [PROGRAM COMMENTS ﬂ
= Network 1 Network Tille
o
N -
, Vung soan thao

o Cay lénh

ik 3

: ﬂ[ Thanh chirc nan
L Took T Ten ShFoEE A Mam AseR o AT o/ 4] | L’L‘

Ready Row £, Cal 1 s

Hinh 6.1: Man hinh soan thao chwong trinh STEP 7-Micro/Win

6.4.1.3 Thanh chirc nang

Thanh chirc ndng chira mét hém cac biéu twong dé truy cap cac dic
diém chwong trinh khac nhau ctia STEP 7--Micro/WIN.

* Program Block:

Nh&p dup chudt vao bidu twong nay dé mé ra clra sb soan thao cac
chwong trinh (rng dung (OB1, SUB hoac INT)

* Symbol Table:

Bang ky hiéu (Symbol table) cho phép ngwoi dung mé ta cac dia chi st
dung trong chwong trinh dwi dang cac tén goi goi nhé. Biéu nay giup cho
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viéc doc hiéu chwong trinh dé dang va khi viét chuwong trinh it bj sai sét do st
dung trang dia chi.

| [Q | Symbaol | Address | Comment 1-i
1 £ _ST.&HT 0.0 niut nihat khioi u:h:ung
2 ] _M'I _E!EI.EI D-:ung col
3

TM chi tuyét d6i Chu thich /

* Status Chart:

Bang trang thai (Status chart) cho phép nguoi dung giam sat trang thai
cac ngd vao va thay dbi trang thai tirng ngd ra. St dung bang trang thai dé
kiém tra néi day phan ctrng va xem ndi dung cac ving nho.

Address | Format | CumentValue | MewValue J
1 |ino Bit ' '
2 |ooo Bit ' 241
3 vz Unsigned | 1200
4 |Signed ' '
Trong do:

+ Cot Address: Cho phép nhap dia chi cac bién hay ving nhé
+ Co6t Format: Cho phép chon dang di¥ liéu cta dia chi

+ Co6t Current Value: Hién thi gia tri hién hanh cla dia chi

+ Cot New Value: Cho phép thay dbi trang thai ngé ra hay noi

dung vung nhé&

* Data Block:

S dung Data Block nhu mét viing nhé dé dat trwde div liéu cho cac bién
thudc vung nhé V. Co thé tao ra cac Data block khac nhau va dét tén theo div

lliéu chwong trinh. Vi du: i
=I-[gH [rata Black

IF Tank 1
IF Tank 2

Ctra s soan thao di liéu:

AT lieu bon chua 1 (Tank 1)

e

YDioo  so0.0 A4 S0 lit maEimum
YDlo4 S =o lit hien hanh
TWiloe A chua ma loi

2 \Tank 1 £ Tank2 / | <]
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=

Pay la khdi chire ndng hé théng, khi mé System Block chiing ta c6 thé cai

* System Block :

dat cac chirc nang nhu:

- Communication ports: Chon cac théng sb truyén thdng véi thiét bi

- Retentive Ranges:

- Output Tables:

- Input filter:

- Pulse Catch Bits:

- Background Time:

- EM Confuguration:

- Configure LED:

- Increase Memory:

-  Password:

khac nhw may tinh hay CPU khac.

Chon cac vung nhé& va dia chi sé cé thudc tinh
retentive

Cho phép thiét Iap cau hinh trang thai ON va OFF
clia moi ngd ra sO khi CPU chuyén ttr trang thai
Run sang Stop.

Cho phép chon thoi gian tré cho mot vai ngd vao
ho&c tat ca ngd vao sb (tr 0.2ms dén 12.8 ms).
Muc dich Ia gitip chdng nhiéu & viéc néi day ngd
vao.

Cho phép thiét 1ap mot ngd vao dé bt 1ay sw
chuyén ddi trang thai tin hiéu rat nhanh. Ngay khi
c6 chuyén ddi, gia tri ngd vao sé duwoc chét cho
dén khi dwoc doc bdi chu ky quét ciia PLC.

Cho phép thiét 1ap lwong thdi gian PLC sé danh
cho cac hoat déng nén trong ché d6 RUN. Dic
diém nay duwoc s dung chu yéu dé diéu khién
anh hwédng clia chu ky quét khi x ly trang thai va
trong hoat dong soan thao runtime.

Céac module intelligent va dia chi cdu hinh twong
trng duwoc dinh nghia trong dw an. Thwdng thi
STEP 7-Micro/WIN wizard dat cac dia chi nay.

LED SF/DIAG (System Fault/Diagnostic) cé thé
dwoc chon sang khi thucNhién chirc nang cwdng
blrc (Force) hodc xay ra 16i vao/ra (1/0).

Tang bd nh& chuwong trinh b}"ang cach khdéng cho
soan thao & ché d6 RUN. Boi voi bé nhé D ligu
thi khdng thé.

Cho phép dat mat khau dé bao vé chwong trinh.
C6 4 cap dé nguwoi dung tuy chon theo bang sau:

M6 ta chirc nang Level 1 Level 2 Leve 3 Level 4
Doc va ghi di¥ liéu Cho phép Cho phép
i d6 truy ca truy ca
g?[} Stop, khoi dong yeap ycap Cho phép Cho phép
truy cap truy cap
Doc va ghi ddng hd

tfi‘gi gian (time-of-day
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Clock)

Upload chucmg trinh,
di liéu, cau hinh CPU

Download chwong
trinh, data block hoac
system block

Soan thdo & Runtime

Xbéa chwong trinh, data
block hodc system
block

Copy chuong trinh,
data block hoac
system block vao card
nhé

Cuw&ng birc di liéu
trong status chart

Ghi ngd ra & trang thai
stop

Xoa toc do quét trong
PLC information

So sanh dw an

Yéu cau
password

Yéu cau
password

Khéng bao
gid cho phép

Yéu cau
password
(khéng bao
gid cho phép
v&i system
Block)

Khdéng bao
gid cho phép

Yéu cau
password
(khéng bao
gio cho phép
v&i system
Block)

Yéu cau
password

Khéng bao
gid cho phép

*Cross Reference:

£

Bang tham chiéu cho biét nhitng dia chi ving nhé& nao (Byte, bit, word
hay DWord, timer, counter...) da st dung va vi tri (location) trong chwong
trinh cling nhw chirc nang cla ching.

Mot vi du bang cross reference dwgc cho & hinh 6.2. Tai cét Element,
nh&p dup vao dia chi ndo thi trinh soan thdo s& mé& cho ching ta clra sb
chwong trinh ¢6 chira dia chi twong rng. Viéc nay giup cho ching ta dé dang
kiém tra hay thay déi dia chi khi c6 nhu cau.
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Elerert | Block | Location | Context 4
1 0.0 kAN [OB1] M ebwark 1 |-
2 0.0 kAN [OB1] |Mebwark 2 |-
3 02 kAN [OB1] [Mebwark 1 |-
4 Q0.0 kAN [OB1] |Mebwark 2 1]
5 |oo1 SBR_O(SBRO] Metwork 1 1]
5 C1 kAN [OB1] [Mebwark 1 CTu
7 T40 SBR_0[SBRO] [Mebwark 1 |-
Hinh 6.2: Vi du bang cross reference.
eI

Communication:

va Set PG/PC

Cac biéu twong nay khi kich hoat s& mé ra hdp thoai cho phép ching

ta cai dat cac giao tiép véi may tinh nhu: chon céng giao tiép, dia chi CPU, tbc
do truyen. Pay la buwéc can thuc hién khi bat dau giao tiep gilra PLC v&i may

tinh.

Communications

Address

Local: 1}
Remate: 2] =
PLC Type:

W Update PLC type in project

Network Parameters

Interface: PC/PFI cable[USE]

Protocol: FFI
Mol 41-hit
Highest Station (HEA): i

[+ Supports multiple masters

Transmission R ate

Baud Rate: 9.6 kbps
W Search all baud rates
Set PGIPC Interface

PC/PPI CablelPPI)
Address: 0
) Double-Click
to Refresh

Hinh 6.3: Ctra sé Communications
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Set PG/PC Interface
| &ocess Path | LLDP

Access Point of the Application:

[Standard for Micro/wWIN)

Interface Farameter dzsignment Uzed:

:F'EI.-’F'PI cable[PPI)

. [BE150 Ind. Ethemet > Intel[R] PROA, A
[FM150 Ind. Ethernet -» Microsoft TVA |
[BHI50 Ind. Ethemet -> Realek RTLE |
[EF PCAPRI cable(PFI) |

E 8|

[Azzigning Parameters to an PC/PPI cable

far an PPl Metwark]

Interfaces
Add/Remave:
[

Cancel ] [ Help

]

Hinh 6.4: Ctra s6 Set PG/PC Interface.

6.4.2 Thanh cdéng cu (Toolbar) trong STEP7-Micro/WIN

Trong phadn mém cé dat sén nhiéu cong cu gidp ngudi lap trinh dé dang

trong viéc str dung. Cac cong cu cé y nghia nh

Save Project (File menu): Lwu dy an

B B [ & @ | & &

v sau:

New Project (File menu): Khéi dong moét dw an méi

Open Project (File menu): M& mot dw an ton tai

Print (File menu): In chwong trinh va tai liéu dw an

Print Preview (File menu): Xem trw&c khi in

Cut (Edit menu): Cat phan chon va dwa vao clipboard

Undo (Edit menu): Khéi phuc lai phan bi x6a truéc

Copy (Edit menu): Copy phan dwoc chon vao clipboard

Paste (Edit menu): Dan ndi dung clipboard vao ctra sé duoc kich hoat
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Compile (PLC menu): Bién dich ctra sb dwoc kich hoat (Program
Block hoac Data Block).

Compile All (PLC menu): Bién dich tat ca cac phan t& dw an (Program
Block, Data Block, and System Block)

Upload (File menu): Ly (Upload) cac phan t& dw an tr PLC vao man
hinh soan thdo chuwong trinh

Download (File menu): Nap (download) cac phan t& dy an tw
STEP7-MicroWin vao PLC.

Option (Tools menu): Truy cap menu Options
RUN (PLC menu): D&t PLC & ché do6 RUN
STOP (PLC menu): Bat PLC & ché d6 STOP

Program Status (Debug menu): ON/OFF trang thai chwong trinh trong
PLC.

Pause Program Status (Debug menu): Dirng ON/OFF trang thai
chwong trinh trong PLC.

Chart Status (Debug menu): ON/OFF hién thj trang thai di liéu trong
bang Status chart.

Trend View (View menu): ON/OFF xem trang thai di liéu trong PLC &
dang 4o thj

Pause Trend View: Dirng viéc vé d6 thi di liéu

Single Read (Debug menu): S dung Single Read dé cap nhat mot Ian
tat ca cac gia tri trong bang Status Chart.

Write All (Debug menu): Ghi tat ca cac gia tri & cot New Value trong
bang Status Chart vao PLC.

Force (Debug menu): Cwéng birc dir liéu PLC

Unforce For (Debug menu): G& bd cwdng blrc dir liéu PLC
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Unforce All (Debug menu): G& bd tat ca cac cwdng birc trong béng

Status Chart.

&

Read All Forced (Debug menu): Doc tat ca cac gia tri cudng blrc trong
Status Chart.

6.4.3 Tao mot dw an STEP 7-Micro/WIN

[E|STEP. 7-Micro/WIN - Project]

6.4.3.1 Tao dw an m¢éi

File Edit BUEEN PLC Debug Tools ‘Windows Help
R ~ P .
o | ot W A x Pbé tao mét dw an moi
| o trong STEP 7-Micro/Win, chon
e e o menu File > New hodc biéu
S X . Symbaol Table & 3@
ey ¥ e T s chan twong trong toolbar dé mé
Symbol Information Table Chrl+T gj;taeiogll;ck hép thoa| "New" cho phép taO
E v PO Comments Cross Reference mol mOt dU’ an (pI'OJeCt).
Metwork Comments Comrunications
— . Set PEIPC Interface
=r=1 oolbars
T . < £
& Frame ' Trong thanh chlrc nang, bam
Bookmarks 3 =
5| _ Properties... PROGI . -
E [FroG vao biéu twong ,
Hinh 6.5: Budong dan vao man hinh soan hoac vao menu View >
thao chwong trinh. Component > Program Editor

dé m& man hinh soan thao
chwong trinh (hinh 6.5).

Ciing trong menu View, ta c6 thé chon ngén ngi 1ap trinh [a STL, Ladder hay

FBD theo mong muodn.

Dé soan thao bang ky hiéu cho cac dia chi ta bAm vao biéu twong

trong thanh chtrc nang, hoac vao menu View > Component > symbol Table.
Sau q’é c6 thé dat ky hiéu cho cac dia chi nhw trinh bay & muc 6.4.1.3. Phan
chi tiét sé dworc trinh bay trong chwong phép toan nhij phan.

6.4.3.2 Lwu dw an

Dé lvu dy an, nhép chudt vao biéu twong il , hodc vao menu File >
Save. Clra s6 man h‘mh xuat hién nhw hinh 66 Chon thw muc can chira dw
an, dat tén dw an va nhap chudt vao thé Save dé lvu dy an
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Save As |E||z|
Savein: | £ Projects L] de IC:F -.

X

Thw muc chira dy an

Tén dv an

File name:

Save

Save as type: ]F'miect File [*. rmwp)

_:J Canicel .

Hinh 6.6: Ctra s6 man hinh lwu dw an

6.4.3.3 M& mot dw an

Dé& mé& modt dw an dang cé sén, nhap chudt vao biéu twong

']

=

, hoac

vao menu File > Open. Cira s6 man hinh xuat hién nhw hinh 6.7. Chon thw
muc chlra chwong trinh can mé, chon tén dw an va sau dé nhap chuét vao thé

Open.
RIX

Lok i: |F’_")vidu \ LI &= l-j( =
Evdr.2

Thw muc chira dw an

Dy an can mé&

File: narme: ]vd?’.3
Files of twpe: ]F'n:.ieu:t Files [*. rvp] L] Cancel

Hinh 6.7: Ctra sé man hinh chira dw an cdn mé

6.4.4 Thwvién

Thuw vién (Libraries) dwoc st dung dé lwu trip cac khi chwong trinh con
c6 truyén tham so dwoc str dung dé lap trinh. Cac khoi cé thé copy vao trong
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mot thw vién tr mot dw an cd sén hodc chung co thé duwoc tao ra truc tiép
trong thw vién doc 1ap véi cac dw an.

Khi cai dat STEP 7-Micro/WIN thi cac khdi chwa dwoc cai dat vao trong
thw vién. D& cai d&t thw vién chuan co thé download thw vién S7-200 tir trang
www.siemens.com hodc st dung dia phdn mém STEP 7--Micro/WIN Add-on:
STEP 7--Micro/WIN 32 Instruction Library, V1.1 (CD-ROM).

C6 thé chen thém hoac x6a bd bét cac khdi chuong trinh trong thw vién
st dung File > Add/Remove Libraries va sau do6 chon thé Add dé chon khéi
chwong trinh thw vién mong muodn dwa vao thw vién.

Dé m& thw vién, vao Cay Lénh chon muc Libraries, chon cac khéi
chwong trinh can st dung. Viéc tao thém cac khdi chwong trinh con truyén
tham sé dwoc st dung dé lam thw vién co thé dwoc tao ra tir File > Create
Library va chon chwong trinh con can lam thw vién.

6.4.5 Hé thong tror giap trong STEP 7-Micro/WIN

~ Truong hop gap kho khan trong 18p trinh cling nhw can tim hiéu ré hon
vé mot thong tin nao dé trong phan mém ta coé thé st dung cong cu tro gidp.
C6 nhiéu cach khac nhau dé mé tro' gidp:

1. Sk dung menu Help > Contents and Index dé kich hoat tro giup
chung.

2. S dung phim F1 dé tro giup theo ngl¥ canh véi dbi twong dwoc
chon.

Help Topics: STEP 7 - Micro/WIN Help

Cortents l Index ] Find ]

Click a topic, and then click Display. Or click another tab, such az Index.

[# Guick Reference

@ Getting Started

Q Set up Communications

Q PLC Operation and Options

@ LAD, FED. and 5TL Program Editars
@ Instruction Setz for LAD, STL and FED
@ How to Usze PLC Memory

@ 5M Special Memory Aszsignments and Functions
@ How ta Perform Common T asks

O Application User Reference

9 Ermor Messages

@ Libraries

Dizplay | Frit.... ‘ Cancel

Hinh 6.8: Man hinh tro giup

e Thé Content: Hién thj danh sach cac chua dé tro gitp
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e Thé Index: Cho phép truy cap théng tin tro gitp bang viéc hién thi
danh sach cac thuat nglr theo thir ty alphabe.

e Thé Find: Cho phép tim kiém céc tir cu thé va thuat ngi trong cha dé
tro’ gidp.

Khi nhép chudt vao cac tlr dwoc ndi lén c6 mau xanh va gach chan (hotwords)
sé xuat hién cac trg’ giap chi tiét hon.
6.4.6 Xoéabdé nhé» CPU

Khi x6a PLC thi PLC phai dat & ché do STOP va reset PLC theo chuén
nha may, ngoai trtr dia chi PLC, téc d6 truyén, va dong ho thoi gian (time-of-
date clock). D& xéa chwong trinh trong PLC thyc hién nhu sau:

1. Chon PLC > Clear... thi hop thoai Clear xuét hién
2. Chon t4t ca cac muc chap nhan bang cach nhip OK.

3. Néu da co password trong bo nhé PLC thi hop thoai yéu cau
password xuat hién. bé xéa password thi nhap CLEARPLC vao
hép thoai va tiép tuc hoat déng xda tat ca.

6.4.7 M& mét dw an dang ton tai san
M& mdt dw &n ton tai (tap tin cé phan mé rong .mwp) hay thanh phan cua

dw an va bat ddu mot phan soan thdo méi béng cach s dung cac phuong
phap sau:

W

1. Nhép chuét vao biéu twong Open Project
2. Chon menu Iénh File > Open.

3. An t6 hop phim Ctrl+O
4

M& Windows Explorer va nhap dup chuét va tap tin cé phan mé rong
.mwp.

5. M& mét thanh phan dw an bang cach nhép chudt phai vao cac ghi
chu trong cay Iénh (Instruction Tree). Chon Open dé mé.

Pé mé& cac dw an dwoc tao véi cac phién ban trwéc cha STEP 7-

]

) =3
Micro/WIN hay STEP 7-Micro/DOS thi nhap chudt vao Open hay chon

File>Open va chon tap tin mong muon.

Chay:
- Dy an da tao béng’ cac phién ban trwdc cia STEP 7-Micro/WIN hay
STEP 7-Micro/DOS c6 thé chira mét hay nhiéu cau trdc logic ma STEP 7-

Micro/WIN, Version 3.0 va cao hon khdng hd tro. Dé mé dwoc dv an, ta phai
st dung phién ban cii da tao dw an va lwu lai dw an theo thi tuc sau:

1. Chuyén man hinh soan thdo sang STL.
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2. Tét dia chi theo ky hiéu.
3. Lwu tap tin dw an.

- Chuwong trinh da tao véi STEP 7-Micro/WIN V3.1 SP1 s dung lénh
AND c6 ngd vao don & FBD, va duoc lvu dé xem & FBD, thi khong thé mé
duwoc véi STEP 7-Micro/WIN V3.1. Pé mé cac dy an nay véi STEP 7-
Micro/WIN V3.1, dw &n trwéc tién nén dwoc chuyén sang dé xem & STL va
Iwu lai & dang nay.

- Khéng thé st dung Iénh Open dé m& moét du an trong PLC; Céc; tap tin
dy an chi cé thé mé dwoc néu né duwoc Iwu trik trén PC hoac PG (thiét bj lap
trinh)

- V&i phan mém STEP-7 Micro/WIN méi lan m& chi dwgc mét dw an. Vi
vay muén mé 2 dw an tai cing mét thc‘ji diém thi phe’;i chay hai lan STEP:?
Micro/WIN. Khi m& hai dy an, ta c6 thé copy cac phan t&r chwong trinh lan
nhau.

6.4.8 Két ndi truyén théng S7-200 v&i thiét bi lap trinh

D& két ndi truyén thong S7-200 véi thiét bi 1ap trinh thi can phai co cap
két ndi (xem chwong 4). Viéc két ndi truyén thdng thwe hién theo cac buwéc
sau:

1. Nhép chuét vao biéu twong communication trong thanh
chirc nang hay vao View > Component > Communications.
Communications @
Address
Lonal 0 E FL/PFI CablelFF)
et B ) DoubleTlick
FLC Type: L2 1o Reresh

v Update PLC type in project

Metwork Parameters

Interface: PC/PPI cable[JSE)
Fratocal: PPl

Made: 11 -hit

Highest Station (HSA): k|

[ Supports muttiple masters

Transmizsion Fate
Baud Rate: 9.6 kbps

Iv Search al baud rates

Set PGIPC Interface | O | Cancel

Hinh 6.9: Man hinh thiét Iap truyén théng

2. Kiém tra xem dia chi ctia cap PC/PPI trong hop thoai c6 dwoc détl1a 0
chwa? Thuwdng mac dinh 1a 0.
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3. Kiém tra tham s6 mang (Network Parameters) va téc d§ truyén
(Transmission Rate) c6 dung chuwa. Néu chwa dung thi nhap chubt

et PGIPC Interface

vao thé | | dé thiét lap lai giao tiép gitra PC va

PLC.

. X 1 Double-Click
4. Nhap dup chuét vao bieu twong T o Refresh de tim tram S7-200
va mét biéu twong CPU cho tram S7-200 dwoc két ndi sé duwoc hién

CPU 224 REL100B 3
Address: 2

thi (vi du biéu twong ).

5. Chon S7-200 va nhdp OK. Néu STEP 7--Micro/WIN khéng tim ra
CPU S7-200, kiém tra viéc dat chinh cac tham s6 truyén théong va lap
lai bwéc nay.

6. Sau khi da thiét lap truyén théng véi S7-200, ta c6 thé sdn sang tao
va download chwong trinh vao CPU.

6.49 TaidwantwPLC

C6 thé sir dung biéu twong trén toolbar hodc menu File dé tai (upload)
chuong trinh tir PLC vé may tinh khi st dung phan meém STEP 7-Micro/WIN.
Can lwu y la PLC da dwoc két noi truyén théng vai thiét bi 1ap trinh.

6.4.9.1 Tai mot khéi hoac ba khéi

Co6 thé tai khéi chwong trinh (OB1, chwong trinh con, chwong trinh ngét),
System Block, va Data Block hay chon Iwa mét trong ba khéi nay t PLC vé
may tinh. Chwong trinh trong PLC khéng chlra cac dia chi ky hiéu hay théng
tin status chart. Do d6, ta khong thé tai mét bang Symbol Table hay Status
Chart.

6.4.9.2 Tai vao mét dw an méi hodc dw an réng

Dé tai chuwong trinh vé may tinh thi mét cach khéng lam anh hwéng dén
cac chuong trinh dang mé la déng nd lai va tao mét dy an mai, vi dw an méi
la rdng nén khong thé vé tinh pha hiy div liéu. Day l1a cach thirc an toan dé lay
khéi chwong trinh, system block hodc théng tin data block. Néu muébn lay st
dung bang ky hiéu (symbol table) hodc status chart da dwgc tao cho dw an
nay, thi c6 thé mé& dy an cii & man hinh STEP 7-Micro/WIN khac va copy cac
thdng tin nay vao dy an dwoc upload ve.

6.4.9.3 Tai vao mét dw an ton tai
 Day la mot cach dé viét de tat ca cac phan clia chuong trinh hién hanh
bang chuwong trinh da dwoc nap vao PLC trwdc do.
6.4.9.4 Thu tuc tai dw an tir PLC vé thiét bj lap trinh
Dé thwe hién tai, thwe hién cac bwdc sau:
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1. Trong STEP 7-Micro/WIN m& mét dy an dé gilr cac khdi sé duoc
upload tir PLC.

e Né&u mudn upload vao mét dw an réng, chon File > New hodc st

dung biéu twong New Project & trén toolbar.

e Néu muén upload vao mét dy an tén tai, chon File > Open hodc

'}

st dung biéu twong Open Project trén toolbar.

»

2. Chon File > Upload hoac st dung biéu twong Upload =1 trén
toolbar dé kh&i dong qua trinh upload.

3. Hop thoai Upload xuét hién dé yéu cau chon cac khoi: program block,
data block, and system block. Hay chon cac khoi muon Upload, va sau
do6 nhap OK.

Blocks to Upload

[~ DataBlock
[ Sustem Block

k. I Cancel

Hinh 6.10: Hop thoai Upload
4. STEP 7-Micro/WIN hién thj chu y sau:

MicroWIN B

Uploading will replace the content of the selected project components and unzaved
changes will be lozt. Do you wizh to continue?

Hinh 6.11: Chu y khi upload ttr PLC Vé thiét bj Iap trinh

Nhan Yes dé chip nhan viéc upload.

STEP 7-Micro/WIN hién thi mét théng bao khi upload cac khéi thanh cong
ttr PLC vé thiét bi 1ap trinh hoac may tinh PC.
6.4.10 Nap (download) mét dw an vao PLC

Khi cho phép két néi truyén théng gitra PC va PLC, ta c6 thé download
chwong trinh vao PLC. Can lwu y rang khi download mét program block, data
block hay system block vao PLC thi ndi dung clia cac khdi dwoc download vao
sé viét dé Ién cac khdi hién hanh trong PLC. Cac bwéc thye hién nhuw sau:
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84

1.

10.

11.

12.

Trwéc khi download vao PLC, can phai kiém tra xem PLC da & ché
dd Stop chwa théng qua dén bao STOP trén PLC. Néu cong tac chon
ché do trén PLC dat & vi tri TERM thi ta c6 thé chon PLC & ché do
RUN ho&c STOP tlr may lap trinh. Néu PLC khéng & ché do STOP,

thi nhap chudt vao biéu twong STOP IEI trong toolbar hodc chon
PLC > STOP.

Trong trwong hop khong ding phan mém thi chuyén céng tac chon
ché d6 cho PLC vé vi tri STOP.

. 2 ot “
Nhap chuét vao biéu tweng download trong toolbar hoac chon

File > Download. Hop Download xuét hién.

Chon cac khéi can download. Théng thudng 1a chon tat ca.

Nhap OK dé bat dau qué trinh download.

Néu download thanh cong, thi mot hop thoai hién thi théng bao:
Download Successful. Tiep tuc dén bwéc 12.

Néu loai PLC dwoc chon cho chuwong trinh trong ST,EP 7/Micro/WIN
khéng phu hgp véi PLC thyce té, thi mét hop thoai xuat hién véi thong
bao:

"The PLC type selected for the project does not match the remote
PLC type. Continue Download?".

Dét lai loai PLC cho phu hop, chon No dé dirng tién trinh downoad.
Chon PLC > Type... dé vao hop thoai chon loai PLC.

Cé thé chon dung loai PLC theo danh sach trong muc
FLC Type |[maEeks]

CPU Versi Tl coa hé i. Hodc nh3 0
ergion |I:|2.III1 J cua hép thoai. Hoac nhap chudt

vao thé Fiead PLE | d& STEP 7-Micro/WIN tw ddng tim

dung loai PLC dang két néi.

Nhap OK dé chap nhan loai PLC va déng hop thoai.

Khoi dong lai qua trinh download bdng cach nhdp chuét vao biéu

el
twong download =1 trong toolbar hay chon File > Download.

Ngay khi download thanh céng, ta phai chuyén PLC tr STOP sang
RUN trwdc khi PLC cé thé thwe hién chwong trinh. Nhap chudt vao

biéu twong RUN trong toolbar hay chon PLC > RUN dé chuyén
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PLC sang ché d& RUN khi cong tac chon ché d6 cho PLC dé & vi tri
TERM.

Trwdng hop st dung cdng tac thi chuyén t vi tri STOP sang RUN.

6.4.11 Thiét l1ap cau hinh chung cho phan mém (menu option va
customize)

6.4.11.1 Menu Option

CQ thé dinh nghia mét dworng dan méc dinh dén mot thu muc tap tin xac
dinh dé m& va Ilwu cac dw an STEP 7-Micro/WIN. Ta st dung menu |énh
Tools > Options.

Ngoai ra, dé truy cap trwc tiép Option cho tirng thanh phan trong cay 1énh
(Instruction tree) thi tré chudt vao thanh phadn mong mudn va nhép chuédt phai,
sau d6 chon muc option.

General
&llows you to configure general software options.

General | Defauits | Colors | Progiam Editor | Symbol Tabe | Dats Biock | Status Chart | Cross Reference | Dutputw « | *
[2) General
[B Program Editar Default Editor Programming Mods
% Syribal T;b‘e £ §TL Editor & SIMATIC
Status Chart b
) Data Black & Ladder Editor CEC1131 2
[B) cross Reference ¢ FBD Editor
% ?“i”“ttw'”iuw Mnemonic Set Language
nstruction Tree
[ Mavigation Bar @ Intemational
[E) Print © SIMATIC
Regional Settings
Measwement System | LS -
Time Fomat [ 12hour =
Date Formal | mm/ddiw =
© Click for Help and Support i s Hem il

Hinh 6.12: Ctra s6 Options

* General Options

- Thé General: Chon thé nay dé Iwa chon Program Editor, Mnemonic
Set, Programming Mode, Language, va Regional Settings(Measurement
System, Time Format, and Date Format) mac dinh.

- Thé Defaults: Chon thé nay dé dét vi tri tap tin va loai PLC mac dinh cho
cac dw an mai. Ta ciing c6 thé chon dé thém System Symbol Table cho tat ca
cac dv an moi.

- Thé Colors: Chon thé nay dé& gan Font va Color cho céac clra sb6 khac
nhau.

* Program Editor Options
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- Thé Program Editor: Chon thé nay dé dinh kich thuwéc, hién thi va font
clia clra sb6 soan thdo chwong trinh. Chon trang thai hién thj bén trong hay
bén ngoai 1énh. CAu hinh dia chi theo ky hiéu. Ta ciing c6 thé chon dé cho
phép soan thdo toan tlr sau khi dat mot Iénh va dinh dang tw ddng bat ky ma
Iénh STL dwgc nhap vao.

- Thé STL Status: Chon thé nay dé tuy bién cach thirc ma Program
Status dworc trinh dién & STL. Ta c6 thé thay dbi cac dat chinh sau: Watch
Values, Operands, Logic Stack, Instruction Status Bits.

* Other Options

- Thé Symbol Table: Chon thé nay dé thiét lap kiéu font, kiéu dang va
kich thwéc clia bang ky hiéu (symbol table). Ta cé thé chon dé hién thj cac ky
hiéu trung nhau, khong dwoc st dung.

- Thé Status Chart: Chon thé nay dé thiét Iap kiéu font, kiéu dang va kich
thuédc cua status chart. Cling ¢6 thé thiét 1ap viéc dinh dia chi theo ky hiéu.

- Thé Data Block: Chon thé nay dé thiét 1ap kiéu font, kiéu dang va kich
thwdec va dé rong clia data block.

- Thé Cross Reference: Chon thé nay dé thiét Iap kiéu font, kiéu dang va
kich thwéc clia bang cross reference. Cling cé thé thiét 1ap viéc dinh dia chi
theo ky hiéu.

- Thé Output Window: Chon thé nay dé thiét Iap kiéu font, kiéu dang va
kich thwéc clia output window.

- Thé Instruction Tree: Chon thé nay dé thiét 1ap kiéu font, kiéu dang va
kich thwéc cta Instruction Tree (cay Iénh). Ta cling c6 thé chon dé cho phép
tw dong xép lai cla instruction tree.

- Thé Navigation Bar: Chon thé nay dé thiét lap kiéu font, kiéu dang va
kich thwéc clia navigation bar.

- Thé Print: Chon thé nay dé thiét 1ap kiéu font, kiéu dang va kich thuoc
cla cac dw an muon in.
6.4.11.2 Menu Custommize

Menu custommize cho phép ta thay ddi sw xuat hién néi dung trong
toolbar va thém vao cac céng cu dwgc st dung thwong xuyén vao menu
Tools.
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Customize

Commands | Add-On Tools |

Cateqgary Buttonz
Debug
Commot
Instruction

v Show Tooliips
[v Show Flat Buttons

Select a category, then click a button to zee its description. Drag the button
to ary toolbar

Dezcription

0k | Cancel

Hinh 6.13: Ctra s6 custommize.
Chon menu Iénh Tools > Customize dé thiét lap cac lwa chon sau:

- Thé Commands: Cho phép thay dbi sy xuat hién cac ndi dung cla
toolbars.

- Thé Add-On Tools: Cho phép thém vao cac cong cu dwgc st dung
thwdng xuyén vao menu Tools.
* Thay d6i sw xuéat hién:

) - Chon Show Tooltips néu muén cac nut nhan hién thi cac thong tin
vé no khi con tré chuét dirng trén nat nhan.

- Chon Show Flat Buttons néu mudn cac nat nhan xuét hién &
dang phang thay vi xuat hién & dang 3-D.

* Di chuyén mét nat nhan:

- Chon mét toolbar tir hdp danh sach Category dé hién thi cac nut nhan
cla toolbar d6. D& di chuyén mét nat nhan ti toolbar méc dinh sang toolbar
khac, thi chon tén cla toolbar chiva nat nhan can di chuyén tlr hop danh sach
Category. Kéo nat nat nhdn mong muén trong vung nat nhan ra vang toolbar
dé thém no vao toolbar.

- PBé loai bé mot nit nhan trén toolbar, kéo ndt nhan trén toolbar va bé
vao vung nut nhan cltia hop thoai Customize.
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* Thé Add-On Tools: Thém mét cong cu vao menu Tools.
bac diém nay dwoc dy dinh dé tiét kiém thoi gian dbi voi cac cong cu dwoc
st dung thwdng xuyén. Bé thém mét cong cu, nhap vao thé Add-On Tools,

nhép vao nut had va dién vao cac vung & duéi:

Bét ky lénh dwoc yéu ciu dwoc bat dau va két thic béi dau ngoadc kép
khi nhap vao vung command(vi du: "xxx xxx").

- Menu Text: Chon mét tén dé& nhan dang cong cu trén menu Tools.
- Command: Cung cép tén tap tin ciia chwong trinh cong cu hay bat. file.

- Arguments: Cung cap céac chi dé dong lénh da sir dung bdi tap tin
.exe.

- Initial Directory: Cung cap duwéng dan thw muc dang mé cho cong cu.

St dung nut IZ‘ dé tim cac tap tin va thw muc.
Khi thém vao mot céng cu thanh cdng, trong menu Tools xuét hién cong
cu da thém.
6.4.12 Soan thao chwong trinh
Trwéce khi soan thdo chwong trinh, cac budc sau day can phai hoan thanh:
- Két ndi gitra PLC va may tinh
- Két néi day dung cac ngd vao va ra véi ngoai vi

Trwong hop khdng co PLC, thi ta ch| c6 thé soan thao chwong trinh va
lwu trr lai. Con néu mudn kiém tra thi can phai c6 phan mém mé phéng S7-
200. Cac buwéc dé soan thdo mot dw an maéi:

1.  M& man hinh soan thdo chwong trinh
Nhap bang ky hiéu

Nhép chwong trinh

Lwu chuwong trinh

Download chwong trinh vao CPU.
D&t CPU & ché do RUN.

Tim 16i va chinh slra chwong trinh.

N o o bk~ w0 Db

Dé hiéu dwoc phan mém STEP 7-Micro/WIN dé dang, ching ta nén viét
mot vi du don gidn dwoc cho & hinh 6.14 va bang thiét 1ap vao/ra cho & bang
6.1. Do m&i bét dau, ta nén viét chwong trinh & dang LAD, rdi sau d6 c6 thé
xem & dang FBD hay STL.
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LAD STL
[Dieu khien dao chieu quay dong co | \ Disu khign dao chieu quay dong co
Network 1 Daong co auay pha Network 1 Dong co quay phai
An nut nhan nol vol ngo vao 10,1 —= Dong co quay phai. An nut nhan {thuong dongi nol LD 0.1
voi ngo vao [0.0 --= Dong co dung 0 0o 0
101 0.0 Qo Qoo B I0.0
| | | | | I BN 0.1
— | 10 1 /0 ¢ ) i SU K
Qoo Network2  [Ciong co quay trai
_| LD I0.2
0 Q0.1
S I0.0
BN Q0.0
Network 2 Dong co quay tral = Q0.1
An nut nhan noi voi ngo vaa [0.2 --= Daong co quay trai. An nut nhan (thuong dong) noi vai
ngo vao 0.0 --= Dong co dung
0.2 0.0 Qoo Qo1
| | | | | s
— | . 1 ¢ )
QoA

Hinh 6.14: Vi du dé soan thdo mét chuong trinh méi

Ky hiéu Dia chi Chu thich
S Stop 10.0 NGt nhan dirng déng co, thwdng dong (NC)
S_Right 10.1 NGt nh&n dong co quay phai, thwdng hé (NO)
S_Left 10.2 NGt nh&n dong co quay trai, thwéng hé (NO)
K1 Q0.0 Contactor cap dién dé dong co quay phai
K2 Q0.1 Contactor cap dién dé dong co quay trai

Bang 6.1: Bang xac dinh két néi day vao/ra véi ngoai vi
Cac bworc thue hién:

Buwérc 1: M& man hinh soan thao chwong trinh

Nhap chudt vao biéu twong Program Block dé& mé& man hinh
soan thdo chwong trinh (hinh 6.15). Chu y clra sé cay |énh (instruction tree)
va vlung soan thdo chwong trinh. St dung cay lénh dé& chén cac lénh duoc
biéu di&én & dang LAD vao cac networks ctia man hinh soan thdo chwong trinh
bang cach kéo va tha cac 1énh tir cay lénh vao cac networks.

Dé co thé nhap ddy du cac chu thich (comment), thi can hién thi cac chu
thich trong man hinh soan thao chwong trinh. Vao View > POU Comment dé
hién thi dong chu thich tiéu d& chwong trinh va View > Network comments
dé hién thj dong chu thich cla tirng network.
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[=| STEP 7-Micro/WIN - Project] - [SIMATIC LAD]

ﬂF\Ie Edit View PLC Debug Tools Windows Help - | X
I [2[- ) o W Y i o e il e I I vt [
o o N e A e Y e e e R e R e
Wigw = Project] e e e e T
@ What's New Data 0
T B9 CPU 224 REL 02 Symbol | Var Type { Com
(g8 Program Block Y P Type 1
n g =[] Symbal Table TEMP
[ Status Chart | T
= - (€8 Data Black Tl e
| RE = UE] System Block . -
y e Crass Reference =
E % Commurications ‘ FROGRAM COMMENTS :1
; (&) Wieards Network1  Network Tide
£l ! Eﬁ Tools
I =I-(#] Instuctions
(3] Favorites H
_ + Bit Logic
e - (@] Clock \
L -] Commuricatiors
=[] Compare N Y .
L= &3 Dot mork2| VUNg soan thao chwong trinh
N -] Counters
L - (28] Floating-Point Mal
; - ] Integer Malh
Ii - @ Irkerugt >| A in
: : + Logical Operation Cay Ienh
- ﬂ - (2 Move v -
A S | 3 [«]<["T"NMAIN ASBR_0 AINT 07 <] | ﬂ—‘
|
Ready Network 1 Fow 1, Col 1 IS

Hinh 6.16: Man hinh soan thao chwong trinh
Buwérc 2: Nhap bang ky hiéu

Nhap chuét vao biéu twong Symbol Table dé& mé& man hinh
soan thao bang ky hiéu (hinh 6.17).

Nhap céc thong tin (chir khéng d4u) & bang 6.1 vao bang Symbol Table. V&i:
- Cot ky hiéu tvong trng v&i cdt Symbol.
- Cot dia chi twong trng v&i cOt Address.

- Cot cha thich twong ng v&i cOt comment.

= STEP. 7-MicroAHIN - Project1 - [Symbol Table] E@El
5 X

EZ Fie Edt View FLC Debug Tools Windows Help -5
1= I Y YL i o 2 8 Y 6 -t
o e D A 8 o R el
Yiew = ] Project] o1 I T SN SR SN SRR SN R S N SN B LN
— E;’L";;';‘E‘I'_'DZ_ =1=0 Symbol [ Addess | Camment -
' %0 (g8 Program Block. 1 [
e Black (] Symbol Table B
) (H] Status Chart 3—
& it [
f L]l B ComRefeence L]
1 &P Commurications % -
Took < 3 [ATIPTHI\USER1 £ PO Spmboks 7 4 |+
|
Ready Row 1, Col 1 S

Hinh 6.17: Man hinh soan thao bang ky hiéu

Sau khi nhap xong, ta cé bang ky hiéu nhw hinh 6.18.
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I=| STEP 7-Micro/WIN - Project1 - [Symbol Table] EEX
ﬁFMe Edit W¥iew PLC Dsbug Tools ‘wWindows Help - |8 X

|0 S| #|%|8] of Y| 2)=] )] B re] 815 @10 s 6]l
K (e 2 5 e O 3 T B

Yiew = B8 Projeetl | R R A B T T T T T
What's N
E‘Epua£4 e DD ] Symbol | Address | Comment E
o B % E'Dﬂ:flﬂf‘slﬂk 1| ¥ sstp |00 [Nut nhan dung dong co. thuong dong (NC) |
&0 it 2 | & s_Right |10 Nut nhan dong co guay phai, thuong ho (HO)
- (g Data Block 3 | & sleft |02 Nut nhan dong co quay tral. thuong ho (HO)
. gfj:";z::;knce 4 | @k Q0.0 Cantactor cap dien de dang co gquay pha
& % Communications 5 < k2 Q0.1 Contactor cap dien de dong co quay trai
m j W[ wizards = =
B o
Tosks < 5 [{[A[*[M\USER1 £ POU Syrmbols / . [+

Ready

Row 1, Col 5 NS

Hinh 6.18: Bang ky hiéu céc phén ti trong chuong trinh

Trong qua trinh Iap trinh cé thé phat sinh thém céac dia chi méi. Khi phat
sinh thém dia chi m&i, ta nén bé sung dia chi d6 vao trong bang ky higu dé dé
dang cho qua trinh tim va xt ly 16i sau nay.

Buwérc 3: Nhap chwong trinh

Nhép chuét vao biéu twong Program Block dé m& lai man hinh
soan thao chwong trinh (hinh 6.15).

e Nhap Network 1: Dong co quay phai

Khi &4n nat nhan S_Right (10.1), thi tiép diém 10.1 déng, nat nhan S_Stop la
thwerng dong nén ngd vao 10.0 ludn ludn co dién hay tiép diém 10.0 ciing
déng, va binh thuwéng ngd ra Q0.1 ciing khéng co dién (0) nén tiép diém
nay ciing déng. Két hop 3 tiép diém nay sé& c6 dong dién cung cap cho
cudn day Q0.0 (ndi v&i K1). Contactor K1 ¢cé dién déng tiép diém dong luc
ctia né dé cap ngudn cho dong co quay phai. Tiép diém Q0.0 (song song
10.1) déng duy tri dong cung cap cho Q0.0 khi nit nhan S_Right hé ra.

Nhép céc dong chu thich nhw da cho trong hinh 6.14.

Nhap céc tiép diém nhw sau:

1. Nhap dup chuét vao hinh twong Bit Logic ™ HARElE hoac nhap
chuét vao dau cong (+) & clra sO cay Iénh dé hién thi cac Iénh trong
bit logic.

Chon tiép diém Normally Open -t |-
Gilr chudt trai va kéo tiép diém vao network dau tién.

Nhap chudt vao “???” trén tiép diém va nhap vao dia chi: 10.1 va sau
do6 nhan phim Enter.

5. Tuwong tu tlr buwéc 2 dén bwédc 4 nhap dia chi 10.0

6. Chon tiép didm Normally Closed ' "t va sau d6 nhap vao dia chi Q0.1
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7. Chon cudn day Output ~* "1 va nhap vao & “?2?” dia chi Q0.0

Cha y: khi g6 cac dia chi 10.0, 10.1, Q0.0, Q0.1 co thé ta s& nhan dwoc két
qua la cac dia chi theo ky hiéu. Dé hién lai cac dia chi tuyét doi ta bo kich
hoat View > Symbolic Addressing.

Ré nhéanh Network 1.

1. Tuong chon tiép diém Normally Open I -l gil chudt trai va kéo
tiép diém vao vi tri con tré chudt (hinh 6.18) va d&t tén QO.0.

| Dieu khien dao chieu quay dong co
Network 1 Dong co guay phai

An nut nhan noi voi nga wao 0.7 = Dong co quay phai. An nut nhan (thuong dong) noi
wii ngo waao 10.0 —= Daong co dung

01 100 Q0.1 Qoo
| | | | | I
| I 1 7 ¢ )

.

Hinh 6.18: Ré nhanh network

2. Dé con tré chudt & vi tri nhw hinh 6.19a va nhap chudt vao biéu twong
line up ] 48 két thac (hinh 6.19Db).
F| ||| 40D

I N N R R R S |

| Dieu khien dao chieu guay dong co
Network 1 Dong co quay phai | Dieu khien dao chieu guay dong co
‘ MNetwork 1 Dong co quay phai

An nut nhan noi voi ngo vao 101 —= Dong co quay phai
voi ngo vao 10,0 --= Dong co dung

01 0.0 Qo 1 ano
| | | | |
| 1T 1/

| 1 { 1} { )
_|QOO|JQ_$ _|Q0.0J

(@) (b)
Hinh 6.19: Ré nhanh network

An nut nhan noi woi ngo wao 10,1 --= Dong co quay phai.
w0l Ngo wao [0.0 = Dong co dung

) 101 0.0 QoA Q0.0
| ] s

e Nhap network 2: Dong co quay trai
Twong tw nhw network 1.
Bwérc 4: Lwu chwong trinh

Sau khi nhap hai network Iénh, ta‘dé nhap xong chwong trinh. Khi Iwg
chu’cmg,tr‘lnh, ta tao mot dw an bao gom loai CPU S7-200 va cac tham so
khac. bé lwu mét duw an, thwe hién nhuw sau:

1. Chon File > Save As

2. Nhap vao tén cla dv an trong hop thoai Save As
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3. Nhap OK dé Iwu dw an.
Bwoc 5: Download chwong trinh vao CPU
Sau khi lvu dw an, ta cé thé download chwong trinh vao S7-200.

Mbi du an dwoc lién két véi mot loai CPU (CPU 221, CPU 222, CPU 224,
CPU 224XP, hodc CPU 226). Néu kiéu dw an khong phu hop véi CPU dang
két ndi, thi STEP 7--Micro/WIN bao 16i khéng twong thich va cac dwdng dan
dé ta tiép tuc cong viéc. Néu diéu nay xay ra, chon “Continue Download”.

Thye hién download chwong trinh nhw sau:

£ 2 >l . .
1. Nhap chuét vao biéu twgng Download trén toolbar hoac chon

File > Download dé download chuwong trinh.

2. Nhap OK dé download cac phan tir chuong trinh vao S7-200. Néu
S7-200 6”ché do RUN, mét hop thoai xuat hié:n yéu cau ban dat S7-
200 & ché dd STOP. Nhap chudt vao Yes dé dat S7-200 & ché do
STOP.

Buwérc 6: Dt S7-200 & ché dé RUN

Dbi v&i phadn mém STEP 7-Micro/WIN ¢é dat CPU S7-200 vao ché do
RUN, thi cong tac chon che do cla S7-200 phai dwgc dat & vi tri TERM hoac
RUN. Khi dat S7-200 & ché do RUN, thi S7-200 thwc hién chwong trinh:

1. Nhép chuét vao biéu twong RUN trén toolbar hodc chon PLC >
RUN.

2. Nhap OK chuyén ché d6 hoat déng ctia S7-200.
3. Khi S7-200 di vao ché dd RUN thi d&n RUN trén PLC sang.
Bwérc 7: Tim 16i va chinh sira chwong trinh

Sau khi CPU da & ché dé RUN, ta co6 thé kiém tra lai chwong trinh bang
cach an cac nut nhan S_Right, S_Stop, S_Left va quan sat cac dén LED Q0.0
va QO0.1.

