PLC S/
Cau truc va hoat dong ciia PLC

> Cau tric phan cirng ciia plc

> Cau triic mach ngd vao, ngd ra sé va analog

> Két ndi cam bién, co ciu chz“ip hanh véi PLC
> Thiét 1ap giao tiép giira PC va PLC

> To chire ving nhé, cach truy xuat ving nhé

> Lap trinh PLC dwa vao luu do

> Lap trinh PLC dwa vao biéu d6 trang thai

Tap 1énh ciia PLC

Nhom 1énh vé bit

NhOm I€nh ting, giam dir li¢u
Nhom 1énh so sanh

Nhom 1énh Timer

Nhém 1énh Counter

Nhom Iénh toan hoc

Lénh vé thoi gian thue

Lénh st dung chwong trinh con
Lénh xit ly tin hiéu Analog

VVVYVYVYVYVYY
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TONG QUAN VE S7
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S7-200

S7-22x

S7-21x (earlier)

0O00 0000 0000000000d4f
i /
\,),\\ T - ¢ - 55 ¢ o ,‘/

Yaoa aaaaaaa
/\oooo © ooo/

RUN 01 |11 []o1 | i1
stop | 102 || 112 || Qo2
103 || 13 [|qos3
104 || 124 [] Qo4
105 || 115 ||Qos
10.6 Q0.6
I 107 Il Qo7

SIEMENS 1% (100 [J 1o [] oo HQLO

SIMATIC
S7-200

CPU 214

EM 221

DI 8 x DC24V
1 10
111
I
113
T 14
115
1 16
1B%
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S7-200: Modules S7-22x Series

EM EM CP y
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S7-200: CPU Design S7-22x Serles
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S7-300
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S7-300: CPU & Modules

g 2 <z WL THOO

v

v

FM: CP:

- Counting - Point-to-Point

- Positioning - PROFIBUS

- Closed-loop- Industrial Ethernet
control

PS CPU IM SM:
(optional) (optional) Dl

> 2 <= (LI T

=2 <o {UIIIT T

A
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Addressing S7-300™ Modules

Slot No. = 1 2 4 5 6 7 8 9 10
Modules —=)»  pg CPU SM SM SM SM SM SM SM  SM

S

Address 0.0
Address 0.7

Address 1.0
Address 1.7
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S7-300: CPU & Modules

DI/DO Addressing in Multi-Tier Configurations

il

S

il

LT

il

S

il

S

S  Rack = 1 96.0 [100.0 |104.0 |108.0 | 1120 |116.0 (1200 |1240
. (Receive) to to to to to to to to

= 007 |1037 |107.7 | 1117 | 1157 | 1197 |1237 | 1277
= PS IM 540 |680 |720 |760 |800 |840 |880 |920
Rack (Receive) to to to to to to to to
o 2 677 |707 |757 |797 |837 |877 |917 |957
= PS M | 32.0 %60 | 400 | 440 |430 |520 |560 |60.0
Rack (Receive) to to to to to to to to
= 357 3907 | 437 | 477 |517 |557 |597 |6€37

o PS | cpu | M 0.0 4.0 8.0 120 | 160 | 200 | 240 | 280
Rack (Send) to to to to to to to to

= 0 3.7 77 | 117 157 | 197 | 237 27T | 317
Slot 1 2 3 4 5 6 7 g g 10 11
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S7-400

._ HJW
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S7-400: Modules
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S7-400: CPU Design

Fault LEDs I:{>§

Slot for Memory
Card *

Mode Selector :>
MPI/DP |:> :

Interface

DP Interface |:>
External Battery |:> V

Supply

A
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CAU TRUC TONG QUAT CUA PLC

<>

CPs

k .

Controfnet
Devicenet
Dewvicenet
eic

Periperal Devices

: Serial
1 Port S
|
[ |
| FAls
Il (HSC
: Position
Loadcell
il Etc..0) >
|
Periperal Devices :
|
[ |
|
|
- 1
Digiatl Sensors 1| Diei
= igital
MNPMN Output 1| Input
PNP Output | Modules |
Felay Output 1
Buttons ]
Switchs :
|
|
|
Analog Sensor =D :
Pra==urs = H00mW 1
Temperahire =1V ] Analog
Flows =25V | Input
Spesd ; 0 to 5V Modules
piH value 1 to 5V '* 9’
Viscosity =5V i
ote. =10V .
0 -20mA 1
|
[ |
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Digital D¢ hotor
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|
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CAC MODULE CUA PLC

> Digital Inputs: Két n6i véi Contacts, encoders, sensors co
ngo ra so ..etc

> Digital Outputs: Két noi vai Motors,Colts, lights, servo
motors, solenoid valves, step motor etc..

> Analog Inputs; Két noi vdi nhitng cam bién nhiét do, ap
suat, siéu am, loadcell....... etc

> Analog Outputs: Két noi dé diéu khién: Inverter, Flow
valves, servo motor...etc.

> Ngoai ra con c¢6 cac module giao tiép, truyén thong, dém
tbc d6 cao...vv
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DIGITAL INPUT MODULES

»Nhitng PLC co nho (S7200): Ngb vao thuong duge tich hop san voi
CPU.

»Nhitng PLC ¢ 16n (S7300, S7400): Ngd vao thuong duoc thiét ké
dudi dang cac module.

»C6 nhiéu cap dién ap ngd vao khac nhau tly thudc vao loai module va
hdng san xuat

s Ve 5 Vde (TTL)
00-120 Vac ~00-240 Vac
0-60 Ve i
2-24 Vac/de o
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CAU TRUC MACH NGO VAO CUA MODULE SO

+5v Q

e

Ba
+ - A RN . optocoupler
o—r—W T — — —

DC 2.’; : : TTL

input ra g o ~

I I
COM . S

hot A A
°t 0N +5VQ
AC /, optocoupler _—
: A ( =
input \f \.,'\—T /<l —
|
— . | SZ.>
neut. C}/\t‘“"f \ ? :
)| [

Mach dién ngd vao so ciia PLC Siemens
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CAU TRUC MACH NGO VAO CUA MODULE SO

INO +5V
ER L= B 2 ¥ Al
Y 1 T 7 -
GND — T T
ControlLogix  Display
Backplane
Interface
+5Y
IN-0 I
> WA——— ﬁ
GMD-0 é
2 K T * ' H.I_._ ]
GND —= 1 T T
ControlLogix — Display
Backplane
Interface

Mach dién ngd vao so ciia PLC Rockwell
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CAU TRUC MACH NGO VAO CUA MODULE SO

MoXy FomX
3k | I :
¥ —w—bu 1k -
. ' . ! L ' MW o
g | |8 :
a i ' il |
'ﬁf)ﬂ(-ﬂ E : : T ;}4' - R2 i
£ 610 Q : | E l
= — poow 1 =N » 0 CoM

XMt X7 R1=5.1k0 R2=3k()
From X8 R1=5.6k0) R2=1k)

Mach dién ngd vao so ciia PLC Panasonic
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CAU TRUC MACH NGO VAO CUA MODULE SO

Nhan xet:

>Tat ca cac ngd vao ctia PLC déu cach ly.

»Dong ngd vao khoang 10 dén 20mA.

> C4c loai PLC khac nhau c6 thé str dung day dién ap
ng0 vao khac nhau.

»>Mot nhém cac ngd vao thuong duoce noi chung mot
duong tin hiéu.

> C0 thé két noi ngd vao cua PLC theo kiéu Sinking
hay Sourcing
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KET NOI NGO VAO CHO MODULES

Két noi Sinking/Sourcing cho module ngé vao DC

+DC (Sinking) +DC (Sinking)
- DC (Sourcing) - DC (Sourcing)
. |
NO |[-eo— IN16 |2t 4
+—o,0— N1 - o— IN17 —r .
Lo o— N3 = v o 19 BadBEL":
N4 |- N2 |— o
6~%\0~ IN5 o—{ IN21 |
o g bl - N3 |2 [
o] o—
oo 1 | e ot |——- )
+ DC (Sinking) + DC (Sourcing) + OC (Sinking) + DC (Sourcing)
- DC (Sourcing) - DC (Sourcing)
ST , T
—a_o— N9 X —a o N2 N
-0 - —0
Tl Sl _0,4°~i i a7y
TRl ol gy ol ) Bkl _:f
v 2 Y 2
e el T
+ DC (Sourcing) + DC (Sourcing)
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KET NOI NGO VAO CHO MODULE SO
Ex1: Két n6i cam bién ¢6 ngd ra PNP v&i module ngd vao so

eBR(P)100-DDT-P / BR(P)200-DDTN-P / BR(P)400-DDT-P
eBR20M-TDTD2-P / BR20M-TDTL2-P (Receiver)

PNP open collector output
Photoelectric sensor circuit

Connection

| (Brown) +V
1ot i

oo b d (D-0ON) |
Crver current o L agy :
protection r SEEL

1

Max . 200mA

ﬁ IBlack) Output ‘ -
et ;
Lioad (L—ON)
i (Blue) OV

: (White) Control

|

"
ra

|
M
[
=
I
2

Wain circuit

O

10k &2

2
-0
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KET NOI NGO VAO CHO MODULE SO
Ex1: Két n6i cam bién ¢6 ngd ra PNP v&i module ngd vao so

UTE_EEF_AD 9-2014
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|

I Q 220VAC

@ (1M IL |@ 1h

o |0.0 0.0| @ KTVAO a1 {}“"‘L‘

® 0.1 0.1| @fxuvio a1 Maz 4
—19 |0.2 0.2| @jKIRA Al D A2
T® |03 0.3| @l KuRA Al Dez |

- (0.4 ol @

@ (0.5 ol [ £

@ 0.6 04| @

e | 0.7 0.5| @

@ (oM 0.6 @&

@ |1.0 T|e "

@ |1.1 0.7| @

ol ok 1.0| @

9|13

-2 1.4 ki

8 |13 —| @

@ | M N |@

-@ | L+ Ll| &
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KET NOI NGO VAO CHO MODULE SO
Ex2: Két ndi cam bién ¢6 ngd ra NPN vai module ngd vao so

¢BR(P)100-DDT / BR(P)200-DDTN / BR(P)400-DDT
¢BR20M-TDTD2 / BR20M-TDTL2 (Receiver)

MPM open collector output
FPhotoelectric sensor circuit Conneaction
| (Brown) +V
H 1“’:“‘; T .* .................... .:
: (D—OMN) |
Load :
: (Black]
i Output
-y .
= I’""r s .H._,. +__ |
- : - - T 12-24vD0C |
= : Max. 200mA  — :
= | [ Qwer current X 59y
'E | orotection i ; |
- 1o . (Blue) OV L-ON) |
- . $ _-.. ....................
10k 5 E
A G (White) Contral
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KET NOI NGO VAO CHO MODULE SO

Ex2: Két ndi cam bién c6 ngd ra NPN véi module ngd vao sé

UTE_EEF_AD 9-2014
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14
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|

I Q 220VAC
@ | 1M IL | & 15
Lo [0.0 00| @ VA a1 a2 |
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DIGITAL OUPUT MODULES

»>Nhirng PLC c& nhd(S7200): Ngd ra thwdng dwoc tich hop san
voi CPU.

»Nhirng PLC c& 1&6n(S7300): Ngb ra thwdng dwoc thiét ké dwdi
dang module hoac card.

»C6 nhiéu cap dién ap khac nhau cho cac ngd ra cho cac Module

| 20 Vac

24 Vdc

| 2-48 Vac

| 2-48 Vdc
3Vdec(TTL)
230 Vac
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CAU TRUC MACH NGO RA CUA MODULE SO

- m—o
S
optocoupler =
et === T [} e
: ) : -T- I output
I S |
I I
i — — — O
T
r%— —1—_-;_./‘\/,_0 Note: Some AC outputs will
| ro Telav also use zero voltage detec-
| 3 .-" | output tion. This allows the output
I L) ACDC to be switched on when the
P Ff__ — 'S voltage and current are
effectively off. thus prevent-
TT]E‘ Ing Surges.

1\

Ngd ra sé ciia PLC siemens.

UTE_EEF_AD 9-2014 26 _Phone:0908.248.231


mailto:phuongtv@hcmute.edu.vn

CAU TRUC MACH NGO RA CUA MODULE SO

Simplified Schematic

CHC-00+
+5W { 2
= fsl- CUT-0
L £ .
—— 5 FaN
| B !FITT'-.I ’
| ~—— ControlLogix Backplane Interface OUT-D
Y S Dispha'.r-
Simplified Schematic
+5\ L1-0
P I —
s =
| | — oL
Lzl
I rae
el 4 o

| |--—— ControlLogix Backplane Interface
[ —— Display

Ngd ra sé ciia PLC rockwell
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CAU TRUC MACH NGO RA CUA MODULE SO

[NPN output]
KOtoX3] [FromX4]
Output indicator LED | | Output indicator LED |
M '+ terminal LM | + terminal
g ? o T
) | Cutput temina | I — ) N ' Output terminal ——
5 t Load " sy 15 g Load " syl
2 £ : L o UV DC (| & |4 3 | 1""—‘ - UV
[T CRRF Sl | 3] Wor
B [Iu, - I doid 5| AL s H =% di
EM—H | 2 o | swaavoe E[—F | 2 | Stezavie
i = 1= terminal I || @ 5 1I | = termiral I
[ '—| o . : £ -i 4 cln :
- I il I
.................... ol s e i

Ngd ra s6 NPN ciia PLC Panasonic
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CAU TRUC MACH NGO RA CUA MODULE SO

[PNP output]
Wotovs) ... fromY4]
Qutput indicater LED Output indicator LED
M - terminal

" -
¢ terminal

Outupt terminal | Extemal Outupt terminal | Exemal

Load —® supply i

: F‘nwEIr : |
& Supplyof !

| oad

= J: power . mi® power
a 'S 5 'S Load ——a supply
E E 3 g F'D'HTI T
- ~ o - SUpply o

r (!*:-f@- = —|: \ N = loa L [ﬂl;] = o2t
E|- g - 24V IC E g . 24V DC
o B 1+ terminal L 2 + terminal
= 0 , T — Q

: _—

I

Ng6 ra s6 PNP ciia PLC Panasonic
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CAU TRUC MACH NGO RA CUA MODULE SO

Nhan xét:

»C0 3 loai ngo ra: DC, AC va RL

>Tat ca cac ngd ra clia PLC déu cach ly

»Dong ngo ra khac nhau véi cac loai ngo ra khac
nhau.

»Cac ngo ra thwe té ctia PLC thworng dwoc noi
chung mét dwong tin hiéu.

Tuy vao déi twong tai va ché dé 1am viéc ma
ngwoi str dung chon loai ngd ra nao cho phu
hop.
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KET NOI PLC

Qutputs (30 VDC/250 VAC)

N{-}Eﬁ ﬁ E]
<
L (+)

5
Y

L(+)

000 1

gkl
e
L(+)

Power supply

e

()

SEANENENVESEOEOENEOEOESESEOESEOEORNVENY

%

VAC
0 1 [@& N L a&-zg

A\

QUTPUTS 1L 00 01 02 023 ® 2L 04 05 06 @& 3L 07
S ___,_____———-'—-—___. —_— _____.——-’
| FT— /7 MNote:
\:\ ™ - 1. Actual component values may vary.
2. Connect AC line to the L terminal.
A | 2
-, - k3 = 3. DC circuit grounds are optional.
470 @ ———
l‘I‘\:.'_:
33K
- e
DC 24V iM 00 ©1 02 03 04 05 06 07 2M 1.0 11 12 12 14 15| M L+ DC
INPUTS | SENSOR
I@@@@ OO0 O OO OO =
i

/[ [/

j

+_|_

24 VDC power for input
SENSOrs or expansion
modules (2830 mA)

Inputs (15 VDC to 30 VDC)

Plc nay sir dung nguon AC hay DC?
PLC ngay co ngd ra DC, AC hay RL?

Ngd vao ciia PLC dwece két noi theo kiéu Sinking hay Sourcing?
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KET NOI PLC

24V
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KET NOI PLC

) o
=

la

R T R
TR [POA (L O R
EEEEERE
|
|
@
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il
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1o Io] [o] fof Iof [o] (o] [o] lo| o)

=l
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| °12 D
¥ L 13 24V
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. NOObWN=O
e
H
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|
|
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[
|
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U

Plc nay sir dung nguon AC hay DC?
Ng0 ra ciia PLC NPN hay PNP?
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KET NOI PLC PIEU KHIEN BAI PO XE

I

1M
0.0
0.1
0.2
0.3
0.4

0.5
0.6

0.7

2M
1.0

1.1
1.2
1.3
1.4

1.5

it

|
63 6o s 4666 68606003

I+

1L
0.0
0.1
0.2
0.3

2L
0.4

0.5
0.6

3L
0.7
1.0

1.1

||}—

L1

\/—4.

KIRA Al ||&2

KTVAO a1 D AD |
KNVAQ Al D A2 |

KNRA Al D A2 |

9 99 909 9 9 909 9009

®

@

9

PLC S7-200
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EX3: Nhin xét vé so d6 két noi plc diéu
khién bai do xe nhi€u tang.

Ngudn sir dung cho PLC: AC hay DC?

