NoOi dung moén hoc

Chwong 1: B dieu khién lap trinh PLC

Chwong 2: Lap trinh tvng dung co ban véi PLC

Chuwong 3: Phwong phap lap trinh PLC

Chwong 4: Lap trinh tvng dung nang cao véi PLC

Chwong 5: Mang truyén théng céng nghiép
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Chwong 1

BO PIEU KHIEN LAP TRINH PLC

J
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Muc tiéu bai hoc

Muc tieu bai hoc

» Cung cap sinh vién cau truc, cac khdi chirc nang va lap
trinh bd diéu khién 1ap trinh:

+ CAau truc chung bd diéu khién 1ap trinh PLC

+ PLC S7-200 va PLC S7-300

+ PLC S7-1200 va PLC S7-1500

+ Phan mém lap trinh Step 7 Microwin cho S7-200, TIA cho
PLC S7-300 S7-1200 va PLC S7-1500

Keét thuc bai hoc sinh vién can nam ro
> Cau truc, cac khdi chire nang va 1ap trinh bd diéu khién lap
trinh bang phan mém Step 7 Microwin cho S7-200, TIA
cho PLC S7-300 S7-1200 va PLC S7-1500




1.1 Cau tric chung bo dieu khién lap trinh PLC

\_ /
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1.1 Cau truc chung bo diéu khién Iap trinh PLC

< PLC — Programmable Logic Controller Ia thiét bi
diéu khién logic 1ap trinh dwoc cho phép thwc hién
linh hoat cac thuat toan diéu khién théng qua 1 ngén
ng lap trinh

< Dac diém PLC

v Kha nang lap trinh dé dang, linh hoat

v" Cau trdc module thuan tién cho viéc thiét ké, m&
rong

v/ CO cac b dém, dinh thi, cdc module chuyén dung
dé thwc hién cac chirc nang dac biét.

\_ J
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A

o A2

So sanh cac hé thong diéu khién

\_

ndng diéu khién dung role,
ndng dung mach dién tc,

hong diéu khién dung may tinh

t
t

Hé thong diéu khién dung IC so,
t
t

Piéu khién dién
1

Két néi clirng Kha trinh
I_Ir Chuong trinh | | Ir |
1T )
\
H
THIET Bl TU DONG HOA
\

Bd nhd
‘ﬂ'\ chuong trinh

pal=ali>a 3 @

hong diéu khién dung bd diéu khién lap trinh.

J
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So sanh cac hé thong diéu khién

< So sanh cac bo diéu khién

= A?

Chi tiéu so sanh Role Mach sé May tinh PLC
Gia thanh timg chic Ehi thap Thap Cao Thap
nang
Kich thuoe vat Iy Lon Rat gon Eha gon Rat gon
Téc dé didu khién Cham Rt nhanh Khi nhanh Nhanh
Ehi ning chéng nhidu Xuat sic Tét Kha tét Tét
Lap dit Mat théi gianlap | Matth#igian | Matnhieuthsi | Lip trinh va thistké
dit va thiat ké thiét ké gian lap trinh dom gidn
Eha ning ditu khién tac Ehéng Ca Co Ca
vu phire tap
D& thay ddi didu khién Rat kho Ehé Kha don gian Rat dom gidn
Céngtacbao tr Kém Kém-neu IC Kém- nhicu Tét-cac module
dwoc han mach dién tir dwoe chuan hoa
chuyén diung

J
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Cau truc cua PLC

Cdm bidn, ndt

nhdn, ...

TiN HIEU

Mgo vao A0 W BG nhd MNgo ra
Khditrung 1dm
Bd nhd chuang trinh
5 U 5
= = Hé didu hanh =
I = =
= % — - B
.E-— E Bit nhd £=q =4 Timer =
= i
Bd dém k= r—{ Counler
Accu '
A T~ Hé théng
Bus
KHAL L KHAU
VAO KHAU XU LY RA
NGUON CUNG CAP

Bdi tug ng did u

khign

30 January 2023
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Hinh dang cua PLC S7-200

Porerar
supply  Input

Ngo ra cua PLC Nhanlcia PLC

Ot pt

Pén tin hi€u

Cong ndi tiép Ngb vao ctua PLC

J
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CAU TRUC CHUNG CUA PLC

é diéu hanh

/i Bit nh&

ACCU

Timer

Counter

IRENRE

,
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Cac khoi cua PLC

MNgudn cung cdp cho bd phél lin hiéu

B phdt lin higu =\ &-7 )\

\_

Péitusrg dduknidnicenbio () i

Hhﬁ'ﬁi Khéi rung tam (CPL) ]
nguG N i aon o ¥
cung cép -!—:- Khdingd vao Fgingo-te
I
Vi kit Iy

