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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén cic ngudn thong tin cé thé dugc
phép dung nguyén ban hoic trich dung cho cac muc dich vé dao tao va tham khao.

Moi muc dich khdc mang tinh 1éch lac hodc sur dung v&i muc dich kinh doanh
thiéu lanh manh s& bi nghiém cim.

LOI GIOI THIEU

Pé thuc hién bién soan gido trinh dao tao nghé bién tr cong nghi¢p & trinh
d6 Cao Pang Nghé va Trung Cép Nghé, gido trinh PLC Co ban 12 mét trong nhiing
gido trinh moén hoc dao tao chuyén nganh dugc bién soan theo ndi dung chuong
trinh khung dugc B Lao dong Thuong binh X3 hoi va Tong cuc Day Nghé phé
duyét. Noi dung bién soan ngin gon, dé hiéu, tich hop kién thtrc va k§ ning chit
ch€ véi nhau, logic.

Khi bién soan, nhém bién soan da cd g:fmg cap nhat nhiing kién thirc méi
c6 lién quan dén ndi dung chuong trinh dio tao va phu hop véi muyc tiéu dio tao,
ndi dung 1y thuyét va thuc hanh duogc bién soan gan v6i nhu cu thuc té trong san
xuat dong thoi co tinh thyc tién cao.

Néi dung giao trinh dugc bién soan vdi dung lugng thoi gian dao tao 120
gio gom co:
Bai MP22-01: Pai cuong vé diéu khién lap trinh
Bai MP22-02: Céu trac va phuong thirc hoat dong cua mét PLC
Bai MP22-03: Két nbi gitta PLC va thiét bi ngoai vi
Bai MD22-04: Cac phép toan nhi phan cua PLC
Bai MP22-05: Céc phép toan sd ctia PLC
Bai MD22-06: B6 xtr 1y tin hiéu Analog
Bai MP22-07: Céc bai tap tng dung trong diéu khién dong co

Trong qua trinh st dung gido trinh, tuy theo yéu cdu ciing nhu khoa hoc va
cong nghé phat trién c6 thé diéu chinh thoi gian va bd sung nhiing kién thuc
moi cho phu hop. Trong gido trinh, chung t6i co dé ra ndi dung thyc tap cia ting
bai dé nguoi hoc ciing ¢6 va ap dung kién thirc phu hop véi ky nang. Tuy nhién,
theo diéu kién co so vat chat va trang thiét bi, cac trudng c6 thé sir dung cho phu

hop.
Tham gia bién soan
Chu bién ThS Nguyén Manh Cudng
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GIAO TRINH MO PUN

Tén mé dun: PLC Co bin
Ma mon hoc/moé dun: MD22
Vi tri, tinh chit, y nghia va vai trd ciia mé dun:
-Vi tri:’Tru:('r‘c khi boc mo dun nay can hoan thanh cidc mon hoc: An toan dién; Dién ti
cong suat; Dicu khién dién khi nén; Trang b1 dién.
- Tinh chat: La m6 dun dao tao nghé bit budc va mang tinh tich hop.
- Y nghia va vai trd ctia mo dun:
Muc tiéu ciia mon hoe/mé dun:

* /& kién thuc:

- Trjnh béy duoc pguxén ly hé diéu khién lap trinh PLC; So sanh cac uu nhuoc diém
Véi bo dicu khién co tiep diém va cac bo lap trinh c& nho khac.

- Phén tich duoc cau tao phan cimg va nguyén tic hoat dong cua phan mém trong hé

diéu khién lap trinh PLC.

- Phuong phép két néi day gitra PC - CPU va thiét bi ngoai vi.

* \/& ky nang:

- Thyc hién dugc mot sé bai toan (ng dung don gian trong cong nghiép.

- Két ndi thanh thao phan cang cia PLC - PC véi thiét bi ngoai vi.

- Viét dugc chuong trinh, nap trinh dé thyuc hién dugc mot sb bai toan tng dung don
gian trong cong nghiép.

- Phan tich dwoc mot sé chuong trinh don gian, phat hién sai 156i va sta chita khic
phuc.

* \/& nang lyc tu chi va trach nhiém:

- Rén luyén dwac tinh can than, ti mi, tu duy sang tao va khoa hoc, dam bao an toan,

tiet kiém.

- Phat huy tinh tich cuc, cha dong, sang tao, tac phong cong nghiép.



Noi dung ciia mon hoc/mé dun:
Bai 1: Pai cwong vé diéu khién lap trinh
Ma chwong/Bai: MP22-01
Giéi thigu: Bai nay gi6i thiéu khai niém vé& diu khién 1ap trinh, so sanh vu nhugc diém
cua di€u khién lap trinh voi cac hinh thire di€u khién khac va trinh bay mot s6 cac ing
dung co ban ctia PLC trong thuc té.
Muc tiéu:
- Phéat biéu khai niém vé diéu khién Iap trinh theo néi dung di hoc.
- Trinh bay duoc tong quan vé hé thong diéu khién va cac dang diéu khién co ban.
- Trinh bay dugc cac wu, nhuge diem cua diéu khién 1ap trinh so véi céc loai diéu
khién khac va céc rng dung cua chdng trong thuc te.
- Trinh bay duoc khai niém va dic diém cua PLC.
- Phan tich duoc cac dang bai toan diéu khién va giai bai toan diéu khién.
N0i dung chinh:

1. Tbéng quan vé hé théng diéu khién
2. Diéu khién ndi cang va diéu khién lap trinh
3. Baitoan diéu khién va giai quyét bai toan diéu khién

4. Giéi thiéu chung vé PLC
Céc tng dung caa PLC trong thuc té

1. Tong quan vé hé thong diéu khién

1.1. Hé thong diéu khién 1a su tdp trung cta cac may moc va thiét bi co — dién —
Tong dién tir. N6 di€u khién hay van hanh thong sudt mot qué trinh hodc mdt hoat
quat dong ché tao, dam bao su linh hoat, 6n dinh va co6 tinh chinh xac cao. Hé

théng diéu khién thi hanh bat ¢ hinh thirc nao: tir don gian cho dén phuc
tap tuy thudc vao hé théng duoc thiét 1ap hodc chuong trinh dugc cai dat san
noi thiét bi diéu khién trung tam.

Don gian c6 thé hiéu Hé thong diéu khlen s€ tu dong thuc thi mdt qua trinh
hodc mot hoat dong ché tao ma khong can c6 sy can thiép cia con nguoi tuy
nhién van bao dam su linh hoat, n dinh va cé tinh chinh xac cao. Dé gidi
quyét dugc van dé nay thi co ban Hé thong diéu khién phai c6 ba thanh phan
co ban d6 1a thiét bi diéu khién trung tam, thiét bi dau vao va co céu chap
hanh. Ba thanh phan nay lién két v6i nhau thanh mot hé théng hoan chinh
dam bao c6 thé thuc thi mot qui trinh hay mot hoat dong ché tao cu thé.

1.2. Con goi 1a Khdi cam bién ngd vao hay cac thiét bi truong nhap. La cac
Thiét bi  thiét bi ngoai vi trong HTDK. N6 cung cap cc tin hiéu bi tic dong boi cac
diu vao- tic nhan bén ngoai hodc cac tin hiéu kiém tra, kiém soat cho bo xir 1y trung
Input tam. Nut nhan, ciu dao, cac hinh thuc giao di¢én co ban, cac thiét bi cam
Devices  bién, cam tng ... 1a dang ctia céc thiét bi trudng nhap.
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Con goi 13 cac thiét bi ddu vao bén ngoai hay cac thiét bi truong xuat. Trong
HTDK n6 ciing 13 cac thiét bi bén ngoai. Co ciu chap hanh bj tac dong hay
diéu khién boi bo xir Iy trung tim. Moi hoat dong, hanh vi cua cac thiét bi
truong xuat déu chap hanh theo sy diéu khién cta bo xir Iy trung tim. Dén,
chudng, dong co ... 1a dang cta céc thiét bj truong xuat.

Thiét bi Diéu khlen trung tam (CPU: Central Processing Unit).

Con got 1a Bo xur ly trung tam hay thiét bi diéu khién chinh; may chu. Noi
lién két, tong hop va quyét dinh moi hoat dong ctia hé thong Trong sudt mot
qua trinh hay mét hoat dong ché tao thiét bi nay lién tuc kiém tra trang thai
ctia hé théng, thu nhan tin hiéu phan hoi tir cac thiét bi truong nhap ( khéi

CPU
Central Processing Unit

Output
Devices

Input )

Devices

—

cam bién ngd vao) dwa vao chuong trinh logic ( déa duoc thiét lap va cai dat)
dé xtr Iy sau d6 quyét dinh chu ky hoat dong cho co cdu chap hanh. PLC,
OP3, Logo, hoac cac thiét bi 1ap trinh duoc khac 1a dang cua b xtr ly trung
tam.

2. Diéu khién noi cirng va diéu khién 1ap trinh

2.1. Piéu
khién noi
cung
(Hard —
Wired
Control)

Trong ky thugt diéu khién ciing nhw tw dong hod nguwoi ta chia ra lam 2
logi diéu khién: diéu khién noi cieng va diéu khién Igp trinh (diéu khién
kha trmh)

Diéu khién nbi cing la dang diéu khién st dung cac tiép diém. Trong h¢
thdng diéu khién ndi cing ching ta sir dung cac khi cu dién nhu cong tic,
nat nhan, role, khoi dong tir, cic bd cam bién,... két hop voi cac thiét b
dién nhu dén, chudng, dong co (1 pha, 3 pha),... Cac thiét bi, khi cu dién
nay dugc ndi lai véi nhau theo mot mach dién cu thé dé thyc hién mot yéu
cau cong nghé nhat dinh (diéu khién hay van hanh mét qua trinh hodc mot
hoat dong ché tao cu thé).

Motor Starter
|Actuater|

N Input Star/Step Pushbultons
{Sensors)



Vi du

Lap mach dién diéu khién khoi dong dong co khong ddng bd 3 pha dang
don gian. Yéu cau mach di€u khién stir dung ngudn dién 24VAC.

Hinh dudi 1a so d6 mach dién dang diéu khién ndi cung st dung ti€p diém,

trong do:

[J M lacong tic to sir dung ngudn dién 460VAC.

[0 CR larole trung gian str dung ngudn dién 24VAC.

[J  Nat nhan thuong mé Start (NO: Normal open), thudng déng Stop
(NC: Normal close).

[J  Ngoai ra con c6 cdu chi, may bién ap 460/24VAC va Role qua tai

(OL: Overload).

Circuit Diagram
M OL T1
L1 s
OL 712
460 VAC |2 stenpes Motor
M OL 713
L3 sepeetn ey
oL
1 ¢—]| (v )—
CR
ANNS
VYY)
24 VAC 1
Start
Stop |
2 CR
CR




Nhdn xét

2.2. Didu
khién
1ap trinh
dwgc

Piéu khién ndi cing:

O Churc nang duoc dat ¢6 dinh (néi day, mach dién
t).

[J  Néumubn thay d6i chirc ning c6 nghia 14 phai thay
doi lai két no1 day hay thay doi mach dién tu.

[J  Dibu khién nbi cimg c6 thé thuc hién véi cac tiép
diém (role, cong tac to,...) hay mach dién tir.

PLC viét tit cia Progammable Logic Control. La thiét bi diéu khién Logic
1ap trinh dugc hay kha trinh, cho phép thuc hién linh hoat céc thuat toan
diéu khién logic thong qua ngdn ngir 1ap trinh. N6 bao gdm mot khéi vi xtr
Iy trung tdm chtra chuong trinh img dung (lién két cac hoat dong cua h¢
thong PLC : thi hanh chuong trinh; xir 1y tin hiéu nhap xuat va chuyén giao
v6i cac thiét bi ngoai). B6 nhd (memory) nam giit hé diéu hanh va ving nhd
chuong trinh nguoi dung va ciing 1 noi luu trir chuong trinh diéu khién va
cac chuong trinh nh¢ trung gian.

Céc loai by nhd ROM: Read only Memory
Memory.

RAM: Random  Access

EFROM: Electrically Erasable Programmable Read only Memory
Va céc loai module giao dién nhap Xuat.

PLC chi ¢6 thé hoat dong duogc sau khi da duogc 1ap trinh. Co6 nghia rﬁng
chuong trinh tmg dyng dugc nguoi st dung viét (thiét 1ap) bang bod ban
phim lap trinh cam tay (Programming Consle) hodc bang may tinh (PC) dua
trén cac phan mém ung dung dugc cai dat trong may (nhu SYSWIN d6i vai
PLC ctia hing OMRON; STEP — Micro d6i voi PLC cua hing SIEMEN)
sau do nap vao by nh¢ chuong trinh ctia PLC.

Start (NO)
Network 1
— —— / '\
o o—1 10,0 ; to Mot
00 104 102 Q0.0 QA0 g RN
Stop (NC) 4’ | W W \ Motor
| ] ([ ¥ Starter
- o— 0.1 ol ™7 | T T & o A ||
@l w
V4 1
1 0.2 1]
| Q0.0
[nput CcPU Qutput



Nhin xét  Diéu khién lap trinh duoc

(] Chirc ning dugc dit cd dinh (thong qua mot chwong trinh con goi 1a
bod nhé chuong trinh).

[J  Céc phan tir nhap tin hiéu duoc ndi & ngd vao (Input) cia bd diéu
khién.

[J  Céc cudn diy ngd ra duoc khoi dong bang cac phan tir & ngd vao va
chuong trinh trong bd nho.

O Qué trinh diéu khién & day duoc thuc hién bﬁng mot chuong trinh
soan thao va dua vao by nhé chuong trinh

() Néu muén thay d6i chirc ning thi chi can thay doi chuong trinh trong
b0 di¢u khién.

3. So sanh PLC véi cac hinh thire diéu khién khac

So sanh

Trong cong nghiép, yéu cau tu dong hoa ngay cang tang, doi hoi ky thuat
diéu khién phai dap tmg dugc cac yéu cau d6. Trong nhing nam gan day, bén
canh viéc diéu khién bang role va khoi dong tur thi viée diéu khién c6 thé lap
trinh dugc cang phat trién voi hé théng dong mach dién tr va thyc hién 13p
trinh bang may tinh.

Trong nhiéu linh vuc, cac lqai diéu khjén cﬁqdﬁ duoc thay doi boi diéu khién
C()’ thé 1ap trinh dugc, co thé goi la diéu khién logic kha trinh. Viét tat trong
tieng Anh la PLC (Programmable Logic Controller)

Sur khac biét co ban gitta diéu khién logic kha trinh (thay doi dugc qui trinh
hoat dong) va theo két ndi ciing (khong thay doi dugc qui trinh hoat doéng) la
: Sw két noi day khong con nira, thay vao do la chwong trinh.

C6 thé 1ap trinh PLC nho vao cac ngodn ngir lap trinh don gian. Bac biét d6i
Vo1 nguoi sir dung khong can nho vio cac ng6n ngir 1ap trinh kho khan, ciing
c6 thé 1ap trinh PLC duoc nho vao cac lién két logic co ban.

Nhu vy thiét bi PLC l1am nhiém vy thay thé phan mach dién diéu khién
trong khau xur ly s6 liéu. Nhiém vu cta so dd mach diéu khién s& duoc xac
dinh bdi mot s6 hitu han cac bude thue hién xac dinh goi la chuong trinh.
Chuong nay mo ta cac budc thuc hién goi 1a tién trinh diéu khién, tién trinh
nay duogc luu vao bo nhd nén duoc goi 1a diéu khién theo ldp trinh nhé hay
diéu khién kha trinh. Trén co sé khac nhau & khau xir 1y s6 liéu co thé biéu
din hai hé diéu khién nhu sau:



Xac dinh nhiém vu diéu khién

So d6 mach dién Xac dinh nhiém vu diéu khién

Chon phan tir mach dién Thiét ké thuat giai

Day n61 lién két cac phan tir Soan thao chwrong trinh

Kiém tra chirc ning Kiém tra chirc ndng

S0aNN ki thay déi nhiém vy didu khién thi nguoi ta thay ddi mach diéu khién :

Lap lai mach, thay doi cac phan tir m&i & hé diéu khién bang role dién.
Trong khi d6 thay doi nhiém vu diéu khién ¢ h¢ diéu khién logic kha trinh
(PLC) thi nguoi ta chi thay doi chuong trinh soan théo.

Su khac nhgu gitta hé diéu khién bdi@g role dién va hé diéu khién logic kha
trinh co thé minh hoa mot cach cu thé nhu sau

bPé thay ddi 1 mach dién tur dang mach “Mo may DC KDB 3pha bc%ng
phwong phap doi noi Sao/Tam gidc dang tw dong” sang dang mach “Mo
may PC KDB 3pha bang phuwong phap khoi dong qua bién tro dang tu

dong”.
Mach dong lye
oL y MC1
P1 & e
P2 2F e M =
e
P3 & g,_ MC25,
Mach dicu khién
5 13 N
ON MC2 oL
| o Pla ] e %)
= =)
A
RL
—/
MC1
IS 1 Hfuca]



Mach djng lue

MCB MC1 s
P1 & el b
P2 & -l . M
P3 &F s~ I

Mach diéu khién

ON

2 le- s MCA1

| L @_

— MC2

1. So d6 mach dien.

2. b1 day lai mach dong luc (ket noi lai
toan bo hodac mot phant).

bi day lai mach di¢u khién (két noi
lai toan bo hodac mot phan).

W

1. So dé mach dien.

2. Di day lai mach dong luc (két noi lai
toan bo hoac mot phan).

3. Viet lai chvong trinh di¢u khien.



Phan di day mach diéu kluen
g1 nguyen.

Chi thay doi (viét lai)
chuong trinh dieu kluen.

Sosanh  Khi thay d6i nhiém vu diéu khién. So sanh giita 2 phuong phap trén ta thiy:
Phuong phap st dung role va cong tic to:
O Mach diéu khién sé thay doi rat nhiéu.
O Chi phi cho nhiém vu moi cao hon.

[ Phikc tap va ton thoi gian.

StartiStop Pushhuttons

-~ (Sensors)

& &

Phuong phép str dung thiét bi lap trinh c6 nhé (PLC):



O Mach diéu khién khéng thay doi.
[ Nhanh va don gidn hon bang cdch thay déi lai chwong trinh.

Starter
(Actuatan

\Output
FI_ — |_
l : | Start'Stop Pushbuttons

Inputs ¥ (Sensors)

o of

Két lugn  Hé diéu khién lap trinh ¢6 nhé PLC ¢6 nhitng uu diém sau

[ Thich iing véi nhitng nhiém vu diéu khién khdc nhau.

[0 Khd nang thay doi don gian trong qud trinh dwa thiét bi vao sir dung.
0 Nhu cdu mdt bang it.

[ Tiét kiém thoi gian trong qud trinh mé réng va phat trién nhiém vu

diéu khién bang cach copy cdc chwong trinh.
Cdc thiét bi diéu khién chuan.

Khéng can tiép diém.

1.4 Cac wng dung ciia PLC trong thuec té

Hé thong diéu khién theo 1ap trinh c6 nhd duoc sir dung rong rdi trong cac
nghanh khac nhau va dac biét duoc st dung chu yéu trong diéu khlen cong
nghiép nhu : diéu khién thang may, diéu khién cic qua trinh san xuat khéac
nhau, hé thong rira 6t6 tu dong, cac day chuyen dong goi san pham, diéu
khién méy ty dong (may khoan, may say,...), diéu khién dén giao théng,...
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Hé théng khit miti

Diéu khién xe ughil?n rdac

Diéu khién thang mdyv




Diéu khién hé bing 1di hang héa

Gidm sdt hé théng
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Hé théng trén bé téng
Diéu khién thoi gian cita, den



Mdy bém va nghién vt liéu
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Bai 2: Céu tric va phwong thirc hoat déng cia PLC
Ma chwong/Bai: MD22-02

Gioi thiu: Chuong nay gioi thi¢u cu trac ctia mot PLC, thiét bi diéu khién lap
trinh S7 — 200, cau truc bd nhé S7 — 200 va thuc hién xur 1y chuwong trinh.
Muc tiéu:

- Phat biéu duoc ciu tric cia mot PLC theo noi dung da hoc.

- Trinh bay duoc cdu triic va nhiém vu cac khdi chtrc nang cua PLC.

- Trinh bay duoc ciu hinh ctmg cia PLC cling nhu céc ng vo/ra, ciu trlic bd nhd,
mO ta dén bao, cong tac chon ché d6 va cong truyén thong.

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

- Lép dat duge cac thiét bi bao vé cho PLC theo yéu cau k¥ thuat.

- Trinh bay dugc phuong phap lap trinh cho PLC S7-200.

- Cai dit va str dung dugc phan mém SIMATIC S7 — MicroWIN.

- Rén luyén tinh ti mi, can than trong cong viéc.
N0i dung chinh:

1. Céau trac ciia mot PLC

2. Thiét bi diéu khién 1ap trinh S7 - 200

3. Kétndi day giira PLC va thiét bj ngoai vi

4. Cai dit va sir dung phan mém STEP 7 — MicroWin

o. Xu ly chuong trinh

6. Phuong phap 1ap trinh

1. Chu tric cia mot PLC

1.1. Thiét bi logic kha trinh dugc lap dat san thanh bd. Trudce tién chung chua co
Tong mot nhiém vy nao ca. Tat ca cac cong logic co ban, chiic ning nhd, timer,
quat counter vv... dugc nha ché tao tich hop trong chung va duoc két ndi voi

nhau bang chu’ong trinh cho mot nhiém vu diéu khién cu thé nao do6. Co
nhiéu thiét bi dieu khién va dugc phan biét voi nhau qua cac chirc nang sau:

Cac ngb vao vara
Dung luong nhé

Bo dém (Counter)
B0 dinh thoi (Timer)
Bit nh¢&

O 0O O OO o

Céc churc nang dac biét



1.2. Bo
nho
chuwong
trinh

[ Toc do xirly
7 Loai xur Iy chuong trinh

Céc thiét bi diéu khién 16n thi dugc ldp thanh modul riéng. D6i véi céc
nhiém vu diéu khlen nho, chung duoc lap dic chung trong mot bo. Cac bo
diéu khién nay c6 sb luong ngd vao/ra cho trude cb dinh.

