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TUYEN BO BAN QUYEN:
Tai liéu nay thudc loai séch gido trinh nén cac ngudn thdng tin cé thé duoc
phép duing nguyén ban hoac trich ding cho cac muc dich vé dao tao va tham khao.
Moi muc dich khac mang tinh 1éch lac hoac st dung vai muc dich kinh
doanh thiéu lanh manh s& bi nghiém cam.

LOI GIOI THIEU

PLC co ban la mét trong nhimg mo dun chuyén moén mang tinh déc trung
cao thuoc nghé Dién cong nghi¢p. Sau khi hoc m6 dun nay, hoc vién c6 du kién
thire va k¥ niang dé hoc tap tiép cac mo dun PLC nang cao, Chuyén dé diéu khién
Iap trinh ¢& nho ..

Gigo trinh PLC co ban duoc thiét ké theo mé dun thudc hé théng mé
dun/mdn hoc cua chuong trinh dao tao nghé Pién cdng nghiép cho cap trinh do
Cao dang. Ngoai ra, gi4o trinh ciing c6 thé dugc sir dung cho dao tao ngan han
hoac lam tai li¢u tham khao cho cac cong nhén k¥ thuat, cac nha quan ly va nguoi
st dung nhan lyc tham khao. Gigo trinh mé dun nay duoc trién khai sau cac mo
dun K§ thuat sb; Lap trinh vi diéu khién; K§ thuat cam bién. M6 dun cung cap
nhitng kién thirc co ban vé ngdn ngit lap trinh trong PLC ciing nhu trang bi nhiing
ki nang veé lap dat cac bo diéu khién lap trinh va ky nang 1ap trinh giai quyét cac
bai toan diéu khién c& nho.

Mo dun duoc thiét ké gom 6 bai:

Bai mé dau: Giai thiéu chung vé PLC va bai toan diéu khién

Bai 1: Pai cuong vé diéu khién lap trinh

Bai 2: Cac phép toan nhi phan ciaa PLC

Bai 3: Cac phép toan sé cua PLC

Bai 4. Xt ly tin hiéu analog

Bai 5: PLC cua céc héng khac

Bai 6: Lap dat mo hinh diéu khién bang PLC

Trong qué trinh bién soan, do thoi gian, kinh nghiém va trinh 6 c6 han nén
kho tranh thiéu sot, mong cac thay co ciing nhu cac doc gia nhan xét, danh gia, bo
xung dé tai liéu ngay mot hoan chinh hon

Xin chan thanh cam on!

Ninh Binh, ngay = thang nam 20
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MO PUN: PLC CO BAN
Ma mon hoc: MD21

Vi tri, tinh chit, y nghia va vai trd ciia mé dun:

- Vj tri: M6 dun duoc bé tri day cudi chuwong trinh sau khi hoc xong cac mdn
chuyén moén nhu dién tir cong suét, trang bi dién....

- Tinh chat: La mo dun bat budc

Muc tiéu ctia moén hoc:

- V& kién thuc:

+ Trinh bay duoc nguyén ly hé diéu khién lap trinh PLC; So sanh cac uu
nhuoc diém véi bo diéu khién cd tiép diém va cac bo 1ap trinh ¢ nho khéc.

+ Phan tich dugc cau tao phan cang va nguyén tic hoat dong cua phan mém
trong hé diéu khién lap trinh PLC.

+ Trinh bay dugc phuong phap két ndi day giira PC - CPU va thiét bi ngoai

Vi.

- Vé ki nang:

+ Thuc hién duoc mot s6 bai toan tng dung don gian trong céng nghiép.

+ Két néi thanh thao phan cang cua PLC - PC véi thiét bi ngoai vi.

+ Viét dugc chuong trinh mot sé bai toan ¢ng dung don gian trong céng
nghiép.

+ Phan tich dugc mot sé chuong trinh don gian, phét hién 15i va sira chira
khac phuc.

-Vé nang luc tu chu va chiu trach nhiém:
Phat huy tinh tich cuc, chu dong, sang tao, tac phong cong nghiép.

Noi dung cuia mé dun:

Thaoi gian (gio)
sé 9 Trong dé
T Tén cac bai trong mé dun Tong Ly Thuc hanh/ thuc q
SO thuyét t?p/thl nghiém/ | Kiém tra
bai tap/thao luan
Bai mé dau 2 2
Gi6i thiéu chung vé PLC va bai
toan diéu khién
1. Giéi thiéu chung vé PLC 1 1
2. Bai toan diéu khién 1 1
Bai 1: Pai cwong vé diéu khién | 4 3 1
lap trinh
1.T6ng quét vé mot PLC 1 1
2. Két noi day gitra PLC va cac| 2 1
thiét bi ngoai Vi




3. Cai dit va str dung phan mém| 1 1 1

Step7-MicroWin

Bai 2: Cac phép toan nhi phan| 22 10 10
cua PLC

1. Céc lién két logic 1 1

2. C4c lénh ghi/xo6a gia tri cho tiép | 1 1

diém

3. Timer 4 2 2

4. Couter 4 1 3

5. Bai tap ng dung 10 4 6

Kiém tra 2

Bai 3: Cac phép toan sé cia PLC | 22 9 11
1. Chirc nang truyén dan 3 1 2

2. Chure nang so sanh 5 2 3

3. Chiic ning chuyén doi| 4 2 2

(Converter)

4. Chlrc nang toan hoc 4 2 2

5. Bong ho thoi gian thuc 4 2 2

Kiém tra dinh ky 2

Bai 4: Bo xir ly tin hiéu Analog 4 3 1

1. Tin hiéu Analog 1 1

2. Biéu dién cac gia tri Analog 0.5 0.5

3. Két noi ngd vao-ra Analog 1 0.5 0.5
4. Hiéu chinh tin hiéu Analog 0.5 0.5

5. Gidi thiéu vé module analog| 1 0.5 0.5
PLC S7-200

Bai 5: PLC cua cac hang khac 12 4 8

1. PLC cua hdng Omron 8 3 5

2. PLC cua hang Siemens( PLC| 4 1 3

S$7-300)

Bai 6: Lap trinh diéu khién bang | 54 9 41
PLC

1. Lap trinh diéu khién dong co co | 4 1 3

dao chiéu quay

2. Lap trinh diéu khién hé théng | 6 1 5

can va cap liéu

3. Lap trinh diéu khién dém san| 6 1 5

pham

4. Lap trinh diéu khién dén giao| 8 1 7

thong

5. Lap trinh diéu khién xe chuyén| 6 1 5

nhién liéu

Kiém tra dinh ky 2




6. Lap trinh diéu khién tron liéu 6 1 5
7. Lap trinh diéu khién cau truc 10 2 8
8. Lap trinh diéu khién hé thdng | 4 1 3
nang hang

Kiém tra dinh ky 2
Cong 120 40 72




BAI MO PAU: GIOI THIEU CHUNG VE PLC VA BAI TOAN
PIEU KHIEN

Giéi thiéu:

Ngay nay khoa hoc k§ thuat ngay cang phét‘trién. Trong cac xi nghiép hién
nay c6 nhicu h¢ thong san xuat st dung cac b dieu khién lap trinh. Trén the gioi
cd nhiéu hang san xuat cac bo dieu khién lap trinh khac nhau nhu: Siemens,
Omron, Telemecanique, Allen Bredlay,‘ ... V¢ co ban, ching déu co cac tinh nang
tuong tu, do do, trong tai li¢u nay chi dé cap den mot loai PLC kha thdng dung va
dugc dung nhieu ¢ Viét Nam. Modul k§ thuat dieu khién lap trinh co ban (PLC
co ban) la mot modul chuyén mon cua hoc vién nganh stra chixa thiet bi dién cong
nghiép. Modul nay nham trang bi cho hoc vién cac truong cong nhan ky thuat,
trung cap va cao dang, cac trung tam day nghe nhiing kien thirc vé linh vyc diéu
khién lap trinh, vei kien thic nay, hoc vién co the ap dung tryc ti€p vao linh vuc
san xuat cling nhu doi song. Modul nay cling c6 the lam tai liéu tham khao cho
cac can bo k¥ thuat, cac hoc vién cua cac nganh khac quan tam dén linh vuc nay.

Muc tiéu:

- Trinh bay duoc khai niém va dic diém caa PLC.

- Phan tich dugc cac dang bai toan diéu khién va giai bai toan diéu khién.

- Ren luyén duc tinh tich cuc, chi dong va sang tao.

No6i dung chinh:

1.  Giéi thiéu chung vé PLC:

Trong may ndm tré lai day nganh tu dong hoa (TPH) da gop phan ching to
dugc vai tro, vi’thé cua minh va bat dau di vao cudc song, dac biét la trong cac
linh vyc san xuat chg nghi‘ép nhu: diéu khién cac pha may thay dién, nhiét dién,
cac nha may che bién loc dau, cac nha may hoa chat.

Ngoai ra, TBH con duoc &p dung trong hau hét cac day chuyen san xuat tu
dong, cu the 1a trong san xuat cdng nghiép nhe; cong nghiép tau thuy; cong nghi¢p
ché tao Iap rap 0 t0, xe may; khai thac khoang san va luyén kim; ché tao may; linh
vuc y té va cham soc suc khoe cong dong. ..

Cung v&i sy phét trién cua nganh dién - dién tu - tin hoc, “Tu dong hoa trong
cong nghiép” ngay nay da dong gop mot phan kha quan trong trong nén kinh té
Viét Nam. V&i su xuat hién cua nhiéu tap doan tén tudi trong linh vuc dién, di¢n
tir, tw dong da 1am cho thi tredng thiét bi tu dong ngay cang tro nén da dang.

Bo diéu khién lap trinh PLC (Programmable Logic Controller) duoc sang tao
tir nhitng v tudong ban dau caa mot nhoém ki su thuéc hang General Motor vao
nam 1968. Trong nhitng ndm gan dy, bo diéu khién lap trinh dugc sir dung ngay
cang rong rai trong cong nghiép cia nudc ta nhu la 1 giai phap 1y tuong cho viéc
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tu dong hda cac qua trinh san Xuat. Cung véi sy phét trién cong nghé may tinh
dén hién nay, bo diéu khién lap trinh dat dugc nhimg wu thé co ban trong tng
dung diéu khién cdng nghiép.

Nhu vay, PLC la 1 may tinh thu nho nhung véi cac tiéu chuan cong nghiép
cao va kha nang 1ap trinh logic manh. PLC 1a dau ndo quan trong va linh hoat
trong dieéu khién tu dong hda.

Etherent

TPC-1570H
RS-232

Humsdity Sensor Temp Sensor Heater Fans Damper
2. Bai toan diéu khién:
Bai toan diéu khién dung role dién:
Su bat dau vé cudc cach mang khoa hoc ki thuat dic biét vao nhiing
nam 60 va 70, nhirng may maoc tu dong duoc diéu khién bang nhitng role dién tir
nhu cac bo dinh thoi, tiep diém, bo dém, relay dién tir. Nhitng thiét bi nay duoc

lién két voi nhau dé tré thanh mot hé thong hoan chinh bing vo s6 cac day dign
bo tri chang chit bén trong panel dién (ta dieu khien).

Nhu vay, v6i 1 hé thdng c6 nhiéu tram [am viéc va nhiéu tin hiéu vao/ra
thi tu diéu khién rat 16n. Diéu d6 dan dén hé thong cong kénh, sta chita khi hu
hong rat phirc tap va kho khin. Hon nita, céc role tiép diém néu co sy thay doi
y&u cau diéu khién thi bat bugc thiét ké lai tir dau.

Trong hé diéu khicn bang ro le cac thiét bj trong hé thong duoc chia
thanh 3 khoi co ban sau:

- Khéi cac phan tir dau vao bao gom cac cong tac, cong tac hanh trinh,
nat an, cam bién. ..

- Khéi diéu khién bao gdom ro le, cudn hit, cong tic to, ro le thoi gian,
bo dém....

- Khéi dau ra bao gdm dong co dién, van dién tir, b gia nhiét, bo hién
thi....

Ca ba khdi trén ciing dugc két ndi voi nhau theo cac so dd diéu khién nhit
dinh nham diéu khién cac thiét bi caa khoi dau ra hoat dong theo mét yéu cau nao
do.

e  Bai toan diéu khién dung PLC:
9



Trong h¢ dieu khién bang PLC céc thiét bj trong h¢ thong ciing duoc chia
thanh 3 khoi co ban sau:

- Khéi cac phan tir ¢au vao bao gém cac cong tic, cong tic hanh trinh,
nGt 4n, cam bién...

- Khéi diéu khién 1a mot bo diéu khién bang PLC.

- Khéi dau ra bao gom dong co dién, van dién tir, bo gia nhiét, bo hién
thi....

Ca ba khéi trén ciing duoc két ndi voi nhau theo cac so d6 diéu khién nao
do6 can cir vao chuong trinh dicu khién dugc lap trinh bang PLC nham diéu khién
cac thiet bi cua khoi dau ra hoat dong theo mot yéu cau nao do.
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BAI 1: PAI CUONG VE PIEU KHIEN LAP TRINH
Ma bai: MP21.01

Gio6i thiéu: Thiét bi diéu khién logic 1ap trinh duoc PLC 13 dang thiét b diéu
khién dic biét dua trén bo vi xtr Iy, st dung bd nhé 1ap trinh dugc dé luu trix cac
Iénh va thyc hién cac chire nang, chang han tinh logic, 1ap chudi, dinh gid, dém,
va cac thuat toan dé diéu khlen may va cac qua trinh cong nghé. PLC dugc thiét
ké cho cac k¥ su, khong yéu cau cao vé kién thirc may tinh va ngon ngir may tinh,
c6 thé van hanh. Chung duoc thiét ké cho cac nha ky thuét c6 thé cai dit hoic
thay d6i chuong trinh. Vi vdy, cac nha thiét ké PLC phai 1ap trinh sin sao cho
chuong trinh diéu khién c6 thé nhap bang cach st dung ngdn ngir don gian (ngdn
ngir diéu khién).

Muc tiéu:

- Trinh bay dugc cac uu diém caa diéu khién lap trinh so véi céc loai diéu
khién khac va cac ung dung cua chung trong thuc te.

- Trinh bay duoc cau tric va nhiém vu cac khéi chice niang cua PLC.

- Thyc hién dugc su két ndi gitra PLC va céc thiét bi ngoai vi.

- Lap dat duoc céc thiét bi bao vé cho PLC theo yéu cau k¥ thuat.

- Rén luyén tinh ti mi, can than trong cong viéc

Noi dung chinh:

1. Tong quat vé mét PLC

PLC 12 loai thiét bi cho phép thuc hén linh hoat cac thuét toan diéu khién

sb théng qua cac ngdn ngir 1ap trinh, thay cho viéc phai thuc hién thuat toan dé
bang mach sb. Nhu vay, véi chuong trinh ndy, PLC tré thanh mot bo diéu khién

s6 nho gon, dé thay doi thuat toan, va dic biét, dé trao dgl thong tin véi moi
trrong xung quanh (véi cac PLC, véi may tinh, hoac céc thiét bi ngoai vi khéc...)

Toan bo chuong trinh diéu khicn dugc luu nhé trong by nhé cia PLC dudi
dang cac khoi chuong trinh (khoi OB, FC, hoac FB) va dugc thuc hién lap theo
chu ky cta vong quet (Scan).

Pé ¢ thé thuc hién dugc mot chuong trinh diéu khién, tat nhién PLC phai
c6 chirc nang nhu mot may tinh, nghia 1a phai ¢6 bo xir Iy (CPU), mot bo diéu
hanh, bd nhé dé luu chuong trinh diéu khién, dix liéu,... Ngoai ra, PLC con phai
c6 cac cong vao/ra dé giao tiép dugc cac d6i tugng diéu khién va dé trao doi thong
tin v&i moéi truedng xung quanh.

Bén canh d6, nham phuc vy bai toan diéu khién s6, PLC con can phai ¢6
thém cac khoi chuc nang dac biét khac nhu: bd dém (counter), bd dinh thoi
(timer)... va nhitng khoi ham chuyén dung khéc.
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PLC duogc thiét ké sian thanh bo va chua duoc ¢b dinh véi mét nhiém vu
nao. Tat ca cac cong logic co ban, chirc nang nhd, timer, counter,... dugc nha san
xuat tich hop trong bo PLC va két noi véi nhau bang chuong trinh cho moi mot
nhiém vu diéu khién cu thé nao do. Cé nhiéu thict bi diéu khién va duoc phan biét
véi nhau qua cac chire nang sau:

- Céac ngd vaol/ra

- Dung luong bo nho

- B6 dém (counter)

- B0 dinh thoi (timer)

- Bit nho

- Céc khdi chirc nang dic biét
- Téc do xtur ly

- Loai xtr Iy chuong trinh.

Cac thiét bi diéu khién 16n thi duoc lap thanh cac module riéng. Doi véi cac
thiét bi dleu khién nho, chung duoc lap dat chung trong mot bo. Cac bo diéu khién
nay c6 so luong ngd vao/ra cho trude ¢ dinh.

Thiét bi diéu khién duoc cung cap tin hiéu boi cac tin hiéu tir cac cam bién
& bo phan ngd vao caa thiét bi ty dong. Tin hiéu nay dugc xti 1y tiép tuc thdng
qua chuong trinh diéu khién dat trong b nhé chuong trinh. Két qua xir 1y duoc
dua ra bd phan ngd ra cua thiét bi ty dong dé dén doi tuong diéu khién hay khau
diéu khién & dang tin hiéu.

1.1.  Cau tric cia mt PLC:
CAu tric cia mot PLC c6 thé dugc mé ta nhu hinh vé sau:

Théng tin xir 1y trong PLC duogc luu trit trong b nhé cia nd. Mai phan tir vi
mach nhé c6 thé chira mét bit dix liéu. Bit dix liéu (data binary digital) 1a mot chi
s6 nhi phan, chi c6 thé 1a mot trong hai gia tri 0 hodc 1. Tuy nhién cac vi mach
nhé thuong duoc to chirc thanh nhom dé c6 thé chira 8 bit dit lieu. Mdi chudi 8
bit dir liéu dugc goi la mot byte. M&i mach nho 1a 1 byte (byte nh¢), duoc xac
nhan bai mot con sé goi 1a dia chi (address). Byte nh¢ dau tién c6 dia chi 0. Dit
liéu chtra trong byte nhé goi 1a noi dung.
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B6 nhé chuong trinh
I Timer
Khoi vi xur ly trung
tam
Bo dém Bo nhé
Vao ra + chuong
Bit co
- p . Bus cua PLC
Cong ngat va dem
tdc do cao
Quan ly
Céng vao ra ghép noi
Onboard

Hinh 1.1: CAu tric cia mot PLC.

Dia chi cua mét byte nhd 1a ¢ dinh va mdi byte nhé trong PLC ¢6 mot dia
chi riéng cua nd. Dia chi cua byte nha khac nhau s khac nhau, ngi dung chira
trong mot bute nho 1a dai lugng c6 thé thay doi dugc. Noi dung byte nhé chinh la
dir liéu dugc luu trir tie thoi trong bo nho.

Pé luu giit mot dir lieu ma mot byte nhé khong thé chira hét duoc, thi PLC
cho phép mét cap 2byte nhé canh nhau dugc xem xét nhu mot don vi nhé va duoc
goi la mét tir don (word). Bia chi thap hon 2 byte nhd duoc dung lam dia chi cua
tir don.

Vidu 1: Tur don c6 dia chi la 2 thi cac byte nhé c6 dia chila2 va 3 véi 2 1a
dia chi byte cao va 3 1a dia chi cuaa byte thap.a
IB2 IB3

W2
IW2 la tir don co6 dia chi 2:
IB2 la byte co dia chi 2
IB3 1a byte c6 dia chi 3

~ Trong trudng hop dir liéu can dwoc luu trir ma mot tir don khong the chira
hét dugc, PLC cho phép ghép 4byte lién nhau dugc xem xét la mot don vi nhé va
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duoc goi 1a tir kép (double word). Dia chi thap nhat trong 4 byte nhé nay 1a dia
chi cua tir kép.
Vi du 2: tr kép co dia chi la 100 thi cac byte nhé trong tir kép nay c6 dia chi
14 100,101,102,103, trong d6 103 1a dia chi byte thip, 100 la dia chi byte cao.
MW100 MW100 MW100 MW100

DW100 |

Trong mot PLC, bo xi 1y trung tm c6 thé thuc hién mot s6 thao tac nhur:
- Boc noi dung cac vung nha (bit, byte, word, double word).
- Ghi dir liéu vao vung nh¢ (bit, byte, word, double word).
’ Trong thao tac doc, ndi dung ban dau cua ving nhé khong thay d6i ma chi
lay ban sao cua di liéu dé xu ly.
Trong thao tac ghi, dix li¢u duoc ghi vao tro thanh néi dung cua ving nhé
va dir liéu ban dau bi mat di.
Co hai loai bo nho trong CPU cua PLC:
- RAM (Random Access Memory): B nhé co thé doc va ghi.
- ROM (Read Only Memory): B nhé chi doc.
* Bo nhd RAM:

C06 s6 luong cac & nhé xac dinh. Mai 6 nhd c6 mot dung luong nhé ¢é dinh
va no chi tiép nhan mét luong théng tin nhat dinh. Cac 6 nhé dugc ky hiéu bang
cac dia chi riéng ctia nd. B6 nhé ndy chira cac chuong trinh dugc stra doi hoac
caccs dir liéu, két qua tam thoi trong qua trinh tinh toan, 1ap trinh.

Dic diém cua bo nhé RAM 14 ndi dung chia trong céc 6 nhé caa nd bi mat
di khi mat nguon dién.

* B nhd ROM:

Chira céc thong tin khong ¢d kha ning x6a dugc hogc khong thé thay doi
dugc, dugc nha san xuat st dung chira cac chuong trinh hé thong. Chuong trinh
trong bo nhd ROM ¢6 nhiém vu:

- biéu khién va kiém tra cac chtic nang hoat dong cua CPU (hé diéu hanh).
- Dich ngon ngtr 1ap trinh thanh ngbn ngir may.

- Khi bi mét nguon dién, bd nh¢ ROM van giir nguyén noi dung cua né va
khéng bao gio bi mat.

* Bo xu ly trung tam:

, B¢ xtr ly trung tdm (CPU — Central Processing Unit) diéu khién va quan ly
tat ca cac hoat dong bén trong PLC. Viéc trao doi thong tin gitta CPU, b nh¢ va
khoi vao/ra dugc thuc hién thong qua hé thong BUS dudi su dieu khién cia CPU.
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Mot mach dao dong thach anh cung cap xung clock tan s chuan cho CPU, thuong
la 1 hay 8MHz, tuy thugc vao bo xu ly sir dung. Tan so xung Clock xac dinh toc
d6 hoat dong cua PLC va duoc dung dé thuc hién su dong bo cho tat ca cac phan
tur trong hé thong.

* He diéu hanh:

Sau khi bat nguon, hé diéu hanh s& dat cac counter, timer va bit nh¢ voi

thudc tinh non_retentive (khong duogc nhd bai pin du phong) cling nhu accu vé 0.
, Pé xtr ly chuong trinh, hé diéu hanh doc tirng dong chuong trinh tir dau dén

cuoi. Twong ung hé diéu hanh thuc hién chuong trinh theo cac cau 1énh.

* Bit nho: (memory bit):

Cac memory bit la cac phan tir nh ma hé diéu hanh ghi nhé trang thai tin
hiéu.

*Bo dém:

Bo dém la mot ving nhg, ma hé diéu hanh ghi nhé trang théi tin hiéu ¢ cac
ngd vao/ra nhi phan.

* Accumulator:

Accumulator la mot bo nhé trung gian ma qua no, timer hay counter dugc
nap vao hay thuc hién cac phép toan so hoc.

* Counter, timer:

Timer va counter ciing 13 cac ving nhg, hé diéu hanh ghi nhé cac gia tri
dém trong no.

* H¢ théng bus:

B nh¢ chuong trinh, hé diéu hanh va cac module ngoai vi (cac ngd vao/ra)
duoc ket noi véi PLC thdng qua BUS noi. Mot BUS bao gom cac day dan na cac
dit liéu duoc trao doi. HE diéu hanh t6 chuc viéc truyen dir liéu trén cac day dan
nay.

