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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin ¢ thé duoc
phép ding nguyén ban hoic trich dung cho cac muyc dich vé dio tao va tham
khao.
Moi muc dich khac mang tinh Iéch lac hoac sir dung véi muc dich kinh doanh
thiéu lanh manh sé& bi nghiém cam.



LOI GIOI THIEU

Pé thyc hién bién soan gido trinh dao tao nghé Pién cong nghiép & trinh
d6 Cao Pang, gi4o trinh PLC co ban 1a mét trong nhiing gido trinh mé dun dao
tao chuyén nganh dugc bién soan theo ndi dung chuong trinh ciia Nha truong da
duoc phé duyét. Noi dung bién soan ngén gon, dé hiéu, tich hop kién thuc va ky
nang chat ché véi nhau, logic.

Khi bién soan, nhém bién soan di cb géng cap nhat nhiing kién thirc méi
c6 lién quan dén ndi dung chuong trinh dao tao va phu hop véi muc tiéu dao tao,
ndi dung 1y thuyét va thyc hanh duoc bién soan gin véi nhu cau thuc té trong
san xuat dong thoi c6 tinh thyc tién cao.

Trong qua trinh sir dung gi4o trinh, tuy theo yéu cau ciing nhu khoa hoc
va cong nghé phat trién c6 thé diéu chinh thoi gian va bd sung nhitng kién thirc
moéi cho phu hop. Trong gido trinh, chung toi c6 dé ra nodi dung thyc tap cia
timg bai dé nguoi hoc cling ¢b va ap dung kién thirc pht hop voi ki nang. Tuy
nhién, tuy theo diéu kién co s& vat chat va trang thiét bi, cac truong co thé st
dung cho phu hop.

Tuy nhién, tuy theo diéu kién co s& vat chit va trang thiét bi, cac truong
c6 thé sir dung cho phu hop. Mic du di cb ging td chic bién soan dé dap ung
dugc muc tiéu dao tao nhung khong tranh dugc nhiing khiém khuyét. R4t mong
nhan dugc dong gop ¥ kién cua cac thﬁy, co gido, ban doc dé nhom bién soan s&
hiéu chinh hoan thién hon.

MO DUN : PLC CO BAN
Ma mo dun: MD 28



. Vi tri, tinh chit, y nghia va vai tré ciia mon hoc:
* Vi tri cia mén hoc: Médun dugc bd tri day cubi chuong trinh sau khi
hoc xong cdc mon chuyén mon nhu dién tir cong suat, Ky thuit xung — sb,
Vi xtu i, trang bi dién...
* Tinh chét ctia mén hoc: Mo dun PLC co ban mang tinh tich hop.
* Y nghia ciia mo6 dun: La moén hoc bat budc
* Vai tro cia mo dun: Sau khi hoc xong mé dun ndy, ngudi hoc co thé két
ndi day gitra PC - CPU va thiét bi ngoai vi, Viét chuong trinh, nap trinh dé thuc
hién duoc mot s6 bai toan tng dung don gian trong cong nghiép, Phan tich luan
Iy mot s6 chuong trinh, phat hién sai 16i va sira chita khac phuc.
Il. Muc tiéu ctia M6 dun:
Sau khi hoc xong m6 dun nay hoc vién c¢6 nang luc
* Vé kién thtc:
- Trinh bay dugc cac khai niém vé diéu khién 1ap trinh chinh xéc theo
nd1 dung da hoc
- Trinh bay duogc cdu tric va phuong thic hoat dong cia céc 1énh co
ban
* V& k¥ nang:
- Thuc hién lap trinh céc bai tap tng dung dung PLC dat cic yéu ciu vé
k¥ thuat va cong ngh¢
- Két nbi mach dién theo yéu cau cong nghé
* V& thai do: Rén luyén tinh ty mi, chinh x4c v an toan vé sinh cong nghiép
ITI. N6i dung mo dun:

Thaoi gian dao tao (gio)

Thuc
i hanh/thuc Thi/
SO TT Tén chwong, myc Téng | Ly tap/thi y
A £ A .. | Kiém
s0 | thuyét | nghiém/bai tra
tap/thao
luian

Bai 1: Gi6i thiéu chung vé PLC
va bai toan diéu khién

1.1. Giéi thiéu chung vé PLC 2 2
1.2. Bai toan diéu khién va giai
quyét bai toan diéu khién.




Tén chwong, muc

Thaoi gian dao tao (gio)

thuyét

Thuc
hanh/thuc
tap/thi
nghiém/bai
tap/thao
luén

Thi/
Kiém
tra

Bai 2: Pai cwong vé diéu khién
lap trinh.

2.1. Ciu triic ciia mot PLC.

2.2. Thiét bi diéu khién lap trinh
S7-200.

2.3. Xtr ly chuong trinh.

2.4. Két ndi day gitta PLC va cic
thiét bi ngoai vi.

2.5. Kiém tra viéc két nbi ddy bang
phan mém.

2.6. Cai dit va sir dung phan mém
STEP 7 - Micro/win 32.

14

10

Bai 3: Cac phép toan nhi phan
cua PLC.

3.1. Cac lién két logic

3.2. Céc 1énh ghi/x6a gia tri cho
tiép diém.

3.3. Timer.

3.4. Couter (B dém).

3.5. Bai tap ung dung

3.6. Lénh nhay va 1énh goi chuong
trinh con.

28

22

Bai 4: Cac phép toan sb ciia
PLC.

4.1. Chirc nang truyén dan.
4.2. Churc nang so sanh.

4.3. Pong ho thoi gian thyec.

28

22

Bai 5: Xir ly tin hiéu Analog.
5.1. Tin hi¢u Analog.

5.2. Biéu dién céc gia tri Analog.
5.3. Két n6i ngd vao-ra Analog.
5.4. Hi¢u chinh tin hiéu Analog.
5.5. Gi6i thiéu vé module analog
PLC S7-200.

15




Thaoi gian dao tao (gio)

Thuc
) i hanh/thuc Thi/
So TT Tén chwong, muc Tong | Ly tap/thi .2
A £ *n .. | Kiém
s0 | thuyet | nghiém/bai tra
tap/thao
luén

Bai 6: PLC cua cac hang khac.
6.1. PLC cua hang Omron.

6.2. PLC cua hang Mitsubishi

6 6.3. PLC cua hang Siemens (trung 10 4 5 1
binh va 16n)

6.4. PLC cua hang Allenbradley.
6.5. PLC cua hang Telemecanique.

Bai 7: Lip dit md hinh diéu
khién bang PLC.
7.1. Gi6i thigu.

T | 7.2. Cach két néi day 53 | 4 a7 2
7.3. Cac mo hinh va bai tap ung
dung.
Cong: 150 30 114 6

e Ghi ch: Thoi gian kiém tra dwoc tich hop giiva 1y thuyét véi thuc
hanh dwoc tinh vao gio thuc hanh

Bai 1: Gié¢i thiéu chung vé PLC va bai toan diéu khién
Gidi thi¢u:

Nhu di biét, nude ta hién nay dang trong qué trinh cong nghiép héa, hién
dai hoa. Vi thé, tu dong hoa san xuat dong vai trd quan trong, tu dong hoa
giup ting ning suat, ting do chinh xac va do d6 ting hiéu qua qua trinh san
xuit. Dé c6 thé thuc hién tu dong hoda san xuit, bén canh cac may moc co
khi hay dién, cac day chuyén san xuét...v.v, ciing can thiét phai co cac bo



diéu khién dé diéu khién chung.Trong d6, duoc yéu cau dé.diéu khién lap
trinh 1a mot trong cac bo diéu khién dap ting
Muc tiéu:
- Phat biéu duogc khai niém vé diéu khién 14p trinh theo noi dung da hoc
- So sanh uwu nhuge diém cua diéu khién lap trinh v6i cac hinh thuc diéu
khién khac theo noi dung da hoc.
- Trinh bay duoc cac tng dung ctia PLC trong thuc té theo ndi dung d3 hoc.
- Rén luyén tinh tu duy, tac phong cong nghiép
Noi dung chinh:
1.1. Gi6i thiéu chung vé PLC
Muc tiéu:
- Hiéu dwoc bo nhé , khoi xir Iy diéu khién.
- Nhdn biét Khoi ngé vao, ngé ra

Trong Ung dung cac cong nghé khoa hoc vao san xuit cong nghiép yéu
cau ty dong hoa ngay cang ting, doi hoi k¥ thuat diéu khién phai dap ung
duoc nhitng yéu cau d6, voi muc tiéu ting ning suit lao dong bang con
duong tdng muc d0 ty dong hoa cac qua trinh va thiét bi san xuit nham muc
dich tang san luong, cai thién chat luong va do chinh xac cua san phém.

Ty dong hoa trong san xut nhim thay thé mét phén hoac toan bd cac
thao tac vat 1y ctia cong nhan van hanh may thong qua hé théng diéu khién.
Nhitng hé théng diéu khién nay co6 thé diéu khién qué trinh san xuat véi do
tin cay cao, 6n dinh ma khong cn su tac dong nhiéu cua nguoil van hanh.
Piéu nay doi hoi hé théng diéu khién phai c6 kha ning khoi dong, kiém
soat, xtr 1y va ding mot qua trinh theo yéu cau hodc do dém cac gia tri da
duoc x4c dinh nham dat duoc két qua mong mudn & san phém dau ra cua
may hay thiét bi. Mot hé théng nhu vdy duoc goi 1a hé thong diéu khién.

- Trong k¥ thuat tu dong diéu khién, cac bo diéu khién chia lam 2 loai:

+ Piéu khién ndi cimg

+ Piéu khién logic kha trinh ( PLC)

- Mot hé théng diéu khién bat ky duoc tao thanh tir cac thanh phén:

+ Khéi vao

+ Khéi xtr Iy — diéu khién

+ Khdi ra

* So' dd tong quat cia diéu khién lap trinh nhw sau ( hinh 1.1):
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Hinh 1.1

Khéi vao: ( bang 1.1)

Con dugc goi 1a giao tiép ngd vao c6 nhiém vu bién doi cac dai luong vat
1y dau vao ( tir cac tiép diém ciia cam bién, hay cac nit nhan, dién trd do strc
cang....) thanh cidc muc tin hiéu s6 ON/OFF (digital) hay tin hiéu lién tuc
(analog) tuy theo bd chuyén don ngd vao va cap vao cho khdi xir 1y trung

tam (CPU).

Bo chuyén doi Dai lwgng do Dai lwgng ra

Cong tac (Switch) Su dich chuyén/ | Pién 4p nhi phan
vi tri (ON/OFF)

Cong tac hanh trinh (Limit | Su dich chuyén/ Dién 4p nhi phan
switch) vi tri (ON/OFF)
B0 diéu chinh nhiét Nhiét do Dién 4p nhi phan
(Thermostat) (ON/OFF)
Cip nhiét dién Nhiét do Pién 4p thay doi
(Thermocouple)
Nhiét tré (Thermister) Nhiét do Tro khang thay doi
Té bao quang dién (Photo | Anh sang Dién 4p thay doi (analog)
cell)
Té bao tiém can (Proximity | Sy hién dién cia | Tro khang thay doi
cell) d6i tuong
Pién tro do sirc cang (Strain | Ap suat/ sy dich | Tré khang thay doi
gage) chuyén

Bang 1.1

Bo nhé (Memory):

- Luu chuong trinh diéu khién duogc 14p trinh boi ngudi dung va cac dir
liéu khac nhu co, thanh ghi tam, trang thai dau vao, 1énh diéu khién dau ra...
No1 dung cac bd nhé da dugec ma hoa dudi dang ma nhi phan.



Khoi xir Iy — diéu khién:

- La khéi xr 1y trung tdm (CPU) thay thé ngudi van hanh thyc hién cac
thao tdc dam bao qua trinh hoat dong. Tur thong tin tin hiéu vao hé thong
diéu khién tuan tu thyuc thi cac 1énh trong chuong trinh luu trong bd nho, xtr
1y cac dau vao va dua két qua xuét hodc diéu khién cho phan giao dién dau
ra ( output) nhu: cudén day, mo to....Tin hiéu diéu khién duoc thuc hién theo
2 cach:

+ Dung mach dién ndi két cimg

+ Dung chuong trinh diéu khién
Khéi ra: ( bang 1.2)

Con duoc goi 1a phan giao dién dau ra. Tin hiéu ra 1a két qua cia qué
trinh x@r Iy cua hé thong diéu khién. Lic nay tin hiéu ngd vao duogc bién doi
thanh mirc tin hiéu vat 1y thich hop bén ngoai nhu: déng mo role, bién doi
tuyén tinh so- twong tu.....

Thiét bi & ngé ra Dai lwgng ra Pai lwgng tiac dong
Dong co dién Chuyén dong quay Dién
Xy lanh- Piston Chuyén dong thang/ap | Dau ép/ khi ép
luc
Solenoid Chuyén dong thang/ap | Pién
luc
Lo xay/ 10 cap nhiét Nhiét Dién
Van Tiét dién cira van thay | Dién/dau ép/khi ép
doi
Role Tiép diém dién/ chuyén | Pién
dong vat 1y c6 gidi han
Bang 1.2

1.2. Bai toan diéu khién va giai quyét bai toan diéu Khién.

Muc tiéu:

- Phdn biét diéu khién néi cieng va diéu khién 1Gp trinh

- Thdy dwoc tam quan trong cia viéc diéu khién c6 ldp trinh

Trong cac bd diéu khién ndi cling, cac thanh phan chuyén mach nhu céc

role, cotactor, cac cong tic, dén bdo, dong co, v.v.v dugc ndi ¢ dinh véi

nhau. Toan bg chuc nang diéu khién, cach tién hanh chuong trinh dugc xéc

dinh qua cach thirc ndi cac ro le, cong tic... v6i nhau theo so dd thiét ké.

Khi mudn thay d6i lai hé théng thi phai nbi day lai cho hé thong diéu khién

nén d6i voéi hé théng phic tap thi viéc lam nay doi héi ton nhiéu thoi gian,

chi phi nén hiéu qua dem lai khong cao.

- Céc budec thiét 1ap so d6 diéu khién bang Role ( diéu khién nbi cimg )
(hinh 1.2)




X4c dinh nhiém vu diéu khién

So d6 mach dién

Chon phdn tir mach di¢n

Diy ni lign két cic phén tit

Kiém tra chitc nang

Hinh 1.2: Luu dé diéu khién ding Role

- Trong cong nghiép, sy ung dung cac cong nghé khoa hoc k¥ thuat vao
san xuit nén nhu cau ty dong hoéa ngdy cang tang, doi hoi k¥ thuat diéu
khién phai dap tng du cac yéu cau:

+ D& dang thay d6i chutic nang diéu khién dya trén cac thiét bi ci.

+ Thiét bi diéu khién dé dang 1am viéc voi cac dit liéu, s lidu.

+ Kich thudc vat 1y gon gang, dé bao quan, dé sua chira.

+ Hoan toan tin cay trong moi trudng cong nghiép.
- Hé théng diéu khién dé dang dap ung duoc cac yéu cau trén phai st dung
bo vi xtr 1y, bo diéu khién 1ap trinh, diéu khién qua cac cong giao tiép vai
may tinh.
- B6 diéu khién logic kha 1ap trinh PLC (Programable Logic Controller) 1a
loai thiét bi cho phép thuc hién linh hoat cac thuét toan diéu khién thong qua
cac ngdn ngit 1ap trinh. V&i chwong trinh diéu khién cua PLC da tao cho no
trd thanh mot bo diéu khién s6 nho gon, dé dang thay doi thuat toan, sb liéu
va trao doi thong tin véi méi trudng xung quanh.
- Céac chuong trinh diéu khién duoc dinh nghia 1a tuan ty trong do cac tiép
diém, cam bién duoc st diing dé tir d6 két hop véi cac ham logic, cac thuat
toan va cac gia tri xuat cua né dé diéu khién tic dong hodc khong tac dong
dén cac cudn day diéu hanh. Trong qua trinh hoat dong, toan bd chuong
trinh dugc luu vao bd nhd va tién hanh truy xuat trong qua trinh lam viéc.
- Céc budc thiét 1ap so dd diéu khién bang PLC (diéu khién lap trinh) hinh



X4c dinh nhiém vu diéu khién

Thit k€ thudt gidi

Soan thao chuong trinh

Kiém tra chiic nang

Hinh 1.3: Luwu dé diéu khién bang PLC
- Khi thay d6i nhiém vy diéu khién nguoi ta can thay d6i mach diéu khién
bang cach lap lai mach, thay d6i phan tr m&i ddi v6i hé théng diéu khién
bang Role dién. Trong khi d6 khi thay d6i nhiém vy diéu khién ta chi can
thay d6i chuong trinh soan thao dbi voi hé diéu khién bang 1ap trinh c6 nhd.

> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 1
+ Noi dung:
+ Vé kién thirc: Trinh bai dugc khai niém vé diéu khién lap trinh, cac ng
dung cua PLC trong thyc té
+ Vé ky ning: So sanh vu nhuoc diém cta diéu khién 1ap trinh véi cac hinh
thuc diéu khién khac
+ Vé thdi dj: Bam bdo an toan va vé sinh c¢éng nghiép
# Phuong phap:
+ Vé kién thirc: Puoc ddnh gid bang hinh thire kiém tra viét, trdac nghiém.
+ Vé kj nang: Ddanh gid ky ndng thwe hanh
+ Vé thdi dj: Rén luyén tinh ty mi, chinh xdc, an toan va vé sinh céng nghiép



BAI 2: PAI CUONG VE PIEU KHIEN LAP TRINH.
GIOI THIEU:
- PLC viét tat ctia Programmable Logic Controller, 1a thiét bi diéu khién
lap trinh dugc (kha trinh) cho phép thuc hién linh hoat cac thuat toan diéu
khién logic thong qua mot ngdn ngir 1ap trinh. Ngudi st dung co thé lap
trinh dé thuc hién mét loat trinh tu cac su kién. Cac su kién nay duogc kich
hoat boi tac nhan kich thich (ngd vao) tdc dong vao PLC hoac qua cac hoat
dong co tré nhu thoi gian dinh thi hay cac su kién duoc dém. PLC dung dé
thay thé cac mach relay (ro le) trong thuc té. PLC hoat dong theo phuong
thirc quét céc trang théi trén dau ra va dau vao. Khi ¢ sy thay doi ¢ dau vao
thi dau ra s& thay doi theo. Ngon ngit lap trinh ctia PLC c¢6 thé 1a Ladder hay
State Logic. Hién nay c6 nhiéu hing san xuat ra PLC nhu Siemens, Allen-
Bradley, Mitsubishi Electric, General Electric, Omron, Honeywell...
Muc tiéu:
- Phdt biéu dwoc cdu tric ciia mot PLC theo ndi dung da hoc.
- Trinh bay dwoc cdc thiét bi diéu khién ldp trinh PLC
- Trinh bay duoc cau triic b nhé PLC theo ndi dung da hoc
- Thuc hién xu Iy chuwong trinh dung theo noi dung da hoc.
- Ren luyén tinh ty mi, chinh xdc, an toan va vé sinh cong nghiép
Noi dung chinh:

2.1 CAu triic ciia mét PLC

Muc tiéu:

- Phan biét bo nho Ram, bo nho Rom.

- Phan biét bg xir Iy trung tdm va hé diéu hanh
Thiét bi diéu khién logic kha trinh PLC

Thiét bi diéu khién logic kha trinh PLC (Programmable Logic
Controller), 14 loai thiét bi cho phép thuc hién linh hoat cac thuat toan diéu
khién s6 thong qua mot ngdn ngir 1ap trinh, thay cho viéc thé hién thuat toan
d6 bang mach sb6. Nhu vy, véi chuong trinh diéu khién nay, PLC tro thanh
mot b diéu khién sd sé nhd, gon, dé thay ddi thuat toan va dic biét trao d6i
thong tin v&1 moi1 truong xung quanh (voi cac PLC khéac hodc véi may tinh).
Toan b0 chuong trinh diéu khién duoc luu nhé trong by nh¢ cua PLC dudi
dang cac khdi chuwong trinh va dugc thyc hién lip theo chu ky cua vong quét
(Scan).

Pé thuc hién dugc mot chuong trinh diéu khién, tat nhién PLC phai c6
chic nang nhu mot may tinh, nghia 1a phai c6 bd vi xir 1y (CPU), mot bod
diéu hanh, bd nhd dé luu chuong trinh diéu khién, dir liéu....PLC con phai
cd cac cong vao/ ra dé giao tiép dugc cac ddi tuong diéu khién va dé trao
d6i thong tin v6i moi trudng xung quanh.


http://vi.wikipedia.org/w/index.php?title=M%E1%BA%A1ch_relay&action=edit&redlink=1
http://vi.wikipedia.org/wiki/Siemens
http://vi.wikipedia.org/w/index.php?title=Allen-Bradley&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=Allen-Bradley&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=Mitsubishi_Electric&action=edit&redlink=1
http://vi.wikipedia.org/wiki/General_Electric
http://vi.wikipedia.org/w/index.php?title=Omron&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=Honeywell&action=edit&redlink=1

- Bén canh do6, nham phuc vu bai toan diéu khién sb, PLC con can phai
thém cac khoi chuc ning dic biét khac nhu: bo dém (Counter), bo thoi gian
(Timer)... va nhitng khdi ham chuyén dung.
- Thiét bi logic kha trinh duoc lap dit sin thanh bo. Trudc tién chung chua
c6 mot nhiém vu nao ca. TAt ca cac céng logic co ban, chuc nang nhd, timer,
cuonter v.v...dugc nha ché tao tich hop trong chung va duogc két hop véi
nhau béng chuong trinh cho nhiém vu diéu khién cu thé nao do. C6 nhiéu
thiét bi diéu khién va duoc phan biét voi nhau qua cac chirc ning sau:

+ Céc ngd vao vara

+ Dung lugng nhé

+ B dém (counter)

+ B0 dinh thoi (timer)

+ Bit nho

+ Cac chtic nang dac biét

+ Toc d6 xur Iy

+ Loai xu Iy chuong trinh.
- Céc thiét bi diéu khién 16n thi dugc lap thanh cac module riéng. Dbi véi
cac thiét bi diéu khién nho, chung dugc lép dat chung trong mot bg. Cac bo
diéu khién nay c6 sb lwong ngd vao/ ra cho trude cb dinh.
- Thiét bi diéu khién dugc cung céap tin hiéu bdi cac tin hiu tir cam bién &
b0 phan ngd vao cua thiét bi tu dong. Tin hi¢u nay dugc xur 1y tiép tuc thong
qua chuong trinh diéu khién dit trong bd nhé chuong trinh. Két qua xu ly
dugc dua ra by phan ngd ra cua thiét bi tu dong dé dén dbi tuong diéu khién
hay khau diéu khién & dang tin hiéu.
- Céu tric ctia mot PLC c6 thé duge mo ta nhu hinh v& 2.1:
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Hinh 2.1
- Thong tin xt 1y trrong PLC dugc luu trir trong bd nhd ctia nd. Mdi phan
tr vi mach nhd cé thé chira mot bit dit lidu. Bit dir liéu (Data Binary Digital)
1a mot chir s6 nhi phan, chi co thé 1a 1 trong hai gia tri 1 hoac 0. Tuy nhién
cac vi mach nhé thuong duogc t6 chtrc thanh cidc nhém dé c6 thé chira 8 bit
dir 1iéu. Mdi chudi 8 bit dir liéu duoc goi 1a mot byte. Mdi mach nhé 1a mot
byte (byte nhd), duoc xac nhan bdi mot con sé goi 1a dia chi (address). Byte
nhé dau tién c6 dia chi 0. Dit liéu chira trong byte nhé goi 13 ndi dung.
- Dia chi cia mot byte nho 1a c¢d dinh va mdi byte nh¢ trong PLC ¢6 mét
dia chi riéng ctia n6. Dia chi ctia byte nh¢ khac nhau, s€ khac nhau, nd1 dung
chira trong mot byte nhé 1a dai luong co6 thé thay doi dugc. Noi dung byte
nh¢ cinh la dir liéu dugc luu trir tirc thot trong bo nho.
- Pé luu gitt mot dir liéu ma mot byte nhé khong thé chira hét dugc thi
PLC cho phép cdp 2 byte nhé canh nhau dugc xem xét nhu 1a mot don vi
nhé va duoc goi 1a mot tir don (Word). Pia chi thip hon trong 2 byte nhé
dugc dung lam dia chi cua tur don.
- Vidu: Tu don c6 dia chi 1a 2 thi cac byte nhd c6 cac dia chi la 2 va 3 véi
2 1a dia chi byte cao va 3 1a dia chi cua byte thép.
IB2 IB3
w2 LT

IW2 1a tir don ¢6 dia chi 2

IB2 byte co6 dia chi 2

IB3 byte co6 dia chi 3
- Trong truong hop dir liéu can dugc luu trit ma mot tr don khong thé chira
hét dugc , PLC cho phép ghép 4 byte lién nhau 1a mét don vi nhé va duoc



goi 14 tir kép (Double Word). Dia chi thdp nhét trong 4 byte nhd nay 1a dia
chi cua tu kép.
Vi du: Tu kép c6 dia chi 1a 100 thi cac byte nh¢ trong tir kép nay c6 dia chi 1a
100, 101, 102, 103 trong d6 103 1a dia chi byte thap, 100 1a dia chi byte cao.
MW100 MW101 MW102 MW103
DW100 I [ [ [ |
- Trong PLC b0 xur 1y trung tam c6 thé thuc hién mot sb thao tac nhu:

+ Doc ndi dung cac vung nhd (bit, byte, word, double word)

+ Ghi dir li€u vao vung nh¢ (bit, byte, word, double word)

- Trong thao tac doc, ndi dung ban ddu cua viung nhé khong thay doi ma
chi iy ban sao cua dir liéu dé xur 1y.
- Trong thao tac ghi, dit liéu dugc ghi vao trd thanh nd1 dung ctia vung nhé

va dit liéu ban dau bj mét di.
- C6 2 bd nhé trong CPU cua PLC:

+ RAM (Random Access Memory): B nhé c6 thé doc va ghi

+ ROM (Read Only Memory) Bo nhé chi doc.
Bo nho:
- B0 nhd cta PLC c6 vai tro rat quan trong, boi vi ndé dugc st dung dé
chtra toan bo chuong trinh diéu khién, cac trang thai ctua cac thiét bi phu tro.
Théng thudng cac bd nhé duge bd tri trong cuing mot khdi vai CPU. Thong
tin chura trong b§ nhé s€ xac dinh viéc cac dau vao, dau ra dugc xir ly nhu
thé nao.
- B0 nhé bao gém cac té bao nhé duoc goi 1a bit. MOdi bit ¢co hai trang thai
0 hoac 1.

Don vi thong dung cua bo nhd 1a K, 1K = 1024 t&r (word), 1 tur (word) co
thé 1a 8 bit. Cac PLC thuong c6 bd nhé tir 1K dén 64K, phu thudc vao mirc
d6 phure tap ctia chuong trinh diéu khién.

Trong cac PLC hi¢n dai c6 st dung mot s kiéu bd nhé khac nhau. Cac
kiéu nhd nay c6 thé xép vao hai nhém: Bo nhé ¢o thé thay doi va bd nhd cb
dinh. B nhd thay ddi 1a cac bd nhd c6 thé mat cac thdng tin ghi trén d6 khi
méat dién. Néu chuong trinh diéu khién chua trong bd nhd ma bi mét dién dot
xuat do tuodt day tudt day, méat dién nguén thi chuong trinh phai dugc nap lai
va luu vao bo nhd.

B6 nhd ¢d dinh nguoc lai vo1 by nhd thay doi 1a co kha nang luu gitr
thong tin ngay ca khi mét dién. Céc loai bd nhé hay st dung trong PLC
gom:

B0 nhé RAM ( Random Access Memory):
- La bd nhd thay doi, bo nhd RAM thuong hoat dong nhanh va dé dang
nap chuong trinh diéu khién ung dung cling nhu cac dur liéu. Mot s6 bo nho



RAM sir dung pin dé luu nodi dung nhé khi mat dién. B6 nhé RAM duogc
duoc san xuat tir cong nghé CMOS nén tiéu thy rat it nang lugng. Cac PLC
c6 thé dugc mo rong thém nén bo nhé ciing phai dugc ting thém. Chuong
trinh diéu khién don gian chi can dung luong bd nhd bé, nguoc lai cac
chwong trinh phtrc tap can b nhd dung luong 16n.

- B0 nh¢ duogc st dung rong rai do 1a bd nhé RAM. B6 nhé RAM hoat
dong nhanh va luu cic chuong trinh tng dung. Pé chéng lai cac kha ning
mat dit liéu khi mat dién, cac PLC thuong sir dung pin.

B0 nh¢ ROM (Read Only Memory):

- La bo nho tinh dung dé nhd céc 1énh diéu khién co ban va cac ham toan
hoc ctiia PLC, khong thay d6i noi dung nhé ngay ca khi mét dién.

- Ngoai ra con c6 bo nhd EEPROM (FEllectronically Erasable Programable
Read Only Memory) 1a b nhd tinh c6 kha nang x6a bang lap trinh lai.
EEPROM dung dé ghi chuong trinh tng dung.

- Ngudi st dung c6 thé truy cdp vao 2 ving nhd cia PLC 1a ving nhé
chuong trinh va vung nhé dit li€u. Vung nhd chuong trinh 12 noi chtra
chuong trinh diéu khién Gng dung, cidc chuong trinh con va cac 15i cia
chuong trinh. Ving nhé dit lidu luu trir cac dir liu lién quan dén chwong
trinh diéu khién nhu dir lidu vao/ra; gia tri dau, gia tri tc thoi va gia tri cudi
ctia bo dém 1énh hay b0 dam thoi gian; cac hé“mg sb va céac bién cua chuong
trinh diéu khién. Hai ving nhd nay duoc goi 1a bd nhé danh cho nguoi sir
dung. B xtr 1y tin hiéu con ¢6 bo nhd hé thdng dung dé ghi cac dir licu
trung gian trong qud trinh thyc hién cac phép tinh, cac 1énh ctia chuong trinh
va phéi hop gitta chiing; quét cac dir liéu va giri cac dir liéu dén modul ra.
Bo nhé hé théng do nha san xuat nén khdng thay doi duogc va ngudi sir dung
cling khong thé truy cap dugc.

B0 xir ly trung tam:

- La bd phan xir 1y tin hiéu hay CPU caa PLC. B6 xtr 1y tin hiéu c6 thé bao
gém mot hay nhiéu bd vi xtr ly tiéu chuan hodc céac bod vi xir ly hé tro cung
vo1 cac mach tich hop khac dé thuc hién cac phép tinh logic, diéu khién va
ghi nhé cac chirc nang cuaa PLC. BO xu ly thu nhéap céc tin hi¢u vao, thuc
hién cac phép tinh logic theo chwong trinh, cac phép tinh dai s6 va diéu
khién céc dau ra hay twong tng. Phan 16n cac PLC str dung cac mach logic
chuyén dung trén co s& bd vi xtr Iy va cac mach tich hgp tao nén don vi xtr
ly trung tam CPU.

- Bo vixu ly s€ lan luot quét cac trang thai cua dau vao va cac thiét bi phu
trg, thuc hién logic diéu khién dugc dat ra boi chuong trinh ing dung, thuc
hién céc tinh toan va diéu khién cac dau ra twong ung ctia PLC. Bo vi xtr 1y
nang cao kha niang logicva2 kha nang diéu khién cua PLC. Cac PLC thé heé
cudi cho phép thuc hién cac phép tinh sd hoc va cac phép tinh logic, bd nhd



16n hon, toc dd xu 1y cao hon va cé trang bi giao dién voi may tinh, voi
mang ndi by v.v...
- B6 vi xir Iy diéu khién chu ky lam viéc ctia chuong trinh. Chu ky nay
dugc goi 1a chu ky quét cua PLC, tuc 1a khoang thoi gian thuc hién xong
mot vong cac 1énh cia chuong trinh diéu khién.
H¢é diéu hanh:
- Sau khi bat nguén, hé diéu hanh s& dit cac counter, timer va bit nhé véi
thudc tinh non-retentive (khong dugc nhd bdi Pin du phong) cling nhu accu
vé 0.
- Pé xu Iy chuong trinh, hé diéu hanh doc timg dong chuong trinh tir dau
dén cudi. Tuong ung h¢ diéu hanh thyc hién chuong trinh theo cac cau 1€nh.
2.2. Thiét bi diéu khién 1ap trinh PLC S7-200.

Muc tiéu:
- Hiéu thé nao la thiét bi ldp trinh
- Phan biét cac loai cpu trong s7200
- Gidi thiéu thiét bi PLC §7-200:(Programmabe Logic Control)

PLC viét tic cua programmable logic controller 1a thiét bi diéu khién
logic cho phép thuc hién linh hoat cac thuat toan diéu khién logic qua mot
ngdn ngit 1ap trinh bo didu khién thoa méan cac yéu cau:

+ Lap trinh dé dang vi ngon ngir 1ap trinh dé hoc

+ Gon nhe, dé dang bao quan, tu stra

+ Dung luong bd nhd 16n dé cé thé chira duoc nhitng chuong trinh phirc tap

+ Hoan toan tin cay trong moi truong cong nghi¢p

+ Giao tiép voi cac thiét bi thong tin may tinh, ndi mang cac module mé rong

+ Gia ca phu hop
- B6 diéu khién lap trinh PLC duoc thiét ké nham thay thé phuong phap
diéu khién truyén théng dung Ro le va thiét bi céng kénh no tao ra mot kha
nang diéu khién thiét bi dé dang va linh hoat dya trén vi¢c 1ap trinh trén céc
Iénh logic co ban. PLC con thyuc hién céc tac vu dinh thi va dém lam tang
kha nang diéu khién, thuc hién logic dugc lap trong chuong trinh va kich ra
tin hiéu diéu khién cho thiét bj bén ngoai twong tng, S7-200 14 thiét bi diéu
khién logic kha trinh loai nho ctia hang Siemens ciu tric theo kién module
c6 cac module mé rong cac module nay dugce st dung cho nhiéu tmg dung
lap trinh khac nhau. Thanh phan co ban cia S7-200 14 khéi vi xi Iy CPU
212 va CPU 214 vé hinh thirc bén ngoai sy khac nhau cta hai loai CPU nay
nhén biét duoc nhod sd dau vao ra va ngudn cung cip

+ CPU 212 ¢6 8 cong vao va 6 cong ra c6 kha ning mé rong thém bang 2
module mé rong

+ CPU 214 ¢6 14 cbng vao va 10 cong ra va c6 kha ning mo rong thém bang
7 module mé rong



CPU 212:

- 512 tir don (word) tirc 13 1 kbyte, dé luu chwong trinh thuéc mién bd nhé
doc/ ghi dugc va khong bi mat dir 1iéu nhd c6 giao dién véi Eprom. Ving
nhé véi tinh chat nhu vay dugc goi 1a ving nhé non — volatile
- 512 tr don dugc luu dit li€u trong d6 c6 100 tir nhd doc/ ghi thude mién
non — volatile
- 8 cong vao logic va 6 cong ra logic
- Co thé ghép ndi 2 module d¢ md rong sb cong vao/ra, bao gdm ca 2
module tuong tu (analog)
- Tong sb cong logic vao/ ra cuc dai 1a 64 cong vao va 64 cong ra
- 64 bo tao thoi gian tré (timer) trong d6 c6 2 timer c6 d6 phan giai Ims 8
timer ¢6 d0 phan giai 10ms va 54 timer c6 d§ phan giai 100ms
- 64 bd dém (counter) chia 1am 2 loai loai bo dém chi dém tién va loai vira
dém tién vira dém lui
- 368 bit nhé dac biét sir dung lam cac bit trang thai hodc cac bit dat ché do
lam viéc
- C6 cac ché do ngat va xu 1y tin hiéu khac nhau bao gém ngit truyén
thong ngat theo suon I1én hodc sudon xudéng. Ngit theo thoi gian va ngit bao
hiéu cua bd dém toc d6 cao (2kHz)
- B0 nhé khong bi mét dir liéu trong khoang thoi gian 50 gio khi PLC bi
mat ngudn nudi
CPU 214:
- CPU 214 bao gdom 14 ngd vao va 10 ngd ra c¢6 kha ning mé rong thém
bang 7 module mé& rong
- 2048 tir don (4 kbyte) thudc mién nhd doc/ghi non — volatile dé luu
chuong trinh (dung nhé ¢6 giao dién vdi EEPROM)
- 2048 tir don (4kbyte) thudc kiéu doc ghi dé luu dir liéu (trong d6 co 512
tr dau thudéc mién EEPROM)
- 10.0, Q0.0, V0.0, SMO0.1
- Tong sb cong vao/ ra cuc dai 13 64 cong vao va 64 cong ra
- C6 14 ngd vao tu 10.0 +10.1vall.0 =115
- Col0ngdratr Q0.0+10.1vaQ1.0+ Q1.1
- C6 thé gan thém 1 module mé rong bao gom ca module analog
- 128 timer chia lam 3 loai theo d§ phan giai khic nhau 4 timer Ims, 16
timer 10ms va 108 timer 100ms
- C6 128 bo dém chia 1am hai loai
+ Chi dém lén CTU
+ Vira dém 1én vira dém xuéng CTUD



- C6 688 bit nhd dic biét dung dé thong bao trang thai va dit ché do 1am
viéc
+ SMO0.0: luon ¢ trang thai 1
+ SMO.1: bang 1 trong vong quét dau tién
- Céc ché d6 ngit va xtr Iy ngat gdm ngat truyén thong, ngit theo suon 1én
hodc xudng, ngat thoi gian ngit cia bd dém tdc do cao va ngit truyén
xung
- C6 3 bo dém tdc do cao vdi nhip 2kHz va 7kHz
- 2 bd phéat xung nhanh cho diy xung kiéu
+ PTO (Pulse traisn output): diéu tan
+ PWM (Pulse width modulation): diéu rong xung
- 2 bd chinh tuong tu
- Toan bo vung nhd khong bi mét dir liéu trong khoang thoi gian 190 gid
khi PLC bi mat ngudn nudi
- Cac deén bao trén S7-200 CPU 214
+ SF (dén d6): dén do SF bao hiéu hé théng bi hong. Pén SF sang l1én khi
PLC bi héng hoc
+ Run (dén xanh): dén xanh chi dinh PLC dang & ché d6 lam viéc va thuc
hién chuong trinh dugc nap vao trong may
+ Stop (dén vang): dén vang chi dinh PLC dang & ché d6 dimg
+ Ix.x (dén xanh): dén xanh & cong vao chi dinh ¢ trang thai tirc thoi cua
cong Ix.x (X.X =0.0 + 1.5)
+ Qy.y (dén xanh): dén xanh & cong ra bao hiéu trang thai tirc thoi ctia cong
Qyy(yy=00+1.1) ’ ’
+ TERM: cho phép may lap trinh tu quyét dinh ché d6 hoat dong cho PLC
hoac Run hodcStop

SO PO BO TRi CAC BO PHAN CUA S7-200 CPU



Qutput Power

terminals Supply
Mede selector switch
STOP, TERM, RUN
Port for expansion
modules (not with
CPU 221)
Analog
potentiometer
Programming Input Qutput for sensors
interface port (PPI) Terminals DC 24 V /180 mA
Hinh 2.2

M0 ta cong truyén thong:

- S7-200 sir dung cong truyén thong nbi tiép RS485 véi riac cdm nbdi 9 chan
dé phuc vu cho viéc ghép ndi vai thiét bi 1ap trinh hodc véi cac tram PLC

khac.

- So d6 céc chan cua cong truyén thong.

+ Chan 1: N6i mass
+ Chén 2: 24 v DC

+ Chan 3: Truyén va nhan dir liéu

+ Chan 4: khong st dung
+ Chan 5: n6i mass

+ Chan 6: 5V DC (c6 dién trd trong 100€2)
+ Chan 7: 24 V DC (dong 120mA t6i da)
+ Chan 8: Truyén va nhan dir liéu

+ Chan 9: khong st dung

Mo ta cac dén bao trén CPU S7- 200:
+ SF: Pén mau do, bao hiéu hé thong bi hong.
+ RUN: Pén xanh, chi dinh PCL dang & ché d¢ lam viéc va thuc hién chuong

trinh dugc nap vao trong may.

+ STOP: Pén vang, chi dinh rang PLC dang & ché d6 dimg. Dung chuong

trinh dang thyuc hién lai.



+ Céc den mau xanh tur 10.0 = I 1.5 chi trang thai tirc thoi cia ngd vao PLC
cac den nay bao hiu trang thai ctia tin hiéu ngd vao theo mirc logic.

+ Cac dén mau xanh tr Q0.0 = Q1.1 chi trang thai tirc thoi cia ngd ra PLC
cac deén nay bao hiu trang thai tin hi¢u ngo ra cua PLC theo murc logic.

» Cau hoi on tap: Em hady so sanh CPU 212 va CPU 214?

2.3. Xir ly chwong trinh.

Muc tiéu:

- Biét duoc ky hiéu cdc ngé vdo, ra cia plc
- Ndm duwoc cac /O ciia CPU 21X va 22X
- Cac dudng tin hiéu tir bd cam bién duoc ndi vao cac module vao (cac dau
vao cta PLC), cac co cau chdp hanh duoc ndi véi cac module ra (cac dau ra

cua PLC).

- Hau hét cac PLC c6 dién ap hoat dong bén trong 1a 5V, tin hiéu xu 1y 1a
12/24VDC hoic 100/240VAC.
- Mbi don vi I/O ¢6 duy nhiat mot dia chi, cac hién thi trang thai cua céc
kénh I/ O duogc cung cdp boi cac dén LED trén PLC, diéu nay lam cho
viéc kiém tra hoat dong nhap xuat tré nén dé dang va don gian.
- B0 xur Iy doc va xé4c dinh cac trang thai dau vao (ON, OFF) dé thuc hién
viéc dong hay ngit mach ¢ dau ra .
- Plc S7-200 c6 hai ho: S7-200 CPU21x va S7-200 CPU22x.
Ho S7-200 CPU21x bao gom: 212, 214, 215 va 216 ( bang 2.1)

CPU212 CPU214
Bd nh¢ chuong trinh | 512 W 2048W
B0 nh¢ dit 1idu 512 W 2048 W
Kha nang dy phong by | 50 gio 190 gio
nhd khi mat ngudn
I/O dia chi 8In/60ut 14In/100ut
To6c d6 thyc hién 1énh | 1,2ps/1énh 0,8us/1énh
logic

Bang 2.1

Ho S7-200 CPU22x bao gdm: 221, 222, 224 va 226 ( bang 2.2)

CPU221 | CPU222 CPZJZZ CPU226 | CPU22XM
B0 nhé chuong trinh | 2048W 2048W | 4096W | 4096W 8192W




Bo nhd dir liéu 1024W 1024W | 2560W | 2560W 5120W
Kha nang dy phong
bo nh¢ khi mat 50 gio 50 gio 190 gio | 190 gio 190 gio
nguon
1/O dia chi sin/aout | sinfeout | SAIN10 | 2410716 1o 4 6out
Out Out
Téc do thuc hién A

lénh logic 0,37us/Iénh

Bang 2.2

2.4. Két ndi day giira PLC va thiét bi ngoai vi
Muc tiéu:
- Phan biét dwoc cdc logi CPU dé cung cdp diing nguon dién dau vao va dau
ra
- Hiéu dwoc cdch két noi PLC véi may tinh va cac thiét bi ngoai vi
- Mai loai CPU c¢6 hai dang: DC/DC/DC va AC/DC/Relay
- Loai CPU DC /DC / DC: can cung cap ngudn dién mét chiéu DC 24V, céc
dau vao va dau ra cling can dugc cung cap nguodn dién DC 24V (hinh 3.1).
Vi du:

CPU 224 DC/DC/DC

(BEST Z214-1AD23-0XED) - .
24 VDT Power
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Hinh 3.1: So ¢6 mach giao tiép giit CPU 224 DC/DC/DC Vi sensor va co
cau chap hanh

- Loai CPU AC/DC /RLY: can duoc cap ngudn dién xoay chiéu mot pha
220 ACV, cac dau vao can duge cung cip ngudn dién DC 24V, va cac dau ra
la cac role (‘hinh 3.2).