Ngé vao X ly; B6 nhe Ngd ra

Khéi trung tam

| B6 nhé chwong trinh |

5 ;-
£ s I 5 2
5 2 = \ = 2 3
2 i o | Hé diéu hanh | o i @

T 5 = i | § T S
T z 3 3 z 2
5 = — , = &
c E | Bit nh& |<:>¢>| Timer | E 2
© jhn 4 e
© Q

| B6 dém |<:> @l Counter |
- "W-Hg théng

Bus

KHAU " N KHAU
VAO KHAU XU LY RA

NGUON CUNG CAP

Thiét bi diéu khién dugc cung cip tin hiéu bdi cac tin hiéu tir cic cam bién &
bd phan ngd vao cua thiét b tu dong. Tin hi€u nay duoc xu ly tiép tuc thong
qua chuong trinh diéu khién dit trong bd nhd chuong trinh. Két qua xir 1y
duoc dua ra bo phan ngd ra cta thiét bi tr dong dé dén dbi tuong diéu khién
hay khau diéu khién & dang tin hiéu. C4u triic cia mot PLC c¢6 thé dugc mo ta
nhu hinh vé€ trén:

Bd nhé chuong trinh trong PLC 1a mgt by nhé dién tir dac biét
6 thé doc dugce. Néu st dung bd nhéd doc — ghi dugc (RAM),
thi ndi dung ctia n6 ludn ludn duoc thay doi, vi du nhu trong
truong hop van hanh diéu khién. Trong trudong hop dién ap
ngudn bj mat thi ndi dung trong Ram c6 thé van duoc giit lai
néu nhu c6 st dung Pin dy phong. Néu su diéu khién lam viéc
on dinh, hop 1y, chuwong trinh c6 thé khong thay doi néu nap
vao mot bd nhé ¢b dinh, vi du nhu trong mdt EPROM. Noi
dung chuong trinh & EPROM c6 thé x6a bang tia cuc tim.

Sau khi bat nguén, hé diéu hanh s& dit cac counter, timer, va
bit nh¢ voi thude tinh nonretentive (khong dugec nhé béi Pin
du phong) cling nhu accu vé 0.

Pé xir Iy chuong trinh, hé diéu hanh doc timg dong chuong
trinh tor dau dén cudi. Tuong ung hé diéu hanh thuc hién
chuong trinh theo cac cau 1énh.



1.4. Bit Céac memory bit 1a cic phan tir nhé, ma hé diéu hanh ghi

nh¢ nhd trang thai tin hiéu

(Memory

Bit)

1.5. B9 Bo dém la mot vung nhd, ma hé diéu hanh ghi nhé cac trang thai

dém tin hi€u & cac ngd vao/ra nhi phan.

(Processl

mage)

1.6. Accumulator 1a mot bd nhd trung gian ma qua no6 timer hay counter duogc
Accumul nap vao hay thuc hién cac phép toan so hoc.

ator

1.7. Timer va Counter ciing 1a cic ving nhd, hé diéu hanh ghi nhé cac gia tri
Counte, dem trong no.

Timer

1.8. H¢ B6 nhé chuong trinh, hé diéu hanh va cac modul ngoai vi (cac ngd vao va

thong ngd ra) duoc két ndi voi PLC thong qua Bus ndi. Mot Bus bao gdm cac day

Bus dan ma cac dit liéu duogc trao d6i. Hé diéu hanh t6 chirc viée truyén dir lidu
trén cac day dan nay.

2. Thiét bi diéu khién 1ap trinh S7 - 200
Téong S7 — 200 la thiét bi diél} khién 16gic kha trinh loai nhé cta hing Siemen
quat (Btre) co cau trac theo ki€u Modul va c6 cac modul m¢ rong. Cac modul nay
dugc su dung cho nhiéu nhirng tmg dung 1ap trinh khac nhau. Thanh phan co
ban cua S7 - 200 1a khoi vi xu 1y, vi du CPU 212 (222) hoac CPU 214 (224).
Yé hinh thirc bén nggéti su khé,c nhau cua 2 loai CPU nay nhan biét dugc nho
s0 dau vao/ra va nguon cung cap. Vi du:
[ CPU 212 (222) ¢6 8 cOng vao va 6 cong ra va c6 kha ning mé rong
thém bang 2 Modul mé rong.
L CPU 214 (224) co 14 cong vao va 10 cong ra va c6 kha ning mo rong
thém bang 7 Modul mé rong.
[J  S7 c6 nhiéu loai Modul mé rong khéac nhau.
Ciu hinh  Modul nguén dién cung cip (PS : Power supply)
cung Thong thudng 1a ngudn dién 24 VDC
Modul xr ly trung tim ( CPU : Control Proccessing Unit)

SIMATIC S7 - 200 c6 nhiéu loai Modul xtt Iy trung tdm, mot trong sd d6 1a
CPU 212 (222) va CPU 214 (224)

CPU 212(222) bao gom :

) 512 tir don (word) hay 1K byte dé luu chuong trinh thudc mién b nhé
doc/ghi dugc Vékhéqg bi mat dir liéu nho c6 giao dién voi EFPROM
(vung nhd c6 tinh chat nhu vay duoc goi 1a vung nhé Non — volatile)



[

5 12 tr don dé luu dit liéu, trong do6 c¢6 100 tir nhé doc/ghi duoc thudc
mién non — volatile.

8 cong vao logic va 6 cong ra logic.

C6 thé ghép ndi thém 2 modul mé rong cong vao/ra bao gdm ca modul
tuong tu (Analog).

Téng s cong logic vao/ra cuc dai 13 64 cong vao va 64 cong ra.

64 Timer trong d6 2 Timer c6 d0 phan giai 1ms, 8 timer c6 do phan
gidi 10ms, 54 timer c6 do phan gidi 100 ms.

64 counter duogc chia lam 2 loai. B6 dém chi dém tién va bd dém vira
dém tién vira d€m lui.

368 bit nhé dac biét, st dung lam céc bit trang thai hodc cac bit dat
ché do.

B6 nhd khong bi mat dit liéu trong khoang thoi gian 50 gid khi PLC bi mat
nguodn nuoi.

CPU 214(224) bao gom :

H
H

(I R I R I B I

H
H
H

2048 Word (= 4 K byte) thudc mién nhd doc/ghi non — volatile

2048 Word (=4 K byte)kiéu doc/ghi dé luu dir lidu, trong d6 c6 512 tir
dau thudéc mién nhé non — volatile

14 cong vao logic va 10 cong ra logic.
C6 7 modul dé mé rong thém cong vao/ra bao gdm ca modul Analog.
Téng s6 cong vao ra cuc dai 1a 64 cong vao va 64 cong ra

128 Timer trong d6 4 Timer c6 do phan giai 1ms,16 timer c6 do phan
giai 10ms, 108 timer c6 d phan giai 100 ms.

688 bit nhd dac biét, sir dung thong bao trang thai trang thai hodc cac
bit dat che do.

3 b dém tdc do cao véi nhip 2 Khz va 7 Khz.
2 bo phat xung nhanh cho day xung kiéu PTO hoic PWM.

2 bd diéu chinh tuong tu.

Toan bo ving nhé khong bi mat dir lidu trong khoang thoi gian 100 gio khi
PLC bi mat nguon.



CPU Status /0 Point Internal:
LEDs Status LEDs - Power Supply
Cartridge - Super Capacitor
Slot - Clock (224(xP),226)

b /

-

Communication

Port(s)
P f ™
24V Sensor

Mounting Holes for
Removable Power
Terminal Blocks Output Panel Installation
(224(XP),226) Snap-On Clip
for DIN Rail Mounting

Mo ta SF (dén do) : den SF sang 1én khi PLC ¢6 héng hoc

denbio  pyN (gen xanh) - chi dinh PLC dang & ché do lam viéc va thuc hién chuong
trinh dugc nap vao trong may.

STOP (dén vang) : chi dinh PLC dang & ché do dung.

Ix.x (dén xanh) : chi dinh trang thai ttrc thoi clia cong Ix.x (x.x = 0.0 — 1.5).
Bao hiéu trang thai cua tin hi¢u theo gia tri logic cuia cong.

QOy.y (dén xanh)  : chi dinh trang théi trc thoi cua céng Qy.y (y.y=0.0 —
1.1). B4o hiéu trang thai cua tin hi€u theo gia tri logic ctia cong.

Céc ngd vao

Céac ngo ra




Cong tic Cong tdc chon ché d6 1am viéc nam phia trén, bén canh cac céng ra cua S7 -
chon ché 200 co 3 vi tri cho phép chon cac ché do l1am viéc khac nhau cho PLC :

do lam
viéc

Céng
truyén
théng

RUN cho phép PLC thue hién chuong trinh trong b nho. PLC S7 - 200 s€ ro1
khoi ché d6 RUN va chuyén sang ché d6 STOP néu trong may c6 su ¢6, hodc
trong chuong trinh gap 1énh STOP, thdm chi ngay ca khi cong tac & ché do
RUN. Nén quan sat trang thai thyc tai ctia PLC theo dén bao.

STOP cudng buc PLC dimg cong viée thuc hién chuong trinh dang chay va
chuyén sang ché do STOP. O ché d6 STOP PLC cho phép hiéu chinh lai
chuong trinh hodc nap 1 chuong trinh méi.

TERM cho phép may lap trinh ty quyét dinh mot trong ché d6 lam viée cho
PLC hoac & RUN hoac ¢ STOP.

o Chinh dinh tuong tu.

o Pin va nguén nudi bo nho.

O o o CPU222
AC/DC/RLY

1.0 E- STAND

(341

| — Mode Switch

J‘/
TN

frT
g
0

t—1

| Analog Adjustment

o

S7-200 str dung cong truy?an thong nfSi tiép RS485 véi phich ndi 9 chan dé
phuc vu cho viéc ghép ndi voi thiét bi lap trinh hodc voi cac tram PLC
khéc. Téc do truyén cho may 1ap trinh kiéu PPI 1a 9600 baud. Toc dd truyén
cung cap cua PLC theo kiéu tu do 1a 300 +38.400 baud.

Dé ghép noi S7-200 v&i may lap trinh PG702 hodc cac loai may 1ap trinh
thudc ho PG7xx c6 thé dung mdt cap noi thang MPI. Céap do6 di kem voi may
1ap trinh.

Ghép ndi $7-200 v6i méy tinh PC qua cong RS232 cén ¢ cap ndi PC / PPI
vo1 bd chuyén doi RS232 / RS485.

Céng truyén thong cho phép ghép ndi véi cac tram PLC khac hoic 1a dé két
nodi véi thiét bi 1ap trinh (Touch panel, PC) stir dung cap noi di kem.

PC : cong RS232 — cap PC/PPI bd chuyén doi RS232/RS485
PLC cép ndi thang MPI (Online)
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Céng truyén  Chan Gidi thich

théng 1 Pat

seoes
24 VDC FXx

2
3 Truvén va nhan dir Léu
4

Khong su dung

5 bat

O 5 VDC (dg€n td wong 100 I)
7 24 VDC (120mA to1da)

8 Truyen va nhan dir Liéu

9 Khong st dung

2.1.Pia  CPU 212(222) c6 8 cbng vao va 6 cong ra va c6 kha ning md rong thém
chi cac bang 2 Modul mé rong. Cac ngd vao ¢ dja chi tir 10.0 dén 10.7 va cac ngd
ngo ra c6 dia chi tir Q0.0 dén Q0.5

vao/ra



2.2.
Phin
chir chi
vi tri va
kich
thuwéc
cia o
nhé
M¢&
rong
cong
vao/ra)

CPU 214(224) ¢6 14 cong vao va 10 cong ra va ¢6 kha ning mé rong thém
bang 7 Modul mo rong. Cac ngd vao co dia chi tir 10.0 dén 10.7 + I1.0 dén
1.5 va cac ngd ra co dia chi tir Q0.0 dén Q0.7 + Q1.0 dén Q1.1.

CPU 212(222) cho pheép mo rong nhiéu nhat 2 Modul va CPU 214 (224) cho
phép nhiéu nhit 7 Modul. Cac Modul mé rong twong tu va sé déu co trong
S7-200.

C6 thé mé rong cong vao/ra cia PLC bang cach ghép ndi thém vao nd cac
Modul mé rong vé phia bén phai cia CPU, 1am thanh mét méc xich. Dia chi
clia cac vi tri cia Modul ¢6 cung kiéu. Vi du nhu mot Modul cong ra khong
thé gan dia chi cia mot Modul cong vao. Ciing nhu mot Modul tuwong tu
khong thé ¢ dia chi nhu mdt Modul sd va nguoc lai.

Cac Modul mé rong so hay roi rac déu chiém cho trong bo dém, ing voi s
dau vao/ra ciia Modul.

Sau day 1a moét vi du vé cach dat dia chi cho cac Modul m& rong trén CPU
214 (224).

Modul 0 Modul 1 Modul 2 Modul 3 Modul 4
3 ngo vao 3 ngod vao
Cplérzl“ 4 ng6~vz‘10/ 8 ngo vao Analog/ 8 ngo ra Ana!og/
CPU215 4 ngo ra 1 ngo ra 1 ngo ra
Analog Analog
10.0 Q0.0 |12.0 Q2.0 |13.0 AITW0 AQWO | Q3.0 AIW8 AQW4
10.1 QO.1 |12.1 Q2.1 |13.1 ATW2 Q3.1 AIW10
102 Q0.2 |12.2 Q2.2 |13.2 AIW4 Q3.2 AIW412
103 Q0.3 |12.3 Q2.3 |13.3 Q3.3
104 Q0.4 13.4 Q3.4
10.5 Q0.5 13.5 Q3.5
10.6 Q0.6 13.6 Q3.6
10.7 Q0.7 13.7 Q3.7
11.0 Q1.0
I1.1 Ql.1
11.2
11.3
11.4
I1.5




4 Analog In 4 Analog In
CPU 224 4In/40ut 8In 8 Out
/ 1 Analog Out 1 Analog Out

10.0 Q0.0 Module 0 Module 1 Module 2 Module 3 Module 4
0.1 Go-1 120 Q20 13.0 AIWO  AQWO Q3.0 AWE  AQW4
l0.2 Q0.2 121 Q21 3.1 AIW2 AQW2 Q3.1 AIW10  AGWS
103 iy 122 Q2.2 132 AIW4 Q3.2 AIW12
10.4 Q0.4 123 Q23 13.3 AIW6 Q3.3 AIW14
10.5 Q0.5 2.4 024 13.4 Q34
:g-g g: 125 Q25 13.5 Q3.5

= S 12.6 Q2.6 13.6 Q3.6
1.0 Q1.0 2.7 Q27 137 Q3.7
1.1 Q1.1
1.2 Q1.2 z
s 13 Expansion I/O
1.4 Q1.4
1.5 Q1.5
11.6 Q1.6
1.7 Q1.7

Local /O

2.4 Cau B0 nhé ctia S7 — 200 duge chia 1am 3 ving: Ving nhé chwong trinh, ving
tric b  nhé dir lidu va ving nhé thong sd. Ving nhd chuong trinh, viing nhé thong
nhé ciia  s6 va mot phén vung nhd dir li¢u dugce chira trong Rom dién EFPROM. Poi
S7-200 voi CPU 214 cho phép cam thém khdi nhé mé rong, chuong trinh méi co
thé nap vao card nhé ndy ma khong can dén thiét bi 1ap trinh. Phan sau day
mo ta chi tiét vé cac ving nhé.
Vang nho chwong trinh:

La vung nho dugce su dung dé luu giir cac lénh chuong trinh. Ving nay
thudc kiéu doc/ghi duoc va khong bi mat di khi mat ngudn cung cap cho
CPU (do chuong trinh dugc luu gitr trong EFPROM).

Viing nhd théng sé:

GOm céc 6 chtra cac thong so cai dat, mat khau, dia chi thiét bi diéu khién va
cac thong tin vé cac vung trong c6 thé sir dung. Noi dung cuia viung nhé nay
khong bi mat di khi mat dién giong nhu trong vung nhé chuong trinh.

Vang nho dir liéu:

Vung nhé dir liéu 1a noi [am vi¢e, vung nay gdm céac dia chi d€ luu trir cac
phép tinh, luu trir tam thoi cac két qua trung gian va chira cac hang s6 duogc
st dung trong cac chi dan hodc céac thong s6 diéu chinh khac. Ngoai ra trong
vung nay con cd cac phan tir va doi tugng nhu: Bo dinh thoi, by dém, cac b
dém toc do cao va cac ngd vao/ra analog.

Mot phén tir ciia vung nh¢ dir li¢u dugce dat trong bo nhé doc ghi thudc kiéu
non — volatie, vi vay cac hang so ciing nhu cac théng tin khac van dugc duy
tri khi mat dién gidng nhu trong ving nhé chuong trinh. Mot phan khac
dugc chtra trong RAM, ndi dung trong RAM ciling dugc duy tri trong mot
khoang thoi gian nhit dinh khi mét dién bang mét dién dung c6 do ri thap.

Vung nh¢ dir liéu cua S7 — 200 khong chi chira dir li¢u ma con bao gbm céc
doi tuong dir lidu.

Vung dit liéu 12 m6t mién nhé dong. N6 ¢ thé duoc truy nhap theo timg bit,



ting byte, timg word hoic theo tirng double word va dugc sir dung lam mién
luu trir dit liéu cho cac thuat toan, cac thuat toan, cac ham truyén thong, 1ap
bang, cac ham dich chuyén, xoay vong thanh ghi, con tr6 dia chi...

Vung dit liéu dugc chia thanh nhimg mién nhé nho c6 cac cong dung khac
nhau. Chung duogc ky hi€u bang cac chit cai dau cua tén tiéng Anh, dac
trung cho cong dung riéng ctia ching nhu sau:

\Y Variable memory (B9 nhé bién)

I,E  Input image register (B dém ngo vao)
Q, A Output image register (Bo dém ngo ra)
M Internal memory bits

SM  Special memory bits

TAt ca cac mién nay, ngoai trr mgt vai 6 nhd dac biét chi cho phép doc, déu
c6 thé truy nhap duogc theo tung bit, byte, word hodc double word.

Vung nh¢ dir liéu dugce cho nhu & hinh dudi.

Vung nhé dir liéu

/\

Div liéu P6i twong

— O~

Viing dém ng6 Counter
Vung dém ngd Ngd vao
wﬁ)/ analog(Al)
Vung nhé trong Ngé ra
~ M A analog(AQ)
Ving nh¢ dac B tich Ity
DPém téc do cao

~__ 0

Viung doi tuong dugc st dung dé Iuu trix dit liéu cho cac ddi tuong lap trinh
nhu céc gia tri tic thoi, gid tri dat trude cua bo dém hay Timer. boi tuong
dir liéu bao gdm cac thanh ghi cua timer, bd dém, bo dém téc do cao, bd
dém vao ra tuong tu va cac thanh ghi Accumulator (AC).

3. Két ndi day giira PLC S7 - 200 va thiét bi ngoai vi



PLC S7 — 200 duoc két ndi voi cac thiét bi treong nhap (Inputs) va céc thiét
bi truong xuat nhu hinh sau:

Khéi cam bién ngd vao : (Input Devices cac thiét bi trudong nhap): La céac
thiét bi ngoai vi trong HTPK. N6 cung cap cac tin hi¢u bi tac dong boi céac
tac nhan bén ngoai hodc cac tin hi¢u kiém tra, kiém soat cho bd xir 1y trung
tam. Nat nhan, ciu dao, cac hinh thic giao dién co ban, cac thiét bi cam
bién, cam Umg ... 1a dang cta céc thiét bi trudng nhap.

Co cau chip hanh : (Output Devices cac thiét bi dau vao bén ngoai hay cac
thiét bi trudong xuét): Trong HTDK né ciing 1a cac thiét bi bén ngoai. Co ciu
chap hanh bj tac dong hay diéu khién boi bo xir 1y trung tdm. Moi hoat dong,
hanh vi cta cac thiét bi truong xuét déu chép hanh theo sy diéu khién ctia bd
xu ly trung tdm. Pen, chudng, dong co ... la dang cua cac thiét bi trudong
xuat.

