Giao trinh PLC S7-200

Siemens

Giéo trinh giéi thiéu tong quan vé sir dung plc S7-200 hang Siemens, vai tro va
vi tri ciaplc trong hé thong diéu khién tu dong. Cac 1énh co ban cuaplc, vi du
vabai tap ép dung.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

LOI MO PAU

PLC da dugc sr dung ©ng rai trong cac nha may xi ngpj wi do bén va
tinh 6n dinh cao. Hén nay, t nhiéu truong hoc da dua plc vao ging day tir nhiéu
bac hoc. Tai liéu dé husng din s dung va Bp trinhdugc nhiéu tac gi bién san rat
phong phu.

Nham phic vu cho qua trinh ging chy ciia bin than, tac gi da bién saen tai
liéu lap trinh plc @a hang Siemens (dong S7-200) danh afodinh kidi ky thuat &
trinh d6 co ban. Tai liéu da tham ko cac manuali@ hang Siemens, cac t&ditrén
mang va @ia cacddng nghép khac.

Trong chrong 4, tac gi d givi thiéu he théng cac baidp thuc hanh i mé &
day du gilp hoc vién cé tik dé dang thrc hanh 4i nha (coday du thiét bi). Néu gip
kho khin, tac gi sin sang B tro.

Tuy da danh nhiu thoi gian, nhrng chic chin con nhéu thiéu s6t, &t mong
céac lan doc gia gop ydé tai liéu nay hoan cmh hon.

Tran tong aam on da tham kho tai liéu nay, nei dong gop xin vui lIong gi
vé e-mail: phutho.pham@gmail.com
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TB@ién tir

CHUONG 1:

TONG QUAN VE PLC

l. GIOI THI EU:

Bo diéu khién lap trinh PLC (Programmable Logic Controll@ijoc sang 40
tir nhiing y trng bandau cia mbt nhom K s thuse hang General Motor vagim
1968. Trong nfing rim gin day, B diéu khién lap trinh dugc sr dung ngay cang
rong rai trong céng ngép cia nroc ta nhr la 1 gii phap ly trong cho véc tu dong
hda cac qué trinhas xuat. Clng i sy phat trén cong ngh may tinhdén hien nay,
bo diéu khién lap trinh dat duoc nhitng uu thé co ban trongting ding diéu khién
cbng nghép.

Nhu vay, PLC 1a 1 may tinh thu Bnhung wi cac tiéu chén cong nghip cao
va kha nang lp trinh logic nanh. PLC ladau ndo quan ¢mng va linh hat trongdicu
khién tr dong hoéa.

Etherent

! TPC-A5T0H

R3-232

m FLC
I -

Humidity Sensor Temp Sensor Heater Fans Damper

i’tl s

. QUA TRINH PHAT TRI EN CUA KY THUAT PIEU KHI EN:
1. Hé théng diéu khién 1a gi?

Hé théng diéu khién 2 éip hop céc thét bi va ding a1 di¢n tr. N6 dingdé van
hanh ndt qua trinh mt cachon dinh, chinh xac va théng &
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TB@ién tir

2. Hé thdng diéu khién dung role dién:

Su bat diu vé cuc cach mng khoa bc ky thuat dic biét vao nhiing nim 60
va 70, nitng may moécut dong duoc diéu khién bing nhing role dién tir nhu cac I
dinh thoi, tiép diém, b dém, relaydién tir. Nhitng thiét bi nayduoc lién Kt véi nhau
dé tro thanh ndt hé théng hoan cinh king v $ cac daydién bj tri ching chit bén
trong panetiién ( ta diéu khién).

Nhu vay, véi 1 hé thbng cé nhéu tram lam vic va nhéu tin héu vao/ra thid
diéu khién rat Ion. Biéu d6 dan dén he théng @ng kénh, sra chira khi hr hong rat
phic tap va kho kiin. Hon nita, cac ole tiép diém réu co s thay déi yéu cu diéu
khién thi bit buoc thiét ké lai tir dau.

3. Hé thdng diéu khién dung PLC

Véi nhitng kho khin va phirc tap khi thiét ké hé thong dung ole dién. nhiing
nam 80, ngroi ta cké tao ra cac B diéu khién c6 Bp trinh nkim nang caai tinh
cay, on dinh, daping e thong lam véc trong moi twong cong ngtép khic nghét
dem hi hiéu qua kinh # cao.D6 la b diéu khién lap trinhduoc, dugc cuin hoa theo
ngdn ngt Anh Quic 1a Programmable Logic Controller §viit & PLC).

4. Piéu khién dung PLC

i CPU224
B0 102 28 e b AC/DC/RLY

e /Tt S e o e G e e

§: L0 I1 214-18BD20-0XB0O

|

I

!
a1
o |

a. Céc khéi chirc niang

Mot PLC c6 kidi Module Input, kiéi CPU(Central Processing Unit) va
khdi Module Output. Kidi Module Input c6 chic ning thu nn céc d liéu
digital, analog va chuyn thanh cac tin Bu cip vao CPU. Khi CPU quyét
dinh va thrc hién chrong trinhdiéu khién théng qua dlrong trinh clira trong

Th.s Plam Phu Th Trang 6/94



Tai liéu: Ldp trinh PLC (SIEMENS S7-200)

bo nho. Khdi Module Output chu§n céc tin hu diéu khién tr CPU thanh d

liéu analog, digital thc hién diéu khién cacddi tuong.

CPU
Inpat = Output
— Cantral Proc —
Module n U:?;'esmng Module
Programming Operator
Devica Interface

Vi du: diéu khién dong oo theo sr dd bén croi

[ Diéu khién bing Role dién

Circuit Diagrarm

] oL 11
M oL

M ol T3

[ Piéu khién bing PLC
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

7| Mator Starter
Acuator)

start'Stap Pushbunens
[Sansors)

b. Cé&c ching loai PLC:
Hién nay, ndt sb PLC duoc st dung trén th truong Viét Nam:

- My:Allen Bradley, General Electric, Square D, Texastiuments,
Cutter Hammer, ...

- buc: Siemens, Boost, Festo...
- Han Quc: LG

- Nhat: Mitsubishi, Omron, Panasonci, Fanuc, Mashushite;,
Koyo,...

Va nhéu ching laai khac.

Céc @n phim nhr: Logo!, Easy, Zen, ...img dugc che tao radé dap
ung nhitng yéu du diéu khien don gian.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

c. Uuthé caa hé théng diéu khién dung PLC:

Diéu khién linh haat, da chng.

Luong contactdn, tc d6 haat dong nhanh.
Tién hanh thayi6i va sra chira.

Do 6n dinh, do tin ciy cao.

Lap dat don gian.

Kich thuac nhd gon.

C6 thé ndi mang vi tinhdé giam sat & thong.

d. Han ché

Gia thanh (tuy theo yéiic may).

Can mot chuyén viéndé thiét ké chuong trinh cho PLC ha
dong.

Céc yéu éu o dinh, don gian thi khédng én dung PLC.

PLC £ bi anh hxong khi hat dong & méi tnrong c6 nhét do
cao,do rung manh.

e. Cacwng dung aia PLC:

- Piéu khién cac qué trinhas xut: gidy, ximang, reoc giai khat,

linh kién dién tir, xe hoi, bao bi,dong gai,...

- Rwra xe 6t0  dong.

- Thiét bi khai thac.

- Gidm sét B thdng, an toan nhawéng.
- Hé théng baodong.

- biéu khién thang may.

- Piéu khién dong .

- Chiéu sang

Th.s Plam Pha Tl
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

- Ctra cbng ngltip, tr dong

- Bom nuéc.

- Tudi cay.

- Bao gb truong hpc, cong 8, ...
- May cit sin phim, v chai, ...

- Va con nhéu ke théng diéu khién tr dong khéac.
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Tai ligu: Ldp trinh PLC (SIEMENS S7-200) Todén twr

CHUONG 2:

CAU HINH HE THONG

l. CAU TRUC PHAN CUNG:
1. Bo diéu khién lap trinh (PLC)

PLC 1a  diéu khién Iap trinh vaduoc xem 1a may tinh céng ndipi.
Do cong ngh ngay cang cao vidy lap trinh PLC éng ngay cang thagdi,
cha yéu la sr thay doi vé ciu hinh & thbng ma quan tmg la & xir ly trung
tam (CPU). & thayddi nay ntim i thién 1 $ tinh ning, $ 1énh, B nh, $
dau vaol/ ra(l/0), c d6 quét, ... vi @y xuit hién rat nhiéu loai PLC.

PLC aia Siemens Bn co cac lai sau: S7- 200, S7- 300, S7- 400.

Riéng S7- 200 c6 cacdbCPU sau: CPU 210, CPU 214, CPU 221, CPU 222,
CPU 224, CPU 226, .... M nhit c6 CPU 224 xp, CPU 226 xp c6 tichph
analog.

Trong tai léu nay trinh bayau trdc chung b S7 — 200, CPU 224.

Téng $ 1/0 max trong déi 16n, khaing 256 1/0. $ module nd rong
tiy theo CPU c6 thléndén ti da 7 module.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

Tich h_)’p‘nhiéu‘ chrc mang dac biét trén CPU nkr ngd ra xung, high
speed countedong ho thoi gian thec, . .v.v.

_ Module my rong da cang, nhéu ching laai nhu analog, x Iy nhiét do,
diéu khién vi tri, module mang ..v.v.

2. Céc thanh phin CPU:
a. Picdiém caa CPU 224:

Kich thust: 120.5mm x 80mm x 62mm

- Dung lwrong b nhd cheong trinh: 4096 words

- Dung lrong B nho dir ligu: 2560 words

- B0 nho loai EEFROM

- C6 14 éng vao, 10 éng ra.

- CO6 tre thém vao 14 modul inrong k& ca modul Analog.
- Tbc dd xtr ly mot 1énh logic Boole 0.37us

- CO6 256 timer , 256 counter, cAc hattec trén $ nguyén va &
thuec.

- C6 6 I dém téc do cao, in & dém 20 KHz

- CO6 2 Ip phat xung nhanh &ii PTO va PWM, 4n &5 20 KHz chi ¢
cac CPU DC.

- CO6 2 I diéu chinh trong tr.

- Céc ngt: phin aing, theo thi gian, truyén thong, ...
- Péng b thoi gian thc.

- Chuong trinhdugc bao vé bing Password.

- Tqén % dung lrong nhy khdng b mat di liéu 190 gb khi PLC &
mat dién.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TB@ién tir

b. Cacden béo trén PLC:

- SF:dén bao Hiu hé thdng hbi hong @&ndo).

- RUN: PLCdangé ché do lam viéc (dén xanh).

- STOP: PLCdangd ché d6 dirng (@én vang).

- 1 x.x, Q x.x: ch dinh tmng thai tic thoi cong
(dén xanh).

c. Cong tic chon ché d lam viéc:

- RUN: cho phép PLC tic hién

chuong trinh trong b nho, PLC € poo wg&gg{#

;I:tgén tr RUN qua STOP &u gip :. [ e St
- STOP: PLC ding cong véc thuc ¥

hién chrong trinh ngay4p tac. il R
- TERM: cho phép m_éy ap trinh TN 'S A———

quyet dinh cke d6 lam viéc aia PLC.

Dung phin mém diéu khién RUN,
STOP.