Vi du:




CPU 224 AC/DCIRelay
(6EST 214-1BDZ3-0XB0D) 1207240 VAC Power
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Hinh 3.2: So ¢6 mach giao tiép giit CPU 224 AC/DC/RLY véi sensor va co
cau chap hanh

Ky hi¢u trén Loai |Nguon Nudi |Kétnoi |Keét noingd ra
Module cpu ngd vao
214/DC/DC/DC 214 24VDC 24VDC | 24VvDC/0,5ATransistor
214/AC/DC/RLY | 214 120+230VA | 24VDC | Relay 120+230VAC/2A
224/DC/DC/DC 224 g()c,:4+28,8V DC DC

D

224/AC/DC/RLY | 224 85+264VAC | Relay Relay

Két ndi voi may tinh
- DPé ghép nbi S7-200 véi may tinh cé thé sir dung mot cap ndi thang qua
MPI. Hodc ndi voi may tinh qua cong RS232 can ¢ cap ndi PC/PPI voi bd
chuyén d6i RS232/RS485 (hinh 3.3).




/K o & O 00 O oo o G B Gy B g

[

i o [Jooe [Joee[jcan CPUT214
w1 (o1 [Joe1[]on:

IO Inz n: oz

n: [os [joez
D4 [[o+ [[oos
n: [|os [|oos

i (= ]
07 7

SINLATIC &

Sr-200

$7-200 CPU
RS 232C/
COM1/COM2-
port

PCI/PPI cable /

Hinh 3.3
» Cong tic chon ché d6 1am viéc cho PLC:
- Cong tac chon ché d6 1am viéc nam & phia phai bén canh cong ghép ndi
v6i cac modul mé rong, cd 3 vi tri cho phép chon ché do lam viéc khac
nhau.
- O ché do RUN cho phép PLC thyc hién chuong trinh trong b nhé, PLC
S7-200 sé& roi ché 46 RUN chuyén sang ché do STOP néu trong mdy co su
co hodc trong chuong trinh gap 1énh STOP, tham chi ngay ca khi cong tac &
ché do RUN. Nén quan sat trang thai thuc tai cia PLC theo dén bdo.
- STOP cudng birc PLC dung cong viéc thuc hién chuong trinh dang chay
va chuyén sang ché ¢ STOP. O ché d¢6 STOP nay PLC cho phép diéu chinh
lai chuong trinh hodc nap mot chuong trinh méi.
- O vi tri TERM cho phép may lap trinh tu quyét dinh 1 trong ché do lam
viéc cho PLC & ché ¢ RUN hogdc STOP

Chinh dinh twong tu:



- Piéu chinh twong tu cho phép diéu chinh cic bién can thay do6i va sir
dung trong chuong trinh. Num chinh analog duoc lip ¢ phia dudi cong tic
chon ché do lam viéc bén canh céng ghép ndi v&i cac modul mo rong cho
phép diéu chinh duoc 270 d6.
Pin va ngudn nudi bd nhé:

- Ngudn nudi diung dé ghi chuong trinh hoic nap mot chwong trinh méi.
Ngudn pin c6 thé duge sir dung dé mo rong thoi gian luu git cho cac dit lidu
c6 trong bd nhd. Ngudn pin ty dong duge chuyén sang trang thai tich cuc
néu nhu dung luong cua tu nhd bi can ki€t va nd phai thay thé vao vi tri d6
dé dir liéu trong bo nhd khong bi mét di.
Két noi ngé vao cho PLC:

a. Két ndi PLC v6i ngudn AC

DISCONNECT o
JusE ere_woT_ 3
FUsE . e 8
j | S )
GROUND %
Ls
& o0 0
HOT NEUT GND
120—-246 VAC
PLC
b. Két noi PLC v6i nguon DC
DISCONNECT
S M
FUSE ! -
e §
GROUND
l &
e o o
+ —  GND
24 VDC
PLC

c. két nbi ngd vao cho PLC:



- Ngd vao PLC c6 thé la: nit nhan, cong tat hanh trinh, cam bién (hinh
3.4)...

- Kiéu dau vao IEC 1131-2.

- Tam dién ap mirc logic 1: 15-30 VDC, dong nho nhat 4 mA; 35VDC &
thoi gian tirc thoi 500ms.

- Trang thai muc logic 1 chuan: 24 VDC, 7mA.

- Trang thai muc logic 0: Téi da 5 VDC, ImA.

- Pap tng thoi gian 16n nhat & cac chan 10.0 dén I1.5: ¢6 thé chinh tir 0,2
dén 8,7 ms mic dinh 0,2 ms.

- Céc chan tir 10.6 dén 11.5 dugc st dung boi bd dém tdc do cao HSCI va
HSC2 & 30us dén 70us.

- Su cach ly vé quang 500VAC.1 min.

- Su cach ly vé quang 500VAC.1 min.

+5V Q\

optocoupler

+ o A —q——Ccempler =
I |
Dc TTL
input % Z‘L SER|
| |
COM | b — — —

Hinh 3.4: Mach dién ngd vao PLC

» Ngb vao sd: Neé vao dang AC va DC
DC : MV ﬂ&; TO PLC

TO PLC

AC MU {
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! _ PLC
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INPUT 3 @—w»—j}

|
INPUT COM (B———

INPUT COM

Ngé vao PLC véi chdn Com  két néi nit hin vao PLC véi chan Com

» Két noi cam bién vao PLC

i
Swil 1 INPUT 1

+
24vDC =

|
|
|
|
|
!
i
|
PLC |
|
|
|
|
|
|
|
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|
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» Ngd vao cach ly

INPUT 1 (+)
INPUT 1 (=)

INPUT 2 (=)

INPUT 3 (+)

|

|

|

I

|

|

I

I

|

INPUT 2 (+) PLC }
|

|

|

|

I

|

INPUT 3 (=) !
|

» Keét noi nut nhan va cam bién vao PLC voi ngo vao cach ly



swi] __L. INPUT 1 :
| :- o 0 ATATA" |
il o I
PS1 [ |
I I
I I
F'S2lm+ | INPUT 2 I
I
SW2 g PLC |
1. 2 % I
I |
OPTO—1 } :
1 INPUT 3
TN |
= _I b I
I
I

Két ndi ngé ra cho PLC:

- Ngb vao PLC c6 thé 1a: dén, quat, motor, van solinoil (hinh 3.5)......
- Kiéu dau ra: Relay hoic Transistor.

- Tam dién ap: 24.4 ¢én 28.8 VDC.

- Tam dién ap: 24.4 dén 28.8 VDC.

- Dong tai toi da: 2A/ diém; 8A/common.

- Qua dong: 7A vai contact dong.

- Pién trd cach ly: nho nhat 100 MQ.

- Thoi gian chuyén mach: toi da 10 ms.

- Thoi gian s dung: 10.000.000 v&i cong tic co khi; 100.000 voi tbe do
tai.

- Pién tro cong tic: toi da 200 mQ.

- Ché d¢ bao vé ngan mach: khong co.

<> =N
——
optocoupler  ———
F’rﬁ"‘ —_—— k5
1
=l o e e
=

L —
optocoupler —_—
— — == - Aac
: : Surpur
H e i |
] 1
i
i =
‘—<-|“i— e~ Note: Some AC outputs will
[] [ Telay also use zero voeltage detec—
[] | [ output vomn. This allows the ourput
1 - ! 1 ACTITC to be switched on when the
a — e —— <> voltage and current are
effectvely off. thus prevemnt-
TEE- ing surges.

|

Hinh 3.5: Mach dién ngd ra PLC

» Ng0 ra relay c6 chan com:



OUTPUT COM

1
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:

> Két ndi cho ngo ra relay ¢ chan com:
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» Ngo ra relay cach ly:
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» Thuc hanh:

Yéu cau thiét bi:

- May tinh.

- Céap PC/PPI.

- Bo6 Kit PLC.

- Day nbi.

- VOM ké.

Muc bich, yéu cau cua bai thi nghiém:

- Hiéu 13 cau trac phan cing caa PLC S7-200 cua Siemen



- Hiéu rd cach dau ndi diy cho PLC.

Thuc hanh.

- Xaéc dinh cac thanh phan co ban cua S7-200.

- S0 d6 d4u ndi tham khao:

CPU 221 DC/DCIDC
(BEST 211-DAAZ2-0XBD)

24 VDT Power
I E] tﬁ iﬁ E] ’1 1
AN WIS IS T AN

[w s oooi1ozo3]e v » &[mis bd

CPU 221 AC/DCIRelay
(BEST 211-0BA22-0XB0)

CCCOCOVVICCE

[woe o102 =

1207240 VAC Power

2102 | = [& N L1 ac]

[maon o1 opzos2woe osle « [M L

1

=

V102 102 102 10 L L L 1A VA 19

1 0 g4 0

-
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UH
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T
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24 WVDC Sensor

Power Cutput
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— Output

Sd dé ddu ndi CPU221

CPU 224 AC/DC/Relay

(6EST 214-1BD22-0XB0) 120/240 VAC Power
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20002000 [
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Sd dé ddu ndi CPU224-AC

EM 223 24 VDC Digital C binati 8

(BEST 223-1BH22-0XA0)

EM 223 24 VDC Digital Combination 8 Inputs/8 Relay Outputs
(BES7 223-1PH22-0XA0)
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So dbé diau ndi Module mé rong r&i rac EM223

Thuc hanh du ndi:

PLC vd61 cac module trong Kit PLC.




- Dung dong ho do va vé lai so dd ndi day cua Kit PLC.

- Két nbi PLC va thiét bi 1ap trinh.

2.5. Kiém tra viéc noi diy bang phan mém

Muc tiéu:

- Hiéu ré cdch chon céng giao tiép.

- Ndm vitng cdc bwde thwce hién néi ddy, kiém tra viéc néi day.

- Pé co thé giao tiép giira may tinh va PLC cho thyc hién viéc Download
hodc Upload cho PLC, ta phai thuc hién cac budc sau:

- Chon cong giao tiép:

- Trudng hop cap giao tiép 1a cap USB thi cong giao tiép phai chon USB (
hinh 3.6)

Set PGIPC Interface %]
Lecess Path
Properties - PC/PPI cable(PP1) 3
PP Lacal Connection I
Connection to: | COM1 ;I
[T Modem connection USE
Ok D efault Cancel I Help
Ok | Cancel | Help
Hinh 3.6

- Truong hop cép giao tiép 1a cdp COM thi phai chon dung cong giao tiép
cua may tinh.

- Dé c6 thé chon céng giao tiép,véo muc Communication,chon Set PG/PC
Interface ( hinh 3.7)



B CPU 224 3
%1-{§g Program Set PG/PC Interface 3
+- (=] Symbol T
#- (@] Status Ct Access Path |
= Data Blon
+ System B Apecese Foint of the Application: 1]
+ % Cross F!g I:PHEIGHAM I P . e T _I :
T Com&ur:: Network 1 [Standard for MicroAwIN]
ISet PGAPC Interfacepork Co Irterface Parameter Azsignment Usad: :
& E '3;“ [PCIPP! cable(PFl] __ Properies.. |
+ izards
+ [3 Tools j B PC Adapter|futo) »

=-(#] Instructions HRPC Adapter(MPl)

(3 Favorites B PC AdapterPROFIBUS) - Copy... |

1+ Bit Logic

’ Eluckg Network 2 EPCRF‘F‘I cable(PP) v e |

+- (%] Commuri 4 | 2 |
+- (] Compare [Assigring P arameters to an PC/PPI cable

[+-[&g Convert ;l for an PPl N etwark)

+-(31] Courters

[+ (28 Floating Interfaces

5@ Integer ¥ Add/Remove: Select... |

+- (1] Interupt

+- (3] Logical € Network 3

@ Move :
[+ 35 Program Cancel | Help I

+-(zg Shift/Rot N

Hinh 3.7
- Sau do6 chon Properties cua PC/PPI cable (PPI)
- Trong Tab PPI: chon diing tdc d6 Bauds ¢ phan Transmission Rate:
- Tbc d6 dé mic dinh 1a 9600, toc dd6 Baud mic dinh & cap cling la 9600 (
tbc d6 Baud nay chi ap dung ddi cap cong COM),trén cap COM,cho phép ta
chon nhiéu mirc tdc d6 Baud khac nhau.

Set PG/PC Interface [><]
Access Path |

Access Pont of the A pplcatior:

[Starndard for MMicro MG
I nterface Paramester Az signment U sed:
| PC#PPI cabl=(FFI1 Froperties. .. |

Properties - PC/PPI cable(PP1)

PRI l Local l:clnnelztil:lnl
S tation Parameters

A ddress: IE :: 1

T irneaut: 1s -

Metveork Parameters

I Advanced PPI
- I Multiple M aster Metwork

T ramsmission R ate: |9- B kbps - I

Highest Station Address: a -

L[

E e I Defaul I Carncel I Help I

- Trong phan Local Connection: cho phép ta chon cong COM



Set PGJ/PC Interface

Access Path
Properties - PCJ/PPI cable(PPI)
PPl Local Connection I
Cornection to: ICOM1 ;]
I Modem connection USB
[ ok ]| Detour | Cancel | Help |
ok | Cancel | Hep |
Communications rzl
~Addrecs
: PC/PPI cable(PPI)
Locat 0 Address O
Remate: I B :I' ) DoublsClick
PLC Type: to Refresh
¥ Save settings with project
Metwork Parameters
Interface: PC/PFI cable(COM 1)
Protocol: PPI
Mode: 11 -bit
Highest Station (HSA): 7
[7 Supports mutiple masters
. Transmission Rate
Baud Rate: 3 6kbps
[~ Search all baud rates
et PGIPC Interface Ol I Cancel

- Sau khi chon cong COM,budc ké tiép 1a phai chon dia chi PLC,théng thuong
dia chi mic dinh cta PLC 1a 2,néu dia chi PLC khac 2 thi ta phai chon dia chi
ding trudc khi thyc hién viéc Communication.

- Truong hop néu khong biét dia chi PLC ta c6 thé thuc hién nhu sau:



- Vao phan Communication,chon Search all baud rate sau d6 double click
vao phan “ double click to refresh.khi d6 chuong trinh s& tu nhan dja chi
PLC .

- Sau khi chon xong céng Com ciing nhu dja chi PLC, ta thuc hién viéc
Download ciing nhu Upload

#om | |3 [owrioss

- Chon miii tén xudng cho viéc Download,miii tén 1én cho viéc upload
- Ngoai ra viéc Communication con c6 thé thuc hién bang céch:

WWIldL ¥ Me l l

W)
HIEHHJ AT T T —

+ Prog
+(a) Symt  Help...

+ [ Status T
- Vao CPU click chudt phai,chon Type
- Chon Read PLC,néu lién thong duogc thi chuong trinh ¢é thé doc duoc
loai PLC,con khong thi n6 s& bao,ta phai chon lai cong COM ciing nhu dia
chi PLC trong phan Communications.

PLC Type |

Select 3 CPU type and wergion, or read the FLC type from the PLC if you would like
the zoftware to range-check parameters for the PLC'z allowable memaors ranges,

PLC Type |[Ng

Fead FLC

CPU Yersion |02 00 LJ Communic ations. .

oK Cancel




Ngd ra Ngudn dién

CPU 222 va cac ngd
30 ra (CPU 224 ¢6 nhiéu
g0 vao ra han)

Céng t4c lua chon
STOP, TERM, RUN

C8ng két nd cdc
modul md rong
(CPU 221 khdng cd)

Diéu chinh tin higu
ANALOG

“ Céng giao ti&p thiét bi Ngd vao Ngubn cho cam bién
14p trinh (PPI)

2.6. Cai dit va sir dung phan mém STEP 7 - Micro/win 32’
Muc tiéu:
- Hiéu ré cdc budce cai dat va sie dungphc”in mém lap trinh PLC.
- Ndm vitng viéc thiét 1dp cau hinh két néi gitta PC va S7-200
Cai dat STEP 7- Micro/Win 32 trén may tinh ca nhan(PC):
- Gidi thiéu chung.
- Diéu kién cta thiét bi:
+ H¢ diéu hanh dang st dung (Dong Win9x, WinXP, Win NT
4.0,....).
+ Phan cing: May tinh c6 cong cam cap PC/PPL.
+ May tinh hay thiét bi 1ap trinh véi card xir Iy lién lac.
+ CPU 221, CPU 222, CPU 224.
+ Modem.
- Yéu cau chung.
+ Phan mém S7-200 — Micro/Win 32, véi nhiing yéu cau sau:
+ May tinh vé6i bo xir Iy 80586 hodc cao hon; cé it nhat 16Mbyte RAM, hay
1 thiét bi lap trinh ctia Siemen cho S7-200 (vi du: PG 740).
- Chay:
+ Cab PC/PPI phai dugc cam vao Port giao tiép.



+ Phai c6 mot card giao tiép (CP); man hinh VGA hay man hinh duoc ho trg
boi

+ MicroSoft Windows.

+ MCon it nhat 50MB tréng trén dia cing.

+ Chuot duoc hd trg ciia Windows.

+ Phan mém S7-200 — Misro Win 32 hd trd gitp d& trong dang tinh hudng,
gitip d& truc tuyén Getting Started Manual. St dung menu Help hay nhan nut
F1 dé nhan duogc su gitp d& tic thoi.

- Cai dat Step 7-Micro/WIN 32.
- Huéng dan cai dit.

+ Trudc khi cai dat san phém, thuc hién nhiing yéu cAu sau:

+ Néu c6 str dung mot phién ban cii cia STEP 7-Micro/WIN 32 thi phai sao
lwu tit ca nhimg project 1én dia. Pong tit ca cac ung dung ké ca Microsoft
Office Toolbar. Két ndi cab gitta may tinh va CPU.

- Cai dat STEP 7-Micro/WIN 32.
1. Pua dia vao 6 CD, hay chon ndéi chira phén mém.
2. M6 chuong trinh Explore cua Windows hay dung Iénh Run cua
Windows.
3. Chon Setup va xac nhan.
4. Tuan theo nhiing chi dn dé hoan tat cai da t. Xem tap tin Rea
dme*.txt trén dia dé nim céc thong tin vé STEP 7-Micro/WIN 32. (tai
vi tri ddu * trong readme*.txt, ta thay bang cac chit cai sau dé chon
ngdn ngtt trong ung: A=German; B=English; C=French; D=Spainish;
E=Italian).

- Nhitng van dé thuong gip voi ngudi sir dung khi két ndi don .

- Tbc do baud khong ding: Chinh lai téc d6 Baud.

- Loi sai dia chi tram: Chinh lai dia chi tram.

- Thiét 1ap cap PC/PPI khong dtng: Kiém tra lai switch trén cab PC/PPI.

- Lbi sai cong giao tiép trén mdy tinh: Kiém tra lai Port.

- CPU trong trang thai mode FreePort: Dat CPU vao mode STOP.

- Xung d6t voi cac thiét bi khac: Ngat két ndi CPU ra khoi mang.

- Lam thé nao dé thay doi tham s6 maic dinh cua két ndi giao dién?.

- Trong STEP 7-Micro/WIN 32, chon biéu tuong Communication, hodc
chon View >

- Communications tr menu. Hip thoai Communication xuit hién.

- Trong hop thoai Communication, kich déi biéu tuong ctia cab PC/PPI.
Hop thoai thiét 1ap giao dién xuét hién.



- Chon nut Properties ; mot giao tiép hop thoai Properties xuét hién. Panh
dau vao nhirng 6 ma ta mong mudn (hinh 3.8). Toc d6 truyén phai 1a 9.600
Baud.

Setting the PG/PC Interface

Access Path
Properfies - PC/PPI cable (PPI) Ea
== | Local Connection |
Station Parameters
Address: I o E
Timeout: I 1s :l'

MNetwork Parameters

] Muitiple Master Network

Transmission Rate: IQE kbps Il
Highest Station Address: | 31 :f
OK | Defauit | Cancel | Help |
oK Canesl | Help
Hinh 3.8

- Hop thoai Properties
- Két ndi lién lac dung cab PC/PPI.
- Trong phan nay s& hudng dan chung ta thiét 1ap ciu hinh két ni giita PC
va S7-200 dung cap PC/PPI. Pay la phan cau hinh 1 thiét bi chi va khong
c6 thém thiét bi chu nao khac (nhu 1a thiét bi 1ap trinh).
- Hinh 3.9 thé hién cu hinh tiéu biéu cho viéc két ndi may tinh voi CPU
dung cap PC/PPI. Dé thiét 1ap giao dién thich hop giira cac thiét bi , theo cac
budc sau:
1. Dat cac nat gat DIP trén cab ding véi toc d6 Baud mong mubn véi
may tinh. Ban nén lira chon 11bit va DCE néu nhiing chirc ning nay duoc
ho tro trén cép.
2. Nbi dau RS-232 ciia cab PC/PPI vao port gaio tiép clia may tinh
(COM1 hoidc COM?2) va vin chit c.
3. Két ndi dau RS-485 cuia cap PC/PPI vao por t giao dién ctia ciia CPU
va van chit dc.
- Xem hudng dan k¥ thuat ciia cab PC/PPI



DIP switch settings (down =0, up = 1)

§7-200CPU

PC/PPI cable

Isolated
m PC/PPI Cable

Baud
Rate 123 SWITCH 4 1
1 38.4K 000 0
II l I I 182K 001
0 08K 010 SWITCH 5 1
123 45 EEFUaEiil 0
12K 101

Communications Links

Communications Setup

! PC/PPI

. cable
o N
= Setting the PG/PC interface x|
wish Access Path |
Doubl  acsess Point of Application:
comin

[Micra!WIN =P C/PPI cabie (PPI) (=]

Douby | Standard for Micro WIN)

mod
col Interface Parameter set used:

| —

Remot MPIHEA on board (MP1)
MP1-1SA on board (PPI)

o MPIHSA Card (PROFIBUS)
Modul PC Adapter (MP1) Copy...
Protod PC Adapter (PROFIBUS)

Transi

(Assigning Parameters 1o a PC/PPI Cable
Mode | for 2 PPI Netwark)

‘hlﬂlﬂl —————

oK Cancel |  Hep |

Hinh 3.9: Giao dién v61 CPU dung Mode PPI
- Hop thoai thiét lap giao dién PG/PC
- Dung Giao dién truc tuyén voi S7-200 (Online).
- Mot trong nhitng cach dé cai dat Step7-Micro/Win 32 Theo cac budc sau
dé thiét 1ap giao dién truc tuyén véi CPU S7-200.
1. Trén man hinh STEP 7-Micro/WIN 32, chon biéu tuong
Communication hodc chon View > Commmunications tir menu. Hop
thoai thi ét 1ap cac thong s6 cia Communications xuat hién va thong bao
chua c6 CPU nao dugc két ndi ( hinh 3.10).
2. Kick doi biéu tugng “Refresh” trong hop thoai thiét 1ap cac thong sd
Communication. Panh diu nhitng CPU (tram) duoc két ndi. Mot biéu



tuong CPU hién thj trén hop thoai cho mdi CPU duoc két ndi.

Communications Links

. Communications Setup

) . Addrass: 0
Double click the icon representing the PLC

you wish to communicate with -
CPU224

Double click the interface icon to change to
communication parameters.

B Double-Click
Double click the modem icon to setup the to Refresh
modem parameters or dial to start modem
communications.

Communication Parameters

Remote Addrass | E

Local Address 0
Module PC/PPIl cable (COM 1)

Protocol PPl

Trarnsmission Rate 2.8 kbps

Mode 11-bit =
Hinh 3.10

- Hop thoai thiét 1ap cac thong s6 cho truyén thong

- Lam thé nao dé thay ddi tham s6 cho PLC.

- Pé thay d6i cac tham sd giao dién cho PLC, theo cic budc sau:

1. Chon biéu tuong System Block trén thanh Navigation Bar , hodac chon

View > System Block tir menu.

2. Hop thoai System Block xuat hién, kich chon nhén Tab Port(s). Mac

nhién dia chi cta tram 1a 2, tc d6 Baud 13 9.600 Baud (hinh 3.11).

3. Chon OK dé x4c nhan nhiing thong sd. Néu ta mudn thay doi, hay lwa

chon, sau d6 click ntt Apply, sau d6 nhian OK.

4. Click biéu tuogng DownLoad trén thanh Toolbar dé chuyén nhiing

thay d6i xuéng PLC.




System Block E
. | r_i
| Portls) | Password  inputFiters
I—

=3
3

=
E3

| ==
3 =
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=

Hinh 3.11

- Thay d6i tham s6 truyén thong
Sir dung phan mém lap trinh cho PLC
Khaoi dong:
+ Cach 1: Start _ Simatic _ Step7 — Microwin
+ Cach 2: Doubleclick vao biéu tugng Step7 — Microwin trén man hinh nén
Desktop cta window



= STEP 7-Micro/WIN - Project1 - [SIMATIC LAD]
iy flo Edit View PILC Debug Tools Windows Help
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Symtxd I ng_ml Corvert
TEM! i 1
TEme
TEmE | |
Temp
[F0GAAM CoMMENTS =
Network 1 Metwork T
[Fiztment. Ceomrert &
Network 2
L
Netwok 1
l
v
1+ \mam (S8R0 (107 K1 — >

Giao dién trén man hinh:
+ Céch 1:
+ Céch 2:

Chon Project  New Hodc
Chon biéu tugng trén cua s6 chinh

Jis | ) s ] 1) o sl 2 P

=4

ETHT)

| 2]

/

- Chon: Read CPU type néu da ndi gitra may tinh va PLC d¢ phan mém tu

xac 13p loai CPU dang giao tiép
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+ OK néu chua két nbi .
+ Sau d6 vao man hinh soan thdo chuong trinh
Soan thao chuong trinh
- S7 200 dugc chira nhiéu network ( toi da 13 100 ) . Mdi mot Network twong
duong mdt cau 1énh tdn tai 2 ciu 1énh tré 1én thi chuong trinh s& bao 16i khi bién
dich
- Ta co thé dung chuot dé chon cac biéu tuong va dat chung vao cac vi tri
trong Network mong mudn & mdi trong thu vién 1énh hodc st dung truc tiép
chuot xuit hién ban soan thao va danh dong chu thich .
Luuy:
- MBJi cac 1énh phai duoc gin truc tiép vao dudng bén trai
Khi con tro ( hinh 6 vudéng ) & vi tri ndo thi khi truy suét thi cac toan hang s&
dat tai vi tri do
Luu mot du an:
+ Luu du an tén da dat truoc: Project  save all  té€n dat ok
+ Luu du an tén khac: Chon Project save as dattén ok
Cach 2:
+ Chon biéu tuong hinh dia mém trén cira s6 chinh _ dittén ok
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Ma& mot du an:
+ Céch 1: Chon menu Project open chon tén du an _ open
+ Cach 2: Chon biéu tugng Open.

Nap chuong trinh vao PLC:
+ Céch 1: Chon Project  Download OK
+ Céch 2: Chon biéu twong Download.

@l@lﬁl@ X II@Iilil ﬁlﬁl@l f“I II jaélﬁ?snla?nmlsgmls%mlil
OK Luu _
y.

- Cong tac chon ché d6 lam viéc ctia PLC phai ¢ vi tri TERM hodc dang &
ché ¢6 STOP Man hinh bao Download successfulthi chuong trinh da nap
thanh céng

- Chay chuong trinh:

+ Céch 1: Chon CPU _ RUN _ yes.

+ Cé4ch 2: Chon biéu trgng Run- yes.

a|=|@| 8| & |2E] o] v| @l 2] »] 0] bl S5 2]

Dung chuong trinh
+ Cach 1: Chon menu CPU _ Stop _ Yes
+ Céch 2: Chon biéu tuong Stop- yes
- Luu y: Cong Téc chon ché d6 lam viéc cua PLC phai ¢ vi tri TERM.
- Hién thi cic Chuong trinh ladder: ( dé quan sat qué trinh hoat dong cua
chuong trinh
+ Chon menu: Debug _ ladder Satus on
+ Chon View _ StatusChart
- Doc chuong trinh cia PLC:



+ Chon menu Project up load OK _Yes
+ Chon biéu tuong Upload_ OK _ Yes

Bl 8] wlmle] o v
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» NOoi dung thuc hanh:

Yéu cau thiét bi:
Kit PLC.

PC c6 phan mém STEP7-MicroWin32.
Cép PC/PPI.

Day nbi.
VOM Ké.

Muc Dich, y€u cau cua bai thi nghi¢ém:

- Nam nhimg k¥ ning co ban nhat trong phdn mém lap trinh S7 200

Microwin dé chuan bi thuc hanh cac bai sau.

- Céch lap trinh dang LAD. Dang LAD la dang lap trinh PLC co ban, gan
giéng v6i so dd diéu khién role va ton tai trong hau hét cdc phan mém lap
trinh cua cac hang khac.

- Cach dung dia chi tuyét ddi va dia chi thong qua ky hiéu.
Thuc hanh:

- Tao mot chuong trinh diéu khién mdi cho S7-200 trén phan mém Step7-

Micro/Win32 c¢6 dang LADDER nhu sau:

Hetwork 1
0.0

MNETWWORK TITLE (single line)

101

Q0.0

— |

Q0.0

_| |
|
Hetwork 2
0.0

_I

2. Tao bang Symbol nhu sau:
- 10.0: “PushStart”, 10.1: “PushStop”, Q0.0: “Lamp”

|
i

A

Hetwork 3

Sh0.0
|

MOV_DW

EM

qIM

ENO

ouT

/00

+70

MOV_DWv

EMN

I

ENO

ouT

/04

- VDO: “Numerl”, VD4: “Numer2”, MDO: “Result”

WD0

YD4

ADD_DI

EN

1M1
N2

ENO

QUTE

MO0



Symiol Address Comment

=
1 Q PushStart 0.0 nut nhan start (thuong ho)
2. Q PushStop 01 nut nhan =top (thuong dong)
Slc) [Lemp |@oo i il
4 < |Mumbert VDo
5 < |Mumber2 W4
G <1 |Resut MDO
- E
B

- So sanh su thay ddi ciia chuong trinh trudc va sau khi tao bang Symbol.
Nhan xét?

- Bién dich va d6 chuong trinh.

- Gidm sat hoat dong chuong trinh.

> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 1
4+ Noi dung:
+ Vé kién thirc: Trinh bai dugc cac thiét bi ngoai vi, co ciu chap hanh, trinh
bay duogc cach két ndi gitta PLC va thiét bi ngoai vi.
+ Vé ky nang: két noi dwoc gitta PLC va thiét bi ngoai vi.
+ Vé thai dé: Bam bdo an toan va vé sinh céng nghiép
+ Phuong phap:
+ Vé kién thirc: Puoc danh gid bang hinh thirc kiém tra viét, trdc nghiém.
+ Vé kj nang: Ddanh gid ky ndng thwe hanh
+ Vé thdi dj: Rén luyén tinh ty mi, chinh xdc, an todn va vé sinh céng nghiép



BAI 3: CAC PHEP TOAN NHI PHAN CUA PLC
Gi¢i thi¢u:
- Hé nhj phan (hay hé dém co sb 2) 1a mot hé dém dung hai ky tu dé biéu
dat mot gia trj s6, bang tong sb cac liy thira cua 2. Hai ky tu d6 thuong 13 0
va 1. St dung hé nhi phan trong lap trinh PLC ¢ wu diém 1a d& dang thuc
hién, tinh toan don gian.
Muc tiéu:
- Trinh bay duwoc cdc lién két logic theo ndi dung da hoc.
- Trinh bay dwoc cac lénh ghi /xoa theo noi dung da hoc
- Trinh bay dwoc nguyén ly lam viéc cua Timer, Counter theo noi dung da
hoc
- Thuee hién cac phép toan nhi phan trén PLC dat yéu cau ky thudt
- Ren luyén tinh ty mi, chinh xac, an toan va vé sinh cong nghiép
Noi dung caa bai:
3.1. Cac lién két logic
Muc tiéu:
- Ndm vitng cdac phép lién két logic
- Phdn biét cdc tin hiéu két néi véi PLC.
a. Phép AND
Bang gia tri phép toan And:

X1 X2 X1 AND X2

0 0 0
0 I 0
1 0 0

1 I 1

b. Phép OR:
Béng gia tr1 phép toan OR:


http://vi.wikipedia.org/w/index.php?title=C%C6%A1_s%E1%BB%91&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=H%E1%BB%87_%C4%91%E1%BA%BFm&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=K%C3%BD_t%E1%BB%B1&action=edit&redlink=1

X1 X2 X1 OR X2
0 0 0
0 | |
1 0 1
I 1 1
c. Phép XOR:
Béang gia tri phép toan XOR:
X1 X2 X1 XOR X2
0 0 0
0 | 1
1 0 1
| | 0
d. Phép NOT:
Bang gia tri phép toan NOT:
X1 NOT X1
0 1
1 0

Khi thuc hién phép toan AND,OR hay XOR cho 2 s6 c¢6 n bit thi cac bit c6
trong s6 bang nhau s& dugc AND, OR hay XOR tirng d6i mot.
VDI1: 1001 And 1101 Két qua 1001
VD2: 1001 Xor 1101 Két qua 0100
e. Bai tap :
Thuc hién phép tinh And,Or,Xor,Not 2 s6 sau:
1100 0110 0010 0011
1100 1010 1011 0001
» Cac Tin hiéu két ndi véi PLC:
- Tin hiéu sb: La cac tin hiéu thudc dang ham Boolean, dang tin hi¢u chi co6 2
tri 0 hoac 1.
Pbi v6i PLC Siemens:
Muc 0: twong g v6i OV hodac hd mach
Muc 1: Tuong Gng véi 24V
Vd: Cac tin hiéu tir nat nhan ,tir cac cong tac hanh trinh..... déu 1 nhing tin
hiéu sb
Tin hiéu tuong tu: La tin hi¢u lién tuc, tor 0-10V hay tur 4-20mA.....
Vd: Tin hiéu doc tir Loadcell,tir cam bién luu luong...



- Tin hiéu khac: Bao gdm cac tin hiéu giao tiép vi mdy tinh ,véi ca c thiét
bi ngoai vi khac bang cac giao thirc khiac nhau nhu giao thirc
RS232,RS485,Modbus....

3.2. Cac 1énh ghi / x6a gia tri cho tiép diém

Muc tiéu:

- Biét dwoc lénh logic tiép diém

- Hiéu dwoc céc énh vao ra

- Ndm vitng Cdc 1énh ghi / xéa gid tri cho tiép diém

- Phan biét dwoc cdc tiép diém ddic biét

Lénh Logic tiép diém:

- Céc lénh logic tiép diém lam viéc véi cac gia tri 0 va 1 voi thanh phan
sau. Gia tri 1 thé hién trang théi tich cuc va gia tri 0 thé trang thai khong
tich cuc. Két qua cua cac phép toan logic gifta cac gia tri 0 va 1 s& dugc goi
1a RLO (Result of Logic Operation). Mot s6 thanh phan logic.

Normally Open Contact
m—— (Address)

Tiép diém thuong ho (dia chi)
Normally Closed Contact

|/ |--- (Agldre§s)
Tiép diém thuong dong (dia chi)
Output Coll

=) Ng6 ra

—INOT|— Invert Power Flow

Dao gia tri

- Ngoai ra, con c6 cac thanh phan dung gan gia tri ¢6 diéu kién vao RLO
nhu sau:

—(S) Set coil
Gan gia tri 1 cho ngo ra
Reset coil

~(R) Gan gia tr1 0 cho ngod ra

- Cac thanh phan nhén biét su chuyén trang thai cua RLO:

(N Negative RLO’ Edge Detection
Nhéan suon xuong cua RLO

—(P)— Positive RLO Edge Detection
Nhan suon 1én ciaa RLO




Lénh vao/ra:
- LOAD ( LD) : Tiép diém thuong ho s& dugc dong néu gia tri logic bang 1 va
s& ho néu gia tri logic bang 0

bit Dia chi Dang dit li€u Céc vung nh¢
— Bit Bool ,Q, M, SM, L,
D,TC

+ Dang LAD: Tiép diém thuong mé s& dong néu 10.0 =1

n.o Qoo
|—1 | )

+ Dang STL: LD 10.0

!

0.0
- LOAD NOT ( LDN) : Tiép diém thuong déng s& dong khi co gia tri
logic bit bang 0, va s& mo khi ¢6 gia tri logic bang 1

bit Dia chi Dang dit li€u Céc vung nh¢
—/ Bit Bool l,Q, M, SM, L,
D,T,C

+ Dang LAD: Tiép diém thuong dong sé mé khi 10.0 =1
0.0 0.0
s

a { )

+Dang STL: LD 10.0
= Q0.0



- OUTPUT (=): Cudn day ¢ dau ra sé& duogc kich thich khi ¢6 dong diéu
khién di ra

" Dia chi Dang dir licu Céc vung nho
_( ) Bit Bool I, Q, M, SM, L,
D, T,C

+ Dang LAD:
- Néu10.0 =1 thi Q0.0 s& 1én 1 (cudn day ndi voi ngd ra Q0.0 co dién)

0.0 Goan
| {
| i )

+ Dang STL: Gia trj logic 10.0 duoc dua vao bit dau tién cua ngin xép, va
bit nay dugc sao chép vao bit ngo ra Q0.0 .

LD 10.0

Q0.0

Cic 1énh ghi/x6a gia tri cho tiép diém:

- SET (S):Lénh dung dé dong cac diém gian doan da duoc thiét ké. Trong
LAD, logic diéu khién dong dién déng cac cudn diy dau ra. Khi dong diéu khién
dén cac cudn day thi cac cudn day dong cac tiép diém. Trong STL, 1énh truyén
trang thai bit ddu tién ctia ngan xép dén cac diém thiét ké. Néu bit nay c6 gia tri
bang 1, cac 1énh S s& dong 1 tiép diém hodc mot diy cac tiép diém (gidi han tir 1
dén 255). Noi dung ctia ngin xép khong bi thay d6i boi cac 1énh nay.

bia chi Dang dit li¢u Céc vung nhd
" Bit Bool ,Q,M,SM,L,D,T,C
—(s) N Byte IB, QB, MB, VB, SMB,
N VB, LB, AC, constant,

+ Dang LAD: déng mdt mang gdom n céc tiép diém ké tir dia chi S-bit, Toan
hang bao gém I, Q, M, SM,T, C,V (bit)




0.0 Qoo
| ’
| {s)
5

+ Dang STL:  Ghi gia tri logic vao mdt mang gdom n bit ké tir dia chi S-bit

LD 10.0
S
Q0
.0
Vi du:
o0 Q0.0 Hoat dong:
| {s) Ng ra tir Q0.0 dén Q0.4 = 1 khi10.0 = 1
;

- RESET (R): Lénh dung dé ngit cac diém gian doan dd duoc thiét ké. Trong
LAD, logic diéu khién dong dién ngat cac cudn day dau ra. Khi dong diéu khién
dén cac cudn day thi cac cudn ddy md cac tiép diém. Trong STL, 1énh truyén
trang thai bit dau tién ctia ngin xép dén cac diém thiét ké. Néu bit nay c6 gid tri
bang 1, cac 1énh R s& ngit 1 tiép diém hodc mot day cac tiép diém (gidi han tir 1
dén 255). Noi dung ctia ngin xép khong bi thay d6i boi cac 1énh nay.

bia chi Dang dir liéu Céc vung nhd
hit Bit Bool ,Q,M,SM, L,D, T, C
_(R ) N Byte 1B, QB, MB, VB, SMB,
" VB, LB, AC, constant,

+ Dang LAD: ngit mot mang gdm n cac tiép diém ké tir S-bit. Néu S-bit lai
chi vao Timer hodc Counter thi 1énh s& x04 bit dau ra ctia Timer/ Counter do...
.Toan hang bao gdm I, Q, M, SM,T, C,V (bit)

0.0 Qo0
| ’
| (r)
5

Dang STL: x6a mot mang gém n bit ké tir dia chi S-bit. Néu S-bit lai
chi vao Timer hodc Counter thi 1énh s& xo0a bit dau ra cua
Timer/Counter do.

LD 10.0
R Q0.0, 10



Cic Iénh tiép diém dic biét:

Goo

(r)
§

Hoat dong: _
Ngdra tir Q0.0 den Q0.4=0khi 10.0=

- Tiép diém ddo, tadc dong canh xuodng, tacdong canh Ién:

—NoT— —IN

-

- C6 thé dung céc 1énh tiép diém dic biét dé phat hién su chuyén tiép trang thai
ctia xung (sudn xung) va dao lai trang thai cua dong cung cap (gia tri dinh cta
ngin xép). LAD str dung cac tiép diém dic biét nay dé tac dong vao dong cung
cap. Cac tiép diém dic biét khong co toan hang riéng cua chinh ching vi thé
phai dit ching phia truéc cudn diy hodc hop dau ra. Tiép diém chuyén tiép
duong/am (cac 1énh suon trude va suon sau) c6 nhu cau vé bd nhé boi vay déi
v6i CPU 214 c6 thé str dung nhiéu nhat 1a 256 1énh.