Néu &n nat nhan S_Right, thi dén LED Q0.0 sang.
An nut S_Stop, thi dén LED Q0.0 t&t.

An nut S_Left, thi dén Q0.1 sang.

An nat S_Stop, thi dén LED Q0.1 t&t.

Néu viéc kiém tra khong dat duwoc két qua nhu mé ta, thi co thé giam sat
chwong trinh béng cach chon Debug > Program Status hoac nhap chuét vao

biéu tuong . Dwa vao trang thai ca cac tiép diém va cac cudn day trong
chwong trinh ma c¢é thé tim ra céac 16i va chinh stra cho phu hop véi yéu cau
cbng nghé.
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DPé dirng chuwong trinh, d&t S7-200 vé ché d6 STOP bang cach nhép
chuét vao biéu twong STOP IEI ho&c chon PLC > STOP.
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7 Cac phép toan logic

7.1  Ngan xép (logic stack) trong S7-200

Trong cac CPU S7-200 c6 mét ngan xép gdm 9 bit, ching dwoc st
dung cho cac cau Iénh ma di liéu la dang bit. Khi viét chuo’ng trinh dang STL
thi nguoi 1ap trinh can hiéu rd vé phwong thirc hoat dong cua cac bit trong
ngan xép. Ngan xép logic la mot khbi gébm 9 bit chdng I&n nhau. T4t ca céac
thuat toan lién quan dén ngan xep dé&u chi lam viéc véi bit dau tién hodc véi bit
dau va bit tht hai cGia ngan xé&p. Gia tri logic méi déu co6 thé dwoc gvi (hodc
duwoc ndi thém) vao ngan xép. Khi phdi hop hai bit diu tién cla ngan xép, thi
ngadn xép sé dwoc kéo 1én mot bit. Ngan xé&p va tén cla tirng bit trong ngan
xép duoc biéu dién dwdi day:

SO | Stack 0 — bit dau tién hay bit trén cuing ctia ngan xép.

S1 | Stack 1 — bit thir hai cGia ngan xép.

S2 | Stack 2 — bit th(r ba cGia ngan xép.

S3 | Stack 3 — bit thir tw ctia ngan xép.

S4 | Stack 4 — bit thi ndm clia ngan xép.

S5 | Stack 5 — bit thir sau cia ngén xép.

S6 Stack 6 — bit thir bay cGia ngan xép.

g7 | Stack 7 — bit thir tdm clia ngan xép.

S8 | Stack 8 — bit thi» chin ciia ngan xép.

Trong 9 Stack, thi Stack 0 la ngén xép quan trong nhét. Gia tri logic ctia nd
sé 1a két qua ctia phép toan logic. Hay néi khac di, sau mét phép toan logic nhi
phan thi két qua cta phép toan sé& dwoc lwu & Stack 0. Néu gia tri logic &
Stack 0 ¢6 gia tri 1a “0” thi két qua thu duoc la “0”, twong tw néu cé gia tri la “1”
thi két qua thu duoc 1a “17.

Ngoai ra gia tri logic “1” cla Stack 0 con Ia diéu kién bat budc cho viéc thi
hanh d6i v&i mot s 1énh.
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7.2 Cac phép toan logic co’ ban

Trong phép nay trinh bay cac phép toan dbi véi di liéu la bit. Truwdc tién
la phan ly thuyet sau d6 t¢i vi du va chwong trinh. CPU str dung trong cac vi
du la loai DC/DC/DC (ngudn cung cap cho ngd vao, ra va CPU la 24Vdc).

. Vi phan soan thao chwong trinh da ducyg trinh bay & chwong 6, nén trong
pbén nay khéng trinh bay lai. Ban doc c6 thé xem muc 6.4.12 clia chuong 6
dé thwe hién cho cac vi du & chwong nay va cac chwong tiép theo.

Chuong nay chi yéu trinh bay vé cac phép toan lién quan dén bit hay
con goi la phép toan nhj phén_. Vi vay khi viét chwong trinh, ta chi lay cac phan
tr trong bit logic (* 120 BitLedic ) caa cay lenh.

7.2.1 Phép toan AND

Phép toan AND duoc st dung khi co yéu cau diéu khién 1a trang thai cla
2 hay nhiéu tin hiéu dong thoi xay ra thi sé thyc hién mét nhiém vu diéu khién
nao do.
Vi du 7.1: Dén H1 s& sang néu dong thoi ca 2 cong tac S1 va S2 & trang thai
dong mach. Bén tat khi 1 trong 2 céng tac hé mach.

SR ol
) \T 17 T

10.0 10.1 10.2 10.3 o M
S2 k- EFHE PLC
Q0.0 | Q0.1 [ Q0.2 | Q0.3 L. L

a H1 24VL
a) i b) T

Hinh 7.1  Lién két AND: a) So' dé mach dién, b) Néi day véi ngé vao/ra PLC

+ Lap bang ky hiéu mo ta tén va dia chi cda bién (soan thao bang cach m&
muc Symbol Table trong phan mém soan thao):

D2 | Symbol | Address | Cornment
1 | &[S 10.0 Cong tac
2 | & s2 101 Cong tac
3 | |2 |HI Q0.0 Den bao

Hinh 7.2 Béng ky hiéu
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+  Chwong trinh:

LAD FBD STL
10.0 0.1 aoao LD I0.0
| : ) 10.0— AMD —o0.o 4 I0.1
| | 10.1— fal Q0.0

Hinh 7.3 Chuong trinh duoc biéu dién & 3 dang LAD, FBD va STL.

7.2.2 Phép toan OR

_ Phép toan OR sé dugc st dung khi trang thai cia mét trong hai (hoac
nhieu) tin hiéu thé@ man diéu kién cia yéu cau diéu khién thi sé thuc hién mot
nhiém vu dieu khieén nao do.
Vi dy 7.2: C6 2 cong tac S3 va S4 déu la thwong hé. Hay viét chuong trinh
sao cho néu mot trong 2 cong tac dong lai thi den H2 sé sang. Den tat khi ca 2
cong tac déu mé.

s3 | s4 T
W-\ (RO 24V —=—
0.0 | 101 ]| 102 | 103 . M
I PLC
Q0.0 | Q0.1 | Q0.2 | Q0.3 . L
H1 24V ——

a) b)
Hinh 7.4 Lién két OR: a) So' d6 mach dién, b) Néi day véi ngd vao/ra PLC,

Q|| Symbol | Address | Cornment
1] 53 02 Cong tac
2| 54 0.3 Caong tac
3 | H2 &0 Den bao
LAD FBD STL
102 Qo1
— ) 2 OrR Fao1 — olocs
0 I0.3
103 10.35 = Q0.1
H

Hinh 7.5 Bang ky hiéu va chuong trinh lién két OR
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7.2.3 T6 hop cac cong AND va OR

~ Trong thuc té, cac déi twong diéu khién phu thudc vao mét td hop cac
lién két logic AND va OR. Tuy theo lién két nao dirng trivéc ma sé co cac lénh
& STL khac nhau.

7.2.3.1 AND trwéc OR

Dé thwc hién phép OR hai lién két AND lai v&i nhau thi trong chuong
trinh viét & dang STL phai st dung thém Iénh OLD.

Vidu7.3:
DL Symbol | Address | Cornment |
1| S1 0.0 Cong tac
2| 52 161 Cong tac
3| S3 02 Cong tac
4| 54 0.3 Cong tac
5 | H1 Qoo Den bao

S2 b S4 k- PLC

Q0.0 | Q0.1 | Q0.2 | Q0.3 L

a)

c)chwong trinh

LAD FBD STL
0.0 0.1 Q0.0 LD 10.0
y | RO AD HOR feoo| & In 1
01 LD 10.2
0.2 03 02+ AND ‘SLD S
0.3
— - Q0.0

Hinh 7.6 AND truéc OR: a) Mach dién, b) Néi day véi PLC, ¢) Chuong trinh

7.2.3.2 OR trwéc AND

Dé thwc hién phép AND hai lién két OR lai v&i nhau thi trong chwong
trinh viét & dang STL phai st dung thém |énh ALD.
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Vidu 7.4:
D2 symbol | Address | Cornrment
1 31 0.0 Cong tac
2 | S2 1G.1 Cong tac
3| 53 0.2 Cong tac
4] 54 103 Cong tac
5 | H2 Qo0 Den bao
T S1 s2. | s3 T S4
st 533 r\r\ rw\ r\r\ w—\ 20—
100 | 101 | 102 | 103 M
sohA\  s4 HE PLC
Q0.0 | Q0.1 [ Q0.2 [ Q0.3 o L
H2 H2 24V ==
a) ¢ b) T
¢) Chuong trinh
LAD FBD STL
0.0 10.1 Qo0 LD 10.0
| | ( Y |00 OR HH AND Qoo | o 10.2
0.2 LD 10.1
0.2 0.3 :g;: OR o, e
e - o

Hinh 7.7 OR truéc AND: a) Mach dién, b) Néi day véi PLC, ¢) Chuong trinh

7.2,

4 Phép toan XOR

Phép toan XOR dwoc st dung khi c6 2 tin hiéu ma néu chung cé clung
trang thai thi ngd ra sé xuéng murc 0 con néu 2 tin hiéu nay khac trang thai thi
ngd ra sé 1én murc 1.

Vi du 7.5: O so d6 hinh 7.8a, m6i mot nut nhan duoc gan 2 tiép diém (1NO
va 1NC), khi tac dong nat nhan thi ca 2 tiep diém nay tac dong theo. Bén sang
néu tac dong chi moét trong hai cong tac S1 hoac S2.

Comrment |

Bang ky hiéu
2 |< | Symbol | Address |
51 0.0 Cong tac
52 101 Cong tac
H1 Q0.0 Den bao
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00| 101 | 102 ] 103 . M
+H PLC
Q0.0 | Q0.1 | @02 | @03 | ... L
H1 28—
a) . b) T
Hinh 7.8 Lién két XOR a) So' d6 mach dién, b) Két ndi véi PLC
LAD FBD STL
100 01 Qoo LD 10.0
/ 10.0 — AMD QOO0 oM 10.0
- ) |0.0<-=| LDN  I0.1
0.0 0.1 '0-1‘_’| OR gLD 10.1

Hinh 7.9 Chuong trinh lién két XOR

7.3 Xt ly cac tiép diém, cam bién dwoc nbi véi ngd vao PLC

M6t van dé quan trong dbi véi ngudi méi lam quen véi chuong trinh PLC
la viéc xac dinh dung trang thai cac loai tiép diém duwoc viét & LAD. Dac biét 1a
céc tiép diém ngd vao.

Cac cam bién, cong tac hodc nut nhan thuong co hai dang la thuong
déng (NC), hoac thwcrng hé (NO). Vi cac ngd vao sbé dwoc nbi véi cac déi
twong nay nén cac tiép diém trong chwong trinh, tuy theo trwong hop, cling
sé c6 dang twong ng. Tuy nhién, dé dé dang phan biét ta khdng nén goi cac
tiép diém trong chwong trinh 1a thwéng déng hodc thwérng mé. Qui wéc dat
tén cho céc tiép diém trong chwong trinh nhw sau:

- Tiép diém -| |_: DPuorc goi la tiép diém khéng ddo trang théi tin hiéu

- Tiép diém -| / |_ : Buoc goi la tiép diém dao trang théi tin hiéu.

D& rd hon trang thai cac tiép diém dwoc ndi véi ngd vao sb va két qua xt
ly chwong trinh trong PLC, ta xem bang 7.1.

T bang nay, ta cé mot sd nhan xét nhw sau:

1. Ngé vao c6 logic “1” khi ngé vao cé dién ap.
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2. Néu ngé vao duoc néi véi tiép diém thuong déng (NC), thi ngd vao &
trang thai binh thudong luén co dién (déen LED bao ngb vao tuong ing
séang). N6 chi bi mat dién néu tiép diém NC bj tac dong.

3. Néu ngé vao duoc néi véi tiép diém thuong hé (NO), thi ngé vao &
trang thai binh thwong khéng c6 dién (den LED bao ngé vao tuong
teng tat). N6 chi c6 dién khi tac dong tiép diém NO.

4. Néu st dung tiép diém khéng dao trang thai tin hiéu -< )_ thi két quéa
xw ly trong chuwong trinh c6 cung trang thai logic véi ngé vao.

5. Néu st dung tiép diém dao trang thai tin hiéu -I f I_, thi két qua xu ly
trong chuwong trinh ¢6 trang thai logic ngworc voi ngé vao.

6. Khéng duoc thay tuy tién tiép diém thuong hé (NO) béng tiép diém
-I |_ trong chuong trinh, ciing nhw tiép diém thuong déng (NC) bang
tiép diém-l / I_ Ma phai chu y dén yéu cédu cong nghé dét ra.

Bo tao tin hiéu nhi phan Thwc hién trong chwong trinh PLC
Cam Kiém tra cho trang Kié':n. tra cho trang
bién, | Cam | Dien Trang | ¢4 tin hisu “1” thai tin hiéu 0
nat ble’n y ap t~a| tl:l?l tln.
nhin nut ngé hiéu tai Két Két
12 mét nt_]én vao ngé Ky qua Ky qua
; bi ... PLC vao hiéu/lenh | kiém hiéu/lénh kiém
tra tra
tac
dong
co 1 1 0
NO =) LAD: LAD:
| khéng -I |_ -I / I_
W tac “tiép diém “tiép diém
do khong dao” 30"
c_)|ng khong 0 6ng dao 0 dao 1
) =
tac FBD: FBD:
dong - AND 8 AMD
L khéng 0 0 | 1
=)
we | f
khéng
tac STL: STL:
dong LD Ixy LDN Ixy
co 1 1 0
=)

Bang 7.1 Trang thai c4c tiép diém va xir ly trong chuong trinh PLC

101



7 Céac phép toéan logic Chéu Chi buc

Vi du sau day sé& lam sang té hon vé viéc x ly cac tiép diém ndi véi ngd
vao.
Vi du 7.6: Trong 3 mach dwdi day (hinh 7.10), dén H1 sé sang khi an nat
nhan S1 va khéng an nat nhan S2.

T vi du ta nhan thdy du ngd vao dwoc ndi véi loai nit nhan nao ciing
van c6 thé 1ap chuong trinh dé théa man dwoc yéu ciu dat ra. Tuy nhién viéc
st dung céc tiép diém thwong mé hodc thudng dong trong qua trinh diéu
khién phu thudc vao cac qui tac an toan.

Céc tiép diém thwong dong ludn ludn dwoc st dung cho céng tadc hanh
trinh va cong tac an toan, dé khong ché sw nguy hiem neu day dién bi dut
trong mach dién cadm bién.

Cac tiép diém thuwong déng ciing dwoc dung dé tat may vi ly do twong tw

nhw trén.
Hardware | | |
|]|:||:> I—\ S1 I—\ s2 I—w S1 I—% S2 I—% S1 I—%sz
10.0 10.1 10.0 10.1 10.0 10.1
PLC PLC PLC
Q0.0 Q0.0 Q0.0
(%m ?m (%m
Scitwais 10.0 104 Q0.0 10.0 10.1 Q0.0 10.0 10.1 Q0.0
I oo A D [ R T
10.04 AND Q0.0 10.0q AND Q0.0 0.0 AND Q0.0
[||] 10.19 10.1- 10.1]
LD 0.0 LD I0.0 LDN I0.0
i AN 10.1 A I0.1 2 T0.1
- Q0. 0 = Q0.0 = Q0.0

Hinh 7.10: Vi du xt ly cac loai tiép diém.

7.4 Vi du rng dung céac lién két logic

_ Phan nay trinh bay mét s6 vi du (ng dung nhé st dung cac lién két logic.
O mot s6 vi du cd trinh bay mach dieu khién thong thuwong vai kieu noi day khi
khong dung PLC dé ching ta thay sw giong nhau va khac nhau gitra 2 kiéu
diéu khién.

7.41

Mach diéu khién dung contactor cé chirc ndng nhé 1a mach tw duy tri.

Mach tw duy tri wu tién mé may
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Trong trwdng hop néu ca hai ndt nhdn mé may S1 va dirng S2 cuing tac
dong ma contactor cé dién thi Ia mach tw duy tri wu tién mé may.

Bang ky hiéu

Ky hiéu Bia chi Chd thich
S1 10.0 Nt nhdn mé may, thwerng hé (NO)
S2 10.1 Nut nhan dirng may, thuwérng déng (NC)
K1 Q0.0 Contactor
' * St S2
st T s F\ 7 20v——
F-\ b
10.0 10.1 10.2 | 103 M
“ } HE PLC
J Q0.0 | Q0.1 | Q0.2 | Q0.3 L

7]

a)

b)

=

Hinh 7.11 Mach wu tién mé méy: a) mach diéu khién, b) néi day PLC

LAD FBD STL
10.0 Q0.0
LD I0.0
1004 OR FQ00 | [p 0.1
01-{ AND A Qo.o
0.1 Q0.0 | OLD
Q0.0 - Q0.0

Hinh 7.12 Chwong trinh mach tw duy tri wu tién mé may:

7.4.2 Mach tw duy tri wu tién dirng may

Trong trwdng hop néu ca hai ndt nhdn mé may S1 va dirng S2 cuing tac
ddéng ma contactor khéng co6 dién thi la mach tw duy tri wu tién dieng may.

Bang ky hiéu

Ky hiéu Dija chi Chu thich
S1 10.0 Nt nhdn mé may, thwerng hé (NO)
S2 10.1 Nut nhan dirng may, thuwéng déng (NC)
K1 Q0.0 Contactor
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I [ S1 \ s2 ,
- F--- 28V——
STH-\ K1 i
! 0.0 [ 101 | 102 ] 103 M
PLC
- ¥
Q0.0 | Q0.1 [ Q0.2 | Q0.3 L

K LZI K1 I%I 24\’L
b)

a)

FBD STL

0.0

10.1
|—( ) 1004 OorR  AND }co.0
Q0.0
10.1-

o O
f]
[=

o oo

Hinh 7.13 Mach wu tién dirng may:
a) mach diéu khién, b) néi day PLC va chuong trinh
7.4.3 Diéu khién ON/OFF déng co c6 chi bao

Mot dong co dién 3 pha dwoc diéu khién bang mét PLC $7-200. Khi nhan
nut S2 (thwong hé) thi ddng co' sé chay. Khi nhan nat S1 (thuwéng dong) thi
doéng co sé dirng lai. Cac ché do hoat déng chay va dirng dwoc bdo bang 2
dén bao H1 va H2.

Cac thiét bi dong lwc gdbm co:
- CAu chi 3 phaF1
- CB bao vé dong co (Motor CB) Q1
- Contactor K1

Khi diéu khién dung PLC thi mach déng lwc van gitr nguyén. Phan mach
diéu khién dwoc bién ddi thanh chwong trinh. Can cha y rang céc thiét bj dién
nhw nat nhan, CB, dén bao déu gitr nguyén khang thay déi.

Néu ta st dung PLC S7-200 loai DC/DC/DC thi ngé ra ctia PLC can phai
két ndi v&i mot relay trung gian K11 s& dung ngudn 24Vdc. Relay nay dwoc
dung dé doéng dién cho cudn day contactor K1 (hinh 7.15). Riéng cac dén bao
ta co thé thay thé bang loai 24Vdc nhdm tiét kiém relay trung gian.

Chu y: Ciing c6 thé sir dung loai CPU DC/DC/RLY, thi ngé ra cta né c6
thé két ndi truc tiép voi cuén day K1. (xem thém chuong 5 vé ndi day PLC véi
ngoai vi).
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Bang ky hiéu

Ky hiéu Dija chi Chu thich
S1 10.0 Nut nhan dirng may, thuweng déng (NC)
S2 10.1 NGt nhAn mé& may, thwong hé (NO)
K11 Q0.0 Relay trung gian
H1 Q0.1 Deén bao déng co hoat dong
H2 Q0.2 Bén bao déng co dirng

L1
L2
L3

1| 3| 5 13 2
R 2k K Kt/
2 4 6 14 22
Démin4 u v w | ‘
? 9 T A1
{ KI[_] H1 H2
A2
M1 M N . S
3 " Bao chay Bao dirng
a) b) (xanh) (d0)
Hinh 7.14 Mach ON/OFF déng co dung contactor.
a) Mach déng luc;  b) Mach diéu khién
S1 S2
=\ 24V——
10.0 | 10.1 | 10.2 | 10.3 | | M
ﬁ PLC wo N
Q0.0 | Q0.1 | Q0.2 | Q0.3 | | L A2
I% H% H% ) ) ) )
K11 24
a) —|_ b) ov
Hinh 7.15: a) So db nbi déy PLC b) Néi relay trung gian véi contactor
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+ Chuwong trinh:
Biéu dién & STL:

Network 2 Bao dong co hoat dong
Network1  ON/OFF dong co LD gg : E
1D I0.0 '
%D ég % Metwork3  Bao dong co dung
ALD LDH a0 .a
= Q0.0 = Q0.2
Biéu dién & LAD va FBD:
LAD FB
Network 1 ON/OFF dang co Network 1 OM/OFF dong co
0.0 0.1 Qoo
| | | - |
—| | |} { 0.0 AND Qo.0
0.1 OR —
Q0.0 Q0.0—
| |
1 |
Network 2 Bao dong co hoat dong
Qo1
Network 2 Bao dong co hoat dong QDB-':I
Qoo Q0.1
_l |_( ) Network3  Bao dong co dung
Qo2
oo =]
Network 3 Bao dong co dung
Qoo Q0.2

— )

7.4.4 Diéu khién dao chiéu quay déng co’

M6t dong co dién 3 pha can dwoc diéu khién ddo chiéu. Khi 4n S1
(thwong hé) thi dong co sé quay phai va dén H1 sang bao dong co dang quay
phai. Khi nhan nat S2 (thuwéng hé) thi dong co quay tréi va dén H2 sang bao
doéng co dang quay trai. Dong co ¢ thé dirng bat ct lic ndo néu an nut dirng
S3 (thwérng déng) hodc dong co xay ra sy ¢ qua dong lam cho tiép diém cla
thiét bi bdo vé Q1 tac dong (tiép diém 13, 14 ctia Motor CB). Khi déng co
dirng dén bao H3 séang.

Tuwong tw nhw muc 7.4.3, ta str dung PLC S7-200 loai DC/DC/DC, ngd ra
ctia PLC diéu khién quay phai ket noi voi relay trung gian K11, ngd ra cua
PLC diéu khién quay trai két néi véi relay trung gian K21 s dung ngudn
24Vdc. Céc relay nay dwoc dung dé déng dién cho cudn day contactor K1 va
K2 (hinh 7.17). Riéng cac dén bao ta c6 thé thay thé bang loai 24Vdc nham
tiét kiém relay trung gian.
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L1

He 5§ "
Q1
| |>>| |>>| B s1 |‘“'7
‘13 13 43 43 3
K1 - K2 K1 K2 K1
k1 1| 3| 5 k2 1| 3| 5 szt \ 14SBI- \ 14 44 44 7;2
[ AV VA E\ AN
2| 4] 6 2| 4| ¢
21 21 31
K2 K1 K2 7
2 22 32
Poming U A1 At
T K1 K1 H1 H2 H3
A2 A2
3 N
Quay phai Quay trai Bao quay Bdo quay Bao

phai trai

dirng

Hinh 7.16  Mach dong luc va diéu khién déo chiéu quay dong co dung contactor

Bang ky hiéu

Ky hiéu Dija chi Cha thich
S1 10.0 Nut nhan dirng may, thuwéng déng (NC)
S2 10.1 Nut nhan quay phai, thuwdng hé (NO)
S3 10.2 Nut nhan quay trai, thweng hé (NO)
Q1 10.3 Tiép diém bao qua dong, thwdng déng (NC)
K11 Q0.0 Relay trung gian diéu khién quay phai
K21 Q0.1 Relay trung gian diéu khién quay trai
HA1 Q0.2 Dén bao déng co quay phai
H2 Q0.3 Dén bao déng co quay trai
H3 Q0.4 Bén bao déng co dirng
S1 S2 S3
-7 -\ a1/ 24V—== 03-0 L1 N
10.0 | 0.1 | 0.2 | 10.3 | | M K11|#| K1[]
A1
Hr PLC o
QOO Q0.1 002 003 Q04 | ... L
Q0.1 L1 N
v
A2
b o
24 _|_ A1
Hinh 7.17 a) So dé néi day PLC; b) Néi relay véi contactor

107




7 Céac phép toéan logic Chéu Chi buc

~ Cha y: Trong cac diéu khién c6 dao chiéu quay thi tai cac ngé ra PLC
diéu khién 2 chiéu quay clta dong co ta can phai ndi thém 2 tiép diém thuong
doéng khoa chéo nhau clia 2 contactor (hodc relay) dé ddm bdo an toan.

Chuwong trinh PLC:
« R « X > by
Biéu dién & LAD va STL:
Network 1 OM/OFF quay phai Network 1 OMN/OFF quay phai
0.3 0.0 0.1 Q0.1 Qn.0 D 10.3
l 11 11 | ;| ¢ ) 4 I0.0
| 1 1 | \ 1D I0.1
0 Q0.0
ALD
el AN Qo1
= Q0.0
Network?  ORN/OFF quay trai Network2  OMN/OFF guay trai
0.3 0.0 0.2 Qoo Q0.1 1D 10.3
l 1 [ | ;| ¢ ) 4 10.0
| 1 1 | i D 0.2
0 Q0.1
ALD
el AN Qn.0
= Q0.1

_ Hetwork 3 Bao dong co quay phai
Network 3 Bao dong co quay phai

LD Qo.o

Q0.0 Qo2 = Q0.2
| | ( ) Network 4 Bao dong co guay trai

LD Qo1

Network 4 Bao dong co quay trai = Qo.3

Q0.1 Qo3 Hetwork 5 Bao dong co dung

| | \(. ) LDNH Qoo

AN Q0.1

l Q0.4

Network 5 Bao dong co dung
Q0.0 Q0.1 Q0.4
| | | 4
- 140 ¢ )
Biéu dién & FBD:
Network 1 ONAOFF quay phai Network3  Bao dong co quay phai
Q0.2
03-  AND  aoo o= ]
10.0—
01— OR —
on0— Network 4 Bao dong co guay trai
Q0.1 0 Q0.3
i = ]

Hetwork 2 DOMOFF guay trai
Network 3 Bao dong co dung

0.3  AND =001
10.0— 00.0o AND Q0.4
10.2— OoR — Q019
Q0.1 =
Q0.0
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7.5 Bit nh& M (bit memory)

Trong thiét ké cac chwong trinh diéu khién, ta co thé co mét s6 lwong 16n
céac logic dwoc lién két v&i nhau. Vi du nhw mach sau:

0.0 ]
0.1 —

i P =
: 10.2—
10.1 :z>__
10.2 100 —

Chuwong trinh duoc viét & LAD va STL:

Q0.0

0.0 101 104 Qoo
_| | | | | | I )
| - - {
101 02
- LD 10.0
A 10.1
LD 10.1
0.3 0 I0.3
—] A 10.2
OLD
A 10.
LD I0.

[ B N S Y

101 0.0
_| | | |
! o 0 10.
A 10.
n2 LD
— = 0o.o

Voi cac lién két logic nhw thé nay thi viéc tim 16i rat kho khan. D& dé dang
hon trong I1ap trinh va tim 16i, thi cac két qua trung gian sé dwgc Iwu vao mét 6
nhé. Trong S7-200 thi cac 6 nhé nay la bit memory (M).

Trong S7-200 c6 32 byte nhé M (t» M0.0 dén M31.7). Ching dwoc xem
nhw 1a céc ngd ra trung gian. Khi mat ngudn cép thi ndi dung dwoc nhé trong
cac bit nhé M cé thé bj mat hodc van con giv lai tuy thudc vao viéc dat thuéc
tinh cho viung nhé& nay la retentive (nh& lau dai) hay non-retentive (khéng nhé
lau dai).

* Bit memory c6 thugc tinh Retentive: Cac bit cd thudc tinh nay déu gir lai gia
tri cGa né khi ngudn cung cap bi mat. Nghia la néu trudc khi bi méat dién, 6
nh& M c6 gia tri nao thi né van gitr nguyén gia tri do khi PLC bj mat dién. Cac
6 nhé dwoc ng dung dé nhé cac trang thai hoat dong clia may maéc hay thiét
bi trwérc khi bi mét dién. O 1an khéi dong ké tiép thi cac may méc hay thiét bi
c6 thé tiép tuc lam viéc tai vi tri trwdc lGc mat dién. Vang retentive duoc thiét

lap bang cach nhap chudt vao biéu twong system Block ho&c vao
menu View > Component > System Block. Chon muc Retentive Ranges.
Néu chon thé defauls thi tat ca cac vang nhé cé thudc tinh retentive déu theo
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chuan cta nha san xuét. D6i voi ving nho' M thi bat dau tir byte MB14 dén
MB31. Tuy nhién ching ta van cé thé dat lai theo y muén (hinh 7.18).

* Bit‘ memory qé thudc tinh non-retentive: C-}ié tri cac bit nay bi’ x6a khi PLC mét
ngudn cung cap. Theo chudn nha san xuét thi ta c6 MBO dén MB13 & thudc

tinh non-retentive.

System Block

Retentive Ranges

System Block

Fetentive Fanges

Fetentive Fanges allow you ta define memorny that will be maintained in the event of & power cpcle.

=

AF Communication Porks

& YR etentive Ranges Defaults

A} Password

AF Output Tables Ranges

AF Input Filters

AT} Pulse Catch Bits Drata &rea Offzet Number of Elements

A} Background Time Range 0 |VB j |U :I |81 92 ::I Clear

AF EM Canfigurations

4F Configure LED Range 1 |VB j o = o = | Clear

AF Increase Memary
Range 2 |T j JD _.__| |32 __;_| Clear
Range 3 |T j |64 = [ -+ Clear
Range 4 c ~| o - | = | Clear
Range 5 |MB j |T=1 :_' |'IB _—C_' Clear

Configuration parameters must be downloaded befare they take effect.
&' Click for Help and Support Els Eancl Lol

Hinh 7.18: Man hinh thiét Iap retentive memory.

Khi st¢ dung bit memory (M), ta co thé lam cho chuong trinh dé& doc hon.
So do mach nhw hinh 7.19.

10.1
10.3

Q0.0

Hinh 7.19: Mach logic duoc lam cho dé doc hon véi bit memory.
Chuwong trinh & LAD va STL nhw sau:
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01 02
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03
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)

_|

W01

Network 3 M0 1
0.0 01
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Network 2 W02 Network 4 Qoo
0.1 0.0 m0.2 M0 1 0.4 Qoo

) — 1 |
_| _|MO.2

™
p—

P

STL:

Network 1 W00 MNetwork 3 M0 1
LD I10.1 LD I0.0

0 10.3 B I0.1

B 10.2 0 MO.0

= MO.0 = MO.1
Network 2 W0 2 Network 4 Q0.0
LD 10.1 LD MO.1

0 10.2 B I0.4

B 10.0 0 MO, 2

= MO.2 = 0o.0

7.6 Cac lénh SET, RESET va mach nh& RS

7.6.1 Lénh SET

_ Lénh SET (S) la Iénh théng dung rat thwong dwoc st dung va I1énh nay
déu co trong hau hét cac PLC. Lénh Set sé dat trang thai ctia mét hodc nhiéu
bit (thudc vung nhé' V, M, Q, T, C, SM, L) ¢ dia chi lién tuc 1én mirc 1 va duy
tri & trang thg’\i nay cho dén khi bi x6a bdng mét 1&nh khac. Chung ta cé thé
Set mét lan téi da t&i 255 bit. Lénh SET chi dwoc thwe hién khi Stack 0 cé gia
tri logic “1”.

S_BEit
- s5)
Cuphap & STL: S S Bit, n vad LAD: n
Vé&i S_Bit la bit dau tién cla vung nh¢ can dat len moc logic “1”.
va n 1a sb lwong bit b4t dau tvr S_Bit.

Vi du: Khi tin hiéu tai 10.0 1én m&c 1 thi sé set 3 bit tr Q0.0 dén Q0.2.
Chwong trinh & 3 dang nhw sau:

FBD STL

LAD
0.0 Qo an.0 o o
F—5s) LSS 5 Qooo. 3
3

3I=M

Khi tin hiéu tai 10.0 xuéng murc 0 thi 3 ngd ra Q0.0, Q0.1, Q0.2 van duy tri
& murc 1.
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7.6.2 Lénh RESET (R)

Lénh Reset (R) d&t trang thai cia mot hodc nhiéu bit c6 dia chi lién tuc
xubng mirc 0. Twong tw nhw 1énh Set ching ta c6 thé Reset t&i 255 bit nhé
thudéc cac vung nh¢ V, M, Q, T, C, SM, L. Lénh RESET chi dwoc thwc hién khi
Stack 0 co6 gid trj logic “17.

S_Bit

{rR)
Cuphap & STL: R S_Bit,n vao LAD: n
V&i S_Bit 1a bit dau tién cua vang nhé can dat xuong mic logic “0”.
va n la so lwgng bit bat dau tir S_Bit.
Vi du: Khi tin hiéu tai 10.1 1én mac 1 thi sé reset 3 bit tr Q0.0 dén Q0.2 vé
logic “0”. Chwong trinh & 3 dang nhu sau:

LAD FBD STL
0.1 Q0.0 Q0.0

—*r) oo F Fooa00. 3

LA ]
)
=

7.6.3 Mach nh& R-S

Mach nh& la mach co hai trang thai 6n diqh va théng qua tin hiéu ngd vao
ma trang thai cda no thay déi. D6i voi mach diéu khién ding relay va contactor
ta c6 mach tw duy tri. Con trong PLC cé khau R-S (viét tat cha Reset va Set).

Mach nh& R-S la rat can thiét trong ky thuat diéu khién. N6 dwoc xem la
mot chirc nang co ban trong hau hét cac loai PLC va dwgc chia thanh hai loai
la: Uu tién SET va wu tién RESET.

7.6.3.1 Uu tién SET (khau SR)
Biéu dién & LAD:

Py V6i:
= T xxx:  Dia chi can diéu khién

> S1: Ngé vao Set. Ky hiéu wu tién Set.
—F R: Ngé vao Reset.

OUT: Ngébra, co thé ndi véi mot dia chi

va FBD: dang bit

e SR: Ky hiéu goi nhé khdu SR
—131 B
—F =R

Néu ca hai diéu kién cho S va R I&n muc logic “1” thi ngd ra OUT 14 “1”.
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Bang sur that
S1 | R ouT
0 0 Trang thai trwvéc
0 1 0
1 0 1
1 1 1

Dé lay khau SR, ta nhap chudt vao déu cong cia * , BitLogic trong cay
Iénh, chon phan tr SR va kéo tha vao network mong mudn.

_Khéau SR twong dwong voi mach tw duy tri wu tién mé may trong diéu
khién dung contactor.
7.6.3.2 Uu tién RESET (khau RS)
Biéu dién & LAD:

e
1° Voi:
RS A A z

XXX Dija chi can diéu khién
—]FR1 S: Ngé vao Set.

R1: Ngb véao Reset. Ky hiéu wu tién ReSet.
va FBD: OUT: Ngé ra, c6 thé ndi véi mét dia chi dang bit
I i ST I RS: Ky hiéu goi nhé khdu RS
—r SR

Néu ca hai diéu kién cho S va R l1én mdc logic “1” thi ngd ra OUT 1a “0”.

Béng s that
S1 | R ouT
0 0 Trang thai trvéc
0 1 0
1 0 1
1 1 0

Dé Iy khau RS, ta nhap chudt vao dau cong clia * ' BitLogic trong cay
Iénh, chon phan tir RS va kéo tha vao network mong muon.

_ Khéau RS twong dwong v&i mach ty duy tri wu tién dirng may trong diéu
khién dung contactor.
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7.6.4

Cac qui tac khi sir dung Set va Reset

Khi st dung vai cac I1énh S va R trong chuwong trinh PLC can chu y céac
qui tac sau:

7.6.5

Céc diéu kién lam cho déi twong diéu khién & mirc tich cuc (logic “17)
duwoc str dung vdi lénh S.

Céc diéu kién lam cho dbi tuong diéu khién & mirc khéng tich cuc
(logic “0”) dwoc str dung vé&i lénh R.

Khi viét lénh S cho mét doi tuong diéu khién thi nhét thiét (tuy theo
yéu cau céng nghé) phai c6 mét Iénh R cho dbi twong diéu khién do.
Néu lénh S duoc viét truée Iénh R thi két qua thu duoc sé Ia két qua
cua lénh R néu ca hai diéu kién cho S va R cung ¢ mire logic “1” nghia
la déi twong diéu khién & mire logic “0”.

Néu Iénh R duoc viét truée Iénh S thi két qua thu duoc sé la két qua
cua Iénh S néu ca hai diéu kién cho S va R cung ¢ mire logic “1” nghia
la doi twong diéu khién & mure logic “1”.

Khi da viét churong trinh voi Iénh S thi khéng duoc st dung tiép diém
tw duy tri (loai b tiép diém tw duy tri).

Tuy theo cong nghé khi st dung cac diéu kién cho Iénh R thi & trang
thai binh thurong cac diéu kién nay phai c6 mirc logic “0”.

Vi du trng dung mach nhé& R-S

Vidu 7.7 : Mach wu tién mé may.

Yéu cau ctia mach wu tién mé& may nhw & muc 7.4.1, tuy nhién can phai
st dung mach nhé R-S khi lap trinh.

Dé tranh Iap lai ta st dung lai badng ky hiéu va so dé néi day PLC & muc

7.4.1

Phén tich: Theo yéu ciu clia mach ta cé cac nhan xét sau:

1.
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Diéu kién dé cho contactor K1 cé dién 1a nat nhan S1 dwoc 4n >
nut nhan S1 dwoc sir dung voi lénh S.

Diéu kién dé cho contactor K1 méat dién la nat nhan S2 duoc &n
- nut nhan S2 dwoc str dung voi lénh R.

Khi ca hai nit nhan S1 va S2 cung 4an thi contactor cé dién > st
dung mach nh¢& wu tién SET (khau SR).

Trang thai binh thuwéng ctia nit nhan S1 la thwdng hé (logic “0” tai
ngd vao 10.0) nén khi lap trinh st dung tiép diém khoéng dao trang

thai tin hiéu ( tiép diém -| |_). Con S2 la thuwong dong (logic “1”
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tai ngd vao 10.1) nén khi lap trinh st dung tiép diém dao trang thai

tin hiéu (tiép diém-l J |_).

Chuwong trinh duoc viét nhu sau:

LAD FBD STL
0.0 Q0.0
_| |_ ﬁ 1D I0.0
51 - ouT Qoo LDN I0.1
- | HOT
e 0.0—451 QOUT =] A an o
| —r 0.10R SR OLD
17 = Qoo

Vi du 7.8 : Mach wu tién dieng may.

Yéu ciu cGa mach wu tién dirng may nhw & muc 7.4.2, tuy nhién can
phai str dung mach nhé& R-S khi lap trinh.

Dé tranh Iap lai ta st dung lai bang ky hiéu va so dé néi day PLC & muc
7.4.2

Phan tich: Theo yéu cau ctia mach ta c6 cac nhan xét sau:

1. Dié’u kién dé cho contactor K1 c6 dién la nut nhan S1 dwoc an > nut
nhan S1 dwoc str dung voi Iénh S.

2. Diéu kién dé cho contactor K1 mat dién 1a nut nhan S2 duoc an >
nut nhan S2 dwogc st dung véi lénh R.

3. Khi ca hai nat nhan S1 va S2 cuing 4n thi contactor méat dién > st
dung mach nh& wu tién RESET (khau RS).

4. Trang thai binh thwéng cta nat nhan S1 la thuong ho (logic “0” tai
ngd vao 10.0) nén khi lap trinh st dung tiép diém khong ddo trang thai

tin hiéu ( tiép diém -I |_) Con S2 la thwong dong (logic “1” tai ngd
vao 10.1) nén khi 1ap trinh st dung tiép diém dao trang thai tin hiéu

(tiép diém -| |_).

Chuwong trinh dwoc viét nhu sau:

LAD EFBD STL
LD 10.0
0.0 an.o LDN  I0.1

e E ouT ﬁ - Egg

e 0045 oUTks| = oL
01 0.1 0{R1 RS ier
N e i :

ALD

oo

oo
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Vidu 7.9 : Mach dao chiéu quay déng co-.

116

~ Dé don gian va dé hiéu, vi du nay Iy lai yéu cau cong nghé ctia mach
diéu khién dao chiéu quay & muc 7.4.4. Tuy nhién can phai st dung mach
nhé& R-S khi lap trinh.

Dé trénh I4p lai ta st dung lai bang ky hiéu va so dé nbi day PLC & muc 7.4.4.

Phéan tich: Theo yéu cau céng nghé ta cé cac nhan xét sau:

1. Déi véi contactor K1 (dwoc dong dién gian tiép bdi K11).

Diéu kién Set (lam cho K1 co dién): Nut nhan S2 dwoc an. Tuy
nhién vi ly do an toan K2 mat dién méi dwgc phép mé may nén
phai két hgp thém diéu kién K2 mat dién.

Set K1=S2 A K2

Diéu kién Reset (lam cho K1 mét dién): C6 2 kha nang la hoac
nat nhan drng S1 dwoc 4n hoac tiép diém bao vé qua dong Q1
tac déng.

Reset K1=§v@

Vi ly do an toan, K1 bi méat dién néu diéu kién SET va RESET cho
no cung & logic “1” 2 sty dung khéu SR.

2. Déi v&i contactor K2 (dwoc déng dién gian tiép béi K21)

Diéu kién Set: Nat nhan S3 dwoc an. Tuy nhién vi ly do an toan
K1 mat dién moi dwgc phép mé may nén phai két hop thém dieu
kién K1 méat dién.

Set K2 =S3 AK1
Qiéu kién Reset: Co 2 kha nang la hoac nut nhén dirng S1 dwoc
an hoac tiép diém bao vé qua dong Q1 tac dong.

Reset K2=S1 v @

Vi ly do an toan, K2 bj mat dién néu diéu kién SET va RESET cho
no cung & logic “1” 2 str dung khéu SR.

3. Déivéi dén bdo H1.

Dén sang khi K1 c6 dién va tat khi K1 méat dién
H1=K1

4. Débivéi dén bao H2

Deén sang khi K2 c6 dién va tat khi K2 mét dién.
H2=K2

5. Déi vei dén bdo H3

Dén séng khi cd K1 va K2 mét dién.

H3 = K1 A K2

Theo céac phan tich ta viét dwoc chuong trinh nhu sau:
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EFBD

MNetwork 1 OMNIOFF quay phai {contactor K1)
Qo0
0.1 AND S OUTE=|
Qo1
0.0 OR R1 RS
0.3
Metwork 2 OMNIORE quay trai (contactor K2)
Q0.1
0.2 AND S OUTE=
Qo.n
0.0 OR R1 RS
0.3
Network 3 Den bao guay phai (H1)
Qo2
o= ]
LAD
Network 1 OMNIOFF quay phai {contactor k1)
0.1 Q0.1 Q0.0
| | |
| 1 5_ou—)
RS
0.0
— | R1
0.3
__4 i
Network 2 OMIOFF quay tral (contactor K2)
0.2 Q0.0 Q0.1
| | |
| N 5 ou—)
RS
0.0
— s | R1
0.3
_| /
Hetwork 3 Den bao quay phai (H1)
Q0.0 Q0.2
Network 4 Den bao guay trai (H2)
Q0.1 Q0.3
Network 5 Den bao dung (H3)
Q0.0 Q01 Q0.4
| | | | 4
171 1/ ¢ )

Network 4 Den bao quay trai (H2)
Q0.3
cor- =]
Network 5 Den bao dung (H3)
Q0.0o ARD 0.4
Q0.1
STL
Network 1 OMIOFF quay phai {contactor K1)
LD I0.1
AN Qo.1
LDN I0.0
[0)3) I0.3
HOT
LPS
B Qo.o
= Qo.o
LFF
ALD
0 0o.o
s no.o
Network 2 OMNIOFF quay trai (contactor K2)
LD I0.2
AN Qo.o
LDW I0.0
ON I0.3
NOT
LPS
B Qo.1
= 00.1
LEP
ALD
0 Qo.1
= Qo.1
Network 3 Den bao quay phai (H1)
LD Qoo
= Qo2
MNetwork 4 Den bao guay trai (H2)
LD Q0.1
= Qo3
Network 5 Den bao dung (H3)
LDN Qo.a
AN Qo1
= Q0.4
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7.7 Cac Iénh nhan biét canh tin hiéu va Iénh NOT

Cac lénh nhg;m biét canh tin higau va lénh NOT thwc hién cac thuat toan
dac biét trén bit dau tién cltia ngan xép (Stack 0).

7.71 Lénh NOT

Lénh NOT déo gia tri ctia bit dau tién trong ngdn xép (Stack 0). Néu sau
mot phép todn nhi phan ma st dung 1énh NOT thi két qua sé bj dao lai. Nghia
la néu két qua phép toan nhi phan lam cho Stack 0 c6 gia tri logic “1” thi I1énh
NOT sé cho két qua la “0”, va nguwoc lai.

-,Két hop 1énh NOT sau cac cbng logic nhir OR, AND, XOR ta thu dwoc
cac cong NOR, NAND, XNOR.

Vi du:
- Céng NAND véi 2 ngd vao 10.0 va 10.1 va ngd ra Q0.0 la:
LAD FBD STL
e 01 Go.o Q0.0 1D 0.0
" " e | g B B
0.1 E Qoo

- Cong NOR v¢i 2 ngd vao 10.0 va 10.1 va ngé ra Q0.0 la:
FBD STL

LAD
0.0 oo
| [ ol ’
[ | NOT] { ) Q0.0 LD .
oo or  b—d_=_] ¢ il
: WoT
0.1 0.1 E Q0.0

7.7.2 Cac Iénh nhan biét canh tin hiéu

. Hai Iénh nhan biét canh tin hiéu |a Iénh nhan biét canh 1&n (EU) va nhan
biét canh xudng (ED).

(=]

Lénh nhan biét canh 1&n (EU) sé dét gia tri logic “1” vao bit déy tién cda
Stack 0 trong mot chu ky quét chuong trinh khi phat hién sw chuyén trang thai
ttr 0 1én 1 trong Stack 0. Con cac trwdng hop khac né sé dat Stack 0 ve “0”.

Lénh nhan biét canh xudng (ED) s& dat gia tri logic “1” vao bit déu tién cua
Stack 0 trong mét chu ky queét chuong trinh khi phat hién sw chuyén trang thai tir 1
xuobng 0 trong Stack 0. Con cac trwdng hop khac no6 sé dat Stack 0 ve “0”.

Vi du: L&y canh 1&n cta 10.0 xuét ra Q0.0, con canh xubng xuét ra QO.1.
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LAD FBD STL
Network 1 Lay canh len 0.0 Network 1 Lay canh len 10.0 Network 1 Lay canh len 10.0
0.0 : : . : (QU.U) |00‘|I|‘Q00 ég 10.0
Network 2 Lay canh xuong 10.0 : W00
Network 2 Lay canh xuong ID.0 Network 2 Lay canh xuong 10.0
0.0 Qo1 00 N_}ao '
| | | - LD I0.0
— | | N { ) ED
= 00,1
1 1
A
00 0] Yo
Q0.0
Q0.1
<> <>

© T Motchukyquét 4

Hinh 7.20: Gian db thoi gian cda vi du ldy canh Ién va xubng cua tin hiéu.

Vi du 7.10: Viét chwong trinh diéu khién don gidn cho bang tai san pham
(hinh 7.21). Khi san phdm A dwoc van chuyén dén vi tri can thao tac thi bang
tai dirng lai (dwoc phat hién bdi cdm bién CB1). An nat S1 thi bang tai tiép tuc
hoat dong cho dén khi nao moét san phdm dén dang vi tri thi dirng lai. Qua

trinh c Iap lai nhw trén.

CB1

A i

D

O e CEQ

s1@

Hinh 7.21: vidu 7.10

Chuwong trinh nhuw sau:
| |2]|2] symbol | Address |

Phén tich:

- Diéu kién Set bdng tai: Nut nhan S1

- Diéu kién Reset bang tai: Cam bién CB1.