3. Két néi diéu khién:

Cho cac modelia S7-200 sau:

Model Description |Power Supply |Input Types |Output Types
221 DC/DC/DC 20.4-28.8VDC |6 DC Inputs |4 DC Outputs
221 AC/DC/Relay |85-264 VAC & DC Inputs |4 Relay Outputs
4763 Hr
222 DC/DC/DC 20.4-28.8VDC |8 DC Inputs |6 DC Outputs
222 AC/DC/Relay  |85-264 VAC 8 DC Inputs |6 Relay Cutputs
47-63 Hz
224 DC/DC/DC 20.4-28.8VDC [14 DC Inputs |10 DC Outputs
224 AC/DC/Relay  |85-264 VAC 14 DC Inputs |10 Relay Outputs
47-63 Hz
226 DC/DC/DC 20.4-28.8VDC |24 DC Inputs |16 DT Outputs
226 AC/DC/Relay |895-264 VAC 24 DT Inputs |15 Relay Outputs
4763 Hr
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Tai ligu: Ldp trinh PLC (SIEMENS S7-200) TH@ion tr
XAc dinh cacdic diém cia PLC hang Siemens
Puwa-TSunElL'_l:put
CPU 222 DCDGIDC
\_v_i
Clutput
Két ndi day cho PLC hat dong
Output points
— §
Programming Input points
Cap nguén:
24 VDG 85 to 265 VAG
oS Ca
L
" ~ £ ]
l |
DQOOD F@@@@
[+ W L | @ 1]
\ CPU 2xX A\ CPU 2XX |
. Dc/oc/oc . AC/DC/RLY ]
.-lh"'-u._\________ _—__,_'-"'-F-'-

DC Installation

Chu y: phan bét logi cdp ngusn nudi cho PLC.

AC Installation
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200)

Todién ur

Loai DC ngubn nudi cé ki hdu la M, L+

Loai AC ngudn nudi cé ki hdu la N, L1.

Ngé vao:

Gia sir can két ndi 1 cdng fic, haic 1 nGt nfAn cho ng vao PLC

Input Devices
Connected Hera

Pushiutten Switeh

Chan 1M, 2M bi chung \6i chan M.

Chan L+ mi vao 1dau ca tiép diém, dau con hi cua tiép diém nbi vao

cac ng vao | trén PLC.

TW 00 B B D3 P G B GE B[N L

SEENEESEEEREE
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

Ngé ra:

Két néi PLC diéu khién dén Light, diéu khién Relay, cac € ciu chip hanh
khac,...

Frorm nput Power Supply

Output Devices
Wired Hers

ol TT L TTTTTELT]

FFFETTVOIAN I‘

Chan 1L, 2L 6i vao ngén drong.

Tung ng ra tr PLC rdi vao 1dau cia #i, dau con hi cua &i ndi vao ngwén
am.

[CLoa s n2 - & na ad o3][F N U

‘I\f““a._.m
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

CPU 224 DC/DC/DC

LT3
IM 1L+0.0 0.1 02 03 04 2M 2L+0.5 0.6 0.7 1.0 1.1 e M L+
OUTPUT PS

DC/DC/DC

SIEMENS S7-200

INPUT
IM 0.0 01 02 0304050607 2M 10 1.1 121314 15 M L+
oflofololeleolololelololololololofo]o

CPU 224 AC/DC/RELAY

L1 T
N > c N
L+
M
T T T
oJoJoloJoJoJo]d]oJolod]d]olo]d]b]4
1L 0.0 010203 ® 2L 040506 ® 3L 0.7 1.0 1.1 N LI
OUTPUT PS
AC/DC/RELAY
SIEMENS S7-200
INPUT
IM 00 0.1 02 0304050607 2M 10 1.1 121314 1.5 M L+
olelelololololelelelololololelofo]o
L+ — >0
M
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

Cac ng vao thwong dung &
- Nt nHin, cdng ic gat, ba chu, ...

- Céc lai cam bién: quangdién, tiém cin, dién dung, t, kim loai,
siéu am, phan Bi mau ac, cam bién 4p sat, ...

- C6ng fic hanh trinh, condit thuong.
- Rorary Encoder.

- Role dién tur.

- Sensor nlit do.

- Bo kiém tra mic...

CAc thiét bi dwgc diéu khién & ngé ra:
- bong @ DC.
- bong ay AC 1 pha va 3 pha.
- Van khi nén.
- Van thy lyc.
- Van solenoid.
- Peén baoden chéu sang.
- Chubng bao @i
- bong @ Step Servo.
- Bién tn.
- Quat théng giod.
- May lanh.

- Dong o phatdién.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TB@ién tir

4. Truy én thdng gira PC va PLC

S7-200 & dung dng truyén thong i tiép RS 485 i jack ndi 9 chan
dé phuc vu cho viéc ghép i vai thiét bi lap trinh hac voi cac tam khac da
PLC. Toc do6 truyén cho may4p trinh kéu PPI (Point To Point Interface) la

9600 baud.

Hi=

OWEEKEAS| f5-6r

234567 8

Figure 2-2  Connecting the RS-232/PPI Multi-Master Cable

SIEMENS

0Ooon

123456

PC/PPI Cable
123
38.4K 000 Switch 4 :1=10bit

3.2K 001 0=11bit
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

Cong truyén théng:

Chan Gii thich

N&i dat

24 VDC

Truyén va nfin di liéu
Bo trng (khéng & dung)
N&i dat

5VvDC

24 VDC

Truyén va nfin di liéu

© 0 N o o0 b~ w N P

Bo tréng (khong & dung)

- Ghép i S7 — 200 i may tinh PC quadng RS 232 #n c6 cap
két noi PC / PP1 i bo chuyén d6i RS 232 / RS 485.

- Gin 1dau cap PC / PPldi céngltruﬁn théng 9 chani@ PLC con
dau kia Wi cong truyen théng i tiep RS 232 éa may PC. Nu
cong truyén théng i tiép RS — 232 %i 25 chan thi phi ghep o

qua & chuyén doi 25 chan / 9 chadé cé thé ndi vai cap truygn
théng PC / PPI.

- Chon céac théng&dé truyén théng.
- Tbc do truyen: 09.6k.
- Dit liéu truyén: 11 bit.
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Tai ligu: Ldp trinh PLC (SIEMENS S7-200) Todén twr

5. Cai diat phan mém

Nhin Enter vao Hiu teong Setup.

oMM

aukarun =2 coms2upd
Setup Information == | Win3Z Cabinet Self-Extractar

—— L
D : 1KE Microsoft Corporation
datal ] datal.hdr dataz
WinRAR archive HOR File WinRAR archive
555 KB === 103 KB 76,217 KB
Sy ikernel ) layout = readmea
E¥_ File s22] | BIM Filz Microsaft Word Docunent
F37 KB — 1KE ZGKE
= readmeb readmec - readmed
IMicrosoft Word Document - | Microsoft Word Document Microsoft Word Document
29KB - | S0KE 35 KB
readmee . readmek. setup
Micrasoft Ward Document | Microsaft Wward Document M Filz
S0 KE 162 KB

Setup
Configuration Settings
1KE

Setup
512 = 351
ACCSess BMP Inage

=

Sau d6, xa4c nln cac théng tin dng cach nhn cac tp OK, NEXT,
CONTINUE, ...

Restart may tinh, sau khi cai xong.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

6. Hiéu va sr dung Logic ladder trong PLC

Mach tr duy tridiéu khién dong e Motor gom 2 nit niAn Start_PB va
E_Stop

Start_PB E_Stop M_Starter

Start / Stop Switch

Figure 4-1 Controlling Inputs and Outputs

7. S dung bang Symbols
igw - F'mieu:ﬂ .

@ What'z New =
B CPU 224 REL 0201

R
=N Symbal | Address

=
\!

+ Program Block.
+-[=] Symbal Table
+- ] Statuz Chart
+ Data Block

+ System Block
+ @ Crozz Reference

DI040

N Qo —

Start_FB
E_Stop

0.0
10.1

d_Starter a0.0
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TB@ién tir

8. Khoi két néi terminal

| S |
[

oo

Dung vit ap thee hién nhr hinh 8, S5 nai va lay khéi két néi terminal ra.
Khi 14p vao thi ké ngay Terminal codhvan ding vao ranh cdis.

9. Baitap
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

ll. CAU TRUC BQ NHO

1. Hé thong :

Trong X ly cac pln tir nho, cac ngd vao / ra, dhgian, $ dém, ... PLC &
dung ke thdng nh phan.

a. Hé thap phan

Hé thap phan i co sb 10 dm cac clk sH 1a: 0, 1, 2, 3, 4,5, 6, 7, 8, 9.
Gia tri cac clir s trong ¢ thap phan ph thudc vao gia tr cua timng chr s va
vi tri cia n6. Trong & thap phan v tri dau tién bén phi [ 0; vi tri the 2 1a 1;
vi tri thr 3 14 2;... tép tuc chodén vi tri cubi cling bén trai.

b. Hé nhi phéan

Hé nhi phan 1a B s dung @ 5 2, m 2 chr s6 14 0 va 1. Gi4 frthap
phan @a $ nhi phan d@ng dugc tinh trong tr nhu s thiap phan. Nieng @ s6
tinh Iuy thira 1a @ $H 2.

c. Hé bat phan.

Hé dém nay c6 8 ch sd tir 0 dén 7. Ging nhr cac & dém khéac, ndi
chir sd trong ¢ co b 8 ¢o gia t thap phan trong tng Wi vi tri cia no.
d. Hé dém thap luc phan

Hé dém thap luc phan & dung @ s 16, dm 16 chir sH 1a: 0, 1, 2, 3, 4,
56,7,8,9, A, B,C, D, E, F. Trongé A tevongung 10; B trongung 11; C
twong tng 12; D trong ttng 13; E trong tng 14; F tong ung 15. Gié trthap
phan @a $ thap luc phanduoc tinh trong tr nhr cac k& dém khac nkeng @
s6 tinh 1a 16.

e. Bang ma:

Bang ma nh phan 4 bitsitong duwong cho cac oin s thap phant 0
dén 15 va cac dnsd thap luc phanir 0 dén F

Nhi phan Thp phan TAp luc phan
0000 0 0
0001 1 1
0010 2 2
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200)

Tbdién tr

0011 3 3
0100 4 4
0101 5 5
0110 6 6
0111 7 7
1000 8 8
1001 9 9
1010 10 A
1011 11 B
1100 12 C
1101 13 D
1110 14 E
1111 15 F

2. Cac khéi niém xir ly théng tin:

Trong PLC, lAu hét cac khai im xa ly thdng tin ¢ing nhr dit liéu déu

dugc gr dung nhr: Bit, Byte, Word, Double Word.
» Bit:la 1 6 nhb c6 gié ti logic 1a 0 hac 1.

« Byte ¢om 8 bit

f !

MSB LSB

«  Word(tir don): 1 tr gdm c6 2 byte.

~— ~
Byte thip Byte cao

Th.s Plam Phu Th
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

« Double word: §m c6 4 byte.

~ -

'
Byte cao nhat Byte thap nhét

- 1 Kb(Kilobyte) = 2%bits
- 1Mb(Megabyte) = 2 bits
- 1Gb(Gigabyte) =% bits

3. Phan chia B nher:
B6 nho S7 — 200 chia lam 4 vung éth

= Vlng chrong trinh ¢6 dunguong 4 Kwordsdugc ar dung dé luu gitt
cac Enh chrong trinh.

= V0ng tham &: mién luu giir cac tr khoa,dia cH tram.
= VOng dt liéu: leu gir di liéu chrong trinh: Kt qua phép tinh, ling $

duoc dinh ngha trong clrong trinh. La 1 ving nhdong. N6 co th
truy nhap theo trng bit, byte, word hic double word.