1.2. Thiét bi diéu khién lap trinh S7-200:

$7-200 la thiét bi diéu khién 1ap trinh loai nhé ciia hdng Siemens (CHLB

brrc) o cau trac theo kiéu module va co6 cac module maé rong.

CPU 221 | CPU222 | CPU224 CPU226 CPU226 XM
B6 nhé chuong 2048W | 2048W | 4096W 4096W 8192W
trinh
Bd nhd dir liéu 1024W | 1024W | 2560W 2560W 5120W
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Khad nang du 50 gio 50 gio 190 gio 190 gio 190 gio
phong bé nh¢ khi

mat dién

I/O dia chi 6In/40ut | 8In/60ut | 14In/100ut | 24In/160ut | 24In/160ut
Pong ho thoi gian Cartrige | Cartrige | Tichhop | Tichhop | Tich hop
thuc

Kich thuéc b 256 (128 vao, 128 ra)

dém

Toc do thye hién | 35 ¢/1nh

1énh logic

Bang 1.1: Cau trdc cua mot so CPU caa PLC S7-200

Pia chi cac ngb vao/ra

Pia chi 6 nhé trong s7 gdm hai phan: phan chit va phan sé

Vidu 3:
PIW304 hoac 10.0
Phan chit phan sb Phan chit Phan sb
Phan chir chi vi tri va kich thuéc 6 nhé
M:  Chi 6 nhd trong mién cac bién co c6 kich thuée 1a 1 bit
MB:  Chi & nhé trong mién céc bién cd co kich thude 1a 1 byte (8bit)
MW: Chi & nhé trong mién céc bién cd c6 kich thude 1a 2 byte (16 bit)
MD:  Chi 6 nhé trong mién cac bién cd c6 kich thudc la 4 byte (32 bit)

I: Chi 6 nhé c6 kich thudc 1a 1 bit trong mién bo dém ngd vao sb

IB:  Chi & nhé c6 kich thudc 1a 1 byte trong mién bo dém ngd vao sé

~IW: Chi 0 nhé c6 kich thude la 2 byte (1 tur) trong mién b dém ngd vao

SO

ID:  Chi 6 nhé c6 kich thudce 14 4 byte (2 tir) trong mién b dém ngd vao
SO

Q: Chi 6 nhé ¢6 kich thudc 12 1 bit trong mién bo dém ngd ra sb

QB:  Chi 6 nhé co kich thudc 1a 1 byte trong mién bo dém ngd ra sb

QW:  Chi 6 nhé co kich thudc 1a 2 byte trong mién bo dém ngd ra sb

QD:  Chi 6 nhé co kich thudc 1a 4 byte trong mién bo dém ngd ra sb

T: Chi 6 nhé trong mién nhé caa b thai gian (Timer)

C: Chi 6 nhé trong mién nhé cua bo dém (Counter)

PIB:  Chi 0 nh¢ c6 kich thuge 1a 1 byte thugc vung Peripheral Input,
thuong la cong vao cua cac modul tuong tu
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PIW: Chi 6 nhé c6 kich thudc la 2 byte thuoc vang Peripheral Input,
thuong la cong vao cua cac modul tuong tur

PID:  Chi 0 nhé c6 kich thudc la 4 byte thuge vung Peripheral Input,
thuong la cong vao cua cac modul tuong tur

PQB: Chi 0 nh¢ c6 kich thude la 1 byte thuge ving Peripheral output,
thuong la cong ra cia cac modul twong tur

PQW: Chi 6 nhé c¢6 kich thudc la 2 byte thuoc vang Peripheral output,
thuong la cong ra cia cac modul twong tur

Phan s6 chi dia chi ciia byte hoic bit trong mién nhé da xac dinh
~ Néu 6 nhé da dugc xac dinh thong qua phan chit ¢6 kich thuéc 1 bit thi
phan SO s€ la dia phi cua byte va so thir tu cua bit trong byte d6, duoc tach vai
nhau bang dau cham.
Vidu 4:
1 0.0: Chi bit 0 ciia byte 0 trong mién nhé bo dém ngd vao sé Pl
Q 4.1: Chi bit 1 cua byte 4 caa mién nhd bo dém ngd ra s6 P1Q
M105: Chi bit 5 ciia byte 10 trong mién cac bién co M
~ Trong truong hop 0 nhé da dugce xac dinh la byte, tir hoac tur kep thi phan
SO s€ la dia chi cua byte dau tién trong mang byte cua 6 nhé do.
Vidu 5:
_ DIB 15: Chi 6 nh¢ c6 kich thusc 1byte (byte 15) trong khoi DB di dugc mo
bang Iénh OPN DI

DIW 18: Chi 6 nhé ¢ kich thudc 2 byte (byte 18,19) trong khéi DB d duoc
ma bang Iénh OPN DI

DB2.DBW15: Chi 6 nhd c6 kich thudc 2 byte 15,16 trong khdi dit liéu DB2.

M 105: Chi 8 nhé c6 kich thudc 2 tir gom 4 byte 105,106,107,108 trong mien
nhé cac bien co M.

Cau trac caa bd nhé S7-200

Bo nhd cua S7-200 duoc ’Chia lam 3 vung: vung nhé chuong trinh, vung
nhé di liu va vung nhé thong so. VUng nhé chuong trinh, ving nhé thong so6 va
mot phan vgng nho dir !iéu duoc chaa trong ROM dién EFPROM. boi in CPU
cho phép cam thém khoi nhé meo rong dé chira chuong trinh ma khong can den
thict bi 1ap trinh. Phan sau day mé ta chi ti¢t vé cac vung nho.

*\ung nhé chuong trinh:

Viing nhé chuong trinh chira cac chi thi diéu khién vi xi 1y d¢ thuc hién
yéu cau dieu khién, chuong trinh (tng dung sau khi soan thao duoc nap vao ROM
va van ton tai khi mat dién.

* \/Uing nhé thdng sb:
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Gom cac & nhé chira cac thdng sb cai dit, mat khau, dia chi thiét bi diéu
khién va cac thong tin vé cac ving trong co thé st dung. Noi dung caa ving nhé
nay duoc chira trong ROM gidng nhu ving chuong trinh.

*\ung nh¢ dir liéu:

Vung nhé dit liéu 1a noi lam viéc, ving ndy gom céac dia chi dé luu trix cac
phép tinh, luu trir tam thoi cac két qua trung gian, va chtra cac hang sé duoc su
dung trong cac chi dan hoic cac thdng s diéu chinh khéac. Ngoai ra trong ving
nay con cd cac phan tir va ddi twong nhu: Bo dinh thoi, bo dém, céc bo dém toc
d6 cao va cac ngd vao/ra analog. Mét phan cia ving nhé dit liéu dugc chia trong
ROM, vi vay cé4c hang sd, ciing nhu cac thong tin khac van duoc duy tri khi mat
dién giéng nhu trong ving nhé chwong trinh. Mot phan khac dwoc chua trong
RAM, ndi dung trong RAM ciing dugc duy tri trong khoang thoi gian nhét dinh
khi mat dién bang mot dién dung c6 do ri thap.

Vung dit liéu géom cac 6 bién, ving dém cua cac ngo vao/ra, vung nh¢ trong
va vung nhé dac biét. Pham vi cua vung nhé rat linh hoat va cho phép doc ciing
nhu ghi trén toan bo ving nhé, ngoai trie mot vai 6 nha dac biét chi cho phép doc,
cac dang dir liéu cho phép trong vung nay la: Bit, Byte, Word hoac Double Word.

Ngon ngir l1ap trinh trong PLC:

Trong S7-200 cho phép lya chon 3 ngdn ngtt lap trinh:

Ngon ngit LADDER (LAD)

Ngon ngir STL

Ngon ngit FBD

Ngon ngir LAD: La ngon ng 1ap trinh dd hoa dua trén co 6 so dd trang bi
dién, viéc ket noi lap trinh do hoa giong voi viéc thict 1ap cac so do relay-
contactor. Mot chuong trinh nguon viet bang LAD dugc to chuc thanh cac
network, moi network thuc hién mot cong viéc nho.

$7-200 doc chuong trinh tir trén xuong dudi, tir tréi qua phai, sau do 1ap lai
& vong quet tiep theo.

Ngon ngir STL: 1a ngon ngit I3p trinh dudi dang Text gan giong vai 1ap trinh
hop ngir trong vi diéu khién va vi xu ly, 1a mot ngdn ngir mach cho phep tao ra
mot chuong trinh ma LAD hoac FBD rat kho tao ra. Mot chuong trinh nguon viét
bang STL duoc to chirc thanh cac network, mdi network thuc hién mot cong viéc
nho.

~ Ngon ngir FBD: La ngon ngr lap trinh d6 hoa dua trén co so két ndi cac
khoi ham, sir dung cac ky hiéu logic giong véi dai so BOOLEAN. Cac ham toan
hoc phic tap cling duoc thé hién dudi dang khoi véi cac dau vao dau ra thich hop.

2. Két néi day giira PLC va cac thiét bi ngoai vi

~ Viéc ket ndi day giira PLC va thiét bj ngoai vi rat quan trong. N6 quyét dinh
den viéc PLC c0 thé giao tiép duoc vai thiét bi lap trinh (may tinh) cling nhu hé
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thong diéu khién c6 thé hoat dong theo dung yéu cau dugc thiét ké hay khang.
Ngoai ra vi¢c noi day con lién quan dén an toan cho PLC ciing nhu h¢ thong dieu
khién.
a, Két ndi vai may tinh

Ddi voi céc thiét bi 1ap trinh cua hang Siemens, ¢6 cc cong giao tiep PP
thi 6 the ket nai truc tiep véi PLC thong qua mot soi cap. Tuy nhién doi véi may
tinh c& nhan, can thiét phai cé cap chuyén do6i PC/PPI. So d6 noi may tinh vai
CPU thuoc ho S7-200

Programming
Device

RS-232/PPI
Multi-Master Cable

TR

Hinh 1.2: Két n6i may tinh véi CPU qua cong truyén théng PPI
Str dung cap PC/PPI.

b. K&t noi vao/ra véi ngoai vi
Ket noi PLC véi nguon cap AC/DC/Relay:

+24V

LUARY & & —_——
:Dcl : BC2
e ceocooooo oo oo oo ER=N=M
1L o0 01 02 03 O 2L D4 05 06 0.7 10 O 3L 11 12 13 14 15 16 L7 —é— N L
RELAY ACPOWER
OUTPUTS SUPPLY

CPU 226 AC power supply, DC input, Relay

DG SENSOR
SUPPLY

07 1.0 11 12 13 1.4 2M 15 16 17 20 21 22 23 24 25 26 27 M L
S oo oo o ocoooco oo oooog]

012
0l1&
01s

L]
9

03
(=]
[s
+24V @ L _ II

oV

L]
L
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Hinh 1.3: So d6 két ndi PLC véi ngudn ciap AC/DC/Relay
Két néi PLC véi ngudn cap DC/DC/DC:

e e ]

OJo]JSJoJoJoJoJoJo][dJolJo]JoJo]Jo]a[d o0

-

IM IL+00 0.1 0.2 0.3 04 2M 21.+05 06 0.7 1.0 1.1 = M L+
ouTrPur PS
DC/DC/IC

SIEMENS S7-200

INPUT
1M 00 0.1 02 03 04 0506 07 2M 1.0 1.1 12 1.3 1.4 1.5 M L+
eloeleolelololelelololololol o

—10

Hinh 1.4: So d6 két ndi PLC véi ngudn ciap DC/DC/DC

3. Cai djt va sir dung phan mém Step7-Microwin:
a. Gioi thiéu ve Step7- Microwin

Step7- MicroWin 14 phan mém lap trinh cho PLC Siemens. Step7- MicroWin
¢6 cac phién ban sau: Step7- MicroWin 3.1, Step7- MicroWin 4.0 ...

b. Nhitng yéu ciu véi may tinh PC:

- Window 2000, Window XP.

- 6 cung tréng > 350MB.

c. Cai @it phan mém lap trinh Step7- Microwin

Khot dong tur 6 dia CD click chudt chon Setyp.exe man hinh, cai dat hién ra
chon ngdn ngtr English sau d6 qué trinh cai dat tiép tuc cho dén két thuc.

Sau khi kiém tra bo nhé, 6 climg hoan toan c6 du kha ning dé cai phan mém
STEP 7 —Micro/win vao 6 ciing, thi lan luot tién hanh cac budc:

1/ Chén dia CD vao 6 CD may tinh.

2/ Kich chu6t vao nit start dé mé menu Window
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3/ Kich chuét vao muc Run cua menu

4/ Néu cai dat tur:

+ Disk A: Trong hop thoai Run, go a:\setup va enter

+ CD: Trong hop thoai Run, gd e:\setup va enter

5/ Sau d6 s& nhan dugc céc chi dan thao tac tiép theo trén man hinh

6/ Khi két thic viéc cai dat, hop thoai setup PG/PC Interface ty dong xuat
hién. Kich Cancle dé tr¢ vé cira s6 chinh cta step 7 Micro/win.

Sau khi cai dat xong cd thé bat dau soan thao chwong trinh bang cach nhap
dup vao biéu tugng cia phan mém de lam viéc vai giao dién trén man hinh.

d. Cach sir dung phin mém:

*1. Khéi dong phan mém:

*2. Tao file méi: vao menu File chon New
*3. Gidi thiéu vé ctra s0 lap trinh

= STEP 7 -Micro/wWwin - Project1 - [SIMATIC LAaD]

Exf) Fils  Edit wieww PLC Debua  Tools  windowss  Helo - =5 >
B | = = 3N Lo =] ==
2 | 4 T Tw e | T o + = = — |4 <> 1
=[] Instructicons -~ - - -+« - - = - - - a1 - - - = - - - 0 - - -

=1 [EE)] Fasori tes
- Eit Lagic [(FEOGRAM COMMENTS = |
=1--[Z5 Clock . MNoetwork 1 Metveork Title
+1 [(Z1 Comrmunicsal tiors
1 [=1 Compare [Metwork Commen r
+1 - [Em] Comwer t
= Counters H
=S Floating-Foint kdath
=1 [=z) |nteaer kdath
[T eterrupt
- Logical Operations Motk =
ES bl o I -
i Ergtam Sore! ~ | [F 1 v I maan £ SER_0 & 1)« .

|

Py reEwsori 1 o 1, Col 1 IMS

2
\ ) X 1A \
Hinh 1.5: Cua s6 1ap trinh
* b
4. Bat symbol
,
\ A X 2w
Vao hop Symbol Table dé dat:
i | Symbol Address Comrment

L e L T ) —

Hinh 1.6: Bang dat dia chi
*5. Cach lay 1énh:
Nhép dtp chudt trai vao biéu tuong 1énh trén cay 1énh.
*6. Nap chuong trinh:
- Tir menu file chon Download hodc chon biéu tuong = =

*7. Chay chuong trinh

- Ttr menu PLC chon RUN hoic chon biéu tuong -
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*8. Luu bai: Tir menu file chon Save as. Sau d6 chon dudng dan va viét tén
file can luu.
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BAI 2: CAC PHEP TOAN NHI PHAN CUA PLC
M3 bai: MP21.02

Giéi thigu: S7-200 bicu dién mot cch logic ciing bang mot day céc Iap
trinh. Chuong trinh bao gom mat day tap Ié[]h. S7-200 thuc hién chuong trinh bat
dau tir Iénh dau tién va keét thuc ¢ 1énh cudi cung trong mot vong quét.

Muc tiéu:

- Trinh bay dugc cac churc nang cua RS, Timer, counter (bo dinh thoi, bo
dem).

- U’ng, dung linh hoat cac chirc ndng cua RS, Timer, counter trong cac bai
toan thuc te: Lap trinh, két noi, chay thu...

- Ren luyén duc tinh tich cuc, chu dong va sang tao
Noi dung chinh:

1. Cé4c lién két logic:

Mot vong quét trong PLC S7-200 bat dau tir viée doc trang thai ciia dau vao
va sau do thyc hién chuong trinh. Vong quét ket thuc bang viéc thay doi trang thai
dau ra. Trudc khi bat dau mot vong quét tiep theo S7-200 thuc hién cac nhiém vu
bén trong va nhiém vu truyén théng. Chu trinh thuc hién chuong trinh 1a mét chu
trinh lap.

Céch lap trinh cho S7-200 ndi riéng va cho cac PLC ctua Siemens noi chung
dua trén hai phuong phap co ban: phuong phap hinh thang (Ladder logic) va
phuong phap liét ké (Statement List). Néu chwong trinh dugc viét theo kiéu LAD,
thiét bi 1ap trinh s& tu tao ra mot chuong trinh twong ung theo kiéu STL. Nguoc
lai khéng phai moi chuong trinh viét theo kiéu STL déu c6 thé chuyén sang LAD.

1.1 Céc Iénh vao/ra va céc Iénh tiép diém dic biét:

Load (LD): Iénh LD nap gia tri cua mot tiép diém vao trong bit dau tién
cua ngan xep, cac gia tri ca con lai trong ngan xép bi day xuong 1 bit,

Load Not (LDN): Iénh LDN nap gia tri nghich dao cua 1 tiép diém vao
trong bit dau tién cua ngan xép, cac gid tri cii con lai bi day xubng 1 bit.

Trudce LD Sau Trudce LN Sau
CO 1 [@16] ~11
1 s CO Cl s 0
2 Cl C2 1
C3 2 C3 c2
4 3 4 3
&5 4 s 4
C6 Cs C6 Cs
C7 C6 7 C6
s s 7 s s: c7

Bi day ra khai Bi day ra khai

ngan xép ngan xép

Hinh 2.1: Trang thai ngan xép trudc va sau lénh LD; LDN.

Cu phép: LD n; LDN n
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n:1,Q, M, SM, T, C, V (bit)

OUTPUT (=): Lénh sao chép noi dung bit dau tién trong ngan xép vao bit
duogc chi dinh trong I€nh. N6i dung ngan xép khong bi thay doi.

Lénh tiép diém

+ CU phép: LD n
A n

Dang LAD: n Dang STL:
C | | : O n
n

LDN
AN

n
—lfl— ON n

* Toan hang cho phép (Operands) n: I, Q, M, SM, T, C, V, S.
b. Lénh céc tiép diém tirc thoi

=

Cu phéap: N LDI n
Al

Dang LAD —[ I — Dang STL 2

n LDNI n

°Toénhang‘_{ /1 I_M,SM,T, C,V,S. S:: n

N n

c. Tiép diém aao trang wai:
Dang LAD —| NOT l— Dang STL  NOT

Tiép diém dao trang thai ciia dong cung cap.
d. Tiép diém chuyén d6i theo sudon am/ duong:

Dang LAD —_— P Dang STL EU

N |—

ED

- Tiép diém chuyén gié)i suon duong (EU) cho phép dong cung cap thong
mach khi suon xung chuyén tir 0 1én 1.

- Tiép diém chgyén do6i suon &m (ED) cho phép dong cung cap thdng mach
khi suon xung chuyén tir 1 xudng 0.

e. Céc lénh dau ra:
*. Lénh dau ra output:
+ CU phép: n

Dang LAD 4< ) Dang STL = n
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Toan hang cho phép: n: I,Q, M, SM, T,C, V, S

+ Y nghia: Cudn day dau ra & trang thai kich thich khi dong diéu khién chay
qua.

* Lénh dau ra tic thoi:

+ Cu phép:
Dang LAD: —{ ) Dang STL =l n

Toan hang cho phép: n: 1, Q, M, SM, T, C, V, S
+ Y nghia: Cudn day dau ra duoc kich thich tirc thoi khi dong diéu khién
chay qua.

1.2. Céc Iénh lién két logic co ban:
Lénh AND
Lénh AND s¢€ tao ra mot logic giong nhu hinh dudi day.

® c

Nhu vy 1énh AND thyc hién ghép ndi tiép nhiéu tiép diém thuong mo
Vi du:

0.0 0.1 (0.0 LD 10.0

f ) A 10.1
> = Q0.0

Lénh OR ’

Lénh OR sé tao ra 1 logic giong nhu hinh dudi day:

A
o— /o
L

o_

Nhu vay 1énh OR thuc hién méic song song nhiéu tiép diém thuong mo.
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Vi du:

10.0 Q0.0
{ LD 10.0
~ ) O 101
10.1 = Q0.0

1.3. Lién két cac cong logic co ban:

a, Phép toan OR va céng OR

Goi A va B 1a 2 bién logic doc 1ap. Khi A va B két hop qua phép toan OR,
két qua x dugc md ta nhu sau:

X=A+B

Trong biéu thic ndy, dau “+” khong c6 nghia 1a phép cong thuan tay. No6 1a
phép toan OR, két qua ciia phép toan OR dugc cho trong bang sy that sau:

A B | X=A+B A

0 0 0 - 3 Y=A+B
0 1 1

L0 1 Céng OR

11 1

Hinh 2.2: Bang sy that cua phép toan OR. 7
Vi du 2: Xac dinh dang song ngo ra cong OR khi ngo vao A, B thay doi theo

Hinh 2.3: Gian d6 xung cua phép toan .
b, Phép todn AND va cong AND
Néu hai bién logic A va B duoc két hop qua phép AND, két qua a:
X=AB ,
Bang su that cua phép nhan 2 bién A va B nhu sau:

gian do sau:
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A B |X=AB

0 0 0 A — )
0 1 0 B—1

Lo : Céng AND

Hinh 2.4: Bang su that cua phép toan AND.

Vi du 3: Xac dinh dang séng ngd ra caa cong AND ng véi cac ngd vao
nhu sau:

N [ I I I I
J.l_.l.

A :‘:
E_I L _— X =AB

Hinh 2.5: Gian d4 xung cua phép toan AND.

Trong vi du nay thay rang, ngd ra s& bang voi ngd vao A khi B & muc logic

1. Vi vay ta c6 thé xem ngd vao B nhur ngd vao diéu khién, né cho phép dang séng
& ngd vao A xuat hién & ngd ra hay khong.

¢, Phép toan NOT va cong NOT

Néu bién A duoc dua qua phép toan NOT, két qua x s& Ia:
H= A

Cong NOT chi cd mot ngd vao va mot ngd ra. Trén hinh 9 la bang su
that va ki hiéu cua phan ta NOT

Alxn A ﬁ So— xeA
0 1
1

0 Céng NOT

Hinh 2.6: Bang su that cua phep toan NOT.
d, Phan thu NOR va cong NOR

Cong NOR hoat dong giéng nhu hai cong OR va NOT mic ndi tiép nhu sau:
OR  NOR A

g
A B | A+B | A+ B Ny

() () () 1

ﬂ Ky hiéu ddo

0 1 1 0 _
Lo | 0 A:D—DDE%
11 1 0 B

Hinh 2.7: Bang su that cua phép toan NOR

Trén so 6 mach dién cong NOR c¢6 ki hiéu giéng nhu cong OR nhung c6
thém vong tron & phai dau ra dai dién cho tin hiéu ra dao so vai cong OR. Phan
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tir OR ¢6 thé ¢6 hai hodc nhiéu dau vao. Néu cac dau vao cua cong OR dugc noi
chung thi cong OR c6 chuc nang nhu phan tir NOT.
2. Cac Iénh ghi/xéa gia tri cho tiép diém:
Mach nhé R_S:
Mach nhé 1a mach c6 hai trang thai 6n dinh va théng qua tin hiéu ngd vao

ma trang thai cua né thay d6i. Déi véi mach diéu khién dung relay va
contactor

ta c6 mach tu duy tri. Con trong PLC c6 khau R-S (viét tit cua Reset va Set).
Mach nhé R-S 1a rat can thiét trong ki thuat diéu khién. N6 duoc xem 1
mét chire ning co ban trong hau hét cac loai PLC va dugc chia thanh hai loai
la: Uu tién SET va uu tién RESET.