Vi du:
Dang LAD : Dang STL :
|0.|:1| . rDﬂ.l:l LD 10.0
— | P ) EU
= Q0.0
10.0 ao.1 LD 10.0
— | | N | () ED
= Q0.1
10.0 Q0.2 LD 10.0
| b——po—— ) |NoT
= Q0.2

Biéu d6 thoi gian:

10.0

Q0.0

Q0.2

Q0.1

|

- Tiép diém trong ving nhé dic biét:




+ SMO.1: Vong quét dau tién tiép diém nay déng, ké tir vong quét thir hai
thi mo ra va giit nguyén trong sudt qua trinh hoat dong.
+ SMO0.0: Nguoc lai véi SMO.1, vong quét dau tién thi mé nhung tir vong
quét thur hai tr¢ di thi dong.
+ SM0.4: Tiép diém tao xung v&i nhip xung vé6i chu ky 1a 1 phut.
+ SMO.5: Tiép diém tao xung véi nhip xung voi chu ky 1a 1s
3.3 Timer
Muc tiéu:
- Nam dwoc nhitng tinh chdt co ban ciia Timer
- Piéu khién dwoc Timer
3.1. Khai niém vé timer
- Timer 12 bd tao thoi gian tré giita tin hiéu vao va tin hiéu ra nén trong diéu
khién thuong dugc goi 1a khau tré. S7-200 tir CPU 214 tro 1én c6 128 Timer
duoc chia lam hai loai khac nhau do6 1a:

+ Timer tao thoi gian tré khong c6 nhé ¢6 nghia 1a khi tin hidu logic vao IN &
mutrc khong thi Timer s& bj Reset. Timer Tn ndy c6 thé Reset bang hai cach d6 1a
cho tin hiéu logic vao bang khong hodc dung 1énh R Tn (trong STL) dé Reset
lai timer Tn. Timer nay dugc dung dé tao thoi gian tré trong mot thoi gian lién
tuc ky hiéu 1a TON
- Timer tao thoi gian tré c6 nhd c¢6 nghia 1a khi tin hiéu logic vao IN & mirc
khong thi Timer nay khong chay nira nhung khi tin hiéu 1én mirc cao lai thi
Timer lai tiép tuc chay tiép. Timer Tn ndy c6 thé Reset bang cach dung 1énh R
Tn (trong STL) dé Reset lai timer Tn. Timer nay dugc dung dé tao thoi gian tré
trong mot thoi gian gian doan (trong nhiéu khoang thoi gian khac nhau) ky hiéu
1a TONR c4 hai loai Timer trén déu chay dén gia tri dat trude PT thi no s€ tu
dung lai néu mudn cho né hoat dong lai thi ta phai Reset Timer lai.

- Timer c6 nhiing tinh chét co ban sau:

+ Céc bo Timer diéu duoc diéu khién boi mot céng vao va mot gia tri dém
tac thoi. Gia tri dém tic thoi duoc luu trong mot thanh ghi 2 Byte ( goi la
Tword) cua Timer xac dinh khoang thoi gian tré dugc kich. Gia trj dém tirc thoi
cua Timer luén ludn dugce so sanh véi gia tri PT dat trude.

+ Ngoai thanh ghi 2 byte T-word luu gia tri tirc thoi con ¢6 mot bit ky hig¢u
T-bit chi thi trang thai logci dau ra gia tri logic nday phu thudc vao két qua so
sanh gia tri dém tirc thoi v6i gid tri dat trude. Khi gia trj dém tie thoi 10n hon
hodic bang gid tri dat trudce thi T-bit s& co gia tri logic bang 1 nguoc lai T-bit s&
c6 gia tri logic bang khong.

+ Time c6 3 d6 phan giai d6 1a 1ms 10ms va 100ms va phan bd cia cac
Timer trong CPU226 nhu sau:

D0 phan gidi cua Timer:

[ Lénh |Pophangiai |CPU221 [CPU222 [CPU224 |CPU226 |




TON | 1ms 132, T96 132, T96 132, T96 132, T96
10ms T33+T36 | T33+T36 |T33+T36 |T33+T36
T97+T100 | T97+T100 | T97+T100 |T97+T100
100ms T37+T63 | T37+T63 | T37+T63 | T37+T63
T101+T255 | T101+T255 | T101+T255 | T101+T255
TONR | Ims T0,T64 10,764 10,764 T0,T64
10ms T1+T4 T1+T4 T1+T4 T1+T4
T65+T68 | T65+T68 | T65+T68 | T65+T68
100ms T5+T31 T5+T31 T5+T31 T5+T31
T69+T95 | T69+T95 | T69+T95 | T69+T95

Cac Iénh dieu khién Timer

Dang 1énh

M0 ta chirc nang 1€nh

L Tn

A — IN
D TON

Khai béo Timer s6 hiéu xxx kiéu TON dé
tao ra thoi gian tré tinh tir khi gia tri dau
vao IN dugc kich. Néu gia tri dém tirc thoi
16n hon hoic bang gia tri dat trudc thi T-bit
bang 1
Tn: T32+T63

T96+T255
PT: VW,T,C,IW,QW, MW,SMW,AC,

AIW, VD,*AC,const

Tn

O>r

—IN TONR

Khai bdo Timer sb hi¢u xxx kiéu TOR dé
tao thoi gian tré tinh tir khi gia tri dau vao
IN duoc kich. Néu gid tri dém tirc thoi 16n
hon hodc bang gia tri dit trwde thi T-bit
bang 1

Tn: TO=T31, T64+T95
PT:VW,T,C,IW,QW,W,SMW,AC,
AIW,VD,*AC,const

Vi du vé céach sir dung Timer kiéu TON:




Network 1 An Example about On Delay Timer

0.0 T37

| |
| I IN TON

504PT 100 mg

MNetwork 2 Reset T37
10.1 T37
")
1
Network 3 T EBit( T37)
Q0.0

)

z
S
o

—_———————

PV 50

T(current) T37
Reset 10.1
T(bity  T37

Thoi gian tré T=PT*d6 phan giai ctia T37 = 50*100ms=5000ms = 5s
Vi du vé cach sir dung Timer kiéu TONR:

Network 4 An Example about Retentive On Delay Timer

n.o 5
IM TONR

50+ 1 3

MNetwork 5 Reset Timer T5

1.1 15
11 P
1 | | 'j

Network 6 T5 (T bit) control Q1.0
Q1.0

)




32767 32767
==fof

PV 50 __ A .

T(current) TS5

Reset I 1 . ‘1

T(bit) T5 N

Thoi gian tré T =PT*d6 phan giai cua TS5 =50*100ms=5000ms = 5s
» Phan thuc hanh;

BAI 1: PIEU KHIEN HE THONG PEN NHAP NHAY

I. MUC PICH — YEU CAU:
1. Muc dich:

- St dung cac Iénh co ban cua PLC.
- Ung dung cac 1énh timer dé viét chuong trinh diéu khién theo yéu cau cta
gido vién.

2. Yéu ciu:

- Sau bai hoc nay hoc sinh co thé viét duoc chuong trinh PLC diéu khién hé
théng dén nhap nhay hoat dong theo ¥ thich ctia nguoi st dung.

II. PHAN THUC HANH:
1. Yéu cdu cong nghé:

- Piéu khién hé thdng dén nhap nhdy gdm 2 dén:

ON
OFF

D1 D2

- Nhéan niit ON: dén 1 (D1) sang, sau thoi gian 10 gidy dén 2 (D2) sang (D1
tat), sau thoi gian 10 gidy dén 1 (D1) sang (D2 tat), lap lai lién tuc.
- Nhan nat OFF 2 dén ngimg hoat dong.

2. Trinh tu thuc hanh:

2.1. Tim hiéu cich hoat dong ciia cdc dén:



2.2. Quy dinh dia chi ngo vao/ra:

Ngd vao Ng0 ra
Pia chi Mo ta Pai chi Mo ta
10.0 Nt nhan ON Q0.0 Pén 1
10.1 Nt nhan OFF Q0.1 DPén 2

2.3.Két noi PLC vdi thiét vi ngogi vi:

Két ndi thiét bi ngd vao:

- Nobi day nat nhan ON v&i ngd vao 10.0

- Nobi day nat nhan OFF véi ngd vao 10.1

- Nbéi day dau con lai cia nat nhdn ON, OFF, véi nguén +24 VDC
Két ndi thiét bi ngd ra:

- Nbi day diém A1l cia D1 véi ngd ra Q0.0

- Nobi day diém A1 cua D2 véi ngd ra Q0.1

- Néi day diém A2 cia D1, B2 v6i ngudn 220 VAC

- Nobi day chan COM ctia ngd ra Q0.0 va Q0.1 véi cuc con lai ciia ngudn

220 VAC

ON _|_
O oo c00| 1)
OFF_|
——  —101 P Q0.1 DZ@

L

C

COM COM

.24VDC 220VAC ®

2.4. Viét chwong trinh diéu khién:




MNetwork 1 Mebwark Title
[NHAN HUT DN D1 SANG 105 ROI TAT, NHAN OFF D1 TAT
0.0 101 137 Q0.0
|1 | .1 | 1 .
- 1 /| I { )
000 737
— ™ TON
T3m TR [}
|1
1 |
Metwork 2
[DZSANG 105 ROI TAT, NHAN OFF D2 TAT
737 101 138 g0
|1 I .1 | 1 ;
1 | 1/ 1 /| { )
(BiR| 738
——4 F—— I TON
TR 2]

2.5. Chay mo phong chwong trinh:
III. BAI TAP THUC HANH:

Bai 1:

1. Yéu cau céng nghé:

- Piéu khién hé thong dén nhip nhdy gom 8 dén:

CT1 CT2 CT3 CT4 CT5 CT6 CT7 CT8
ON
OFF ||

D1 D2 D3 D4 D5 D6 D7 D8

- MGdi cong tit (CT1 ... CT8) diéu khién 1 dén twong tmg (D1 ... D8).
- Tai mot thoi diém chi c6 1 dén sang.

2. Yéu cdu thwe hanh:.

V& gian d6 thoi gian

- V€ mach dong luc va so dd két ndi PLC vdi thiét bi ngoai vi
- Viét chuong trinh diéu khién

- Chay mo phdéng chuong trinh

Bai 2: Diéu khién dén giao thong

1. Yéu cau cong nghé:

- Piéu khién dén giao thong ngi
tu giao 10 Tuyén 1: dén xanh sang
15s, sau d6 chuyén sang dén vang

hro Sa trama hi AA f11vAn O dan A4




2. Yéu cdu thwe hanh:.
- V& gian d6 thoi gian
- V& mach dong luc va so d6 két n6éi PLC véi thiét bi ngoai vi
- Viét chuong trinh diéu khién
- Chay mo6 phong chuong trinh
3.4. Counter

Muc tieu:
- Piéu khién dwoc bé counter
- Ung dung counter trong céng nghiép
Khai niém vé counter
- Counter 1a b dém hién chuc ning dén suon xung trong S7-200. cac bo dém
ctia $7-200 dugc chia lam 2 loai: bd dém tién(CTU) va bo dém tién/lui(CTUD).
- B0 dém tién CTU dém sd sudn 1én cia tin hiéu logic dau vao, tirc 1a dém sd
lan thay d6i trang thai logic tir 0 1én 1 cua tin hidu. SO suon xung dém dugc
duogc ghi vao thanh ghi 2 byte ctia bo dém, goi 1a thanh ghi C-word.
- NOoi dung cua C-word , goi la gia tri dém tire thoi cta bo dém ludn duoge so
sanh voi gia tri dat trude cia bd dém, dugce ky hiéu 1a PV. Khi gia tri dém tac
thoi bang hodc 16n hon gia tri dit trude nay thi bd dém bao ra ngoai bang cach
dat gia tri logic 1 vao mdt bit dat bi¢t cuia n6, duoc goi la C-bit. Truong hop gia
tri dém tirc thoi nho hon gia tri dat trude thi C-bit co gia tri logic 14 0.
- Khéc v6i bo Timer, cac b dém CTU déu ¢6 chan ndi véi tin higu diéu khién
x6a dé thuc hién viée dat lai ché do khoi phat ban dau(reset) cho bd dém duoc
ky hiéu bang chit cai R trong LAD hay dugc quy dinh 1a trang thai logic cua bit
dau tién cta ngin xép trong STL .BO6 dém duogc reset khi tin hiéu x6a nay co
muc logic 1a 1 hoac khi 1énh R(reset) dugc thuc hién v C-bit. Khi bd dém
dugc reset ca C-word va C-bit déu nhan gid tri 0.



) C-bit

— k| ©-word W~ Gia tri dém thc thed

—1 PV

- Bo dém tién/lui CTUD dém tién khi gip xuong 1én cua xung vao cong dém
tién, ky hiéu 1a CU trong LAD hoic bit thir 3 ctia ngin xép trong STL. Va dém
Iui khi gdp suon 18n cua xung vao cong dém 1ui, duoc ky hiéu 1a CD trong LAD
hoic bit thir 2 cua 3ngan xép trong STL.

- CTUD c6 gia tri ¢ém tie thoi dung bang gia tri dang dém va duogc luu trong
thanh ghi 2 byte C-word cua bo dém. Gia tri dém tirc thoi ludn duge so sanh véi
gia tri dat truée PV ciia bd dém. Néu gi trj dém ttrc thoi 16n hon hodc bang gié
tri dat trude thi C-bit ¢ gia tri logic bang 1. con cac trudong hop khac C-bit cd
gia tri logic bang 0.

— 1 CU C-bit ——

— ¢ | Cwerd M~ gia tii dem tic thoi
R
PV

- B06 dém tién CTU c6 mién gia trj dém tic thoi tir 0 dén 32.767
- Bo dém tién/lti CTUD c¢6 mién gid tri dém tirc thoi 1a —32.768 dén 32.767
Lénh diéu khién counter

- Lénh khai bao str dung bo dém trong LAD nhu sau:

LAD Mo ta Toén hang

Khai bao b dém tién theo suon 1én | Cn: CO+C255
cia CU. Khi gia trj dém ttc thoi
Jeu  cru C_Word Cn 16n hon hodc bang gia | PV:VW,T,C,IW,
1 tri dat trudc PV, C bit (Cn) cO gid | QW,SMW,AC
tri logic bang 1. bd dém ngimg dém | AIW,*AC,

khi C Word Cxx dat dugc gia tri | *VD, Const
cuc dai 32.767

=n

Khai béo b dém tién/lui ,dém tién | Cn:CO+C255
theo suon 1én CU va dém lui theo




suon 1én cua CD. Khi gia trj dém
tuc thoi C_Word Cn 16n hon hoac
bang gid tri dit trude PV, C_bit Cn
R c6 gia tri logic bang 1. bd dém
PV ngimg dém tién khi C_Word dat gia

cu CTUD

cD

tri cuc dai 32767 va ngung dém Iui
khi C Word dat gia tri cuc tiéu —
32768. CTUD reset khi dau vao R
c6 gia tri logic bang 1.

PV:VW,T,C,IW,
QW,MW,SMW

AC,AIW,*VD,
*AC,Const

+ Vi du vé cach s dung bd dém CTU

Metwork 1

0.0 Lo

An example about Count Up Countar

cu

CTu

Metwork 2 C hit

CTU
cu

— = ————

PV 4

———pm—————
|
|
|

|

|
—————r—————-

|

———————p———---
|

-7
|

Cicurrent) CO

Reset 10.1

%
|

—————pm——————

|
———p——————

|
b ——

|

au

(3] ot
M
=
[s)}
by

e

C(bit) CO

Vi du vé cach st dung bo dém CTUD:




Metwork 7 An Example about Count Up-Down Counter

2.0 c2
I | [ cu CTUD

cu 120 _ TITLTLTLT L TLTLTLTLTLTLTLTLTLTL

cD 12.1

PwV 4

Clourrent) 2

Reseat 12.2 i |
f ]
C(bit) cz T 1 T

» Phan thyc hanh:

BAI 1: PIEU KHIEN DAY CHUYEN DEM SAN PHAM
I. MUC PICH — YEU CAU:
1. Muc dich:

- St dung 1énh TIMER/ COUNTER.

- Ung dung 1énh TIMER/ COUNTER dé viét chuwong trinh diéu khién theo

yéu cau clia gido vién.
2. Yéu ciu:

- Sau bai hoc nay hoc sinh c6 thé viét duogc chuong trinh PLC diéu khién

day chuyén dém san pham.
II. PHAN THUC HANH:
1. Yéu cdu cong nghé:
- Diéu khién mot day chuyén dong goi san pham hoat dong nhu sau:

+ Bing tai hoat dong dwa san pham t6i vi tri dong goi.

+ Sensor dém san pham tac dong khi c6 mot san pham ngang qua, khi dém
dugc 8 san pham thi biang tai dung lai dé dong goi. Sau 5 gidy thi hé théng hoat
dong tro lai.

+ Khi bi su ¢d: nhan nat dung khan toan bo hé théng mét dién.



2. Trinh tw thuc hanh:

2.1. Vé gidn do thoi gian:

Sensor dém san phiam I I I I I I I l ' l l I l

Bing tai san phim _—_

| ——p,
2.2. Quy dinh dia chi ngo vao/ra:
Ngd vao Ngo ra
Dia chi Mo ta bai chi Mo ta
10.0 Nt nhan start Q0.0 Dong co kéo bang tai
10.1 Nt nhin stop Q0.1 Dén hién thi ¢6 SP qua
10.2 Sensor dém san pham

2.3. Vé so dé két noi thiét bi:

2.4. Viét chwong trinh diéu khién:

Hetwork 1 Metwork Title
[BANG TAIHOAT DOMG KHI NHAN START.
100 0.1 co Qoo
| 1 | 1 | 1 r
1 I 1 /1 1 7 1 { >
Q0.0
| 1
1 I
T37
1 1
1 I
Metwork 2
[DEM S&N PH&M.
0.2 co
| I Tu TTu
T37
1 1
1 | R
+a3- P




Network 3
| TINH THOI GIAN BANG TAl HOAT DOMG.

Co 10.1 G0.0 T37

— | | ¢ | | /| N TOM
M0.0 1504 PT
_| |_

MNetwork 4
| DEM SAMG KHI C0 54N PHAM.

0.2 0.1 ao1
I | ;|
I 10

Fant
A

Network 5

2.5. Chay mo phong chwong trinh:
2.6. Két noi PLC véi thiét vi ngogi vi:
Ké::t nc‘:)i thif%t bi ngd vao:

Két noi thiét b1 ngo ra:

IIT. BAI TAP THUC HANH:

1. Yéu cdu cong nghé:

- Piéu khién 2 dong co lam viéc theo ché do nhu sau:
- Pong co 1 chay 5 gidy roi ngimg, sau d6 dén dong co 2 chay 5 gidy roi
ngimg 5 gidy, dong co 2 lap lai 5 1an nhu vy, ké dén chu ky 1am viéc cua 2
dong co lap lai 10 1an rdi nghi. Mudbn hé thong lam viéc nita thi khai dong lai.
2. Yéu cdu thwe hanh:.
- V& gian d6 thoi gian
- V& mach dong luc va so dd két ndi PLC véi thiét bi ngoai vi
- Viét chuong trinh diéu khién
- Chay mo phdéng chuong trinh
5. Cac bai tap ung dung
» Céc phuong phap 1ap trinh PLC:
- Pai sb Boolean
- Phuong phap biéu dién luu d6
- Phuong phap so dd chirc ning
- Phuong phap lap trinh logic relay va cong logic
+ Phuong phap 1ap trinh lo gic relay va cong logic
Ca hai phuong phap nay c6 lién hé truc tiép dén mach phan cing, vi vay
n6 1a phuong phap 1y tuong cho cac tng dung trong d6 PLC thay thé cho hé
théng dung relay truyén thong. Vi thé cac ban vé& vé hé théng nguyén thuy c6 thé



dugc dung lam co s& lap trinh cho PLC. Tuy nhién, cac phuong phép nay
thuong dung cho cac hé théng diéu khién dung t6 hop cic ngd vao hay cac hé
thong diéu khién trinh tu quy mé nho, vi so d6 biéu dién sé& trd nén phtc tap va
rat kho theo doi d6i voi tmg dung trinh ty quy mé 16n.

+ Phuong phap biéu dién luu do:
Phuong phap nay thuong dung khi thiét ké phan mém cho may tinh, va day ciing
la phuong phéap pho bién dé biéu dién trinh ty hoat dong cua 1 hé théng dicu
khién. Luu d6 co quan h¢ truc tiép dén sy mo ta béng 161 hé
théng diéu khién, chi ra ting diéu kién dé kiém tra ¢ timg budc va cac xur
Iy trong budc d6 theo chudi trinh ty. Cac xir 1y trong luu dd dugc ghi trong hinh
chit nhat, cac diéu kién ghi trong hinh thoi (tham khao thém & tai li¢u k¥ thuat
lap trinh). Phuong phap nay chiém nhiéu khong gian khi biéu dién cac hé théng
16n va so dd tré nén ning né.

[ Bit Biu ]

Kiém tra diéu
kién 1

Xit 1§

I

Phuong phip biéu dién luu dé

Ki€m tra diéu
kién 2

+ Phuong phap so do chirc ning ( hinh 4.1a), (hinh 4.1b)
Phuong phap nay ngdy cang trd nén pho bién dé biéu dién cac hoat dong
trinh tu, cho phép thé hién chi tiét vé cac xur 1y cling nhu trinh ty cac hoat
dong trong qua trinh diéu khién. Vi cach dung cac ky hiéu gon va co
dong, phuong phap nay c6 nhiéu wu diém cta cac phuong phap trén, viéc
biéu dién cac budc tién trinh hoat dong mach lac va ré rang. Trong ting
budc ta c6 thé ghi ra cac dicu kién SET va RESET, diéu kién chuyén trang thai
va céc tin hiéu diéu khién khac. So d6 chiic nang con c6 thé hd trg khi kiém tra
va chay thir hé thong. Phuong phap nay thudng duoc ung dung trong k¥ thuat
1ap trinh PLC.



-—
le——  Biéu kién
< khdi déng

[

Biéu kién . A _
P Phuong phap sé do chnfc ning
D chuyén budc ng phap s 0 chuc nang

Bule—b Xirly 2

XKirly 3
[———— -z .
bBiéu kién
L chuyén budc
Ti€p tuc -

Hinh 4.1a

Tir trang thdi trurdc e . .
biéu kién chuyén trang thii
(tif trang thdi tridc sang trang thii k& ti€p dé)

Ki hiéu trang thdi —— M td hoat déng

Pén trang thdi k& ti€p i
biéu kién chuyén trang thii

M ta sd dd chife niing

Hinh 4.1b

+ Pai s6 Boolean
Cho du dung phuong phap nao di nita, mot khi cac chirc nang da dugc dac
ta rd rang thi chung phai dugc chuyén sang dang ma tir d6 c6 thé chuyén
thanh chuong trinh PLC. Qua trinh nay thudng dugc thyuc hién bang cach
chuyén d6i cac chirc ning thanh 1 chudi lién tiép cac biéu thirc Boolean va tir d6
chuyén thanh PLC. Mot khi quen véi k¥ thuét ndy, ta c6 thé dé dang chuyén doi
su dic ta chirc ning thanh biéu thirc Boolean bat ké nd dugc dic ta bang phuong
phap nao. Ta co thé dic ta toan bo hé thong diéu
khién logic chi bang biéu thirc Boolean, mic du viéc dung biéu thirc
Boolean thuong kém hiéu qua vé mat thoi gian thiét ké va kho hiéu véi
nhing ai chua kinh nghiém vé hé thong diéu khién. Giai phap dung
Boolean tiét kiém duoc khong gian bié u dién trén gidy khi thiét ké.
» Ky thuat lap trinh

Chuong trinh dugc luu trong bd nhd PLC & ving nhé chuong trinh va tuy



theo loai PLC ma c6 thé 13p trinh dugc chi mot hoac ca 2 k¥ thuat 1ap trinh
khac nhau:
- Ldp trinh tuyén tinh: Toan b chuong trinh nam trong mot khdi trong bd nhd.
Loai nay phu hop véi nhiing bai toan ty dong nhd, khong phure
tap. Khdi duoc chon phai 1a khéi OB1 (dbi véi PLC ho SIMATIC cua
hang Siemens), la khdi ma PLC ludn quét va thyc hién tir 1énh dau tién
dén 1énh cudi va sau d6 quay lai 1énh dau tién.
- Ldp trinh ¢6 cdu triic: Chuwong trinh dwoc chia thanh nhitng phdn nhé
VGi tirng nhiém vu riéng va cdc phan nay nam trong nhitng khéi chwong
trinh khdc nhau. Loai cdu triic ndy phit hop véi nhitng bdi todn diéu
khién nhiéu nhiém vu phuc tap.
- Diéu khién trinh tr: Piéu khién trinh tu ¢ ngo ra dwoc kich hoat khong chi
phu thudc vao cac ngo vao hién hanh ma con phu thudc vao trinh tw cua cdc ngo
vdo va ngo ra trudc do.
- Thiét ldp hé diéu khién tir so' d6 relay (hinh 4.2)
Vi du:
- Diéu khién hé thong dén qua hé thong 3 cong tdc to khéi dong K
- K2, K3 theo thir tw sau: Cdc cong tic to khéi déng tir chi dwoc phép khéi
déng tuan ti, tircc la K1 déng, theo sau la K2 va cudi cung la K3 (hinh 1)
- Bon nit S1, S2, S3 va S4: cdc thiét bi nhdp.
- Cdc tiép diem K1, K2, K3 va cdc moi néi lién két la cac phan tir xit 1y.
- Cdc khéi ddng tir HI, H2, H3 la cdc thiét bi xudt dwoc diéu khién.

i g

4
3

K1Y K2 K3

K2 H1} H24H3
L Py
Ki Ko m
o
[= - - - v -

Hinh 4.2
Néu thay d6i mach dién tir & phan xtr Iy bang hé PLC, ta co thé biéu dién
hé théng nhu sau:
- Phan tir nhap: Céc nut nhan S1, S2, S3, S4.
- Thiét bi xuat: H1, H2, H3.




Phén tir xtr 1y: duoc thay bang PLC.
So dd két ndi PLC duoc thiét 1ap bén trén (hinh 4.3).

- * o *
S1 § =<4 53} 44
f = [} [
PLC
H1 {Er‘ H2 E‘ - '-:i:*l.-
i I 1 !
Hinh 4.3

Nhan xét:

Khi chuyén doi tir hé thong Relay sang hé théng diéu khién PLC.

Poi voi phan cung: Ta chi can quan tdm dén két ndi cac phan tir nhap

va cac phan tir xuat d6i voi PLC.

Phan mém PLC s& lam thay nhiém vu khéi xt 1y.

Gia st khi nhiém vu diéu khién thay d6i nhu sau: chi dong duoc 2/ 3 dén
hodc diéu khién tig dén riéng 18. Ta nhan thay rang phan tir nhap va

xuét gitt nguyén, yéu cau thay doi. Vi hé thong relay, ta phai thiét ké lai mach
diéu khién, trong khi d6, véi hé thong PLC ta chi can thay d6i chuong trinh diéu
khién.

Vi du:
Thiét ké chuong trinh diéu khién co cdu cap phoi cho may dap
Béang vao/ra
Nguoi ta thuong dung Bang vao ra dé gan vao ting trang thai dé viéc to
chtic chuong trinh dugc don gian. Cong viéc nay la phan quan trong trong
tap tai liéu luu trir vé hé thong.
Bang vao/ra ¢ cau tao gom 3 cot gom:
Cot ky hi¢u: Mo ta
Ky hiéu thiét bi cung cap tin hiéu (ngd véo).
Ky hiéu thiét bi nhan tin hiéu (ngd ra).
Muc dich (6 nho) ......
Cot toan hang: Ghi cac dia chi, 6 nhd, ngd vao ra tuong Ung.
Cot Mo ta: Mo ta cau trac vat 1y twong (mg ciia cac thiét bi (dua tin
hiéu ngd vao). Giai thich muc dich cta thiét bi ngd ra, 6 nhd,...



Bang xdc lip vaora
Ki hiéu Todn hang Mé ta
51 I0.1 Thuting hd
S2 10.2 Thuting md
S3 10.3 Thutng md
54 10.4 Thuting hd
TT1 MO.1 Bit nhd
TT2 MO.2 Bit nhd
TT3 MO.3 Bit nhd
TT4 MO.4 Bit nhd
BANG TAI Q0.1 Chay bing tii
XY LANH Q0.2 Tdc dong 1am cho xylanh dudi
DUOI
XY LANH CO Q0.3 Tac dong lam cho xylanh co
D_@F‘ Q0.4 Tdc dong lam cho thi&'t bi dip hoat dong
KHOI PONG MO.O Khdi dong chudng trinh

Mo ta bang 10i:

- Bang tai di chuyén phdi ndi tiép nhau vé phia may dap. Khi phoi dén vi tri
phia trudc dd ga, nd kich cong tic hanh trinh S1 dé dimng bang tai. Khi S2 déng,
xylanh khi nén dudi ra day phoi vao dd ga. Khi cham phai S3, xi lanh dimg va
co vé vi tri binh thuong. Cong tac nay ciing bao hiéu xylanh di hoan tat viéc day
phéi vao d6 ga va co thé dap phéi theo hinh ddng mong mudn. Sau khi dugc dap
xong, san pham duoc ldy ra khoi d6 g, lam kich hoat cam bién quang S4 bao
hiéu phoi ké tiép c6 thé dugc chuyén dén va dua vao dd ga. Qua trinh cur tiép tuc
nhu vay.

Biéu dién bang luu d6 (hinh 4.4 ):

Ta thay trinh tu gdm 4 trang thai:

Bang tai hoat dong, xylanh co, co cAu dap khong hoat dong.

Xylanh dudi, bang tai dimg, co cap dip khong hoat dong.

Xy lanh co, bang tai dimg, co ciu kep khong hoat dong.

Co cau dap hoat dong, bang tai dimg, xylanh co.



Bing 1Hi1 ciip phivi hoat dong

S

oy lanh dudi

Hinh 4.4

Uu diém ctia so dd nay 1a biéu dién dugc nhiéu thong tin. Ta c6 thé biéu
dién chuong trinh trén véi so dd chtc niang. So dd chuc ning bao gdm mot
chudi cac budc, trang thai dugc biéu dién béng cac ky hiéu. Pé nhd bude ta
dung mach logic ty duy tri béng c&. Tai mot thoi diém chi ¢c6 mot bude hoat
dong va trinh tu dugc thyc hién tir budc nay sang budc tiép khi diéu kién
chuyén budc duge théa min. Luu ¥ rang trén so dd chirc ning khong thé
hién mach tu duy tri hay diéu kién thoat budc, diéu kién d6 duoc hiéu ngam.
Mot sb ngudi thiét ké dung cac ky hiéu khac dugce hiéu chinh lai c6 diéu
kién ty duy tri va diéu kién vo hiéu trang thai . Hinh 4.5 mo ta co ciu dap.
Phan nhéanh trong diéu khién trinh ty:



——  Khdi dong

Budc 4 hoat dong

Trang théi 1 '—— Cong tic hanh trinh 4

QO.1. bing tdi cip phoi hoat dong

MO.1

10_1. cong tic hanh trinh 1

MO.1, Buéc 1 hoat dong Sd dd chie niing cho hoat
Trang thdi 2 R Bl )
déng lap rap
MO0.2 Q0.2. Xylanh dudi

10. Foomg e mmirmimir

MO0.1, Buée 1 hoat déng

Trang thai 3

MO.3 Xylanh co

0.1, cong tic hanh trinh |

MO.1. Budce 1 hoat dong
Trang thai 4

M0.4 Dip

— 10.1, cong tic hanh trinh 1

— M0O.1. Budc 1 hoat dong

Trd vé diu v.v...

Hinh 4.5

Trong nhiéu ung dung thuc té, mot hé théng diéu khién can mot sb hoat
dong trinh tu xay ra dong thoi va con c6 yéu cau dung bo dinh thi hay bd
dém thuc hién diéu kién chuyén budc. Trong hinh 4.6, viéc chon hoat

dong B hay C tuy thudc diéu kién A2, khi hoan tat thi ca hai hoat dong trén
déu dan dén hoat dong D. Hinh 4.7 cho thay so d6 diéu khién véi qua trinh
trong d6 2 hoat dong A va B duoc khoi tao khi diéu kién A dung va khi ca
hai diéu kién B va C la dung thi méi din dén hoat dong D.



Yes

l

Hoat déng A

P
L

Y

Hoat déng A

s>

No
Théa A2 b )
Y
Hoat ddng A
ﬁ No
Yes

Phan nhanh OR trong luu dd

Hoat déng A

'

Hinh 4.6

l

Hoat ddng A

Yes ™

v

Hoat déng B

.

w

Hoat déng C

hd

Hoat ddng D

Phan nhanh AND trong luu db

I

Hinh 4.7




So d6 chtc ning twong duong dugc minh hoa ¢ hinh sau. S6 lwong hoat
dong song song c6 thé mo rong thong qua cac dudng phan nhanh va hop
nhanh. Thé hién trong so d6 hinh 4.8 1 diéu kién dé chon lya budc B hay
bude C. Hinh 4.9, viec AND cac bude duoc danh dau béng duong ké doi sau
diéu kién A va trudc diéu kién n. diéu nay co nghia tit ca cac budc song
song dugc SET khi trang thai A hoat dong va diéu kién A théa man.

Budc A
OR Bude A
| Piéu kién A2=FalsZ Biéu kién A2=Tr
AND — Bilu ki¢n A2
Budc B Bude C
[ E Budc B Bude C
Budc n Budc m
AND b Bliu kign n Hagp nhdnh
Bude D Hap Bude D
] @ ]
Tiép we Ti€p e (b)
Hinh 4.8 Hinh 4.9
Hinh 4.8: Phan nhanh OR; hinh 4.9: Phan nhanh AND trong so d6 chirc
nang

BAI 1: PIEU KHIEN DAY CHUYEN PONG NAP CHAI VA PHAN LOAI
SAN PHAM

I. MUC PICH — YEU CAU:
1. Muc dich:
- Str dung 1énh TIMER/ COUNTER.

- Ung dung céc 1énh co ban dé viét chuong trinh diéu khién theo yéu cau
cuia gido vién.

2. Yéu ciu:

- Sau bai hoc nay hoc sinh c6 thé viét dugc chuong trinh PLC diéu khién
day chuyén dong néip chai bia va phan loai san pham.

II. PHAN THUC HANH:

1. Yéu cdu cong nghé:

- Cb1: nhan biét san pham néu cé san pham thi bing tail chay, khong co
san pham trong 3s bang  tai 1 dung



- Cb2: nhan biét nip chai (nap kim loai) khong c6 nap thi thay lyc loai bo
- Cb3: nhan biét myc nudc chuan trong chai, néu nudc khong day thi thay
luc loai bo.

- Cb4: nhan biét c6 san pham dé cb2 va cb3 phan loai.

- Cb5: dém san pham du 24 chai ding 3 phut dé dong goi.

- Cb6: khi c6 san pham khong dat bang tai 1 dimg dé loai bo, khi cb6 tac
dong thi bang tai 1 bat dau chay lai.

- Bing tai 2 hoat dong khi c6 san pham khong dat va dung khi Ch6 tac
dong.

- San pham phia trudcl luon di téi. Khi co san pham khong dat bang tai 1
dang st Iy thi san pham phia truéc khong di tdi nira( tranh bi dun day)

- Lép dat dé khi co san pham khong dat bang tai 1 ding. Chai khong dat
nam ngay giira dé thay luc loai bo dé& dang.Bang tai chi vira da cho chai di
qua nhu hinh anh bé sung.

- Lap dat duong bang tai 1 chi vira du dé chai di qua tranh trudng hop chai
bi d6 khi chay trén bang tai 1

- Khoang cach giita cic chai 1a 15cm suy ra téc do bang tai 1 chay Is =
15cm dé bao dam thoi gian 3s khong ci sp thi bang tai s& ding.

- Khi dang chay bi su ¢ ctp dién hay dung ngdi ¥ mubn...(bo dém chua
du 24 chai)can phai 1ay hét sp da ra dé chay lai tir dau (khi nhén start tuong
duong reset chuong trinh PLC).

iz
a3
3
Vo) S )
_— -
2. Trinh tu thuc hanh:
2.1. Quy dinh dia chi ngo vao/ra:
Ng6 vao Ngo ra
Dia chi Mo ta bai chi Mo ta

10.0 START Q0.0 Béng téi 1




10.1 STOP Q0.1 Bing tai 2
10.2 CB1 Q0.2 Kich thiy luc
10.3 CB?2
10.4 CB3
10.5 CB4
10.6 CB5
10.7 CB6
11.0 OL1
11.1 OL2
2.2. Vé so do két noi thiét bi:
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2.3. Viét chwong trinh diéu khién:
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Metwork 7
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2.4. Chay mé phong chwong trinh:

CAC BAI TAP THUC HANH:

Bai 1:

1. Yéu cdu cong nghé:

- Trong ung dung nay, hé théng s& lya san pham thiéu chat luong tron 1an
trong san pham dng tiéu chuan. Vi du phan biét bong den va bong tring va
dua vao hai contenno khac nhau.

- Khi bat dau hoat dong, sensor (S1) s€ cam nhan sy hién dién ctia bong
trong hop. Cudn selenoid & trén ( top selenoid) tha ra cho sensor (S2) cam

nhin mau trude khi tha vao contenno. Néu bong den, piston (1002) s& duogc
kich hoat va chuyén huéng bong den xudng contenno khac.

2. Yéu cdu thwe hanh:.

- V& gian d6 thoi gian

- V& mach dong lyc va so do két ndi PLC vé6i thiét bi ngoai vi
- Viét chuong trinh diéu khién

- Chay mo6 phong chuong trinh

Bai 2:
1. Yéu cdu cong nghé:

Hay viét chuong trinh diéu khién hai dong co hoat dong theo ché d6 nhu sau:
- Pong co 1 chay 5 gidy roi ngimg sau d6 dén dong co 2 chay 5 gidy roi nging
2 gidy, lap lai 5 1an nhu vay, ké dén thi chu ky lam viéc cua hai dong co lap lai
10 14an r6i nghi. Mubn lam viéc nita thi khéi dong lai.
2. Yéu cau thuwe hanh:.

- V& gian d6 thoi gian



- V& mach dong luc va so d6 két ndéi PLC véi thiét bi ngoai vi
- Viét chuong trinh diéu khién
- Chay m6 phdng chuong trinh

Bai 3:

1. Yéu cdu cong nghé:

Cong ty TECHNOPIA c¢6 hai bon tron hoa chat, mdi bon duoc kéo bai mot dong

Cco

- Bon 1 tron hoa chét a.

- Bon 2 tron hoa chét b.
Trén bang diéu khién c6 ba chon lya:

- Néu nhin nat PB thi ca hai bon déu duoc chon 1am viéc trong 30 giay.

- Néu nhan nat PB1 thi chi c6 bon 1 lam viéc trong 30 gidy (bon 2 nghi).

- Néu nhan nat PB2 thi chi c6 bdn 2 1am viéc trong 30 gidy (bdn 1 nghi).

- Khi dang tron hoa chat néu bon hoa chit bi ho van thi phai bio dong

ngay lap tic va dung qua trinh tron lai. ( hinh vé€).
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2. Yéu cdu thwe hanh:.

- V& gian d6 thoi gian
- V& mach dong lyc va so do két ndi PLC véi thiét bi ngoai vi
- Viét chuong trinh diéu khién
- Chay mo6 phong chuong trinh

Bai 4:

1. Yéu cau cong nghé:
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C6 mot may ban nudc ty dong, tuy thudc
s tién ta dwa vao trong may thi loai nudc
udng twong tmg s& duoc cho ra. Tién dua
vao phai twong duong hodc 16n hon gié tién
qui dinh cho ting san pham.



2. Yéu cdu thwe hanh:.

V& gian d6 thoi gian

V& mach dong luc va so d6 két ndi PLC véi thiét bi ngoai vi
Viét chuong trinh diéu khién

Chay mo6 phdong chuong trinh

Bai 5:
1. Yéu cdu cong nghé:

Do yéu cau cua cong nghé nén c¢6 mot dong co van hanh theo ché d§ nhu

Sau.:

+ Nhan nat ON (dong co chudn bi lam viéc), sau d6 chon ché d6 1am viéc .
+ Néu nhan nat PB1: thi dong co chay 50 gidy dimg 10 gidy rdi chay nguoc

50 gidy, ding 10 gidy va chu ky lip lai 3 1an nhu ban déau.

+ Néu nhén nat PB2 thi dong co chay 50 gidy ,dimg 10 gidy sau do chay

nguoc 50 gidy, dimg 10 gidy va chu ky bt dau lap lai nhu ban dau 5 lan.

Bing diéu khién

3 5 “ B

PBE1 PB2 —
I:I I:I BPéng co
OFF ON

2. Yéu cdu thwe hanh:.

V& gian d6 thoi gian

V& mach dong luc va so d6 két néi PLC véi thiét bi ngoai vi
Viét chuong trinh diéu khién

Chay mo6 phdng chuong trinh

Bai 6:

1. Yéu cdu cong nghé:



- Nha may LOSANCHE c6 mét diy chuyén san xuét bia, sau khi d6 bia
vao chai thi c&c chai bia nay dugc dua qua mdt bang tai .doc theo bang tai
c6 4 tram kiém tra:

- Tram 1: Kiém tra chai c6 bi mé hay khong.

- Tram 2: Kiém tra nhin chai .

- Tram 3: Kiém tra ntt chai .

- Tram 4: Kiém tra bia day hay khong .

Néu chai bia nao khong dam bao bat ky tiéu chuan kiém tra nao thi s& bi
loai bé sau khi qua 4 tram. Hay viét chuong trinh kiém tra san pham theo
yéu cau trén.
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2. Yéu cdu thuwe hanh:.

V& gian do thoi gian

V& mach dong luc va so d6 két ndéi PLC véi thiét bi ngoai vi
Viét chuong trinh diéu khién

Chay mo6 phdéng chuong trinh

Bai 7:

1. Yéu cau cong nghé:

- C6 cong nghé d6 nguyén liéu nhu hinh vé:

Déngco 1

LV /STOP
- LSI, LS2: Cong tac hanh trinh

- S1, S2: B4o bon 1 day va can

- S3, S4: Bao bon nguyén lidu day va can




2. Yéu cdu thwe hanh:.
- V& gian d6 thoi gian
- V& mach dong luc va so dd két ndi PLC véi thiét bi ngoai vi
- Viét chuong trinh diéu khién
- Chay mé phdong chuong trinh
Bai 8:

1. Yéu cdu cong nghé:

- Viét 1 chuong trinh diéu khién

dén giao thong cho nga tu Cau Moi

¢ Bién Hoa, dén hoat dong nhu

Sau.

+ C6 thé thay d6i dugc thoi gian
cho dén xanh tuyén 1 va tuyén 2.

+ Vang tuyén 1 va tuyén 2 co gia
tri mdc dinh 1a 5 giay.

+ Xanh tuyénl, tuyén 2 c6 gia tri
mac dinh la 15 giay.

+ Vang tuyén 1 va tuyén 2 1a 5
giay.

2. Yéu cau thuwe hanh:.

- V& gian do thoi gian

- V& mach dong luc va so d6 két n6i PLC voi thiét bi ngoai vi

- Viét chuong trinh diéu khién

- Chay mo6 phong chuong trinh

Bai 9:

1. Yéu ciu cong nghé:

Viét chuong trinh diéu khién mot chudng bao tiét hoc theo yéu cau sau:
- Chu Nhat chuéng khong kéu.

- Tur 7h00°00” dén 7h00°10” chudng kéu bao vao gio hoc.

- T 9h00°00” dén 9h00°08” chudng kéu bao giv giai lao.

- T 9h15°00” dén 9h15°10” chudng kéu bao vao gio hoc.