PLC c6 ngd ra AC, DC hay Relay?

Ngudn cap cho ngd vao 1a bao nhiéu
Volt? Nguon ngd vao dwoc lay tir ddu?

Cam bién dwoc sir dung & ngd vao co
ngd ra la NPN hay PNP?

So d0 két ndi da phu hop chwa? Tai sao?
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KET NOI TAI VOI NGO RA CUA MODULE SO

Ex4: Chon PLC va vé so do két noi dé khoi dong tuan tu 3 dong co AC
3 pha diing timer, ¢é 2 nGt nhan ngd vao.

Ex5: Chon PLC va vé so do két dé diéu khién 1 dong co DC (Ve =
12V, | = 10A) hoat dong theo ché do on_off, ¢6 2 ndt nhan ngd vao.

Khéi dong tuan tw 3 dong co Piéu khién dong co DC

UTE_EEF_AD 9-2014 35 _Phone:0908.248.231


mailto:phuongtv@hcmute.edu.vn

KET NOI TAI VOI NGO RA CUA MODULE SO

EX6: Chon PLC va vé so d6 két dé diéu khién dong co DC

(Vce = 12V, | = 2A) hoat ddng theo ché do ngan han ldp lai( On 5 giay,
off 5 giay)

Y&u cau: Chon loai PLC,ngd vao, ngd ra va v& so do két noi.
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PLC S7200

M_ L «— Top terminal door
= Power terminal

Status LEDs ‘ > —_ Quiput terminal
Cartridge . <+— Front access door

Mode switch

SR Potentiometer

Expangion 1/O connection
Communication ——» +— Bottom terminal door
Port Y T Input teminal

Sensor power

ttttttttttt

444444444444

B¢ diéu khién 1ap trinh S7-200

UTE_EEF_AD 9-2014 37 _Phone:0908.248.231


mailto:phuongtv@hcmute.edu.vn

PLC S7200

mat dién

Pac trung CPU 221 CPU 222 CPU 224 CPU 226
Kich thudc(mm) 90x80x62 90x80x62 120.5x80x62 | 190x80X62
Bo nhd chuong trinh | 2048 words | 2048words | 4096words | 4096words
Bo nhd dit liéu 1024 words | 1024words | 2560words 2560words
Cong logic vio 6 8 14 24
Cong logic ra 4 6 10 16
Modul md ring None 2 7 7
Digital 'O cuc dai 128/128 128/128 128/128 128/128
Analog I'O cuic dai None 16I/160ut | 32In/320ut | 32In/320ut
Bd dém (Counter) 256 256 256 256
Bo dinh thi (Timer) 256 256 256 256
Toc do thirc thilenh | 0.37us 0.37ps 0.37ps 0.37ps
Kha ning lwu trit khi | 50 gio S0 gio 190 gio 190 gig

Thong so6 k¥ thuét ciia PLC S7200

UTE_EEF_AD 9-2014
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PLC S7200

STEP 7-Micro/WiIN 32
% PC/PPI Cable

Két néi PLC v&i PC QUA CAP RS232/485
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PLC S7200

$7-200 CP-2431

7 N ]

Két ndi PLC véi PC ethernet
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PLC S7200

Module 0 Module 1 Module 2 Module 3 Module 4

CPU 224

Process-image 1'O register assigned to physical L'O:

100 Q00 20 Q0 13.0 ATWO AQWO Q30 ATWE AQWY
0.0 QU 121 Q2l 13.1 AW Q3.1 AIW10
02 Qo2 2 Q22 3.2 ATW4 Q3.2 AIW12
103 Q03 3 Q23 33 ATW6 Q33 ATW14
104 Qo4 134 Q34

s Qb3 I3.5 Q3.3

106 Q06 13.6 Q36

07 Qo7 13.7 Q37

110 Q10

1.1 QlLl

11.2

I1.3

14

I15

Cach xac dinh dia chi cAc modue mé rong
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PLC S7200

Vung nha CPU 221 CPU 222 CPU 224 CPU 226
v V0.0=-V2047.7 V0.0=-V2047.7 V0.0+V5119.7 |V0.0-V5119.7
10.0-115.7 10.0-115.7 10.0+115.7 10.0=115.7
Q0.0=-Q15.7 0.0+15.7 Q0.0+-Q15.7 20.0=Q15.7
Vung M MO0.0+M31.7 MO0.0+=M31.7 MO.0-M31.7 | M0O.0-M31.7
dit liéu SM SMO.0=SM179.| SMO.0=-SM179.7 |SMO.0-SM179.7 | SMO.0+SM17
7 9.7
S 50.0=831.7 50.0=831.7 S0.0+-5831.7 S0.0+-5831.7
L LO.0=L63.7 L0O.0=L63.7 L0O.0+63.7 LO.O-L63.7
Timer TO=T255 TO=T255 TO=T255 TO+T255
Counter C0O+C255 C0+C255 C0+C255 C0+C255
Analog None ATWO=ATW30 | ATWO-ATW62 [ATWO-=-ATW6
Vung inputs 2
doi Analog None AQWO=-AQW30 [AQWO=-AQW62 | AQWO+AQ
tuong | outputs W62
Thanh ACO+AC3 ACO+AC3 ACO+AC3 ACD-AC3
nghi ACC
Bo dém toc| HCO,HC3,HC4 | HCO,HC3 HC4 H HCO0O-HCS HC0O-HCS
do cao JHCS C5

UTE_EEF_AD 9-2014
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TRUY XUAT DU LIEU TRONG PLC S7200

Truy cap theo bit: Tén mién(+) dia chi byte (+) e (+) chi so bit.
VD: 10.0, Q0.6, M10.2....

Truy cap theo byte: Tén mién (+) B (+) dia chi cla byte trong
mién.

VD:VBO0, QBO, MB10O.........

Truy cap theo tw: Tén mién (+) W (+) dia chi byte cao cla tw
trong mién.

VD:VWO, QW2, MW4.........

Truy cap theo tw kép: Tén mién (+) D (+) dia chi byte cao cua tw
trong mién.

VD:VDO, QD2, MD4, IDO
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TRUY XUAT DU LIEU TRONG PLC S7200

Access CP1T221 CF1I222 CPU 224 CPU 226
Method
Bit VO.0=V2047.7 VO.0=V2047.7 V0.0=V5119.7 V0.0-V5119.7
ACCESS I00=15.7 I0.0=115.7 I0.0=115.7 I0.0=115.7
Q00=157 Q00=015.7 Q0.0=-0Q15.7 Q0.0=-0Q15.7
MO.O=-M31.7 MO.O=M31.7 MO.0=-M31.7 MO.0=M31.7
SMO.0=SM179.7 SMO.0=SM179.7 SMO.0=SM179.7 SMO.0=SM179.7
S0.0=-531.7 S0.0=531.7 50.0=-531.7 80.0=-531.7
TO=T255 TO=T255 TO-=T255 TO=T255
(0= (255 C0=(255 C0=C255 C0=C255
LO.0=-L63.7 LO0O=L&63.7 LO.0=-L63.7 LO.0=L63.7
Byte VBO=VB2047 VBO=VB2047 VBO=VB5119 VBO=VB5119
ACCESS IBO-1IB15 IBO-=-1E15 IBO-1IB15 IBO-=-1IB15
QEO=QB15 QBO=-0QRE15 QBO=-QB15 QBO=QE1S5
MEO-NMB31 MBO-NME31 MBO-+-NME31 MBO-NMB31
SMBO-=S5MB179 SMBO=SMB179 SMBO-SMB179 SMBO=SMB179
ACD=ACS ACD=ACS ACO=AC3 ACO=-AC3
SBO=-5B31 SBO=5B31 SB0O+-5B31 SB0+=5B31
LEO=-LB63 LBO-LEG63 LEO=-LB63 LBO-LEG63

UTE_EEF_AD 9-2014
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TRUY XUAT DU LIEU TRONG PLC S7200

Word VW0 VIW2046 VWO0=-VW2046 VW0-VWs118 VW0=-VW5118
ACCESS TO=T255 TO=T255 TO=T255 TO=T255
C0=C255 C0=C255 C0=C255 C0=C255
ITWO-=-ITW14 IWO0-IW14 ITWO-=-IW14 TWO-=-IW14
QWO QW14 QWO=-QW14 QWO0=-QW14 QWO0=QW14
MWO-=-MW30 MWO-=MW30 MWO-=MW30 MWO-=MW30
SMWO=SMW178 | SMWO=-SMW178 | SMWO-SMW178 | SMWO-SMW178
ACO=AC3 ACO0=AC3 ACO=AC3 ACO=AC3
ATWO= ATW30 ATWO= ATW6E2 ATWO- ATW6E2
AQWO+AQW30 AQWO-AQW62 AQWO+ AQW62
LWO=-LWe62 LWO-LW62 LWO-LW62 LWO=LW62
SWO-5W30 SWO-=SW30 SWO0-=SW30 SWO-SW30
Constant Constant Constant Constant
Double VDO0-=VD2044 VDO-=VD2044 VD0O-VD5S116 VDO0=VD5S116
word IDO-ID12 IDO-ID12 IDO-ID12 IDO-ID12
access QDO-QD12 QDO-QD12 QDO-=-QD12 QDO-QD12
MDO-=MD28 MDO-=MD28 MDO-NMD28 MDO-MD28
SMDO-=SMD176 SMD0-SMD176 SMDO0-=SMD176 SMDO0-=SMD176
ACO=AC3 ACO0=AC3 ACO=AC3 ACO=AC3
HC0,3.4,5 HC0,3,4,5 HCO0-HCS HCO0-HCS
SDO0O-=SD28 SDO-=SD28 SDO-SD28 SDO-SD28
LD0O-1.D60 LDO0O-LD60 LDO0O=LD6&0 LDO-LD60
Constant Constant Constant Constant

UTE_EEF_AD 9-2014
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LAP TRINH CHO PLC S7200

Drain_5Sol

Areas of Memory
in the CPU

> Két nbi phan ctrng cho hé thong

Opn_Dm_PE Cls_Dm_FB A_Mir_Fbk E_Stop_On
| |
— N i
Dran_5So
$7-200 CPU'\
Qutput
Area E‘,"/ Output
k"
Input o
Area - Input
oaa_O)
o O QO O 0

QU
OO0 O0O0

X

Drain Solenowd

Operator Station

> Viét chuong trinh cho PLC dung phan mém Microwin dung
ngon ngr Ladder, Stament list (STL) hoac Function Block

Diagram (FBD)

> Thiét I1ap két noi gitka PC va PLC

> Dowarleagchurong tanh tir PC dén PLC dé chayohéstidrmg
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CAC CACH LAP TRINH CHO PLC

Thiét ke theo lvu do Thiét ke theo bang trang
(Flowchart Based Design) thai (State Based Design)
e N Start/Stop
\ _J
Operation off puahbutt@ OR I hour timer
i ; power on > a4 /x\
Decision \
Lights of

'O

i Lightson |
on_pushbutton \ /

\

/’.

OR motion detectm _,_,f

i T H—----- __--
[_____ - _——-’1 Disk/Storage o
-

Subroutine

Flowchart Symbols
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CAC CACH LAP TRINH CHO PLC

Lap trinh dwa vao lwu do

."

START "|
y

Open outlet valve
Close inlet valve

"
.-'-

~" start button pushed?

3-'esl

Open inlet valve
Close outlet valve

-
o
o=

s

s
- -
- -
-

T Is tank full?
x"”"l'“i'fé

fstcp button pushed?

1o

no
ves
- Cipen outlet valve
B Close inlet valve
yes

UTE_EEF_AD 9-2014
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1+ Tank Level Control

e
HH & —

H @—
L @—

=10

| e

LL @— e

The general method for constructing
flowcharts

»Understand the process
»Determine the major actions, these
are drawn as blocks

»Determine the sequence of
operation, these are drawn as arrows
»When the sequence may change,
using the decision blocks for
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CAC CACH LAP TRINH CHO PLC
Lap trinh dwa bao bang trang thai

power up

\ reset button ,
service

N L

no cups
OR no cofte
OR jam sensor

",
N
J/ 111akrh /L_l;;er \u
apn _.‘ L
\cnﬁee button pushed thﬁy

coin inserted /m%ern\

CoIns

v\ coln I'E[LlITl

cup/removed

cmn\r\etum right amount

entered

e —

State Diagram for a Cottee Machine
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CAC CACH LAP TRINH CHO PLC
Lap trinh dwa bao bang trang thai
How to create state diagrams?
The most essential part of creating state diagrams is identifying
states. Some is shown below
1. Consider the system
» What does the system do normally?
» Does the system behavior change?
» Can something change how the system behaves?
> |Is there a sequence to actions?
2. List Modes of operations where the system is doing
Identifiable that will be Start and Stop, Keep in mind that some
activities may just be to wait
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CHU KY QUET CUA PLC S7200

Mot chu ky quét cia PLC
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CHU KY QUET CUA PLC S7200

Read Input (BPoc ngd vao): PLC doc trang thai cua toan bd
cac ngo vao va chwra vao bé dém ngo vao.

Execute Program (Thwc thi chwong trinh): PLC dwa vao cac
trang thai ngd vao trong bd dém dé thuc thi theo chwong trinh
da dwoc lwu trong bd nhé, két qua thwe hién lwu trong bd dém
ngo ra.

Diagnostics Communications (Chan doan va truyén thong):
PLC tién hanh chan doan 16i va kiém tra qua trinh truyén

thong.
Update Outputs (Xuat két qua): PLC xuat két qua trong vung
| | Read Execute | Diagnostics Update | Read Execute | Diagnostics Update '

Inputs | Program | Commumcations | Cutput | Inputs | Program | Communications | Output

N\ \»
PLC Secan PLC Scan
L LT LT T L T e 1 T T e T
'\ ranges from <1 to 100 ms are possible
FLC Turnz On

UTE_EEF_AD 9-2014 52 _Phone:0908.248.231


mailto:phuongtv@hcmute.edu.vn

s

Phycic :
al Phycical
input Output

CHUK
I
I
I
I

-
I
e
_
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LOI LAP TRINH

>Néu mot ngd ra dwoe str dung trong nhiéu
ladder khac nhau thi viéc thwc thi logic khong
dung.

»Khi hai network s&r dung chung mét ngo ra thi
network dirng trwdc xem nhw khong dwoc thwe

- &2
\_/
d AN

/ \_
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TAP LENH PLC

Nhém lénh vé bit

Nhom lénh tang, giam dir liéu
Nhom lénh so sanh

Nhom lénh Timer

Nhom lénh Counter

Nhom lénh toan hoc

>Lénh ve th&i gian thwe

»>Lénh sty dung chwong trinh con
>Lénh str dung chwong trinh ngat
»Lénh xw ly tin hiéu Analog
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TAP LENH S7200

Nhom Iénh veé bit.
Lénh vao ra.

MHetwork 1 Hetwork, Title
{F | Metwark, Comment
__.E}_ STOP_DC:0.0 FORWARD:01 REVERT:I0.2 kT:00.0
o | | | l | | r
e — e . . L
1
KT:Q0.0
| l
| I
REVERT:I0.2 FORWARD:101 kM:G01
| l | ;| r
| I | | L
K001
| l
| I
®
L ]
24 Volt DC
220 VoIt AC Symbol Address Comment
(f———— ® FORwARD 101
kM Lo
kT L0.0
REWVERT 0.2
STOP_DC 0.0
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TAP LENH S7200

Nhom Iénh veé bit.

Lénh SET, RESET: batgiatringdbralén 1
hodc x6a ngd ra vé 0 khi I&nh thwe hién. S6
bit dwoc SET hodc RESET tir 0 dén 255.
Vung nhé sty dung dwoc véi [énh SET va
RESET: Q,V,M,L..
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TAP LENH S7200
Nhom Iénh ve bit.
Lénh SET, RESET. ...

|
SMO0 5TOP DCI00 KN:QD0.1
|| |71 ¢
- - (R)
Ty Z
FORWARDIO1  REVERTI02 KN:Q0.1 KT-80.0
= |1 [, 1 [, 1 ¢
e 1 | . . (s)
KN:Q0.1
¢
(r)
1
REVERTIOZ  FORWARDAID1 KT:80.0 KN:QD.1
|1 |, 1 [, 1 ’
1 | . . (s)
KT:00.0
¢
(R)
° { 1
24 Volt DC 220 Volt AC Symbal Address Comment
] = FORWARD 1
KN Q01
KT Q0.0
REVERT 02
5TOP DG 0.0
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TAP LENH S7200

Nhom Iénh vé bit
M6t s tiép diém dac biét.

100 000 E 100

— ) " s

m.nl . fum LD 100
ED

— ) © ool

100 (0.2 LD 100
H ()

Q02

UTE_EEF_AD 9-2014 59
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TAP LENH S7200
Nhom 1&énh vé bit.
M6t so tiép diém dac biét.