2.1. Lénh Set (S) va Reset (R) trong PLC S7-200

Mach nhd R-S duoc thé hién qua hai 1énh set va reset vai céc vi du tng dung
dung b6 nhé vai ca phap nhu sau:

—[ S] : Set bit

—[ R] : Reset bit

+ Cu phap:
Dang LAD Dang STL
S BIT
— (s) | e
N S S_BIT. N
S BIT

—(g)

R S_BITUN
Toan hang cho phép:
S bit:1,Q,M,SM, T,C, V, S
N: IB, QB, MB, SMB, VB, AC, Constant, *VD, *AC, SB.
+Y nghia: Thiét lap hodc x04 mot mang gdom n tiép diém keé tir dia chi S-bit.
*. Lénh Set, Reset tirc thoi:
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+ Cu phap:

Dang LAD Dang STL
S BIT
—{(=_1) L
N SI S BIT, N
S BIT
(RI—JI) RI S_BIT.N
Toan hang cho phép:
S hit: Q

N: IB, QB, MB, SMB, VB, AC, Constant, *VD, *AC, SB.

+ Y nghia: Thiét 1ap hodc xo04 tirc thoi mot mang gém n tiép diém ké tir dia
chi S-bit.

2.2. Cac vi du irng dung dung by nhé:

Metwork 1 Metwark, Title
| Metwork Comment
0.0 Goa
| ¢ )
Q0
—( s
G0z
—( A
Hinh 2.8: Chuong trinh set, reset
10.0
Q0.0
Q0.1 - —
Q0.2

Hinh 2.9: Gian db thoi gian sir dung set, reset
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3. Timer:

Timer 1a bo tao thoi gian tré giira tin hiéu vao va tin hiéu ra. Néu ky hiéu tin
hiéu (logic) va 1a x(t) va thoi gian tré duoc tao ra bang timer Ia z thi tin hiéu dau
ra cua timer do6 la x(t-z). S7-200 c6 64 timer (v&i CPU 212) va 128 timer (vai CPU
214) dugc chia lam 2 loai khac nhau, do6 la:

- Timer tao thai gian tré khéng ¢ nho (On-delay timer), ky hiéu TON

- Timer tao thoi gian tré ¢cd nho (Retentive On-delay timer), Ky hiéu la
TONR.

Hai kiéu timer caa S7-200 (TON va TONR) clng bat dau tao thoi gian tré
tin hiéu ké tir thoi diém cé suon 18n & tin hiéu dau vao, tac 1a khi tin hiéu dau
vao chuyén trang thai logic tir 0 1én 1, duoc goi 1a thoi diém timer duroc kich, va
khong tinh khoang thoi gian khi dau vao c6 gié tri logic 0 vao thoi gian tré tin
hiéu duoc dat trudce.

Khi dau vao co gia tri logic bang 0, TON s& ty dong reset con TONR thi
khong tu dong Reset. Timer TON duoc diing dé tao thi gian tré trong mot khoang
thoi gian (mién lién thong), con véi TONR thoi gian tré s& duoc tao ra trong nhiéu
khoang thoi gian khac nhau.

Timer TON va TONR bao gém 3 loai véi do phan giai khac nhau, d6 phan
giai Ims, 10ms va 100ms. Thoi gian tré T dugc tao ra chinh la tich cia d6 phéan
giai caa bo timer va gia tri dat trudc cho timer.

Vi du nhu mot bg timer c6 do phan giai bang 10ms va gid tri dt la 50 thi
thot gian tré ==10x50=500ms.

Timer ctia S7-200 c6 nhitng tinh chit co ban sau:

- Céc bo timer dugc diéu khién boi mot cong vao va gia tri dém tac thoi.
Gia tri dém tuc thoi cua timer duoc nhé trong thanh ghi 2 byte (T-word) cua
timer, x4c dinh khoang thoi gian tré ké tur khi timer duogc kich. Gia tri dat trude
ctia cac bo timer duoc ky hiéu rong LAD va STL 1a PT. Gié tri ¢ém tac thoi cua
thanh ghi T-word thuong xuyén duogc so sanh vai gia tri dat trudc caa timer.

- M&i timer, ngoai thanh thi 2 byte T-word luu gié tri dém tac thoi con co
mot bit, ky hiéu bang T-bit, chi trang thai logic dau ra. Gia tri logic nay phu thugc
vao két qua so sanh giita gia tri dém tic thoi véi gia tri dat trude.

- Trong khoang thoi gian tin hiéu x(t) c6 gia tri logic 1, gia tri dém tac thoi
trong T-word ludn duoc cap nhat va thay doi tang dan cho dén khi dat gia tri cuc
dai. Khi gia tri dém tac thoi I6n hon hay bang gia tri dat trude, T-bit c6 gié tri
logic 1.

- Bang 2.1: M@ ta céc kiéu timer va d6 phan giai tng voi CPU 214 va CPU
226.

Lénh | D¢ phan giai |Gi4 tri cuc dai CPU 214 CPU 226
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1ms 32,767s  [T32, T96 T32, T96
TON 10ms 327,67s  [T33-T36, T97-  [133-T36, T97-T100
100ms 3276,7s  [T37-T63, T101- [T37-T63, T101-T255
1ms 32,767s [0 TO, T64
TONR 10ms 327,67s [TL-T4 T1-T4, 65-T68
100ms 3276,7s  [T5-T31 T5-T31, T69-T95

Bang phan loai TON va TONR

CU phép khai béo sir dung timer trong LAD, bao géom 2 loai nhu sau:
3.1. On - delay Timer (TON)

- CU phép:

Hinh 2.10: Khai bao sir dung TON.

Tux

—N TOM

74P 277 mg

Khai béo timer s6 higu Txx kiéu TON de tao thoi gian tr tinh tir khi dau
vao IN duoc kich. Néu nhu g‘ié tri dém tuc thoi 1on hon DOEiC bing‘gié tri dat trudce
PT thi T-bit c6 gia tri logic bang 1. C6 theé reset timer kieu TON bang lénh R hogdc
bang gia tri logic 0 tai dau vao IN.

3.2. Retentive On-Delay Timer (TONR)

- CU phép:

Tux

—IMN TOF

TIIHET 777 ms

Hinh 2.11: Khai b&o sur dung TONR.

Cu phap khai bao str dung timer trong STL nhu sau: Khai bao
timer cua S7-200 la I1énh ¢o6 diéu kién.‘Tai thoi diém khai tgéo tin hiéu dau vao co
gid tri logic bang gia tri logic cta bit dau tién trong ngan xep.

Khi st dung timer kiéu TONR, gia tri dém tac thoi duoc luu lai va khong
bi thay d6i trong khoang thoi gian tin hiéu dau vao logic 0. Gia tri caa T-bit
khéng dugc nhd ma hoan toan phu thugc vao két qua so sanh giira gia tri dém
tuc thoi va gia tri dat trudc.

Cac timer duoc dit tén 1a Txx, trong d6 xx 1 sé hiéu cua timer. Txx dong
thoi cang la dai chi hinh thic cia T-word va T-bit cua timer d6. Tuy ching c6
cung dia chi hinh thac, song T-word va T-bit van duoc phan biét vai nhau nho
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kieu sir dung Iénh véi Txx. Khi diing Iénh 1am viéc véi tir, Txx duoc hiéu la T-
word, nguoc lai khi st dung I€nh lam viéc vai tiep diem, Txx duoc hiéu la T-bit.
Khi timer duoc reset, T-word va T-bit cua n6 ddng thoi duoc X0a va cd gia
tri 0. Boi véi timer TON c6 hai phuong phap reset 1a xoa tin hi¢u dau vao hoac
dung lénh R. Con doi vai timer TONR chi c6 mot phuong phap reset duy nhat la
dung Iénh R (R Txx K1).
Vi du 7: Cach khai béo va sir dung sir dung timer kiéu TON.

Khi ngd vao 10.0 =1 Timer

MNetwwork 1
0.0 T33F
—| = I TOM
+10-4PT 100 m=
Metwwork 2
T3r7 0.0

Hinh 2.12: Chuong trinh str dung timer TON

T37 dugc kich, Néu sau 10x100ms =1s 10.0 van giir trang thai thi bit T37 s&
Ién 1 (Khido Q0.0 1én 1). Néu 10.0 =1 khéng du thoi gian 1S thi bit T37 s€ khéng
1én 1.

0.0

!

Maximum
value = IE

T37(bt)
@0

Hinh 2.13: Gian d6 thoi gian timer TON
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Vi du 8: Cach khai bao va sir dung sir dung timer kiéu TONR

Metwork 1 MHetwork, Tikle
| M etwiark, Cornment
10.0 T1
—] ——m TOMR
1004 FT 10 ms
Hetwork 2
T1 Qoo

—1 < O

Hetwork 3

_I 10.1 I—( 'I|::I"| )

| BO(IOMs) | i40(10ms)
- T

100¢10ms) =1s

|

1 oo R s Pl
(Currert) : : : :

(Currert)

™
(Current)

. J

T4 (bity, @OD I I

I01(Reset) 7

Hinh 2.15: Gian d6 thoi gian timer TONR

Ngd vao 10.0 co tac dung kich thoi gian cho Timer,khi ngé 10.0 =1 thoi gian

Timer duoc tinh,khi 10.0=0 thoi gian khdng bi Reset vé 0.Khi du thoi gian thi Bit
T1 s€ I1én 1. Thoi gian Timer chi bi Reset khi co tin hiéu Reset Timer ( tin hiéu tur

ngo 10.1)

e Cap nhat timer c6 do phan giai 1ms

CPU cua S7-200 c6 cac bo timer c6 do phan giai 1ms cho phép PLC cap

nhat va thay thay doi gia tri dém tac thoi trong T-word mdi 1ms mot lan.
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Cac bo timer vai do phan giai thap nay cé kha niang diéu khién chinh
Xac cac thao tac.

Ngay sau khi bo timer véi d6 phan gia 1ms duoc kich, viéc cap nhat dé
thay doi gi tri dém tac thoi T-word hoan toan tw déng. Chi nén dat gia tri rat
nho cho PT cua bo timer c6 d6 phan giai 1ms. Tan sb cap nhat dé thay doi gia tri
dém tuc thoi va cua T-bit cua mot bo timer c6 do phan giai 1ms khéng phu thuoc
vao vong quét (scan) cau bd diéu khién va vong quét cua chuong trinh dang
chay. Gia tri dém tac thoi va T-bit caa timer nay ¢ thé duoc cap nhat vao bat
ctr thoi diém nao trong vong quét va duoc cap nhat nhiéu lan trong mot mot
vong quét néu thoi gian vong quét do 1én hon 1ms.

Do viéc cap nhat T-word cua timer v&i d6 phan giai 1ms hoan toan tu dong
nén thoi gian tre co the bi trdi trong khoang thoi gian 1ms. Boi vay, vi du dé co
thé ¢ duoc thoi gian tré khéng dudi 56ms ta nén dat gia tri ban dau cho PT la
57.

Thuc hién lénh R (reset) doi véi mot timer c6 do phan giai 1ms dang ¢ trang
thai lam viéc co nghia la dua timer dé vé trang thai ban dau, gia tri dém tac thoi
cua timer duoc dua vé 0 va T-bit nhan gia tri logic 0.

e Cap nhat timer co d¢ phan giai 10ms

CPU cua S7-200 c6 cac bo timer vai @6 phan giai 10ms. Sau khi duoc Kich,
viéc cap nhat T-word va T-bit dé thay doi gia tri dém tic thoi va trang thai logic
dau ra cua cac bo timer nay khdng phu thudc vao chuong trinh va dugc tién hanh
hoan toan tw déng mdi vong quét mot 1an vao thoi diém dau vong quét.

Thuc hién Iénh R dbi vai timer‘cc’) do phan giai 10ms dang ¢ trang thai lam
viéc la dua timer vé trang thai ban dau va dua T-word va T-bit gia tri 0.

Do viéc cap nhat T-word cua timer chi dugc thuc hién tu dong mdi vong
quét mot lan nén thoi diém thay doi gia tri dém tac thoi va gia tri logic cua T-bit
cua timer c6 thé bj troi trong khoang 10ms. Boi vay, vi du dé tao duoc mot khoang
thoi gian tré it nhat 1a 140ms, nén chon gia tri dit trude cho timer ¢ do phan giai
10ms la PT=15.

e Cap nhat timer co6 d¢ phan giai 100ms

~ Hau hét céc bg timer cua S7-200 deu la timer ¢6 d6 phan giai 100ms. Gié trj
dé luu trix trong bo timer 100ms duoc tinh tai dau moi vong quet va thoi gian dé
tinh s€ la khoang thoi gian tur dau vong queét trude do.

Viéc cap nhat dé thay dbi gia tri dém tuc thoi cua timer chi duoc tién hanh
ngay tai thoi diém c6 lénh khai bao cho timer trong chuong trinh. Bai vay qué
trinh cap nhat gia tri dém tac thoi khong phai 13 mat qua trinh tu dong va khéng
nhat thiét phai duoc thuc hién mot 1an trong mdi thoi gian vong quét ngay ca
khi timer da duoc kich. Di véi trudng hop mot 1énh timer 100ms duoc khai bao
nhiéu lan trong mot vong quét thi co thé xay ra truong hop gia tri luu trir bj cong
nhiéu lan vai gia tri dém tac thoi, vi vay nén sir dung lénh khai béo timer 100ms
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chinh xac mot Ian trong mot vong quét.

e Hiéu qua caa viéc cap nhat gia tri dém tic thoi caa timer 1ms, 10ms,
100ms.

Viéc cap nhat gid tri dém tac thoi cua cac timer véi d6 phan giai khac
nhau duoc thuc hién tai céc thoi diém khac nhau phu thudc vao cac sir dung
timer d6. Vi du sau mé phong su khac nhau @6 véi 3 loai timer cung dat thoi
gian 300ms.

- Trong truong hop st dung timer 1ms, Q0.0 s& c6 gié tri logic bang 1
trong khoang thoi gian 1 vong quét néu thai diém cap nhat gid tri tac thoi xay ra
trudc khi tiép diém thuong mo T32 va tiép diém thuong déng T32 chuyén trang
thai.

- Trong truong hop st dung timer c6 @6 phén giai 10ms, Q0.0 sé ludn cé gia
tri logic 0 vi khi bit T33 c6 gia tri logic 1 & dau vong quét thi ngay sau d6 sé& bi
chuyén vé trang thai 0.

- Trong truong hop st dung timer 100ms, Q0.0 s& ludn co gia tri logic 1 trong
khoang thoi gian 1 vong quet moi khi gié tri dém tirc thoi bang gié tri dat trudc.

Metwork, 1 Fetwak Titla

- 1% Hetwork 2 Network, Tille Netwoik 3 Metwak Tile
; ™ ToN =] LEE] T3 137
l — + —m on| — ¢ —w TON
1 Lo e [ 10 ms “APT 100 prys

_I T?.E'_(EII].[I) _I - EIEID) _I 137 l:rI:IIZI::II

Hinh 2.16: Anh huong cua do phan giai dén dau ra cua timer.
Viéc sir dung tiép diém thudng dong Q0.0 1am tin hiéu dau vao cho timer
dam bao Q0.0 s& c6 gia tri logic bang 1 trong mot vong quét ¢ moi thoi diem ma
gia tri dém cua bo timer dat dugc gia tri dat trude PT:

Network 1 Network Title Network 2 Network Title Network 3 Network Title
Q0.0 132 (0.0 733 (0.0 T37
| + f—m TON { + —qW TON | / —W TON
N4 PT 1 ms J04PT 10 ms 34PT 100 ms
T33 (0.0 137 (0.0
132 Qoo |1 I ) 1 | 4 )
| | 4 ) | | \ | | \
| \

Hinh 2.17: Khic phuc anh hudng cia do phan giai dén dau ra cua timer.
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4. Counter

Counter 1a by dém thyc hién chirc ndng dém swon xung trong S7-200. Céc
bQ dém cua S7-200 duogc chia ra lam hai loai: bd dém tien (CTU) va bo dém
tién/Ii (CTUD).

Bo dém tién CTU dém s suon 18n cua tin hiéu logic dau vao, tac 1a dém
s0 lan thay doi trang thai tur 0 [€n 1 cua tin hiéu. S6 suon xung dém duogc, duoc
ghi vao thanh ghi 2 byte cua bé dém goi la C-word.

Noi dung caa C-word goi 1a gia tri dém tac thoi, ludn duoc so sanh véi
gia tri dat trude cua bo dém, duoc ky hiéu 1a PV. Khi gia tri ¢ém tac thai bang
hoic I6n hon gia tri dat trudc ndy thi bo dém béo ra ngoai bang cach dat gia tri
logic 1 vao C-bit. Truong hop gié tri dém tac thoi nhd hon gia tri dat trudce thi
C-bit c6 gia tri logic 0.

Khac véi cac bo timer, cac bd dém CTU déu cd chan ndi vai tin hiéu diéu
khién xo04 dé thuc hién viéc dat lai ché d6 ban dau (reset) cho b dém, duoc ky
hiéu R trong LAD hay duoc quy dinh la trang thai logic cua bit dau tién trong
ngan xép STL. B dém duoc reset khi tin hiéu xoa nay c6 muc logic 1a 1 hoic
khi Iénh R duogc thuc hién véi C-bit. Khi bo dém duoc reset, C-word va C-bit
déu c6 gia tri 0.

- CU phép hai bo dém CTU va CTUD cua s7-200

Ci
—]LCL CTUD
Crx
—CU CTU 4CD
4R s i
R EEEES 15

Hinh 2.18: Khai bao va str dung Counter.

B0 dém tién/Ibi CTUD dén tién khi gap suon 1én cia xung vao cong dém
tien (ky hieu CU trong LAD) hoac bit ther 3 cua ngan xep trong STL va dem
i khi gap suon 1én cua xung vao cong dem Iui (ky hiéu CD trong LAD) hoac
bit thir 2 cua ngan xép trong STL.

- Giéng nhu b dém CTU, bo dém CTUD ciing dugc dua ve trang thai khoi
phat ban dau bang 2 céch:

+ Khi dau vao cua chan xo4, ky hiéu bang R trong LAD hoac bit thir nhat
cua ngan xep trong STL ¢ gia tri logic bang 1.

+ Bang lénh R v&i C-bit.
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CTUD c6 gié trj dém tuc thoi dling bang gid tri dém va duoc luu trit trong
thanh ghi 2 byte C-word cua pc} dem. Giatri dem tac thoi ludn dugc so sé}nh VOi
gia tri dat trude PV cua bo dem. Neu gia tri dém tac thoi 16n hon hoac bang gia
tri dat trudc thi C-bit cé gia tri logic bang 1. Con cac truong hop khac C-bit c6 gia
tri logic 0.

B0 dém tien CTU ¢ mién gi tri dém tac thoi tir 0 dén 32.767. Bo dém
tien/lui CTUD c6 mién gia tri dém tac thoi la -32.768 dén 32.768.

Vé nguyén ly hoat dong, c6 thé mé ta nhu sau:

4.1. Counter up (CTU)

Khai bdo by dém tién theo suon Ién CU. Khi gid tri dém tuc thoi C-word
cua Cxx 16n hon hoac bang gia tri dat truéc PV, C-bit co gia tri logic bang 1. B§
dem duoc reset khi dau vao R cd gia tri logic bang 1. Bo dem ngung khi C-word
dat gia tri cuc dai bang 32.767.

Céc toan hang

Cxx CPU 212: 0-47

(word)  CPU214: 0-47, 80-127.

PV VW, T, C, IW,

(word)  QW, MW, SMW, AC, AIW, hang s6, *VD, *AC

4.2. Counter up — down (CTUD)

Khai bao bo dem tien/Iui, dém tién theo suon Ién cua CU va dém Iui theo
suon Ién cua CD. Khi gia tri dem tuc thoi (;-word I6n hgn hoéc bang gia tri dat
trusc PV, C-bit cd gia tri logic bang1.B6 dém ngung dem tien khi C-word dat
gié tri 32,767 va ngung dén lui khi dat gia tri cuc tiéu -32,767, CTUD reset khi
dau vao R c0 gia tri logic bang 1.

Céc toan hang: Cxx CPU 212: 48-63
(word) CPU 214: 48-79
PV VW, T, C, IW,

(word) QW, MW, SMW, AC, AIW, hiang s6, *VD, *AC

Céc bo dém duoc danh s6 tir 0-63 (v6i CPU 212) hogc tir 0-127 (voi CPU
214) va ky hi¢u bang Cxx, trong dé xx la so thu ty cua bo dem. Ky hi¢u Cxx
dong thoi ciing la dia chi hinh thac caa C-word va C-bit.

Vidu 9:

LD C48 /énh lam viéc vai C-bit cua C48
LDW C48 K2 //lénh lam viéc voi C-word cua C48
Vi du 10: Vé bd dém CTUD trong LAD va STL

-Viét bing STL
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NETWORK 1 //10.0 counts up - 10.1 counts down - 10.2 resets current value to 0
LD 10.0
LD 10.1
LD 10.2
CTUD C48 +4

NETWORK 2 // Count Up/Down counter C48 turns on C48 bit when current value
>=4

LD C48
= Q0.0
- Viét bang LAD

LAy
Metwrork 1
[ ] [=ts s
I [=1E] CTUD

(=gl

I

| L =g

3

+a ] P

retweork 2
Cas [=1a Wu]

I

- Gian @6 thoi gian

Timing DMagram

10.0 (Lo r rrrtr ri ) S
101 (o 1 1 ;
10.2 (ressh I_l
=+ N ! —
L3 |
1 P
48 reurrert) _ D i 0 [u]
C45 Chit) | I: : :I

Q200

Hinh 2.19: Gian d6 thoi gian bé dém CTUD

5. Bai tap tng dung:

1, St dung phuong phép mach tu giir dé khoi dong dong co theo phuong
phap sao/tam giac.

2, Str dung cac tap 1énh vé bit dé thuc hién khoi dong tuan tu dong co theo
thr tu sau:

- Khi an start]: dong co 1 khai dong, an stopl, dong co 1 tit.
- Khi dong co 1 khong du tai, nhan start2, dong co 2 s& hoat dong, nhan
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stop2, dong co 2 tat (khi da du tai).
- Twong tu cho dong co 3 va 4 (s€ dugc khoi dong khi tai twong ing khéng
du)
Trong qua trinh hoat dong gap su cd ta ¢6 the nhan nit dung khan cap dé
durng toan bo hé thong.

3, biéu khién cho tin hiéu dén tai cac ngi tu giao thong véi 2 ché do ngay
va dém.
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BAI 3: CAC PHEP TOAN SO CUA PLC
M3 bai: MD21.03

Giéi thigu: Trong PLC S7-200 c6 chura cac chirc ndng truyén dan, chic ning
so sanh, chirc nang toan hoc va cé chira chire nang dong ho thoi gian thuc

Muc tiéu caa bai

- Trinh bay duoc cac phép toan so sénh, cac phép toan sd.

- Van dung céc bai toan vao thyc té: Lap trinh, két ndi, chay thir...
- Ren luyén duc tinh tich cuc, chu dong va sang tao

Noi dung chinh:

1. Chirc ning truyén din

1.1. Truyén Byte, Word, Doubleword:

- Phép truyén Move Byte s& duoc thuc hién copy dit liéu Byte tai ngd vao IN
va truyen téi Byte tai ngd ra OUT.

- Phep truyén Move Word sé& thyuc hién copy dir liéu Word tai ngd vao In va
truyen toi Word tai ngd ra OUT

- Phép truyén‘Move DoubleWord s¢ thuc hién copy dir liéu DoubleWord tai
ngd vao In va truyen toi DoubleWord tai ngd ra OUT

- Phép truyen Real s& thuc hién copy mot s6 thuc 32 bit tai DoubleWord ngd
vao IN va truyéen téi DoubleWord tai ngd ra OUT.