- Tur 11h00°00” dén 11h00°20” chudng kéu bao gio hoc két thuc.
2. Yéu cdu thuwe hanh:.

- V& gian d6 thoi gian



- V& mach dong luc va so d6 két ndéi PLC véi thiét bi ngoai vi
- Viét chuong trinh diéu khién

> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 1
+ Noi dung:
+ Vé kién thire: Trinh bay diweoc cdc lién két logic, cdc lénh ghi /x6a, trinh
bay duoc nguyén ly lam viéc cua Timer, Counter
+ Vé ky nang: sir dung thanh thao cdc 1énh logic, timer, counter
+ Vé thdi d¢: Bam bdo an todn va vé sinh cong nghiép
+ Phuong phap:
+ Vé kién thirc: Puoc danh gid bang hinh thirc kiém tra viét, trdc nghiém.
+ Vé kj nang: Pdanh gid ky ndng thwe hanh
+ Vé thai dé: Rén luyén tinh ty mi, chinh xdc, an toan va vé sinh céng nghiép



BAI 4: CAC PHEP TOAN SO CUA PLC
Gidi thi¢u:
- Dé c6 thé thuc hién duge mot chuong trinh diéu khién PLC phai co tinh ndng
nhu mdt may tinh, nghia 1a phai c6 mot bo vi xir Iy (CPU), mot hé diéu hanh, bo
nhd dé luu chuong trinh didu khién dit lidu va cac cdng vao /ra dé giao tiép dugc
v6i d6i twong diéu khién va dé trao d6i thong tin v6i moi trudng xung quanh.
Bén canh d6 nhim phuc vu bai toan diéu khién s6 PLC con phai c6 thém cac
khéi chirc nang dic biét nhu bd dém (Counter), bd thoi gian (Time)... va nhimng
khéi ham chuyén dyung
Muc tiéu:
- Trinh bay duoc nguyén 1y hoat dong cac phép toan sd cua PLC theo ndi dung
da hoc.
- Kiém tra, xir Iy chtrc ning toan s6 ctia PLC dat yéu cau k¥ thuat.
- Rén luyén tinh ty mi, chinh xac, an toan va v¢ sinh cong nghiép
Noi dung cua bai: Thoi gian:12 gio (LT: 6 gio; TH: 6 gio)
4.1. Chirc ning truyén din
Muc tiéu:
- Két noéi PG/PC véi §7-200
» Tong quan vé CP243-11T
+ Cho phép S7-200 giao tiép v6i mang IE (Industrial Ethernet).
+ Cho phép S7-200 duoc 1ap trinh, chuan doan 15i va cu hinh tir xa.
+ Cung cép kha ning giao tiép OPC server
+ Cung cap kha nang giao tiép qua Email va theo di trang thai PLC qua
Web Browser.
+ Hb tro cac PLC 222, 224, 226 va 226 XM (ver 1.1 trd 1én)
» Cac chuian twong thich véi CP 243-1 1T
+ CP 243-11T tuong thich véi cac chuan
+ S7 XPUT/XGET va S7 READ/WRITE
+ S7-200 1/0O Bus
+ HTTP 1.0 theo tiéu chuan RFC1945
+ FTP theo tiéu chuan RFC959
+SMTP theo tiéu chuan RFC2821/RFC2822 (email)
+ Mobi module c6 mot dia chi MAC cé dinh, dia chi IP va Subnet
Mask phai dat ttr BOOTP hoac phai dugc cdu hinh
» Cac chirc ning cua CP243-11T
+ Chirc nang giao tiép
+ Truyén thong dir liéu theo chuan Ethernet cong nghiép (dwa theo giao thirc
TCP/IP), str dung jack RJ45.
+Dé dang két nbi S7-200
+Cho phép xay dung hé théng diéu khién phan tan.



+Cho phép truyén thong dong thoi véi 8 PLC S7-200
+Cho phép két n6i OPC Server
+Cho phép diéu hanh mang mot cach don gian
+Cung cap cac dich vu XPUT/XGET va READ/WRITE dé két ndi client va
server...
+Giao tiép 10/100 Mbps & ché d6 Half Duplex va Full Duplex
+ Chtrc nang IT
+ Cho phép chura files
+ Cho phép st dung SMTP dé giri email va cac bién nhung. (t5i da 32 email
voi 1024 ki ty/email).
+ Cung cép céc dich vu FTP server va FTP client
+ Cung cap dich vu HTTP dé xay dung web theo ddi PLC tir xa (ti da 4 két
nbi)
+ HJ tro Java va ciu hinh quyén truy cap
» Két néi PG/PC véi S7-200
+ Yéu cau
+ Card mang dugc cai dat trén may c6 PG/PC va két néi TCP/IP dén
CP243-1IT (qua router, firewall...)
+ Step 7 — Microwin (v3.2.3 tr¢ 1é€n)
+ CP 243-11T duoc géan cho dia chi dung
» Cic loai truyén thong hd tro béi CP 243-11T
+ Giao tiép v6i Step 7 — Microwin 32 (CP243: server, Step 7
Micro/WIN: client)
+ Giao tiép v6i cac linh kién khac cua ho S7
+ Ghép nbi véi cac phan mém OPC server trén may c6 PG/PC
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+ Ho tro két no1 véi email server

+ Giao tiép véi FTP client va FTP server




+ Giao tiép truc tiép véi Web Browser.
» Co ban vé céc loai truyén thong IT
- Email
FTP Server
FTP Client
Web Browser
a. Email
+ Str dung STMP dé diéu khién viéc giri/ nhan mail.
+ Pinh dang Email: ASCII (c6 thé giri dit liéu nhing)
+ CP 243-1IT ¢6 thé duoc cAu hinh dé gl email dén mot mail server va sau
d6 mail server nay s& guri dén dja chi nguoi nhan.
+ Khong hd tro nhan mail.
+ Cau trac mot email:
+ S4 thir ty email
+ Dia chi email noi nhan
+ Dia chi email phu
+ Chu dé email
+ N1 dung that su cia email
b. B FTP server
+ CP 243-1IT ¢6 thé hoat dong nhu mot FTP server va chi giri/nhan
dir 1iéu khi c6 yéu cau tir FTP client.
+ Client phai st dung Password va Username dé truy cdp Client (ciu
hinh bai Step7-Microwin 32)
+ Ty dong Logout néu két ndi Client-Server bi mét trong 60s
C. FTP Client
+ Khi 14 FTP Client CP-243 IT c6 thé chuyén cac dit liéu trong S7-
200 dén FTP server va nguoc lai
+ HO tro x0a file ra khoi FTP server
+ Cau hinh cho FTP Client bao gdm cac ndi dung:
+ S tht tu cua tac vu FTP
+ Dia chi ctia FTP server s& truy cap dén.
+ Username va Password duoc sir dung dé truy cap FTP server.
+ Duong dan cua file s& truy cap.
+ Loai cong vi¢c (Read Files, Write Files, Delete Files).
+ Pia chi khai dau va chiéu dai dir liéu trong data block
» Cac dau noi day trén CP243-11T
+ Pau ndi cip ngudn 24V DC va grounding
+ Jack RJ 45 — 8 chan dé ndi v6i mang Ethernet
+ Jack cam cho backplane bus
+ Cap dé két ndi cac module khac qua bus backplane
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» Cac dén chi thi

D4, ludn sang Ldi hé thong
SF Cau hinh khong diing
Do, chop hay BOOTP server
khong tim thay

Két noi Ethernet duoc

Link Xanh lién tuc thiét lap

Dir liéu dang dugc gui
RX/TX Xanh, chop di hay nhan vé qua
mang Ethernet

Module san sang dé

Run Xanh lién tuc hoat dong

Khi Step 7 Micro/WIN
dang duy tri mot két ndi
dén S7-200 thdng qua
CP 243-1IT

CFG Vang lién tuc

E. Bai tip thuc hanh:

+ Yéu cau:

+ Thyc hién cdu hinh PLC S7-200 va CP243-11IT dé c6 thé download chuong
trinh qua mang Ethernet




+ Budce 1: Lién h¢ v6i quan tri mang dé duoc cép mot IP tinh, subnet mask
va gateway address hay sir dung dich vu BOOTP (DHCP server) dé duoc cap IP
dong.

+ Budc 2: tat ngudon CPU, ndi module CP243-11T vao PLC, cap ngudn cho
module nay, g& béo memory catridge.

+ Budc 3: cip ngudn cho CPU, module va thiét 1ap két nbi PPI d¢én PLC

+ Budc 4: khoi dong Step 7-Micro/WIN va ciu hinh Internet Wizard nhu
hinh v&. Cac thiét 1ap khac dé mic dinh

Fiberre! Wizaré [ I thesoet Wizasd (ETH Configuration for 1)

Modue Addes:

Plasce pslect e addens 1o snogn 1o the 0P 2031 modude I your retwodk provdes 8 BOOTP
perver 3 service that vl automatcally aio0n P addesses o statupl you may choose 1o have an
P addess asomabcaly stogred

Thes wezand vl help you defing the pissmetens bx the (P 2431 Ethenat modide The meid o e
place the configuraion n yous propct

Spaciy Modue Fration
To configure e modde, speck the nodue's poskion slhes % the PL. Cick Riead Moddes' o :
1 seach for mataled (P 231 Ethemet modies Paex [l 1 3 @

SubretMask: [ 255, 25525 0

Gatewsy Addeas [

Alow the BODTP server 1o sutomatically scogn an IP addest o the modide

Postion | Modde 0

Maodue Connaction Type
Specly the communcations conrechon e for e sodude

¢ ) Ao Detect Communcatore M

o [0 ] ot oo -

+ Budc 5: Chon File->Download dé download cdu hinh xudng PLC bao gém
IP, Subnet, Gateway va dir li¢u cAu hinh.

+ Budc 6: Trong Micro-Win chon PLC->Power up Reset.

+ Budc 7: Néi jack RJ45 vao CP243-1IT. May chay Micro-Win phai duoc
ndi vao mang LAN. Kiém tra két nbdi véi module bang lénh PING
XXX XXX XXX XXX.

C:xDocuments and Settings:Tan MNguyen>ping 192.168.1.9
Pinging 192.168.1.9 with 32 hytes of data:

Reply from 192.168.1.7: bhytes=32 time=1lms TTL=064
Reply from 192.168.1.9: hytes=32 time{ims TTL=64

Reply from 192.168.1.9: hytes=32 timed{lms TTL=64
Reply from 192.168.1.9: bytes=32 timed{lms TTL=64

Ping statistics for 192.168.1.9:

Packets: Sent = 4, Received = 4, Lost = 8 (Bx loss>.
Approximate round trip times in milli-seconds:

Minimum = Bms,. Maximum = 1ms,. Average = Bms

+ Budc 8: Sur dung Set PG/PC Interface dé chuyén PPI sang két néi LAN
voi CP243-11T



Set PG/PC Interface X]

Access Path | LLDP

Access Point of the Application:

(Standard for Micro/AWIN)

Interface Parameter Assignment Used:

'TCPAP -> Broadcom Nettieme Gig.. | | Propetties.. |
| BEIPC Adapter(PROFIBUS) A Diagnostics.. |

H3 TCP/IP -> Broadcom NetXtreme Gi
TCPAP -> IntelR) PRO/AWireless .. o

< >

(Assigning Parameters to Your NDIS CPs
with TCP/IP Protocol (RFC-1006))

|
B3 PC/PPI cable(PPI) l
i
|

Inteifaces

Add/Remove: [ Select... ]

[ Cancel J[ Help ]

+ Budc 9: Vao Communication. Cau hinh nhu hinh v&. Dén day, ta da c6 thé
download chuong trinh xuéng PLC

o x
mmlPﬁdﬁﬂﬁh:wwpmﬁdmw;mm;;dwwﬂlP Address
e53 bo une, double- 3 eriy in bedow. "fou may slso modiy TCPAP - Baoadoom Nelimeme Gi
eriiies in thiz t, delete erivies, and a4 new sddiesses lor s, Hort: hocicbiliebtd ot ho cZcEATetdd
iy 9 1. 18 E :
PLCTipe CPUZHREL 020V :
7, Double Cick
U 1o Rehesh
¥ Save sattings wit pooyect
hestwork Paramelers
< > Ikt TCPAP = Broadcom Nebireme Gig
Addeess & TSAP Propeie:
P Address Protocot TCPE
1
IRERER BEN || | e
Diasenphion for thes addiess Enter a timecut fof racahing dals. Connections with & high iraific
e vy Foscuire gy fimeont value.
Timeout 1 seconds
Do e
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+ Budce 10: Download chuong trinh xudng PLC qua CP243-11T



Ethemet Connection to Intermet module
Uz thex Dpliceys bittor bo select blosks bo dowrload

Remole IF Address: 13216819 CPU 224 REL 020N

™ Diats Log Configueations

) Click for Help and Support

' These are wizard configurations that do not mabch the attached modules. Repasition [nteligent -

(e Yy modules o et and reconfigure using the wizards.
HaTEY |
Options & I Dowmioad Cancel |

Options

i Program Block Ta: PLC

i DataBlock Ta:PLC

W Swstern Block To:FLC

™ Recipes

v Clote dialog on success
W Prompt onALN o STOP

4.2. Chirc nang so sanh
Muc ti€u:

- Hiéu dwoc cach so sanh theo kiéu byte, Interger, Real

- Khi 1ap trinh, néu cac quyét dinh vé diéu khién duoc thuc hién dya trén
két qua cua viéc so sanh thi cé thé st dung 1énh so sanh theo Byte, Word

hay DWord cua S7-200.

- LAD sur dung 1énh so sanh dé so sanh cac gia tri caa byte, word hay

DWord (giéa tri thuc hoac nguyén).

- Nhitng 1énh so sanh thudng 1a: so sanh nho hon hoidc biang (<=); so sanh

bang (= =) va so sanh 16n hon hoic bang (>=).

- Khi so sanh gia tri ctia byte thi khong can phai dé y dén ddu cua toan
hang, nguoc lai khi so sanh céc tir hay tir kép véi nhau thi phai dé y dén dau

ctia toan hang 1a bit cao nhat trong tir hodc tir kép.

So sanh kiéu Byte

M0 ta chirc nang l1énh

A

STL | LDB=IN1 IN2

Dang lénh
L Lénh so sanh ]aéng s€ lam cho tiép diém
A dong khi IN1 bang IN2 (IN1,IN2 kiéu Byte)

Toan hang: IN1,IN2: VB,IB,

QB,MB,SMB, AC,Const,*VD,*AC




L Lénh so sanh bang s& lam cho tiép diém
N1 dong khi IN1 biang IN2 (INLIN2 kiéu
A - g g >
b _l - I_ Word) va nguoc lai
M2
Toéan hang: IN1,IN2: VW,IW MW, ,SMW,
AC, Const, T,C,AIW, *VD,*AC
STL | LDW=IN1 IN2
L Lénh so sanh bang lam cho tiép giiém dong
A " khi IN1 bang IN2 (IN1,IN2 kiéu Double
_l 0 I_ Word) va nguoc lai
D M2
Toan hang:IN1,IN2: VD,ID ,MD,SMD,
STL |LDD=1IN1 IN2 | AC, Const,HC,*VD, *AC
L I IN1 Lénh so sanh bang 1am tiép diém dong khi
A | =R IN1 bang IN2 (IN1,IN2 kiéu Real s6 thuc)
N2 va nguoc lai
D
Toan hang:IN1,IN2: VD, ID, QD, MD,
STL |LDR=IN1IN2 | smD, AC, HC, *AC Const, *VD
L 1 Lénh so sanh 16n hon hogc bang s& lam cho
—-B— tiép diém dong khi IN1 bang IN2 (IN1,IN2
nz kicu Byte)
D
Toan hang: IN1,IN2: VB,IB,
STL |LDB >= IN1 QB,MB,SMB, AC, Const,*VD,*AC
IN2
L 01 Lénh so sanh 16n hon hodc bang s& lam cho
A |)-1}— | ti€p diém dong khi IN1 bang IN2 (IN1,IN2
n? kiéu Word)
D
Toan hang: IN1,IN2: VW, IW MW ,SMW,
STL |LDW >= IN1| AC, Const,T,C,AIW, *VD,*AC
IN2
L 1 Lénh so sanh 16n hon hodc bang s& lam cho
—-p}— tiép diém dong khi IN1 bang IN2 (IN1,IN2
n? kiéu Dword)

O




STL |LDD >= |IN1|Toan hang: IN1,IN2: VD,ID
IN2 ,MD,SMD,AC, Const,HC,*VD, *AC
L Lénh so sanh 16n hon hodc bang s& lam cho
A nl tiép diém dong khi IN1 bang IN2 (IN1,IN2
P=R— | kiéu Real)
D nd
Toan hang: IN1,IN2: VD, ID, QD,MD,
STL |L|\[|)2R >= IN1/smD,AC, HC, *AC Constant,*VD,
L ) Lénh so sanh nho hon hodc bang s& 1am cho
A |<“=B|_ tiép diém dong khi IN1 bang IN2 (IN1,IN2
D n2 kiéu Byte)
Toan hang: IN1,IN2:
STL II-I\?ZB <= IN1|vB,IB,QB,MB,SMB, AC,Const,*VD,*AC
L nl Lénh so sanh nho hon hodc bang s& 1am cho
[=I— " 14iép diém dong khi N1 bang IN2 (IN1,IN2
kiéu Word)
D
STL |LDW <= [IN1|Toan hang: INL1,IN2: VW,IW,MW,SMW,
IN2 AC,Const, T,C,AIW, *VD,*AC
L ni Lénh so sanh nho hon hodc bang s& lam cho
D <=p}— | tiép diem dong khi IN1 bang IN2 (IN1,IN2
nz kiéu Dword)
A
Toan hang:IN1,IN2: VD,ID ,MD,SMD,
AC, Const,HC,*VD, *AC
STL |LDD <= 1IN1
IN2
L nl Lénh so sanh nho hon hodc bang s& 1am cho
A <= =] tiép diém dong khi IN1 bang IN2 (IN1,IN2
n? kiéu Real)
D
Toan hang:IN1,IN2: VD, ID, QD, MD,
SMD, AC, HC, *AC Constant, *VD,

So sanh kiéu INT




Mo ta chirc niang I€nh

Dang lénh
L Lénh so sanh ]:)ﬁng s€ lam cho tiép diém
A A dong khi IN1 bang IN2 (IN1,IN2 ki¢u Byte)
D _l =B I_
Iz Toan hang: IN1,IN2: VB,IB,
QB,MB,SMB, AC,Const,*VD,*AC
STL | LDB=IN1 IN2
L Lénh so sanh bang s& lam cho tiép diém
M1 dong khi IN1 biang IN2 (INLIN2 kiéu
A - g g ’
5 _l - I_ Word) va nguoc lai
M2
Toan hang: IN1,IN2: VW,IW MW,SMW,
AC, Const, T,C,AIW, *VD,*AC
STL | LDW=IN1 IN2
L Lénh so sanh bang lam cho tiép diém dong
Ird1 . N <2
khi IN1 bang IN2 (INI,IN2 kiéu Double
A e )
— -0 I_ Word) va nguoc lai
D M2
Toan hang:IN1,IN2: VD,ID ,MD,SMD,
STL |LDD=IN1 IN2 | AC Const,HC,*VD, *AC
L N1 Lénh so sanh bang 1am tiép diém dong khi
A —]-=l— | INI bing IN2 (IN1,IN2 kiéu Real sé thuc)
IN2 va nguoc lai
D
Toan hang:IN1,IN2: VD, ID, QD, MD,
STL |LDR=IN1IN2 | sMD, AC, HC, *AC Const, *VD
L ni L@nh 50 sanh 16n hon hoég br?lng s€ lam cho
—-l— tiep diém dong khi IN1 bang IN2 (IN1,IN2
nZ kiéu Byte)
D
Toan hang: IN1,IN2: VB,IB,
STL |LDB >= |IN1 QB,MB,SMB, AC, COﬂSt,*VD,*AC
IN2
L 01 Lénh so sanh 16n hon hodc bang s& lam cho
A S — tiép diém dong khi IN1 bang IN2 (IN1,IN2
nz kiéu Word)




STL |LDW >= IN1 | Toan hang: IN1,IN2: VW,IW MW,SMW,
IN2 AC, Const, T,C,AIW, *VD,*AC
L o Lénh so sanh 16n hon hodc bang s& lam cho
A — p-pp— tiép diém dong khi IN1 bang IN2 (IN1,IN2
n? kiéu Dword)
D
Toan hang: IN1,IN2: VD,ID
STL |L|\[|)2D >= IN1| MD,SMD,AC, Const,HC,*VD, *AC
L Lénh so sanh 16n hon hodc bang s& lam cho
A | ﬂ_lR L tiép diém dong khi IN1 bang IN2 (IN1,IN2
a kiéu Real)
D n2
Toan hang: IN1,IN2: VD, ID, QD,MD,
STL II-I\?ZR >= IN1|SMD,AC, HC, *AC Constant,*VD,
L ) Lénh so sanh nho hon hogc bang s& 1am cho
|<“= sl |tiép diem dong khi IN1 bang IN2 (IN1,IN2
5 n2 kicu Byte)
Toan hang: IN1,IN2:
STL II_I\IIDZB <= IN1vB,IB,Q0B,MB,SMB, AC,Const,*VD,*AC
L nl Lénh so sanh nho hon hoédc bang s& 1am cho
A [=I— 14iép diém déng khi IN1 bing IN2 (IN1,IN2
kiéu Word)
D
STL |LDW <= IN1|Toan hang: INLIN2: VW,IW,MW,SMW,
IN2 AC,Const, T,C,AIW, *VD,*AC
L ni Lénh so sanh nho hon hodc bang s& 1am cho
D <=D|— | tiép diém dong khi IN1 bang IN2 (IN1,IN2
ne kiéu Dword)
A
Toan hang:IN1,IN2: VD,ID ,MD,SMD,
AC, Const,HC,*VD, *AC
STL |LDD <= IN1

IN2




Lénh so sanh nho hon hoac béng s€ lam cho

L InlI

(=R
A In2I
D

tiép diém dong khi IN1 bang IN2 (IN1,IN2
kiéu Real)

Toan hang:IN1,IN2: VD, ID, QD, MD,
SMD, AC, HC, *AC Constant, *VD,

- Trong STL nhiing I¢énh so sanh thyc hi¢n phép so sdnh byte, Word hay
DWord. Cin ctr vao kiéu so sanh (<=, = =, >=), két qua cta phép so sanh co gia
tri bang 0 (néu dung) hoic bang 1 (néu sai) nén né co6 thé duoc két hop cung cac
lénh LD, A, O. Dé tao ra duoc cac phép so sanh ma S7-200 khéng c6 1énh so
sanh twong tng (nhu so sanh khong bang nhau <>, so sanh nho hon <, hoic so

sanh 16n hon >) ta c6 thé két hop 1énh NOT véi cac 1énh da co (= =, >=, <=)

Vi du:

Metwork 1 Compare Instructions

| &n Emample of compare byte

0.0
| |

MEB10 oo

FMB10 Loz

Hoat dong:

-
il
m

F ¥

Ly

Ngb ra Q0.0 c6 dién khi dat du 2 diéu kién sau:

Ng6 vao 10.0 ¢ murc 1

- Gia tri trong MB10 bang 30

Ngb ra Q0.1 c6 dién khi dat du 2 diéu kién sau:

Ngo vao 10.0 ¢ muc 1

- Gia tri trong MB10 nhé hon hoic bang 30

Ngd ra Q0.2 c6 dién khi dat du 2 diéu kién sau:

Ngo vao 10.0 ¢ muc 1

- Gia tri trong MB10 16n hon hoic bang 30




4. 3. Pong ho thoi gian thue.
Muc tiéu:
- Ndm duoc cdc 1énh dich chuyén

Dang 1¢nh M@ ti chike ning Ignh
L Sao chép ndi dung cua byte IN sang
A MOV_B ouT
— EN
D
Toan hang:IN:VB, IB, QB,MB, SMB,
418 ouT| SB, AC,Cons, *VD,*AC
OUT:VB,IB,QB, MB, SMB, SB, AC,
STL | MOVB IN OUT |*yp *AC
L Sao chép ndi dung cua Word IN sang
MOY_W
A —1EN ouT
D
dIN  ouTl Toan hang:IN:VW,T,C,IW,QW, MW,
SMW, SW AC, AIW,Const,*VD,*AC
OUT:VW, T, C, IW, QW, MW, SMW,
STL | MOVW IN OUT

SW, AC, AQW, *VD, *AC

Sao chép ndi dung cua Dword(Double

A —EHHOTLDH Word) IN sang OUT
D IN:VD,ID,QD,MD, SD,SMD,HC,HC,
i F— *VD, *AC,&VB,&IB, &0QB, &MB, &T,
&C, &SB, Const
OuT:VD,ID,QD,MD, SD, SMD,
STL |MOVD IN OoUT |AC*VD,*AC
L Sao chép noi dung cua Real (sb thuc) IN
A N_— sang OUT
—EN
D
Toan hang:IN:VD,ID,QD,MD, SD,
E O0Tr SMD,AC, Cons, *VD,*AC
OUT:VD, ID, QD, MD, SMD, SD, AC,
STL | MOVR IN OUT |*VD, *AC




Chep ndi dung cia mot mang Byte bat
dau tir dia chi byte IN va c6 N phan tu

A Sl
5 ) EB&KHOH_B sang mQt mang bat dau tr OUT
I
1y oprl | Toan hang:IN: VB, IB, QB, MB, SMB
SB, *VD, *AC
OUT: VB,IB,QB, MB, SMB,SB, *VD,
*AC
STL |BMB IN OUT N |N: VB, IB, QB, MB, SMB, SB,
AC,Cons, *VD, *AC
L Chep ndi dung cua mot mang Word bat
A dau tir dia chi byte IN va c6 N phén tu
5 E%IHIOH_H sang mot mang bat dau tr OUT
1
. ouT Toan hang:IN: VW, T,CIW,QW, MW,
| | SMW,SW, AIW, *VD, *AC
OuUT: VW,T,C,IW, QW,
MW,SMW,SW, AQW, *VD,*AC
N: VB,IB,QB,MB, SB,SMB,AC, Const ,
STL |[BMW IN OUT | *yp *AC
N
L Chep noi dung cua mot mang Dword bat
A dau tir dia chi byte IN va c6 N phén tu
ELFHOV D sang mOt mang bat dau tr OUT
D —EN -
T Toin hang:IN:VD,ID,QD,MD, SMD,
1 9T | SD,*VD, *AC
OUT: VD,ID,QD, MD, SMD, SD, *VD,
*AC
N: VB,I1B,QB,MB, SMB,SB,AC, Const,
STL [BMD IN OUT N | *VD, *AC
L Hoan d6i ndi dung ctia Byte sang Byte
A ey AP cao va nguoc lai cia tur IN
D
—IH Toan hang:IN:VW, T, C, IW, QW,

MW, SMW, SW, AC, *VD, *AC




Muc tiéu:
- Hiéu dwoc cdc chire ndng chuyén doi
Lénh chuyén d6i s6 nguyén hé thap luc phan sang led 7 doan:

Dang LAD: Dang STL.:
SEG
—EN SEG VB0, VB0

yEOIN OUTFVED

Y nghia:

- Lénh nay c6 tac dung chuyén doi cac sb trong hé thap luc phan tir 0 dén F
chtra trong 4 Bit thap cua byte c6 dia chi ¢ ngd vao IN thanh gia tri BIT chua
trong 8 bit cua byte c6 dia chi & ngd ra OUT tuong trng v6i thanh led 7 doan .
Trong 1€nh nay byte c6 dia chi & ngd vao IN va byte c6 dia chi & ngd ra OUT co
thé cung dia chi va ndm trong nhitng vling sau:

IN: VB, IB, QB, MB, SMB,AC, const
OUT: VB, IB,AB,MB,SMB,AC

Vi du:
Dang LAT: Dang STL:
mo. MOV_W
— | EN LD 100
MOVIWW +3, VWO
LI I0.1
31N OUT v SEG VEBO, ACO
o1 SEG
— } EN
weo-{ 1IN OUT Faco
Giai thich:

- Khi tiép diém 10.0 dong thi s 7 dugc ghi vao VWO, sau dé tiép diém 10.1
dong thi gia tri chira trong 4 bit thip cua byte VB0 chuyén thanh 8 bit chua
trong thanh ghi ACO0. Ta c6 thé minh hoa theo bit nhu sau:



VE1 VEBD

W0 glooojolofojoyopopopopopof1l
VEI VEO

olojoloporor1l

SEG g fedcba

ACO 0 ol oraf 1111

Lénh chuyén d6i sé ma BCD sang sé nguyén:

Dang LAD: Dang STL.:

BCD 1
—EN BCDI VWO

Wi/ IN QUT D

Y nghia:
- Lénh nay thuc hién phép bién d6i mot s6 nhi thap phan 16 bit chta trong
word ¢6 dia chi & ngd vao IN sang sb nguyén 16 bit chtra trong word c6 dia chi
& ngo ra OUT. Dac bi¢t & day word c6 dia chi & ngd vao IN va word c6 dia chi &
ngd ra OUT c6 thé cing mot dia chi. Pia chi nay thudng nam trong cac ving
Sau.
IN: VW, T, C, IW, QW, MW, SMW, AC, AIW, const
OUT: VW, T, C, IW, QW, MW, SMW, AC.

Vi du:



— | EN
LD 100
MOVW +1124 ACO
11244IN__ OUT}aco LD 101
BECDI ACOD
10.1 BCD 1
— | EN
aco{IN  ouTlaco
Giai thich:

Khi 10.0 dong , gia tri 1124 theo ma BCD 1a 0001 0001 0010 0100 dwoc ghi
vao dia chi ACO. Tiép diém 10.1 dong thi gia tri BCD dé dugc chuyén sang sb

nguyén va luu vao ACO. Ta biéu dién theo bit nhu sau:

MOV ACO
MaBCD |00]0f1 010} 01 0l 0|10 0] 1
& BCD-I ACO
Songuyen | 0| 0| 0 O 0] 1] 0{0 0/ 1)1]0 0] 1
ACO=1024+64+32+4=1124
Lénh chuyén doi s6 nguyén sang ma BCD
Dang LAD: Dang STL:
1 BCD i
R IBCD VWO
Wwwig IN OUTpPwwi

Y nghia:

- Lénh nay thyc hién phép bién doi mot sé nguyén 16 bit chira trong word c6
dia chi & ngd vao IN sang s nhi thap phan 16 bit chira trong word c6 dia chi &
ngd ra OUT. Pac biét & day word c6 dia chi & ngd vao IN va word co6 dia chi &

ngd ra OUT co thé

cung mot dia chi.

- bia chi nay thuong nam trong cac vung sau:

IN: VW, T, C, IW, QW, MW, SMW, AC, AIW, const

OuUT: VW, T, C, IW, QW, MW, SMW, AC.
Lénh chuyén doi sé nguyén sang sé thuc:




Dang LAD: Dang STL:

DTR VDO, VDO
DI_REAL
—EN
Y nghia: vDOqIN _ OUTkvoo i
- Lénhmay thuchién phép bremdor mot so nguyen 32 bit co dia cht omgd vao

IN thanh sé thuc 32 bit 1di ghi vao Dword c6 dia chi & ngd ra OUT. Trong do
toan hang IN va OUT co thé cung dia chi va thuoc mdt trong cac vung sau:

IN: VD, ID, QD, MD, SMD, AC, HC, const

OuUT: VD, ID, QD, MD, SMD, AC

Lénh chuyén ddi so thue sang s6 nguyén:

Dang LAD: Dang STL.

TRUNC
—EN TRUNC VDO, VDO

YDoIN COUT Do

Y nghia:
- Lénh nay thuc hién phép bién d6i mot s thuc 32 bit chira trong Dword ¢6
dia chi & ngd vao IN thanh sd nguyén 32 bit rdi ghi vao Dword c6 dia chi &
ngd ra OUT. Trong d6 toan hang IN va OUT co6 thé cung dia chi va thudc
MOt trong cac vung sau:

IN: VD, ID, QD, MD, SMD, AC, HC, const
OUT: VD, ID, QD, MD, SMD, AC.

Chirc nang toan hoc
Muc tiéu:
- Nam dwoc cac chuc nang toan hoc

Dang lénh Mo ta chirc nang Iénh




Lénh cong hai sé nguyén 16 bit IN1 va IN2

A gy AOP-T két qua 1a mot sé nguyén OUT 16 bit. Trong
D STL thi két qua ghi vao IN1
- IN1
INZ2 OUTL
Toan hang:IN1,IN2:VW, T, C, IW, QW,
MW, SMW, SW, AC, AIW, Constan, *VD,
ST | +1IN1IN2 *AC
L OUT:VW,T,C, IW, QW, MW, SMW, SW,
AC, *VD, *AC
L Lénh cong hai s6 nguyén 32 bit IN1 va IN2
A D0 DI két qua 1a mot s6 nguyén OUT 32 bit. Trong
D ™ STL thi két qua ghi vao IN1
JIN1
{INZ2 OUT|L
Toan hang:IN1,IN2: VD,ID, QD, MD, SMD,
SD, AC, HC, Constant, *VD, *AC
ST | +D IN1IN2 OUT:VD, ID, QD, MD, SMD, SD, AC, *VD,
I_ *AC
L Lénh cong hai sb thuc 32 bit IN1 va IN2 két
A _ [ R qua 1a mot s6 thue OUT 32 bit. Trong STL thi
D két qua ghi vao IN1
| IH1
—IH2 OQUTEL
Toan hang:IN1, IN2: VD, ID, QD, MD,
SMD, SD, AC, Constant, *VD, *AC
ST |+RIN1IN2 OUT: VD, ID, QD, MD, SMD, SD, AC, *VD,
I_ *AC
L — Lénh trir hai s6 nguyén 16 bit IN1 va IN2 két
A —En qua 1a mot s6 nguyén OUT 16 bit. Trong STL
D i thi két qua ghi vao IN1
—JIN2 OUT|L
Toan hang:IN1,IN2:VW,T,C, W,
QW,MW,SMW, SW, AC,AIW, Cons, *VD,
ST |[-1IN1IN2 *AC
L

OUT:VW,T,C, IW, QW, MW, SMW, SW,
AC, *VD, *AC




o >»

—{IH1

—INZ2 OUTEL

SUE DI

-DIN1

IN2

Lénh trir hai s6 nguyén 32 bit IN1 va IN2 két
qua 1a mot s6 nguyén OUT 32 bit. Trong STL
thi két qua ghi vao IN1

Toan hang:IN1,IN2:VD, ID, QD, MD, SMD,
SD, AC, HC, Constant, *VD, *AC

OUT:VD, ID, @D, MD, SMD, SD, AC, *VD,
*AC

—EN

-JIH1

— IN2 OUT|

SOE R

-R IN1

IN2

Lénh trir hai s6 thuc 32 bit IN1 va IN2 két qua
1a mot sé thuc OUT 32 bit. Trong STL thi két
qua ghi vao IN1

Toan hang:IN1,IN2:VD,ID,
QD,MD,SMD,SD, AC, Const,*VD,*AC

OUT:VD, ID, QD, MD, SMD, SD, AC, *VD,
*AC

—{INH1

—{ IN2 OUT|

ML

MUL IN1 IN2

Lénh thuc hién phép nhan giita hai s6 nguyén
16 Bit IN1 va IN2 va cho két qua 32 Bit ghi
vao tu kép 32 bit OUT, con trong STL thi ghi
vao IN2

Toan hang:IN1,IN2:VW,T,C, IW, QW ,MW,
SMW, SW, AC, AIW, Const, *VVD, *AC

OUT:VD, ID, QD, MD, SMD, SD, AC, *VD,
*AC

>

— IH1

1 IN2

OUT|

*RIN1

IN2

Lénh thuc hién phép nhan gifra hai s6 thuc 32
bit IN1 va IN2 va cho 1a sé thuc 32 Bit ghi vao
tor kép OUT, con trong STL thi ghi vao IN2

Toan hang:IN1,IN2:VD,ID, QD, MD,SMD,
SD, AC, Const,*VD,*AC

OUT:VD, ID, @D, MD, SMD, SD, AC, *VD,
*AC




Lénh thuc hién phép chia giita hai sé nguyén

A T 16 bit IN1 va IN2 va cho két qua 1a sb thuc 32
D I bit ghi vao tir kép OUT, con trong STL thi ghi
{1n1 vao IN2
J1wz  outh
Toan hang:IN1,IN2:VW,T,C, IW,QW,MW,
* *
ST | DIV INL IN2 SMW, SW, AC, AIW, Constant,*VD,*AC
L OuUT:VvD,ID,QD, MD, SMD, SD, AC, *VD,
*AC
L — Lénh thyc hién phép nhén giira hai s6 thuc 32
A —EN bit IN1 va IN2 va cho két qua 1a sb thyc ghi
D A vao tur kép 32 bit OUT, trong STL thi ghi vao
IN2
1wz ouTh
ST | /RINTIN? Toan hang:IN1,IN2:VVD,ID,QD,
L MD,SMD,SD,AC, Const,*VD, *AC
OouT:vD,ID,QD, MD, SMD,SD,AC, *VD,
*AC
L Lénh tang gia tri Bit IN 1én mot don vi két qua
A B ghi vao OUT. Trong STL két qua ghi vao IN
D lubn
— IH QOuUT -
Toan hang:IN:VB,IB,QB,MB, SMB, SB,
ST | INCBIN AC, Const,*VD, *AC
L OUT:VB,IB,QB, MB, SMB, SB, AC, *VD,
*AC
L . Lénh tang gia tri Word IN 1én mot don vi két
A —EN qua ghi vao OUT. Trong STL két qua ghi vao
D IN ludn
1w ootk
Toan hang:IN:VW,T,C,IW, QW, MW,
ST | INCW IN SMW, SW, AC, AIW, Const, *VVD, *AC
L OuT:VW,T,C, IW, QW, MW, SMW,

SW,AC,*VD, *AC




o >»

IHC D

—{ IN OUT -

INCD IN

Lénh tang gia tri Double Word IN 1én mdt don
vi két qua ghi vao OUT. Trong STL két qua
ghi vao IN

Toan hang:IN:VD,ID,QD, MD, SMD, SD,
AC, HC, Const, *VD, *AC

OUT:VD, ID, @D, MD, SMD, SD, AC, *VD,
*AC

O > rC | rwm

LEC B

—{ IH OuT

DECB IN

Lénh giam gia tri Bit IN di mot don vi két qua
ghi vao OUT. Trong STL két qua ghi vao IN

Toan hang:IN:VB, 1B, QB, MB, SMB, SB,
AC, Constant, *VD, *AC

OUT:VB, IB, QB, MB, SMB, SB, AC, *VD,
*AC

O > rC|rwm

CEC_W

— IN ouoTE

DECW IN

Lénh giam gia tri Word IN di mot don vi két
qua ghi vao OUT. Trong STL két qua ghi vao
IN

Toan hang: [IN:VW,T,C,IW, QW,MW,
SMW,SW,AC,AIW, Const,*VD,*AC

ouT: VW,T.C, IW, QW MW,SMW,SW,
AC,*VD,*AC

O >» rjrm

DEC D

— IN ouT -

DECD IN

Lénh giam gia tri Double Word IN di mdt don
vi két qua ghi vao OUT. Trong STL két qua
ghi vao IN

Toan hang:IN:VD, ID, QD, MD, SMD, SD,
AC, HC, Const, *VD, *AC

OouT:vDb,ID,QD, MD,SMD,SD,AC, *VD,
*AC




L Lénh thuc hién vié¢c 1ay can bac hai cia mot s6

A gy FT IN két qua ghi vao s6 OUT 32 bit
D Toan hang:IN:VD,ID,QD, MD, SMD,SD,
AC, Const,*VD, *AC
18 ouTk

OUT:VD, ID, QD, MD, SMD,SD, AC, *VD,
*AC

> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 1
+ Noi dung:
-+ Vé kién thirc: Trinh bay dwoc nguyén Iy hoat ddng cdc phép todn sé ciia
PLC theo noi dung da hoc.
+ Vé ky néng: Kiém tra, xir Iy chirc ndng todn sé ciia PLC dat yéu cau ky thudt.
+ Vé thai dé: Bam bdo an toan va vé sinh céng nghiép
# Phuong phap:
+ Vé kién thirc: Puoc ddnh gid bang hinh thire kiém tra viét, trdac nghiém.
+ Vé kj nang: Ddanh gid ky ndng thwe hanh
+ Vé thai dé: Rén luyén tinh ty mi, chinh xdc, an toan va vé sinh céng nghiép



BAI 5: XU LY TiN HIEU ANALOG
Gioi thiéu:
- Tin hiéu analog la tin hiéu lién tuc,dd thi biéu dién tin hiéu analog la mot
duong lién tuc(vi du sin,cos,hodc duong cong 1én xudng bat ky),analog co nghia
la tuong tu, tuong tu c6 nghia Ia tin hi¢u luc sau cling c6 dang tuwong tu nhu luc
trude d6, nhung khong c6 nghia 1a gidng nhau hoan toan ma chi twong tu vé ban
chat tin hiéu,nhung s& khac vé cuong do tin hiéu luc sau so véi luc trude. Trong
thiét bi dién tin hiéu analog 1a dong dién,trong cudc sdng analog co thé 1a tin
hiéu 4m thanh ta nghe,hinh anh ta thiy,trong vién thong 1a song dién tir (tirc 4nh
sang khong nhin thay)...
- Tin hi¢u analog cho plc thi c6 nhiéu loai vé mit vat Iy nhu: 0-10Vdc, 4-
20mA, RTD, T/C,...Dé xur 1y tin hiéu Analog khi doc vé PLC thi can dé y dén do
phan giai dau vao 1a 11bit + 1bit dau, 12bit hay 16bit.
Muc tiéeu:
- Trinh bay dugc nguyén 1y hoat dong, dac tinh va pham vi ting dung céc bd
dém theo ndi dung d3 hoc.
- Kiém tra, stra chita cac két nbi hodc chuong trinh xir 1y ding yéu cau k¥
thuat.
- Rén luyén tinh ty mi, chinh xéc, an toan va v¢ sinh cong nghiép

Noi dung cua bai: Thoi gian: 40 gio (LT: 18 gio; TH: 22 gio)
5.1. Tin hi¢u Analog
Muc tiéu:

- Hiéu dwoc tin vao analog

- Hiéu dwoc tin hiéu ra analog

- Tin hiéu s6 (digital) 14 dang tin hiéu nhi phan logic 1 — 0 v&i thoi gian bién
thién giira 2 mirc 1a dot bién (v cing ngan) nén tin hiéu co thé duoc coi la gian
doan vé bién do. Khac véi tin hiéu sb thi tin hiéu trong tu (analog) bién doi lién
tuc theo thoi gian trong khoang bién thién (dai giéi han). Tin hiéu analog c6 rat
nhiéu dai luong tuy nhién trong xir Iy analog ctia PLC ta chi quan tdm dén céc
dai luong nhu dién ap, dong dién, dién tro,...hinh 6.1

Analog signal{example)

Analog Signal -
) ~~ S\
15 — ——
= =T S | | | — |
- I':IE 1 2 3 4 £ 5] T a8 1; W
by \/ \]\ oo i
-5 )
Chuyén doi tin hiéu: Hinh 6.1.Tin hiéu analog

- C6 dang chuyén d6i sau day:
+ Chuyén dbi tin hiéu twong ty sang dang s6 (ADC)



+ Chuyén d6i tin hiéu s6 sang dang tuong tu (DAC)
5.2. Biéu dién cac gia tri Analog
Muc tiéu:
- Xuw ly dwoc tin hiéu ngo vao
- Xuw ly dwoc tin hiéu ngo ra
- Phan cung xu 1y tin hi€u analog cua S7-200 c6 thé 1am viéc véi cac dai lugng
dién ap, dong dién, dién trd, nhiét do,... hinh 6.2

Hinh 6.2.: Module analog mo réng EM 231 cua S7-200
Tin hiéu ngd vao (Analog Input):
bai lugng dién ap va dong dién:
- Mudn do tin hiéu dién ap hodac hodc dong dién ta can chon module
Analog m¢ rong phu hgp nhu:
+ EM 235 input/output
- Gia tri sb cac thang do ctia cac module Analog S7-200

D 1i¢
Thang do | Thang do | Thang do | Thang do | Thang do " lzg dang

+25mV. [£50mV  |[+£100mV |+250 mV | +500 mV | +32000
+1V +25mV |[*5V +10V + 32000
0—50 0— 0—

mv 100mvV | 500mV 0 — 32000

0— 20
0—1V 0—-5V |[0—-10V mA 0 — 32000

bai lugng dién tro, nhiét do:
- Ciing nhu ¢ trén ta can chon phan cing Analog phu hgp cho S7-200:
+ EM 231 RTD
+ EM 231 Thermocouple

Thang do Dir li¢u dang s6
Cam bién loai K -270 — 1372 + 32000




Cam bién loai R -50 — 1768
Cam bién loai T -270 — 400
Cam bién loai J -210 — 750
Cam bién loai E -270 — 1000
+ 80 mV/> 1MQ

Tin hi¢u ngo ra (Output) Analog:

Thang do Dit liéu dang sb
0— 20 mA 0 — 32000
+10V + 32000

5.3. Két ndi cac ngd vao/ra Analog

Muc tiéu:
- Két néi dwoc tin hiéu ngo vao va tin hiéu ngo ra
Pinh dia chi phan cirng Analog S7-200:

Kha néing bé sung module mé rong ciia S7-200
1 2 3 4 5 6 7
CPU EM EM EM EM EM EM
S7-200 | module | module | module | module | module | module
- Tuy nhién, moét PLC S7-200 chi quan li cac ving nhé dém cua tbi da 4
module analog.
- Ngd vao analog: bit dau tir ATIW0 — AIW2 — AIW4 —....
- Ngb ra analog: bit dau tr AQW0 — AQW2 — AQW4 —....