Special Memory Bite

SMO.O  AlwaysOn SM1.0 | Resultof operation =0

SMO.1 First Scan SM1.1 Overflow or illegal value

SM0.2 | Retentive data lost SM1.2 | Negative result

SM0.3 Power up SM1.3 Division by 0

SM0.4 30soff/30son SM1.4  Table full

SM05 1 05soff/05son SM15 | Table empty

SM0.6 Off 1 scan/on 1 scan SM1.6 BCD to binary conversion error
SM0.7 Switch in RUN position SM1.7 ASCII to hex conversion error
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TAP LENH S7200

Nhém so sanh:

INT=IN2  IN1>=IN2 IN1<=IN2 A= { = T
INT=IN2  INT<IN2  INT<>IN2 » 1

<= <=| <=D <=F
*»B =l =D >R
<R <| <[} <R

Lén so sanh lay gia tri IN1, so sanh véi gia
tri IN2. Néu théda mén phép toan so sanh thi
tiép diém so sanh dong lai.

Lwu y: IN1 va IN2 phai cung kiéu di liéu

UTE_EEF_AD 9-2014 61 _Phone:0908.248.231


mailto:phuongtv@hcmute.edu.vn

TAP LENH S7200
Lénh vé Timer

E o TimetType  Resolution Maximum Value Timer Number
il - TONR s WIiTs (056mn) |T0,T8
I, o e foms WISls  (Gdomn) | THOTA T65H0TES
L f00ms WiTs  (B46mn) | oo T3, TN TS
= TNTOF | ims | RJls (0%6mn) TR |
: poneete) - WIS pdomn) | TE0TH 07 TIO
| . f00ms WiETs  (BASmn) | THTHo TR, TION o T2
ZzZz% | T Delay = PT*D0O phan giai

Txxx: TO—=T255
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TAP LENH S7200
On-delay Timer : TON

Metwork 1 Network 1 /100 ms timer T37 times out after
10.0 137 (10 x 100 ms = 1s)
_| = M TOMN /10.0 ON=T37 enabled,
//10.0 OFF=disable and reset T37
+104PT 100 s LD 10.0
TON T37, +10
Network 2 //T37 bit is controlled by timer T37
Metwork 2 LD T37
T37 Q0.0 _ Q0.0
Timing Diagram
10.0 | | | |
1s -
<o p

Maximum

current = 10 e ettt value = 32767

T37 (current) —1

T37 (bit) |—|

TON: PBwoc x6a boi Iénh Reset hoac

D | §SEErAP 9-2014 63 _Phone:0908.248.231



mailto:phuongtv@hcmute.edu.vn

TAP LENH S7200
On-delay Timer : TON

Example: SIMATIC Self-Resectting On-Delay Timer

Metmork 1 Metwork 1 10 ms timer T33 timmes out after
b0.0 133 100 x 10 ms = 1s)
— | N ToM /MO0 pulse is too fast to monitor
[fwith Status view
1004 FT 10 "“J LM MO.O
TOMN T33, +100
Metwork 2 [fComparison becomes true at a
[frate that is visible with Status view.
P JTurn on Q0.0 after (40 x 10 ms)

[or a 40% QFF/S0% ON waveform

T2 Qoo
— s — 3 LDW== T33, +40
i = Q0.0
Metwork 3 [T33 (bit) pulse too fast to monitor
Network 3 Jheeith Status view
/f/Reset the timer through MO.0 after
| T33| :""1”:] [fthe (100 x 10 ms) period
LIy T33
= MO0
Timing Diagram current = Tl-m-— - — —-—-
cument = 40 R
T33 {eurrent) | 0.4si 0.8s
i -
T2 (kit) !
MO0 i
0.0 — e
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TAP LENH S7200
Lénh vé Timer: TONR

LAD FBD
‘ Iz.1 T2 T2
| | 117 TONR TONR
‘ Lo Iz2.1—IN
10 4 PT +10— DT
STL
LD Iz2.1

TONER Tz, 10

Timing Diagram

Iz.1 4|—| |
I F [
1 ! 1

_ -7 Maximum
A value = 32767

PT=10

T2 (current) :/

Tz (bit) |

TONR chi dwoc x0a boi Iénh Reset
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TAP LENH S7200
Retentive On-Delay Timer: TONR

Examiple: SIMATIC Aetentive On-Dalay Temmser

Hiatwsmk T Mermrork 1 S0 msE TOMR timer T1 timees ol at
na T1 P T={100 = 10 ms=135})
i i TOHR LD 0.0
TOMNR T1, =100
=100
Metwork 2 OT1 bit is comrolled by tinmer T
STuamms OO0 om after the mer accumulates & botal
Hoff 1 second
KHumbwazmb &
T1 ano I_‘D TE:IZI o
—  —C 3 -
Metwork 3 OTOMNR timers must b= resst by & Aeset instruction
Lheith a T address
H"t"""';"‘ 2 . IMResets mer T1 (currert and Bit] wien 101 is on
1 1 h
LD 0.1
— < 72
" R T, 1
Timamng Diagranm .o
oOE = 04 = =
- - = -
oty — __ 3 _ . 1 _ L e @&, .-'""
o et — — /
T Caarmerwd s |
T1 (bE], SHLO [
101 Reset]
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TAP LENH S7200
Off-Delay Timer: TOF

Example: SIMATIC Cff-Delay Timer

Matwork 1 Metwork 1 M1 0-ms timer T33 times out after (100 x 10 ms = 13)
10 T4 0.0 ON-to-OFF=T33 enabled
—| i IN TaF /0.0 OFF-to-OMN=disable and reset T33
LD 10.0
+00=FT 10 me TOF T33. +100

Network 2 [Mimer T33 coentrols (10.0 through timer contact T33

LD T33
Metvwoik 2 — Q0.0
133 O
Timing Diagram 0.0 !7' | |
: I 15 0.8s
' - : b

current = 100 ——

AN

T33 (cument) ¢

T33 (bit) Q0.0 —J I
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TAP LENH S7200

EX1: Viet chwong trinh theo yéu cau:
Nhan Start: Q0.0 chay nhw H1, Q0.1
chay nhu H2

Nhan Stop: Q0.0=Q0.1=0

H1 H2
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TAP LENH S7200

EX2: Mach KDTT 3 dong co

>Nhan nat khéi ddng cho ddng co B1 chay,
sau 5s cho phép van hanh b2.
»>Nhan nut kh&i ddng cho ddng co B2 chay
dong thoi Itc nay déng co B1 nglrng, sau
10s thi cho phép van hanh dong co B3.
»>Nhan nut kh&i ddng cho ddng co B3
chay dong thoi dong co B2 ngirng.

>Nhan nut dirng thi bat ky déng co' ndo
chay cling phai ngirng.
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TAP LENH S7200
Lénh vé Counter

Cararac

== | C6 3 loai bd dem

CTU: Pém lén

=7 | CTD: Pém xuong

1, CTUD: Pém lén/ xudng

ODmm O=r

0

v IV IV [V
221 222 224 226
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TAP LENH S7200
Lénh vé Counter: CTU

0.0 C4D
— | CU €TV B L
o
0.1
— | R .
2
+h PV <40 ! 1

CUETIIIEI:I:I:]C,| 0
SN i I i

CTU: Pém Ién khi c6 xung canh Ién
Khi C_Word >= PV thi C_bit tac dong
Pé x6a Couter: TAc ddong chan R hoac
dung lénh Rset.
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TAP LENH S7200
Lénh ve Counter: CTD

LAD 13.0 | | r_l_____j_l_J_1

Down . . . : : ! , :
I3.0 cs0 : [—:|—

— }b——c  em : , b

I1.0 : ' < 5
A —{uw 2 - -
;: 50 - | " C o
ent) ' : '
Bt - ! | '
CE‘J S : | '
{bit) ! '

CTD: Pém xuong khi c6 xung canh |én
Khi C_Word =0 thi C_bit tac dong

Peé nap gia tri cho Couter: Tac dong chan
LD.
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TAP LENH S7200

EX3: Viet chwong trinh theo yéu cau:
Nhan Start: Q0.0 chay nhw H3, thuc
hién 5 chu ky roi dirng. Q0.1 chay nhw
H4, thwe hién 10 chu ky roi dirng

H3 H4
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TAP LENH S7200
Read Real Time Clock and Set Real Time

St ¢keal Time Clock: Pat thdi gian cho PLC

™ 1 N
— Inputs/Outputs Data Types Operands
READ:_RT( T BYTE 1B, QB, VB, MB, SMB, SB, LB, *VD, *LD, *AC
= EM EMC =
47 T T+1 T+2 T+3 T+4 T+5 T+6 T+7
Year: Month: Day: Hours: Minutes: Seconds: 0 Day of Week:
00 to 99 01 to 12 01 to 34 00 to 23 00 to 59 00 to 59 Oto 7*
READ_RTC
*T+7 1=Sunday, 7=Saturday
0 disables the day of week.
T Byte Description Byte Data
0 year (0-99) current year (BCD valus)
1 month (1-12) current month (BCD wvalue)
2 day (1-31) current day (BCD value
3 hour (0-23) current hour (BCD value)
4 minute (0-59) current minute (BCD valua)
5 second (0-59) current second (BCD wvalue)
6 00 reserved — always set to 00
i day of week (1-7) current day of the week, 1=Sunday (BCD wvalue)

UTE_EEF_AD 9-2014
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CHUONG TRINH CON(SUBROUTINE: SBR)
—

Meain routine  Subroutine

instructionl SBRO

instruction? Call SBR1 SBR1
Instructionl

instruction3 e
Return Malin Instruction_n

Call SBR?2 SBR2
instruction10 Instruction_1

Return Main
Instruction_n
RET

Instruction_n SBR3.....

—V
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CHUONG TRINH CON(SUBROUTINE: SBR)
Cach s dung SBR
> Thuwe hién nhitng cong viée cd tinh chat Lip
lai.
»Thwe hién mot cong viéc cu thé trong mot
chwong trinh lém
>DEé theo doi, kiém tra va chinh sira chwong
trinh.
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CHUONG TRINH CON(SUBROUTINE: SBR)
Pic diém ciia SBR:
»>SBR chi thyc hién chuong trinh viét trong no
kKhi duoc goi.
>C0O thé goi SBR tir Main hay tr mdt SBR
khac.
»Khi khong duoc goi thi cac gia #ri trong SBR
dwoc gitr nguyen.
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CHUONG TRINH CON(SUBROUTINE: SBR)
SBR ¢0 2 dang:
»Chuong trinh con st dung bién toan cuc:
,Q,V,M,SM, T,C,ACC
»Chuong trinh con sir dung bién cuc bd: L
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CHUONG TRINH CON(SUBROUTINE: SBR)
SBR sir dung bién toan cuc: 1,Q,V,M,SM,T,C,
ACC.
Cach thwe hién:
»Tao chuong trinh con, dat tén theo chirc nang
> Khai bao bién
>Viét chuong trinh con theo yéu cau
>Kiém tra diéu kién dé goi chuong trinh khi can
thiét.
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EX1: PIEU KHIEN BE NUO'C DUNG SBR
Tao chwong trinh con va dat tén

Cut Cirl+%
;l Copy Ctrl+C
Delete k Interrupt
Metwork 3
| Rename
Import...
}:l Export...
Properties... |
<[ [m]\ Main ) sBR_0 ATRT 07 [ K Cut Ctrl+x

o " H Copy Ctrl+C
Dat ten :

Delete 3
Metwork 3
| N |
Import...
H Export...

Properties...
1 | * | H \M.&IN ;‘gEBH_Wr
—_—

-
-
x

% MaIN A Tank_control £ INT_0 f |
Y USER1 A POU Symbols f _Phone:0908.248.231
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EX1: PIEU KHIEN BE NUOC DUNG SBR
Khai bao bién sir dung

File Edit PLC Debug Tools Windows Help
[ = TR
v Ladder
||t | R0 sy
- rrogramztor B
Symbalic Addressi Ctrl+y Symbol Table 2
— v Symbuolic Addressing + Status Chart
f g Symbol Table k Data Block — :
— v Symbal Information Table Ctrl+T System Hlock : AH E',,Trmb.ﬂl Table
v PO Comments Cross Reference |
,g v Metwork Comments Communications |
Set PG/PC Interface |
Toolbars r =
Frame , SUBROUT Syrmbol
: Bookmarks 3 I’% 1 H_L”"-"”T ||:||:|
Stotus (R E L_LIMIT I0.1
3 i1 PUMP L0.0
L o
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EX1: PIEU KHIEN BE NUOC DUNG SBR
Chuong trinh diéu khién

Metwork 1 M etwork, Title [ Network 1
SBR_ROUTIME
tAIN ROUTIMNE I =
SO0 -~ I SO0 L_LIMIT:10.1 PLMP:O0.0
: ank_contro | | | r
|_ I — | 1| (s5)
ERM 1
I H_LIKIT:10.0 PLMP:O0.0
| l r
| 1 (r)
1
I Symbal Addrezs Commert
H_LIKIT 10.0
I L_LIMIT 10.1
PUMP Q0.0
|
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CHUONG TRINH CON(SUBROUTINE: SBR)
SBR sit dung bién cuc bo: L
Cach thwe hién:
»Tao chuong trinh con, dat tén theo chirc nang
> Khai bao bién cuc bo.
>Viét chuong con trinh theo yéu cau

>Khai b4o bién va viét chuong trinh trong
MAIN
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EX2: PIEU KHIEN BE NUOC DUNG SBR
Tao chwong trinh con va dat tén

Cut Cirl+%
;l Copy Ctrl+C
Delete k Interrupt
Metwork 3
| Rename
Import...
}:l Export...
Properties... |
<[ [m]\ Main ) sBR_0 ATRT 07 [ K Cut Ctrl+x

o " H Copy Ctrl+C
Dat ten :

Delete 3
Metwork 3
| N |
Import...
H Export...

Properties...
1 | * | H \M.&IN ;‘gEBH_Wr
—_—

-
-
x

% MaIN A Tank_control £ INT_0 f |
Y USER1 A POU Symbols f _Phone:0908.248.231
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EX2: PIEU KHIEN BE NUOC DUNG SBR
Piit tén bién va viét chwong trinh sir dung
trong SBR

| -------------- A d e R
Syrbal | “ar Tupe | Drata Tupe |
LO.O  |L_LIMIT IM BOOL
L0 H_LIMIT IM BOOL
IM
IH_OUT

LO.2 |PUMP oauT BOOL
| SUBROUTIME CORMBMEMTS
MHetwork 1
[ SER_ROUTIME

SkO.0 HL_LIMIT:LO.O HPUMP:LO.2

| | | | { s )

I | I o
1
HH_LIMIT:LO HPUMP:LO.2
| | r
1 (R
1

Metwork 2
[l
Metwork 3

3 [* [*]% MalN h Tank_control £ INT 0 7 . _Phone:0908.248.231
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EX2: PIEU KHIEN BE NUOC DUNG SBR
Khai bao bién va lap trinh cho Main

I Metwork 1 Metwork, Title
'l"'E"'I"'H"'I"'#'I [MaIN_ROUTINE
.;EI |'E:| | 5_','ITI|IIIII| | Addiess | SM0.0 Tank_contral
e I —l I—EN
1 1 |L_LIMIT_SEMS0R |0.00 [
2 1 |H_LIMIT_SENS0R 0.1 [l L_LIMIT_SE™:10.0
3 1 | FUMP_OUT o I LLIMIT
H_LIMIT_SE~:10.1
I H_LIKIT
I PUMPFPUMF_OUT:Q0.0
[
|
Swrnbal Address Comment
H_LIMIT_SEMSOR 0.1
L_LIMIT_SEMSOR 0.0
PURMP_OUT G0.0
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XU LY TiN HIEU ANALOG CUAPLC

So do6 khdi card giao tiép tin hiéu vao/ra analog cta PLC

ANALOG INPUT/
ANALOG SIGNALS OUTPUT MODULE ANALOG OUTPUTS

~OMMUNICATIC 0mATO 20 mA
OmATO 20 mA A4 mATO20mA
4 mMATO 20mA
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XU LY TIN HIEU ANALOG CUAPLC

So d6 mach két ndi ngd vao tin hiéu analog
A - EM 235

M i GAIN ADJUST
2 =
B- M i
- R nstrumentation |
TC AMP
o —1 =¢ BUFFER
F = +C
- I AD Converter
B- ~ /
VH‘“’"" A=2
1 0
C+ AV
AC R Lg REF_VOLT
I — +
Rloop - _|_ G Buffer
C- AW - -
H .l‘l:'l.=3
Offset Adjust
D= W -
R
RD C
% H —C
Rloop = T C
D- g
"v"gv A=
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XU LY TIN HIEU ANALOG CUAPLC

So d6 mach giao tiép ngd ra tin hiéu analog

+24 Volt
R % 100 %

Voltage-to-current converter

=]

lout
0..20 mA

— Wref

D/A converter \ +
/ Y '_\ Vout
pata 1t [T o -10.. +10 Volts
Digital-to-analog converter R
TATAY

1/4 R % \oltage output buffer
A"
M
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XU LY TIN HIEU ANALOG CUAPLC