3.1. Gidi thiéu 24 VDC 85 to 265 VAC
CPU 214 va ®

cach két noi
thiét bi ngoai ks

Vi DC Installation " | AC Installation

K¢ét n6i nguon QODD {)@@@@

cho PLC S-
DC/DC/DC

|
+

D N L1 Ac]
CPU 2xx

N\ AC/DC/RLY

200




24 VDC Input
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24 VDC Input
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Két nbi vao/ra cho PLC S7 — 200
3.2.Vidu

Outputs (20.4 VDC to 28.8 VDC) Power Supply
L 1
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— 1000000000000 008000
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Inputs (15 VDC to 30 VDC)
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CPU 221DC/DCDC
(6ES7 211-0AA22-0XB0)
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CPU 221 AC/DC/Relay
(6ES7 211-0BA22-0XB0)

120/240 VAC Power
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CPU 222 DC/DC/DC
(6ES7 212-1AB22-0XB0) 24 VDC Power
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CPU 224 DC/DC/DC
(6ES7 214-1AD22-0XB0)

24 VDC Power
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CPU224 ACIDC Falay
(6ES7 214-1BD22-0XB0) 120/240 VAC Power
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CPU 226 DC/DC/DC (6ES7 216-2AD22-0XB0)
CPU 226XM DC/DC/DC (6ES7 216-2AF22-0XB0) 24 VDG Power
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Connector  Pin Number ' PROFIBUS Signal Port 0/Port 1
1 Shield ' Chassis ground
/\ ' 2 {'24 V Return ) Logic common
it | @ | 3 ' RS-485 Signal B | RS-485 Signal B
PY ®a 4 ' Request-to-Send IRTS (L)
® ®i 5 {'SVHetum Logic common
® : r- 6 f'+5V 145 V, 100 Q series resistor
pins | @ 7 424V 124V
=" | 8 | RS-485 Signal A | RS-485 Signal A
' 9 {'Not applicable | 10-bit protocol select (input)
Connector shell {'Shield | Chassis ground

EM 223 24 VDC Digital Combination
4inputs/4 Qutputs
(6ES7 223-1BF 22-0AX0)
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EM 223 24 VDC Digital Combination
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EM 221 Digital Input 8 x 24 VDC
(6ES7 221-1BF 22-0XA0)
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EM 221 Digital Input 16 x 24 VDC (6ES7 221-1BH22-0XA0)
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EM 221 Digital Input 8 x AC 120//230 V
(6ES7 221-1EF22-0XA0)
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EM 222 Digital Output 8 x AC 120/230 V
(6ES7 222-1EF22-0AX0)
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EM 222 Digital Output 8 x 24 VDC
(6ES7 222- 1BF22-0XA0)

EM 222 Digital Output 8 x Relays
(6ES7 222 1HF22-0XA0)

EM 222 Digital Output 4 x 24 VDC-5A
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EM 223 24 VDC Digital Combination 16 Inputs/16 Outputs
(6ES7 223-1BL22-0XA0)
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EM 223 24 VDC Digital Combination 16 Inputs/16 Relay Outputs
(6ES7 223-1PL22-0XA0)
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Order Number Expansion Mode! EM Inputs EMOutputs e
\6537 231-0HC22-0XA0 | EM 231 Analog Input, 4 Inputs ‘ 4 , No '
\ 6ES7 232-0HB22-0XA0 | EM 232 Analog Output, 2 Outputs Z 1 2 No
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EM 231 Analog Input,

EM 235 Analog Combin ation

EM 232 Analog Output,

4 Inputs 4 Inputs/1 Output 2 Qutputs
(6ES7 231-0HC22-0XA0) S U i (6ES7235-0KD22-0XA0) .. .o T (6ES7 232-0HB22-0XA0)
mﬁ@ 0-20mA 42f)mA g%% g)% %g
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250 Ohms (built-in)

v oo 2][w vo 10 |[camflonser]| Configuasan |
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4. Cai dit va sir dung phan mém Step7-Micro/win 3.2
PHAN MEM V3.2 STEP 7 MicroWIN

V3.2 STEP 7 MicroWIN 1a mot phan mém 1ap trinh cho PLC SIEMENS

S7 -

200 duoi dang LAD (Ladder Diagram), STL (Statement List Programming) va FBD
(Fuction Block Diagram). Pé cai dat va chay chuong trinh phdn mém nay can dam bao
may tinh ¢6 c4u hinh t4i thiéu nhu sau :

(o

o

Microsoft Windows 95, Windows 98, Windows Me, Windows N%
or Windows 2000 — WIN XP.

[0 May tinh Pentium Il 400 MHz (hoac tuwong duong) trd 1én
1 >8MBRAM
[] >20 MB dia ciing trong

)

CAI PAT PHAN MEM V3.2 STEP 7 MicroWIN

[]
[]

Pong tt ca cac chuong trinh ing dung dang chay trén may
Pua dia CD STEP 7-Micro/WIN 32 viao 6 CD — ROM. Chuong trinh sé& tu

dong chay néu nhu 6 QD dat o ché do chay tu dong, néu khong ta vao My Computer trén
man hinh (Desktop) bang cach nhap dap chudt trai (double click) vao biéu tugng

Ban s& nhin thay hop thoai My Computer @i hién ra.



 Address | i My Computer i'-"l

= My Computer

File Edit View Favorites Tools Help ”

@Bav:k : @ . @ ‘ pSearch

d o @ @ °

3% Floppy  WINKP (C:) Local Disk(D:) DULIEU(E:) —
(A

« £ 8 O

Local Disk (F:)  NEW {H:)  CD Drive (1:) Shared v

Trong hop thoai My Computer ban chon biéu tugng 6 CD Drive (J) va Double Click
(hoac Click chudt phai va chon Open), mdt hdp thoai mdi moé ra nhu sau :

8 PLC (1) 0|X
: File Edit Yiew Favorites Tools Help ”
@ Back ~ @ a /C) Search [B Folders |$’ Ljf x 7

| o,
D PLC

e S
B plc ciemen

Trong ctra sb cua hop thoai PLC trén ban Double click vao Folder plc siemen dé mé

ra mot hop thoai nira :

= plc ciemen

Flle  Edit

e Back ~ O ‘j? p Search E’;j: Folders | j',; Lj-’“ x Q

Yiew Favorltes Tools Help ”

: Address l@ J:\plc ciemen ‘”l

. Ir'\_ -~
@ EM241 ModemModule Q EM253 Mation Module =
F ot ¥ 7N

B LOGO! SoftComfort3. 1 ‘Q MAN_HMI
. o

@ Manual_200 ‘Q Step7MicroWin,32

i




Tiép theo chon Folder Step7MicroWin.32.
Pay chinh 1a chwong trinh ma ban can cai dit.

Hop thoai Setup Step7MicroWin.32 hi¢n ra nhu bén

= Step7MicroWin.32

File Edit View Favorites Tools: Help z.
- = = = »
e Back ~ @ k} /C) Search || Folders lé} g x g
: Address I@ 1:plc ciemen|Step?MicroWin, 32 v |
aacal : :
HDR File A~
G 874 KB Sl =
F 23%53 KE ?;i“:i:e
333 KB
layout setup =
BIM File INX File
1KB 185 KB
Setup Setup n
512 x 381 InstaliShield (R) Setup Launcher
ACDSee BMP Image M InstaliShield Software Corpora... 3|

Pé cai dat ban chay file Setup.exe (double click vao biéy tuong file Setup.exe), mat
hop thoai Iy:a chon ngdn ngit cai dat s€ hién ra. Trong ctra s6 ban chon English nhu bén
duoi va nhan OK.

- Select the language for thiz installation from
; ’ the choices below.

|English

Mot hop thoai ké tiép hién ra, ban danh ddu chon Modify va click vao biéu tuong
Next >



InstallShield Wizard

welcome

wWelcome to the STEP 7-Micro/Mw M 32 Setup M aintenance program. Thiz progran lets you
modify the current inztallation. Click one of the options below.

= Modify

Select new program components to add or select currently installed
components ko remowve.

" FRemowve

@ Remowe all installed components.

InztallShield

< Back I MHext I Cancel I

Hop thoai hi¢én ra cho phép :ban Ivra chon ngéq ngir cho chuong trinh st dung, click
chon bo cac ngdn ngir khac chi dé lai English va nhan Next

InstallShield Wizard

Select Components

Choosze the components Setup will install.

Select the components vou want to install, and clear the components wou do not want o

inztall.
— Dezcription
Inztall German language
zupport in application strings,
. Frenc.h u:unl-:irrl'ue help,p.gnd zample ?
[ - Sp‘.anlsh projects.
o] Italian
Space Required on C: 0k
Space Awvailable on C: 3315936 K
Irnztalls hield
< Back | Mest » | Cancel |

Trong qué trinh Setup mot vai hop thoai s& hién ra vi du nhu hinh bén duéi, yéu cau
xac 1ap, ban chi can chon Yes hoac OK.



Set PG/PC Interface El
bocess Path l

Accezs Point of the Application:

| []

[Standard for Micro W IM]

Interface Parameter Assignment | sed:

|F'E.r'F'F‘I cablePRI] Froperties...

(B <Mone>
PC/PPRI cable(PPI)
Copy...

[&=signing Parameters to an PCAPFI cable
for an PPl Metwork)

Interfaces

Add/Remawve: Select...
Cancel | Help ‘

Hop thoai cudi cﬁng hiéq ra nhu bén dudi, chon Finish, két thic qua trinh cai dat.
Bay gid chuong trinh phan mém V3.2 Step 7 MicroWIN da dugc cai dat trong may cua
ban.

-y

InstallShield Wizard Complete

The InstallS hield \wizard has succeszsfully installed STEP
T-MicrowIN 32 Click Finish to exit the wizard,

¥ ez, | wank o wiew the Read Me file now.

[ ez, | want to launch STEP 7-Micro/wIM 32 now.

Finish | |

GIOI THIEU VE MOI TRUONG SIMATIC STEP7 MicroWIN

Bit dau véi Step 7 MicroWIN
Khoi dong Step 7 MicroWIN ciing giéng nhu khai dong bat ki tmg dung Windown nao.

Buée 1 Khoi dong Step 7 MicroWIN tir Start menu bang cach chon Programs >
Simatic > Step 7 - MicroWIN 32 V3.2.0.105 > Step 7 - MicroWIN 32

Moi truong Step 7 MicroWIN duoc xay dung bang cac cua so Cira s6 xuét hién trén man
hinh phu thudc vao cach thiét 1ap méi trudng ban dau ciia mdi ngudi.



Menu chinh Nawvigation Bar Toolbar a8 vigt chitdng trinh

& 573’ 155iCrofWIN 32.- ije;.ﬂ

Uze|. tmw 4 o3 » fﬁiﬁﬂ@mé‘o‘
+% »’%\? e Cy

= [ Proect][CPU 221 REL A
i - & Program Block.
{3 MAIN (0BT1)
{F SBR_0{SBRO
{3 INT_D(INTO)
+(g] Symbal Table
+- (0] Status Chart
£ DataBlock
£ Syatem Block
[ Cross Reterence
#® Commurécations
= o Instructions
(#| Favoites
. ) Bk Logic
(@) Clock
(%] Compare
ag Convert
(31) Counters
37 FloatingPoint Matk
G Intenes Math Y

||

»

ra
[ POU Commert /
Network 1 / Network Tale

[ Netwark Copment

( AERs SRS SRS SRR SRS SRS SEUE 2

|A
e

Ready  Rowl,Cldd NS

Thanh cong cu (ToolBar)

Cac chure nang thanh cong cu cua Step 7 MicroWIN gidng nhu thanh cong cu cua bat cir
ung dung Microsoft nao khac. N6 cung cap nhiing 1énh thuc hién cac thao tac thong
thuong. Ngoai ra n6 con hién thi duong dan cac I1énh dang hién hanh.

Standard ToolBar

Standard

tlela| sl 2 =el o H 2= EL|ET|E|‘
Debug ToolBar

ANzl =l R R S e

Navigation Bar

Navigation Bar 1a noi dinh huéng nhirng truy nhap t6i céng cu 1ap trinh, ban co thé lya
chon bang cach nhip chudt vao cac niit 4n trong cira s6 View.



Céc cong cu lap trinh ban co thé truy xuét bang biéu tugng trong cira s6 View:

Cla s dé soan thdo chudng trinh PLC
Progtam Block

- Cda s6 gdntén va dia chicho cdc ngd vao/ra (1/0)
Symbol Table

g Cda s6 bi€u dé trang thdi cla cdc ngd vao/ra (1/0)
Status Chail
Cla s6 lam viéc véi cdc khéi dd lidu (xdc lap, Iuu trif gia tri cho
cdc bi€n nhd, mién nhdé)

Data Block

— ICL’Iq s6 xdc kap cdu hinh cho nhing tay chon cda phéan clng
| PLC
System Block
] Clasé témtat mién nhé PLC dugc sif dung
Cross Reference:

e Cda s6 thiét lap va ki€m tra mang truyén théng ti PC dén PLC

L

Commitnications

Néu trén hop thoai chinh khéng hién Navigation Bar ta chon View > Frame > Navigation
Bar

Instruction (thanh cong cu chon 1énh)

Instuckon | Trong thanh cong cu chon Iénh ban c6 thé st dung cac duong
_+| —*l 4_| _'l ; |—|{)| _Dl chén két ndi 1énh (thang dung hoac nam ngang); chén cac

1énh dau vao (Contacts : cac tiép diém), cac 1énh ngd ra (Coil
_tcudn day) hoac cac Box Iénh tung dung khac (Timer : bo
dinh thoi, Counter : by dém ...)

*| Line Down : duong chén két ndi 1énh - xudng duéi

4| Line Up : dudng chén két ndi 1énh - 1&n trén

| LineLeft :duong chén két ndi 1énh - sang trai

| Line Right : duong chén két ndi Iénh - sang phai

17| Contact : chén céc 1énh dau vao (cac tiép diém)

2 Coil : chén cac 1énh ngo ra (cac cudn day)

U] Box : chén cac Box Iénh ung dung khac (Timer, Counter)

Chua y : Trudc khi ta chén cac 1énh thi phai chon vi tri dat 1énh sau d6 di chuyén con
chudt té1 nit nhan chon Iénh d€ lya chon bang cach nhan Enter hodc Double Click chuot
vao biéu tugng l1énh.



Néu thanh Instruction khong hién thi trén man hinh ta chon View > Toolbars >
Instruction nhu hinh bén duéi :

= STEP 7-Micro/WIN 32 - Projectl

File Edit | wiewse PLC Debug Tools Windows Help

STL JJ <
w Ladder
Yiew  FBD BN SIMATIC
Componenk 2 _I
v Symbalic Addressing Chrl+y
Symbal Table 3
— v Symbol Infarmation Table Ceri+T
- POL Camments
S5 Metwork Comments il_
Toolbars Standard
Frame 3 Debug
Camman
Bookmarks -
v Instruction
Tao chwong trinh wng dung si gz Reset Al dung

ngon ngir LAD

Ngon ngit LAD (Ladder Logic Programming) 1a ngon ngit 1ap trinh bang do hoa. Trong
chuong trinh LAD céc phan tir co ban dung dé bi€u dién 1énh logic nhu sau :

- Tiép diém (Contact) :1a biéu tuong mo ta cac I¢énh dau vao hodc cac tiép diém su
dung trong chuong trinh. Tiép diém do6 co6 thé 1a thuong mao, thuong dong hoac cac tiép
diém khac.

- Cudn day (Coil) : 13 biéu twong mo ta cac 1énh ngd ra hodc cic cudn diy role
dugc mac theo chiéu dong dién cung cap.

- Hop (Box) : 1a biéu tuong mo ta cac ham khac nhau, nd lam viéc khi ¢ dong
dién chay dén hop. Nhimg ham thuong dugc bi€u dién bang hop la cac bo dinh thoi
(Timer), bd dém (Counter) va cac ham toan hoc.

Chu ¥ : Cudn day va cac hop phai duge mac ding chiéu dong dién.

C6 hai buéc dé tao mét chwong trinh irng dung :
1. Chén cac 1énh béng cach kéo tha céac biéu tuong 1€nh trén thanh Instruction.
2. Thiét 1ap cac gia tri hi¢n hanh, dia chi va tén ban dau cho céc 1énh.

Trong phan thuc hanh sau, ban s& tao chuong trinh (mg dung bang ngoén ngit LAD nhu
Sau :

Hetwork 1 Metwark. Title ﬂ
(0.0 101 (R[IRI]

[ [ 1
1 | 1 /|

P’
S

Metwork 2

Budc 2 Chon ngdén ngit LAD dé thiét lap chuong trinh (sau khi ban khoi dong
chuong trinh Step 7 MicroWIN ¢ Buéc 1). Di chuyén con tré dén Menu chinh va chon
View > Ladder.



E-_:—' STEP 7-Micro/WIN 32 - Projectl - [SIMATIC LAD]

@ File Edit | Wiew PLC Debug Tools Windows Help

- STL L
JJBﬁ Lar ﬁ v Ladder ﬂ
e %o |E PO N

Metwork 1 Metwork Title ﬂ

Cutra so dé tao H'

chuong trinh
s€ hién ra nhu

ben : Metwork 2

Y |
71

Metwork 3

I]j}fgnr;hti;;n | 'I\HMI:I,& SBR_O0AINT O/ el |

clra s6 trén thi ban di chuyén con tro tdi Menu chinh chon View >
Component > Program Editor hodc chon biéu tuong Program Block ¢
Navigation Bar

3

Frogram Elock

Budce 3 Chén Iénh. Trude tién dé chén 1énh thi ban phai di chuyén con tré xac dinh
vi tri can chen 1énh sau do di chuyén con tro 1én thanh Instruction va nhap vao bi€u tuong

hodc biéu tuong Chon = 1énh can chén va nhan Enter.
)

Hinh bén dudi biéu dién cac budc ban chén mot 1énh.

B SIMATIC LAD

p---.I--1---u- 5] R RO o |7 I N
[ Network 1 Network Title Network 1 Network Title

Network 1 Ti

4%

Vi cac Iénh Coil hay lénh Box ta ciing lam twong tu.

22.7?

— >

= A

(

Nelwork 2

Buoéc 4 Thiét lap dia chi cho 1¢nh. Di chuyén con tré toi 1énh can viét dia chi va
Click hodc nhan Enter. (Ban cling c¢6 thé sir dung cac miii tén 1€n, xuéng, sang phai hoac
sang trai dé di chuyén vi tri can tron 1énh).



BN SIMATIC LAD BN SIMATIC LAD
I 2 l',,l ...,...2...,.

Network 1 Network Tile Network 1 Netwaork Title
10.0

Network 1 Network Fle

— >

ChU y : Néu ban thiét 13p dia chi cho 1¢nh sai thi sau khi hoan thanh dong dia chi s& hién
mau do. Mot thiét 1ap dung thi mau cua dong dia chi phai 1a mau den.

t I S S I B o I D B A
Network 1 Metwark Title Network 1 Metwark Title
0.0 i
bung Sai

Kiém tra 10i

Sa}l khi ban tao hoan thanh mét chuong trinh tng dung thi céng viéc tiép theo 1a ban p}}éi
kiém tra xem chuong trinh ban tao ¢6 161 hay khoéng. Phan mém nay cho phép ban kiém
tra nhanh bang cach :

Buac 5 Click 1én nat Compile All trén thanh cong cu. Ban ciing c¢6 thé kiém tra 15i
bang cach vao Menu chinh va chon PLC > Compile All.

Standard I
Nlelal 2 4@ o F_?I.“m al=x| ay]at jl;l.jl

Compiﬁ All

Néu nhu c6 16i thi phan man hinh hién thi 15i s& thong bao tong sé 16i ma ban tao ra sai.
Pé kiém tra chinh xé4c, nhanh céc 18i ma ban tao sai thi ban c6 thé vao thanh Menu chinh
va chon View > STL céc 15i sai s& hién thi mau d6. Ban s& sira cac 16i d6 va kiém tra lai
dén khi nao khong con 15i nita thi thi.



27 STEP 7-Micro/WIN 32 - Project]

Fle Edit: View PLC Pebug Todks Windows Holp
ot ERE| 4% B% [ Bama|]s 2= [ron

View

g

= [ Project1(CPU 224 &
= [g# Program Bloch
~{F MAIN (0B ]

5 SIMATIC LAD

—.—lhllll|'0l2ll0|ltl3ll

{F SBR_O(S
R INT_O(IN
+ (&) Symbol Table
+ (O] Status Chart
{F Data Block
E fS\ystler?w B"OT ~
Y Al

Metwork Title
Q0.0

)

Network 1

__I 0.0

—

Tools

o~

Total Errors: 0 ==

b

\\

Man hinh hi€n thi théng bdo téng

Netwark 1 Row 1, Col 2 OVF -

Ready

Chay chwong trinh ing dung

pé chay duoc chwong triph ma ban tao ra thg)‘ bqn cgi‘n phdi ¢ mot thiét bi lqgic kha trinh
PLC cung cap chuyén doi RS 232/ RS 485 dé két noi voi may vi tinh. Con néu khong, cdc
bucc sau ban khong thé thuc hién duoc.

Sau khi ban két ndi cap gitta PLC va méy vi tinh ban phai cai dit truyén thong (khi két
noi ban chua y dia chi cong Com cia may vi tinh d€ khai bao truyén thong).

Cic buéc cai dit truyén thong nhw sau :



Budc 6 Chon biéu twong Communications trong cira sb
Navigation bar hodc vao thanh Menu chinh chgon View > Component
> Communications mgt hop thoai sé xuat hié¢n nhw sau :

m|

Jir—]
Communications

Phan Remote ban chon 2, danh diu kiém vao 6 Save setting with project. Double vao biéu

Communications

—Address
! PC/FPFI cable[FFI)
Lol 0 E Addrezs: 0
Remate: B ) Double-Click
PLC Type: 5 1o Refresh
v Save settings with project
— Metwork, Parameters
|nterface: PC/PPI cable[COR 1]
Pratacal; PRI
hocle: 11 -hit
Highest Station (HZAY
[ Interface supports multiple masters
— Tranzmizzion B ate
Baud Rate: 9.6 kbps
[T Search all baud rates o | c |
ance
@ PC/PFI cable[PFI)
tuong truyén thong Address: 0 . Hop thoai mdi hién ra ban chon Properties.

Khi hop thoai Properties hién ra & phﬁn PPI ban chon Address : 0, Timer out : Is,
Transmission Rate : 9.6 kbps, Highest node Address : 31 va nhin OK, & phan Local
Connection tuy vao céng Com may vi tinh ban két ndi cap ma ban chon dia chi 1 hoac 2
vV ... rdi ban nhian OK > OK.



Set PG/PC Interface X

Aocess Pah |
Accass Ponk of the Applicabon
[ : p ies - PC/PPI cable(PPI
[Standard for Micro/WIN) roperties - cable(PPl)
Intedace Parameter Assignment Used PPl | Local Connaction |
[PC/PP| cablefPPl) Properties. . St P
oo Addess: 1 -+
FEPC/PPI cablelPFl)
*c_w;‘ TM LE: v
Network Parametess
(Assigning Pasameters to an PC/PPY cable [ Advanced PPt
A < Multiple Master Network
™
Itedtaces Transmission Rate 19 Bkbps v I
AddRemove: Sebct. | Highest Node Address: 3 v
ok Cocdl | Hep [f[ oK Defad | Corcdl | Hep |
3 Double-Click

Tro vé hop thoai Communications ban Double Click vao biéu tuong U wRsfesh |, Ldc
nay mot biéu tugng cung thong tin cia loai PLC dugc két noi s€ hién ra. Vi du

. CPU 224 REL100B3
Address; 2

ban chi viéc nhip chudt va OK.

Néu nhitng khai bdo truyén théng két néi ding thi may tinh sé chdp nhdn con néu khéng
thi may sé thong bao 16i va ban phai khai bao lai.

Budc 7 Download chuong trinh d viét trén méay vi tinh xuéng CPU ciia PLC. Click
1én nut Download trén thanh cong cu.