Mi&n V (Variable): VO.x — V5119.7 (x = 0 - 7)
- Vungdém odng vao (1): 10.x—>115.x (x=0-7)
- Vingdém odng ra (Q): Q 0.x —> Q15.x (x=0-7)

Vung nky ngi (M): M 0.x—>M 31.x (x=0-7)

Ving nhs dic bict(SM): SM 0.x —> SM 179.x (x=0—7
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200)

Todién ur

Unsigned Integer Range Signed Integer Range

Data Size Decimal Hexadecimal Decimal Hexadecimal
B (Byte): 0to 255 0 to FF -128 to 127 80to 7F
B-bit value
W Word): 0to 85,535 0 to FFFF -32 768 10 32 767 | 8000 to TFFF
1&8-hit value
O {Double word, | Oto 0 to -2 147 483 648 to | 8000 0000 to
Cwaord): 4,204 Q87,295 | FFFF FFFF 2,147 .483,647 TFFF FFFF
J2-bit value

= Vung di twong:

Timer: TO -> T255

Counter: CO —> C255

Bo dém odng vao trong tr: AIW 0 — AIW 30

Bo dém adng ra trong tir: AQW 0 — AQW 30

Thanh ghi (Accumulater): AC 0, AC1, AC2, AC3

Bo dém toc do cao: HSCO -> HSC5

4. Cac phwong phép truy nhap:

a. Truy nhp theo bit:

Tén mién + dia chi byte + . + cHi s bit

Vidu: V5.4

Truy suit cac ving khéac; Vi 10.0; Q0.2; M0.3; SM0.5

b. Truy nhip theo byte

Tén mién + B +dia chi byte

Vi du: VB5

Truy st cac viing khac; Vid IBO; QB2; MB7; SMB37

c. Truy nhp theo Word(#):

Tén mién + W + dia chi byte cao @a word trong mién.

Vi du: VW;

Th.s Plam Pha Tl
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

Nhu vay VW4 gdm 2 byte VB4 va VB5 &p lai trong d6 VB4 déng vai
tro 1a byte cao, con VB&ONg vai tro 1a byte #p trong word VW4,

-> VW4 =VB4 + VB5
Truy stit cac ving khac; Vid IW0; QW4; MW40; SMW68

d. Truy nhip theo doubleworditkép)

Tén mién + D + dja chi byte cao nHit cihia mdt double word trong
mién.

Vi du: VD2

->VD2 chi tir kép @m 4 byte VB2, VB3, VB4, VB5 thtc mién V,
trong do byte VB2 c6 vai tro la byte cao dthbyte VB5 c6 vai tro byte
thap nhit trong VD2.

Truy suit cac viing khéc; Vid IDO; QD3; MD100; SMDA48.
5. Mérong vao / ra:

- CPU 224 cho phép énrong nheu nhit 14 module k ca module analog.
Céac module m rong trong tr va $ déu co trong S7-200.

EX M. ibsubes

HD= |
s

| =
o

—
n

- Co6 tht md rong dng vao / ra ga PLC ling cach ghépdi thém vao né
cac module @ rong & phia bén phi cia CPU lam thanh ét mac xich.
Dia cH cia cac moduletlugec xacdinh king kiéu vao / ra va vtri cia
module trong maoc xich.
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Céchdat dia chi cho cac module n¥ rgng CPU 224,

4 Analog In 4 Analog In
CPU 224 41n /4 Out 81ln 8 Out
’ ‘ 1 Analog Out 1 Analog Out

100 Q0.0 Module 0 ' Module 1 Module 2 ' Module 3 Module 4

10.1 Qo 12,0 130 AWO  AQWO Q30 AINS  AQWA

102 Qo2 121 131 AW2  AQWZ a3t AWIO  AQUE

10.3 Q03 122 3.2 AlW4 Q32 AW12

104 Q0.4 123 133 AlWs Q33 AlW14

105 Q0.5 12 4 13.4 Q34

:g? %-g 125 135 Q35

1.0 Q1.0 [P 133 gg'g

1.1 Qi . ' :

: :g R Expansion /O

1.4 Q1.4

115 Q15

1.6 Q1.6
Local I/O

. NGUYEN LY HO AT PONG CUA PLC

1. Cau tric chwong trinh:

Céac chrong trinh cho S7-200 ghludn c6 ndt chuong trinh chinh
(Main Program).

Néu co sr dung chrong trinh con va along trinh xr ly ngit thi duoc
viét tiép sau clrong trinh chinh.

2. Thuc hién chwong trinh:

PLC thrc hién chrong trinh theo chu trinkip. Mbi vong Ep duoc goi
la vong quét, di vong quét bao@m céac wéc
sau:

- Poc cac ng vao ra Ip dém
- Thuc hién chrong trinh

- CPU 1y kiém tra, truygn théng

- Chuyén di liéu tir b dém ra cac ng ra
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3. Quy trinh thi ét ké hé théng diéu khién ding PLC

Pé chuong trinh @n gang, d quan séat va khong amm I3n dia ch
trong qua trinh #o chrong trinh, thrc hién cac yéu #u sau:

Hiéu ré nguyén ly hat dong aia k¢ thong
Xacdinh c6 bao nhiéu tin éu vao / ra
Lap bang phan phi nhiém w1/ O

Xay dung gai thuat hoac Grafcet

Viét va kiém tra chrong trinh chy demo

Két néi thiét bi va kiém tra I¢ thbng hat dong

4. Ngbn ngi lap trinh

a. Ladder Logic: LAD (Ladder): la phrong phapdp trinh hinh

thang, thich bp trong nganhtién céng nghip.

Metwork 1 Metwark Title

| Metwork Comment

0.0 101 Q0.1
|
- .

™
-

0.2 0.3 ooz
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

b. Statement List: STL (Statement List): 1a phrong phap dp trinh
theo ding dong énh giong nhr ngdn ngr Assemply, thich &p cho
nganh may tinh.

Metwork 1 Metwork, Title

| I ebwiork Comment

LD In.n
] Qo1
AN In.1
= Qo.1
Metwork 2

|

LD In.z2
] I0.4
AN In.3
= Qo2

c. Function Block: FBD (Flowchart Block Diagram): la phrong
phéap &ip trinh theo s d6 khdi, thich fyp cho ngankdién tr s5.

Hetwork 1 Metwork, Title

[ Network Comment

[0.0— OR — AMD — (0.1
20.1—
0.1 40
Hetwork 2
02— OR — AMD — (0.2
[0.4—
0. 340y

Phin mém h tro 1ap trinhddy da nht hién nay 1a Step7-Micro/Win 32 V4.0.

Ngoai ra, S7-200 conék ndi thich hyp vsi nhiéu loai man hinh HMI @a
Siemens nta loai TP, OP, TD, va cac # man hinh khac.

Tai liéu nay chi yéu giéi thiéu vé cac Enh lap trinh ding dng Ladder.
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5. Sir dung phin mém Step7-Microwin.

[=|STEP 7-Micro/WIN - Project1 - [SIMATIC LAD]

@File Edit “iew PLC Debug Tools Windows Help

NeEeg &M & &
G A RER T | 3 e

4 |
KD HD ik | EEH

om0

1F -0

L

Wigw = Projectl R R

@ What's New

& CPU 224 REL 02
+ Pragram Block
+-[&] Symbol Table
+-(I] Status Chart

Symbal |

Var Type | Data Type |

TEMP
TEMF
TEMP
TEMP

+ Data Block
¥ System Black
* Cross Reference
+ @ Communications
+ Wizards
#- O Tool:

=[] Instructions

(3] Favorites

Bit Logic

(@] Clack

(] Communications

Compare
g Comlf:ert Network 2

Counters |

Floating-Paint Ma

| FROGRAM COMMEMNTS
Metwork 1 Metwork Title

[ Metwork Comment

>

Integer Math

(1] Intermupt

Logical Operation
tave

Pragrarm Contral
Shift/Rotate Network 3
Shritug |

(== N

s o O s o O s O O s P B O B B

- Vao ptin mém lap trinh: NHin double click vao Bu twrgng Step7 trén man
hinh desktop hiz vao menu Start --> Program.

- M¢ chuong trinh ndi: vao File --> New

- Kiém tra giao #p PLC Wi may tinh: clon PLC --> type --> Read PLC,
man hinh khéng badilva xac nin loai PLC khi giao tép thanh cong.

- Luu chrong trinh: vao File --> Save va Save As khidmiru chrong trinh
vai tén khac. Phi dit tén va chn the muc khi heu.

- L4y chuong trinh fr PLC: File --> Upload

- Nap chrong trinh vao PLC: File --> Download, man hinh b&wmt#nload
was secessful” thdd rap thanh céng akong trinh.

- Mdicau Enh duoc viét & 1 netword. Ng ra knh OUT ch s dung 1dia
chi trén 1 &n.
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- Kiém tra chrong trinh hat dong: clon Debug --> Start Program Status.
- Chay chuong trinh: clon PLC --> Run --> Yes.

- Dung chrong trinh: clon PLC --> Stop --> Yes.

6. Baitap

a. Két ndi PLC wi may tinh va 8 dung cac cdngc co ban cia pHin mém
Step7-Microwin.

Thuc hién lp dat theo hrong din trong mic $5 4 cia chrong |.

v" Luu y: khi thdo héc ldp cap lién Kt giiza PC va PLC phi tdit
ngwn cho PLC.

M& mot cheong trinh ndi.
Khai bao CPU.
Viét mot chrong trinhdon gian,vi du:

Hetwork 1 Metwark, Title

[ Netwark Comment

10.0 101 001
|| ;|
. 1 71

L™
At

- Nap chrong trinh xéng PLC lng cach & dung cong a
download.

- Chay chuong trinh Bing cach chugn PLC sang chdo RUN.

- Kiém tra clrong trinh hat dong hing cach cbn ch d6 Debug.

b. Thaydéi dia ch céac tép diém va thrc hién thao tac t lai, vi du chuyén ng
ra tir Q0.1 thanh Q0.3
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CHUONG 3:

TAP LENH LAP TRINH PLC SIEMENS S7-200

. BIT LOGIC(CAC L ENH TIEP BIEM)

1. Tiép diém thwong hé

L N Tép diém thuong hy s5 déng khi gia

A I I tri cua bit codia cH 1a n king 1.

D Toan king n: 1, Q, M, SM, T, C, V.
Vi du:

Binh throng ti tiép diém nay & hd mach, khi cé tin hdu mrc 1 (24VDC)
vao 10.1 thi 1am #ip diém naydoéng hi.

Str dung khéng han dinh $ 1énh tiép diém trén cung Hia ch.

C6 thé méic ndi tiép haic song song nbii lénh tiép diém.

|| || >

Mach nay § dong khi chi 10.3 hdic ca 10.1 va 10.2 cungiéng.

2. Tiép diém thwong dong

Tép diém thuong dong € dong khi gia
tri cua bit codia ch 1a n king O.

Toanhingn: I, Q, M, SM, T, C, V.

Nz

L
A
D
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Binh throng tai tiép diém nay & dong mach, khi c6 tin hgu mac 1 ( 24VDC)
vao 10.1 thi lam 6ip diém nay § ho ra.

Sir dung khéng bn dinh $ 1énh tiép diém trén cung Hia cH.

C6 tht mic ndi tiép haic song song nbil Iénh tép diém.

101 0z
L [ |

— /| . >
I0.4 05
[ 1 [ ]
1 /] 1 /|

Mach nay § hd khi ca 10.4 va 10.5 hac ca 10.1 va 10.2 cungtong.

