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SIMATIC &Y guaoro

SIMATIC S7 Overview

SIMATIC PG
SIMATIC PC

SIMATIC HMI

SIMATIC NET

SIMATIC Software

MPI Network
e |ndustrial Ethernet
PROFIBUS
PROFINET

-based

e H
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S7-300 sl J33le ot 052

.M}J@J@ﬁ@éﬂ&)ﬂ‘\gBus Connector L. s W Js5L PLC S7-300 |

S7 - 300 Automation System

S7-400 sy J9ilo 98 5 51 5 (5 09

Loy Jyil ,W L CPU o b1 Ly 5o L,8 o 5ES, g9y b Jssle sl ST-400 s

0359 88Ty 53 35 b oSl adis Sl pl j 5 15 S
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S7-300 sla Josk

S7-300: Modules

(AT

(T

(AT

[T AT

vy v ¥

2 <=
2 < LA

PS CPU M sm:  sm:  FM: CP: .
(optional) (cptional) DI DO Al AQ - Counting - Point-to Point
- Positioning - PROFIBUS
- Closed-loop - Industrial Ethernet
control
S7-300 W 3 wd s CPU
S$7-300: CPU Design
CPU 314 until Oct. 2002 RGBT N Sy
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S7-400 sl Josk

S7-400: Modules

S7-400 43 CPU st-L

Error LEDs

Slot for Memory
Card

Mode Selector

MPI/DP
Interface

DP Interface

External
Battery Supply
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S7-400 38 H s s>l

anspy S s al, gl = 53 CPU o sps o enlizad o575 ¢S5 55 CPU 5 51 ksl ol 5o
Standbyg),,-,wmbt,@m,'CPUCﬁ!w,ﬂs@uj.m{@Master);Sd\.,\_z\{@
L;)\};‘wRedundantWﬁou}w»@(w‘,J,:{)tf,;};zwum,b@u;ouj,;
s CPU I &, 55015 1) 6)‘}5‘C«”;ﬁ)?‘ﬁ«ﬁ-“‘i@‘ﬁ&r‘%bﬁjw;)@ﬁ
ET oKl K il 5 oo I ol 55 1O ol 13 505 (65l 3Ly ezl o H i s (1,15 &7 ST7-400

s Redundant gz & dlast ks L ET200M siles

I
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Ly CPU 55 o (o5le 05 K Sllas Lisdae fate KoK 4 ,ud baw g CPU s jlsle ol s

3 30 ol SYNC U 5l 0 S (sla Js3lo

Replaceable Sync modules

Fiber-optics (FO)

Fiber-optics (FO)

ET200M slKus ! 4 Redundant g flast

PROFIBUS DP

ET 200M
with active backplane bus

L+

Special bus module (BM)

~ Active
| backplane bus
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S7-300 4o o9k Jask b @MT

S AiL ;;‘24VDC @ijZZOVACL;U))‘; 4 dss s S7-300 e 3 sl O,
bgip o b adis mle s dbl (oo oS L p b 4 dis mde Sl eslinl & a3 S7-300 (ls J 3l 4
S5 4 pte bl g 4 (G550 533,515 eslinal 340 LIS 0 IS w085 gl Y Ll 5 o2l
oslizal S7-300C 5 5 e ook sl 3 Oly oo 3,8 15 il plu JUS 45 ¢ ST 5 ikl |
et el odd ks 55k 038 el 5 by sl ONJOFF s s w05 pie cpl 655 08 (o0
sy ©3le S Lyl 5 55 4 15 sy s S, L s S dti:‘”cbwu:‘lw“i‘]’}if LED

el st 0313 0L 5 K& 3 sk SO s S 5 65905 sl Jle 5 Sl 0

28% 82500

220VAC B np
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24VDC
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SIMATIC §7-300 Compact-CPUs

S7-300 oalgils- (st CPU b b

S sl CPU Colaseiam

QOverview

v Description

v SIMATIC 87-300 CPU 312C

v SIMATIC 57-300 CPU 313C

v SIMATIC S7-300 CPU 313C-2 PtP

v SIMATIC S7-300 CPU 313C-2 DP

v SIMATIC S7-300 CPU 314C-2 PtP

v SIMATIC 57-300 CPU 314C-2 DP

v SIMATIC S7-300 CPU 314C-2 PN/DP

il o C gy glls

b Onboard &) so 4 1/0 gslaw slyls %

.ajlssﬁ)wjo&ljgucpu AL X2

SIMATIC S7-300 CPU 312C

= MPI-Schnittstelle enboard
= Technelogical functions:
- Counting
- Frequency measurement
- Pulse width medulation
- Pulse generator
= 10 digital inputs
= § digital cutputs

For small applications with high requirements in terms of processing power

SIMATIC S7-300 CPU 313C

and response time.

= MPI interface onboard

= Technelegical functions:
- Counting
- Closed loop control
- Frequency measurement
- Pulse width modulaticn
- Pulse generator

= 24 digital inputs

16 digital outputs

= 4 analog inputs

= ? analog outputs

CPU for installations with high requirements in terms of processing power
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SIMATIC S7-300 CPU 313C-2 PtP
CPU for installations with high requirements in terms of processing power
and respeonse time.

= MPI- interface cnboard
= Point to point link interface
= Technological functions:
- Counting
- Closed loop control
- Frequency measurement
- Pulse width medulation
- Pulse generator
= 16 digital inputs
= 16 digital outputs

SIMATIC S7-300 CPU 313C-2 DP
CPU for installations with high requirements in terms of processing power
and respeonse time.

= MPI interface onboard
= PROFIBUS DP master'slave interface
= Technological functions:
- Counting
- Closed loop control
- Frequency measurement
- Pulse width modulation
- Pulse generator
= 16 digital inputs
= 16 digital outputs

SIMATIC S7-300 CPU 314C-2 PtP
CPU for installations with high requirements in terms of processing power
and response time.

= MPI interface onboard
= Point to point link interface
= Technolegical functions:
- Counting
- Closed loop control
- Frequency measurement
- Pulse width medulation
- Pulse generator
- Positioning
= 24 digital inputs
= 16 digital ocutputs
= 4 analog inputs

= 2 analoga outputs
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SIMATIC S7-300 CPU 314C-2 PN/DP
CPU for machines with high demands of computing power and reaction rate

= combined MPI-PROFIBUS DP-interface onboard
= 2 PROFIMET Ports for line structures
» Technelegy functions:

- Counting

- Controlling

- Detecting frequenzes

- Pulse width medulation

- Pulse generator

- Positioning
= 24 digital inputs
» 15 digital cutputs
» 4 analeg inputs

= 2 analog outputs

(oSl sl CPU 4o

ol gl (YU S sla o yles) HSC (gla (o35,5 « CPU 055 4 on @ Counting

o 5 sl L
L o b S 6,8 ol g ols 2556 4 e CPU w : Detecting Frequency

37 0 PWM LG s S 206 @ e CPU e 2 Pulse Width Modulation

Sl

sl sldy 5gee JS 6l VU w8 3L L 25,5 4 e CPU w t Pulse Generator

Al (o

il o Camdse J IS glas )8 s esliul Sy 58S 4 e CPU w @ Positioning

sl o b &8 JUT &) 50 4 Ll POSItiONING

CPU ..t S s 3D i gla Order s gﬁ;‘.lf sl CPU i 0L &5 shilea S7-300 s
Al e oSl sls CPU o, 5 S 31 LS, 314C-2PN/DP
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Technical data: Compact CPUs

CPU312C»

Dimensions (mm) 80x125x130

Required front connector 1 x 40-pin

Order No. group: 6ES7 312-5BF.

Firmware [] V3.3

Memory

Work memory [] 64KB

Instructions [] 21K

Processing times

Bit operation m 0.1ps

Word operations [] 0.24 s

Fixed-point operations[f]  0.32ps

Floating-point operations [1] 1.1 ps

Bit memories/timers/counters

Bit memory 256 bytes

S7 timersicounters 256 1 256

IEC timers/counters ®)

Address ranges

Number of 1/0s (bytes) 102471024

/O process image 1024/1024

Digital channels (central) 266

Analog channels (central) 64

Integrated functions

Counter (incremental enc.) 2, 24 V/10 kHz

Pulse outputs (PCM) 2 channels,
max. 2.5 kHz

Frequency measurement 2 channels
max. 10 kHz

Controlled positioning

Integrated "Control® FB

Integrated inputs/outputs

Digital inputs 10x24 VDG all
channels can be
used for process
interrupts

Digital outputs 6x24VDC,0.5A

Analog inputs

Analog outputs

DP interface

g; m systems int./ le

DP slave

Data set gateway ¥

PROFINET interface

PROFINET CBA

PROFINET 10

PROFINET with IRT

Open User Communication (OUC)

« TCPIP

« uUpP

* 1SO-on-TCP (RFC 1006)

Web server

PtP interface

Physics

Protocol driver

[ = Product innovations

CPU 313C-2 |CPU 313C-2
PtP DP "

CPU313C™

120x125x 130 80x125x130[] 80x125x130[]

2 x 40-pin 1 x 40-pin
313-5BG. 313-6BG. 313-6CG.
V33 V3.3 V33

128 KB
42K

0.07 ps
0.15ps
0.2pus

0.72 ps

204812048
2048/2048
1016 1008
253 248

3, 24 VI30 kHz
3 channels, max. 2.5 kHz

3 channels, max. 30 kHz

PID controllers

24 x24VDC; all 16 x 24 V DC; all channels can be
channels can be used for process interrupts

used for process

interrupts

16x24VDC,05A
4: 10V,

0..10V,
=20 mA,
0/4..20mA

ele

RS485/422
3964 (R),RK512,
ASCll

CPU 314C-2 | CPU314C-2 |CPU 314C-2
PtP» DPV PN/DP

120x 125 x 130

2 x 40-pin

314-6BH. 314-6CH. 314-6EH.

V3.3 V33 V3.3

192 KB
64K

0.06 ps
0.12ps
0.16 ps
0.59 ps

102471024
1024/1024
1016

253

204812048
204812048

4, 24 VI60 kHz
4 channels, max. 2.5 kHz

4 channels max. 60 kHz

SFB for positioning, 1 axis via 2 DO, AO

24 x 24 V DC; all channels can be
used for process interrupts

4: +£10V,0..10V, 220 mA,
0/4..20mA;1:0...600Q, PT100

2:210V,0...10V, =20 mA,
0/4..20mA

le ole ele

RS485/422
3964 (R),RK512,
AsCll
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~ SIMATIC S7-300 CPU 312

« SIMATIC S7-300 CPU 314

v SIMATIC §7-300 CPU 315-2 DP

v SIMATIC 57-300 CPU 315-2 PN/DP
v SIMATIC S7-300 CPU 317-2 DP

v SIMATIC §7-300 CPU 317-2 PN/DP
SIMATIC 57-300 CPU 319-3 PN/DP

£

ik s CPU Slasin-

Technical data: Standard CPUs

Dimensions (mm)

Order No. group: 6ES7 312-1AE.
Firmware V3.0
Memory

Work memory 32 KB
Instructions 10K
Processing times

Bit operation 0.1ps
Word operation 0.24 ps
Fixed-point operation 0.32 s
Floating-point operation 1.1 s

Bit ies/timers/: S

Bit memory 256 bytes
S7 timers/counters 2561256
IEC timersicounters [ Xl
Address ranges

Number of 1/Os (bytes) 102411024
Process image l/O (bytes), max. 10241024
Digital channels (central) 256
Analog channels (central) 64

DP interfaces

DP master systems internal / ole

CP 342-5

DP slaves

Data set gateway 2

PROFINET interface

PROFINET CBA

PROFINET 10

PROFINET with IRT

Open User Communication (QUC)
* TCPI/IP

* UDP

* ISO-on-TCP (RFC 1006)

Web server

314-1AG.

128 KB
42K

0.06 ps
0.12 ps
0.16 ps
0.59 ps

1024
256

[ = Product innovations

CPU312 |CPU314" |CPU315-2 |CPU315-2 |CPU317-2 |CPU317-2 |CPU319-3
DP© PN/DP»  |DP PN/DP  |PN/DP

40x125x130 40x125x130 40x125x130 40x125x 130 40x125x130 40x125x130 120x125x130

315-2AH. 315-2EH.
V3.2
256 KB 384 KB
85K 128K
0.05 ps
0.09 ps
0.12 ps
0.45 ps
2048 bytes
204812048
204812048
ole
[ ]
[ ] .
L]
[ ]
o3
L]
L]
L]
[ ]

317 2AK. 317-2EK. 318-3EL.
v33[] V3.2 v3.2
1 M8 [ 1MB 2MB
340K 340K 680K
0.025 ps ] 0.025 ps 0.004 ps
0.03ps[] 0.03 ps 0.01 ps
0.04 ps Y] 0.04 ps 0.01 ps
0.16 ps [] 0.16 us 0.04 ps
4 096 bytes 8 192 bytes
5121512 204812048
819218192
8192/8192
. °

o

L]

%)

o

L]

°

[ ]
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CPU Jgilo b (pbaT

Candy GLLED il Jouws o

> S e Curdy X s

—> DPQ)}.;

MPl &) sq |

CPU 6w LED curoy

SIS 3L ol 5 5 6l Co gl Jols e slales Cons s LED (il : SF
S

ijtf}‘;&)pé,\jycﬂwlpm"wu,..sju)&,:@JaﬁféuwijEDa\:BF

oS
S o N i S5 L1 ol 515DV 5y ks asdhes 5 Cmr s LED 01 : DCBV

5 b il ods Jlesl Sy &K (535 Jl FOTCR (61330 0 5 ol o7 L 3,5 LED ) : FRCE

Db o gy ¢ 20l
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S7-300 abdl> o 5l5”

Olge 4 S, ol g 5,00 505 J1s Load Memory s absl> S7-300 s PLC wus 6w 53
Lo sLCPU 3 )8 il s gm s cpl plo 355 o 03lial )8 (6 sl (6 0 3 S (618, bl
T 5 4 wlab L sl o (1B g5 51 IS ol Sl a5 bl oo (TP (U 4 2002 L 1)
23y oo om 3 0T J5 s Sledbl cCPU (655 s ab g5 0 SOl 50T 03 g0

E1/ S C-PDA43454

SIEMENS
SIMATIC

£
o
)
o

CARD 8MB
| |

6ES7953-8LP10-0AA0

el 0 &1yl Calizes gla b b ;s MMC dbsl> &8

Bezeichnung Order no.