Ngudn cung cdp cho ddi
tugng didu khign/én bdo

X

J
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KHOI NGUON CAP
A X "Bl Cap nguon ﬂ
'EA?\L/JO” cap DC: ~“cho CPU
-  Cép nguon |
Nguon cap Icho dau vao
‘Nguon cép AC: Cép nguon |
220V - chodaura
-

J
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KHOI VAO

- Coéng tAc,

Vio sé: nhan tin { nut bam
“hiéu logic tir cac )
thiet bi logic C3am bién
'* ~ logic
KHOI VAO  Ccambién .

nhiét do

Vao twong tw: | ———
“bién dbi tin hiéu Cam bien
Al thanh DI - mobe

_ '“ " Y,
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KHOI RA

Ra twong tw: |

- dwa ra tin hiéu

ra twong ty

— )
KHOI RA
: Ra so: thiét bj | 2en bao I
' chap hanh nhan )
tin hiéu logic Cudn day
role

<

Bién tan

Van ti Ié

30 January 2023
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XU LY TIN HIEU SO VA TIN HIEU TUONG TU

Discrete Input Discrete Output

Sensor

B e o e mmm o mmm mmm omme mm e mmm e e e mmm e mmm m—

b) Xue I tin hieu vao ra neong tir
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Cac module mo rong cua PLC

** Module vao ra twong tuw

EM 235 Analog Combination 4 Inputs/1 Output
(BEST 235-0KD22-0XA0)

urrent
Ps ps L+ M

Voltage 1 | |

Unused 0-20mA | [4-20mA
e = .

@@@@@@@@@@@@

BA A+ A- HAE B+ B- AC &+ ©- RD D+ D

250 Ohms (buikt-in)

[ o Ll[me wo |-:.=;]-:ﬁ.u|| Configuration |

I ,,Eﬁ,ﬁ

. ‘_FL' INEER

30 January 2023

Trang 18
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, ., A : A
Cac module mo rong cua PLC
»Module mé& réng s
»Module truyén théng
»Module diéu khién vj tri
,

30 January 2023
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" @PHUONG THUC THUC HIEN CHUONG

TRINH TRONG PLC

< PLC thwc hién chwong trinh cheo chu trinh 1ap. MOi

vong lap dwoc goi la vong quét (scan).

b |
BSt dau chu ki
AL

¥

PIQ = Process-image output table (ving dém ra)

o1 |2
i
Pll = Process-image input table (ving dém vao)
v
ChL}ﬂ'ﬂ-g- trinh: Plarwari 1 Mobr ool
- Bit memory '”'I E““
- Timer — )
- Counter
Mapver 2 Chao chias quay
bRt e LR 1
— = 2

30 January 2023 Trang 20

1.Giai doan
nhap di¥ liéu tr
ngoai vi

4. Giai doan
chuyé&n dir liéu
ra ngoai vi

2. Giai doan thuc
hién chuwong
trinh

3. Giai doan truyén
théng ndi bd va tw
kiém tra 16i
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CAC LOAI PLC TREN THI TRUONG

< Hién nay, mét s6 PLC dwoc st dung trén thi trwdng Viét
Nam:

+ Plrc: Siemens, Boost, Festo, ...
+ Nhat Ban: Mitsubishi, Omrom, Panasonic, ...

% PLC hang Siemen |& hang PLC dwogc s dung pho bién
nhat & Viét Nam hién tai chiém khoang 90% thi phan tw

dong hoa cua Viét Nam. §7-1500

S7-1200

I
e

L

AT 7|

TN
BRI, 1 |

=]
=]

GEasrnlexlsnEEslnEianls

\ - N $7-400 =] '"" )

30 January 2023 Trang 21 dttminh@uneti.edu.vn




1.2 BO DIEU KHIEN LAP TRINH PLC S7-200 va PLC
S7 -300

\_ J
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1.2.1 CAU TRUC PHAN CUNG

J
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Cau hinh cung PLC S7-200

~N

< PLC S7-200 la thiét bj diéu khién 1ap trinh loai nhd (micro
PLC) cla hang Siemens (CHLB Durc) c6 cau tric theo
kiéu modul va c6 cac modul mé rdng. Thanh phan co’
ban clia S7 - 200 1a khoi x& ly trung tdm (CPU) bao gom
hai chung loai: CPU 21x va CPU 22x. (CPU 214, CPU
221, CPU 222, CPU 224, CPU 226...)