Stan d-ard ‘ - ‘ l
olsle| sln| s|ele| of H| 2= ul D)
/
Download

Mot hdp thoai s€ hién ra nhu sau :



Download El
Remote address 2
Remate PLC Type CPU 224 REL 01.22

Elocks to Download
v Program Block
[w Data Block

v System Block

| Ok I Cancel |

Ban nhan OK ;
, . STEP 7-Micro/WIN 32 [X]

Néu cong viéc Download thanh cong thi man hinh s€ —

xuat hlél‘l th@l‘lg bao : x_i (] Download was Successul

Néu khong thi ban phai kiém tra lai chuong trinh hodc két noi truyén thong. C6 thé ban
viét chuong trinh khong dung hodc su truyén thong gitra may tinh va PLC chua dugc ket
noi.

Chu ¥ khi ban Download thi dam bao rang PLC dang ¢ ché do ding (Stop).

Budc 8 Chay chuong trinh tng dung trén PLC va may vi tinh. Click 1én nat RUN
(hinh nut Play) trén thanh cong cu.

NIl e R S R [

RUN STOP

Mot hép thoai xac nhén ché d§ hién hanh cia PLC @ Flace the FLE in AUN mode?
hién ra va ban chon Yes.

Ch ¥ Itic nay PLC & ché ) RUN hoiic TERM. Yes o |

Luu chuong trinh trng dung

Budc cubi cung trong phan nay 1a lwu tmg dung khi chuong trinh ban d3 chay thtr va hai
long v&i nd.

Buoc 9 Click Ién nuat Save trén thanh cong cu. Mot hop thoai hién ra :

T
Dlsle] Sln) s[nle) of Fe) 2l=| sl o)

Save



Save As @
Savein: | i Projects ﬂ I.:j{ -
SEEaiz

rlorame: [Pbon
Save as tupe: |F'ru:uieu:t File [".rmwp) ﬂ Cancel

Budc 10 Thay d6i tén cta Projectl 1a Bail*.mwp va click Save. Phin mo rong

“mwp” cho biét day 1a mot project file.
Bai tap
Bai 1 :

1. Tao mot chuong trinh ing dung nhu dudi day.

2. Tén Network 1. Ban nén vi€t tén khdng c6 diu sau khi x6a tén mic dinh

ctia chuong trinh.

3. Khi thi€t 1ap tén, thudc tinh va dia chi cho cdc 1énh ban Click chudt phai
vao 1énh va chon Define Symbol. Trong hop thoai Define Symbol hi€n ra
ban dién tén (Name), dia chi (Address) vd phan md td cho Iénh

(Comment) va chon OK.

Metwork 1 fhoi dong wa dung dong co =
Start Stopl Dong_Co
| | |
— | 1 /1 )
Dong_Co
| |
| |
Symbaol Addrezs Cormment
Dong_Co (0.0
Start 10.0
Stapl 101
Metwork 2

4. Kiém tra 16i va chay thtr chuong trinh.

5. Luu project v4i tén Bai 2.
6. Bong Step 7 MicroWIN V3.2



Bai2:
1. Khédi dong Step 7 MicroWIN V3.2
2. M& Bai da luu trong bai 1

3. Thay d6i Network thit nhit va thém 1 Network thit hai nhu dudi day

Network 1 Khoi dong va dung dong co =
Start M0.0 Dong_Co
|| "l ¢ )
I 1 I \
Dong_Co Chii § : mdi network bgn chl dige
—i phép tgo I dlng dén. Néu bgn fgo
hi 2 diong din ird lén thi chiong
trink ban tao s& bi lbi.
”Symbol I.Address = ] Comment
| Dong_Co Q0.0 '
Start i
Network 2 ’ %
Stop] Buong dan
 Symbol I Address l Comment
' Stopl 101 |
<> \MAIN £ SBR_0 A INT_0 / el | »

4. Ki€m tra 16i va chay thi¥ chuong trinh

5. Luu project st dung tén file cii

Chi ¥ : Néu ban tao 2 dudng din trong 1 Network nhu & dudi 1a sai.

Metwork 1 F.hoi dang va dung dong co -
Start 0.0 Dong Co
| I | e
I 1/ { )
Diong_Co
Stapl k0.0
Syumbol Addressz Comment
Daong_Co Qoo
Start 10.0
Stapl 101
Hetwork 2



5. Xir ly chwong trinh

5.1
Vong
quét
chwong
trinh

5.2. CAu
trac
chwong
trinh
PLC

PLC thuc hién chu0~ng trinh theo chu ‘trinh lap, mdi vong lap duoc goi la
vong quét (Scan). Moi vong quét bao gdm cac budc sau:

O Nhap dir liéu tir ngoai vi (cac ngd vao) vao bd dém ao.
[] Thuc hién chuong trinh.

O Truyén thong ndi bo va tu kiém tra 13i.

O Chuyén dir liéu tir bd dém 4o ra ngoai vi (cac ngo ra).

Mot chu ky quét (Scan cycle) dugc bit dau bang viéc doc trang thai cua dau
vao va sau do6 thuc hién chuong trinh. Scan cycle két thiic bang viéc thay d6i
trang thai dau ra. Trudc khi bat dau 1 vong quét tiép theo PLC thuc hién
nhiém vu bén trong va nhiém vy truyén thong. Chu trinh thyc hién chuong
trinh 1a chu trinh 1ap lai.

4. Hai doan chu}rén dir 1_-"Gi3\i dr;:uan.nh’:a‘p 'iifr
lidu by bd dém 4o ra lidu tir ngoat v vao
ngoal vi bd dém do

3. Giai doan  truyén 2: Giar doan thuc
théng ndi bd va tur kifm % hign churong trinh
tra 151

6. Phwong phap lap trinh



Bai 3: Cac phép toan nhi phan caa PLC
Ma chwong/Bai: MD22-03

Gigi thiéu: Bai nay trinh bay cac lién két logic, cac 1énh ghi /x6a gia tri tiép
diém, nguyén 1y lam viéc ciia Timer - Counter va cac dang bai tip ung dung
trong PLC S7-200.
Muc tiéu:

- Trinh bay dugc cac chuc nang cua RS, Timer, counter (by dinh thoi,
bo dém).

- Ung dung linh hoat cic chitc nang cua RS, Timer, counter trong cac
bai toan thuc té: Lap trinh, két ndi, chay thu...

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

1.  Céc lién két logic

2. Cac lénh ghi / xda gia tri cho tiép diém

3. Timer

4. Counter

5. Bai tap ung dung

6. Lénh nhay va goi chuong trinh con

1. Cac lién két logic

1.1. Céac

1énh

vao/ra co

ban

Lénh vao Load (LD): Lénh LD nap gia tri logic cuia mot tiép dlem vao trong bit dau

(I_.oad) Een clia ngin xép, cdc gia trj cli con lai trong ngin xép bi day lui xuéng mot
it

Lénh vao Load Not (LDN): Lénh LDN nap gia tri logic nghich ddo cua mot tlep diém

dao vao trong bit dau tién cua ngan xép, cac gia tri con lai trong ngan xép bi day

(Load Iui xudng mot bit.

Not)

Lénhra  Output (=): Lénh sao chép ndi dung cua bit dé;u tién trong ngan {(ép vao bit
(Output) duogc chi dinh trong 1énh. Noi dung cua ngan xép khong bi thay doi.
M0 td cdc lénh vao/ra co bin bang ngon ngiv STL va ngén ngit LAD nhuw
Sau.



STL LAD Giai trinh

LD n n Lénh LD nap gia tri Logic ctiia 1 ti€p di€m vao

|1 trong bitdau ti€n clia ngan xep.

LDN n /| Lénh LDN nap gia 1 Logic nghich ddo cia 1

ti€p di€m vao trong bit dau tén ciia ngan xep.

n <
(=) n > Cuon day ¢ dau ra ¢ wang thai kich thich kiu

€6 dong dieu khién diqua.

Vi Mo ta vige thwe hién lénh LD, LDN va OUTPUT bting ngon ngir LAD va ngon ngir
du STL

So' d6 mach Ngon ngii LAD Gidi trmh Ngon ngii STL
—_—T o) trang thdi blnh thuéng
S 10,0 Q0.0 | cuén ddy Q0.0 duge kich
N - LGy R A LD 100
D |mmen k0= 1| o
H @ Q0.0 bi kich thich,
0] trang thdi binh thudng
3 10.1 Q0.1 |thl cuén ddy Q0.0 da
| 3 LDN 10.0
1/} ) | duge Kich thich, Khi 10,0
| i s - o0
H = 1 thl Q0.0 ngitng bi
AI— kich thich,

Cac dang khdc nhau cua légnh LD, LDN cho LAD nhw sau:



Lénh M6 ta Todan hang

ID o | Tiép diem thusng mé| n: L Q M SM T, C,
sé dude dong néun=1. | V(b

ILDN n | Tiépdi€m thudng dong
s€ mé kKhin=1.

IDI n | Tiép diem thudng mé| n:l
s€ dong wic thdikhin=1

IDNI n | Tiépdi€m thuing dong
s€ mé tic théikhin=1

Cé&c dang khac nhau ciia Iénh LD, LDN cho STL nhur sau:

Lénh M6 ta Toan hang

ID =n Lénh nap gia tra logie | n (bit): I, Q, M, SM,
cia d€m n vao bit dau|T,C, V
UE N (LoNg Ngan xep.

ILDN n Lénh nap gia i logic
nghich dio cia di€m n
vao bit dau tén wong
ngan xep.

IDI n Lenh nap nic théi gia n: I
ti logic cia d€m n vao
bit dau tén fong ngan
Xep.

LDNI n Lenh nap tic thdi gia
tei logic nghich dio cua
di€m n vao bit dau tién
trong ngan xep.

M@ td Iénh ra bing ngén ngit LAD nhw sau:




LAD

M6 t4

Toan hang

n

—C D

Cuén day dau ra ¢ wang
thai kxh thich khi co dong

n: I, Q, M, SM,
THEN

dong dieu khi€n di qua.

dieu khi€n diqua. (bit)
Cuon day dau ra dude| n:Q
C =y kich theh e thér Khi co [ (b

Mo td lénh ra bang ngon ngiv STL nhw sau:

STL M6 ta Toan hang
Lenh = sao chep gia w1| n: I, Q, M, SM,
= i cua dinh ngan xép tdiuep (T, C, V
diem n dudge chi dan trong | (pjp)
lenh.
Lenh = I (immediate)| n:Q
- 1 sao chep nre thor gia wi| (pjy
cia dmh stack 01 uep
di€m n dude chi dan tong
le nh.
Cdc lénh tiép diém dic biét
Cacbit  SMO0.0 Ludn luén co gi4 tri bang 1
nho dic  SMO0.1 C6 gia tri logic bang 1 ¢ vong quét dau tién
biét ) 5
o SMO0.4 Phat nhip 60s (0 cho 30s dau va 1 cho 30s sau).
SM0.5 Phét nhip 1s (0 cho 0,5s dau va 1 cho 0,5s sau)

Cac Iénh
tiép
diém dic
biét

C6 thé dung cac tiép diém dic biét dé phat hién su chuyén tiép trang thai cua

xung (suon xung) va dao trang thai cia dong cung cap. LAD dung cac tiép
diém dic biét dé tac dong vao dong cung cap. Cac tiép diém dic biét khong
c6 toan hang riéng vi thé phai dit chung vao vi tri phia trudc cua cudn diy

hodc hop dau ra.

Cdc Iénh tiép diém dic biét dwoc biéu dién trong LAD va ngéon ngiv STL:




Vi du:

LAD

MG ta

Lénh dio wang thaidong cung cap.
Néu dong cung cap co tiep di€m dao
thi no ngat mach, néu khéng co tiép

di€m dao thino thong mach.

%

Tiep de€m chuyen doi dudng cho
phép dong cung cap théng mach
trong 1 vong queé t khi sudn xung diéu

khi€n chuyén o 0 lén 1.

EU

M\

Tiep di€m chuyén doiam cho phép
dong cung cap thong mach trong 1
vong quét khi sugn xung diéu kh€n

chuyén ar 1 xuéng 0.

ED

Sir dung Iénh tiép diém dic bigt trong ngon ngiv LAD va STL

Ngon ngd LAD

Ngon ngad STL

ILD 100
Q0.1 NOT QO.1
| noT |——C D =  QO0.1
ILD 100
Q0.2
P | C D r
Q0.3 = Q02
N < ) LD 100
N
= Q0.3




Gian do théi gian twiong 1ng

10,0

Q0.1

Q0.2

Q03

1.2. Cac Iénh lién két logic co ban (Cac I1énh logic dai s6 Boolean)

Céc lénh tiép diém dai s6 Boolean cho phép tao 1ap duogc céc mach logic
(khong c6 nho). Trong LAD cac 1énh nay dugc biéu dién thong qua ciu tric
mach, mic ndi tiép hay song song cac tiép diém thuong dong va cac tiép
diém thuong mo. STL c6 thé sir dung cac 1énh A (And) va O (Or) cho cac
ham hé hodc cac 1énh AN (And Not), ON (Or Not) cho cac ham kin.

Gia tri clia ngdn xép thay doi phu thudc vao timg lénh.

Lénh STL LAD Gidi trinh

OR O n | Bi€u dién théng gua cdu tric mach: Tiép di€m
- Méc song song cdc ti€p diém thudng hd | thudng hé
vdi cdce ti€p di€m khdc ta duge lénh OR: dudc mAC
100 song  song
VD || vdi 1 ti€p

10.1 di€m khdc,

—
- Mic néi tiép cdc tiép di€m thudng hd | Ti€p  diém
AND A n | vdicdcti€p di€mkhdc ta duge lénh AND: | thudng hé
VD . duge mic néi
| IIO'? Ilo'l H€p vdi |
| | I l_ i€p  dié€m
khdc,




ORNOT ON

ANDNOT | AN

Riéu dién théng gua cdu tric mach:
- Mic song song cdc €p di€m thudng
dong vdi cde 1i€p dié€m khdc ta dudc lénh

OR; 10.0

; | |
VD | |
10.1

L1/

- Méc ndi 1i€p cde ti€p di€m thudng dong

vdi cdc ti€p diém khdc ta duge lénh OR:

VD
10.2 103

=

Tiép di€m
thudng dong
duge  mic
song song
vdi 1 tiép

di€m khdc,

duge  mic
néi ti€p vdi 1

t' di€m khde,

1.3. Lién két cac cong logic co ban.

Vi du
cdc tiep diem :

Thuec hign lénh Pai sé6 Boolean A; AN; O nhé va ON theo LAD va STL bing

So 48 mach LAD STL
g
w 100 101 Q0.0 I —
S1 | [ | D '
i< P
H {fi = Q00
S N
\ | 10.0 101 Q0.0 W
g | || -
1 e S PR
= 0.0
H Q




S

H

o
T
P
&

H

10,0 Q0.0

|| c
| C D
10.1

10.0 Q0.0
|| /

| C D

10.1

—

LD 100
O 101

= Q0O

LD 100
ON 101

Q0.0

Cdc Iénh logic dai sé Boolean OR LOAD va AND LOAD

VD .

Lénh STL LAD
ORLOAD OLD | N&i song song hai khéi lénh thanh mdt nhém ta lénh
OLD 100 101 Q0.0
| | | ] iz
VD . [ [ hS )
10.2 10,3
|| |
[ |
ANDLOAD

N61 néi tiép hai khdi lénh thanh mét nhémta lénh ALD

10.0 10.1
|| |
!

Q0.0

[
10,2 10,3

D




Vi du M@ td viée thuwe hién 1énh OLD va Iénh ALD theo LAD va STL

Sc dd mach Ngén ngi¥t LAD Ngén ngit
STL
LD I0.0
10,0 10.1 Q0.0
| || | /| C AN 10,1
s s o | /] G 2
J ] 10.2 103 LD 102
S] A\ S.‘i N | | | |
OLD
H
| = Q0.0
10.0 10.1 Q0.0
LD I0.0
| | | /| s ’
S . \| |1 171 C D 5 5e%
10.2 10.3 :
81 W oS3z O I I I | LDN IO.1
o I03
H
ALD
= Q0.0

LUYEN TAP VOI CAC MACH HON HQP

1. Mach hén hop : AND truéec OR

\ \ S3 \ S S2 Sq
S1 _i S1 S3
| )

C ) © 5




S N
SN

S S,

S3

Xac lap vaolra Mo ta: Ngo ra Q0.0 chi c6 tin hiéu
A ——— bang 1 néu cac ngd vao 10.1 va
Ky higu | Bia chi 10.2 cua cong AND ¢o tin hiéu
S 0.1 bang “1” hoac cac ngd vao 10.3
S1 10.2 hoac 10.4 ¢6 tin hi€éu bang “1”.
S2 10.3
S3 10.4
H Q0.0
So do LAD

Network |/ Mach hon hop 2nd truoe Or
0.1 0.2 Qo.0

| | | 4 r
[ L \>




S S, N
Sl 83

S4 \ Se W
S5 S7 w

H &)

Xac lap vao/ra

Ky hiéu | Dia chi
S 10.0
S1 0.1
S2 0.2
S3 10.3
S4 0.4
S5 10.5
S6 10.6
S7 0.7
H1 Q0.0

So do LAD

M0 ta: Ngo ra Q0.0 chi co tin hiu
bang 1 néu hai cong AND truéc OR
c6 tin hi€u cung bang 1.

Network | ff Mach hon hop #ad traoe Or |

0.0

0.1

0.4

10.5 20.0

—
—

o
o

Xac lap vao/ra

Ky hiéu

Pia chi

S

10.1

S1

10.2

S2

10.3

S3

0.4

S4

10.5

H

Q0.0

Mo ta: Ngd ra Q0.0 chi co tin
hiéu bang 1 néu co it nhat mot
ngd vao cia cic cong AND
hodc ngd vao 10.5 ¢ tin hi¢u
bang 1.



So do LAD

Networle 1 // Mach hon hop 2od truoc Or 2

Q0.0

S,

0.1 0.2
_{ I | |
| [

0.3 0.4

]

0.5

— |

2. Mach hon hgp : OR truéec AND

\ S2 \‘

S1 ‘
| 5 S1 S3
S3 ﬁ Sa \| ]
‘ S2
Ss \
0S¢
e
Xac lap vao/ra Mo ta: Ngo ra Q0.0 chi co
S1 \ 92 \ Ky hiéu | Dia chi til’l’(hlél}\ bél’l~g 1‘ l'léu? co ,it
—| s1 0.1 nhat mot ngd vao cua cic
Ss BN S L ' cong AND hodc ngd vao
| S2 0.2 10.5 c6 tin hidu bing 1.
S3 10.3
Ss S4 10.4
\ S5 10.5
H @ H Q0.0

So déo LAD



Network 1 4 Mach hon hop Or truec #ad

e

Xac lap vaol/ra
S S, S ‘ Ky hiéu | Bia chi
j S1 10.1
S, S2 10.2
S3 10.3
S4 10.4

H @ H Q0.0

So dé LAD
Network |
0 QDD
— | £ 3
0.2 0.3

1.4. Bai tap ing dung:

0.1 0.3 0.5 Q0.0

b,

Mé ta: Ngb ra Q0.0
chi ¢ tin hiéu bang 1
néu c6 it nhat mot ngd
vao cha cac cong
AND hodc ngd vao
10.5 ¢6 tin hiéu bang
1.



1. St dung cac 1énh VAO/RA; AND VA OR dé viét chuong trinh diéu khién sau :
a) Diéu khién dong co : Khoi dong ( Start ) va dirng ( Stop ).

b) Diéu khién dong co déo ¢ hiéu thuin nghich véi yéu ciu: quay thuin, quay
nghich, dung.

2. Sir dung céc 1énh VAO/RA; AND, OR, SET, RESET dé viét chuong trinh diéu khién
Ssau :

a) Dicu khién dong co : Khéi dong ( Start ) bang lénh Set va dimg ( Stop )
bang Iénh Reset.

b) Diéu khién dong co déo chiéu thuan nghich véi yéu ciu nhu bai trén biang
Iénh Set va Reset.

Cdc buwdc thiét lip chwong trinh
- Xdc dinh qui trinh cia hé thong.

- Bo tri vao/ra.

- Viét chwong trinh.
2. Cac Iénh ghi/xo6a gia tri cho tiep diém
2.1. Trong cac chuong trinh duoc thiét ké theo cau truc lién két, c6 thé c6 mot sd
Mach lugng 16n céc cong logic lién két vai nhau dé thuc hién mot chirc ndng nao

nhé RS  d6. V&i mot sd luong cac lién két logic 16n nhu vay thi viéc kiém tra tinh
trang tin hiéu trong khi tim 15i s& gip nhiéu khé khan. Bé chuong trinh diéu
khién c6 thé don gian va dé nhin hon ngudi ta s& chira vao cac két qua trung
gian sau khi thuc hién mét sb lién két. Két qua trung gian nay duoc goi 1a
Memory bit. MOt memory bit dugc xac dinh trang thai tin hi¢u tuong tu nhu
mot ngd ra. Trang thai tin hidu nay dugc luu giir trong thiét bi tu dong. Ky
hi€u toan hang cho Memory bit 1a M.

Vi du : Thiét ké mot cong tic xung dong dién bang PLC. So d6 mach dién
cua cong tac nhu hinh vé sau:

L1

s1 b=\ 7k2 \ K3

K2 J 71

K3 \ \ k3




2.2.
Lénh ghi
(Set)

Lénh
x6a
(Reset)

Néu ta str dung cac ngd ra dé ndi véi K1, K2, K3 thi ta can phai c6 4
ngd ra. Bay gid ¢ thé chi st dung mot ngd ra duy nhat dé ndi véi dén
HO ma mach van khong thay ddi bang cach gan K1, K2, K3 tuong tng
v6i M0.0, M0.1 va M0.2. Chuong trinh duoc viét trong PLC nhu sau:

10.1 MO.1 M0.2 M0.0
L [ | [ 1 7
— | 11 11 C D
MO0.0
10.1 M0.0 M0.2 M0.1
L ¥ 1 | L 7
_| | ==} 1 f \ )
M0.1
| L
1 I
MO.1 MO0.0 M0.2
1 [ L 7
—‘l/ I 1 | \ )
M0.2
| L
| I
M0.2 Q1.1
1
| —C D

Lénh dung dé dong va ngit cac diém gian doan di dugc thiét ké. Trong
LAD, logic diéu khién dong dién dong hodc ngat cac cudc day dau ra. Khi
dong diéu khién dén cac cudc day thi cac cudn day dong hoic mé cac tiép
diém (hodc mot diy cac tiép diém).