SIMATIC Micro Memory Card 64 KB 6ES7953-8LF20-0AA0
SIMATIC Micro Memory Card 128 KB 6ES7953-8LG20-0AA0
SIMATIC Micro Memory Card 512 KB 6ES7953-8LJ30-0AA0

SIMATIC Micro Memory Card 2 MB 6ES7953-8LL31-0AAD
SIMATIC Micro Memory Card 4 MB 6ES7953-8LM20-0AA0
SIMATIC Micro Memory Card 8 MB 6ES7953-8LP20-0AA0

2N ) ij\q-ﬁ.mtf@up,'h:ﬁéjlm&,!;\f,g slad M;u87-300u1:m6uCPU 33

g:...w‘ ol b)u‘ ))‘}ﬂ w“)‘

CPU ORDER NO. TYPE OF MEMORY CARD
6ES7312-1AD10-0AB0 MMC MAX. 4MB
CPU 312
6ES7312-1AE13-0AB0 MMC MAX. 4MB
6ES7312-5AC02-0AB0 No Memory Card
CPU 312 IFM
6ES7312-5AC82-0AB0 No Memory Card
6ES7313-1AD02-0AB0O MC MAX. 512KB
CPU 313
6ES7313-1AD03-0AB0 MC MAX. 4MB
CPU 314C-2 DP 6ES7314-6CF00-0ABO MMC MAX.4AMB

VY
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6ES7314-6CF01-0ABO

MMC MAX.8MB

6ES7315-2AF02-0AB0

MC MAX. 512KB

CPU 315-2DP 6ES7315-2AF03-0AB0 MC MAX. 4MB
6ES7315-2AG10-0AB0O MMC MAX. 8MB
CPU 316 6ES7316-1AG00-0ABO MC MAX. 512KB
CPU 316-2DP 6ES7316-2AG00-0AB0O MC MAX. 4MB

CPU 317-2PN/DP

6ES7317-2FK13-0AB0

MMC MAX. 8MB

CPU 318-2

6ES7318-2AJ00-0AB0

MC MAX. 4MB

6ES7318-3EL00-0ABO MMC MAX. 8MB

CPU 319-3 PN/DP

6ES7318-3ELO01-0ABO MMC MAX. 8MB

Al albiseo S s
:;p@MBMVQCPUﬁML,.L;LA

silaie (b &S fals I8 el oS il e aibl> 1 Las 2 (531057 50 atbl>-) Load Memory
35 5 aenlS 35l Uslee Ol g o 1) bl 15,8 o 51 50T 3 a5 (oot Sladas cla S5 s

ARy
g (65 bl 4 (IS L bl Gl asl ol ) sls i 1 (S akdl>) Work Memory

28 8 5 ys 5 sl RAM Usles Ol 5 (oo 1y bl ol 55 o iz | ]
il e sl e Jels Las ol o oodww dB28l>) System Memory

(b)) T o

(L z8)C o

(bsl=)M @

(37 58335038 pslas & by e asl=) PIO ,PIl o
(Joe sals) L STACK @
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S Sl Eom 53 &8 ls (S lize 1, ST-400 5 05 5 w2 S7-300 s SN sl glalad
st o LT gl se ol Dl b

G Mo o9 md gedgu

A8 o i W Se s STOP===2 RUN il 5ICPU (g,18" &Il g ol s

: Startup «w

é\j).ﬁc.ﬁjﬁdﬁ@jﬂRUN .J..AAJCPU ‘J‘j"(}’é‘.’.jb)‘l:’.ﬁcpu ngjﬁou@w.)a.wj@.;)
5 i 4 d b 53 350 oo ) il ol iy STAartup LS ob 5 ol wb s B 5ot oS>

.>,,.z5gM«mu@@(wg&uw@\@@;mm}

(CPU duxo (551l of y)Restart glgs

Glad bl (il ol > 6 S7-400,5 S7-300 s 57 (g1l ol g5 onl 0 Warm Restart
355 Sledbl Il gl Jidw 5 Ly oo ol el ol 4B S L5 55 SIbbl ) go 4 45 o (g dlibl>

.5}&@ij‘&‘)‘j)KMLj‘é)‘u\;‘o‘)tfw‘)bwo)bJ.:S‘SAM‘)

JLLL g5 5l ar 5 olbl gy 3l ar et il Db goe ST (G310 ol g5 cpl )3 Cold Restart
sl ol b8S7-300 ,5 CPU 318-2 ;PLC S7-400 s (¢ il ol g5 ol s o o

oJS sl 0 S7-300 ,5 CPU318 ;PLC S7-400 ames o5 (5510 ol ol 55 :HOt Restart
b Olaa 31 1S aali 5 g oo Lo JE L 2 b HE Wle 5 3l a5 bl (515 eS|
..,\5@|.,\:474n|>‘.>ﬁa.,\$dz§561

S @15 53 250 oo s CPU a3 8.8 15505 LMRES 550 55 e c28ls K ipas
System Memory ; Work Memory  Load Memory (¢ sl las aw ,a 55, CPU 05 5
f‘Ju}&@éfkaﬁ;séuwbﬁsuﬁuﬁdﬁ“ﬁ)cpu ?}ﬁ)&)@@.))‘f&ﬁu
g5 o bl L8 51 Js s o0 SL 0T Glgme 035 Sy b il RAM g5 bl o8

Dgh o5 &STL OT (gl s il FLASH
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MPI &9
3,0 .3_,:;387-400 557-300 S S PLC rl.o.? S9y S ol w;.o.lju.a.tsuj.s)\,\s\:w»\@MP'
2355 oo Ol ool 3,8 aw byl o s ol (sl

PC Adaptor MPI LIS Jlast sl 6505 4l g -

HMD sxo sla b 4 Jlasl g -Y

K5PLC S7 4 PLC S7 X Ulas| g ¥

Networking with MPI

S§7-300™ or S7-400™ S7-300™ or S7-400™
CPU1

BT ST

PG connection with MPI

PLC link with MPI

OP connection with MPI

=

] 2 [ o | CEP
OEONOEEE EVE

@ Default MPI address

DP 0)5.;

Lol 0dis 45,6 PA DP (FMS wes ¥

SIMATIC

$7-400F
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ET 2005 ET2005  laserscanner  ET 200pro
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Baud rate Maximum segment length
9.6 kbit/s 1200m
19.2 kbit/s 1200m
45.45 kbit/s 1200m
98.75 kbit/s 1200m
187.5 kbit/s 1 000m
500.0 kbit/s 400m
1.5 Mbit/s 200m
3.0 Mbit/s 100m
6.0 Mbit/s 100m
12.0 Mbit/s 100m

.:)\:J':J‘_;Jia_ahgl.njjlfj:ﬁ)4:)\.J\:ui.i‘jﬂ@ﬂ%l{b&lf@w&jwl:\)epeaterbj

oK sl 53!

by L b S il 15
Con& 93 05,5 dspl
Tree 55 ns sl ool

CPU s 4 HMI &S, JLasi

- & & & ¥

Y¥Y
Akb_Oveisifar@yahoo.Com


mailto:Akb_Oveisifar@yahoo.Com

(SR dj.’.f O\i.:«ilﬁ)T 09 >

(o) simst plal ol oS0

Layer

User

Application
@ |

(3)-(8)

Data Link
(2)

Physical
(1)

ovldg g 4l 58 OSI o
The PROFIBUS protocols

~FMS __._DP___PA _

[
Application Profiles

DP-Functions

Fieldbus Message

| | specification (FMS)
i not used
Fieldbus Data Link (FDL) i| |EC Interface ]’
(___Rs-485 | Fiberoptikk ) ||

[Jenso170 [ | DINE 19245 parti 4 E

PROFIBUS guidelines

WY S 556 e 5352 51 b Y GIPA s DP wseis (ST o oslizal G S 55 oS shilen

OSI Js 68 i sls 4¥ .S o 03lizwl OSI Jue 7 52 1 gl 0¥ SIFMS a8 s o3linal Laul

Host Layers

Media Layers

OSI Model
Data Layer
 Dat Application OSI Jus
| N | o et s
Data
| N |
| | B Interhost Communication
Segments Transport
L End-to-End Connections and Reliability
 Packets Network
Path Determination and IP (Logical Addressing)
Frames Data Link | CHR ‘-'9 00/ igafdsY
MAC and LLC (Physical Addressing) PN < > I
Bits Eoaica I I
_ S  Transmission 03 00100L003L30000%0L03010%03%03%
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SM321: DI Jlous 63549 sl &8
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SM332: AD & T o5 5 sla &8
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S7-400 =95 959959 S J9ik b LT
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Wiring and block diagrams of SM 321
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Wiring and block diagram of SM 322; DO 32 xDC 24 V/0.5 A
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Wiring and block diagram of SM 322; DO 32 x AC 120/230 V/1 A
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Wiring: Voltage and current measurement

Connection possible at both sides at channels 0 to 7

=
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Wiring: 2-wire and 4-wire transducer

Connection possible at both sides at channels 0to 7
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Wiring: Resistance measurement with 2-, 3- and 4-wire connection

The following connection possibilities also apply to silicon temperature sensors and PTCs.
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CH®6

CH7
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Wiring: Thermocouples with external compensation

Insert a bridge between Comp+ and Mana when using the internal compensation.

1] L+
Current Multiple-h.ﬂlt-xalsurin?1 2| Mg+ .
source  xer range modules 3 Mo T
B — = 0 L o CHO
T e
- = = ‘-'5 Ma— [ -
nterna - M; - > 1 CH1
supply TR
— S | LN CH2
PRSP = L e
comp- n L oM 1 D CH3
GD\l Ext. compensation 10| Comp+ L =,
None COMP ¢®
11| MANA o T~ Equipotential
ADC I 12[ Mg+ . = ~ | bonding
[ = | 13|My4- n > ~ Cha
Electrical ,_E:“ —— 4|Ms* z . \
isolation = | 15|Mg- > BN CH5
| 16 Mg+ ¥
7 1
Backplane bus %\SF = | 17|Ms- P — CH6
interface R T 18|M7+ ¥ . Functional
= 19 M7- S > ground CH7
20{M T
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Wiring: 2 and 4-wire connection for voltage output
The following image depicts:
® 2-wire connection, no compensation for line impedance and

® 4-wire connection with compensation for line impedance

24V 1 L+ L+ M 21
2 L 22
(s}
e s O N O]
CHO 4 T 24,[Sas T 1
o @ 25 _|Sa- \ L CH4
6 26 _[ManA |
— o . —H
CH1 o8 28 [S5¢ [
* - I B e 20 [S5- 1 CH5
C 10 30 |MANA | | Do
G_L ‘L—O
@D -0~ _D—E11 }E Sl 31, Qe+ =
- CH2 12 32,56+
13 33 |Sg- L CH6
14 34 [Mana 1
h Q
s M é o1l 35 [QVz,  *
CH3 o186 36 |S7+ R
o7 37 [Sz- . CH7
18 38 [MaNA . L1 LDJ
o—
" ,19 @ 39 |
=\ 020 M @ }\SF 40 |l\
S~ \ ®
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Wiring: Current output

AO by Ja3lo 3o SYLas

Shm ol Jlasl o

24V
CHO
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+
c
4V, — — _ |
) CH2
CH3
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25 - CH4
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|

T
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S7-300 48 IM LW Jaik b @L&T

S8 eslizul 5550 ol &S5 posdle il 3l ¢Sy an b &S an 5 g IM361R 5 IM360S ;5L

J.&banLCL}ﬂ)(ﬁj}*&}&#‘))&)‘fuﬂéﬁf}‘}&wbﬂfdn

IM360
M-8

SIMATIC
$7-300

DI/DO Default Addressing in Multi-Tier Configurations
S Rack PS M 96.0 | 1000 | 104.0 | 108.0 | 1120 |116.0 | 120.0 | 124.0 5]
3 (Receive) to to to to to to to to
o 99.7 | 103.7 | 107.7 | 111.7 | 115.7 | 119.7 | 1237 | 127.7 p|
I —
S PS IM 640 |680 |720 |760 |800 |840 |880 |920 B
Rack (Receive) to to to to to to to to
o 2 677 |707 |757 |797 |837 |87.7 |917 |957 D)
S PS M |320 | 360 | 400 | 440 |480 |520 |560 |00 P
Rack (Receive) | 10 to to to to to to to
o 1 557 @30 78R3 7HR 47 70151 7 WE55.7 Wi50.7 MNEs.7
= PS | cpu | ™ 0.0 4B 20 8Rz0 BF 12.08B16.0 §Rz0.0 8 R 24 o2 0 N
Rack (Send) to to to to to to to to
o0 37 WR 7.7 4117 B 15700107 237 B 27 700317 0
Slot 1 2 3 4 5 6 7 8 9 10 11 p

il o Loy 93 I3 IM3BIR 5 Ll oSS (o115 IM360S
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S7-300/S7-300F

IM 360/361/365 interface modules

Overview

o [For connecting mounting racks in multi-tier SIMATIC S7-300 configurations
e |[M 365: For design of central controller and max. 1 expansion unit.
Limited use of modules in the expansion unit (e.g. no CPs or FMs)
e [M 360/IM 361: For design of central controller and max. 3 expansion units.
No limitation in selection of modules in the expansion unit

Area of application

IM 360/IM 361 and IM 365 modules support a multitier configuration of the S7-300 automation system
(CPU 313C, CPU 314 or later), consisting of a central controller (CC)and up to three expansion racks (ERs).

The individual racks are interconnected via the interface modules.

® |M 365:
Central controller and 1 expansion rack each with max. 8 modules; Distance: 1T m

e M 360/IM 361:
Central controller and max. 3 expansion racks each with max. 8 modules; Distance between two adjacent
racks: 4 cmto 10 m

General features

All interfaces have the following common features:

e Compact configuration:
The rugged plastics housing contains the interfaces for the connecting cables.
e Simple mounting:
The interface modules are mounted on the DIN rail (slot 3) and connected to the 1/0O modules via a bus
connector just like any other module.
e Problem-free configuration:
The interface modules are self-configuring. Address assignment is not required.
e Status and fault LEDs

IM 365

The IM 365 is the low-cost expansion for an ER. It contains the following features:

e One of the two IM 365 modules is inserted in the CC, the other into the ER. The modules are connected
by a fixed cable 1 m in length.

e Limited use of modules:
The ER is not connected to the C bus (communication bus). Therefore, no C bus nodes (e.g., CPs and
FMs, see configuring aids) may be inserted into the ER.

e No separate power supply:
The modules in the ER are powered by the CPU power supply.

IM 360/IM 361

IM 360 and IM 361 are the ideal solution for comprehensive expansions. They contain the following features:

e |M 360 plugs into CC

e |M 361 plugs into each ER

e Separate power supply
Each IM 361 requires an external 24 V DC power supply. This then powers all modules of the respective
ER. A PS 307 load power supply can be connected using a power connector.

 No module selection restrictions:
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Function modules in detail s eI PID s ) xSl a5 9
> Counter Module FM 350-1/FM 350-2

> Positioning Module FM 351

> Cam Controller FM 352

> High-Speed Boolean Processor FM 352-5
> Positioning Module FM 353

> Positioning Module FM 354

> Controller Module FM 355

> Controller Module FM 355-2

> Positioning Module FM 357-2

> PROFIBUS-Module IM 174

> Position decoder module SM 338

SIMATIC $7-300 CPU 312C
For small applications with high requirements in terms of processing power

= MPI-Schnittstelle onboard
= Technological functions:
- Counting
- Frequency measurement
- Pulse width modulation
- Pulse generator
= 10 digital inputs
= G digital outputs

SIMATIC S7-300 CPU 313C
CPU fer installations with high requirements in terms of processing power

and response time.

= MPI interface onboard

= Technological functions:
- Counting
- Closed loop control
- Frequency measurement
- Pulse width medulation
- Pulse generator

= 24 digital inputs

= 16 digital outputs

= 4 analog inputs

= 2 analog outputs
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SIMATIC S7-300 CPU 313C-2 PtP
CPU for installations with high requirements in terms of processing power
and response time.

* MPI- interface onboard
* Point to point link interface
= Technological functions:
- Counting
- Closed loop control
- Frequency measurement
- Pulse width modulation
- Pulse generator
* 16 digital inputs
= 16 digital outputs

SIMATIC S7-300 CPU 313C-2 DP
CPU for installations with high requirements in terms of processing power
and response time.

= MPI interface onboard
= PROFIBUS DP master/slave interface
= Technological functions:
- Counting
- Closed loop control
- |:I'«E'I:|Lh?:f'l'.'t‘_,Ir measurement
- Pulse width modulation
- Pulse generator
= 16 digital inputs
= 16 digital outputs

SIMATIC S7-300 CPU 314C-2 PtP

CPU for installations with high requirements in terms of processing power
and response time.