\_

J
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Hinh dang cua PLC S7-200

Porerar
supply  Input

Ngo ra cua PLC Nhanlcia PLC

Ot pt

Pén tin hi€u

Cong ndi tiép Ngb vao ctua PLC

J
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Dac diém cac loai CPU cua PLC S7-200

Bic diém CPU 221 CPU 222 CPU 224 | CPU224XP | CPU 226
O trén CPU
Digital s0apo | sowspo | 14Dwi0pDo | 14Dw10DO | 24DIMEDO
Analog : . : 2AINAOD :
sé "mm':lm g 0 2 7 7 7
89 mmm 4KB 4KB 8KB 12KB 16KB
B nhér ol éu 2KB KB BKB 10KB 10KB
Thii gian xir Iy 0,37 us 0,37 ps 0,37 ys 0,37 ps 0,37 ps
oot 256/256/256 | 256/256/256 | 256/256/256 | 256/256/256 | 25612561256
P S 4x30kHz | 4x30kHz | 6x30kHz | SXIKHI | 5,304,
Real-ime clock card card Tich hop Tich hop Tich hop
Ngé ra xung 2 %20 kHz 2120 kHz 2x20kHz | 2x100kHz | 2x20kHz
Céng giao bip 1xRS485 | 1xRS-485 | 1xRS485 | 2xRS485 | 2¢Rs-485
Bién ”‘;ﬁ“ i 1 : 2 2 2

J
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bén bdo, céng tac chon ché dé

Peén tin hicu
ngo ra

CPU222
AC/DC/RLY

1.0 E - STAND
En

.
S,
=

e S pode
Switch

_ .

—

b Analog
* 212-1BB20-0XB0 Adjustment

en tin hiéu
UN/STOP Peén tin hi€u
ngo vao

\_ J
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N’m

NoiI ngu

on CPU

“» CPU 2xx DC/DC/DC: Nguon cap cho CPU la DC, nguon
cho ngd vao la DC, ngudn cap cho ngo ra la DC.

“ CPU 2xx AC/DC/Relay: Nguon cap cho CPU la AC, ngudn
cho ngd vao la DC, ngd ra la Relay c6 thé cap ngudn 1a DC

hoac AC.

|

ODOOD

A L M L+ DC

| A
" CPU 2XX

N oc/oesoc

=
s

i

e T

85 to 265 VAC

Q@

S

.
{

DLDOD

\

L W L1 AC

h

1

\\\.

CPU 2XX [
AC/DC/RLY

e

“ah_____fd

J
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Noi nguon CPU

< Vidu: CPU 222 AC/DC/RL

11| AC Voltage Source
: 120 to 240 VAC
n (Nominal Voltage)

SIEMENS

SIMATIC
S7 - 200

IL 00 01 02 = 2L 03 04 05)|=

\_ J
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( (S@ d6 két ndi PLC vdi cac thiét bi ngoai
vi

“ CPU 224 DC/DC/DC

Cutputs (204 VDC o 288 VDC) Power supply
+ +| +
.-'"'-_H"-. = . . —= - ; - - T .-"'f
Oflsovsovsssvoscscnacs| |,
oC 24V | pc 1%
OUTPUTS 1ML+ 00 01 02 03 04 2 2+ 05 06 D7 1a 11 & [F WM+ vl Y
35V L | Mote:
1— T4+— % s 1. Actuzl component values may vary.
36V B _ . 2. DC cireult grounds are optional,
T ]
—_— 470 0 —
:'- Il
i 14
j] 3.3 K
[ - | —
ﬁl._zll}rv M 00 01 £2 03 D4 a5 06 0OF A 10 11 12 13 14 15/[ M L+ SE con
] ML L
e — — |5yl
SOOI E AN
iy in
PR A Y A ;’r. I'I_ P I A II.
1L 4L 24 VDO power for input
.F|_ + SENSOS OF BXPansan
mzdules (280 ma)
Inputs (15 VDC to 30 WVOC)

\_ J
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( (S@ do két ndi PLC vdi cac thiét bi ngoai
vi

< CPU 224 AC/DC/RL

CPU 224 AC/DC/Relay
(6ES7 214-1BD23-0XB0) 120/240 VAC Power

NG-) NE) NG e
eQ000e000Ze000 ¢
NNV NN NSNS

| 1L 00 01 02 03 ® 2L 0405 06 * 3L 07 1.0 11|/ N 11 AcC|

| 1M 0.0 0.1 02 03 04 05 06 0.7 2M 1.0 1.1 1.2 13 1.4 15||M L+ |

QGGG GGGl el sl al%.