Trong STL, 1énh truyén trang thai bit dau cta ngin xép dén cac diém thiét
ké. Néu bit nay co gia tri =1, cac 1énh S va R s€ dong ngat tiép diém hogc

mot day cac tlep diém (g101 han tir 1 dén 255). No6i dung cua ngian xép
khong bi thay d6i boi cac 1énh nay.

M@ td cdc Iénh ghi/xéa bang ngon ngiv STL va ngén ngiv LAD nhw sau:



Lénh STL LAD Gidi trinh

SET S S-Bit n S-Bit Pong mét mang gom n cac
5 ) |uépdEm lién tép ke ar S-

Bit.

Ngat motmang gom ncac
R) tép diEm Lién tep ke tr S-
n Bit.

RESET (R S-Bit n

2.3. Mo ta viéc thwe hién lénh SET, RESET trong ngon ngit LAD va ngon ngit
Vidu STL

Ngdn ngi
So' d6 mach Ngon ngir LAD
STL
100 Q0.0
| | 75
5 I . LD 100
Q0.1
N - QOO
[ ] Ry
H ) B H H 4 '
—iR)
4

Lwu Y : Khi dau ra (cudén day) Q0.1 — Q0.4 dwoc dat lén 1 (trang thai kich thich) bang
lénh Set thi sau do no khong phu thudc vao trang thdi cua tiep diem 10.0 nita. N6 chi c6
theé tro vé trang thai ban dau = 0 (khong kich thich) bang lénh Reset.

MG td cdc lénh ghi/xéa bang ngon ngiv LAD:



LAD

M6 ta

Toan hang

S-Bit

Pong mot ming gom n
cac u€p di€m k€ ar S BIT

S-Bit

Pong mot mang gom n
cac uép di€m k€ wr S BIT.
Néu S BIT lai chi vao
Tumer hoac Counter thi
lénh s€ xoa bit dau ra cua
Tiumer /Counter do.

S BIT: I, Q, M,
SM, T,C, V

n(bvte): IB, QB,
MB, SMB, VB AC,
Hing s6, *VD, *AC

Pong tie thdr mét mang
gom n cac uép di€m ké nr
S BIT

S-Bit

Ngat ore thé1 mot mang
gom ncac tép di€m ke r
dia chi S BIT

S BIT: Q

N(bvte): IB, QB, MB,
SMB, VB ,AC, Hang
36'. 'I:VD. FAC

M0 ti cic lgnh ghi/xéa bang ngon ngiv STL:




STL M6 ta Todan hang

S SBITn Ghigia wilogx vaomot| S BIT: I, Q, M,
mang gom n bit ke ar dia [ SM, T, C, V
chi$ BIT (bid)

R SBITn Xoa mot mang gom n bit

ke wr diachi SBIT. Neu S| . [B, QB, MB,
BIT laichivao Timer hodc | SMB. VB

Counter thi lénh se xoa bit
dau ra cua Timer /
Counter.

(byte) AC, Hing
s0, *VD, *AC

SI SBIT Ghi wre thoi gia i logic S BIT: Q
1 vao mét mang gom n bit (bit)
ke tr dia chi S BIT
RI SBIT Xoa wic thor mot mang | p,: IB, QB, MB,
gomn bitke wrdia chi S| SMB, VB (byte)
BIT (bvte) AC, Hang
so, VD, *AC
3. Timer
3.1. Bo Timer 1a b tao thoi gian tré giita tin hiéu vao va tin hiéu ra nén trong diéu
dinh théi  khién van goi 1a khau tré. S7 - 200 c6 64 Timer (véi CPU 212) hoac 128
(Timer)  Timer (v6i CPU 214) dugc chia lam 2 loai khac nhau, do 1a :

Timer tao thoi gian tré khong c6 nhé (ON Delay Timer) ky hiéu TON.
Timer tao thoi gian tré c6 nhd (Retentive ON Delay Timer) ky hiéu TONR.

Ca hai loai Timer nay déu c6 3 loai vé6i 3 d6 phan giai khac nhau : Ims; 10ms
va 100ms.

Thoi gian tré © : duge tao ra chinh 1a tich cua do phan giai cua Timer duoc
chon va gia tri dat trude cho Timer, vi du 1 by Timer c6 d phan giai 10ms,
gia tri dit trude cho Timer 13 30 thi thoi gian tré 14 : T = 10ms*30 = 300ms.

Ca hai loai Timer TON va TONR cing bat dau tao thoi gian tré ké tir thoi
diém co6 suon 1én & tin hi¢u dau vao. Tic 1a khi tin hiéu dau vao chuyén trang
thai logic tur tir logic 0 Ién logic 1, dugc goi 1a thoi diém Timer duoc kich thi
Timer bit dau tao thoi gian tré. Kh1 gia tri dém ttc thoi cia Timer > = thoi
gian tré (gia tri dat trude) thi dau ra cua Timer tir logic 0 chuyén 1én logic 1.
Luc nay cac tiép diém thuong déng mé cham cua Timer mé ra con cac tiép
diém thuong mo dong cham cua Timer dong lai.



Cac logi Timer cua S7 - 200 (d(’)(i‘ voi CPU 212 va CPU 214) chia theo
TON,TONR va d¢ phén gidi bao gom :

Lénh | D6 phangidi | Gid ti cycdai | CPU212 CPU 214
Lms 22,767 T32 T32, T96
TON | 10ms 32767 T324T36 | T324T36,T97 4T 100
100ms 3276,7 T374T63 | T374T63,T1014T127
Lms 22,767 TO TO, T64
TONR | 10ms 32767 T14T4 T14T4,T65 4T68
100ms 3276,7 TS5 4T31 T5 4T31, T69 4 T95

Cu phap khai bao sw dung Timer trong LAD va STL:

Ngén ngit LAD M6 ta Ngén ngiy STL

Khai bdo Timer s6 hiéu xx ki€n TON d€ | TON Txx n
TON — Txx |20 thdi gian té tinh 1 khi ddu vao IN
1 m duge kich, Néu nhir gid tri dé€m nic thdi > =

— PT gid tri dat trude thl T-bit cd gid tri logic =

1, Reset bang lénh Reset hoic bang gid tri

logic O tai ddu vao IN

Khai bdo Timer s6 hiéu xx ki€u TONR d€ | TONR Txx n

TONR — Txx | ta0 théi gian trd tinh ti khi ddu vao IN
— IN dudc kich, N&u nhv gid tri dé€m tic thdi > =
—|pT

gid tri dat trude thl T-bit od gid td logic =

1, Reset bang lénh Reset cho T- bit,

Chuy : Khi sir dung Timer kiéu TONR, gid tri dém tirc thoi dwoc heu lai va khong bi thay
doi trong khodng thoi gian khi tin hiéu dau vao co logic 0.

Vi du Vé cdch sit dung Timer kiéu TON



Ngdn ngd LAD Ngén ngd STL Giai trinh
Khi ngd vao I00 dong
100 TON — T37 % mach, Timer T37 bit dau
| LD IO
| | IN d€m, Néu gid i dém nic
z ] TON T37 100
100 B thdfi >= gid t dat trude PT
LD T37
T37 20 (cu th€ PT = 100*100ms =
|| % = Q00
I C D 10s) thl bit thdi gian hoat
déng(T27 oo gid tri logic 1)
Gian do théi gian wong ung
100
: i | Gidtidém  PT=100, | !
| | | tife théi ' |
T37(word) : ! : !
QO.0(T37bit)
i i i E g Reset nhd
: : : : | tin Hiéu d
Thdigian ; | i Homs | HPRE
= ————— ! :
vi du vé cdch sir dung timer kiéu tonr



Ngén ngl¥ LAD Ngén ngiy STL Gial trlnh
Khi ngd vao I00 dong mach,
100 TONR —T5 1D 100 Timer TS bAt ddu dé€m. Néu gid

| | N

100 — PT
TS Q0.0
| —C D

10.1 TS
— F—s)

TONR T37 100

LD T5

= Q00
LD 101
S TS 1

tri d€m nfe thdi >= gid i dat
ttude PT (cu thé PT =
100*100ms = 10s) thl bit thdi
gian hoat déng(T5 co gid tri logic
1), Néu I0.0 ngit rmach ma gid tri
dém nfc thdi chua >= gid i dat
trude, sau do 10,0 dong mach lai
thl gid tri 1&n dém lan 1 + gid trd
d€m ldn 2 + gid ] d€m ldn 3 +
w>= gid tr] gid trl PT th1 TS cd tin
hieu 1, T5 dudc reset khi 10,1
ddng mach(Lic nay gid i dé€m
tife thai trd vé trang thdi ban ddu
k€ ca cdc ti€p di€m cling trd vé

trang thdi ban ddu)

Gidn @ thoi gian tuong 1ing

10,0

T5(word)

Q0.0 T5(bit)

Gid td
dém tite
thai

PT =100 i

mmmmm e 1

Thai gian
tre

0.1

S R S SRS SRR P SRS SR S DS PR S S

S RNt e St TP

Reset

nhd tin
Héu R




3.3. Bai tap wng dung Timer

Bai 1 : sir dung 1énh Vao/Ra, Set, Reset va TON viét chuong trinh diéu khién dong co voi
yéu cau sau:

a) Nhéan nat Khoi dong (Start) sau thoi gian 5s dong co chay. Mudn ding nhan nat
Dung (Stop).

b) Nhan nat Khoi dong (Start) sau thoi gian 5s dong co chay. Nhan nat Ding (Stop)
sau thoi gian 5s dong co mdi ngung chay.

Bai 2 : Dung cac 1énh di hoc viét chuong trinh diéu khién dong co véi yéu cau:
a) Nhfin nut Khoi dong (Start) dong co 1 chay. Sau thoi gian 5s dong co 1 ngung chay
- dong thoi dong co 2 chay. Muon dung nhan nut Stop.

Nhén nat Khoi dong (Start) dong co 1 chay. Sau thoi gian 5s dong co 2 chay. Nhan nut
Stop dong co 2 dung trudce, sau thoi gian 5s dong co 1 mdi ngung chay.

4. Counter
3?1' B0 B¢ didu khién 1ap trinh loai SIMATIC S7 - 200 c6 2 logi chire ning dém 1a
CeOIlIJlI"I o démén (CTU) vi vira dém lén vira dém xuéng (STUD).

Bo dém 1én (hay dém tién : Counter Up) : CTU dém s6 suon 1én cua tin hiéu
logic dau vao, tic 1a dém so lan thay doi trang thai logic tir 0 1én 1 cua tin
hiéu dau vao. Ctr mdi 1an tin hiéu dau vao chuyén trang thai tir 0 1én 1 thi gia
trj dém tirc thoi ctia bd dém ting 1én 1. Néu nhu gia tri dém tire thoi >= gia
tri dat trude (PV) thi bd dém s& bao ra ngoai bang cach cho cong ra (bit dic
biét) 1én 1. (Khi gia tri dém tic thoi < hon gi tri dat trude thi cong ra bang
0).

Mién gié tri ctia mién dém tién CTU : b dém tién co6 thé dém tir 0 dén gia
tri cao nhat 1a 32767.

Reset Counter : bd dém tién CTU c6 gia tri ttrc thoi trd vé 0 (gid tri ban dau)
néu chan Reset duoc kich (c6 gia tri logic = 1) hodc Reset bang 1énh Reset
S-bit.

Lénh khai bdo siv dung bé dém trong ngéon ngiv LAD va ngon ngiv STL.

Ngén ngdt LAD M6 ta Ngén ngit STL
CU : chian nhan xung d€m,
CTU — Cxx

PV : gid i dat trude, ke Rties

— CU
R ! chdn Reset,

— PV < ; . s
Cxx : ving dia chi ¢cia bé dém,

R XX : 1 0447, 804127




Minh hoa vé siv dung bé dém CTU trong ngon ngit LAD va ngén ngi
STL.
Gidn do thoi gian tuong ing

o U UL
Q0.0 (Cutput) (
10.0 (Reset) —l
Ngén ngit LAD Ngénngiy STL
CTU — C47 LD I00
10.0
I I ou k LD 101
CTU C47 5
101 5 4 PV
I I R LD C47
= Q0.0
C47 Q0.0
| | g
[ b3S >

4.2.Bo Bo dém len/xuéng Counter up - Down (CTUD) dém tién khi gdp suon 1én
dém Ién/ cua xung vao cong dém 1én ky hiéu la CU va dém xudng khi gip suon lén
xuong ctia xung vao cong dém xudng ky hiéu 1a CD.

Ciing giong nhu bd dém tlren CTU, bo dém lén/xudng ciing c6 cong ra (bit
dac bi¢t) 1én 1 khi gid tr1 dém tic thoi >= gia tri dat trudce.

Mién gia tri cia bd dém 1én/xudng (CTUD) 1a — 32767 4 +32767.

Reset Counter : - khi dau vao logic ctia chan R ¢6 gia trj logic 1.

- Reset bang 1énh Reset cho S-bit.
Lénh khai bao su dung by dém CTUD trong ngon ngit LAD va ngon ngir
STL.



Ngon ngii LAD M5 t3 Ngon ngii STL

CTUD _ Cxx
CU :cong vao dém tién CTUD Cxx n
— CU - .
CD :cong vao dém lui
— PV
PV g widat wuoc.
— CD
R :chan Reset
— R
Cxx : vung dia chi bo dem

Cxx:wrd48479

Minh hoa vé sit dung bé dém CTU trong ngon ngiv LAD va ngon ngi

STL.

Ngénngiy LAD Ngénng* STL
103 CEUR - &48 LD 103
i f CU LD 102
102 > PV LD 101
| | CD CTUD C48 5
01 LD 48
|| R

= Q0.0
C48 Q0.0
| | C >

4.3. Bai tap tng dung b dém
Bai tip thwc hanh (CTU)

Bai 1 : Sir dung 1énh vao/ra ; set, reset; TON va Counter viét chuong trinh diéu khién sau
: Nhan nat Khoi dong (Start) deén sang nhap nhdy clr 2s sang va 2s tat. Sau chu ky 10 lan
sang/tat thi ding lai. Mudn dimg khan cp thi nhan nat Ding(Stop).

Bai 2 : Viét chuong trinh diéu khién hoat dong dong goi. Qui trinh hoat dong nhu sau :

Nhan nat Khéi dong (Start) bo truyen tai tdo bat dau van chuyén tao vao hop. Phan
cam bién s& dém dén 10 trai tdo thi bo truyén tai tao s& ding lai va bo truyén tai hop dung
tao s& bat dau di chuyen Bo dém s& duoc reset lai qua bd cam bién. Qua trinh s& tiép tuc
mii cho dén khi nhan nat nhan Ding(Stop).

Bai tap thuwc hanh (CTUD)

Viét chuong trinh diéu khién nhu sau :



Mot Garage xe c¢6 100 chd dau xe. O ngd vao c6 2 dén bdo: dén d6 bao hicu
Garage da day va deén xanh bdo Garage van con trong. Ctra vao Garage va ctra ra cua
Garage khac nhau va chi cho phép chi 1 xe lot qua.

5. Cac bai tap tng dung

5.1 Mach diéu khién tuin ty cwong
bire

Mo ta hoat dong:

Khi nhan S2 cudn dy K1 c6 dién va no
tu duy tri qua cac tiép diém thuong mo,
deén HI1 sang. Khi nhan S3 cudn day K2
co ,dién va ty duy tri, den H2 sang.
Nhép S1 thi mach bi cat hoan toan khéi
nguon dién.

K2 chi c6 thé dong mach dugc néu
trude do6 K1 da duoc dong.

s1 |--:?‘

K1\

K1\

s3 I--\

k2 \

K1\




5.2 Mach lua chon 1 trong 3 kha nang
Mo ta hoat dong:

Van Y1 c6 tin hi€u bang 1, n€u chi can
1 ngd vao co6 tin hi€u bang 1

5.3 Mach lua chgn 2 trong 3 kha nang
Mo ta hoat dong:

Van Y1 c6 tin hiéu bang 1, néu chi can
1 ngd vao co tin hiéu bang 1

L1

S1

peveEsEpe ...-...-.-.7
.........--.i‘
L

Y1 D...X
N >
L1
) 4 9 <5
S1 ----------.\

S3 = -----------\----------\




54 Mach tudn ty L1

khéi dong bang tay T
DPén HI sang, néu c6 2 K1\ Kz\ KJ\
trong 3 cong tic duoc o
tac dong '
IR
s2b-Y\, K1\ s3 K2\ s4 K3

)

5.5 Piéu khién Cong tac SO dung dé khai dong cho thiét bi va dén HO chi bao ché
do 1am viée. Khi nhan Sl dong co M1 khoi dong kéo bang tai va
than da trong thung chtra dugc van chuyén theo bing tai. Nhan S2
thi bang tai ngung lai. Khi dong co keo bang tai bi qua tai, no sé
dugc cat khoi ngudn qua bo bao vé qua dong F2.

bang tai

Nguyen. lisu

Bang tai

Thuna chia



Két néi véi PLC — e
Xic dinh ngé vao/ra
Nguén cung cd — " T
+ g o4V 9% o Ky hi¢u | Toan hang | Mo ta
S0 K1 — == - =
—"— 100 Q0.0 —D— SO 10.0 Cong tac thuong mao
S~ 10.1 = =
52 - HO | | SI 10.1 Nut nhan thuong ma
e~ 02 Q0.2 —®— _ s ! y |
F2 <o iy 3
—1 03 S2 0.2 Nut nhan thnirong mo
F2 10.3 Tiép diém thuong dong
Kl Q0.0 Khao dong tir
HO Q0.2 Pen bao

Hay thuc hién mach theo cac yéu cau sau:

1/ V& so do LAD.

I

Viet bang mo ta cau lénh.

3/ Viét va thu chuong trinh.

5.6 Xe rot vait  Cong tac SO dung dé khai dong cho thiét bi va dén HO chi bao ché

liéu — bé chita  do lam viéc. Khi dong co M1 ¢o6 su ¢d thi dén HO chdp tat voi tan sb
1Kz. Khi nhin S1, dong co M1 c6 dién va xe di chuyén 1én phia trén
— dén H1 chép tat voi tan s6 1 Hz. Khi xe 1én dén vi tri trén cing
dung phai cong tac hanh trinh S4 thi dong co bi ngat mach. Nhan S2
dong co co dién tro lai va xe di chuyen xuong phia dudi — dén H2
chdp tat v6i tan s6 1 Kz. Khi xe dén vi tri cudi cung dung phai cong
tac hanh trinh S3 thi dong co bi ngat mach. Qua trinh dugc khoi
dong 1ap lai nhu ban dau.

:{‘Mgch dao chiéu
K1 -ea - K2 81 sz 01
TR HARY

g

=
=



Két ndi véi PLC

Xic dinh ngd vao/ra

+ Ngu{jn‘?ﬁl{,m o4 - Ky | Todn | Mot
L 2 v T3 K1 DK1 hi¢u | hang
s 10.1 Q0.3 \KZrDEZ_ SO 10.0 Céng tic thwong mé
.;/— ::'z 2‘;': — S1 10.1 Nut nhin thuong mé
i&‘_ 0.3 204 —® S2 10.2 Nut nhian thwdng md
—SL&—' 104 S3 10.3 | Céng tic hanh trinh

S4 10.4 Cing tic hanh trinh

Q1 10.5 Bio vé djng co
Hay thue hién mach theo ciac véu K1 | Q0.1 |Khéiding tir chay phai
cau sau:

K2 Q0.3 Khéi dong tir chay trai
1/ Vé so do LAD. HO | Q0.0 |Pén bio

()

Viét bang mo ta cau Iénh. H1 | Q0.2 |Dén bio
H2 Q0.4 | Peén bido

3/ Viet va thar chwong trinh.

5.7 Thang Khi nhan nat nhan nang gau s& chay lén dén cong tic gio1 han trén

may xay dung  thi gau dung lai. Khi nhan nit nhan ha thi gau s& ha xuéng dén cong
tac gioi han dudi thi gau dung lai. Trong khi dang di chuyén néu
nhan nut dung thi gau dung lai va sau do c6 thé nang gau 1én hay ha
gau xudng theo mong mudn.

Céc trang thai nang 1én, ha xubng hoic dimng déu duoc thong bao
bang den bao.

Céng tc hanh trinh
gidi han trén

Cong tac hanh trinh
gidi han duai




Nic dinh ngd vao/ra
Ky | Todn | Mo ta Hiy thuc hién mach theo cic yéu
Ihiéu | hang cau sau:
S0 10.0 | Ning, thwimg md - .
- : — 1/ Vé so do LAD.
S1 10.1 Ha, thwong md .

o/ X7k 13 N g A 3R

S2 10.2 | Dirng, thuomg dong 2/ Viet bang mo ta cau lenh.
S$3 | 103 | Gioi han trén, thwimg dong 3/ Viet va thu chuong trinh.
S4 10.4 Gidi han dwoi, thwong dong
K1 Q0.0 | Gau chay lén
K2 Q0.1 | Gau chay xudng
HO | Q0.2 | Deén bao nang
H1 Q0.3 | Pén bio ha
H2 | Q0.4 | DPén bio dung

6. Lénh nhay va Iénh goi chwong trinh con.

Lénh
nhay
chuwong

trinh con

Céc 1énh ctia chuong trinh, néu khong c6 nhitng 1énh diéu khién riéng, s& duoc
thuc hién theo thir tu tir trén Xuéng dudi trong mot vong quét. Lénh diéu khién
chuong trinh cho phép thay doi thi ty thyc hién 1énh. Chung cho phép chuyén thir
tu thuc hién, dang 1€ ra la Iénh tiép theo, tGi mot 1énh bat cir nao khac cua chuong
trinh, trong d6 noi diéu khién chuyén dén phai duoc danh dau trudc bang mot
nhan, chi, dich. Thuoc nhom 1énh diéu khién chuong trinh gém: 1énh nhay, Iénh
goi chuong trinh con, nhén chi dich, hay goi don gian 1a nhin, phai dugc danh dau
trude khi thuc hién 1énh nhdy hay 1énh goi chuong trinh con.