= MPI interface onboard

= Point to point link interface
= Technological functions:

- Counting

- Closed loop control

- Frequency measurement
- Pulse width modulation

- Pulse generator

- Positioning

= 24 digital inputs

= 16 digital outputs

= 4 analog inputs

= 2 analoga outputs
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SIMATIC S7-300 CPU 314C-2 PN/DP

CPU for machines with high demands of computing power and reaction rate
= combined MPI-PROFIBUS DP-interface onboard

= 2 PROFINET Ports for line structures

= Technology functions:
- Counting
- Controlling
- Detecting frequenzes
- Pulse width modulation
- Pulse generator
- Positioning

= 24 digital inputs

= 16 digital outputs

= 4 analog inputs

= 2 analog outputs

CP sl Jojslo b ol

4§.:..i«Lgl.:nQ)\fsudjjb&l\é\)):.:ﬁ‘}@qbuéh@@.U‘_,S@CPU da Josle pl bow g

Description Bus system/communication network
CP 340 Point-to-point link

CP 341 Point-to-point link

CP 3425 PROFIBUS DP

CP 342-5FO PROFIBUS DP (fiber optic)

CP 343-1 Lean PROFINET / Industrial Ethernet

CP 3431 PROFINET / Industrial Ethernet

CP 343-1 Advanced Advanced PROFINET / Industrial Ethernet
CP 343-2 AS-Interface (Master)

CP 343-2P AS-Interface (Master)

CP 343-5 PROFIBUS FMS
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Point-to-point link via communication processors

Overview
~ Description

Description

Point-to-point link via communication processors (CPs) is an extremely
powerful and low-cost alternative to bus systems. The advantage of
point-to-point links over bus systems is especially significant when
only a few (RS 485) devices are to be connected to the SIMATIC S7.
The CPs can also easily link third-party systems to the SIMATIC 57,
Thanks to the great flexibility of the CPs, different physical
transmission media, transmission rates or even customized
transmission protoccls can be implemented.

The interface modules for the 57-300 are available in three versions,
each with cne interface for the different physical transmission media.

All pointto-point communications modules use up to 4 protocol drivers

which are integrated in the operating system. The CPs, like all cther S7 modules, are parameterized

from a programming device or PC via the central processing unit (CPU).

SIMATIC S$7-300 communication processors

= CP 340 - Low-cost entry version
= CP 341 - Powerful computer connection, loadable protocols

Communication for SIMATIC 57-300

Modular, powerful and with full PROFIBUS functionality: Communication modules for SIMATIC

CP 3425

for connecting S7-300, the modular controller for innovative solutions in the

manufacturing industry, to PROFIBEUS

= Expansion of the process /O of SIMATIC S7-300 using several PROFIBUS

interfaces
= Use in the field as DP-0 master or DP-V0 slave

= lUse in the cell area with cross-network programming devic efoperator panel

communication through S7 routing

= Extensive cperater contrel and moenitering thanks to multiplex function with OF

communication

= Flexible use of the process /O by means of dynamic activation of DP slaves

P

CP 3425 FO

Fiber-optic technology is used when

= the envircnment is severely affected by electromagnetic interference,
= extreme potential differences exist and

= high transmission rates are required.
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AS-Interface Master for SIMATIC 57-300

The AS-i master CP343-2 (P) facilitates the connection of AS-i
actuators and sensors to the SIMATIC S7-300 or to the ET 200M
distributed [/O system. Multiple AS-i masters and AS-i networks can
be connected to the SIMATIC S7-300. Up to 62 slaves or up to 992 [/O
points can be integrated per AS-i network. Engineering is comfortably
realized via drag & drop in the TIA Portal or in SIMATIC STEP 7.

Communication processors for SIMATIC-S7 300

With cur comprehensive pertfolio, we offer the right CP for every requirement, as lean, standard or
added value versions for SIMATIC S7-300, the modular contreller for innovative system sclutions in
the manufacturing industry. Connecting controllers via these CPs permits direct integration into
Industrial Ethernet networks. The communication processors have multi-protocol capability and
support the following protocols:

= PG/OP communication

= 57 communication

= ppen communication (SENDVRECEIVE)
= PROFINET communicaticon

= |T communication

CP 3431 Lean: Connects even small applications to Industrial Ethernet

The low-cost connection for programming devices and HMI devices, as well as for
communic ation between ST programmable controllers.

A Product selection and ordering

CP 343-1: The tried and tested, rugged and secure standard versions

The efficient, reliable and rugged communication processor that links the S7-300 via
Industrial Ethemnet, also as a PM 1O controller for the connection of PROFINET.

A Product selection and ordering
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CP 3431 Advanced: From PROFINET to IT communication

In addition to the functionality of the CP 343-1, the CP 343-1 Advanced offers e-
mail functions and user-created web pages and thus optimally supports
maintenance and quality assurance. The Internet functions such as FTP even
allow connection to the most diverse PC-based systems.

With its integrated security functions of firewall (Stateful Inspection), VPN protocol

iIPSec) and protocols for data encryption such as FTPS and SMMPv3, the communications processor
protects S7-300 stations and lower-level networks against unauthonzed access, as well as protecting
data transmission against manipulation and espionage by means of encryption. Therefore, for the S57-
300, this CP is the bridge between the field level and the MES level.

' Product selection and ordering

CP 3431 ERPC: Connects SIMATIC S7-300 controllers with ERP { MES systems

In combination with a loadable firmware expansion, this communication processor
offers efficient access via Industrial Ethernet to databases across all corporate
levels without laboricus programming of the controller

" Product selection and ordering
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SIMATIC MANAGER 41391 p 3 b G T :pg Jad

__,'nw Konfig - [SIMATIC 300(1) (Ke bon) - SIMATIC STEP 7]
Saion Gewbsten nfugen Jelsystem Arekht Exbas Eenster HFe
D@8 %) &) Dl dldl @) B w
PRDFIBUS(1} DP- u S o
11} DP-Mastersyson (11 —— i
[ I T T i iz Ainy
»fv [y — F U B ELES Prot  [Stancud ~
X2 |lf Ao + g WASTERDANES/DC M A
3 + @ MASTEROANES/DC M
4 !CP3431" + ] SIMOVERT
DIGWLTD) + (2 SINAMICS
DIEWCID) + () SIPOS
COTEALY) + (2] Weims FELDGERATE
DOTBwLT) + B PROFIBLS Pa
AL B S FROFINET 10
0 ADA 8k = 1 Gerers
1 i4/02 = () SCALANCE X200 Swie
IBom SCALANCE Y2022
[@n/mm SCALANCE X204 IF
SCALANCE X042
t SCAUANCE X061
SCALANCE %208
i a2 = Qv
. = ) 1208
< > ¥ m INTSTaPN
= | N
= (20 IE/F8 Lk P 1D
= () 86X 41154800
MPttdurm | Eddesse | Addwose | Komeoiw | L
~ () Wistee FELOGERKTE
< Bl Smancxo
o @
i3 =81 e
+ J AS{rimface
(AN 0 e £3 1R [nc kel E¥heiick
DIGECT220V 5 P e uvandll
DIGACI2023N (65T T 1FHID0MD 3] & < S enerunang
D01 G120/ SA. 1213
DOTERE10/15 637 Es’mj‘.‘fw“ |
Al202M Ee ] - 1 4BReADATIZBR. rochi B
0 AD 2% ES7 330 500 040 %235 ° b 8 b Busmodden
)
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SIMATIC Manager

STEP 7 Wizard: "New Project” [ %]
\ Introduction 1(4)

STEP 7 Wizard: "New Project"

You can create STEP 7 projects quickly and easily using
the STEP 7 Wizard. 'You can then start programming
immediately.

Click one of the following options:
"Mext" ta create pour project step-by-step

“Make' to create your project according to the preview.

| Symbolic Name
Cycle Execution

=) S7_Fro2 Block Name
= i SIMATIC 300 Station OBl
=l CPU312IFM(1)
=) (51] 57 Program(1)
4 Blocks

Cancel |  Hep |

STEP 7 Wizard: "New Project™ E
El Which CPU are you using in your project? 2(4)
CPU: CPU Type | Order No |~

CPU312 IFM BES7 31254C02-04B0
BES7 3131AD03-04B0 —

BES7 314-14E04-04B0
BES7 314-5AE03-04B0

= EES7 35-14F03-0480
CPUME2DP EES7 315-24F03-04B0 |

LCPU name: 4(1)

MP| address: d

Preview<< I
=h 57_ProZ Block Name S c Name
=l SIMATIC 300 Station ToB Cycle Eseculion
ER-| JealEE
=1 8] S7 Program(1)
49 Blocks

| T Help
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STEP 7 Wizard: "New Project”

Cycle Execution

Time of Day Interupt 0
Tirme of Day Interrupt 1
Time of Day Interupt 2
Time of D ay Interupt 3

e
e

STEP 7 Wizard: "New Project”

£y
]

(Fetting Started
T

-l 51MATIC 300 Station
= § cruzia)
- [81] 57 Program{1)
4] Blocks
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Within the project, data are stored in the
form of objects in a hierarchical structure

*{Z Blocks

Opening, organizing, and printing
projects

The SIMATIC station and the CPU
contain the configuration and
parameter data of the hardware

controlling the machine

The S7 program comprises all the
blocks with the programs necessary for

NPlpy L Sl

Editing blocks and inserting program
components

Downloading the program
and monitoring the
hardware

Setting the window display and
arrangement, selecting the
language, and making settings for
process data

K SIMATIC Manager - Getting Started

b

File Edt Inset PLC View Options Window Help

Calling the STEP 7 online help

% Getting Started

B Getting Started
= [l SIMATIC 300-Station
= [@ cruzgm)
= {81 57 Program(1)
{3 Source Files

Sl oc|

Jﬂﬂﬂlﬂ@.@ldrﬁliﬂrﬂ_m_llmmm

C:\Siemens\Step7\S 7proj\Gettin_1

=1%| %8|=| xe|

The contents of the right-hand pane
show the objects and other folders
for the folder selected on the left

The contents of the left-hand pane
show the project structure
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ST7 30 P ol o9

E: :__— ‘
Digital input ’ Digital output
I module : module
Byte 0 : Byte 4
= Bits 0 to 7 : Bits O to 7
= I == :
Digital input Digital output
module module
Byte 1 Byte 5
Bits 0to 7 Bits 0to 7
Absolute address: 1.5
N
Input Byte 1 Bit5
Addressing

Byte 0 Byte 1 Byte 2 Byte 3 LSB
[7le[s[alsl2]1fo]7]6[s[a]3]2]1]o]7]6]s]a]3[2]2]0]7]6[s[a]3[2]1]0]
MSB -
.4 Q33 Bit
MOVE —A—C \ /

MD4 —] — QD 12 Y
“ Byte

~
\-—_ WOI'd __...-/
—
Double Word
Control Statement
A ! 34
Operational Part Address Part
A I 34
Add
Ide n:;?esr Pa rame¢ter o
I 1-4 Parameter = Byte Address and Bit Address
' A
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Hardware tusw 38 5131 Cow (G 5

.‘-; SIMATIC Manager - [57_Prol (Component view) -- C\Program Files (x86)\Siemens\Step\s7proj\57_Prol]
% File Edit Inset PLC View Options Window Help
O = |37
=& §7_Pral
-] SIMATIC 300 Station

=-[8 cruzizm SIMATIC Station

E-{z7] 57 Program(1]

|:NOFi|ter>- jvﬁ %%

Ea HW Cenfig - [SIMATIC 300 Station (Configuration) -- 57_Prol]
O] station Edit Insert PLC View Options  Window Help
DEa® @S s s |fh B3| %8 | w2
=(0) UR
1
2 CPU312(1)
3
4 [d DexDC24v
5 [ DhexDC24v
6 [ DhecAC12Ov
o [d DO16xDC24V/0.5A
i8 E DO16DC24V/0.5A
9
10
1
4 I
w0 v
Slot Module Order number Firrwware | MP| address | address | O address Co
1
2_:|ﬂ CPU312(1) EEST 312-1AE14-04B0 3.0 2
3
Z DI ExDC24 BESY 321-1BH10-0440 0.1
5[] DHEDC24Y EEST 321-1BH10-0840 4.5
B[] DIExACT 20 EEST 321-1EH01-0440 8.9
7 O[] DO1EDC24V/0 54 EES7 322-1BH10-04A0 12.13
£ [|§ DO1EDC24V/054 EEST 322-1BHE1-0440 16..17
g
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SM s J95lo Sy (g ydT g

m HW Config - [SIMATIC 200 Station (Configuration) -- 57_Prel]
@} Station Edit Insert PLC View Options  Window Help
DEa® & Ll =
=i UR
1
2 CPU312(1)
3 5
a DIGDC28V Properties - DILGXDC24V - (RO/S4) ==
5 DI16DC24V
H DNEACT20V General  Addresses |
7 DO16<DC24V/0.5A
8 DO 16xDC24V/D.54 Inputs
3
10 Start ] Process image
1 End 1 0B1 Pl
[ System default
1 T A
| H
s 0 v
Slat todule: Order number Fimware | MPIIY |
1
2 |[E cru3tam) BES7 312-1AE14-04B0 /3.0 B : :
3
4 ) BE- -1BH10-0&440 I I
5 || prieDc2av BES7 321-1BH10-0440 Il I
5[] DREmACT20 BES7 321 EHUT-0AA0 — W™
7 DO1ExDC24% /0.5 BES7 322-1BH10-0440 I 4 g I
g DO1E:DC24%/0.54 GEST 322-1BHE1-0440

SM, s &) slaw bt 4 PLC 6 L IM361R 5 IM360S &, L. s PLC S7-300 ,»
dtﬂjbwwﬁ;mwa\.w\aﬁw;,\;\}:@w\g{,)wﬁ@ws)muCP,FM
4L »PLC S7-300

% HW Config - [SIMATIC 200(1) (Configuration) -- rewire]
E“] Station Edit Inset PLC View Options Window Help

(=P ] sin sln || B3| B8 | w2

=(0)UR

CPU 317-2 PN/DP
MPLDP

PNIO

IM 360

DI6ExDC24V
DI&ACT120/230V
DI16xDC24V
DI6ExDC24V
DO4xDC24V/10mA, Ex
DO16xDC24V/D.5A
DO16DC24V/D.5A
DO64xDC24V/0.3A, M

DA UR

-Jmm-b-whzs,\_,—t

IM 361
Ald/ADZ 1 2Bit
Ald/AD28/8Bit
AQ&c12Bit
AD416Bit
AlexTC
Al 1 2Bt
Al&xTC

—|=|w|e
—|=

||| ||| =

=) UR

e s )

—|=|w|e
—|=

IM 361
DIGxDC24V
DI16xDC24V
Al&12Bit

Al&x13Bit
AQ4x16Bit
AQ4x16Bit
AQ4x16Bit

SM 338 POS-INPUT

~d| | en ||| pa| =

—| =[]
—|=
o e B s o

Akb_Oveisifar@yahoo.Com


mailto:Akb_Oveisifar@yahoo.Com

u.'.’al.p dj.’.f O\i.:«ilﬁ)T 09 > (0))63.&’- CLA‘ L;LLJ\ O c\iﬁb

o G i (la Caand 55 b 11O 0557 S a2 b 5 O i slaws 2151 sls 2 51 (S
Lsd o Sme BT el L et Sl g s &8 5L - Remote /O sla ot 1 oslizal
PLC L Lyl )5, 5 ol olidg s 4Kt s Lealasl ol 05ls 13 s ET Slestizal ol o 5 J sone
S Sz 35 Kb ol e b Ml oy Kb 4 BT o) sl g ol 4K ol o

23 gl Sl PLC

=N UR 1
I | |
| 2 E CPU 3172 PN/DP

2 PO — % 3
& s perties - MPLDP - (RO/S2.1) [z ] -
) DIExDC28V — 5

z AP eneral | Addresses | Opersting Mode | Corfiguration ! Cock |

3 DI16xDC24V. . Properties - PROFIEUS interface MPL/DP (RD/‘SZI)‘ [
£ Duoc Shott Description MPL/DP P

B DO&DC2AV/T0mA, Ex Gonersl  Paramsters |

5 DO16DC22V/0 5A

10 DO16:DC22V/0 5A Address T~

1 DOBADCZAV/0 3A, M

Name: WPL/DF

= UR

2 Interfa Subret

2 Type PROFBUS  ~ — ot networked — New

3 W 361 e o

ress

4 DIBDC24V Propetiss

5 DIEXDC24V Networked:  No Properties.

3 AlRe12Bi Dol |

7 AlB13Be Comment:

B AD&T6BL

5 AD&T6BR

10 ADBT6AR

1 SM 338 POSINPUT

x| o] et | o |

Properties - New subnet PROFIBUS (=

General | Network Settings I

Name: FROFIBLS(1)

57 subnet |D: IDDGB - IDDDB

Project path: Irewire

Storage location - - -
of the project: IC:\F‘mglElm Files {xB6)"Siemens"\Step s Tproj\rewire

Author: I

Date created: 12/18/2016 11:20:25 PM
Last modified: 12/18/2016 11:20:25 PM

Comment:
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Properties - MPI/DP - (R0/52.1)

o

General lﬂddresses ] Operating Mode ] Corffiguration ] Clock ]

Short Description: MPI/DP

Name: [MPI/DP]
Interface

Type: PROFIEUS hd

Address: 2
Networked: Yes

Properties...