3. Lénh Out
L 7.7 Gi4 tri cua bit codia ch 1a n € bing
A —( ) 1 khi diu vao @a knh nay king 1
D va ngroc lai.

Toan ang n: Q, M, SM, T, C, V.

Chi sr dung 1 Enh Out cho 1dia
chi.

Lénh xut tin hiéu didu khién & ngd ra hdic cho cacdnh trung gian.

Vi du:

Ngo ra king 0 khi chi 1 trong 2 ng vao = 0. Bing 1 khi & 2 ngd vao nay =1.
Vi du nady thrc hién trén cac nidiéu khién la cong ic gat.

Khi két ndi 2 ng> vao 10.1 va 10.2 dng 2 nat nén thi phii viét cheong trinh
co6 tr duy tri.
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I0.1 1.2 M0.0
| | | | ¢ )
M0.0
||
1|
Metwork 2
|
MO0 a0z
|| ¢ )
4. Lénh Set
L 7.7 Gia ti cua cac bit calia cH dau tién la n &
A (7;377) bing 1 khidiu vao @a knh nay ling 1. Khi
D dau vao @a knh hing 0 thi cac bit nayan

gitt nguyén ting thai. Trongdd $ bit la gia
tri caa I.

Toan ang n: Q, M, SM, T, C, V.

i 1B, QB, MB, SMB, VB, AC, ing $.

5. Lénh Reset

L ?;-? Gia tii cua cac bit calia cH diu tién la n &
A [????) bing 0 khiddu vao @a knh nay king 1. Khi
D dau vao @a knh hing 0 thi cac bit nayan
gitt nguyén tang thai. Trongdd $ bit la gia
tri caa I.

Toan hangn: Q, M, SM, T, C, V.

i 1B, QB, MB, SMB, VB, AC, hing $.

Lénh Set va Reset lu@tuoc sr dung di doi.
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Todién ur

Vi du:

0.1 Q0.1
|1 ’
1 | {s5)

Hetwork 2

|
0.2 Q0.1
|1 P
- { )

1

O day khi chay chuong trinh 10.1 va 10.2tugc thi nghém nhr 1a 2 nat nén.

6. Tiép diém phat hién canh 1&n

L
A I
D

Tép diém phat hén canh 1én & phéat ra mt
xung khidau vao tép diém P c6 g chuyén
d6i tir mirc thip Ién mic cao.

Do rong aia xung nay bng thyi gian aia
mot chu Ki quét.

8. Tiép diém phat hién canh xudng

L
A I
D

Tiép diém phéat hén canh xuwng € phat ral
mot xung khi diu vao tép diém N co s
chuyén doi tir mic cao xwéng maic thap.

Do rong aia xung nay bng thyi gian aia
mot chu Ki quét.

Mach phat hin canh |én.
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Xo04 cac bit.
| 0.3 ik
| ¢
1 | {R)
| 2
9. Baitap

Thuc hién viét cheong trinh theo cac mé trong cac baidp sau:

a. Dicu khien mt doi tuong (nhr la: dong a, van solennoidden, chudng, aat,
... ) chay va drng king mégt cong tic gat.

b. Diéu khién mt déi tugng (nhr la: dong @, van solennoiddén, chudng, aat,
...) chay va dmg kinghai nat nhan ON va OFF Vi du: Nhan nuat ON,den
A sang. Nn nat OFRdéen A tt.

c. Nhin c 2 nit ON1 va ON2 thién A sang. Nin 1 trong 2 nit OFF1 Ho
OFF2 thidén A #t.
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MOQT SO LENH TIEP PIEM PAC BIET

. Tiép diém SMO0.0

Tiép diém luén luéndong.

| SMO.0 Qo0
|

LY
S

. Tiép d@iém SMO0.1

Tiép diém phat ra 1 xung khi PLC chéry tir ché 36 STOP sang RUN.

M1 Q0.1
L ¢
I {s)
1

Netword 2

. Tiép diém SMO0.4

Tiép diém tao xung lién tic, voi chu ki 1a 60 giay. 30 giagau & muc thp, 30
giay sauy mac cao.

| Sh0.4 Q0.2
|1

LY
ot

. Tiép diém SMO0.5

Tiép diém tao xung lién tic, voi chu ki 1a 1 gidy. 0.5 giagau & mic thip, 0.5
giay sauy mac cao.

| 505 Q0.3
|1

Lt
L

. Baitap

a. Kiém tra hat dong cac #p diém SMO0.0; SMO0.1; SMO0.4; SM0.5. Xem
hugng din trong tai lgu.
b. Kiém tra hat dong tiép diém P va N. Xem téng din trong tai lgu.
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6. Khi chuyén ché d6 hoat dong tr STOP sang RUN thién A sang. Nfn nat RESET
thi dén A t.

7. Diéu khién dén A sangit véi chu ki 1a 1 gidy bng 2 nat nn ON va OFF.

8. Nhan nat Open thitén A sangit vsi chu ki 1 gidydong thyi caa mo, gap cong ic
hanh trinh GH1 thién A va @a drng.

Nhan nut Close thi A sangittvsi chu ki 1 gidydong thyi cira dong, dip cong fic
hanh trinh GH2 thdén A va @a drng.

Ciradang hat dong nHin nat Stop thi ga ding.

9. Khinhin nat ON &n 1 thidén A sang, niatay radén B sang. Ndn nat ON n 2 thi
dén C sang, rihtay ra thiden D sang.

Nhan nat OFF & 4 dén cungit.
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. BO PINH THOI_TIMER

1. TON
L 777 Khi ngo vao chan IN Ién rirc 1 thi & dinh thdi Ton
A|—I™ "B | hoat dong dém thoi gian, khi thi gian dém dugc Ion
D A PT 27 e hon hOiC b%ng g'é t[ dét truoc PT thi Cé.C ép d'ém
cua b dinh thyi tac dong. Cac #p diém thuong hy
s& dong va cac éip diém theong dong € ho.
Khi ngo vao chan IN xéng mzc 0 thi thi gian dém
dugc & bi resetdi, b6 Ton ngmg hat dong va tép
diém ona B dinh thyi thuong hy 8 he va tiép diém
thuong dong € dong.
Toan lang: Txxx  Ton
Ims T32, T96
10ms T33 ->T36; T97 -> T100
100ms T37 ->T63; T101 -> T255
Vi du:
0.2 T3F
| | N TON
+1004FT
Metwork 2
|
T37 Qo3
— | ¢
Metwork 3
|
T37 Qo4
— /| ¢ )
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

2. TONR

T Khi ngo vao chan IN 1én rirc 1 thi ) dinh thyi Tonr
— "™ TANAL | hoat dong dém thoi gian, khi thi gian dém duoc lon
hon haic bing gia ti dat trusc PT thi cac €ip diém
cia b dinh thyi tac dong. Cac #p diém thuong hy
s8 dong va cac 8p diém theong dong € ho.

o>

T ET 27 ms

Khi ngo vao chan IN xéng mic 0 thi thi gian dém
duoc & khdng b resetdi, b Tonr ngrng hait dong
va céac ip diém aia by dinh thyi gitt nguyén tang
thai.

Toan hang: Txxx  Tonr

1ms TO, T64

10ms T1->T4; T65 ->T68

100ms T5->T31; T69 ->T95

Vi du:

0.2 TE9
| | N TONR

+004pT

Hetwork 2

|
TE3 Q03

— |

Lt
S
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

Metwork 3
|
TES G0.4
| /| ()
Metwork 4
|
0.3 TES
I C#)

Luuy:

Bo dinh thyi Tonr khong tr Reset khitiu vao IN=0. Dadé musn Reset phi ding
thém 1 &nh & netword 4.

Bai tap:

1.

Nhap va kém tra hat dong b Ton. Chl y phan Bi loai bo dinh thi va do
phan gii. Tham ko trong tai Igu.

Nhin nat ONdén A sang, sau 5 giaien A tr tit.
Nhin nat OFFdén A ft.

Nhan nat Startdong av khoi dong ¢ ché do sao, sau 3 giay chéy sang ch
do tam gidc. NAn nat Stopidong @ dirng.

Nhin nat ON motor_1 hg dong, sau 4 gidy motor_2 hibdong, sau 4 giay
motor_3 hat dong. NHn nat OFF & 3 motor cung ting.

Cam bién SS taadong, ara my ra. Gip cong c hanh trinh GH1 & drng,
sau 3 giay ¢a tr dong hi. Cira drng khi dip cong &c hanh trinh GH2.

Nhin nat ON motor quay thm, sau 5 gidy chun sang quay ngbh, sau 7
giay tr dirng. NHin nat OFF motor aing.

Nhin nat ON vandién tir A haat dong, aim bién SS2 taaiong thi van A
dirng, van B hat dong. Gim bién SS3 taciong thi van B éng, motor M hat
dong trong 4 giay. Sadé motor M drng, van C hat dong. Khi am bién SS1
ngung tdcdong thi van C téng. Chu ki ndi ty dong ip lai.

Nhan nat OFF thi B théng ding.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

IV. BOQPEM_COUNTER

1. CTU
L 777 CTU dém Ién $ sron 1éndau vao chan CU
—t0 CT0 , ‘
A Khi gia tri dém duoc Ion hon haic bang gié ti dat
D truéc PV thi cac fip diém cia by CTU nay taaiong.
—" Céc tép diém thuong hy s dong va céc ép diém
sy thuong dong € ho.
Khi diu vao chan R |én fic 1 € reset cac giaitdém
dugc va cac @p diém thuong hy s ho va cac ép
diém thuong déng € dong.
Toéan hang:
Cxxx = CO—> C47, C80> C127
Vi du:
10.3 co
|| TU CT0
1.4
|| i
S04y
Metwork 2
|
co o0.1

™
L

Co (0.0

-
Y
S
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200)

Todién ur

2. CTUD

e

o>

e

Cu cTuD

CD

CTUD dém lén $ suxon Iéndau vao chan CU
CTUD dém xuéng $ sron 1éndau vao CD.

Khi gia tri dém duoc 16n hon haic bing gia ti
dat truoc PV thi cac fip diém ocia by CTU nay
tac dong. Céac tp diém thuong hy s dong va
céac tép diém thuong dong € ho.

Khi dau vao chan R Ién T 1 $ reset cac giaitr
dém duoc va céac #p diém thuong hy 8 ho va
céc tép diém thuong dong € dong.

Toan hang:

C48-> C79

Vi du:

Bai tap:

C43
Cu CTup

CDh

A04Ry

1. Nhap va kém tra hat dong b5 CTU va B CTUD. Cha y phan bt loai bo
Counter va cac chatém xung. Tham ko trong tai lEu.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

2. Nhin nat ONdén A sangat véi chu ki 1 gidy (ding SMO.5%ém  l1an chop
tat tir dén A,du 10 bn dén A dring. Khi ntin nat OFRden A drng lien.

3. Nhan nt ON thi motor cly, dém du 4 sin phim tir cam bién S1 thi motoryt
ding. Sau 3 giay thi motorrtlap lai chu ki myi. Nhan nat OFF thi motor
dung.

4. Nhan nat Start thi motor_1 hbdong, dip cam bién S1 thi motor_1 ehg va
motor_2 hat dong. LGc naydém 5 sin phdm tr S2,du 5 sin ptam thi
motor_2 ding. Sau 3 gidy thi chu kidnty dong lap lai. Nhan nat Stop thi &
thong ding.

5. Cam bién S1 béo c6 x& ngs vao, am bién S2 bao c6 x& ngo ra. Binh
thuong khi chradu xe thiden xanh sangjendo tit. Khi dém du 10 xe thiden
xanh tit vadéndo sang.