F 0000000050000 aveo s

Power Output

\_ J
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Module md rong

< Trén cac CPU da tich hop sdn mét sb cac ngo vao va
ngd ra sO, chang han nhw CPU 224 DC/DC/DC c6 san
16 ngd vao va 14 ngd ra. Tuy nhién trong thwc té , xuat
phat t&r yéu cau diéu khién nhw: can nhiéu hon sé ngd
vao/ra c6 san, cé str dung tin hiéu analog hay co6 cac
yé&u cau vé truyén thdng, ndi mang cac PLC...ma ta phai
gan thém vao CPU céac khdi mé rong (Expansion
module) c6 cac chirc nang khac nhau.

oolule md rong

dttminh@uneti.edu.vn
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Kha nang mao rong cua cac CPU

J
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Cac loai module md rong

% Digital module: M& rdong vao/ra s6
% Analog module: M& rong vao/ra analog
< Function module: Diéu khién vi tri, toc do, ...

< Intelligent module: truyén théng ASI, Profibus-DP,
Ethernet, ...

: EM cP cP CP EM
P 277 2431 2434IT 2432 241

- PPlfmodbus RTU
Phone Network

Etl"lemﬂ ﬁmurh
AS-Interface Field Bus

— o —
ASCII Protocol

PPUMPI1 Network

\_ J
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Lap trinh cho PLC S7-200

< Phan mém lap trinh STEP 7 MicroWIN

= | 1 1
( = )
&

Software H
STEF 7 - ; —

MicraAING2 E:M

Programming
Device

: FCrPFI
W Connector Cable

Siemens
SIMATIC
&7-200 PLC

(Througout this course we
will be using the S7-200,
because of its ease of use.)

\_ J
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1.2.2 CAU TRUC BO NHO’

J
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2.2.2. Cau truc bo nho

> Vung chwong trinh 13 ving bd nhé duge sir dung dé Iuu trit cac
lénh chuong trinh. Vung nay thuoc kiéu non — volatile doc/ghi
duoc.

> Vung tham so 12 mién luu giit cac tham so nhu: tir khoa, dia chi
tram,...Ciing giong nhu ving chuong trinh, ving tham so6 ciing
thudc non — volatile doc/ghi duoc.

> Vung dir liéu duoc st dung dé cat cac dir liéu ctia chuong trinh
bao gom céac két qua cua mot phép tinh, hang s6 dugc dinh nghia
trong chuong trinh, bd dém truyén thong. ..

> Vung doi twong: Timer, bd dém, bo dém toc dd cao va cac
cong vao/ra twong tu duoc dit trong ving nhd cudi cung. Vung
nay thuoc kiéu volatile, doc ghi duoc.




1.2.3 VUNG NHO DU LIEU

J
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Vung nhd dir liéu

!