Két ndi tin hiéu vao/ra analog module analog

EM 235 Analog Combination
4Inputs/1 Output

(6ES7 235-0KD22-0XA0) e o Th.
Voltage || | 3 Wire Sensor Integration
Unused [D-EnmA 4-20mA
| M 1 Signail
\ [ [
Transducer Lo
NSNSV SISV
or Sensor
[ RA A+ A- RB B+ B- RC C+ I- RD D+ D- | Monnit
250 Ohms (built-in) g8 ma
mi uilt-in
[m_ - L ][mo wvo 1o |[Gaid[oteet]|  Configuration | SEH_EGF
]
OOV ck v
HEEEEN
L. o= g
==
p— = —
L
24 =
VDC
Prwar
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XU LY TIN HIEU ANALOG CUAPLC

Két ndi tin hiéu vao/ra analog module analog

EM 235 Analog Combination
4Inputs/1 Output

(BES7 235-0KD22-0XA0) ¢ P%“”E”L "
Voltage || I
Unused I 0=-20mA, 4-20mA
\ L[
SVIGVIGNISSISVIGNIGNISNIANIGN IS .
Natural Gas Turbine Flow
| RA A+ A- RB B+ B- RC C+ I- RD D+ D- | Meter 4~20mA
250 Ohms (built-in) /Z/
(M L= L][mo vo 1o ||Gairf|Oftsst]  Configuratian | A2007 | + !
oooooe| || || | & et
= i Signal 4-20mA T
I . >
= _'" ;;é% : Receiver
L1 - |
24 = i I
P | ==
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XU LY TIN HIEU ANALOG CUAPLC
Két ndi cam bién ap suat co6 ngd ra la dién ap v&i module ngd
vao analog

Operation > A, Brown
indicatar Mgl T O +V
| ||" ™ Load
P 1
\T’ White (OM/OFF
Main j V\hite (ONOFF)
circuit ] i
_J\ Black (linear output}
I |
1 Load
Blue
: O ov

UTE_EEF_AD 9-2014

92

SN SIS

RC C+ C- RD D+ D-

REB B+ B-

= Lo L]

250 Ohms (built-in)

| RA_ A+ A-

—

Configuration

I::_][E‘-aurﬂtmsat”

<+ || Mo vo
219l %) %%,

|=-

[

(e

LOAD

=

LOAD

=
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- XU’, LY TiN HIEU ANALOG CUAPLC
Két ndi cam bién siéu am, do khoang cach c6 ngod ra dong dién
v&i module ngd vao analog

Rated operating Qutputs Ordering no.

dist. (S )

200-2000 mm 0-10V UA18CLD20AKM1TR
200-2000 mm 0-10V UA18CLD20AKTR
200-2000 mm 4-20 mA UA18CLD20AGM1TR
200-2000 mm 4-20 mA UA18CLD20AGTR

Wiring Diagram

1 BN +
.
8 4 BK
5 PK I : Teach-in
_/_ (GY) |
|
| L o
3BU -

UTE_EEF_AD 9-2014

SN SIS

—

RC C+ C- RD D+ D-

REB B+ B-

= Lo L]

250 Ohms (built-in)

| RA A+ A-

1=
s
8 L
| O
B
o]
=
% LOAD
o ® AN
LOAD
il © W
g Q
4 O {
4O "“ .0
= N>
EINN ;
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XU LY TIN HIEU ANALOG CUAPLC

Két ndi Thermocouple vé&i module analog

Temperature Ranges (°C) and Accuracy for Thermocouple Types

EM 231 Analog Input Thermacouple, 4 Inputs e

(6ES7 231-7PD22-0XA0) D o Type J Type K Type T Type E Type R, S Type N +B0mV
/\ /\ A /'\ T k12 ; = TR T
LI B COE I C O t 1 t t
- - ——~1 kFI || 1EFF 94.071mV
,_,_._j - E - OR
- I 27649 &CO1 80.002%my
27648 BCO0 t aimV
QOVVDD0P00DP . _
17680 4510 ¥ 116B.0°C

[ A+ A- B+ B-C+ C-D¢ D-+ + £ %]

EN 231 13720 J508 1372.0°C 1
W
. . OVEITangeE

13000 j2ce + 1300.0°C 1300.0°C

MR

e ]
[m i )& 3 3 4] [ Configuaion | T30 ST e 1
0000000 lpppnnnnnl| s a0 : T
| L 4000 677G AD0.0°C A00.0°C
_'_I_ .1 o 0.1°C 0.1°C 0.1°C 0.1°C 0.1°C n.1°C 0.0029mV
24 VDG 0 0000 0.0°C 0.0°C 0.0°C 0.0°C 0.0°C 0.0°C 0.0mV

power

"0F = Overflow: OR = Ovemange: NR = Normal range; UR = Undesrange; UF = Undesflow

1 indicates that all analog values greater than this and below the open wire threshold repon the overflow data value, 32767 [0n7FFF).
| indicates that all analog values kess than this and greater than thie open wire threshold repor the undesflow data value, - 32768 (0xB000).
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XU LY TIN HIEU ANALOG CUAPLC

Két ndi RTD v&i module analog

Temperature Ranges (*C) and Accuracy for the RTD Module

EM 231 Analog Input RTD, 2 Inputs

(6ES7 231-7PB22-0XA0) PeB0 | o0 | N1 | o ootz | ooouze
= = s | v | oo | DS PR WG KR am | ww | o
&GOST | PH00, | LG-Ni1000 Cutld | Cul00
. 0.003850 | Pt500 Cus00 | CuS00
—— ['_ 32767 TFFF
E__ l — — 3£T6R TFFE
I 3251 TEFF
27640 &CO1
ool ||| wm
25000 B1AR
18000 4650 Over-
| A+ A- a+ a- B+ B- b+ b-+ + + +] Merse
=M 231 15000 3A08 t
W 12650 3206 1295.0° C
11000 2AF8 t t T00.0°C
/ﬂ T — | 10000 2710 0000°C  1000.0°C
v o [T £ L I][ Configuration r |0 213 BSO.0F C
&000 1770 B00.0° C t
XXX X%, 120 0c30 t N2 C N
1INl 2950 DHEE 205.0°C o
2600 0A28 260.0° C M
2500 08C4 250.0F C t t |
= 2400 %0 t MOCFC  2400°C N
Y1 2124 YT nasc A
L =T 2000 100 00 C  200C L
24 VDC 1800 108 TB0.0° C
power 1 0001 01" C 01 C 0 c  0FC  01PC 01FC 01FC 01°C R
0 0000 00 © 0fF © 0FC 0FC OPFC 0FC 00°C 00°C A

UTE_EEF_AD 9-2014

OF = Owerflow; OF = Over range; NR = Nominal range; UR = Under range; UF = Underflow
t or | - All analog values excesding the limits will report the out of range value, 32767 [0xTFFF).
1Accwracy decreases below -250 Cioas greatas 7 C.

Accuracy may deviate up to +/- 1.5% of full-scale when subjected to severe RF interferences such as specified in the generic immunity standard

EN 61000-6-2.
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XU LY TIN HIEU ANALOG CUAPLC

Két ndi tin hiéu ngd ra cho module analog

‘R i 0 HIR: R
H@ SIS RS e S D H
LMO VO 0 M1Vl I M2 V2 12 M3 V3 2|

EM232 AQx4x | 2 Bi
242-0HF 32

M L+li.llimLi-lE
i@@@@@@@@@@ S

24VDC
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XU LY TIN HIEU ANALOG CUAPLC

Chon tin hiéu vao va tdm do cho module analog EM231
EM231

“oltage transmitter
e

o Unused input

Current transmitter

{ i’“\.
R

NANENESESASVENANEN AN ROV

[ RA A+ A—- RB B+ B— RC C+ C— RD D+ D—|

— EMZ31
~_ — Ald
—_
_——'_'_'_'_F_\___‘—\—_
e T — — ____,_,—'—'—"_'_'_F-_- _\_\___\___‘—‘——__\___\_____
[Mm L+ L+ ]| = . * | Gain || Configuration |
rmrnrarar
6‘; ~F L A

| \T/— L Mot used

24 %DC power and
common terminals

UTE_EEF_AD 9-2014

ooocoo

oooooooo

ARAAAAA A

S| EAEAAA

1 2 3 4 5 6

DIP ON T

Fixed Terminal Block

Gain Configuration

_Phone:0908.248.231
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XU LY TIN HIEU ANALOG CUAPLC

AARARAGN

AABARA

1 2 3 4 5 6

Ton
JOff

Chon tin hiéu vao va tdam do cho module analog EM231

===== DIP ON T
Fixed Terminal Block Gain Configuration
Unipolar
SW1 SW2 W3 Full-Scale Input Resolution
OFF ON 0to 10V 25 my
ON OtobY 1.25 mv
OM OFF
0to 20 mA 5pA
Bipolar
Full-Scale Input Resolution
sSW1 sSw2 SW3
OFF ON thY 25 my
OFF
ON OFF +25V 1.25 mY

UTE_EEF_AD 9-2014
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XU LY TIN HIEU ANALOG CUAPLC

Chon tin hiéu vao va tdam do cho module analog EM235

Current transmitter

Voltage transmitter ‘D

@ Unused input

SANEWNENVANANENESENACVANERN

| RA A+ A— RB B+ B—- RC C+ C- RD D+ D- |
EM235

e TTT— Al4/AQ1 ___—
— Aemal
_'_______,_.-—--—-.________-
-—-—-_H"-.-“_‘-‘_\-.-'-.-‘--'.-._'-_'_'_ T —_h--_--“"-——._

I M L+ -|—|| MO VO 10 ”Galn”Dﬁset” Configuration |—H

2a)
- 1 8y
- — o

AAAAAA | B2R0088 s

Fixed Terminal Block Gain Offset  Configuration
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UTE_EEF |

XU LY TIN HIEU ANALOG CUAPLC

Chon tin hiéu vao va tdam do cho module analog EM235

ol © TOn
alala]a]a]s QOBAAA (.o
2 3 4 5 6
DIP ONT
Fixed Terminal Block Gain Offset  Configuration
Configuration Switch
Full-Scale Input Resolution

1! 3 = 7 9 11

OoN ON OFF ON OFF OFF 0to 50 mV 12.5 uVv
ON ON OFF OFF ON OFF Oto 100 mV 25 uVv
OoN OFF ON ON OFF OFF Oto 500 mWV 125 uVv
ON OFF ON OFF ON OFF Ote 1V 250 uVv
OoN OFF OFF ON OFF OFF Qo5 WV 1.25 mV
ON OFF OFF ON OFF OFF 0to20 mA? SuA
OoN OFF OFF OFF OoN OFF Oto 10V 2.5 mV
OFF ON OFF ON OFF OFF +25 mV 125 uV
OFF ON OFF OFF OoN OFF =30 mV 25 uv
OFF ON OFF OFF OFF oN +100 mV LI NTAY
OFF OFF ON ON OFF OFF +250 mV 125 uVv
OFF OFF ON OFF ON OFF +500 mV 250 uVv
OFF OFF ON OFF OFF oN 1V 300 uv
OFF OFF OFF OoON OFF OFF F25V 1.25 mV
OFF OFF OFF OFF OoN OFF +5V 2.5mV
OFF OFF OFF OFF OFF o =10V SmV

-\

31
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XU LY TIN HIEU ANALOG CUAPLC

Gié tri s6 chuyén d6i ngd vao ctia module analog

MSB LSB
15 14 3 2 0
AW XX 0 Data value 12 Bits olol oD ‘
Unipolar data
MSB LSB
15 4 3 0
A XX Data value 12 Bits 00|00 ‘
Bipolar data

Khi tin hiéu vao day thang thi gia tri s6 chuyén doi c6 gia tri
Tin hiéu don cyc : Gia tri s0 tir 0 dén +32000
Tin hiéu lwéng cwe: Gia tri so ttr -32000 dén +32000
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XU LY TIN HIEU ANALOG CUAPLC

Pia chi Iwu gia tri s6 chuyén doi ngd vao cia module analog

Vung nha CPU 221 CPuraa2 CP1T 224 CPU 226
v VO.0+-V2047,7 VO.0+-V2047.7 VOO0 VS119.7 |VD.D=VS119.7
I I0.0+115.7 I0.0+115.7 In.0+I15.7 IN.0+115.7
Q Q0.0+015.7 QO00+15.7 Q0.0+015.7 | Q0.0+-015.7
Vang M MO.0+NM31.7 MO.0=M31.7 M0O.O+M31.7 | M0O.O-M31.7
dir liéu SM SMO.0=5M179. | SMO.O+S5M179.7 |SM0.0=5M179.7 | SMO.0+SM17
7 9.7
8 80.0+531.7 S0.0-531.7 20.0+531.7 S0.0+531.7
L LOO=1.63.7 LO.0=L63.7 LO.0+=63.7 Lio-L&3.7
Timer TO+T255 TO+T255 TO=T255 TO+T255
Counter C0+C255 0+ C255 CD+C255 CO+C255
Analog None ATWOD=ATWID | ATWO+ ATWE2 | ATWO+ ATWE
Ving | inputs 2
dod Analog None AQWO+ AQW3I0 [AQWO+-AQWSE2 | AQWO+AQ
fugng |  outputs Wil
Thanh ACD+ AC3 AC0+ AC3 ACD- AC3 ACD= ACA
| nghi ACC
BEd dém toc| HCO HC3 HC4 | HCOHC3 HC4 H HCO-HCS HCO+-HCS
dg can HCS C5

Tuy thudc vao tin hiéu ngd vao dwoc noi vao kénh nao ma gia
tri chuyén doéi sé dwoc lwu vao dia chi twong rng
Vi du: Kénh A: AIWO; Kénh B: AIW?2

Kénh C: AIW4; Kénh D: AIWG....
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XU LY TIN HIEU ANALOG CUAPLC

Gié tri s6 chuyén db6i ngd ra ctia module analog

MSB LSB
15 14 4 3 0
AQW XX | 0 Data value 11 Bils 0101010
Current output data format
MSB LSB
15 4 3 0
AQW XX Data value 12 Bits 0J0|0| O

Voltage output data format

Tuy thudc vao tin hiéu ngd ra dwore noi den kénh nado ma gia
tri chuyén s6 sé dwoc nap vao dia chi twong rng
Vi du: Kénh A: AQWO; Kénh B: AQW?2

Kénh C: AQW4; Kénh D: AQWeG....
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XU LY TIN HIEU ANALOG CUAPLC

EX1: Module analog lam viéc véi tin hiéu ap

»Xac dinh module analog ng6 vao/ra

»Xac dinh cac dwdng tin hiéu vao/ra cua cac kénh twong trng

» Xac dinh cac Switch dwoc st dung dé chon loai tin hiéu vao va
tam do module analog ( Chon tin hiéu vao 1a ap)

>Két ndi bién tré dé Iay tin hiéu ap ngd vao tai kénh A, viét dong
lénh doc tin hiéu analog ngé vao, download xuéng PLC S7200

Metwork 1 MHetwark, Title
[ Metwork Commen f

SMO.0 MOY

[
| | EN END ——)

PALTRIE [ ouT v

v'Thay déi tam do dé thay sw khac biét cla giéa tri s6 chuyén doi
v'Viét chuong trinh dé tin ra gia tri dién ap ngd vao theo volt va lwu
két qua vao vung nhé MWO
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XU LY TIN HIEU ANALOG CUAPLC

EX2: Module analog lam viéc vé&i tin hiéu dong

»Xac dinh module analog ng6 vao/ra

»Xac dinh cac dwdng tin hiéu vao/ra cua cac kénh twong trng

» Xac dinh cac Switch dwoc st dung dé chon loai tin hiéu vao va
tam do module analog ( Chon tin hiéu vao la dong)

>Ké&t nbi cdm bién siéu am (xem datasheet) dé I3y tin hiéu ngd
vao tai kénh A, viét dong l&énh doc tin hiéu analog ngd vao,
download xuéng S7200

Metwork 1 Metwark, Title
[ Metwark Cammen t

SMO.0 MO

1
| | EN ENDH

v'Thay dbi khodng céch tac dong clia cam bién dé thay sw thay dbi
cla gia tri so.

v'Viét chwong trinh tinh khodng cach do dwoc theo cm, Iwu két qué
vao vung nhé VW100
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XU LY TIN HIEU ANALOG CUAPLC
EX3: Mot cam bien siéu am c6 dong ngo ra tir 4 den 20mA.
» Keét n6i cam bién nay véi module analog
» Viet chwong trinh tinh khoang cach do dwoc

Rated operating Outputs Ordering no. — @ &) g ]
dist, ) - Q 5} sl E
20000mm 040V UAISCLD20AKMATR 4 Q |8 8 =
200-2000 mm 0-10V UA18CLD20AKTR , [ | L
200-2000 mm 4-20 mA UA18CLD20AGM1TR ] @ O © 5
200-2000 mm 4-20 mA UA18CLD20AGTR ] @ A ] =15
Wiring Diagram °lT 2fF
—] oL |8
O |2 E LOAD
1 BN -I; - @ o & |2 ® LJ}:;TE’;_
a2, 6l [ |3 O —W—
- 2
4 BK @ « - ®
5 PR | Teach-in - @ al™ [ ® Ill
/o] “3 1O |40 [ © " 58
- &>
! 1 2 — =
3BU ¢ hy @ e ® I
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PLC S7300-S7400

>Tong quan vé S7

»Cau trdc phan cing cia S7

»Phan mém Simatic Manager

> Khai bao, cau hinh phan cing cho S7

> Thiét 1ap giao tiép giira PLC véi S7 qua MPI,
Ethernet

»Download, Upload chwong trinh

»Tap lénh caa S7

» X ly tin hiéu analog trong S7

> Ca4c khoi ngit trong PLC
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TONG QUAN VE S7

SIMATIC® HMI woses AR SIMATIC® PG
] =] SIMATIC® PC
[n] ‘ & MR
,,,,,,,,,,, [l ] [0 =
] =] bt @ m CE@
EEEEEEEE HAER —
‘-'EHHH; o] o] ol o] e el el ] < D> 4
- e - FEEREEEE EVE
rovo | M
| r I |
o i = ———— MPI Network
SIMATIC® NET T P = Industrial Ethernet
PROFIBUS
21
& .o 22 SIMATIC®
1 Controller
L Hl S EEIETTE
n’\}, =HIEHIEHEIME

SIMATIC® DP

A
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, ‘ PLC S7-300
Cau truc phan cirng caa PLC S7 300
otl Slot2  Slot3 Slot4 Slot5 Slot6 Slot7  Slot8 ...Slotll

<5
3¢ <ol

1T ¥

PS M SM: smM: sm: FM: cr
(tiy chon) (ty chon) DI Al & =Bém *Didiem
. - Dinh vi - PROFIBUS
S|0t1: TU})’.Ch(.m_ , - Diéu khi€n - Ethemet
Slot2: Phai khai bao CPU héi tiép cdng nghiép

Slot3: Interface Moule diing dé mé rong rack
Slotl 4 dén Slot11: SM,FM,CP..