Vi du:
k
1 2 3 4
CPU EM 231 i?ljf’?z bit EM 232
STIF—EUU Ald X%E bit AQ 1x 12 bit AQ x 1.2 bit
Y Y Y ¥ -
57-200 ATWO = ATWE AIWS=ATWI14 AQW4 -+ AQWE
AQWO

K¢ét noi phin cirng Analog S7-200:

Két ndi ngd vao Analog:
Module EM231:
So d6 khéi mach xur 1y tin hiéu analog ngd vao ciia EM231 ( hinh 6.3)



Ly tin higu vio

analog

Bj bign doi
Analog - Digital

AN

/’ g f—
%, AD Converter

:

.

D liéu dang
integer

Lot héa

_“\
!
L ni
Rz
a o
RS
r -1
é_ W3
RS
Vo AGND
|
|
I
I
|
|
Lua chon kénh | Phiin bic
tin hidu I tin hidu

ttn hidu

Hinh 6.3: So do’'khot ngt vio analog EM231

Céch két n6i cac thiét bi cam bién véi phan cimg analog S7-200 ( hinh 6.4

Thigt bi didis ra

dane dién an

O

Thigt b1 didlt ra
dang ding dién

® |

Unused
input

Cip ngudh cho
module

*

O

‘@@@@@@)@I@@@ SASIAS

ANALOG ¥
IN-PS | | RA A+ #- R8 B+ 8- RC |G+ C-| ® @[ L+ wm 4

-

EXTF

EM231
Al 3 x 12 Bit

Hinh 6.4 : Két néi thigt by véi phin cieng analog EM231

Module EM235:

So d6 khéi cua mach xt 1y tin hiéu analog ngd vao caa EM235 (hinh 6.5



Lua chon dang tin higu

Lw&n%mc - Blon cue
UNIPOLAR

W1
WGAIN

Vired
AD Comaamar
b o D lidu dang

Bébigh g MRS
Analog - Digital

SW3 SWS GAIN
QOFF CFF xf

=] CFF  x10
OFF oM X100

(s ] (v ] Mot Valid

Ngd vdo
analog

Lay tin higu vdo Liwra chon kénh

tin hidu

Phin bic
tin hidu

Loi hoa
tin higu

g

analog

Hinh 6.5: So do'khéi ngo vdo analog EM235
Cach két ndi phan ctng ngd vao analog ctia EM235 tuong tu véi EM231.

Két ndi ngé ra Analog ( hinh 6.6)

T +24 Valt
1005
. _ P
bt
0,20 mA
Wraf ™,
DVA conwertar
d -2V Vout
[T A +10 Vs
R
j—\.’v“v'
MR S

- - Lt
Hinh 6.6: So dé khéi xir Iy tin hiéu analog ngé ra

So d6 khdi mach xur 1y tin hiéu ngd ra analog cia EM module S7-200
Cach két ndi cac thiét bi tai & ngd ra analog cia EM module ( hinh 6.7 )

Dir liéu s6

Bg dém dién dp



voss | Jnead| WV —load: tai sw dung ngunn ap L
(22v)

i T I—load :tai sir dung nguén déng < -

|

Ilr.a
|
5 Fi

000008008
oteres] [ V0 0 M w1 1 u|-.|-.- = M

Dl ( ET EM232
AQ 2 x 12 Bit

Bé dém dién ap

Hinh 6.7.: Két néi phén cirng analog ngé ra S7-200

5.4. Hi¢u chinh tin hi¢u Analog
Muc tiéu:
- Hiéu chinh dwoc tin hiéu analog
Dang dir liéu & ngo vao:
Tuy theo gia tri ddy do cua tin hi€u ta c6 2 dang tin hi€u khac nhau:
- Unipolar:
Tin hi¢u dang don cuc (vidu: 0-10V,0-5V,...)

MSB LSBE
15 14 3 2z 0
AlW XX [ 0 Data value 12 Bits 0|00

Unipolar data

/

Tén vung nho D@ it dang 8 nguyén (INT) 12 bit (0 — +32000)
dém ned vdo analoy

- Bipolar:

Tin hi¢u dang ludng cuc (vi du: =10 V, =250 mV,...)

MSB LSB

15 4 3 0

AIW XX Datavalue 12 Bits o|ofo]o]

l Bipolar data
Tén ving nhi
D lidu dang s6nguyén (TNT) 12 bt ( £32000)

dém ned vdo analoy

Dang dir liéu 0 ngo ra:



- Ngo ra dang dong dién (0 — 20 mA):

MSE LSE
15 14 4 3 0
AQWXX | O Data valua 11 Bits pjo|jo| o
l Current output data format

Tén vimg nho' Dji ligu dang s6'nguyén (INT) 11 bit (0 — +32000)
dém ngd ra analog

- Ngo ra dang dién &p (=10 V):

MSB LSB
15 4 3 0
AQW XX | Data value 12 Bits ololo]o
i \oltage output data format
Ten vimg nho l

dém ngd maanalog  Dii hiéudang so nguyén (INT) 12 bit (32000)

Cai dit théng sé phin cirng:

- Cac module EM231, EM232, EM235 c¢6 kha nang tuong thich véi nhiéu
day do. Nén khi thiét 1ap phan cting diéu khién ta can cai dit cac thong sb
cho cac module nay.

- Pé thiét 1ap diy do cho module EM ta can diéu chinh cic nat gat (DIP
switch) cho phu hop.

a. Module EM231:
- Dé thiét 1ap day do cho EM231 ta sir dung DIP switch s6 1 va 3

Expansion module

Hinh 6.8: DIP switch dé thiét lgp day do ciia EM231



Configuration Switch
» " Full-Scale Input Resolution
oN OFF DSV 125 mV
o OFF 0 10 20 mA! SuA
OFF ON Oto 10V 25imV

Hinh 6.9: Bdng thiét ldp day do ciia EM231
b. Module EM235:
Pé thiét 1ap diy do cho EM235 ta str dung DIP switch sb 1, 3, 5, 7, 9,

11.
Hinh 6.10: DIP switch dé thiét ldp day do ciia EM235

Expansion module

— jE e EEEHEE QFF
1 | 2 3 1 5 G _T. B ] 1 _l

& o

===

Cffset Gain

._.P_‘-J

Configuration Switch
Full-Scale Input Resolution
1! 3 5 7 9 11
ON ON OFF ON OFF OFF 0to 50 mV 12.5 uV
ON ON OFF OFF ON OFF 0t 100mV 25 uVv
ON OFF ON ON OFF OFF 010500 mV 125 uV
ON OFF ON OFF ON OFF OrolVv 250 uv
ON OFF OFF ON OFF OFF QuosV 1.25 mV
ON OFF OFF ON OFF OFF 01020 mA?2 5 uA
ON OFF OFF OFF ON OFF Qo IOV 25mV

Bdng thiét ldp day do cho EM235(tiép)

OFF ON OFF ON OFF OFF =25mV 125 uv
OFF ON OFF OFF ON OFF =50 mV 25 uv
OFF ON OFF OFF OFF ON =100 mV S0 uVv
OFF OFF ON ON OFF OFF =250 mV 125 uV
OFF OFF ON OFF ON OFF =500 mV 250 uv
OFF OFF ON OFF OFF ON -1V 500 uV
OFF OFF OFF ON OFF OFF +25V 1.25 mV
OFF OFF OFF OFF ON OFF -5V 25mV
OFF OFF OFF OFF OFF ON =0V SmV
Vi du:

- V&1 mot bon chtra dung dich véi muc chat 1ong tir 0 — 10m véi. D€ nhan biét
muc chat 1ong nguoi ta dung mot cdm bién mirc (cdm bién si€u am) cd tin hi¢u



dau ra dang dong dién (4 — 20 mA) twong ng voi muc chat 1ong trong bon. Dé
XU 1y tin hiéu analog ngd vao nguoi ta st dung PLC S7-200 cung module analog
mo rong EM235. Dua trén tin hiéu ngd vao ta xac dinh muc chat long hién tai
trong bon.

Giai quyét:
- Thiét bi do muc chat 16ng 13 cam bién siéu 4m

Cam bién siéu am do mirc chdt long cua hang Siemens

m_Wo . Thiét bi chéng chéy b Mei treomg dé chéy n
A 123456 ;
4-20mA | | 14-2mA
Nedradomgd-20 — ] —
- | - Sup.d? —
Chén cdp nguén o— |
— | |
| |
T{é;u a:ffé:m: Béto khén The Prabe IS
clp, chat long can, ..

Cdc chin két noi tin hiéu ctia cam bién

Két noi phan cung analog ngo vao
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Thiét ldp thong sé cho module EM235
- Tuong ung voi tin hiéu dong dién 4 — 20 mA ta chon day do 0 — 20 mA cua
EM?235 nén ta can thiét 1ap cac DIP switch nhu sau:

1 3 5 7 9 11 | Thangdo | Gia tri tuong ung
ON | OFF | OFF | ON | OFF | OFF | 0-20 mA 0 — +32000
Tin hiéura  Guitr
tiwong tng  analog
cam bigh  tuwong teng
26 +32000 Max_value
4 mA +6400 Min value




Duya vao cac thong soO trén va gia tri ngd vao analog “In_value” dé tinh
todn dugc muc chat 16ng “L_level” ta x4c dinh mdt ham tinh toan nhu sau:

|| F1_value |— | Min_valuel|x High_level
[ Mdax value|— (Min value)]

L fevel=

Viét chuong trinh:
Budc 1: Khai bao DATA BLOCK céc d6i tuong tinh toan

A

<DATA PAGE COMMENTS

&

s#Press Fl for help and examnple data page

o

vDo 10.0 A#High lewel

D4 0.0 ##Low_level

VD& 32000 .0 ssMax_wvalues

D12 6400 .0 AMin value
tha chi vung nhé Diy ligu dang Chat thich

livu div lidu sd'thiec (Real 32bit)

Budc 2: Bién do6i dang dir li¢u ciia ngd vao analog

Network 1 Xu ly tin hieu Analog ngo vao AIW0

Chuyen gia tri tu AW2 vao vung nho VW16
Convert gia tri VW16 (Integer ==Double Integer) ket qua luu vao VD20
Convert gia tri VD20 (Double Integer == Real) ket qua luu vao VD24

_|SMU'[i ENMOV_\ENO B Chuyén dir lidu (integer 12bit) tir bg dém
ngo vao analog AIW2 vao vung nho VW16
Alw24{IN OUTFVW16
DI .
EN  ENO —) Bien doi dang dit liu VW16 thanh double integer 32bit
ket quad dwoc luu vao vung nho VD20
VW 164N OUTF VD20
DR

EN Eno—) Bi’é’n doi dang dir lieu VD20 thanh s6 thire Real 32bit
ket qua dwoc luu vao ving nho VD24 (In_value)

VD204IM QOUTF VD24

Budc 3: Chuyén dif liéu sang ving nhd trung gian



Network 2

Chuyen gia tri sang vung nha trung gian

|
SM0.0

|

MOV DW
EN  ENO
VD24qN__ ouThVD28
MOV DW
\
BN ENO—)
VDOqIN__ OUTHVDAO

% Chuyén dir liéu tir VD24 (In_value) sang VD28

Chuyén dir liéu tir VDO (High_level) sang VD40

Budce 4: Goi chuong trinh con tinh toan

%

FYDdd

VD48

FVDA2

MOV _DW
EN  ENO
V44N QUT
MOV _DW
EN  ENO
vDE{iN ouT
MOV_OW
EN END
VD124 ouT
PROCESS

EN

Chuyén ditliéu tir VD4 (Low _level)
sang VD44

Chuyén dit liéu tic VD8 (Max_value)
sang VD4§

Chuyén dit liéu ti VDI2 (Min_value)
sang VD52

Goi chuong trinh con “PROCESS”



| SUBROUTINE COMMENTS

Network 1 Tinh toan gia tri tuong ung voi muc chat long hien co trong bon chua

chuyen vao VD60

Tinh gia tri tuong ung voi muc chat long trong bon hien tai (In _Value - Min_Value J=> ket qua duoc

Tinh gia tri tuong ung voi muc chat long cao nhat (Max_Value - Min_Value) == ket qua duoc chuyen vao

[(In_value)— (Min _value)]x High _level

[(In_value)— (Min_value)]x High_level
[(Max_value)— (Min_value)|

VD64
SM0.0 SUB_R
1 .
— | ev emo—{  (In_value)— (Min _value)
VD284 1M1 ouTkvVDED ket qud luu vao Vl:ﬂ’lg nho VD60
VDE24IN2
SUB_R
e eno—  (Max_value)—(Min _value)
VD48{IN1  OUThvDB4 ket qua lwu vao vung nho VD64
VDE2INZ
Network 2
|Tinh toan muc chat long hien tai trong bon chua |
SM0.0 MUL R
— | EN  ENO—)
ket qua lwu vao VD68
VDB INT OUTFVDES
VD40 IN2
DIV R
EN  ENOf—)
VDB INT oUTFVD72 ) ) .
vosadin ket qua lwu vao VD72

- Luc nay két qua luu trong VD72 chinh 13 muc chat 1ong hién tai trong bon

chtra “L_level” ma ta tinh toan.

5.5. Gi¢i thiéu mo dun Analog cia PLC

Muc tiéu:

- Ndam dwgc module EM231
- Nam dwoc module EM235

- Cac module EM231, EM232, EM235 c6 kha ning tuong thich véi nhiéu day
do. Nén khi thiét 1ap phan cing diéu khién ta can cai dat cac thong sb cho cac

module nay.

- Pé thiét 1ap diy do cho module EM ta can diéu chinh cic nat gat (DIP
switch) cho phu hop.

Module EM231:



TCO TC1 TC2 TC3

A A A A
PN PN PN f/ \\

ML=t

Configuration |

O ririr

24 VDC power and
common terminals

EM 231 TC

- Céc tin hiéu c6 thé doc dugc tir modul EM231 ( tuy thudc viéc chon cac
Switch trén modul:
+ Tin hi¢u don cuc ( tin hi€u dién 4p): 0- 10 VDC, 0-5 VDC
+ Tin hi¢u ludng cuc ( tin hi¢u di¢n ap ): -5VDC-5VDC, -2,5VDC-2,5VDC.
+ Tin hiéu dong dién: 0-20mA ( c6 thé doc duoc 4-20mA).
+ Tin hi¢u Analog s€ dugc doc vao AIW0, AIW2 tuong Uing, tuy thudc vao
v1 tri cua tin hiéu dua vao modul
- Modul EM231 ¢6 4 ngd vao Analog, do vay vi tri cac ngd vao tuong tng
la: AIWO, AIW2, AIW4, AIWG.
- Tin hi¢u analog 1a tin hiéu di¢n ap, tuy nhién gid tri ma AWI doc vao
khong phai 13 gia tri dién ap, ma 1a gia tri dugc quy doi twong tng 16bit.
- Truong hop don cuc: gia tri tu 0-64000 tuong tng voi ( 0-10V, 0-5V
hay 0-20mA).
- Truong hop ludng cuc: gia tri -32000-32000 tudéng ung véi ( -SVDC-
5VDC hay -2,5VDC-2,5VDC.

Vi du:

- Truong hop don cuc: gid tri doc vao cua AIWO = 32000, khi d6 gia tri
dién 4ap twong tng la: ( 32000X10VDC/64000) = 5VDC ( tdm chon 0-
10vDCQC).



- Truong hop ludng cuc: gia tri doc vao cua AIWO0 = 16000, khi d6 gia tri
dién ap twong tmg la: ( 16000x5VDC/32000) = 2,5VDC ( tim do -2,5VDC —
2,5VDC).

- Do vay cin cr vao gia tri doc vao ciia AIW ta c6 thé dung quy tic “tam
suat”, tir d6 c6 thé tinh duoc gia tri dién ap twong tng. Tir gid tri dién ap ta
c6 thé suy ra gia tri mong mudn.

- Thong thuong cac tin hi¢u analog doc vao bao gido nguong st dung ciing
mong mudn doc dugc chinh gia tri mong mudn ( vi du: gia tri khdi lugng
trong doc ddu can Loadcell, gi tri 4p sudt trong doc tin hiéu tir cam bién ap
suat....)

- Phuong phap doc analog trong truong hop nay ta s& khong can quan tim
nhiéu dén ché do don cuc hay ludng cuc, ma chi can xac dinh dugc 2 diém,
tr 46 1ap duogc phuong trinh dudng thang ( gia tri mong mudn doc theo
AIW).

Vi du:

- Pé doc khdi lugng tir ddu can ta xay dung ham khéi luong theo AIW ( 1a
tin hiéu doc vao).
- Buéc 1: ta can xac dinh 2 diém: diém 1 ta online tré may tinh, doc gia tri
AIWO 14 x1, trong truong hop ¢ diém 1( diém 1 1a diém ta dat qua can 1: ¢o
khéi luong m1 1€n ban can), tuong tu ta co thé x4c dinh dugc diém 2 ( tuong
tmg x2 va m2). T d6 ¢6 2 diém: diém 1 ( x1, ml), diém 2 ( x2, m2).
Phuong trinh dudng thang di qua 2 diém 1,2 ¢6 dang:

+ ( X-x1/x2-x1) = ( Y-Y1/Y2-Y1), tir @6 rat Y theo X d6 chinh la phuong
trinh khdi lugng theo AIW.

Vi dy: diém 1(0,0), diém 2(32000,1000).

- Phuong trinh lap: ( x-0/32000-0) = (Y-0/1000-0) tir d6 suy ra: Y=1*X/32.
- Vay: khéi lugng = AIW/32.
Module EM235:

Analog expansion modules

1 |
Overview ETEEE]l

AI4/A01 x 12Bit

235-0KD22-0XA0 |




Dac tinh ky thuat:

Thoi gian chuyén ddi ngan.

Khong can bd khuéch dai khi két ndi voi cam bién.
Thuc hién dugc cac cong viéc phirc tap.

Cic thong so:

S6 lugng ngd vao: 3

S6 lugng ngdra :1

Tam dién ap £ 0 -10V, 0-5V, +/-5V, +/-2,5V, ...
Théng s6 ngd vao: 0-10V, 0-20 mA

Théng sé ngd ra : +/-10V, 0-20 mA

Do phan giai : 12 bit/V
Kich thudce : 71.2 x 80 x 62mm
Trong lugng 1186 ¢

Cong suat tiéu thu: 2 W
Pinh dang ngd ra: ¢6 dau: -32000 dén 32000, khong dau: 0 dén 32000

Keét noi:

Modul mé rong cé cac dic tinh thiét ké giong nhu CPU.
+ Lap trén dudng ray cia thanh DIN: modul dugc lap vao bén phai CPU

thong qua bus (S7- 21x) hoac cap S7- 22x.

+ Lap truc tiép: thong qua cong két ndi trén Modul.

V' load
W

Current transmitter | load

Voltage transmitter GD

Unused 24V
g ) input + e

(0999999998988
mbioes| | RA A+ A- RB B+ B- RC C- C-|vo || L+ M 1t |

EM235
Al 3 x 12 Bit
AQ 1 x 12 Bit

Dieu chinh ngo vao:

- Viéc diéu chinh c¢6 anh hudéng dén trang thai ciia thiét bi do trong bo
khuéch dai do d6 cac kénh ngd vao ciing bi anh hudng theo. Sy thay doi gia
tri cia mdi thanh phan trong tirmg mach dién ngd vao lam cho bo chuyén doi



Analog da thanh phén ¢ su sai s6 nho vé gia tri doc gitra cac kénh du dugc
két ndi voi cing mot tin hiéu ngd vao.

- Pé thoa min duoc cac dic tinh liét ké trong Data Sheet, cdc bd phan loc
ngd vao phai dugc kich hoat. Chon ché d6 64 hodc ché do khac trong vi¢c
tinh toan gi4 tri trung binh.

- Viéc diéu chinh tuan theo cac budc sau day:

1. Tat ngudn ctia Modul, chon tam ngd vao thich hop.

2. Cap ngudn cho CPU va Modul. Bé cho modul 6n dinh trong vong 15
phut.

3. Sir dung mdy phat tin hiéu, ngudn ap hoic ngudn dong dit tin hiéu co
gia tri bang 0 t&i mot trong nhitg dau ndi ctia ngd vao.

4. Poc gia tri thu duge cho CPU bang kénh ngd vao thich hop.

5. Piéu chinh OFFSET cua may do dién thé cho dén khi bang 0, hoic gia
tr1 dir liu dang $6 mong mubn.

6. Két nbi mot gia trj toan thang téi mot trong nhitng dau ndi cta ngd vao.
Doc dir liéu thu dugc cho CPU.

Table A-4 Configuration Switch Table for EM235 Analog Combination
Configuration Switch
11 3 - - o = Full-Scale Input Resolution
ON oN OFF ON OFF OFF 0 to 50 mW 12.5 pWV
ON oN OFF OFF ON OFF Ote 100 mWV 25 uWVv
onN OFF ON OoN OFF OFF 0 to 500 mWV 125 uWVv
OoN OFF oM OFF ON OFF Otel V 250 pWv
ON OFF OFF oM OFF OFF Ote 5>V 1.25 mV
ON OFF OFF ON OFF OFF Oto20 mA? 5 uA
ON QFF OFF OFF ON QFF Oto 10V 2.5 mV
OFF oM OFF oM OFF OFF =25 mV 12.5 pv
OFF oM OFF OFF ON OFF +50 mV 25 uv
OFF oON OFF OFF OFF ON +100 mWV 50 uWV
OFF QOFF OoN OoN OFF QOFF =250 mV 125 uWv
OFF OFF OoN OFF ON OFF =500 mV 250 uv
OFF OFF oM OFF OFF oM 1V 500 pWv
OFF OFF OFF oM OFF OFF 253V 1.25 mWV
OFF OFF OFF OFF ON OFF =2V 2.5 mV
OFF QFF OFF OFF OFF o =10V 5mV

7. Biéu chinh QAIN cua pléy do dién thé cho dén khi béng 32000, hoac gia tri
dir li¢u dang s6 mong muon.

8. Lap lai su chinh dinh OFFSET va GAIN theo yéu cau.



Expansion module

Offset Gain

;

OFF
ON

Chinh dinh cho EM 235.

- Bang A-4 trinh bay cach chinh dinh cho EM 235 dung céc cong tac DIP.

Cong tac tur 1 dén 6 dung dé chon tam cho ngd vao va chon do phan giai.
- Tat ca cac ngod vao déu phai co6 cung dang va tam.

So d0 khoi ctia EM 235

a " 1 - EM 235
R
W -
Aoap g J:_ 1 B -
A Ay T o’ EAIN A JET
R
5+ A - -
R J_ I Irsinurartation J
B — ¢ ARAR
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Aoap % = _|_ < Buftar
oo A | _
R A=3
szl Adjust
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R
a0 J— z
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- s 1 T
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Inputfilter MUA 4 101

So d6 khdi ngd ra ciia EM 235.
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Figure A-24 EM 232 and EM 225 Qutput Block Diagram

» Phan thuc hanh

I. MUC PICH — YEU CAU:

1. Muc dich:

- Sw dung cac lénh co ban cua PLC.

- Ung dung cdc 1énh co ban dé viét chwong trinh diéu khién theo yéu cau
cua gido vién.

2. Yéu cdu:

- Poc lai tai liéu dé hiéu o cach st dung Module EM235. (Cha y: K héi
thi nghiém

- EM235 da duogc thiét 12 p cau hinh dé khi thay doi gia tri bién trg thi
twong (g voi viéc thay doi gia tri di én ap dat vao ngd vao.)

- Sau bai hoc nay hoc sinh c6 thé viét dugc chuong trinh PLC diéu khién
tin hiéu Analog

II. PHAN THUC HANH:

1. Yéu ciu cong nghé:

- Vin bién tro dé thay doi gid tr1 dién 4p & ngd vao AIWO0, quan sat do
sang trén dén

2. Trinh tu thuc hanh:

- Két nbi cap md rong vao board chinh.

- Cap dién cho Module EM235.

- Cép dién cho board chinh.



- Bat cong tic lya chon CHANELI. (Cha y: phan cing cia CHANELI
duoc két ndi ngd vao cta ngd vao Analog AIWO).

2.1. Quy dinh dia chi ngé vao/ra:

NgO0 ra
Q0.0 Pén 1 bl
Q0.1 Pén 2 b2
Q0.2 bén 3 b3

2.2. Viét chwong trinh diéu khién:

MAIN: Dieu khien EMZ235

NETWORK 1: Neu gia tri dat wvao AIWQ >=2000 va <=4000 thi sang den Q0.1

ATWO AIWO 00.1
L = | | <= | « )
2000 4000

=]

NETWORK 2: Neu gia tri dat vao AIWO0 <=2000 thi sang den Q0.

ATWO Q0.0
— <= p————— )
2000

NETWORK 3: Neu gia tri dat vao AIWO >=4000 thi sang den Q0.2

ATWO Q0.2
—
000

2.3. Chay mé phong chwong trinh:

- Download Xuéng PLC, nhan RUN dé chay.
- Thay d6i bién trd, quan sat cac dén
- Nhan xét vé ADC cua PLC va hoat dong cua no.

IIT. BAI TAP THUC HANH:

1. MO HINH

Gia lap mdt hé do mitc nudc lién tuc, tin hiéu analog titr sensor do miic
nudc gbi vé ngd vao PLC. Lap trinh xdc dinh do mifc nuéc.

Hé thong dudc diéu khi€n va gidm sit bing HMI. Céc thong s6 can khai
bao cho hé thdng khai béo tryc ti€p trén HML.
2. THIET BI
- PLC S7-200 CPU222/224/226.
- EMZ235.



Magn hinh HMI Siemens TP170A.
Sensor dog mouc Endress & Hauser.
Moa hinh.

3. KET NOI HE THONG
Thuc hién cac budc:

Keéat noai module vago PLC.

Kieam tra nguoan, tin hiedu ngod vago vag ngod ra.
So fioa fiadu dady analog.

Laép trinh PLC.

Laép trinh HMI.

Keéat noai HMI vag PLC.

4. CHUONG TRINH
Chuong trinh PLC

Chuong trinh doc mot kenh tin hieu analog
Nguoi viet: Nguyen Van Tan
Ngay viet: 04/05/05

Network 1 Xoa trang that VW0 vas HW0

[ Main_Program

SMOD.1 FILL_N
| EN  ENO——))
+04IN OUTFAI_1
14
FILL_N
EN  ENO——))
«04IN OUTFMWO
11N
Symbol [Addloss ] Comment
AL 1 VW | Tin hieu Analog

Network 2 Dich phai tin hieu analog qua phai 3 bit

SH00 SHR_W

} EN  ENO >
AIWDOAHIN OUTFAI_1
34
'Sy-bol lAddress lCo‘-ant

[AT_1 | VWo | Tin hieu Analog




Chudng trinh con:

Network2  Dich phai tin eu analog qua phat 3 bit
|
SHD.0 SHR W
— | EN  ENOf—)
|
AIWD4IN OUTFAI 1
1N
| Symbol | Address | Comment
AlL AL | Tin hieu Analog
Network 3  Xay dung ham analog
SM00 Ham_Analog
EN
MO0
Start
M1
— | STO
Al _14qAnal™ Eetq” FValue Analog
Zero_point{Zera™
Max poimt{Maz™
Offset_pomt4Offs™
‘Symbol |Address | Comment
ALL VWi | Tin hieu Analog
 Max_point VDB | Mazpoint
 Offset_point VD2 | Offsetpoint
Value_Analog VD16 | Gia tri Analog



| $ubrouting

Hetwork 1 Ehoi dong he thong
| Hetwork Comment
5t T ulp_

sliant

Hetwork 2 Resel he thong

I
Memp 0

H

Netgork 3 Chuyen dod thanh so nguyen 32 bil
I
Flimp 0 1o
|
— | N ENO—)
thnalog4IN__ OUTFdTomp_1
Hetwork 4 Thanh 1o thac
I
#Temp I BI_R
— ———n  Evop—)
#Temp_[{IN___ OUT[#Temp i
Network 5 Tru cho Zeropomnt
I
#Temp 10 S0 R
N ENO—)
#Temp_ 141Nl OUT [ #Temp_)
FZeropoint{IN2




Hetwork &

Nhan voi Maxpoint

#Temp 0 MUL R
|
— | BN ENO—
flemp_3qIN1  OUTp#Temp_4
#Haxpoint{IN1
Hetwork T Chia 30.000
I
#Temp 0 DIV _R
L
— | N ENO—
flemp 441Nl OUTpdTemp S
i000.04IN2
Hetwork 8 Cong Offset
I
#Temp 0 ADD R
l
— | EN  ENO—)
fTemp 54IN1  OUTp#Temp b
#0({setpointqINI
Hetwork 9 Duara ket qua
I
#Temp 0 HOY R
l
— | N ENOf—)
#Temp 61N OUTF#Fetqua




SIMATIC PAMEL SIMATIC PANEL
TRUONG DAL HOC KHTN r
TRLMG TAM DIEN TU = MAY TINH ZERD POINT: | 0.00
THUC HANH PLC MAX_POINT: [ 250096
BAT 2: OFFSET POINT: [ sos0
ANALOG Ko [ om

| . EEEm
EXIT ﬂEﬂ.‘I’i NEXT 1 wETAR 3 STOP |

Mame Typa Controlar Address BopUsition Cye
= START Bl PLC_1 Moo L0
EIETOR Bl PLE_L M. 1.0
=] OFFSET_POINT REAL PLC_1 VD 1z L0
EIVALLE ANALOG REAL PLE_IL VD 16 1.0
ETERD_POINT  REML PLC_I VD 4 1.0
MR _POINT REAL FLC_I YD 8 1.0

> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 1
4+ Noi dung:
+ Vé kién thirc: Trinh bay dwoc nguyén Iy hoat déng, ddc tinh va pham vi iing
dung cac b dém theo ngi dung da hoc.
+ Vé ky nang: Kiém tra, sia chita cdc két noi hodc chwong trinh xir Iy diing yéu
cau ky thudt.
+ Vé thdi dj: Bam bdo an toan va vé sinh c¢éng nghiép
+ Phuong phap:
+ Vé kién thirc: Puoc ddnh gid bang hinh thire kiém tra viét, trac nghiém.
+ Vé kj nang: Ddanh gid ky ndng thwe hanh
+ Vé thdi dj: Rén luyén tinh ty mi, chinh xdc, an todn va vé sinh céng nghiép

BAI 6: PLC CUA CAC HANG KHAC
Giéi thiéu:



- Trudce kia, PLC cua SIEMENS chiém da sd trén thi truong. Khi dat van
dé tu dong hoa cho mdt thiét bi hay mdt day chuyén nguoi ta nghi ngay dén
SIEMENS. Uu diém PLC cta SIEMENS la thiét bj bén, hoat dong tin cay,
chic chin. Giao dién lap trinh 10 rang, céu tric chuong trinh mach lac. Céc
tai nguyén phong phii. Téc do xur 1y chap nhan duoc. C6 nhiéu cau hinh lya
chon. Tuy nhién, gia thanh dat hon so véi OMRON, DELTA, LG. Cac PLC
nay gia thanh phu hop, thuc hién dugc chuc nang cia bai toan nhung do bén
thuong khong cao, cdu trac phan mém khong khoa hoc bang SIEMENS.

- Hién nay néu nhiing dy 4n 16n thi da s6 déu dung cua SIEMENS va ciing
c6 thé khang dinh SIEMENS dang dtng sé 1 tai viét nam. Tuy nhién néu
can nhic vé hiéu qua thi PLC cac hing khac ciing hiéu qua khong kém.

Muc tiéu:

- Trinh bay dugc cu truc, dic diém, cac thong sb k¥ thuat cua cac loai
PLC chinh xac theo nd1 dung da hoc

- Thuyec hién 1ap trinh cho PLC dat cac yéu cau vé k¥ thuat

- Xir 1y cac hu hong trén PLC dat yéu cau k¥ thuat

- Thuyec hién thay thé cac hé thong PLC dat yéu cau k¥ thuat

- Reén luyén tinh ty mi, chinh x4c, an toan va vé sinh cong nghiép

Noi dung chinh:

6.1. PLC cuia hing Omron

Muc tiéu:

- Hiéu ré cdu hinh ghép néi Modul.

- Ndm vitng viéc ldp rdp cdc modul.

Cac PLC ho CPM1A

Gidi thiéu chung:

- B6 diéu khién 1ap trinh CPM1A ( hinh 2.1) cua hing Omron nam trong
mot chudi céc thiét bi cung cip cua hing, gitp cho doanh nghiép cé thé giai
quyét cac bai toan tir co ban dén phuc tap. Mot b CPM1A thong thuong
twong tu cac loai PLC cung loai bao gdm gom: bo ngudn, CPU, cac Port I/0,
cac modul I/O dac biét ....



G Ce€

Hinh 2.1

- Pé c6 duge mot bo PLC hoan chinh thi ta phai lap rap cac modul nay lai
v6i nhau. Viéc két ndi nay thuc hién kha don gian va cho phép thay thé dé
dang. Cac modul mé rong bao géom hé thdng két ndi analog 1/0, hé thong
cac cam bién va truyén thong cong nghiép. Mot bd CPMA1 co ban ¢6 dic
diém sau:

+ 10, 20, 30 va 40 ngd vao ra 1/0 CPUs

+ M6 rong tbi da 100 I/O

+ MO rong cong giao tiép

+ Tin hi€u ngd vao dang DC

+ Cho phép mé rong modul analog

+ Cho phép két ndi modul cam bién nhiét do ngd vao

+ Ngudn cung cip 24V DC

+ Ngo ra dang relay hay transistor

+ Chuéan UL,CSA,CE.

Céu hinh ghép noi Modul va truyén théong co bin ( hinh 2.2):

Céng két ndi thiét bi ngoai vi Cap két ndi

Adapter truyén théng CMP1-
CIFOL/CIF11

Neguén két néi AC hay DC vao chan 30 Modul IfO mé rong
va chan 40. 1 CPU chi co thé ghep
noi khing qua 3 modul mé ring

Hinh 2.2: Kiéu két ndi truyén théng va modul mo rong

Thong tin chung:
Cdu hinh CPU CPMIA ( bing 2.1):



Téngsé

M4 thiét bj hoe CPM1A

ngs Il Ngé vao Ngdra Nguén cip Ng ra dang relay Ngé ra dang transistor
Sink type Source type
10 6 DC points 4 points AC CPM1A-10CDR-A-V1 | CPM1A-10CDT-A-V1 | CPM1A-10CDT1-A-V1
DC CPM1A-10CDR-D-V1 | CPM1A-10CDT-D-V1 | CPM1A-10CDT1-D-V1
20 12 DC points 8 points AC CPM1A-20CDR-A-V1 | CPM1A-20CDT-A-V1 | CPM1A-20CDT1-A-V1
DC CPM1A-20CDR-D-V1 | CPM1A-20CDT-D-V1 | CPM1A-20CDT1-D-V1
30 18 DC points 12 points AC CPM1A-30CDR-A-V1 | CPM1A-30CDT-A-V1 | CPM1A-30CDT1-A-V1
DC CPM1A-30CDR-D-V1 | CPM1A-30CDT-D-V1 | CPM1A-30CDT1-D-V1
40 24 DC points 16 points AC CPM1A-40CDR-A-V1 | CPM1A-40CDT-A-V1 | CPM1A-40CDT1-A-V1
DC CPM1A-40CDR-D-V1 | CPM1A-40CDT-D-V1 | CPM1A-40CDT1-D-V1

+ Ngudn cung cép: tuy theo loai CPU ma ta dung ngudén AC tir 100V-240V

Bang 2.1: tong sb ngd thiét ké CPM1A

hoic ngudn DC 24V

+ Chén ndi dat bao vé (ddi véi loai CPU dung ngudn AC): dé bao vé an

toan cho nguo1 st dung.

+ Ngudn cung cip cho ngd vao: day 1a ngudn 24V DC duoc ding dé cung

cap dién ap cho cac thiét bi dau vao (dbi véi loai CPU dung ngudn AC ).
+ Cac ngd vao: dé lién két CPU véi cac thiét bi ngd vao.
+ Céc ngd ra: dé lién két CPU véi céac thiét bi ngd ra.

+ Cac dén bao ché do 1am viéc cua CPU: cac dén bao nay cho ching ta biét
ché d6 lam viéc hién hanh cua PLC.

+ DPen bao trang thai ngd vao: khi 1 trong cadc ngd vao & trang thai ON thi
den bao tuong trng s€ sang.

+ Pén béo trang thai ngd ra: cac den bao trang thai ngd vao s€ sang khi cac

ngo ra ¢ trang thai ON.

+ Céng diéu khién tin hiéu Analog: dugc stir dung khi tin hi€éu vao hoac ra

1a tin hiéu Analog, dugc luu gilr vao vung nhd IR250 va IR251.

+ Cong giao tiép voi thiét bi ngoai vi: lién két PLC véi thiét bi 1ap trinh:

may tinh chu, thiét bi 1ap trinh cam tay...

+ Cong giao tiép RS-232C: lién két PLC voi thiét bi lap trinh (ngoai trir

thiét bi lap trinh cAm tay va may tinh chu).

+ Céng tac truyén thong: 1a cong tic, chon dé str dung mot trong hai cong

Peripheral hodc cong RS-232C dé lién két voi thiét bi 1ap trinh

+ Bo Acquy

+ Phan mé rong: két ndi CPU va PLC véi khdi mo rong 1/0 hoac khdi m&
rong no6i chung ( Analog 1/0 Unit, Temporature Senson Unit...), c6 thé két n6i 3
modul mé rong ( bang 2.2)

Dén bao Trang thai Y nghia

PWR Bat PLC d3 dugc cap ngudn

(Mau xanh) Tét PLC chua dugc cap ngudn

RUN Bat PLC dang hoat dong & ché d6 RUN hoic
(Mau xanh) & ché 30 MONITOR




Tit PLC dang & ché 30 PROGRAM hoic bi
16i
COMM Nhép nhay Dit liéu dang duoc chuyén vao CPU
(Mau vang) thong qua cong Peipheral hodc cong RS-
232C
Tit Dit liéu khong duge chuyén vao CPU
thong qua cong Peripheral hoic cong RS-
232C
ERR/ALARM Bat Xuat hién 161 (PLC ngimg hoat dong )
(Mau do) Tit Dén bio hoat dong binh thuong

Bang 2.2: Trang thai den bao CPM1A
Cdc thanh phan modul mé réng CPMI1A: ( bing 2.3)

Description Max. number of | Inputs QOutputs

modules
20 /O points 3 max. 24 VDC Relays
12 inputs, (See Nota.) 24 VDC Sinking transistors
8 outputs 24 VDC Sourcing transistors
8 inputs 24 VDC —

=y

8 outputs — Relays
B — Sinking transistors
: — Sourcing transistors

Bang 2.3: thong tin modul mé rong

- Modul I/O Analog thuc hién viéc chuyén doi tin hiéu tuong tu sang
tin hiéu sb hodc tir tin hiéu sd sang tin hiéu tuwong tu dé giao tiép giira
CPU voi cac thiét bi twong tu nhu may phat séng cam bién, cac dung cu
do va cac thiét bi diéu khién khac.

- Modul /O Analog c¢6 khoang thay doi tin hiéu dién ap tir 0-10V
hodc tir 0-5V (ddi voi Analog Input) va tir -10-10V (Analog Out Put). Mot
CPU c6 thé két ndi véi t6i da khong qua 3 modul mé rong. Chu ¥ ring cac
modul mé rong két ndi ngudn cip DC tai chan 30 va 40

- Dit lidu da duoc bién ddi thi duge luu trir trong vung phan bd words
cua Analog I/O Unit va n6 dugc st dung bdi 1énh doc nd1 dung cua
Words nga vao.

- Mot chirc nang khac ctia né 1a xur 1y gia tri trung binh dé cho tat ca
cac dir liéu & ngd ra 6n dinh. N6 con c6 chitrc nang phat hién day din bi
dut khi tAm ngd vao dugc dit khoang 4-20mA, hodc tir 1-5 V.




+ Cac dau ndi cua khéi Analog I/O: két ndi véi cac thiét bi twong tu nhap

hoac xuat.