Vung nhd Vung nhd
M, V, L Q

J
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Cac vung nhé

| | CPU 224XP
Description cPU 221 CPU 222 CPU 224 oPU s2expel | CPU228
User program size T 1 1
with run made edit 4096 bytes | 4096 bytes 8192 bytes 12288 bytes 16384 bytes
without run mode edit | 4096 bytes 4096 bytes 12288 bytes 16384 bytes | 24576 bytes
User data size | 2048 bytes | 2048 bytes 8192 bytes 10240 bytes 10240 bytes
Process-image input register | 10010 115.7 | 10,010 115.7 1 100t0 5T 1 100tens | 10010 115.7
Process-image output regrster | Q0010 Q157 | Q0010 Q157 | Q00wQ157 | @Q00wQ1ST  QOOwQI57
| Analog inputs (read only) AIWD 1o AIW30 | AWO 1o AIW30 | AIWD to AIWE2 AIWO to AIWEZ | AIWO to AIWEZ
Analog outputs (writz only) | AQWO'to AQW30 | AQWO to AQW30 | AQWO to AQWE2Z | AQWOto AQWEZ | AQWO to AOWE2
| Variable memory (V) VBOto VB2047 | VBO1to VB2047 | VBO1oVB8191 | VBOto VB10239 | VBO to VB10239
| Local memary (L) | LBO to LB63 | LBO to LB63 | LBO to LBS3 LBOto LBG3 ' LBO to LB63
Bit memoary (M) | MOOtoM317 | MOOwM3l]  MOOwM3LT MOOwM317 | MOOtoM31.7
' Special Memory (SM) | SMO.0to SM179.7 | SMO.0 to SM299.7 | SMO.0 to SM540.7 | SMO.0 to SM543.7 | SMO.0 to SM549.7
Read only | SM0.0to SM29.7 | SMO.0 1o SM20.7 | SMO.0to SM29.7 | SMO.0to SM29.7 | SMO.0 to SM29.7
Timers | 256 (TOto T255) | 256 (TOto T255) | 256 (TOw T255) | 256 (TOto T255) | 256 (TO to T255)
Retentive on-delay 1ms TO. TG4 TO. To4 TO, Te4 TO, To4 TO. T4
0ms | T1to T4, and ' T1to T4. and T110 T4, and T1to T4, and T110 T4, and
T65 to T68 T65 to T68 T65 to T68 T65 to T68 T65 to T68
100ms | T5to T31, and | TS5to T31, and To e T31, and Tsto T31, and TS5 T3, and
| T69 10 T5  TE9 to T95 T69 to T95 T69 to T95 T69 1o T95
On/ORf delay Tms | T32.796 ' T32.T96 T32, T96 T32. T96 T32. 796
0ms |T3310T36.and |T33w0T36,and | T33wTI6 and | T330T36 and | T33 1o T36, and
| T97 10 T100 197 to T100 T97 1o T100 TO7 ta T100 T97 1o T100
100ms |T37toT63,and | T37t0TB3,and | T37TtoT63.and | T37toT63.and | T37to T63, and
T101 to T255 ' T101 to T255 T101 to T255 T101 to T255 T101 to T255

J
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Dia chi truy cap dir liéu

> Truy cp theo bit: Tén mién (+) dia chi byte (+). (+) chi sé bit.

v’ Vi du: V150.4 chi bit 4 cta byte 150 thuéc mién V

> Trqy cap theo byte: Tén mién (+) B (+) dia chi ciia byte trong
mién.

v' Vi du: VB100 chi byte 100 thuoc mién V

MSB LSB
Bit: 7 6 5 4 3 2 1 0 Vv B 100

‘ |_ Bia chi byte
Truy xuat theo byte

VB100 Ving nho




Dia chi truy cap dir liéu

> Truy cap theo tir: Tén mién (+) W (+) chi so byte cao ciia tir

trong mien.

v' Vidu: VW150 chi tir don gom 2 byte 150 va 151 thudc mién V,
trong do byte 150 co6 vai tro 1a byte cao trong tur.
151413121110 987 6 5 4 3 2 1 0

VW150

VB150 (Byte cao)

VB151 (Byte thap)

» Truy cap theo tir kép: Tén mién (+) D (+) chi so byte cao cua

tw trong mién.

v Vi du: VD150 chi tir kép gém 4 byte 150, 151, 152, 153 thudc

mién V.
Bit: 63

32 31

16 15

87

0

VD150 VB150 (Byte cao) VB151

VB152

VB153 (Byte thap)




1.2.4 VUNG DBOI TUONG

J
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1.2.4. Vung doi tuong

» Vung nhé bd dinh tho1 T

> Ving nhd bo dém C

> Vung nhé bd dém tdc d6 cao HC (High speed Counter)
» Cac thanh ghi AC (Accumulators)

» Vung nhéd ngd vao tuong tu Al (Analog Inputs)

» Vung nhd ngo ra tuong tuw AQ (Analog Outputs)




Timer (doc/ghi)

Bd dém (doc/ghi)

Bd dém cong
vao twong tuw
(chi doc)

Bo dém cong
ra tuong tw
(chi ghi)

1.2.4. Vung doi tuong

15 Bit
't {word) I
T255 T255
CO (word) CO
255 255
AIWO (word)
AW 30

ACQWO {(word)

ACW30

CPU 224 ,

15 Elt

10D {word) 1o
T255 T255

CO {word) CO
255 255

AIWO (word)
ANWEZ

ACWO (waord)

ALWEZ




1.2.4. Vung doi tuong

31 23 8
ACD (khéng cd kha nang lam con trd)
Thanh ghi AC1T
Accumulator

(doc/ghi) i
AC3
HCO

HC1 (chi co trong CPU224)