6. Nhin tin higu khoi dong Start thidong @ hoat dong, Gim bién S1dém tit ca
O sin pkam, aim bien S2 cfidém cac én pham hu. Khi dem du 10 sin pham
thi dong o tu dirng. Sau 3 giay thiéhthong tr dong lap lai.

Nhin nat Stop thidong @ dirng. NHin nat Start thidong @ hoat dong tiép
tuc.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

V. LENH SO SANH_COMPARE

1. Compare Byte

Y

L
Al —i-
D

T

Tiép diém nay & dong khi gia ti trong thanh gh
nl king gia ti trong thanh ghi n2.

Toan hlang: n1, n2 la 1 byte.

Tiép diém nay & dong khi gia ti trong thanh gh
nl > hadc = gia ti trong thanh ghi n2.

Toan hlang: n1, n2 la 1 byte.

Tiép diém nay & dong khi gia ti trong thanh gh
nl < hac = gia ti trong thanh ghi n2.

Toan hlang: n1, n2 la 1 byte.

Tiép diém nay & dong khi gia ti trong thanh gh
nl khéc gia irtrong thanh ghi n2.

Toan hlang: n1, n2 la 1 byte.

Tiép diém nay & dong khi gia ti trong thanh gh
nl lén hon gia ti trong thanh ghi n2.

Toan hlang: n1, n2 la 1 byte.

e
<B
s

Tiép diém nay & dong khi gia ti trong thanh gh
nl nho hon gié ti trong thanh ghi n2.

Toan hang: n1, n2 la 1 byte.

Vi du:

WEO G101
o b—C )
4]

Network 3

|
WEO Qo2

o
] == |

Lt
L

il

Th.s Plam Phu Th

Trang 47/94



Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

2. Compare Word

L 777 Tiép diém nay & dong khi gia tt trong thanh
A _|;:7'?|_ ghi n1 ding gia ti trong thanh ghi n2.
D Toan hang: n1, n2 la 1 word.
7 Tiép diém nay & dong khi gia ti trong thanh
= f— ghi n1 > hdc = gia ti trong thanh ghi n2.

7777
Toan hang: n1, n2 la 1 word.

7977 Tiép diém nay & dong khi gia ti trong thanh
—] A — ghi nl < hac = gi& ti trong thanh ghi n2.

7977

Toan hang: n1, n2 la 1 word.

777 Tiép diém nay & dong khi gia tt trong thanh
_|?<?>?'?|_ ghi n1 khéc giéa trtrong thanh ghi n2.

Toan hang: n1, n2 la 1 word.

777 Tiép diém nay & dong khi gia tt trong thanh

o p— ghi n1 bn hon gia ti trong thanh ghi n2.

7777
Toan hang: n1, n2 la 1 word.

797 Tiép diém nay & dong khi gia ti trong thanh
4 p— ghi n1 nl hon gia ti trong thanh ghi n2.

7777
Toan hang: n1, n2 la 1 word.

Vi du:
vy Qo1
| | ¢
] == | ¢ )
+10
MNetwork 3
|
co Q0.2
|| ¢
] >= | ¢ )
+h
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

3. Compare Doubleword

L 2777 Tiép diém nay & dong khi gia ti trong thanh
A _|::E?|_ ghi n1 ding gia ti trong thanh ghi n2.
D Toan hang: n1, n2 la 1 d-word.
7777 Tiép diém nay & dong khi gia ti trong thanh
=D

ghi n1 > hac = gi4 ti trong thanh ghi n2.
Toan hang: n1, n2 la 1 d-word.

7777 Tiép diém nay & dong khi gia ti trong thanh
ghi nl < hac = gi& ti trong thanh ghi n2.

e

Toan hang: n1, n2 la 1 d-word.

777 Tiép diém nay & dong khi gia tt trong thanh
| 0| ghi n1 kh&c gié trtrong thanh ghi n2.

e

Toan hang: n1, n2 la 1 d-word.

707 Tiép diém nay & dong khi gia tt trong thanh
D ghi n1 bn hon gia ti trong thanh ghi n2.

e

Toan hang: n1, n2 la 1 d-word.

777 Tiép diém nay & dong khi gia ti trong thanh
<D ghi n1 nld hon gié ti trong thanh ghi n2.

e

Toan hang: n1, n2 la 1 d-word.

Vi du:

YWD [0
| 0]
+6

LY
S

Metwork 3

YDo [0z

I

[l
™
-
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

4. Compare Real

L 7 Tiép diém nay & dong khi gia tr trong thanh
A _l:;?l_ ghi n1 ding gia ti trong thanh ghi n2.
D Toan hang: n1, n2 1a 1&thyc.
7% Tiép diém nay & dong khi gia tr trong thanh
|;:H?| ghi n1 > hdc = gia ti trong thanh ghi n2.
Toan hang: n1, n2 1a 1&thyc.
7977 Tiép diém nay & dong khi gia tr trong thanh
«=R

ghi nl < hac = gia ti trong thanh ghi n2.
Toan hang: n1, n2 1a 1&thyc.

Y

777 Tiép diém nay & dong khi gia tr trong thanh
R ghi n1 khac gia trtrong thanh ghi n2.

2977
Toan hang: n1, n2 1a 1&thyc.

707 Tiép diém nay & dong khi gia tr trong thanh
R ghi n1 bn hon gia ti trong thanh ghi n2.

2777
Toan hang: n1, n2 1a 1&thyc.

777 Tiép diém nay § dong khi gia tr trong thanh
<P ghi n1 nld hon gié ti trong thanh ghi n2.

7977
Toan hang: n1, n2 1a 1&thyc.

Vi du:

YO0 Q0.1
[ rl ’
] ==R] { )
55

MNetwork 3

|
Y010 0.2
[ nl ¢
] >=R] { )
55
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200)

Todién ur

5. BAI TAP Vi DU

LAD STL
Hetwork 1 Network 1
| LDI= 5 5
+h 0o
— - ) = Q0.0
Network 2
Metwork 2 LDB>= 3, 9
| - Q0.1
3 Qo
—] e — ) Network 3
’ LDR=  4.50, 3.56
Metwork 3 = Q05
|
45 §0.2
—-n—C )
|
O network 1 ng ra Q0.0 1én mic 1 ly do nl Bng n2.
O network 2 ng ra Q0.1 xdng mic 0 do n1 nb hon n2
O network 3 ng ra Q0.1 xdng mic 0 do n1 khénging n2

6. Baitap

a. Nhap cac ham so sanh ( So saah hon haic king, so sanh rthhon haic
bang, so sanhdmg,... dung lai so sanh theo word. ) vao v&ki tra hat
dong. Tham kho trong tai léu va gido vién. Cha y phanébicac lai so sanh.

b. Pém sin phim tir 10.1 va bao & lugng sin phim theo yéu au sau:

Khong c6 én prim dén A sang.
Tir 1 >10 s$in phim, dén B sang.
Tir 112> 20 sin ptim, dén C sang.
Tir 20 $in phm tro 1éndeén D sang.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

c. Dieu khicn 4dén A, B, C, D sangah. Thoi gian chugn doi 1a 1 giay. Dung
SMO.5 cho b dém va so sanhitbd dém.

d. Bieu khicn 4dén A, B, C, D sandén. Thoi gian chuyn ddi la 1 gidy. Dung
SMO0.5 cho b dém va so sanhitbd dem.

e. biéu khién 6den giao thong & do sang 6 giay, xanh sang 4 giay, vang sang
2 giay. Bing cach & gian do thoi gian va so sanh.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200)

Todién ur

VI. HAM DI CHUY EN DU LIEU_MOV
L MOV E Ham MOV-B Ky gia ti trong IN va clta ra
A |—EN ENOP—— | OUT.
D 77774IN ouTk?7?? | Toan fang: IN, OUT : 1 byte
MOV_w Ham MOV-W Ry gia ti trong IN va clta ra
4EH EMO p— OUT.
22774 IM outk?7? | Toan hlang: IN, OUT : 1 word
WMOv_Dw Ham MOV-DW Ky gi4 ti trong IN va clia
EN ENOP—— | ra OUT.
777741 ouTk?77? | Toan lang:IN, OUT : 1 d-word
MOV Ham MOV-R By gia ti trong IN va clta ra
=4EM EM 0 e OUT.
77774IN outh#777 | Todn lang: IN, OUT : 1 § thuc 32 bit.
Vi du 1:
0.0 MOY_E
| | EN END
20414 ouT
Metwork 2
|
0.1 MO
| | EN END
+2004 1M ouT
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200)

Todién ur

Vi du 2:

0.0 MO D
[ ]
|} EN END H
500004 1N auT koo
Metwork 2
|
01 MY R
[
| | EN END ——)
5 555N out Fvo100

Th.s Plam Pha Tl

Trang 54/94



Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

VIl. LENH CHUY EN POI_CONVERT

B_I

Ham B-l Ry gia ti trong IN (1 byte ) chudn

L
A TN ENO—— | thanh 1 word va afa ra OUT.
D1 oy outk»??? | Toan fang: IN : 1 byte.
OUT: 1 word
B Ham I-B By gia ti trong IN (1 word ) chu§n
1EN ENO—— | thanh 1 byte va ¢ta ra OUT.
77774IN outk?#?7 | Toan fang: IN : 1 word.
OUT: 1byte.
1Dl Ham |-DI lay gia ti trong IN (1 word )
1™ ENOF——"1| chuyén thanh 1 d-word va ¢a ra OUT.
eerel 1Y ouTk???? | Todn lang: IN : 1 word.
OUT: 1 d-word.
DIl Ham DI-I liy gia ti trong IN (1 dword )
1N ENOF——| chuyén thanh 1 word va c¢ta ra OUT.
77774IM ouTE???? | Toan kang: IN : 1 d-word.
OUT: 1 word
ROUND Ham DI-R Ry gia ti trong IN (1 dword )
[ ENOf—— | chuyén thanh 1 & thyc 32 bit va clya ra OUT.
7777dIN outh777» | Todn lang: IN : 1 d-word.
OUT: 1&thuc 32 bit
BCD_] Ham BCD-I ky gia ti trong IN (1 word éng
1N ENO— | s5 BCD ) chugn thanh 1 word #hg $
o nguyén va cha ra OUT.
77774 1N ouT k7777

Toan lang: IN : 1 word.
OUT: 1 word.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

I BCD Ham 1-BCD hy gié ti trong IN (1 word dng
1EN ENO—— | s5 nguyén ) chu§n thanh 1 word ghg &
— qutk o, | BCD vachia ra OUT.
Toan lang: IN : 1 word.
OUT: 1 word.
TRONE Ham TRUNC fy gia ti trong IN (1 d-word
{En ENOP— | dang $ thuc 32 bit ) chugn thanh 1 dword
- aut L9 dang $ nguyén va cha ra OUT.

Toan hang: IN:1 $ thuc 32 bit.

OUT: 1d- word
1. BAITAP VIiDU
LAD STL
| | m.nl e Network 1
‘ | | EN ENOp— LD 10.0
4,594 1M outkvoo TRUNC 4.59, VDO

Khi 10.0 Ién mic 1 thi ham TRUNC
ldy gia ti tai IN 1a 4.59 ding $ thuc
chuyén sang dng $ nguyén co gia
tri 1a 4 chra ra OUT &i thanh ghi
VDO
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200)

Todién ur

Chuong 4:

BAI T AP THU'C HANH

Khao sat & diéu khién
dung PLC S7-200.