Khi xay ra 15i thi ngé ENO bi SET = 0.
Bang gidi han vung toan hang va dang dit liéu hop 1€

Block Move Inputs/Output Toan hang Dang dir
liéu
Byte In VB, 1B, QB, Byte
+ SIMATIC IEC 1131 MB, SB, SMB,
L LB, AC,
g MOV_B Constant, *VD,
F = EHM ENO = *LD, *AC
E I ouT VB’ IB’ QB’ Byte
Out MB, SB, SMB,
5 MOWE 1M, OUT LB, AC, *VD,
T : *LD, *AC
In VW, W, QW, Word, Int
Word MW, SW,

40



+  SIMATIC IEC 1131 SMW, LW, T, C,

AIW, Constant,

hAC 7 AC, *VD, *AC,

EN  ENO} *LD

Out VW, T, C, IW, Word, Int
QW, SW, MW,
SMW, LW, AC,

MONWY [N, OUT AQW, *\/D,

*AC, *LD

omTm o

=N ouT |-

=i

DoubleWord In VD, ID, QD, Dword, Dint

MD, SD, SMD,

< SIMATIC |, IEC 1131

LD, HC, &VB,
&IB,  &QOB,
&MB,  &SB,
&T, &C,
i ouT &SMB, &AIW,
&AQW  AC,

B _ DAY
~EN ENOJ

oOmTm o

MOWD 1N, OUT Constant, *VD,
*LD, *AC

=

Out VD, ID, QD, Dword, Dint
MD, SD, SMD,
LD, AC, *VD,
*LD, *AC

Real In VD, ID, QD, Real

+ SIMATIC IEC 1131 MD, SD, SMD,

LD, AC,

MOV _F Constant, *VD,

—EN  ENO[- *LD, *AC

Out VD, ID, QD, Real
= TF MD, SD, SMD,

LD, AC, *VD,

MOWVR N, QLT LD, *AC

omTm o

=i in

1.2. Truyén mot ving nhd dir liéu

Phép truyén‘BIock Move Byte, Block Move Word, Block Move Doubleword
s€ thuc hién truyen mot so luong Byte (N) c6 dia chi Byte dau tai ngd vao IN sang
vung nhé cé dia chi tai ngd ra OUT. N la so6 lugng Byte cé gigi han tir 1 den 255.
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Bang gidi han vung todn hang va dang di liéu hop 1€

Block Move
By
< SIMATIC IEC 1131
Iﬁ: BLKMOW_B
1] =1 EN EHO =
F
g =1 M auT
=
S BME Ik, OUT, K
T
L
Word
<  SIMATIC IEC 1131
L
A BLEMOW_in
D 4En  ENO
F
B
D 1IN ouT
C L
5 By IR, OUT, M
T
L
DoubleWord
~ SIMATIC IEC 1131
L
A BLKEMOW_D
D -deEn  EnO
F
B
D HIn auT
=N
5 BMD M, OUT, M
T
L

Inputs/Output

IN, OUT

ouT

IN, OUT

Toan hang
VB, 1B, OB,
MB, SB, SMB,
LB, *VD, *AC,
*LD
VB, 1B, OB,
MB, SB, SMB,
LB, AC,
Constant, *VD,
*AC, *LD

VW, W, QW,
MW, SW,
SMwW, LW, T,
C, Alw, *VD,
*LD, *AC

VB, 1B, OB,
MB, SB, SMB,
LB, AC,
Constant, *VD,
*LD, *AC

VW, W, QW,
MW, SW,
SMW, LW, T,
C, AQW, *VD,
*LD, *AC

VD, ID, QD,
MD, SD, SMD,
LD, *VD, *AC,
*LD

VB, IB, QB,
MB, SB, SMB,
LB, AC,
Constant, *VD,
*AC, *LD

Vi du vé truyén moét mang di liéu BLKMOVE:

Dang dir liéu

Byte

Byte

Word

Byte

Word

Doubleword

Byte



‘ Mang dit ligu thir nhat gom 4 byte (N=4) thugc viing nhé V ¢6 dia chi
dau tir VBO dugc truyen den mét vung nhé V c6 dia chi dau tir VB100 (mang 2).
Dir liéu tai mang 1 van khong doi.

LAD FBD
Metwork 1 Metweark 1
1Z.1 BLKMONY _B BLHMOY_B

—l i EM EMO H 1Z.1={ER EMIC =]

WBEZO—IM OUT p=vB100

WBZ0 =M ouUT pve100 Sl [V
A=ip
STL
METWORE 1 SfMove array 1 (WEB2ZO Lo WEZ3)

Ao array 2 (WEL1OD to WELOZ])

LOD I2.1
EME WVEZO VELOO 4

Array 1 Data 20 21 32 23
Data Addresses WEZO WE21 vEBZ2 VB2 3

Block Mowve Execution
Loads Array 2z

Array 2 Data a0 31 3z 33
Data Addresses WELOOD WELOL wELlOZ WEBLOZ

2. Chirc nang so sanh

Cac phép so sanh co thé str dung la ==, <>, >, >=, <= va chi ¢ thé ap dung
cho Byte, s6 nguyén I, s6 nguyén kép DI, va s6 thuc R.

Dir liéu tai ngd vao IN1 duoc so sanh véi dir liéu tai ngd vao IN2.

Trong lap trinh LAD thi tiép diém 1én mic logic 1 khi thoa mén diéu kién so
sanh.

Trong lap trinh STL, céc Iénh LOAD, AND hoac OR sé =1 khi phép so sanh
la true.

2.1. So sanh Byte

Khoi so sanh byte ding dé so sanh gia tri 2 byte IN1 va IN2
Lénh so sanh bao gom:
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+« SIMATIC IEC 1131

IN1 =1N2, IN1>IN2
IN1>=IN2, IN1 < IN2
IN1<=IN2, IN1<>IN2

L I
A ==0H

1] [P 2

F — ==B o
B —

— -

5 LDB= M1, 12
AB= IR M2
CB= IR, 2

Bang gidi han toan hang va vung dix liéu hop 1€:

Inputs/Outputs Operands Data Types

Inputs IB, QB, MB, SMB, VB, SB, LB, AC, BYTE
Constant, *VD, *LD, *AC

Output I,Q,M,SM, T,C, V, S, L, Power Flow BOOL

2.2. So sanh sd nguyén Interger

Khdi so sanh Interger dung dé so sanh gié tri 2 byte IN1 va IN2

«  SIMATIC IEC 1131
L [ 1

A ==|

D M2

F 1 = -

B

D —

5 LCA= M1, 12

T A= M1, M2

L Chiff= M1, 12

Lénh so sanh bao gom: IN1 = IN2, IN1 > IN2
IN1>=IN2, IN1 < IN2

IN1<=IN2, IN1<>IN2

Bang gidi han toan hang va vung di liéu hop 1€:

Inputs/Outputs Operands Data Types

Inputs IW, QW, MW, SW, SMW, T, C, VW, LW, INT
AIW, AC, Constant, *VD, *LD,*AC

Output I, Q, M, SM, T, C, V, S, L, Power Flow BOOL

2.3. So sanh sb nguyén kép Double Interger (DI)

Khéi so sanh DI ciing dung dé so sanh gia tri 2 byte IN1 va IN2
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Bang gidi han toan hang va vung dir liéu hop 1€:

+  SIMATIC IEC 1131

: — LTD|_ Lénh so sanh bao gom:  IN1 = IN2, IN1 > IN2

0 w2 INI>=IN2, IN1 < IN2
s | IN1<=IN2, IN1<>IN2
1]

5 LOD= 1M1, N2

T AD= IM1, M2

L 0= M1, M2

Inputs/Outputs Operands Data Types

Inputs ID, QD, MD, SD, SMD, VD, LD, HC, AC, DINT
Constant, *VD, *LD, *AC

Output I, Q, M, SM, T, C, V, S, L, Power Flow BOOL

2.4. So sanh sb thuc Real (R)

Khdi so sanh R ciing dung dé so sanh gié tri 2 byte IN1 va IN2

Bang gidi han toan hang va vung di liéu hop 1€:

+ SIMATIC iEc1131 | Lénh so sanh bao gém:

) " IN1 =1IN2, IN1 > IN2
_ IN1>=IN2, IN1 < IN2

A ==R ’

D _l INZI_ IN1<=IN2,IN1<>IN2

F — ==R -

B

. —

S | LDR= INi,IN2

T EE i

P 2 e

Inputs/Outputs Operands Data Types
Inputs ID, QD, MD, SD, SMD, VD, LD, AC, Constant, | REAL
*VD, *LD, *AC
Output ,Q,M,SM, T,C,V, S, L, Power Flow BOOL

3. Chirc niing chuyén doi (Converter)

3.1. Chuyén dbi Byte sang Integer

Lénh Chuyen d6i B_| Chuyen ddi dix liéu chira trong Byte 6 dia chi tai ngd
IN sang gid tri s6 nguyén, két qua chtra vao bién xac dinh tai ngd ra OUT.

Bang gidi han vung toan hang va dang dit liéu hop 1€:
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< SIMATIC IEC 1131
L

A

D B_|

. —EN  ENO}-
B —~mn outh
D

5 BTl MW, OGUT

T

L

In/Out Operands Data Types
In VB, 1B, QB, MB, SB, SMB, Byte
LB, AC,
Constant, *AC, *VD, *LD
Out |VW, IW, QW, MW, SW, Int

SMW, LW, T, C, AC, *VD,
*LD, *AC

3.2. Chuyén doi Integer sang Byte

Lénh chuyén doi I_B chuyén doi dix liéu chira trong Word c6 dia chi tai ngd
IN sang gia tri Byte, két qua chua vao bien xac dinh tai ngd ra OUT. Cac so
nguyén co thé chuyén doi la 0 dén 255.

Bang gidi han vung toan hang va dang dix liéu hop 1€:

< SIMATIC IEC 1131

L

A

b L_B
—{EN ENO}=

F

B —~{N  ouTl=

D

5 ITE 1M, QUT

T

L

In/Out Operands Data Types
In VW, W, QW, MW, SW, Int
SMW, LW, T, C, AC, *VD,
*LD, *AC
Out |VB, IB, QB, MB, SB, SMB, Byte

LB, AC,

Constant, *AC, *VD, *LD

3.3. Chuyén doi Integer sang Double Integer

Lénh chuyén doi I_DI chuyén doi gia trj s6 I tai ngd IN sang mot gid tri s0
nguyén kép DI, két qua chira vao bién xac dinh tai ngd ra OUT.

Bang gidi han vung toan hang va dang di liéu hop 1€é:

+  SIMATIC

IEC 1131

EHN
= N

ol
ENO
auT =

omTm O

T

F=in

M, QUT

In/Out Operands Data Types
In VW, IW, QW, MW, SW, Int
SMW, LW, T, C, AIW, AC,
Constant, *VD, *LD, *AC
Out VD, ID, QD, MD, SD, SMD, Dint

LD, AC, *VvD, *LD, *AC

3.4. Chuyén dbi Double Integer sang Integer

Lénh chuyén doi DI_I chuyén doi gia tri s nguyén kép DI tai ngd IN sang
mot gia tri s6 nguyén I, két qua chira vao bién xac dinh tai ngd ra OUT. Néu phép
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bién doi bi tran (két qua lon hon kha nang chira ciia ngd OUT) thi ngd ra khdng
thay doi va trang thai EN)=0.

Bang gidi han vung toan hang va dang dit liéu hop 1€:

+ SIMATIC IEC 1131

L

ﬁ Dl In/Out Operands Data Types
B R In | VD, ID, QD, MD, SD, SMD, LD, Dint

i1 H——_ AC, *VD, *LD, *AC

D Out | VW, IW, QW, MW, SW, SMW, Int

LW, T, C, AIW, AC, Constant,
? DTl IN, GUT *VD, *LD, *AC
L

3.5. Chuyén d6i Double Integer sang Real

Lénh chuyén d6i DI_R chuyeén doi chuyén doi mot s6 nguyén kép DI 32 bit
sang mot so thuc R, dat két qua vao dia chi dugc xac dinh tai ngo ra OUT.

Bang gidi han vung toan hang va dang dix liéu hop 1€:

+ SIMATIC IEC 1131

h In/Out Operands Data Types
D PLF In VD, ID, QD, MD, SD, SMD, LD, | Dint

e HC, AC, Constant, *VD, *LD, *AC

B C L] QUT =

1]

2 = Out |VD, ID, QD, MD, SD, SMD, LD, | REAL
ol AC, *VD, *LD, *AC

L

3.6. Chuyén d6i s6 BCD 1val BCD

~ Lénh chuyeén doi s6 BCD sang s Integer (BCD_I) s& thyc hién viéc chuyen
so BCD tai ngd vao IN sang gia tri so nguyén I va chua ket qua vao dia chi xac
dinh tai ng6 ra OUT. Gia tri c0 thé nhap tai ngd IN tur 0 den 9999BCD

Khi xay ra 16i chuyén d6i thi trang thai ENO=0

Lénh chuyeén doi so | sang s6 BCD s& thuc hién viéc chuyen s6 I tai ngd vao
IN sang gia tri so BCD va chwra ket qua vao dia chi xac dinh tai ngd ra OUT. Gia
tri ¢ thé nhap tai ngd IN tir 0 dén 9999 Integer.

Khi xay ra 16i chuyén d6i thi trang thai ENO=0
Bang gidi han vung toan hang va dang dit liéu hop 1€:
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+ SIMATIC IEC 1131

L
A
D BCD_|
F =1 EHN ENO =
B = OUTj=
D
I_BCD
—1EHN EHO p—
- |H OUT =
5 BCDl OUT
I BCD oUT

LW, T, C, AC, *VD, *LD, *AC

In/Out Operands Data Types
In | VW, IW, QW, MW, SW, SMW, | Word
LW, T, C, AIW, AC, Constant,
*VD, *AC, *LD
Out | VW, IW, QW, MW, SW, SMW, | Word

4. Chirc niing dich chuyén

4.1. Dich Byte

Chtic ning nay bao gdm dich phai byte SHR_B va dich trai byte SHL_B.

Céc lénh SHR_B va SHL_B s¢ dich dit liéu tai Byte ngd vao IN sang phai
hoic sang trai véi s6 vi tri dich duoc nhap lai N, két qua duoc chtra vao Byte ngb
ra OUT. O lénh SHIFT thi tai vi tri cac Bit bi dich s& lap day bang s6 0. S6 vi tri
Bit can dich duoc nhap tai ngd N<=8.

Trong truong hop 16i thi ENO=0

Bit dac biét:

SM1.0: Bit 0 duogc set néu két qua cuaa lénh shift 12 0
SM1.1: Bit cao dugc set toi gia tri cudi cling cua bit duoc dich

Bang gidi han toan hang va vang dir liéu hop 1€:

* SIMATIC IEC 1131
i SHR_B Inputs/Outputs Operands Data
S- Hen  Enof Types
F In VB, IB, QB, MB, SB, SMB, | BYTE
S I LB, AC, Constant, *VD,
SHL B *LD, *AC
1o ol N VB, IB, QB, MB, SB, SMB, | BYTE
LB, AC, Constant, *VD,
- auTp *LD, *AC
gLl Out VB, IB, QB, MB, SB, SMB, | BYTE
s | smBouT.N LB, AC, *VD, *LD, *AC
I SLE ©UT, K
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4.2. Dich WORD

Chtic ning nay bao gdm dich phai Word SHR_B va dich trai Word SHL_B.

Céac lénh SHR_W va SHL_W s¢ dich dir liéu tai Byte ngd vao IN sang phai
hoac sang trai véi s6 vi tri dich duoc nhap lai N, két qua duoc chira vao Word ¢6
dia chi tai ngd ra OUT. Tai vi tri cac Bit bi dich s& Iap day bang sé 0. Sé vi tri Bit
can dich duoc nhap tai ngd N<=16. Trong truong hop 15i thi ENO=0

Bit dac biét:

SM1.0: Bit 0 dugc set néu két qua caa Iénh shift 12 0
SM1.1: Bit cao duoc set téi gié tri cudi cling cua bit dugc dich

Bang gidi han toan hang va vung dir liéu hop 1€:

Inputs/Outputs Operands Data Types

« SIMATIC IEC 1131 In VW, IW, QW, MW, SW, WORD
1 | SMW, LW, T, C, AIW, AC,
i o Constant, *VD, *LD, *AC
b N [ N VB, IB, QB, MB, SB, SMB, | BYTE

1 | LB, AC, Constant, *VD,

*LD, *AC

L. T Out VW, W, QW, MW, SW, | WORD
s SRy OUT, M SMW, LW, T, C, AC, *VD,
I S OUT, M *LD, *AC

4.3. Dich Double Word

Chtic ning nay bao gom dich phai byte SHR_B va dich trai byte SHL_B.

Cac Iénh SHR_B va SHL_B s€ dich dix li¢u tai Byte ngd vao IN sang phai
hoac sangvtréi v&i sO vi tri dich dugc nhap lai N, ket qua dugc chtra vao Byte ngo
ra OUT. O Iénh SHIFT thi tai vi tri cac Bit bi dich s€ lap day bang s6 0. S6 vi tri

Bit can dich duoc nhap tai ngd N<=8.
Trong trudng hop 16i thi ENO=0

Bit dic biét: SM1.0: Bit 0 duoc set néu két qua caa Iénh shift 12 0
SMI.1: Bit cao duoc set téi gié tri cudi cling cua bit dugc dich

Bang gidi han toan hang va vung di liéu hop 1€:

= SIMATIC IEC 1131 |npUtS/OUtpUtS Operands Data Types

L SHR_DW/ In VD, ID, QD, MD, SD, DWORD

o | T T SMD, LD, AC, HC,

b dn ourfp Constant, *VD, *LD,

. g *AC

den “emok N VB, 1B, QB, MB, SB, BYTE

SMB, LB, AC,

s SRD OUT, M 49

I SLD OUT, M




Constant, *VD, *LD,
*AC

SMD, LD, AC, *VD,
*LD, *AC

Out VD, ID, QD, MD, SD, DWORD

5. Chirc nang toan hoc

Cac lénh sb hoc dung dé thuc hién céc phép tinh sb hoc trong chuong trinh.

Trong LAD, bén khoi toén hoc (math box) thuc hién céc phép tinh cong, trix
16 bit va 32 bit. Khoi nhan (multiply box) nhan hai s6 nguyén 16 bit va ket qua la
mot s6 nguyén 32 bit. Khoi chia (divide box) chia hai so 16 bit, thwong 1a 16 bit
va du cling 1a mot sO 16 bit va duoC hap vao tir ngay trugc. Neu 1ap trinh ban
LAD, co thé tiet kiém 6 nhé bang cach sir dung dau vao IN1 dong thoi cling 13
dau ra OUT.

Trong STL, Iénh thuc hign bon phép tinh s6 hoc dugc quy dinh cho toén
hang 16 bit va 32 bit. Khoi nhan thuc hién phép nhan hai so nguyén 16 bit va tich
so la mot s6 nguyén 32 bit. Lénh chia thuc hién phép chia mot so nguyén 16 bit
v6i 16 bit cuoi cua mot so nguyen 32 bit. Ket qua la mot gia tri tir kep (32 bit)
trong do tir thap (tr bit 0 dén bit 15) la thuong s6 va tir cao (tr bit 16 dén 32 bit)
la 50 du cua phép tinh.

5.1. Phép cong trir (ADD va SUB).

a, Phép cong sb nguyén 16 bit

ADD | (LAD)

+1 (STL)

Lénh thuc hién phép cong cac s6 nguyén 16_bit IN1 va IN2. Trong LAD két
qua la mot so6 nguyén 16 bit dugc ghi vao OUT, tac la IN1 + IN2 = OUT.

Trong STL, két qua cling 1a mot gia tri 16 bit nhung duoc ghi lai vao IN2,
tac la IN1 + IN2 = IN2.

b, Phép trir s6 nguyén 16 bit

SUB_I (LAD)
| (STL)

Lénh thyc hién phép trir cac s6 nguyén 16_bit IN1 va IN2. Trong LAD két
qua la mot so nguyén 16 bit dugc ghi vao OUT, tic la IN1 - IN2 = OUT.

Trong STL, két qua ciing 1a mot gia tri 16 bit nhung duoc ghi lai vao IN2,
trc 1a IN1 - IN2 = IN2.
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CU phap dung lénh cong trir hai s6 nguyén 16 bit trong LAD va STL nhu
sau:

LAD STL Toan hang
£DD_ IN1, IN2 VW, IW, QW,
—en N —— | | INL | MW,
(INT) W,SMW,T,C,
27774 IN1 auT k7777 IN2
77774 INZ AC,
LW, AIW, Constant,
SUB_ *VD, *LD, *AC
— " ENO— OUT VW, IW, QW,
-1 IN1
77774 IN1 ouT b 7777 IN2 MW,
S I (INT) SW,SMW, T, C,
LW, AC, *VD, *LD, *AC

¢, Phép cong so nguyén kép 32 bit
ADD DI (LAD)
+D (STL)

Lénh thuc hién phép cong cac s6 nguyén 32 bit IN1 va IN2. Trong LAD ket
qua la mot so nguyén 32 bit dugc ghi vao OUT, tirc la IN1+IN2=0OUT

Trong STL két qua cling 1a mot sé nguyén 32 bit nhung duoc ghi lai vao IN2,
tuc 1a IN1+IN2=IN2.

d, Phép trir s6 nguyén kép 32 bit

SUB DI (LAD)

D (STL)

Lénh thyuc hign phép trir cAc s6 nguyén 32 bit IN1 va IN2. Trong LAD ket
qua la mot so nguyén 32 bit dugc ghi vao OUT, tic la IN1-IN2=0OUT

Trong STL két qua cling 1a mot s6 nguyén 32 bit nhung duoc ghi lai vao IN2,
tuc la IN1- IN2=IN2.

CU phép dung 1énh cong trir hai s6 nguyén 32 bit trong LAD va STL nhu
sau:

LAD STL Toén hang
ADD_D IN1, IN2 VD, ID, QD, MD,
EN END +D IN1 | SMD,
oodis outkos | IN2 (DINT)  SD, LD, AC, HC,
77774 IN2 Constant, *VD, *LD, *AC
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SUE_DI OouT VD, ID, QD, MD, SMD,
—Jen Enop— D INL|(DINT) SD, LD, AC, *VD,
I IN2 *LD,*AC
e N QUT ey
TN

e, Phép cong sé thuc kép 32 bit
ADD R  (LAD)
+R (STL)

Lénh thuc hign phép cong céc s6 thue 32 bit IN1 va IN2. Trong LAD két qua
la mot s6 nguyén 32 bit dugc ghi vao OUT, tic la IN1+IN2=0OUT

Trong STL két qua cling 1a mot sé nguy@n 32 bit nhung duoc ghi lai vao IN2,
tac la IN1+IN2=IN2.

f, Phép trir s6 thuc kép 32 bit
SUB_R(LAD)
R (STL)

Lénh thuc hién phép cong cac s6 thuc 32 bit IN1 va IN2. Trong LAD ket qua
la mot sO nguyén 32 bit dugc ghi vao OUT, tirc la IN1- IN2=0OUT

Trong STL két qua cling 1a mot s6 thuc 32 bit nhung duoc ghi lai vao IN2,
tac 1a IN1- IN2=IN2.

CU phép dung Iénh cong trir hai s6 thue 32 bit trong LAD va STL nhu sau:

LAD STL Toan hang
ADD_R
1 ENO—— 14D  IN1|IN1, IN2 VD, ID, QD, MD, SD,
T M QUT e IN2 SMD’
277774 1Mz (REAL) LD, AC, Constant, *VD,
SUUE_R *LD’ *AC
— v 7 o ouT VD, ID, QD, MD, SD,
-D IN1 | gmD, LD, AC, *VD, *LD, *AC
TN OUT 777 IN2
s 11
5.2. Phép nhan chia (MUL va DIV).
a, Phép nhan

Trong LAD: I¢nh thyc hién phép nhan hai s nguyén 16 bit IN1 va IN2 va
cho ra ket qua 32 bit chaa trong tir kép OUT (4 bytes).

Trong STL: Iénh thuc hién phép nhan hai s6 nguyén 16 bit n1 va sb nguyén
chura trong tur thap (tir bit 0 dén bit 15) cua toan hang 32 bit n2 (4 bytes). Két qua
32 bit duoc ghi lai vao n2.

CU phép dung 1énh nhan hai s6 nguyén trong LAD va STL nhu sau:
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LAD STL Toan hang
ni, INL, IN2:VW, IW, QW, MW,
Mo (SI\I/\IV"I') SMW, T, C, LW, AC AIW
—EN ENO p— 1 Ly Ay ] ) )
r'\éu" L1 Constant, *VD, *LD, *AC
ool aurlons n2, OUT: VD, ID, QD, MD, SMD,
SO (DINT)  SD, LD, AC, *VD,
*|D,*AC
b, Phép chia

Trong LAD: Iénh thuc hién phép chia hai s6 nguyén 16 bit IN1 va IN2, cho
ra két qua 32 bit chira trong tir kép OUT (4 bytes) gom thuong sé ghi trong mang
16 bit tir 0 dén 15 (ter thap) va phan du ciing gom 16 bit trong mang tir bit 16 dén
31 (tu cao).