- San phadm dén cam bién CB1 thi bang tai
dL‘Jjng lai, nhw vay cdm bién ludn bj tac gc}ng.
Néu ta dung wu tién Reset thi khong thé nao
khdi dong lai bang tai. Con néu dung wu tién
Set thi khi nao san pham qua khéi cam bién
moi c6 thé budng tay tha nit nhan S1 > Dung
Iénh nhén bjét canh tin hiéu dé khéng chlé. Va
dé chac chan san pham da qua cam bién thi
st dung Iénh nhan biét canh xudng.

Comrment |

il ST 10.0
2 | CB1 10,1
3 | K1 Q0.0

Mut nhan khoi dong bang tai
Cam bien san pham dundg witr
Contactor dong dien cho dong co keo bang tai
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LAD FBD STL
LD I0.0
LD I0.1
0.0 Q0.0 ED
—F " a0 KoL
0.1 0,045 QUTF= | & Q0.0
NI S T - - 00
N R 0.1 M R1 RS T
ALD
8] Qo.o
= Qo.o

7.8 Cac Bit nhé& dac biét (Special Memory bits)

Céac bit nhé SM (Special memory bits) cung cap nhiéu chirc ndng trang
thai va diéu khién, ciing nhw cung cép théng tin truyén théng gitra S7-200 va
chwong trinh. Céc bit nhé dac biét co thé dwoc str dung & dang bits, bytes,
words va double words. Trong phan nay chi trinh bay cac bit trang thai cla
SMBO0. Con cac bit nhé SM khac sé dworc trinh bay & mbi chwong twong (rng
trong quyén sach nay va & quyén tiép theo (tap 2).

SMBO chira tdm bit trang thai va dwoc cap nhat @ méi chu ky quét cla
S7-200. Bay la cac bit nh¢ chi doc.

Bit Chtrc nang
SMO0.0 | Bit ludn ludn cé trang thai 1
SMO0.1 | Bit ¢6 trang thai 1 & vong quét dau tién cia chwong trinh
SMO0.2 | Bit bao di¥ liéu bi that lac (0:d@ liéu con da, 1: di liéu bi that lac).
SMO0.3 | Bit bdo PLC dwoc déng ngudn. (1: & vong quét dau tién, 0: & cac
vong quét con lai).
SM0.4 | Bit tao ra xung c6 chu ky 1 phut (0: trong 30s dau, 1 trong 30s
sau).
SMO0.5 | Bit tao xung c6 chu ky 1s (tdn s 1 Hz) (0: trong 0,5s d4u ; 1 trong
0,5 s sau).
SM0.6 | Bit Ién 1 & m6t vong quét va xudng 0 & vong quét tiép theo. N6
dwoc str dung dé 1am ngd vao clia bd dém vong quét.
SMO0.7 | Bit b&o vi tri clia cdng tac chon ché do lam viéc cta PLC (0:
TERM, 1: RUN).
Vi du: Khi co tin hiéu sy cbd (ngd vao 10.0 (NC) xudng mirc 0) thi dén bao sw
c0 (Q0.0) sé nhap nhay 1 Hz. Nhan nut 10.1 dé Reset.

00 MO0 SMO 5 Qo0
I | o |
i | P s OUT—| |—( )]
RS
0.1
| R1
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7.9

Cau hoi va bai tap
Céc bai tap ting dung gia st dung CPU 224 DC/DC/DC dé diéu khién.
An toan cho 16 hoi

BT7.1

Hinh 7.22 M6 hinh I6 hoi

Mét thiét bi 16 hoi cé hoi di vao va ra
khéi 16 dwogc thwc hién ty dong qua bd
diéu chinh d&t & bén ngoai. L6 hoi c6 dat 3
bd cam bién ap suét P1, P2 va P3 & cac vi
tri khac nhau dé& kiém soat qua ap suét.
Mach an toan sé& hoat dong khi cé sw cd,
trwdng hop ap suét trong 16 hoi tdng qua
cao thi van an toan t tinh Y1 sé& hoat
dong x& bét hoi ra ngoai. Can co it nhat
bat ky hai trong ba cam bién tac dong thi
mach an toan mé van ti tinh Y1. Hay :

- Viét chuwong trinh sao cho néu cé bat
ky 2 trong 3 cam bién tac doéng thi
van Y1 mé.

- Vé so dd nbi day tin hiéu phan cirng

* Bang ky hiéu:

BT7.2

Dao cét

Chuyén dong
Ién xudng

<“—>

Hinh 7.23 Mé hinh may dap nhd

) |Q | Symbal | Address | Comment |I
1 ] | Sensor_P1 |10.0 Tiep diem MC
2 O |Sersor P2 101 [Tiep diem NC
3 1 | Sersor_P3 0.2 Tiep diem NC
4 ' [Van_r1 0.0 '
5

Diéu khién co’ cau may dap

Mot co cu dap trong mot may
dap nguyén liéu (vi du dap ra
cac vo hop) co thé chuyén dong
nang 1&én hay ha xuéng nh& mét
dong co dién M1 quay 2 chiéu.
Dé dam bdo an toan cho tay
nguwoi van hanh thi chi khi nao
ngwoi van hanh dung ca 2 tay
nhan ddng thoi 2 nat nhan S1
(NO) va S2 (NO) thi ban dap
mé&i ha xudng. Khi ha xuébng
dung céng téc hanh trinh gioi
han dwéi S3 (NC) thi tw chay
nang lén cho t&i khi dung céng
tdc hanh trinh gi¢i han trén S4
(NC) thi dirng lai. Chu ky 13p lai

121



7 Céac phép toéan logic Chéu Chi buc

khi ndo nguwoi van hanh lai nhan 2 nat nhan S1 va S2.

* Bang ky hiéu:

| |Q | Sumbial | Address | Camment
1 |2 |51 0.0 |Mut nhan MO
2 |2 |52 0.1 |Mut nhan MO
3 Q _53 0.2 _Eu:ung tac: hanh trink MC
4 Q _54 0.3 _Eu:ung tac: hanh trink MC
] Q _K'I [A0.0 _Eu:untau:t-:ur kdakar k1 quay phai
G ] |K2 01 Contactar batar b7 quay trai
Hay :
- Viét chwong trinh diéu khién
- Vé so db nbi day phan ciring
BT7.3 Bang tai chuyén vat liéu

Mot thiét bi bang tai dung dé chuyén vat liéu t» thung chiva vao xe
goong. Hay viét chwong trinh sao cho: Khi bat cong tac khai dong S0 (NO),
thi dén HO sang bao hé théng sdn sang lam viéc. Khi nhan nat S1 (NO)
dong co M1 chay kéo bang tai va nguyén liéu trong thung chtra dwgc van
chuyén theo bang tai. Khi nhan nat divng S2 (NC) thi bang tai dirng lai. Khi
xay ra sw cb qua dong (tiép diém nhiét F3 (NC) tac déng) thi dong co sé
dirng lai.

*,

% So dd cong nghé:

Hinh 7.24 Bd&ng tai chuyén vét liéu
* Bang ky hiéu:
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BT7.4

| [Q [ Symbal [ Address Comment
1 o] |50 0.0 Cong tac khoi dong
2 =E 1101 | Start
3 |2 [s2 0.2 | Stop
4 |21 [F3 0.3 | Tiep diem rhiet NC
5 |<3 [H1 [ooa |Den baa zan sand
B Q M1 |20 | Contactar Motar b1

Diéu khién céng ra vao

M6t cdng & cong ty can duoc diéu khién & 2 ché d6 tay va tw dong nho
mét cdng tac chon SO ¢c6 2 vij tri :

O’ ché dé tay: Nhan nat mé S1 (NO) thi dong co M1 quay phai va
cong mé ra, néu tha tay ra thi dong co dung lai. Tuy nhién, néu cbng
mé& ra dung cong tac hanh trinh gi¢i han m& S3 (NC) thi ciing dirng
lai. Twong tw, néu nhan nat déng S2 (NO) thi ddng co M1 quay trai va
cbng dong lai, néu tha tay ra thi dong co dirng lai. Néu dung cong téc
hanh trinh gi&i han déng S4 (NC) thi cdng ciing dirng lai.

O ché do tw dong: Nhan nit mé thi clra s& md& cho t6i khi dung cong

tac hanh trinh gi¢i han m& S3 mai dirng lai. Khi nhan nut dong, cong

sé dong lai cho t¢i khi dung céng tac hanh trinh déng S4 mai dirng lai.

Co thé dirng qua trinh dong hodc m& bét ¢ Iic nao néu nhéan nut

dirng S5 (NC) hodc déng co bi qua tai (tiép diém nhiét F3 (NC) tac

dong ).

Trong qua trinh déng hodc mé& mot dén bao H1 sé sang lén bao cong

dang hoat dong. Hay :

- Viét 2 chuong trinh con: Sub0 cho ché d6 tay va Sub1 cho ché do
tw déng.

- V& so dd nbi day phan cirng

7

% So dd cong nghé:

4N
Hinh 7.15 Diéu khién céng

Motor kéo
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% Bang ky hiéu:

| |Q | Symbaol | Address Comment |

1 ] |50 0.0 =lache dotay, =1 la che do by dong

2 o |51 10.1 (Mo cua

3 o |52 0.2 Dong cua

4 o |53 10.3 Cong tac hanh trink mo

5 o |54 10.4 | Cong tac hanh tink dong

g o |55 0.5 Stop

7 o |F3 0.6 [ Qua tai

g 1 H1 Q0.0 |Bao hoat dong

9 ] [K1 TN Contactar cho kM1 quay phai [mo cua)

10 ] [k2 0oz |Contactar cha M1 qﬁa_u trai [dong cual
BT7.5 Diéu khién xe rét vat liéu vao bon chira

Mot xe kéo dung dé rét vat liéu vao bdn chira. Khi bat cong tac khoi
dong SO (NO) thi dén HO sang bao hé théng san sang lam viéc. Khi nhan nat
S1 (NO), dong co M1 c6 dién kéo xe di chuyén lén, ddng thdi dén H1 chop
sang véi tan sd 1Hz. Khi xe 1&n t&i vi tri trén cung dung phai cong tac hanh
trinh S4 (NC) thi drng lai. Nhan nat S2 (NO) déng co M1 dao chiéu va kéo xe
di chuyen xe xubng, déng thoi dén bao H2 chép véi tan sé 1Hz. Khi xe dén vi
tri cudi cung dung phai cong téc hanh trinh S3 (NC) thi dirng lai. Khi dong co
M1 c6 sw cb qua dong (tiép diém nhiét F3 (NC) tac dong) thi ddng co sé dirng
lai) va d&n HO s& chép sang véi tAn s6 1Hz.. Qua trinh méi dwoc khéi dong
khi bat lai cong tac SO. Hay:

- Viét chuong trinh diéu khién
- V& so dd nbi day phan cirng véi PLC

R/

% Bang ky hiéu:

Y |Q | Symbl | Address | Comrmemt
1 1 |50 0.0 Cong tac khoi dong
2 1 |51 10.1 e chay len
3 i |52 0.2 e chay suong
4 o1 |53 10.3 | Cong tac hanh tinh duoi
] i |54 0.4 'Eu:ung tac hanh trink tren
E ) |F3 0.5 |Qua tai
i i [HO Q0.0 Bao hoat dong + Bao zu co
a i |H1 Q01 Bao #e chay len
9 i [HZ Q0.2 Bao xe u:hé_l,l wUang
10 i [K1 Q0.3 | Contactar cha M1 quay phai [#e len] -
11 Q :K2 Q0.4 :Enntactur chio k41 quay trai [Fﬁe :-:uu:ung]'
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8 Thiét ké theo logic Bool & biéu dé6 Karnaugh

8.1 Gi¥i thiéu

Qua trinh chuyén déi mét muc tiéu diéu khién thanh mét chuong trinh
theo ngdn nglr LAD, FBD hay STL yéu cau phai thong qua mét cau truc. Dai
s6 BOOL la mét trong cac cong cu can thiet dé phan tich va thiét ké nhirng hé
thong nay.

8.2 Pai s6 BOOL

Pai s6 BOOL dwoc phat trién vao ndm 1800 béi mot nha toan hoc ngudi
Ai-len tén la James Bool. N6 cuc ky hiru ich trong thiét k& cac mach sb. N6
van dwoc st dung nhiéu bdi cac ky sw dién va tin hoc. Phwong phap thuc
hién la md hinh hé thdng logic bang cac céng thirc riéng 18. Cong thirc cé thé
la sy két hop cla cac AND/OR don gidn thanh cac dang méi. Véi cung
phwong phap nay, ngudi thiét ké mach cé thé (rng dung cho lap trinh & LAD.

AND OR NOT NAND
SIS Do D
X=A-B X=A+B X=A X=A-B
A B X A B X A X A B X
0 0 0 0 0 0 0 1 0 0 0
0 1 0 0 1 1 1 0 0 1 0
1 0 0 1 0 1 1 0 0
1 1 1 1 1 1 1 1 1

NOR XOR XNOR
A A A
X=A+B X=A®B X=A®B
A B X A B X A B X
0 0 1 0 0 0 0 0 1
0 1 0 0 1 1 0 1 0
1 0 0 1 0 1 1 0 0
1 1 0 1 1 0 1 1 1

Hinh 8.1: Céc phép toan dai sé bool véi bang sw that va céng logic
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Cong thirc Boolean bao gdm nhiéu bién va cac hoat dong gibng nhw cac
cobng thirc dai sé thong thwong. Ba phép toan co ban 1a AND, OR va NOT,
ho&c t6 hop cla cac phép toan co ban la NAND, NOR, XOR, XNOR. Céac
phép toan véi bang sw that dwoc cho & hinh 4.1. M&i phép toan dworc trinh
bay b&i mét cong thirc don gidn véi hai bién dwoc st dung 1a A va B dé tinh
gia tri X. Bang sy that 1a mét phwong phap don gidn dé mé ta tat ca cac tb
hop c6 thé co la cho ngd ra & trang thai “ON” hodc “OFF” (“1” hoac “0”).

Chu y: Céng XOR thuwdng dwoc chuyén thanh cac cdng twong dwong nhw
sau:

X=A®B=A-B+A-B

e Cac dinh ly cta dai s6 Bool

Tién dé:

1
2
3
4
5
Dinhly: 1. A+A=A
2
3
4
5
6

7. A=A

8. (A+B)=A-B
9. (A-B)=A+B
10. (A+B)+C=A+(B+C)
1.  (A-B)-C=A-(B-C)

2. A+A-B=A+B

13.  A-(A+B)=A-B

14. A+B=B+A

5.  A-B=B-A

16. A+(B-C)=(A+B)-(A+C)
7. A-(B+C)=(A-B)+(A-C)

} Dinh | y DeMorgan’s
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18. (A+B)-(A+C)=A-C+A-B
19. (A-C+B-C)=A-C+B-C
20. (A+C)-(B+C)=(A+C)-(B+C)

Vidu: Cho biduthtc A= B.(C.(D+E+C)+F.C)
Biéu thirc dai s6 A dwoc don gidn theo cac buwédc nhu sau:
A=B-(C-(D+E+C)+F-C)
A=B-(D-C+E-C+C-C+F-C) (1)

A=B-(D-C+E-C+C+F-C) )
A=B-C-(D+E+1+F) (3)
A=B-C-(1) (4)
A=B-C (5)

Chu y: Khi don gian céc biéu thirc dai s6 Bool, phép téan OR cé wu tién
thap nén chung dwoc thuc hién trudc. Phép toan NOT cé wu tién cao nhét,
nén chung dwgc don gidn sau. Cach thic thye hién co thé minh hoa cho viéc
don gian mét bidu thirc dai s6 nhw sau:

X=(A+B-C)+A4-(B+0)

Cac phép toan cé wu tién cao
X=(A)+B-C)+A4-(B+ C) 4 duoc dat trong ngodc
X = (A) (B-C)+A4-(B+ C) <—— Ung dung dinh ly DeMorgan’s
X=4 (E + (_?) +A-(B+ E) <+—— (ng dung tiép dinh ly DeMorgan’s

X=A4-B+A-C+A-B+4- C<—Bongoac
X=4-B B+(A C+A4- C)+A B,\ChonCacsohangcocungthua
Y <-4.B+C. (A A)+A-B s0, & day chicé NOT C
= + + A)+
Y-1.3 \Dat thwva sb chung

B+C+A4'B «— ng dung dinh ly d& don gian

8.3 Thiét ké Logic

Céc y twang thiét ké co thé duoc chuyén dbi truc tiép tir cac biéu thirc
dai sb Bool, hoac bang cac phwong phap khac (& cac chwong sau). Cac biéu
thirc dai s6 Bool ¢ thé dwoc don gian hodc sép xép lai va sau dé chuyén
sang so' d6 LAD ho&c FBD hay & ngén ngtr STL.

Néu ching ta m6 t& mét qui trinh diéu khién bang 1oi, thi chung ta
thwdng co thé chuyén triee tiép noé thanh biéu thirc dai s6 Bool nhw & hinh 8.2
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va hinh 8.3. Trong vi du, viéc mé ta qua trinh dwoc dwa ra trwéc. Trong cac
&ng dung thuc t&, didu nay cé dwoc nhd vao cac bd phan co cia hé théng.
Trong nhiéu trwdng hop hé théng chwa cd, viéc thuc hién sé [a mot bai téan
cho nguoi thiét ké. Budc ké tiép 1a xac dinh bd diéu khién nén lam viéc nhw
thé nao. Trong trwéng hop nay, cac cau lénh duoc viét ra trudce tién, va sau
do6 chuyén ddi thanh biéu thire dai s6 Bool. Biéu thirc dai s6 Bool c6 thé dwoc
chuyén dbi theo dang mong muébn. Céng thirc dau tién chira mét XOR, né
khéng thé biéu dién dwoc & dang LAD, nhw vay nén chuyén né thanh dang
cac cong twong dwong st dung AND, OR va NOT.

Vi du 8.1: Diéu khién nhiét d 16 nhiét

M6 ta qua trinh:

MGt 10 nhiét c6 hai clra c6 thé c&p nhiét cho thoi kim loai dic & mbi cira.
B6 phat nhiét cung cap du nhiét cho hai thdi kim loai duc. Nhwng néu chi co

mot thdi kim loai duc thi nhiét dd cung cp trd nén qua néng, dé gidm nhiét do
thi mét quat gidi nhiét cho 16 sé dwoc bat.

M6 ta diéu khién:

Néu nhiét d6 qua cao va chi cé mét théi kim loai duc & mot cira thi bat quat.

Giai
Béang xac dinh input/output:
Ky hiéu Dia chi Chd thich
B1 0.0 Cam bién bao c6 thdi kim loai duc & clra 1
B2 10.1 Cam bién bao c6 thai kim loai duc & clra 2
T 10.2 Cam bién bao qua nhiét
F Q0.0 Quat giai nhiét
Biéu thtre dai sd Bool:
F=T-(B,®B,) (1)
F=T-(B1-B,+B,-B,) )
F=B,-B,-T+B,-B,-T 3)
Chuong trinh biéu dién & ngén ngtr LAD, FBD va STL (ddi v&i biéu thire 2):
LAD STL
Bl B2 T F D B
l |
— | | /| | | ¢ )
AN B2
B1 B2
[ ] [ LDN B1
17 1
A B2
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FBED oLD
B1—  AND ] OR T &ND - F A
B0
B1-of AND — B F
BZ— T—

Hinh 8.2: Biéu thirc dai s6 Bool duoc thiét ké theo ngén ngi¥ ctia PLC S7-200
Chuwong trinh biéu dién & ngdn ngir LAD, FBD va STL (d6i v&i biéu thire 3):

LAD STL
B1 B2 T F LD B1
|1 | ;| |1 r )
1 1 1 . AN B2
E1 B2 T A T
| .1 |1 |1
I 1| 1 LDN Bf1
FBD A B2
A T
™ T ™ EGE L F
B2 OLD
T=— - F
30 B =
B2—
T—

Hinh 8.3: Biéu thirc dai s6 Bool duoc thiét ké theo ngén ngi ctia PLC S7-200
Vi du 8.2: Hay chuyén so db logic sau day (hinh 8.4) thanh chwong trinh
trong PLC & ngdn ng¥ LAD, FBD va STL:
Giai:
Néu ctr gitr nguyén so' db logic thi viéc chuyén déi chuong trinh & LAD
sé gap nhiéu khé khan vi trong PLC khéng thé biéu dién dwoc cong NAND va

NOR. Vi vay dé don gian hon, ta st dung phuong phap bién déi so' d6 thanh
biéu thirc dai s6 Bool va sau d6 don gidn biéu thirc nay.

EJ%LD—FD—W X
B B
r—————

Hinh 8.4: So dé logic
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So dd trén dwoc biéu dién & dang biéu thirc dai sé Bool va sau d6 duoc
don gian.

X:OA-E-C)+B)-B-(A+E)

=(A+B+C+B)-B-(4-C)

-A-C+B-B-A-C+C-B-A-C+B-B-A4-C
.C+B-A-C+0+B-4-C
A4-C

T bidu thirc da don gidn ta dwoc so dd logic sau va biéu dién & LAD,
FBD, STL (hinh 8.5).

B
A

o

LAD STL
| B b C W LD B
[ [ 1 [ P
| 1 | 1 /1 1 { ) AN A
A C
FBD = X
=] YT Y
40
|:_

Hinh 8.5: So dé logic va chuong trinh trong PLC

Tém lai, ta s& thu dwoc cac biéu thire dai s6 Bool tir viec mé ta yéu ciu
céng nghé hodc mét so' dd mach hodc mét so dd LAD. Céc biéu thirc c6 thé
duoc don gidn bang cach st dung céac dinh Iy ctia dai sb Bool. Va sau dé ti
biéu thirc nay ta cé thé chuyén thanh ngén ngtr LAD, FBD hay STL trong
PLC. Khi don gian cac biéu thirc dai s6 Bool ta cin chi y mét s quy tac co
ban sau:

e Loai bé cac cong NOT khong can thiét. Thong thwong co thé thuc hién
béng cach thay thé cac cdng NAND va NOR bang mét biéu thire don gian
hon str dung dinh ly DeMorgan.

e Loai bo cac cong thirc phirc tap nhw XOR.

Céc qui tac nay c6 thé dwoc mé ta nhw vi du sau:
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Vi du 8.3: Cho biéu thirc diéu khién:
A=B-(C-(D+E+C)+F-C

Biéu thire trén cé thé dwoc biéu dién & dang so' dd mach logic nhw sau:

B N~. [ 1

Biéu dién & LAD:

HNetwork 1 Metwork, Title
D C "
— T —— O
E
_| |_
C
L1 —
Hetwork 2
® B i)
— 7 | | —C
C
— /| | |

Hinh 8.6: Minh hoa céc qui tdc don gian khi chuyén déi biéu thirc dai sé Bool
sang LAD

8.3.1 Cac ky thuat dai s6 Bool

Co6 mét vai ky thuét chung dwgc str dung khi don gian cong thire. Cac ky
thuat nay dwoc biéu dién & hinh 8.7.

A+CA=A4+C Ching minh:  A+CA
& (A+C)(A+ A)
< (4+0)1)
=S A+C
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Chéu Chi Burc

AB+ A=A Chirng minh:

A+B+C=A4BC Chtrng minh:

Hinh 8.7: Céc ky thuét dai sé Bool

8.4 Cac dang logic chung

AB+ A

< AB + Al

< AB+))
< A1)

< A
A+B+C

S A+B)+C
& (A+B)C

Khi biét mét tap cac dang logic don gian sé& cung cap cho nguoi thiét ké
gidi quyét cac chién lwoc diéu khién. Cac dang sau dwoc cung cap dé siv

dung truc tiép hodc y twdng khi thiét ké.

8.4.1 Dang céng phirc

Tbng cong c6 16 loai cdng logic khac nhau cé 2 ngd vao. Dang don gian
nhat 1a AND va OR, cac cdng khac 1a cac cdng phirc. Ba cbéng phirc thong
dung dwoc thdo luan trwdc day [a NAND, NOR va XOR. Cac cdng nay cé thé
duwoc bidu dién thanh dang don gidn hon chi véi cac cdng AND va OR twong
&ng & so dd LAD trong PLC biéu dién & hinh 8.8.

NAND NOR

‘B X=A+B
X=4-B

o

Hinh 8.8: Chuyén déi cac chirc nang logic phtrc

8.4.2 Multiplexers
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Multiplexers la sy da hop cac thiét bj duoc két ndi voi mét thiét bi don.
N6 rat théng dung trong cac hé thong dién thoai. Mé’g chuyén mach dién thoai
duoc st dung dé xac dinh dién thoai nao sé dwoc két ndi.

Hinh 8.9 1a mot bd multiplexer. Ngé ra X sé dwoc két ndi véi mot trong 4
ngd vao D1, D2, D3 hoac D4 tuy thudc vao gia tri cila cac ngd A1 va A2.

D1
E— A1 A2 X
D2 multiplexer 0 0 D1
—> X 0 1 D2
D3 —> 1 0 D3
—> 1 1 D4
D4
—>

Ml sl

Hinh 8.9: Mot Multiplexer

Dang multiplexer dwoc biéu dién & LAD c6 thé trinh dién & hinh 8.10.

A1 A2 01 by
| l | l | l Iy
1 /] 1 /] 1| ¢
&1 A2 02
| ;| | l | l
1 | 1 | 1 |
&1 A2 !
| l | ;| | l
1 | 1 | 1 |
a1 a2 04
| l | l | l
1 | 1 | 1 |
Hinh 8.10: Mét Multiplexer biéu dién & Ladder Logic

8.5 Mét s vi du thiét ké don gian véi dai sé bool

Céac truong hop sau day minh hoa cac van dé logic t6 hop khac nhau va
cac giai phap co thé thwe hién. Hay doc k§ mo ta truwde khi xem 1&i giai.
8.5.1 Cac chirc nang logic co’ ban

Yéu cau 1: Viét mét chuong trinh sao cho ngd ra D & mirc logic “1” khi cong
tac A va B dong lai hoac khi cdng tac C dwoc déng.

Gidi quyét: D=(A-B)+C
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& B o

Hinh 8.11: Chuong trinh duoc viét & LAD

'Yéu cau 2: Viét mot chuong trinh sao cho ngd ra D & mic logic “1” khi
nut an A dwoc an, hodc chi B hoac chi C dwoc an.

Gidi quyét: D=A+(B®C)

e
|

Hinh 8.12: Chuong trinh duoc viét & LAD

8.5.2 Hé thong an toan xe hoi

Yéu cdu: Viét chuwong trinh & LAD cho mét hé théng an toan clra xe
hoi/day an toan ché ngdi. Khi ctra mé&, hodc day an toan chua dwoc that thi
viéc khoa khéi dong khong thé thwe hién dwoc. Néu tat cd dwoc thwe hién thi
khéa co thé khéi dong dwoc dong co.

Giai quyét:
Cua_mo Day_an_toan K.hoa Cho_phep_Fdaong
l | l | l 4 )
| | | | | b
Hinh 8.13: Chuong trinh hé théng an toan xe viét & LAD

8.5.3 Quay phai/trai dong co’
Yéu cau: thiét ké mot b diéu khién dong co' co mét nit nhan quay phai
va mét nat nhan quay trai. Cac ngd ra quay phéi va trai sé chi & “1” khi mét
trong cac nut nhan dwoc an. Khi ca hai nat nhan dwgc an thi dong co khong
lam viéc.
Gidi quyét: O day:
_ F =Ddng co quay phai
F= EE BR R =Dong co quay trai
R=BF-BR BF = Nut nhan quay phai
BR = Nut nhan quay trai
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EF ER F

| [ 1 ’

- | /] ¢ )
BF ER R

| |1 ¢

1 /0 I {

Hinh 8.14: Chuong trinh quay phai, trai viét & LAD
8.5.4 Canh bao trom

Canh bao trém cho mét ngdi nha nhw sau: khi c6 sy xadm nhap cla ké
trém thi canh bao va den bao dwoc kich hoat. Canh bao nay dwoc kich hoat
néu k& xam nhap bj phat hién bang cdm bién gan & clra s6 va mot bo phat
hién chuyén dong. Cam bién & ctra s6 1a loai thuwong dong, khi clra sb v& do
ké trdom xam nhap thi cdm bién bj ngat. Cdm bién nhan biét chuyén dong
duoc thiét ké dé khi mot nguoi dwoc phat hién thi ngd ra sé & mic “1”. Ngoai
ra con c6 mot cong tac dé kich hoat/khdng kich hoat canh bao. Hoat déng co
ban clia hé thdng canh bao, cac ngd vao va ra clta bd didu khién dwoc cho &
bang sau:

Ky hiéu | Dia chi Cha thich

A Q0.0 Bén va canh bao, ON="1"

W 10.0 Cam bién ctra sd/clra chinh, thworng dong
M 10.1 Cam bién chuyén dong, thuong hé

S 10.2 Cong tac kich hoat canh bao, ON="1"

Hoat ddng co ban clia canh bao co thé dwoc mé ta theo qui tac:
1. Néu canh bao la “ON”, kiém tra cam bién.

2. Néu cam bién clra sb/clra chinh bi ngat, bat am thanh canh b&o va
dén bao sang.
Budc ké tiép 1a xac dinh cong thire diéu khién. Trong truéng hop nay cé
3 ngd vao khac nhau va 1 ngd ra, bang sy that dwgc trinh bay & hinh 8.15.

Input Output
S M w A
0 0 0 0
0 0 1 0 Canh bao tét
0 1 0 0
0 1 1 0
1 0 0 AN R C L2 oA g .
1 0 1 0 — Khéng c6 ké trom, tat canh bao
1 1 0 1\§
1 1 1 14— Co ké trom, B4t canh bao

Hinh 8.15: Bang sw that canh bao trém
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Biéu thirc Boolean va don gidn dwoc cho & hinh 8.17 dwoc viét tlr bang
sw that hinh 8.16.

A=(S-M -W)+(S-M -W)+(S-M -W)
A=S-(M -W+M-W+M-W)
A=S-(M -W+M -W)+(M -W +M -W))
A=(S - W)+(S-M)=S-(W + M)

W— > M 5 A
| |1 )
| -

=

y W

_— | | 1
— /| -
Hinh 8.16: Bidu thirc Bool va duworc thue hién véi LAD

Cong thirc va mach cho & hinh trén ciing cé thé dwoc don gian nhu hinh 8.17.

M D_A

Y

W
¢

Hinh 8.17: So'dé mach theo biéu thirc Bool don gidn va duoc thuc hién véi LAD

8.6 Biéu d6 Karnaugh
8.6.1 Gigi thigu

Bang Karnaugh cho phép chung ta chuyén déi mot bang sy that thanh
biéu thirc Boolean don gian ma khong st dung dai sé Bool. Trong muc 8.5.4
cla chwong nay ¢ mot vi du vé canh bao trém. Hinh 8.18 la bang sw that
clia n6 v&i mot ngd vao bao yén tinh dwgc thém vao.

Pacho: A, W, M, S nhu trwdc day, tirc la:

Ky hiéu |  Dja chi Chui thich
A Q0.0 Dén va canh bao, ON="1"
W 10.0 Cam bién ctra sé/clra chinh, thwdng déng
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M 10.1 Cam bién chuyén dong, thuong hé
S 10.2 Cong tac kich hoat canh bao, ON="1"
Va:

Q = Bao yén tinh (0 = yén tinh)

Budrc 1: Vé bang sw that

Bang sv that cia mach canh bao trom nhuhinh 8.18. Thay vi chuyén ddi
truc tiép bang nay thanh biéu thirc, thi ta dat vao mét bang duwoc chi & hinh
8.19. Dong va cét dwoe chon tir cac bien ngd vao.

Viéc quyét dinh cac bién nao st dung cho cac dong hodc cac cot co thé
tuy y va cac bang sé trong khac nhau nhung van sé& cho mot két qua giéng
nhau. Déi v&i cac bién & ca hai dong va cot thi dwoc sap xép theo the tw chi
gia tri cta bit st dung NOT. Trinh tw khéng phai la nhi phan, nhung duoc té
chirc dé chi c6 mét bit thay ddi tai mot thei diém. Nhw vay trinh tw cla bit 1a
00, 01, 11, 10. Bwéc nay rat quan trong. Ké tiép 1a dwa cac gia tri [a “1” trong
bang sw that vao bang Karnaugh. Gia tri “0” cling cé thé dwoc dwa vao nhwng
khong can thiét.

G T ey e NeoleoNeoleoNeoNeNe] [7))
AN AN 000000002
_— 200220022002 =200|S
~O0O0O—0000—20-=0|l0
~O~r00O0O~000CO0OOOCOOO|»

Hinh 8.18: Bang s that mach canh bao trém

Trong vi dy, ba gia trj “1” tlr bang sy that dwgc dwa vao trong bang.

Buée 2: Chia céac bién vao.
O day chon SQ va MW

Buéc 3: V& bang Karnaugh dua vao céc bién vao
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MW (= 00) | MW(=01) | MW(=11) | MW(=10)
SQ(=00)
SQ(= 01)
SQ(=11) 1 1 1
SQ(=10)

Hinh 8.19: Bang Karnaugh

Khi cac bit dwg'c nhap vao bang Karnaugh sé cé mét vai mau rd rang.
Cac mau tiéu biéu nay cé phan nao déi xirng. Hinh 8.20 c6 hai mau dwoc
khoanh tron. Trong trwdng hop nay, mot mau cé hai bit dng k& nhau. Mau
th hai thi khé nhin thy hon vi cac bit ndm & bia bén phai va trai cta cot.

Sau d6 cac mau co thé dugc chuyén thanh biéu thirc Boolean. Dé thuc
hién trwdc tién ta quan sat cac mau dat & dong thir ba cho nén ,biéu thire sé
dwoc AND véi SQ. Ke tiep la tim bit chung trong hai mau. Ta thay trong mau
mét ¢ M chung, mdu 2 c6 W' chung. Nhirng cai nay bay gio' c6 thé té hop
thanh céng thirc. Cubi cung cong thirc dwoc chuyén thanh so d6 LAD.

Buéc 4: Tim kiém mau trong bang

MW (™M i M la méu chung
MW (MW | MW MW /
SQ
SQ ¥ ,
SQ ( lw & [1 ) | \.— Tétca trona dona SQ
sQ[l

L/ W Ia m&u chung

Buéc 5: Viét thanh cong thirc st dung cac méu

Hinh 8.20: Khoanh méu

A=S-Q-(M+W)
Buéc 6: Chuyén dbi céng thirc thanh so db LAD

[l 3 [ bt
| | ] | | |

1 I 1 | 1 | ( )

17—

Hinh 8.21: Chuyén déi biéu thirc thanh so dé LAD
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Bang Karnaugh la mét phwong phap co thé dwoc chon dé don gian biéu
thtre thay cho dai s6 Bool. N6 giup cho nguwoi hoc dé dang hon trong viéc don
gidn cac bidu thirc. & vi du trén chi cé 4 blen nhw vay chi ¢6 hai bién & dong
va hai bién & cot. Néu cé nhiéu bién hon van c6 thé si dung. Vi du néu cé
nam bién ngd vao thi ta cé thé st dung ba bién cho dong hodc cho cot véi
cac mau la 000, 001, 011, 010, 110, 111, 101, 100. Néu cé nhiéu hon mot
ngd ra, thi ta tao bang Karnaugh cho méi ngd ra.

8.7 Cau hoi va bai tap
BT 8.1: Cdng logic dwoc biéu dién & ngdn ngtr LAD cho & dudi day la cdng
AND hay OR?

H — — )

BT 8.2: Vé mét so dd hinh thang v&i ngd ra D la “1” khi cong tac A va cong
tac B dwoc dong hoac khi cong tac C dwoc dong.

BT 8.3: V& mot so' do hinh thang v&i ngd ra D 1a “1” khi nit nhan A duoc an
hoac B hoac C dwoc an.

BT 8.4:

a)  Giai thich tai sao nat nhan stop phai la thwéng déng va nat nhan start
phai la thwong hé.

b)  Xem xét mét truong hop mét ngd vao PLC duoc ndi v&i nat nhan
thwdng dong lam nat nhan stop. Tiép diém dwoc st dung trong ngdn nglr

LAD Ia thwdng hé nhw dwoc cho & dwéi. Tai sao ca hai la khéng gibng nhau?
(vi du cung la NC hoac NO)

Start Stop bl ki
| l | | r )
1 I | | L

BT 8.5:. Tao mot chwong trinh don gian & ngon nglr LAD theo bang s that
dwoc cho & dwoi voi ngd ra & trang thai “ON” khi cac nat nhan twong (ng
dwoc an.
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OUTPUT
INPUT
A B C D E G H
Ng6 vao X ON 1 0 1 0 1 1 1
Ngé vao Y ON 1 0 0 0 0 0 1
Ngé vao Z ON 1 1 1 0 1 0 1

BT 8.6: Chuyén ddi bidu thirc dai s6 Bool sau thanh chwong trinh & ngén

nglr LAD don gidn nhét cé thé duoc.
X=A-(A+A-B)

BT 8.7: Don gian cac biéu thirc sau:
a) A(B + AB) b)
c) A(B + AB) d)

BT 8.8: Don gian cac biéu thirc sau:

a) (A+B)-(A+B)

b) ABCD + ABCD + ABCD + ABCD

BT 8.9: Don gian biéu thirc Boolean sau:

((A-B)+(B+A))-C+(B-C+B-C)
BT 8.10: Cho biéu thirc Boolean
X=A-B-C+(C+B)
a) Vé so dd mach sb
b) so’ d6 hinh thang (khéng téi gian),

c) Pon gian biéu thirc.

A(B + AB)

A(B +AB)

BT 8.11: DPon gian biéu thirc dai s6 Boolean sau va viét chwong trinh

& ngdn ngi¥ LAD twong &ng.

Y = (ABCD + ABCD + ABCD + ABCD) +D

BT 8.12: Cho biéu thirc dai sb6 sau:
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X =A+B(A+CB+DAC)+ABCD

a) Viét thanh so db logic khi chwa don gian biéu thie.

b) Bon gian biéu thirc.

c) Viét thanh chuong trinh & ngdén ngi» LAD theo biéu thirc d& don gian.
BT 8.13: Cho bang sw that sau

a)Chi ra t6 hop nao cho két qua 1a 1.

b) Viét két qua & a) thanh biéu thirc dai sb Bool.

c) Bon gian biéu thirc Bool & b)

A| B | C D | Kétqua
0 0 0 0 1
0 0 0 1 0
0 0 1 0 0
0 0 1 1 1
0 1 0 0 0
0 1 0 1 1
0 1 1 0 0
0 1 1 1 1
1 0 0 0 1
1 0 0 1 0
1 0 1 0 0
1 0 1 1 1
1 1 0 0 0
1 1 0 1 0
1 1 1 0 1
1 1 1 1 1

BT 8.14: Don gian biéu thirc sau thanh don gian nhat va viét thanh chuong
trinh & ngén nglr LAD.

YC z{m(éamijj

BT 8.15: Don giadn biéu thirc sau st dung dai sé6 Bool va viét thanh chwong
trinh & ngon ng LAD twong &ng.

X=(A+B-A)+(C+D+EC)

BT 8.16: Chuyén dbi chuong trinh biéu dién & LAD sau thanh biéu thirc dai
s6. Sau d6 don gian né va chuyén lai & ngdn ngi LAD.

141



8 Thiét ké theo logic Bool & biéu db Karnaugh Chau Chi Birc

A B D D v
[ [ [ [ ¢ )
1 | 1 | 1 | 1 | \
B A

[, [

1 /1 1

4 C D

[ [ [

1 | 1 | 1
BT 8.17: Cho so d6 mach logic nhw hinh vé

a) Viét thanh biéu thtrc & mach logic da cho.

b) Bon gian biéu thirc nay.

c) Vé lai so dd mach don gian hon theo cau b).
AL
5 o
c— 1
B

A \ﬂ—r
NN,
C Pt

BT 8.18: Cho mdt hé thdng dwoc mb ta theo biéu thirc sau:
X=A+(B-(A+C)+C)+A-B-(D+E)

a)  Don gian biéu thirc st dung dai s6 Bool.

DX

b)  Thuwc hién so dd mach sé theo biéu thirc ban dau va biéu thirc da dwoc
don gian & cau a).

c)  Viét thanh chuong trinh & ngén ng® LAD theo biéu thirc ban dau va
biéu thirc da dwoc don gidn & cau a)

BT 8.19: Don gidn biéu thirc da cho va sau d6 viét thanh chwong trinh &
ngdén nglr LAD va so do mach so6 theo biéu thirc ban dau va biéu thire da don
gian.

A+(§+6+5)-(B+6)+A-B-(6+5)
BT 8.20: Lap bang Karnaugh theo bang sv that dudi day.
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Két qua

OO0 O T T~ OO T v OO v v

D

O~ O T O T OTOTOT OO~

OO0 T T OO T T~ OO T v OO v+

OO0 OO T T+ v OO0 00O ™ v™ v

oNolNoNoNololNolNoall i il ol o S o ol o

2

S dung bang Karnaugh d& don gian bang sy that sau va viét

thanh chwong trinh & ngén ngir LAD.

BT 8.21:

OCOO0OO0OO0OO0OTTOOOOOO v~

OO~ O T O T OTOTO«T— O~

OO T T OO T T OO T T OO v+

oNoNoNoll i i S e loNoeNelk ik ol ik o

oNoNololNololNolNoall ik ik ol o S o ol o
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BT 8.22: Viét ra biéu thirc don gidn nhat dbi véi bang Karnaugh dwoc cho
duwdi day

8 I

CD | cD | CD

—_

AB |1 0 0

AB | 0 0 0 0

AB | O 0 0 0

AB | O 1 1 0

BT 8.23: Cho bang sy that & hinh BT 8.23 va viét thanh chuwong trinh PLC &
ngdbn ngl* LAD voi sy tro gilp bang ky thuét don gian biéu thirc la bang
Karnaugh hay dai s6 Bool.

BT 8.24: Kiém tra bang sy that & hinh BT 8.24 va viét thanh chuong trinh
PLC & ngon nglr LAD st dung bang Karnaugh.

BT 8.26: Cho bang sw that & hinh BT 8.25 v&i cac ngd vao A, B, C va D va
ngd ra X. Chuyén né thanh chwong trinh PLC & LAD s dung bang Karnaugh.

BT 8.25: Tim biéu thirc Boolean don gidn nhét déi voi bang Karnaugh duoc
cho & hinh BT 8.26 ma khéng str dung dai s6 Bool. Viét chwong trinh & LAD.

A B C D X Y A B Cc D X
0 0 0 0 0 0 0 0 0 0 0
0 0 0 1 0 1 0 0 0 1 0
0 0 1 0 0 0 0 0 1 0 0
0 0 1 1 0 0 0 0 1 1 0
0 1 0 0 0 0 0 1 0 0 0
0 1 0 1 0 0 0 1 0 1 1
0 1 1 0 0 1 0 1 1 0 0
0 1 1 1 0 1 0 1 1 1 1
1 0 0 0 1 0 1 0 0 0 0
1 0 0 1 1 1 1 0 0 1 1
1 0 1 0 0 0 1 0 1 0 0
1 0 1 1 0 0 1 0 1 1 1
1 1 0 0 1 0 1 1 0 0 0
1 1 0 1 1 0 1 1 0 1 1
1 1 1 0 0 1 1 1 1 0 0
1 1 1 1 0 1 1 1 1 1 1
Hinh BT 8.23 Hinh BT 8.24
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A B C D X A B C D y4
0 0 0 0 0 0 0 0 0 0
0 0 0 1 0 0 0 0 1 0
0 0 1 0 0 0 0 1 0 0
0 0 1 1 0 0 0 1 1 0
0 1 0 0 0 0 1 0 0 1
0 1 0 1 1 0 1 0 1 1
0 1 1 0 0 0 1 1 0 1
0 1 1 1 1 0 1 1 1 1
1 0 0 0 0 1 0 0 0 0
1 0 0 1 0 1 0 0 1 1
1 0 1 0 0 1 0 1 0 0
1 0 1 1 0 1 0 1 1 0
1 1 0 0 1 1 1 0 0 0
1 1 0 1 1 1 1 0 1 1
1 1 1 0 1 1 1 1 0 1
1 1 1 1 1 1 1 1 1 1

Hinh BT 8.25 Hinh BT 8.27

ABC ABC ABC ABC ABC ABC ABC ABC

DE 1 I 0 1 0|0 0 0

DE 1 1 0 0 0| 0 0 0

DE 1|1 0 0 0|0 0 0

DE 1 1 0 1 00 0 0
Hinh BT 8.26

BT 8.27: Cho bang s that nhw hinh BT 8.27

a)  Tim biéu thirc dai s6 Bool sir dung béng Karnaugh.

b) V& so d6 LAD sir dung bang su that (khéng phai biéu thirc Boolean).

BT 8.28: Chuyén dbi so dd LAD sau thanh bang Karnaugh.

-

- 3

r
L

®

)
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BT 8.29:

a) Xay dwng bang sw that cho cac van dé sau day:

b)

c)

i) C6 3 ndit nhén A, B, C.

i) Ngd ra la “1” néu bat ky hai nat nhan nao dwoc an.
iii) Néu C dwoc 4n thi ngd ra sé ludn ludn “17.

Viét thanh biéu thirc Bool.

Viét thanh biéu thirc Boolean st dung béng Karnaugh.

BT 8.30: Viét ra biéu thirc Boolean don gidn nhat dbi v&i bang Karnaugh
dwdi day
a) Bang db thi.

b) Bé&ng dai sb Boolean.

AB | AB | AB | AB
CD | 1 1
CcD 1| 1
CD
cO | 1 1

BT 8.31: Xem xét biéu thirc boolean sau:

X =(A+BA)A +(CD+CD +CD)

a)

b)
c)
d)
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Biéu thirc Boolean nay co thé duoc chuyén truc tiép thanh LAD. Giai
thich néu can thiét, thwc hién bat ky cac thay doi dwoc yéu cau de co
thé chuyén thanh LAD.

Viét ra & LAD, dwa vao két qua & budc a).
DPon gian biéu thirc st dung dai s6 Bool va viét ra LAD méi.

Viét bang Karnaugh d6i vai biéu thirc Boolean, va cho biét n6 co thé
duwoc str dung dé thu dwgrce biéu thirc Bool don gian nhw thé nao.
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9 BO dinh théi (Timer)

9.1 Gi&i thiéu

B dinh thoi dwoc st dung trong cac yéu cau diéu khién can tri hoédn vé
thoi gian. Bay la phan tir chirc nang co ban cta cac bé PLC va rat thwong
dwoc st dung trong cac chwong trinh dieu khiér]. Chang han nhuv mét bang
té‘i khi c6 tin hiéu hoat dong sé cha‘y trong 10s roi dirng lai, mét van khi nén
can co dién trong 5s, nguyén liéu can tron trong thoi gian 10 phut...Cac PLC
S7-200 co6 256 ‘Timer’cé dia chi tr TO dén T255, chia lam 3 loai (xem thém
chwong 4 B diéu khién Iap trinh PLC S7-200) :

+ Timer ddng mach chdm TON (On-delay Timer).

+ Timer dong mach cham cé nhé TONR (Retentive On-delay Timer).

+ Timer ngat mach cham TOF (Off-delay Timer).
Khi st dung mét timer ching ta can phai xac dinh cac théng sé sau:

- Loai timer (TON, TONR hay TOF)

- Do phan giai cta Timer. C6 3 d6 phan giai la: 1ms, 10ms va 100ms

- S0 clia timer s& st dung, vi du T0, T37..can tra bang dé biét loai timer

st dung twong (rng v&i cac sb nao.
- Khai bdo hang sé thei gian twong (rng v&i thdi gian can tri hodn dya
vao do phan giai cla timer.

- Tin hiéu cho phép bt dau tinh thoi gian.

Ky hiéu chung ctia Timer S7-200 biéu dién & LAD nhuv sau:
Vi
Trxx Txxx: Ky hiéu va sb ther tw cla timer, vi du: T37

IN: Ngd vao bit, cho phép timer hoat ddng

dp7r #77ms| PT:  Ngd vao sb Integer, hang sb thoi gian.
T typ: Cho biét loai Timer. C6 thé 1a TON, TONR hay TOF

???ms: Bao dd phan giai cla timer, tw ddng xuat hién
theo Txxx.