UTE_EEF AD 9-2014 109 _Phone:0908.248.231


mailto:phuongtv@hcmute.edu.vn

PLC S7-300
M¢ rong Rack cho PLC S7 300

ﬂ = [%] S Sz Sh3 | SN 4 | SRS ShAG | SRT ShE
-
(5] ®

g L2 PSS Ik Sk Sk SM32 | S d4 | SMS5 SkE | SkT Ski8
LS

E k- P= 1P =1 85 ShZ | M3 Shi4 | Sk ShAs ShAT Sk
(5]

“ = PSS CPIL) [[5] ShA T SNz S3E | S 4 | SIS SIS | ShT ShAE

S7300 co kha nang mé rong 4 Rack, 32 moulde
IM(Interface Module) dwoc sir dung dé mé rong rack.
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PLC S7-300

UTE_EEF_AD 9-2014

111

L ? -/ ® ? /7
Dia chi mac dinh cua cac module
S Rack PS IM 96.0 | 100.0 | 104.0 | 108.0 | 112.0 | 116.0 | 120.0 | 124.0
3 (Receive) to to to to to to to to
o 99.7 (1037 | 107.7 | 111.7 | 1157 | 1197 |123.7 | 1277
S PS | IM | g40 (680 |[72.0 |[760 (800 (840 [880 |[920
Rack (Receive) to to to to to to to to
o 2 67.7 |70.7 | 757 |797 |837 |877 |917 |957
o PS M | 32.0 360 | 400 | 440 |480 |520 |56.0 |60.0
Rack (Receive) to to to to to to to to
o | 35.7 397 | 43.7 | 477 |51.7 |557 |59.7 |637
- PS | cpu | v 00 | 40 | 80 | 120 | 160 | 200 | 24.0 | 28.0
Rack (Send) to to to to to to to to
o 0 9 7 77 BB 78R 15 78 Es 7 B2 7 R 27 2R 7
Slot 1 2 3 4 5 6 7 8 9 10 11
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PLC S7-300
Vung nhé cia PLC S7 300

| : Mién bo dém céac cong ngd vao so

Q :Mién bd dém céc céng ngo ra SO

M : Mién cc ¢ nho

:Mién nhé phuc vu b0 thoi glan

:Mién nhé& phuc vu bd dém

P :Mién dia chi cia cdc modul ng6 vao tuong tu
°Q :Mién dia chi cua cac modul ngd ra tuong tu
DB: DATA BLOCK

O —
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THIET KE HE THONG VOI S7

Project Management
SIMATIC® Manager I.Hllllll
| Hardware «<—
FB21
OB1
110 111 Q4.0 .'
Process ’_”_” () Software«
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TO CHUC CUA PROJECT TRONG S7

H SIMATIC Manager - [SIMATIC_E_MULTI_STATION -- C:\Program Files\Siemens'\Step7\s7 proj\SIMATIC_] o[- B || ]
% File Edit Insert PLC View Options Window Help = | = 2
[ = | 8% & D g | Bp |t B E [ < No Filter > -~ BE BEMD
=-£9 SIMATIC_E_MULTI_STATION ES}'stem data 3 OE1 £+ OB 100 L3 FB1 &3 FC5

=-F@ CPU414_2DP_BG FCE = DB 1 Clal TABLE 1
=@ CPU 414-2DP
EI-- 57 Program7)

- HjR CP 4431
=@ CPI13c_se
=@ cru 313c2 0P
+-{7] 57 Program(5]
- CF 3431 Lean
ol CP315-2DP_45 ] ]
@ crusszop Simatic Manager:
4|57 rogran z < )
o CP 343 Cau hinh cho CPUs, Modules, Networks duoc str dung
=l CP315-2DP_PROFIEUS 7
= [ us? 520P . trong hé thong
[#-{=2 rogram A N ”
0@ UEBIJG;'?ZH Lap trinh st dung LAD, STL, FBD
=1 | X A . X .~ , .
[ (1) 57 Frogram(10) Thiét 1ap giao tiep gitra PC voi PLC qua MPI, Ethernet,
=-E8 CPU314-14F11_IM365 :

- [ cPu 314 Profibus
H-{z7] 57 Program(10] Y < R N -/ ’ ~ 1°A A A
Sl CPUFIS20P57 Dicu khién va glam sat dir li¢u trong h¢ thong

= [ CPU 314
¢ [-{=x] 57 Program(8)
=i CP 3431

Press F1 to get Help, PC Adapter(MPI)
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LAP TRINH SIMATIC S7
Tao Project méi, dat tén, chon thw muc luu project.

g Simatic M Documentation b
HH 1IN 2 SIMATIC uawr
) et Program Access and Defaults Infarmation r - :
4 L I a
1 Windows Catalog 57-200 Explorer ¥1,0,7.10 b D& & 9 \?
ﬁ Windows Update STEP 7-MicroWIN Y4.0.7.10 » New Project
My Bluetooth Places 1O Kevpad Designer ¥1.0.7.10 » User projects | Libraries | Muliprojects |
3l station Corfigurator SIMATIC NET b Name | Storage path A
EPDC_CONTROL D:\MOTORCONTROLADC_CONTR
~ , SIMATIC Security Contral b EBHUYN C:\Program Files\Siemens\StepTha7p
Accessories 4 EBHUYNI C:\Program Files\Siemens\Step?\s7p
= STEP 7 J % MANGHLUYH C:\Program Files\Siemens'Stepis7p
(zames 4 % plc: C:\Program Files\SiemensySteps7p
Mitasoft Office X TP Designer 41,0 b EP PROJECTZSTATION D:ASIEMENS-TRAIMING COUSENET
EF‘H CT Dem1 ™o Drmmpe mme, Cilma 5 AT e T T
) WincC b ¢ >
Mazilla Firefo:: b
SIMATIC Manager r srent
Startup b H — e
|HARDWARE CONFIG] [Project -]
-
Storage location
|I::'\F'rngran Files\Siemenz\Step 7 pro| Browse. .. |
coea | b |
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LAP TRINH SIMATIC S7 300

Khai bao phan cing cho S7 300
Luwu y: Phdi kKhal bao dung va di voi cau hinh thuc té, néu
khal bé'o Sal th\l CPU Sé bé'o lﬁi'%mmnc_ﬁ_mum_smmn-- C:\Program Files\Siemens\Step7\s7proj\SIMATIC

'Z7 HARDWARE CONFIG -- C:\Program Files\Siemens\Step7\s7proj\Ha B £ SIMATIC_E_MULTISTATID 5% CPU315:2DP  HRCP 3431
— s — =-fll CPU414_2DP_E6

- CP313C_88
Bl CP3152DF_46

¥+ [ CPU315-2DP
- B CP 3434

i HW Config - [SIMATIC 300(1) (Confiy, .ration) -- H\RDWARE CONFIG]
“ Station Edk Insert PLC View Options Window Help

Insert New Object SIMATIC 400 Station
PLC SIMATIC 300 Stakion
SIMATIC H Station

Rename  F2 SIMATIC PC Station DS:-8 8 5 O odnga (MO [ N2
Object Properties... Alt+Return Other Station

SIMATIC 55 =
PGIPC

PS 307 24
CPU 315-2 DP
P

MPI

PROFIBUS
Industrial Ethernet
PTP

i I

—|=|w]o|-|om]|mi=]w

[ DIs/DO8DC24v/D 54

57 Program
M7 Program

05
05 (Client)
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LAP TRINH SIMATIC S7300
EX7: Khai b4o phan cirng cho cac b thi nghiém S7300 va
S7400 thue té tai ban thi nghiém.

Bl CP313C_88 (Confi guration) -- SIMATIC_E_MULTIL_STATIOM

Sgchen:l

=) UR

Brafile |Standard
PS 307 24

CPU 313C-2 DP G- CPU-300
oF - FM-300
DIT6/DOTE -] Gateway
Count =-1 IM-300

It 360 1M 5
CP 3431 Lean
Al4/AD 28/ 3Bit

IM 360 1M 5

IM 361 IM R

IM 361 IM R

IM 365 IM 5-F

IM 365 IM 5-R

IM 365 IM 5-R
~[d 1M 3651M 5-R

-3 P5-300

' — =0 RACK-300

= Rail

=-3 Sk-300

4m=| o UR -0 Al-300

-0 AlAA0-300

-] A0-300

00-0 -1 DI-300

2 |[® cPU 313C-2 DP 6ES7 313-6CF03-0ABD V26 [2 &3 DIADO-200

=l S FezEe -2 DO0-300

bl NS -0 I0-5ENSE

ra [ Gwex TR TR | e ey #H-_1 Special 300

= SIMATIC 400
-] CP-400
-1 CPU-400
-1 FM-400
- IM-400
- PS-400

T o mae s

-, = —_

ool e e e W e o]

— |||
—|=

Slat b odule Order number Fir... | ... | | addreszs [ address

BESY 307-1BADO-O&S0

CP 3431 Lean GBGEF 343-10<10-0<E0 W20 |3 256,271 256... 271
&14/802:3/8B 1t GESV 334-0CE 010440 272,27 272275

EES7 3901 7770-0AA0 0908.248.231

Aevallable in various lengths
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LAP TRINH SIMATIC S7300
Viét chwong trinh va moé phéng ding simulink. Chon OB1
va loai ngdn ngir phu hep dé 1ap trinh

K SIMATIC Manager - [HARDWARE CONFIG -- C:\Program Files\Siemens\Step7\s7proj\Hardware]
EP Fle Edt Insert PLC View Options Window Help

D& 87« | 4 2@ on| @ % % 0 5 | <NoFiter > - BB
= &) HARDWARE CONFIG @SSystemdata g
- SIMATIC 300(1) ) ) )
- [§ cPU 31520P Properties - Organization Block
- (s1) S7 Program(1)
@ Sources General - Part 1 ]Genﬂral-F'artEI Calls | Attributes |
(3 Blocks
MName: |EIB'I
Syrnbolic Marme: |
Symbal Comment: |
Created inLanguage: | STL |
: ) STL |
2 2el [ —
5t locati
dm?:ct: caton %mwémnsﬁtapﬂﬂmuﬁmidmre
Code Interface
Date created: 12/09/20010 08:33:06 P
Last modified: 02/07/2001 03:03:43 PM 02/15/1996 04:51:12 PM
Comment: "Main Program Sweep (Cycle]"
Ok Cancel Help
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LAP TRINH S7300
Khai cac bién sir dung

i LAD/STL/FBD - [0B1 -- HARDWARE CONFIG\SIMATIC 300(1)\CPU 315-2 DP]

{} File Edit Insert PLC Debug View Eactl Window Help

heed &

B4 New network.
+ {ai] Bit logic
+ [¢] Comparator
+ [ag Converter
[+4] Counter
(o8] DG call
(5] Jumps
[z1] Integer function

(=] Move
35 Program control
() Shift/Rotate
] Status bits
Timers
+ 4z Word logic
+ (g3 FB blocks
+ |gH FC blocks
¥ SFE blocks
+-|gH SFC blocks

Al Multiple instances
- B Ubraries

o e e S e e e e e S

(28] Floating-paint fet.

oo Customize... Clel+alt+E I 40
= Compare On-fOffline Partners - 'Environment\In
| Reference Data »
a
o Symbol Editor - S7 Program(1) (Symbols)
9el i Faln Jrogram Suedp (Cyelel Symbol Table  Edit Insert View Options Window Help
Comment :
Fd & 4 K3 04| |l Symbols +% K
1': - e a1 §7 Program(1) (Symbols) -- HSRDWARE CONFIGSIMATIC 300{1)\CPU 315-2 DP
OmMmant:

Lddress Commert

1 Start [ 00 BOCL
2 Stop [ 01 BOCL
3 Dongea @00 BOdL
4
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LAP TRINH S7300
Mé khoi OB1, viét chwong trinh diéu khién dong co

% SIMATIC_E_MULTI_STATION -- C:\Program Filesh\Siermnens\Step

=29 SIMATIC_E_MULTI_STATIOM 555 System data @.W
=-F§ CPU414_2DP_EE
=@ CPI1aC a8
- CPI15-20P 46
- =-[@ cPU 15-2DP
. E{ER 57 Program(E]

1E| Cources
‘g8 Block
 m-dEk CP 343
OBl : “"Main Program Sweep (Cycle)”
Comment :
[comment -
Lo, 0 1.1 Q.o
"Startc” "Ecop" "Dongco™
1 | 1 | 4
1 I 1/l L
Q0.0
"Dongco™
] |
)
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LAP TRINH SIMATIC S7300

Mé phan mém Simulink, thém cac module vao, download
chwong trinh xuong S7 PLC SIM, chgn Run dé mo phéng

& SIMATIC Manager - SIMATIC_E_MULTL_STATION

File Edit Insert PLC V¥Yiew Options Window Help
[ = | & g || 2 Tg | %o | 2 OEE | < MNo Fiter > | B =B M

—

% SIMATIC_E_MULTI_STATION -- ChProegram Files\Siemens\Step ™ s7 proj\SIMATIC

| Simulation On/Off|

== SIMATIC_E_MULTI_STATION
=-F CPU414_2DF_GR
=-F@ CP313C_a38
=-Fl CP35-2DP_4E
- =-[@ crPu 3152DP
=-{z5] 57 Program(E]

CF 3431

o
Download chwong trinh

CPU 315-2 DP

HiF: CP 3431

@] S7-PLCSIMI oo
) Eile Edit View Insert PLC Execute Tools Window Help
4 SIMATIC Manager - SIMATIC_E_MILTL STATION = _
File Edit Insett PLC View Wigns Window Help D& WG [rcsmmey -] & BE RN B @
mu ! = T=0
O |22 a $ < No Fiter > B o
r 5
- | Download) Files\Si - 7

%SIMA'I'IC_E_MUL'I'I_STA'I'ION ownload) Files\Siemens\StepT\s7 proj\ SIMATIC_ oy (o] @ (= |[BE .o = [ = QE‘"'EI = @
=& SIMATIC_E_MULTI_STATION [0l Hardware # CFU 3152 DF CF 3431 -

_ CFUTE 0P 66 al ¥ ™ RUNFP B 0 it v| [IfoB Bit: v

e CPI1C_se [ RUN 7654 3210 |[[7654 3210

EI W STOP wmres|ICCCTC CCCC WOCrecr rrrr

- B 57 Program(f)
| Sources

(g8 Blocks
@ P33

- B[ CPUME2DP

Press F1 to get Help.