Bo dém toc do —

cao (doc/ghi) HC2 (chi co trong EPUEE"‘:]
HC3
HC4
HCS




1.2.5. CAC MODULE MO RONG

J
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1.2.5. Cac modul mo rong

6 Inputs, 4 Outputs
CPu221 Mo Expansion Modules (EM)

8 Inputs, 6 Outputs

CPU222 EM EM Up to 2 Expansion Modules
14 Inputs, 10 Qutputs
CPU224 EM EM EM EM EM EM EM Up to T Expansion Modules
141 is, 10 O t
CPU224XP e el

EM EM EM EM EM EM EM 2 Analog In, 1 Analog QOut
Up to T Expansion Modules

CPUZ224XPsi

24 Inpufs, 16 Quipuis
CPU226 EM EM EM EM EM EM EM Upto T Expansion Modules




Cac modul md réng céng vao ra sé va tuong tu

Modul mé roéng so

Modul mé rong twrong twr

Modul mo rong

S0 hrong mé réng

Modul mo rong

So lrgng mé rong

EM221 § cong vao so EM231 4 cong vao 12 bit
EM222 § cong ra s0 EM232 4 cong ra 12 bit
EM?223 4 cong vao/ra so EM235 4 cong vao 12 bit

8 cong vao/ra s0

16 cong vao/ra 0

1 cong ra 12 bit

~N




Cac modul mé rong cong vao ra so va tuong tu

» Dia chi cdc cong vao ra c6 san cua CPU duogc chi san trén bé
mat CPU, vay dia chi cac cong vao ra cua cac modul m¢ rong
duoc xac dinh nhu thé nao?

4 Analog In 4 Analog In
CPU 224XP 4in/4 Out 8In
1 Analog Out 1 Analog Out

10.0 Q0.0 Module O Module 1 Module 2 Module 3 Module 4
10.1 Q0.1 120 Q20 13.0 AIW4 AQW4 Q3.0 AlW1Z  AQWS
10.2 Q0.2 121 Q21 13.1 AIW6 AQWS Q3.1 AIW14  AQWTD
1.3 b 22 Q22 3.2 AIWS 03.2 AIW16
10.4 Q0.4 23 Q23 13.3 AIW10 Q3.3 AIW18
10.5 Lo 124 Q2.4 13.4 Q3.4
10.6 L 125 Q5 I3.5 Q3.5
:1'1; gﬁ 26 Q26 3.6 Q3.6

z . 3 ) Q2.7 13.7 3.7
.1 Q1.1 < =
1.2 Q1.2 i
i &3 Expansion /O
1.4 Q1.4
1.5 Q1.5
.6 Q1.6
.7 Q1.7
AIWO AQwo
AlW2 AQW2

Local /O




Modul md rong truyén thong

CP CP CP EM
243-1 243117 2432 241

= Teleservice
- 5M5/paging
- PPUmodbus RTU

Phone Network
Ethernet Network

AS-Interface Field Bus

ASCII Protocol

PPI/MPI Network




Modul mo rong chuc nang

> La cac khoi chirc nang thuc hién cac chuc nang dac bi¢t nhu
diéu khién vi tri (position module), can (SIWREX MS).

> Position module: Module vi tri dugc st dung dé diéu khién toc
do va vi tri cua dong co budc (stepper motor) hoac dong co
servo (servo motor). Module diéu khién vi tri thuong duoc st
dung la EM253.

» SIWAREX MS: La module can da nang va linh hoat, ndé duoc su
dung vo41 cac heé thong can hoac do luc s dung PLC S7-200.
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1.2.6. Man hinh diéu khién

TD 100C

=% Fhuiel

SIMATIC PAMNEL

HONOL

TD 200 and TD 200C

TP 177 micro

OP 73micro
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1.2.7. Thuc hién chuong trinh

Thuc thi chuong trinh

Doc tin hi¢u ngd vao

\

Cap nhat ngo ra — Tu k‘iém tra va
truyén thong

Start_PB E_Stop M_Starter

vt )

=1 SIS TSNS KN
o -~ - HMDIN
Cal
& 5k

AN
- il
o r'( R Process any
CLE |//' W Communications Requests

Output lﬁcl
-5y | :I—V"_‘ >
—"  Maotor Start
. il ]:: Execute the Program
; s ;'?':]
L |-||:||_| ) | |
Q_., Start | Stop Switch

02 RSOSSN

Reads the inpuls
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1.2.8. Cau truc chuong trinh

Lénh goi
Chuwong

» Chuong
\ trinh con
(SBR)
trinh chinh

(MAIN) | Tin hiéu ngét

-
Chuwong
\ trinh ngat
(INT)




ay 7 X
1.2.8. Cau truc chuong trinh

i
DG S/ ol - BB &z IE.:?_I' " BERPREO|en s el E
o B IR MR | AT A7 | 5 = o ik wa
(7] What's Mow
8 CFU 21 REL 0110