+ Cép két ndi ctia phan mo rong: két ndi Analog I/O Unit véi cong mé rong
ctia CPU hoic cua khdi mé rong khac.
+ Cong mo rong: Két ndi cong md rong I/O Unit véi khdi mo rong khac
(Analog 1/0 Unit, Temperature Senson Unit hodc Compo Bus/S I/O Link Unit).
Mot CPU chi c6 thé két ndi t6i da 3 khdi mo rong. ( bang 2.4))

Description Max. number | Inputs Outputs
of modules
Analog /O Module 3 max. 2 analog inputs 1 analog output
2 analog inputs (2 words)
1 analog output (1 word)
Temperature jhermocouple 3 max. 2 inputs (TypesJand K} | —
ﬁ’ﬁ’;;"p“t inputs 1 max. 4 inputs (Types J and K)
(See Note.)
Platinum resistance 3 max. 2 inputs (Pt100, JPt100)
hermometer inputs ooy 2 inputs (Pt100, JPt100) | 1 analog output
1 max. 4 inputs (Pt100, JPt100) | —
(See Note.)
CompoBus/S /O Link Module 3 max. 8 bits 8 bits
8 inputs and 8 outputs = (Inputs from the Master.) | (Outputs to the Master.)

Flat cable, 4-core, 0.75 mmZ2; 100 m length

Twisted pair cable, 2-core, 0.75 mmZ2; available commercially

DeviceNet I/O Link Module

32 bits
(Inputs from the Master.)

3 max.

32 bits
(Outputs to the Master.)

32 inputs and 32 outputs = = . |
L= Omron connector with screws
= d | (included with DeviceNet I/O Link Module).
Omron Connector for multidrop connections using thick cables.
Profibus-DP Slave Module Co )| 3 max. 16 bits 16 bits
16 inputs and 16 outputs B (Inputs from the Master.) | (Outputs to the Master.)
_:;,___,J Shielded twisted pair cable, available commercially

Bang 2.4: thong tin modul mé rong

Phan mém quadn 1y va hé tro CPM1A:
- Gibdng nhu cac san pham cung loai Omron cung cap thiét bj nap va
diéu khién c6 thé dung tay ( hinh 2.3) hodc may tinh. Cab két ndi

chudn C200H-CN222 va thiét bi
diéu khién 1ap trinh kém theo.




Hinh 2.3a: Thiét bi 1ap trinh bang tay C200H

Hinh 2.3b: cab truyén thong
C200H

- Chuong trinh CX-Programmer Jr. ddy 13 phan mém lap trinh co ban cho
phép 1ap trinh va quan 1y co ban nhung giam bét mot sd tinh ning va cau
1énh.

- Chuong trinh CX-Programmer chuong trinh quan 1y ban ddy du nhat hd
tro 14p trinh va quan 1y tit ca cac PLC ctia Omron.

Truyén thong va lién két chii:

- B diéu khién CPMIA c6 chtrc ning nhu mot may chii quan 1y céc tin
hiéu didu khién vao ra va truyén thong quan 1y trén may tinh. Mot bod
CMPI1A c6 thé quan 1y ghép ndi toi da 3 modul bao gdm 192 ngd vao ra (96
ngd vao va 96 ngd ra) véi muc dich mo rong didu khién.( hinh 2.4)

- Mot modul mé rong DRT21 c6 32 ngd vao va 32 ngd ra, 2 words ngd vao
va 2 words ngod ra trén CPU. T4t ca céc thiét bi DRT21 dong vai tro nhu mot
thiét bi slaves trong vai trd md rong diéu khién. Cac kiéu truyén thong duoc
liét ké nhu sau:



: PC supporting DeviceNet master,
1 e.g., CS1, C200HX/HG/HE (-2),
l] D 0 CV-series, CJI(M)

DeviceNet Master Module
or DeviceNet Module
DeviceNet transmission path

i | I | L_J
DeviceNet slave DeviceNet slave
@ &) '
Each Module enables remote 1/0O
i e | oo _| communications for 32 input and
ELULLL] i 2 f" = 32 output points as a DeviceNet
=i | j| rexil slave.
B v R O I it
— -7 D

[¢) - ~ ) h~ -} L(.:'J
CPM1A CPM1A-DRT21
CPU DeviceNet I/O Link Module

Hinh 2.4: lién két cht t& ghép ndi mé rong modul

Truyén thong lién két chi 1-1:

- Thyec hién viéc lién két 1 - Igitta CPM1A CPU v61 may tinh tuong thich,
may tinh IBM PC/AT hodc man diéu khién PT thong qua cong Peripheral
hodc géng RS-232C.

Truyén thong lién két cha 1-N:

- Kiéu lién két nay cho phép két ndi 1 mdy tinh chii hodc PT véi 32 bo diéu
khién 14p trinh PC, duoc thuc hién bang cach dung bo ndi twong thich
(Adaptor) RS-232C hodc RS422 thong qua cong giao tiép RS-232C Port
hoac Peripheral Port.

- No- Protocal Communications ( kiéu lién lac khong can thi tuc )

- Pay 1a kiéu lién lac don gian giita PC va thiét bj kiém soat khac: may in,
bo ma hoa... Dung dé trao ddi, chuyén dbi dir liéu tir PC dén cac thiét bi
ngoai vi thong qua cac cong giao tiép RS 232C port hodc Peripheral Port.

- OMRON PT Connection

- La kiéu lién lac tdc do cao gitta PC va PI, CPM2A dugc ndi truc tiép dén
man hinh diéu khién thong qua cong RS 232C Port ma khong duoc ndi vao
cong Peripheral Port

Kiéu lién lac One —to — One Link (1-1)



- Pay 1a mang trao d6i dit liéu giita 2 bo PC véi nhau bang cap RS-232C
théng qua cong RS-232C Port. Trong d6 mot PC dong vai tro chinh va mot
phu trong viéc thiét lap cac ché do hoat dong ctua hé théng.
- Ta c6 thé dung man hinh diéu khién (PT) thay thé cho ca mot bang diéu
khién cia mot may hay mot day chuyén tu dong phtrc tap. Hon nita, PT con
c6 nhiéu chtrc ning dit biét, phong pht ma cac thiét bi thudng ghép ndi véi
nhau khong thé cé duoc.
- Viéc dung PT s& tiét kiém duogc rat nhiéu day dan, thoi gian 1ap dat, bao
dudng hoic thay doi hé thong. Ta c6 thé dung PT dé thiét ké man hinh mo
phong céc qua trinh cong nghé rat tién loi.
- Ciing gidéng nhu PLC, trudc khi st dung can phai lap trinh cho PT: thiét
ké trang man hinh theo yéu cau.
- Céac phan mém dung 1ap trinh cho PT ciing c6 nhiéu loai: chay trong DOS
hodc trong Windows.
Kiéu lién lac CompoBus I/O Link:
- La kiéu lién lac giita PC va cac modul CompoBus 1/0. Mot CPM2A ¢6
thé lién két véi tdi da 32 modul CompoBus 1/0
Cac CPU hg C200Ha:
Gidi thiéu chung:
- CPU Rack: 12 mét hé théng diéu khién chinh bao gém céac cong truyén
théng va cho phép mo rong cac modul phy. Cdu hinh mét hé théng CPU
C200H alpha day du bao gém ( hinh 2.5):
+ CPU chinh

+ Modul nguén cap

+ Modul xuat nhap dir liéu

+ Céc modul két noi dic bit

+ D¢, gia do

+ Modul truyén thong



'O Connecting Cable

VO Modules
Spedal VO Modules
Communication CPU
Modules

” :
sy
: ¢ kil :
' | | '
v Memory { IR '
: Casselte _ é}"‘

Communications Board!

Hinh 2.5

- Tuy nhién mot hé thong hoan chinh con ké toi hé théng cab két ndi va
chuong trinh diéu khién. Ciing gidng nhu hé thong CPMIA, hé thong
C200H alpha bao gom hé théng chil (master) va té (slave).

Théng so ky thugt (bang 2.5)

Muc bac diém
Nguon | 100-120V AC hay 200-240VAC tan s6 50hz
cép
24V DC
Ving | 85-132VAC hay 174-264VAC
ap hoat

Nguon | 120VA max

tiéu thu
S0W max
Dong 30A max
dinh
miurc
Cong 4.6A, 5VDC; 0.6A, 26VDC; 0.8A, 24VDC
sut ngo
ra
Tro 20Mega om gitta 4p nguodn va vo tai 500vdc

khang




Stc bén

2,300 VAC at 50/60 Hz for 1 minute between AC terminals and housing; 1,000 VAC at 50/60 Hz for 1 minute b

stween DC ter

040 g)

dién nals and housing. Leakage current: 10 mA max. (see note 1)

moi

Nhiéu 1,500 Vp-p, pulse width: 100 nsto 1 ps, rise time: 1 ns pulse (by noise simulator)

cho

phép

Bién do | 10to57 Hz 0.075 mm amplitude, 57 to 150 Hz; acceleration: 1 G, in X, Y, and Z directions, for 80 minutes each (sweep time
dao | minx 10 sweeps = 80 min); (When mounted on DIN track, 2to 55Hz, 0.3 G, in X, Y, and Z directions for 20 minutes each)
dong

Shock 15G (147 m/s2)in X, Y, and Z directions, 3 times each

Dai Operating: 0 to 55°C (32°to 131.0°F)

nhiét do Storage: -20 to 75°C (-4.0 to 167.0°F) without battery

Po am | 10-90% khong ké do am méi truong

Ap suit | Must be free of corosive gases

Pién tro | <100 om

mass

Enclosu | IEC IP30 (mounted in a panel)

re rating

Trong 6 kg max. (CPU: 315 g max., Power Supply Module: 510 g max., Backplane: 445 gto

luong

Bang 2.5: thong s6 ki thuat PLC C200H alpha

RD¥ . Lx .
Bén hién thi

AR

SYSMAC C200HX omRon
Ergﬂgimmable Controller — — — — B & nhé ngoai
[
I 1 L1 céngticDIP
| I Ry S|
—  Li&n két thiét b
e c——
B AST% _
RS-232C port
g 2 e -

Communications Beard (C200HW-COMOE-E shown here)



Hinh 2.6: cdu triic co ban hé théng C200H alpha

Pic diém chung (bang 2.6):

e Dén hién thi

Dén bao Trang thai Y nghia
ERROR Bat PLC phat hién 16i nghiém trong, dirng hé
(Mau d0) théng
Nhép nhay Gip 16i khong quan trong
Tat PLC chua duoc cap nguon
RUN Bit PLC dang hoat dong o ché d6 binh thuong
(Mau xanh) Tat PLC chua c6 ngudn
INH Bt Khi bit c& AR bj tit, mat két noi
(Mau vang) Tat Binh thuong
COMM Bat C6 két ndi truyén thong
(Mau vang) Tat Dén bao hoat dong binh thuong

- BO§ nhd ngoai:

riéng.

Bang 2.6 trang thai dén bao

muc dich sao luu dir liéu, mé1 CPU c6 mdt bo nhd sao luu

- Lién két thiét bi ngoai vi: c6 thé lién két truc tiép dén thiét bi giam sat
hay v&i cac modul phu trg thong qua cap CIP ( bang 2.7)
- Céng RS232 ¢6 thé lién két voi may tinh hodc cac thiét bi phu tro khac

PROGRAM DM EM BASIC NO. MAX. NO. MAX. NO. HIGH- MAX. NO. OF RS-232C CLOCK COMMUNICA~- PART NUMBER
CAPACITY (WORDS) (WORDS) INSTRUCTION o EXPANSION DENSITY SPECIAL /O FUNCTION TIONS BOARD
(WORDS) PROCESSING PTS. /O RACKS) 1’0 MODULES MODULES AVAILABLE
TIME (GROUP 2) (GROUP 1)
NO, BELOW = TOTAL NO. = TOTAL NO.
NO, OF NODULES OF WODULES
32K 4K None 0.3 ps min. 840 2 Unavailable 10 No No No C200HE-CPU11-E
7.2K 6K 880 10 Yes Yes C200HE-CPU32-E
Yes G200HE-CPU42-E
152K | 6K BK 015 s min. | 880 |2 10 10 No Yes Yes C200HG-CPU33-E
Yes C200HG-CPU43-E
1,184 | 3 16 (10) 16 (10) No G200HG-CPUS3-E
See Note See Note Yes C200HG-CPUB3-E
312K | 6K BKx3 |01psmin. |880 |2 10 10 No Yes Yes C200HX-CPU34-E
(18K) Yes C200HX-CPU44-E
1,184 | 3 16 (10) 16 (10) No C200HX-CPUS4-E
See Note Sea Noto Yes C200HX-CPUB4-E
> 9 J4
Béang 2.7 bang so sanh chon lva CPU C200H
A) 14 .
Vung nho:.

- Céc loai CPU C200HX, C200HG, C200HE c6 chitrc ning phan bd ving
nhé nham cho phép diéu khién ciu lénh dang lad trén cdc modul mé rong.
Cac chuong trinh ctia hing bao gdm tng dung nay gém SYSWIN,




SYSMAC, hoic thiét bi lap trinh bang tay tuy nhién han ché cua chung la
khong cho phép ching ta thiét ké tat ca cau 1énh theo nhu y mudn.
- Cau trac vung nhé cua C200H alpha dugc biéu dién nhu sau: (bang 2.8)

o o @ o 3 o 0 o @
=} =} o} =} S ry] =} @
=] =] [Te} =] — © [{s] =] 33
=] - [aY] ©o [{=] 1] w P~ =3}
= = = = = b= = = =
] ] ] ] ] m] m] ] ]
4
I3
N | Data M DM) 6,144 word Fixed DI (512
ormal Data Memor 144 words i
y(DM) 8, words) Fixed
System expansion
) Vo
Special VO Error PLC | reserveg | DMarea Ladder program area
Module log Setup | area (003,000 | comment
default area area area words) area

(o
121

Possible ROMarea

Built-in UM (32K words max.)

Bang 2.8: cdu triic ving nhé cua C200HG, C200HX, C200HE

Cac PLC loai micro:

G161 thi¢u chung:

- Dong micro PLC omron c6 thiét ké nhé gon phu hop voi tai tién( hinh
2.11). Tuy nhién khong phai thé ma cac tinh nang ctia PLC bi han ché. Céc
dong micro PLC cia Omron gém: CPI1E, CPIH, CP1L, ZEN, CPMIA,
CPM2A, CPM2C...Trong pham vi gido trinh chiing ta dé cap dong dién hinh
CP1L. Pic diém chinh cua thiét bi cung cap 4 cong mi hoéa ngd vao va hai
xung ngd ra phu hop tin sb cao, twong thich véi CP1H, CJ1, va nhém PLC
CS1, truyén thong theo chuan RS232 hay RS485, lap trinh thong qua co
USB, chirc niang két néi thiét bi hién thi...



Hinh 2.11: Micro PLC CP1L

+ Bo tich hop thong minh- tt ca dugc tich hop trong mot bd vo kha ning
dap ing nhanh

+ Counters, analog, motion va truyén thong.

+ Dé dang hiéu chinh- chuong trinh PLC dugc chinh sira online cho vi vay
viéc thay ddi chuong trinh 1a dé dang.

+ Tiét kiém tién va thoi gian —chuong trinh 1ap trinh cx programmer tich
hop mo phong offline cho phép 1ap trinh va test thir ma khong can bat ky phan
cung nao.

+ Hiéu qua cao nhit — c6 thé Iya chon CPU tich hop: 14, 20, 30 hay 40 1/O.

+ D& dang mo rong, CP1L c6 thé mo rong dén 160 ngd /O bang viée st
dung bo mo rong CJI1W

+ Tiét kiém khong gian véi kich ¢& chi 110 H x 86 W x 85 D mm.

+ C6 thé giai quyét cac bai toan phirc tap

+ CAu hinh phan cimg kha don gian

+ Chuong trinh va hién thi quan 1y thong qua két ndi truc tiép véi b phan
mém CX-ONE
Ung dung:

Trong xay dung

- Thong gi6 va bo diéu khién nhiét do
- Diéu khién chiéu sang

- Diéu khién ning luong

- Thang may va cira cudn



Lap rap dién tir

- May diéu khién chu trinh san xuat

- Kiém tra va lap rap thiét bi

Giai tri va doi song

- Dung trong céc chuyén dong co hoc

Piéu khién trong rap chiéu phim

Tron san pham

May dong goi

May rtra chén, cit, got, phan loai san phém

Thuy tinh, kim loai va khuon nhuya

- Kiém tra diéu kién bé mit nham ting chat lugng san pham
Diéu khién 4p suét dau

Hé théng tudi nude

Hé théng deén nha thong gi6, hé théng cham soc cay tréng
Hé théng may cat got

Ngodi ra cpll con dwoc g dung rit nhiéu trong cac hé thong khéac nhw
vdt liéu, y hoc, héa chat, quan 1y hé thong, in dn, giao théng.....

Ung dung diéu khién va két noi thiét bi ngoai vi ( hinh 2.12)

Complete Pulse and Serial Functions for Servo and Inverter
LAppIications and Applications Using Programmable Terminals

,

NS5
or other Programmable
Terminal

3G3MV
or other f
Inverter ]

§‘~
e ol |

Servo
Driver &

Servomotor
SMARTSTEP A

or Other
Servomotor

Counter Pulse output

Hinh 2.12: hé thong lién két diéu khién CP1L



Dic diém CPU:

Name Specifications Model
RS-232C Option Board For CPU Unit option port. CP1W-CIF01
RS-422A/485 Option Board For CPU Unit option port. CP1W-CIF11
Memory Cassette Can be used for backing up programs or auto-booting. CP1W-MEO5SM

Ciing giéng nhu cac ho PLC cung hing, CP1L két néi thiét bi ngoai vi
thong qua cong RS232 hay RS485. Thiét bi két ndi ¢ thé 1a cac modul analog
hay digital, HMI hay cac co cdu chap hanh. Thoi gian dap tng CPU dugc biéu

dién thong qua hinh sau( bang 2.9):
Item Specifications
+ Pulse plus direction input mode + Differential phase input mode
* Increment mode
+ Up/down input mode
148 min, o e
ON/OFF delay 0.5 ps min ;0.5 us min Phase A oo 1 J Busm
OFF — Prese® OFF—ETT!_—E—[_ e —
T1,72,TaT+:0.5 us min
Specifications
CPU Unit Powaer Model
supply Output method Inputs Outputs
AC power
CP1L-M40DR-A
supply Relay output
CPU-24In,16 Out CP1L-M40DR-D
-1 Analog In (0-10V) - o4 16
- Up to 3 Expansion Units DC power Tra”s'?t:_r output CP1L-M40DT-D
- Up to 2 Communication Option Boards n supply (sinking)
Transistor output
(sourcing) CP1L-M40DT1-D
AC power
CP1L-M30DR-A
supply Relay output
CPU-181n, 12 Qut CP1L-M30DR-D
-1 Analog In (0-10) - 18 12
- Up to 3 Expansion Units DC power T'a”(ss'fntﬁi;o”tp"" CP1L-M30DT-D
- Up to 2 Communication Option Boards supply : 9)
Transistor output CP1L-M30DT1-D
(sourcing)
AC power
CP1L-L20DR-A
I supply Relay output
CPU-12In, 8 Out 2 CP1L-L20DR-D
-1 Analog In (0-10V) Pl - 12 8
-1 Expansion Unit Max. ,.' .l DC power Tran(sslisnt:il;wogl;tpl.ﬂ CP1L-L20DT-D
-1 Gommunication Option Board Max. L} m-...._l supply '
THENS I Ut CP1L-L20DT1-D
(sourcing)
AC power
CP1L-L14DR-A
supply Relay output
CPU-8n, 6 Out CP1L-L14DR-D
-1 Analog In (0-10V) Transistor output 8 &
- 1 Expansion Unit Max. Dgugopr;er (sinking) CP1L-L14DT-D
- 1 Communication Option Board Max. :
el CPIL-L14DT1-D
(sourcing)

Bang 2.9: Thoi gian dap tng CP1L

Théng sé kj thudt ngé vao( bing 2.10):




ITEM

Specifications

High-speed counter inputs
(phases A and B)

Interrupt inputs and
quick-response inputs

Normal inputs

CP1L

CIO 0.00 to CIO 0.03

CIO 0.04 to CIO 0.09

CI0 0.10, CIO 0.11,
Cl0 1.00 to C10 1.11, and
CIO 2.00 to 2.11

CP1H-XA/X CPU
Units

ClO 0.04 to CIO 0.11

CI0 0.00 te CIO 0.03 and
Cl0 1.00 te C10 1.03

ClO 1.04 to CIO 1.11

CP1H-Y CPU Units

CIO 0.04, CIO 0.05, CI0 0.10, CIO 0.11

CI0 0.00, CIO 0.01 and
CIO 1.00 to CIO 1.03

ClO 1.04, C10 1.05

Input voltage

24 WDC +10%/-15%

Applicable sensors

2-wire sensors or 3-wire sensors

Input impedance 3.0 kQ 4.7 kQ

Input current 7.5 mA typical 5 mA typical
ON voltage 17.0 VDC min 14.4 VDC min.
OFF voltage/current 1 mA max. at 5.0 VDG

ON delay 2.5 us max 50 ps max. 1 ms max.
OFF delay 2.5 us max 50 us max 1 ms max.

Circuit configuration

[

—

Bang 2.10: théng s6 ki thuét ngd vao

Théng sé ky thudt ngé ra: Ngd ra CP1L gom hai dang: diéu khién ngd ra

dang transistor hay relay ( bang 2.11).

Item

Specifications

Cl0 100.04 to C10 101.07

CP1L CPU Units

C10 100.00 to C10 100.03

Cl10 102.00 to C10 102.11

CP1H-XA/X CPU Units

C10 100.00 to C10 100.07

Cl10 101.00, C10 101.01

Cl10 101.02 to C10 101.07

CP1H-Y CPU Units

C10 100.04 to C10 100.07

Cl10 101.00, C10 101.01

CIO 101.02, C10 101.03

Max. switching capacity

4.5 to 30 VDC: 300 mA/point, 0.9 Alcommon, 3.6 A/Unit (See notes 3 and 4.)

Min. switching capacity

4.5t0 30 VDC, 1 mA

Leakage current 0.1 mA max.

Residual voltage 0.6V max. 1.5V max.

ON delay 0.1 ms max.

OFF delay 0.1 ms max 1 ms max
Fuse 1/common (See note 2.)

Circuit configuration

Sinking Outputs

Sinking Outputs

4.510 30VDC

1
1
Interng
gincuits
1
1

Interng

gincuits

4.5 10 30VDC

4510 30VDC

Bang 2.11: thong s k¥ thuat ngd ra dang transistor




® CPU Units with Relay Outputs

Item Specifications

Max. switching capacity | 2 A, 250 VAC (coso = 1), 2 A, 24 VDC 4 Alcommon)

Min. switching capacity |5 VDC. 10 mA

Resis-

Ser- | £lec. | tive load 100,000 operations (24 VDC)

vice | trical ||nduc-

life of 48,000 operations (250 VAC, coso = 0.4)

tive load
relay
Mechanical 20,000,000 operations
ON delay 15 ms max.
OFF delay 15 ms max.

- - - - [
1 »  Output LED

Circuit configuration .-%
Intarnal circuts H
[ ™ -

Maximum
250VAC: 2 A,
2Dz A

Bang 2.12: thong sb k¥ thuat ngd ra dang relay

PLC Loai Mini: CQM1/CQM1H
Gioi thiéu chung:
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Hinh 2.8: céu triic chung QM1/CQM1H

- Mot bd CQM1/CQMIH 1a mot hé thdng ghép ndi hoan chinh cac modul
bao gdm ngudn dap ung toc d6 cao, mot bo CPU va cac bo phan diéu khién
ngd vao ra. Tat ca thanh phan ghép ndi nay két ndi voi mot may tinh va
thong thudng chung dugc ghép ndi bai cac track khac nhau.( hinh 2.9)

- Yéu cau chung cua tit ca hé thong CQM1 phai c6 cong RS232 dé két noi
vé may tinh va céc thiét bi ngoai vi. Hé théng CQM1/CQM1H thong thudng
duoc bicu dién boi so do sau:



(F‘Dwer Supply Ur‘iD

Ao Fower Supply Unit (18 'W); /_ Inout Unit _h\'
AC Power Supply Unit ‘{BD W) with 24-vD(
service power supply: DC-input type:
' ey ,
IBM PC/AT o OC Power Supply Unit (30 W) (8/16/32 points)
compatible p = s T . AC-input type: (8 pts.)
(]
Contact-output type:
I (B or 16 points)
—_ - Transistor-output type:
- (B/16/32 points)
| AL )| Tacouastypn
adder Support Software, | [ = — Y 18 points)

YSMAC Support Scftware High-speed Counter | Dedicated I/O Units |
Peripheral pulse output f : L/
port Absolute Encoder B7A Interface Unit,

interface /O Link Unit, etc.
' - ] TR al computer
= 1:1 RS-232C
Host Link . Bar Code Reader
Prigramming Consol ‘
cam

Hinh 2.9: mé hinh hé théng QM1/CQM1H

Dic diém chung:
- B CQMI1 bao gdm nhirng dic diém mang loi thé sau:

+ B0 CPU két hop 16 ngd vao

+ C6 thé két ndi cac modul mé rong nham ting s ngd 1/0

+ CQMI1 c6 tan sd dap ung nhanh gap 20 1an loai P, PCs.

+ Tich hgp timer va counter c6 do dap ing nhanh.

+ C6 thé diéu khién tryc tiép thiét bi ngoai vi
- Ngoai nhitng dic diém trén CQM1 hd tro ba kiéu ngit sau xay ra khi:

+ Tan s dap ung cua cac thiét bi bén ngoai khong phu hop, thong thudng
<0.1ms

+ Ngit thanh ghi co thé xay ra tai thoi diém xung dap tng tc d6 qua cao.

+ Ngit counter: xung don khoang 5khz va xung doi khoang 2.5k.hz vi du
nhu khi diéu khién moto, CPU CQM1-CPU43-EV 1 ¢6 thé dap tmg xung don 1én
dén 50k.hz va xung d6i 1én dén 25k .hz
Truyén théngva lién két chi:

- Cong giao tiép thiét bi ngoai vi va cong RS232 cho phép két ndi dén cac thiét
bi ngoai vi thong qua céc kiéu truyén két ndi sau:



+ Host link: cho phép CQM1 két ndi véi mot PC hay thiét bi lap trinh bang
tay

+ RS232C: thong qua cong giao tiép nay CQMI cé thé doc thong tin tir bat
ki thiét bi do dac cling nhu thiét bi ngoai vi nao dé xudt tin hiéu ra may in.

+ Lién két 1-1: dang lién két nay co thé tao ra mot vung dir li€u trén bo
CQMI1 khac va hién thi trang thai trén PC, dong thoi dong bd héa chu trinh diéu
khién boi PCs
- Chuc nang thiét 1ap tin hiéu Analog: mdt b6 CPQM1-CPU42-EV1 cung
cap 4 kénh dé hiéu chinh tin hiéu diéu khién analog.

- Chuc ning dic biét: CPQMI1 hd trg diéu khién tin hiéu ngd vao ra theo
cAu tric:

+ Ban phim 10 nat nhan cho phép nhap tin hiéu dang BCD

+ Ban phim hexadecimal cho phép dung ké doc tam ki ty hexa-decimal tir
tin hiéu ngd nhap/xuét.

Unit Model number Specifications Weight
DC Input Unit cami1-1D111 16 input points, 12 WV 180 g max.
cami-iD11z 32 input points, 12 WV 160 g max.
cami-1Dz211 8 input points, 12 toc 24 W, 180 g max.
independent commons
CcCami-lbz12 16 input points, 24 W 180 g max.
Cam1-ID213 32 input points, 24 W 160 g max.
Cami1-lD214 32 input points, 24 W 160 g max.
AC Input Unit camMi1-la1z1 8 input pts., 100 toc 120V 210 g max.
CamM1-1A221 8 input pts., 200 toc 240V 210 g max.
Contact Output CcCam1-0Cz221 8 cutput points, 2 A (indepen- 200 g max.
Unit dent commons, 16 A per Unit)
cami1-oczz22 16 output points, 2 A (B8 A per 230 g max.
Unit)
Cam1-0C224 8 cutput points, 2 A (indepen- 270 g max.
dent commons, 16 A per Unit)
Transistor Output CamM1-CD211 8 cutput points, 24 (5 A per 200 g max.
Unit Unit)
cami1-oD212 16 output points, 0.3 A 180 g max.
Cam1-0D213 32 output points, 0.1 A 160 g max.
CcCamMmi1-CD214 16 output peoints, 0.3 A, PNP 210 g max.
output
cami1-0Dz21s 8 output points, 1 A (4 A/Unit), | 240 g max.
PMP cutput, with short-circuit
protection
cami1-0OD218 32 output points, 0.5 A (5 A/ 210 g max.
Unit), PNP ocutput, with short-
circuit protection
Triac Output Unit CamMi1-0AZ21 8 output pts., 0.4 A 240 g max.
CamMi1-0Aaz22 6 output pis., 0.4 A 240 g max.

Bang 2.13: thiét bi co ban ciia mot bo 1/0

+ Cong tac digital cho phép doc 4 hay 8 ki ty BCD

+ Hién thi ngd ra led 7 doan: sir dung 4-8 ngd dé diéu khién hién thi led 7
thanh.
+ 1/0 Units:



+ Cung cép hai loai co ban: thiét bi dau cudi hoic dang két ndi duoc hién
thi trong bang sau. Ngoai trr b CQM1-OD213 ngd vao DC (32 chén) va bd
CQM1-0OD213 dang ngd ra transistors két ndi theo bd /O ( bang 2.13)

+ Tong sb toi da cac thiét bi xuat nhap cho phép két ndi duoc hién thi theo
bang 2.9

CAM1-CPU4-E/EV1: 11 Units max.
Cam1-CPU11/21-E:
7 Units max.
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Maodel Max. No. of |/O points /O points on I/0 and Special I/O Units
CPU Unit
CQM1-CPU11/21-E  [128 pts max. (8 words) |16 pts (1 word) 7 Units max.
CQM1-CPU11/21-E (16 pts/Unit x 7 Units = 7 words)
CaQM1-CPU41-EV1 256 pts (16 words) 11 Units max.
CQM1-CPU42-EV1 | max. (I/O or Special I/O Units can be
connected until the total number
CQM1-CPU43-EV1 of words for /O and Special /O
CaM1-CPU44-EV1 Units is 15 words or less)
(CQM1-CPU41-E) 192 pts (12 words) 11 Units max.
{CQM1-CFU42-E} max. {15-pt Units x 11 Units =
11 words max.)

(CQM1-CPU43-E)
(CQM1-CPU44-E)

Hinh 2.9: Tong sé modul két ndi /0 cho phép
# Chu y: mac du khi két nbi cac modul I/O vugt qua gidi han cho phép nhung
hé thdng van khong dimg. Mic du vy cac tin hiéu diéu khién s& khong du dap
g gy ra sai l1énh trong diéu khién.
Ngudn cip cho thiét bi: hé théng CQMI1 co6 ba bd nguén AC va mdt bod
ngudén DC véi mirc dién 4p ngudn chung 1a 5V-DC va 24V-AV ngd ra. (
bang 2.14)



Model Number Capacity
COMI-PA203  (5VDC, 36A (18W)
CQM<-PA206, |5VOC, 6.0 A; 24VDC output, 05 A (30 W tota

COMIPAZIE | g g nower consumption from the 5-VDC supply and 24-VDC output must be less than 30 W, In
ofher waras: 5 VOC current consumption x 5 + 24 VDG current consumption « 24 < 30 (W)

CQM1-PD02s  (5VOC, BA (30 W)

Bang 2.10: bang lira chon ngudn cung cip cho thiét b

Thiét bi ngé vao: khi dang k’ét néj vé6i thiét bi ngoai vi ¢6 ngd ra la DC tro
thanh DC ngd vao, day két noi1 thi€t bi dugc thé hién trong bang sau( hinh
2.14):

Device Circuit Diagram

Contact output

NPN open collector

Sensor

t Senear power

apply
Output

O T

oV R




Device Circutt Diagram
NPN current output Use the same power supply for
the input and sensor. 2
Coretant curent]
oot |,
oo
E y—— Sangar pawer
0V |sppy
PNP current output
t Sanear pawar
aupply
E QOutput
oV
Voltage output
Qutput
5 0V |%near power
apaly

Hinh 2.10: cac kiéu day két ndi thiét b

B$ CPU( bing 2.15):

ftem

CQM1-CPU11-E21-E

COM-CPU41
«EV1

COM1-CPU42
EV1

COM1-CPU43-EV1
/84-EV1

Control method

Stored program method

|0 control method

Cyclic scan with direct output; immediate intarrupt processing

Programming language

Ladder diagram




tem

CQMi1CPUT1E21-E

CamM1-CPUA1
£V

Cami1-CPU42
-EV1

COM1-CPU43-EV1
/44-EV1

Instruction length

1 step per instruction, 1 to 4 words per instruction

Types of instructions

117 instructions (14 basic types) | 137 instructions (14 basic types)

Execution time

Basic instructions:
Special instructions:

0.50to0 1.50 us
24 us (MOV instruction)

Program capacity 3.2K words 7.2K words
Input bits 00000 to /O total within 1/0 total within 256 points (12 words)
01115 128 points (8
Output bit: 10000 to 11115 wards)
Uiput bits ° Bits not used as 1/O bits can be used as work bits.
Work bits 2720 bits min. 01200 to 09515

1120010 19515
2160010 21915
2240010 22915

Function expansion bits

20000 to 21515: Used as work bits.

22000 to 22315: Used as work bits.

Analog SV area

Used as work
bits.

23200 to 23515: Used as work bits.

High-speed
Counter 1,2 PV

23600 to 23915: Used as work bits.

Pulse output 1, 2
volume
(CPU43-EV1

only)

24000 to 24315: Used as work bits.

MACROQO instruction bits

Inputs: 64 bits (IR 09600 to IR 09815)
Qutputs: 64 bits (IR 19600 to IR 18915)

High-speed Counter 0
PV

32 bits (IR 23000 to IR 23115)

Special bits (SR area)

192 bits (IR 24400 1o IR 258515)

Temporary bits (TR area)

8 bits (TRO to TR7)

Holding bits (HR area)

1,600 bits (HR 0000 to HR 8915)

Auxiliary bits (AR area)

448 bits (AR0000 to AR 2715}

Link bits (LR area)

1,024 bits (LR 0000 to LRE315)

Timers/counters

512 timers/counters (TIM/CNT 000 to TIM/CNT 511).Interrupt refreshing
possible for TIM 000 to TIM 015 (high-speed timer only).Interval timers 0
to 2 (interval timer 2 is used with the high-speed counter 0). High-speed

counter input.

In addition to the
specifications on
the left,
high-speed
counter 1, 2
inputs (2 pts.)

Data memory

1,024 words (DM 0000 to DM
1023) plus DM 6144 to DM 6655

(read-only)

6,144 words (DM 0000 to DM 6143) plus DM 6144 to
DM 6655 (read-only)

Interrupt processing

External interrupts: 4

Scheduled interrupts: 3 (one of which can be used as a high-speed
counter interrupt and one of which can be used as pulse output)

In addition to the
specifications on
the left,
high-speed
counter 1, 2
interrupts (2 pts.)

Memory protection

HR, AR, and DM area contents; counter values; and clock (RTC) values maintained during

power interruptions.

Memory backup

Battery life is 5 years regardless of presence or absence of clock (RTC). Backup time varies
with ambient temperature. If BAT ERR indicator lights, replace the battery with a new one
within 1 week. Connect new battery within 5 min of removing battery.

Self-diagnostic functions

CPU Unit failure (watchdeg timer), I/O bus error, memory failure, battery error, and host link

error

Program checks

No END instruction, programming errors (continuously checked during operation)

Bang 2.15: thong tin bo diéu khién CPU




Cac PLC ho CS1:
Gici thiéu chung( hinh 2.13):
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Hinh2.13: Hé thong PLC CS1

- Nham dap tng nhu cau hién dai hoa thiét bi va nhu cau san xuat, dong
thoi tao ra cac thiét bi phan loai vdi cac hing khac. Mot bo diéu khién toc do
cao c6 thé cung cp tang hiéu suit can thiét dé dap ung nhu cau thuc té. PLC
SYSMAC CS1 tich hgp cac modul md rong can thiét dong thoi cling trang
bi hé théng kiém soat va giam thoi gian xur 1y cling nhu nang cao do chinh
xac cua thiét bi. La dan em ra kha mudn chinh vi thé da khic phuc duogc
nhitng nhuoc diém trude do.

- 9 modul dugc ghép lai thanh mot hé thong duy nhat. Nham giam khong
gian thiét ké thong thuong CS1 dugc bd tri trén cac Rack, mot rack chira 10
modul va mdi modul ¢6 khoang 96 ngd xuit nhap nhu vdy mot rack gom
960 ngd 1/0. Mot rack co thé c¢6 80 ngd analog bé tri trén 5 modul analog.
Mot diéu kha tha vi 1a CS1 c6 thé reset truc tiép tir két ndi truyén thong
DLNK

Dic diém noi bat:

- B CPU CSI c¢6 thé hinh dién no6i rang tong s6 1/0 mé rong c6 thé 1én téi
5120 ngd va 250 Ksteps chuong trinh va 448 Kwords va 4,096
timers/counters. Nhu thé CS1 13 hé théng hoan chinh va nhé gon dap ung du
nhu cau.

- Nham dap ung cic yéu cau vé diéu khién ngd ra cua PLC c6 thé 1a relay,
transistor hodc triac ( bang 2.16)



® Common Processing

0.3 ms

® PCMIX Value

16

Cycle fima for 123 inputs
and 128 oulpuls

® Cycle Time (

Basic instructions only: 38 Ksteps/ms

Including special instructions: 2

Ksteps/ms

® LD Instruction Processing Speed

20 ns

® OUT Instruction Processing Speed

20 ns

® Subroutine Processing Speed

2.1 ys

Bang 2.16 thong sb k¥ thuat thoi gian dap tng

Mé hinh hé thong CS1 trong céng nghiép:
- Trong cong nghiép hé thdng két ndi CS1 véi may tinh, hé thdng diéu
khién hién thi va co ciu chép hanh tao thanh mdt hé théng scada rong 16n.(

hinh 2.14)
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Hinh 2.14: M6 hinh hé théng CS1 trong cong nghiép




6.2. PLC cua hang Mitsubishi
Muc tiéu:
- Hiéu 15 cac thong sé ky thuat .
- Néam vitng nhitng module c6 chtrc ning dic biét.
PLC Loai cuc nhé loai Alpha
Gidi thiéu chung:

& [ we {2 34558 20 %milpsnn
0000C00000000000000 ( ©

%

POWER
24V DC

® ® o

)

29 @ @¢

AL2-24MR-D

00000, 32223000

{

Hinh 2.15: Giao dién PLC Mitsubishi Alpha

- Uu diém chinh cta b mini alpha chinh 14 thudc tinh nhé gon nhung co
du tinh nang. Mot bo mini alpha cé thé giup tiét kiém khong gian, thoi gian,
tién bac...mot dic diém kha tha vi 1a hé thdng 1ap trinh va quan 1y tich hop
chung trén m¢t modul.
- Ung dung:

+ Hé thdng chiéu sang, diéu hoa, cung cap nudc

+ Dong mo cua

+ Hé thong an ninh

+ Piéu khién nhiét d6, nha cira, giao thong, ning lugng....
Théng so ky thudgt:



Terminals Terminal N
for voltage block for digital/

supply analog inputs

Hole for fastening screw Connection for PC,
— GSM, modem or

other automation
f//”"ﬁ compaonents

/

Slot for DIM rail / \

mounting
\ - WTSUBISHI
LC display and & v = Cover (placeholder)
' TTe—— . .
8 function keys P T ——— for an expansion

module

Expansion slot for

EEPROM cassette
or connection for Cover Terminal block for

personal computer digital outputs

Hinh 2.16 Thanh phéan chinh

a. Hién thi thong diép va khoi chwong trinh:

- Mini alpha c6 thé hién thi cac thong bao hoat dong va 15i trén man hinh
LCD. Gi4 tri cta timer va counters s& chuyén sang On khi PLC bat dau hoat
dong

- Man hinh hién thi LCD: 12 ky tu/ 4 dong

- Hién thi: thong diép, gia tri cia timers, counters hay cac gia tri Analog...
b. Chwong trinh diu vao: c6 hai phwong phap lap trinh cho mini alpha

- Nhap truc tiép trén panel hoic dung phan mém AL-PCS WIN-E
programming

c. Tin hiéu ngd vao dang analog: 0-10V.DC/0-500

d. High speech counter: co thé up 1én 1Khz

e. Dong diéu khién 16n: dang ngd ra Transistors 12 1A va 8A cho dang ngd ra 13
Relay

f. HG tro' 7 ngdn ngit : co thé gui thong diép théng qua mobi phone hay may
tinh chu. Bo nhé dugec mé rdng SKb va 200 Khdi chic nang ( hinh 2.17)

AL2- *MR-*
AL2 - Series Controller T T T L A - 100-240 VAC

** _ Total number of /O D-24 VDC
M - Main Unit

R - Relay Type Output

Hinh 2.17 Céach doc ma ky hi¢u



Thong tin k¥ thuat duoc hién thi trong bang sau ( bang 2.17):

- Analo Switchin
Voltage supply | Qutputtype |ALPHA Digital inputsg Outputs capacilyg
100-240 V AC Relay AL 2- B — 4 Max. B A
outputs 10MR-A B — B 375 VA (in 250 V)
ALZ-14MR-A 15 - 9
AL 2-24MR-A
24\ DC Relay ALZ-10MR-D B B 4 Max. 8 A
outputs AL2-14MR-D B B B 375 VA (in 250 V)
AL 2-24MR-D 15 B 9
0 2 o 0
Number of | Number of Max. switching capacity
Type inputs outputs Voltage supply | Output type per output terminal Controller
B 4 100-240V AC | Relay BAin250 VAC/30V DC | AL2-10MRB-A
B B 100-240V AC | Relay BAin250 VAC/30Y DC | AL2-10MR-D
B B 100-240V AC | Relay BAin250 VAC/30V DC | AL2-14MRB-A
ALPHA 2
B B 12-24 V DC Relay BAin250 VAC/30YV DC | AL2-14MR-D
15 9 100-240 V AC | Relay BAiIn230VAC/30V DC | AL2-24MR-A
15 9 12-24 V DC Relay BAin250 VAC/30V DC | AL2-24MRB-A

Bang 2.17 Bang thong s6 ky thuat

PLC Loai FXO & FXOS:

- bay la loai PLC c6 kich thudc that nhd gon, phu hop véi cac ung dung
v6i sb6 lugng 1/0 nho hon 30 cong, véi viée st dung bo nhd chuong trinh
bang EEPROM cho phép dit liéu chuong trinh dugc luu lai trong bd nhé khi
mat nguén dot xuét. Dong FXO duoc tich hop san bén trong bd dém tdc do
cao va cac bd tao ngat (role trung gian), cho phép xir Iy tot mot sé tng dung
phtc tap.