Trong STL: Iénh thuc hién phép nhan hai s6 nguyén 16 bit n1 va sé nguyén
16 bit nam trong tir thap (tzr bit 0 dén bit 15) cua toan hang 32 bit n2 (4 bytes).
Két qua 32 bit dugc ghi lai vao n2 bao gom thuong s ghi trong bang 16 bit tir 0
dén bit 15 (tzr thap) va phan du ghi trong mang 16 bit tir bit 16 dén bit 31 (tir cao).

CU phép dung Iénh chia hai s6 nguyén trong LAD va STL nhu sau:
LAD STL

Toan hang
nl, IN1, IN2:VW, IW, QW, MW,

EEres

EEEEL

EN

1M1
N2

Dy

ENO

ouTt

-

DIV
nln2

SW,

(INT) SMW, T, C, LW, AC,
AIW, Constant, *VD, *LD, *AC
n2, OUT: VD, ID, QD, MD, SMD,
(DINT) SD, LD, AC, *VD, *LD,

*AC

Tuong ty, ta co cac Iénh nhan chia sau
MUL_I: nhan hai s6 nguy@n 16 bit
DIV _I: chia hai s6 nguyén 16 bit
MUL_DI: Nhan hai s6 nguyén 32 bit.
DIV_DI: Chia hai sé nguyén 32 bit.
MUL_R: Nhan hai s thuc.

DIV_R: Chia hai s6 thuc.

5.3. Phép lay cin bac hai (SQRT)

Lénh thyc hién phép lay can bac hai cua so thyc 32 bit IN. Keét qua
cling la mot s6 32 bit duoc ghi vao tir kép OUT (4 bytes).
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CU phép ding lénh ldy can bac hai hai s6 nguyén trong LAD va STL nhu

sau.
LAD STL Toan hang
| s P2 @ e S0
2777 4IN ouTf 7777 ouT oﬁg: VD, ID, QD, MD, SMD, SD
(REAL) LD, AC, *VD, *LD, *AC

Vi du minh hoa céach sir dung mét s 1énh sé hoc:

LAD

Metweork 1

0.0

|

STL

NETWOR.E
LD Io.o

+I AC1 AC0
*1 AC1 WwWloo

ST wwin

FBD
Metwork 1
0D |
ADD |
ID.D—l ARD I ERl EMO ==
EM EMC %
AC = OUT p=ALCo
ACO =] 2
AC 1M QUT FACD
UL
ACD 2
EM EMO = =]
ACH =M1 OUT p="n100
MIJL_|
W00 —] 2
EM EMC %
DI _|
EM EMO ==
ACA I QUT 00
WANZ00 =M1 OUT p=rnez200
W00 = |12
W0 —] 2
DIv |
EM EMC H
200 =M QUT w200
PRI [
Khi 10.0 ON, chuong trinh thuc thi:
1 IN1 INZ ouT
Add Data 40 + &0 100
Data Address A1 ACO A0
Wiz 00
Multiply Data 40 ® 20 s00
Data Address AC1 WWL0Z W00
Diwide Data 4000 r 40 100
Data Address  wwzoo W10 Wiz 00

6. Pong hd thoi gian thue
6.1. Lénh doc thoi gian thyc Read RTC

T

READ_RTC

EM

1

EMO

-

Bit EN: Bit cho phép doc thoi gian thuc
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T (8 bit): VB,IB, QB, MB, SB, LB, *AC, *VD, *Ld

Puoc dinh dang nhu sau:

T (byte)

Gi4 tri (dinh dang BCD)

~No o bkhwNDE O

Nam ( 0-99)

Thang (1-12)

Ngay (1-31)

Gio (0-23)

Phat (0-59)

Giay (0-59

Trbng 00

Ngay trong tuan ( 1- 7; 1- cha nhat)

6.2. Lénh set thoi gian thuc Set R:
Khi co tin hiéu EN thi thoi gian thuc sé dugc set lai thong qua T. Cach dinh

dang Byte T hoan toan giéng & trén

s

EM

T

SET_RTC
END

-

Lénh set thoi gian thuc Set RTC: Khi co6 tin hiéu EN th’i thot gian thuc sé
duoc set lai thong qua T. Cach dinh dang Byte T hoan toan giong o trén.

_|
o
S
L

Gi4 tri (dinh dang BCD)

~No ook~ whNhE O

Nam ( 0-99)

Théang (1-12)

Ngay (1-31)

Gio (0-23)

Phat (0-59)

Giay (0-59

Trbng 00

Ngay trong tuan ( 1- 7; 1- chii nhat)

BAI 4: XU LY TIN HIEU ANALOG

Ma bai: MD21.04

~ Giéi thigu: Trong PLC S7-200 xir Iy tin hig¢u Analog thong qua bo chuyen
doi ADC va DAC.

Muc tiéu:

- Trinh bay duoc cac bo chuyén doi do.

- Van dung céc bai toan vao thyc té: Lap trinh, két ndi, chay thir...

- Ren luyén duc tinh tich cuc, chu dong va sang tao

No6i dung chinh:
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1. Tin hiéu Analog

Trong qua trinh diéu khién mot hé théng tu dong hda c6 thé c6 cac yéu cau
diéu khién lién quan dén viéc xu 1y c4c tin hiéu analog. Cac dai lugng vat 1y nhu:
nhiét do, ap suat, tbc do, dong chay, dd PH... can phai dugc cac bo Transducer
chuan héa tin hiéu trong pham vi dinh murc cho phép trude khi ni tin hiéu vao
ngd vao analog. Vi du: chuan cua tin hiéu dién 4o 1 tir 0 ¢én 10VDC hoic chuan
cua tin hiéu analog 1a dong tir 4 ¢én 20mA. Cac Module ngd vao analog (Al) bén
trong c6 cac bo chuyén d6i ADC (Analog Digital Converter) dé chuyén doi cac
tin hiéu analog nhan duoc thanh sé dwa vé CPU qua Bus dit liéu. Cac module ngd
ra (AO) bén trong cd bo chuyén d6i DAC (Digital Analog Converter) chuyén cac
tin hiéu s nhan dugc tir CPU ra cac gia tri analog c6 thé 1a &p hoic dong.

Quy trinh Analog input module CPU
56 lung Tin higu
vat Iy analog chudh Resutt
. " memory
' "
: i AW... ;
@ i e P apc el AW =2 [[oAw.. |
' pEee il el TVOMMIERG  fE e |
Sensor:  Transduter :
] |
* Ap sudt * 500myY
* Nhigt do 1V
» Ddng chdy * 5V
* T8e dd 10V
= DO pH + 20mA
8 D;nnc:: :{é‘?OmA Analog output module
.y : te.
| ]
1 1
1 1
1 1
' '
! |
! I
! 2 . AQW. 4
| o0 ofu 5
Sgt I'f;mg 2 B O oy DAC Skt —<] OUT AQW ...
Aaalog v
| I

Hinh 4.1: So db khdi hé thdng c6 sir dung tin hiéu analog.
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2. Bi¢u dién cac gia tri Analog

MJ3i mot tin hiéu ngd vao Analog sau khi qua bo chuyén ddi ADC trong
Module Al dugc chuyén thanh cac sé nguyén Integer 16 bit c6 gia tri tir 0 dén
+27648. Do do, dia chi vung nhé chira gia tri nay 1a 1 Word. Do chinh xac cua
phép chuyén d6i nay phu thudc vao Module Analog hién c6, pham vi d6 phan giai
la tir 8 dén 15 bit. Module Analog c6 6 phan giai cang cao thi gia tri chuyén doi
cang chinh x&c. Viéc chuyén doi tir tin hiéu Analog sang tin hiéu s6 1a ty 18 thuan
va c6 dang duong thang. C4c gia tri Analog sau khi dugc chuyén doi thanh gié tri
s6 s& dugc chira vao 1 word 16 Bit va lap day cac bit trong word nay theo thi tu
tir bén trai sang. C4c bit tréng s& duoc lap day bang s6 0. (Cha y bit tht 15 14 bit
dau:=0 khi gia tri chuyén d6i 1a sé nguyén duong va =1 khi gia tri chuyén doi la

[
|
|

Bits§ |Cdedonvi|[{15{14(13|12|11|10| 9 |8 |7 |6 |5 |4 |3]|2(1]0

Qi tibit [Dec. [Hex jIVZ{24[29 2R a0 a0 | Wi# | W i B 1R 2 1P | R

G280 80 Ikt *P*F* 1~ 1O pa 000 B0 00

gl b4 40 IE* pogsg s pxjag e et st P00l 00000

P e p3Zd 20 (R E PRt b e R iRt 0 00

phén

gdi [11{ 16|10 f[ == |*|*f[={=|=|=|=|=~{=|1]o0o]ofo]o

tinh

bdng 12( 8 8 frgr e At apafailefu el R

bit co

dgu 13 4 4 ¥ - P = * = * * * *= = = = 1 0 0
14 2 2 * * * * * * * * * * * = * * 1 O
15 1 1 s * * * ® *® * * * * * * * * * 1

* =001

s6 nguyén am).

Hinh 4.2: B¢ phan giai cua module Analog.
3. Két noi ngd vao/ra Analog
Dé dam béo tin hi¢u Analog c6 dugc do chinh xéc cao va on dinh can tuan

thu cac diéu Kién sau:

+ Pam bao rang dién 4p 24VDC cap nguon cho Sensor khdng bi dnh huéng
bai nhiéu va on dinh.

+ Dinh ty I€ cho module (dugc mo ta bén dudi).

+ Day ndi cho Sensor chan dé ngan nhat téi mac co thé.

+ Str dung cap d6i day xodn cho sensor.
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+ Tat ca cac ngd vao khong str dung phai ndi tat.
+ Tranh bé cong day dan thanh nhiing gdc nhon.
+ Str dung mang di day hay cac dng di day cho tuyén day.

+ Tranh dit cac duong day tin hiéu Analog gan véi cac dudng day c6 dién
ap cao, néu hai duong day nay cat nhau phai dat chung vuéng goc véi nhau.

Current transmitter

Voltage transmitter (D

| E j Unused input

WAV

RA A+ A- RB B+ B- RC C+ C- RD D+ D-

EM235
M\W

Hinh 4.3: So d6 két néi module Analog.
e Phuong phap dinh ty 1€ ngb vao Analog:

Viéc dinh ty 1& ngd vao Analog c6 anh huong dén tat ca cac ngd vao cua

modul EM va AL Dé dinh ty I& ngd vao mot cach chinh xéc, can st dung
mét chuong trinh thiét ké dé tinh trung binh cac gia tri doc duoc tir module. Co
thé str dung Analog Input Filtering wizard trong STEP 7 Micro/win dé tao ra
chuong trinh nay. Nén str dung 64 gid tri ldy mau hoic hon dé tinh gi4 tri trung
binh cua tin hi¢u Analog.

Pé thyc hién viéc dinh ty 18 can theo cac budc sau:
+ Tat nguon cung cap cho module, chon pham vi ngd vao mong muén.
+ Cap ngudn lai cho CPU va module c6 Al.

+ St dung mot Transmiter, mot ngudn &p, hay mot nguon dong va dat gia tri
0 cho mot trong céc ngd vao.

+ DPoc gia tri ma CPU nhan duoc tai ngd vao tuong tng.
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+ Piéu chinh bién tro dat lai gia tri offset cho téi khi gié tri doc duoc 13 0.

+ Diéu chinh dé tang gia tri dat vao téi mic va xem gié tri ma CPU nhan
duoc.

+ Diéu chinh bién tré GAIN cho t6i khi gié tri nhan dugc la 32000 hoac t6i
1 gia tri S6 mong muon.

+ Lap lai cac budc trén néu can.
Trén hinh 4. 1a cach dat hé ti 1€ cho modul Analog

ARARARR [ -2

ooooooo

EM231

Fixed Terminal Block Gan  Configuration

Hinh 4.4: Diéu chinh ti 1& ngd vao cua module Analog .
eDiéu chinh c4c Swich va bién tré diéu chinh GAIN

Viéc chinh dinh céc cong tic (Switch) trén module Analog EM s& thay doi
cac pham vi do luong dinh muc va do phan giai caa module.

So dd cong tac, chinh dinh pham vi do dinh mitc va do phéan giai phu thuoc
vao tirng module Analog. Cac thong tin nay dugc lay tir s6 tay phan cing cua
module.

Bang 4.1: Dai dau vao va do phan giai twong (ng véi vi tri caa switch.
Vi tri cua Switch _ Dai bo
1! | 3 | 5 | 7 | 9 | 11 | dduvao | phan giai
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ON ON OFF ON OFF OFF 0 dén|12.5pV
50mV

ON ON OFF OFF ON OFF 0 dén|25pVv
100mV

ON OFF ON ON OFF OFF 0 dén|125pVv
500mV

ON OFF ON OFF ON OFF 0 dén 1V | 250V

ON OFF OFF ON OFF OFF 0 dén5V | 12.5mV

ON OFF OFF ON OFF OFF 0 dén|5pVv
20mA

ON OFF OFF OFF ON OFF 0 dén|2.5mV
10V

OFF ON OFF ON OFF OFF +256mV | 12.5uV

OFF ON OFF OFF ON OFF +50mV | 25uV

OFF ON OFF OFF OFF ON +100mV | 50V

OFF OFF OFF ON OFF OFF +250mV | 125uV

OFF OFF ON OFF ON OFF +500mV | 250uV

OFF OFF ON OFF OFF ON +1V 500uV

OFF OFF OFF ON OFF OFF +2.5V 1.25mV

OFF OFF OFF OFF ON OFF +5V 2.5mV

4. Hi€u chinh tin hiéu Analog

Module analog thuong cé nhiéuv témﬁ do khac nhau, tin hi¢u ngd vao c6 thé
1a dong dién hodc dién ap. Viéc chuyén doi tir tam do nay sang tam do khac thiét
qua chuyén doi thuong co nhiing sai s6 nhat dinh do céau truc cia mach chuyén
do6i. Do vay thong thuong khi st dung module analog, nguoi 18p trinh cén phai
hi€u chinh trudc khi sir dung dé két qua chuyén doi duge chinh xac hon. Dudi day
trinh bay viéc hiéu chinh cho ngd vao la dién ap, tam do 10V, ngd vao chuyén doi
la AIWO.

- Cap dién cho module analog hoat dong khoang 10 phit.

- Chon dién ap vao la 10V (d¢ phan gidi 2,5mV)

- Chinh bién tré tai ngd vao AIWO dé ngd vao dat gia tri OV.

- Dung chuong trinh doc gia tri analog vao va quan sat gia tri. Néu chua bing
khong thi hi€u chinh d6 1oi (Gain) dé dat gia tri = 0.

- Chinh bién tr¢ tai ngd vao AIWO dé ngd vao dat gia tri 10V.

- Dung chuong trinh doc gié trj analog vao va quan st gid tri. Néu chua bang
32000 thi hiéu chinh d¢ loi (Gain) d€ dat gié tri = 32000.

Byte nhé SMB 28 luu trit gid tri $6 biéu dién vi trf chinh 0. SMB 29 luu trit

gia tri so biéu dién Vi trl’,chinh 1. Sy diéu chinh Analog co gia tri gidi han tu 0 toi
255 va do tin cay tot nhat trong pham vi tir 10 den 200.
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Pé thuc hién viéc diéu chinh nay, ta dung 1 tuc no vit nho dé xoay bién

tré sang phai hoic sang trai dé ting hodc giam gia tri.

Metwork | Khai dong
10.0
] |
1 I
+[]=
RO
EM
SHB28-1M OUT Fac0
ROt
EN END ——3)
aco-In OuT w100
Network 2 Tinh thoi gian
Qoo T33

_l /

EM

P
EMO

auT

END ——3)

—m

Wiw1004PT

MNetwork 3

T33

—

Dang 30,0

Qoo

—

TOM

10 ms

Hinh 4.5: Chuong trinh diéu khién module EM 235.
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5. Gi6i thiéu vé module Analog PLC S7-200
5.1. Module analog EM235

EM 235 Analog Combination 4 Inputs/1 Cutput
(6EST 235-0KD22-0XA0)

Current
S PS L+ M

|
Unused o- EEImA 4- ¢|:|I'TIA

@®®®®®®

Imm A- RB B+ B- RC C+ C- RD D+ D- |

Voltage

250 Ohms (built-in)
M = L|[mM0 wo 10 |[Gan|oficet]|  Gonfiguration

T@@?@ HH IO

=
=
VDG
Power

VW —
'_:'.-'-'kr:l
| LD-"\.D

E

Hinh 4.6: Module EM235 va cach dau noi.
a, Pau vao caa module EM235

- Ng0 vao tuong tu: 4 Al, DC +/- 10V
- Ngo ra tuong tu: 1 AO, DC +/- 10V 12 bit converter
Dai dau vao/tro khang dau vao:
-0 dén 50 mV; 0 dén 100 mV; 0 dén 500 mV; 0 dén 1V; 0 dén 5 V; 0 dén 10 V;
0 dén 20 mA; +/- 25 mV; +/- 50 mV; +/- 100 mV; +/- 200 mV; +/- 500 mV; +/-
1V, +/-25V; +/-5V; +/- 10V d6 phan giail2 bit converter
Thoi gian bién doi twong tu sang s6: <250us

b, Pau ra cia module EM235

- S6 dau ra: 1
Dai dau ra:
- Dong: 0 dén 20 mA
-Ap:-10dén +10V
Do phan giai:
- Pau ra &p: 12 bit
- Pau ra dong: 11 bit
Dai gid tri bién doi:
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- Tin hiéu don cuc: 0 dén 32 000
- Tin hiéu hai cuc: - 32000 dén + 32000
Cong suat: 2W

5.2. Poc tin hi€u Analog

Tin hiéu analog 14 tin hiéu tuwong tu (0 — 10VDC , hoic 4 — 20mA ...) hau
hét cac tng dung ctia chuong trinh PLC siemens n6i riéng hay céac tng dung khéc
déu can phai doc cac tin hiéu analog. Tin hiéu analog c6 thé Ia tin hiéu tir cac cam
bién do khoang cach, cam bién ap suat , cam bién do trong luong. ..Céac budc doc
tin hiéu analog:

DPoc tin hiéu analog tr modul EM235

Cac tin hiéu c6 thé doc dugc thdng qua modul EM 235 (tuy theo switch chon
trén modul):

+ Tin hiéu don cuc: 0 —50mV, 0 — 100mA, 0 - 500mV, 0 -1V, 0 -5 VDC,
0-20mA, 0-10 VDC.

+ Tin hiéu ludng cuc: +25mV, #50mV, £100uV, £250uV, 500UV,
+1VDC, +2.5VDC, +5VDC, +10VDC.
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BAI 5: PLC CUA CAC HANG KHAC
Ma bai: MDP21.05

Gigi thiéu: Ngoai PLC S7-200, gido trinh gigi thiéu them mot sé céc loai
PLC: PLC cua hang OMRON, PLC cua hang SIEMENS loai S7-300

Muc tiéu:

- Trinh bay nguyén ly, cdu tao cua cac ho PLC Omron, ...
- Thuc hién lap trinh caa cac ho PLC nai trén.

- Ren luyén duc tinh tich cuc, chu dong va sang tao

Noi dung chinh:

1. PLC cia hang Omron:

1.1. CAu tric ciia mét PLC Omron

a. Cdc ho ciia PLC Omron CPM1

+Loai CPM21- 10CDR:
@ @ ® ®

O

O/ ® ©® ©® POODODBD \&

l -1 An @ |COM] 0 o1 o2 Jo3 |4 |Jos |
l! 0GH 00 o

'3@

oL ]

0z 04 05

A00-ZH0VAS locH
=]
Bl o~ @x=uw omron SYSMAC CPM1
Ry ol comm
®/’ ﬁﬂ. se e
GHOD 01 02 03 @
PERIPHERA) %VLII;FCPEITm {ocH
ODOEOOHED
O O

7 Ny =
/@

@

®

Hinh 5.1: Cau hinh cimg PLC CPM1- 10CDR
Trong do:
1. Ngudn cho cho PLC
2,3. Cac dau ndi mat va ndi dat
4. Ngudn ra 24V mot chiéu

5. Cac dau vao
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6. Cac dau ra

7. Cac deén bao

8 Cac dén bao dau vao

9. Cac dén bao dau ra

10. Cong két ndi véi may vi tinh

11. Cong két ndi véi mo dul mé rong

Loai nay c6 6 dau vao 1a: 00, 01, 02, 03, 04, 05.
Va 4 dau ra la: 00, 01, 02, 03.

+ Loai CPM1 - 20CDR
/e @ ¢
ﬁlc-;:-ul 00 |u1 |uz |ua |u4|us|ua|m |us ua| 1u|11|

100 -240%Ac locH

O:H OO 04 D2 03 04 OS5 06 OF O 09 10 14

O Fir O ERR T omron SYSMAC CPM1
I RUN € COMM

flesnnennnn

i0CH 00 01 02 03 04 OS5 Oe OV

FERIFHER.AL zwl.ll:lT%STn [ 100w I EXFANSION
I’—l Im—m I nn Irnu m ik n: ik nz ik nd I os | 06 I ov
5\ 2000DODODODOBDD o
==/ ===

Hinh 5.2: C4u hinh cting ctia PLC CPM1-20CDR

Loai nay c6 két cau twong tuy nhu loai trén, nhung co6 12 dau vao 1a: 00, 01,
02, 03, 04, 05, 06, 07, 08, 09, 10, 11 va 8 dau ra la: 00, 01, 02, 03, 04, 05, 06, 07.
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+ Loai CPM1- 30CDR.

G|cou|ou | o1 |02|03|04|05 [08 J07 fog Joo |1 | 1 ]m]w Joz |03|04|us

locH | ETY

A00-240VAC

mOOOOOQQOOQQQ
OCGH 00 04 02 02 04 05 05 0F 02 09410 11
2990

ACH 00 01 02 02 04 05

L LG Y=(oies ST omron SYSMAC CPM1

RN CoMM

A, 5000000
A0CGH 00 09 02 032 04 05 05 07
[+ e e Ne)

TCHOD 01 02 02

PERIPHERAL

240G

e [aeck |11°H EXPANSION
RN SN ) SR B W ) o R
O\ DDOOOODODDOOODHDDE®

[O]

@ =

Hinh 5.3: C4u hinh cting ctia PLC CPM1-30CDR

Loai nay co két cAu tuong tu nhu loai trén, nhung c6 16 dau vao 1a: 00, 01,
02, 03, 04, 05, 06, 07, 08, 09, 10, 11 & kénh 0 CH cong vdi cac dau & kénh 10 CH
1a: 00, 01, 02, 03, 04, 05 va 8 daurala: 00,01, 02, 03, 04, 05, 06, 07 & kénh 010
CH cong véi cac dau 00, 01, 02, 03 & kénh 011CH.

b. Ghép ndi vao ra cia PLC
* Mach dau vao (Input Unit)

La cac mach dién tir lam nhiém vu phéi ghép chuyén doi gitra tin hi¢u dién
dau vao (Input) va tin hiéu s6 st dung bén trong PLC. Két qua ciia viéc xur 1y s&
duoc luu & ving nhé Input Area. Mach dau vao duogc cach ly vé dién voi cac mach
trong ctia PLC nho cac diét quang. Boi vdy, hu hong mach dau vao s& khong anh
huong dén hoat dong ciia CPU.

Bo PLC Omron CPMI1 c¢6 dién ap dau vao 13 24V mot chiéu.
S luong dau vao phu thudc vao ting loai PLC.

Pic diém dau vao :

- Pau vao duogc danh sd

- Pau vao duoc tin hiéu hoa

- Pau vao ghép quang cach li CPU vdi ngoai vi
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‘ Hinh 5.3: So d6 két ndi dau vao
* Mach dau ra (Output Unit)

Mach dién tir dau ra s& bién d6i cac 1énh mirc logic bén trong PLC (trong
ving nhé Output Area) thanh céc tin hiéu diéu khién nhu dong mé role. Bo CPM1
c6 mach dau ra bao gém 8 tiép diém role, chiu duoc dong tdi da 2 A Mach dau ra
dugc cach ly vé dién véi cac mach trong cua PLC nho cac dibt quang. Boi vy,
hu hong mach dau ra ciing s& khong anh hudng dén hoat dong cua CPU.
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, ‘ Hinh 5.4: So d0 két ndi dau ra
So lugng dau ra phu thudc vao tirng loai PLC.