Default: MPI=2 DP=2 Loci
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MO PHONG S7300

Download chwong trinh va chay mo phéng

OBl : "Main Program Sweep (Cycled"
C omi et
P ————
:]."Iet,tmrk : Title:
C oIt et
Io_o Io_1 oo_ o
"Start" "Stop" "Dorgeao "
¢ b — - 1 "o
171 L

File Edit Wiew Insert PLC Ewxecute Tools ‘Window Help

== = = e s e = e R = I e A A U 5

B0 - sroe s |
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LAP TRINH S7300
Download chwong trinh va chay trén PLC thue
Luwu y: Phdi kKhai bao lai cau hinh phan cirng cho ding voi
thuee té trwée kKhi download

I} SIMATIC Manager - [HARDWARE CONFIG -- C:\Program Files\Siemens { Set PG/PC Interface
EP File Edt Insert PLC View oSl Window Help J| [Access Path |LLDP/DCP|
> | @8 Customize. .. Crl+Ak+E | 1
D = & Access Probection . Access Point of the Application:

- &P HARDWARE CONFIG

Change Lo » STONLINE (STEF 7}  —> PLCSIM{MPI)
+ [{] SIMATIC 300(1) i R —
Text Libraries > wiandarder N
Language For Display Devices, .. Imteface Parameter Assignment Used:
Manage Multiingual Texts » PLCSIM{MPI)
PLCSIM{Local)

B PLCSIM{MPT)
ES PLCSIM{PROFIBLS)

B PLCSIM{TCPAIP) -
Reference Data L a1 1 o 3
) (Assigning Parameters for a virtual dummmy
Configure Network device that is simulated by PLCSIM for an

MPI networe.)
Sirnulate Modules

Configure Process Diagnostics > Chon giao tiép giira PC va PLC
S ' theo chuan MPI, Profibus hay

e oate .| Ethernet (TUy thudc vao két noi
Set PGIPC Interface.. thue té giira PC va PLC).
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LAP TRINH S7300

Download chwong trinh v@ chay trén‘ PLC thuwc
Lwuy: Phai khai bao lai cau hinh phan ctrng cho
dung voi thuwece té trwwrée khi download

Set PG/PC Interface

Access Path | LLDP / DCP

»Chon giao tiép gitra PC
Access Point of the Application: N
STONLINE (STEP7) - PC Adapter(MPI) Va PLC qua MPI
(Standard for STEF 7)

Imteface Parameter Assignment Used:
PC Adapter(MPI)

B 150 Ind. Ethemet - Intel(R) 82566]
EE150 Ind. Ethemeat - Intel{R) e
PC Adapter(futa)

B8 PC Adapter{MPI)

(Parameter assignment of your PC adapter
for an MPI network)

| Select ... |

| Cancel || Help |
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LAP TRINH S7300
Download chwong trinh va chay trén PLC thye
Luwu V: Phdi khai bao lai cau hinh phan cieng cho diing véi
thue té truée khi download

Set PG/PC Interface —

e 2Chen giao tiép gitra PC va
o s~ 1 PLC qua Ethernet
S T e LLUYIIP cOa PCVAPLC
o ke [ seee | | phai dwoe dat clng 16p

HE TCP/P == Intel{R) Wireless WiFi...
B TCP/IP{Auto) -> Intel(R) 82566MM

TCP;’IF‘[;’-‘-utD}-k Imtel(R) Wirsless W - ____ man g Vé. k h é.C n h a.u Vé dia
[A=signing Parameters to Your MDIS CPs C h i I P

with TCP/IP Pratocol (RFC-1006])
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LAP TRINH VOI S7

Download chwong trinh va chay trén PLC thwc
qua chuan ethernet

192.168.0.10 192.168.0.46 192.168.0.56 192.168.0.57
255.255.255.0 255.255.255.0 255.255.255.0 IER 2ER 255 ()

CP

e.g. Optical Switch o
Module (OSM) ¢

‘ﬁ-”

Notice: Cac CP phai dwoc dat dia chi IP trwdc
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Station

Edit

Insert PLC

Yiew

D8 &

Options  Window

g g1 [

LAP TRINH VOI S7
Dat dia chi IP cho cac CP: it IP cho CP, download qua MPI

Efﬂ HW Config - CPU414_2DP 66 _IP_SETTING

Help
Gl Vi

ra

ml) CPU414_2DP 66 IP_SETTING (Configuration) -- SIMATIC_E_MULTI_STATION

= (& ][&®]

Bz

Suchen: |

i

fjo CRiz2 Properties - CP 443-1 - (R0/S3) X 5]
12 E_l Ei:lﬂ::iz P i General \Fujdresses] Options l Diagnostics
x2 q or = Shot Description: ~ CP 443-1
X1 q MrLDP
3 P 57 CP for Industrial Ethemet 1S0 and TCP/IP with SEND/RECEIVE .
and FETCH/WRITE interface, long data, UDP, TCP, 150, 57
4 ] DI3&DC 24V commurnication, routing, module replacement without PG, 10/100 Mbps,
3 [ DO3IADC24V/0.5A firmware V1.1 v
6 q AlRc13Bi _
7 1§ ADB136k Order No./ fimware: BGKT 443-1EX11-0XED A V11
8 i MName: CP 4431
Imterface Properties - Ethernet interface CP 443-1 (RO/S3) ﬁ
Type: Ethemet
G | Parameters
' . Address: 192.168.0.66 Ener |
Networked: No Properties. .
ﬂﬂ (0] CR18/2 Commert: MAC address: |I}E-[‘.'I.‘.L[‘.'E-D1-DD-I}D
Slat Module Order number
1 PS 407 44 BES7 407-0DAN0H] ¥ IP protocal is being used
2 CPU 414-2 DP GEST 414-24G0| Gatew
oo o7 IP address: 192.168.0.66 . Dofm orter
Xt ApEtane Subnet mask: |255.255.255.|} - B
3 CP 4431 BGK7 4431E11] i
4 DI324DC 24y BEST 421-1BLO0A Address:
b D020 C24y A0 BA BEST 422-1BLO0A L Subnet:
G Al8x13Bit BEST 431-1RFO0-0:—— 3 T — SuBnet-
7 408138 BES7 432-1HFO0-0480 — not networked — New
a
q

Properties...
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LAP TRINH VOI S7
Dat dia chi IP cho cac CP: St dung dia chi Mac

Edit Ethernet Mode | —

mﬂiew Options Window  Help
Ethernet node

DI:IWI"I|I:IEI:|... Etr|+|_ Nodes accessible anling

MALC address: 03-00-06-071-00-00 Browsze. .

Upload...
Set |P configuration

Download Module Identification... & Use P parameters
Upload Module Identification to PG... . Gateway

r B [P adess: |1 32168.0.56 * Do not use router
Faulty Modul Subret mask; | 255,255, 255, 0 £ Use rauter

dUITy VIQQUIES,,,
rauiry —
MDdUlE Iﬂfl:l rmatil:lﬂ [:tr|+ D (" Obtain IP address from a DHCP server

- |dentified by
Operating Mode.. Ctrl+] 3 2 3
. Clignt 1D

Clear/Reset..

Azzign IP Configuration ‘

Set Time of Day..

Monitor/Modify Assign device name

Device name: Azeign Mame

Update Firmware...

Reset to factan settings

it |
Save Device Name to Memory Card.. Feset
Ethernet } Edit Ethernet Node Help
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LAP TRINH S7300

EX8: Download cau hinh phan cirng da khai b4o xudng
cac plc thuc té trén bo thi nghiém.

Lwuy:

> Phdi tit phan mém mo phéng trwée khi tién hanh chon
chudn giao tiép MP1 hay Ethernet dé giao tiép

»Sau khi download, khong cé den nao trén CPUs sang
mau dé thi viéc khai bao phén cirng méi ding.
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TAP LENH S7
Nhom Iénh xir ly theo bit

Binary Operations

2D &

M1.0 M8.0

111

110

11
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TAP LENH S7
Nhom Iénh xir ly theo bit

Viét chwong trinh va md phéng cac phép toan And, Or theo cac ngon
ngir LAD, FBD va STL nhw sau.

Binary Logic Operations: AND, OR
Circuit Diagram LAD FBD ST
=__ < 2_< == E
I
=\ S1( 0.0)
10.0 10.1 asol||l 100 - & Q8.0 A 100
| | | A 101
“AN__D:> =\ S2(10.1) ] 11 O |l 101 A e = Q80
Qs Q81 |l = as1
36 L
L1 L2
(@8.0) (Qs8.1)
= IS% > 10.2
10. : .
( ) " 0,8)2 102 -0 Q8.2 O 102
IIEV'\> k=S4 ! x ' = Er= o 103
(10.3) 10.3 103 — = Q82
i‘i_j _,I |_
L3(Q 8.2)
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TAP LENH S7
Nhom Iénh xir ly theo bit

Viét chwong trinh va md phéng vi du sau theo c&c ngbn ngir LAD,
FBD va STL

Exercise
Goal: In all three examples, the light should be onwhen 51 is activated and 52 is not activated!
Hardware | | |
Il > 1=\ s =\ s2 =\ S1 a2 |-}? s1 L
11.0 11 11 11 1.0 11
Frograrm mabil Cont rola Frogram m Rb SOt rola Frogram e Bbd Cort roleg
2 4.0 2 4.0 Q4.0
1 1 ]
::_-_.::'I'qh': _:_-_:_thl: :: Eth.:
1 il
Softw
- 1.0 111 4.0 1.0 111 o 4.0 110 111 o 4.0
0o > |—||—||—(:- — —O — O
110 - & 11.0 - & 110 - &
[I[] FDE 111 - —EA.D 111 = _uqﬂ 1= —ﬂd.ﬂ'
11.0 1T 11 e 11.0
I]I] STL 11.1 1M1 1 111
....... 2 4.0 Q4.0 S TN 0]

UTE_EEF_AD 9-2014
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TAP LENH S7
Nhom Iénh xir ly theo bit

Viét chwong trinh va md phéng vi du sau theo c&c ngbn ngir LAD,
FBD va STL

Assignment, Setting, Resetting

LAD FBD STL
2 - 2 - 2
1.0 111 A 11.0
S 11.0 A 111
Assignment A ) & Q8.0 - :
j0fzs=0 :> B - a2s
— 112 113 Q8.1 11.2 2 a8 : ::g
— —As :
[ID ] 11.3 —IE S a8
11.4 Q8.1
i ST T | o Tl | | 882
Reset 11.5 11.6 — TR~ ] R Q81
NNy —

Bién duorc set chi dwoce x6a khi gip Iénh reset

UTE_EEF_AD 9-2014
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TAP LENH S7
Nhom Iénh xir ly theo bit

Viét chwong trinh va md phéng vi du sau theo c&c ngbn ngir LAD,
FBD va STL

RLO - Edge Detection

i

A 11.0
110 111 M1.0 MS.0 11 - '
| — | Py ‘) [ ? & M1.0  M8.0 P Mio
| s A | 11.1 — P = '
= = ME.0
11.0 111 M1.1 M1 11.0 — A 11.0
_I I_I | {N) " | & M1.1 MB.1 J;LN :;,1
N, rd L e — 1 — 1.1
| [ N =1 | & M
D81 -Cyc e
11.0 | 1 | L
11.1 I |
RLO | | | |
> Example i ' i '
M1.0
M1.1 | | | |
ME.0 I 1 I 1
ME.1 I | I l

e

Pé nhan biét dwoc sw thay ddi, ngd ra nén sir dung lénh set va reset
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TAP LENH S7

Nhom Iénh xir ly theo bit
Ham FC83 ( Set nhiéu bit), FC82(Reset nhiéu bit)

-r

0.0
|
P#I0 0 —

10 —

SET
FCE3

EN
s_BIT

END

Before exec (itiofn:

M?L;? I\ﬁ)ﬂ

ofojojojojojo|o

1.7 L)

0

3z
n‘ulu|u‘u|u‘u

J
0

UTE_EEF_AD 9-2014

After exocutfon:

MO 7 MD.0
| L
'

T

M

17 M1 0
| L
u‘nln‘ulu‘u‘1|1

135

RSET
0.1 FC82 Q00
| EN ENO {
P00 —S BIT
10 =N
Before evecution: After execution:
7 MO0 M7 MO0
) | 1
IRERERARERERERE Q000000
Wiz M0 Mi1.7 M1 .0
J J J
IRiRIRIRIRERERE T 1(olo
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TAP LENH S7

Biéu dién gia tri so va 1énh xir Iy trong S7

Value Range

Display Formats:

Integer (INT, 16-Bit Integer) Data Type

-32768 to +32767
(withoutsign: 0 to 65535)

1512131211 & 8 7

768 43210
0000001010010110|

-

F

=
Y

n
sitive

L]

i3

LY

\.“.1-'..1

-h_._.-d"

#
¥

[ BIN.: 2#

+2®

1512131211 W)

§ 27 & &5 23 219
1111110101101 010]
'-21
-2‘_-
-2'_‘
-I-z-“
+2
-|-21 -|-2l 12' )

+27 2% W2

- 662

Arithmetic
QOperations: such as +1," |, <l, ==|

[HEX: W#16 02 9 6§

without
sign R
ExX16°= &

9x 16’ = 144
2x16° = 512

662
[HEX: WH1I6 FD6 A
without
sign
10 % 16° =16
Ex16 = 35

13::]5’- 3328
1616 = 61440

64874
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TAP LENH S7
Biéu dién gia tri so va 1énh xir Iy trong S7

Double Integer(DINT, 32-Bit Integer) Data Type

Value Range  L#-214T483648 to L#+214T7483647___ Arithmetic
(without sign: 0 to 4294967295) Operations: such as +D, * D, <D, ==D
Display Formats:
_ NWHSBTRAB2RBIZNDHBE T HE LTI I ET &% a3 2 18
[ DEC: L# +540809 | IF 1 1 1 1 1
. o ~ ) - 7 - =
,"'.5,-“;';“‘- . -H‘H. %, r i
‘ & - “y Iy o -
"-.%rmmlcluurrl:*|I hh\x L - .f'j ,f’;, )
T HEX: DW#16# 0 0 0 8 4 0 8 9

{without sign)

hNBFAITEB LN DHWITE B2 2N0 S

BT &K 3210
rﬁEt_m [ BIN.: E 111111111111&1111&1111 1ﬁ11 0111

& r -
L1 | r ~ F o
'H.H_ H N L . . =
o w A f / -

W,
., , ; -
e - .\H\‘. -.\.-\. 1 '. l'-. J r'--. . 3

o, . ! r # "
o \ b % f F, - -
i, % o

e, .

HEX: DW#16# F F F 7 B F 7 7|
(without sign)
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TAP LENH S7
Biéu dién gia tri so va 1énh xir Iy trong S7

REAL (Floating-point Number, 32 Bit) Data Type

Value Range  -1.175495+10% to 3.402823-10* Arithmetic
Operations: such as +R, "R, =R, ==R

sin, acos, In, exp, SQR

General Format of a Real Number = (Sign) » (1.f) » (2°-127)

Example: 7.50000e-001 (7.5" 10" = 0.75)

Sign of
RealNo. e= Exponent(8Bit) f= Mantissa (23 Bit)
IIIIEHIE:!-?.‘EE-EILIIIIZ?EIEIEI!-I.‘IE-I!-H-IIIE 11 W % & 7 & £ & 3 2 1 EI
!u 1|{1l1|1|1|1|o|1|o]|olo|o|olo|o|olo|o|o|o|lo|/o|olo|ololo|o|o]|oO
27 26 25 24 23 22 21 20 2-12-22-32.4 2-23
]
Real No. = -1T5 =2 126127 5 o 78
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TAP LENH S7
Biéu dién gia tri so va 1énh xir Iy trong S7

The BCD Code for Inputting and Outputting Integers

ValueRange 16 Bit: -999 to + 999 Conversion
32 Bit: 9999999 to + 9999999 Qperations: BT, BTD, ITB, DTB

(no anthmetic!)