Comment:

Olodar Cogor ol 0o 0305 OLES lid g s (6 4K 55 ET200M 68| S Jlasl (S 03555 35 o godd

oS om0l 5153 g5l Cd SIET oSl )3 o)

EI--:E,! FROFIBUS DF

=0 UR
1 - Actuatars
2 |[H cPu 3172 PN/DP PROFIBUS(1): DP master system (1) - Additional Field Devices
X MPLDP T T e 0 CiR-Object
X PO
3 0 360 -1 Clozed-Loop Contraller
4 DIEDC24V m E-{Z Configured Stations
5 DIBACT20/230V {17 Corwerter
6 DI1ExDC24V
7 DGDC2AY B0 DP VO slaves
2 DO4xDC24V/10mA, Ex E-] DPAas-
= = CIDPRAL
1 DOB4xDC24V/0.34. M -1 Electrical Distribution

@3 ENCODER

AN UR D@uR Sg S Sggg
1 1 :
F3 2 i I:I---D ET 200eco
3 W 361 3 F ES] " i
4 DIT6<DC24V 4 A&/AD 2126t B0 ET 200?8
5 DIEDC24V 5 AI4/A02:8/BBr &3 ET 2005P
5 AlB128t 5 [{ A0&x128 E-{C0 ET 2000
7 Alc1361 7 AD& 168K =
] AD4x166it B AIETC \ =0 ET 200M
3 ACkiBE 9 AlBcI26k @ M153
10 AD%I6ER 0 [{ mac @ IM 1531
11 S 338 POS-INFUT i IM 1531
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PROFIBLIS(1): DP master system (1

)

m

_| Properties - PROFIBUS interface

IM 153-2

General  Parameters }

Address:

-

Transmission rate: 1.5 Mbps

not networked

e |
Propetiies
[ oo |

=(0) UR
1
2 CPU 317-2 PN/DP
Xi HPLTP
x2 PO
3 IM 360
4 DIT6DC24V
5 DIBAC120/230V.
3 |4 Dri&xpC2av
7 Y Py
é DP slave properties
15D General WOpeEmng Parameters |
n | Module
Order number BES7 153-24A01-0XED
Family: ET 200M
] o) DP siave type M 1532
E Madh Designation |\M 1532
AT Addresses Node/Master System -+
] Diagnostic address:  |218% PROFIBUS 1 Subnet:
ggf:g [DF master system (1) ]
DO4+DI
e SYNC/FREEZE Capabilties 1
1241 28| r r [ Watchdog
402412 L
AD2412) Comment:
oK Cancel | I OK

Cancel Help

..5}:4L‘sﬁﬁﬁ.jtslﬁé‘6}@-)#}6})})6\.&&)\5&4&‘3‘)}ET6})6\.&&1})[{&)3"1@@

sl g Jlis Ol gie sl oo plo3 0358 oo wlidy  aKd 4 bl g 0 S ol oKl 51 K5 S

PROFIBUS (s 4 sz 5 55 5 013l p 5 (6 6Bl 51 plids (5 488 40 s S s s S 52155 &5

=5 o ol 1, MICROMASTER 4 «, 5 DP

=(0) UR

CPU 317-2 PN/DP

MPLDP

PNHO

IM 360

DI16cDC24V

DI8xACT120/230V

DI16DC24V

~4mmbw§5~—t

DI16DC24V

DO4DC24V/10mA, Ex

DO16xDC24V/D.5A

DO16DC24V/0.5A

—|=|eo|e
==

DO64DC24V/0.3A, M

m

PROFIBUS(1): DP master system (1)

)
Znm 15};[

&9

:Iﬂ (3) MICROMASTER 4

Slat DPID .| Order Number / Designation | &ddiess | [ Address Comment
1 1 0 PEW, 2PZD [PPO 3]

£ i = AW SAER R P -

3

=-3 SIMOVERT
#-gg MASTERDRIVES CB1
- gg MASTERDRIVES/DC MASTER
gy MASTERDRIVES/DC MASTER
el MICROMASTER 4

-gg MICROMIDIMASTER OPMP

-G MICROMIDI/COMBIMASTER |

-Gy PM/FBSE42/P BSE4E

o5 5 o s g PKW gl sl o PZD (las o 5L L (PLC L 5155 gl Jsls Cogr
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CPU 315 ogx

33355 onodil s (551 oy asls Il StArt UP (sla ¢Sk 555 &) 50 53 CPU 05 SRUN 1wy
PI asl> 55 5ol s b SplS7 51 s (63555 Cand 5 ol adi g b 5 5 4 PIQ i slas ,5ls aslsl
33355 oo 1l CPU js o wi g aslp  PH s b e (gl alasd [l (6,8 515 51 oy 05,8 o 13
PIQ)P“Lgl...éjﬂu\.b..\ibi-dpllJ).\q-j\bﬁ)b)&b‘.\.&\{(jYSlq—;éCPU«MUﬂcg‘Jq—‘N
clas oL 128/128 (clyls CPU 313C Jke Olse 4 il o Losein goldie CPU a (ol
Olop opl b b s 5 S Slopsloul 4 5L Sl asl gl 2 e 53 .45l s Process Image
OT 53 Syl o Ol s aS” Wil o CPU sl 1 ise 55 Lad ol 54 o o0ls 413 PIQ 4t s
S8 4 L PIQ 555 e pslis IS sltnl 53 CPU e plas 4ol (1o a0l 31 g 2358 (0 0503
wddb)‘@}ﬁ

OT 5o s (35,5 45 Sl CPU il 1 isw s 20 5 wslL . Process Image Input Caise. P11
g (80 S

CPU i, Q)M}’W);Jﬂ“ix;:if Ol 5 P1Q 5181 03y b (g 5 51 (5 2 lie 55b &

s 8 . Peripheral output -l bs o5 5 cpl 4. 45,8 oo ,ldis

3,5 s StANUP e 51 CPU ol 5l dm B 3L s 55 Sy geo 40 A Jl 5l CPU Sl 6 g
S eyl s 5 sl S8 4 1 PIQ slas o slis fux

Cyclic Program Processing (CPUs as of 10/98)

7
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aslsl

Write Outputs Q0.0
Process Image
Read Inputs 10.0
PLC ;
s PLC nglc PQW 256
Execution

Peripheral Addressing
PIW 256

J};ou\.&@\}rbﬁ‘ﬁ)&)yMMLJJJ)‘J}{M}JLQAJLN)‘&

Cyclic Program Processing (CPUs up to 10/98)

D

PIQ

el JQw Ol

@il Sl S 0bj 5 12 CPU Ly )8 K 5 b diS o dgb 8 Sboj Soe

1T o Sz 4 5 sl Olo ez 5105 (s sd (oo

PH 5 0T 05l 415 5 (635,55 0155 4 b g e Olej-)

a7
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378 4 PlQ Sl o > Jl )l 0l 3-Y

Operating system User program MUJ{ CS‘J"‘ ‘b Jayjn QLA)—‘”

1 ol e a4 b gy e Ol 5-F
> 3 [ — Mai
[ Cyde | ain

[Cycle ] program &.& L» L‘:.ié J:U 4 b};jo QLoJ—D

CPU L5 0lej 53 odeT i (sla aib 58

Process Images

|

PIl | @ |

Byte 1 Byte 1
Byte 2 1 g — = Byte 2

CPU MemoryArea CPU MemoryArea
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! o Slmo Olo
LU kisd i ey sy Pl js 5 g0 5lie « CPU Lw g Lol asl (gl 1 0le Jgb 5 487 T
a5 Lok ool sl s 5 s PIQ SPH o Sl 555 4 OSWI G sl (oS 0lej (Sl S 0L
Slowe Ol S Olgie 4 |y Sl Llg o0 )8 Spse 2 5 LBl o Sosline Calibes gla auy @
CPU 4 aisy o e 0l opl 51 CPU Sl K 0lej (2ol 31 Sy o 53 ST ST o oSl IS

2 si Jlas!
Al o e BEHW Lses 53 68 Col b Lo V00 55 i Soypwo 4 0o ol

S Goge sodil Sl S Olej Bl Ol s a4 515 35 Sl oletl 01861 S7-400 5
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Load Memory

Work Memory
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System Memory

Ui opl ol Calides Glakn s (G5lo 0 053 o geadee dS 0358 o 0,53 anl p calibl I el s

tJels

PIl ,slas
PIQ sl
s ouls
s 5lS

M Ll ¢

S7-300 5 dbl> pagin

Memory Concept of the S7-300

Symbols

Blocks:

« Logic blocks
(OB,FCFB)

= Data blocks
(DB)

Blocks:

* Logic blocks
(OB,FC FB)

+ Data blocks
(DB)

Additional info.

battery
v backup

Flash EPROM
Memory Cardin PG
(subsequently
inserted in CPU)

Load memory:
Blocks:
* Logicblocks
(OB,FC,FB)
+ Data blocks

Work memory:
«0OB,FC,FB

+ |DB

n.reten. | reten.

System memory:

Pl PIQ
| MTC

n. reten

reten.

Retentive memory:
* Retentive 3

M, T, C

* Retent. data blocks

o U

RAM Flash-
EPROM

With Power
OFF without
battery
backup
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CPU Memory Areas

System Memory

Load Memory
User Program
Hardware Configuration Address Areas <%
— » Registers
Inputs (I) Accumulators
Outputs (Q) Address Registers
Work Memory Status Word

Bit Memories (M)
MCR Stack

Executing Program
Timers (T)

Nesting Stack
Counters (C)

Temporary Local Data (L) » System Messages

Data Block (DB) (DI) Diagnostic Buffer
Interrupt Stack

Block Stack

Peripheral Inputs (PI)

Peripheral Outputs (PQ)

—b{ Communication Buffer ‘

S7-400 5 ddl> pogan

Memory Concept of the S7-400

Load memory:
Blocks
’ s ) * Logicblocks ﬁ @
WEET (OB,FC,FB)
* Data blocks
Igl (DB) RAM Flash-
Additional info EPROM
Work memory: ™
Blocks " OBFCFB
*» Logic blocks " DB
(OB,FC,FB) Backup
+ Data blocks via
(DB) System memory: battery
« PI, PIQ
\/7 « MTC
_/
Blocks
* Logic blocks
(OB,FC,FB)
» Data blocks Flash EPROM
©B) Memory Cardin PG
Additional info (subsequently
insertedin CPU)
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Block Types

There are several different types of blocks you can use within an S7 user program:

Block Brief Description of Function See Also
Organization blocks (OB) OBs determine the structure of the user Organization Blocks and
program. Program Structure
System function blocks SFBs and SFCs are integrated in the S7 CPU | System Function Blocks
(SFB) and system and allow you access to some important (SFB) and System
functions (SFC) system functions. Functions (SFC)
Function blocks (FB) FBs are blocks with a "memory" which you Function Blocks (FB)
can program yourself.
Functions (FC) FCs contain program routines for frequently Functions (FC)
used functions.
Instance data blocks Instance DBs are associated with the block Instance Data Blocks
(instance DB) when an FB/SFB is called. They are created

automatically during compilation.

Data blocks (DB) DBs are data areas for storing user data. In Shared Data Blocks (DB)
addition to the data that are assigned to a
function block, shared data can also be
defined and used by any blocks.

Interrupts sk <ol

Type of Organization Block Priority Class See also
Interrupt (Default)
Main program oB1 1 Organization Block for Cyclic
scan Program Processing (OB1)
Time-of-day OB10 to OB17 2 Time-of-Day Interrupt Organization
interrupts Blocks (OB10 to OB17)
Time-delay oB20 3 Time-Delay Interrupt Organization
interrupts OB21 4 Blocks (OB20 to OB23)

oB22 5

OB23 6
Cyclic interrupts | OB30 7 Cyclic Interrupt Organization Blocks

OB31 8 (OBSU to 0538)

oB32 9

OB33 10

OB34 11

OB33 12

OB36 13

OB37 14

OB38 15

Akb_Oveisifar@yahoo.Com


mailto:Akb_Oveisifar@yahoo.Com

Ls.“x.;..p d,‘:.f oli.‘:..llﬁ).‘— 03

(o) sz plol Ml ol

Type of Organization Block Priority Class See also
Interrupt (Default)
Hardware OB40 16 Hardware Interrupt Organization
interrupts OB41 17 Blocks (OB40 to OB47)
OB42 18
OB43 19
OB44 20
0OB45 21
OB46 22
oB47 23
DPV1 interrupts | OB 55 2 Programming DPV1 Devices
OB 56 2
OB 57 2
Multicomputing | OB&0 Multicomputing 25 Multicomputing - Synchronous
interrupt Operation of Several CPUs
Synchronous OB 61 25 Configuring Short and Equal-Length
cycle interrupt OB 82 Process Reaction Times on
OB 63 PROFIBUS-DP
OB 64
Redundancy OB70 I/O Redundancy Error | 25 "Error Handling Organization
errors (only in H systems) Blocks (OB70 to OB87 / OB121 to
OB72 CPU Redundancy | 28 OB122)"
Error (only in H systems)
Asynchronous OB80 Time Error 25 Error Handling Organization Blocks
errors OB81 Power Supply Error | (or 28 if the (OB70 to OB87 / OB121 to OB122)
OB82 Diagnostic Interrupt | @Synchronous
OB83 Insert/Remove error OB exists in
Module Int t the startup
odule Interrup program)
OB&4 CPU Hardware Fault
OB 85 Program Cycle Error
OB86 Rack Failure
OB87 Communication Error
Background OBS0 29" Background Organization Block
cycle (OB90)
Startup 0OB100 Restart 27 Startup Organization Blocks
(Warm start) 27 (OB100/0B101/CB102)
0OB101 Hot Restart 27
OB102 Cold Restart
Synchronous OB121 Programming Error | Priority of the OB | Error Handling Organization Blocks
errors that caused the (OB70 to OB87 / OB121 to OB122)

OB122 Access Error

error

" The priority class 29 corresponds to priority 0.29. The background cycle has a lower priority than the

free cycle.
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Event-Driven Program Processing

aaby J1g3 55 4iby slow

Cyclic program processing can be interrupted by certain events (interrupts). If such
an event occurs, the block currently being executed is interrupted at a command
boundary and a different organization block that is assigned to the particular event
is called. Once the organization block has been executed, the cyclic program is
resumed at the point at which it was interrupted.

Operating system

User program

* / Startup
1 Main
- - program
<Interupt>| e '"tef'
ruption
-~ || ot
ruption

Interrupt
program

Error
handlung

/N /N

CPU 028 8 Cuw y 09

STOP
LED

O --

on

O--

The figure below shows how to use the mode selector switch to reset CPU memory:

Off =

STOP sTOP ‘ sTOP 1
MRES VRES MAES

) @

|
I
|
: Max. 3 s
|
|
I

STOP
MRES

v

%l e Qt

®

Min. 3s

CPU

You may have to format the SIMATIC MMC if memory was successfully reset and the CPU
once again requests a memory reset (see Formatlting the SIMATIC Micro Memory Card).