Th&i gian tri hoan = [PT] x [???ms].

Vidutaco
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T37 Day la loai On-delay timer, cé tén goi la T37, cé d6 phan
—Jn_ 1om] gidila 100ms. Thoi gian tri hodn la : 10 x 100ms = 1s.

+10<PT 100 mz

9.2 Timer déng mach cham TON

Céc Timer nay duoc str dung khi c6 cac yéu cau tri hodn mét khodng thoi
gian. Gia trj hién hanh cta TON bj xéa khi ngé vao IN & logic “0”.

On-Delay Timer (TON) thwc hién dém thoi gian khi ngd vao IN & muic
logic “1”. Khi gia tri hién hanh (Txxx) I&n hon ho&c bang thoi gian dat trwéc PT
(preset time), thi Timer Bit & logic “1”. Gia tri hién hanh cla TON bi x6a khi
ngd vao IN & logic “0”. Timer tiép tuc dém du da dat dén gia tri dat PT, va
dirng lai khi dém dén gia tri max. 32767.

Dé& xoa timer, c6 thé sir dung 1énh Reset (R). Lénh Reset sé& lam cho
Timer Bit & mrc logic “0” va gia tri hién hanh cta timer (Timer Current) =0.

C6 192 timer TON/TOF trong S7-200 dwgc phan chia theo dd phan giai
nhw & bang sau:

Sé Timer D6 phan gidi | Thoi gian tri hoan téi da
T32, T96 1ms 32,767s
T33...T36, T97 ... T100 10ms 327,67s
T37 ...T63, T101 ... T255 100ms 3276,7s

Cha y: Vi TON va TOF st dung cung sb timer, nén khéng thé d&t cho ca hai
c6 cung so Timer. Vi du da dat TON la T37 thi khong dwoc dat TOF la T37.

Vi du: Bat cong tac 10.0 (NO) thi sau 5s ngd ra Q0.0 Ién murc 1.

Network 1 Tirner O delay - Tri hoat 5 Dung Timer T40, do
0.0 T40 phan ,giéi 100ms,
_| : TH TOM hang s6 thoi gian 50.
Thoi gian tri hoan =
S04PT 100 ms 50x100ms=5s
Network 2 Sau bs ngo ra Q0.0 len 1 Tiép diém T40 dong
| T40 uu.u) lai sau 5s.
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Gian db thoi gian:
1

00 — | L] 0 Gia tri téi da
- 32767
og
Hang sb hién i |
hanh = 50 : =
i |
T40 1 | | / i

1

! i
s I S
Q0.0 0

Qua gian d6 trén ta nhan thay dé timer TON tri hoan duoc hét thdi gian
dat trwdce (vi du 5s) thi trang thai tin hiéu tai ngd vao IN can dwoc duy tri &
murc 1 trong subt khodng thdi gian nay. Néu sau 5s ma ngd vao IN van duy tri
& murc 1 thi gia tri hang sb thai gian trong timer sé tiép tuc tang cho téi khi dat
gia tri toi da la 32767.

Pé 14y TON, ta nhap chudt vao dau (+) & biéu twong * (&1 Timers ong

cay lénh. Sau d6 tré chudt vao T TON gitr chudt trai, kéo va tha vao vi tri
mong muon. Nhép so Timer cho TON, diéu kién cho ngd vao IN va gia tri ¢ PT
theo mong muon.

9.3 Timer déong mach cham cé nhé TONR

Cac Timer nay dwoc st dung khi cén tich ldy mét sé khoédng thoi gian roi
rac. Gia tri hién hanh TONR chi cé thé bj x6a bang lénh Reset (R).

Timer déng mach cham cé nhé TONR (Retentive On-Delay Timer) thuc
hién dém thoi gian khi ngd vao IN & mure logic “1”. Khi gia tri hién hanh (Txxx)
I&n hon hodc bang thoi gian dat trwdc PT (preset time), thi Timer Bit & logic
“1”. Gia tri hién hanh clia TONR dwoc gilr lai khi ngd vao IN & logic “0”. TONR
duoc st dung dé tich Ity thdi gian cho nhiéu chu ky ngd vao IN & muc “17.
Timer nay van tiép tuc dém sau khi da dat dén gia tri dat trwéc va ding lai &
gia tri max. 32767.

Dé x6a gia tri hién hanh ctia TONR va Timer Bit, ta st dung lénh Reset (R).

C6 64 timer TONR trong S7-200 dwoc phan chia theo d6 phan gidi nhw
& bang sau:

S6 Timer Do phan gidi | Thoi gian tri hoan téi da
TO, T64 1ms 32,767 s
T1...T4,T65...T68 10 ms 327,67 s
T5...T31,T69... T95 100 ms 3276,7 s

Vi du: Xét doan chwong trinh
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Metwork 1 Metwork Title
0.0 T1 Tin hiéu 10.0 kich hoat timer
I I M TONE TONR T1 c6 do phan giai 10ms
(thoi gian = 100 x 10ms = 1s)
1004FT 10 ms
Metwork 2
i Qoo Sau 1 s ngd ra Q0.0 1én murc 1
] | I )
1 | ps
Metwork 3
01 T1 , ia .
| | : ; ) Tin hiéu 10.1 Reset timer T1
;

Gian d6 thoi gian:

10.0 —] |

Q0.0

10.1(Reset)

D& 4y TONR, ta nhap chudt vao dau (+) & bidu tuong *-[& Timers o0
cay Iénh. Sau d6 trd chuot vao LI TONR gigy chuot trai, kéo va tha vao vi tri
mong muon. Nhap so Timer cho TONR, dieu kién cho ngd vao IN va gia tri &

PT theo mong muén.

9.4 Timer mé& mach cham TOF

St dung timer nay khi can tri hoan thém mét khoang thoi gian roi méi tat
ngé ra ké tur khi tin hiéu ngé vao IN xudng “0”. Timer TOF chi thuc hién dém

thoi gian khi IN chuyén tor “1” xubng “0”.

Khi ngd vao IN ctia Off-Delay Timer (TOF) & logic “1”, thi Timer Bit ngay
lap tirc dwoc dat 1én mire logic “1” va gia tri hién hanh dwoc x6a vé 0. Khi ngd
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vao IN xudng “0”, thi timer dém cho dén khi thoi gian tréi qua dat dén gia tri
thoi gian dat trwdc. Khi dat dén gia tri dat trwéc, Timer Bit dwoc dat vé “0” va
gia tri hién hanh dirng dém. Néu ngd vao IN & “0” trong khoang th&i gian ngén
hon gia tri dat trwede, thi Timer Bit gitr & “1”.

Dé xéa timer, c6 thé si dung Iénh Reset (R). Lénh Reset sé& lam cho
Timer Bit & murc logic “0” va gia tri hién hanh cla timer (Timer Current) =0.

C6 192 timer TON/TOF trong S7-200 dwoc phan chia theo d6 phan giai
nhw & bang sau:

Sé Timer Do phan giai | Thei gian tri hoan téi da
T32, T96 1ms 32,767s
T33...T36, T97 ... T100 10ms 327,67s
T37 ...T63, T101 ... T255 100ms 3276,7s

Chd y: Vi TON va TOF sl dung ciing s6 timer, nén khong thé dat cho ca hai
c6 cung so Timer. Vi du da dat TON la T37 thi khong dwgc dat TOF la T37.

Vi du: Xét doan chuwong trinh

Hetwork 1 Metwork Title X
0.0 chuyén trang thai tor moc 1

I II1D| it xubng méc 0 sé kich hoat timer off
1 IN TOFL | delay tinh gio.
104 pT 100 ms Thoi gian = 10 x 100ms = 1s
Metwork 2

Sau ,13 ké tor lkhi tin hiéu tai 10.0
T40 0.0 chuyén t&r 1 xubng 0 ngé ra Q0.0 sé&
xuong murc 0

F i 8
S

Gian db thoi gian:

0.0 ] |

’ {1s ’ 08s
- > >
Hangsbé ! ! ' .
10 P ey
T40 ; | /I L
Q0.0 I I I 1 I

Pé 14y TOF, ta nhap chudt vao dau (+) & bidu twong * (& Timers qng

cay lénh. Sau do tr6 chuot vao 1T TOF gigr chuot trai, kéo va tha vao vi tri
mong muon. Nhap so Timer cho TOF, dieu kién cho ngd vao IN va gia tri & PT
theo mong muodn.
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9.5 'ng dung Timer
9.5.1 Tao xung cé tan s6 theo mong muén

Viét chwong trinh tao xung theo mong muén dé s dung vao cac muc
dich khac nhau theo gian d6 xung sau:

i ton | toff |
[ ) —

Dé thue hién, st dung 2 timer TON khoéa chéo nhau. Tuy thudc vao xung
can lay cé thoi gian to, va tog 1a bao nhiéu ma ta cé thé chon sé timer TON phu
hop. Trong (rng dung nay, chon T254 va T255 lam timer tao xung va th&i gian
thi tiy theo ngwdi st dung mong muédn cho vao gia tri to, va tor & ngd PT clia
timer (cha y thoi gian = [PT]x100ms). Xung dwoc lwu & bit M10.7.

Chwong trinh:

LAD FBD STL
Hetwork 1 Tao toff Metwork 1 Tao toff Network 1 Tao taff
T255 T254 7254 %gg %gi voft
_| / |_|N TOM T2550{IN TON ’
toff=—{ FT 100 ms
wiidpr 100 me Metwork 2 Tao ton
ff
Metwork 2 Taotan %81\1 %%gé ton
Network 2 Tan tan T255
TZ54 T255 T2A=N TON Network 3 Hung theao tan va taff
| | ™ TON ton=— PT 100 ms D T254
! I = Hio. 7
Metwork 3 #ung theo ton va toff
ton4FT 100 mg
M10.7
Metwork 3 ung theo ton wa toff T254_|I|
T254 10,7

9.5.2 Tao Timer xung va timer xung ¢cé nh&
9.5.2.1 Timer xung (Pulse timer)

Timer xung sé& cho ngd ra la mét xung khi tin hiéu vao & mdc logic “1” co
thoi gian 16n hon hay bang thoi gian dat & timer xung. Bé dé hinh dung xem
gidn do thoi gian clia chwong trinh tao timer xung v&i ngd ra timer la QO.0,
ngd vao tin hiéu 14 10.0, théi gian xung 1a 5s nhw sau:

10.0 —

5s 5s

Q0.0 —I"
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LAD
Metwork 1 Set Memory Bit cho Pulse Timer
0.0 k0.0
] | ] | r
1| 1 P {s)
1
MNetwork 2 Fhot dong Timer T252
0.0 T252
] |
1 I IM TOM
S04FT 100 mz
Network 3 Reset WMemony Bit MO0
T252 W00
— R )
1
0.0
_| /
Network 4 Auat ra Output Q0.0
0.0 Q.0

STL

Network 1 Set Memary Bit cho Pulze Timer
LD I0.0 s« load I0.0.
ET s Khi co canh len

A7 tal ngo wvao I0.0
=1 HMO.0O, 1 S =et memory bit MO 0.
Network 2 Fhoi dong Timer T252
LD Mo.0 <+ Load HD.0O.

< Hew MO0 ducc set,
TOH T252. &0 ~ khoi dong timer T252

s woi1 PT la 50 (G5=)
Network 3 Reset Memaory Bit M0.0
LD T252 < Load timer TZ52.

## Ehi Preset Time = Current Time
oM I0.0 ## hoac neu I0.0 khong ="1" nua,
R MO.0, 1 .~ thi reset MO.O.

Network 4 Huat ra Output Q0.0
LD MO.0 < Load MO.0.

S HMeu MO.0 duoc set,

= Qo.o A4 et ongo ra QO0.0.

9.5.2.2 Timer xung ¢c6 nh& (Extended Pulse timer)

Timer xung sé cho ngd ra la mot xung khi c6 mét xung tin hiéu vao. DPé dé
hinh dung xem gidn d6 thdi gian cla chwong trinh tao timer xung v&i ngd ra
timer l1a Q0.1, ngd vao tin hiéu la 10.1, thdi gian xung la 5s nhu sau:

101 — E—
| 5s | 5s | 5s
Q0.1 —
Chuwong trinh:
LAD STL
Hetwork 1 Set tMemory Bit cho Extended Pulze Timer | Network 1 Set Memory Bit cho Extended Pulse Timer
101 M1 LD In.1 ## Load I0.1.
| | F | g EU ## Ehi co canh len o I0O.1
1 I 1 I \ =1 MO.1, 1 .~ ==t MO.1.
1
TeTIRE i e Metwork 2 Fhoi dong Timer T253
stwor S LD MO 2 s Load MO 1.
M0.2 T253 <7 Heu HO.1 ducc sst,
T TON TOH T253. +50 ~~ thi khoi dong timer T253
| I 77 woi PT=50 (5s)
+504PT 100 ms Network 3 Reset W01
LD T253 ## Load timer T253.
## Khi Preset Time = Current Time,
R MO.1. 1 A4 reset MO.1.
Metwork 4 Set Output 301
LD MO.1 ## Load MO.1.
4+ Heu MO.1 ducc set,
= Q0.1 £ =et output QO0.1.
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Metwork 3 Rezet M0
T253

k0.1
)
1
Metwork 4 Set Output (101
01 Q01

— —C

9.5.3 Dao chiéu quay dong co’ cé khéng ché thi gian

Mé ta hoat dong

Mot déng co dién 3 pha co thé dao chiéu quay. Khi &n nat nhan quay
phai “S1” (NO) thi dong co' quay phai, dén “H1” sang bao dong co' quay phai.
Khi &n nat nhan quay trai “S2” (NO) thi dong co quay trai, dén “H2" sang bao
dong co quay trai. Bong co cd thé dirng bat cv luc nao néu an nat nhan dirng
“S3” (NC) hodc xay ra sw c¢b qua dong lam cho tiép diém (NC) cla thiét bi bao
vé “Q1” (motor CB) tac dong. Khi dirng thi den bao “HO” sang.

Viéc dao chiéu quay khong thé thyc hién duoc sau khi nut ding “S3”
duoc é,n va chu’a hét 5s ch& cho dong co dirng han. Bén béo cho doi “H3” sé
chép tat véi tan so 1Hz trong thdi gian chd ddng co dirng han.

So d6 mach déng Iwc va néi day véi PLC:
O chuong 7, ta da st dung PLC S7-200 loai DC/DC/DC. O chuong nay

dé giup ban doc l1am quen v&i nhiéu loai ngd ra, S7-200 dwoc st dung 14 loai
AC/DC/RLY (Xem thém chuong 5).

Do ngb ra cta PLC la loai relay nén ta co6 thé r]éi tryc tiép ngd ra v&i cudn
day clia contactor diéu khién dong co, tuy nhién can chu y dén mach an toan
cho cac ngbd ra.

565

Q1 |>>||>>||>>
s1 | s2 S3
F-SW F-SW b7 Qt / —==24av AC
1| 3 s 1 3
&\ NN Ké\ NEN I0.0|I0.1|I0.2|I0.3|1M| |N|L1
2l 4 6 21 4 8 Emg $7-200 AC/DC/RLY
QOO Q0.1 Qoz Q03 Q0.4 Qo.s 1| o2
DPéming U ﬂ

O/

]
o O

Hinh 9.1 Mach déng luc va néi day vao/ra PLC AC/DC/Relay véi ngoai vi
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Béang xdc dinh vao/ra (Bang ky hiéu)

Ky hiéu Dia chi Chu thich
S1 10.0 Nut nhan quay phai, NO
S2 10.1 Nut nhan quay trai, NO
S3 10.2 Nut nhan dirng, NC
Q1 10.3 Tiép diém motor CB b&o vé qua tai, NC
K1 Q0.0 Contactor diéu khién quay phai
K2 Q0.1 Contactor diéu khién quay trai
HO Q0.2 beén bao déng co dirng
H1 Q0.3 Dén bao déng co quay phai
H2 Q0.4 bén bao déng co quay trai
H3 Q0.5 Dén bao chd dé déo chiéu
Phén tich:

Trong céac bai toan diéu khién déng co, ta can phai chi y xem, néu cé
sw cb xay ra véi cac nut nhan cé lam cho ddng co hoat déng khéng
theo mong muébn hay khéng. D& dé phong truéng hop nay xay ra,
ngwoi lap trinh phai tao ra mot khoa.

DPbi v&i mach ddo chiéu quay, cé khéng ché thdi gian dirng (& day 1a
5s) thi khéa sé& khdng ché khong cho dong co khéi dong khéng theo
mong mudn ciing nhw sai chiéu quay. Néu khéa chwa dwoc xéa vé 0,
thi khéng thé khéi dong hay dao chiéu dong co dwoc. Trong bai toan
nay, khéa xéa vé 0 khi cd 2 nat nhan “S1” va “S2” khéng dwoc tac
dong (& trang thai binh thuwdng), hodc thdi gian che dirng da hét.
Khéa dwoc chon la M2.0

Khi nat nhan dirng “S3” dwoc &n, dong co dirng va phai doi trong thoi

gian 5s moi dirng han, nén ta can nh lai trang thai nay trong thoi
gian 5s dé lam dieu kién SET cho khéa M2.0. Chgn memory bit M2.3.

- D& dinh thoi 5s, st dung Timer TON. Chon timer T33
Chuwong trinh & LAD:

0.1

_|

0.0

—

02

_|

_|M23

Network 2 Hoa bit khoa

Network 1 Set hit khoa khi dung hoac an ca hai nut Phai va Trai

0.0 W2.0

I——<f)

0.1 W23 M2.0

Network 3 Cho phep quay thuan

03 W11 M2.1

| [ I (R Y o
| < )
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Network 4 Cho phep guay nguoc

0.2 0.3 Wi1.0 W22
| | | | | s
| - . ¢ )
Network 5 Quay thuan
0.0 W20 W21 Wi1.0
| | ! | | | s )
[ ] [ ] I \
Wi1.0 Q0.0
Qo4
Network 6 Quay nguoc
0.1 W2.0 W22 1.1
| | ! | | | s )
[ ] [ ] I \
1.1 Qo
Q03
MNetwork 7 Den bao "Dung" sang khi dong co dung
W1.0 1.1 Qanz
| | | s
- . { )
MNetwork 8 Tao bit nho trang thai dung dong co
Qo2 W23

mi ¢

Network 9 Dinh thoi gian cho dong co dung

M2.3 T33
— | N~ TON
5001PT__10ms

3 M2.3

3
I—(F;J

_lT

M2.3 SMOS Qo5

= =
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9.5.4 Chiéu sang Garage
M6 ta hoat déng

Beén truoc clra Garage khong dwoc tat ngay 1ap tirc khi 4n cong tac, ma né
van con sang thém mot khoang thoi gian nivra (khoang 1 phut) dé cho nguoi
di.

Béang xdc djnh vao/ra

Ky hiéu Dija chi Chu thich
S1 10.0 Céng tac
H1 Q0.0 Dén chiéu sang Garage
Néi day PLC:
S1 |
—24v AC
10.0 | 10.1 | 10.2 | 10.3 | 1M | | N | L1
E# S7-200 AC/DC/RLY
Q0.0 | Q0.1 | Q0.2 | Q0.3 | Q0.4 | Q0.5 | 1L | 2L

HO

AC
Chwong trinh
LAD EBD
Metwork 1 Dinh thioi gian 1 phut [B0z] Network 1 Dinh thoi gian 1 phut [B0z)
0.0 T101 T1mM
| |} H TOF 10.0—=JIM TOF
GO0— FT 100 mg
BOO4PT 100 s
Metwork 2 Den chiew zang garage
Metwork 2 ['en chieu zang garage
Goo
TN AL —
STL
Hetwork 1 Diinbk thai gian 1 phut [60z) MNetwork 2 Dien chieu zang garage
LD In0.0 LD T1i01
TOF T101, &0O0 = Q0.0
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9.5.5 Thiét bj rét chat I6ng vao thung chira
So dé céng nghé

Kho Bdn chira

(7]
=

S3

Y2
Y1

=l |
OENC-IENe

Hinh 9.2: So db céng nghé thiét bj rot.
M6 ta hoat déng

Khi bat cong tac “S1” thi thung tir kho chra thung réng sé& dwoc dwa vao
b&ng tai, va bang tai van chuyén thung hoat ddng. Khi mét thung réng dén
dwéi bdén chiva (dwoc nhan biét béi cdm bién “S2”) thi bang tai dirng. Van
“Y1” m& rét chét 1dng trong bdn vao thung. Sau thdi gian 5s thi thung chira
day. Van “Y1” déng lai, mét thung rdng sé duwoc dwa vao bang tai va bang tai
tiép tuc di chuyén cho dén khi nao thung dén dwéi bbn chira thi dirng lai. Quéa
trinh c |1&p lai. Néu chat 16ng trong bon chira hét thi coi “H1” s& bao véi tan
s6 1Hz. Néu thung chia trong kho hét thi bang tai cling tw dong dirng sau
thoi gian 15s ké twr thung cubi cung duoc rét day.

Chu y: “Y2” Ia mét solenoid duoc s dung dé chan thung trong kho. Dé thung
rét vao bang tai chi can solenoid c6 dién trong thoi gian 100ms.

Bang xac djnh vao/ra (Bang ky hiéu)

Ky hiéu Dia chi Cha thich
S1 10.0 Céng tdc ON/OFF thiét bj rot
S2 10.1 Cam bién bao thung dung vi tri, (NO)
S3 10.2 Cam bién bao bdn réng, bdn réng ="0”
Y1 Q0.0 Van xa chét Idng vao thiing chira
Y2 Q0.1 Dbat thung chira 1én bang tai
K1 Q0.2 Contactor diéu khién dong co' M kéo bang tai
H1 Q0.3 Coi bao bdn chtra réng
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So'do noi day véi PLC
s1 ‘ s2 | s3
——24v AC
|o.0| 10.1 | |o.2| 10.3 | ™ N | L
ﬂ $7-200 AC/DC/RLY
QOO Q0.1 Qoz 003 Q0.4 QO.5| 1L | 2L

hdl |

Chuwong trinh & LAD

Metwork 1 SetWan 2 [Dat thung chua len bang tai)

0.0 T38 oo
)
1

Metwork 2 Dink thoi gian co dien cua vz

Lo T33

|} N TON

104FT 10 ms

Metwork 3 Feset wan''2

T33 G0

| | (rR)

T38
Metwork 4 Dtk thioi gian dung bang tai new ket thung chua triong kho
0.0 101 0.2 T37

| | | | | |
I | I | I IN TOF

1504PT 100 s

Metwork 5 Diew khien bang tai thung

0.0 T37 Taa [o.2
— | || | | ¢ )
Metwork B Rat chat long wao thung

10.1 0.2 G0.a
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)

Metwork 7 Dhirh thaoi gian rot chat lang
[o.o T8
| | I TON
J04FT 100 me
Metwork 8 Dung viec ot chat long

Qoo

Metwork 9 B ao bon chua rong
0.0 0.2 St05
| | ;| | |
|

Chuwong trinh & STL

(0.3

Metwork 1 SetVan w2 [Dat thung chua len bang tail
LD In.o S load I0.0.
AN T3a S Dua trinh rot ket thuc
ET < Lay canh len T38
=] o1, 1 < Mo owan Y2
Metwork 2 Dinh thoi gian co dien cua 2
LD Qo1 < Load Wan V2

<+ Heu Van V2 duoc =et,
TOH T2a3. 10 A khol dong timer T33

## Thoi gian mo van ¥2 la 100m=
Hetwork 3 Feset van'v'2
LD T33 A Load timer T33.

A Heuw thoil gian mo van da het

] T38 ## hoac bat dau gqua trinh rot chat long.
R Qo.1, 1 # Dong wan Y2
Metwork 4 Dinh thai gian dung bang tai new het thung chua trong kho
LD I0.0 <« load I0.0
A I0.1 <« Heu thung khong co tai wi tri
A I0.2 <« hoac bon chua rong
TOF T37. 150 <« Dinh thoi gian dung bang tai
Metwork 5 Dieu khien bang tai thung
LD In.o s Load IO0.0
A T37 < Heu Thoil gian dung bang tai chua het
AN T3ag 7 wa gqua trinh rot ket thuc
= o2 < khol dong bang tai thung
Metwork b Rat chat long wao thung
LD In.1 <+ Weu thung dung +i tri
ET #~ Lay canh len
A In.z < wa bon chua con chat long
5 oo, 1 A4 mo wan Y1
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Metwork 7 Dk that gian ot chat long

LD Qo0 S KEhi wan ¥1 mo

TOH T38, 30 A« Dinh thoi gian rot chat long wao thung
Metwork 8 Dung wiec rot chat long

LD T3ag <« Khi du thoi gian rot

I go.o, 1 < dong wan Y1

Metwork 9 Bao bon chua rong

LD I0.0 A load I0.0

AN Io.z2 <« Bon chua rong

A SHMO .G << lay =ung 1lHz

= Q0.3 S Col bao dong woli tan =o 1H=

9.6 Cau hoi va bai tap
BT9.1 Pén hanh lang hoic dén ciu thang c6 dinh thei.

Trén twong cla cac hanh lang chung cu, truéc mdi clra can ho co gén
mot nat nhan (gia st hanh lang c6 6 can ho twong tng 6 nut an t S1 dén
S6) . Khi tac dong nut nhan thi dén chieu sang hanh lang (gom c6 6 den H1
den H6) sé sang trong thoi gian 1 phut roi sau do tw dong tat. Neu trong thoi
gian 1 phut ma cé mét nat nhan nao d6 dwoc an tiép tuc thi dén sé sang thém
1 phut niva ké tir lic &n sau cung. Yéu ciu:

1. Lap bang xac dinh vao/ra

2. V& so dd ndi day vaolra va ngudn cép cho PLC S7-200 AC/DC/RLY.

3. Viét chwong trinh va sau dé nap vao PLC dé kiém tra.

BT9.2 Tao OFF-delay Timer

T mot ON-delay timer, hay viét chuwong trinh tao OFF-delay timer theo
so do & muc 9.4.

BT9.3 Diéu khién Dén va Quat hut

Trong mét phong vé sinh c6 trang bi mét dén chiéu sang va mét quat hut
khi. Khi vao phong, bat cong tic lén vi tri “ON” thi dén sang. Néu & trong
phong lau hon th&i gian 3 phat thi quat hut tw déng hoat déng. Khi ra khai
phong bat cong téc vé vi tri “OFF” thi dén tat. Néu quat hut da hoat dong thi
sau khi dén tat khodng 5 phut né méi ty dong dirng. Yéu cau:

1. Lap bang xac dinh vao/ra

2. V& so dd nbi day PLC v6i ngoai vi
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2. Viét chwong trinh diéu khién va nap vao PLC dé kiém tra
BT9.4 Diéu khién bom nwéc

M6t bon chira nudc dugc lam day
b&i mét bom M. Bom nay cé hai ché
do hoat déng:

o * Ché do tay:

H Dét cong téc chon ché dod “S1” & vi
on ® oFF tri “Manu”. Dén “H1” sang bao ché
© @ do “tay”. O ché dé “tay”, bom chi co
Manu_ Auto thé hoat déng néu an nuat nhan S1

“ON” (NO). Bom sé ty dong tat néu

4n nat nhan S2 “OFF” (NC) hoac
nwéc trong bon dat dén gié, tri “max”
(dwoc phat hién b&i cdm bién “S5”).

Hinh 9.3 So db céng nghé diéu khién bom
* Ché do tw dong:

Khi dat cong téc “S1” vé vi tri “Auto”, thi bom nuwéc hoat dong tw dong.
Néu nwdc xudng dwdi mirc “min” (phat hién b&i cdm bién “S4”) thi bom sé
duwgc déng dién bdi contactor K1. Khi nwéc trong bén 1&n dén vi tri “max” thi
contactor mat dién va déng co bom nwéc dirng. O ché do tw dodng thi dén H1
tat.

Nh&m loai trir sy séng sanh ctia mét nuwéc khi bom lam cho cam bién
bao mwc nwéc & vi tri “max” khéng chinh xac, thi ddng co bom nwéc can phai
kéo dai thoi gian hoat ddng thém 1s niva rdi méi dirng hén cho ca hai trwdng
hop “Manual” va “Auto”.

Bang xac dinh vao/ra

Ky hiéu Dia chi Chu thich
S1 10.0 Cong tac chon ché dg, 0: Auto; 1: Manual
S2 10.1 Nut nhdn mé& may bom nwéc & ché dé Manual, NO
S3 10.2 Nut nhan dirng bom nwéc & ché do tay, NC
S4 10.3 Cam bién bao bdn nuwéc & min, NC
S5 10.4 Cam bién bao bdn nuwéc & max, NC
K1 Q0.0 Contactor diéu khién déng co bom nwéc
H1 Q0.1 DPén bao ché dd Manual.
Yéu cau:

1. V& so dd mach dong lwc ndi contactor véi ddng co bom nuwéc 3pha

2. Lap bang xac dinh vao/ra

162




Chéu Chi Burc

9 B¢ dinh thoi (Timer)

3. Vé so dd ndiday PLC

4. Viét chuong trinh diéu khién va nap vao PLC dé kiém tra.

BT9.5 Diéu khién ctra 10

MGt clra 16 co chirc nang “mé, dong va & vi tri bat ky” dwoc diéu khién
b&i mét cylinder. O vi tri binh thwdng thi clra 106 dwgc dong.

Khi tac dong

nat nhan “S1” (NO) thi ctra |6 mé ra va khi dén cong tac

hanh trinh gi¢i han mé& clra “S4” (NC) thi dirng lai.

Néu clra da mé ra & vi tri gi¢i han m& clra “S4” thi sé tw dong dong lai
sau thoi gian 6s hodc nut nhan dong clra “S2” (NO) dworc an.

Khi dén gi¢i han clra dong “S5” (NC) thi viéc déng clra két thuc.

Qua trinh dong clra dwng ngay lap tic néu cam bién L1 (NO) bij tac
déng. Nhung néu cdm bién quang khéng bi tdc dong thi qua trinh
doéng clra van tiép tuc.

Khi ctra 16 dang dich chuyén c6 thé dirng bang cach &n nut dirng “S3”

(NC).

So db cong nghé

M&
S1

bong
S2

Dirng
S3

| Ctra lo

ok

T / L1
T TT T Y1

Hinh 9.4 Diéu khién ctra Io bdng khi nén véi van 5/3.

Béng xac dinh vao/ra

Ky hiéu | Bia chi Chu thich
S1 10.0 NGt nhan mé cta 16
S2 10.1 Nut nh&n déng ctra 16
S3 10.2 NGt nhén dirng, NC
sS4 10.3 Cong tac hanh trinh gi¢i han mé ctra, NC
S5 10.4 Cong tac hanh trinh gi¢i han déng cra, NC
L1 10.5 Cam bién quang, NO
Y1 Q0.0 Van diéu khién cylnder déng clra
Y2 Q0.1 Van diéu khién cylnder mé cira
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Yéu cau:
1. Vé so db néi day véi PLC
2. Viét chuong trinh va nap vao PLC dé kiém tra.
BT9.6 Diéu khién qua trinh khéi dong dong co rotor day quan

Nhém tranh dong dién kh&i dong cao trong cac déng co rotor day quén
c6 gan thém cac dién tr& phu.

Khi tac déng nut nhén m¢& may “S1” (NO), thi contactor K1 c6 dién. Cac
contactor K2, K3 va K4 bat dau déng lan lwgt cach nhau mét khodng thoi gian

la 5s. Khi contactor cuéj cung 1a K4 duoc dong thi rotor dworc ngdn mach va
dong co hoat dong & ché do dinh murc.

Khi tac dong nat nhan “S0” (NC) thi déng co dirng.

So db cdng nghé

1
L2
L3
Al
1 3| 1 3| 5 1 3 5 1 3 5
N - - .
K1 2y & & K4 2] 4 ¢ K3 2) 4 & K2 2) 4 &
F2[g § O]
| - -
< B\ 1 L]
>/ — —
R3 R2 R1

Hinh 9.5: Biéu khién khéi déng déng co rotor day quén
Yéu ciu:
1. Lap bang xac dinh vao/ra
2. V& so dd nbi day véi PLC loai DC/DC/DC
3. Viét chwong trinh va nap vao PLC dé kiém tra.
BT9.7 Giam sat hoat dong bang tai bang cam bién phat xung

Mot bang tai dwoc truyén déng théng qua mét déng co. Khi bang tai hoat
dong thi cdm bién giam sat bang tai “S2” phat xung cé dién ap 24V véi tan s6
10Hz. Khi bang tai ding yén thi “S2” phat ra tin hiéu “0”.

Khi co6 16i )(éy ra, vi du béng tai bi ket, tin hiéu giam sat khéng phat ra, ta
ciing khong biet la ddng co’ co tat hay khong. Trong trwong hop nay, dong co

kéo bang tai phai dirng ngay I&p tire va chudng bao bang tai bj I0i “H1" vang
v&i tan so 2Hz.

- Bang tai khéi dong bang nut nhan “S1” (NO).
- Bang tai dirng bang nat nhan “S0” (NC).
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So dd cong nghé

52

Bang tai :EQH'I
= g

<\ o

@

Hinh 9.6: Giam sat hoat déng bang tai bang cam bién phét xung.

Béng xac dinh vao/ra

Ky hiéu Dia chi Chu thich
S0 10.0 Nut nhan drng, NC
S1 10.1 Nut nhan mé may, NO
S2 10.2 Cam bién giam sat bang tai, xung
K1 Q0.0 Contactor diéu khién déng co bang tai
H1 Q0.1 bén bao
Yéu cau:

1. Vé so dd ndi day véi PLC loai DC/DC/DC
2. Viét chuong trinh va nap vao PLC dé kiém tra.
BT9.8 Giam sat hoat dong bang tai bang thei gian

M6t bang tai van chuyén san phdm duoc truyén dong thong qua mot
dong co. San pham trén bang tai dwgc nhan biét b&i hai cdm bién “S2” va
“S3”.

Thoi gian t6i da dé san pham di chuyén tir “S2” dén “S3” 1a 3s. Néu vuot
qua thoi gian nay thi bang tai xem nhw b 16i. Khi b 16i thi ddng co' kéo bang
tai dirng ngay lap tlrc va mét chudéng bao phat ra véi tan so 3Hz.

- Bang tai khéi dong bang nut nhan “S1” (NO).
- Bang tai dirng béng nut nhan “S0” (NC).

So dé céng nghé
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Hinh 9.7: Giam sat hoat déng béng tai bang thoi gian.

Bang xac dinh vao/ra

Ky hiéu Dia chi Chu thich
S0 10.0 Nut nhan dirng, NC
S1 10.1 Nt nhadn mé may, NO
S2 10.2 Cam bién giam sat san pham 1, NO
S3 10.3 Cam bién giam sat san pham 2, NO
K1 Q0.0 Contactor diéu khién déng co bang tai
H1 Q0.1 Chuéng bao

Yéu cau:

1. V& so d6 ndi day véi PLC loai DC/DC/DC

2. Viét chwong trinh va nap vao PLC dé kiém tra.

BT9.9 Khéi dong Sao-tam giac

Thuyc hién trinh tw khé’i‘ dong tw dong sao-tam giac clia mot dong co dién
khdng dong bd 3 pha rotor 16ng s6c véi PLC theo so d6 hinh 9.8.

Khi &n nut nhan “S1” (NO), thi dong co hoat ddng & ché dé sao (K1 va K2
dong). Va sau mét thoi gian dat trwdce (gia st 10s), thi tw dong chuyen sang
ché d6 tam giac (K2 mat dién, K3 co dién).

Khi &n nat “S0” (NC) thi dong co dirng ngay lap tirc. Trong trwong hop
qua tai (dwoc bao bai tiép diém nhiét F2) thi dong co cling dirng.

So db6 mach déng luc
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Hinh 9.8: Mach dong Iwrc khéi déng sao-tam giac.

Béng xac dinh vao/ra

Ky hiéu Bia chi Chu thich
S0 10.0 Nut nhan dirng, NC
S1 10.1 Nt nhan mé& may, NO
F2 10.2 Bao qua dong, NC
K1 Q0.0 Contactor ngudn
K2 Q0.1 Contactor chay sao
K3 Q0.2 Contactor chay tam giac
Yéu cau:

1. V& so db nbi day véi PLC loai AC/DC/RLY
2. Viét chwong trinh va nap vao PLC dé kiém tra.
BT9.10 Kiém tra chat lwong san pham

Db hop dwoc van chuyén trén mét bang tai. Cac hop cach nhau mét
khoang nhd. Cac hop da dwoc déng nap can duoc kidm tra tinh trang db day.

Viéc kiém tra chéat lwong dwoc thye hién véi mot ngu6n phat tia Gamma,
dau thu sé phat tin hiéu “1” néu hop khong dwoc db day. Viéc do dwoc thuc
hién xong néu céng tac hanh trinh S1 bj tac dong (phat ra tin hiéu “1”). Trwdng
hop hop khéng dwoc dd day thi sau thoi gian do 2s, van Y1 diéu khién
Cylinder day hop kém chét lwong ra ngoai.

So db céng nghé
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Hinh 9.9: Kiém tra chét lvong sén phédm

Bang xac dinh vao/ra

Ky hiéu Bia chi Chu thich
S1 10.0 Cong tac hanh trinh, NO (tac déng S1=1)
S2 10.1 Nguén tia Gama, khéng day S2=1
S3 10.2 Cam bién bao Cylinder da dén cudi hanh trinh, NO
Y1 Q0.0 Van diéu khién Cylinder
Yéu ciu:

1. V& so db nbi day véi PLC loai AC/DC/RLY.
2. Viét chwong trinh va nap vao PLC dé kiém tra.
BT9.11 Piéu khién dén giao thong

Mét giao 16 cé 16i di danh cho nguwdi di bd va 6 td6 hoat dong & hai ché do
ngay va dém.

* Ché do ngay

Dén hoat dong hoan toan ty dong theo gian do thoi gian hinh 9.10. Ché
do ngay dwoc chon khi cong tac S1 & logic “17.

* Ché do dém

Khi dat cong tdc S1 & logic “0” thi bd diéu khién chuyén sang hoat dong &
ché d6 dém. Khi chuyén sang ché do dém thi ché do ngay bi cét ngay lap tirc.
Tt ca cac den déu tat, chi cé dén vang & duwong danh cho 6 td chép tat voi
tan s6 1Hz.

So db céng nghé va gidn dbé thoi gian
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Hinh 9.10: So' dé c6ng nghé dén giao théng va gidn dé thoi gian

Béng xac dinh vao/ra

Ky hiéu | Biachi Chu thich
S1 10.0 Cong tac chon ché dd, 1: ngay; 0: dém
H1 Q0.0 O t6 dd
H2 Q0.1 O t6 vang
H3 Q0.2 O t6 xanh
H4 Q0.3 Di bo d6
H5 Q0.4 Di b6 xanh
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10 B® dém (Counter)

10.1 Gid&i thiéu

Trong nhiéu treong hop, viéc kiém tra mot s6 lwong xac dinh phai thong
qua tdng cac xung. Cé thé thuc hién dém cac xung nay bang cac bo dém. St
dung bd dém c6 thé giai quyét dwoc mot sé van dé sau:

- DPémsbd lwong

- So sanh v&i mot gia tri dat trwdc & cac trwdng hop bang nhau, nhd
hon, I&n hon.

- Kiém tra sw khac biét vé sé lwong.

_ Trong diéu khién vi tri thi viéc st dung bo dém toc d6 cao la khong thé
thieu. Phan diéu khién vi tri va boé dem toc d6 cao s€ duwoc trinh bay chi tiét
trong tap 2 cla bod sach nay. O chwong nay chi dé& cap dén cac bd dém thong
thwong.

B dém ciing c6 thé str dung dé thwc hién cac nhiém vu nhu: Cong cac
xung clia bo phat xung nhip va dwa vao dé dé goi cac giai doan diéu khién lién
tiép nhau. Ho&c cac yéu cau diéu khién theo chu ky l&p nhw diéu khién dén
giao théng.

Cac PLC thuwong co 3 loai by dém: bd dém Ién, bd dém xudng, bd dém
Ién-xudng.

Co 256 b dém & S7-200 cé dia chi tr CO dén C255. Chung ciing c6 3
loai b6 dém la:

+ Bd dém lén CTU (Up Counter).
+ Bd dém xudng CTD (Down Counter).
+ B dém lén-xubng (Up/Down Counter).
Khi st dung mét counter chiing ta can phai xac dinh cac thong sé sau:
- Loai counter (CTU, CTD hay CTUD)

- S6 cha counter s& st dung, khédng dwoc gan cung mét sé counter cho
nhiéu counter.

- Khai bao gia tri cAn dém cho counter.
- Tin hiéu xung cung c&p cho bd dém.
- Tin hiéu x6a b dém.
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10.2 Bo dém lén CTU (Count Up)

B6 dém CTU dwoc biéu dién & LAD nhw sau:
00K V&i:
U T

Cxxx: Ky hiéu va sb thr tw cGa counter, vi du: C10.
CTU: Ky hiéu nhan biét bd dém Ién
iR CU: DPém Ién. Ngb vao bit,

R:  Xoéabod dém vé 0. Ngd vao bit,
{pv

PV: Gia tri dat trwéc cho bo dém. Biéu dién & sb Integer.

M@i khi tin hiéu tai CU t&» mc “0” 1én “1” thi bd dém sé téng gia tri hién
hanh cGa né 1én 1 don vi. Khi gia tri hién hanh cta bd dém (Cxxx) Ién hon
ho&c bang gia tri dat trwédc tai ngd vao PV (Preset Value) thi ngd ra bit cla
counter (counter bit) s& lén mc “1”. Gia tri dém |én téi da la 32.767. Pham vi
cla bo dém Ia CO dén C255.

B6 dém sé bi x6a vé 0 khi ngd vao Reset (R) Ién mirc “1”, hodc khi st
dung Iénh Reset dé xda bo dém.

Vi du: Clr mdi xung tlr “0” chuyén lén “1” tai ngé vao 10.0, bd dém sé tang

1 don vi. Tlr xung thtr 5 tr& di ngd ra Q0.0 sé lén “1”. Néu cé xung vao tai ngd
10.1 thi ngd ra Q0.0 xudng “0”.

LAD FBD STL
MNetwork 1 Network 1 MNetwork 1
0.0 C1 oy LD 10.0
LD I0.1
— o cw 00CU 10 U c1ls
0.1-4R
01 5Py Network 2
— R LD C1
Network 2 = Q0.0
5BV Qno
Network 2 =1
C1 Q0.0

Gian dé xung:

10.0 (CU) _I_l_l_l_l_Ummﬂ_l_l_l_l_l_l_l_l_
10.1 (R) | L
i | 6 |
! 5 :
| L4 .
: 3 ' :
1 2 ’ L2
C1 (Current) 0. 40l_'_
C1 (bit) Q0.0
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Pé 14y counter CTU, trong cay lénh bdm vao dau (+) cla biéu twong

+ Lounters | sau d6 chon T CTU, bAm va git chudt trai kéo tha vao vj tri
mong mudn trong chwong trinh. Nhap cac thong tin & Cxxx, CU, R va PV.

10.3 Bo dém xudng CTD (Count Down)

B6 dém xubng CTD dwoc biéu dién & LAD nhu sau:

Véi:
30 ]
—CD CTD Cxxx: Ky hiéu va so th ty clia counter, vi du: C20.

CTD: Ky hiéu nhan biét bd dém xubng
4D CD: Ngb vao dém xudng. Ngé vao bit,

o LD: Nap gia tri dat trwdc cho bd dém xudng.Ngd vao bit,

PV: Gia tri dat trwdc cho bo dém. Biéu dién & sd Integer.
M@i khi tin hiéu tai CD t& mtrc “0” 1én “1” thi bd dém sé giam gia tri hién
hanh clia né xuéng 1 don vi. Khi gié tri hién hanh ctia bé dém (Cxxx) bang 0,
thi Counter Bit Cxxx [én “1”. B6 dém xda Counter Bit Cxxx va nap gia trj dat
trwdc & PV khi ngd vao LD (load) Ién mdc “17.
B6 dém sé dirng dém khi gia tri hién hanh béng 0 va counter bit Cxxx |én “1”.
Pham vi ctia bd dém Ia CO dén C255.

Khi x6a bo dém bang lénh Reset, counter bit bj x6a va gié tri hién hanh
duwoc dat vé 0.

Dé 14y counter CTD, trong cay lénh bdm vao dau (+) cta bidu twong
+ [4f) Counters | say @6 chon L ETD, bam va giir chudt trai kéo tha vao vi tri
mong muon trong chwong trinh. Nhap cac théng tin & Cxxx, CD, LD va PV.

Vi du: S dung bd dém xubng C2, gia tri hién hanh gidm tw 3 tr& vé 0.
V6i 10.1 & logic “0” va méi lan 10.0 chuyén tir “0” 1&n “1” thi bd dém C2 gidm di
mot don vi. Khi gia tri hién hanh trong bd dém C2 bang 0 thi ngd ra Q0.0 1&n
“1”. Khi 10.1 & “1” thi bd dém dwoc dat trudc gia tri dém 1a 3.

LAD FBD STL
Network 1 Network 1 Network 1
0.0 [} c2 LD I0.0
_ LD 10.1
_| |—CD CTD 0.0qCh CTD oTD oo 3
0.1qLD
101 adpy Network 2
LD c2
|— LD
— Network 2 - Q0.0
adpy Qoo
C2—| : |
Network 2
c2 Qo0
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Gian dé xung:

10.0 CD)_|_|_I_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_

IO1(LD)—|_| M |
i 3 i L 3 L
2 | 2 !
1 I—| 1
C2 (Current) 9] 0 1 0
c2pinaoo L[] |

10.4 B6 dém lén-xudng CTUD (Count Up/Down)
B6 dém xudng CTUD dwoc biéu dién & LAD nhu sau:

Coon Vi
—cu CTUD ]
Cxxx: Ky hiéu va so thr tw clia counter, vi du: CO.
CTUD: Ky hiéu nhan biét bd dém lén-xubng
—cD 2
CU: Ngd vao dém lén. Ngb vao bit
CD:  Ngb vao dém xubng. Ngé vao bit,
1R ] s
R: Xdba bd dem vé 0.Ngb vao bit,
1By PV:  Gia tri d&t trwéc cho bd dém. Biéu dién & sb
Integer.

Lénh dém lén-xubng (CTUD) s& dém I&n mdi khi ngd vao dém lén (CU) tur
murc “0” 1én 17, va dém xuong moi khi ngd vao dém xuong (CD) chuyén tw “0”
[én “1”. Gia tri hién hanh Cxxx gilr gia tri hién hanh ctia bd dém. Qié tri dat
trwdc PV dwoc so sanh vai gia tri hién hanh méi khi thwe hién 1énh dém.

Khi dat dén gia tri max (32.767), thi & canh Ién ké tiép tai ngd vao dém
[én bd dém sé dat ve gia tri min (-32.768).

~ Khi dat dén gia tri min (-32.768), thi & canh Ién ké tiép tai ngd vao dém
xuong b dém sé dat ve gia tri max (32.767).

Khi gia tri hién hanh Cxxx I&n hon hoac béng gié tri dat trwde PV, thi

Counter Bit Cxxx Ién “1”. Ngwoc lai Counter Bit Cxxx bang “0”.

Pham vi clia bd dém la CO dén C255.

B6 dém sé bi xoa vé 0 khi ngd vao Reset (R) Ién mirc “1”, hodc khi st
dung Iénh Reset dé& x6a bo dém.

Dé 14y counter CTUD, trong cay 1&nh bdm vao déu (+) cta biéu twong

+[x1) Counters | say g6 chon LT CTUD, b&m va gilr chudt trai kéo tha vao vi tri
mong muon trong chwong trinh. Nhap cac théng tin & Cxxx, CU,CD, R va PV.
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Vi du: St dung bo dém xubng C3. Ngb vao dém Ién nbi voi 10.0. Ngb vao
dém xudng noi v&i 10.1. Xdéa bd dém bang 10.2. Khi bd dem cé gia tri hién
hanh >=4 thi ng6 ra Q0.0 1én “1”.