Viéc dit nhén cho 1énh nhay phai nam trong chwong trinh. Nhin ctia chuong trinh
con, hodc ctia chwong trinh xir Iy ngit dwoc khai bao & dau chuong trinh. Khong
thé dung 1énh nhay JMP dé chuyén diéu khién tir chuwong trinh chinh vao mot nhan
bat ky trong chuong trinh con hodc trong chuong trinh xtr 1y ngat. Tuong tu nhur
véy ciing khong thé tir mot chuong trinh con hay chuong trinh xur Iy ngt nhay vao
bat cr mot nhan nao nam ngoai cac chuong trinh do.

Lénh goi chuong trinh con la 1énh chuyén diéu khién dén chuong trinh con. Khi
chwong trinh con thyc hién xong cac phép tinh ctia minh thi viéc diéu khién lai
dugc chuyén trg vé 1énh tiép theo trong chuong trinh chinh nim ngay sau 1énh goi
chuong trinh con. Tr mgt chuong trinh con co thé goi dugc mdt chuong trinh con
khac trong né, c6 thé goi nhu vdy nhiéu nhit 1a 8 1an trong S7-200. N6i chung
(trong mot churong trinh con ¢6 1énh goi dén chinh n6) vé nguyén tic khong bi cim
song phai dé y dén gi6i han trén.

Néu 1énh nhdy hay 1énh goi chuong trinh con dugc thyc hién thi dinh ngan xép
ludn co gié tri logic 1. Boi vay trong chuong trinh con cac 1énh ¢ didu kién duoc
thyc hién nhu céc 1€nh khong diéu kién. Sau céac 1énh LBL (dat nhan) va SBR, 1énh
LD trong STL s& bi v6 hi¢u hoa.

Khi mdt chuong trinh con dugc goi, toan bd ndi dung cia ngan xeép s€ dugce cat di,



JMP.
CALL

LBL.
SBR

dinh ctia ngan xép nhan gia tri logic mai 13 1, cac bit khac ctia ngin xép nhén gia
tri logic 0 va diéu khién duoc chuyén dén chuong trinh con da dugc goi. Khi thuc
hién xong chuong trinh con va truc khi diéu khién duoc chuyén tro lai chuong
trinh dd goi n6, ndi dung ngan xép da duoc cét giir trude d6 s& duge chuyén tro lai
ngan xép.

Noi dung cta thanh ghi AC khéng dwoc cat giit khi goi chuong trinh con, nhung
khi mot chwong trinh xir Iy ngit dwoc goi, ndi dung cia thanh ghi AC s& duoc cit
gift trude khi thyc hién chuong trinh xir Iy ngat va nap lai khi chwong trinh xir 1y
ngdt da duoc thue hién xong. Boi viy chuong trinh xir 1y ngit c6 thé tu do sir dung
bdn thanh ghi AC cua S7-200.

Lénh nhay JMP va lénh goi chuong trinh con SBR cho phép chuyén diéu khién tir
vi tri ndy dén vi tri khac trong chuong trinh. Ct phép cta 1énh nhay va lénh goi
chwong trinh con trong LAD va STL déu c6 toan hang 1 nhan chi dich (noi nhay
dén, noi chira chwong trinh con).

Lénh nhay, Iénh goi chwong trinh con, Iénh khai bao nhan va l¢nh thodt khoi chwong trinh
con dwgc biéu dién trong LAD va trong STL nhw sau:

LAD STL M3 ta Todn hang

Lénh nhdy thue hién n: 0 =255

n IMP Ku | vigc chuyén didu khién
—{IMP ) dén nhin n trong mot
chutng trinkh,

LBL EKn Lénh khai bdo nhan n
| LBLn trong mot chutng trinh.

Lénh goi chu'dng trinh
CALLKn |con thrc hién phép n: 0+255
chuyén didu khién dén
chutng trinh con c¢d nhan
1A n.

N
—(CALL)

SER'n SBR Kn Lénh gdn nhan n cho
mot chubng teinh con.

Lénh td vé& chuchng
CRET trinh da goi chu'cng trnh

n con cé diéu kién (bit diu
—( CRET ) tién clia ngdn x&p cd @i
tri logic bing 1) Khdng cd

n Lénh ted vé chrdng
—(RET) RET | tfinb d3 goi chudng truh
con khdng didu kién.




Bai 4: Cac phép toan sb ciia PLC
Mai chuwong/Bai: MDP22-04

Gigi thigu: Bai nay trinh bay nguyén ly hoat dong céc phép toan s6 cia PLC S7-200
theo ndi dung dd hoc. Cach kiém tra, xir Iy chirc ning toan s6 ctia PLC S7-200.
Muc tiéu:

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

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

- Rén luyén dtre tinh tich cuc, chu dong va sang tao
Noi dung chinh:

1. Chtic nang truyén dan

2. Churc nang so sanh

3. Chtrc nang dich chuyén

4. Chtic nang chuyén doi

5. Churc nang toan hoc

6. Pong ho thoi gian thuc

1. Chirc ning truyén din

1.1. Cac Cac lénh dich chuyén ndi dung 6 nhd thyc hién viée di chuyén hodc sao chép sb
Iénh dich  li¢u tr ving nay sang vung khac trong by nhd.

d}‘,‘ﬁen Trong LAD hay trong STL Iénh dich chuyén thuc hién viéc di chuyén hay sao
?th u lég chép ndi dung ctia mot byte, mdt tir don, mot tir kép hodc mot gia tri thuc tir ving
{)Nl,l [;),W, nay sang vung khac trong by nho.
Lénh La 1énh sao chép ndi dung cta byte IN sang byte OUT.
MOV_B Cu phap dung lénh MOV _B trong LAD hay MOV _B trong STL nhw sau:
LAD STL
7 U
MOV B MOVE IN OouT
__| EN
IN OUT

Lénh La I¢énh sao chép ndi dung cua tir don IN sang tor don OUT.



MOV_W i phap ding 1énh MOV B trong LAD hay MOV B trong STL nhu sau:

LAD STL
MOVW IN ouT
MOV W
_| EN
IN OUT
Lénh La 1€nh sao chép ndi dung cua tir kép IN sang tir kép OUT.
I\D/IV(\)/V— Cu phap dung lénh MOV _B trong LAD hay MOV _B trong STL nhw sau:
LAD STL
MOVD IN ouT
MOV DWW
— | EN
_|mw our
1.2.
Truyen
mot vung
dir licu
Lénh La 1énh sao chép mot s thuc tir IN (4 byte) sang OUT (4 byte).
MOV_R Cu phap dung Iénh MOV _B trong LAD hay MOV _B trong STL nhw sau:
LAD STL
1C ]
——— MOVR IN  OUT
1 EN
IN OUT
Lénh La 1énh trao ddi ndi dung ctia Byte thap va Byte cao trong ndi dung tir don IN

SWAP Cu phap dung lénh SWAP trong LAD hay trong STL nhw sau:



LAD STL
SWAP IN
SWAP
— | EN
IN OUT

2. Chirc nang so sanh

Khi 1ap trinh, néu c6 cdc quyét dinh vé diéu khién dugc thuc hién dya trén két qua
cta viéc so sanh thi co thé sir dung 1énh so sanh cho byte, tir hay tir kép cua S7-

200.

LAD sir dung Iénh so séanh dé so séanh cac gia tri cta byte, tir va tir kép (gia tri thuc
hodc nguyén). Nhing Iénh so sanh thuong la so sanh nho hon hodc bang (< =); so
sanh bang (==) va so sanh lon hon hoac bang (> =).

Khi so sanh gia trj ciia byte thi khong can phai dé y dén dau cua toan hang. Nguoc
lai khi so sanh cé4c tir hodc tir kép véi nhau thi phai dé y dén du cua toan hang,
nguoc lai khi so sanh cac tir hodc tir kép véi nhau thi phai dé y dén dau cia toan
hang 14 bit cao nhat trong tir hodc tir kép.

Biéu dién cdc Iénh so sanh trong LAD:

LAD Mo ta Todn hang
111= - Bnl Tiép di€m dong khinl = n2 nln? (byte) : VB |
: B= B;-'le 1B QB l\[B
ol e — SMB , AC , Const ,
_| |_ = Integer VD' AC
D = Double Integer
nl n2z
==D R = Real
nl n2

Tiép di€m dong khiN1 > n2
B = Byte

I=Integer

D = Double Integer

R =Real

nln2 (ar): VW, T,
C, IW, QW, MW,
SMW AC, AIW,
Hing so, *VD,
FAC




nl

_|

n2

<=B|__

=R'_

Tiép di€m dong khiN1 < n2
B =Byvte

nl, n2 (o kep):
VD, ID, QD, MD,
SMD, AC, HC,

nl nz TR RS
— = =1 — I=Tteger Hang so, *VD,
D = Double Integer FAC
nl n2 R =Real
<=D
nl n2

Trong STL, nhitng 1é€nh so sanh thyc hién phép so sanh byte, tir va tir kép. Can ctr
vao kiéu so sanh (<=, ==, >=), két qua clia phép so sanh co gia tri bang 0 (néu
dung) hoic 1 (néu sai) nén c6 thé str dung két hop cung véi cac 1énh gogic LD, A,
O. Dé tao ra dugc cac phép so sanh ma S7-200 khong c6 1énh so sanh twong tng
nhu: so sanh khong bang nhau (< >), so sanh nhé hon (>), ¢6 thé tao ra dugc nhd
dung két hop 1énh NOT véi cac 1€nh da c6 (==, >=, <=). Vi du sau mo ta viéc
thuc hién phép so sanh khong bang nhau (< >) giira ndi dung cua tir V>W100 va
hang s6 50 bang cach sir dung két hop phép so sanh bang nhau LDW = va lénh déo
NOT.

LDB =, LDW =
LDD =, LDR =

Lénh kiém tra tinh bang nhau ctia ni dung 2 byte, tur, tur kép, hodc so thuc. Trong
truong hop phep so sanh cho két qua dung, bit dau tién trong ngin xép sé& co gia tri
logic bang 1.

LDB <=
LDD <=

, LDW < =
, LDR<=

Lénh so sanh ndi dung cua byte, tur, tir kep hodc s6 thuc thir nhat c6 nho hon hoic
bang ndi dung cua byte, tur, tr kép hodc so thyuc thir hai hay khong. Trong truong
hop phép so sanh cho két qua dung, bit dau tién trong ngan x&p cé gia tri logic bang
1.

LDB > =, LDW > =
LDD > =, LDR > =

Lénh so sanh noi dung cua byte, tu, tir kép hodc sb thuc tha nhét c6 1én hon hodc
bang ndi dung cua byte, tu, tir kép hodc so thuc thu hai hay khong. Trong truong
hop phép so sanh cho két qua ddng, bit dau tién trong ngan xép cé gia tri logic bang
1.

AB = AW =
AD =, AR =

Lénh kiém tra tinh bang nhau cua noi dung 2 byte, tir, tir kép, hodc sb thuc. Trong
truong hop phép so sanh cho két qua ddng, s& thuc hién phép tinh logic And giira
bit dau tién trong ngan xép véi gia tri logic.



AB <=, AW < =
AD<= AR<=

Lénh so sanh ndi dung cua byte, tir, tir kép hodc sé thuc thir nhat ¢6 nho hon hoic
bang ndi dung cua byte, tir, tir kép hodc sé thuc thir hai hay khong. Trong truong
hop phép so séanh cho két qua ding, s& thuc hién phép tinh logic AND gitta bit dau
tién trong ngan xép vai gia tri logic 1

Biéu dién lénh so sanh trong STL:

STL Mo ta Toan hang
IDE=1n 12 Lénh thue hi€n phep tnh
logic Load , And hodac Or gnia n | 0 (byte):VB, IB,
AR = i i gia (1 logic .1 vo1 no1 dung QB, MB, SMB, AC, hing
dmh ngan xep .klu noidung 2 | o5 ayp tAC
byte n; van; thoaman ny = o
OB = n1 m
IDE>=1n n3 Léenh thue hien phep tnh

logic Load , And hoac Or gnra
gia (1 logie 1 voi no1 dung
dinh ngan xép khi néi dung 2
byte ny va nz théa man ny > =
OB >= n 12

AB >= n; n9




Lénh thue hén phép tinh
logic Load , And hodac Or giifa
gid i logic 1 vdi ndi dung
dinh ngan x€p kh nd1 dung 2
byte n; vd n; thda min n| < =
3

Lénh thue hién phép tinh
logic Load , And hodc Or giita
gia tm logic 1 vdi ndi dung
dinh ngdn x€p khi ndi dung 2
tr'nyvang thdaminn =

n m (wuVw, T, C,
QW, MW, SMW, AC,
AW , hiang s8, *VD ,
*AC

Lénh thu'c hién pheép tinh
logic Load , And hodc Or giifa
gid ti logic 1 vdi ndi dung
dinh ngan x€p khi ndi dung 2
ti¥ny vang thdaminn; >=m

ILDB<=n; m
AB <= n; m
OB <= n m
LDW=mn m

AW = n m

OW = n; m

LDW>=n m
AW 5= n m
OW >= n m
IDW<=n m
AW <= np m
OW <= n m

Lénh thue mén phep tinh
logic Load , And hodc Or giita
gid tr logic 1 vdi ndi dung
dinh ngan x€p ki nd1 dung 2
trnyvanp thdaminn <=1,




LDD = n; m Lénh thvec mén phep tinh
logic Load , And hodac Or giita ny | m (1 kép) VD,
A o= Hi T gld fogic’l vFSi An.c}i dung ID, QD, MD, SMD, AC,
dinh ngan xép khi ndi dung 2 | g | hing s&, *VD , *AC
ti k€ép nj vd np thda min n| =
OD = n m g

LDD >=n; m Lénh thue hién phép tinh
logic Load , And hodc Or giita
gia tm logic 1 vdi ndi dung
dinh ngan x€p khi ndi dung 2
tkp n; va np thda mann; >
OD >= n m =13

LDD <=mn; m Lénh thue hién phep tinh
logic Load , And hodc Or giita
gis i logic 1 di ndi dung
dinh ngdan x€p khi nd1 dung 2
1 kép nyvanythdamidnn <=
OD <= m m ng

LDR = n; m Lénh thu'c én pheép tinh
logic Load , And hodac Or giffa ny m (it kép) VD, ID
AR = n m |98 M logie 1 vdimdidung | op M, SMD, AC, HC,

dinh ngdn x€p néw hai s& thue | ping <6, VD, *AC
n; va ny (4 byte) thda min ny
OR = n m =1

LDR >=mn; m Lénh thue hién phep tinh
logic Load , And hodc Or giffa
gid ti logic 1 vdi ndi dung
dinh ngan x€p néu hai s8 thue
ny vd ny(4 byte ) thda min n
OR >= n m >=1

LDR <£=mn; m Lénh thuc hién phep tinh
logic Load , And hodc Or giita
gida i logic 1 vdi ndi dung
dinh ngan x€p né€u hai s§ thuc
n, va ny (4 byte) thda min o
OR <= n m < =13




3. Chirc niing dich chuyén

Cac Iénh
dich
chuyén
thanh ghi

Cac 1énh dich chuyén thanh ghi dugc chia lam hai nhom:

0 Nhom cac 1énh lam viéc véi thanh ghi c6 d6 dai bang mot tir don (16-bit)
hay moét tir kép (32-bit).

0 Nhoém cac Iénh lam vi¢c véi thanh ghi c6 d§ dai tuy y ma dugc dinh nghia
trong 1énh.

Nhom 1énh véi thanh ghi c6 do dai 16 hoac 32 bit.

Lénh dich chuyén thudc nhom nay cho phép dich chuyén va quay cac bit trong cac
tor don va trong cac tur kép.

S6 1an dich chuyén cac bit cua tir don hay tir kép dugc chi thi béng mot toan hang
trong duogc goi 1a so 1an dém day.

S6 1an quay cac bit ciia tir don hay tir kép cling duoc chi thi bang mot toan hang
trong 1énh, dugc goi 1a s0 1an dém quay.

Khi sir dung cac 1énh dich chuyén céc bit ciia tir don hay tir kép can chu y:
S& khong thyc hién viéc dich chuyén néu nhu s6 dém lan day bang 0.

Néu s6 lan day co gia tri 16n hon 0, bit nhé tran SM1.1 ¢c6 gia tri logic cta bit cubi
cung duoc day ra.

Néu s6 dém 1?1;1 day 16n hon hodc bang 16 (tir don), 16n hon hoac béng 32 (tir kép)
khi dich chuyén thi 1€nh s€ chi thuc hién véi soO dém lan day l6n nhat 1a 16 hoac
32.

Lénh SRW (déy cac bit tir don sang phai) va SDR (day cac bit tur kep sang phai) s&
chuyén gia tri 0 vao bit cao nhat cia tir hodc tir kép tai mdi lan day. Sau khi thuce
hién Iénh, bit SM1.1 s& c6 gia tri tla bit thir N-1 cta tir don hodc tir kép voi N 1a )
lan day.

Lénh SLW (day cac bit tir don sang trai) va SRD (day cac bit tir kép sang trai) s&
chuyén gia tri logic 0 vao bit thdp nht cta tir hodc tir kép tai mdi 1an day. Sau khi
thuc hién 1énh, bit SM1.1 s€ c6 gia tri cua bit thir 16-N dbi vai tir don hoac 32-N
dbi voi tir kép, trong d6 N 1a s6 1an day.

Bit bao két qua 0 (bit SM1.0) s& c6 gia tri logic bang 1 néu nhu sau khi thyc hién
1énh day noi dung cua tir don hay tur kép bang 0.

Khi sir dung 1énh quay cac bit ciia tir don hay tir kép cin chu y:

Lénh quay thuc hién phép day vong tron sang trai hay phai cac bit cua mét tir don
hodc ctia mot tir kép. Tai mdi lan quay, gia tri logic cua bit bi day ra khoi dau nay
cling 1a gia trj logic duoc dua vao dau kia cua tir hay cua tir kép.

Lénh quay s& khong thue hién néu nhu s6 dém 1an quay c6 gié tri 1a 0 hay bang boi
sO cua 16 (véi tir don) hoac 32 (voi tur kép).
Déi véi cac gia tri khac cia sé dém 1an quay 16n hon 16 (d6i véi tir don) hoac 32

(d01 vé6i tir kép), 1énh sé& thuc hién véi sé dém 1an quay méi bang phan du cua sb
dém 1an quay cii chia cho 16 hodc chia cho 32,

Khi thye hién Iénh quay sang phai RRW (voi tir don) hay RRD (voi tu kep), tai
mdi lan quay gia tri thap nhat trong tir hodc tir kép dugc ghi vao bit bao tran
SM1.1. Sau khi 1énh dugc thuc hi¢n xong bit SM1.1 s€ c6 gia tri logic bit 16-N cua



Lénh
SHR_R

Lénh
SHR_W

Lénh
SHR_
DW

tir don hodc 32-N cua tir kép, trong d6 N 1a s6 dém lan quay.

Khi thyc hién 1énh quay sang trai RLW (v6i tir don) hay RLD (voi tur kép) tai moi
lan quay, gia tri logic ctia bit cao nhat trong tir hoac tir kép duoc ghi vao bit bao
tran SM1.1. Sau khi 1&€nh dugc thuc hi€n xon bit SM1.1 s& c6 gia tri logic bit thi
N-1 trong tir don hodc tir kép, trong d6 N 1a s6 dém lan quay (moi).

Bit bao }(ét qua 0 (bit SM1.0) s& c6 gia tri logic 1 néu tir hay tir kép duoc quay c6
gia tri bang 0.

La Iénh dich chuyén céc bit cua tir don IN sang phai N vi tri, trong d6 N duoc goi
la s60 dém lan dich chuyén. Tai moi lan dich chuyén, gia tri logic 0 dugc dua vao
bit cao (bit thir 15) va gia tri logic cua bit thap (bit 0) dugc chuyén vao bit bao tran
SML1.1.

Trong LAD két qua duoc ghi vao OUT, con trong STL két qua van nam trong IN.

Cu phap cua lénh nhw sau:

LAD STL
SHR W S
— & SRW IN N
_|IN  our
N

La 1énh dich chuyén cac bit cua tur don IN sang trai n vi tri, trong d6 N duoc goi la
s6 dém lan dich chuyén. Tai mdi lan dich chuyén, gia tri logic 0 dugc dua vao bit
thap (bit 0) va gia tri logic cua bit cao (bit thir 15) dugc chuyén vao bit bao tran
SM1.1. Trong LAD két qua dugc ghi vao tir OUT, con trong STL két qua van
nam trong IN.

Cu phap cua lénh nhw sau:

LAD STL
SHL W ,

| BN SLW IN N

_| N our

|N

La Iénh dich chuyén céc bit cta tir kép IN sang phai N vi tri véi N 1a s6 dém lan
dich chuyén. Tai mdi lan dich chuyén, gia tri logic 0 dugc dwa vao bit cao (bit thir
31) va gia tri cua bit thap (bit 0) duoc chuyén vao bit bao tran SM1.1. Trong LAD
két qua duoc ghi vao tir kép OUT, con trong STL két qua van nam trong IN.



Lénh
SHL_
DW

Lénh
ROR_W

Lénh
ROR_
DW

Cu phap cua lénh nhw sau:

LAD STL
SHR DW
_| EN SRD IN N
IN OUT
— N L.

La 1énh dich chuyén cac bit cua tur kép IN sang trai N vi tri, trong N dugc goi l1a sb
dém lan dich chuyén. Tai moi lan dich chuyén, gia tr} logic 0 dugc dua vao bit thap
(bit 0) va gia tri logic cua bit cao (bit 31) dugc chuyén vao bit bao tran SM1.1

Trong LAD két qua duoc ghi vao tir kép OUT.
Trong STL két qua van nam trong IN.

Cu phap cua lénh nhw sau:

LAD STL
SHL. DW
—| EN SLD IN N
_|IN OUT
N

La lénh quay cac bit ctia tir don IN sang phai N lan, véi N duoc goi la s6 dém lan
quay. Tai moi lan quay, gia tri logic cta bit thap (bit 0) dugc chuyén vao bit bao
tran SM1.1 vira dugc ghi lai vao bit cao (bit 15) cua tir IN.

Trong LAD két qua duoc ghi vao tir OUT.
Trong STL két qua van nam trong IN.