Yy
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Binary Logic Operations: AND, OR
o
———
=\ S1(10.0)
Jub £ (.1 Qsol| 10,0 - & Q80|| A 100
[||][A::ND: -\ s2(10.1) —— F—O | 104 - | PATXY
Q81 Q8.1 = Q8.1
AL L
L1 L2
(@8.0) (Q8.1)
'T\’?T 10.2
10.2 . e
: ( |=)\54 H () || 10.2 - >=1 Q8.2 8 :gg
llor (10.3) 1B 103 — — = | 0
(03 | |
| |
L3(Q8.2)

Binary Logic Operations: Exclusive OR (XOR)

]

104 — & A 10.4

|0:|1 |c‘>.5 Q80 - I Q8.0 gN 105
[ /1 \ ) _EI AN 104
104 9 & A 10.5

10.4 10.5 105 — = Q8.0
X 104

104 —xor| Q80 X 105

105 — =] = Q8.0
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Ild aalsd 9 SET_RESET Olygims

Assignment, Setting, Resetting

4o g
110 111 Qa0 i 11.0
B > [ || ] e || 2k

I1.|2—||1-|37C}8.1 112 — o Qs.1
E— > @1 e L0

(L= 2

0nrr

| s—
 —
-
E)
TN
[ |
i
ﬁo
T =
(@]
s —
SRS

1a M5.7 M5.7 N
: Q9.3 :
Dominant F—s SR a—() 112 —|g SR S M57
Reset 093 A 113
11.3 . R M57
R 113 — R a—{ =]|| A M5T
Q9.3
13 M5.7 M5.7 N
: Q9.3 :
Dominant RS RS R M57
a—<( 113 — -
Set R ) R A 112
112 Q9.3 S M57
. 2z s a{=]|| AMsz
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Midline Output Coil

L

110 111 M57 120 121 M11 Q40
%H | —(#)— - - not (~#)——( A 1 10
A I 11
= M 57
A M 57
A | 20
A 121

NOT
110 & . = M 1.1
111 — —| # | & f‘ gl;
120 — M1.1 Q40 y '

121 — —a # —{ = |

RLO s U lasizo Cilygima

Instructions that Affect the RLO

gyl L

A 10.0

HD |_|?_o 10.1 Q8.0 oo — & Q8.0 A10.1
f i { NOT } { ) 101 — ol : NOT

= Q8.0

Examples:

STAT 0 - Bit memory

CLR
HD not available not available = MO0

STAT 1 - Bit memory

H |:| not available not available SET
= MO0A1
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RLO - Edge Detection
- A 110
110 111 M1.0 M8.0 11.0 Y e N
| | | | (P\ T FP M1.0
| 1 \F/—\ ) 1.1 — P = = M8.o
11.0 111 M1.1 M8.1 = A 110
e & M11  M8.1 A 111
| | | | (N) { \
[ | A Y 111 — N - EN m;:}l
OB1-Cycle
11.0 _
1.1
RLO
M1.0
M1.1
M8.0
M8.1
ui'u_:gc:llg.a.w" )
Unconditional Jump (Independent of RLO)
‘ Network 1 NEW1 Network 1 NEWA Network 1
‘ {JMP ) \JU NEW1 ...........
Network 2 Network 2 Netwoark 2
Network x Network X :Network x
[hewt | o
z NEW1: AN M55%
M5.5 = M69.0 AN 147
147 |—[=] = M69.0
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Integer (INT, 16-Bit Integer) Data Type

-32768 to +32767 Arithmetic

Value Range
(without sign: 0 to 65535) Operations: suchas +1,* 1, <l, ==l

‘ Display Formats: ‘

151413121110 @ 8 7 68 5 4 3 2 1 0

[ BIN.. 2# 0000001010010110

| HEX: W#1602 9 6|

1 o e without
I L 7 sign A
|/ Sign 2 L i Bx16°= 6
LI positive ... +2 i P |
‘numbers 270 P 9x 16" = 144
2 2x16 = 512
+ 662 662
151413121110 @ 8 7 8 5 4 3 2 1 0
DEC: - 662 | BIN.: 28 1111110101101010 |HE)(: W#15FD6A|
b P R without R
o 0 F o o sign
e :
 E— negaﬁve J] ; 10 % '16': =16
‘numbers / L © L 6x16'= 96
________ e LA UL 13x16°= 3328
| Representation as | +2° 427 42 15x 16°= 61440
| twos complement | - 662 54874

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

L# -2147483648 to L#+2147483647 Arithmetic

Value Range
(without sign: 0 to 4294967295) Operations: such as +D, * D, <D, ==D

‘ Display Formats: ‘

313020282726252423 22212010 1817161514 13121110 8 8 7 6 5 4 3 2 1 0

| BIN.. 2¢ 0000/0000/0000[1000[0100/0000[1000[100 1|

| DEC: Li# +540809 |

_Jl.. po SIIVE -} 1_ i

' numbers
7

-~
- -

=

| HEX: e e ‘

(without sign)

3130 2028372625242322212010 1817161514 13 121110 O

87 65 43210
| BIN.: 2# 1111_1111111101'11_101111110111_0111|

| DEC: L# -540809 |

- -~
#

L '\
7 Sign 7,

i Representation as :
| twos complement

|HEX:DW#16# HEE EEERE

(without sign)
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REAL (Floating-point Number, 32 Bit) Data Type

Value Range =1.175495+10-38 to 3.402823+10+3% Arithmetic
Operations: suchas +R, "R, <R, ==R
sin, acos, In, exp, SQR

General Format of a Real Number = (Sign) * (1.) « (25-1%7)

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

Sign of
Real No. e =Exponent (8 Bit) f=Mantissa (23 Bit)
| I . 1 T . 1
B8l of1]1]1]1]1]1]0]1]0]0]o]o]o]o|o]o]o]o]0]o]o]o]o]o]o]o]o]0]0]0
27250524 23 22 21 2021222324 22
L | L
v
Real No.=+15*2128-127= 75
MOVE yLiiil ) i3>
Loading and Transferring Data (1)
MOVE MOVE
L +5
—EN ENO |— —EN OUT |— MBS T MBS
5 —IN OUT|— MB5| |5 —IN ENO—
Examples L +5 I 16-bit constant (Integer)
of Load L L#523123 I 32-bit constant (Double
Integer)
L B#16#EF 1 byte in hexadecimal form
L 2#00100110 1110 0011 /I 16-bit binary value
L 3.14 I 32-bit constant (Real)
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Loading and Transferring Data (2)

Content of
ACCuU1

Content of
ACCuU2

Program
x [ I x [x [x [x x| [y [y [v[v]v]v[v[v]

__/
h
—

: AN

L W#162CAFE >‘0‘0‘0‘0‘C‘A‘F‘E‘ ‘x‘x‘x‘x‘x‘x‘x‘x‘
Q/:B‘\

!_W#16#AFFE::>‘o‘o‘o‘o‘A‘F‘F‘E‘ lofofo]o|c|a]r]E]

=)

H Tran sfe>

Loading and Transferring Data (3)

Contents of ACCU1
Program K 23 15 T (1}
L MBO !_>‘o‘o‘o‘o‘o‘o‘o‘o'o‘o‘o‘o‘o‘o‘o‘o'o‘o‘o‘o‘o|o‘o‘o| mso |
M 23 15 T 0
L MWO |l >MOMo‘o‘o‘o‘o'o‘o‘o‘o‘o‘o‘o‘o' meo | we1 |
N 23 15 T 0
L MDO | N uso I wei I w2 W wss W
-
% . ~ s
| —
T QD4
T QW4 -
Qw4
T QB4
QB 4
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S5 Counters in STEP 7
55 e A 104
S_CuD S_CUD Ul
10.4 - Q8.3 - A 105
— —cu Q—( > | |104 —cu CD C5
A 103
10.5
—1Hcp CV—Mw4 | | 105 —CD L e
S C5
10.3 A 107
— s CV_BCD— QW 12| | 10.3 — S cV | — Mw4 R C5
L C5
C#20— PV C#20— PV  CV_BCD| — QW 12 T Mw4
10.7 Q83 LC C5
— R 107 —R al— = T SOl
A C5
= Q83
Counters: Function Diagram
v | U UL
I
A
° JUUUUL] ]
aiule
]
|
R |
i
5 :
s v
Count 3 r A
2 Y [ —
A A A
1 Y| [ [ Y X
A A
0 Y
i
Q
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Timers: Time Formats for S5-Timers in STEP 7

HD Time specifications as constante.> ( S5T#355200ms

Time base: 01 (100ms), Number of units of time: 352)

HDTimespeciﬂcationspervariable ‘x‘x‘o‘1‘o‘o‘1‘1‘0‘1‘0‘1‘0‘0‘1‘0‘

Time base Units of time (BCD-coded)

29 28 o7 28 25 24 23 22 21 20
HD Accu 1 contents after “L T...” exec ‘x‘x‘x‘x‘x‘x‘oh‘0‘1‘1‘0‘0‘0‘0‘0‘
L |

Residual units of time (Integer)

@ ; 2.
[ 11 1T 11 1
HD Accu1cont.aﬂer"LCT..."exet> IxTx[o 1o o1 [t ]o 1o o]0 ]0]
L | I L | |
Time base Residual units of time (BCD-coded)
S-ODT pauli

Timers: ON Delay (SD)

o

T4 T4
10.7 S_ODT Q85 S_ODT A 107
s al—( ) 107 —| s Bl —Mwo | L S5T#35s
S5T#35s —| TV Bl — mwo S5T#35s —| — QW12 SD T4
10.5 7™V BCDT 885 | A 105
N R BCD [~ QW12 105 —|R ol = | R T4
L T4
T MWO
RLOatsS ___| | \_ LC T4
RLOatR 1 L |1 awr2
A T4
Timer \_ = Q85
:l[: operation
Example
Q

| [0
Datatype | 00 =~ L340 ~— =
“‘SSTIME” s <— [1]0] Units of time: 0 to 999 (BCD-coded)
10s <— A1
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S-ODTS s
Timers: Stored ON Delay (SS)
T4 T4 A 107
s Q—( ) 107 —|S Bl [—MWO 25 TS'S
S5T#35s — Bl — Mmwo | | :
! TV S5T#35s TV BCD 8\8;\{;2 R T4
' IR BCD [ Qw12 105 —|R Q= 2
Tl T MWO
LC T4
T Qw12
A T4
= Q85
RLO at S L
RLO atR 1 1 1
Timer
operation
Example —
Q
S-PULSE s
Timers: Pulse (SP)
T4 T4 A 107
||0.|7 S_PULSE Q85 S_PULSE L S5T#35s
| 1S Qr—( ) 107 —S BI | MWO ip 735
S5T#35s —{ TV Bl = S5T#35s — —QW12 '
10.5 ™ 5Pl gss f E
| R BCD [~ Qw12 10.5 —|R — =
I Q T MWO
LC T4
T Qwi2
A T4
= Q85
RLOats  _| L | [
RLO atR | Lo
Timer
operation
Example —
a a [
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S-PEXT salG
Timers: Extended Pulse (SE)
T4 T4
A 107
iy S_PEXT Q8.5 S_PEXT L S5T#35s
P s Q—C( ) 107 —Is BI —MWO SE T4
S5T#355 — Bl — mwo A 105
o5 |1V SSTHSs v BeD[ QW2 | | R
|| R BCD [~ Qw12 _ ' L T4
10.5 —| R
P Qi =] T MWo
LC T4
T Qwi2
A T4
= Q85
RLOatS | L L | | E—
RLO atR |—
Timer
Operation
Example —
Q _ s [ e
S-OFFDT sty
Timers: OFF Delay (SF)
T4 T4 A 107
10.7 S_OFFDT Q85 S_OFFDT L  S5T#35s
| s Q—C ) 107 S BI —MWO SF e
S5T#35s — Bl — mwo | L :
105 TV S5T#35s TV BCD 8‘;\!512 R T4
IR  BCD[ Qwi2 105 R Q= L T4
L T MWO
LC T4
T Qwi2
A T4
= Q85
RLOatS , L
|
| o
RLO atR |
i
N
Timer \
operation
Example
Q i L[ L
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Comparison Operations
M34 | CMP==l | g7 CMP == A M34
— —H A
I W0 — IN1 :: :wg
| WO — IN1 A
| W2 — IN2 I W2— IN2 )
Q9.7
& —E = Q9.7
M3.4 —
CMP You can use comparison instructions to compare the following pairs of

numerical values:
| Compare integers (on the basis of 16 bit fixed-point number)
D Compare integers (on the basis of 32 bit fixed-point number)

R Compare floating-point numbers (on 32 bit real number basis =
IEEE floating-point numbers).

If the result of the comparison is "true", then the RLO of the operation is "1",
otherwise it is "0".

The values at inputs IN1 and IN2 are compared for conformity with the specified
condition:

== IN1 is equal to IN2

<> IN1 is not equal to IN2

> IN1 is greater than IN2

< IN1 is less than IN2

>= IN1 is greater than or equal to IN2
<= IN1 is less than or equal to IN2.
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Basic Mathematical Functions
ADD_I ADD_I L MW4
” Addition }7 EN ENOf— —|EN OUT [— MW6 L MW10
) MW4TTING oUTI— MWe MW4 — IN1 +1
MW10 — IN2 MW10 —IN2 ENO |— T MWe
B N SUB_| SUB_I L MW8
H “bon YF——[EN ENO[— —jen ouT e || L w2
MW8 —| IN1  OUT | —MW6 MW8 — IN1 ]
MW12— IN2 MW12 —{IN2 ENO [ B L
N MUL_R
= _ MUL_R L MD6
” M Y ———|en Enol— —|en our— MBS\ Mp12
MD6 — N1 OUT |— MDs6 MD6 — IN1 "R
MD12 —IN2 MD12 —IN2 ENO |— T MD6&6
N DIV_R DIV_R L MD40
¥ MD40 —| IN1  QUT |L— MD32 MD40 —{ IN1 IR
MD4 — IN2 MD4 —{IN2 ENO|— T MD32
Addition: ADD_|  Add integer
ADD_DI Add double integer
ADD_R Add real number
Subtraction: SUB_|I  Subtract integer
SUB_DI Subtract double integer
SUB_R Subtract real number
Multiplication: MUL_I  Multiply integer
MUL_DI Multiply double integer
MUL_R  Multiply real number
Division: DIV_ Divide integer
DIV_DI Divide double integer
DIV_R  Divide real number
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Digital Logic Operations
WXOR_W L L IWo
| WORW L L W#16#5F2A
WAND_W
- AW / OW / XOW
— =N ENO— T MW10
IW0 — IN1
OUT—MW10 15 0
W#16#5F2A— IN2
wo= [o|1][o]o]o]o[o]o]o]o]1]1]0]0]1]0]
watezsF2a= [o]1]o|1]1]1]1]1]o]o[1]0]1]0]1]0]
QRH [xor ]
0[] [Mw10 atter aw" ex>> [0 [ [e[o[o[o]o]oo]o]1[a[o]o]1]o]
U]
[[][MW10 after oW~ ex>> |0 1|0 1[4 1]1]1]o]o[1]1]1]0[1]o]
1L
[1[][MwA0 after xoW" & |o‘o‘o‘1‘1‘1‘1‘1‘0‘0‘0 1‘1‘0‘0‘0|
WAND_W The "AND Word" operation gates the two digital values at inputs IN1 and IN2 bit
by bit in accordance with the AND truth table. The result of the AND operation is
stored at the address at output OUT.
The instruction is executed when EN = 1.
Example: Masking out the 4th decade of the thumbwheel buttons :
IW4= =0100 0100 1100 0100
W#16#0FFF =0000 1111 1111 1111
MW30 =0000 0100 1100 0100
WOR_W The "OR Word" operation gates the two digital values at inputs IN1 and IN2 bit
by bit in accordance with the OR truth table. The result of the OR operation is
stored at the address at output OUT.
The instruction is executed when EN = 1.
Example: Setting bit 0 in MW32 :
MW32 =0100 0010 0110 1010
W#16#0001 =0000 0000 0000 Q001
MW32 =0100 0010 0110 1011
WXOR_W The "Exclusive OR Word" operation gates the two digital values at inputs IN1

and IN2 bit by bit in accordance with the XOR truth table. The result of the OR
operation is stored at the address at output OUT. The result of the XOR
operation is stored at the address at output OUT.