.. .ﬂ..
(V]
(o]
)]

16 Bit: | BIN.: 2# ﬂl}ﬂﬂlnl}1nl1un1u11
' I )
| | | |

Sign(+) 2 9 &
[HEX:  W#i6# o 2 g 6 [DEC: + 662]
Sign(+) 0 0 0 0 2 9 &

1 I l 1 1 I 1 I
1 Il | Il | Il | Il
32Bit: [ BIN.: 28 0xxx0000000000000000001010010110

[AEX: DWHIGR o o o o6 2 s & | [DEC +667)
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TAP LENH S7
Lénh nap va chuyén dir liéu

Loadingand Transferring Data (1) Loadingand Transferring Data (2)
E7 ]
Program
7\;
MOVE MOVE
L 45 XXX (x| x| x| x| x{{y(yfv[v|[y]Y
—EN ENO |— —EN OUT {— M85 | | 1 s C \/'J
>
S—(N  oT|—MBs| [5—N  ENO— N
LM1WFE:>UHHGCAFE x[x[x|x]x]x

Erampies\ | L 9 Il 16-bt constant (Integer) ===
ofload /| (#523123 I 32-bit constant (Double /-/\
Integer) LWMB#AFFEjnuuuarre ofofofofc]a
L BH1GHEF I bytein hexadecimal form :

L 240010 0110 11100011 //  16-bit binary value E
L 3.14 Il 32-bit constant (Real)

UTE_EEF_AD 9-2014 140 _Phone:0908.248.231


mailto:phuongtv@hcmute.edu.vn

TAP LENH S7
Lénh nap va chuyén dir liéu

Loading and Transferring Data (3)

Contents of ACCIL1
Program

an 23 15 0
L MBoO | |o[o]o]o]o]o|o]c]o]o]o]o]o]o]o]ofofc]o]o]o]o]of o] MB0
an 23 15 7 0
I][I L Mwo0 | |o|o]o|o]o]o|o]o]ofo|o]o]o]|0]0]of MEO | MB1
an 23 15 7 0
L MDO || MBO | ME1 | MB2 | MB3
\/_ | ——
. iy
_/—\ Y \ J
T QD4 T f
QD 4
[ [ v |
aw 4
T QB 4 ¢
.
QB 4
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TAP LENH S7

Lénh chuyén déi dir liéu

Conversion Operations BCD <-> Integer

Number I_l_- =T 1 Conversion
I\\ entered in BCD 0|81 5—| => BCD->Integer => )
Task > === = User program with
integer math
/| Number Conversion operations
displayed J <= BCD<-Integer <=
in BC
LAD FBD STL
- - e
| BCD_I BCD_I L | W4
| EN ENO |— — EN QUT |— MW20 BTI
T MW20
W4 — IN OUT — mw20 w4 —IN ENO |__
| I_BCD I_BCD L MW10
| EN ENO [— —— EN ouUT |— Qw12 ITE
T Qawiz
MW10 — IN ouT | awiz MW10—] IN ENO L

UTE_EEF_AD 9-2014
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TAP LENH S7
Lénh so sanh 2 dir liéu

Comparison Operations

LAD FBD STL
- — L
M3.4 CMP ==l | Q97 CMP ==I A M34
— —(H Al
L IWo
WO — IN1 L 1w
IWo — IN1 —
IN2 — IN2
| W2 | W2 . | Qe ) N
(=11 | |
M3.4 —
y
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TAP LENH S7
Lénh toan hec: ADD, SUB, MUL, DIV

Basic Mathematical Functions

(oo
=

Multipli-
cation

I]I] Division

LAD FBD STL
- - = -
ADD_I ADD_I L MW4
>|— EN ENO |— —EN OUT [— MW6 L MW10
MW4 = IN1  OUT —MWSE MW4 —1 1M1 + |
MW10 — IN2 MWI10 —IN2 ENO |— T MW6
SUB_I SUB_I L MW8
> EN ENO[— —]en OUT |— MWS6 L MW12
Mws — IN1  OUT |—mwe MwW8 — 1M i‘l -
MW12 — IN2 MW12 —{IN2 ENO |[—
MUL_R MUL_R L MD6
> —I|en  Eno|— —{en OUT [— MD66 L MD12
MDE‘ s |H1 DUT L MDEE‘ MDE‘ - |H1 . R
MD12 —]IN2 MD12 —{IN2 _ENO }— T MD66
DIV_R DIV_R L MD40
> EN ENO|— —en OuT [— MD32 L MD4
MD40 — IN1  OUT |— MD32 MD40 —1 IN1 'R
MD4a — IN2 MD4 —IN2 ENO |— T MD32

UTE_EEF_AD 9-2014
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TAP LENH S7
Lénh toan hoc: AND, OR, XOR

Digital Logic Operations

WXOR_W L IW 0
WOR_W — L W#IB#5F2A
LA — AW / OW / XOW
— =N ENO— T MWI10
wo —] INg

— OUT[—MW10 15 0
WR1BRSF2ZA — W0 = oj1jojojojojojojojojt1|1jojoj1jo
WH1685F2A = |o1]Jo1|1|1]1]1]|o|Oo|1]|Oo|1]O}|1]0O

-~ | | | |
]jmwmaﬂermwﬂl ol1|o]olo]o]o]o]lo]o|l1|olo]o]1]e
4 L
) [MW0 after oW ex>> |0 [ 1[o]|1|1]1][1[1]o]of1]1[1]0]1]0
]:][MW1ﬂaﬂer'KD:m>uuu11111uun11uuu
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Lénh vé Timer : Lénh S_ODT

TAP LENH S7300

Timers: ON Delay (SD)

LAD FBD STL
- - -
T4 T4
10.7 S_GDT Q8.5 S_UDT A 10.7
S5T#35s —{Tv Bl |~ mMwo S5T#355 — awi2 | SD T4
10.5 : BCOass- | A 105
| —{r  Bco[-aw2 105 — al - R T4
L T4
RLOatS __ | | || L T M
LC T4
RLO atR [ [ T Qwi2
M - o
Timer _ = Q85
m;:-pemtmn
Q [ ] [ ]
| (][] (][] ]| ] (][]
Dammpe | oorE Rl
“SSTIME” is<- [1]0] Unitsoftime: O to 939 (BCD-coded)
105 <-- 1

|

UTE_EEF_AD 9-2014
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TAP LENH S7300

Lénh vé Timer : Lénh S_ODT

Né&u 10.0=1 Timer bit didu dém, khi dd thdi gian thi ngung
khi d6 ngd Q0.0 sé 1én 1 néu 10.0 van con gilf trang th4i
1,khi c6 tin hiéu 10.1 thi tat cd phai dugc Reset vé 0

Cac 6 nhé MW100 va MW 102 luu gia tri hién thdi cua
Timer theo dang Integer va dang BCD

TS
I0.0 S OnT Qo_no
3 0 -
SETHEZS —{TV EI —MWL100
I0.1
| | I ECD —MW10Z
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TAP LENH S7300

Lénh vé Timer : Lénh S_ODT

FLO at 5 input

FLO at B input

Timer running

Scan far "1"

scan for 0"

TE

IO.0 S OnT Qo.n
| | B iy |
| 5 ] L} |
SETEZS - TV EI mMirioo
To. 1
| | ] ECD —MW10Z

1 _t_ 1 '_t_' 1 _t_

L0

t = Programmed fime

e J8.248.231


mailto:phuongtv@hcmute.edu.vn

TAP LENH S7300
Lénh vé Timer: Lénh S_OFFDT

Timers: OFF Delay (SF)

LAD FBD STL
- -, -
10.7 S ;:FDT S ;:FDT A gL
- - Q8.5 _ L S5T#35s
55“3'-:']55— 10" Bl [— MWD S5T#35s —1y BCD[—QW12 g -
10.
R BCD [~ Qw12 105 —| R L T4
Ul == T MWD
LC T4
T awi2
A T4
= Q85
RLO atS | | [ 1 [ 11 [ |
RLO at R [ ]
> Example uperatmn
L

UTE_EEF_AD 9-2014 149
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TAP LENH S7300

Lénh vé Timer: Lénh S_OFFDT

Khi 10.0 ON , Q0.0 =1 ,khi 10.0 OFF Timer bit dau chay va
Q0.0 chi tit khi dd thoi gian va 10.0 van OFF

Khi ¢6 tin hiéu Reset 10.1 thi tat cd tin hiéu déu OFF

TE
10.0 5_OFFDT Qo. o
|| I |
1 | S U o, |
SETHZE —{TV ET —HMW100
I0.1
| | 3 ECD —MW102
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TAP LENH S7300

Lénh vé Timer: Lénh S OFFDT

FLD at 5 input

FLD at K input

Tirmer running

Scan for" 1"

scan for" 0

TE

To.o s_OFFDT Qoo

| i |
| = . L |
SETHzS —|TV EI [-M100

To.1

| | 2} ECD [—MWT10Z

UTE_EEF_AD 9-2014
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TAP LENH S7300

Lénh vé Timer: Lénh xir 1y theo bit

Timers: Bit Instructions
LAD FBD STL
== == ==
Metwork 1 T4
10.0 T4 10.0 — & SD A 100
I_l I {SD)_l S5TE5 v L SoRs
S5T#5s s SD T4
Mebwvork 2
T4 Q8.0 Q8.0 Al S
l I | =
i ( — T4 & - Q8.0
Mebwork 3
10.1 T4 T_" A 101
| { 1001 — & (=]
| (R )_| R T4

UTE_EEF_AD 9-2014
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TAP LENH S7300

Lénh vé Timer: Lénh xir 1y theo bit

Metwork 1
"ll:J T4 -t L —t— 1 1 -t-
- . Lo
| | x___SD}' i g
10,0 ] i L _,_ll
SET#2S o | I
Metwork 2 I I : o |_
T8 Q00 0.1 — —
> . |
Timer rurning | | ! i
MNetwork 3
| 0.1 Th
| TR T5=00 S

Trong VD trén, khi 10.0 ON, Timer TS5 s€ dudc kich hoat.
bu thdi gian cai dat Ia 2 s thi bit TS5 tdc ddng lam cho Q0.0
ON.

Khi ngo vao I0.1 tdc ddng thi Timer dugc reset. Gia tri hi€n
tai cia Timer cling nhu Bit T5 dudc Reset vé 0.
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TAP LENH S7300
Counter: Lénh dé€m 1én S_CU

S5 Counters in STEP 7
LAD FBD STL
== Cle 2.5
A 104
c5 C5 -
104 S_CUD Q83 S_CUD A 105
-1 {cu al—( > | [104 —cu CD C5
A 103
105 .
1 — cD cvi—mws | [105 —cD ; =
10.3 A 107
— — s cv_Bcol—aw1z| 103 — s cv | — mMw4 R C5
L C5
C#20—] PV Cc#20— PV CV_BCO — QW12 T MW4
10.7 Q83 LC C5
— R 107 — R al{ = T Qw12
A C5
= Q83

/
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TAP LENH S7300
Counter: Lénh dém 1én S_CU

LAD

== Counters: Function Diagram

c5 ol [T

I P S B B I T LT
|—

10.5 8

— co CV}—MW4
10.3 R

t— s cv_scol—aw12

c#20—| PV . W_L\_L\_I_IJ
cormt ?
10.7 2
. 1
H— R : | rl
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TAP LENH S7300
Counter: Lénh x1t Iy theo bit

Counters: Bit Instructions
LAD | FBD STL
1__; 1__?
NI 1 c5
10.0 CS 10.0— s A I DD
I f
i f""c)_l cazo—lcv L C#20
Caz0 S C&
Nigars 2
c5
10.1 C5
101 —| cu A 1041
H | (cv)— cu cs
Nigaot X
|_| : {nn)_| 102 — cD CD C5
MR
cs Q40 Q40 A CB
|_| | { s — = = Q40
e
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TAP LENH S7300
Counter: LLénh d€m1én S CU

ca
o.n0 5 CU go_no

| F |
| Cr ] I |

0.1 CV MT1o0
| g

I
|
|

I
|

CV_EBCDMW10:Z

MIirla —| Py
In.:Z

| | R
Counter: Lénh dém 1én S_CU

Ngo vao 10.1=1 : Pat gid tri 3&&m PV cho bo dém

Khi 10.0 chuyén trang théi tir 0 sang 1 , CO d€m ting lén 1

Khi 10.2 = 1 Counter b1 Reset

Ngd ra Q0.0=1 khi gid tri d€m 16n hon 0

Gi4 tri b0 d€m hién thdi ndm trong 2 6 nhé MW100 va MW102 dudi
dang Integer va dang BCD ,gid tri ndy c6 tam tir 0 — 999.

Ngo ra Q0.0=1 khi gid tri d€m 16n hon 0
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TAP LENH S7300

Counter: Lénh dém xudéneg S CD

co

Ta_. o S O Qqoa_ o
| | -
| Cch Q {_1-’ I
ID0.1 CV —Mr1oo0
| | =
CV_ECD -MIT10Z
MW1l0 — Py
In. =
| |
| | B

Counter: Lénh d€m xudng S_CD

Ngd vao 10.1=1 : Pua gid tri d€m vao PV

Khi 10.0 chuyén trang thdi tir 1 sang 0, CO gidm di 1

Khi 10.2 = 1 Counter b1 Reset

Ngd ra Q0.0=1 khi gid tri d€m 16n hon 0

Gi4 tri b0 dém hién thdi ndm trong 2 6 nhé MW100 va MW 102 duéi
dang Integer va dang BCD ,gid tri ndy c6 tam tir 0 — 999.

Ngd ra Q0.0=1 khi gid tri d€m 16n hon 0
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THU'C HANH TAP LENH S7300
EX9 .- &

EX10 =~ L. T T [L|] [L|] :|]
S|___
K KT — —

K., 21 H H,
10s
N/ -
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THUC HANH TAP LENH S7300
EX11 “~ =% y

R — —|:: F [

Sh---7" “N~ x] \[I]

I |
| i |
1 -

2

Szl——\

UTE_EEF_AD 9-2014 160 _Phone:0908.248.231


mailto:phuongtv@hcmute.edu.vn

THUC HANH TAP LENH S7300
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THUC HANH TAP LENH S7300

EX13: Mot dong co AC 3 pha duogc khai dong theo kiéu sao/tam giac. Khi
nhan Start dong co chay & ché d6 sao, sau thoi gian 10 gidy, dong co
chuyén sang ché do tam giac. Khi nhan Stop hoic qué nhiét thi dong co
ngung ngay.

Str dung PLC dé diéu khién hoat dong ciia dong co nay.

V& so d6 két ndi va viét chuong trinh diéu khién

EX14: Mot ddng co DC co dién ap lam viéc 12V, dong lam viéc 3A, 3 nit
nhan Forward, Revert, Stop duogc sir dung dé diéu khién dong co hoat dong
theo yéu cau.

Nhan Forward dong co quay thuan nhu H.1, chay 5 chu ky roi ding.

Nhan Revert dong co quay ngugce nhu H.1, chay 20 chu ky roi ding.

Nhan Stop dong co dirng ngay.
V& so d6 két noi va viét chuong trinh diéu khién =1 |sgay | sgar

UTE_EEF_AD 9-2014 162 _Phone:0908.248.231


mailto:phuongtv@hcmute.edu.vn

XU LY TIN HIEU ANALOG

]

- High level
|

g =

[

Level Q :
transmitter %

T ~_J————Lowlevel

3 1

A\

A
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Xu ly tin hi€u Analog

Process Analog input module CPU

Physical Standard

guantity analog signal Result
memory
PIW ...

O—X X MR [~ Apcl— PIW ... |~

Sensorrransducer P

* Pressure + 500mV

* Temperature | £ 1V

* Flow 5V

* Speed 10V

* pH value + 20mA

* Viscosity 4 to 20mA Analog output module

» efc. etc.

_ ' PQW ...
Physical Analog DAC PQW ... —
guantity actuator s

POW

T PQW 368
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XU LY TIN HIEU ANALOG

Két noi tin hiéu ap va dong véi module analog

]
— ]
| S| —

@ |
8
i 4=
o
o]
@]
(o]
0
K 4=
o |
a
5]
-
K 4=
2]
&)
o
-
o
b 4=
=]
-
B2

1 |L+
o 24N
Intemail — 2 ) MWg +
Supply il ER Mo-  cho
4 o MIig
—— (A W+
ADC| | T ot e
— LI M Mi_  cHq
'2'— —':.-‘!\.;I— My .
@ MVa
| =fﬂ Mz_ 2
e
o1 (A} Mis +
S 11 . .
o @) T
Backplane bu | |~ a 12 l Ma
interface 11 — M|3_ CH3
L} u_l—l.‘\- — @z
DAC I>_|:- .1__' -JU 2V
- b ol e Mana cHo
| Mg 16 Al Qlg
[::> - 17 . G".I,-'.
i - L Mana chi
J—Mﬁmn 14
SLI0[M

Module View and Block Diagram of the Analog Input/COuiput Module SM 334,
Al 4/A0 2 = 8/8 bits
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~
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p, dong va RTD voi module analog
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U0
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CHT
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R ==
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Terminal Assignmeant Diagram of the S 431 A8 < 13 Bit
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Eﬂ]gtaticn Edit Inset PLC View Options Window

O=s-8 § &5

XU LY TIN HIEU ANALOG

Cau hinh dé chon tin hiéu cho cac kénh ngd vao module analog

m HW Config - [CPU414_2DP_66 (Configuration) -- SIMATIC_E_MULTI_STATION]

Help

w g | B2 %5 2

Mo crig/2
1 [{ Ps 40744 A
2 8 CPU 414-2 DP
X2 DF
X7 MELDP
3 CP 4431
4 DI32<0C 24V 3
5 DO32<DC24V/0 5A 3
-
7 408136kt
)
5
10
11
12
13 i

111

Properties - Al8x13Bit - (RO/S6) S5

General | Address® '-ftsl

Ml o | v+ | 2 | 5 |
Measuring
Measuring Type: |R-4L |--- [2DMU E
Measuring Range: 600 ohm |--- |4.20mA Iﬁ
Interference frequency |5D Hz | -- |5D Hz |5D Hz

4 :| 0] CR18/2

Slat kM odule Order number Fi.. | M. | [ addr... | G addr...