Baitap | Noi dung Thiét bi LT TH T éng
Noi quy xaong — An
toan laodéng. To chuc

1 trang b noi lam viéc. S7-200 2 1 3

Noi quy Xwéng:

- Pi hoc ding gb, tdc phong nghiém afh, dé cip va giay dégting rvi quy dinh.

- Khéng hat thde, an udng, dua gin.

- Chi thuc hanh trén céc i bi, prin mém dugc sy cho phép éa GVHD.

- Khi c6 sr ¢ thiét bi phai bao ngay cho GVHD.

- Coy thrc gitr gin, ko vé tai sin, thiét bi.

- Khéngduoc tr y thayddi, di chuyén, mang thit bi ra khvi phong.

- Thu tn ngin nap, v sinh ach $ khi hoc xong.

An toan lao dong:

Téng quan

1 Hoc vién ch dugc lam vEc trén tam dudi sy gidm sat ga giao vién.

] Nim vitng céc thdngdstrong king thong é cua trng pHin tir.

bién

[ Chi két néi hoic thao cac day cagkhi da ndit dién.

0 Cécdau ni dign duoc di day hdic thao ra chkhi ngun dién da duoc

ngat.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

[J Su dungdién ap thp dén 24V DC.
Khi nén
] Khéngduoc wrot quéa ap sit cho phép 8 bar.

0 Khéng dugc bt nguwn khi nén di khi cac anhdd hoan thanh vaip rap
dam bao tt ca céac i 6ng khi.

[ Khéngduogc thdoduong dng din khi cé ap st.

[ bic biét phai cha y @n than khi bt nguwn cong ﬁc khi nén. Céc xylanh
cO tre di ra hdic co vao ngayab tirc khi kit cong ic nguon khi nén.

Co khi
[] L&p dat an toanit ca cac pln tr khi van hanh.

[J Khoéngduogc can thép bing tay chodi khi maydugc dirng hoan toan.

Théng Gia tri
Ap suit lam viec 6 bar
bién &p ngdn 220VAC
Tin hiéu vao $ 24 VDC
Tin hicura $ 24 VDC

Té chirc trang bi nei lam viéc

- M&i bo may tinh, B PLC sr dung cho 1 hac 2 hyc vién.

- Hoc vién sr dung cac mé hinldugc quydinh trong trng bai loc.
- Pau giv hoc vién ky PLC, day ngon va nlin day capitt GVHD.
- Cudi gid hoc vién #it may tinh, thu dn va té cap hi cho GVHD.
Téng quan W& PLC

- Hoc viéndoc tai liéu tredc trong clrong | va clrong 1.

- Ghi nhin céc tfic mic va tracddi véi giao vién.
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Tai ligu: Ldp trinh PLC (SIEMENS S7-200) Todén twr

Kh4o sat i diéu khién dung PLC S7-200

CAc \an dé can khao sat:

- CP dp ngwn 1 phase vaiwri lip dit ngun nuéi @ia PLC.
- CP dp ngwn 3 phase va cad chi.

- B6 ngwn chuyén dbi tin hiéu tir 220 VAC thanh 24 VDC.
- Cac Terminal cdlién ap 24VvDC

- Cac terminal cd@ién 4p 220VAC

- Céc chan terminal dunt két ni ngo vao.

- Céc chan terminal dunig két nbi ngo ra.

- Céc chan terminal duntf két ndi tin hiéu analog.

- Cac Relay.

- Céc Contactor.
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Tai ligu: Ldp trinh PLC (SIEMENS S7-200) Todén twr

Baitap | Noi dung Thiét bi LT TH T éng

2 Lap dat, lap trinh va kém | S7-200 1 2 3
tra hat dong cécv thit bi
trén paneticu khien.

Cho panetiéu khién nhr hinh \&: C4c thét bi thuong duoc Sr dung trén panel bao
gom cac nat nfin Start, Stop, Reset, ...; Cac coig Auto, Man, Congic chpn
thiét bi diéu khién; nat nin E-Stop; cadén bao tang thaidiéu khién,...Co tté ding
nhiéu thiét bi tuy theo yéu &u diéu khién.

< T0 DIEN THYC HANH PLC °

» @ @

Thuc hién:

- V& so d6 ddu day giao tp gitta cac thit bi trén panel ¥i plc.
- D4u day giao tp.

- Kiém tra Kt ndi ( Hoc vién + Gido vién)

- Lap trinh PLCdiéu khién.

Th.s Plam Pha Th Trang 60/94



Tai liéu: Ldp trinh PLC (SIEMENS S7-200)

Todién ur

NGt nhan thuong duge dungdé dong hay nv mot mach dién. N6 ¢om hai lai.

1. NGt nhan thwong mé

O trang thai khéng taciong, mach
khéng duoc ndi. Khi nat nHin bi tac dong I
mach € dugc d6ng ki va khi thoi tacdong  F-
do sr dan i cia 10 xo mach € tu ngt.

Ky hiéu
2. NGt nhan thwong dong
O trang thai khong tadong, mach
£ duogc noi. Khi nat nhan bi tac dong

mach € duoc d6ng ki va khi thoi taatong [~
do sr dan +bi caa 10 xo mach € tu ngat.

Ky hiéu

3. Cong tic chuyén mach

Khi tﬁéc dong thi mach theong nmo 6 |
chugn sang tirong déng va nach [——
thuong déng € chuyn sang thong

mo.

Ky hiéu

e

NGt nhén thwong déng

0

Z0\ 7

/]

NGt nhdn chuyén mach
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

So d6 mach E-Stop (& d6 mach tham khao_khong thec hanhdiu néi).

CBZ

L3 Ml = pe Loy
cRZz
L2 L2
—= 't SH 1 5
CBZ
B L1
Ii»—a”E‘ T '} 7 1 B
E-Sto %{
P L+
>
Il
—_—
o OO (OO UG
M1 D N o L1 N L1 L+ M
M cal

PLC Bd ngudn 220VAC-24VDC

Bai tap thwc hién:

1. Pieu khien mjt ddi turong (nhr la: dong @, van solennoidden, chudng, aat,
... ) chay va drng king mégt cong tic gat.

2. Diéu khien mot doi tugng (nhr la: dong @, van solennoiddén, chudng, aat,
... ) chay va drng king hai nat nhan ON va OFF

3. biéu khien dao chiéu quay motor (lai xoay chéu 3 pha) Bng 3 nt nén
FOR(chay th‘uan), REV(chy nguoc lai), STOP(drng). Maéi thoi diem chi
chay mgt chiéu.

4. Nhin ci 2 nit PB1 va PB2 thiong @ chay. Nhn 1 trong 2 nGt STOP_1 va
STOP_2 thitong o dirng.

5. Nhin ndt FOR thiién A sang, in nat REV thidén B sang. Nin nit STOP
ca 2den cungat. Moi thoi dieém chi c6 ndt dén séang.

6. O bai tip trén, c6 thém @en bao A va BDén A béo khiddi tuong chiy, dén
B bao khidoi tugng drng.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

Baitap | Noi dung Thiét bi LT TH T éng
Lap dat, 1ap trinh va kém | S7-200 1 2 3
3 tra hat dong am bien
cbng nghép.
l. GIOI THI EU

Cam bién dugc st dung rt rong réi trong cac quy trindiéu khién, tr dan
dung dén cdng nghiip, cdng dng ding chung thong 1a:

- Xacdinh v tri cha & may, \ tri phoi, \i tri xylanh.

- Muc chit long.

- Xacdinh mau &c phoi.

- X&cdinh phdi @ang kim laai, tir, nhya, hay trong sbt.
- Po nhiét 46, d6 4m, d6 ph; Bao khoi, bao chay, ...

- Xacdinh vung an toan lam &t cia may.

ll. MQT SO CAM BI EN HIEN PAI DUNG TRONG CONG NGHI EP

Cac lai cam bién trong cong ngkp thuong c6 03dau day ra wi mau day

dugc quydinh a1 thé theo chén quic &, mot sb loai c6 02dau day, not

sb loai c6 4dau day floc manual c6 tong din chi tiét).

- Day mau nau (Brown — BN) Bio mauds (Red — RD): &p ngubn
duong 24VDC.

- Day mauden (Black — BK): ng ra aia tin héu, c6 02 lai npn hdic
pnp- , \ ,

- D&y mau xanhwabng (Blue — BU): &p ngbon am, i 0 VD.

Céng tic hanh trinh:
Gioi thieu mot 5 loai théng ding:
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Tai ligu: Ldp trinh PLC (SIEMENS S7-200) Todén twr

Hoat dong:

Céng tic hanh trinh 1a Bt dang cdng ic, nhrng khac i céng tic thuong
la tacdong hing tay, con cdngit hanh trinnduoc tdcdong bing k& may
hay cac o ciu di chuyn, muc dich xacdinh hanh trinkii caa may hay ¢
cau, i chung la congic hanh trinh.

Indicator Lights
Mormally Closed

o

Mormally Open

Cormman wire

Hot [eutral

Fush Here

Wiith Mouse
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Tai ligu: Ldp trinh PLC (SIEMENS S7-200) Todén twr

Co6ng fic hanh trinh c6 02&p diém bén trong la ghg throng déng va
thuong ho.

Khi tacdong thi 02 tép dém naydao trang thai Wi nhau.

Vi du:

figure 1.1
2. Bé cam bién tir:
Ky hiéu:

T f
@ Output @ Output
—=a —

bién apdinh mxc: 10 — 30 VDC.

- Tan $ hoat dong: 800Hz

- Dong ng ra: 400mA

- Khoang cach tadong: tuy theotng laai ma khang cach tadong
khac nhau, nit 2mm, 4mm, 8mm, 10mm,...18mm.

- Pa £ cam bién tir co the tAcdong khidua mot vat bang kim loai dén

gan, mot s it chi tAcdong khi mang gt c6 tr tinh dén gan.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TB@ién tir

3. Bé cam bién dién dung:

T
Q Output

bién apdinh mrc: 10V — 30V DC .
Tan 5: 100Hz.
Dongdién ngd ra: 200mA.

Khoang cach tadong: Tuy tung loai cam bién ma cé cac khimg cach
tacdong 2mm; 4mm; 8mm; 10mm.dén 18mm.

Vit tacdong: kim laai, chit long.

4. Cam bién quang:

Output

ol

bién apdinh mrc: 10V — 30V DC .

Tan 5:; 200Hz.

Dongdién ngd ra: 400mA.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200)

Tbdién tr

- Khoang cach tadong:

0 Loai phan xa: 50mmdén 600mm

0 Loai thu phat riéng Ku che chn: 20cmdén 20m.

M ét sb cam bién dung phat hién khoiang cach xa.

l Through-beam Madel

Retroreflective model

l {with M3R function)
l Diffuse-reflective model

5. Cam blen So1 quang

- Khoang céach tadong 30 - 80mm.

- Ngudn dién 24VDC.
- Ngo ra tdcdong PNP
- Két néi ding 4 chan.

i .

f‘: v

'
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

. LAPPDAT
1. Cam bién (Input module).

L+ (24VDC)

104 10.5

M (0%

Phin cong c hanh trinh:
Lip dat gidng nhr l3p dat cdng fc binh throng. (dung @ép diém
thuong ho).

Leeu v: 13p dit xong phai thi nghiém haat dong aia cac thit bi nay.

M ¢t s6 bai tap can thuc hién:

1. Sau khi nén tin hgu khoi dong ON, @m bién S1 clo khi phat hén c6 @n
pham thidoi tugng chay. Doi tuong ding khi ntan nat OFF hac cam bien S2
phat hén c6 an pham.