Pic diém dau ra :

- Pau vao dugc danh s

- Pau vao duogc tin hiéu hoa

- Pau vao ghép quang cach li CPU véi ngoai vi.
c. Pia chi cac by nhé trong PL.C

Tat ca cac dau vao ra ciing nhu cac bo nhé luu trit khac trén PLC khi st dung
trong chuong trinh déu thong qua cac dia chi bo nhé tuong tmg. Cac dia chi bd
nhd dugc t6 chire thanh cac nhdm gdm 16 bit goi 1a word hay Channel (CH). Mdi
bit c6 gia tri 0 hodc 1. Cac bit duoc danh sb tir 00 dén 15 tir phai qua tréi.

Dia chi day du ciia mdi bit s& duoc ky hiéu bang 5 chir s6: 3 chit sb dau tir
trai qua la ky hiéu cua channel, 2 chit so ti€p theo 1a so6 thur ty cua bit.

Vidu: BDia chi 000.07 thi 000 Ia kénh, 07 la bit.

000.07
P |- 000.00
5 |4 |3 |2 |1 |0 (9 |8 |7 |6 |5 |4 (3 |2 |1 |0 cHooo
CHOO01
CH002
002.08
001.01

Dia chi cac by nhé thuong dung trong PLC CPM1
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Béang 5.1: Bang dia chi cia PLC CPM

CH000 ...CHO009 Céc dau vao

CH010 ...CHO019 Céc dau ra

CH200 ... CH239 Vung nhé ho tro dung tu do
SR240 ... SR255 Thanh ghi dac biét

TRO ... TR7 Lénh ré nhanh

HROO ... HR19

ARO00 ... AR15

LROO ....LR15

TIM/CNTO00 ...TIM/CNT127 Dia chi cua timer va counter

1.2. Cac Iénh co ban PLC OMRON
1.2.1. Phan mém lap trinh Syswin
a. Gi6i thiéu vé phan mém Syswin
SYSWIN la 1 phan mém lap trinh cho PLC OMRON d—éi dang

Ladder Diagram thyc thu chay trong Windows. Syswin hién c6 nhiéu phién
ban nhu Syswin 3.1, Syswin 3.3, Syswin 3.4 ... nhiing phién ban cao thuong co
nhi€u tinh nang uvu viét hon.

b. Nhitng yéu ciu véi may tinh

D¢ cai dat va chay phan mém nay can dam bao may tinh c6 cau hinh to1
thi€éu nh—

Sau .

Windows 3.1, 3.11, Windows 95, Windows 98 tr¢ 1én

> 486 DX50 CPU
> 8 M Byte RAM
> 10 MB dia ciing trong.

c. Cai dit phan mém Syswin.

Pé cai dit phan mém syswin tir dia CD ta dua dia chra phan mém cai dat
vao 6 dia CD, m¢ 6 dia CD — Omron — Softwarec — Syswin 3.4. Setup —
disk 1 — Setup. Exe — chon ngdn ngir sir dung 1a tiéng Anh U.S. English sau d6
tiép tuc cai dat nhu nhitng phan mém thong thuong khac.

d. Sir dung phan mém Syswin

*1. Khoi dong phan mém lap trinh Syswin bang cach nhay dup chudt trai
vao biéu tuong ctia Syswin man hinh 13p trinh s€ hi¢n ra

*2. Tao file mgi: Tir menu File chon New project dé tao chuong trinh méi.
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Hinh 5.7: Khéi dong phan mém

PLC Type " CPM1
CPU " All

Series" C

Editor " Ladder

Project Type " Program

Interface " Serial Communications

Bridge Option " Direct

Chon cac muc trén & hop thoai New Project Setup xong r0i bAm OK

*3. Gi61 thi€u vé ctra so 1ap trinh:

Man hinh s€ hi¢n ra 1 khung lam viéc cho chuong trinh dang Ladder

Diagram
m‘alﬁl.ﬂm
L LW Fyncoon Ghach  Oriee
W%ﬂ“&’%ﬁﬂ?mmmm Wﬁ?ﬁ‘%’%‘%’
-n-ﬂl ﬂ
S K
e
E 2 it of ek
KNT) 0
=
% =
| § sy | | o] | e |
Mant Mty | oo an
Trong dO. Eil= it Funckion CEEL' n; Lors Projec aE
. Wlﬁlﬁ |_|_|_|_ cFz [cFz [cFt [sF5 [s
A 1A [ |[esc Mlain 1
Lénh Tiép \{ (=
=
N — (=
— > {=
A - i End of block
Lénh Coil - [
. - / 'Tf
[
I Anh EI'INI - /4,—
S| Dea
Lénh: TIM, CNT:

I1an trinh hA th i

~
o



, Hinh 5.8: Man hinh 13p trinh SYSWIN

*4. Cach lay 1énh lap trinh:

- Nhép chudt chon 1énh cin léy.

- D1 chuyén chudt ra 6 can dit 1énh nhép chudt 1an nita hop thoai yéu cau dat
dia chi hién ra.

- it dia chi cho 1énh vira chon va 4n OK.

*5. Cheén thém Network méi:

- Chon Insert Network

Insert Network  Hinh 5.9: Chén Network mdi trong chuong trinh

- IC%C e i'II.I r. .-I lln.-l'l n - Add-
TR L Anj | AEASAEACE

-|-|-|-| ‘EEIE =E =3 |l | 5 |
5

]
&2,
)
=,
-
X
(5]
I
[=r]
Iz
=4
Iz
&=
@,
i
@2
[=r]
o
=
o,
[==]
Iz
=3

et

Siagram] <Net 000 Node 000> B @5 <o =S alElx]

DNES Main 1

010.00

TIM|| F
CHT End of block

.IT

i

|45|:|r: o0o.01 Sym: Com: Store

- Tt hop thoai hién ra, chon vi tri noi s€ chén Network mai1.6 day ta s€ chen
Network méi vao phi a dudi network hién hanh nén s€ chon BELOW Current
Network va nhan OK.

invort Motwark 1

ANDYT Cusrant Msbeark
® BELOW Cusramt Mstbwark

—y

*6. Viét 1énh END(01).
- Chon FUN = vao ma 1énh END 1a 01 = OK
*7. Dat tén ky hi¢u mod ta (SYMBOL) cho céc dia chi

bé dat tén ky hi¢éu mo ta cho céc dia chi, trude tién di 6 chon dén dia chi
can dat tén, 6 Adr & cuoi man hinh s€ hién thi dia chi hién hanh. Sau d6 bam vao
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6 Sym va danh vao 1 tén cho dia chi nay. Phan mo ta dia chi ¢6 thé danh vao 6
Com. Luu tén vira dat bang cach bam nut STORE.

*8. Két ndi PLC véi PC:

- Néi cép tir PLC t6i PC

- Tir Menu Online chon connect dé két ndi. Sau khi may tinh da két ndi duge

v6i PLC, dén COMM trén PLC s& nhap nhay va cac muc khac trén menu ny tré
thanh mau den (dugc phép lua).

*9. Nap chuong trinh vao PLC (Download program to PLC)

- Cling tir menu Onlir}e chon Download program to PLC. Mt hdp thoai sau
day hién ra hoi ta c6 mudn xod by nh¢ chuong trinh trong PLC khong (Clear

Program Memory) trudce khi nap. Nén lua tuy chon nay dé tranh cac van dé co thé
xay ra. Bam OK dé nap chuong trinh vao PLC.

Download Program to PLC I
Include:

[ & 2;§<i?k°s§i§¥ Famiaens

Options: oK I
[X| Clear Program Memory:
‘ = : Cancel |

Hinh 5.10: X6a by nh¢ chuong trinh

Khi viéc nap hoan tit bAm nat OK & hop thoai sau dé tiép tuc :

1 - | L ) 1

Download B

Checking PLC Status.___

Download zuccessful.

Hinh 5.11: Nap chuong trinh

Chu'y : Khong thuc hién duoc viéc Download vao PLC néu PLC dang & ché
do RUN.

*10. Chay chuong trinh (RUN)
Chuyén PLC sang ché @6 RUN hoic MONITOR bang nat PLC Mode
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PLC Mode

= S¥S%wWIN [untitled] [Ladder Diagram] <HNet 000 Node 000>
Fil= Edit Function EBlock Online Editors  Project Data  Prefeences Hel N

=t =il E=1 IFA EE ) E) = ) = =] =] =] = R - == | B § = P=1E I P
[z [sfa [ar+ [ox [ | & [ [ciz [ [cre [t [sf6 [sir [si6 [ci5 [ois [crr [cte [st9 [sri0 [cri [sfiT [sri

Ol

—H][ r2
B E -
= ooo0.01 010.00
I Change PLC Mode

[ ]| fs SR
—H]|| s ode

il s MONITOR
Fuml| = O BUH

STOP/PRG |
Tir o 5 Cancel
CHTH| M0 Cidd
[~ || cl
Y nel | e |
»

Adr: (00000 Sym: [SWITCHO | com:| | store |

miain 1:  Bletwark 1: [ oo1:001 MoE |
E; .
- .. ﬁ

cfii [s
*11. Luu bai:

Tu menu File chon Save Project as sau d6 hdp thoai sau hién ra:

File name: Falders: 0k
Im c:hapswindd _
Cancel |
SEANGTALSWE  al [ ey =]
BAMGTALSWP = SrSwINGg Metwark.
CHO SwWP |
DC.SWF £ Dongle
DGT.SWP [ Projects
A& RAGHA, S P £ Samples
PHORG. 5WP Temolat -
PHONGTD swP w1 Temelate [
Save file az tupe: Dirives:
% 3.4 Program files [swp:j I = j

Hinh 5.13: Luu bai

- O File name: Viét tén file.

- O Drives: Chon 6 D

- O Folders: Chon folder

Sau d6 an OK.

1.2.2. Cac Iénh co ban cia PLC Omron

Cac Iénh co ban.

73



Cac lénh co ban cua PLC Omron duoc 1ap trinh dudi 2 dang ngén ngir khac
nhau la: 1ap trinh bang so d6 béac thang va 1ap trinh bang ban phim.. Dudi day s&
trinh bay céac 1énh cua 2 dang ngon ngir trén.

Véi so d6 bac thang (LADDER DIAGRAM) thanh phan luén ludn phai c6
trong so' d6 goi la power bus, la noi dan nguén dién (tuong tugng) di vao va di ra
so do.

a. Lénh LD.
Lénh LD nbi véi power bus trai s& khoi dau 1 network cua so d6 Ladder
Diagram. SO ghi phia trén ky hi¢u 1énh la dia chi thong so cua 1énh.

000.00
| 1
11

LD 000.00

b. OUT ‘

Lénh OUT giéng nhu 1 ro le chap hanh dua ra két qua logic cia céc 1énh di
trudce vao 1 tiép diém (bit) OUTPUT. 01000

OuUT 010.00 )

c. Lénh AND
Lénh AND sé tao ra mot logic giéng nhu hinh duéi day.

A B
O——/o—/o
& c

o—

Nhu véy 1énh AND thyc hién ghép ndi tiép nhiéu tiép diém thuong mo
Vi du:
| 000.00 000.01 LD 000.00

| @ AND 000.01
OUT 010.00

d. Lénh OR
Lénh OR sé tao ra 1 logic giéng nhu hinh dudi day:
A
O———/o ‘
B
L ® ¢
O_
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Nhu véy 1énh OR thyc hién mic song song nhiéu tiép diém thudng mo.
Vi du:

000.00

1L 010.00 LD 000.00
ooE) '01 ' OR 000.01
: | OuUT 010.00

e. Lénh AND LD
Lénh AND LD dugc dung dé xay dung cac khéi logic phirc tap hon bang

cach ghep ching ndi tiép véi nhau. Gia su ta co 1 doan chuong trinh nhu dudi
day, trong do dau ra 01000 s€ bat khi dau vao 00000 hoac 00001 Va 00002 bat.

000.00 000.02 LD 000.00
| | | | @ OR 000.01
oolo.01 AND 000.02
| OUT 010.00

Néu bay gid diéu kién trén c6 thém dau vao 00003 nhu dudi day :

010.00

Vi¢c nhap vao doan chuong trinh nay doi hoi phai chia né ra 1am 2 khoi noi

tiép nhau
010.00

~ Sau d6 nhdp vao riéng r& cac 1énh cho timg khoi va ndi 2 khéi lai v6i nhau
bang Iénh AND LD.

OOPiOO 0|0|0'02
A 11

O(I)(I).Ol 099.03
1 1

___________________________

LD 000.00 LD 000.02
OR 000.01 OR 000.03 LD 000.00
@ OR 000.01
| 000.00 000.02 i LD 000.02
I | — @ OR 000.03
000.01 000.03 AND LD




f. Lénh OR LD.

OuUT 010.00

Lénh OR LD duoc dung dé xay dung cac khdi logic bang cach ghép chung
song song voi nhau. Gia st ta ¢6 1 doan chuong trinh nhu duédi day, trong do dau

ra 01000 s& bat khi d¢au vao 00000 va 00001 hoic 00002 bat.

=z

000.00 000.02
| | | 010.00
000.01

LD 000.00
AND 000.02
OR 000.01
OuUT 010.00

[éu bay gid diéu kién trén c6 thém dau vao 00003 nhu duéi day :

000.00 000.02
| | | 010.00
000.01 000.03

Dé nhép vao doan chuong trinh nay ta phai chia n6 ra lam 2 khoi con ndi

song song voi nhau nhu dudi day :

©000.00 000.02
— 010.00
77000.01 """ 00003~

Sau d6 nhap vao riéng r€ cac 1énh cho tirng khoi va ndi 2 khoi lai voi nhau

bang lénh OR LD.

000.00 LD 000.00
AND 000.02
000.02 ~_ Ny
@i 000.00 000.02 |
000.01/|

R
— | 5
000 0% Y S Y. Y
010.00 @7 _____________________________
LD 000.01
AND 000.03
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Vi du két hop 1énh AND LD va OR i.D: %99 000.02
11 11 010.00

Trinh ty thyc hién ciing phai chial thanh cac khdi cpn Vgoéi %iéng ¢ tung

khdi vao, sau d6 dung 1énh AND LD va QR LDogé ghap capkhpt lai voi phau.
l |
1 I 1 |

AND LD
A S = | LD 000.00
g]’\\\ | 000 || o002 i O LD 000.02
: | | —_ | | ; 010.00
; |1 o003 i OR 000.03

OR LD | i 5 1 | |
! L ! AND LD

___________________

___________________________________

; 000.01 000.04 | LD 000.01
| 1 1 !
: I | ]
@> | | AND 000.04

g. Céac Iénh AND NOT va LD NOT
bay la cac 1énh phu dinh lai 1énh AND va 1énh LD.

LD 000.00
AND NOT 000.01
OUT 010.01
‘ LD 000.00 AND NOT 000.01 OUT 010.01

| |
Hoac | | | \N O
LD NOT 000.00 OUT 010.01
AND 000.01 | LD NOT 000.00 AND 000.01

| |
OUT 010.01 ‘ N N O
Vi du irng dung:

VD1. Lap trinh diéu khién dong co c6 dao chiéu quay:

a. Yéu cau bai toan: An nut quay thuin dong co quay thuan, 4n nat quay
nguogc dong co quay nguogc, an nat ding dong co ngung hoat dong. Pong co dugce
bao v¢ qua tai bang ro le nhiét.

b. Liét ké dau vao /ra:
- Pau vao: MT, MN, D, RN
- Pau ra: KT, KN

C. Phan cong dia chi:

- Pau vao: 00000 — MT; 00001 — MN; 00002 — D; 00003 - RN
1



- Pau ra: 01000 — KT; 01001 - KN
d. Soan thao chuong trinh
e. Nap chuong trinh va chay thir.
f. Luu bai.

VD2. Lap trinh diéu khién hé théng bing tii hoat djng theo tuin tw
1. ‘ Yéu cau cua hé théng:
So do cong ngh¢ cua hé thong:

Yéu cau cong nghé:
An nut M1 Bing tai 1 quay.
An nut M2 Bing tai 2 quay.
An nut M3 Bing tai 3 quay.
Nhén nham Bing tai khong quay.
An nut D1 Bing tai 1 ngimg quay.
An nut D2 Bing tai 2 ngimg quay.
An nut D3 Bing tai 3 ngimg quay.
Nhén nham Bing tai khong ngimg quay.
2. Liét ké dau vao ra:
Dauviao: ML, D1, M2, D2, M3, D3
Paura:  DCI, DC2, DC3
3. Phan cong dia chi :
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Pau vao: Pau ra:

M1 000.00 D1 000.03 DC1 010.00
M2 000.01 D2 000.04 DC2 010.01
M3 000.02 D3 000.05 DC3 010.02

4. Soan thao chuong trinh:
5. Download va chay thir chuong trinh.

6. Luu bai trén 6

1.3. Lénh Timer, Counter:
1.3.1 Lénh Timer
a. Nguyén ly

Timn

SV

Trong d6: n 14 s6 th ty cta timer

SV la dir li¢u dat thot gian cua timer 000.00

Pon vi = 0.1 gidy | | Tim 000

SV =0000 - 9999 -999.9 gidy #0100

t.s =SV x 0.1 Tim 000

LD 000.00 END(O1)
Tim 000 #0100
LD Tim 000
OUT 010.00
END (01)

Khi bat khoda CH000.00 1én, Timer s6 000 s& bat dau dém thoi gian, khi 10
gidy troi qua, tiép diém cia Timer 14 TIM 000 duoc bat 1én ON va lam dau ra
CHO010.00 ciing duoc bat 1én ON. Timer ciing s& bi reset vé gid tri dat khi dau vao
00000 tit (OFF).

b. Vi du : Lap trinh diéu khién dong co khdi dong doi ndi sao — tam giac
*1. Yéu cau
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giéc.

An nat mo thuan (hoic mé nguoc) thi dong co khoi dong quay thudn
(hoac nguoc) & hinh sao sau 10s tu dong chuyén sang lam viéc & ché do hinh tam

An nut Stop thi dong co dung.
*) . Liét ké dau vao ra:
- Pau vao: MT, MN, D, RN
- Paura: KT, KN, KY, KTG
*3. Phan cong dia chi

Pau vao:
D 000.00
RN 000.01
MT 000.02
MN 000.03
Pau ra:
KT 010.00
KN 010.01
KY 010.02
KTG 010.03

*4. Soan thao chong trinh.

*5. Download va chay tht chuong trinh.

*6. Luu bai trén 6
1.3.2. B) 4¢m COUNTER
a. Nguyén ly

Trong d6: nla so t tu cua bd dém

' ' CNTn

R
SV

SV 1a dit 1éu dit cua bo dém

Luc khoi dau gia tri hién hanh ciia bo dém duoc bat dau tai SV. Bo dém s&
giam gia tri hién hanh ctia n6 (CNT N) di 1 don vi mdi lan c6 suon 1én & xung
dau vao I va cd bao hoan thahh CNT N s& bat khi gia tri hién hanh cta bo dém
giam vé 0. B6 dém sé bj reset vé gia tri dat SV khi c6 suon 1én cia dau vao R.

000.00
| 1 —30

CNT 001

11
000.01
|1

#0010




LD 000.00

LD 000.01

CNT 001 # 0010
LD CNT 001
OUT 010.00
END(01)

MJi 14n bat khoé CH 000.00, gia tri cua Counter 000 g‘iém di 1. Khi bat khoa
CH000.00 du 10 lan thi co bao CNT 000 bat 1én ON va dau ra CH 010.00 ciing
bat 1én ON. Bo dém s€ bi reset khi bat switch CH 000.01.

b. Vi du:

Yéu cau An nut M 1 1an dén sang sau 10s dén tat.
An nat M 2 1an dén sang thuong truc
An nut D dén tat.

Bai lam:

B1. Xac dinh yéu cau bai toan.
B2. Xéc dinh dau vao/ ra.
Pau vao: M, D
Pau ra: Pén
B3. Phan cong dia chi.
M: 000.00
D : 000.01
Deén : 010.00
B4. Soan thao chuong trinh.
B5. Download va chay thur chwong trinh.
B6. Luu bai trén 6
2. PLC cia hang siemens S7-300
G161 thigu:
PLC S7-300 1a dong san pham cao cap, né duoc dung cho cac tmg dung 16n

v6i nhitng yéu cau I/0 nhiéu va thoi gian dap g nhanh, €u cau két ndi mang va
c6 kha nang mo rdng cho sau nay.

2.1.  Cac Module trong S7-300:
> Module ngudn (PS : Power Supply): C6 3 loai 2A, 5A, 10A
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> Module CPU: Chtra b vi xur 1y, hé dleu hanh, b6 nho, bo tré thoi
gian, bd dém, cong truyén théng va con co thé c6 cong vao/ ra sb.

o r Module két ndi (IM :Interface Module): 14 loai module dung ghép
no1 cac module lai véi nhau
> Module tin hiéu vao/ ra (SM :Signal Module): Bao goém tin hiéu sd
va tin hi€u tuong tu
> Module chuce nang (FM : Function Module): Module c6 chirc nang
riéng biét nhu di€u khién nhiét do, diéu khién dong co Servo....

> Module truyén thong (CP : Communication Module): Modul phuc
vu truyén thoadng trong mang gitra cac PLC vdi nhau hodc gitra PLC v6i may tinh.

S7-300
1 2 3 4 5 5] - 11 Slot num-
ber
A S Fha smM Rack 3
I sm | sm | sm Rack 2
m sm | Fm | sm Rack 1
Ps [cPu| m cPp | Fm | sm Rack O
2]
o]
Operating Operating PU
Unit Unit

Bo nhé PLC: gom 3 vung chinh.

- Vung chita chuong trinh tng dung : Vung chita chuong trinh dudc chia
thanh 3 mién

+ OB ( Organisation block) : mién chifa chuong trinh t3 chic.
+ FC ( Function) : Mién chtta chuong trinh con ,dugc t§ chifc thanh ham va c6
bién hinh thic d€ trao d8i dir liéu

+ FB ( Function block) : Mién chita chuong trinh con ,dudgc t& chifc thinh
hamva cé kha ning trao d6i dit liéu véi bat ¢t 1 khoi chuong trinh nao khic .Cic
dir liéu nay phai dugc xay dung thanh mdt khoi dit liéu riéng ( Data Block khoi
DB)

- Vung chita tham s6 ctia hé diéu hanh: Chia thanh 7 mién kh4c nhau

+I ( Process image input ) : Mién dif liéu cdc cdng vio s6,trude khi bit diu
thuc hién chuong trinh ,PLC sé& doc gi4 tri logic clia tit cd cdc cong dau vio va
cat giif ching trong ving nhé 1. Thong thudng chuong trinh ttng dung khdng doc
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truc ti€p trang thai logic clia cdng vao s6 ma chi 18y dit liéu ctia cdng vao tir bo
dém I.

+Q ( Process Image Output): Mién bo dém cdc dit liéu cdng ra s& .Két thic
giai doan thuc hién chuong trinh,PLC sé& chuyén gid tri logic cia bo dém Q téi
cic cong ra s8.Thong thudng chuong trinh khong truc ti€p gan gid tri t6i tin
cong ra ma chi chuyén chiing t6i bd dém Q.

+M ( Mién céc bién cd): CHuong trinh ting dung st dung nhitng bi€n nay
dé luu gitt cdc tham s6 can thi€t va c6 th€ truy nhip né theo Bit (M) ,byte
(MB),tit (MW) hay tir kép (MD).

+T ( Timer): Mién nhé phuc vu bd thdi gian ( Timer) bao gdm viéc luu trif
gid tri thoi gian dit trude ( PV-Preset Value ),gid tri dé€m thoi gian tie thdi (CV
—Current Value) ciing nhu gi4 tri Logic diu ra ctia bo thdi gian.

+ C ( Counter): Mién nhé phuc vu by d€m bao gdm viéc luu trit gid tri dit
trudc ( PV- Preset Value),gid tri dém titc thdi ( CV _ Current Value)va gid tri
logic dau ra cia bo dém.

+ PI : Mién dia chi cdng vao clia cic Modul tuong tu ( I/0 External input).
Cac gid tr1 tuong tu tai Cé’ng vao ctia modul tuong ty sé dugc module doc va
chuyén ty dong theo nhitng dia chi.Chuong trinh ting dung c6 thé truy cAp mién
nhd PI theo tirng Byte ( PIB), titng tu PIW hodc tung ti kép PID .