The instruction is executed when EN=1.

Example: detecting signal changes in IWO :

WO =0100 0100 1100 1010
MW28 =0110 0010 1011 1001
MW24 =0010 0110 0111 0011

YV
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Elementary Data Types in STEP 7

Keyword Length (in bits) Example of a constant of this type
BOOL 1 1or0

BYTE 8 B#16#A9

WORD 16 W#16#12AF

DWORD 32 DW#16#ADAC1EF5
CHAR 8 w'

S5TIME 16 S5T#5s_200ms

INT 16 123

DINT 32 65539

REAL 32 1.2 or 34.5E-12

TIME 32 T#2D_1H_3M_45S_12MS
DATE 16 D#1993-01-20
TIME_OF_DAY 32 TOD#12:23:45.12
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S

X simaTic Manager - [PROJECT -- C:\Program Files\Siemens\Step/\s7proji514]

%Fila Edit Insert PLC Wiew Options Window Help

O = &7 4 B | 2 %z %

< NoFiler > Y BE | BB M

= FROJECT Ly
= SIMATIC 300 Station
= CPU 319-3 PM/DP
- 57 Pragram(2)
{B] Sources
Blocks

) assame 5 534S 5400 ey Ol gies o el o Bit LOgiC Olge Caei (gl 4...1;081 SS ol s

Ll o 4 51 5 ad jadeis Ol ges 5 s Mo kb ¢ bte 5lgnS (e drg diles 2o Sl s au S

& LAD/STL/EBD. - [OB1 -- PROJECT\SIMATIC 300 Station)CPU 319-3 PN/DP]
i Flle Edit Insert PLC Debug Wiew Options Window Help
D@t H & 4R o tdlal DEE @A T
EE Contents Of: 'Environment' Interface'
= @ Interface ‘Name
£ hew netwark + B TEMP & [TEME

=3 lim logic a
Fl ==1
; OBl : "Main Program Sweep [Cycle)”
? QCumment: ‘
T -tsive) w Title:
T neEG
T pos CommeNG

= [&] Comparatar

+-{ag Corverter

= Counter

(0] DB call 77, 7 —

= [&] Jumps

#-(zI] Integer Function 77, 7 RSN

+-(z8 Floating-paint Fct.

= Move

{38 Program contral

= ShiftjRotate

2l s Bit LOQIC 4§ w56 STL cw g asl gy 55 Sl siws oty & Cul S3 e al
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AL 5 S 3 e atein 05T Sl eslizel sl sla

0 |LAD/STI./FBD, - [0B1 -- PROJECTASIMATIC 300 Station)CPLI 319-3 PN/DP]
i File Edit Insert PLC Debug View Options Window Help

D=EaEd & L g a9 %5 OE| £ | {8 &0 [ 7 K?
[l Cantents‘bf: 'Environment) Interface’
=40 Interface [Hame
B New network + @ TEMP & [1EnF
=1-{&] Bit logic a
T o==1
T e
T wor
- -l
— ol
£ =]
& -
New Network
58 oo a5l L NEIWOTK e G5 IS8 00T 05,57 e L 8 L
0Bl : "Main Program Sweep (Cycle)”
Comment :

Hetwork 1: Title:

Comment :

Network ,» 45wt s Network ss /)3 OBL ¢S b (S o odalin G S5 53 a5 ) shailen
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D5 038 5kl a5 03linel PLCSIM i1 e 5 5l (o D31 5 Jams 55 a0l 2 o 61
.‘._”;fdmi:lfﬁ,'g}é.z,“uMQJQTL;,,J{PLCSIM
[Component view) -- C\Program Files (86)\Siemens\StepT\sTprof\S7_Prol] |

lew Options  Window Help
|da |2 25| |0 2 E ||« No Fitter > Y R@E BEM N

ET200 [l SIMATIC 30007) %MF’I[H %F‘HDFIBUS[‘I] 1

PLCSIM

Db on 5b Sl and e (G S0 0T (6 p SUSTL

File Edit View Insert PLC Execute Tools Window Help
DB [rcsvmwey - & 00 BEHNY BEEIEE88 @
B8 no+1 |

Press Fl to get Help. |Default: MPI=2 DP=2 Local=2 1P=192168.0.115C

JQZ)JaMWMMLPLCSIM @)b@jﬁ}&é})}Q.bﬁf&\.&%\.:d.\;b)bgs‘ﬁ
File Edit View |Insert| PLC Execute Tools Window Help

DSEG | inputvercbi P REw N BEEDoaa9a

B! u o+ Output Variable F3

Bit Memory F4

Timer F11
Counter F12

Generic

Vertical Bits

Shows an Input Variable. |Default: MPI=2 DP=2 Local=21P=192168.01 IS¢
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55 e L0 ol oylasi b 35,5 ol oSS <Insert INput o 8 s, SIS
S7-PLCSIM1 =
File Edit View Inset PLC Execute Tools Window Help
DEEE [rcsvmey | 4 2B 2Ew N @eamaaa a3
IR n |'r=u|

-QSN'—HU“ FES 4 3210
e ™ STOP MRES|[|CCCC CECC
Press F1 to get Help. |Defau||: MPI=2 DP=2 Local=2 IP=192.168.0.1 I5C

258 o Bl Cubojles L g 5 b eSS s Insert Output aw $ g, <SUSTL

7-PLCSIM.
File Edit View Insert PLC Execute Tools Window Help

D& S [pcsmmey HiBRE BRI BEaRaaa an
B[ n o | o]
LN

@ev (o] @ [=]|E. - [ [=][E == Ech

I~ RUNP [Ie o [Bit=  ~||[jme @ |t~
HUN'_F‘U“ 7EE4 3210|7654 3210
DF.|7!3TUP MRES|[|CCC T CrrCrC \rcrrc rrr

Press F1 to get Help. |De{au|t: MPI=2 DP=2 Local=21P=192.168.0.1 ISC /|

3 03 o3liul S5 55 0l adeie gle 4n 8 5100y e 55 b B8 5 s el palie O gl

S7-PLCSIM1
File Edit View |Insert| PLC Execute Tools Window Help
D@ HG | ioputvarisble P BB N EEEEnaaalsa
s o+ Output Variable F3
Bit Mermory F4
Timer a1 |[E =] L0
Counter F12 IQB 0] IBlts ;I
Generic Ctrl+F2 Ii IE IE Ii |i |3|1- ID_
Vertical Bits

|Defauh: MPI=2 DP=2 Local=2 IP=192168.01 I5C

Shows a Timer.
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&P File Edit Insert PLC View Options Window Help

= | & |[<NoFiter> -7 el BEM(N

=& 57_Pral e
E-F SIMATIC 200(1)
=-[@ cruTs2DP

L;Lac_,.ﬁQ:;dla.éliubl):.ﬁ.a:@)!}RUN Cand g 33 S g 1y Sl s caals 5 &S gl 5 5L1s L

g b b (o 5 sl gl o a5 S il (6353

&) 57-PLCSIM1 =

File Edit View Inset PLC Execute Tools Window Help

DEESD [pcsvmwey -] V=B BEw R | Eranaen ga)
BEg v +1 o

5

@cu (=] @[ =]|EB =) = Ee. o= =]
}g; I~ RUN-P B o [eis | ||[ee 0 e ]
=EENFF‘U“ 7654 3210 ||l76854 3210
-STDF.I_ STOP MHESl rrr-c rcFRF \ICCCE OO

|Defauh: MPI=2 DP=2 Local=2IP=192.168.01 I5C
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Example of Networks in Statement List

Al Network 1: Control drain valve

o}
O  #Coil
)
AN #Close
= #Coil
Network 2: Display "Valve open"
A #Coil
= #Disp_open
Network 3: Display "Valve closed"
AN #Coil
= #Disp_closed

Example of Networks in LAD

ey Wby sl w9y

RTINS > 3Y

Network 1: Enable conditions
#Start  #Stop #Coil
— | Wt )
#Coil
—
Network 2: Motor control T6
#Coil # Reset #Error
My ¥ RS ——(s)
#Coil #Reset_Timé 1tv B [ #Current_Time_bin
| R BCD[— #Reset_Time_BCD
#Resztetwork 3: Start lamp #Start_Lamp
—/1 { )
#Errrjvr
#Resgtetwork 4: Stop lamp #Stop_Lamp
t { )
Example of a Network in FBD
Network 1: Green phase for pedestrians
>=1
10.0 — &
0.1 —] >=1
T6 —1 MO0.0
MO0.0 —1 _| =
T5 —4
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LAD s,
Hetwork 1: Title:
Connene :
Io.o Qa.o
| | fo |
1T L |
FBD _:s,
Hetwork 1 : Title:
Conent :
Q0.0
& =
I0.0 = —
STL s,
Hetwork 1 : Title:
Contnent :
&L I 0.0
= 0.0
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Hetwork 1 : Tircle:

Corne nt

Hetwork 1 : Title:

Comment &

&
I0.0 — Q0.0
I0.1— —
Hetwork 1: Title:
Comment :
i I o.o
i I 0.1
= o o.o
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Hetwork 1: Title:

Comment

Hetwork 1 : Title:

Comnent &

==1

I0.0 — 0.0

0.1 — —

Hetwork 1 : Title:

Coktment
0 I o.o
o I o.1
= a.0

&Q‘)‘M)J@}JQL&AOR bjgla;éban}ufpd:‘.suAND ;&%@l;kjﬁj}bw
AL (o
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Q0.0

—
—

Frrmsmzaimanan

Network 1i: Title:

I0.0—

I0.1—

I0.2 —

Q0.0

premmsmsaaaaaa

Network 1i: Title:

Comment
n I 0.0
n I 0.1
n I 0.2
iy I 0.3
= Q 0.0
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(A.B)+(C.D)=F dayfy (g3l oly

Hetwork 1: Title:

Comment @
Io.0o I0.1 Qo.0
] | | | FR |
1T 1 WS |
I0.:2 I0.3
| | | ]
1T [

Hetwork 1 : Title:

Comenent :
5
I0.0 —
==1
I0. 1 — —
5
I0. 2 = Qo.o
I0. 3 (I —
Hetwork 1: Title:
Comment
i I a.
L I 0.1
[
i I 0.z
& I 0.3
= Q 0.0

q)
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Comment :

I0.0 I0.3 Q0.0
| | | | £
| 1 L
I0.1
| |
11
I0.2
| |
|
o s .
Network 1j: Title:
Comment
»==1
I0.0—
I0.1—
I0.2 — — Q0.
I0.3 —
[
Network 1i: Title:
Comment
A
o] T 0.0
o T 0.1
o] I 0.2
)
z I 0.3
= ] 0.0
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Hetwork 1: Title:

Contment 1

Hetwork 1 : Title:

Cortnent @

I0.0 —

I0.1 —

I0. 2 — 0.0

I0.3 =} —

Hetwork 1: Title:

Comment :
i I 0.0
i I 0.1
L I 0.z
AN I 0.3
= Q 0.0
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Comtnent =
==1
IO.0 —
I0. 1 =
TO.Z2 = Q0.0
IO 3
0.1

------------

............

DD H HHH
o oo o oo
H O WM = O

Akb_Oveisifar@yahoo.Com

1¥


mailto:Akb_Oveisifar@yahoo.Com

S22 dj‘:.f oli.&.;lﬁ).‘— 08 >

(o) simst plal ol oS0

Hetwork 1: Title:

1t

(A+B).(C+D)=F 4!y 53w ool

Hetwork 1 : Title:
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In.o I0.z2 Q0.0
] | | ] [
1T . WS
Io.1 I0.3
] | | ]
1T .

Comnent :
==1
I0.0 =
Io.1 — —
==1
10,2 == Q0.
I0.5 — —
Hetwork 1 : Title:
Comment :
A
[ I o.o
o I 0.1
1
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o I 0.2
] I 0.3
1
= Q o.o
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Comment :
I0.0 I0.1 Q0.0
|| | |
[ I/I (} 1
I0.0 I0.1
| A ||
11 1

&
I0.0 —
==1
I0.1 =} —
&
I0.0 = Q0.0
I0.1 — — —l
prmasmaanmanas
MNetwork 1i: Title
Comment
p I 0.0
AN I 0.1
o]
AN I 0.0
B I 0.1
= Q 0.0
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&b 31, CPU )5 e 0l 4SSl b s s ls 5 > s CPU d,swﬁ#o&w:@;,y,‘p‘vﬁ
RUN @ )5 1, wlS on b RUN Cansy 55 651530 Cdvw - 3 PLC o8 il 1515 x5 PC

.v....i'l.: o3ls 51
.’-‘; SIMATIC Manager - [57_Prol (Component view) -- C\Program Files (x86)\Siermens\Step7\s7 proj\57_Prol]
&P File Edit Insert View Options Window Help
0= |39 Access Rights b - | RE B =E0
=& 57_Prol
iy Download Crl+L
E-F SIMATIC 300 ownioa o
E| CRUZIZ(1 Configure... Ctrl+K
E‘@ 57 Pra Compile and Download Objects...
(B 50 |
H |
i BN Upload to PG

Upload Station to PG...

Copy RAM to ROM...

Download User Program to Memory Card
Save to Memory Card...

Retrieve from Memory Card...
Manage M7 Systern...
Display Accessible Nodes

Change Module Identification...
CPU Messages...

Display Force Values
Meonitor/Meodify Variables

Diagnostic/Setting 3 Hardware Diagnostics
PROFIEUS N Module Information... Ctrl+D
Edit Ethernet Node... Operating Mode... Ctrl+I
Assign PG/PC Clear/Reset...

Set Time of Day...

Cancel PG/PC Assignment
Mode Flash Test...

Update Firmware
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(o) simst plal ol oS0

Symbolic Table & Jwow Jgua-*

15 3 ol s Gl sl ls oyl 65y » OS5 oo dsilr ol Law s

{3 File Edit Insert PLC

D a| & 5=

Debug  View

B Mew netwark. A

Cptions

Customize. ..

Compare On-JOFfline Partners
Reference Data

Window  Help

A LAD/STL/FBD, - [0B1 -- S7_Pro1 2\SIMATIC 300 Station\CPU 315]

Chrl+al+E

Ctrl+alk+T

CBX

- | & x

|2]] a2l

2 22| AH4

rnvironmentiInterface’

(] EBit lagic
(] Comparator
(29 Conwerter

a

Counter

DE call
(&1 Jumps
Integer function

Comment:

Floaking-paint Fct.

Mave
Program control =
Shift/Rotate

Comment:

Status bits
(@] Timers

)

(22 wiord logic 3
Function blocks of the praject {g

Pragrari ...

EE_E Call struc...

|~

|»

Lix

| |D|H[\ 1: Eror }\ 2 Info A

(Opens the current symbol table,

3: Cross-references

4: Address info. )\
(¥ A ibs <52 Mw 1

5 Modify }.\ E: Diagnostics }\ 7 Comp

Insert (Chg

= Symbol Editor - S7 Program(3) (Symbols)

FEH & 2R ©

&1 57 Program(3) (Symbols),-- S7_Pro12\SIMATIC 300 Station\CPU 315

Symbol

Symbol Table Edit  Insert Wiew Options Window Help

Address

| & Symbols

Drata type

Comment

1 starta | 0o BOOL
2 starth ! 0.1 BOOL
3 matar G oo BOOL
4 I

Press F1 to get Help,

UM

Lph Jlesl aal o 4 & L3 6la mr 3 b bt 1, SAVE a8 (56 s oSS 51 oy
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L;M dj..f oli.fw"lﬁ)." 09 > (°))g5“2'“'> (al.nl qu“J‘ O o\i.‘ub

VAT Jouz b 5l7-¢

ol Gl 5l (S 4 25 s 53 EL (o o 3) 50 1Bl 05 55 g glenbB 51 S VAT Jsur
il ol o Lal J g

[/O/MITICIDB (s iz 003 S sile-)

Force olle f""'"*

( Modify)ls x4 bus slie Jles-Y

Nl L & AlgT 0 By ki oled 9ol 50

kBl (o0 23 95lge B ko 31 ygtiia

*
b
I SIMATIC Manager - [S7_Pro1 -- C:\Program Files\Siemens\Step7\s /proj\S7_Pro1] X ‘-g 509
BPFile Edi Insert PLC View Options ‘Window Help NI=ES
O|=| & s |2 Za| %[ <NoFiter - =19| 2@ BEIm v . *
= &9 57_Piol @5ystem data; o 081 (ﬁjﬁ
= SIMATIC 300 Station
=8 cPu 315
= (&0 57 Program(2) e .o
(@] Sources wl} L;LA‘ 9*
Blacks

ol B L *
Organizatian Black
Function Block.
Function

Data Block

Data Type

Rewiring. ..
Compare Blocks. ..