LAD FBD STL
Network 1 Network 1 Network 1
0.0 c3 3 LD 10.0
n.0=cu_ oTuD
— v o
R LD 101

I0.2—R LD 10.2

0.1
_| |_CD 4Py CTUD C3,4

Hetwork 2

0.2
. Q0.0 Network 2
| ci{__= ] LD c3
14Py = Q0.0

Network 2
0

c3 an.
— )
Giédn dé xung:
I0.0(CU)_‘_L!_L!W_D [
0.1(0) T

C3 (Current) OI I

C3 (bit) Q0.0 ; |_| |_

10.5 ng dung bd dém

10.5.1 Pém san pham dwoc déng géi

San pham da déng goi dwoc dwa vao mot thing chira bing moét bang tai
(kéo b&i dong co M). Méi thung chira dwoc 10 sdn pham. Khi san phidm da
dwoc dém du thi bang tai dirng lai d& cho ngwdi van hanh dwa moét thung réng
vao. Sau khi nguwdi van hanh an nat S1(NO) dé tiép tuc thi bang tai hoat dong.
Qua trinh ct 13p di 1&p lai cho dén khi nao &n nat dirng SO (NC).

San pham truéc khi dwa vao thung sé di qua cdm bién quang S2 (NC).

So dé céng nghé:
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L[ ]
> Bang tai :>

O

® ©

Hinh 10.1: Dém san phdm duwoc déng goi

Bang xac dinh vao/ra

Ky hiéu Dja chi Cha thich
SO 10.0 Nut nhan dirng, NC
S1 10.1 Nut nhan khéi dong bang tai, NO
S2 10.2 Cam bién nhan biét san pham, NC
KA1 Q0.0 Contactor diéu khién dong co M
Néi day véi PLC
S0 S1
b7 -\ s2 7 ——2av foAc
10.0 10.1 10.2 ™ N L1
ﬁ $7-200 AC/DC/RLY
Q0.0 [ Q0.1 [ Q0.2 | Q0.3 | Q04 | Q0.5 1L 2L
T -
Phén tich

*BPong co kéo bang tai:

Diéu kién hoat dong: - Nut nhan S1 (NO) dwoc tac dong

Diéu kién dirng:

- Nut nhén dirng SO (NC) duoc tac dong, hodc
- Dém da 10 san pham (bd dém C1).

Néu sir dung Set, Reset:
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Diéu kién Set dong co M: K1= S1

Diéu kén Reset dong co M: K1= SOv Cl

Vi wu tién dirng may nén st dung wu tién Reset. Ngoai ra khi da dém du
10 san pham thi Counter Bit C1 luén luén ="1" nén & ngd R cla khau RS ta st
dung canh Ién dbi vé&i bit C1.

*Bo dém C1:

Vi dém dén 10 san pham thi phat tin hiéu dé dong co dirng, nén & day
st dung by dém lén.

Didu kién ngd vao dém 1&n CU: =S2

Gia tri dat cho bd dém PV:= 10

Diéu kién x6a bd dém R:= canh 1&n K1

Chu y: Vi chan Reset(R) ctia bd dém sé& xéa bd dém vé 0 theo murc logic nén
ta phai str dung canh Ién & ngd vao.

Chworng trinh

LAD STL
Network 1 OMN/OFF bang tai Network 1 ON/OFF bang tai
0.1 Q0.0 LD 101
I 5 ouT——)| | LDN 10.0
RS LD C1
0.0 EU
|
— /| o OLD
NOT
el
¢ LPs
A Q0.0
Hetwork 2  Diem san pham = Q0.0
02 el LPP
— + |———c CTU ALD
O Q0.0
Qoo = Q00
_| |_| P |_R Network 2 Dem san pham
LDN 10.2
L= LD Q0.0
EU
CTU C1,10

10.5.2 Kiém soat ché cho Garage ngam

Mét Garage ngénj co 20 ché dau xe. O ngd vao co hai dén bao: Den do
bao hiéu Garage da hét cho, dén xanh bao hiéu Garage con ché trong. Bwdng
vao va dwdng ra chi cho phép mét xe chay.

_ So dd cong nghé dwoc cho & hinh 10.2. Hai cam bién S$1 va S2 duoc dat
gan nhau dé nhén biét xe vao va ra.
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N 5 s1| s2
Garage ngam 24y——
10.0 10.1 10.2 | 10.3 . M
HE 87-200 DC/DC/DC
Q0.0 | Q0.1 [ Q0.2 | Q0.3 S 1L

o

Hinh 10.2: So d6 Ragare ngdm va so dé nbi day PLC

Bang xac dinh vao/ra

Ky hiéu | Dia chi Chu thich
S1 10.0 Cam bién nhan biét xe vao/ra
S2 10.1 Cam bién nhan biét xe ra/vao
1916] Q0.0 DPén bao hét chd dau xe
Xanh Q0.1 DPén bao con chd dau xe
Phén tich

* Nhan biét xe vao/ra

Vi Garage ngdm chi c6 mét clra ra vao cho mét lan xe chay, nén khéng
thé lay riéeng 1& mot cadm bién dé nhan biét xa vao va cadm bién con lai dé nhan
biét xe ra vi sé& cé sy trung lap va khéng rd rang. Dé gidi quyét, két hop ca hai
cam bién nay. Gian d6 xung cho xe vao ra ra Garage nhu sau:

S e B

Gian db thoi gian xe ra

Tw gidn dd thoi gian ta nhan thay:
Tin hiéu xe vao:= canh Ién S2 AND mtrc logic “1” clia S1

Tin hiéu xe ra:= canh 1én S1 AND murc logic “1” ctia S2
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*B6 dém

Vi sé lwong xe trong Ragage thay dbi khi cé xe vao va ra, nén & day st
dung bo dem lén va xubng. Ngoai ra, dé don g|an khi khéi déng lai PLC thi bo
dém xoa vé 0, ta cé thdng tin cho cac ngd vao cla bd dém nhu sau:

- Ngbd vao dém Ién CU:= Tin hiéu xe vao
- Ngb vao dém xudng:= Tin hiéu xe ra

- Ngb vao gia trj dat trwéc PV:= 20

- Ngb vao x6a bd dém R:= SMO.1

* Pén bao Garage con chd trong (dén xanh):= Cl
* Pén bao Garage hét ché tréng (dén dd):= C1.
Chwong trinh

LAD STL
Network1  Dem xe rafvao Ragage Network 1 Dem xe ra/vao Ragage
In.1 n.0 c1 LD 101
— | | P | | |—co cmo]| BV
A 100
0.0 0.1 LD 10.0
| | | ] EU
—| P |— cD
| | | 1 A 101
SO LD  SMO.1
|| R CTUD C1,20
a0dpy Network 2 Bao con cho trong
(den xanh)
Network 2 Bao con cho trong (den xanh) LDN C1
c1 Q0.1 = Qo1
| / | C ) Network 3 Bao het cho dau xe
(den do)
LD C1
Network 3 Bao het cho dau xe (den dao) = Q0.0
1 200

10.6 Cau hoi va bai tap
BT10.6.1 Diéu khién bén siy

M6t bdn sdy hoat ddng nhu sau:
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Khi &n nat khéi dong S1 (NO), thi bdn sy quay phai 20s, tw déng dirng
lai 5s, sau do quay trai 20s, tw dong dirng lai 5s. Qua trinh c 1ap di 1ap lai cho
den khi an nut dieng S2 (NC) hoac sau thoi gian 20 chu ky lap sé tw dong
dirng lai. Yéu cau:

1. Lap bang xac dinh vao ra (khi lap bang chu y liét ké ludn cac bit

nh&, by dém, timer va y nghia clia chdng trong chwong trinh).

2. Lap bang nbi day véi PLC

3. Viét chwong trinh diéu khién va nap vao PLC dé kiém tra.
BT10.6.2 Diéu khién bé &n mén

M6t bé chira dung dich an mon dé an mon phan ddng con thiva trén tam
rpach in. Gid chlra cac tam maph dwoc treo vao lmét can nhw hinh 10.3. Kh,i
an nut khai dong S1 (NO) thi can ha gi6 xuong den gidi han dugi S3 (NC) dé
dat cac tam mach in ngép trong dung dich an mon. Sau thoi gian 15s thi can
nang Ién den gidi han trén cta can S2 (NC) thi tw dong ha xuong tr¢ lai. Chu
ky Iép lai dwoc 6 1an thi tw dong dirvng hodc cé thé 4n nat dirng SO (NC). Khi
hé thong dang hoat déng thi dén bao H1 sang.

S2

%Gic’ii han trén
n®
: ®
1 %Gic’yi han duoi @

S1 S0

Hinh 10.3 So dé cong nghé bé &n mon

Bang xac dinh vao/ra

Ky hiéu Dja chi Cha thich
S0 10.0 Nut nhan dirng, NC
S1 10.1 Nut nhan khéi dong, NO
S2 10.2 Céng tac hanh trinh gi¢i han trén, NC
S3 10.3 Cong tac hanh trinh gi¢i han dwdi, NC
K1 Q0.0 Contactor diéu khién déng co kéo gid 1én
K2 Q0.1 Contactor diéu khién dong co ha gié xuéng
H1 Q0.2 DPén bao hé théng hoat dong
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Yéu cau:
1. Vé so db nbi day PLC
2. Viét chuong trinh diéu khién
BT10.6.3 Kiém soat biang chuyén san pham

Mot hé théng bang chuyén san phdm dwoc cho theo so d6 cong nghé
nhw hinh vé 10.4.

Khi &n nat "start" thi bang chuyén thung hoat déng. Khi thung dung cong
tac hanh trinh S3 (NO) thi bang chuyén thing dirng lai, bang chuyén san
pham da dong goi bat dau chuyen dong. Cam bién S2(NC) dwoc dung dé dém
s0 lugng san pham Khi dém duwoc 12 san pham thi bang chuyen san pham
dirng va bang chuyen thung lai bat dau chuyen dong. B6 dém dwoc dat lai va
qua trinh van hanh Iap lai cho dén khi 4n nut "stop” (NC).

Bing chuy&n hop
Hinh 10.4 So dé cong nghé bang chuyén sén phdm

Bang xac dinh vao/ra

Ky hiéu | Dia chi Chu thich

Start 10.0 Nut nhan khéi dong hé théng, NO

Stop 10.1 Nut nhan dirng hé théng, NC

S2 10.2 Cam bién dém sé lvong san phadm, NC

S3 10.3 Cong tac hanh trinh nhan biét thung, NO

K1 Q0.0 Contactor diéu khién déng co bang chuyén thung

K2 Q0.1 Contactor diéu khién déng co bang chuyén sadn pham
Yéu cau:

1. Vé so db nbi day PLC
2. Viét chwong trinh diéu khién
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11 Diéu khién trinh tw

11.1  Céu truc chung ctia mét chwong trinh diéu khién

Trong phan nay dé cap dén viéc tb chirc va céu truc cho chwong trinh
PLC, nghia 14 trong chwong trinh diéu khién gébm cac phan cdé lién quan dén
cac van dé nhw cac ché do hoat dong, cac chirc ndng co ban, trinh tw x@ ly,
kich hoat cac ngd ra, hién thi trang thai theo trinh tw sau:

1. Bét diu chwong trinh
2. Cac ché do hoat dong va cac chirc nang co ban
- Khéitao vi tri co ban.
- Céc diéu kién cho phép cla ngb ra.
- Mach logic diéu khién.
- Kich hoat cac ngb ra.
- Xuét cac chi thi, chi bao.
3. Két thuc chwong trinh.
e Doan chwong trinh diéu khién ché dé hoat déng
- Khdi tao vi tri co ban

Céc thiét bi vat ly dwoc diéu khién déu cé vi tri co ban, vi du khi cac co
clu tac dong & cac trang thai OFF va cac cong téc hanh trinh & vi tri hé. Tat
ca cac yéu t6 nay co thé dwoc td hop logic véi nhau dé bao hiéu va khéi tao vi
tri co ban, va dwoc 1ap trinh nhw 1a mét budc trong chudi trinh tuw.

- Poan chuong trinh chirc ndng khéi déng hay dirng qua trinh diéu khién.

Hau hét cac diéu khién trong cong nghiép d&u cé nut khéi dong (START)
va nat dirng (STOP) ma c6 thé 1ap trinh cho hanh vi ctia ching. Cac nat nay
dworc lap trinh bang cac tiép diém logic thwe hién khéi dong hay dirng toan bo
hoat ddng diéu khién ctia PLC. Ciling c6 thé c6 mdt cong tac bang tay dé cho
phép hay khéng cho phép cac ngd ra, dung khi kiém tra chwong trinh.

e Doan chwong trinh xtr ly diéu khién
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Pay la phan chinh ctia chuwong nay, bao gdm viéc thiét ké va 1ap trinh cac
diéu khién dung co ché trinh tw hay logic t& hop. Cac két qué cla sw té hop
logic trén thworng khong truc tiép kich cac co ciu chap hanh, ma théng qua
cac 6 nhé trung gian.

e  Doan chwong trinh kich cdc ngo ra

Cac tin hiéu ngd ra dung dé kich co ciu tac dong dwoc khoa Ién b&i cac
0 nh¢ trung gian hinh thanh tir cac doan chwong trinh xt ly dieu khién.

e  Doan chwong trinh xuét céc chi thi, chi bdo

Céac trang thai clia qua trinh hoat dong thuong duoc biéu thi bang den,
chuéng...dé ngwdi van hanh may cé cac quyét dinh thich hop.

Viéc 18p trinh theo cu truc nhw trén nham lam cho chwong trinh diéu
khién co d6 tin cay cao hon, d& hiéu hon, cho phép xac dinh I6i nhanh chong
va rut ngan dwoc thdi gian bao tri, stba chiva.

11.2 Diéu khién trinh tw

11.2.1 Giéi thiéu

Trong cong nghiép, hau hét cac dw an diéu khién xay ra mot cach trinh
tw, khau xt ly sau chdm hon khau x& ly trwéc mot khoang thoi gian xac dinh.
Vi du nhw qué trinh chuyén déng méi bat dau néu nhw mét qua trinh khac
dworc két thuc.

Van dé nay co thé dwoc gidi quyét bang diéu khién lién két, vai viéc két
ndi clrng cac diéu kién trong chwong trinh. Nhung & day chi ra rang tir mot
khuén khé didu khién da biét thi viéc giai quyét van dé béng diéu khién lién két
la rAt kho doc chwong trinh va viéc tim 16i phai mat nhiéu thoi gian.

Néu moét dw an dwoc thwe hién theo phwong phap diéu khién trinh tw thi
cAu truc chwong trinh cé thé nhan biét mdt cach dé dang va dy an cé thé
duwoc biéu dién bang hinh anh. Diéu khién trinh tw gitp cho ngudi doc doc
chwong trinh mét cach dé dang, chwong trinh diéu khién dwoc trinh bay theo
cu trac, wu diém cta né 1a gitp cho viéc lap trinh, thay dbi va tim 16i cac dw
an mot cach co hiéu qua.

Dé dé hiéu ta xét Mot hé théng nédng hang hoat dong nhw sau :

Ban nang & vi tri dwdi va hang hoa sé dwoc dwa vao ban nang. Néu nat
kh&i dong dwoc an thi ban nang duoc hé théng nang dwa 1&n cao, khi 1én dén
gi&i han trén thi hé thdng nang ngirng lai va béng tai trén ban nang hoat dong
kéo hang hoa dwa sang bd phan khac. Sau khi hang hoa dwoc lay xong thi
bang tai dirng, lic nay ban sé dwoc ha xudng khi dén vi tri dwéi thi dirng
lai,va mot qua trinh mai lai bat dau. T yéu cau cdng nghé cliia hé thdng nang
hang nay ta cé thé biéu dién theo phwong phap diéu khién trinh tw nhuw &
hinh 11.1.
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Ban nang & vi tri dwéi

Hang héa duwgc dwa vao ban

Khéi déng
1 NS Hé théng nang hoat ddng
Nang
Khéi dong
2 NS Bang tai hoat dong
L4y hang
Hang hoéa da duoc lay
3 NS Hé théng ha hoat dong
Ha
Gi¢i han duwéi
4
Hoan tat

Hinh 11.

1: Vi du hé théng nang hang duoc biéu dién theo so dé chirc ndng

trong diéu khién trinh ti.

Uu

diém cha phwong phap diéu khién trinh tw Ia:
Thiét k&, 1ap trinh nhanh va don gian.
CAu tric chwong trinh ré rang.
Thay doi dé dang trinh ty thwe hién.
Nhan biét nhanh chéng cac nguyén gay ra 16i.

Nhiéu kiéu hoat ddng khac nhau cé thé thwc hién duoc.

Tir cac wu diém nay ma trong thic té rat nhiéu bai toan diéu khién duoc
gidi quyét bang phwong phap diéu khién trinh tw. Diéu khién trinh tw c6 thé

chia lam

hai loai:

Diéu khién trinh tw theo thoi gian .

183



11 Diéu khién trinh tw Chéau Chi Purc

- Diéu khién trinh tw theo qua trinh .

Diéu khién trinh tw theo thoi gian :

O diéu khién trinh ty theo thoi gian thi diéu kién chuyén tiép chi phu
thudc vao thoi gian. Cac khau dinh thoi, bd ¢ém thoi gian...dé tao ra diéu kién
chuyén tiép.

Diéu khién trinh tw theo qua trinh :

O diéu khién trinh tw theo qua trinh thi didu kién chuyén tiép phu thudc
vao cac tin hiéu cuda thiét bi dwoc diéu khién. Cac théng bao vé tir cac sy kién
cla xtr ly co thé 1a vi tri van cac bd giam sat hoat dong, lwu lwong &p suét,
nhiét d6, dd dan, dd nhon ... Trong nhiéu trwéng hop cac thdng bao vé tr viéc
xt ly phai dwoc bién dbi thanh tin hiéu nhi phan .

M6t dang ctia diéu khién trinh tw phu thudc vao qua trinh x Iy cta diéu
khién theo hanh trinh, diéu kién chuyén tiép ctia né chi phy thudc vao cac tin
hiéu hanh trinh cta thiét bi dwoc diéu khién .

11.2.2 Phwong phap lap trinh diéu khién trinh tw

Céc budrc thiét ké chuong trinh trinh tw cho PLC nhw sau :
- Qua trinh diéu khién duoc dién dat bang 16i.
- Sw mé ta dé dwoc chuyén sang dang lwu d6 hay so' d6 chirc nang.

- DPén giai doan nay, cac diéu kién logic dé dang dwoc xac dinh, sau do
dwgc chuyén sang biéu thirc boolean biéu dién tlrng trang thai cla
qua trinh trinh ty.

- Cudi cung biéu thirc boolean dwoc chuyén ddi sang chwong trinh
trong PLC.

Sw di&n dat bang 16i hay ghi ra gidy mé ta qua trinh diéu khién thwéong
dai, kho theo d&i va khong chinh xac. Nhw da dé cép, toan bd qua trinh diéu
khién sé& dé& hiéu hon khi né chia thanh nhirng don vi con (sub-units) hay x& ly
con (sub- processor). M&i don vi con sau dé cé thé dwoc xay dwng theo dang
trinh tw va khoa 1&n dé thuc hién mét chirc nang nao doé theo yéu cau. Can cé
cac phwong phap d& mo ta hé théng trinh tw nhw trén sao cho rd rang va dé
theo ddi qua trinh hoat déng.

Cac phuwong phap dién dat co thé tuy chon: logic relay (relay logic
diagram), cdng logic (logic schematics), lwu dd (flowcharts) va so dd chirc
nang (function charts) nhw hinh 11.2. Cac phwong phap nay khong thay thé
cho buodc dién dat bang 161 ma no hd tro' rat nhiéu cho bwdc nay. Viéc ap
dung phwong phap nao tuy thudc chu yéu vao kinh nghiém vé phwong phap
d6. Nguoi phan tich thiét ké hé thdng co kién thirc tét vé ky thuat sé hay vé
may tinh thi thwong dung 3 phwong phap sau, con phwong phap logic relay
duwoc dung dbi véi nhivng nguwdi quen véi thiét k& mach relay.
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H H —O—
2

(a) (b)
( Batdau ) € Diéu kién khéi
«—— dong
> -
Y
Kiém tra Buoc > Xwly 1
diéu kién 1
€ Diéu kién
chuyén buoc
X ly
— Buwdc 2 X ly 2
b4 Xtrly 3
Kiem tra P Pidu kién

dieu kién 2 chuyén buéc

(c)
Tiép tuc...

Yes Tiép tuc... (d)

Hinh 11.2 : Cac phuong phép mé ta hé théng diéu khién logic:
(a) logic relay; (b) céng logic; (c) lwu dé; (d) so db chirc néng

e Phwong phdp logic relay va céng logic

Ca hai phwong phap cé lién hé truc tiép dén mach vat ly, nén viéc dung
PLC dé thay thé hé thdng relay truyén théng la ly twédng. Cac phwong phap
nay thwdng dung cho hé thdng didu khién dung t& hop cac ngd vao hay cac
hé théng trinh tw qui md nhd vi so dd biéu dién cho trinh tw qui mé Ién phirc
tap va kho theo doi.

e  Phwong phdp biéu dién theo lwvu dé

Phwong phap nay thuwong dung khi thiét ké phan mém cho may tinh,
nhwng lai phd bién dé biéu dién trinh tw hoat dong cta hé thong diéu khién.
Lwu dd cé quan hé truc tiép dén sw md ta bang I&i hé thdng diéu khién, chira
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tirng didu kién can kiém tra tirng bwédc va cac xt ly trong cac buéc dé theo
chudi trinh tw. Cac xt ly trong lwu d6 dwoc ghi trong 1 & chir nhat, trong khi
cac diéu kién dwoc gh| vao 6 hinh thoi. Tuy nhién, phwong phap nay chlem
nhiéu khéng gian khi biéu dién hé théng diéu khién I&n va tré nén nang né.

e  Phwong phdp so dé chirc ndng

Phwong phap nay ngay cang tré nén phd bién dé& biéu dién cac hoat
dong trinh tw, cho phép thé hién chi tiét vé cac x& ly ciing nhu trinh tw cac
hoat déng trong qua trinh didu khién. V&i véi cach dung cac ky hiéu gon va co
dong, phwong phap nay cé dwoc wu diém cta cac phuong phap trén, viéc
biéu dién buwdc tién trinh hoat ddng mach lac va ré rang. Trong tirng budc ta
c6 thé ghi ra cac diéu kién set va reset, diéu kién chuyén trang thai va céc tin
hiéu diéu khién khac. So dé chirc ndng con thé hién déc lwc khi kiém tra va
thr hé thdng.

e Dai sé Boolean

Cho du dung phuwong phap nao di nlka, mét khi cac chirc nang da dwoc
dac ta rd rang thi chung phai duwoc chuyén dbi sang dang ma tlr d6 co thé
chuyén thanh chuwong trinh PLC. Qua trinh nay dwoc thye hién bang cach
chuyén dbi cac chirc nang thanh 1 chudi lién tiép biéu thirc boolean, va tir dé
chuyén thanh ngén nglr PLC. Mét khi quen véi k§ thuat nay, ta cé thé dé dang
chuyén déi sy dac ta chirc ndng thanh biéu thirc boolean bat k& 1a n6 duoc
dac ta bang phwong phap nao.

Ta ciing c6 thé d&c ta toan bo hé théng diéu khién logic bang biéu thirc
boolean, mac du viéc dung biéu thirc Boolean thueéng kém hiéu qua vé mat
thoi gian thiét ké va khong dé hiéu dbi véi nhirvng nguoi chua cé kinh nghiém
vé cac hé théng diéu khién. Giai phap dung Boolean du sao di niva cling tiét
kiém dwoc khong gian biéu dién trén gidy khi thiét ké.

Trong cac phuwong phép Iap trinh cho diéu khién trinh tw trén thi phuong
phép so db chirc ndng c6 wu diém hon céc phwong phép khac. Cho nén
chuong nay chon phuwong phép so dé chirc ndng dé lam co sé chinh cho viéc
thiét ké diéu khién trinh ty.

11.3 Cac thu tuc tbng quat dé thiét ké bai toan trinh tw

Trong bai toan diéu khién trinh tw, dé& thuc hién moét cach co hé thong
cong viéc dieu khién va tranh t0i da nhirng thi€u sét, nham lan thi tha tuc dé
thiét ké bai toan trinh tw bao goém cac bwéc nhuw sau:

Buwérc 1: Xay dung so dé phoi hop thao tac cong nghé cia may hodc hé thong
thiét bi can diéu khién.

Day la cong viéc co yéu cau twong ty nhw khi bat tay vao viéc thiét ké

moét may méi. Nguwdi thye hién sé can clr vao yéu cau hoat déng cQa may dé

tlr d6 hinh dung va phan tich ra mét trinh ty cac thao tac that chi tiét ctia cac
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khau chap hanh hodc tivng bd phan chdp hanh cla may ciing nhw sy hoat
dong gilra chung.

Qua trinh phan tich va thyc hién viéc phdi hop cac chuyén déng hodc cac
thao tac thuwong dwoc thuc hién dwédi dang mét so dd phdi hop. So dd duoc
thwe hién dwéi dang cac dai hinh chir nhat d&t ké tiép nhau. Méi dai twong
trwng cho dién bién theo thoi gian qua trinh hoat dong cua mot khau chép
hanh hodc mét bé phan chip hanh nham thwc hién mét thao tac cong nghé
nao do.

So d6 phdi hop cac thao tac cong nghé cho phép nguoi thiét ké hinh
dung toan bd qué trinh hoat déng ctia may hodc cla hé théng thiét bi bao gdm
trinh tw cac thao tac va thdi diém bat dau ciing nhw két thic thwc hién cla
tirng thao tac. So' dd phdi hop nay sé la co sé& cho viéc soan thdo chuong
trinh diéu khién trén PLC cling ddng thoi 14 tai liéu gdc cho viéc hiéu chinh sy
lam viéc may hodc hé théng vé sau.

Buwérc 2: Lap so dé khéi diéu khién trinh tu.

Can ct vao so dd phdi hop cac hoat dong hodc cac thao tac cla cac bd
phan chap hanh trén may thiét ké, nguoi can bo kj thuat sé thuwc hién mot
cong viéc twong tw tiép theo 1a 1ap so dd khdi diéu khién trinh tw (dang lwu d6
(flowchart) hodc so d6 chirc nang (funtion-chart)). Céng viéc nay la mét buéc
tiép can hon niva cGa qua trinh diéu khién. Tuy theo mirc dd quen st dung
céach biéu dién nao ma ngudi thiét ké sé lwa chon cac phwong phap biéu dién
qua trinh didu khién d& moé ta chudi trinh tw cac thao tac cong nghé ciing nhw
cac tin hiéu didu khién cho tirng thao tac.

Buwére 3: Chuén bi phén ciing va mé té céc tham sé vao/ra.

Cong viéc lwa chon cac co ciu chap hanh nhw lwa chon cac loai dong
co, xylanh khi nén hodc xylanh dau ép, lwa chon céac loai van diéu khién,..., c6
lién quan mat thiét v&i qua trinh diéu khién da téng hop do nhiéu yéu té nhuw
dac tinh ky thuat cda co cau tac dong co phu hop voi may thiét ké hay khong,
két cdu c6 phu hop hay khong, khdng gian c6 cho phep b tri loai co' cAu tac
dong do hay khong; va mét yéu to quan trong cé tinh chét quyét dinh I3 thoi
gian va téc do dap rng cua co céu tac dong dwoc lwa chon cé phu hop, théa
man v&i yéu cau phdi hop trén may hay khéng.

Nguwoi thiét ké phai lwa chon ky dé tim kiém cac co cau tac dong phu hop
nhat va mé ta day du cac thong sb kj thuat cla co clu tac dong, chang han
nhw cac gia tri dién ap, dong dién tac dong vao dong co dién hay tac dong vao
cac van dién tir diéu khién cac van khi nén. C4c tin hiéu trén c6 lién quan mat
thiét véi cac tin hiéu ngo ra ctia PLC. Twong tw, cac tin hiéu tlr cac cam bién;
phdn anh trang thai cla co clu tac dong, dwoc dwa dén cac ngd vao cla
PLC.

Théng qua viéc lwa chon va mé ta cac tham sbé vao/ ra nay, nguoi thiét ké
sé& cung cap cac sb liéu can thiét cho viéc thiét ké cac mach giao tiép gitra
PLC vé&i mach cong suat clia cac co ciu tac dong, xac dinh sb ngd vao/ ra dé
Iwva chon PLC thich hop.
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Buworc 4: Lap trinh.

V6i day du cac div liéu dwoc cung cép tir cac buwdc thwe hién & trén,
cong viéc tiép theo clia ngwdi 1ap trinh & soan thdo chwong trinh diéu khién
cho PLC dé thyc hién viéc diéu khién may hodc hé thdng hoat déng dung cho
chu trinh da thiét ké. Tuy theo kha nang quen siv dung loai ngdn ngi lap trinh
trén PLC ndo ma nguwdi lap trinh sé& chon lwa dé soan thdo chwong trinh. Vi
cac chwong trinh don gian, cac phan mém cla cac hang cho phép bién dich
duwoc chwong trinh dwoc viét tir ngdn nglk nay sang ngdn ngir khac.

Buwdrc 5: Chay thtr va hoan chinh chuwong trinh.

Pay la cong viéc hét strc tw nhién phai thL_P(; hién sau khi lap trinh. Viéc
chay thir chwong trinh dwgc thye hién trong 2 ché §é:

Ché do gia lap (ché dod offline): Cho chay chwong trinh va theo déi dap
ng clia cac ngd ra théng qua cac dén LED. Beén LED & ngd ra cy thé sé biéu
thi cho tin hiéu xuat & ngd ra cho co cau tac déng va dap (rng clia ching.

Ché doé thwe (ché do online): Sau khi da chay thir va diéu chinh chuong
trinh trong ché d6 gia lap hoan hdo. Chuyén ché dd hoat dong trén PLC va ndi
phan mach giao tiép vé&i mach cong suat dé diéu khién may chay trong ché do
thwe. Trong ché dé nay, véi cac dap ng thuc cla cac co ciu tac dong khi
khong tai va khi c6 tai sé gitp cho ngudi 1ap trinh hiéu chinh chwong trinh 1an
cudi trwde khi dwa vao van hanh thuc sw trong san xuét.

11.4 Céau trac cia bai toan diéu khién trinh tw

Mbt bai toan diéu khién trinh tw c6 thé chia l1am 4 phan :
e Chuéi trinh tw

e Kiéu hoat dong

e Cac thdong bao

e Kichhoatngdra.

Méi lién hé gitra cac phan dwoc biéu dién theo so @b hinh 11.3.

11.4.1 Chuéi trinh tw

Hat nhan cla diéu khién trinh tw 14 chudi trinh tw. Chwong trinh diéu
khién theo cac buwdc da biét duoc xir ly & day. Cac budc trinh tw riéng é
dwoc kich hoat phu thudc vao diéu kién chuyén tiép.

11.4.2 Kiéu hoat dong

Diéu kién cho cac ché do hoat dong khac nhau dwoc xt ly trong phan
kiéu hoat déng. Cac loai hoat dong sau thwdng dwoc str dung trong ky thuat
diéu khién .

a. Ché dé tw dong:
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Trong ché dd tw dong, sau khi tin hiéu kh&i dong dwoc kich hoat thi tr‘njh
tw diéu ‘khién xay ra 6’, cac chudi trinh tw hoan toan tw dong khong can den
bang diéu khién . Co' cAu chap hanh sé& dwoc diéu khién theo chudi trinh tw .

b. Ché dé tay hay hoat déng theo buwéc

Trong ché d6 hoat theo tirng buwdc thi chubi trinh tw duwgc chuyén tiép
bang tay .O' ché dd nay con cé thém sy phan biét : chuyén tiép co diéu kién
va chuyén tiép khong diéu kién. Ché dd lam viéc nay dung dé kiém tra
chwong trinh trong van hanh va xa ly 16i .

c. Ché do thiét bj

Trong ché d6 nay, tirng co' cdu chap hanh cé thé dwoc tac dong bang
tay ma khong phu thudc vao chwong trinh diéu khién. Cac khéa an toan van
cd hiéu lwc trong ché do nay.

Cac ché do lam viéc khac nhau dwoc diéu khién & bang didu khién. Tuy
theo ché dd hoat ddong dwoc diéu chinh ma chudi trinh tw xuét Iénh va phan
thdng bao tiép nhan tin hiéu duwéi dang tin hiéu san sang, tin hiéu chuyén tiép,
tin hiéu khéa va tin hiéu hién thi.

Tin higu tlr bang
diéu khién

A 4

Kiéu hoat dong Thanh phan
T théng bao:

Vitricobdn  Cho phép Loai hoat dong

| ] L3

Chubi trinh tw

Hién thi buwéc

\ 4

Cac khoa

\4 A 4 \4
Kich hoat ngd ra

Co céu chap hanh

v

Hinh 11.3: C4u tric ctia mot bai toan diéu khién trinh tw
Dbi véi mbi ché dd hoat ddng thwérng phai chi y dén qui téc an toan.
Céc qui tac an toan nhét c6 thé duoc tém tat sau day :

e Cac tinh trang nguy hiém gay tai nan cho ngw®i, may méc ciing nhw
vat liéu phai dwoc tranh.

e May méc phai dwgc & trang thai dirng yén (khong hoat dong) khi
nguon co dién tré lai néu xay ra tinh trang mat dién.
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e Céac cong tac dirng khan cap va cac cong tac gidi han an toan phai
ludn & trang thai san sang khi cé sw cb. B&i vay cac thiét bi bao vé
nay can phai c6 tac dung trwc tiép dén phan cong suét clia co céu
chap hanh.

e Trong trwdng hop xay ra sy cd dit day hay ndi dat thi hé théng khong
duwoc phép tw khéi dong cling nhw khong dwgc phép hoat dong.

Cac qui tdc chung nay dwoc thue hién tly theo mdi nhiém vu diéu khién.

11.4.3 Cac thong bao

Trong phan chuong trinh nay, cac thong bao can thiét cla diéu khién
dwoc dat & bang diéu khién. Cac thong bao diéu khién bao gém chi thi ché do
hoat dong dwgc dat, chi thi s6 bwéc hién hanh va chi thij 16i xay ra.

11.4.4 Kich hoat ngo ra

Céc lénh thyc hién cac budc don clia chudi trinh tw dwoc kich hoat trong
phan chwong trinh xuat I&nh, ddng thdi né dwoc lién két vai tin hiéu sdn sang
ctia phan ché d6 hoat ddng va cac tin hiéu khoa tir qua trinh xtr ly. O day can
lwu y dén céac Iénh diéu khién bang tay cta co ciu chip hanh trong ché do
hoat dong thiét bi.

* Pic diém cua diéu khién trinh tuw:
Céc dac diém quan trong nhét cua diéu khién trinh tw c6 thé ké ra nhw
sau:

e Cac budec trinh tw dwoc thuc hién ké tiép nhau theo mét trinh ty xac
dinh cho tru’é’g. Trinh tw nay chi co th~é bi anh hwéng khi co tin hiéu
“cho phép chudi trinh ty "va “reset chudi trinh tu”.

e Khi c6 tin hiéu “cho phép chuédi trinh tu” va diéu kién chuyén tiép dwoc
tac dong thi buwdc sau dwoc thyee hién.

e Viéc dong mach cho bwdc ké tiép phu thudc vao diéu kién chuyén tiép
duwoc diéu khién tlr qua trinh hay théng qua cac diéu kién thdi gian.
Khi bwéc sau dugce set thi buéc trwede dd phai bi reset.

e Cac I6i trong mot chudi trinh ty c6 thé dugc xac dinh va phan tich mot
cach nhanh chéng. Viéc tim I0i gi¢i han trong cac bwdc dwoc set va
diéu kién chuyén tiép clia chung, cac 16i dwgc tim ra & day.

e Khau an toan dwoc thiét 1ap khong phu thudc vao trinh tw chuong

trinh va tin hiéu cta né duoc lién két véi cac khau twong tng cla
phan kich hoat ngo ra.

11.5 Cac ky hiéu

_ Viéc biéu dién diéu khién trinh tv dwoc thuc hién theo so d6 khéi. N6
bieu dién van dé dieu khién can giai quyét, khong phu thudc vao cach thirc
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thwe hién clia n6é nhw ché do hoat dong, sw 1ap dat day dan ciing nhw vi tri Iap
d&t. So dd khéi bd sung thém cach mé ta hoat dong Nh& d6 cac yéu ciu can
thiét trong hoat déng va cong nghé duoc biéu dién c6 dong, ré rang. Nhw vay
so dd khéi ciing 1a mét cong cu thich hop dién ta qui trinh cong nghé gitra nha
san xuat va ngudi st dung. Dang biéu dién cho diéu khién trinh tv dwoc cho
theo bang 11.1.

Y nghia Ky hiéu
Ky hiéu chung cho buwéc | |
n : Bwéc thuwe hién n
xxx: Tén bwdc thwe hién XXX
Lénh:
A : Loai lénh.
B : Tén goi va tac dung cla cac lénh A B C

t&i thiét bi dwoc gidi thich bang chiv ( vi
du : bang tai dirng )
C : Vi tri ngat cta Iénh.

Puwoérng dan tac dung ( >
n : s6 ki hiéu cta vi tri ngét

Tém tét clia cac dwong dan tac dung
X,Y,Z:Tén cac diéu kién dwoc mo ta
ngan hay & dang chir.

Ky hiéu cac cbng logic. L L 1]
> 1: Cong OR
& : Céng AND
=1: Céng XNOR

Cac ré nhanh
& AND &| z1|
NN

Béng 11.1: Céc ky hiéu

11.6 Buwéc trinh tw

Mot bwée trinh tw dwoc cho nhw h|nh vé 11.4. Phan trén co ki hiéu “n” 1a

s6 budc, phan dwéi ding d& mé ta ngén chirc nang clia buédc. Buwéc “n” dugc
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>

set néu tat ca cac ngd vao “I” cé gia tri logic “1”. Cac ngd ra “Q” & budc duoc
set c6 gia tri “1” va sdn sang dé set cho budc tiép theo ( n+ 1 ). Budc sé bi
reset néu nhw budc sau ( n+ 1) dwoc set. Ngoai ra mdt buéc co thé bi anh
hwédng b&i tin hiéu reset “ R” va tin hiéu tw do “ F “.

Tin hiéu dén t& bwéc trwde 1 I Diéu kién chuyén tiép
Chuyén tiép ‘
khéng diéu kién. F — N L Qq
Chophép F —
R— Text
a

Hinh 11.4: Ky hiéu ctda mét budc véi cac ngéd vao va ra

Vi du sau la mét chwong trinh biéu dién moét buéc twong (rng trong diéu
khién trinh tw. Day la trwong hop don gidn nhat gdm c6 mét khau nhé véi
cbng AND dat & ngd “S”. Khau trinh tw nay c6 thé bi Reset v&i lién két OR
thém vao & ngd “R”.

R FII
Xod bang viéc Set | ‘ ‘ ‘
budc sau (n+1) ——
>1 &
| |
R S
1

Bit memory
Q Q

Trong thé hién chwong trinh thi mét buwéc dwoc set twong ng véi mot
bit memory.

CAu trac cha chudi tuan ty twong tng trinh tw cac bwédc diéu khién cla
dw an. C6 2 phwong phap biéu dién :
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Buwéc co ban Buwéc co ban
—— Diéu kién khéi dong 1
Buéc 1 Lénh 1
Buwoc 1
Lénh 2
—— Diéu kién chuyén _| Diéu kién chuyén
— tiép cho buwdc 2 tiép cho bwéc 2
Buwéc 2 Lénh 3 BU&G 2
Lénh 4 D z
_|_ Diéukién chuyén
——  Diéu kién chuyén tiép cho buoc 3
tiep cho buéc 3
Budc 3 Lénh 5 Budc 3
So dé biéu dién theo DIN 40719 So dé biéu dién theo IEC-SCE5A

Hinh 11.5: Céac cach biéu dién theo cac chudn khac nhau

_ O hai phuong phap biéu dién trén, chwong nay chi trinh bay so' d6 biéu
dién theo DIN 40719.

11.7 Cac lénh biéu dién trong so’ dd chirc ning

_ Cac lénh cho g’r ngd ra ctia mot bwdc & phan kich hoat ngd ra cia khau
diéu chinh dwoc dién vao dong bén phai ciia hinh chir nhat cla ky hiéu buéc.
Ky hiéu Iénh theo bwédc dwoc ky hiéu nhw sau:

I I

Text

Q

Vung A: Cho biét loai Iénh.
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Vung B: Chi tac dung cua lénh gidi thich bang chir (vi du ddng co cd
dién, den H1sang . . .).

Vung C: Ky hiéu vi tri ngat ca I&nh xuét. Néu vi tri ngét khong tén tai thi
c6 thé bd vung nay.

Mbi ky hiéu c6 thé s& dung nhiéu ngd vao véi cac tac dung khac nhau.
Cac tac dung dac biét dwoc ky hiéu théng qua chir cai:

Ngb vao cho phép: “F”.

Ngb vao reset: “R”.

Ngd vao cho cac thdng bao lai: “RC”.

I\/[cf)t ky hiéu Iénh chg duwoc quyét djnh vé cac ngd ra, hoac g’wo’c biéu dién
triee tiép bang dwong dan tac dung hqéc sO [énh cta né duoc Qién vao vung C.
Cac ngo ra dwoc ky hiéu “RC” dung dé théng bao lai tir khau diéu chinh.

Cac loai Iénh sau c6 thé dwoc dién vao ving A:

Lénh Y nghia
D Lénh tri hoan thoi gian
SD Lé&nh tri hoan thoi gian va dwoc duy tri
NSD Lénh tri hoan thoi gian va khdong dwoc duy tri
NS Lénh khéng dwoc duy tri
R Reset lai cac phan ttr da bj set
S Lénh dwoc duy tri
SH Lénh dworc duy tri trong trwéng hop mét dién
T Lé&nh gidi han thoi gian
ST Lénh dwoc duy tri va gi&i han thdi gian

* Lénh NS (khong duwogc duy tri)

Lénh NS chi ¢6 tac dung khi nao buéc phu thuéc dwoc kich hoat. Néu
bwéc sau dwgc dong mach thi Iénh NS khéng con tac dung nira.

Vi du Iénh Biéu dién so dé logic
102 11.0 MO.0 MO0.3 10.2 11.0 MO.0
|| 1 | - '
5 F—INs[@o0 vansON ]
| MO0.3 &

| Q0.0
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* Lénh NSD (tri hoan th&i gian va khéng dwoc duy tri)

Lénh NSD tac dung nhu 1énh NS‘, viéc xuét 1énh xay ra tuy thudc vao qua
trinh cda thoi gian tri hoan “t” dwoc diéu chinh trwéec.

Vi du lénh Biéu dién so dé logic

M1.5 10.7 104 M1.2

10.7 104 M1.2 &
|| L 1]
5 NSD| Q0.5 Quat ON,
T37=3s

3s
| M1.5 I 0

Q0.5

*Lénh T (gi®i han thoi gian )

Lénh gi¢i han thoi gian bi xo& théng qua mét buwdc. N6 déng dién sau
mot théi gian xac dinh néu bu’c'yg: con tich cwe. Néu budc thoat khadi trwde thoi
gian dinh tru¢'c thi I€nh cling mat tac dung theo.

Vi du lénh Biéu dién so dé logic
M0.6 11.0 10.1 M2.2
1.0 10.1 M2.2 [ |
|| L[ &
6 T|Q1.2 Tin hiéu canh —
bao T37=10s

10
| Mo.6 37 1] 5

&

| Q1.2

*Lénh S (duy tri)

Lénh duy tri dwoc set trong mét budc va gitr luén sau dé néu nhw budc
khoéng con tac dung nira. B&i vay l1énh S phai dwgc x6a béi Iénh reset ( R) &
mot buédc khac.
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Vi du Iénh Biéu dién so db logic
0.4 1.0 111 1.2 M14 112 Mo3 104 110 111
|| | IR IR I
3 s | @03 MotoroN | 9 e
| |

| mo.3 R S
|_| i
12 _| R | Q0.3 Motor STOP | :

&
| M1.4

Q0.3

* Lénh SD (tri hoan th&i gian va dwgc duy tri )

Lénh SD co6 tac dung nhw Iénh S. Tuy nhién ngd ra c6 tac dung sau qua
trinh thoi gian tri hoan “t” dworc diéu chinh trwdc.

Vi du Iénh Biéu dién so dé logic
M15 10.7 MO5 102 11.0 M2.1
0.2 10.7 11.0 M2.1
|| LR LR]F 21 8
5 {sD|Q0.7 VanON.T38=5s || | [
R S
=0 1
| M0.5
M3.0
| 38 | T o
12 +—R | Q07 Van STOP
| M1.5 a
| Qo7

* Lénh SH (duy tri trong truérng hop mét dién)

Lénh SH co6 tac dung nhw Iénh S nhwng sau do lénh dwoc duy tri, néu
nhw vi mét nguyén nhan nao do dién ap cung cap bi mat.
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13 SH Van ON

* Lénh ST (duy tri va gi&i han thdi gian)

Lénh ST c¢6 tac dung nhw 1énh S. N6 ciing con dugc set néu nhu budc
phu thudc khdng con dugc Set niva va chi kéo dai trong mét khoang thoi gian
“t” dwoc diéu chinh trudc.

Vi du Iénh Biéu dién so dé logic
02 14 M2.2 _ M14 M05 102 114 M22
|| | F |F L]
5 —|ST|Q1.SCc‘>iON.T39=63 | >1 &

T39

]:68
0

12 |— R |Q1.5 CoiOFF |

| M1.4

Q1.5

11.8 Cac ché d6 hoat dong, canh bao va xuat Iénh

Tuy theo yéu cau diéu khién ma nguoi van hanh co thé dat trang thai
hoat déng cula thiét bi & cac trang thai hoat dong khac nhau. Tuy theo ché do
lam viéc dwge dat ma chi cho tin hiéu ngd ra & cac diéu kién xac dinh.

MGt hé thong diéu khién trinh tw day di bén canh chudi trinh ty con bao
gom ché dé lam viéc, cadnh bao va xuat 1énh.

Trong chwong nay chi trinh bay ché d6 hoat dong véi cac canh bao, hién
thi bwdc va xuét 1énh trong diéu khién trinh tw, cac ché dd hoat dong bao gém:

e Ché do tw dong
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e Ché do tay (ché dd bwdc don khong cé diéu kién)

11.8.1 Bang diéu khién

Giao tiép gitba ngudi van hanh va hé théng diéu khién Ia bang diéu khién.
Bang diéu khi(fan gom co tat cé cac géng tac chon lwa ché dcf)‘, nut n’hén phuc
vu theo yéu cau clla ngwoi diéu khién. Ngoai ra trén bang diéu khién con co
cac bo chi thi dé canh bao.

Bang diéu khién dwoc s dung trong chuong nay cé dang nhu sau:

1 d Ty dongltay Q4 (X)  Bao ché db ty dong
2 © chépnhanché do

13 ©  Cho phép hoat déng Hién thi budc

14 @ Dirng ® ® ® ®
Q3 Q2 Q1 Qo0

Hinh 11.6: Bang diéu khién tiéu biéu diéu khién trinh tw

Dé tranh trung cac nut nhan ciing nhw cac dén béo véi cac yéu ciu cong
nghé dé&t ra cho cac bai téan diéu khién thi cac nut nhan va cong téc trén bang
diéu khién dwoc ky hiéu la 11, 12, 13, 14 va cac dén bao Ia QO ... Q4 v&i Q0..Q3
l& bd ma chi thj bwdc trinh tw con Q4 13 bao ché do tw dong.

Nhiém vu cla cac nat nhan, cong tic nhu sau:
Céng tac11:  Tw dongltay

Chon ché d6 hoat ddng. Néu I1 = “1” |a ché d6 tw dong, 11 = “0” 1a ché do
tay.

NGt nhdn 12:  Chap nhan ché do

Khi I1 = “1” (ché d6 tw dong) thi khi tac dong 12 thi chudi trinh tw dwoc d&t
vé vi tri co ban (vi tri co ban) va & Ian tac dong ké tiép thi ché do tw dong
dwoc thue hién. Néu chudi trinh tw dang sdn sang & vi tri co ban thi chi can
tac dong mot 1an 12 ché dd tw dong dwoc thwe hién.