- Nhuoc diém cua dong FXO 1a khong c6 kha ning mé rong sd lugng 1/0
duoc quan ly, khong c6 kha niang ndi mang, khong c6 kha niang két nbi véi
cac module chuyén dung, thoi gian thyc hién chuong trinh lau.

PLC loai FXON, FX, FX2C, FX2N

PLC Logi FXON

- FXON st dung cho cac may diéu khién doc 1ap hay cac hé thong nho véi
s6 lugng 1/0 c6 thé quan 1y nam trong mién 10-128 I/0. FXON thuyc chét 1a
budc dém trung gian giira FXOS voéi FXO. PLC FXON c6 diy du cac dic
trung co ban cua dong FXOS, dong thoi con ¢ kha ning mé rong tham gia
ndi mang

PLC logi FXIS



- FX1S c¢6 kha ning quan 1y s6 lugng 1/0 trong khoang 10-34 /0. Ciing
giéng nhu FXOS, FX1S khong c6 kha ning mo rong hé thong. Tuy nhién,
FXIS duoc tang cuong thém maot sb tinh nang dac biét nhu: tang cuong hié¢u
ning tinh toan, kha ning lam viéc véi cac dau vao ra twong tu thong qua
cac card chuyén doi, cai thién tinh nang bo dém toc do cao, tang cuong 6
dau vao xir 1y, trang bi thém céc chic ning truyén thong trong mang (gidi
han sb lugng tram t6i da 1a 8 tram) hay giao tiép v6i cac bo HMI di kém.
FX1S thich hop vdi cac tmg dung trong cong nghiép ché bién gd, dong goi
san pham, diéu khién dong co, may moc, hay cac hé thong quan ly moi
truong.

PLC logi FXIN

a. Gioi thiéu:

- PLC FXIN thich hop véi cac bai toan diéu khién véi sé luong dau vao
ra trong khoang 14-60 1/O. Tuy nhién khi st dung cac module vao ra mo
rong, FXIN c6 thé ting cudong sd lugng 1/0 Ién téi 128 1/0. FXIN duoc
ting kha ning truyén thong, ndi mang, cho phép tham gia trong nhiéu ciu
trac mang khac nhau nhu Ethernet, Profilebus, cc-Link, Canopen,
Devicenet... FXIN c6 thé lam viéc véi cac module analog, cac bd diéu
khién nhiét do. Pic biét, FXIN duoc tdng cuong chirc nang diéu khién vi tri
v6i 6 bd dém tdc do cao, hai bo phat xung dau ra véi tan sé diéu khién td da
1a 100KHz. Diéu nay cho phép cac bd diéu khién 1ap trinh thudc dong FXIN
o thé cung mot luc diéu khién mét cach doc lap hai dong co servo hay tham
gia cac bai toan diéu khién vi tri. (Hinh 2.18)
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Hinh 2.18 Ciu tric cia FXIN

b. Pic diém:
- Co c4u may nho gon, chi phi thap, module man hinh va khéi mé rong co
hé théng dé dang nang cap.



- Van hanh téc d cao dbi voi 1énh co ban téc d6 xur 1y tir 0,55 dén
0,7us/1énh, ddi v4i 1énh tng dung tée d6 xir 1y tir 3,7 dén vai tram ps/1énh.

- Pic tinh ky thuat caa bd nhdchat luong va phong phi. Bo nhd EEPROM
cho phép 8000 budc.

- Day thiét bi dung cu da nang nhu: role phu trog 1536 diém, bo dém thi
256 diém, bo dém 235 diém, thanh ghi dir liéu 8000 diém.

- Nhitng module chtc ning dit biét: c6 dén hai diy md rong cia nhing
module chirc nang dac biét co thé dugc thém vao cho nhiing nhu cau riéng.

- Diy mo rong tu cung cip dién: Do bién thién mo rong cua su cung cip
dién AC co thé dap ung su cung cap dién ap tir bat ky noi nao trén thé gidi
(100 dén 240V AC). Sy cung cap dong dién DC ciing duoc cho phép tir 12
dén 24 V DC.

- Qua trinh diéu khién dugc ting, sir dung Iénh PID cho nhiing hé thong
doi hoi sy diéu khién chinh x4c.

- Kha nédng két ndi: Viéc thuc hién hoan chinh cua nhitng module két ndi
s& 1am cho thong tin va dit liéu duoc cung cap dé dang.

- D& dang lip dat: st dung thanh DIN hodc khoang trong c6 san.

- Dong ho thoi gian thyc té: Str dung tiéu chuin doéng hd thoi gian thu té
cho nhitng tng dung doc 1ap vé thoi gian.

- Phan mén co ban: chuong trinh s& duoc chay nhanh chong va dé dang véi
phan mém GX Developer hoic FX-PCS/WIN-E Software.

- Téc vu diém két ndi: Tac vu tai diém két ndi riéng biét khi két nbéi mot
line, ta co thé lién két v&i dit liéu da duoc cung cip qua hé thong.

- B0 dién thé ké sir dung tin hiéu Analog: d& dang thay d6i thiét bi dinh
thoi gian & bo dién thé ké & man hinh phia trude. ( hinh 2.19)

- Vi tri va xung chirc niang ngd ra: PLC c6 hai ngd ra phat ra xung c6 tan
s6 100KHZ cung mot ltc. PLC cung cip 7 vi tri 1énh truyén ké ca quay tro
vé diém zero, doc gia tr1 dong dién tuyét ddi, hoan thanh hoic phat trién sy
truyén dong.
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Hinh 2.19 Xung diéu khién thiét bi ngoai vi

- Nang cap hé thong bang khdi mé rong hodc két ndi module: Bang mo
rong c6 thé dugce sir dung dé két ndi chirc nang truyén thong bang cach ding
bo két ndi twong thich RS-232C, RS-485 hoic RS-422 két hop véi ngd I/O
béng tin hiéu analog hodc tin hi¢u $6.

- Két ndi module co thé quang sat qua cach sip xép cac bo dinh thi, bd
dém, thanh ghi dit liéu va co thé sir dung dé két ndi véi cac khdi mé rong.

- Mang truyén thong: thong tin da dang va két ndi dit liéu co thé duoc thue
hién bai su lién két voi cac khdi md rong hodc cac thiét bi tich hop chuyén
dung dugc st dung cho FX2N. (hinh 2.20)
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Hinh 2.20 M6 hinh mang truyén thong

PLC logi FX2N
- Pay 1a mot trong nhitng dong PLC c6 tinh ning manh nhét trong dong
FX. FX2N duoc trang bi tit ca cac tinh ning cua dong FXIN, nhung téc do
xtr 1y duge ting cuong, thoi gian thi hanh cac 1énh co ban giam xubng c&
0.08pus. FX2N thich hop véi cac bai toan diéu khién véi sd luong dau vao ra
khoang 16-128 1/0, trong truong hop can thiét FX2N c¢6 thé md rong dén
256 1/0. Tuy nhién, trong trudng hop mé rong sb lugng 1/0 18n 256, FX2N
s& 1am mat loi thé vé gia ca va khong gian lip dit cia FX2N.
- B0 nhd caa FX2N la 8kstep, bd nhd RAM co6 thé mo rong dén 16kstep
cho phép thuc hién cac bai toan diéu khién phirc tap.
- Ngoai ra, FX2N con dugc trang bi cdc ham xtr ly PID véi tinh ndng tu
chinh, cac ham xu 1y sd thuc cung dong ho thoi gian thyc tich hop san bén
trong.
- Nhiing tinh nang vuot tri trén cing véi kha ning truyén thong, ndi mang
néi chung ctua dong FXIN da dua FX2N 1én vi tri hang dau trong dong FX,
c6 thé dap tng tot cac doi hoi khat khe nhat ddi voi cac ung dung sir dung
trong cac hé théng diéu khién cap nho va trung binh.
- FX2N thich hop véi cac bai toan diéu khién st dung trong cac day
chuyén san xuat, xir 1y nudc thai, cac hé théng xir 1y mdi trudng, diéu khién
cac may dét, trong cac day chuyén dong lap rap tau bién.
PLC logi FX2NC
- B0 diéu khién 1ap trinh v&i kich thudc siéu gon, thich hop cho céc ung
dung doi hoi cao vé yéu cau tiét kiém khong gian lap dat. FX2NC c6 dau
du cac tinh ning ctia FX2N nhung lai tiét kiém dén 27% khong gian sir
dung. Linh vuc Gmg dung chi yéu ciia FX2NC la dung trong xdy dung, trong
cac hé théng bom hay céac bai toan diéu khién lién quan dén méi truong

6.3. PLC Cua hang Simen ( Trung binh va l6n )
Muc tiéu:
- Hiéu rd cac thong sb k¥ thuat .
- Cau triic mot bd CPU s7 300



Cac PLC ho S7300: ( hinh 2.21)

Hinh 2.21: Giao dién modul s7 300

- La dong san pham cua Siemens, cua Ptc, Viét Nam day 1a mo hinh
kha phd bién trong viéc 4p dung trong cong nghiép ciing nhu dao tao
trong cac trudng dai hoc. Bgi tinh phd bién don gian va chi phi thip, hon
nita phan mém hd trg kha than thién. Mot hé théng s7 300 cho phép tiét
kiém khong gian, modul diéu khién, thay thé cac thiét bi van hanh bang
tay. C6 thé md rong ngd vao ra bang viéc két ndi thém cac modul mo
rong. Ngoai viée két ndi truc tiép véi PC, PLC S7 300 con cho phép hd
tro két ndi v6i cac thiét bi diéu khién bang tay.

Linh vwc dap dung:
- Ty dong hoa trong cong nghiép
- Trong cac ddy chuyén san xuat nhya plastic
- Pong gobi san pham
- Thuc pham va cong nghiép thuc an........
- Ngoai ra S7-300 con ap dung trong nhitng pham vi dac biét sau:
nhirng noi can sy an toan cao, trong giao thong, niang lugng, trong nhiing
khu vuc nguy hiém can kiém soat qua thiét bi HMI, ET200S con st dung
trong cac thiét bi diéu khién thong minh....

Thoéng tin chung ( hinh 2.22)



»
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Hinh 2.22: ciu trac mot bo CPU s7 300

Trong do:
1. Ngudn cip 6. Thé nh&
2. Ngudn du phong 7. MPI
3. Két nbi 24V.DC 8. Nap trudc

5. Pén bao trang thai va 16i

Théng s6 ky thuit: ( bang 2.18)

9. Ngd diéu khién

General technical specifications S7-300, 57-300F

Mechanical load

Dagree of protection

IP 20 to IEC 528

* Vibranon, tests acc. tofested with

Ambiant lemparaiure
& At horizontal installaton

= At vertical ingtallation

0 to 80 °C
0t dd=C

Ralative humid )

5 to 95%, no condensation
(AH degree of severity 21
IEC 1131-)

AMospheric pressure

795 to 1080 hPa

rigl lation
& 248 DU cirgui

& 230 V AC circuit

* Shock, tests acc. tofested with
500 v DC 1es1 voltage

1460 W AC test voitage

Electromagnats compatili

Complies with EMC require-
ments;

Noise suppression to EN 50082.
2, tegtad 1o IEC BO1-2,

ENV 50140, IEC BO1-4,

ENV 50141, IEC B01-5;

hNolse emission o

EN S00B1-2, tastad I

EN 55011, Class A, Group 1

IEC 88, Part 2-6/10 to 58 Hz;
constant amplitude 0.075 mm
5810 150 Hz;

constant acceleration 1g;
period of vibration: 10 frequency
sweeps per axis in each of the
thres mutually perpendicular
anes

EC 88, Par 2-27 haf-gine:

Shock strength: 159
(peak value), duration 11 ms

Bang 2.18: thong s k¥ thuat PLC s7 300

Cac loai CPU thudc ho S7-300 dugc liét ké trong bang sau (bang 2.19):



Fail-cafe COU: CPU 315F-2DP O MPI Fail-zafety

CPU317F-20P (New)  3rd quarter03 DR DP/MPI Fil-safety

® Synchronism

¥ Travel to fixed stop
Technalogy CPU - CPU 317TC-2 OP (New) drd quarter 03 D DP/MPI Digital ¥ Print mark contral

¥ Cam svitching

¥ Controlled pasitioning

Béang 2.19 Céac loai CPU s7 300

Thong tin cau hinh CPU duoc hién thi trong bang sau ( bang 2.20):



8 Number of loadabile blocks {Sum of FCs+FAs+ DEs)
# Rangs of numbers

® Racke
® Modules par rack

DP interfaces

® Number of DF master systams int./CP 342-5
* Eigetart

& jctivation/deactivation of slaves
® Trapzmission spe=d

® o of slayes par station
® | steral communication

Oimersioes () e I T R

Order No, groug

Bang 2.20 thong s6 k¥ thuat cac loai CPU s7 300

- Mot CPU chuan thong thudng co kich thude 80-120mm. Dé thiét ké mot
hé thdng lap trinh diéu khién ngudi dung cé thé chon lya cac loai PLC véi
cac thong sb CPU phu hop c6 thé dap tng toc d6 cao trong diéu khién.
Trong mdi truong chat hep, nguoi thiét ké c6 thé chon lwa CPU cé kich
thudce thong thuong 1a 40mm.



- Tat ca CPU 313 c6 bo nhé kich thude 512kb va cho phép si dung phan
mém lap trinh 1a S7-300. CPU 317-2dp thong thudng co thé dap tmg moi
nhiém vu vé diéu khién va lién két truyén thong 2DP cho phép két hop
DP/DPI va cling co thé cu hinh Profibus nhu mot may tram chu hoac té.
- CPU 317T-2DP dugc ap dung trong cac hé thong diéu khién co khi phtc
tap. Step 7 cling dung dé 1ap trinh va diéu khién cho loai CPU nay.
- Sau loai CPUs: 312C, 313C, 313-2PtP, 313C-2 DP, 314-Ptp, 314C-2 DP
déu duoc tich hop cac modul mé rong nham dap vng:

+ Piéu khién chinh x4c cac chuyén dong vi tri co hoc & tdc d6 cao.

+ C6 chirc ning bao vé chuong trinh trong qué trinh hoat dong bang viéc
lién tuc quét ma MMC.

+ C6 thé tang cac Block dit liéu bang viéc ghép ndi thém cac modul mé
rong.
Thiét ké mot Networking:
- Hé thong S7-300 cho phép tiét kiém khong gian bang viéc cau hinh lap
thém cac bo diéu khién nham mo rong s6 modul va lién két mang. Tat ca cac
modul duoc ghép ndi trén mot DIN rail duy nhat.
- Mot network theo két ndi Profibus cho phép cat ca cac thiét bi c6 thé két
ndi voi PLC chu. MPI c6 gia thanh thap trong viéc két ndi voi cac thiét bi
lap trinh va PC, Hé théng quan ly va lap trinh 1a HMI® va SIMATIC
S7/C7/WinAC. Tong cong 125 tram MIP ¢ thé cung két ndi véi toc do
truyén 1én dén 187.5 kbit/s dong thoi co thé thay doi tap 1énh bang bat ctr
thiét bi HMI dang két ndi ma khong can phan mém quan 1y thar 3 nao khéc.

M | y
e Central controller (CC) DIN rail

I ,
- IRRTS

PS CPU IM SMSM SM SM SM SM
(optional) (optional for expansions)

&

Configuration of the $7-300: space-saving, modular and extremely simple

- Véi CPU 317 va 318-2 DP, MPI c¢6 thé sir dung giao thitc PROFIBUS DP
dé cau hinh hé thong 2DP.

- Mang Profibus dugc quan 1y béi chuong trinh S7 300. Khi két ndi S7 300
né s& mé menu thudc tinh cia mang truyén thong va quan 1y nhu mot thiét
bi thi ba.



Cac PLC ho S7 400

- Pay la dong PLC méi nhat va day du tinh ning nhat ctia dong diéu khién
Simatic va ciing 1a cum thiét bi ap dung thanh cong nhit trong cac hé thong
diéu khién ty dong. S7 400 1a cac giai phap hitu hiéu cho giai phap cac hé
thong san xuat va day truyén cong nghiép.

Ung dung:

- Trong cong nghiép tu dong (cac day truyén lap rap...)

-  May moéc trong xay dung

- Cong nghiép gidy

- Trong nghanh thyc pham va thirc udng

- Ché bién gb

- Nghanh héa hoc va dau khi

- K¥ thuat cong nghiép, xtr Iy nudc va nude thai

- Trong nganh luyén kim

- Phan phéi ning luong....

Ung dung dic biét:

- St dung trong cac chu trinh doi hoi su chinh xac cao, dugc coi 1a mot
thiét bi hd tro ngoai vi cua cac PCs, cac hé théng doi1 hoi su an toan cao.

K§ thuit va chuan doan:

- SIMATIC Engi-neering Tools dung nhu thiét bi dé test va chuin doan
16i, nang cao hiéu suit cdu hinh phan cung va chwong trinh, dong thoi
chwong trinh nay ciing hd trg trong viéc quan 1y SCL and biéu db k§y thuat
nhdm mang lai hiéu qua giam sat cao hon.

CAu hinh S7 400:

- Mot hé théng S7-400 bao gdm nhiing thiét bj co ban sau: mot bang nbi,
mot ngudn cdp va mot CPU. Hé théng diy du ciing c¢6 quan tan nhiét. Hé
théng dé dang mo rong cac modul bang viéc ghép ndi cac modul mé rong va
sap xép cdu trac ctia hé théng bang ET 200®, nhu thé gia thanh sé& ré hon rat
nhiéu so véi viée dung nhiéu CPU khac nhau.

S7-400 CPU gom cac loai CPU sau:

- CPU412-1/412-2/414-2/414-3

- CPU 416-2/416-3/417-4

- CPU 414-H/417-H Failsafe CPU
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Hinh 2.11: cAu hinh S7 400

Théng s6 k§ thuat CPU S7 400 ( bang 2.21):

Main memory
* integrated

" ininstructions
* for program

* fordata

Load memory
* integrated
* expandable to

Backup

Number of blocks

* FB

' FC

* DB

Program execution
* free cycle

* timed interrupts

* delay interrupts

* time interrupts

* process interrupts
* multi-computing interrupt
* startup

96 Khyte
32K

48 Kbyte
48 Kbyte

256 Kbyte RAM
64 Kbyte

Yes

256
256
511 (DB Oreserved)

Ly — ko R R R

144 Kbyte
32K

72 Kbyte
72 Kbyte

256 Kbyte RAM
64 Kbyte

Yes

256
256
511 (DB 0 reserved)

g — b B B B —

256 Kbyte
84K

128 Kbyte
128 Kbyte

256 Kbyte RAM
64 Kbyte

Yes

2048
2048
4095 (DB O reserved)

W — s B s s

768 Kbyte
84 K

384 Kbyte
384 Kbyte

256 Kbyte RAM
64 Kbyte

Yes

2048
2048
4095 (DB 0 reserved)

W o— b s s



Execution times

" bit operations

* word aperations

* fixed point arithmetic

* floating point arithmetic

Bit memories/timers/counters
* Bit memories

* S7 timers/S7 counters

* |EC timers/IEC counters

Design

" Number of expansion units

* Number of DP masters, through CP
* Number of FMs

Programming interface
" Number of stations
* Transmission speed

DP interface
* Number of stations
* Transmission speed

Address ranges

* Total IO address area
* 1/ process image

* Total digital channels
* Total analog channels

MLFB group

Main memory
* integrated

" in insqﬁctions
* for program

* for data

Load memory
" integrated
" expandable to

Backup

Number of blocks

" FB

" FC

" DB

Program execution
" free cycle

" timed interrupts
" delay interrupts

* time interrupts

" process interrupts
* multi-computing interrupt
" startup

2s
28
2ys
3us

4 Kbyte
256256
SFBISFB

21
max. 10

limited by number of
slots and number of
connections

limited by number of
slots and number of
connections

16
max. 12 Mbit/s

32
max. 12 Mbit/s

4 Kbyte (4 Kbyte
4 Kbyte (4 Kbyte
32768/32768
2048/2048

6ES7412-1XF...

CPU 416-2

1.6 Mbyte
530K

0.8 Mbyte
0.8 Mbyte

256 Kbyte RAM
64 Kbyte

Yes

2048
2048
4095 (DB 0 reserved)

W — 00 W B~ ;=

2ys 0.1 s
28 0.1 ps
2us 0.1 ps
3us 0.6 ps
4 Kbyte 8 Kbyte
256256 256/256
SFBISFB SFBISFB
21 21
max. 10 max. 10

limited by number of
slots and number of
connections

limited by number of
slots and number of
connections

16
max. 12 Mbit/s

32 +64
rmax. 12 Mbit/s

4 Kbyte /4 Kbyte
4 Kbyte 4 Kbyte
32768/32768
2048/2048

BEST412-2XG...

CPU 416-3

3.2 Mbyte
1065 K

1.6 Mbyte
1.6 Mbyte

256 Kbyte RAM
64 Kbyte

Yes

2048
2048
4095 (DB O reserved)

W — 00 WO & o —

limited by number of
slots and number of
connections

limited by number of
slots and number of
connections

32
max. 12 Mbit/s

32+96
max. 12 Mbit/s

0.1 s
0.1 s
0.1 s
0.6 ps

8 Kbyte
256/256
SFBISFB

21
max. 10

limited by number of
slots and number of
connections

limited by number of
slots and number of
connections

32
max. 12 Mbit/s

32+2x96
max. 12 Mbit/s

8 Kbyte /8 Kbyte 8 Kbyte /8 Kbyte
8 Kbyte 8 Kbyte 8 Kbyte /8 Kbyte
65536/65536 65536/65536
4096/4096 4096/4096
6ES7414-2XG... 6ES7414-3X]...

CPU417-4

4 Mbyte

1335K

2 Mbyte

2 Mbyte

256 Kbyte RAM

64 Kbyte

Yes

6144
6144

8191 (DE O reserved)

Ww — 00 W Bk o —



Bit memories/timers/counters

* Bit memories 16 Kbyte 16 Kbyte 16 Kbyte

* S7timers/S7 counters 5121512 512/512 512/512

* [ECtimers/IEC counters SFBISFB SFBISFB SFBISFB

Design

* Number of expansion units 21 21 21

* Number of DP masters, throughCP -~ max. 10 max. 10 max. 10

* Number of FMs limited by number of slotsand  limited by number of slotsand  limited by number of slots and
number of connections number of connections number of connections

* Number of CPs limited by number of slots and ~ limited by number of slots and ~ limited by number of slots and
number of connections number of connections number of connections

Programming interface

* Number of stations 64 64 04

* Transmission speed max. 12 Mbit/s max. 12 Mbit/s max. 12 Mbit/s

DP interface

* Number of stations 324125 322x125 32+3x125

* Transmission speed max. 12 Mbit/s max. 12 Mbit/s max. 12 Mbit/s

Address ranges

* Total 110 address area 16 Kbyte 116 Kbyte 16 Kbyte 116 Kbyte 16 Kbyte 116 Kbyte

* /0 process image 16 Kbyte 116 Kbyte 16 Kbyte 116 Kbyte 16 Kbyte 16 Kbyte

* Total digital channels 1310720131072 1310721131072 1310721131072

* Total analog channels 819218192 8192/8192 8192/8192

MLFB group BES7416-2XK.. BES7416-3XL... B6ES7417-4XL...

] , Bing 2.21: thong s6 k¥ thudt CPU S7 400
Cac kiéu thiét 1ap truyén thong S7 400

- Ethernet cong nghiép IEEE 802-3 va 802.3u— chuan quéc té cho diéu
khién cong nghiép c6 két ndi voi may cua ki thuat vién.

- PROFIBUS (IEC 61158/EN 50170) téc do giao thic thong thuong
115kbit/s

- AS-Interface (EN 50295)- chuan québc té cho két ndi cam bién va co cau
chap hanh

- EIB (EN 50090, ANSI EIA 776) — chuan toan cau trong viéc xay dung
mot hé théng tu dong

- Két ndi diém-diém — cho nhiing tram giao tiép theo dang protocols. Két
ndi diém-diém 1a dang két néi co ban trong truyén thong. Nhiing dang két
ndi protocols dic biét thuong dung (e.g. RK 512, 3694(R) va ASCI|I)

- Trong mdt khéi két ndi truyén thong S7 400 dang Profibus DP va S7 400
dong vai tro nhu mot may chu.

6.4.Hang Allenbradley
Muc tiéu:



- Hiéurd chuong trinh diéu khién
- Nam vitng cac thong sd k¥ thuat
Céac PLC 5 System Controller( hinh 2.23):

) 2.23: Hé thong diéu khién PLC 5 cua Allenbradley
a. Tong quan b¢ xir ly PLC-5:
- B§ xtr Iy PLC-5® la mdt modul don va dugc ddt phia bén trai cia mot
slot chtra 1771 ngd xut nhap dir li¢u. Mot Slot nhu hinh 2.12 bao gém tat ca
cac I/0O mo rong cia cac modul ghép ndi, bao gdm ca bd nhé va bo giao tiép
truyén théng. Bo PLC-5 dugc cdu hinh cho truyén thong tdc d6 rat cao hay
chtra cac chan 1/0 lién két diéu khién. Mot ngd diéu khién I/O théng thudng
dwoc cau hinh nhu mot céng quét dir li€u hoac chi la mdt céng thong
thuong. Néu 13 mot cong quét dir liéu né s& duoc hién thi va diéu khién boi
cong lién két truyén thong cho tit ca cac port chuyén d6i I/O con lai. Néu
chi 1a cong chuyén doi giao tiép dir lidu, nd chi giao tiép vdi cong quét dit
li€u vao ra trén dudng.
- Tat ca cac bd xir Iy PLC-5 déu c¢6 cong giao tiép dir liéu téc do cao, va
cong truyén thong RS-232-C/422-A/423-A. Thém vao d6, mdi bo xir ly
Ethernet PLC-déu c6 cong truyén théng enthernet, va mdi bo xu 1y
ControlNet PLC-5 déu c6 giao cong giao tiép ControlNet.
- Maic du mdi bo xir Iy Ethernet PLC-c6 céng ehternet trén main board;
thém vao d6 céng Ethernet c6 thé bd sung cho tit ca hé théng xir Iy PLC-5
bang mot modul 1785-ENET. Néu mot bo xur Iy PLC-5 khong c6 cong mang
truyén thong, do vay bo xtr 1y nay c6 thé thém mot modul quét dir lidu 1771-
SDN.



b. Uu diém:
- Diéu khién dang logic ladder va cu tric lap trinh dang text.
- Loi thé cua bo cai dit bao gém file dir liéu dang cam tay, lap trinh tuan
tw, chuan doan, thanh ghi chinh, ngd diéu khién truc tiép va céu tric chuong
trinh diéu khién
- Chuong trinh diéu khién chinh cé thé diéu khién nhiéu nhiém vu khac
nhau
- C0 toan cyc va ngat xir 1y tin hiéu dau vao.
- B4o 15i chuong trinh trude khi chuong trinh dirng han
- Kha ning ngit timer
- Bao vé bo nhd
- Tu 512 dén max 3072 ngd vao ra trén mot rack
- C6 thé mo rong max 50,176 cho viéc két hop nhiéu rack
- Thiét bi truyén thong 1/0 (1794 1/0 modules va 1792D 1/0 blocks)
- Piéu khién 1/0 truyén thong lua chon trén mdét bo xu 1y (1771, 1734,
1794, 1797 1/0 modules)
- Mot port diéu khién két ndi toan cuc c6 thé ciu hinh dé tré thanh mot
cong chuyén doi hay cong quét dit liéu thong thudng.

C. Dich vu Web:
- B0 xu 1y Ethernet PLC-5 (1785-L20E, -L40E, and -L80E), va module
(1785-ENET) duoc cung cap nhu mot thiét bi diéu khién qua internet:
- Chuan doan thong qua mang va cac modul thong tin cho phép tim kiém
cac thong tin trén mang luu trit trén cdc bang dir li¢u cua bd xir ly PLC-5,
cac modul chuan doan yéu cau (RSLogix5, phién ban 5. hodc cao hon).
- Dich vu domain (DNScho phép xdy dung mot website thay thé IP (yéu
cau RSLogix5, phién ban 5.2 hay cao hon).
- B xtr Iy PLC-5 ¢6 bao vé bd nhé (1785-L26B, -L46B, L86B, -L46C15)
- Tat ca cac bd xir Iy PLC-5 déu c6 ché do bao vé chuong trinh. Tuy nhién
chuong trinh bdo vé nay véi muc dich 1a chi cho phép truy cap ting vung dir
liéu. va ché d6 nay dugc thiét ké diang nhap bang mat khau.
- B0 bao vé xu ly PLC-5/26, PLC-5/46, va PLC-5/86 tuwong duong vdi bo
xu ly PLC-5/20, PLC-5/40, va PLC-5/80 thong thuong. cac bo xu 1y nay
duoc li¢t ké trong bang lya chon b xur ly PLC-5.
- B0 bao vé xur ly PLC-5/46C15 dugc thém vao cho bo xir Iy PLC-5/40C15
ControlNet va thém vao cac tinh nang bao vé by nhd. Bo xur 1y nay duoc liét
ké trong bang lya chon "bd xtr 1y ControlNet PLC-5 ¢6 bdo vé bd nho".
d. Thong s6 ki thuit ( hinh 2.24):
Dong ho thoi gian va lich
Thay d6i max 60 °C [+ 5 phut/thang
Thay d6i dic trung tail+ 20s/thang




20 °C
D0 chinh xac thot gian|Quét 1 chuong trinh

Nguon 1770-XYC

'Va cham van hanh 30 g gia toc cao nhat trong sudt 11 +1 ms
Va cham khong do50 g gia toc cao nhat trong sudt 11 +1 ms
van hanh
D0 giao dong 1 gtai 10...500 Hz

0.012 in. peak-to-peak displacement
Nhiét do van hanh 0...60 °C (32...140 °F)

Nhiét do luc khong40...85 °C (-40...185 °F)

hoat dong
Do am twong ddi 5...95% khong ngung tu
Chirng nhanx UL, CSA Class | Div 2 Hazardous, CE, C-Tick, EEX,

EtherNet/IPODVA

Bang 2.24: thong tin lya chon b xur ly
Bang lya chon bg xtr Iy PLC 5 co:
- B6 xir Iy PLC-5 thong thuong-thong thuong co dic diém cho phép lua
chon dang truyén thong cho cac cong trinh dic biét voi viée cai dit nang
cao.
- BO6 xur ly Ethernet — Ethernet PLC-5 cho phép tai khoan TCP/IP giao
tiép truyén thong véi cac bd xir Iy Ethernet PLC-5 khac va cac may tinh chu.
Vi vay cac cong trinh cua Allenbradley thuong dung céc hé thong TCP/IP
chuan, va st dung ciu tric ngang hang. B xir Iy Ethernet PLC-5 dugc tbi
vu thoi gian thuce va phuong phap diéu khién 1ap quy.
- BO diéu khién ControlNet — ControlNet PLC-5 thudng dung trong diéu
khién thong tin. Chung thuong ap dung trong diéu khién thong tin téc do cao
théng qua mot cong controlnet. Mang lugi ControlNet network cho phép ca
diéu khién ngd vao va ra ¢ toc do cao hon lién két Universal Remote 1/0 va
diéu khién ngang hang s& nhanh hon mang ludi the DH+. B xr 1y nay sé& loai
trir 1771 1/O modules cua ControlNet network dé cau hinh sau dé tiép tuc doc
hay ghi dir li¢u.( bang 2.25)

1/0, 110 110 User Cong truyén
Loai xu ly | Max. Chassis, | Communication | Memory, | thdong thong
cua PLC 5 Max. Max. thuong
Standard 512 to|5 to | «Processor- 8K to | *Ethernet§
PLC-5 3072 93% resident  local | 100K DH+
Processor | (any 1/0 words *RS-232-
mix)* *Extended local | *protected | C/422-
1/0 (PLC-5/26, | A/423-A
*Universal -5/46, and -




Remote 1/0 | 5/86 only)
*DeviceNet
/0%
Ethernet 512 to|13 to | *Processor- *16K to | *Ethernet
PLC-5 3072 65 resident  local | 100K DH+
Processor | (any 1/0 words *RS-232-
mix)* *Universal Cl422-
Remote 1/0 Al423-A
*DeviceNet
I/O0%
ControlNet | Forcible |77  to | *Processor- 6K to | *Ethernet§
PLC-5 *512 to | 125% resident  local | 100K *ControlNet
Processor | 3072 1/0 words DH+
(any *Universal sprotected | *RS-232-
Mix)* Remote 1/0 | (PLC- Cl422-
Non- *DeviceNet 5/46C A/423-A
forcible /O only)
3200 to *ControlNet I/O
50176

Bang 2.25: bang xu ly cua PLC-5
e. Nhirng b xir ly ciia PLC-5
Bé xik Iy PLC-5 chudn ( bang2.26):
- Toéng s6 Max ctia I/O xuit nhap 1a nhitng I/O thyc cai ma khong cha y
dén cac cong da két ndi. SO cong két ndi cho phép thong thuong ctia mot
modul 1a (8, 16, or 32) tuy nhién mdt sé modul lai c6 s6 cong it hon sb cong
két ndi cho phép. Do vy sb cong tong dugc tinh bao gom nhirng ngd 1/0
thong thuong, nhitng ngd 1/0 md rong va mot sé cong diéu khién toan cuc.
Ché ¥ rang tit ca cac ngd vao co thé 1a ngd ra tiy thudc vao cdu hinh ngd
vao ra.
- 1/0 12 mdt don vi dja chi /O c6 thé chira tbi da 1a 128 I/O véi dia chi duy
nhét I/O ctia modules hay 256 1/0 hay gip d6i sb dia chi cua I/O modules.

Cat. | Processor | User Memory Total I/0, Max. | Analog | I/O
No. Memory | Types 1/0, Scan
Words, Max. | Time
Max.x per
Rack
A

Standard PLC-5 Processors




1785 | PLC- 8K Battery- 512 (any mix) or | 512 10 ms

- 5/11 backed *384 in + 384 out at

L11B static RAM | (complementary) 57.6
*EEPROM Kbit/s
program *7 ms
backup at
option 115.2
using: Kbit/s
1785- *3 ms
ME16, - at
ME32, - 230.4
ME64, and kbit/s
-M100

1785 | PLC- 16k Battery- *512 (any mix) or | 512 10 ms

- 5/20 backed *512 in + 512 out at

L20B static RAM | (complementary) 57.6
*EEPROM Kkbit/s
program *7 ms
backup at
option 115.2
using: Kbit/s
1785- *3 ms
ME16, - at
ME32, - 230.4
ME64, and kbit/s
-M100

1785 | PLC- 32K Battery- 1024 (any mix) | 1024 |10 ms

- 5/30 backed or at

L30B static RAM | #1024 in  and 57.6
*EEPROM | 1024 out kbit/s
program (complementary) *7 ms
backup at
option 115.2
using: kbit/s
1785- *3 ms
ME16, - at
ME32, - 230.4
ME64, and kbit/s
-M100

1785 | PLC- 48 kB} | Battery- 2048 (any mix) | 2048 |10 ms




- 5/40 backed or at
L40B static RAM | #2048 in + 2048 57.6
*EEPROM | out Kbit/s
program (complementary) *7 ms
backup at
option 115.2
using: Kbit/s
1785- *3 ms
ME16, - at
ME32, - 230.4
ME®64, and Kbit/s
-M100
1785 | PLC- 48K *Battery- *2048 (any mix) | 2048 0.5
- 5/40L backed or ms
L40L static RAM | «2048 in + 2048 (ext.
*EEPROM | out local)
program (complementary) 10
backup ms at
option 57.6
using: Kbit/s
1785- *7 ms
ME16, - at
ME32, - 115.2
ME64, and Kbit/s
-M100 *3 ms
at
230.4
Kbit/s
1785 | PLC- 64 kB§ | *Battery- 3072 (any mix) | 3072 10
- 5/60 backed or ms at
L60B static RAM | «3072 in + 3072 57.6
*EEPROM | out Kbit/s
program (complementary) *7 ms
backup at
option 115.2
using: kbit/s
1785- *3 ms
ME16, - at
ME32, - 230.4
ME64, and kbit/s
-M100
1785 | PLC- 64 kB§ | *Battery- *3072 (any mix) | 3072 0.5
- 5/60L backed or ms




L60L static RAM | 3072 in + 3072 (ext.
*EEPROM | out local)
program (complementary) 10
backup ms at
option 57.6
using: Kbit/s
1785- *7 ms
ME16, - at
ME32, - 115.2
MEG64, and Kbit/s
-M100 *3 ms
at
230.4
Kbit/s
1785 | PLC- 64 kB§ | *Battery- *3072 (any mix) | 3072 *0.5
- 5/60L backed or ms
L60L static RAM | 3072 in + 3072 (ext.
*EEPROM | out local)
program (complementary) 10
backup ms at
option 57.6
using: Kbit/s
1785- *7 ms
ME16, - at
ME32, - 115.2
ME64, and Kbit/s
-M100 3 ms
at
230.4
Kbit/s
1785 | PLC- 100 kB | *Battery- *3072 (any mix) | 3072 10
- 5/80 backed or ms at
L80B static RAM | «3072 in + 3072 57.6
*EEPROM | out Kbit/s
program (complementary) *7 ms
backup at
option 115.2
using: kbit/s
1785- *3 ms
ME16, - at
ME32, - 230.4
ME64, and kbit/s
-M100
Standard PLC-5 Processors with Protected Memories
1785- |PLC- |16 kB *Battery- | *512 (any mix) or | 512 *10




L26B | 5/26 backed *512 in + 512 out ms at
static RAM | (complementary) 57.6
*EEPROM Kbit/s
program *7 ms
backup at
option 115.2
using: Kbit/s
1785- *3 ms
ME16, - at
ME32, - 230.4
MEG64, and Kbit/s
-M100
*Protected

1785- | PLC- 48K *Battery- *2048 (any mix) | 2048 10

L46B | 5/46 backed or ms at
static RAM | <2048 in + 2048 57.6
*EEPROM | out Kbit/s
program (complementary) *7 ms
backup at
option 115.2
using: Kbit/s
1785- *3 ms
ME16, - at
ME32, - 230.4
ME64, and Kbit/s
-M100
*Protected

1785- | PLC- 100 kB | *Battery- *3072 (any mix) | 3072 10

L86B | 5/86 backed or ms at
static RAM | #3072 in + 3072 57.6
*EEPROM | out Kbit/s
program (complementary) *7 ms
backup at
option 115.2
using: kbit/s
1785- *3 ms
ME16, - at
ME32, - 230.4
ME64, and kbit/s
-M100
*Protected

Bang 2.26 B¢ xu [y PLC-5

Bo xir Iy PLC 5 chuan (tiép theo) ( bang 2.27)




Cat. | Processo | Universal Number of 1/O Chassis, | RS- Backplan
No. |r Remote /| Max. 232-C | e Current
Extended | 422- | Load
Local-l/O /[ Tota [ Extende | Universa |A  /|5V
DH+ Ports | | d Local |1 423-A
(Mode) Remotex | Ports}
Standard PLC-5 Processors
1785 | PLC- 1 5 0 4 1 2.3A
- 5/11 DH+/Remot
L11 e 1/0 (Adap
B or Scan)
1785 | PLC- 1 DH+ |13 |0 12 2.3A
- 5/20 1
L20 DH+/Remot
B e 1/0 (Adap
or Scan)
1785 | PLC- 2 29 |0 28 2.3A
- 5/30 DH+/Remot
L30 e 1/0 (Adap
B or Scan)
1785 | PLC- 4 61 |0 32 max. 3.3A
- 5/40 DH+/Remot per 1/0O
L40 e 1/0O (Adap link
B or Scan)
1785 | PLC- 2 61 |16 32 max. 3.3A
- 5/40L DH+/Remot per 1/0
L40 e 1/0 (Adap link
L or Scan)
1 Extended
Local 1/0
1785 | PLC- 4 93 |0 32 max. 3.3A
- 5/60 DH+/Remot per 1/0
L60 e 1/0 (Adap link
B or Scan)
1785 | PLC- 2 81 |16 32 max. 3.3A
- 5/60L DH+/Remot per 1/0
L60 e 1/0 (Adap link
L or Scan)
1 Extended
Local I/0
1785 | PLC- 4 93 |0 32 max. 3.3A




- 5/80 DH+/Remot per 1/0
L80 e 1/0 (Adap link
B or Scan)
Standard PLC-5 Processors with Protected Memories
1785 | PLC- 1 DH+ |13 |0 12 2.3A
- 5/26 1
L26 DH+/Remot
B e 1/0 (Adap
or Scan)
1785 | PLC- 4 61 |0 32 max. 3.3A
- 5/46 DH+/Remot per 1/0 1
L46 e 1/0 (Adap link
B or Scan)
1785 | PLC- 4 93 |0 32 max. 33A
- 5/86 DH+/Remot per 1/0O
L86 e 1/0O (Adap link
B or Scan)

Bang 2.27 Bo xur ly PLC-5

Bo xur Iy Ethernet and ControlNet PLC-5 ( bang 2.28):
- Tong s6 Max ciia I/O xuit nhap 1a nhitng I/O thyc cai ma khong chd y
dén cac cong da két ndi. SO cong két ndi cho phép thong thuong ciia mot
modul 13 (8, 16, or 32) tuy nhién mét sé6 modul lai ¢6 s6 cong it hon sb cong
két néi cho phép. Do viy sb cong tong dugc tinh bao gdém nhiing ngd
I/controlnet, ket hop v&i mot s6 cong diéu khién toan cyc. Chu y rang tat ca
cac ngd vao c6 thé 1a ngd ra tuy thudc vao cau hinh ngd vao ra.
- I/O 1a mot don vi dia chi I/O ¢6 thé chua toi da 13 128 1/O véi dia chi duy
nhat I/O ctia modules hay 256 I/O hay gap d6i s6 dia chi cua I/O modules.