2. biéu khién dao chiéu quay motor (lei xoay chéu 3 pha hac 1 chéu ) bing 3
nu:[ nkin FOR(chy thuﬁn), REV(chay nguoc lai), STOP(dmg). Mai tho1
diém ché chay mgt chiéu.

3. Bai tip trén, c6 3deén bao A, B, C. Badong oy chay thuan, chay nghich,
dung.

4. Khi nhan nat ON thidoi tuong 1 chy, cam bién S1 taadong thiddi tuong 1
dirng, doi tuong 2 chay. ’Célm bien S2 tég:dcf)ng thi doi tuong 2 drmng, doi
tuong 1 hat dong lai. Nhan nat OFF & 2 doi tuong cung dng.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

Baitap | Noi dung Thiét bi LT TH T éng
4 Lap trinhdiéu khién delay | S7-200 1 2 3
dung B Timer.

- Doc va tim htu haat dong cac b dinh thyi.

- Nhap vao may tinh vi @ phin b5 Timer, mp va kém tra clrong trinh hat
dong.

- Phan tich vatsdung dugc cac 16 dinh thoi.

M ét sb bai tip cin thwc hién:
1. Gat cdng fic SW1 lén, sau 5 giajén A sang. @ cong fic xubng dén A #t.

2. Nhan nat ONdén A sang, sau 5 giaien A tr tit. Khi dén Adang sang, rin
nat OFFden A ft.

3. Cam bién SS tacdong, ara my ra. Gra di chugn gip cong éc hanh trinh
GH1 ara drng, sau 3 giayta tr dong hi. Cira drng khi ¢ip cong &c hanh
trinh GH2.

4. Nhan nat ON motor_1 hd dong, sau 4 giay motor_2 hibdong, sau 4 giay
motor_3 hat dong. NHn nat OFF & 3 motor cung dng.

5. Nhan nit ON motor quay tHm, sau 5 gidy chyn sang quay ngbh, sau 7
giay tr dirng. NHan nit OFF motor @ing.

6. Cam bién SS tacdong, ara mv ra. Gra di chugn gip cong #c hanh trinh
GH1 ara drng, sau 3 giayiua tr dong hi. Cira drng khi ¢ip cdng &c hanh
trinh GH2.

7. Nhan nit ON motor quay tHm, sau 5 gidy chyn sang quay ngbh, sau 7
giay tr dirng. NHin nat OFF motor aing.

Bai tap bén dwoi sit dung bo Tonr.
8. Nhan nat khdi dong ONdong @ bdn tron hat dong da 15s thi dng, ntin

nat dng OFF thidong @ ding. NHin ON thidong @ haat dong tiép, du 15
giay thidong o tu dirng. NHin ndt Reset thi xoé dihgiandinh thi.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) Tbdién tr

Baitap | Néi dung Thiét bi LT TH T éng
5 Lap trinh diéu khién dém | S7-200 1 5 6
san  plam dung 1
Counter.

- Poc va tim htu haat dong cac b dém.

- Nhap vao may tinh vi g phin by Counter, ap va kém tra chrong trinh hat
dong.

- Phan tich vaisdung duoc céac lp dém.

M6t sb bai tp can thwc hién:

1. Nhin nit ONdén A sangdt véi chu ki 1 gidy (dung SMO.5%ém & lan chop
tat tir den A,du 10 Gn den A drng. Khi nkin nat OFRden A ding lien.

2. Nhin nat ON thi motor cfy, dém du 4 sin phim tir cim bién S1 thi motort
dung. Sau 3 giay thi motorrtlap lai chu ki mvi. Nhan nat OFF thi motor
ding.

YO{Supply comrmand) Y 3(Red)
pr—————— Y4{Green)
© Supplyallowed & YA ellow

¥1(Canveyor farward

3. Nhéan nat Start thi motor_1 hodong, dip cam bién S1 thi motor_1whg va
motor_2 hat dong. LGc naydém 5 sin phdm tr S2,du 5 sin phtam thi
motor_2 ding. Sau 3 gidy thi chu kidnty dong lap lai. Nhan nat Stop thi &
théng ding.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TB@ién tir

4. Cam bién S1 b&o c6 x& ngo vao, @am bién S2 béo cdé xe& ngo ra. Binh
thuong khi chra du xe thiden xanh sangiendo tit. Khi dem du 10 xe thiden
xanh tit vadéndo sang.

5. Diéu khién h¢ théng dém sain prim nhr hinh bén.

|F'au:kaging of cubes - counter j

Cam bién S1

Bang tai M1

Bang tai M2 Cam bién S2
H |

Khi nhan nat khoi dong Start thi & 2 bing @i cung chy. San phim dugc dém
riéng bt boi cac am bién S1 va S2Pém du 3 sin pham tr S1 thi Bing @i
M1 dirng va 5 &n phim tir S2 thi Bing ti M1 ding. Sau 3 gidy chu ki éntu
dong lap lai.

Nhin nat Stop thi &ithdng ding.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) Tb@ién tir
Baitap | Noi dung Thiét bi LT TH T éng
6 Lap trinh diéu khién dén | S7-200 1 2 3

giao thébng va céacden
chiéu séng.

- Tham khio tai liéu [énh so sanh.

- Nhap vao cacdnh so sanh va &n tra hat dong.

M ¢t s6 bai tap can thuc hién:

a. Nhap cac ham so sanh ( So sach hon haic king, so sanh rhhon haic
bang, so sanh amg,... dung lai so sanh theo word. ) vao v&hki tra hat
dong. Tham kho trong tai Ieu va giao vién. Chu y phanébicac lai so sanh.

b. Dém sin pHim tir 10.1 va bao & lvgng sin phim theo yéu au sau:

iv.

Khong c6 én prim dén A sang.

Tir 1 >10 sin pham, dén B sang.

Tir 112 20 sin phim, dén C sang.

Tir 20 €in pham tro 1éndeén D sang.

c. biéu khien 4dén A, B, C, D sangish. Thyi gian chuyn doi 1a 1 giay. Dung
SMO0.5 cho b dém va so sanhitbd dem.

ben

i(s) A B C D
0 0 0 0 0
1 1 0 0 0
2 1 1 0 0
3 1 1 1 0
4 1 1 1 1

5(reset) 0 0 0 0
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

d. Dicu khicn 4dén A, B, C, D sandén. Thoi gian chuyn doi la 1 gidy. Dung
SMO0.5 cho b déém va so sanhitho dém.

ben
i(s) A B C D
0 0 0 0 0
1 1 0 0 0
2 0 1 0 0
3 0 0 1 0
4 0 0 0 1
5 1 0 0 1
6 0 1 0 1
7 0 0 1 1
8 1 0 1 1
9 0 1 1 1
10 1 1 1 1
11(reset) 0 0 0 0

e. CO th dat cac tinh héing diéu khién dénda cing tuy theo yéu &u.

beén

t(s)

ROk O Ik iROo W
Rlolr|CFP|~|lo|eel O

o|~N|o|a|s|lw|N|k|o
OI—\OI—\Ol—‘I—\Hl—‘O>
olrlork|C|Flolo|@°e| ©

9(reset)

o
o

f. Lap trinhdiéu khién dén giao thong:
Gia s can diéu khién dén giao théngai nga tr giao b bing 1 cong ic gat
10.3. Trongdd den X1 sang 4 giay, V1 sang 2 giay, X2 sang 5 gy
sang 2 giay.
Quy tic chung:

b1 sang (giay) = X2 sang + V2 sang = 7 (giay)
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

b2 sang (giay) = X1 sang + V1 sang = 6 (giay)

alala

 Time Cortrolfor Traffic Light
. — — —y
Y 2{Green) YO{Red)
1 (el o
Gian db thoi gian nhwr sau:
o 1 2 3 4 s & 7 8 9 10 11 12

F

!

Dung tép diém phat xung SMO0.8é tao xung phéat va®dCounterdé ¢&ém xung.

Saudé dung &nh so sanh theo word# cho phép cadén sangt.
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Tai ligu: Ldp trinh PLC (SIEMENS S7-200) Todén twr

Baitap | Noi dung Thiét bi LT TH T éng

7 Lap dat, lap trinh vadiéu S7-200 1 2 3
khién king ti hoat dong
dungdong oy DC.

Chodong o DC 24VDC va hai Relay.

- Khi cdp ngubn 24VDC vao thidong a hoat dong. Khidao 2 chan &p ngwn thi
dong @ hoat dong theo chiu ngroc lai.

- Cha y: ngwn cip cho motor phi c6 dongdién 16n hon dong hat dong dong .
Thuc hién:

- V& so d6 dau day giao @p gitta PLC -- 2 Relay — Motor 24VDGjao chiu
quay.

CP
L1 >
N ‘ P—0—
L+
M O—0—0
©®® =
Rl R2
oJo[ofoJofoJo[oJoJofoJo[d]o[o[o]o]
1L 0.0 0.1 02 03 ® 2L 04 0506 e 3L 0.7 1.0 1.1 N L1
OUTPUT PS
AC/DC/RELAY

SIEMENS S7-200

INPUT

1M 00 0.1 02 0304050607 2M 10 1.1 121314 15 M L+
oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200)

Todién ur

- Péu day giao tip.
- Kiém tra Kt ndi ( Hoc vién + Giao vién)

- Lap trinh PLCdiéu khién.

So d6 mach tr Relay radong a DC

24 VDC
L+
R1 R2
4
NI
DC
R2 R1
ov
M

Hoic theo & d6 sau:

L+

R1

L+
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TB@ién tir

Néu dong @ haat dong 1 chéu: ding 1 relay; khian diéu khién dong @ DC haat
dong & 02 chéu, thi dung 02 relay.

Luu v: Lip dit xong phi thir nghém haat dong aia dong a DC.
C6 the dung Enhdon gian nhr sau:

Metwork 3

Start:11.0 For_DC:Q01

—-C >
Yéu diu:
- Nhén nat For thi motor quay theo éhithuan.
- Nhén nat Rev thi motor quay theo éningroc lai.
- Nhin nat Stop thitong @ ding.

- MGi thoi diém motor quay theo 1 chi.

M6 ta qui trinh hoat dong:

o Cam bién S3
Cam bién S2

Cam bién S1

Hé théng gdm c6 3 éam bién S1, S2 va S3.#g ti chay theo chéu thuin va chéu
nguoc lai.

Piéu khién bing &i hoat dong theo theo yéuaa sau:
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

- Khi nhan nat Stop thi #ng i ding.
- Nhan nit Reset x0a cac thong s

- Nhéan tin héu khoi dong Start, Bng &i cho khi c6 tin héu & cam bién S1 thi hat
dong.

- Khi gap cam bién S2 thi ling #i ding.

- Sau 2 giay thiing &i tiép tuc chay.

- Bang tai dirng khi dip tin hgu ¢ S3.

- M&i lan sin pham tacdong vao S2 thi&ithong tr dém [én 1.
- Du 3 sin phim thi king ti tu ding.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TB@ién tir

Baitap | Noi dung Thiét bi LT TH T éng

8 Piéu khién dao chiéu quay | S7-200 1 2 3
dong o 1 pha AC.

C6 02 lai:
- Loai dong @ van ning
- Loai dong @ khéngddng bh

Choddong o 1 phase AC.
Két ndi tir PLC giao tép qua Relaytiéu khién dong @ theo & d6 va yéu éu sau:

Phan 16 day trongdong @ 1 phase AC.