_Khi I1 = “0” (ché d¢ tay) méi lan tac dong 12 sé di dén budc ké tiép trong
chudi trinh tuw.

Nut nhén 13:  Cho phép hoat déng

NUt nhan phai dwgc tac dong & ché do hoat dong theo budc don 18, dé
kich hoat ngd ra clia méi bwéi.

Nuat nhdn 14:  Dirng

Két thuc ché d6 hoat dong tw dong khi dén bwéc cudi clng trong chudi
trinh tw.
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11.8.2 Cac khau ché d6 hoat dong cé canh bao

Céc ché d6 hoat dong clia diéu khién trinh ty sé& thwc hién x@ Iy tin hiéu
tor péng dieu khié‘n va thiét bi cung cap cho chudi trinh tw céac tin hiéu diéu
khién dwoc yéu cau nhu:

BO: Xung dé tr& vé vi tri co ban cta chudi trinh tw

B1: Cho phép chuyén sang budc ké tiép co diéu kién

B2: Cho phép chuyén sang buéc ké tiép khong cé diéu kién chuyén mach

B3: Diéu kién khoi dong chuébi trinh tw

Céu trL]c‘ chwong trinh cla cac ché do hoat dbng vé&i cac tin hiéu vao va
ra theo yéu cau nhuv sau:

Bang diéu khién: Thé”:o‘;’t‘igrfgé do Bang diéu khién:
Ty dongitay 11— —— Q4 —» Hién thj hoat dong
Chipnhanchéds — 12 —» tw déng
Cho phép hoat déng B —»
Dirng — 14— "
Chuoi trinh tw:
| BO | Xung V& vi tri co ban
Thiét bi: | Bl _»! Chophép 1
Nut nhan khéi dong | SO —p B2 | Cho phép 2
I B3 —»| Kh&idong
Chuéi trinh tw:
Vi tri co ban thiétbj  — GMO0 —» B st renn.
0 nh6 budc 0 - MO cﬁg pggp 3
O nh¢ bwéc 1
dén M1...Mn
O nhé buwécn Bang diéu khién:
Hién thi bwéc

Hinh 11.7: C4u tric chuong trinh diéu khién trinh tw theo céc tin hiéu vao/ra

Ghi chu:

Tin hiéu cho phép 1 dbi véi chuyén mach tiép theo co didu kién (tw dong)
Tin hiéu cho phép 2 ddi v&i chuyén mach tiép theo khong diéu kién (tay)
Tin hiéu cho phép 3 di véi viec xuét [énh

Duwéi day la cac doan chuong trinh cho cac khau trong ché d6 hoat dong véi:
Cac tin hiéu vao la cac ngd vao 11, 12, 13, 14, 10, GMO va MO

Cac tin hiéu ra la Q4, B0, B1, B2, B3 va cac 6 nh¢ phu la B10, B11 va B12.
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Metwork T 1be trang thdi &0 niit chdp obin 12
12 B11 B0
l [ .1 ¢
— | 1 /0 ¢
E11
5 oo —
RS
I2
1 ;1
| /| R
Tin hiéu BO:
Metwork 2 styng o 1od vé vitd od bdn ofa chuditrimh 1y
B10 EMD 04 1 MO BD
| [ [ ;1 | [ 1 g
1 1 1/ 1 1 /1 ¢ )

Tin hiéu Q4 va B1:

Metwork 3 Rioche dé hoatdéng ty ddng va cho phep 1

BMO B10 (20| o4 B1
l | 1]
— | 1 1 e o—( )
RS
B12 MO
l ]
— | 1 il
1"
l
— ¢ |
Tin hiéu B12:
MNetwork 4 & phd k&t thiic thiic ch€ dd 1y ddng
o4 14 B12
| 1
{ | | | 5 DUTH
RS
04
11
{ /| R1

Tin hiéu B2: Cho phép chuyén mach tiép theo khéng diéu kién

Metwork & Cho phépchuyén sang bude k€ 1€ khdng didu kién
B10 I B2

— )

Diéu kién kh&i dong cho chudi trinh tw (xt ly mot 1an)

Hetwork 8 Eidy kign kbdidong chuditinb v (3P 1¥ m&t 1dn)
50 BMO B3

— | | < D

Diéu kién kh&i dong cho chudi trinh tw (xt ly 1ap lai)
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Hetwork 7 Bidy kign kbdi déng chuditimb v (30 1¥ lEp lald
50 B13 BMO B3

11 ’

— oot | | { )

RS

— Bf1 —r

Cho phép Iénh:
Network 8 Cho phep lénnh
11 12 B4

— |

o4

— |
Poan qhuo’ng trinh trén Ia chwong trinh tbng quat cQa cac ché do hoat

dong v&i diéu khién trinh tw. Tuay theo tirng bai toan cu thé ma ta sé gan cho

cac ngo vao 11, 12, 13, 14, 10, Q4 cac ngd vao va ra twong &ng; GMO, MO, BO,

B1, B2, B3, B10, B11 va B12 gan cho cac 6 nhé M twong tng.

11.8.3 Hién thi bwéc trinh tw

Tin hiéu hién thi G& canh bao trang thai hoat dong cua thiét bi duoc 1ap
trinh san trong cac khau ché dé hoat dong.

Lt
s

Tin hiéu dé cap cho hién thj buwéc la sy két hop cla cac 6 nhé cla cac
buwéec.

11.8.4 Xuét Iénh

Trong phan xuét I&énh cla diéu khién trinh tw thi 1&énh xuat dwoc lién két t
tin hiéu cho phép Iénh v&i 6 nh& bwdc trinh tur.

11.9 Cac vi du rng dung
Trong cac vi du s& khong trinh bay phan két néi day véi PLC niva. Phan
nay yéu cau ban doc ty thwc hién.
11.9.1 May phay don gian
M6 ta hoat dong:

Khi &n nut khéi dong S1 thi ban may di chuyén vé hwéng phai. Khi ban
may gap cdng tac hanh trinh S2 thi tw déng quay nguoc tré lai. Trong chiéu
chay nguoc, néu ban phay dung cong tac hanh trinh S3 thi tw dong dao chiéu.
Qua trinh ¢t thé 13p di 14p lai.

Khi &n nat dirng SO thi ban phay tiép tuc quay cho hét chu ky va chi dirng
lai khi tr& vé vi tri co ban (gi¢i han trai).
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Thue hién viét chuwong trinh diéu khién may phay nay theo phwong phap
trinh tw.

So dé céng nghé:
START STOP
5@ %@
Ban phay
o[ [
Gi¢i han trai Gidi han phai

Hinh 11.8: So' dé cong nghé may phay don gidn

So dé diéu khién theo trinh tuw:

M1.0)[ s NGt nhan khéi dong S1 (10.1)
Q .
R[O—— Nut nhan dirng SO (10.0)

O nh¢ khéi dong tat (M0.0)
Ban phay & gi¢i han trai, 10.3

1 —{NS| Ban phay chay vé huwéng phai (contactor K1), Q0.0
S| O nhé khéi dong, M0.0

Quay phai
(M1.1)
P—Bén phay & gi&i han phai, 10.2
2 —{NS| Ban phay chay vé hwéng trai (contactor K2), Q0.1 |
Quay trai
(M1.2)
P—— Ban phay & gi&i han trai, 10.3
3 — R| O nhé& khai ddng, M0.0
Két thuc
(M1.3)

Hinh 11.9: So dé diéu khién theo trinh tw may phay don gian
Bang ky hiéu:

Ky hiéu | Djachi | Chdi thich
Cac bién vao
S0 | 10.0 | Nut nhan dirng, NC
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S1 10.1 NUt nhan khéi dong

S2 10.2 Cong tac hanh trinh béo gi¢i han phai, NC

S3 10.3 Cong tac hanh trinh bao gidi han trai,NC

Céc bién ra

K1 Q0.0 Contactor diéu khién ban phay chay vé hwéng phai
K2 Q0.1 Contactor diéu khién ban phay chay vé hwéng trai

Chuwong trinh
Biéu dién & LAD:

h1.1

R1

RS

ouT——)

Hetwork 1 Buoc co han
0.1 k1.0
| | H
l [ 5 QuT
RS
0.0
| |
l f [ F1
Network 2 Buaoc 1. Cluay phai
k0.0 0.3 k1.0
| | | | | |
1 /] 1 /] 1
1.2
| |
| |
Network 3 Buoc 2: Cluay trai
1.1 0.2 k1.2
| | | |
l | | f [ 5 ouT
RS
k1.3
| |
l | F1
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Network 4 Buoc 3: Ket thuc

P12 0.3 m1.3
| | |
— | | 7 = ouT H

R5

1.1

| |

1 | 1

m0.0

0.0

[
| /]

Network 5 Thuc hien nhiem vu trong buoc 1: Contactar K1,
0.0

<)

MO0
—( 5 )
1

Network 6 Thuc hien nhiem wu trong buoc 2: contactor K2

hA1.2 0.1

)
Network 7 Thue hien nhierm vu trong buoc 3

W13 0.0

| ——r)
1

Biéu dién & STL:

Network 2 Buoc 1: Quay phai
Network 1 Buoc co ban yp
LDN MO0.0
LD 101
AN 10.3
LDN 10.0
A M1.0
NOT
LD M1.2
LPS
NOT
A M1.0
_ LPS
= M1.0
A M1A1
LPP —
= M1.1
ALD
LPP
O M1.0
- M0 ALD
) O M11
= M1.1
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Network 3 Buoc 2: Quay tréi Network 5 Thuc hien nhiem vu trong
LD M11 buoc 1: Contactor K1
LD M1A1
AN 0.2
= Q0.0
LD M1.3 S MOO. 1
NOT "
LPS . .
Network 6 Thuc hien nhiem vu trong
A M12
_ buoc 2: contactor K2
= M1.2
LD M1.2
LPP = QO0A
ALD - '
9 M1.2 Network 7 Thuc hien nhiem vu trong
= M1.2
buoc 3
Network 4 Buoc 3: Ket thuc I&D ,\%l 63 1
LD M1.2 "
AN 10.3
LD M1A1
O MO0.0
ON 10.0
NOT
LPS
A  M13
= M13
LPP
ALD
O M13
= M13

11.9.2 Bang chuyén dém tao
M6 ta hoat dong:

Khi &n nat khéi dong ON thi béng chuyén thuing hoat déng. Khi thung dén
vi tri thi dirng lai va bang chuyén tao hoat dong. Néu sb lwong tao dém duoc
béng 12 thi bing chuyén tao dirng. Bang chuyén chay tiép cho dén khi mot
thung th& hai dung vi tri thi dirng lai. Qua trinh dworc I&p di 13p lai cho dén khi
nao an nut OFF.

So dé céng nghé:
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/BﬁNG CHUYEN TAO

O O O O O
' )
B&na chuvén tao K O

0000

X0

. Cam bi€ntdo

0000

00

N

I | |
T w
O ON Bana chuvén thuna I
Cam bi€n
thung

. OFF
N\

Hinh 11.10: So' dé céng nghé bang chuyén dém tao
Bang ky hiéu:

Ky higu | Bja chi Chu thich

Céc bién vao

OFF 10.0 Nut nhan dirng, NC

ON 10.1 NGt nhan khéi dong hé thdng

CB_tao 10.2 Cam bién tao, NC

CB_thung | 10.3 Cam bién thung dung vi tri, NO

Cdc biénra

K1 Q0.0 Contactor diéu khién bang chuyén tao
K2 Q0.1 Contactor diéu khién bang chuyén thung

So dé diéu khién theo trinh tw:
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(M1.0)[ S}—— Nt nhén khéi dong S1 (10.1)
Q )
RO—— Nt nhan dirng SO (10.0)
S0 (10.0) & nhé khi dong tt (M0.0)
B.chuyén tao dirng

1 —NS| B.chuyén thung hoat déng (contactor K1), Q0.0
o S| O nhé khéi dong, M0.0

| B-chuyen thung R| Xoa bo dém tao C1

(M1.1)

Thung dung vi tri (10.3) Cam bién tao (10.2)

2 L [NST Bo dém tao, C1 (12 qua)
NS | B.chuyén tdo hoat ddng (contactor K2), Q0.1

| B.chuyén tao

(M1.2) )
,— Da da sob lwgng tao cho thung (C1)
3 — R[ O nhé kh&i dong, M0.0
L Kétthuc
(M1.3)

Hinh 11.11: So' dé diéu khién theo trinh tw bang chuyén dém tao

Chwong trinh
Biéu dién & LAD:
Hetwork 1 Buoc co ban

0.1 k1.0
|
=N s o—

RS

| 1
|I| R1

Network 2 Buoc 1: Bang chuyen thung

0.0 0.1 1.0 B11.1
| | | | | H
—| o 1 /] l [ = ouT
RS
hi1.2
| |
0.0
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Network 3 Buoc 2: Bang chuyen tao
I0.3 h1.1 k1.2
| | | | | | H
RS
k1.3
| 3
0.0
S -
Network 4 Buoc 3 Ket thuc
1 M2 n1.3
| | | | H
l [ | [ E] ouT
R
1.1
— | S

0.0
| |
| /1
Network 5 Thue hien nhiem vu trong buoc 1
b1 Q0.0
| | s
| | S )
MO.0
—(s)
1
Network6  Thuc hien nhiem wu trong buoc 2
1.2 =01

— )
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Network 8 Thuc hien nhiem wu buoc 3
k1.3 k0.0
| | !
| {(R)
1

Chwonng trinh biéu dién & STL:

Network 1 Buoc co ban
LD 101
LDN 10.0
NOT

LPS

A M1.0
= M1.0
LPP

ALD

O M.0
= M1.0

Network 2 Buoc 1: Bang chuyen
thung

LDN MO0.0

AN Q0.1

A M1.0

LD M1.2

ON 10.0

NOT

LPS

A M1A1

= M11

LPP

ALD

o M1

= M1.1

Network 3 Buoc 2: Bang chuyen tao
LD 10.3
EU

A M1.1
LD M13
ON 0.0
NOT
LPS

A M1.2
= M1.2
LPP
ALD

Network 4 Buoc 3: Ket thuc
LD C1
A M1.2
LD M11
ON 10.0
NOT

LPS

A M13
= M1.3
LPP

ALD

Network 5 Thuc hien nhiem vu trong
buoc 1

LD M1A1

= Q0.0

S MO0.0,1

Network 6 Thuc hien nhiem vu trong
buoc 2

LD M1.2

= Q0.1

Network 7 Dem tao
LD M1.2

AN 10.2

LD M11

CTU C1,12

Network 8 Thuc hien nhiem vu buoc
3

LD M1.3

R MO0.0, 1
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11.10 Cau héi va bai tap
BT 11.1 Dén giao théng
M6t giao 16 hinh &nh va c6 ché d6 1am viéc nhw hinh 11.12

So dé coéng nghé va gidn do thoi gian

boéng-Tay do

boéng-Tay vang

Pong-Tay xanh

Nam-Béc dé

Nam-Béc vang

Nam-Béc xanh

—

I

|

I

|

I

|

I

|

|

I

|

I

|

I

|

I

|

j |

! 60s 10s 60s | 10s
v ;

1 |

|
|
|
I
7
|
|

Hinh 11.12: So d6 céng nghé dén giao théng va gian do thoi gian

210



Chéu Chi Burc

11 Diéu khién trinh tw

Bang ky hiéu
Ky hiéu Dia chi Cha thich
S1 10.0 Cong tac hé thdng
H1 Q0.0 bong-Tay do
H2 Q0.1 bong-Tay vang
H3 Q0.2 Doéng-Tay xanh
H4 Q0.3 Nam-Béc dé
H5 Q0.4 Nam-Béc vang
H6 Q0.5 Nam-B&c xanh

Khi bat cong tac S1 vé vi tri “ON” thi hé thong den giao thong hoat dong
theo so do thoi gian trén. O vi tri “OFF” thi toan bd hé thong dén tat.

Hay viét chwong trinh didu khién theo phwong phéap trinh tu.

BT 11.2 Xe chuyén nguyén liéu
4 XE CHUYEN NGUYEN LIEU S — N
VAN
CCINGTAC CONGTAC
SENSOR RANITHUELYC SENSOR
X l T BONG
TUNG BUDC
THUNG CHUA
@ START
@ STOP
N\ /
Hinh 11.13: So db céng nghé xe chuyén nguyén liéu
Bang ky hiéu
Ky hiéu | Dia chi Cha thich
Start 10.0 Kh&i déng hé théng, thudng hé.
End 1 10.1 Céng tac hanh trinh & tram x&, thuwéng déng
Fill 1 10.2 Cam bién bao xe réng, thwong déng.
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End 2 10.3 Cong tac hanh trinh tram nap, thwong déng.
Fill 2 10.4 Cam bién bao day, thuwdng hé.

Stop 10.5 Dwng, thwérng dong.

Step 10.6 Ché d6 buéc, thuwong hé.

Auto 10.7 Ché d6 tw déng, thudng hé.

Dir A Q0.0 Xe chay vé huwéng A

Dir B Q0.1 Xe chay vé hwéng B

Y1 Q0.2 Van xa nguyén liéu

Y2 Q0.3 Van thay lyc

Mé ta hoat déng
Xe van chuyén nguyén liéu hoat déng nhw sau:
* Xe van chuyén nguyeén liéu co thé thyc hién qua cong téc chon ché do:
- Ché do tw dong: 10.6
- Ché d6 buwéc: 10.7

* Vi tri co ban: Xe & vi tri cong t&c hanh trinh End 2 (10.3 va xe chua
duoc lam day.
Ché dé tw déng:

Khi xe & vi tri co' ban va cong tac chon ché do dat & ché do tw dong, khi
nhan nat khéi dong (10.0) thi van xa Y1 mé, vat liéu dwoc d6 vao xe, cadm bién
Fill 2 dung dé nhan biét xe da dwoc dé day. Khi xe day thi van xa Y1 mét dién
va xe chay vé huwdng B sau thdi gian 6n dinh 5s, xe dirng lai tai B (tram nhan
nguyén liéu) khi cham cong tac hanh trinh S2. Xy lanh thay lwc cla thiét bj xa
dwoc didu khién va tdm chan trén xe dwoc md vat liéu dwoc rot vao bdn
chiva. Khi xe xa& hét vat liéu cam bién S4 phat ra tin hiéu 1, pit tdng thdy luc
cUa thiét bi x& mét dién, tAm chan tr& vé vi tri cii, xe dirng 5 gidy sau d6 chay
vé huwéng A. Chu ky hoat dong duoc I3p lai.

Néu trong chu ky hoat dong ma ndt “dirng” duoc &n thi qua trinh van tiép
tuc cho dén khi xe trG ve vi tri co ban (xe rong va & tram nhan nguyén liéu) va
dirng han.

Ché dé buérc:
O mdi budc thwe hién phai thong qua nit nhan “start”.

Vi du : khi 4n “start” xe dung vi tri van xa dwoc mo, khi xe day thi S3 tac
dong, van xa dong lai. Néu tiép tuc an “start” thi xe chay vé hwéng B.

_ Hay viét chwong trinh diéu khién xe chuyén nguyén liéu nay theo diéu
khién trinh tuw.

212



Chau Chi Purc 11 Biéu khién trinh tw

BT 11.3  Thiét bi vé nwéc chai

\/

/TH||fE'T Bl VO Van x4 N
NUGC CHAI
Vi tri trén cha Cam bign
cdn v6 nude gidi han trén
Két dyng chai
(000
Vi tri dugi cha Cam bién
cdn vé nuidc gigi han dugi O O O
Bang tai duda chai O O o
ollelle;
I o v,
1
Cam bign o bén bao
vitri
@ Khdi dgng

Hinh 11.14: So db céng nghé thiét bj vé nuéc chai

Béang ky hiéu

Ky hiéu Dja chi Cha thich
S1 10.0 Gidi han trén cla can vo nudc, thuwdng dong
S2 10.1 Gidi han dwai cla can vé nuéc, thwong dong
S3 10.2 Cam bién vi tri chai, thuong hé
S4 10.3 Kh&i déng hé théng, thwong hé
S5 10.4 Chai dung vj tri trong két, thwong hé
K1 Q0.0 Van xa nuéc
K2 Q0.1 Ha can vé nuéc xudng
K3 Q0.2 Nang can v6 nuéc 1én
K4 Q0.3 Bang tai van chuyén chai réng
K5 Q0.4 Dén bao két day
Mé ta
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Thiét bi vé nwéc chai hoat ddng nhu sau:

Trwdce khi van hanh thiét bi vO nuwéc chai thi cac chai réng phai dwoc dat
Ién bang tai. Néu sau dé nut nhan kh&i déng ( 10.3) duoc tac dong, thi bang
tai s& van chuyén chai rong vai thoi gian tri hoan ban dau la 1s. Bang tai dirng
lai khi c6 mot chai dén cadm bién vj tri (10.2).

Bay gi&r can v nudc sé ha tir trén xudng, khi dén gioi han dwi (10.1) thi
dieng lai, sau d6 1s thi van xa sé duogc mé& do nwdc vao chai, van xa sé dong
lai khi chai day th&i gian lam day kéo dai khoédng 3s.

Sau khi van x& déng lai 1s thi can vé nwédc dwoc nang lén, dén gioi han
trén (10.0) thi dirng lai. Sau do6 1s thi bang tai van chuyén chai rong lai tiép tuc
va qua trinh cw the Iap lai.

Chai da db day nwoc dugc dua sang bang tai dwa chai vao két khi bang
tai chai rong hoat déng, khi chai dung vi tri trong két thi cé mét tin hiéu phat ra
(10.4). ) )

Qua trinh duoc Iap di lap Ia,i cho dén khi nao so lwong chai, trong két du
12 ’th‘l dén bao sang Ién va hé thong dirng lai. Qua trinh mai lai bat dau khi nut
nhan kh&i dpng duwoc tac d@qg. .

Hay viét chwong trinh dieu khién sir dung phwong phap trinh tuw.

BT 11.4 May udn thanh kim loai

So dé céng nghé:

Khéi dong Y3
N Cyl.2 Cyl.1

© TF=
o— J><

S5 se V4 P
5 4

Ccyl.3 /J z \/\Q‘r‘

Y5 /] A

!

Hinh 11.15: So' d6 céng nghé may udn thanh kim loai

&

Cac thanh kim loai can dwec udn mét dau theo theo mét khudn cho truée
(so d6 cong nghé). Qui trinh hoat ddng clia may nhw sau:

- Thanh kim loai can udn dwoc dat [én khudn ubn

- An nut khéi dong SO thi xy lanh Cyl.1 ha xubng dé gir |4y thanh
kim loai.
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- Khi thanh kim loai dwoc gitr chat (nhan biét béi cong tac hanh trinh
S2) thi xy lanh Cyl.2 ha xudng dé ubn thanh kim loai vuéng géc
trwdc. Sau khi ubn xong thi tw dong nang Ién nhe céng téc hanh
trinh S4.

- Khi xy lanh Cyl.2 tr& vé vi tri co ban (nhan biét béi S3) thi xy lanh
Cyl.3 dwoc day dé udn thanh kim loai & giai doan uén cubi theo
dinh hinh ctia khuén uén. Khi xy lanh Cyl.3 dén vi tri S6 thi tw dong
rat nguoc vé.

- Khi xy lanh Cyl.3 rat vé& dén vi tri co ban (nhan biét b&i S5) thi xy
lanh Cyl.1 cling rut vé vi tri co ban cGa né (nhan biét béi S1). Luc
nay thanh kim loai dwoc tw do. Nguwoi st dung cé thé 13y ra va dat
mot thanh kim loai méi vao. Va mét chu ky mai lai cé thé bat dau.

Hay viét chwong trinh diéu khién st dung phwong phap trinh tuw.

BT 11.5 May doa miéng éng kim loai

Ong kim loai can dwoc doa miéng theo mot khudn cho trwéc (so dd cong
nghé).

So db cong nghé:

Kh&i déng Cyl.2: Doa A: khudén A
@ — B: khuén B
S4

S0
S6
S| P ss L
Cyl.3: C&r chdn ‘ 3 | Cyl.4: Bbi khuén
miéng ong ‘
| I ' !
? |
S3

Cyl.1: Kep 6ng

s1
Hinh 11.16: So' dé céng nghé méay doa miég éng kim loai.
May hoat déng nhwv sau:

Nguwoi van hanh dat dng kim loai cdn doa miéng vao vi tri sao cho
miéng 6ng phai cham vao cr chan miéng 6ng. Sau d6 &n nGt nhan SO, xy lanh
Cyl.1 sé& kep 6ng lai. khi 6ng da dwoc kep thi c&r chdn miéng éng tw dong rut
vé. Xy lanh Cyl.2 s& ha xuéng doa miéng éng theo khudn A. thdi gian doa
khdang 3s. Sau d6 xy lanh Cyl.2 rut vé va khudn B dwgc xylanh Cyl.4 dwa
vao. Sau khi khuén B dwoc dwa vao thi xy lanh Cyl.2 ha xubng dé doa miéng
éng theo khuén B. Twong tw nhw khuén A viéc doa khoang 3s. Sau d6 xy lanh
Cyl.2 tr& vé vj tri co ban cla né va xy lanh Cyl.4 cling rut khudn B vé va dat
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khudn A vé vi tri san sang cho 6ng kim loai ké tiép. Sau khi miéng 6ng da
dwoc doa theo khudn B xong thi xy lanh kep ong Cyl.1 co vé tha ong kim loai
khdi ham kep. Xy lanh Cyl.2 dwgc day tré vé vi tri chdn miéng éng. Mét chu ky
mai lai c6 thé bat dau.

Hay viét chwong trinh diéu khién st dung phwong phap trinh tw.

BT 11.6 Bon trén

Hai loai chéat Iéng‘ khac nhau duoc tron va duwgc nung néng dén moét nhiét
do xac dinh theo so d6 céng nghé nhw hinh vé.

M6 ta hoat dong:

Sau khi nat nhan SO dworc tac ddng thi van Y1 mé& cho chat lbng A vao
bon dén cong tac gi¢i han mirc S2 thi dong lai. Sau do dong co khudy duoc
cap dién va van Y2 dwoc mé. Khi cong téc gi¢i han mirc S3 tac dong thi van
Y2 déng lai va dién tré nung H dwoc cap dién. Cam bién nhiét S4 théng bao
nhiét da dat dén nhiét dd cho trwdc thi dién trd nung va dong co khudy mét
dién va van Y3 dwoc mé. Khi cong tdc bdo mirc S1 thong bao rang bdn da xa
hét thi van Y3 déng lai va mét qué trinh méi dwoc 13p lai néu nat nhan SO
duwoc tac déng.

So do cong nghé:

bong co
khudy )
. Kh&i dong
—{—

Y2

—— S3

S2

S4

S1

Hinh 11.17: Bén tron
Bang diéu khién:
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I1 d Tuw dong/tay Q4 ® Bé&o ché dd tw dong
2 @ Chép nhan ché do

13 ©  Cho phép hoat dong Hién thj buoc

v O o ® ® Q ®

Q3 Q2 Q1 Qo

Bang ky hiéu:

Ky hiéu | Bia chi Chu thich

Céc bién vao

11 11.1 Cong tac tay/ty dong

12 11.2 Chép nhan ché do

13 11.3 Cho phép hoat déng

14 11.4 Dung

S0 10.0 NGt nhan khéi dong

S1 10.1 Céng tac hanh trinh bao mwc chéat 16ng 1 (bdn réng)
S2 10.2 C6ng tac hanh trinh bao mwc chét [dng 2
S3 10.3 Cong tac hanh trinh bdo myc chét 16ng 3
S4 10.4 Cam bién nhiét do

Céc bién ra

Qo0 Q0.6 Chi thi bw¢ gia tri 1

Q1 Q0.7 Chi thj budc gia tri 2

Q2 Q1.0 Chi thj budc gia tri 4

Q4 Q1.1 Chi thi ché d6 tw dong

Y1 Q0.0 Van Y1, van mé& Q0.0="1"

Y2 Q0.1 Van Y2, van m& Q0.1="1"

Y3 Q0.2 Van Y3, van mé& Q0.2="1"

H Q0.3 Dién tré nung

M Q0.4 DPong co khuay

Hay viét chwong trinh diéu khién st dung phwong phap trinh tw.
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12 An toan trong PLC

12.1 Khai niém va muc dich

~Antoan clia mét thiét bi dién khéng chi cha y dbi v&i PLC ma con chu y
den tong thé cac hoat dong bén ngoai may moc va thiet bi. Sy an toan clia
mot trang b| dié‘n phai dwoc thye hién khéng phu thudc vao loai diéu khién, vi
du dieu khién bang contactor hay PLC.

Khai niém an toan dwoc hiéu theo nghia kha ndng ctia mot hé thdng coé
tac dung trong mét gi¢i han cho trwéc trong mét khodng thoi gian xac dinh ma
khéng c6 nguy hiém xay ra. An toan chi c6 thé dat dwoc trong khodng gi¢i han
cho trwéc. Cac gi¢i han nay thudc vé cac diéu kién méi truéng nhu:

- Nhiét dd

- béé&m

- Sy tac déng co khi

- Bao duwdng dung

- S dung dung

- Thoi gian hoat déng

Muc dich cla an toan la:

- Khéng gay nguy hiém dén tinh mang va strc khde con ngudi
- Bao dam cho may mac, thiét bj trwdc cac sw c¢d dang tiéc

- Binh thwérng trong céac trwdng hop 16i

122 Hwhéng & PLC

Trong thuc té chi ra rang 95% tat ca cac hw hong la do thiét bi ngoai
vi. Cac hw héng co thé la:

- Dut day dan dén thiét bj hay khau diéu chinh

- Céac hw héng & co cdu chap hanh nhw nat nhan, cong tac, cong
tac hanh trinh.

- Hw héng & khau diéu chinh.

Con dbi véi hw héng do PLC gay ra thi vao khoang 5%. Hau hét 1a do
céac khéi vao/ra, bd xt ly trung tdm hay nguén cung cép.

Hw héng & céc thiét bj diéu khién dwoc phan bb nhw sau:
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v

v

Hw hdng Céc chirc nan i
5% 9 Thanhghi
°| doPLC 10% |trung tam
25%
B6 nho
s 25%
Hw héong &
0, ~ N
95% ngoai vi 90% Ngd vao/ra

Bus hé théng
25%

Nguén cung cap
25%

_ Tir so d6 trén, ta co thé phan doan dwoc cac 16i xuét hién & dau dé
tim 16i & thiét bj ngoai vi hay & PLC.

e Cac I6i ngoai vi c6 thé nhan biét, néu:
- T4t ca cac ngd vao/ra ctia PLC c6 LED hién thj
- V6i sy giup d& cla thiét bj lap trinh (d&t & ché do Online)
- Néu céac théng bao 16i cé thé dwoc thye hién véi phan mém

e Cac 16i & PLC c6 thé dwoc nhan biét néu cac trang thai bén trong hé théng
duwoc chi thi véi cac LED bao trang thai, vi du nhuw:

- Giam sat chuong trinh diéu khién, diéu khién chu ky
- Kiém tra nguén cung cap
- Giam sat nhiét dé

Bén canh d6 céac I8 cling c6 thé dwoc in ra & dang van ban dé dé tim 16i.

12.3 Cac quan diém vé ky thuat an toan & PLC
12.3.1 Cac 16i nguy hiém va khéng nguy hiém

~ Cac 16i co thé xuét hién trong diéu khién & mot vi tri bt ky. Khi mot 16i
xuét hién, n6 co thé Ia I16i nguy hiém hay khong nguy hiém tly thudc vao anh
hwéng nao ma né gay ra dbi vai trang thai tin hiéu thwc hién

e Céc I6i nguy hiém duoc xem la nguy hiém, néu:
- Gay hai dén sy an toan cho con ngwdi va may mac, thiét bi
- Céc 16i nay can phai dwoc ngdn ngira

- Tac dung clia né phai dwoc ngan ngra déi véi hoat ddong an toan cla
thiét bi.

e Céc I6i khéng nguy hiém, néu:
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- Khéng tac hai dén sy an toan
- N6 c6 thé dwoc xi ly, vi du véi cac ngat bao 16i
- Cét truyén dong.

Cac 16i nguy hiém va khong nguy hiém c6 thé xuat hién Ia 16i tich cyc (tin
hiéu “1” & ngd ra, dang Ié ra né phai la “0”) hoac 16i khong tich cwc (tin hiéu

“0” & ngd ra, dang I€ ra no phai la “17).

12.3.2 Céc cach giai quyét cho hoat déng an toan cua thiét bj diéu khién PLC
Khong co mot giéi phap ky thuat an toan nao cd gia tri chung cho tat

ca cac van deé dieu khién, vi moi sy diéu khién c6 dac diem riéng, dieu kién

cdng nghé, trinh tw hoat dong, qui luat va diéu kién moi treong. Tl do, doi voi

méi thiét bi phai dugc quyét dinh 1ay phwong phap ky thuat an toan nao aé

tranh duwoc cac sy co dang tiéc cho nguwoi va may moc. Hién tai van chua cé
giai dap thda man vé phan cirng va phan mém cho van dé an toan.

. Cac nha ché tao PLC da dwa vao céac chuirc nang an toan cla thiét bi
dieu kh,ién PLC. Chung giup cho ngu¢i dung tranh duwoc tinh trang dirng may
cua thiét bj tw dong dé thwe hién cé chat lwong va hiéu qua cao.

C6 thé tom tat cac cach giai quyét cho hoat dong an toan nhu sau:
- CAutric PLC an toan

- Thiét bj gidam sat bén trong hé thong ctia PLC (giam sat hoat dong
chwong trinh (watch-dog), phwong phap danh dau kiém tra).

- Thiét ké dung (sw dong mach lai, dirng khan cép, thoi gian giam
sat, dw phong ...)

- Lap trinh an toan khi dwt day

- Cac mach an toan cao

- L&p mach bao vé cac ngé ra
. Cac mach an toan cao

Cac mach an toan cao la cac thiét b diéu khién phu duoc thuc hign &
ngd ra clia PLC cho chirc nang an toan. Cac thiét bi dieu khién nay dam
nhan chirc nang an toan riéng cho thiét bj diéu khién

- Cac “khoéa”
Cac khoa can thiét dé tranh cac trang thai dong mach khéng mong
muon. Co cac loai “khdéa” cirng khac nhau sau:

*Khéa 2 ng6 vao (hinh 12.10)

Truong hop nay chi st dung déi véi cac mach diéu khién dong co
quay phai, trai dung contactor. Con trong PLC khong bat budc.
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*Khoéa ngbé ra (hinh 12.11)

O day cac ngé ra dugc khéa chéo 1an nhau si dung tiép diém
thworng dong. Diéu nay tranh cho cac contactor diéu khién dong co
quay phai va quay trai déng cung luc.

Loai khoa néy & I?LC la loai khoa dugc chi dinh bat budc, vi hién
twong dinh tiép diém cha contactor va 16i lap trinh gay ra.

24 Vde —/

10.0 ‘ 10.1 ‘ 10.2 ‘ 10.3 ‘ 10.4 ‘ 10.5 ‘ 10.6 ‘ 10.7 ‘ M —

PLC

L+

Q0.0‘QOJ ‘QO.Z‘QO.G}‘QO.4‘Q0.5‘QO.6‘QO.7

Hinh 12.14: Khoa 2 ngé vao

* Khéa do nhéan 2 tay cung luc

10.0 ‘ 10.1 ‘ 10.2 ‘ 10.3 ‘ 10.4 ‘ 10.5 ‘ 10.6 ‘ 10.7 ‘ M

Q0.0‘ Q0.1 ‘QO.Z‘QO.B‘QO.4‘Q0.5‘QO.6‘QO.7

PLC
L+ 1

K2 K1 24 Vde
K1 K2 “V
“Phai” “Trai”

Hinh 12.15: Khéa 2 ng6 ra

Trong khoa nay can phai lap

“Dung” “Nang” “Ha” “Tren” “Duoi”
s1| s2| s3] sa| ssl trinh sao cho viéc tac dong
e A nat nhan trong mét thdi gian
24 Vde = xac dinh (vi du 0,2s).
10.0 | 10.1 [10.2 | 10.3 [ 10.4 | 10.5 [ 10.6 | 10.7 | M * Céng tic giéi han an toan
PLC ~ O mét thiét bi nang, néu cong
Q0.0/Q0.1|Q0.2|Q0.3|Q0.4|Q0.5(Q0.6|Q0.7| L tac hanh trinh bl hu héng thi
. . . . B . B . + ~ z . > N a
s& c6 nguy hiém xay ra, vi vay
s10| s11 | can phai c6 cac cong tac
Tren' o7 o/ "Duel V=" hanh trinh an toan va dén bao
Ki| k2 tiep diem bj hw héng.
“Nang” “Ha” ==

Hinh 12.16: Str dung céng tac gi®i han an toan

- Céng tic béo vé déng cor

Cong tac bao vé dong co la mét cong téc 3 cuc bdo vé qua tai cho
dong co. Chung dwoc lp dat trwc tiép vao mach dién chinh cla
dong co duoc diéu khién. Tin hiéu hoi tiép vé cla cong tic bao vé
déng co duoc ndi vao ngd vao clia PLC.
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“OFF" “ON’ F2 D D

S1 S ‘ F1
}, _____ \.._. “Bao ve dong co” K1
24 Vde —/

10.0 | 10.1 | 10.2 | 10.3 | 10.4 | 10.5 | 10.6 | 10.7 | M |

PLC

|
Ll
Ll
[

F1

>>| I>>| >
Q0.0(Q0.1({Q0.2|Q0.3|Q0.4{Q0.5{Q0.6|Q0.7| L+

24 Vde —
K1

Hinh 12.17: Str dung cong tic bdo vé déng co trong hé théng diéu khién bang
PLC

- Céng tic dirng khan cép
Cong tac dirng cip phai dwoc tach ra khdi khau truyén dong va thiét
bi diéu chinh. Théng qua tac dung cla né cé thé tranh dwoc sw nguy
hiém cho ngudi va thiét bi.
Tét ca céc thiét bi canh bao khong dwoc phép tat khi co sy tac dong
b&i nut dirng khan cap. Chang gitp cho biét trang thai sw cb xay ra.
Hinh vé duéi day vi du mot mach “DUNG KHAN CAP”.

“OFF” “ON”

T l

Ss1| S5 ©

f-7 W K6 W 24 Vde =
]

L1

F1

s9
10.0 [10.1|10.2 [ 10.3 | 10.4 | 10.5|10.6 [ 10.7 | M
PLC
S10|-
1L |Q0.0{Q0.1| 2L [Q0.2|Q0.3| 3L |Q0.4|Q0.5
K4 7 K3
HIT H2
N K1 K’? K3] K4

Hinh 12.18: Vi du mach “DUNG KHAN CAP” trong hé théng diéu khién bang
PLC
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Cac contactor K1, K2 Ia cac khau khdng nguy hiém vi vay khong can thiét

phai cat mach béng nut dirtng khan cip S9. Cac dén H1, H2 Ia cac thiét bj
canh bao. Cac contactor K3, K4 dung dé diéu khién cac dong co, day la khau
nguy hiém nén nhét thiét phai bi cat dién néu nat dirng khan cap S9 dwoc an.
Khi nut dieng khan cép S9 dwoc tac dong thi cac contactor K5, K6 mét dién,
céc tiép diém K5, K6 dwoc ndi véi ngd vao 10.4 (dung cho dirng khan cép) sé
tré vé trang thai binh thwéng (thwong hé), théng qua chwong trinh K3 va K4
sé bj méat dién.

Lap trinh an toan khi dirt day

Lap trinh an toan khi dit day c6 nghia la khi it day & mét tin hiéu ngd
vao thi cling khéng c6 nguy hiém )(éy ra. Vi du trong hinh 3.15 la trwdng
hop dit day sé khong xay ra sw ¢ nguy hiém.

Sw dut day co thé gay ra tac dung nguy hiém, néu tin hiéu “0” ngan can
sw cat truyén dong, déng mach truyén dong hodc ngén can cac canh bao
nguy hiém. Nguoc lai s dut day co thé khong gay nguy hiém, tin hiéu
“0” cét truyén dong, ngan can sy déng mach truyen dong va dong cac
canh bao nguy hiém, mac du khéng cé nguy hiém tén tai.

T sy suy doan nay c6 thé dwa ra cac yéu ciu sau cho céc tin hiéu ngd vao:

Bg} ph{é\t tin hiéu dé truyén dong phai cé tin hiéu “1” khi tac dong né (vd:
tiép diém thwong hé).

Bo phat tin hiéu dé cat truyén dong khi tac dong phai co tin hiéu “0” (vd:
tiép diém thwdng dong).

- - B0 phat tin hiéu dé canh bao nguy hiém,
khi tac dong hay biéu thi nguy hiém phai

>

c6 tin hiéu “0” & ngd vao PLC

but day tao ra Néu mot bd phat tin hiéu trong diéu

7

T tin hiéu “0” khién thi hanh nhiéu chirc nang thi can phai
dwoc xem xét, chirc nang nao can dugc thyc
10.0 hién trwdc cling nhw chirc ndng nao biéu dién
sy quan trong & k¥ thuat an toan. O’ day phai
PLC d&t ra cau héi: Sy diéu khién xay ra nhu thé

nao khi dit day?

Q0.0

Vi sw xem xét cé tinh nguyén tic nay

cho phép thiét bi diéu khién tir chuwong trinh
K1 thwc hién an toan & cac bwdc tiép theo. Néu
cac yéu cau an toan dwoc dat cao hon, thi 16
nguy hiém phai dwoc nhan biét théng qua cac
, bién phap phu va ngan cén cac tac dung cua
Hinh 12.19: Sw co dit ddy = pg,

12.4 Bao vé cac ngo raPLC
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Trwong hop cac ngd ra ciia PLC nbi voi cac cudn khang thi can phai bao
vé cho ching dé tranh hién twong quéa ap khi ngd ra mét dién. Tuy theo ngd ra
duoc thiét ké cho (rng dung ma c6 thé sir dung céc linh kién thich hop dé bao
vé.

12.4.1 Bao vé ngo ra dung Transistor

Ngé ra S7-200 DCTransistor cé diode zenner dé bao vé cho né. Viéc lap
thém mét diode bén ngoai cling gitp cho viéc bdo vé ngd ra khi tai mac véi
cudn cam dé tranh qua ap trén cac diode ndi. C6 hai cach I&p cac mach bao
vé nhw hinh 12.20 va 12.21 (trich tlr sé tay S7-200). Trong trwérng hop nay
cling ¢c6 thé str dung mach bao vé dung diode hoac diode két hop v&i zenner
nhuwng dién ap Uz cla Zenner phai lay dén 36V.

0 1 Diode 1N4001 o |
’ 0 T+VDC gai%tgwong . o LI s &l ES\r;er 82vs
L - YY) g YY)
ar Lot g Lot
g

12.4.2 Bao vé ngo ra Role c6 ngudn diéu khién DC

Trong trvong hop nay nguoi ta thwong st dung mang dién tré/tu dién va
dién ap dieu khién co thé dén 30VDC.

12.4.3 Bao vé ngé ra Role va ngd ra AC c6 ngudn diéu khién AC

Khi st dung role hodc ngd ra AC dé dong cat tai 115V/220 VAC, thi
c6 thé bdo vé bang dién tré/tu dién hodc cling co thé siv dung Varistor dé gisi
han dién ap dinh nhwng chd y réng dién ap lam viéc cla Varistor it nhat phai
I&n hon 20% dién ap lam viéc binh thudng.

/
_ Voc

It

0
R ¢ O day minimumR =12 Q
t — | — y
e vDC
-~ YYVT’\l_AJ+ C=1K

Cuonday —~ O day K 1a 0.5 uF/A dén 1 pF/A

Hinh 12.18: Mach b3o vé dung dién tré/tu dién cho ngé ra relay c6 nguén diéu
khién DC

o R>0.5 x Vrms dbi v&i role
R <
Q Mov C =0.002 pF dén 0.005 yF
o déi v6i mdi 10 VA ciia tai

Cudn day

Hinh 12.19: Mach béo vé ngé ra relay c¢é ngudn diéu khién AC.
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12.5 Cau hoi va bai tap
BT 12.1: Hay giai thich tai sao nut nhan dirng phai la thwéng déng va nat
nhan kh&i déng phai la thwdng hé?

BT 12.2: Hay cho biét diéu gi xay ra néu mét nat nhan thuwong déng dwoc
str dung d& m& may trong mot hé théng khi day ndi véi nit nhan bi dit? Va
diéu gi xay ra cho moét hé thdng cé nat nhan thudng hé dwoc st dung lam nat
nhan drng khi day ndi véi nat nhan bj det?

BT 12.3: Hay vé so dd ndi day cho PLC cé cac ngd vao dwoc nbdi véi mot
cam bién PNP va mot cam bién NPN. Cac ngd ra dwoc ndi vdi hai dén bao
coéng suat nhd 24VDC, hai relay 24VDC dé diéu khién hai contactor twong
&ng. Trong mach cé gén hé théng dirng khan cép.

BT 12.4: Hay vé so d6 dién va so dd khi nén cho mét hé thdng diéu khién
béng, PLC. H§ thong bao g(‘)m’ céac linh kién duworc liét ké dwdi day. Trong mach
c6 gan hé thong dirng khan cap.

- Mot dong co 3 pha/50 HP

- Mot cdm bién NPN

- M6t nat nhan thwong hé (NO)

- Mét cong téc hanh trinh thweng déng (NC)
- Hai dé&n bao cong suét thap 24VDC

- M6t van c6 2 cudn day 24VDC.
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13

Chuyén diéu khién két ndi cirng sang
diéu khién bang PLC.

13.1 Két n6i ngd vaol ra ciia PLC tir mét so do diéu khién c6 tiép diém

Trong nhiéu trwéng hop, can cai tao mot hé théng diéu khién voi relay

va contactor thanh hé thng diéu khién voi PLC. MGt cau hdi dat ra la chung ta
can gitv lai nhitng phan nao trong hé théng diéu khién, con phan nao sé loai

bé di?

Dé dé dang trong viéc chuyén dbi, cé thé ap dung phuong phap sau dé

chuyén dbi tr mot hé théng diéu khién cii sang diéu khién véi PLC:

e Vé phan cing:
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Xac dinh cac bo tao tin hiéu (vi du: nit nhan, cong tic, cdm bién . . .)
can thiét nhat trong hé thdng diéu khién, méi bd tao tin hiéu tly theo
loai tao ra tin hiéu nao nén duwoc két ndi v&i mot ngd vao cua PLC
twong tng, vi du néu bo tao ra tin hiéu nhi phan thi duoc két néi voi
cac ngd vao sb, con bd tao ra tin hiéu twong tw thi két ndi v&i ngo vao
twong tw (ngd vao analog). Con cac bo tao tin hiéu con lai néu khéng
can thiét thi c6 thé bé di va sé& dwgc thwe hién bang chuong trinh
trong PLC.

Twong tw xac dinh cac co cau chap hanh (d6i twong diéu khién) can
thiét nhat, thong thwdng cac déi twong nay 1a cac dén bao, contactor
chinh, van tt, .v.v.. Tuy theo loai ma méi déi twong diéu khién cé thé
két ndi truc tiép hodc gian tiép voi cac ngd ra twong rng, mdi mot ddi
twong diéu khién cdn mot ngd ra. Néu cac déi twong diéu khién can
dong diéu khién 16n thi yéu cau phéi st dung ro le trung gian. Vi du
nhw cac contactor chinh diéu khién cac dong co cdng suat Ién thi ngo
ra cia PLC s& duwoc ndi véi mot ro le trung gian va théng qua tlep
diém cla ro le trung gian dé diéu khién cac contactor nay. Con cac déi
twong diéu khién khong tac dong trwc tiép dén qua trinh diéu khién ma
chi déng vai trd trung gian hé trog cho qua trinh diéu khién nhw ro le
trung gian thi cé thé loai bé va dwoc thay thé bdng mét & nhé nao do
trong chwong trinh ctia PLC.

Sau khi da xac dinh dwoc sb lwong cac ngd vao, ngd ra can thiét va
hé thdong dién cung cap cho phan diéu khién thi tién hanh dén viéc lya
chon loai PLC phu hop.
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- Thiét Iap bang xac dinh cac ngd vao/ra v&i cac ngoai vi twong tng va
chu y ghi chu lai cang chi tiét cang tot.