Reference Data 3
Check Block Consistency...

b s *

Print 3 = -
S JUT sl : 3959

Object Properties... Alc+Return L.S gﬁ)ﬁ ) ‘.S ))j

Special Object Properties 3

DB ledbl sls ¢S ob (slalas

Inserts Yariable Table at the cursor position.

AT
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(o) simst plal ol oS0

Ol 5 o b ) Lo 5 45 220 e Modify Value pb b K3 0 &K )1 J s o)
545 00 348 4S 2 5.5 ges )| PLC w1 4l Set Point O ye w457 guds p5lia

Al oty G (gl 4ai) S POl e w MWO sl 5
03,5 STOP Ogay 5 )13 g5 gy Al sioms 457 3005 1) Skl ol 5 0350 piie 3o L
o) plodl S 3 ged 3Ll Jgedar nl 5 018 0 Doy g Cp) 53 ST i )8 v i CPU
MO‘difY Cad 33 55y e e 5340y Jade gla O 53 15 sy eyl 1) IS
A5 5, Value

'hr - [VAT_1 - @57_Pro1\SIMATIC 300 Station\CPU 315\S7 Program(2) ... EJ@@

ﬁ Table Edit Insert PLC Variable ¥iew Options Window Help

#| Dis|al| & $|%|efo|| x|[ 8] M| @I_J_I_IJ

EJ Address| Symbol I Display Format IStatus walue I Modify vah.rel
1 G 0.0 "PUMP" BOOL . false
2| | 0o o “sTopt BOOL . falze
0T 1 T SIMATIC_TIME S5TH560ms
4 | T 2 "TiMz" SIMATIC_TIME SEHI&ns
5 | C 1 “COUNT" COUNTER
6| Mw 0 DEC 3000
7|
& |

CPU 5 ki) 50 glad 3o cpl o)l 4y Su g ey god 3515 1y 335 50 342 4501 51 dmy

A
57_Pro1\SIMATIC 300 Station\...\57 Program(2) F % Abs < 5.2

Gl oldde i Jlase

Dl@E| &8 &®f@ o

] ] 8] ][ O ] ]
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u.."a.l.p d):,.f o\i.:«ilﬁ)T 09 > (o))s:.a:- CLA‘ L;le\ O o\iﬁb

s o (38 57 FOrce ogxi-0

S 53 63 )8 SUSG 1 (S FOMCe il s 5 03l (g juaibes o5 FOICE 550 55 ol oY !
s 1O ) » ls (o paasee 01 Sl opl by L3l (o (gnio O genla gl (sla, 153l o5
b5 Wb Olen S 31 she LSS 1y onlie 56 51530 65 Gy b 50T sl o5 5 Lo jaina « PLC

il o BT 03 85 Jleb

£ var - [Variable table6]

&ﬂ Table Edit Insert PLC BENEEEN view Options Window Help

. Trigger... Chrl+R &
#| Dlsld| & 4 e e | 5 55 e e
‘,‘Q Address | Symbol | Displ
]

- 8 x

Update Monitor Yalues F7

Displays the activated Force varig S Offline Abs < 5.2
e

Ffivar - Force values : MPI = 7 (directly)
Table Edit Insert PLC Warisble Miew Opbions ‘Window Help

_|_|_|_|_|i|2|§|2|2|_|_|__”_|_|_|_|_-|“v

Muml\‘ly ¥ariables -- My Project'My PLC\CPU 315457 Program(

| A Address Symbol Digplay format | Status value | Modify value|

1 M 200 "Sum” DEC 123 123

2 Mwf 22 "Cmpl" HEX Wit BROOYE

3 |00 "Mylstinput” BOOL

4 3 00 "MylstOutput”: BOOL

5

ﬁ Force ¥alues : MPI = 7 (directly) DNLINE 10l x|
gﬂddress Symbaol Dizplay format| Force valug|

1 oo0nn "Myl stOutput | BOOL true

: by

. 4

%\\'ar - Force ¥alues : MPI = 7 (directly)
Table Edit Insert PLC | Wariable Yiew Options ‘Window Help

| | | | | Trigger. .. iR

[Mamitor CEEHET
T .(_l'lMy Yariables - M Modify. RS
| ;“ Address|  Symb jdaee ponitor values F7 odify valug
1 Ml 20° "Sum' Achivate Modify Yalues Fa 123
2 bwd 22 "Cropl" -
3 g T stin Mod!Fy Address to | bl
g 000 Mylatd Modify sddress o 0 el
g Emable Periphieral Gutputs Shift-+F3
F ¥al tMPI =
&E gree ¥alues Display Force Yalues Alt+Fz
é Address
G on

Skop Foring

ForceMalue as Comment  £3

Akb_Oveisifar@yahoo.Com
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(o) simst plal ol oS0

Rewiring cub b o6&

35 055, JS 53 Nl Ol o 5 ol S 55 5 gty 4 4 305 3 8 (6l Ol pl Sk ol law s

a3 i i ppsT @y T i L eSS

Simwlate Modules
Corfigure Process Disgnostics

St PGPC Inberface...

) SIMATIC Manager - [ST_Prod -- C:\Program Files\Siemens\Step\s 7proj\s7_Prol] L rz
B Fie Edt Insert PLC Wiew uaiotl Window Halp -8 x
D[] 27| % |[@| oo THAEfoFaw> ~19| ¥i@) B8\ w|
= &P 57_Frol Teut lraries = & SFC4S
= @) SIMATIC 300 Staticn Dlsplay languags. .
= IZ‘P‘IJ‘IIS-QDP Mariage Mukiingual Texts 3

" @ ool %

¢  Oldaddress

l

i g 38T

Hew address -

WA g3

Akb_Oveisifar@yahoo.Com

Insert Row

Delete Row
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Module Information o ey b 2 ULT-Y

plicg Jols SNl (13,8 (ga 513 o s 53 (T b 53 CPU S molr ety 8l o 5

SEI

5 bl glalas sdalive oSl JSiw 0l ; « CPU (sla

[#
Ep File Edit Insert [l

o g‘f Access Rights
14 Dowinload
= SIMATIC 30
- [@ crutl
= 571

@] Upload Station to FG...
[ Copy RAMEa ROM...

Save ka Memary Card...

Display Accessible Nodes

CPU Messages..,
Display Force Yalues
Monitor/Madify Yariables

PROFIBUS
Edit Ethernet Mode. .,

View Options Window Help

Retrieve from Memory Card. ..

SIMATIC Manager - [14 -- C:\Program, Files\Siemens\Ste p7\s 7projl14]

Download User Program ta Memory Card

-

[Nofer - | @ BEM K

ChrL

Hardware Diagnostics

) Module Information.., Chr+D
Operating Made. .. Chrl+I
Clear/Reset. ..

Set Time of Day...

]

#3381y (o s CPU (sla play & b g o 0 2y 4 01y o Diagnostic Buffer « axri» \

dote by (ob e Lo 53 Bl a8 0 S5 3L ) 53 b s Celuoler 4 s )lse e 5 e CIB

3| Module Information - CPU314 ONLINE

Peiformance Data

Diagnoshic Bulfer |

CPU opertingmode:  STOP
No force job.
| Communicsion |  Stacks
Memoy | Scan Cycle Time

Patic  [My project\diagnostic
Status: 0K
Time System |
General i
Events:

No. |

STOP caused by proge. (0B not loaded or n

SMMING e11of

2 03:4253273am BCD conversion en

3 08:34:30:970 am Mode transition from STARTUP to RUN

4 08:34:30:970 am Request for autornatic waim restait

5 08:34:30:933 am Mode transition from STOP to STARTUP

b 08:34:28:649 am Powet on backed up

7 05:19:19:386 pm STOP caused by power falure

8 11:40.57-231 am Mode transition from STARTUP to RUN =l

Detads on event: 1 of 100 EventiD: 16H 4562

lSTDPmasdtglmmnmu[ﬂBrdhadadardpﬂﬂiﬁ.umFﬁB] E

Caused by OB: 1 Prionity class:

FC number. 10

Module address: 24

Prewvious operating mode: RUN

Requested operating mode: STOP (intemnal] =l
Saveds. |  Setings. |  OpenBlock | HeponEyent |
| e || e |

Akb_Oveisifar@yahoo.Com
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Reference Data c.ubB-A

oslial (la T Juls Sledbl plidads )13 5,187 Hlasl 53 asl 5 b alasly 53 (gbuie SledUb QJ? o

Aol o g sl gla STl Sl casl s 55 ol

I SIMATIC Manager - [S7_Pro1 -- C:\Program Files\Siemens\Step7\s7proj\s7_Pro1]

BpFile Edit Insert PLC ‘View

D] 22| &=

= S7_Prol
= SIMATIC 300 Station
=@ cPu 52D
- 57 Program(7)
(] Saources
Blacks

(el tindow  Help

Customize. .. ChrH-AlL+E
Text libraries 3
Display language...

Manage Multlingual Texts 3
Rewiring. ..

Compare Blocks. .,
Ref a
Configure Nebwark,

Sirnulate Modules
Configure Process Diagnostics

Set PajPC Interface...

ofey || %8(@| B/E|m| x|

CIBX

il &% SFCeB

ChrH-AltHR

Filter

Generate

Delete

Shows current reference data for current program,

o g bl 5 S Gallan (sl o ety 3 yos SIS DiSPlAY w5 (55, p 41 51 am

Customize

iew to Be Opened

% Cross-references

" Program Structure

" Ursed Syrnbals

" Addreszes without Symbal

" Azzignment (Input, Dutput. Bit Memary, Timers, Caunters)

[ Digplay this message every time a project is opened.

Help

Calein sla 2 b alaly 53 Cialiee SleDbl sdalive Cogm (6l amis 4 6559 (sla 4 S 515 a Ol L
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(o) simst plal ol oS0

4w lie PLC 15 sleS b L1 PC 5055, oK 51 eS b i L eSS L 055 oK 015 o Ll ol Lo

3L PC Js-lsoj)ﬁ).soﬁ&l}@-lidb-):li)PLCl{a}UTdb):Jéi‘,}@M&»Qw.:}d

&) File Edt Insert PLC ¥iew

02| 2= % Customize. ..

Pral

Text libraries

Reference Data

X! SIMATIC Manager - [S7_Pro1 - rogram Files\Siemens\Step7\s7proj\S7_Pro1]

SIMATIC 300 Station Displsy language...

= CPU 3152DF Maniage Multiingual Texts
=z 57 Program(7) Reviing. .
(B Sources

Configure Netwark,

v Simulate Modules
Configure Process Diagrostics

Set PGJPC Interface. ..

-8 x
Cr+Alk+E —_|DF‘“5’> - E a@ @ =/=m E

Compare Blocks b <5 gl 4 lio-1

E)

] 3 SFCE

I

Compare Blocks

Type of comparizorn:
¥ Including 5SDBs

" OMLINE/Offine @ Path1/Path 2

\

 Selected

Fath1:  aaaaahSIMATIC 300-5tationsCPLUE 4(1)45 7-Fragram(1]

Elocks

r— Compare with....

Path 2. ZEn01_01_STEP7__STL_1-SA\SIMATIC 300-5tation\CPLIZ1 4145 7-Proc

Blocks

OF. starts the comparizan Path 1/Path 2.

Cancel Help

PLC 100595 S 31 Backup .yé 51+

K SIMATIC Manager - [S7_Pro1 -- C:\Program Files\S;
8P Fle Edt Insert |Gl View Options Window Help

e 22 Access Rights
= By 570l " Downked

= § SMATIC3{ Cormple and Downlosd Objects. .

= @ crus
= & 57

Display Accessible Nodes

Akb_Oveisifar@yahoo.Com

Chri+l

ns\Step7\s7proj\s7_Pro1]

) = e

@
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Archive o399 SKL-1

CRws EG L 535l (555 2 05 sl gz b1y 35 055 Ll (0 01 1530 p 5 55 CbB ol Jaw 5

il (o PLC & by o (slal 31 p 5 ST 5 e DU 31 (S 6 g g0 ol oS SIS

I SIMATIC Manager [_TO]x]
EA FLc view Options ‘window Help
Hew. CHleh
New Projeet Wizard..
Open. CH+D
Open Yersjon 1 Project...

57 Memorg Card 5
Mermory Card File 5

Delets
Fgorganize..
Manags

Retrieyve.

Foge b
LaBeling fields
Fiint Setup.

1 startup [Frojeet] - C:ASiemensiStep?\S Tprajsstarup

2 Accassible Nodes

3 Accessible Modes [Project) - C:\Siemens\Step?\S Tarjitest
4POS1_CPU [Project] - C:\Siemens\Step?\S 7piojPas]_cpu

Esit Alt+F4

Saves project of library (compressed] in an archive. v

(Retrieve) sud Sb o399 b LY

U adoee 1y ods 5T bl ils o Conl o 4 5 415 File g0 5 5 Retrieve a8 Lu g

235 jLRetrieve Lol o o> dib ot o 3 AFChIVEC L L oS (gl 055 0 .S

I SIMATIC Manager
GIEN PLC  Wiew Options  Window Help

Mew. .. Chrl+
‘New Project’ Wizard. ..
Open... Chrl+0

Cpen Version 1 Project, ..

S7 Memary Card 3
Mernory Card File »

Delete. .
Reorganize. ..
Manage. ..

Page Setup...