= i ) Proguan Block
P [l #- U] Sl Tl

1 () Siabu Chat
9 i Cras Block:

| PROGRAM COMMERTS ]

q:

£

i

5 g Cormmurscalions
B wizsds

EH

i:i”‘/ s sl it
i [ hietwecrt. Comment ]
5] B Lo |

3 [ Cock )

s Bleci

i g Correen
" % [w4) Conanbion
L Ll ; ﬁ F - i .
o 4 () Frteger ipth I
finm s Fissmveran ; ﬁmdm
.'-_.I ES iﬁh‘ﬁlﬂm 1 2 3
i radyErg it F.ﬂi-lru.
WV 4 g Takde Metmask 3 F ! f
b Lt s l
el | o ol S | |
- DD U e ny Sy g Tl
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1.2.9. Ngon ngir lap trinh

Ngon ngtr 1ap trinh LAD Ngon ngtr 1ap trinh FBD

Metwork 1 Hetvaak Title
0.0 101 Qoo

1 | l ¢ } Network 1 Metwork Title

| 1 \
. i Y e da

e LA et i no-{ AND  }-000
\x ! 0.1 —
S Tidp dibm logie ngt vao '
Budmig ngudn

Ngon ngitr 1ap trinh STL

Network 1 MNetwork Title

LD I10.0
I3 10.1
= Q0.0




Vidu 1

> Léap trinh dicu khién ON/OFF dong co khong dong bo xoay
chi€u 3 pha st dung PLC S7-200. Y¢€u cau:

- Nhan ON dong co quay

- Nhan OFF dong co ding

- Bao v€ qua tai ro le nhi¢t (OL)

Hudng dan

* So' do mach dong lyc diéu khién dong co khong dong bo xoay
chi€u 3 pha gom:
+ Aptomat 3 pha: Pong cat ngudn 3 pha, bao vé ngan mach cho
mach dong luc
+ Contactor K: Diéu khién dong co
+ Role nhiét: Bao vé qua tai cho dong co.




Vidu 1

~3fa/380Y - S0Hz

1
-
i | *

All Blf €]

A2l B} C2




Vidu 1

* Xac dinh cdc tin hiéu vao/ra

PLC
Tin hiéu vao Tin hiéu ra
10.0: Nut nhan Start (NO) I(gO.O: Contactor dicu khien dong co
[0.1: Nut dung Stop (NO) Q0.1: Ben bao dong co hoat dong
[0.2: Tiép diem Role nhiet (NC) | QO0.2: Dén bao su co SC

* So dd dau nod1 dia chi vao, ra vo1 PLC




M K11

L+

Vidu 1

ﬁ] ﬁ]@?m

AC
220V

1L |Q0.0[Q0.1]Q0.2[Q0.3] 2L [Q0.4 L1
CPU 224 AC/DC/RL
IM [ 10.0]10.1]10.2[10.3 [ 10.4 | - - - L+

Start gy S0P & RN

—F




Vidu 1

- So do noi ro le trung gian voi Contactor va cdc den

bao
Q.0 Q.1 Q2
L1 N \l/ L1 N \l/ L1 N
14 ‘ 14
9 9 14 9
o RN R R - R R\
13‘ S 13‘ 5 13‘ 5

ov oV oV




Motor Stater
(Actuator) |

PG Start / Stop Pushbuttons

(Sensors)

= f of




Vidu 1

* Ldp trinh chwong trinh diéu khién PLC

Metwork 1 Metwark, Title
| Metwark Comment
(0.0 (0.1 0.2 @00
| | | | | r
— | | /] 1 { )
@200 @201
Metwork 2
|
0.2 (0.2
— T )

* Download PC — PLC, tién hanh chay thtr




Vi du 2: (Sinh vién tu' lam)

> Léap trinh dicu khién déo chieu quay dong co khong dong bo
xoay chiéu 3 pha st dung PLC S7-200. Y¢éu cau:
- Nhan M1 dong co quay thuin
- Nhan M2 ddng co quay nguoc
- Nhan D dong co dung
- Bao v¢ qua tai ro le nhi¢t RN
(Chuyén tir quay thuan sang quay ngugc thong qua nit ding D)
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1.2.10. Hé thong dir liéu trong PLC S7-200