- Thuc hjén viéc nobi dé,y cac ngd yéo, ngd ra clia PLC v&i céc, bo tao ‘gin
hiéu dieu khién va doi twong dieu khién.l Trong qua trinh noi day can
lu y dén cac nguyén tac an toan trong hé théng diéu khién (xem muc 4.3).

- Tat ca viéc két nbi day trong hé thdng diéu khién trudc day sé dwoc
bién doi thanh chwong trinh trong PLC.

e Vé phan mém:
Viéc viét chwong trinh cé thé thwe hién theo hai cach:

Cach 1: Tuy theo yéu cau cong nghé ma co thé thiét 1ap giai thuat diéu
khién va viét chwong trinh theo giai thuat diéu khién nay.

Céch 2: Van duy tri hoat déng clta hé théng nhu ci, hay néi khac di la
khong can thiét phai 1ap lai gidi thuat diéu khién vi tat ca da dwoc thiét ké
trong so d6 diéu khién cliing trwdc day ma chi can bién dbi so dd diéu
khién nay thanh chwong trinh trong PLC. Cach nay twong déi dé dang va
c6 thé khong bi 16i khi lap trinh.

Trong phan nay trinh bay phwong phap chuyén dbi theo cach 2 theo céac
bwé&c nhw sau:

- Thuc hién viét chwong trinh lan Iwot cho mbi ddi twong diéu khién,
moi doi tuio’ng djéu khién du’gc viét & mot doan chwong trinh va co ghi
chu cu thé dé dé dang sira 10i.

- Chi co cac diéu kién can thiét nhat cho déi twong diéu khién méi duoc
viét vao doan chwong trinh diéu khién né.

- Néu mét sé dbi twong diéu khién cé cung chung mét nhom diéu kién,
thi nhdm diéu kién nay nén duoc duoc viét rieng & mot doan chwong
trinh va cét két qua vao mét & nhé trong PLC. Néu déi twong diéu
khién nao can nhom diéu kién nay thi chi can lay két qua dwoc chira
trong 6 nh¢. Diéu nay giup cho cau truc chwong trinh mach lac va viéc
doc chwong trinh tr& nén dé dang hon.

- Céac dbi twong didu khién khoéng can thiét (vi du contactor trung gian)
sé duwoc thay thé bang mét 6 nhé trong PLC. Néu cac déi twong diéu
khién nao can dén tiép diém cla ro le trung gian nay thi chi can thay
thé bang tiép diém ctia 6 nhé.

- Tuy theo hé théng diéu khién cé phirc tap hay khdng ma coé thé phan
chia thanh nhiéu khéi chuong trinh d& dé dang trong qué trinh quan ly.

Hinh 13.1 1a mét vi du vé viéc chuyén déi mét so do diéu khién cira ra
vao co quan bang contactor thanh hé thong dieu khién v&i PLC (chi dirng lai
& viéc chuyén doi két no6i day, con chwong trinh thye hién & cac chwong sau).

Dwa vao cac bwdc trén, ta nhan t'héy,céc nut nhan, contactor can thiét
dwoc gilr lai nhw trong bang xac dinh két n6i vao/ra v&i ngoai vi va PLC dwoc
chon & day la loai CPU 224 DC/DCl/relay. Do contactor K1 va K2 khéng dwoc
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phép c6 dién ddng thoi nén theo quan diém an toan can phai khéa chéo hai
contactor nay lai v&i nhau.

Bang xac dinh két n6i vao/ra v&i ngoai vi

Ky hiéu | Bia chi | Cha thich
SO 10.0 NGt nhan dirng, thuweng déng
S1 10.1 NGt nhdn mé ctra, thwdng hé
S2 10.2 NGt nhan déng cira, thworng hé
S3 10.3 Cong tac hanh trinh gi¢i han clra mé, thwdng déng
S4 0.4 Cong tac hanh trinh gi&i han clra déng, thwéng dong
K1 Q0.0 Cuon day contactor K1, diéu khién mé clra
K2 Q0.1 Cuon day contactor K2, diéu khién déng ctra
H1 Q0.2 Dén bao ctra dang mé
H2 Q0.3 Dén bao clra dang déng

24Vdc

F(]
sork Sq.r S1|_\ 82|_\ Sg—r So4—r 24Vdc —

S3o0—¢

K2
K1

SZ*'P\'L/—T
NY%
7N

- —
St K1

K1\ K2\ > H PLC

10.0 [ 10.1 | 10.2 | 10.3 [ 10.4 | 10.5 | 10.6 | 10.7 | M

Q0.0{Q0.1{Q0.2({Q0.3{Q0.4|Q0.5|Q0.6|Q0.7| L

-G

ov

a)

K27 Ki1
H2 ol H1l H2 24vde T
ﬁg K1
b)

Hinh 13.1: Két néi ngé vao/ ra ctia PLC ttr mét so do diéu khién cé tiép diém

13.2

Chuyén déi diéu khién tir contactor thanh PLC

Contactor la moét chuyén mach béng dién. Tuy theo loai va pham vi trng
dung ma né duwoc phan thanh 2 loai la contactor chinh va contactor phu.

Contactor chinh la contactor chiu tai, no duoc st dung dé déngl, cat dién
cho tai nhw déng co, jhiét bi ch[éu sang, thiét bi nung, van tu, thang v.v...
Trong (rng dung v&i diéu khién bang PLC thi contactor chinh la thiét bj khéng
thé thiéu.
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Cotactor phu chi duoc st dung dé tang thém tiép diém trong mach diéu
khién. Chinh vi thé trong viéc diéu khién véi PLC thi cac contactor phu dwoc
thay the bang cac 6 nh¢& (bit Memory) trong chwong trinh PLC.

Cac b6 dinh thoi (timer) nhw dong mach cham hodc mé mach chém trong
mach diéu khién véi relay va contactor sé khong can thiét trong dieu khién voi
PLC, chung sé duwgc thay thé bang cac timer twong ng trong chuong trinh
PLC.

Trong viéc chuyén dbi, cac bd tao ra tin hiéu nhw nit nhan, céng tac,
cong tac hénh trinh, cém bien v.v... that sy can thiét sé dwoc giir lai. Con
nhirng tiép diem khong can thiét sé dwoc xi ly thédng qua chwong trinh.

Viéc thirc hién chuyén déi tir diéu khién bang contactor thanh PLC co thé
xem chwong 4 (két ndi day PLC v&i ngoai vi). Ngoai ra can cha y thém mot so
diém sau:

- Céc tiép diém dwoc ndi song song twong (rng 1a cac cdng OR trong
chwong trinh PLC

- Cac tiép diém dwoc ndi ndi tiép twong (ng 1a cac cong AND.

- Vé& phuong dién an toan tranh sw ¢ do dit day thi cac nat nhan
m& may phai la thuong hd (loai NO (Normal Opened)). Cac nut
nhan dirng may phai la thwdng dong (loai NC (Normal Closed)).

- M&i nut nhan, cong tac, cdm bién v.v... tay theo nhiém vu c6 thé
ndi v&i mot ngd vao (diéu nay c6 nghia la khong nhét thiét mot bo
tao ra tin hiéu nhi phan phai néi véi mot ngd vao sb).

- Mbi mot ngd ra cla PLC sé dugc két ndi voi mot doi twong diéu
khién nhw dén bao, cudn day relay, cuén day contactor. Tuy nhién
can phai chu y dén phwong dién an toan va dién ap diéu khién.
Néu dién ap cudn day relay, dén bao hodc cudn day contactor khac
véi dién ap cla cac ngd ra thi bat budc phai st dung relay lam thiét
bi trung gian.

- Hé diéu hanh trong PLC hoan toan khong biét dau la tiép diém
thwong déng dau la tiép diém thudng héd ma chi biét ngd vao PLC
co dién ap (murc logic “17) hay khéng co6 dién ap (mtrc logic “07).
Cho nén khi viét chuwong trinh can d&c biét chu y dén van dé nay
(xem lai ky chwong 7 phép toan nhi phan).

- Khi stv dung v&i cac 1énh S va R trong chuwong trinh PLC can chd y
cac qui tac sau:
o Céc diéu kién lam cho dbi twong diéu khién & murc tich cuc
(logic “1”) dwoc sty dung vé&i lénh S.
o Céc diéu kién lam cho déi twong diéu khién & murc khéng tich
cuc (logic “0”) dwoc str dung véi lénh R.

o  Khiviét Iénh S cho mét déi trong diéu khién thi nhat thiét (tay
theo yéu cau cong nghé) phai c6 mét Iénh R cho doi tuong
diéu khién do.
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o Néu lénh S duoc viét truée Iénh R thi két qué thu duoc sé la
két qua cua lénh R néulcé hai diéu kién cho S va R cung lo
mtre logic “1” nghia la déi twong diéu khién & mdre logic “0”.

o Néu lénh R dugc viét truoc Iénh S thi két qué thu dugc sé la
két qua cua lénh S néulcé hai diéu kién cho S va R cung &
mrc logic “1” nghia la doi tuong diéu khién & mire logic “1.

o Khi dé’vié't chuong trinh véi Iénh S thi khong duoc st dung
tiép diém tw duy tri (loai bo tiép diém tw duy tri).

o Tuy theo cong nghé khi st dung cac diéu kién cho lénh R thi
¢ trang thai binh thuong cac diéu kién nay phai c6 mirc logic
HO”.
13.2.1 Diéu khién thiét bi bu cong suat phan khang
So dd mach dong lyc va diéu khién

L1

L2

L3 [ [ [N [

01 1 1

KBL 1N\ KOS KO e, K1 e

012{}3 CZZH& CSLQ C4LH3

Hinh 13.1: Mach déng luc cda thiét bj déng tu bu.

L1

S1 }..\l sz}..\l K3A|7 K4A\ K5A\ KBA\ K7A

K2A / K1A|7 K1A ﬂ;‘\lK2A|K5A|K1A|K6A|K2A|K7A|

KSAW K4A 7 K4A K4A K5A K6A
KA 7 KGAW K5A 7
K3A

K1A K7A 7 K2A

K1A K4A K5A K6A K7A K8 ] K9[ K10f K11

I s s kil

Hinh 13.2: So' dé mach diéu khién bang contactor thiét bj déng tu bu
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M6 ta:
Tuy theo yéu cau ma cac tu bu cdng suét phan khang C1, C2, C3, C4

sé& dwoc dong vao Iwdi dién. Cr méi lan an nut nhan S1 thi mét bo tu bu dwoc
doéng vao lwdi dién. D& cat tu bu ra khéi luéi thi &n nGt nhan S2.

Thwc hién véi PLC:
Phan tich:

~Trong mach diéu khién st dung 2 nat nhan S1 va S2, day la cac nat
nhan can thié’t dé dong va cat tu bu cho nén can ph’éi gifftlai. Nhw vay dé thue
hién diéu khién bang PLC ta st dung 2 ngd vao so dé két ndi v&i 2 nat nhan
nay.

Trong so d6 mach diéu khién trén gébm c6 4 contactor chinh K8, K9,
K10, K11. Bay la cac thiét bi khong thé thieu va bat budc phai gilr lai dé doéng
cat tu voi lwdi dién. D& didu khién 4 contactor nay ta sé& dung 4 ngd ra cla
PLC.

Chu y: Dé don gian va khéng Idp lai nhitng mé ta nhw trong chwong 7,
cdc bai tap nay dworc st dung véi CPU 224 AC/DC/Relay.

DPé diéu khién 4 contactor chinh theo nhiém vu dat ra can dén 7
contactor phu K1A, K2A, K3A, K4A, K5A, K6A, K7A. Cac contactor phu nay la
cac thiét bi hd tro trong diéu khién bang contactor vi vay khéng can thiét phai
gilr lai. N6 sé dworc thay thé béng cac 6 nhé trong PLC.

Déi v&i mach nay, ngudi thiét ké co thé str dung hai cach 1ap trinh
Cach 1: Chuyén thanh chwong trinh theo nhw so dd diéu khién da trinh bay
Cach 2: Theo yéu cau cbng nghé dat ra

Dé rd rang, ta sé thyc hién theo 2 cach
Céch 1: theo so’ dé6 mach diéu khién contactor c6 san

~ Dé tién lgi trong qua trinh chuyén dbi ta nén 1ap mét bang ky hiéu d¢é
két ndi gitva PLC va céc thiét bi ngoai vi cling nhw cac qui doi twong rng.

Khi 1ap bang ky hiéu nén ghi chu day du thong tin dé dé dang trong
qua trinh viét chwong trinh.

Bang ky hiéu

Ky hiéu | bia chi (PLC) | Cha thich

Bién ngé vao

S1 10.0 NGt nhé&n déng tu bu vao lwdi dién, thwong he
S2 10.1 Nut nhan cat tu bu khéi lwéi dién, thuwdng hé
Bién ngé ra

K8 Q0.0 Contactor chinh K8, déng tu bu C1

K9 Q0.1 Contactor chinh K9, dong tu bu C2

231




13 Chuyén diéu khién két néi cimg sang diéu khién béng PLC Chau Chi Birc

K10 Q0.2 Contactor chinh K10, dong tu bu C3
K11 Q0.3 Contactor chinh K11, dong tu bu C4
Bién trung gian

K1A MO.1 Contactor phu K1A

K2A MO0.2 Contactor phu K2A

K3A MO0.3 Contactor phu K3A

K4A MO0.4 Contactor phu K4A

K5A MO0.5 Contactor phu K5A

KB6A MO0.6 Contactor phu K6A

K7A MO.7 Contactor phu K7A

Két nbi day véi PLC:

si | s2
AR — v
10.0 | 10.1 | 102 | 10.3 | 104 | | M
CPU 224
PLC AC/DCRLY
Q0.0|QO.1 |QO.2|Q0.3 | Q0.4| | IL

K8| K9| KI0] KII 220Vac

Hinh 13.3: Néi day céc ngoai vi véi ngé vao ra PLC khi diéu khién bdng PLC

Chuwong trinh PLC & LAD:

Network 1 Contactor phu K1 A

0o b 2 M4 MO.6 M0l 1
| [ [, || r
I [ [ 1 /] {
MO.5
M1
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Network 2 Contactor phy E24A
0.0 k0.1 k0.4 w05 w07 M0.2
| [, I | /| | /| (
— | . I o 17 ¢
MO.E
w02
| |
1 I
Metwork 3 Contactor phy K3 A
10,1 =
| ] {
1 I L )
Metwork 4 Contactor phu K44
0.3 07 0.4
| .1 | | {
1 /1 I ¢ )
k0.4
] |
| |
Metwork 5 Contactor phu ESA
M0.3 M0.2 MO.4 M0.5
[, | | | | {
l / | | [ 1 | LS )
0.5
| |
1 |
Metwork B Contactor phy EaA
W03 M0 MO5 MOE
L || | {
—] ¢ | 1 | | ¢ D
MO.6
| |
| I
Network 7 Contactor phy ETA
0.3 M0.2 M0.6 0.7
| .1 || | {
/] 1 I ¢ D
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Chéu Chi Burc

Network 8 E=
0.4 0.0
Network 9 ES
M05 0.1
| |
1 | L )
Network 10 21
MO.E (0.2
Network 11 14
M0.7 Q0.3
Chuwong trinh PLC & STL:
Metwork 1 Contactor phy K1 A Network 3
1D I0.0 LD Io.
AN M0O. 2 = Ma.
LDNH MO .4
0 MO .5 MNetwork 4
AN MO .6
0 MO.1 LDH M0 .
ALD 1D Ma.
= MO.1 o M.
ALD
Metwork 2 Contactor phy EZ2A = HO.
iﬁ %Ig ’ E MNetwork 5
& MO .4 LDNH M0
LDH MO.5 1D Mo,
o M0o.& A MO
AN Mo.? 01 MO,
0 Mo.z2 ALD
ALD = M.
= Mo.2
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Contactor phu E44
3

1
4
4
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Metwork & Contactor phy K6 A Metwork 8 =
LDH M0o. 3 1D MO .4
D MO.1 = Q0.0
& M0 .5
o M0 .6
ATD Metwork 9 Eo
B L0506 LD MO .5
= Qo1
Metwork 7 Contactor phuy ETA
10N MO 3 Network 10 9
D M0o. 2 1D MO . &
i M0 .6 = Qo2
o M0o. 7
ALD
= MO 7 Network 11 g
LD Mo.7
= 0.3

Céch 2: Theo yéu céu céng nghé

Theo cach thirc diéu khién dat ra, civ mdi lan tac dong S1 thi mét
contactor chinh dwgrc dong dién, tac dong S2 thi cat dién tdan bd.

) . Muc,dich cla viéc‘thém cac contactor phu I? dé téang th’ém s lwong
tiep diem. Neu thwc hién bang chwong trinh ta cd thé dwa truce tiép ra cac ngd
ra tir Q0.0 dén Q0.3 ma khoéng can phai qua cac 6 nhé M0.4 dén M0.7. M0.3

ciing c6 thé loai bd, thay thé truc tiép bang nut nhan S2 (10.1).

Tir viéc phan tich mach diéu khién, ta co thé lam cho chuong trinh
dwogc don gidn hon. Ngoai ra ta thay thé lubn mach tw duy tri bang mét khau

SR.

Chuwong trinh bay gi¢ rat don gian nhu sau:

Chuwong trinh dugc viét & LAD:

Network 1 ElaA
0.0 a0 ooz M
| | | | |
—l I l I 1 7 | 5 out
RS
Qoo
| |
1/
M2
|
—l I R
0.0
Ry W
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Chéu Chi Burc

Network 2 E2A

Metwork 3 E=
k0.1 Qoo

— 5 - T ——
—||D.1|—F|1

Metwork 4 ES
k0.2 G0.0 Qo

| | | ﬂ
I | I 5 ouT

RS

10.1

— | d

Network 5 Ei0
M0 01 Loz

— —— o

RS

Metwork & Ell
Mo.2 Qo2 Q03

| | | H
I | I 5 out

RS

10.1

|| m

Chuwong trinh viét & STL:
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[ 1 [ 1 [ 1
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Network 1 ElA Network 4 ES
LD I0.0 LD MOo. 2
LD Qo1 b Qo0
OH Qoo LD I0.1
ALD HOT
AN ooz LFS
LD MO.2 & ool
OH I0.0 S 001
HOT LFF
LPS ALD
4 M0.1 o Q0.1
= MO.1 = Q0.1
LFF
ALD Hetwork 5 ElD
© ﬂg:% 1D MO .1
A oo 1
Metwork 2 E7A %BT L0
LFS
. P
1D Qo. 2 = an. 2
ON 0.1 15l
ALD
Lane 0 Q.2
AN Qo3 - .
ID MO .1 = Loz
OH I0.0
HOT Metwork & Ell
LIP3 1D Mo 2
A MO.2 s 00 2
= MO.2 :
- L I0.1
ALD LPS
0 MO.2 4 Q0.3
= Mo. 2 5 Q0.3
LFF
Hetwork 3 ALD
L 0 Q.3
D MO.1 = Q0.3
LD Io.1
HOT
LPS
A Q0. a
5 Q0. n
LFF
ALD
0 Q0. a
= Q0.0

13.2.2 Thiét bi nghién

Phan nay trinh bay mét khau trong hé théng diéu khién san xuét gém
la van chuyén vat liéu nghién. Vat liéu nghién tir cbi nghién sé duwoc bang tai
van chuyén vao mot xe dat dwdi bang tai.

Qua trinh van chuyén vat liéu da dwoc nghién dwoc khdi dong néu xe
da vao vij tri van chuyén va nat nhan S1 dwgc an. bé dam bao an toan thi
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trwoc tién bang tai phai hoat dong trude 2 gidy sau d6 mai dong dién cho coi
nghién.

~ Khi xe day (dwoc bao bdi cam bién can) thi cbi nghién ngay Iap tirc b
ngat dién. Bang tai con tiép tuc van chuyén cho hét vat liéu trén bang tai
xuong xe v&i thoi gian la 3 giay.

Trong qué trinh hoat déng c6 thé dirng bang nat nhan SO.
So dé céng nghé:

Khéi dong Q) s1

@7% Drng O SO

K2 Z___ Cébi nghién

Bang tai

@) - O, 3

¢

KA1 S2

Hinh 13.4: So' dé cong nghé thiét bi nghién

So d6 mach déng Iwce va diéu khién bang contactor:

L1

L1 S0t
L2
L3 |

F2 -y F4 g S2 o~ K1

110 1 A —
STH-\ KAT)--\  K5T€¢-\ KZ] S3o--7 K3A
KIC A= A= K2 A= A=A
K3A K3A K2
F2 F4 K1
K1 K2 K3A K4T KST

—r T T

Hinh 13.5: Mach déng luc va diéu khién bang contactor cta thiét bj nghién.

Contactor chinh K1 diéu khién dong co M1 clia bang tai, contactor
chinh K2 diéu khieén déng co M2 cla c6i nghién.
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Phan tich:

Trong mach diéu khién st dung cac nat nhan SO, S1, cong tac hanh
trinh S2, tin hiéu bao xe day S3. DAy la cac tin hiéu didu khién khong thé loai
bd. Can phai cé 4 ngd vao cho cac tin hiéu nay. Ngoai ra con co tin hiéu bao
Vvé qua dong dong co la F2 va F4 cling can duoc ndi véi cac ngd vao. Mot
didu can chl y la cac nut nhan, céng téc hanh trinh, tiép diém bao vé qua
dong 1a cac khau co khi cho nén khéng thé thay déi du’c_rc ma phai st dung lai
(nghta la gitr nguyén tinh nguyén thay cda no). Nén khi chuyén thanh chwong
trinh thi van dam bao hoat dong dung theo yéu cau cong _nghé ma so dd mach
diéu khién b&ng contator thé hién va khong c6 sw thay déi nao véi cac bo phat
tin hiéu nay.

Cac contactor chinh K1 va K2 can phai c6 2 ngd ra dé diéu khién
Contactor phu K3A dwoc thay thé bdng mot 6 nho.

Cac bo dinh thoi K4T duoc thay thé bang mét timer OFF delay, K5T
dwoc thay thé bang mét timer ON delay.

Bang ky hiéu

Ky hiéu | bja chi (PLC) | Chdu thich

Bién ngé vao

SO0 10.0 Nut nhan ding, thuweng déng (NC)

S1 10.1 Nut nhan khéi dong hé thdng, thueng hé (NO)
S2 10.2 Cong tac hanh trinh, bao xe dung vi tri (NO)
S3 10.3 Tin hiéu bao xe day, thwong dong (NC)

F2 10.4 Tiép diém bao vé qua dong M1, (NC)

F4 10.5 Tiép diém bao vé qua dong M2, (NC)

Bién ngé ra

K1 Q0.0 Contactor chinh K1, diéu khién d.co nghién M1
K2 Q0.1 Contactor chinh K2, diéu khién d.co bang tai M2
Bién trung gian

K3A MO0.0 Contactor phu K3A

Bo dinh thoi

K4T T37 OFF delay timer, dinh th&i dirng bang tai, 3s
K5T T38 ON ddelay timer, dinh thoi khéi dong M1, 2s

Két ndi day vai PLC:
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S}(‘)"f ?1\ °S"2\ §37‘ E%_f -F'é‘-f —_% 24V
10.0 | 10.1 | 102 | 103 | 10.4 | 10.5 | | M
CPU 224
PLC AC/DC/RLY
Q0.0 | Q0.1 |Q0.2 | Q03 | Q0.4| | 1L
Kl K2 220Vac

Hinh 13.6: So' db nbi day ngoai vi véi ngé vao ra cta PLC

Chuwong trinh PLC & LAD:

Metwork 1 Bng cdnghién M1 (didu kbién bdi K13

0.0 10.4 10.1 MO0 G0.0
1 ] 1 ] 1 ] 1
I 1 I 1 I 1 I

.
s

Metwork 2 Exing cd ko bang t3i M2 (didu kbin bdi K2

0.0 0.5 T38 MO0 Qoo Q0
| ] 1 ] 1 ] | | 1
I 1 ! 1 ! 1 I 1 !

Y
ot

Network 3 E3A
10.0 0.2 10.3 MO0

— b )

Metwork 4 Einh théi dirng bing td]
0.0 Q0.0 MO0 137

| | | | | |
I | I | I 1M TOF

304PT 100 ms

Metwork 5 Bjnh thei kbl ddng ddng cd nohidn M1

0.0 Qoo r0.0 Lo T34
|

L L |1 [, 1
[ - - 1 /] IN TON

204FT 100 rivs
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Chwong trinh PLC & STL:

Metwork 1 Bngcdnghidn M1 (didu khidn b3i K1) Network 3 g3

1D I0.0 1D I0.0

A I0.4 A In.2

1D I0.1 A I0.3

A MO.0 = MO .0

0 T37

ALD Q0.0 Metwork 4 pinh theidirng bing i
1D I0.0

Hetwork 2 Exing cd kéo bang 141 M2 (didu khign bdi EZ) i %3 : g

1D 0.0 TOF  Ta7. 30

A I0.5

1D T38

0 Qo1 Network 5 Einp thati kbdi dong déng cd nghids

ELD - 1D I0.0

: A Q0.0

A Q0.0 A HO D

- Q0.1 AN Q.1
TON T3g, 20

13.3  Diéu khién khi nén

~ Trong ky thuat diéu khién bang khi nén, ngudi ta phan biét cac phan
ttr dieu khién sau:

- Khau tin higu: Phat ra tin hiéu khi phan tt diéu khién dat dén mot
gia tri xac dinh doi v&i cac dai lwong vat ly.

- Khau diéu khién: Phan (ng lai theo cac tin hiéu don va c6 anh
hwédng dén trang thai cia khau diéu chinh.

- Khéau diéu chinh: Diéu khién dong nang Iugng sinh cong va thay doi
trang thai cha cac phan t lam viéc.

Néu thwc hién thay thé mach diéu khién khi nén bang chwong trinh
diéu khién PLC, thi khau diéu chinh diéu khién cho cac phan tt lam viéc bay
gio dién tir. Du cac van xung dién tir hay van dién tir str dung 10 xo dugc sir
dung, thi né con phu thudc vao yéu ciu cong nghé va an toan. Khi chuyén ddi
thanh chwong trinh PLC thi cac khau nay can gil lai.

Van xung trong k¥ thuat diéu khién khi nén cé hai ngé vao diéu khién
va c6 d&c tinh nhé. Theo cach thirc hoat ddng c6 thé so sanh né véi khau nhé
RS. Viéc chuyén dbi that sy don gian néu ta thay tat ca van xung bang khau
nhé RS. Ngd vao didu khién ctia khau diéu chinh SET cua van twong trng véi
diéu kién cho set, va ngd vao con lai twong trng véi reset clia khau RS.

Van xung st dung 2 cudn day tir. Dé diéu khién, mot cudn day sé st
dung ngd ra khong dao clia khau nh& RS. Con cudn day thi hai ta str dung
ngo ra dao cla khau nhé RS.

Tuy theo yéu cau cdng nghé ma mach diéu khién khi nén dam nhan,
ma ta c6 thé s&r dung huéng diéu khién cho cac van twong (rng. Sau khi tt ca
da dwoc xac dinh, mach diéu khién khi nén c6 thé dwoc chuyén ddi truc tiép
thanh chwong trinh & LAD.

Mot sb qui tac can cha y:
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Khau diéu chinh cla xylanh lam viéc duwoc thay thé bang van dién tir.
Tét ca cac van xung dwoc thay thé bang khau nhé RS.
Xac dinh dworc tinh logic ctia mach.

Chuyén dbi mach thanh chwong trinh PLC.

13.3.1 May uén thanh kim loai

Cac thanh kim loai can dwoc udn mot dau theo theo mot khudn cho

trwde (so dd cdng nghé). Qui trinh hoat ddng clia may nhw sau:

Thanh kim loai can ubn dwoc dat [én khudn ubn

An nat khéi dong SO thi xy lanh Cyl.1 ha xudng dé git lay thanh
kim loai.

Khi thanh kim loai dwoc gitr chat (nhan biét b&i cong tac hanh trinh
S2) thi xy lanh Cyl.2 ha xuéng dé& ubn thanh kim loai vuéng géc
trwde. Sau khi ubn xong thi tw déng nang 1én nh& céng tac hanh
trinh S4.

Khi xy lanh Cyl.2 tr& vé& vi tri co ban (nhan biét bdi S3) thi xy lanh
Cyl.3 dwoc day dé& udn thanh kim loai & giai doan udn cudi theo
dinh hinh cta khudén udn. Khi xy lanh Cyl.3 dén vj tri S6 thi tw dong
rat nguwoc ve.

Khi xy lanh Cyl.3 rit vé dén vi tri co’ ban (nhan biét b&i S5) thi xy
lanh Cyl.1 ciing rat vé vi tri co ban cha né (nhan biét b&i S1). Luc
nay thanh kim loai dwoc tw do. Ngudi st dung co thé 13y ra va dat
mot thanh kim loai mé&i vao. Va mét chu ky mai lai cé thé bat dau.

So dé céng nghé:

Khéi dong
@ N Cyl.2 Cyl1

S0 )§3 ST
@_

TTQ L

cyl3 /\: z (\(I‘

&

§4z>< A

Y5 {7} [} ve

!

Hinh 13.7: So d6 céng nghé may udn thanh kim loai
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So' dé mach diéu khién bang khi nén:

22 14 23 32 33 13
‘ ‘ 1.0 ‘ ‘ 2.0 ‘ ‘ 3.0

=]

AXT

AT

R — |

2.3 [ 01
Eriiins
. 1.4

BRI .

33 1.2

Khéi dong

Hinh 13.8: So' d6 mach diéu khién bang khi nén.

Phan tich:

T so d6 didu khién béng khi nén ta nhan thdy cac van xung chinh
trong mach 1a 1.1, 2.1 va 3.1. Khi chuyén sang diéu khién béng chwong trinh
nhét thiét ta phai thay cac van nay bang cac van xung dién tir cé déc tinh nhé.
M®Gi van xung dién tr cé 2 cudn day. Vi vay can phai c6 2 ngd ra sb dé diéu
khién méi van. Tdng cong ta can c6 6 ngd ra dé diéu khién 3 van nay. Dé thuc
hién diéu khién bang chwong trinh PLC, cac van xung dwoc thay thé béi cac
khau RS, cac ngd ra cla cac khau nhé cé thé dwoc st dung dé diéu khién
truc tiép cac van xung dién tir thay thé Y1, Y3, va Y5 ciing nhw Y2, Y4 va Y6
(so db congnghé).

Hai van xung 0.1 va 0.2 1a hai van hd tro’ trong mach diéu khién bang
khi. Hai van nay khéng phéi la cac van chinh. Vi vay khi chuyén thanh chwong
trinh n6 sé duwoc thay thé bang cac 6 nhé. Van 0.1 1a M0.0, va van 0.2 1a
MO0.1.

Theo so dd mach diéu khién, ta cé:

a1= M0.0 & MO0.1
a2 = M0.0 & M0.1

a3= MO0.0
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M@i vi tri ciia cac xy lanh déu dwoc xac dinh bdi cac cong tdc hanh
trinh (CTHT). Xy lanh Cyl.1 nhan biét b&i S1 va S2, xy lanh Cyl.2 nhan biét
b&di S3 va S4, xy lanh Cyl.3 nhan biét béi S5 va S6. Cac codng tic hanh trinh
nay khong thé thiéu trong diéu khién. Ngoai ra dé& kh&i dong con cé nit nhan
S0. Nhw vay can dén 7 ngd vao sb.

Bang ky hiéu

Ky hiéu | Dja chi (PLC) | Chu thich

Bién ngé vao

S0 10.0 NGt nhan khéi dong, thwdng hé

S1 10.1 CTHT nhan biét vi tri co' ban xy lanh Cyl.1

S92 0.2 gmgrfn biét vi tri gilr thanh kim loai cua xy
S3 10.3 CTHT nhan biét vj tri co ban xy lanh Cyl.2

sS4 10.4 CTHT nhan biét vj tri udn cta xy lanh Cyl.2
S5 10.5 CTHT nhan biét vi tri co' ban xy lanh Cyl.3

S6 10.6 CTHT nhan biét vi tri ubn cha xy lanh Cyl.3
Bién ngé ra

Y1 Q0.0 Diéu khién xy lanh Cyl.1 dé git thanh kim loai
Y2 Q0.1 Buwa xy lanh Cyl.1 vé vi tri co ban

Y3 Q0.2 Diéu khién xy lanh Cyl.2 uén vuéng géc

Y4 Q0.3 DPuwa xy lanh Cyl.1 vé vi tri co ban

Y5 Q0.4 Diéu khién xy lanh Cyl.3 uén theo khudn

Y6 Q0.5 Pua xy lanh Cyl.1 vé vi tri co ban

Bién trung gian

Van 0.1 MO0.0 Van 0.1

Van 0.2 | MO.1 Van 0.2

Két néi day véi PLC:
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R EEEE IR
|11 T

10.0 | 10.1 | 102 | 10.3 | 104 | 10.5 | 10.6 | |1M
CPU 224

PLC DC/DC/DC

Q0.0 | Q0.1 | Q02 | Q03 | Q04 | Q0.5 | |2M| 1M|2L+|1L+

FRERE TS

Hinh 13.9: So' dé néi day ngoai vi véi ngé vao ra ctia PLC

Chwong trinh PLC & LAD:

Network 1 Van xung 0.1

MO.0 0.0 01 MO.0

| | |1

1/ 1 1 5 oo ——)
RS

MO.0 MO.1 106

| | |1 | s

Network 2 Van xung 0.2

MO.0 M1 0.4 MO,

| |, 1 |

1 1/ 1 e oo —)
RS

MO.0

|, 1

| /| R

Network 3 vap didy khidn xyv lanh Cyll

M0 M1 oo.0 001

|1 |+ 1 el ¢

| | | /| T ouT {nar| { )
RS

M0 105

|, 1 |
1 /I 1 "

Metwork 4 +ap didy khign xy lanh Cyl2

MO0 MO.1 102 Qo2 003

|1 [T |1 [al ¢

- 1 /] - 8 i {HOT] { )
RS

MO0 MO.1

|1 [T

- 1| il
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Metwork 5 vap didy khi€n xy lanh Cyl3
w0.0 k0.1 0.3 Qo4 0ns
— 1 T m—e——C )
r0.0
| /| R
Chuwong trinh dwoc viét & STL:
Metwork 1 “Van xung 0.1 Metwork 2 Van xung 0.2
LDH MO.0 LD Mo. 0
i %g : E AN M0o.1
. & I0.4
LD MO d LDH MO . 0
& MO.1 HOT
I I0. 6 LES
o0 x MO 1
LFS A
4 MO .0 = MO .1
= MO0 LEP
LEF ALD
ALD 0 MO.1
0] MO.0 = HO.1
= MO.0
‘ Network 5 vap didy khién xy lanh Cyl3
Metwork 3 wap didy khign xy lanh Cyl.l D MO 0
LD MO.0 A Mo.1
AN MO.1 A 0.3
LDH MO0 1.DH MO0
A I0.5 HOT
HOT 1ES
LFPS A 0.4
A Q0.0 = SD 4
IFF i1D
o 0 Qo 4
0 Q0.0 - a0 4
= Qoo HOT :
HOT &
= 001 = Q0.5
Network 4 Van didu khi€n xy lanh Cyl.2
1D (]
AN MO.1
A I0.2
1D HO.0
A HO.1
HOT
1FS
A Q0.2
s Qo2
LFP
ALD
0 Q0.2
= Q0.2
HOT
= o0 .3

13.3.2 May doa miéng 6ng kim loai
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Ong kim loai cin duwoc doa miéng theo mdt khudn cho trwde (so dd cong
nghé). May hoat déng nhw sau:

Ngw&i van hanh dat dng kim loai can doa miéng vao vi tri sao cho miéng
dng phai cham vao ct¥ chan miéng éng. Sau dé 4n nut nhan SO, xy lanh Cyl.1
sé kep 6ng lai. khi dng da dwoc kep thi cir chan miéng éng tw dong rut vé. Xy
lanh Cyl.2 s& ha xudng doa miéng dng theo khuén A. thdi gian doa khdang 3s.
Sau d6 xy lanh Cyl.2 rat vé& va khudn B dwoc xylanh Cyl.4 dwa vao. Sau khi
khuén B dwoc dwa vao thi xy lanh Cyl.2 ha xubng dé& doa miéng éng theo
khuon B. Twong ty nhw khuén A viéc doa khoang 3s. Sau do6 xy lanh Cyl.2 tr&
vé Vi tri co' ban clia né va xy lanh Cyl.4 ciing rat khuén B vé va dat khuén A vé
vi tri s8n sang cho &ng kim loai ké tiép. Sau khi miéng 6ng da dwoc doa theo
khuén B xong thi xy lanh kep 6ng Cyl.1 co vé tha dng kim loai khéi ham kep.
Xy lanh Cyl.2 dwoc day trd vé vi tri chan miéng 6ng. Mot chu ky mai lai c6 thé
bat dau.

So d6 céng nghé:

Khéi dong Cyl.2: Doa A: khuén A
@ — B: khuén B
sS4
SO
S6
S| P s5 L
Cyl.3: Ctr chan ‘ } |

Az Cyl.4: Bbi khudn
miéng 6ng

Cyl.1: Kep 6ng

S1

Hinh 13.10: So' dé céng nghé méy doa miég éng kim loai.

So dd6 mach diéu khién khi nén:
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21 43

=

Al

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
o

al

a2
a3
ad

3.4 7
t}wﬂ ffffffff il .
=510. 1
0.1 12
Khoi dong

Hinh 13.11: Mach diéu khién bang khi nén méy doa miéng éng kim loai.

Phan tich:

T so d6 diéu khién bang khi nén ta nhan thay cac van xung chinh
trong mach la 1.1, 3.1 va 4.1 s& dwoc thay thé bang cac van xung dién t, va
trong chwong trinh PLC s& s dung cac khau RS. Bé diéu khién cac van nay
ta can 2 ngd ra

Van 2.1 trong so' d6 dwoc thay thé bang van dién tir c6 10 xo hoi phuc
vj tri. Bé diéu khién van nay ta dung mét ngo ra.

. Ba van xung 0.1, 0.2 va 0.3 la cac van hd tro trong mach diéu khién
bang khi. N6 dwoc thay thé bang cac 6 nhé. Van 0.1 1a M0.0, van 0.2 Ia MO.1,
va van 0.3 la M0.2.

Theo so dd diéu khién thi:
a1l= M0.0 & M0.1& MO0.2

a2= M0.0 & MO0.1 & MO0.2
a3 = M0.0 & M0.1

a4 = MO0.0
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Khau diéu chinh tré 3.5 dwoc thay thé bang mot timer.

Theo so' d6 cong nghé ta can dén 6 CTHT va mot nut nhan khai dong
ttr SO dén S6 . Nhw vay can dén 7 ngd vao so.

Bang ky hiéu

Ky hiéu | bja chi (PLC) | Chu thich

Bién ngé vao

SO 10.0 Nut nhan khéi dong, thwong hé

S1 10.1 CTHT nhan biét vi tri co ban xy lanh Cyl.1
S92 0.2 8;I/-||,-|1T nhan biét vj tri gilr 6ng kim loai cla xy lanh
S3 10.3 CTHT nhan biét vj tri rat vé cta xy lanh Cyl.2
S4 10.4 CTHT nhan biét vi tri rat vé cla xy lanh Cyl.3
S5 10.5 CTHT nhan biét vi tri doa cla xy lanh Cyl.3
S6 10.6 CTHT nhan biét vi tri day ca xy lanh Cyl.4
Bién ngé ra

Y1 Q0.0 Day xy lanh Cyl.1

Y2 Q0.1 Rut xy lanh Cyl.1 vé

Y3 Q0.2 Rut xy lanh Cyl.2 vé

Y4 Q0.3 Déy xy lanh Cyl.3

Y5 Q0.4 Rt xy lanh Cyl.3 vé

Y6 Q0.5 Déy xy lanh Cyl.4

Y7 Q0.6 Rut xy lanh Cyl.4 vé

Bién trung gian

Van 0.1 MO0.0 Van 0.1

Van 0.2 | MO0.1 Van 0.2

Van 0.3 | M0.1 Van 0.3

Bo dinh thoi

g_‘;'ay T37 ON delay timer, dinh thoi doa, 3s

Két néi day véi PLC:
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so| st| s2| s3| s4|  ss| o se .
Y o o o o o o\ S E
10.0 | 10.1 | 102 | 10.3 | 10.4 | 10.5 | 10.6 | |1M
CPU 224
PLC DC/DC/DC
Q0.0 | Q0.1 | Qo2 [ o3 | Qua [ Qus | Qus | [iv]2m]i+or+
vil v2| v3| _va| vs| ve| v7 L] .
X =X =X &aX &K &K 23X 4V
Hinh 13.12: So' d6 néi ddy ngoai vi véi ngé vao ra ctia PLC
Chuwong trinh viét & LAD:
Metwork 1 Einp thaikbhdu 3.5
k0.0 k0.1 k0.2 Ta7
| | | | | |
| I | / I | I 1M TOM
k0.0 04T 100 s
|, |
| |
Metwork 2 “Van xung 0.1
rO.0 0.0 k0.0
| | | |
| I I | I S DUTH
RS
k0.0 k0.1 10.5
| | | | | |
I I - A1
Metwork 3 Van xung 0.2
M0.0 M0.1 M2 106 M0.1
L 1.1 |1 L
I 1/ I I S O
RS
M0.0
— /| R
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Metwork 4

Chuwong trinh viét & STL:

R1

Wan xung 0.3
MO0 M1 M0.2 105 M0.2
I | ] | . | | | —
1 1 /1 1/ . : o
RS
k0.0 MO
| l | |
| | I I R1
Metwork 5 Van xung 1.1
MO.0 MO.1 M0.2 Q0.0 S0
| | .| | | —| |—(
| | { K I | ! I S s auT HOT )
k0.0 10.4
| | | |
1 /1 . Al
Metwork & Van xung 7.1
0.2 [o.2
— oo ——
RS
0.2
| |
| I I R1
Network 7 Wan xung 3.1
MO0 w01 [0.3 Go.4
I || g ooT—noT——— )
RS
MO0 M1 MO.2 0z
L | /| | /| I
T37
_| I R1
Network 8 +ap xung 4.1
0.4 MO0 M1 M0.2 g0s no.g
| | ] | /| I
|| ) |/} |} 3 N ooT—{nor —— )
0.0 M0.0
|| | .|
1 !
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Network 1 Binp thdi (kbdu 3.5) Network 5 %ap zung 1.1
LD HO. 0 LD MO .0
AN MO.1 AN MO.1
A Mo, 2 AN MO .2
ON HO. 0 LDH MO .0
TON T37. 30 A I0.4
HOT
Metwork 2 LPS
Wan xung 0.1 5 000
LDN MO.0 = Q0.0
A In.o LFF
LD MO.0 ATD
A MO.1 0 00,0
A IN.5 = 00,0
HOT HOT
LPs = Q0.1
A Mo. 0
= MO .0 Metwork & Wan xung 2.1
LFF
ALD LD In0.z2
0l MO0 LDH In.z2
= MO0 HOT
LFS
Network 3 wap xyng 02 A gg : g
LD MO.0 LEFF
AN MO.1 ALD
A Mo, 2 0 Q0.2
A I0. & = Q0.2
LDH MO.0
HOT Metwork 7 v
1FS an xung 3.1
A Mo .1 LD MO .0
= MO 1 A MO.1
LFF LD MO.0
ALD AN MO.1
0 MO.1 AN MO .2
= MO 1 A In.2
QLD
LD T37
Metwork 4 “an xung 0.3 HOT
LD HO.0 LIPS
AN HO.1 A Qo3
AN MO .2 = Q0.3
A INn.5 LFF
LD HO.0 ALD
A MO .1 8] Qo .3
HOT = Qo3
LIPS HOT
A Mo, 2 = Qo4
= MO, 2
LFF
ALD
8] Mo, 2
= MO .2
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Network 8 Van xung 4.1
LD Io. 4
A MO0
AN MO.1
A MO .2
LD Io.o
AN MO .0
HOT
LIPS
A Qo .5
5 005
LEF
ALD
0 Qo.5
5 Q0.5
HOT
= 00 .6

13.4 Cau héi va bai tap

BT 13.1 Diéu khién 16 nhiét bang nat nhan

Hai 16 nhiét can diéu khién bang mot nut nhan. O 14n nhan dau tién,
thi 16 nhién th& nhat hoat ddng. O 1an nhén thiy hai thi 16 nhiét thé hai dwoc
dwa vao hoat dong. Va & 1an nhan thr ba thi ca hai 16 nhiét cung tat. Cac 16
nhiét dworc cung cap dién thdng qua cac contactor K11 va K12. Ngoai ra cac

dén tin hiéu H11 va H12 dung dé bao 16 nhiét twong tng dang hoat déng.

Mach diéu khién:

L1

S1 }"\ K3A |7
K11( K1A] K11) Kk2A\ K12 K3Aw K1A) K11\ K2A) K12
K3A ( K12( K2A (
KIA (
K1A K2A K3A k11| n11 Ll k12| H1

i

i

T

i
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Hay chuyén sang diéu khién st dung PLC theo cac yéu ciu sau:
1. Thiét 1ap bang ky hiéu.
2. V& so dd két ndi day véi PLC
3. Viét chwong trinh diéu khién theo hai cach:
a. So db két ndi day cing

b. Theo yéu ciu céng nghé

BT 13.2 Diéu khién dén quang cao
DPén quéng céo can duoc diéu khién nhu sau:
DPoéng cong tac S1.
Sau 10s den E1 sang
Sau 20s den E2 sang
Sau 30s dén E3 sang
Sau 40s tAt ca cac déen déu tat
Sau d6 bat dau ty dong lai chu ky méi
Hay chuyén sang diéu khién s&r dung PLC theo cac yéu ciu sau:
1. Thiét 1ap bang ky hiéu.
2. V& so db két ndi day véi PLC
3. Viét chwong trinh diéu khién theo hai cach:
a. So db két ndi day cing
b. Theo yéu ciu céng nghé
Sodé mach déng Ilwc:

380V; 3/N/PE ~ 50Hz

d

K1 [ -

3

}3
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So dé mach diéu khién:

L1
S1 I‘V\]
K7T G-
K2 /' ] |
e\ K
KAT

e

K5T
e
K6T

K4T K1 KS5T K2 KeT K3 K7T

BT 13.3 May khoan

Mot mau gb can dwoc khoan mét 16 & gitra. So d6 cong nghé dé
khoan mau goé dwoc cho nhw hinh vé.

So dé céng nghé:
Start Cyl.2: Khoan
@ 7] O—S3
Khay chira
SO
o
L[ [O-S4 \(T\\(fd\
S1 S2
6 | Y6
| |
Cyl.1: Pay S6
S5 Cyl.3: Gat
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So dé diéu khién bang khi nén:

22 32 23 13
‘ ‘ 1.0 ‘ 2.0 3.0

g 5 . )
i U N LG
- ojﬂﬂ{)
L e X [ el
; Al

START
0.1
:

Hay chuyén sang diéu khién s dung PLC theo cac yéu ciu sau:

1. Thiét lap bang ky hiéu.

2. Vé so dd két nbi day véi PLC

3. Viét chwong trinh diéu khién theo hai cach:
a. So dd két néi day cirng

b. Theo yéu ciu céng nghé
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ré
.S

14 Cac phép toan co’ ban trong diéu khién sb

Céac hé théng diéu khién logic trong thuc t& x Iy voi cac dir liéu nhi phan.
Dac diém cua cac may tinh dieu khien hién nay la x& ly di liéu, chat lwong
diéu khién, v.v... ngay cang tang v&i bd xt ly di¥ liéu s6 st dung PLC.

Caéc bién qua trinh sb c6 thé dwoc tim thay trong tat ca linh vie cla diéu
vong hé nhw trong céc thiét bi dwoc két ndi cho hoat déng qua trinh va giam
sat hoac trong diéu khién cua cac thiét bj trwdng. Muc dich cla giam sat qua
trinh la cung cép thong tin v& may méc hodc hé théng hoat dong nhanh chong,
ngan gon va ro rang theo tirng phut, cling nhw sy dung luc dé can thiép, diéu
khién va tac dong dén qua trinh.