Cu phap cua lénh nhw sau:

LAD STL
ROR W
| En RRW IN N
_| N our
N

La lénh quay cac bit ctia tir don IN sang phai N lan, véi N duoc goi 14 s6 dém lan
quay. Tai moi lan quay, gia tri logic cta bit thap (bit 0) dugc chuyén vao bit bao
tran SM1.1 vira dugc ghi lai vao bit cao (bit 15) cua tir IN.



Lénh
ROL_W

Lénh
ROL_
DW

Trong LAD két qua duoc ghi vao tir OUT.
Trong STL két qua van nim trong IN.

Cu phap cua lénh nhw sau:

LAD STL
ROR DW
__ | EN RRD IN N
_|IN ouT
N

La l1énh quay céc bit cia tir don IN sang trai N 1an véi N 1a s6 dém lan quay. Tai
moi lan quay, gia tri logic cua bit cao (bit 15) vira dugc chuyén vao bit bdo tran
SM1.1 vira dugc ghi lai vao bit thap cta tur IN.

Trong LAD két qua duoc ghi vao tir OUT.
Trong STL két qua van nam trong IN

Cu phap cua lénh nhw sau:

LAD STL
ROL W
_| EN RLW IN N
| Iy outr
N

La Iénh quay cac bit cua tir kép IN sang trai N lan, trong d6 N duoc goi 1a s6 dém
lan quay. Tai mdi lan quay, gié trj logic cua bit cao (bit 31) vira duoc chuyén vao
bit bao tran SM1.1 vira dugc ghi lai vao bit thap (bit 0) cua tir kép IN.

Trong LAD két qua duoc ghi vao tir OUT.
Trong STL két qua van nam trong IN

Cu phap cua lénh nhw sau:

LAD STL
ROL DW
EN RLD IN N
| our
N




4. Chirc ning chuyén ddi

Ham d6i Ham SEG chuyén ddi s6 nguyén hé co s6 Hexa trong khoang 0  F sang thanh gié
dir liéu
tuong s . . A .
g Ham SEG lap gia tri cdc bit cua thanh ghi 7 nét twong tmg voi néi dung cua 4 bit
thanh ghi thap cua byte dau vao IN. Két qua duoc ghi cao byte dau ra OUT

7 nét

tri bit tuong ung cua thanh ghi 7 nét .

So' do cdc bit ciia thanh ghi 7 nét:

SO nguyén Thanh ghi 7 net
- g f e d ¢ b a
0 g T ¥ ¥ A o4 a
) 00000 110 ] b
- 010 1 10 1 1 3
3 0100 1 1 1 1 g |
4 01100110 .
2 0110110 1
6 01 1 1 1 1 1
? 00 0 0 0 1 1 1
. %31 &1 1% § 32
& 01100 1 1 1
A 3 £ 3 6 3 § 3
B 0111110 0
- 600 11100 1
D 0101 1110
5 0111100 1
i 6011100 0 1

5. Chirc nang toan hoc

5.1 Lénh
cong



(ADD)

Lénh
ADD_I

Lénh
ADD_DI

Lénh
ADD_R

5.2 Lénh
trir (SUB)

Lénh
SUB_I

Lénh
SUB-DI

Lénh
SUB_R

La 1énh thuc hién phép cong cac sb nguyén 16-bit IN1 va IN2.

Trong LAD két qua 1a mot sd nguyén 16-bit dugc ghi vao OUT, tuc 1a:
IN1 + IN2 = OUT.

Con trong STL, két qua ciing 1a mot gia tri 16-bit nhung dugce ghi vao
IN2, tirc 1a IN1 + IN2 = IN2.
La Iénh thyc hién phép cdng cac $6 nguyén 32-bit IN1 va IN2

Trong LAD, két qua 1a mot sd nguyén 32-bit dugc ghi vao OUT, tirc la:
IN1 + IN2 = OUT.

Con trong STL, két qua cling 14 mot gia tri 32-bit nhung duoc ghi vao
IN2, tirc 1a IN1 + IN2 = IN2.
La 1énh thyc hién phép cong cac s6 thuc 32-bit IN1 va IN2.

Trong LAD, két qua 1a mot s6 thuc 32-bit duoc ghi vao OUT, tuc la: IN1
+IN2 = OUT.

Con trong STL, két qua ciing 1a mot gia tri thuc 32-bit nhung duoc ghi
vao IN2, tire 1a IN1 + IN2 = IN2.

La 1énh thyc hién phép trir cdc s6 nguyén 16-bit IN1 va IN2

Trong LAD két qua 1a mot sé nguyén 16-bit va duge ghi vao OUT, tuc la:
IN1 - IN2 = OUT.

Con trong STL, két qua 1a mot gia tri 16-bit nhung duoc ghi lai vao IN2,
ture 1a IN1- IN2 = IN2.

La 1énh thyc hién phép trir cac s6 nguyén 32-bit IN1 va IN2

Trong LAD két qua 12 mét s6 nguyén 32-bit dugc ghi vao IN2, tirc 1a: IN1
- IN2 = IN2.

Con trong STL, két qua la mot gia tri 32-bit nhung duogc ghi lai vao IN2,
tirc 1a IN1- IN2 = IN2.
La 1énh thyc hién phép trir cac sé thuc 32-bit IN1 va IN2

Trong LAD két qua 13 mét s thuc 32-bit duoc ghi vao OUT, tic 1a: INT -
IN2 = OUT.

Trong STL, két qua la mdt gia tri 32-bit nhung duoc ghi lai vao IN2, tic
la IN1- IN2 = IN2.

Cu phép dung Iénh cong va trir trong LAD va STL nhu sau:



5.3 Lénh nhan
(MUL):

Lénh MUL

Lénh MUL_R

LAD STL

N
ADD 1 f L -l
s N2

IN1

I INI

SUB 1
IN2

EN

IN1
IN2 ouT

- (1 IN2
SUB R R IN1IN2

N1
IN2 our

) IN N2
ADD DI TR

| BN

NI
IN2 ouT

-D INIIN2
SUB DI

EN

N1
IN2 ourT

+R INLIN2
ADD R
EN

IN1
2 our

Trong LAD: Lénh thyc hién phép nhén 2 sd nguyén 16-bit IN1 va IN2 va
cho ra két qua 32-bit chira trong tir kép OUT (4 byte).

Trong STL: Lénh thyc hién phep nhan gitra 2 s0 nguyén 16-bit nl va sd
nguyén chira trong tur thap (tr 0 den bit 15) cua toan hang 32-bit n2 (4
byte). Két qua 32-bit dugc ghi vao n2.

Trong LAD: 1énh thyc hién phép nhan hai sO thuce 32-bit IN1 va IN2 va
cho ra két qua 32-bit chira trong tir kép OUT (4 byte).

Trong STL: Lénh thuc hién phép nhén giita s6 thuc 32-bit duge ghi vao
IN2.

Cu phap dung lénh trong LAD va STL nhw sau:



5.4 Lénh chia
(DIV)

Lénh DIV_R

LAD STL

MUL nl n2
MUL

EN

IN1
IN2 ouT

TROIN1 1IN2
MUL R

EN

IN1
IN2 ouT

Trong LAD: Lénh thyc hién phép chia s6 nguyén 16-bit IN1 cho s
nguyén 16-bit IN2. Két qua 32-bit chira trong tir kép OUT gom thuong s6
ghi trong mang 16-bit tir bit 0 dén bit15 (tir thap) va phan du ciing 16-bit
ghi trong mang tir bit-16 dén bit-31 (tir cao).

Trong STL: Lénh thuc hién phép chia sO nguyén 16-bit nl cho s nguyén,
s0 nguyén 16-bit nam trong tir thap tir bit 0 den bit 15 cua toan hang 32- bit
n2. Két qua 32-bit duoc ghi lai vao n2 bao gdom thuong s6 ghi trong mang
16-bit tir bit 0 dén bit 15 (tir thdp) va phan du ghi trong mang 16-bit tir bit-
16 dén bit-31 (tir cao).

Trong LAD: 1énh tbuc hién phép chia ) thuc 32-bit IN1 cho $6 thue 32-
bit IN2 va cho ra két qua 32-bit chira trong tir kép OUT.

Trong STL, 1énh thyc hién phép chia s6 thuc 32-bit IN1 cho s6 thuc 32-bit
IN2, két qua 32-bit dugc ghi lai vao IN2.

Cu phap dung lénh trong LAD va STL nhw sau:



LAD

STL

DIV

IN1
N2

ouT

DIV

nl

n2

DIV

IN1
N2

R

ouT

nl

n2

5.5 Lénh ldy cin LA mot 1énh thuc hién lay can bac hai cua sb thuc 32-bit IN. Két qua ciing la

bic 2 (SQRT):

Lénh INC_B

mot sd 32-bit duoc ghi vao tir kép OUT.

Cu phap dung Iénh trong LAD va STL nhw sau:

LAD

STL

EN

| IN

SQRT

ouT

SQRT

IN

ouT

La lénh cong s6 nguyén 1 vao ndi dung caa byte dau vao.
Trong LAD: Két qua dugc ghi vao OUT, tic 1a: IN1 + 1 = OUT.

Trong STL: Két qua dugc ghi vao IN.

Cu phap dung lénh INCB trong LAD va trong STL nhw sau:

LAD

STL

EN

N

INC

B

ouT

INCW

IN




Lénh INC_ W

Lénh INC_DW

Lénh cong s6 nguyén 1 vao ndi dung tir don In.

Trong LAD: Két qua dugc ghi vao OUT.

Trong STL: Két qua duogc ghi lai vao IN.

Cu phap dung Iénh INCW trong LAD va trong STL nhw sau:

LAD STL
= INCW 1IN
INC W
_ | EN
IN OUT

La Iénh cong s6 nguyén 1 vao ndi dung tir kép IN

\(/[\383 g;‘ E Trong LAD: Két qua dugc ghi vao OUT, tirc 1a: IN+ 1 = OUT
Trong STL: Két qua dugc ghi vao IN, tic 1a: IN+ 1 = IN
Cu phap dung Iénh INC_DW trong LAD va trong STL nhw sau:
LAD STL
INC  DW INCD IN
_| EN
IN OUT
Lénh DEC_B La 1énh bt ndi dung cta byte dau vao di 1 don vi.
Trong LAD: Két qua duoc ghi vao OUT, tic a: IN - 1 = OUT
Trong STL: Két qua duoc ghi vao IN, tirc [a: IN - 1= IN
Cu phap diung lénh DECW trong STL va DEC W trong LAD nhw sau:
LAD STL
DR B DECB  IN
_| EN
IN OUT
Lénh DEC_W  Lalénh b6t ndi dung IN di 1 don vi.

Trong LAD: Két qua dugc ghi vao OUT, tirc 1a: IN - 1= OUT
Trong STL: Két qua duogc ghi vao IN, tc 1a: IN- 1= IN



Cu phap dung lénh DECW trong STL va DEC_W trong LAD nhw sau:

LAD STL
DECW IN
INC W
_| EN
IN OUT

Lénh DEC_DW La Iénh giam ndi dung tir kép IN di 1 don vi.
Trong LAD: Két qua duogc ghi vao OUT, tic 1a: IN - 1= OUT
Trong STL: Két qua dugc ghi vao IN, tirc 1a: IN-1 = 1
Cu phap dung lénh DECDW trong STL hay DEC_DW trong LAD nhw

Sau.
LAD STL
NG DW DECD IN
| EN
IN OUuT

6. Pong ho thoi gian thue

Pong ho toi gian thyc chico 6 CPU 214. Dé co thé lam viéc voi dbng hd thoi gian
thuc CPU 214 cung cip hai lénh doc va ghi gid tri cho dong ho . Nhimg gia tri
doc dugc hodc ghi dugc voi dong hd thoi gian thuc 1a cac gia tri vé ngay, thanh ,

nim , va cac gia tri gid , phuc , gidy .Cac dit liéu doc , ghi v6i dong ho thoi gian
thuc trong LAD va trong STL c6 d6 dai mot byte va phai duoc ma hoa theo kiéu

s6 nhi phan BCD .

Bvte O Nam ( 0 =99)

Byte 1 Thang(0 +12)

Byte 2 Ngay (0 ==31)

Byte 3 GG (0 +23)

Byte 4 Phuc (0 =39)

Bvte 5 Guy (059)

Byte 6 0

Bvte 7 0 ngay trong tuan

Cac dir li¢u hop 1€ 1a:




Nam Thang Ngay Gig Phut Giay

(VV) (mm) (dd) (hh) (mum) (sS)

0 =99 1=12 1.5 3] 0=23 0 =359 0=59

Riéng gi4 tri vé ngay trong tuan 1a mot sd tuong tmg véi ndi dung cuia nibble(4 bit) thap trong
byte theo kiéu :

Chu Thu Thu Thu Thu Th Thu
nhat hai may (o nam sau bay
bien ap
1 2 3 4 5 0 7

READ RTC Lénh doc ndi dung cia ddng hd thoi gian thuc véi bo dém 8 byte duoc chi

(LAD) thi trong 1énh bang toan hang T.
TODR (STL)
SET _RTC Lénh ghi noi cua bd dém 8 byte duoc chi thi trong 1énh bang toan hang
(LAD) T vao dong ho thoi gian thuc .
TODW (STL) Cti phdp sit dung Iénh doc, ghi dii liéu véi dong ho thoi gian thuwe trong
LAD, STL:
LAD STL Toan hang
: TODR T
READ RTC
— 1 EN
T(byte) : VB |, IB |
o QB .MB , SME |, *VD
= , *AC
TODW T
SET RTC
— 1 EN
_ 1T

Luu y: Tuyét d6i khong str dung 1énh TODR va 1énh TODW dong thoi vira trong



chuong trinh chinh, vira trong chuong trinh xtr Iy ngit .Khi mot 1énh
TODR hay TODW di duoc thyc hién , thi khi goi chuong trinh xtr 1y ngét
, cac lénh 1an viéc voi dong ho thoi gian thuc trong chuwong trinh xtr 1y
ngit s& khong duoc thuc hién nita. Bit SM4.5 s& c6 logic 1 trong nhuiing
truong hop nhu vay.

Bai 5: Tin hiéu Analog
Ma chwong/Bai: MDP22-05
Giai thiéu:
Muc tiéu:
- Trinh bay duoc cac bd chuyén dbi do.
- Van dung cac bai todn vao thyc té: Lap trinh, két ndi, chay th...
- Rén luyén dtrc tinh tich cuc, chu dong va sang tao
N@i dung chinh:

1. Tin hiéu Anlog

2. Biéu dién cac gia tri Analog
3. Két n6i vao/ra Analog
4, Hi¢u chinh tin hi¢u Analog

5. Gidi thiéu vé Module analog PLC S7 — 200

1. Tin hiéu Anlog

Trong k¥ thuat dién, tin hiéu la quan hé giira thoi gian (hoic ciing c6 thé la khong gian,
hoac ca hai nhung it gap) voi mot dac trung dién nao do (dién ap, dong dién, dién tich, mat do
dong dién, ...). Lay thi dy, ching ta thuong gap cac tin hiéu nhu dién ap gitra hai cuc caa mot
mang Vv(t) [volt] vai t la thoi gian - day la treong hop tin hiéu la ham cta thoi gian (thuong gap).
Chung ta ciing c6 thé gap phan bd dién tich cia mot vat tich tinh dién q(x,y,z) [coulomb] véi X, y,

z la toa do Descartes - day la truong hop tin hiéu la ham cua khong gian (it gap hon).

Dinh nghia ban tin va thong tin thi mang tinh triét hoc qua, nhung c¢é thé hiéu don gian:
ban tin 1a tap hop cac thdng tin cd quan hé chit ch& dé tao nén mot ¥ nghia twong d6i hoan chinh.
Thi du, ban c6 mot sé dién thoai +84915****** thi ting chir sé mot 1a thong tin, nhung ban tin
phai la toan bo chudi ky hiéu nay.

1.1 Tin hiéu lién tuc theo bién do va lién tuc theo thoi gian
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Day la dang tin hiéu thuong gap, thi du nhu tin hiéu tir mot cam bién.
1.2. Tin hiéu lién tuc theo bién d6 va roi rac theo thoi gian
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Thi du nhu tin hiéu xung PAM.
1.3. Tin hiéu roi rac theo bién d6 va lién tuc theo thoi gian
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Trong thi du nay, tin hiéu chi nhan cac gia tri {-2, -1, 0, 1, 2, 3}. Ban c6 thé thay céc tin hiéu
thudc loai nay trong diéu ché bang gdc (base band modulation). Thi du nhu tin hiéu nhi phan (2
muc) trong NRZ, trong do tin hiéu chi nhan hai gia tri {-1, 1}; hay tam phan (3 mc) trong RZ,
HDBS3, ..., trong d6 tin hiéu chi nhan ba gié tri {-1, 0, 1}. Tong quéat lén 1 cac tin hiéu M-phan
(M muc).

1.4. Tin hiéu roi rac theo bién d6 va roi rac theo thoi gian

25
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Thi du nhu tin hiéu PCM.
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Tiéu chi phan loai tin hiéu twong tu - s6: thi (1) va (2) 1a tin hiéu tuong tu; con (3) va (4)
|a tin hi¢u sb.

Tiéu chi phan loai tin hiéu lién tuc - roi rac: & day hiéu ngam rang lién tuc theo thoi gian
va roi rac theo thoi gian, do vay (1) va (3) la tin hiéu lién tuc; con (2) va (4) la tin hiéu roi rac.

Vé so sanh xur 1y twong tu va xir ly s6, chic ¢6 I chi néi so so duge thoi. Dic trung ciia
xtr Iy s6 12 thao tac trén linh kién c6 chiic nang nh, cu thé Ia trén thanh ghi (register); dan dén
cho phép thoi gian xur 1y co thé kéo rat dai, qua trinh xu 1y co thé rat phuc tap, chiic nang xir ly
rat phong pht nhung bu lai 1a hé thng cd thé khong co tinh chét thoi gian thuc (real time - dap
g cua hé thdng cd rat nhanh, khi cé tin hiéu ngd vao thi gan nhu c6 lién tin hiéu ngd ra). Trong
khi do, xir 1y tuwong tu lai khong c6 linh kién nhé (chi c6 thé 1am delay trong thoi gian ngan) dan
dén qué trinh xtr ly phai that nhanh, don gian va do do chirc nang xt 1y ciing don gian hon so voi
xt ly s6 nhung bu lai hé thong cd tinh chat real time.

Thiét ké vi mach c6 thé chia thanh 2 mang: thiét ké vi mach twong tu (C&c vi mach tuong
tu phd bién nhu opamp, ADC/DAC, 6n ap) va thiét ké vi mach sé (vi xtr Iy chang han).

Cong nghé 22 nm (90 nm, 65 nm, 45 nm, 32 nm, ...): theo tdi hiéu chi la tén goi cua mot
cdng nghé, con sé 22 nm (va cac con sé khac) khong c6 ¥ nghia rd rang va khong am chi mot
kich thudc vat Iy cu thé nao. Tuy nhién, nd co thé goi y vé kich thuéc ciia mot chi tiét nho nhat
(x4p xi) cua transistor ma cdng nghé nay cé thé thuc hién, d6 thuong Ia bé rong cua cuc cong
(gate) cua mot transistor CMOS. Day la quang duong ma dong dién phai chay qua trong mot
transistor va do d6 quyét dinh dén téc do  dong- ngat cua transistor; va ngodi ra né ciing anh hudng
dén dién tich cua mat transistor. Con sé nay cang nho thi téc 6 va mat do tich hop cang 16n.
Mic di vy, né khong phai 1a do phan giai cua cdng nghé vi qué trinh quang khéc st dung budc
s6ng anh sang 193 nm vén 16n hon 22 nm nhiéu va nguoi ché tao phai sir dung nhitng "meo" dic
biét dé tao dugc chi tiét 22 nm; dan dén Ia ching ta c6 thé tao dugc chi tiét 22 nm nhung lai
khong thé tao duoc chi tiét co kich thudc y hét vay ké bén canh, tic 1a 22 nm khéng phai 1a do
phan giai.

2.Biéu dién cac gia tri Analog trong S7-200
Vi du doc tin hiéu do mirc nudc c¢6 dai do tir Om-40m. Tin hi¢u truyén vé 1a 4-20mA,

nghia [a Om = 4mA, 40m=20mA. Nhi¢m vu la phai hién thi dugc con sd muc nude 1én HML

Luu y, S7200 c6 module doc analog c6 do phan giai tir 4000 dén 32000, nghia 1a 4mA
doc vao thi trong PLC hiéu 1a 4000 don vi va 20mA doc vé 1a 32000 don vi.

Nhu vy ta co thé lap duoc 1 duong thang qua 2 diém.

Gia str néu tin hiéu thue té 1a 9mA, hoéi mirc nude can tinh toan va hién thi trén HMI la
bao nhiéu? Cong thuc dé tinh cho tin hiéu Analog s€ la:

Os=[(Osvmax -Osvmin)(Isv-Isvmin)/(Isvmax-Isvmin)]+Osvmin
O: outputs

S: sensor

v :value

3. Két noi vao/ra Analog

A Removable

Order Number Expansion Model EM inputs EM Outputs Connector
6ES7 231-0HC22-0XA0 | EM 231 Analog Input, 4 Inputs 4 - No
6ES7 232-0HB22-0XA0 = EM 232 Analog Output, 2 Outputs 2 2 No

6ES7 235-0KD22-0XA0 = EM 235 Analog Combination 4 Inputs{1 Output + 1! No
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EM 231 Analog Input, EM 235 Analog Combination EM 232 Analog Output,
4 Inputs 4 Inputs{1 Output 2 Outputs

6ES7 231-0HC22-0XA0 1 6ES7 232-0HB22-0XA0
( ) P i (6ES7235-0KD22-0XA0) .o ns (., ( )

s e | lolol [l L

] ~ -

% |_|:.‘l— == 11

QOO0 ®®®®®®®®®®®® OQO0OOO

[ RA A+ A- RB B+ B- RC C+ C- AD D+ D- | [[[ RA A+ A- RB B: B- AC C+ C AD D: D- ||I[__MO VO 10 M1 Vi 11 e ]
250 Ohms (built-in) 250 Ohms (buit-in) MG I]e o o o
M L+ ¢ o o o [Gain|[ Cofiguration ||| [w . x][m w10 [rcmnrllouee«] Carfigunsan__| @@@@@@@
1% %1 %1% %1%,
— J: — + & g
’ T = : > : -
24 =
24 = = vDC
vDC s:)C Power
Power Pk

4. Hi¢u chinh tin hi¢u Analog

Module tuong tu khac module s6 1a né dung dé xu Iy gié tri chir khong phai xu Iy trang
thai. Do dé kiéu bién la dang byte, word double word thay Vi dang bit nhu module s6 Moi
vi du 0=10V, 4- 20mA, 0-20mA). Khi nhe_m 1 g|a tri tur Cam blen no Se s6 hda gia tri d6 dua tren
range va resolution cua no (vi PLC dung théng tin s6 cho moi qué trinh xt ly bén trong).