Cat. | Process | User Memory Total I/0, | Analog | 1/O
No. or Memory | Types Max. 1/0, Scan
Words, Max. Time
Max.x per
RackA
Ethernet PLC-5 Processors
1785- | PLC- 16K *Battery- 512 (any | 512 10 ms
L20E | 5/20E backed mix) or at 57.6
static RAM | *512 in + 512 Kbit/s
*EEPROM | out *7 ms at
program (complementa 115.2
backup ry) Kbit/s
option *3 ms at
using 1785- 230.4
ME16, - kbit/s




ME32, and

-MEG64
1785- | PLC- 48K *Battery- *2048  (any | 2048 10 ms
L40E | 5/40E backed mix) or at 57.6
static RAM | <2048 in + Kbit/s
*EEPROM | 2048 out *7 ms at
program (complementa 115.2
backup ry) Kbit/s
option *3 ms at
using 1785- 230.4
ME16, - Kkbit/s
ME32, and
-MEG64
1785- | PLC- 100K8 *Battery- *3072  (any | 3072 *10 ms
L8OE | 5/80E backed mix) or at 57.6
static RAM | «3072 in + Kbit/s
*EEPROM | 3072 out *7 ms at
program (complementa 115.2
backup ry) Kbit/s
option *3 ms at
using 1785- 230.4
ME16, - Kkbit/s
ME32, -
ME64, -
M100
ControlNet PLC-5 Processors
1785- | PLC- 16K *Battery- Forcible Forcible | Control
L20C | 5/20C backed *512 (any | *512 Net 1/0
15 static RAM | mix) or | Non- 0.5 ms
*EEPROM | *512 in + 512 | forcible | (average
program out *32000 |)
backup (complementa Univers
option ry) al
using 1785- | Non-forcible Remote
ME32, - +32000 1/0
MEG64, and °10 ms
-M100 57.6
kbit/s
*/  ms
115.2
kbit/s
3  ms
230.4

kbit/s




1785- | PLC- 48Kt *Battery- Forcible Forcible | Control
L40C | 5/40C backed *2048  (any | *2048 Net 1/0
15 static RAM | mix) or | Non- 0.5 ms
*EEPROM | <2048 in + |forcible | (average
program 2048 out | «48000 |)
backup (complementa Univers
option ry) al
using 1785- | Non-forcible Remote
ME32, - |+48000 1/0
ME®64, and 10 ms
-M100 57.6
Kbit/s
*/  ms
115.2
kbit/s
3  ms
230.4
Kbit/s
1785- | PLC- 100K8 *Battery- Forcible Forcible | Control
L80C | 5/80C backed *3072  (any | #3072 Net 1/0O
15 static RAM | mix) or | Non- 0.5 ms
*EEPROM | 3072 in + |forcible | (average
program 2048 out | +50176 |)
backup (complementa Univers
option ry) al
using 1785- | Non-forcible Remote
ME32, -|+50176 1/0
MEG64, and 10 ms
-M100 57.6
kbit/s
/7  ms
115.2
Kbit/s
3 ms
230.4
Kbit/s
ControlNet PLC-5 ¢6 bao vé bo nhd
1785- | PLC- 48Kt *Battery- Forcible Forcible | Control
L46C | 5/46C backed *2048  (any | *2048 Net 1/0
15 static RAM | mix) or | Non- 0.5 ms
*EEPROM | <2048 in + |forcible | (average
program 2048 out | «48000 |)
backup (complementa Univers
option ry) al
using 1785- | Non-forcible Remote




ME32, - | *48000 1/0
MEG64, and 10 ms
-M100 57.6
*Protected kbit/s
7  ms
115.2
Kkbit/s
3 ms
230.4
kbit/s
B x1r Iy Ethernet and ControlNet PLC-5 tiép theo
Cat. Processo | ControlNet | Number of I/0O Chassis, Max. RS- | Backplan
No. r | Ethernet / 232 | e Current
Remote / -C /| Load at
Extended 422 | 5V
Local-1/0 /| Totalx Extende | Universal A/
DH+ Ports d Local | Remotei 423
(Mode) -A
Port
S
Ethernet PLC-5 Processors
1785- | PLC- |l 13 0112 3.6 A
L20E | 5/20E | Ethernet
] DH+
]
DH+/Rem
ote I/0
(Adap or
Scan)
1785- | PLC- |-l 61 0|60 3.6 A
L40E | 5/40E | Ethernet
2
DH+/Rem
ote 1/0
(Adap or
Scan)
1785- | PLC- |-l 65 0|64 3.6 A
L80E | 5/80E | Ethernet
2
DH+/Rem
ote 1/0
(Adap or
Scan)

ControlNet PLC-5 Processors




1785- | PLC- |-l 77 012 1 2.7 A
L20C | 5/20C | ControlNe (typ)
15 t (dual 3.0A
media) (max)
1  DH+
3|
DH+/Rem
ote 1/0
(Adap or
Scan)

1785- | PLC- |-l 125 060 1 3.0A
L40C | 5/40C | ControlNe
15 t (dual
media)
2
DH+/Rem
ote 1/0
(Adap or
Scan)

1785- | PLC- |-l 125 0|60 1 30A
L80C | 5/80C | ControlNe
15 t (dual
media)
2
DH+/Rem
ote 1/0
(Adap or
Scan)

ControlNet PLC-5 Processor with Protected Memory

1785- | PLC- |-l 125 0 |60 1 30A
L46C | 5/46C | ControlNe
15 t (dual
media)
2
DH+/Rem
ote 1/0
(Adap or
Scan)

Bang 2.28 B¢ xur Iy Ethernet and ControlNet PLC-5
Memory Devices ( bang 2.29)

Mai s6 Cat Miéu ta Cho cac thiét | Chtic ning Dung lugng bo
bi nho

1785-ME16 EEPROM Standard PLC- | Program 16K words




5 processors backup

1785-ME32 EEPROM Standard PLC- | Program 32K words
5 processors backup

1785-ME64 EEPROM Standard PLC- | Program 64K words
5 processors backup

1785-M100 EEPROM Standard PLC- | Program 100K words
5 processors backup

Hinh 2.29 by nhé Bj xir Iy Ethernet and ControlNet PLC-5

f. Sao lwu hé théng xir ly PLC-5

Thuan loi

- D& dang céu hinh

- Khong can thiét thém chuong trinh cho hau hét cac hé thong

- Ap dung cho dich vu controlnet cho phép dong b phan tich ma khong
can mot két ndi chuyén dung

- Cung cap thiét bi du phong cho mang truyén thong

- Tu thuyc hién tinh twong thich va kiém tra cu trac chuong trinh ma
khong can 1ap trinh bo sung

- Cung cdu cho nguoi dung cau hinh phuong thitc chuyén doi dir liéu lam
t6i wu hé thong

- Cho phép chuyén d6i bang tay thuan tién cho qué trinh kiém tra va xur 1y
16i

- Sao luu cac hoat dong trudc dé giup ich cho cac lan thiét 1ap tiép theo(
hinh 2.30)

Cat. No. Thiét bi xu ly Kich thudc bd nhd|
1785-CHBM|1785-L.40C15 or 1785-L80C15/100K words

PLC-5/80C15 Processor with PLC-5/80C15 Processor with

Hot-Backug

: p Memory Cartridge
A

e

Fiber-optic segment

1786-RPA 1786-RPFM | 1797-RPA  1797-RPEM
| ]
¥ Y ¥

e =
ControlNet Link

FLEX 1/O - \HHREE FLEX Ex VO
(1794-ACN15) TEEEREL 1746 1/O (1797-ACNR15)

AL {(1747-ACN15, -ACNR15)
1771 1O
(1771-ACN15)

Hinh 2.30: Thiét bi sao Iwu bd nhg PLC-5




Loai Pico Controllers
Gioi thiéu chung:

@ Allen-Bradley

- Pay la mot thiét bi nho gon, don gian va linh hoat. B diéu khién Allen-
Bradley Pico thi hanh nhitng 1€nh logic don gidn nhu timer, counter va van
hanh theo thoi gian thuc. Pisco chia nhé cac timer va ciing 1a PLC cép thép,
hé théng piscon c6 thé ap dung cho nhiing diéu khién nho don gian nhu hé
théng chiéu sang cua cin nha hay hé thong chiéu sang dau xe véi chi phi
thap. Hé thong Pisco dé dang thiét két.

- Tat ca cac chwong trinh 14p trinh va thay d6i dir liéu c6 thé thay doi
théng qua ban phim hay man hinh hién thi PLC hay v&i phan mém cau hinh
riéng cua Allen-Bradley’s Pico™.

- Hé théng diéu khién Pico c6 thé c6 DIN-rail hoic két hop thém céc bang
diéu khién phu theo chuong trinh can diéu khién. Pién 4p ngudn AC cho
phép 1a 120V/240V va 12V hay 24V dc, tat ca gdm 8 ngd ra dang Relay dé
mé rong diéu khién céc thiét bi.

- Nguén diéu khién DC cta Pico c6 hai ngd vao DC véi dién ap dit licu sb
cho phép thay d6i 0-10V, mang lai nhiing diéu khién lih hoat. Hé thong
diéu khién Pico c6 thé mo rong 1én dén 38 ngd vao ra va cac modul mé rong
duoc két n6i dén chan 18 cua bg diéu khién

Dic diém:

- D@é dang cai dat

- Chinh stra chuong trinh dé dang

- Mo rong diéu khién bang HMI

- Tét ca trong mdt modul don

- C6 thé mé rong ngd diéu khién

- Chuong trinh nguoi dung than thién va truc.



Sdn phcfm:
- BO diéu khién 1760 Pico™
- B0 diéu khién 1760 PicoGFX
- Module 1760 Pico DeviceNet™
- Module I/O mé rong 1760 Pico
- Module nguén 1606 Pico
- Phan mém 1760 PicoSoft

Thong tin ky thuat: ( bang 2.30)

Kich thudc bo nhéd
Tat ca cac bo diéu khién

Nguon ap ngd vao

120/ 240V AC controllers

24V AC controllers
24V DC controllers
12V DC controllers

Vung dién ap ngod vao

120/ 240V AC controllers

24\ AC controllers
24V DC controllers
12V DC controllers

Dong dién relay ngo ra

Analog Input (DC and 24V AC
controllers only)

D0 chinh xac thot gian thuc
Kich thuéc (HxWxD), Approx.
Bo diéu khién 12 ngd

Bo diéu khién 12-18 ngd

Trong lugng

1760-L12xxx

512 instructions

85...264V AC, 50/ 60Hz
20.4...26.4V AC
20.4...28.8V DC
10.2...15.6V DC

79...264V AC
14...26.4V AC
15...28.8V DC
8...15.6V DC

8A resistive
3A inductive

0...10V DC, £2% of actual
value

+5 seconds/day (typical)

90 x 71.5 x 58 mm (3.54 x
2.81 x2.28 in)

90 x 107.5 x 58 mm (3.54 x
4.23 x 2.28 in)

0.2 kg (0.44 Ib)



1760-L18xxx 0.3 kg (0.66 Ib)

1760-L20xxx 0.3 kg (0.66 Ib)

Nhiét d6 van hanh -25...55°C (-13...131°F)
Nhi¢t do lac khong hoat dong -40...70 °C (-40...158 °F)
D6 am luc van hanh 5...95% (khong bao gom su

ngung ty)
Shock (IEC 60068-2-27) 18 shocks (semi-sinusoidal

15 g/ 11 ms)
Su giao dong (IEC 60068-2-6) 10...57 Hz (bién d¢ 1a hang

$0 0.15 mm) ’ ‘

57...150 Hz (Gia toc la hang

s02 g)
Chirng nhan UL, CE, CSA, C-Tick, Class

I, Division 2 Hazardous

Location
Ma san Ngudn Ap S6 Séngéra Analog Pico
pham ngd ngod Variation

vao vao
1760- 120/ 120V 8 4 relay — —
L1I2AWA 240V AC
AC

1760- 120/ 120V 8 4 relay no real-time
L12AWA- 240V AC clock
NC AC
1760- 120/ 120V 8 4 relay no display
L1I2AWA- 240V AC
ND AC
1760- 120/ 120V 12  6relay 1/0
LISAWA- 240V  AC expandable
EX AC
1760- 120/ 120V 12  6relay 1/0
LISAWA- 240V  AC expandable,
EXND AC no display
1760- 24V AC 24v 8 4 relay 2(0...10V  —
L12NWN AC DC)

1760- 24V AC 24V 8 4 relay no display



L12NWN-
ND

1760-
L18NWN-
EX

1760-
L18NWN-
EXND

1760-
L12DWD

1760-
L12DWD-
ND

1760-
L18DWD-
EX

1760-
L18DWD-
EXND

1760-
L12BBB

1760-
L12BBB-
ND

1760-
L12BWB

1760-
L12BWB-
NC

1760-
L12BWB-
ND

1760-
L18BWB-
EX

1760-

24V AC

24V AC

12V DC

12V DC

12V DC

12V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

24V DC

AC

24V
AC

24V
AC

12V
DC

12V
DC

12V
DC

12V
DC

24V
DC

24V
DC

24V
DC

24V
DC

24V
DC

24V
DC

24V

12

12

12

12

12

12

6 relay

6 relay

4 relay

4 relay

6 relay

6 relay

4 transistor

4 transistor

4 relay

4 relay

4 relay

6 relay

6 relay

4(0...10V

DC)

2 (0...10V

DC)

4(0...10V

DC)

2 (0...10V

DC)

4(0...10V
DC)

1/0
expandable

1/0
expandable,
no display

no display

1/0
expandable

1/0
expandable,
no display

no display

no real-time
clock

no display

1/0
expandable

1/0



L18BWB- DC expandable,

EXND no display
1760- 24V DC 24V 12  8transistor I/0
L20BBB- DC expandable
EX

1760- 24v DC 24V 12  8transistor I/0
L20BBB- DC expandable,
EXND no display

Bang 2.30 thong s6 k¥ thuat bo xir Iy pisco

6.5. Hang Telemecanique

Muc tiéu:

- Hiéurd cac thanh phan PLC XPS MF60
- Nhan biét duoc cac day két ndi tin hiéu
1.1.1 5.1. PLC Loai XPS MF 60

Gidi thiéu chung: ( hinh 2.31)

Hinh 2.31: module bao vé PLC XPS MF60 vd1 6 modul trén mot rack
- PLC loai XPS MF60 1a mét thiét bi c6 churc nang bdo v¢ an toan cho cac
hé thong may moc va thiét. Module PLC XPSMF60 thiét ké cung SIL3 dap
trmg chuan IEC64508 va 4 yéu cau dap tng chuan EN954-1/1S013849.
- Mot module PLC XPSMF60 1a mot hé thong két hop trén hop kim loai
hay céc gia din huéng. Mot bo nhu thé gdm cac thiét bi nhu ngudn cép,
CPU va cac module ngd vao ra. Cho phép t6i 6 bo ghép ndi, viéc két ndi cac
module trén gia d& kha don gian nhung phai chi y dén cac day két ndi tin
hiéu.
- Céac thanh phan PLC XPS MF60
- Gi4 d& kim loai ciia XPS MFGEHO!1 véi tim dé dé két ndi thiét bi, cac
tim bao vé day din EMC va hai quat tan nhi¢t. Module nguén 24V.DC
XPSMFPS01 va mot bo pin du phong. CPU XPSMFCPU22 véi cong truyén



thong (RJ45: Ethernet) va truyén thong cong nghiép (FB2: Modbus)( bang

2.32).

2.33):

“Im rack™ I/O modules

XPS Characteristics
MFAISBO1 8 single-pole analog inputs
or 4 2-pole analog inputs
MFAOB801 8 analog outputs
MFCIO2401 2 counting inputs,
4 digital outputs
MFDI2401 24 digital inputs
(— 110 Vdc / ~~ 117 Vac)
MFDI3201 32 digital inputs

MFDIO241601

24 digital inputs,

186 digital outputs

MFAOB01

8 relay outputs
(~—6...230 Vac /— 110 Vdc)

Cau trac mot CPU XPS MFCPU22 dugc biéu dién nhu sau( hinh

Bang 2.32: S6 ngd vao ra cia molud

] E)‘T': |FBZ | |R,J45 ||RJ45 ||RJ45 ”RJ45 |
17Dy
: I I I I

o
modules

ROM RAM COM
I I RAM
dual
port
ROM | RAaMm

Self-monitoring

or

“Watchdog”

RAM

Processor
1

rara i i

Synchronization

ADDRESSES

Processor
2

RAM

CONTROL

DATA

Hinh 2.33: Ciu trac mét CPU XPS MFCPU22




Céu tric bd nguén module XPSMFPSO01 dugc biéu dién nhu sau (
hinh 2.34):

o —t — I O
=24V ! ® / — u, ® == 53
i
(o, — I O
“‘Restart” — o
— [
/ — Yss & =5V
L | 1
System fault =1 L] O 2
o Lo 3

“Fault contact” function

Hinh 2.34: Cau tric mot bd nguén XPSMFPS01
Chwong trinh diéu khién PLC XPS MF60

- Phan mém XPSMFWIN chay trén PC cho phép diéu khién:

- Chuong trinh lp trinh chttc nang cho cic modul trén rack cua PLC
XPSMF60,

- Cau hinh Bus va mang truyén thong cong nghiép,

- Cau hinh dia chi IP cho céc sensor va co cau chip hanh cta cac chu trinh
tuan tu

- Chuong trinh dén bao thong qua modul ngudn.

- Dung phan mém lap trinh XPSMFWIN

- Sir dung mdy tinh dé 1ap trinh va cdu hinh phuong thuc truyén thong.

- St dung phan mém chuyén dung dé chuin doan va kiém tra chu trinh

Cai dat ngo vao, ra cia PLC XPS MF60

- Céac modul cua PLC XPSMF60 cho phép nguoi dung lya chon va cai dat
6 slot trén mot gia, cac bién ngd vao ra, cac ngd vao ra dé kiém tra, tham
dinh va hién thi. Tuy nhién 6 module gidng nhau c6 thé cai dat trén cing
mot rack.

- Thiét 1ap truyén thong ctia PLC XPS MF60

- Kiéu truyén thong gilta may tinh, cac thiét bi diéu khién tu dong va cac
modul bao vé PLC thong qua két ndi internet va dung 4 cong truyén thong
RJ45 trén CPU cua PLC. Két ndi internet cia PLC XPS MF60 thi phu hop
v6éi cai dat chuyén ddi. Nhu vay mot modul bao vé thi dung két ndi
enthernet va cac modul con lai dung dia chi IP( hinh 2.35).
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Hinh 2.35 md hinh két ndi internet caia PLC XPS MF60
Théng tin vi tri cac cong PLC XPS MF60 ( hinh 2.36)

Hinh 2.36: thong tin vi tri cac cong PLC XPS MF60

Trong do:

. Mot tAm gia d& XPSMFGEHO1.

. M6t bo ngudn 24 Vdec XPSMFPSO01.

. A CPU XPSMFCPU22.

. Sau modul I/0 gén trén cung 1 rack

. Oc ¢b dinh cab két nbi (EMC),

. Vit ndi mass7. Hai quat tan nhiét

. Bbn vit @ 0.55" (14 mm) dé giit cac gia d& co duc 10.
. Mot pin ngudn.

10. Bén dén LEDs nguén (FAULT, 24V, 3.3 Vor 5 V).
11. Mot nut Restart

12. Khéi két nbi co 3 vit bt 16ng, chitc ning bao 161 két
13. M6t bd ngudn cung cap cho cac thiét bi dau cudi c6 ndi mass
14. Ranh hd tro viéc cai dat, thao lép modul nguén.
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15. Bay dén trang thai lam viéc.

16. Bon cong RJ45 (loai 10BASE-T/100BASE-TX) chuic nang két ndi mang
internet

17. Hai deén trang thai chu trinh

18. Két n6éi FB2 dén Modbus bus (FB1 khong duoc dung), c6 dén hién thi
trang thai

19. Rang hd trg thao lap CPU.

PLC Loai XPS MF 1/2/3

Gi¢i thiéu chung ( hinh 2.37)

o =

Hinh 2.37: Modul chuyén d6i ngd vao ra loai XPS MF 1/2/3

- Pat nhitng noi nguy hiém can quan sat va diéu khién.

- Hé théng ngo vao ra kha nhé gon, loai module nay phu hop véi chuan EN
954-1/1SO 13849-1 va chuéan IEC 61508

- Ngudn cép 1a 24 Vdc, module XPSMF1DI160 dugc thiét ké dé mo rong
ngd vao cua modul bdo vé PLCs XPS MF dén thiét bi can két ndi. Puoc
thiép 1ap két ndi véi PLC thong qua cong truyén thong 2 RJ45 va khong can
chuong trinh diéu khién.

- Diéu khién duong truyén: khi bj ngan mach hay ngat duong truyén, vi du
nat dung khan cdp ngd vao hang 4 ctia chuan EN954-1/1S013849-1, thi
duoc cau hinh cho modul ngd vao XPSMF1DI1601. Chi dugc cdu hinh cho
modul ngd vao 1-4 dugc két ndi toi chan ngd vao 1-16

- Lic d6 sé& c6 xung ty dong & ngd ra dé kiém tra cac tin hiéu s6 ngd vao.
Vi tri cac khéi chire ning XPS MF1 DI1601( hinh 2.38)




Hinh 2.38: vi tri cac khoi chic ning XPS MF1
. Khéi cung cap nguén 24V.DC.
. B6n khdi két néi tin hiéu sé ngd vao véi dén hién thi trang thai
. Mot khéi két ndi vai tin hiéu xung sé ngd ra, voi 4 dén hién
. Hai cong RJ45 (loai 10/100 BaseT) dé két ndi mang internet.
. Tam dén trang thai.
. Vit néi mass.
. Nt reset nam phia trén.
. Mit sau bat thiét bi 1én tuong.

Ngudn cap cho thiét bi 1a 24V.DC, 16 ngd vao dang sb, 4 ngd ra dang
xung sd, 2 cong RJ45dé két ndi dén mang internet. Cab két ndi enthernet giira
dau vao cua modul dén cdng RJ45 cua PLCs XPSMF30/31/35.

Vi tri cac khdi chire ning XPS MF1 DI1601( hinh 2.39)
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Hinh 2.39: vi tri cac khoi chitc ning XPS MF2
1. Hai cong RJ45 (loai 10BASE-T/100BASE-TX) dé két noi mang internet
2. Tam dén bao trang thai
3. Oc ndi mass.
4. Nguon 24V.DC.
5. Tam cong ngd vao ra véi dén hién thi trang thai
6. Nut reset
7. Noi gan thiét bi 1én gia d&.

Vi tri cac Kkhoi chirc nang XPS MF3( hinh 2.40)

HIMatrix F355

Hinh 2.40 vi tri cac khoi chic nang XPS MF3



- Loai MF3DIO88018 voi 8 ngd vao dang s0, 8 ngd ra dang s6 DO, 2
ngo ra dang s6 DO- va 2 ngd ra dang xung.
- Loai MF3DIO16801 c6 16 ngd vao dang s, 8 ng6 ra dang hai cyc hay
16 ng6 ra dang 1 cuc don dang s6 va 2 ngd ra dang.
Loai MF3DIO20802 c6 20 ngd vao dang s6 va 8 ngo ra dang so.
- Loai MF3AIO08401 c6 8 ngd vao dang twong ty va 4 ngd ra dang tuong
tu khong c6 bao vé an toan.
- Dbi v6i loai nay vung dién ap tin hiéu vao 1a 0-10V.DC va dong ngd
vao khoang 0.4-20mA ( hinh 2.41)

Graphic terminal B Premiurm
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r XPS MF4020, MF4022
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Hinh 2.41: truyén thdng két ndi thiét bi théng qua cong RJ45
PLC Loai XPS MF 31-30-35

B o e B

- Modul bao vé nhé gon nay cung cip giai phap giam sat, bao vé va kiém
tra trong cac hé thong ty dong nham bao vé an toan cho nhan vién nay thiét
bi.Chung duoc thiét ké theo chuan IEC61508 va theo yéu cau cta chuan EN
954-1/1S013849-1

- Loai MF31222 gdm 20 ngd vao dang sb, khong co ngd vao analog va
counter. 8 ngd ra dang sb va sir dung giao thirc internet.

- Loai MF3022 gém 20 ngd vao dang sb, khéng c6 ngd vao analog va
counter. 8 ngd ra dang sb va sir dung giao thirc internet.



- Loai MF3502 gdm 24 ngd vao dang sd, 8 ngd vao analog va 2 counter.
8 ngd ra dang sd va sir dung giao thirc internet.
- Loai MF3522 va MF3542 gdm 24 ngd vao dang sb, 8 ngd vao analog va
2 counter. 8 ngd ra dang sd va sir dung giao thiic internet.

Piéu khién dwong truyeén:

- Khi bi ngan mach hay ngit duong truyén, vi du nat ding khan cip ngd
vao hang 4 cua chuan EN954-1/1S013849-1, thi duogc ciu hinh trén bd bao
vé PLCs XPSMF31222 va MF3022. Ngb ra dang s6 1-8 duoc két ndi voi ngd
vao s cua thiét bi cung loai. Luc do s€ c6 xung ty dong & ngo ra dé kiém tra
cac tin hiéu s ngd vao.

Chuong trinh 14p trinh chirc ning tu bao vé:
Phan mém XPSMFWIN chay trén PC cho phép diéu khién:

- Lap trinh chirc nang bao vé cho bd PLCs XPSMF,

- Céu hinh Bus va mang truyén thong céng nghiép,

- CAu hinh dia chi IP cho cic sensor va co cau chdp hanh cua cac chu
trinh tuan ty

Chuong trinh dén bao thong qua hé théng ngudn.

Dung phan mém lap trinh XPSMFWIN

- St dung may tinh dé lap trinh va cdu hinh phuong thirc truyén thong.

- St dung phan mém chuyén dung dé chuan doan va kiém tra chu trinh (
hinh 2.42)
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Hinh 2.42: M6 hinh két ndi bao vé truyén théng internet
> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 2
4+ Noi dung:
+ Vé kién thirc: Trinh bay dwoc cdu tric, ddc diém, cdc thong sé ky thudt cia
cac loai PLC chinh xac theo noi dung da hoc




+ Vé kj nang: Thiee hién ldp trinh cho PLC dat cdc yéu cau vé ky thudt, Xir
Iy cac hw hong trén PLC dat yéu cau ky thudt, Thuc hién thay thé cdc hé
thong PLC dat yéu cau ky thudt
+ Vé thdi dé: Bam bdo an todn va vé sinh cong nghiép
+ Phuong phap:
+ Vé kién thirc: Puoc danh gid bang hinh thirc kiém tra viét, trdc nghiém.
+ Vé ky nang: Banh gia ky nang thuc hanh
+ Vé thai do: Ren luyén tinh ty mi, chinh xdc, an toan va vé sinh cong nghiép
2

BAI 7: LAP DPAT MO HINH PIEU KHIEN BANG PLC.

Gi¢i thiéu:

nudc ta hién nay dang trong qua trinh cong nghi¢p hoa, hién dai hoa. Vi
thé, tu dong hoa san xuat dong vai tro quan trong, tu dong hoa gilip ting
ning sut, ting do chinh xac va do d6 ting hiéu qua qua trinh san xuat. Bé
co thé thyuc hién tu dong hoa san xuit, bén canh cac may moc co khi hay
dién, cac day chuyén san xuit...v.v, ciing can thiét phai c6 cac bo diéu
khién dé diéu khién ching.Trong d6, diéu khién 1ap trinh 1d mot trong céc
bo diéu khién dap ung duoc yéu cau do.
Muc tiéu:

- Trinh bay duoc cach két ndi giita PLC va thiét bi ngoai vi theo nodi dung

da hoc.

- Kiém tra ndi day bang phan mém chinh xac theo ndi dung da hoc

- Thuc hién cai dit phan mém dat cac yéu cau k¥ thuat

- Rén luyén tinh ty mi, chinh xéc, an toan va vé sinh cong nghiép
Noi dung chinh:
7.1. Gidi thi¢u:
- Trong nhiéu tmg dyng ctia PLC, phai néi dén tng dung PLC trong linh vuc
trong hé théng san xuit cong nghiép, diéu khién robot, diéu khién qué trinh,
mang thu nhan dir liéu, diéu khién trinh tu may phan loai, diéu khién giam sat. ...
Trong bai nay, ta s& di sdu vao nghién ctru cac tmg dung PLC trong diéu khién
dong co nham phuc vu diéu khién cac thiét bi trong linh vuc san XUt cong
nghiép.
- Pé diéu khién truyén dong dién cua thiét bi may moc noi chung va may cong
cu trong cong nghiép noi riéng, nguoi ta dung rat nhiéu thiét bi va khi cu dién
khéc nhau dé thuc hién cac nhi?m vu khac nhau. Nho gléy dan dién chl'mg‘ ta no1
lién cac bo phan lai voi nhau d€ tao nén mot dang so do chung goi 1a so do dién,
nham dé thyc hién nhitng chirc nang theo mdt yéu cau nhat dinh.



Motor Starter
(Acuator)

PLC

Start/Stop Pushbuttons
(Sensors)

Mach diéu khién dong co

> DPong co khong dong bo rotor 1ong sdc

Pong co khong dong bo 1a may dién xoay chiéu, 1am viéc theo nguyén ly
cam tng dién tir, c6 téc do cua rotor n khac vai toc do tir truong quay
trong may n1l.



> Cong tic to

» Ro le nhiét

Ro le nhiét dung dé bao vé dong co va mach dién khoi b1 qua tai, ndé khong
tac dong tirc thoi theo dong dién ma can phai cé thoi gian d€ phat nong.

Ro le nhiét 1am viéc theo nguyén 1y tac dung nhiét ctia dong dién, ciu tao bén
trong 1a phién kim loai kép: mot tim c6 hé sé gian nd bé va mot tim co hé sd
gian nd 16m. Khi d6t nong do dong dién I, ¢ thé dung truc tiép cho dong dién di
qua, hoac day dién tré bao quanh

B0 phan d6t nhiét 1 ddu ndi tiép voi mach dién chinh cia thiét bi can bao vé
(tu dong cét dién). Khi dong dién chay trong mach dién ting 1én qué muc qui
dinh (dong co bi qua tai) thi nhi¢t luong tod ra lam cho phién kim loai kép 3
cong 1én phia trén (vé phia c6 hé s0 gian nd bé). Nh Iyc kéo ciia 16 xo 5, don
bay 4 s& quay va mo tiép diém 2 lam cho mach dién tu dong cat dién. Khi bo
phan dot nong nguoéi di, thanh kim loai kep hét cong , nhan nut 6 1a ¢o thé dua ro
le nhiét vé vi tri cq, thi tlep diém 2 lai dong lai.

> Nut nhén:
Co cac loai nfit nhan sau:
+ Nat nhan thuong mo: khi tac dong tir trén xudng thi tiép diém dong lai dan
dién dé mdi mach dién. Khi bo tay ra nho 10 xo phan, tiép diém lai tro vé vi tri
ban dau ho mach.



+ Nut nhan thuong déng: khi tac dong tir trén xudng thi tiép diém mo ra dé
ho mach dién. Khi bé tay ra nho 10 xo phan, tiép diém lai tr& vé vi tri ban dau
déng mach.

+ Nut nhan kép: 1a ntit nhan két hop ca nat nhan thuong dong va thuong mo
1én trén mot nat nhan.

+ Ngoai ra con ¢ nit nhan dimg khan cap co cau tao gidng nhu cac niit nhan
trén nhung c6 thém bo phan xoay, dung dé nhan dimg khan khi c¢6 su cb. Nut
nhan nay ciing ¢ 1 tiép diém thuong dong va mot tiép diém thuong mo.

» Cong tic hanh trinh (Limit Switch)

Cong tdc hanh trinh 13 mot loai khi cu dién, tac dong bﬁng luc co hoc dé
dong mo cac ti€p diém thuong dong hay thuong mo. Cong tac s€ tac dong (doi
trang thai dong, mo cua ti€p diém) khi bd phan cia may di qua nhing vi tri da
xac dinh trong gi61 han lam viéc cuia nd (goi 1a cong tac hanh trinh), hay goi

chung 13 cong tic gii han.
()

Limit Switch

COM —— I'\ﬁ':j normally
comman NO closed
normally

open



» Ro le thoi gian

Ro le thoi gian IC (IC Timer) hién nay dugc sir dung rong rai vi ¢ nhiéu uu
diém hon so véi kiéu co khi. Ro le thoi gian kiéu IC c6 kich thudc nhé gon, voi
d6 chinh xé4c cao, dé diéu chinh va dai diéu chinh rong tir 0.05 gidy dén 24 gio
tuy theo loai ro le thoi gian. IC Timer cling dung duoc cho ca dong dién AC va

DC.
/ SO PO NOI DAY \

\ power ——= /

ICTIMER

2VIZA
S0Hz :
ols bt

So d0 va hinh ding ciia Timer IC



/ SO PO NOIDAY

\

7.2 CACH KET NOI DAY:
Muc tiéu:
- két néi dwepc ngé vao, ngé ra
Két noi ngé vao:




M L+ M 0 N 2 3

Két noi ngo ra

Nguin AC/DC

R

"

b

> két nbi bang mach ro le:

" oL T1
IRE
M oL
L2 =—8— L Motor
M OL 13
L3 I s

5 Start ) oL
I

Trong thi du nay doéng co duoc khoi dong (M) duoc méc ndi tiép véi mot
nat nhan binh thudng hd NO (nat Start), nat nhdn binh thudng dong NC
(Stop) va céc tiép diém binh thuong dong ro-le qua tai (OL).

Khi nhan Start thi ¢ dong dién di qua mach lam khéi dong dong co, no lam
dong cac tiép diém M va Ma tuong tng cua dong co. Khi nha Start thi dong
co van hoat dong do cac tiép diém M,Ma dong. Pong co sé& tiép tuc chay cho
dén khi nhan nat Stop hay khi c6 qua tai lam mo cac tiép xuc

OL.
» Chuong trinh PLC:



Start (NO)

Network 1 B
o o— 10.0 ~
100 101 102 Q0.0 Q0.0(~  }¥to Motor
Stop (NC) _‘ | ":I -
\ Starter
al o1 H .

_H— e Dlnl_o

npt CPU Qutput

Nat nhan Start (NO) duoc ndi vao ngd vao tha nhat 10.0, nit nhan Stop
(NC) nbi vao ngd vao thir hai 10.1 va cac tiép diém ro le qua tai OL duoc
ndi vao ngd vao thu ba 10.2. Mot mach AND 3 ngd vao nay tao nén mach
diéu khién trong Network 1. Bit trang thai 10.1 & muc logic 1 vi nit Stop 1a
loai NC; bit trang thai 10.2 & mirc logic 1 vi cac tiép diém OL dong. Bo diéu
khién dong co dugc ndi vao ngd ra QO.0.

» Cach nbi day mach dong luc khai dong tir don cho dong co:

» Cach ndi day mach dong luc ddo chiéu dong co dung khai dong tir kép:



2.3. DAu ndi thiét bi 13p trinh véi PLC.

Cap PC/PPI: Dé co thé truyén thong giita PC va PLC, ndi cap theo cac budc
Sau.

- Bat DIP swich dé chon toc do truyén. Téc do truyén cho may 1ap trinh kiéu
PPI la

9600baud.
- N6i dau RS — 232 (ghi PC) dén cong truyén thong ctia may tinh (COMI
hodc COM2),
siét chat.
- Nbi dau con lai (RS —485) dén céng truyén thong cua PLC, siét chit.
S— ) — )
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7.3. LAP TRINH PIEU KHIEN MAY SAN XUAT.
7.3.1 Lap trinh diéu khién thang may xiy dung
1. Yéu cdu cong nghé:

- Nhan nat Nang dong co hoat dong thang mdy nang hang cham HT1 ding
nang
- Nhén nut Ha dong co hoat dong thang may ha cham HT2 dung ha



- Nhén Stop thang may ding bat ky vi tri ndo
2. Trinh tu thuc hanh

2.1. Quy dinh dia chi ngé vaolra:

Ngd vao Ng0 ra
DPia chi Mo ta Ky bia chi Mo ta Ky Hiéu
Hiéu
10.0 Nt nhan Nang Up Q0.0 Nang K1
10.1 Nt nhan Ha pown | Q0.1 Ha K2
10.2 Ro le nhiét RN Q0.2 Pén bao H1
Nang
10.3 Nhén nat Ding Stop Q0.3 Pén bao H2
Ha

2.2. Vé so dé két néi thiét bi:

2.3. Két noi PLC véi thiét vi ngogi vi:

2.4. Viét chwong trinh diéu khién:

2.5. Chay mé phong chwong trinh:

7.3.2. Lap trinh diéu khién dong co Y-A.

1. Yéu cau céng nghé:

- Nhan nut Start: Pong co khoi dong Y sau 5s chuyén sang ché do lam
viéc A.

- Nhan Stop dong co dirng hoat dong

- Khi dong co bi qua tai s& ding hoat dong va dén sang nhap nhay tan s6 1Hz
2. Yéu cau thwe hanh..

- V& gian d6 thoi gian

- V& mach dong luc va so d6 két n6éi PLC véi thiét bi ngoai vi

- Viét chuong trinh diéu khién

- Chay m6 phong

- Download chuong trinh vao PLC

- Kiém tra va van hanh

7.3.3. Lap trinh diéu khién xe chuyén nguyén liéu.

1. Yéu cdu cong nghé:




- Nhén Start hé théng hoat dong xe tai vi tri co ban CTHT1 xe di chuyén té1 vi
tri cubi cham HT2 xe ty dong dimg. Nhan S2 xe di chuyén vé vi tri co ban s&
dimg. Trong qué trinh di chuyén xe c6 thé ding bat ky vi tri ndo mong mudn.
Khi qua tai dén bao sang nhap nhay véi thoi gian 1s. Khi xe di chuyén dén xanh
s& sang. Khi nhan start dén xanh nhap nhdy 3 lan sau d6 dimg xe méi duoc di
chuyén.

2. Trinh tw thuc hanh:
2.1. Quy dinh dia chi ngé vao/ra:

Ngd vao Ng0 ra
Dia chi Mo ta Ky Dbia chi Mo ta Ky Hiéu
Hiéu
10.0 Nut nhan Ding D Q0.0 Contactor T
Chay
Thuan
10.1 Nt nhan chay MT Q0.1 Contactor N
thuan Chay
Nghich
10.2 Nt nhan chay MN
nghich

2.2. Vé so do két noi thiét bi, diu néi theo so do:
2.4. Viét chwong trinh diéu khién:

2.5. Chay mo phong chwong trinh:

2.6. Download chwong trinh vao PLC

2.7. Kiém tra va vin hanh hé théng

7.3.4. Lap trinh do chiéu dai va sip xép vat liéu.

1. Yéu cdu cong nghé:

- Hé théng phan loai chiéu cao cta vat, néu vat c6 kich thude cao s& duogc
xilanh 1 day vao thing hang 1, néu vét ¢ chiéu cao trung binh s& dugc
xilanh 2 day vao thung hang 2, néu vat c6 chiéu cao thap sé& chay dén cudi
bang tai vao vao thung hang 3.

- Nhan Start hé théng hoat dong. Néu Sensor 1 phat hién vat thi d6 1a san
pham thip, néu Sensor 1,2 ciing phat hién d6 14 san pham trung binh, néu 3
sensor cung phat hién d6 1a sam pham cao.

- Néu ddng co bi qua tai thi s& dimg bang tai va dén bdo qué tai sang.



2. Yéu cau thwe hanh:.
+ V& gian d6 thoi gian
+ V& mach dong luc va so d6 két ndi PLC véi thiét bi ngoai vi
+ Viét chuwong trinh diéu khién
+ Download xubng PLC
+ Kiém tra va van hanh

7.3.5. Lap trinh diéu khién may nang hang.

1. Yéu cdu cong nghé:

- Lap trinh diéu khién thang may nang hang theo yéu cau:

+ Nhén Start hé théng nang hang hoat dong, tai vi tri co ban dén do sang
nhan nat Nang hé thong nang hang hoat dong khi nang hang téi vi tri trén thi
CTHI tac dong dong co nang hang dung hoat dong va dén do sang. Trong
qué trinh nang hang dén xanh sang nhap nhay tan sé6 1Hz. Nhan nut ha thé
thong hoat dong dén xanh sang nhap nhay tan s6 2 Hz. Khi dong co bi qua
tai dén d6 nhap nhay tan s6 1 Hz va coi kéu bao dong co bi qua tai.

2. Trinh tu thuc hanh:

2.1. Quy dinh dia chi ngo vao/ra:

2.2. Vé so do két noi thiét bi:

2.3. két noi PLC vdi thiét vi ngogi vi:

2.4. Viét chwong trinh diéu khién:

2.5. Chay mo phong chwong trinh:

2.6. Download xuéng PLC va vdn hanh hé thong hoat djpng

7.3.6. Lap trinh diéu khién hé thong vo nuwéc chai.

1. Yéu ciu cong nghé:
Nhan start hé théng hoat dong, khi chai ¢ vi tri Sensor 1 thi bang tai hoat dong
dua chai vao vi tri chiét rét, khi chai duoc sensor 2 phat hién thi dimg bang tai
va xilanh s& di xudng thuc hién chiét rot nude vao chai véi thoi gian 5s thi ding
chiét rot va xilanh tré vé vi tri ban dau bang tai tiép tuc hoat dong. Qua trinh
chiét rot 1ap di lap lai va khi thuc hién du 50 chai s& dimg va mudn hé thong
hoat dong tr¢ lai thi nhan nut Start.

2. Trinh tu thuc hanh:
2.1. Quy dinh dia chi ngé vao/ra:
2.2. Vé so do két noi thiét bi:

2.3. két néi PLC véi thiét vi ngoai vi:



2.4. Viét chwong trinh diéu khién:
2.5. Chay mo phong chwong trinh:
2.6. Download xuéng PLC va vin hanh hé thong hoat dong

7.3.7. Lap trinh diéu khién hé théng tron hoéa chit.
1. Yéu cdu cong nghé:

- Nhén nut start hé théng tron hoat dong B1 van 1 hoat dong 10s thi dung,
B2 van2 hoat dong 15s thi dung, B3 van 3 hoat dong 20s thi durng va dong
co SM thuc hién tron véi thoi gian 15s. Khi dong co trén dung thi van 4 va
B4 hoat dong dua hoa chit ra ngoai, khi hoa chat trong bon hét Sensor can
s& tac dong va qua trinh tron lap lai 5 1an thi s& ding. Muén hé thong hoat
dong tro lai thi nhan nut Start.

2. Trinh tu thuc hanh:

2.1. Quy dinh dia chi ngo vao/ra:

2.2. Vé so do két noi thiét bi:

2.3. két noi PLC vdi thiét vi ngogi vi:

2.4. Viét chwong trinh diéu khién:

2.5. Chay mo phong chwong trinh:

2.6. Download xuéng PLC va vin hanh hé thong hoat déng

> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 3

+ Noi dung:
+ Vé kién thirc: Trinh bay dwoc cach két néi gitia PLC va thiét bi ngoai vi, nam
dwoc quy trinh cong nghé ciia mot sé6 mé hinh: mach khéi dong déng co, mach
ddo chiéu quay déng co, diéu khién toc dé va mach mé mdy sao/tam gidc
+ Vé ky ning: Thuc hién Idp trinh cho PLC dat cdc yéu cau vé ky thudt, Xk
Iy cac hw hong trén PLC dat yéu cau ky thudt, Thuc hién thay thé cdic hé
thong PLC dat yéu cau ky thudt
+ Vé thdi dj: Pam bdo an toan va vé sinh cong nghiép

# Phuong phap:
+ Vé kién thirc: Puoc danh gid bang hinh thirc kiém tra viét, trdc nghiém.
+ Vé ky nang: Panh gia ky nang thuc hanh
+ Vé thai do: Ren luyén tinh ty mi, chinh xdc, an toan va vé sinh cong nghiép
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