Trong hau hét cac diéu khién don gian trwdc day, cac thiét bi vao ra nhw
man hién thj 7-doan va cac nat nhan xoay sd duwoc st dung dé hién thj va
nhap gia tri sb. Ngay nay céc thiét bi thao tac va giam sat ,théng minh* thudng
dwoc két ndi véi PLC.

Ngay nay cac thiét bi xt ly, thu thap di liéu va diéu khién qua trinh duoc
cung cap truc tiép v&i cac bién sb thong qua hé thdng bus truong. Viéc két ndi
céac thiét bi trwong, nhw bién tan hay hé thdng can, st dung cac module vao
ra analog cang ngay cang khong dwoc st dung ana.

Tuy thudc vao kiéu thiét bi dwoc két ndi, nhiéu dang s6 khac nhau dé ma
héa di¥ liéu dwgce st dung dé truyen div liéu gilra thiét bi va PLC, cling nhuw dé
Iwu trir va xtr ly dir liéu trong PLC.

14.1 Cac dang sé trong PLC

14.1.1 Kiéu dir liéu Integer (INT)

Gia tri kidu di liéu Integer hoan toan la gi tri s6 khong c6 dau cham thap
phén.’S7-200 Iwu trlr gia t!'i di¥ liéu kiéu Integer cé dau & ma 16 bit. Pham vi
cula so integer la -32768 dén +32767.

STEP 7 st dung dang hién thi Decimal (khéng phai BCD) dé xac dinh
cac hang so cla kiéu dw liéu Integer. N6 cling dwgc mo ta & dang co dau va
khéng dau. Theo nguyén ly thi cé thé sir dung cac gia tri integer hang so6 biéu
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dién & dang Binary va Hexadecimal, nhung vi khéng ré rang, nén chung
khéng con phu hop niva. Vi ly do nay, cu phap cia STEP7 chi cung cap gia tri
cla integer biéu dién & decimal.
Vi dy: Biéu dién sb +662 va -662

151413121110 9 8 7 6 5 4 3 2 1 0

[DEC: + 662] [ BIN.: 2# 0000001010010110] [ HEX: 16#0296|
K IS—\‘ S 7 Khéng du P
H au 2 o0 _
' clia sé u +20 1! *6X116 =6
dwng +20 1 9x16" =144
+ 662 662
151413121110 9 8 7 6 5 4 3 2 1 0
[DEC: -662] [BIN.: 2# 1111110101101010] [HEX: 16#FD6A|
Y eama Khang dau
' Dau A H

Hinh 14.1: Biéu dién sé integer

Trong hé thdng may tinh s6, tat ca cac gia tri dwoc Ivu trr & dang ma
bmary Chi cac s0 0 va 1 dwoc st dung trong hé théng sb nhi phan Co sb 2
cua hé thdng sb nay 1a két qua tr s6 clia cac sb cod gia tri. Gia tri cta mai vj tri
cta s6 nhi phan la két qua cla Iy thira cla co sb 2. N6 dwoc biéu dién &
dang 2#.... .

Gi4 tri s6 am la sy b|eu dién cac sé nhj phan & dang bu hai. Trong dang
biéu dién nay, bit c6 trong so I&n nhat (most S|gn|f|cant bit) (blt sb 15 cho kiéu
di¥ liéu Integer) co gia tri - 2" i gia tri nay I&n hon téng clia tat ca cac gia tri
con lai, nén bit nay dwoc lam bit thong tin dau. Néu bit = 0, thi gia tri dwong;
néu bit = 1, thi gia tri & am. Viéc chuyén ddi gitva cac sd nhi phan thanh sbé
decimal dwoc thuc hién bang cach cong cac gia tri clia cac vi tri ¢ bit = 1.
(xem vi du).

Hé théng sb hexadecimal cung cp 16 chi¥ sb khac nhau (0 dén 9 va A
dén F). Day la hé thdéng sb theo co sb6 16. Do dd, gia tri mbi vi tri ciia sb
hexadecimal c6 két qua tir Idy thiva clia co sb 16.

Cac sb6 Hexadecimal dwoc xac dinh véi dang 16#. Cac chir s6 A dén F
biéu dién theo gia tri sé decimal 10 dén 15. Gia tri 15 la gia tri cudi cling c6 thé
dwoe ma héa nhj phan cla 4 bit khong d4u. 4 bit nhj phan tao thanh mot sb
ctia sb hexadecimal.

~ Hang s6 trong dang s Hexadecimal khong duoc s dung cho cac gia tri
s0 integer.
14.1.2 Kiéu dir liéu Double Integer (DINT)

S7-2Q0 lwu gid tri kiéu div liéu Double Integer v&i ma 32 bit cd dau. Pham
vi gia trj kieu double Integer tr -2147483648 den +2147483647.
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S7-200 st dung sb decimal (khéng phai BCD) dé xac dinh mot hang sb
kiéu div liéu Double Integer.
Vi du: Biéu di&n sb +540809 va — 540809

31302928272625242322212019181716151413121110 9 8 7 6 5 4 3 2 1 0

[ BIN.: 2# 0000[0000[0000[1000/0100/0000[1000[1001|

[ DEC: +540809 |

e S

4 Déu_
- claso
\\du'orng/,’ . -, i y .
| HEX: 16# 0 0 0 8 4 0 8 9
(khong d4u)
31302928272625242322212019181716151413121110 9 8 7 6 5 4 3 2 1 0
[ DEC: -540809 | [BIN.: 2# 11111111111101111011111101110111]

. N
/ Déu N
- clia s6 ;
\ am ’
L 4

_______________ < _od

! Biéu dién & s6 |HEX: 16# F F F 7 BF 7 7
I bu hai

PRl ] (khéng déu)

Hinh 14.2: Biéu dién sé double integer

14.1.3 Kiéu di¥ liéu sé thwe (REAL)

Céc kiéu di¥ liéu INT va DINT dugc mod ta treoc dwoc st dung dé luu
toan bd cac gia tri so c6 dau. Do do, chi c6 cac phép toan dugc cung cap cac
gia tri s6 nguyén méi cé thé thuc hién dwoc.

Trong trwong hop cac bién Ia analog nhuw dién ap, dong dién, va nhiét dé
thi cac gia tri thwc tré nén can thiét. Dé trinh dién cac gia tri thap phan, cac sb
nhi phan phai dwoc dinh nghia la gia tri ciia né nhé hon 1 (Idy thra ctia co' sb
2 v&i s6 mi am).

Dé bidu dién sb thwc S7-200 sir dung double word (32 bit). Trong ma nhij
phan clia sb thwc, mot phan clia cac chiv s6 nhi phan sir dung cho phan thap
phan, phan con lai I dé biéu dién sé mi va dau cta sb thuc.

Pham vi biéu dién cla sb thyc tir -1.175495+1078 dén 3.402823+10"®

Khi st dung cac gia tri ctia sb thuc, ta khéng can phai xac dinh dinh dang
ctia no. Khi nhap vao mét héng sO la so thuc thi ta bat budc phai nhap coé
thanh phan thap phan cho du phan thap la s6 0, vi du 20.0.

S6 thwc dwoc st dung dé ,x& ly gia tri analog,. Uu diém Ion cla s6 thyc
la cac phép toan dwgc st dung véi né. Cac phép toan nay bao gom: cong,
trie, nhan, chia cling r]hw cép Iénh sin, cos, exp, In, v.v..., dwgc str dung chinh
trong cac thuat giai dieu khién vong kin (closed-loop control algorithms).

Dang téng quat ctia s6 Real = (d4u) « (1.f) « (2°"%7) v6i f- phan thap phan.

Vi du: Biéu dién sb 0.75
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D4u cla ) )
s6 Real e = Exponent (8 Bit) f = Mantissa (23 Bit)
1 1
31 30 29 28 27 26 25 24 2'3 I22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 é
B0 1114990 1:0i0i0i0i0i0/0i0i0i0!0i0i0i0i0i0i0i0i0I0I0IO
27 26 25 24 23 22 21 20 21222324 22

L L I L

S6 Real=+1.5*2 126127 = 0.75

Hinh 14.2: Biéu dién sé real

14.1.4 Kiéu dir liéu s6 BCD (Binary Coded Decimal)

Trudc day, dé liét ké va mo ta cac s6 nguyén duoc thuc hién don gidn
V@i cac nut nhan so dang xoay vong va bd chi thi s0. Cac nut nhan so va hién
thi sO nay dwoc két noi véi cac module vao va ra sé clia PLC.

M&i chir s6 cia sb decimal dwgc ma hoéa & bon bit. Vi chkr s6 cao nhéat
cua decimmal 1a 9 nén bon bit dwoc st dung va c6 ma nhi phan twvong tng
cho cac chir sO decimal nhv sau:

Sé Decimal BCD Code Sé Decimal BCD Code
0 0000 6 0110
1 0001 7 0111
2 0010 8 1000
3 0011 9 1001
4 0100 10...15 khéng cé
5 0101

Dé cac sb am ciing c6 thé dwoc xac dinh béng nat nhan s xoay vong
ma& BCD, thi $7-200 ma hoa dau trong bit co trong s6 cao nhat (most
significant bit). Bit d4u = 0 dé chi sé duwong. Bit d4u = 1 chi thi s am. S7-200
chap nhan cac sé BCD ma 16-bit (d4u + 3 digits) va ma 32-bit (dau + 7 d|g|ts)
Pham vi biéu dién cta s BCD 16 bit tir - 999 dén + 999, pham vi biéu dién
cltia s6 BCD 32 bit tir -9999999 dén + 9999999,

Khéng c6 dinh dang di liéu cho viéc xz’gc dinh cac gia tri theo ma BCD
trong S7-200. Tuy nhién ta cq thé xac dirjh sO decimal v&i ma BC}D duwoc cho
& sO HEX. Ma nhij phan cliia s6 HEX va s6 decimal ma BCD thi giong nhau.

Vi du: Biéu dién s6 662 & BCD 16 bit va BCD 32 bit
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16 Bit: [ BIN.: 2# 0000001010010110]
I T | ]
[ [ I

Sign(+) 2 9 6
HEX: 16# 0 2 9 6 | [DEC: +662

Sign(+) 0 0 0 0 2 9 6
| | | | | | | |
1l 1

[ I 1l [ Il 1l I ]
32Bit:[ BIN.: 2# 0xxx0000000000000000001010010110]

[HEX: 16# 0 0 0 0 2 9 6 | [DEC: +662]

Hinh 14.4: Biéu dién s6 BCD 16 bit va BCD 32 bit

14.2 Chlrc nang sao chép

Vé&i chirc nang sao chép, ndi dung ctia mét vung nay sé dwgc sao chép
dén moét vung khéc trong bd nhé. Viéc trao dbéi hay sao chép ndi dung cé thé
thwe hién véi mot byte, mdt word, mét double word hay mét gia tri s6 hodc
mot mang Idn di liéu tr vung nay sang vung khac trong bo nho.

14.2.1 Cac lénh sao chép, trao déi ndi dung

Dé sao chép cac di liéu kiéu byte, word, double word ké ca s6 thurc (real)
tr noi nay dén noi khac ta str dung Iénh Move.

Trong moét sd truéng hop can trao dbi ndi dung cla mot byte (byte thap
va byte cao) trong mét word ta str dung Iénh Swap.

Cu phap cta cac Iénh & STL nhw sau:

e Lénh MOVB IN,OUT: Lénh Move Byte (MOVB) thwc hién sao chép ndi
dung cla byte IN sang byte OUT.

e Lénh MOVW IN,OUT: Lénh Move Word (MOVW) thwc hién sao chép néi
dung cua word IN sang word OUT

e Lénh MOVD IN,OUT: Lénh Move Double Word (MOVD) thyc hién sao
chép ndi dung cta double word IN sang double
word OUT.

e Lénh MOVR IN,OUT: Lénh Move Real (MOVR) thyc hién sao chép noi
dung cta mét so6 thue IN sang sé thwe OUT.

e Lénh SWAP IN: Lénh Swap Byte (Swap) thuc hién trao ddi noi
dung cua byte thap va byte cao trong word IN.

Cu phap cla cac lénh MOVE & LAD va FBD c¢6 cAu tric chung nhw sau:

EM Enal * X: C6 thé 1a B (Byte), W (Word), D (Double word)
hoac R(Real).

* IN: D& liéu can sao chép, co thé 1a byte, word,
double word hodc real tuy theo X |1a B, W, D hay R.

11 CuUT
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* OUT: Vj tri clia noi can sao chép dén, cé thé 1a
byte, word, double word hoac real tuy theo
Xla B, W, D hay R.

*EN: La ngd vao bit. Cho phép thwc hién 1énh
dwoc viét @ LAD hoéc FBD.
Trwdng hop khéng can thiét co diéu kién &
ngd vao EN thi phai str dung SMO.0.
*ENO: Ngb ra bit. Cho phép két néi song song
hoac nai tiep v&i cac hop khac. Neu phép
toan xt ly khéng cé 16i thi EN=ENO.
Dé 4y Iénh MOV & man hinh soan thdo LAD, ta nh4p chudt vao dau (+)

o biéu‘ twong * Move trong cay 1énh. Sau d6 tré chudt vao mét trong céc
Iénh can lay la:

MOVE . sa0 chép Byte MOYD . sao chép double Word
MOV - sa0 chép Word MOVA . sa0 chép sé thuc

gilr chudt trai, kéo va tha vao vi tri mong mudn. Nhap diéu kién cho ngd vao
EN, néu luc nao ciing thyc hién thi str dung bit nhé SM0.0, Byte cé ndi dung

can sao chép dat & ngd IN va byte chivra dwng théng tin sao chép chira &
OUT.

Vi du: Copy 6 nhé sb thue & VD50 vao 6 nhé sb thwe VD60 khi M1.0 tich cuc.
Chuwong trinh dwgc viét nhu sau:

LAD: STL:
| M1.0 MOv_A LD M1.0
|| EN ENO—— | MOVR VD50, VD60
WDEO04 1M QuTYwoheD

* Cu phap dung 1énh SWAP trong LAD nhw sau:

LAD Toan hang
L T s T o, lw, A, b,
—EH ENO- “AC, ‘o » ’

1M

D& I4y 1énh SWAP & man hinh soan thdo LAD, ta nhap chudt vao dau (+)
& biéu twong * Move trong cay Iénh. Sau d6 trd chudt vao mot trong cac
lénh can lay la: T swerP | gig chudt trai, kéo va tha vao vi tri mong mudn.
Nhap diéu kién cho ngd vao EN, néu lic nao ciing thwc hién thi st dung bit
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nhé SMO0.0, word can trdo dbi ndi dung gitra byte thap va byte cao dat & ngd
IN.

Vi du: © nhé VW40 cb gia tri dwoc biéu dién & sd Hex |a CAFE. Gia tri nay sé
duoc déo lai thanh FECA khi ngd vao 12.0 dwgc kich hoat. Chwong trinh
dwoc viét nhw sau:

LAD: STL:
| 120 SR LD 12.0
| | EM ENDH SWAP VW40
Widdl4 1N

14.2.2 Cac lIénh sao chép moét mang Ié&n div liéu

DPé sao chép mét mang Ién dir liéu tr noi nay dén noi khac ta st dung
Iénh Block Move. Lénh sao chép mét mang I&n cho phép thwc hién véi Byte,
Word va Double Word.

CU phap cla cac Iénh & STL nhw sau:

*Lénh BMB IN,OUT,N: Lénh Block Move Byte (BMB) sao chép n6i dung cla
mo6t mang Byte. Sé lwong byte dwoc sao chép xac
dinh b&i N c6 kiéu byte. Do d6 c6 thé sao chép tbi da
la 255 byte. Byte dau tién cia mang dwoc xac dinh &
ngd IN (kiéu byte). Noi dén dwoc xac dinh vdi byte
dau tién ctia mang & ngd OUT.

* Lénh BMW IN,OUT,N: Tuwong tw nhw 1énh BMB, [énh Block Move Word
(BMW) sao chép néi dung clia mét mang word. Sé
lwgng word dwgc sao chép xac dinh b&i N cé kiéu
byte. Do d6 c6 thé sao chép téi da la 255 word. Word
dau tién cla mang duwoc xac dinh & ngd IN (kiéu
word). Noi dén dwoc xac dinh véi word dau tién cla
mang & ngd OUT.

* Lénh BMD IN,OUT,N: Tuwong tw nhw Iénh BMB, Iénh Block Move Double
Word (BMD) sao chép néi dung cla mdt mang
Double Word. Sé lwgng Double word dwoc sao chép
xac dinh b&i N co kiéu byte. Do d6 cé thé sao chép
ti da la 255 Double word. Double Word dau tién cta
mang duwoc xac dinh & ngd IN (kiéu Double word).
Noi dén duoc xac dinh véi Double word dau tién cta
mang & ngd OUT.

Cu phép clia cac lénh & LAD va FBD c6 cAu tric téng quat nhw sau:
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Va&i:
BLIKMOY_X * X: C6 thé 1a B (Byte), W (Word), D (Double word).
EN ENOF * IN: Vi tri dAu tién cGa mang dir liéu cin sao chép,
c6 thé la Byte, Word hodc double Word tuy theo X.
1M CUTF

* OUT: Vi tri dau tién clia mang di liéu can lwu triv
1n théng tin sao chép. c6 thé la Byte, Word hoac
double Word tuy theo X.

*N: Sé lwong Byte, Word, Doqble word dwoc
sao chép, cé gia tri tir 0 dén 255.

* EN, ENO: twong ty nhw & Iénh MOVE.

Dé I4y 1enh BLKMOV & man hinh soan thao LAD, ta nhap chuét vao déu
(+) & biéu twong * Move trong cay lénh. Sau d6 tré chudt vao mét trong
cac 18nh cn lay 1a: T BLKMOY_B (520 chép mang Byte), 1J BLKMOV_W (54
chép mang Word), 11 BLKMOV_D (sao chép mang double Word ), gitr chudt
trai, kéo va tha vao vi tri mong mudn. Nhap diéu kién cho ngd vao EN, néu luc
nao ciing thwe hién thi str dung bit nhé SM0.0; Byte, word hodc double word
(tuy theo 1énh) dau tién clia mang can sao chép dat & ngd IN va so lwong
twong trng dwoc dat vao chan N.

Vi du: Khi kich hoat 11.0 thi néi dung ctia mét mang gom 4 byte bat dau tir
Byte VB10 sé dugc copy sang vung nh& gom co 4 byte khac cd byte dau tién
la VB100. Chwong trinh dwogc viét nhw dwéi day:

LAD: FBD: STL:
1.0 BLKMOY_B BLKMOY_B LD 1.0
F—en  Enob——) | 1o—EN  ENOR- BMB  VB10, VB100, 4
WB10—{IN OUT-vB100
WB104IN OUTFYB100 4N
4N

Gia thiét ndi dung ctia mang can sao chép la:

Byte VB10 | VBI11 VB12 | VB13
NGi dung 20 21 22 23

Két qua thu dwoc sau lénh: BMB  VB10, VB100, 4 la:

Byte VB100 | VB101 | VB102 | VB103
Noi dung 20 21 22 23

14.3 Phép toan so sanh

V@i chirc néng so sanh, gia tri cta hai toan hang cta cung kiéu di liéu sé
dwoc so sanh v&i nhau. Két qué clia so sanh la mot gia tri logic, neu dung
theo chirc nang so sanh thi két qua logic 1a “1”, con néu sai két qua logic la
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“0". Tuy thudc vao loai CPU clia ho S7-200 ma c6 thé co it hodc nhiéu chirc
néng so sanh.Cac chirc ndng so sanh déi CPU 22x c6 thé la:

Toan hang 1 (IN1) Chtrc nang so sanh Toan hang 2 (IN2)
D@ liéu cé thé la: > :Lén hon ] D liéu c6 thé la:
Byte, Int,Dint, Real :; Iég:ghg:al;oac bang Byte, Int,Dint, Real
<> : Khéng bang nhau (khac
nhau)
<= : Bé hon hoic bang
< :Béhon

Khi so sanh gia tri Byte (B) thi khong can phai dé y dén dau cla toan
hang, ngwoc lai khi so sanh la cac so Int (1), Dint (D), Real (R) thi phai chu y
dén dau cla téan hang.

Cu phéap téng quét cho phép téan so sanh & LAD Ia:

Vi
X: 1a phép so sanh. N6 ¢ thé la:
+ So sanh byte: >B, >=B, ==B, <>B, <B, <=B

i + So sanh s6 Int: >1, >=I, ==|, <>, <I, <=|
_| X |_ + So sanh sb Dint: >D, >=D, ==D, <>D, <D, <=D
02 + So sanh sb Real: >R, >=R, ==R, <>R, <R, <=R

+ n1: Gia tri cAn dwoc so sanh (gia tri chwa biét).
+ n2: Gia tri so sanh (gia tri da biét).

Doi voi ngdn nglr LAD va FBD, khi két qua so sanh la ding, thi Iénh so
sanh sé& dét tiép diém (LAD) hodc ngd ra (FBD) & trang thai “ON”.

Doi voi ngdn nglr STL, khi két qua so sanh la dang thi Iénh so sanh Load,
AND, hoac OR gia tri 1 v&i gia tri & dinh clia ngan xép.

Dé 14y cac Iénh so sdnh & man hinh soan thdo LAD, ta nhip chuét vao
déu (+) & bidu twong * (&1 Compare trong cay Iénh. Sau dé tré chudt vao mot
trong cac 1énh can lay, gitr chuét trai, kéo va tha vao vi tri mong mudn. Nhap
gia tri chwa biét theo I&nh can so sanh (byte, word, double word) vao vij tri cac
d&u chdm héi nam trén 1énh. Nhap gia tri da biét (thwong 1a cac con sb) hodc
gia tri dwoc chira trong cac 6 nhé byte, word, double word vao vi tri cac dau
chadm héi nam duai lénh.

Vi du 14.2: Gi6i han gi tri.

Viét mdt chwong trinh thwe hién nhiém vu sau: Néu gia tri @ MW20 nam
trong pham vi (50;500) thi s& cho phép xuat gia tri ra & ngd ra MW22. Néu gia
tri & MW20 I&n hon gia tri 500 thi ngd ra s6 MW22 13 gia tri 500 va dén bao
gia tri max sang. Néu gia tri & MW20 nhd hon gia tri 50 thi ngd ra s6 MW22 |a
gia tri 50 va dén béo gia tri min sang. Chl y cac ngd vao ra sb 1a Int.

Giai:
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Bang ky hiéu
Ky hiéu Dia chi Cha thich
GT_sosanh | MW20 Gié tri s6 can biét c6 vwot ngoai pham vi (50;500)
GT_dung Mw22 Gié tri ndm trong pham vi cho phép
Bao_max Q0.0 Dén bao gia tri l&n hon 500
Bao_min Q0.1 Dén bao gia tri nhé hon 50
Chworng trinh:
LAD STL
Network 1 Kiem tra gia tri vao Network 1 Kiem tra gia tri vao
iz WO
= LDW< MW20, 50
—| < |—| =l |—EN Emoﬁ
AW>  MW20, 500
WiieOh [ 0L ik 22 MOVW MW20, MW22
Network 2 Bao vuot qua gia tri 500
MWZUI . QU-U) Network 2 Bao vuot qua gia tri 500
—| »=|
I \‘ =
a0 LDW>= MW20, 500
WOV = Q0.0
N ENO—)] MOVW 500, MW22
500N QUTH b2
o Network 3 Bao nho hon gia tri 50
Hetwaork 3 Bao nho hon gia tri 50
e .y LDW<= MW20, 50
—] =i | { ) = Q0.1
50 MOVW 50, MW22
MOV _W
EN ENO ——)
s04in QUTFMw22

14.4 Phép toan s6 hoc

& nhiéu nhiém vy dém nhw dém san phdm, dém sé vong quay, dém
xung .v.v... thi két qua dém phai dwoc giam sat. Bén canh cac phép téan so
sanh da biét can phai c6 thém cac phép toan sb hoc nhw cong, trir, nhan,
chia. Con cac phép toan khac nhw sin, cos, tan, PID .... sé dwoc khdo sat &
t4p 2 clia b6 sach ky thuat diéu khién lap trinh PLC SIMATIC S7-200.

14.4.1. Cong va trr

Cac phép téan cong va trir co the thwe hién dwoc dbi véi cac sbé Integer
(16 bit), Double integer (32 bit) va sb thuc (32 bit). Tuy thudc vao phép téan la
codng hodc trir dang sé nao ma két qua thu duoc sé & dang sé do.
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Khi c6 16i do tran hoac gia tri khédng hop 1é thi bit SM1.1 dwoc set 1én
mtrc logic , 1%

Cu phap lénh biéu dién cho phép toan cong va trir nhu sau:

Phép todn cdéng Phép toan troe Cha thich
Biéu dién & LAD: Biéu dién & LAD: * x: c6 thé 1a | (Integer),
ADD_x SUB x DI (Double integer),
HEn ENO | HEN ~ Enof R(Real).
* EN = “1”: cho phép
[ ouTk 1M1 ouTk cbdng hodc trwr.
K2 R ILIE * ENO = “0”: khi co 16i.

* IN1, IN2, OUT: céac

Thurc hién: Thuee hién: o £ 2
. e ; o ngd vao ra dang s co

IN1 + IN2 =0OUT INT -IN2 = OUT cuing kidu di lidu voi x.

Biéu dién & STL: Biéu dién & STL:

+l IN1, OUT -l IN1, OUT

+D IN1, OUT -D IN1, OUT

+R IN1, OUT -R IN1, OUT

Thuc hién: Thuc hién:

IN1T + OUT = OUT OUT —IN1 =0UT

Dé lay l1énh c¢éng hodc trir s6 nguyén & man hinh soan thdo LAD, ta
nhép chudt vao dau (+) & bidu twong [ IntegerMath 400y cay 1anh. Sau d6
trd chudt vao mét trong cac lénh can lay la: T DD (cong sb Integer),
T ADD_DI ( cang s6 Dint), I SUB_! ( triv s6 Integer), hoac ﬂ SUB_DI (trip 56
Dint), git ghucf)t trai, kéo va tha vao vi tri mong muon. Nhap diéu kién cho ngé
vao EN, néu ltc nao ciing thwc hién thi st dung bit nhé SMO0.0. Nhap cac bien
clia phép toan twong (rng vao cac ngd IN1 va IN2. Nhap bién chira két qua &
ngd OUT.

Dé I4y l1énh céng hodc trir sé thuc (real) & man hinh soan thdo LAD, ta
nhap chuét vao déu (+) & biéu twong * Floating-Point Math trong cay 1énh.
Sau d6 trd chudt vao mét trong cac 1énh can 14y 1a: 1T ADD_R (cong sé real),

T SUB_R ( triy s6 real), gitv chudt trai, kéo va tha vao vi tri mong muén. Nhap
didu kién cho ngd vao EN, néu luc nado ciing thwe hién thi st dung bit nh&
SMO0.0. Nhap cac bién cta phép toan twong trng vao cac ngd IN1 va IN2.
Nhap bién chira két qua & ngd OUT.

14.4.2. Nhan va chia

Cac phép toéan nhan va chia co thé thwe hién dwoc déi véi cac sb Integer
(16 bit), Double integer (32 bit) va sb thuc (32 bit). Tuy thudc vao phep toan la
nhan ho&c chia dang s nao ma két qua thu dwoc sé & dang sb dé.
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Khi co 16i do tréln hoac gia tri khéng hop 1€ th] bit SM1.1 dwoc set Ién
murc logic ,1%. Néu két qua la zero thi SM1.0 ="1", két qua am thi SM1.2 ="1",
va SM1.3 ="1” néu chia cho 0.

Cu phap lénh biéu dién cho phép toan nhan va chia nhw sau:

Phép todn nhéan Phép todn chia Cha thich
Biéu dién & LAD: Biéu dién & LAD: * x: c6 thé la | (Integer),
MUL_x DIV x DI (Double integer),
HEN EMOf = IS o Vi) R(Real).
* EN = “1”: cho phép
H1M1 auTk H1M1 ouTk nhan hoac chia.
4z 4inz * ENO = “0”: khi ¢ 16i.

* IN1, IN2, OUT: cac

Thue hién: Thuree hién: ~a Iy
. N ’ - ngd vao ra dang s coé

IN1 * IN2 = OUT IN1/IN2 = OUT ctng Kidu di lidu Vo x.

Biéu dién & STL: Biéu dién & STL:

*1IN1, OUT /I IN1, OUT

*D IN1, OUT /D IN1, OUT

*R IN1, OUT /R IN1, OUT

Thuce hién: Thuce hién:

IN1 * OUT = OUT OUT /IN1 = OUT

Dé 4y 1énh nhan hodc chia s6 nguyén & man hinh soan thao LAD, ta
nhap chudt vao dau (+) & bidu twong * &L IntegerMath 4004 cay lanh. Sau do
trd chudt vao mét trong cac 1énh can lay la: IT MULl (nhan sb Integer),
jj MUL_DI ( nhan sé Dint), LI DV_! ( chia sé Integer), hosc | DIV_DI ( chia
sO Dint), gilr chudt trai, kéo va tha vao vi tri mong mudn. Nhap diéu kién cho
ng,c“) vao EN, néu lic nao cling thic hién thi str dung bit nhé SMO.Q. Nhap cé,c
bién cla phép toan twong trng vao cac ngd IN1 va IN2. Nhap bién chira két
qua & ngd OUT.

Dé 14y lénh nhan hodc chia sé thwc (real) & man hinh soan thao LAD,
ta nhap chudt vao dau (+) & bidu twong * (28 FloatingFoint Math 454 cay 1anh.
Sau d6 trd chudt vao mét trong cac 1énh can lay 1a: T MUL_R (nhan s real),
ij DY_F ( chia s6 real), gitr chuot trai, kéo va tha vao vi tri mong muén. Nhap
dieu kién cho ng6 vao EN, néu luc nao ciing thuwc hién thi st dung bit nh&
SM0.0. Nhap cac bien cua phép toan twong ng vao cac ngd IN1 va IN2.
Nhap bién chira két qua & ngdé OUT.

14.4.3. Vi du phép toan sé hoc
Vi du 14.3: Pém san pham

San pham trén mot bang tai dwoc nhan biét béi cdm bién S1. Téng sb
lwong san phdm dém duoc chira trong MD20. C& 10 san pham sé dwoc dong
thanh mét thung va sb lwong thung dwoc chiva trong MD24. Sé lvong san
pham cé thé bi xéa bang nut nhan S2.
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Giai
Bang ky hiéu
Ky hiéu Dia chi Cha thich
S1 10.0 Cam bién nhan biét san pham
S2 10.1 NGt nhan x6a sb lwgng san pham
So_SP MD20 Gia tri sdn phdm dém duoc
So_Thung | MD24 Sé lwong thung
Chwonng trinh:
LAD STL
Metwork 1 ¥oa so luong san pham
Network 1 Xoa so luong san pham
0.1 WO DY
| | | LDW< LD 101
— | | P —en  Eno—
EU
041N OUTFMDZ0 MOVD 0, MD20
MNetwork 2 Dem so luong san pharm
| 0o , | o , ENADD_DEINO Network 2 Dem so luong san pham
| | | | ;l LD 10.0
MO0 1N QUTHMD20 EU
14IM2 +D 1, MD20
Network 3 So luong thung
Sm0.0 Dy Ol Network 3 So luong thung
| il
—] v Enol— LD SM0.0
MOVD MD20, MD24
WDZ041M1 OUTEMD24 D 10. MD24
1041M2 '

14.5 Tang va giam thanh ghi

Tang va giam la mét hinh thirc khac cua qua trinh dém. Lénh tang
hoac giam cong 1 v&i ngd vao hoac lay ngd vao trir 1 va két qua dwoc dwa ra
ngo ra.

Lénh tang hoac giam thwc hién dwoc véi byte, word va double word.

Biéu dién tébng quat & LAD:

XXX_Y Vv&i xxx_y c6 thé 1a:
- EM ENO o <
) INC_B (tang byte), INC_W (tang word),
A auth INC_DW (tang double word).

) DEC_B (giam byte), DEC_W (gidam word),
DEC_DW (gidm double word).

Y ngha:
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*Tang: IN +1=0UT
* Giam: IN -1 = OUT
Biéu dién & STL:

Lénh tang: Lénh gidm:
Byte: INCB OUT DECB OUT
Word: INCW OUT DECW OUT
Double INCD OUT DECD OUT
word:
Y OUT +1=0UT OUT -1 = OUT
nghia:

Dé |4y lénh tdng hodc gidam thanh ghi & man hinh soan thdo LAD, ta

nhép chudt vao dau (+) & biéu twong * (e Integer Math trong cay lenh. Sau d6
trd chudt vao mot trong cac l1énh can lay la:

T INCEB.  tang byte [T DECB. giam byte
{1 INC_W . tsing word {J DEC_W . giam word
IT INC_D'%: tang double word I DEC_DW : giam double word

gilr chudt trai, kéo va tha vao vi tri mong mubn. Nhap diéu kién cho ngod vao
EN, néu Iic nao ciing thwe hién thi st dung bit nhé SM0.0. Nhap céac bién can
tang hoac gidam ngd IN. Nhap bién chra két qua & ngd OUT. (théng thuong
ngd vao va ra c6 chung mot bién).

Vi du 14.4: Hay viét mot chwong trinh con cho khau tang giam tbc do dong co
trén man hinh diéu khlen TP170micro dé khi &n phim (+) thi téc do dong co
tang dan lén, con khi &n phim (-) thi tbc dd déng co’ giam dan xuébng.

[SIMATIC PANEL |

Toc do hién hanh cda déng co

E Vang/phut
] -]

Giai
Nham gitup cho ban doc dé& hiéu, cv méi Ian 4&n moét phim (+) hodc
phim (-) thi tbc d6 dong co tang hodc gidm di mét vong quay. O day co thé co

nhiéu phwong phap nhung chi gi¢i han kién thirc co ban trong quyén séach,
con cac kién thirc ndng cao xin ban doc tap 2.
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Bang ky hiéu
Ky hiéu Dia chi Chu thich
Phim + MO0.0 Tang téc dong co
Phim - MO0.1 Giam téc dong co
TD_Dongco | MW20 Bién téc d6 déng co
Chwonng trinh:
LAD STL
Network 1 Tang toc dong co Network 1 Tang toc dong co
MO0 TNE_wy
|} | P v Enop—— | FP MOO
EU
W20 10 OUT | 20 INCW MW20

Network 2 Giam toc dong co

0.1 DEC W Network 2 Giam toc dong co
—| |—| P |— EM END H LD MO.1
M0 I OUT} M2 EU
DECW MW20

14.6. Cac phép téan logic s6
14.6.1 Cac logic sé trong S7-200

Phép toan logic s6 sé& thuc hién theo tirng bit cda hai téan hang sé
twong wng hay mét téan hang s v&i mét hang s6. Cac phép logic s6 cb thé
liet ké & bang sau:

Phép INV AND OR XOR
toan:
Vi du: IN: ....1001 IN1: ....1010 IN1:....1010 IN1:....1010

IN2: ....1100 IN2: ....1100 IN2: ....1100
OUT: 0110 OUT:...1000 OuUT:...1110 | OUT:...0110

Biéu dién: INV AND OR XOR
den ENO —EN EMO —1EnN EMOF -1EM EMO
1M1 OUTE 1M1 OuUTE 1M1 ouTk
g LI DUTE M2 12 ~1IMZ

Cdc lénh logic s6 la:

*Lénh dao byte (INVB), dao word (INVW), dao double word (INVD) sé déo
cac bit & ngé vao IN va két qua duwoc dwa ra ngé OUT.
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* Lénh AND Byte (ANDB), AND Word (ANDW), va AND Double Word (ANDD)
thurc hién AND céc bit tvong (rng cla hai gia tri ngé vao IN1 va IN2 va két qué
duwoc dwa ra OUT.

* Lénh OR Byte (ORB), OR Word (ORW), va OR Double Word (ORD) thuc
hién OR céc bit tuong (rng cua hai gia tri ngé vao IN1 va IN2 va két qué duoc
duwa ra OUT.

* Lénh XOR Byte (XORB), XOR Word (XORW), va XOR Double Word (XORD)
thure hién XOR céc bit tuvong (g cua hai gié tri ngé vao IN1 va IN2 va két qua
duwoc dwa ra OUT.

Dé I4y cac phép toan logic sé & man hinh soan thao LAD, ta nhap chuot
vao dau (+) & bidu twong * 'l-'z'g":a“:'pe’at":m trong cay lénh. Sau do trd
chudt vao mét trong cac 1énh can lay la:

[TINVE.  ga0byte [T WOR_E ; OR byte
TN . gao word I WOR_W . OR word

T INV_DW - ga0 dword {T wOR_DW . OR double word
{T waND_B.  AND byte T w+DR_E . XOR byte

{1 WAND_W . AND word LT WHOR_W . XOR word

[T WaND_DW . AND double word {T WHOR_DW. xOR double word

gilr chuot trai, kéo va tha vao vi tri mong mudn. Nhap diéu kién cho ngd vao
EN, néu lGc nado ciing thuc hién thi st dung bit nhé SM0.0. Nhap cac bién can
tang hodc gidm ngd IN. Nhap bién chra két qua & ngd OUT. (thdng thuong
ngd vao va ra c6 chung mot bién).

14.6.2. 'ng dung

14.6.2.1 Che vi tri cac bit

M6t rng dung cla phép téan AND sé 1a che vi tri bit. D& 1am 4n di nhirng
vi tri bit khéng can thiét hoac khéng muébn xuét hién thi ta s dung mét na, &
nhirng vi tri bit can thiét ta cho gia tri “1“ va 1am &n nhirng bit khong can thiét
bang céach cho bit twong &ng gia tri ,0“. Vi du ta can Iy 4 bit cudi cung cla
VW100 thi ta s& OR VW100 vé&i mat na sau: 0000 0000 0000 1111 va két qua
dwoc chira vao VW200.

Chuwong trinh:

LAD STL
LD SHO .0
ISMD-DI WAND_W MOVY  YW100. YW200
| v enob— ANDW  16#000F, VW200
\A00 N1 OUT w200
1E4000F Iz
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14.6.2.2 Chén thém bit

MGt (rng dung cda phép téan OR s6 la chén bit. Mubn cho bit nao trong
thanh ghi Ién mrc “1” thi ta s& OR & bit twong (ng voi gia tri 1. Vi du ta muon
4 bit cudi cua VW100 cé gia tri ,1“ thi ta s& OR n6 v&i gia tri sau: 0000 0000
0000 1111.

Chwong trinh:

LAD STL
Sh0.0 UBE Nove  FUi00. vw200
—en eNo—| | oRw  1es00hE. V200
100411 QUT pww200
1B#000F 4 IN2

14.7 Chirc nang dich/quay thanh ghi
14.7.1 Chirc nang dich chuyén thanh ghi

Vi chirc ndng dich chuyén thanh ghi, cac bit cta bién sé& dwoc dich vé
bén phai hay bén trai theo mét gia tri xac dinh. Tuy theo viéc dich chuyén
thanh ghi l1a 1 Byte, 1 word hay 1 double word ma gia tri dich c6 thé toi da la 8,
16 hay 32.

Néu cé thuc hién phép toan dich (khac 0) thi ndi dung cua bit sau cung
thoat ra khéi thanh ghi dwoc chiva trong 6 nhd SM1.1. Con néu sau khi thuc
hién phép dich ma két qua thu dwoc cia cac thanh ghi 1a 0 thi 6 nhd SM1.0
dwoc hé diéu hanh dat gia trila 1.

Trong PLC ho S7-200, ngoai ngdn ngl dwoc biéu dién theo chuén IEC
1131-3, con cé ngdn nglr dwoc biéu dién theo chudn cla hang san xuét
(Siemens). Céac 1&nh dich chuyén thanh ghi dwoc cho nhw sau:

14.7.1.1 Dich trai
O phép toan dich trai, cho phép dich byte, word va double word.
Cu phap chung biéu dién 6 LAD la:

Voi:
SHL_x * x: C6 thé la B (Byte), W (Word), DW (Double word).
-EN END[- ) i
* IN: Thanh ghi can dich trai cé thé Byte, Word hoac
i ouTk Double word.
g it * OUT: Noi lwu trir gia tri sau khi dich trai. co thé Byte,

Word hoac Double word.

*N: Sé lwong bit can dich trai. Tuy theo dich byte,
word hay double word ma N c¢¢ gia tri max la 8,
16, 32.
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*EN, ENO: Xem muc 14.2.1

Cu phap chung biéu dién 6 STL la:
* Dich trai byte: SLB OUT, N
* Dich trai word: SLW OUT, N
* Dich trai double word: SLD OUT, N

Chu y: O STL, thi két qua sau phép dich tréi sé duoc chira vao chinh thanh
ghi cén djch.

Vi du: Khi bit M10.0 ti “0”> “1” thi yéu cau dich trai byte VB10 di 3 vi tri, két
qua chtra vao VB10.

LAD STL

M10.0 SHL_E Lh Mio. 0
I I I i I o Fo :l EEB VB10, 2

w104 IM auT FveD
3
VB10 trwéc khi dich: [1]of1][of1]0]0]1]
VB10 sau khi dich 3 vi tri: ‘ 0‘1/00 ‘ 1% ‘
<
SM1.1 Chiéu dich

14.7.1.2 Dich phai
O phép toan dich phai, cho phép dich byte, word va double word.
Cu phap chung biéu dién 6 LAD la:

Voi:
SHR_x * x: C6 thé |1a B (Byte), W (Word), DW (Double word).
—EN ENO | . .
* IN: Thanh ghi can dich phai c6 thé Byte, Word hoac
i ouTk Double word.
it * OUT: Noi lwu triv gia tri sau khi dich phai. co thé

Byte, Word hoac Double word.

* N: S6 lwong bit can dich phai. Tuy theo dich byte,
word hay double word ma N cé gia tri max la 8,
16, 32.

* EN, ENO: Xem muc 14.2.1

Cu phap chung biéu dién 6 STL la:
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* Dich phai byte: SRB OUT, N
* Dich phai word: SRW OUT, N
* Dich phai double word: SRD OUT, N

Chuy: O STL, thi két qué sau phép dich phai sé duoc chira vao chinh thanh
ghi can djch.

Dé |4y cac phép toan dich thanh ghi & man hinh soan thao LAD, ta nhap
chudt vao déu (+) & bidu twong * el ShitRetate yrong cay lenh. Sau d6 tré
chudt vao mot trong céc Iénh can lay la:

[T SHLE.  dich trai byte IT SHR_B: djch phai byte

T SHLW.  dich trai word T SHR_W. dich phai word

{T SHLDW . dich trai double word 11 SHR_DW . gich phai double word
o]V chpét trai, kéo va tha vao vi tri mong mudn. Nhap diéu kién cho ngé vag\o
EN, néu ltc nao cling thwe hién thi st dung bit nhé SMO0.0. Nhap cac bién can

dich & ngd IN. Sb bit can dich & ngd N. Nhap bién chira két qua & ngé OUT.
(théng thwdng ngd vao va ra cé chung mot bién).

Vi du: Khi bit M10.0 tir “1”> “0” thi y&u cau dich trai byte VB10 di 3 vi tri, két
qua chtra vao VB10.

LAD STL
M10.0 SHR_E LD Mio.0

|| | w EM eno——| | ED

YB104IN OUTFWEI0
kL I
VB10 truéc khi dich: (1]o[1]o]1]0]0]1]
A
VB10 sau khi dich 3 vi tri (o]ojof[1]o]1]0
—
Chiéu dich

14.7.2 Chtrc nang quay thanh ghi

Vé&i chirc ndng quay thanh ghi, cac bit ctia bién (byte, word, double
word) sé& dwoc diy vong tron sang phai hay sang trai theo mét gia tri xac dinh.
Tai mdi mét 14n quay, gia tri logic cla bit bi day ra khéi dau nay ciing la gia tri
logic dwoc dwa vao dau kia cia bién.

 Lénh quay sé& khong thuc hién dwoc néu nhw s6 dém Ian quay co gia
tri bang 0 hay la bang bdi so cua 8 doi v&i quay byte, 16 doi voi word hay 32
doi v&i double word.
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Déi voi cac gia tri khac ctia sb dém Ian quay 16n hon 8 (d6i voi byte),
I&n hon 16 (dm v&i word) hoac 32 (dm v&i double word), thi [énh sé thic hién

véi s6 dém lan quay méi bang phan duw cia sb 1an quay cii chia cho 8, 16
hoac chia cho 32.

Néu co thuc hién phép toan quay (khac 0) thi ndi dung cuta bit sau
cung thoat ra khéi thanh ghi dwoc chira vao 6 nh& SM1.1. Con néu sau khi
thwe hién phép quay ma két qua thu dwoc cla cac thanh ghi la 0 thi & nhé
SM1.0 dwoc hé diéu hanh dat gia tri la 1.

Trong PLC ho S7-200, ngoai ngdn ngir dwoc biéu dién theo chuan
IEC 1131-3, con cé ngdn nglr dwoc biéu dién theo chuan clia hang san xuat
(Siemens). Cac Iénh quay thanh ghi dwgc cho nhw sau:
14.7.2.1 Quay trai

O phép toan quay trai, cho phép quay byte, word va double word.

Cu phap chung biéu dién 6 LAD la:

Vi
ENROL_)END * x: C6 thé 1a B (Byte), W (Word), DW (Double word).
* IN: Thanh ghi can quay trai c6 thé Byte, Word hoac
4 ouTk Double word.
4N

* OUT: Noi lwu triv gia tri sau khi quay trai. c6 thé
Byte, Word hoac Double word.

* N: S6 lwong bit can quay trai.

*EN, ENO: Xem muc 14.2.1

Cu phap chung biéu dién 6 STL la:

* Quay trai byte: RLB OUT, N
* Quay trai word: RLW OUT, N
* Quay trai double word: RLD OUT, N

Cha y: O STL, thi két qua sau phép quay tréi sé duoc chira vao chinh thanh
ghi can quay.

Dé l4y cac phép toan quay thanh ghi & man hinh soan thdo LAD, ta

nhép chudt vao du (+) & biéu tugng * () Shift/Ratate trong cay lénh. Sau do
tré chudt vao mét trong cac lénh can Iy la:

{TROLE:  Quay trai byte [T ROR_B:  Quay phai byte
[T ROLW.  Quay trai word [T ROR_W:  Quay phai word
[T ROLDW . Quay trai double word LT ROR_D% : Quay phai double word
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gilr chudt trai, kéo va tha vao vi tri mong muébn. Nhap diéu kién cho ngd vao
EN, néu luc nao cling thue hién thi st dung bit nh¢ SM0.0. Nhép cac bién can
quay & ngd IN. S bit can quay & ngd N. Nhap bién chira két qué & ngd OUT.
(théng thuerng ngd vao va ra cé chung mat bién).

Vi du: Khi bit M10.0 tir “0”> “1” thi yéu cau quay trai byte VD10 di 4 vi tri, két
qua chira vao VD10.

LAD STL
1000 ROL_Dw LD Mio.0

} | F | EM ENDH EU

RLD vDio, 4

WD10IM QuUTEYD10

VD10 trwée khi quay trai

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Xoay 4 vj tri
sang trai

14.7.2.2 Quay phai

Twong ty nhw & phép toan quay trai, & phép toan quay phai cho phép
quay byte, word va double word.

Cu phéap chung biéu dién 6 LAD Ia:

Voi:
ENROR_)ENEI * x: C6 thé la B (Byte), W (Word), DW (Double word).
* IN: Thanh ghi can quay phai c6 thé Byte, Word ho&c
din ouTk Double word.
g * OUT: Noi lwu trir gia tri sau khi quay phai. cé thé

Byte, Word hoac Double word.
* N: S6 lwong bit cAn quay phai.

*EN, ENO: Xem muc 14.2.1

Cu phép chung biéu dién 6 STL Ia:

* Quay phai byte: RLB OUT, N
* Quay phai word: RLW OUT, N
* Quay phai double word: RLD OUT, N

Chu y: O STL, thi két qua sau phép quay phai sé dworc chira vao chinh
thanh ghi can quay.
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