Value = Input* (2 ml n-1)/(max range-min range); n: d¢ phan giai tinh theo bit. Trong d6
(max range-min range)/(2 mil n-1) la gia tri twong tng vai 1 bit.

Gia tri s& duoc lam tron dudi dang s6 nguyén. Sai sé do 1am tron s& noi 1én do phan giai
la cao hay thap.

Vi du ching ta do 1 dai lugng nao do, cam bién bién doi thanh gia tri dién 4p la 3V. Liic
nay ban phai dung dau vao twong tu cO dai 0-10V dé nhan tin hiéu. Gia st d6 phéan giai cua
module twong tu la 8 bit. Gia tri ma PLC tinh ra sé la:

Value = 3%(2 mi 8-1)/ (10-0)=3*255/10=76.5, lam tron Ién s& la 77. Gia tri digital ma
PLC s¢& sir dung cho cac qua trinh tinh toan bén trong sé la 01001101. Sai so6 la 0.5*=0.5*10/(2
mi 8-1)

Néu d6 phan giai cua ban 1a 11 bit thi Value s& la 614.1, lam tron la 614. Sai s6 la
0.1*10/(2 mit 11-1).

R4 rang la d6 phan giai cang cao thi sai sb cang it. (Vi thé nén chon module vao ra phai
rat chu ¥ dén do phan giai, va nho két ndi ding véi giai gié tri caa dau vao ra, dimng cam tin hiéu
dién &p vao 10 co dai 0-20mA).

5. Gi6i thi¢u vé Module analog S7-200
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Bai 6: PLC cia cac hang khac
Ma chwong/Bai: MD22-06

Giai thiéu:
Muc tiéu:

- Trinh bay nguyén 1y, cdu tao cta cic ho PLC Omron, Mitsubishi...

- Thuyre hién 1ap trinh cta cac ho PLC n0i trén.

- Rén luyén dtre tinh tich cuc, chi dong va sang tao
Noi dung chinh:

1. PLC ctia hang OMRON

2. PLC cua hang Siemens (trung binh va Ian).

3. PLC cua hang Allenbradley.

4. PLC cua hang Telemecanique.

5. PLC cua hang Mitsubishi




Bai 7: Lap dit md hinh diéu khién bing PLC
Ma chwong/Bai: MDP22-04

Gigi thigu: Bai nay trinh bay cac mé hinh diéu khién bang PLC, quy trinh cdng ngh¢, mach dong
luc, mach diéu khién va quy trinh lap dat.
Muc tiéu:

- Phan tich qui trinh cdng nghé ctia mot sé mach may san xuét.

- Lap trinh duoc mot sé mach tmg dung thudng gip trong thuc té.

- Nap trinh, van hanh va kiém tra mach hoat dong theo yéu cau k¥ thuat.

- Rén luyén dtre tinh tich cuc, chi dong va sang tao
N@i dung chinh:

1. Gid61 thiéu chung

2. Céch két ndi day (cac mo hinh trong xudng)

3. Cac bai tap tng dung

1. Giéi thiéu chung

Trong tit ca cac linh vuc dic biét 1a trong cong nghiép, diéu khién dong co
khong dong bo 3 pha 1a mot phan quan trong vi tinh phé bién cua ching. Cac
mach khoi dong dong co, doi chiéu quay hay cac mach diéu khién toc do
dong co 1a nhitng mach co ban nhét. O chuong nay gi6i thiéu mot sé mach
tmg dung thuc hanh trong cac mach diéu khién dong co khong dong bo 3 pha.

2. Cach két ndi day
Gidi thiéu thuc té cac mé hinh trong xuéng PLC
3. Cac bai tap ung dung

3.1. Mach ty khéi dong sao — tam giac cho dong co 3 pha c6 vanh trugt
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Mo ta hoat dong:

O loai dong co xoay chiéu 3 pha c6 vanh truot dung néu dung phuong phap khéi dong qua
viéc cit dan cac bac dién trd ndi véi phan tng, diéu d6 tao ra mo men khoi dong 16n va dong
khéi dong nhd. Qua vig¢e giam dan cac bac dién tro, tdc do cua dong co duogc tang dan dén tdc
d6 dinh muc. Khi nhan S2, K1 ¢6 dién va tu duy tri, d@)ng thoi ro le thoi gian K7 c6 dién, sau
thoi gian 3s, K4 ¢ dién va tu duy tri, K7 mat dién, dong thoi K6 co dién. Nhém dién tré R3
bi nga"ln mach qua K4. Sau 3s, K3 ¢6 dién va tu duy tri, K4 va K6 mét dién, K5 c6 dién. Nhom
dién tré6 R2 bi ngén mach qua K3. Sau mot thoi gian 3s thi K2 ¢6 dién, K3 va K5 mét dién,
nhom dién tré R1 bi ng’fm mach. Qua trinh khéi dong két thuc. Nhén S1 dong co bi cit khoi
ngudn dién.
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Nhiém vu:

Hay thuc hién mach theo cac yéu cau sau:



1/ Xac dinh ngd vao/ra.
2/ V& so d6 LAD.
3/ Viét va thir chuong trinh.

Két ndi véi PLC

+
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3.1. Piéu khién khéi dong dong co xoay chiéu 3 pha dang sao

— tam giac

1.

ON OFF Motor circuit breaker induction motor

(P,
24 VDC

Three-phase

=

Motor voltage

Line motor starter

Star motor started

.

Delta motor starter

24vVDC

Motor circuit
breaker

=

Yéu ciau cong nghé

Khi nhan nat nhan On, dong co khoi dong chay o ché dd ndi sao.
Sau 5s dong co chay ¢ ché dd ndi tam giac. Mach c6 mac CB bdo

v€ dong co (hay Overload).

Nhan nuat Off, dong co nging.

Hay viét chuong trinh diéu khién khoi dong dong co 3 pha trén.

Nhiém vu:

Hay thuc hi¢n theo cac yéu cau sau:
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Muc dich — Yéu cau:

- Lam quen voi 1énh
dicu khién Timer va bit
nhd.

- Hiéu va biét cach su
dung 1énh diéu khién
Timer va bit nhd trong
qué trinh soan thao.

Cic kién thire can thiét:

- Xem lai lénh diéu
khién Timer va bit nho.

- Xem lai cach str dung
cac lénh vao/ra, Iénh
ghi/xda gia tri ti€p diém.

- Cach két nbi tinh
hi¢éu vao/ ra cua PLC.

Dung cu va thiét bi:

May tinh, bo diéu khién
lap trinh, day ndi, cc nit
nhan — cong tic, cac cau
dao, khoi dong tur va dong
Co.



1/ Xac dinh ngd vao/ra. Két ndi véi PLC
2/ V& so @ LAD.

3/ Viét va thir chuong trinh.

3.1. Piéu khién khéi dong dong co 3 pha dang sao — tam giac co
b4o 16i khéi dong

Motor voltage

Line motor starter

6y Fault light Star motor started

= Al

T [ =

OFI\J OFF Motor circuit|breaker

4 Acknowledgement ) -
switch Three-phase
induction motor

24 VDC

I Delta motor starter

24 VDC

] Motor circuit
breaker

Yéu cau cong nghé

Khi nhan nit nhan On, dong co khéi dong chay & ché d6 ndi sao.
Sau 5s dong co chay ¢ ché do ndi tam giac. Mach cé méc CB bao vé
dong co (hay Overload).

Néu khoi dong & ché do sao c6 15, vi du cam bién bao 15i nhan biét
dugc 16i nay, sau 5s Simatic S7 — 200 khong chuyén sang ché do nbi
tam giac va nhu vy tranh hu hong dong co hay bat cir thiét hai ndo
¢6 thé xay ra. (Luu ¥: khi dong co di hoat dong binh thudng ma c6
16i mach ngirng lai tirc thi). Khi c6 16i dén bao 16i (Fault light) sang.

Nhan nuat Off, dong co ngig.

Hay viét chuong trinh diéu khién khoi dong dong co 3 pha trén.
Nhiém vu:

Hay thyc hién theo cic yéu cau sau:

1/ Xéc dinh ngd vao/ra. Két ndi voi PLC

2/ V& so 6 LAD.

3/ Viét va thir chuong trinh.

Muc dich — Yéu cau:

- Lam quen voi
1énh diéu khién Timer
va bit nho.

- Hiéu va biét cich
st dung lénh diéu
khién Timer va bit
nhd trong qud trinh
soan thao.

Cac kién thirc can
thiet:

- Xem lai lénh diéu
khién Timer va bit
nhd.

- Xem lai cach sur
dung cac 1énh vao/ra,
Iénh ghi/x6a giad tri
tiép diém.

- Cach két ndi tinh
hiéu vao/ ra cua PLC.

Dung cu va thiét bi:

Méay tinh, bo diéu
khién 1ap trinh, day
ndi, cac nit nhdn —
cong tic, cac cau dao,
khoi dong tr va dong
CO.

3.3. M0 hinh tram phéan loai Muc dich — Yéu cau:

Lam quen véi 1€nh

diéu khién Counter, 1énh
diéu khién luu trinh.
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Yéu ciu cong nghé

C6 mot day chuyén san xuét bia c6 mot bo phan kiém tra hoat dong
nhu sau:

Khi d6 bia vao chai thi cic chai nay duoc dua qua mot bang tai, doc
theo bang tai c6 4 tram kiém tra.

Tram 1: kiém tra chai c6 bj mé hay khong?

Tram 2: kiém tra chai c6 dan nhan hay chua?

Tram 3: kiém tra chai da duoc dong nap hay chwa?
- Tram 4: kiém tra bia di duoc rét day hay chua?

Néu chai nao khéng dam bao bat ky 1 trong cac tiéu chudn kiém tra
trén thi s& bi loai bo sau khi qua 4 tram.

Nhiém vu:

Hay thuc hién theo cac yéu cau sau:

1/ Xac dinh ngd vao/ra. V& so do két ndi v6i PLC
2/ V& so d6 LAD.

3/ Viét va thir chuong trinh.

- Hiéu va biét cach
sir dung 1énh diéu khién
Counter, 1énh diéu khién
luu trinh trong qué trinh
soan thao.

Cic kién thie can
thiet:

- Xem lai 1énh diéu
khién Counter, 1énh diéu
khién luu trinh.

- Xem lai céch su
dung cac 1énh vao/ra,
1énh ghi/xda gia tri tiép
diém.

- Cach két ndi tinh
hiéu vao/ ra cia PLC.
Dung cu va thiét bi:

May tinh, bd diéu khién
lap trinh, day ndi, cac
nat nhan, 1 Van, 1 dong
co, 4 cam bién.



3.4. Mo hinh bang tai

Diéu khién dong co bing tai

Yéu ciu cong nghé

PLC S7 - 200

Bing tai gdm 3 phan doan, can diéu khién sao cho dong co ctia mbi
phan doan chi chay khi c6 doi tuong (tdm dong) dang nam trén

phan doan tuong Gng.

Vi tri cua tAm kim loai duoc x4c dinh boi cac cam bién tiém can dat
gan no6 (sensor 1, 2, 3). Khi tim kim loai nam trong khoang cach
phat hién cua 1 sensor, dong co tuong tmg s& van lam viéc. Khi tam
kim loai nim ngoai khoang cach phat hién cua sensor, mot timer tré
s& duoc kich hoat va khi thoi gian dét cua qua trinh hét thi dong co

tuong trng s€ ngung.
Nhiém vu:

Hay thuc hién theo cac yéu cau sau:

1/ Xéc dinh ngd vao/ra. V& so d6 két nbi véi PLC

2/ V& so dd LAD.

3/ Viét va thir chuong trinh.

Muc dich — Yéu cau:

-  Lam quen voi
lénh diéu khién Timer,
lénh vé diéu khién luu
trinh.

- Hiéu va biét cach
sir dung 1énh diéu khién
Timer, lénh vé diéu
khién luu trinh trong
qua trinh soan thao.

Cic Kkién thie can
thiét:

- Xem lai lénh diéu
khién Timer, 1énh vé
diéu khién luu trinh.

- Xem lai cach su
dung cac 1énh vao/ra,
1énh ghi/xda gia tri tiép
diém.

- Cach két ndi tinh
hi¢éu vao/ ra cuaa PLC.
Dung cu va thiét bi:

May tinh, bd diéu khién
1ap trinh, day ndi, 03
dong co, cac cong tic,
03 cam bién.



Bing tai day chuyén dong goi

Béng tai tao

Yéu cau cong nghé

Khi nhén niit nhan khoi dong PBI (Start) bang tai BT2 mang hop
dung san pham di chuyén. Cam bién S2 phat hién sy c6 mat cua
hop dung san pham, ‘bang tai BT2 dung lai. Bang tai tao BT1 dich
chuyén, tao di chuyen vao hop dung, sd luong qua tao duoc dém
boi mot cam bién quang hong ngoai S1, khi dém duogc 10 san pham
(mdi hop chira 10 san pham) thi bang tai BT1 ding, tiép tuc BT2
dich chuyén dé dong g6i hop méi. Bo dém dugc Reset va hoat dong
1ap lai cho dén khi ntit nhan ding PB2 (Stop) dugc nhén.

Hay viét chuong trinh diéu khién diy chuyén déng goi tao trén.
Nhiém vu:

Hay thuc hién theo cac yéu cau sau:

1/ Xéc dinh ngd vao/ra. V& so d6 két nbi véi PLC

2/ V& so 6 LAD.

3/ Viét va thir chuong trinh.

3.5. Piéu khién day chuyén chiét nuwéc vao chai

Muc dich — Yéu cau:

- Lam quen véi 1€nh
diéu khién Counter, 1énh
diéu khién luu trinh.

- Hiéu va biét cach
sir dung 1énh diéu khién
Counter, 1énh diéu khién
luu trinh trong qué trinh
soan thao.

Cic Kién thie can
thiét:

- Xem lai 1énh diéu
khién Counter, Iénh diéu
khién luu trinh.

- Xem lai cach su
dung cac 1énh vao/ra,
lénh ghi/xoa gia tri tiép
diém.

- Cach két nbi tinh
hi¢éu vao/ ra ciaa PLC.

Dung cu va thiét bi:

May tinh, bd diéu khién
lap trinh, day ndi, cac
nat nhan, cac cong tic, 2
dong co, cam bién.

Muc dich — Yéu cau:

- Lam quen véi
lénh diéu khién Timer,
lénh vé diéu khién luu
trinh.
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Yéu ciu cong nghé

Viét chuong trinh cho cong doan chiét nudc vao chai theo nguyén
tac thoi gian, mo ta hinh trén. Nhan nat Start PB, bang tai chay va
mang theo chai, cdm bién chai phat hién, bang tai dimg, bat dau mo
van chiét dé chiét nuéc vao chai. Thoi gian chiét dy 1a 30s, sau
khi chiét day bang tai lai chay va tiép tuc chiét chai ké tiép

Hay viét chuwong trinh diéu khién hoat dong cua day chuyén trén.
Nhiém vu:

Hay thyc hién theo céc yéu cau sau:

1/ Xac dinh ngd vao/ra. V& so do két ndi v6i PLC

2/ V& so dd LAD.

3/ Viét va thir chuong trinh.

- Hiéu va biét cach
sir dung 1énh diéu khién
Timer, lénh vé diéu
khién lwu trinh trong
qua trinh soan thdo.

Cic kién thie can
thiet:

- Xem lai Iénh diéu
khién Timer, 1énh vé
diéu khién luu trinh.

- Xem lai céch su
dung cac 1énh vao/ra,
1énh ghi/xda gia tri tiép
diém.

- Cach két ndi tinh
hiéu vao/ ra cia PLC.
Dung cu va thiét bi:

May tinh, bd diéu khién
1ap trinh, day ndi, 01
dong co, cac cam bién,
van.



3.6. M6 hinh trén hoéa chit Muc dich — Yéu ciu:

Diéu khién trén son theo thoi gian - Lam quen voi 1énh
diéu khién Timer,
Fill Valve 1 Counter, chuc nang di

chuyén, lénh cac tiép
diém dac biét va bit nho.

- Hiéu va biét cach sir
dung 1énh diéu khién
Timer, chitc nang di
chuyén, 1énh cac tiép
diém ddc biét va bit nhé
trong qua trinh soan thao.

Cic Kkién thie can thiét:

- Xem lai Iénh diéu
khién Timer, Counter
chirc nang di chuyén, 1énh
cac tiép diém dic biét va
bit nhé.

Yéu ciu cong nghé

N - Xem lai cach sir dung
Qui trinh trdn hai loai son mau khac nhau dién ra nhu sau: caic 1énh vao/ra, Iénh
N . . . o ghi/xoa gia tri tiép diém.
Nhan nat On hai Fill Valve 1 va 2 mo ra cho son vao binh, sau
05s hai Valve dong lai. Mixer khéi dong dé tron son trong vong - Cach két ndi tinh
06s ro1 dung lai, dong thoi e nay Drain Valve md dé xa son. hiéu vao/ ra caa PLC.
Qui trinh lap lai 05 lan r61 dung. .

) ) Dung cu va thiét bi:
Nhan nut Off, hét son méi duge dung. . »

) . i May tinh, bd diéu khién

Hay viét chuong trinh di€u khién tron son trén. lap trinh, day ndi, cam
bién, bong den.

Nhiém vu:
Hay thuc hién theo cac yéu cau sau:
1/ Xéc dinh ngd vao/ra. V& so d6 két nbi véi PLC

2/ V& so dd LAD.

3/ Viét va thir chuong trinh.

Diéu khién tron son theo mirc Muc dich — Yéu cau:

- Lam quen vd&i 1€nh
diéu khién Timer, Counter,
chic ning di chuyén, lénh
cac tiép diém dic biét va bit
nhd.

- Hiéu va biét cach su



Fill Valve 1

Yéu ciu cong nghé

Khi 4n nat khoi dong, n6 tac dong 1én Fill valve 1 va Fill valve
2, cho phép 2 chit long bat dau do vao binh chira. Khi binh
chtta duogc d6 day, cong tic do mirc SS di 1én lam ngat 2 valve
fill 1 va 2, va khéi dong dong co Mixer dé tron 2 chét long.
bong co dugc cho chay trong vong 2 phut, sau d6 tu dong
ngimg dong co lai va cho md Drain valve dé xa chat 1ong ra.
Khi binh chira d xa hét thi thi SS ngat Drain valve. Nguoi ta
c¢6 thé ding nit STOP dé dimg qua trinh xr 1y bét ky luc nao.
S6 1an tron 13 3 mé tron va s& két thiic. Néu thyc hién lai ta phai
nhan niit Reset. Néu dong co qua tai thi toan b mach s& ngung
hoat dong.

Hay viét chuong trinh diéu khién tron son trén.
Nhiém vu:

Hay thyc hién theo cac yéu cau sau:

1/ Xac dinh ngd vao/ra. V& so do két ndi v6i PLC
2/ V& so dd LAD.

3/ Viét va thir chuong trinh.

Dieu khién tron héa chat

dung 1énh diéu khién Timer,
Counter chuc nang di
chuyén, 1énh cac tiép diém
dac bi¢t va bit nhd trong
qué trinh soan thao.

Cic kién thire cn thiét:

- Xem lai lénh didu
khién Timer, Counter chirc
nang di chuyén, 1énh cac
tiép diém dic biét va bit
nhd.

- Xem lai cach su dung
cac  lénh wvao/ra, Iénh
ghi/xda gia tri tiép diém.

- Céch két ndi tinh hiéu
vao/ ra cua PLC.

Dung cu va thiét bi:

May tinh, b diéu khién lap
trinh, ddy ndi, cam bién,
bong deén.

Muc dich — Yéu cau:

- Lam quen véi Iénh
diéu khién Timer, Counter,
chirc nang di chuyén, Iénh
cac tiép diém dic biét va bit
nhd.

- Hiéu va biét cach su
dung Iénh di€u khién Timer,



OFF

Motor 1 Motor 2

PB
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o o
PB1
i
o o
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Clear
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Tank 1

Yéu cau cong nghé

C6 2 bdn tron hoa chit, mdi bon sir dung 1 dong co tron. Tank 1
tron hoa chat A, tank 2 trdn hoa chat B. Trén bang dic¢u khién c6
3 lua chon:

- Néu nhén nut PB thi ca 2 Tank déu dugc chon lam viéc
trong 30s.

- Néu nhan nat PBI thi chi ¢6 Tank 1 dugc chon lam viée
trong 30s. (Tank 2 nghi).

- Néu nhan nat PB2 thi chi ¢6 Tank 2 dugc chon lam viée
trong 30s. (Tank 1 nghi).

Khi dang tron hoa chat, néu bon hoa chat bi ho van thi phai bao
dong ngay va lap tirc dung qua trinh tron lai.

Hay viét chuong trinh diéu khién tron hoa chét trén.
Nhiém vu:

Hay thuc hién theo céc yéu cau sau:

1/ Xéc dinh ngd vao/ra. V& so d6 két nbi véi PLC
2/ V& so 6 LAD.

3/ Viét va thir chuong trinh.

Counter chac nang di
chuyén, 1énh cac tiép diém
dac bi¢t va bit nho trong
qua trinh soan thao.

Cic kién thire can thiét:

- Xem lai lénh diéu
khién Timer, Counter chirc
ning di chuyén, Iénh cac
tiép diém dic biét va bit
nho.

- Xem lai cach su dung
cac lénh vao/ra, 1énh
ghi/x6a gia tri tiép diém.

- Céch két ndi tinh hiéu
vao/ ra cua PLC.

Dung cu va thiét bi:

May tinh, bo diéu khién l1ap
trinh, ddy noi, nut nhan,
van, bong den.