1.2.10.1. Kiéu dir liéu Integer (INT)

v Gia tri kiéu dir liéu Integer hoan toan 1a gia tri s6 khong c6 dau
cham th3p phan (s6 nguyén). S7-200 luu trir gia tri dir licu ki€u
Integer c6 dau ¢ ma 16 bit. Pham vi1 cua s0 integer 1a -32768 dén

+32767.
MR Ne s T 88 43310
[BIN: 2¢ 0000001010010110| | HEX:  16#029 6|
e -
[ ,-"'M*‘u -2 ! Khéng ditu | l »
{ciasd ) o || il
% ¥ o2 | 9x16' = 144
ST - 2 2x168° = 512
v B2 (27

HUuBEMNWes §T &S 43210

| BIN.: 28 111111010110101 0| | HEX: 168 FD6 A
Khing dau




1.2.10. Hé thong dir liéu trong PLC S7-200

> S7-200 luu gia tri kiéu dit liéu Double Integer vdi ma 32 bit co
dau. Pham vi gia tr1 kieu double Integer tur -2147483648 dén

+2147483647. S7-200 st dung s6 decimal dé xac dinh mot hing
sO kieu dir 11éu Double Integer.

NENBEITEIENIDEZNADWWITIESEWADIIENWN S BT &5 43210

[ DEC: +540808 | [BIN.: 2# 0000/0000[0000[1000[0100/0000[1000/1001)
o -"'H"\_ ."\. "-\._ i i i _."".
| e i | , 3 " Y A\ :.' # _.--".f 4
{ ciash " p! o
g HEX: 16# 0 0 0 8 4 0 8 ®
{khdng ddu)

NI HRBM D DN DG IBITIHE S ENE0 S 87 &8 43214

| DEC: -540809 | | BIN.: 2# 11111111111101111011111101110111

L@\

% F F FT BFT 1T

(khdng ddu]




1.2.10. Hé thong dir liéu trong PLC S7-200

» Moi chir sO cua sO decimal dugc ma hoa & bon bit. Vi chir sO cao
nhat cua decimmal 1a 9 nén bon bit dugc sir dung va c6 ma nhi
phan twong irng cho cac chitr s6 decimal nhu sau:

| Decimg ||
0 Eﬁ_u{
1 Q001
2 00100
3 .
s ferot
B 110
D / l \ \
g 100
3 0000 (| 0010 0101
16 Bit: | BIN.: 2# [{H] l}ﬂ"{l{] 1 0"1 00 1HIH 1 Ull
I I | |
Signi+) 2 g &
|HEI: 168 o 2 9 B |DEC: + 662|
ITIH 0 cll 0 0 ? o T,

I i I |
32 Bit: | BIN.: 2# Exxuﬂﬂﬂﬂﬂﬂﬂﬂﬂl}ﬂﬂﬂﬂIJIH}D1{ITIJUTD11ﬂ

[HEX: 168 0 0 0 0 2 g 5 | [DEC: +662]




Kiéu dit liéu sé thuc (REAL)

> Dé biéu dién s6 thuc S7-200 sir dung double word (32 bit).Trong
ma nhi phan cua s6 thuc, mot phan cua cac chir sO nhi phan st
dung cho phan thap phan, phan con lai 13 dé biéu dién so mil va
dau cua so thuc.

» Pham vi biéu dién cua so thyc tir -1,175495 x 10-38 dén 3.402823
x 10+38
Ddu cia _ -
sO Real =B=E:Epcneuﬂ{EEit} f=luh'1h?:sa[233|t}

II | | |
M N m M TN XN M D OO W WO OWwIE 4 12 MW oy BT 6 B 4 32 OTOD

l
£

B8o 1/1]11{1{1]o 1{ojojo 0/0/ofo0/o ojojo/o/ojojojo/000j00
272025 24 % 22 21 20 21222324 _ 22
| 1 L

L |
Sé Real=+15*2126127=075

!




Céc kiéu dit liéu

> Kiéu logic (Kiéu Boolean) : C6 gia tri 0 va 1, Luu trit bang 1
bit .Vi du M0.0, M0.1,VB0.0, SMO.0...

> Kiéu Integer: Co gia tri tir -32768 dén 32768, Luu trit bang 6
nhg 16Bit. Vi du MW0, MW2, VW0, ATW0, AQWO...

> Kiéu Double Integer: C6 gia tri tir -65536 dén 65536, Luu trit
bang 6 nhé 32Bit. Vi dy MDO0, MD4, VDO.

> Kiéu Real (S6 thuc): Luu trit bang 32Bit,vi du MD0, MD4,
VDO...