+ PQ: Mién dia chi céng ra cho cidc module tuong ty ( I/O External
Output).Céc gid tri theo nhitng dia chi nay s& dugc module tuong ty chuyén tdi
cdc cong ra tugng tu .Chuong trinh &ng dung c6 thé truy nhap mién nhé PQ theo
tung Byte (PQB),ting tir (PQW) hodc theo tirng tir kép (PQD)

- Ving chita cdc khdéi dit liéu: dugc chia lam 2 loai:
DB(Data Block):Mién chita dit liéu dudc t6 chic thanh khdi .Kich thudc cling
nhu s6 lugng khdi do ngudi st dung quy dinh ,phli hop véi tiing bai todn diéu
khién.Chuong trinh c6 thé truy nhip mién nay theo ting bit (DBX),byte
(DBB),tir (DBW) hoiic tir kép (DBD). L (Local data block) : Mién dif liéu dia
phuong ,dudc cac khoi chuong trinh OB,FC,FB to
chitc va st dung cho cdc bi€n nhép tifc thdi va trao ddi dit liéu ciia bi€n hinh
thiic véi nhitng khdi chuong trinh goi né .Noi dung ctia mot khoi dit liéu trong
mién nhSé nay s& bi xod khi két thic chuong trinh tuong @ng trong
OB ,FC,FB.Mién nay cé thé dugc truy nhdp tif chuong trinh theo bit
(L),byte(LLB) tir (LW) hodc tir kép (LD).

2.2. Phian mém lap trinh.

a. Khai bao cau hinh cing:
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Budce 1. Tao file méi chuong trinh

- Khoi dong phan mém

- Chon File/ New dé tao mdi chuong trinh

- bat tén cho chuong trinh, chon thu muc cho chuong trinh.

- Chuong trinh SIMATIC s& nam trong 1 thu muc c6 tén do nguoi str dung

Mew Project

U=er project= ] Libraries ] kA ultiprojects ]

Mame | Storage path
EBlinh12345  D:Ainkl 234
Epvbi Dr:herdd

—
M ame: Type:

|Elaitap1 | Project

Storage location
|E:"xEEai tap S7-300

Chuong trinh s€ chon CPU m&i nhu sau:
=B =L T¥T=TaN

SIMATIC H Station
SIMATIC PC Station
Other Station
SIMATIC S5

PGPC

Renams Fz2
Cbhject Properties... Alt+Resturn

MPI

PROFIEBLUS
Industrial Ethernet
PTP

57 Program

M7 Program

Budc 3. Khai bao cau hinh ctng:
- Chon SIMATIC 300(1) -> Hardware
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=% baitap1 -- E:\Bai tap S7-300\baitap1
= % baitap Hardware

- Giao dién HW configure sé€ hién ra

[T HW Config - [SIMATIC 300(1) (Configuration) - Baitap1] =13
E“I Station Edit Insert PLC View Options Window Help - 8 x
alv=— = T i sa | BB 28 2

25 Bl =l
| Fin: | #t ﬁj,l
Frofile: | Standard L'

+ e PROFIEUS DP

- B2 PROFIBUS-PA,

< | » || =B PROFIMET IO

+ SIMATIC 300
+ SIMATIC 400

:I:I SIMATIC 30001 + SIMATIC PC B ased Control 3004400

Slot | Designation | + -8 SIMATIC PC Statian

PROFIBUS-DF slaves for SIMATIC 57, £,
7. and C7 [diztributed rack] =

Press F1 to get Help.

- Tao RACK: Chon SIMATIC 300 -> RACK 300 -> Rail

CY

CP-300
CPU-200
Ft4-200

G ateway

[k4-300
M7-EXTEMSIOMN
PS-300
RACk.-300

= [

gy oy ] g S Y

E2 HW Config - [SIMATIC 300(1) (Configuration) - Baitap1] M=1E3
II“] Station Edit Insert PLC View Options Window Help -8 X
0 = &~ B S s & | O %8 w2

[
o
x

Eroafile: | Standard

Find: | dut| g
= SIMATIC 300 ~
gt + D E?

) | = + (23 CP-a00
= = + (23 CPLU-200 y

+-[23 FM-300
ﬁl*l [0 UR +-{.7 Gateway I
Slat Madule o e oo las e | le " | 3
1 ™| [BES7 290177700440 £,
2 — | |Available in various lengths —

3 v

Press F1 to get Help, Chg




- Thém cac Module cho cau hinh phan ctng:

Slot1: Module ngudn

Slot 2: Module CPU

Slot két tiép: module IM, Module SM, Module FM, Module CP

Slot Module Order number Fimware | MPI address | | adde... | O addr.. | Comment
1 PS5 307 104 BEST 207-1KADD-0440

2 CPU 314 BEST 314145130480 126 2

3 [ 360 BEST 60-35A00-0440 2000

4 Al 21 2Bt BEST 331-7KB0Z2-04B0 6. 259

f A0 41281t BEST 332-5HD0-04B0 272,279

B DIGsDC24y BEST 321-1BHO2-0A40 g.4

i DOTELDC24Y/0 5 BEST 322-1BHOT-0A40 12.13

Buoc 4. Luu cau hinh
[l HW Config - [SIMATIC 300(1) (Configuration) -- baitap1]

Eﬂ] =iyl Edit Imsert PLC  Wiew Optons  Window Help

Mewe. .. Ctrl+d h [Ej D %‘% E{:’
Cpen... Cirl+0 -
Open OMNLIME
Close
Sawe
Sawve and Compile Ctrl+s
Properites...
Import...
Export...
b Consistency Check Ctri+alt+K
B Print... Ctrl+P
Print Previsw. .. | addre=zs o... Comment
u Page Setup. ..
1 baitap 1\SIMATIC 30001)
2 Baitap 1\SIMATIC 30001} 2000
3 VD 1\SIMATIC 300(1) =00... 203
4 linh 123455 IMATIC 30001) e =00.
Exit Alt+F4 a1

"b.Lap chuong trinh diéu khién
Budc 1. Tao file 1ap trinh trén OB1
Budc 2. Lap bang phan cong dia chi
Budc 3. Viét chuong trinh
Budc 4. Nap va chay thi
2.3. Tap lénh trong PLC S7-300.

a. Lénh vé bit:
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- Tiép diém thuong hé: cho KQ=1 khi 10.0 = 1

- Tiép diém thuong dong: cho KQ=1 khi 10.0=0

‘ Io.o

| /1

- Lénh NOT: KQ thu duoc bang dao gia tri cua dau vao.

} | mor |

- Ngo ra: Q0. o
{1 |
L 1
- Lénh Reset Bit: Gan gia tri 0 cho dau ra
MO. 0
(2—

- Lénh Set Bit: Gan gia tri 1 cho dau ra

MO_Q
F e |
=N |

b.Lénh Timer:
-Lénh S _PULSE:
TE

Io.o s_PULSE Qo. o
| | = Q

e
L

SETHEZS TV BI —MIT100
Io.1l

|} B ECD -MW10z

+ Néu 10.0 = 1 Timer duoc kich chay, khi 10.0 = 0 hoic chay du thoi gian
dat 2s thi Timer ding

+ Hodc c6 tin hi€u 10.1 thi Timer cling dung

+ Timer chi chay lai khi ¢6 tin hiéu méi tir 10.0 ( tirc 14 10.0 chuyén trang
thai tir 0 1€n 1)

+ Q0.0= 1 khi Timer dang chay
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+MW100 luu gia tri dém cta Timer theo dang Integer
+ MW102 luu gid tri ciia Timer theo dang BCD

+ Churc ning cua Timer nay 1a tao xung c6 thoi gian duogc dit san

—t—i —t— | —t—

RLOA S it | | ] |
RLO at R input |_j
Scan for " " I N
scap BAR'S PEXT: L] I

t = Programmed time

TE

IO_0O S PEST Qao_o

| | - P |
1 | = Q i} |
SETHEzZS —|TW EI |-Mrlo0

In.1

| | B ECD —MW10z

+ Timer kich ¢6 nhd, khi ¢6 tin hiéu canh 1én ¢ 10.0 Timer T5 chay, néu du
thoi gian dat Timer dung.

+ Trong qu4 trinh chay néu c6 tin hiéu méi tir chan 10.0 thi thoi gian Timer
lai duoc tinh lai tir dau

+ Trong qua trinh chay néu c6 tin hiéu 10.1 thi Timer ding
+ Q0.0 = 1 khi Timer dang chay.

+ Cac 6 nhd MW100 va MW102 luu gia tr1 hién thoi cia Timer theo dang
Integer va dang BCD

RLD at S input

\
F

RLO at R input

Tirmer running

Scan for"1"

Scan for"a”

\
!
100

| ]
L |
[

t = FPrograrmimed tirme



-Lénh S_ODT:

TS

I0.0 s aoT Qo.o

| | B [ |
1 T g aQ . |
SET§zS —{ TV EI |-MW100

I0.1 -

| | R ECD 102

+ Néu 10.0 =1 Timer bat dau chay khi du thoi gian thi ngung khi do ngd
Q0.0 s& Ién 1 néu 10.0 van con gitr trang thai 1, khi 6 tin hi¢u 10.1 thi tat ca phai
duoc Reset ve 0

+ Cac 6 nhd MW100 va MW102 luu gid tr1 hién thoi ctia Timer theo dang
Integer va dang BCD

RLZ at 5 input

RLO at R input i ' i [ ]
Timer running | i
Scan for "1" | |
Scan for 0" | |
t = Prograrmmed time
Lénh S_ODTS:
TS

Io.o S_00TS Qoo

[ | { Y |

I = Q L4 |

SETHZS TV EI |-MW100
In.1
| | B ECD -MWT102

+ Timer kich c6 nhg, khi c6 xung canh Ién ¢ 10.0 Timer bat du chay, ngd
ra Q0.0 =1 khi Timer ngung va chi tat khi co6 tin hi¢u Reset ( tin hi¢u 10.1)

+ Trong qua trinh Timer chay néu c¢é sy chuyén doi tin hiéu tir chan 10.0
thém 1 lan nira thi Timer s€ nh¢ va tiép tuc chay khi hét thoi gian lan trudc.

RLZ2 at 5 input

RL2 at R input

Titrer running

Zeagn for ™ 14"

_t_

[
-

_t_

_t_

ot

;




-Lénh S_OFFDT:

TS

To._ o S_OFFDT a0 o
|| = 2 ¢
HETHFEZ —|TW EX |—ruwrioo

Io_ 1

| | n ECD |—rMwio=

+ Khi 10.0 ON, Q0.0 = 1, khi 10.0 OFF Timer bat dau chay va Q0.0 chi tat
khi dua thoi gian va 10.0 van OFF

+ Khi ¢6 tin hiéu Reset 10.1 thi tit ca tin hiéu déu OFF.

RLO at S input | i m ]

RLO at R input ' P [

Tirmer running | | | | i | | |

Scan far" 1"

]
=

1L
1L
a0

Scan far"

t = Programmead time

c. Lénh Counter
- Lénh dém 1én xuéng S CUD:

[y

ITOo_ 0O s Ccuo Qao_ 0
| | cir u} i I
Io.1 CWV —MWT100
| | Ch
CV_BCD|-MW1l0=

IO,z
11
1 1 =

MIWT10 — PV
Io.=
11
1 1 b

+ Ngd vao 10.2 = 1: dua gi tri ¢ém vao PV

+ Khi 10.0 chuyén trang thai tir 0 1én 1, CO dém tang lén 1

+ Khi 10.1 chuyén trang thai tir 0 1én 1, CO dém giam xuéng 1
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+ Khi 10.0 va 10.1 déu chuyén trang thai thi CO khong thay dbi

+ Khi 10.3 =1 thi CO bi Reset vé 0

+ Gi4 tri bo dém hién thoi nam trong 2 6 nhd MW100 va MW 102 dudi

+ Ngd ra Q0.0 =1 khi gia tri dém 16n hon 0
-Lénh dém1én S_CU:

dang Integer va dang BCD, gi4 tri c¢6 tAm tir 0 — 999.

+ Ngd vao 10.1 = 1 dua gia tri dém vao PV

cCo
IO0_.0 = Cu ao_ 0
| | =li Q i) I
Io.1 CW 100
| | =
CY¥_ECD —MW10z
MIT10 —{ P
IO.=
| | B

+ Khi 10.0 chuyén trang thai tir 0 sang 1, CO dém ting 1én 1

+ Khi 10.2 =1 Counter bi Reset
+ Ngd ra Q0.0 =1 khi gia tri dém 16n hon 0

+ Gi4 tri bd dém hién thoi nam trong 2 6 nhd MW100 va MW 102 dudi

+ Ngo ra Q0.0 = 1 khi gia tri dém 16n hon 0
-Lénh d¢ém xubng S_CD:

dang Integer va dang BCD, gia tri nay c6 tam tir 0 — 999.

Co
IoO_ 0O s CcO ao_ 0
1 1 - o |
1 I cD Q i} 1
Io.1 CV [—MT1o0
| | =
CY_ECD MW10Z
Ml0 — P
Io.z
| ]
1 I b

+ Ngd vao 10.1 = 1: dua gia tri dém vao PV

+ Khi 10.0 chuyén trang thai tir 1 sang 0, CO giam di 1

+ Khi 10.2 = 1 Counter b1 Rese:[
+ Ngo ra Q0.0 = 1 khi gia tri dém 16n hon 0

+ Gia tri bo dém hién thoi ndim trong 2 6 nhd MW100 va MW102 dudi

d. Lénh so sanh

- C6 6 phép so sanh:

So sanh 16n hon: >: GT
So sanh nho hon: <: LT
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So sanh 16n hon bang: >=: GE
So sanh nho hon bang: <=: LE
So sanh bang: == : EQ
So sanh khac: <>: NE

- Khi 2 toan hang théa mén phép so sanh thi cho dong dién chay qua
- C6 3 ki€u dit liéu so sanh: s6 nguyén (I), S6 nguyén kép (DI), s6 thuc (R)

- So sanh s6 nguyén:

MIT100 —|IN1

MWIloz | INz

ChAP =]

- So sanh s6 nguyén kép:

MD 100 —TN1

ML104 | INZ

ChiP =D

MWT100 —|INL

MWloz | INZ

ChiP <=1

- So sénh sb thuc:

ME100 —

MD104 —

ChP >=F

IN1

INZ

M100 —INL1

MD104 | INE

CrP <D

MO 100 —

MO 104 —

ChP =R

IMN1

INZ

2.4. Bai tap tng dung.

Bai tap 1. Pit cu hinh phan cimg cho PLC S7-300 theo c4u hinh sau:
PS: 5A

CPU: CPU314-1AG13- 0ABO

IM: IM360

SM gbm: Al, AO, DI, DO

Bai tip 2: Lap trinh diéu khién hé thong bang tai hoat dong tuan ty:
An M1: BC1 quay An D1: DC1 dimg

An M2: BC2 quay An D2: BC2 dimg

An M3: BC3 quay An D3: BC3 ding
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An nham DC khong quay An nham BC khong dimng
Bai tip 3. Lap trinh diéu khién hé théng bang tai hoat dong trinh ty

An Kb DPong co 1 hoat dong sau 10s Pong co 2 hoat dong sau 5s Pdng co
3 hoat dong

An D DBong co 3 ding sau 10s Dong co 2 dimg sau 5s Dong co 1 ding

Néu trong qué trinh hoat déng ma c6 su ¢ xay ra thi dimg cac dong co va
dua tin hiéu nhay deén véi chu Iy T=5s.
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BAI 6: MOT SO UNG DUNG LAP TRINH PIEU KHIEN BANG PLC
Ma bai: MD21.06
Gi6i thiu: No1 dung bai nay gidi thiu phuong phap va cac ky nang lap
trinh trén phan mém STEP 7- MicroWin.
Muc tiéu:
- Phan tich qui trinh cdng nghé ctia mot sé mach may san xuat.
- Lap trinh duwoc mot s mach ¢ng dung thudng gip trong thuc té.
- Nap trinh, van hanh va kiém tra mach hoat dong theo yéu cau ky thuat.
- Ren luyén duc tinh tich cuc, chu dong va sang tao
No6i dung chinh:

1. Lép trinh diéu khién ddng co c6 dio chiéu quay
1.1.  Y¢€u cau cong ngh¢

An nut mé thuan MT thi dong co quay thuan

An nit mé ngugc MN thi dong co quay nguoc

An nut Stop thi dong co dung.

1.2.  Trinh ty thuc hién:

Bang ky hiéu:

Ky hiéu bia Chu thich
chi
Mo thuan MT 10.0 | Khéi dong dong co quay thuan
Mo nguoc MN 10.1 | Khoi dong dong co quay nguoc
Nt dung Stop 10.2 | Dirng dong co
Quay thuan KT Q0.0 | bong co quay thuan
Quay nguoc KN Q0.1 | Bong co quay nguocC

Chuong trinh diéu khién:
Pao chiéu truc tiép:
Chuong trinh so d6 LAD:
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MNetwork 1 Metwork, Title
[ Metwark Camment
St0p:l0. 2 MT:10.0 hAM:10.1 KM:@0.1 KT:20.0
1 | 1 | 1 | 1 r
T 1| 1 7 1 7 )
KT:Q40.0
1 |
1 I
kM0 MT:10.0 KT:Q0.0 KM:Q0.1
I 1 | | r
I I 1 I ~
KM:Q@0.1
|
1 I
Symbol Address Comment
KM Q0.1
(4] Q0.0
sl 8.1
T 0.0
St0p 0.2
Chuong trinh STL:
MHetwork 1 MHetwaork, Title
[ Metwork Comment
LIDH St0p:I0. 2
LF=
D MT:I0O.0O
o KT:Qo. .o
ATD
AN MH:IO.1
AN EH:0 . 1
= ET Q0 .0
LFF
LD MH:IO.1
o EH:Qo0 .1
ATD
AN MT:I0O.0O
AN ET:Q0 .0
= EH:Q0 .1
Symbaol Address
K. Qo
E.T Qoo
kA 10.1
kAT 0.0
St0p 10.2
bao chicu gian tiép:
Chuong trinh LAD:
Metwork 1 Metwork Title
| Metwork, Cormrnent
Stpn 2 MTI00 KN:Q0.1 KT:00.0

I
1 /1

Symbaol Address Cornrnent
KM oo

KT Qoo

kM 10.1

kT 10.0

Stip 0.2
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Chuong trinh STL:
Metwork 1

Metwork, Title

[ Metwork Comment

LDH St0p:.I0. 2

LPS

LD MT:IO.QO

O KET:0 .0

ALD

AH EN:Q0.1

= KET:0 .0

LFF

LD MH:I0O.1

2 EN:Q0.1

ALD

AH KET:q0.0

= EH:0 .1

Symbol Sddress
k.M Q0o
kT 0.0
b 0.1
T (0.0
Stlp 0.2

Metwork 2

2. Lap trinh dieu khien h¢ thong céan va cap liéu

So dd cong nghé.

S1

2.1.  Yéu cau cong nghé
Giai thich so do:
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+PC1, BC 2, PC3: Pong co kéo bing tai cap licu.
+K1: Van cép liéu.
+ K2: Van x4 liéu.

+ S1: Cam bién béo déy liéu trén thung chura.

+82: Cam bién bao hét lidu trén thung chira.

+83: Cam bién bao xe day lidu.

+ S4: Cam bién bao c6 xe chira licu.

Yéu cau:

Khi bdm nat Start, néu thung chira hét liéu (S2 bao) K1 mé céap liéu vao
thung chira dén khi S1 béo day thi K1 dong. Néu S4 bao co xe dang doi thi DC3
khoi dong, sau 3s DC2 khaoi dong, sau 3s DC1 khot dong, sau 2s van K2 mé dé
xa liéu cap lidu cho xe dén khi S3 bao xe ddy thi dong K2, sau 2s cat DC1, sau 2s
cat PC2, sau 2s cat DC3 va xe roi khoi vi tri. Khi c6 xe méi vao qué trinh 1ap lai

tu dau.

An nut Stop ding toan bo hé thong.
2.2.  Trinh tu thuc hién:

Bang ky hiéu:

Ky bia Chu thich
hi¢u chi
Start 10.0 | Khai dong hé thong
Stop 10.1 | Dung hé théng
S1 10.2 Cam bién bao day liéu trén thung chtra
S2 10.3 Cam bién bao hét liéu trén thung chia
S3 10.4 | Cam bién bao xe day liéu.
S4 10.5 | Cam bién bao c6 xe chira ligu
bCl1 Q0.0 | Pong co 1 kéo bang tai cap liu
DPC?2 Q0.1 | Pong co 2 kéo bang tai cap licu
bC3 Q0.2 | Pong co 3 kéo bang tai cap liu
K1 Q0.3 | Van cap liéu.
K2 Q0.4 | Van xa liéu.
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Chuong trinh diéu khién:
Metwork 1 Metwark, Title

| khai dong chuong trink

(0.0 0.1 M0.0
| | | / | I )
| | | | A
0.0
| |
| |
Metwork 2
| chuong trink diew khien he thong can
F0.0 10.3 0.z Qoo
I I I I I I r
1 I 1 I 1 7| L p]
0.5 Taz Qo1
—1 " |
Qo1 Tar
| I H TOM
2004 BT 100 ms
T37 T4 Qo.z
I I I P
{ I 1 4| L )
T3s
TH TOM
zo04ET 100 ms
Tas Tao Q0.3
I I I P
{ I 1 4| . ]
T33
TH TOM
T39 0.4 Q0.4
| | . | c
1 1 -
10.5 aons
| r
1 7 L J
10.4 T40 k0.1
| | 1 e
1 1 < 1 L J
kA0 T40
| I3 TOM
S004FPT 100 s
T40 T4 k0.2
| | 1 Ll
1 1 L b
k0.2 T41
| I3 TOM
S004FPT 100 s
T4a41 0.5 k0.3
| | 1 Ll
1 1 1 - )
k0.2 T42
| I3 TOM
S004FPT 100 s
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3. Lap trinh diéu khién dém sian pham

3.1. Yéu cau cdng nghé
Lép trinh diéu khién hé thong bing tai dém san pham bing PLC S7-200
So dd cong nghé:

o
Bang tai tiao /é? @/
‘\‘\m\ . =.,:ﬂ..:?' :

g tao

Vao. Khi Vé tllullé vauv LII_U-I I.-V!- Ul D4 Ull LU 1 Uul Ig.
- Ngay khi PC1 dimg thi PC2 chay dé kéo bang tai tdo hoat dong dua tdo
roi vao thung. Tao dugc dém baoi mot cam bien hong ngoai S1.

- Khi s6 tao dua vao thung du 5 qua (mdi hop chaa 5 qua) thi BC2 dung.
Tiép tuc DC1 chay lai dé dua thung tao thanh pham ra ngoai va déng thung tao
moi.

- Hé thdng tu dong hoat dong nhu trén cho dén khi 4n OFF thi dung.

- Trong ldc hé thong dang hoat dong ma c6 bat ky su cd nao xay ra thi ding
ngay va dua tin hiéu nhay dén vai thoi gian trong 1 chu ky la 5 gidy.