1 PS 407 44 BEST 407-00A0N0-0AAD

2 CPU 414-2 DP GESY 414-2<G04-0AB0 W4.0|2

A LI I A

A7 ARERANE 2| &re Cance! Hep
3 CP 44341 BGKF 443-1Ex11-0<EQ 1.1 8185~ -

4 DI32eDC 24y BES7 421-1BLOC-0AAD 0.3

5 D020 0240 A0 54 BESY 422-1BLO0O-04A0 0.3

5 AlB=13Bit BESY 431-1KFO0-04B0 512527 /

7 AQSx13BIt BESY 432-THFO0-04B0 512,527 L
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XU LY TIN HIEU ANALOG

Cau hinh dé chon tin hiéu cho cac kénh ngd vao module analog

SM335 (Inputs)

Properties - Al4/AD4x14/12Bit - (R0/58)

General] Addresses  Inputs l Dulputs]

Enable
[ Diagnostic Interrupt -

Scan Cycle Time for &/D Conversion: |05 = ms

Input ‘ 1] ‘ 1 ‘ 2 ‘ 3
Diagnostics
Group Diagnosis: [ [ [ [
with Check far wire Break: I I r I
Measuring
Measuing Type: |E |E [4DMU |4DMU
Measuing Range: [«-10v et 10V sA0ma [eH0mA
Poztion of Measuring Range
Selection Module: [C] [C] [C] [C]

Cancel J Help

+- 1Y
+-20Y
0.0y deactivated

E volkage

0.2%

deactivated

+-10
020 me

420

E voltage

40ML current [4-wire ransmitter)

UTE_EEF_AD 9-2014 168

SM331

Properties - Al8x12Bit - [RD/ST)
General] hddiesses  nputs l
Enable
W Diagnastic Intemupt [~ Hardware Interrupt When Limit Exceeded
Input 0-1 23 4.5 E-7
Diagnostics
Group Diagnosis: v r - r
with Check for wire Break: I I~ [~ I~
Measuring
Measuring Type: ‘E " | - |
Measuring Range: ﬁﬂ"m\‘r | | o |
Position of Meagsuing
Fange Selection Modul [B]
‘integration firme: ‘20 ms | == | == |
Trigger for Hardware Intenfint  Channel 0 Chaflnel 2
High Limit: []
Low Limit: |— [
Cancel Help
v
v deactivated
+4- B0 "."l:lltEIEIE
+- 230 m 4DMU  cuirent [4-wire transmitter)
0oy DU cument [2-wire transmitker)
1y Redl  resistor [4-conductar teminal
25y - res!s of [4-con uF of terminal)
By RT resistor [thermal fin.]
1 Ry TCH thermocouple [int. comp.]
+-10Y TCE  thermocouple [ext. comp.]
TCAL  thermocouple [int. comp. lingar.]
TCEL thermocouple [ext. comp. inear. |
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XU LY TIN HIEU ANALOG

EX15: Két noi cam bién c6 ngd ra dién ap véi module ngd vao

analog .
| Intemnal T
- — T — supply ] '3
Cperation A, Brown ADC| | T :_ N
indicator -H v O +V — — o
| r’ \ Load B 1 ¢:
e | 1 KT
T White (ONIOFF) T
Main e N
drcuit i | e
i ) Backplane bu L L - _91_2_
Black (linear output) inlerface REI
| o0 D
| N '_ J'MAE:
] 17
O . L | I> "8 -
v _;-[MEHH_
- 20| M
P ON/OFF output Li —
ressure range NPN open collector PNP open collector inear outpd
Positive pressure 0 to 1 MPa EBEB-10C ESEB-10B
Positive pressure 0 to 100 kPa ESEB-01C EBEB-01EB 1to5 WV
MNegative pressure 0 to —100 kPa ESEB-MNoOCZ2B EBEB-NOB2B
A
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XU LY TIN HIEU ANALOG

Két ndi cam bién co ngd ra dong dién véi module ngd vao analog

UA18CLD20
mm
+400 —
- | R[S
| > Internal i
— supply ] 3
- - ADC o
0 200 2000 mm B
- Guaranteed detection of a target 100 x 100 mm?2 .;.?r__
— — a
o
Possible detection of a large target — - #fﬂ
o1
200-2000 mm 4-20 mA UA18CLD20AGTR ‘
11

1 BN + : 2
® i o B i et o
e

DAC Moo :

D o1'|‘
4 BK T[Sl
@ 5 PK : Teach-in =
f (GY) ! s ;\]3
I e
—1 |

° 1'\:—:?2
3 BU -

=

A
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A
(0}
o
-

O

XU LY TIN HIEU ANALOG

tai v&i dién ap ngd ra cua module analog

L+ O +24 V
L+ O +24V O
) Q, O3
Q, ( s+ O D R
S+ () R S- ':_3
S- MA.\IA O
A
Mo O s
O O
O O
@) O
O
y M~ u 50
M~ - v
RSN B
- - ¥
L | _.[_ Il'l
—l_ I"nl - "J:I_\\.l
|:I__\1 '\.__FJ'
L L+ Terminal for 24 VDC supply voltage
Terminal for 24 VDC supply voltage Oy Analog output voltage
Analog output voltage S+ Sensing line (positive)
Sensing line (positive) S - Sensing line (negative)
Sensing line (negative) Mena:  Reference potential of the analog circuit
Reference potential of the analog circuit M : Ground
Ground Whso: Potential difference between Mana and chassis ground

Potential difference between Mana and chassis ground (1) Chassis ground
Chassis ground
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XU LY TIN HIEU ANALOG
EX16: Két noi tai véi dién 4p va dong dién ngd ra cia

module analog

UTE_EEF_AD 9-2014

Forw

AL ATE A
- "1-r11-

Multi
Multi
Multi
Multi
Mult

Multi

v

QO Terminals of main circuit Braking Resistor(option)

5%

O Terminals of control circuit

Induction motor

PR P
4 . IR Vv
J-phase power source R .
(Single-phase connect 5 .
to R.S) T RM5G/5P = Grounding
111 [T —— EWD ]} Analog signal
S REY J e o
functigg inputterminal | Xi R
-functigy MU LS ULl up. X2
-functigu MouLEULLAL A o X3
-functign rouLEuLRali o X4 A
-function input term inal 3 - X5 Multi-function
-function input term inal 6 ' PUiput dprm aly
b--I’--------j-* X6 } :.r.':la:.' output)
COM (AC 230V/0.3A
COsA=03)
Q) 12V(3)
VR IK(Q,1/4W Vie()
in(2 —
. ' 0 YI
H lie = { ] Multi-function
: ) DSWI et output terminals
H I O Y2 (open collector)
. Y GND(1) H v iK i CME J (DC 4BV /50mA)
in frequency command o T
(DC 0~10V)

lin frequency command
(DC 4~20mA)
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XU LY TIN HIEU ANALOG
EX16: Két noi tai véi dién 4p va dong dién ngd ra cia
module analog

L Ground

o

;l . Power for spesd command
O [+ 124 20md

V1. ¥ anaiginpu2
- OmA, 0-20mA 25082
=10 20k%
AM Z2kHz Pul=e: O
i} > Analog moniior o
[0 -32kHz Pulse:Opuon

UTE_EEF_AD 9-2014 Connection diagram (200V/400V class 3-phase)
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Bi€u dién gia tr1 cua module analog va

do phan giai

Bit no. min. units 15114 (13 (12|11 (109 |8 |7 |6 |5 |4 |3 |2|1]0

Bit value | Dec. | Hex. ||VZ 2" |21#| 212 |21 | 210} 2% | 28 | 27 |28 | 2° | 24 |23 |22 |21 | 2°

8 1128 | 80 || * | * [ * | * | * [ * (* | * | * BORONOBONONOR0

9 B4 @ 40 [P * R AR YRR T IR0 U O a0

1U 32 2'] ® * * * x® *® * *® * * i U U U U U
Reso- % * * * * * % % % * % *
lution 11 16 10 00|00
in bits * * * * * * * * * * * * *
+ sign 12 g8 8 0 (00

13 4 4 * * * * * * * * * * * * * & u u

" " " " " " " " " " " " " " "

15 1 1 = = = = = = = = = = = = = = =

*=00or1
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Biéu dién gia tr1 cua module Analog ngo vao
cho nhirng tam do khac nhau

Voltage Current Resistance Temperature
such as: such as: such as: such as Pt100
Range
Meas.rangg Units Meas.rangg Units Meas.rang¢ Units Meas.range | Units
+ 10V 4 to 20mA 0...3000h -200...+850°¢
Overflow >=11.759 | 32767 >=22.815 | 32767 >=352.778| 32767 >=1000.1 32767
Overrange 11.7589 | 32511 22.810 32511 352.767 | 32511 1000.0 10000
10.0004 | 27649 20.0005 | 27649 300.011 | 27649 850.1 8501
10.00 27648 20.000 27648 300.000 [ 27648 850.0 8500
7.50 20736 16.000 20736 225.000 | 20736 : ;
Rated range : : . : . :
-7.5 -20736 : : : : : .
-10.00 -27648 4.000 0] 0.000 0 -200.0 -2000
Underrange - .10.0004 - ?7649 3:9995 - 1 Negative | - 1 - ?OO.l - ?001
~11.759 |-32512| | 1.1852 | - 4864 ﬂ”es _4864| | -2430 |-2430
Underflow <=-11.76 | - 32768 | <=1.1845 | - 32768 possible | -32768| | <=-243.1 |-32768
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Bi€u dién gia tr1 s6 cua module Analog ngo vao cho
cac RTD c¢ gia tr1 dién tro khac nhau

SEtem Resistive fransducer range
Dec. Hex. 480 1500 300 Q 6000 B k)

118519 % 32767 |/FFF (96890 (177770 |30 |/M1.09Q |71k | Overflow

117993 % | 32512 | 7F00

117589 % | 32511 |7EFF  |5%6440 | 176380 | 3D2770 |709530 |706kQ |Overshoot

27649 |6CO01T Fange

100,000 % | 27648 |6CO0 |480 150 0 3000 600 0 6 kO Nominal range
% 20736 [5100 |3kQ 11250 250 4500 49k0

0,003617 % | 1 1 1.74m0  |543mO 1083ma |21.70mQ | 217.0m0
0%|0 0 00 00 00 00 00
(negative values are physically impossible) Undershoot
range
VA
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Bi€u dién gia tr1 cia module Analog ngo ra

Voltage Current
Units
Range Output ranges: Output ranges:
0 to 10V 1to 5V + 10V Oto20mA | 4to 20mA1 + 20mA
Overflow >=32767 0 0 0 0 0 0
Overrange 32511 11.7589 5.8794 11.7589 23.515 22.81 23.515
27649 10.0004 5.0002 10.0004 20.0007 20.005 20.0007
27648 10.0000 | 5.0000 | 10.0000 | | 20.000 | 29000 | 50000
0 0 1.0000 0 0 4.000 0
: 0 : 0 :
Rated range | . go12 0.9999 . 3.9995
0 : 0
- 6913 :
: 0 : 0
-2(0406 -10.0000 -20.000
Underrange| - 27649 - 10.0004 - 20.007
- 32512 -11.7589 - 23.515
Underflow | <=- 32513 0 0 A
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Dia chi cua Module Analog

Properties - Al2x12Bit - (RD/57) X
General ﬁddresmllnputﬂ
Inputs
Stat; Process image:
End 07 | -]
Rack3 | Pover| IM 640 | 656 | 672 688 | 704 | 720 | 736 | 752
<Ll (Roceive to to to to to to to to
654 670 686 702 718 734 750 766
Rack 2 Power| 1M 512 | 528 544 560 576 592 608 624
Supply | Receivel  to to to to to to to to
526 542 558 574 590 606 622 638
Rack 1 Fower IM 384 400 416 432 448 464 480 496
SUPlY| (Receivel  to to to to to to to to
398 414 430 446 462 478 494 510
R | Power M 256 | 272 288 304 320 336 352 368
o | Suerly] CPU | (Send) to to to to to to to to
270 286 302 318 334 350 366 382
Slot 2 3 4 5 6 7 8 9 10 11
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Scaling Analog Input Values

m: dcale Analog Input Value

FC105
.. —EN
PI352 —IN
5. 000000e+002 —HI_LIM RET_VAL =Miy10z
0.000000e+000 =—={L0_LIM OUT (=MD 104
M0. 0 —EBIPOLAR ENO -
unipolar (M 0.0 ="0") bipolar (M 0.0="1")
(Sensor supplies only positive voltage) (Sensor also supplies negative voltage)
ouT ouT

A A
H_LIM=500Q . HI_LIM=5004_ _______________ ;
| |
1 1
| A |
1 1
| |
A : :
1 1
1 1
| |
1 1

LO LIM = 0. L N LO LIM = 0. L N
T » T 1 >
0 x x+1 27648 -27648 0 x x+L 27648 /
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Unscaling Analog Output Values

m: Mmscale Analog Output Value

FC106 . sas
. bipolar (M 0.0 ="1")
T (Actuator is energized with
A positive and negative values)
MD104 ouT
1.000000e+002 —HI_LIN FET WAL =m0z
27648~~~ """"TTTTTTTTT :
0.000000e+000 =——LO_LIM OUT [=Mi750 |
1
1
Ma.0 —BIFOLAR ENO f= '
:
1
1
1
1
ouT :
A |
1
1
1

27648 ------------momm o . : >IN
0.0 100.0

(Lo_Ln\/) (H1_LIM)
unipolar (M 0.0 =°0")

(Actuator is energized
only with positive values)

0 -
0.0 100.0 N 27648
(LO_LIM) (HI_LIM) /]
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LAP TRINH XU LY TIN HIEU ANALOG

EX17: S& dung mot bién tré dé diéu khién tin hiéu dién
ap tai ngo vao cua module analog cua S7 300 hoac S7
400 dé c6 dién ap vao tir 0 dén 10V.

Yéu cau:

> Két ndi phan cirng.

»Khai bdo phan cing va viét chwong trinh diéu khién
theo yéu cau:

Khi dién &p vao thay déi tir 0 dén 10V thi gia tri s6 doc
dwoc tai MWO dat tir 0 dén 27648.

Khi dién &p vao thay déi tr 0 dén 10V thi gid tri s6 doc
dwoc tai MW2 c6 gia tri sb ttr 0 dén 100.

Khi dién ap vao nam trong tam tlr OV dén 10V thi gia tri
s6 doc dwoc tai MW4 co gié tri sO tir 0 dén 10.
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EX18: S dung cdm bién siéu am do khodng cach co
tam do tr 60 dén 500mm, tin hiéu ngd ra t 4 dén
20mA.

Yéu cau:

Két ndi cdm bién vao module ngd vao analog va viét
chwong trinh hién thj khodng cach thuc té do duwoc theo
mm va Iwu két qua tinh dwoc vao ving nhéd MW4

EX19: St dung cdm bién RTD 3 day dé do nhiét db.
Yéu cau:

Két ndi cdm bién vao module ngd vao analog va viét
chwong trinh hién thij gia tri nhiét dé thuc té do dwoc
theo d0 ¢ va lwu két qua tinh dwoc vao ving nhé MW6
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Hoat dong ngit trong S7 300: S7 300 c¢6 cac nhém
ngat nhu sau:

> Ngét tai mét thoi diém dinh trwéc (chwong trinh
nam trong cac khoi OB10 + OB17)

> Ngét tré so véi thoi diém dinh trwée (chwong
trinh  nam trong cac khoi OB20 + OB23)

>‘Ngét theo chu ky th&i gian (chwong trinh
nam trong cac khoi OB30 +~ OB38)

>‘Ngét cirng tir bén ngoai (chwong trinh
nam trong cac khoi OB40 +~ OB47 )
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Ngat théi gian: Ngat tai mot théi diem dinh trwéce.
> C6 8 khéi tr OB10 dén OB17 gay ra ngat & mot thoi
diém xac dinh. Co thé cai dat dé cac ngat nay xay ra
mot 1an, hay theo chu ky hang gi¢, hang ngay, hang

tuan , hang thang.

SO cac ngat str dung dwoc tuy thudc loai CPU

Loai Céac ngat th&i gian
CPU 312 Khéng co

CPU 313, 314, 315, OB10

316

CPU 318, 412, 413 OB10, OB11

CPU 414 OB 10..0B13

uTe_ced foiBkd1416, 417.[84

OB 10..0B17 pnone:090s.2

18.231
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CAC KHOI NGAT TRONG S7300
Ngit theo chu ky:

> Ngét chu ky OB30..0B38 duoc goi dén theo chu ky
tuan hoan. Thoi gian thwe hién méi ngat chu ky OB
phai nhd hon nhiéu chu ky ngat, néu khéng OB80 sé
dwoc goi.

> Chu ky ngét dwoc xac dinh bdi khoang (interval),
don vi ms va léch pha (phase offset) la thdi gian tré m
(don vi ms), 0<= m < n, goi OB ngat chu ky khi dén
th&i diém an dinh. DUng phase offset dé tranh cac OB
ngat cung dwoc goi dong thdi . Hai gia tri nay dworc cai
dat bang STEP 7.
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Bang mo ta ngat theo chu ky.

OB Number Default Interval Default Priority Class
OB30 55 7
OB31 2 8
OB32 1s 9
OB33 500 ms 10
OB34 200 ms 11
OB35 100 ms 12
OB36 50 ms 13
OB37 20 ms 14
OB38 10 ms 15
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So6 lwong ngat ciia cac OB phu thudc vao

CPU.
Khbng co
CPU 312
CPU 313... 316 OB35
CPU 318, 412, 413 OB32, OB35
CPU 414 OB32..0B35
CPU 416, 417 OB30..0B38
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CAC KHOI NGAT TRONG S7300
Khai bao ngit 0B35 véi thoi gian 1 gidy
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22
- A
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e R I R [ | R giay 1 lan
g R o DR T | e
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3 N = O [y | e
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EX20: Mot ngd ra Q0.0 co thdigian T ON =T OFF = 2s. Sw
dung ngat chu ky 0B35 dé viét chwong trinh

EX21: St dung ngat theo chu ky dé viét chwong trinh theo yéu
cau: Sau nhirng khodng thoi gian 1 giay thi gia tri ciia ving nhe
MWO tang them 1.

Yéu cau.

Khai bao phan cing.

Viét chwong trinh.

M6 phdong chwong trinh.

Download xudng PLC dé kiém tra két qua.
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