R_cudn chay R_cudn dé

— 3
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

Nguyén tic chung:

- Chan 1 va 3f4u chung, dp ngwn AC 1 phase vao chan 1+3 va 2 dbhg @
quay theo chu thuan (tam goi).

- Chan 1 va 2iau chung, ép ngwn AC 1 phase vao chan 1+2 va 3 dbhg
quay theo chku ngroc lai.

Thuc hién:

- V& so d6 ddu day giao @p gita PLC -- 2 Relay — Motor 1 phas#o chiu
quay.

_>>_Q "v
— < —oho
L+ 4r
M
01 O
R1 R2 T
1L o0 01 N L1
Cutput Power
Supply
Input
IM 00 01 02 03 M L+

LD S
[

H1: So do giao tiép tr plc ra relay
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200)

Todién ur

(;_‘BJ
S oo L1
%>—or|ﬁc oo N
T R2 7 R1
Rl = R2 -
Cormmnon
l -407. 2

L
T
Tu d&

H2: S d6 giao tiép tr relay radéng @ AC 1 phase

- P4u day giao tip.

- Kiém tra Kt ndi ( Hoc vién + Gido vién)

- Lap trinh PLCdiéu khién.

Yéu du:

- Nhin nat Stop, motorithg hait dong.

- Nhin nat For thi motor quay theo éhithuan.

- Nhén nat Rev thi motor quay theo éhingroc lai.

- Mai thoi diém motor quay theo 1 chi.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TB@ién tir

Baitap | Néi dung Thiét bj LT TH T éng
9 Lap dat, 1p trinh vadiéu | S7-200 1 2 3
khien dong o AC 3
phase.
Giai thiéu:

So' @6 mach dién tir PLC ra Relay nhw cac baida hec

I
L+ ﬁ_
M
1 [O7
Rl R2 T
) | |
1L 00 0.1 M Ll
Jutput Powwer
Supply
Input
I 00 01 02 03 M L+
N A I | 11
]
l l l 1 24VDC
ON-{TOFF—{T R1T }sw Cutput
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

So @6 mach dién tir Relay ra cac Contactor

ce!
—}:}—D =1 :h-‘ll,-: - L1
S
R R1z
R1Z- R
[ ] [L]
W1 W12
M

So' @6 mach déng luc giao tiép véi dong oo

[
4

\ "o
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

1. Nhian ON déng @ quay theo clu thuan, sau 5si6ng @ nging 2s saui6
chuyén qua quay nglch. NHin OFFdong @ nging hait dong.

2. Nhian ON chy cam bién 1 (cbl) taetong, dong @ quay thdn. Khi cam bién 2
(cb2) tcdong thidéng @ ngirng, sau 2s khi cé tatong aia cbl thidong oy
gquay nglch. Khi cé tac dong aia cb2 thi dong @ nging.
Trong qui trinhdong @ dang chy nhan OFF thidong @ nging.

M& rong:
Diéu khién khoi dong sao-tam giac:
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TB@ién tir

Baitap | Noi dung Thiét bi LT TH T éng

10 biéu khién cac xylanh | S7-200 1 2 3
dung vandién khi nén.

M6 ta bai tap:
Hé théng ¢pm céc xylanhiuoc thiét ké & hinh bén.

1. Khi gat cong fc thi xylanh chy tai, khi gat céng #ic tro lai thi xylanh tr rat
Vé vi tri bandau.

2. Khi nhan nut Start thi xylanh aly t6i, khi nhin nut Stop thi xylanhytrat v
vi tri bandau.

|E_I,IIinu:Ier maotion - zignal-edge

Chu y: Nguyén ly haat dgng cac xylanh.

3. Nhin nat PB1 thi xylanh cly ra, dip cim bién ngoai thi xylanhu dung.
Nhan nat PB2 thi xylanh cly vao, dip cim bién trong thi xylanhut ding.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TB@ién tir

4. M&i lan nhan nat ki dong Start, xylanh cly ra, dip hanh trinh ngoai thi
xylanh tr rt veé. Gap hanh trinh trong thi xylankr timg. ®iéu khien xylanh
tuong tr nhu dao chiéu quaydong @, dung 2 ng ra.)

5. Khi nhin nat Start thi xylanh ely téi, sau 5 giay xylanhutrat 8.

6. Khi nhan nat Start thi xylanh aly t6i, gap caim bién Gh1 thi xylanht riit &,
gap Gh2 thi chu ki @i ticp tuc. Xylanh ch dirng khi nkin nat Stop.

7. Khi nhan nat Start thi xylanh_1 al t6i, gap cam bién Gh1 thi xylanh_2 cly
t6i, gap cam bién Gh3 thi xylanh_2 ey IUi, gap cam bién Gh4 thi xylanh_1
chay lui.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TB@ién tir

Baitap | Noi dung Thiét bi LT TH T éng
11 Lap dat va Bp trinhdiéu S7-200 1 2 3
khién bing i va cin gt
dung khi nén.

Cho m6 hinh nta hinh bén dai:

M6 hinh gém c6:

- Mét bang i dungdong @ DC.

- Mot cin gat dung khi nén.

- Céc @m bién i quang.

Piéu khién md hinh hat déng nhw sau:

Nhin nat Start, B thng $in sang hat dong.

- Khi c6 phéis dau hing i thi van chuyén phdidén vi tri kiém tra mau phoi, éu
phoéi maudo thi tiép tuc di chuyn phéidén cui bang ti.

- Néu phdi mauten thi én gat va hing ti chay diy phoi ra ngoai.
- Hé théng tr dong lap lai khi phoida duoc ra khoi hé théng.

Nhin nat Stop B théng ding.
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Tai ligu: Ldp trinh PLC (SIEMENS S7-200) Todén twr

Baitap | Noi dung Thiét bi LT TH T éng
12 Lip dat va Bp trinhdiéu S7-200 1 2 3
khién bing &i va tay dip
dung khi nén.

Cho mo6 hinh nt hinh bén dai:

Mo ta:

Hé théng hait dong din gidng Wi mé t trong bai 11, chmd rong thém phn tay
gip dung khi nén nhsau:

- Khi phéidi dén cui bang #i (cam bién phat hén), tay dip € di chuyén theo qui
trinh sau:

o Dixubng va delay 1 giay.
o Gap
o Dilén

o bDirangoai
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200)

Todién ur

o Dixudng va delay 1 giay
o Nha
o Dilén
o bDivao bén trong.
- Chu ki ndi tu dong lap lai.
- Nhén nut Stop thi &thdng drng.

Chay:

Khi xylanh di chugn di 1&n/xudng vadi ra/vao thidinh Vi bing cac ém bién tur.

Khi xylanh dgip/nha knéng c6 am bién cho nén pii ding thi giandé thay tig.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@én tr
Baitap | Noi dung Thiét bi LT TH T éng
13 boéng b thoi gian thrc S7-200 1 2 3

Cécdai lugng nayduoc tinh theo ngaywbng lich.

Cai dat thoi gian thuec:

Cai mbe thoi gian kit ddu haat dong cho PLC.
Chon PLC --> Time Of Day Clock --> Set.

Truy suat dir ligu tir ddng hd thai gian thuc trong PLC.

Metwork 1

| Diung SR0.0 de luor luon tray suat gia ti thai gian thuc. |

SMo.0
| |

EM

YBEOAT

READ_RTC

END f——)

/I Lénh nay chcan thee hién 1 Bn trong @ chuong trinh.
/I Khi thyc hién lénh trén, wi T = VBO thi cac gia irthéng $ duoc phan b nhx

sau:

Nam 0-> 99 VB0
Thang 15 12 VB1
Ngay 1-> 31 VB2
Gio 0> 23 VB3
Phut 0-> 59 VB4
Giay 0-> 59 VB5
Khoéng s dung.
Tha trong tdin | 1> 7 (1: chi nhat) | VB7

Do d6: mubn truy sut dai luong nao thi phi dung 6 nky trong g Wi dai luong

do.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

Gia tri T co thé thayddi dugc, khido ta phi truy suit cacdai luong theo gia irT
maoi.
CAc giéa tr nay codinh cang BCD, mén st dung duoc phai dung diu “ # *
Vi du:
Metwork 1 Gio
| S0 zanh gio voi 10h, neu dung 10k thi den & zang.

C6 thé thayddi gio l0c Setddng hb dé thir cheong trinh hat dong, hdic so sanh
gio mai.
Dung cac VB khadé truy suit cacdai luong khéac.

Bai tap:
1. Bung 8h, chubngutreo, sau 10 giayrtdirng.
2. Pén A sang lac 6kt va tit Itc 5h30 sang.

3. Pang 6h sangién A sangit chu ki 1 gidy, sau 5 gidy thi chuéng reowa t
dirng sau 3 giay.

4. Diéu khién chudng béo gilam viéc nhr sau:
- bung 7h30; 11h30 chudng reo trong 8 giay.
- Bung 9h; 9h15 chudng reo trong 4 giay.
- Chua nhat chuéng khéng reo.
- L& 30/4 va 2/9 chudng khong reo.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

Bai tap | Noi dung Thiét bi LT TH T éng
14 Lap trinh chrong trinh S7-200 1 2 3
con

Poc va tim héu nguyén Iy & dung chrong trinh con.
Nhap va kém tra hat dong vi di trong plan ly thuyét.

Cac bai ép can thuc hién:
1. Piéu khién dén A hait dong ¢ 2 cté do khac nhau:
- Gat 10.0 Ién 1 thidén A sang.
- Gat10.1 1&n 1 thidén A chép tit véi chu ki 1s.
- Gat ca 2 cdng fc 1én hac xusng thidén A t.

2. Diéu khién dén giao théngai nga tr giao b theo yéu &u sau:

- Gat cong fic 10.0 1&n 1 thi 3téndo-xanh-vang chy theo clé do tu dong
theo thyi gian la 6-4-2 giay.

- Gat c6ng fic 10.0 xubng thi ch condén vang chp tit vsi chu ki 1 giay.

3. C6 3dong @ duoc diéu khién theo yéu au sau:
Khi chon ché do AUTO

- Nhén nat vao Stardong @ M1 haat dong, sau 3 giayiong o M2 haat
dong, sau 3 giaygong @ M3 haat dong.

- Nhan nat Stop & 3 dong @ cling dig.

Khi chon ché d6 MAN

- C06 3 nut nhn diéu khién 3dong a riéng bit, khi nHin nat nkin nao thi
dong o dé chay, bubng tay raiong o dirng.
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Tai liéu: Ldp trinh PLC (SIEMENS S7-200) TH@eén tr

Baitap | Noi dung Thiét bi LT TH T éng

15 Bai &ip tong hop S7-200 0 3 3

(Nop chim diém bai thi
cudi khod).

Hoc vién thrc hién va bao cédo cho giao vién.
Lwu y: Dung bai §p nay co th thay tt cho ki thi thrc hanh cdi khoa.

Piéu khién dén giao thong.

Yéu du:
Khi bat cong fic ché do sang AUTO:
- Tir 6h00dén 22h00 thi: caden giao thongaf nga tr giao b hoat dong
binh throng theo tan tu: do — xanh — vang. Tdi gian cacdén sang la
6 —4 — 2 giay.
- Nguoc lai thi: chi c6 02dén vang sandit véi chu ky 1a 1 giay.
Khi bat cong fic ché d6 sang MANUAL:

- Nhin nat PB1 thi chcodéndo 1 va xanh 2 sangén nhin nat PB2 thi
chi c6déndo 2 va xanh 1 sang.

- Nhan nat PB2 thi 2ién vang & sang 4t voi chu ki la 1 giay.

CONGRATULATIONS!
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