3.2. Trinh tu thuc hién:

Bang dia chi:
Ky hiéu bia chi Cha thich
ON 10.0 Nut an khoi dong

OFF 10.1 Nt 4n dimg
Su ¢ 10.2 Cong tac su co
DC1 Q0.0 DPong co 1
DC2 Q0.1 DPong co 2

DPén su ¢d Q0.2 DPén bao su cb
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So d6 két néi:

24V

2

LLALBNY a 2
:Bcl :
oo ccoococoococococococooso EX=N=N
1L 0.0 0.1 04 05 0.6 07 10 O 3L 11 1.2 13 14 15 16 1.7 —%— N L
RELAY
ACPOWER
OUTPUTS SUPPLY
CPU 226 AC power supply, DC input, Relay
DC 24V DMC SENSOR
INPUTS SUPPLY
IM 00 01 02 03 04 05 06 07 1.0 1.1 12 13 14 2M 15 16 1.7 20 21 22 23 24 25 26 27T M L
EEEE

+24V p—

oV

®

@@@9999@@9GQQQQQQQQQGGGQQI

|KBID ISl |SZ

Chuong trinh diéu khién:

MHetwork 1

L J
i

M

Metwork 3

KEr:10.0 Loz
1 | F 1
1 1 1
kA0
Metwork 2
I
k0.0 571:10.2
1 ] -
1 1

co

S51:00.2

BC2:001

b

S2:0.3
|

S1:0.2

cu

—
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4. Lap trinh diéu khién dén giao thong

4.1. Yéu cau cong nghé:

Lap trinh diéu khién h¢ théng dén giao théng bing PLC S7-200

An nit Start dé hé thong 1am viéc theo gian d6 sau (mdi 6 trong tng 5 giay):

Xenht T T
T 1

—
I —
|

Vangl

bd1

Xanh2

]

Vang2

Dé2

An n(t Stop dung toan bo hé thong.
An nut Reset hé thong duoc reset
4.2. Trinh tw thuc hién:

Bang dia chi:
Ky hiéu Dia chi Cha thich
M 10.0 Nut an khoi dong
D 10.1 Nt 4n dimg

X1 Q0.0 Pén xanh 1
V1 Q0.1 Deén vang 1
bl Q0.2 bén do 1

X2 Q0.3 bén xanh 2
V2 Q0.4 Deén vang 2
b2 Q0.5 Dén do 2

Chuong trinh diéu khién:
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Hetwork 1 Metwork Title

| khioi dong chuong tiinh

k:10.0 Cel01 k0.0
| | | | r
1 1 /1 ¢ )
hA0.0 T3a7 T3ar
| | | |
l I l / I I TOM
+3004PT 100 rz
Symbaol Address Comrent
D 101
hd 0.0
Hetwork 2
[ diew khien huong 1
k0.0 T37 T37 =1:Q0.0
| | | | | | r
1 1 >= | 1 < C 2
+0 +100
T3a7 T3a7 +1:00.1
| | | r
— > | 1 < ¢
+100 +100
T37 T3a7 di:00.2
| | | | F
1> ] < ¢ 2
+1580 +300
Symbaol Address Comrent
di Qo2
wl Q0
w1 Qoo
Metwork 3
| dieu khien huong 2
k0.0 T37 T37 d2:0.5
| | | .| | | r
1| ] >= | 1 <] ¢
+ +150
T37 T37 w103
| . | | | r
] >= | 1 < {
+180 +280
T37 T37 w104
| .| | | r
| >=l | 1 <] { )
+280 +300
Symbal Address Comment
dz (N[IR4]
we G04
He Q03
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5. Lap trinh diéu khién xe chuyén nhién liéu

Thing chira

XE CHUYEN NGUYEN LIEU

Céng tac Céng tac
hanh trinh hanh trinh

sensor

sensor

an thay Iwc

Tw ddong

Tirng bwéc

Thiing chira

Xe van chuyén nguyén liéu hoat dong nhu sau:

Xe ¢6 thé thuc hién théng qua cong tic chuyén ché do:
- Ché d6 tu dong 10.6

- Ché @6 budéc 10.7

Vi tri co ban: xe ¢ vi tri cng tac hanh trinh End 2 (10.3 va xe chua duoc lam
day).

e Ché db ty dong:

Khi xe ¢ vi tri co ban va cong tic chon ché d6 dat & ché do tu dong, nhan nat
khoi dong (10.0) thi van xa Y1 mo, vat liéu duoc d6 vao xe, cam bién Fill 2 dung
dé nhan biét xe da duoc d6 day. Khi xe day thi van xa Y1 mat dién va xe chay vé
hudng B sau thoi gian 6n dinh 5s, xe ding lai tai B (tram nhan nguyén liéu) khi
cham cong tac hanh trinh S2. Xy lanh thaty luc cua thiét bi xa duoc diéu khién va
tdm chén trén xe duoc mé vat liéu duge rét vao bon chira. Khi xe xa hét vat ligu
cam bién S4 phat ra tin hiéu 1, pit tong thay luc cua thiét bi xa mat dién, tim chan
tré vé vi tri cil, xe ding 5s sau d6 chay vé hudng A. chu ky hoat dong duoc lap
lai.

Néu trong chu ky hoat dong ma nut “dimg” dugc 4n thi qua trinh van tiép tuc
cho dén khi xe tro veé vi tri co ban (xe rong va & tram nhan nguyén liéu) va dung
han.

e Ché d6 budc:
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O mdi budc thuc hién phai théng qua nit an “Start”

Vi du: Khi 4n “start” xe dung vi tri van xa duoc ma, khi xe day thi S3 tac
dong, van xa dong lai. Neu tiep tuc an “Start” thi xe chay vé hudng B.

Viét chuong trinh, két ndi va kiém tra hoat dong theo hai cach:
- Diéu khién dung t hop logic
- Diéu khién trinh tu

Bang ky hiéu:

Ky bia Chu thich
hiéu chi
Start 10.0 Khoi dong hé thong, thuong hé
End 1 10.1 Cong tac hanh trinh ¢ tram xa, thuong dong
Fill 1 10.2 Cam bién béo xe rdng, thuong dong
End 2 10.3 Cong tac hanh trinh tram nap, thuong déng
Fill 2 10.4 Cam bién bao day, thuong hé
Stop 10.5 Dung, thuong dong
Step 10.6 Ché d6 budc, thuong ho
Auto 10.7 Ché do tu dong, thuong ho
Dir A Q0.0 Xe chay vé huéng A
Dir B Q0.1 Xe chay vé huéng B
Y1l Q0.2 Van xa nguyén liéu
Y2 Q0.3 Van thay luc

Chuong trinh diéu khién:

Chuong trinh dugc viét & LAD:

Hetwork 1 K.hoi dong o nho tu dong

|
k1.0

0.0 ? )

Hetwork 2 Feset o nho tu dong

10.5 k1.0
|| Crd
1

MHetwork 3 Buoc 1: lay hang
I

10.32 k1.0 0.4 k0.0 kA0
— /| i || | <D

1

Network 4 Re=zet buoc 1
I

10.5 kA0

LUt



Metwork 5 Buoc 2 Chuyen hang

Metwork & Rezet buoc 2

M0.3 M0O.2

~
ma)
s

Metwork 7 Buoc 3: Xa hang

|
M0.2 10,1 M0.3
| [ .1 ~
— | | /| {5)

Metwork 8 Rezet buoc 3

M0.4 M0O.2

~
ma)
s

Hetwork 9 Buoc 4 tra ve

M0.3 e M4
[ [ ~
1 1 L ? )

MHetwork 10 Reset buoc 4

MO.5 0.4

— ")

1
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Metwork 11

Buoc & ket thuc

k0.4 0.3 k0.5
| | | | !
1| 1 /| (s)
1
Metwork 12 Reset buoc b
k401 k0.5
| | !
1| {R)
1
0.5
| |
1 71
Metwork 13 lay hang
k40,1 Loz
| | r
| I - )
Metwork 14  Set o nho khoi dong
k40,1 MO0
| | r
1 (s)
1
Metwork 15  Dinh thoi gian on dinh zau khi hang da do day xe
k0.2 Ta7
| |
| I IM TOM
+304PT 100 mz

Metwork 16 *e chuven ve tram xa

Qo

~~
s

Metwork 17 #ahang

Qo3

~~
s
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Metwork 18

Diink thoi gian on dinh zau khi #a het hang

k0.4 Taa
| |
| [ IM TOM
+304FT 100 ms
Metwork 19 [ chupen xe ve tram nhan hang
Tag 0.0
| | f
| | . )
Metwork 20  Reszet o nho khoi dong
M0.5 k0.0
| | f
1 (r)
1
0.5

T

Chuong trinh duogc viét & STL:

Metwork 1 K.hoi dong o nho b dong
LD I0.0

5 Mi.0, 1

Hetwork 2 Rezet o nho tu dong
LDH I0.5

R Mi.0, 1

Hetwork 3 Buoc 1: lay hang

I

LDH I0.3

A M1.0

AN I0.4

AN HO.0

= Moo1., 1

Hetwork 4 Reszet buoc 1

LDH I0.5

0 Mo 2

R MO.1, 1

Hetwork 5 Buoc 2 Chuyen hang
I

LD Mo. 1

A I0.4

= Mo 2, 1
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Metwork 5

Buoc 2 Chuyen hang

LD MO.1

A In.4

5 MO.z2. 1
Hetwork & Fezet buoc 2
|

LD Mo, 3

0]3) IN.§

E MO.z2. 1
Hetwork 7 Buoc 3 =a hang
|

LD Mo, 2

AN In.1

5 MO.3. 1
Metwork 8 Reset buoc 3
LD MO, 4

0]3) IN.§

E MO.3. 1
Metwork 9 Buoc 4 tro ve
LD MO .3

A In.z2

5 MO.4, 1
Metwork 10 Reset buoc 4
LD MO.5

(0):) IN.§

F MOo.4, 1
Metwork 11 Buoc 5 Ketthuc
|

LD MO .4

AN In.3

5 HO.5, 1
MHetwork 12 Resetbuoc 5
LD HO.1

(8){) IN.5

R HO.5, 1
Metwork 13 lay hang

LD HO.1

= Qo2

Metwork 14  Set o nho khoi dong
LD HO.1

s Ho.o, 1
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Metwork 15

Drink thioi gian on dinkzau khi hang da do day =&

D
TOH

Mo. 2

T37. +30

Metwork 16 e chuven ve tram xa

D T37
= Q0.1

Metwork 17 #ahang

1D MO .3

= Q0.3

Metwork 18  [inh thaoi gian on dink zau khi ka het hang
1D HO . 4

TOH T38. +30

Metwork 19 [ chuyen xe we tram nhan hang
|

1D T28

= Qo0

Metwork 20 FRezet o nho khoi dong

1D MO .5

ZH I0.5

F Mo.o, 1

6. Lap trinh diéu khién tron li¢u

6.1. Y&u cau cbng nghé:

Lap trinh diéu khién hé thong tram tron liéu bang PLC S7-200

]

So do cong nghé:

P

=g

_—

I= 2

I =

Is 2

Pz

—=E—

<>

M

Khi nhan ndt RUN (ban du thiing rong tiép diém cua cdc cam bién mo) —
PLC ralénh cap dién cho P1 bom liéu 1 vao binh. Khi licu 1 day [én vi tri Is1 (tiep
diém Is1 dong lai) — P1 van tiép tuc bom. Khi liéu 1 day 1én dén vi tri Is2 — PLC
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ra lénh dimg P1 d6ng thoi ra lénh khai dong P2 va SM thuc hién khudy. Khi liéu
2 duge P2 bom day dén vi tri 1s3 —PLC ra 1énh dirng P2 va SM van tiép tuc khudy.
Sau 1 phat PLC ra lénh dimg SM dong thoi ra 1énh ma V bat dau qua trinh xa.
Khi liéu xa ra ngoai thi lan luot tiép diém cua cac cam bién Is3, Is2, Is1 mé ra.
Khi Is1 ma ra thi PLC ra lénh dong van V dong thoi ra Iénh dong bom P1 qua
trinh 13p lai nhu trén. Sau 3 mé tron ding hé thong.
Khi nhan nat STOP dirng toan bo hé théng.
6.2. Trinh tw thuc hién:

Bang ky hiéu:

Ky hiéu bia Cha thich
chi
Run 10.0 Khoi dong hé thong
Stop 10.1 Dung hé thong
Ls1 10.2 Cam bién bao hét liéu trong thung
Ls2 10.3 Cam bién bao du liéu dé P2 va SM
hoat dong
Ls3 10.4 Cam bién bao day liéu trong thung
P1 Q0.0 Bom liéu 1
P2 Q0.1 Bom liéu 2.
SM Q0.2
Van_V Q0.3 Dong co tron
Van x4 hon hop di tron

Chuong trinh diéu khién:

Hetwork 1 Metwork, Title
[ Metwark Comment
runcl0.0 st0pc10.1 k0.0
| | | | T4
1 1 /] { )
k0.0
| |
| |
Symbaol Address Comment
fun 10.0
#t0p 101
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Metwork 2
|
k0.0 (1] l=2:10.3 war Q0.3 P1:00.0
| | | | | | | | r
1| . 1 /| . ¢
lz:10.3 [=3:10.4 wan_ 003
| | | ;| | ;|
| | | | | |
lz2:10.3 T37 van_ 003
| | | | |
— | . 1 /|
gm0.2 le3:10.4
| | | |
1| 1| IN
1004PT
T37 l£1:10.2 wan_ 003
| | | | f )
| | | | L
wan_ 003
| |
| |
Symbaol Address Comment
=1 0.2
=2 10.3
=3 10.4
F1 [0.0
P2 [0
&m Q0.2
warn_ Q0.3
Metwork 3
|
wan_%:00.3 Ca
| /| 0 CTu
10.5
| |
1| R
L I
Symbaol Address Comment
wan_y 03

7. Lap trinh di€u khién cau truc

7.1.Yéucaucong nghg: ‘
Lap trinh dieu khién hé thong cau truc tw dong bang PLC S7_200
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Vi tri ban dau cau truc dang & A. Nhan Start: Cau truc di xubng, cham B:
dirng xudng, chd 5s sau di 1én. Cham A: dung 1én, di sang phai. Cham C: ding
sang phai, di xudng. Cham D: dirng xudng, chd 15s sau di 1én. Cham C: dung Ién,
di sang trai. Cham A: diing sang trai, bat dau mot chu trinh méi.

Nhan Stop: Hé thdng hoat dong hét chu ky thi ding .

A «—(

1

B; tré 5s D; tré 15s

7.2. Trinh tw thuc hién:

Bang ky hiéu:
Ky hiéu bia chi Cha thich
Start 10.0 Khoi dong hé thong
Stop 10.1 Dung hé thong
A 10.2 Cong tac hanh trinh A
B 10.3 Cong tac hanh trinh B
C 10.4 Cong tac hanh trinh C
D 10.5 Cong tac hanh trinh D
Xuéng Q0.0 Cau truc chay xudng
Lén Q0.1 Cau truc chay 1én
Phai Q0.2 CAu truc chay sang phai
Trai Q0.3 CAu truc chay sang trai.

Chuong trinh diéu khién:
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Metwork 1 MHetwark, Title

| Metwork, Comment

ghart:|0.0 k0.0

)

Symbol Addrezs Comment

shart 0.0

Metwork 2

#t0p:l0.1 0.0

| (r)

Phai@0.2
—( i )
TracQ0.3

—(?)
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Symbal Address Comment
Lén [0
Phai Qo2
zt0p 0.1
Trai 03
Huong Q0.0
Hetwork 3
|
k0.0 cthit_&:10.2 Huong 0.0
| | || {s)
1
Lén Q0.1
—( R )
1
Phai:00.2
—(r)
1
Symbal Address Comment
ctht_a, 0.2
Lén [0
Phai Qo2
Huong Q0.0
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Metwork 4

k0.0 ctht_B:10.3 Huohg: Q0.0
| | | | r
1 1 {r)
1
Ta7
IM TOM
A04PT 100 ms
Symbol Addrezs Comment
ctht_B 0.3
HLUohg 0.0
Metwork 5
k0.0 T37 Lén0.1
| | | | r
1| 1| 5 )
1
Syrmbol Address Comment
Lén oA
Hetwork 6
MO0 T37 k0.1
| | | | | n | r
.

115




Metwork 7

k0.0 ctht_A:l0.2 M0 Phai: 0.2
| | | | | { © )
| | | | | | LS

1
Fuong: Q0.0
—( R )
1
Lén: 0.1
—( R )
1
Symbaol Address Comment
ctht_f 0.2
Lén (0.1
Phai Q0.2
Fuong (RLINI]
Metwork 8
|

MO0 ctht_C:10.4 Fuong: Q0.0
| | | | L4
1 1 (s)

1
Phai:00.2
—( R )
1
Lén: 0.1
g
\, R
1
Symbaol Address Comment
ctht_C 10.4
Lé&n (0.1
Phai (0.2
HUohg 0.0
Metwork 9
|
0.0 ctht_D:10.5 Huong:Q0.0
| | | | r
1| 1| (R
1
T33
IM TOM
1504PFT 100 ms
Symbal Address Comment
ctht_D 0.5
Fuong G000
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Metwork 10
k0.0 T3aa L&n0.1
| l | | { ©
| I | | L
1
Huohg: Q0.0
—( R )
1
Phai:00.2
r
(r)
1
Trai(0.3
—( R )
1
S ymbol Addrezs Comment
Lén 01
Phai o2
Tréi Q03
Fuong Q0.0
Metwork 11
k0.0 T3aa k0.2
| l | | l r
1| | | M {s)
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Metwork 12
KMO.0 ctit_C:10.4 MO.2 Trai00.3
| | | | | | r
1 1 1 {s)
1
Huong: 200
—( R )
1
Lén: (0.1
—( R )
1
Phai:20.2
—( R )
1
Symbol Addrezs Comment
ctht_C 0.4
Lén (0.1
Phai (0.2
Trai (0.3
HUong (0.0
Metwork 13
MO0 TraiQ0.3 ctht_C:10.4 k0.3
| | | | | | | n | { -
| | | | | | | | LS
1
Symbaol Address Comment
ctht_C 0.4
Trai (0.3
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Metwork 14

k0.0 ctht_a:10.2 0.3 Trai:Q0.3
| | | ( i )
Phai[10.2
—( R )
1
Huohg: Q0.0
—( R )
1
Lén:0.1
—( R )
1
k0.1
—( F)
1
k0.2
—( ")
1
k0.3
—( R )
1
Syrmbol Address Comment
ctht_d, 0.2
Lén G0
Phai Loz
Tréi G0.3
uong 0.0
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Chuong trinh STL:

Metwork 1 Metwark, Title

[ Metwark Camment

LD start:I0.0

5 Moo, 1

Symbal Address Comment
shart [0.0
Metwork 2

|

LD =t0p:I0.1

R Moo, 1

R Moo1, 1

I3 Mo.2, 1

R MO.3. 1

E Auong:Q0.0. 1
R Ién:Q0.1, 1

F Fhai:Q0.2, 1
R Trai:Q0.3. 1
S ymbol Addrezs Comment
Lén 01
Phai o2
zt0p 0.1
Trai 03
Fuong Q0.0
Metwork 3

|

LD MO .0

A ctht_A:I0.2

5 Auong:Q0.0. 1
E Lén:Q0.1. 1

R FPhai:Q0.2, 1
Symbal Address Comment
cthi_a, 0.2
Lén [0
Phai Qo2
Fuong (R[IRI]
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Metwork 4

1D MO.0

A ctht_B:I0.3

R Xuong:Q0.0, 1
TOH T37?. &0

Symbaol Address Comment
ctht_B 0.3
Fuong (R[INI]
Metwork 5

1D HO.0

A T37

5 Len:Q0.1., 1
Symbal Addresz Comment
Lén (0.1
Metwork &

1D MO.0

A Ta7?

ED

5 MOo.1, 1
Metwork 7

|

1D HO.0

A ctht_A:I0.2

A MO .1

5 Phai:Qo. 2, 1
E Xuong:Q0.0, 1
R Ién:Q0. 1, 1
Symbol Address Comment
ctht_ 0.2
Lén (0.1
Phai (0.2
FUohg 0.0
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Metwork 8

LD HO .0

A ctht_C:I0.4

5 Huong:Q0.0, 1
E FPhai:Q0.2, 1
R Ién:0.1, 1
Symbal Address Comment
ctht_C 10.4
Lén (0.1
Phai o2
Fuong (RLIN]
Metwork 9

|

LD HO .0

A ctht_D:I0.5

R Huong:Qo.0, 1
TOH T38. 150
Symbal Address Comment
ctht_D 10.5
Fuong Qo
Metwork 10

|

LD HO .0

A Ta8

S Ién:Q0.1, 1

R Huong:Qo0.0, 1
E Fhai:Q0.2, 1
E Trdi:Q0.3, 1
Symbal Address Comment
Lén (R[N
Phai nnz2
Trai Q03
FLUong Q0.0
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Metwork 11

LD MOo.0

A T3g

ED

= Mo 2, 1
Metwork 12

|

LD Mo. 0

A ctht_C:I0.4

A Mo, 2

5 Trai:Q0.3. 1
R Huong: Q0. 0, 1
E Lén:0. 1, 1

R Phai:Q0.2, 1
Symbaol Addrezs Comment
ctht_C 10.4
Lén Lo
Phai Loz
Trai [o3
HLohg (0.0
Metwork 13

|

LD Mo. 0

A Trai:0Q0. 3

A ctht_C:I0.4
ED

= Mo 3, 1

Symbol Address Comment
ctht_C 10.4
Trai L0.3
Metwork 14

|

LD MO. 0

A ctht_A:I0.2

A Mo 3

R Trai:Q0.3. 1
R Phai:Q0.2. 1
R Huong: Q0. 0, 1
E Lén:0. 1, 1

R MO.1, 1

R Mo 2, 1

R Mo 3, 1

Symbaol Addrezs Comment
ctht_f 0.2
Lén Lo
Phai Loz
Tréi £33
FLohg (0.0

8. Lap trinh diéu khién hé thong ning hang
Thiet bi ndng hang:
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THIET Bl NANG HANG

Thanh chan Ban nang

M6 hinh thiét bi nang hang

Hang hda tir ban lan thap duoc dua Ién cao sang ban lan 2 nho vao ban nang.
Hé thong nay thuong thay trong viéc sap xep hang hoa trong kho hoac dua hang
hoa vao cac khoang chira hang cia may bay.

Yéu cau: Thiét bi nang hang hoat déng nhu sau:

Hang hoa dugc dat trén ban 1an 1. Ban nang ¢ vi tri gi('yi han duéi thi khi an
nat khoi dong “ON”, bang tai trén ban nang hoat dong, dong thoi thanh chan ha
xuong (sur dung khi nén) khoang 2s d€ hang hoa duogc dua sang ban nang. Sau do
thanh chan tro ve vi tri c.

Khi hang hoa dén vi tri cudi ban nang (S2), thi bang tai ding. Khai dong tir
K1 ctua dong co M1 c6 dién kéo ban néng Ién. Khi dén gidi han trén thi ban nang
dung lai. Bang tai bat dau chuyén dong dua hang sang ban lan 2. Khi hang dén
cong tac hanh trinh S5 thi bang tai dung. Khoi dong tir K2 cia dong co M1 ¢o
dién ha ban nang xuong, dén gigi han dudi thi ding.

Quaé trinh méi lai bit dau cho dén khi nao 4n nit dimng “OFF”.

Bang ky hiéu
Ky bia chi Chu thich

hiéu

ON 10.0 Khoi dong hé thong, thuong ho
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OFF
S2
S3
S4
S5
Thanh
chin
Bang
tai
K1
K2

10.1
10.2
10.3
10.4
10.5
Q0.0
Q0.1
Q0.2
Q0.3

Dung hé thong, thuong dong

B4o hang & vi tri cudi ban nang, thudng dong
Gidi han dudi ban nang, thuong dong

Cam trén ban nang, thuong dong

B4o hang & cudi ban 1in 2

Chan hang hoéa ¢ ban nang 1

Bing tai chuyén hang

Nang hang hoa Ién

Ha ban nang xubng

Viét chuong trinh, két noi va kiém tra hoat dong theo hai cach:
- bicu khién dung to6 hop logic
- bieu khién trinh tu

Metwork 1 Metwark. Title
| khoi dong chuong tinh
OrT:10.0 off:10.1 k0.0
| | | | r
I 1 7 ¢ )
k400
| |
| I
Symbol Addrezs Comrment
off 101
OM1 0.0
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Metwork 2

| chuong trinh dieu khien he thorlg

k0.0 Tar 23003 thanh_chan:30.0
| | .| I | ¢
I 1 71 1 I \
2002 k1:00.2 =505 k2003 bang_tai: 0.1
[ .1 I | I | | .1 P
1 7 1 1 7 1 C )
k200.3 137
— /| H TOM
2004 PT 100 ms
20,2 s410.4 k1:00.2
11 I | P
1 1 { )
k1:00.2
5105 52103 k2:00.2
I I | ¢
1 1 7 {0 )
k2:00.3
1
1
Symbol bddress Carnment
bang_tai (0.1
k1 (0.2
kZ (0.3
57 0.2
23 0.3
34 0.4
5h 05
thank_chan (00
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