1 57_ProZ {Project) - C:h...\Siemens|Step?\s7proji57_Proz
2 57_Prol (Project) - C:\...\Siemens| Step?is7proji57_Prol
3 57_Pro3 (Project) — Ci\...\Siemens|Step?is7proilS7_Pro3

Alt+F4

Exit

R4
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(o) simst plal ol oS0

CPU &6 § casl patis— ¥

Jesl CPU 4 APPlY w5 (55 2 &SI L 5 oot 1, CPU b 5 ol 015 (o 40 5 cpl o

2 g0
:’-,: SIMATIC Manager - [57_Prol (Component view) -- C:\Program Files (x86)\Siemens\5tepT\s/ proj\57_Prol]
&) File Edit Insert View Options Window Help
0= | 39 Access Rights 4 - | o =N
S7_Prol
- Download Ctrl+L
SIMATIC 300 ownea i
E|--- CPU 21 Configure... Ctrl+K
=R | Compile and Download Objects...
Upload to PG
Uplead Station to PG...
Copy RAM to ROM...
Downlead User Program to Memaory Card
Save to Memaory Card...
Retrieve from Memory Card...
Manage M7 Systern...
Display Accessible Modes
Change Module Identification...
CPU Messages...
Display Force Values
Meonitor/Modify Variables
Diagnostic/Setting 3 Hardware Diagnostics
PROFIBUS N Module Information... Ctrl+D
Edit Ethernet Node.. Operating Mode... Ctrl+I
Assign PG/PC Clear/Reset...
Cancel PG/PC Assignment [ Setilimeiof| Day.
Update Firmware ) W ol
Set Time of Day [éj
Path: |S?_F'ro‘| WSIMATIC 300 StationWCPU 3121857 Prog
Online: & Order Mo BEST 841-0CCO5-0vas
Date: Time of Daw:
PG/PC time: [12118/2015 | 04:30: 45 A
odule time: |D4: 30:45 AM
[~ Take from PGAPC
Maore >
e | |
.
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S Clbloes 25 5/ 0Ll by 2i s blis 13, CPU Olg s au 8 ol o g

CPU 4ob » 3 cdiblono— £

Properties - CPU 312 - (R0/52) (o]

General I Startup I Cycle/Clock Memary I Retentive Memory I Intermupts I
Time-of-Day Intemupts I Cyclic Intemupts I Diagnostics/Clock Protection |Communication
 Protection level —————————————
% 1: Keyswitch setting
\ [~ Can be bypassed with password
" 2: Write-protection

" 3: Read/write-protection

Feenter password:

S Sy e SIALL 5 Sl 0 55 5s ) Al Glals Ol 5 s 4 S opl bew s

=0 UR
Hm_ i
3 j
4 [ FM350 COUNTER
5 [§ FM 355 S FID Cortrol
6 [ FM 355 C PID Cortrol
7 4 FM 352 CAM 2
Paszword:
<
&= @ uR
=0 UR

Hm_1 ol

[ FM350 COUNTER

[ FM 355 5 PID Control

|4 FM 355 C PID Control

d FM 352 CAM Z

S | G| | | G

Akb_Oveisifar@yahoo.Com

bl> Slas Bl jlu—10

Properties - CPU 312 - (R0/52) [

Time-of-Day Intemupts I Cyclic Intermupts I Diagnostics./Clock | Protection | Communication I
General I Startup I Cycle/Clock Memary Retentive Memory | Intemupts I

Retentivity

Number of memory bytes starting with MBD:
Number of 57 timers starting with T0:

1T

Number of 57 counters starting with CO:

 Areas

)7 ¥
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Ls.“x.;..p d,‘:.f oli.&._"lﬁ)." 03 (0))‘5:-&? (al.n‘ qu“ﬂ O o\i..ﬁb

CPU b 3l oalaiwl-11

sl up\..,a:o-lCPU o3l T (gla b by S Iy cﬁgdﬁdl‘gdqf&\jl oslaiwl b

E— | [roers 0v 608 X

[ [§ FM350 COUNTER Time-of-Day Intemupts ] Cyclic Intermupts ] Diagnostics/Clock ] Protection ] Communication ]
i [d FM 355 5 PID Cortrol General ] Startup Cycle/Clock Memory l Retentive Memory ] Intemupts
i [d FM 355 C PID Cortrol
i d FM352CAN - Erde
=

Sean cycle monitoring time [ms]:

Scan cycle load from communication [3%]:
-

Size of the processimage input area:

111

Size of the process-image output area: 128
QB85 - call up at 1/0 access emor: |No 0B85 call up j
Clock Memoary

v Clock memary

Memaory byte: 0

Ol e Ol 510 9 Plis 4 Loy o Slondaii—1Y

Oloj ol pani.s S Laseiin |y Sl S g Sloms Olo3 Jili 5 ST 01y 0 65 s oyl Lo

sl o b 081400 s CPU s

Properties - CPU 312 - (RO/S2) X
Time-of-Day Intermupts ] Cyclic Intemupts ] Diagnostics/Clock ] Protection ] Communication ]
General ] Startup Cycle/Clock Memary I Retentive Memory ] Intermupts ]
Cycle
[+

—
&n
(=]

Scan cycle monitoring time [ms]:

Scan cycle load from communication [%]:
=

Size of the processimage input area:

111

Size of the processimage output area: 128
0B85 - call up at 1/0 access emor: |Nn 0Ba5 call up j
Clock Memony

[+ Clock memory
Memaory byte:

|

I falts = .

g™
Akb_Oveisifar@yahoo.Com


mailto:Akb_Oveisifar@yahoo.Com

u.'.’al.p dj.’.f O\i.:«ilﬁ)T 09 >

(o) simst plal ol oS0

¥ Feset outputs at hot restart

[¥ Disable hat restart by operatar [for example, from PG)
or communication job [for example, from P stations)].

' ™y

Time-of-Day Interupts | Cyclic Interupts I Diagnostics/Clock I Protection I Communication

General Startup | Cycle/Clock Memony Retertive Memony I Intemupts

[ Startup if preset configuration does not match actual configuration

CPU O bl (55 £ comni—1A

r— Startup after Power On

" Hot restart & Wam restart

— Manitoring Time for
"Finished" message from modules [100 ms]:
Transfer of parameters to modules [100 ms]:

Hot restart [100 ms];

3 305 odalin pWT Sl 5515059 5 Sl S Ol 5 0 42 B op) Lo g5

I8 Cow gg}'bT o lio-14

[T HW Config - [SIMATIC 300 Station (Configuration) - 57_Prol]

@llj( Station | Edit Insert PLC View Options  Window  Help
o New. CuleN 2@ | k?‘
I Open... Ctrl+0
H Open ONLIMNE
Close
Save
Save and Compile Ctrl+5
Properties...
— Import...
Export...
Consistency Check Ctrl+Alt+K
Check CiR Compatibility Ctrl+Alt+F
Print... Ctrl+P

Akb_Oveisifar@yahoo.Com
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(o) sz plol Ml ol

GSD g,klé g‘,eas—\‘“

3 505 L1 S IS o w1y tes S Y gramme Lo b s Ko Glads p Sl jgans 015 o 4 B opl b s

Liph o Lol Ced 4 GSD el L ola 6 Loy ¢ La o] !

HW Config - [SIMATIC 300 Station (Configuration) -- 57_Prol]

D38 S |

(0} UR
-

] CPUA120)
3

4 [ FM350 COUNTER
5 [d FM 3555 PID Cortrol
5 [ FM 355 C PID Cortrol
7 d FM 352CAM

@l Station Edit Inset PLC View [Options| Window Help

Customize...

Specify Module...
Configure Metwork
Symbol Table

Report Systemn Error...

Edit Catalog Profile
Update Catalog

Install HW Updates ...
Install G5D File...

Ctrl+Alt+E

Ctrl+Alt+T
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E& HW Config - [SIMATIC 300 Station (Configuration) -- 57_Prel]

Bl Station Edit Insert PLC View [Options| Window Help

Customize...

Specify Module...
Configure Network
Symbol Table

Report System Error...

Edit Catalog Profile
Update Catalog

Install HW Updates ...
Install G5D File...
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B¥ Module Information - CPU312 ol B == 35 edalin
Path:  [S7_Pro1\SIMATIC 300 Station\CPU312(1) Operating mode of the CFU:  <i> RUN
Perfformance Data Communication ] Stacks ] Identification ]
General I Diagnostic Buffer ] Memory Scan Cycle Time ] Time System ]
. 4 Ly inms
D0 44 » i’
10
Scan Cycle Time Assigned as Parameter Scan Cycle Times Measured
Minimum Scan Cycle Time: 0 ms Shortest: 10 ms
Scan Cycle Monitoring Time 6000 ms Cument/Last: 10 ms
Lonigest: 44 ms
Close Update Print... | Help

RWT O yge 4 CPU Wilasin sualio-TY

S oS By S b 5 SIS asl Sl (et Sls ¢S Toh B 3 3l 4 015 e 4L opl baw

P Module Information - CPU 312 ol =2 ==
Path: |S?_Pro1\SIMﬁTIC 300 Station\CPU312(1) Operating mode of the CPU: (D RUN
General ] Diagnostic Buffer ] Memany ] Scan Cycle Time ] Time System ]
Pefomance Data Communication | Stacks | Idertification |
Organization Blocks: System Blocks:
No. | Function | - No. | Name | Symbol Comment | -
OB Free scan cycle - start event: sta... SFBOD CTU Court Up
OB10  Time-of-day interupt - start eve... SFB1 CTD Court Diown
0B11  Time-of-day intemupt - start eve. . SFBZ CTUD Count Up/Down
OB12  Time-of-day interupt - start eve... SFB3 TP Generate 3 Pulse
0B13  Time-of-day intemupt - start eve. . SFB4 TOM (Generate an On ..
OB14  Time-of-day interupt - start eve... SFBS TOF Generate an Off ...
0B15  Time-of-day intemupt - start eve. . SFBS USEND Uncoordinated S...
OB16  Time-of-day interupt  -stateve... ~ SFBS URCV Uncoordinated ... ™
Address Areas:
Address type Quantity Area from to / max. length -
Process Image Inputs 131072 (Bits) 10.0 116383.7 =
Process Image Outputs 131072 (Bits) QDo (163837
Bit Memory 131072 (Bits) MD.0 M16383.7
Timers 2048 TO T2047
Counters 2048 co C2047
Local Data 32768 (Bytes) e
] 1 3
Close Update Prirt... Help
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¥ Module Information - CPU 312 =] = |[=3
Path: |S?_Pm1\SIMﬂTIC 300 Station\CPU312({1) Operating mode of the CPU: @ RUMN
Performance Data Communication ] Stacks ] Identification ]
General ] Diagriostic Buffer Memory ] Secan Cycle Time ] Time System ]
Assignment: |7 |7
174 174 174
sizes in bytes) Load Memory RAM Work Memory Retertive memory data
Free: 2147391135 536843472
W Assigned: 92512 27440
Total: 2147483647 536.870.912
Largest Free Block: ——- ——-
Max. Pluggable: - -
Compress Dietails Memory Area... |
Close | Update | Print... Help
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0= a7 3 Access Rights 3
=P 57_Prol
iy Download Ctrl+L
S SIMATIC 300 ewmies "
E| CRUZ12(1 Configure... Ctrl+K
. B-ED §7Pre Compile and Download Objects...
TS
g - Upload to PG
#- @ FM 354 5E Upload Station to PG...
Copy RAM to ROM...

| | %8 @

Download User Program to Memory Card

Save to Memory Card...

Retrieve from Memery Card...

Manage M7 System...
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E'El 57 P Compile and Download Objects...
Upload to PG
Upload Station to PG..

Copy RAM to ROM...

FM 354 SE

Save to Memory Card...

Download User Program te Memeory Card

.‘-‘; SIMATIC Manager - [ST_Prol (Component view]) -- C:\Program Files (x86)\Siemens\StepT\s7proj\57_Prol]

g Y

Cirl+L
Ctrl+K

o3 plomil 1 0 i (B3l sl JIS & by je Slass 015 o4y S nl Loy

."'J SIMATIC Manager - [S7_Prol (Component view) -- C:\Pregram Files (x86)\Siemens'\StepT\s7 prof\S7_Prc

@Flle Edit Insert PLC V\emedow Help

0O = g? é{, ﬁ Customize... Ctrl+Alt+E hd
=6 S7_Prol 'a Access Protection 3
-l SIMATIC 300 Station Change Log N

=-[@ cruman)
= 57 Program(1)
(B Sources

SIMATIC Logen Service...

Text Libraries 2

-- FH 354 SERWD Language for Display Devices...
Manage Multilingual Texts 2
Rewire...

Run-Time Properties...

Compare Blocks...

Reference Data 3
Define Global Data

Configure Network

v Simulate Modules
SIMATIC PDM 3

Configure Process Diagnostics

Edit safety program

0s 3
0S5 Import...

'Compile Multiple O8s' Wizard 2
CAx Data 3
Set PG/PC Interface...

Akb_Oveisifar@yahoo.Com

L G B 5 by ygalyd Sloutaig—TY

Set PG/PC Interface

=)

Access Path | LLDP / DCP |

Access Point of the Application:

(Standard fur STEP 7)

Interface Parameter Assignment Used:

[STONLINE (STEP 7) > PC Adapter MPL1 |

|PC Adapter. MP1.1

Properties...

BRI PC Adapter Auto 1

'C Adapter MP1 .1

I% PC Adapter PPIL1

'C Adapter PROFIBUS 1

fayan MPI network)

Intefaces

1 Add/Remove:

4 1 r

(PargMeter assignment of your PC adapter

Copy...

< [ mm |

Select...

Cancel Help
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Linear program

Divided program
Structured Progam «

Linear program .«
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S s Olas &S T5b 15 shaie 358 o ath 5 Mgte Doy 4 5 S b ESG p5 anyy S 4 b e
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= @ Interface |Mame Diata Type |comment |
+-4a- i = STOP Boal
Lk ouT = STAL Bioal
o IN_ouT ® STAR Bioal
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+-90F RETURN
g o 2 1= K2
Concents Of: 'Envirommench InterfaceholT!
= @ Interface |llame Data Type |C|mment,
+- 83 IN ‘= CONL Bool
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ok IN_oUT \=]
& TEMF
+. 90 RETURN
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- 1] #5TOP
=
#STOP — ? #CONTR
SCONTR — L s ok R #CONTL
Network2
& A #5TAR
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{
= 0 #STOP
#STOP — ? #CONTL
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Description
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Directional control valve
2/2-way valve,
closed
normal position

Directional control valve
2/2-way valve,
open
normal position

Directional control valve
3/3-way valve,
closed
neutral position

Directional control valve
4/2-way valve

Directional control valve
3/2-way valve,
closed
normal position

Directional control valve
3/2-way valve,
open
normal position

Directional control valve
4/3-way valve,
closed
neutral position

Directional control valve
4/3-way valve,
exhaust
neutral position

Directional control valve
5/2-way valve

S 13
4| JI_Z Directional control valve
5/3-way valve,
Yl rrrly/T clased
sl 13 neutral position
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Description

]
=1

Directional control valve
5/3-way valve,
exhaust
neutral position

Directional control valve
5/3-way valve,
open
neutral position

Manual Control Manual Centrol
General Button

Manual Control Manual Control

Lever Pedal
Mechanical Mechanical
( AN Control Control
Plunger Spring
Mechanical Mechanical
. P Control Control Roller
03 Roller with idle return
. . Solenoid with Solenoid with
/ / \ one effective two windings
: winding acting in opposition
| Combined Control Pressure
= by solenoid and Control

pilot valve
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Symbol Description Symbol Description
Single-acting cylinder, N Single-acting cylinder,
single piston rod, return stroke AW single piston rod,
by extenal force VoA stroke by spring,
' return stroke by air pressure
[ Single-acting cylinder,
M e-acting cyl
Double-acting cylinder, Ej | \/ I". non rotating single piston rod,
single piston rod Vo stroke by spring,
| | return stroke by air pressure
: . Double-acting cylinder
Double-acting cylinder,
Ej non-rotgt i?g ’ with cushioning adjustable
single piston rod L at both ends,
[ [ single piston rod

Double-acting cylinder,
rear boss mount,
single piston rod

Double-acting cylinder
with cushiening adjustable
at both ends,
double piston rod

Double-acting
air-hydro cylinder,
single piston rod

Double-acting cylinder
with double
piston rod

Magnetically coupled
rodless cylinder

Double-acting cylinder,
single piston rod,
with built in speed controller

A

Double-acting cylinder
with double
non rotating piston rod

Double-acting
air-hydro cylinder
with double piston rod

Double-acting cylinder,
double piston rod,
with built in speed controller

Single-acting cylinder,
single piston rod,
return stroke by spring

|

Stroke reading cylinder,
single piston rod

Stroke reading cylinder
with brake,
single piston rod

fimm
o

Single-acting cylinder,
non rotating single piston rod,
return stroke by spring

Double-acting cylinder
with lock,
single piston rod
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(a) Compressor used in schools (b) Compressor used in  (¢) Pneumatic symbol of
laboratories a compressor

2 a0 5 s Jld b YU ClAS L es 125 glse A 5 il o B9

Pressure Lubricator

regulating =z @
componem ] H
I
Filter I i

Filter Pressure regulator

a) Pressure regulating component b) Pneumatic symbols of the pneumatic
ks £ p Y p

components within a pressure
regulating component
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Fig. 5 (a) Single acting cylinder (b) Pneumatic symbol of a
single acting cylinder

Sl 5L 35 31 B S35 sl 4 sl 0o 5w O S5k (1 sutihew ol 5 18 3098 Jilaws
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—
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: . (b) Pneumatic symbol of a double
Fig. 7 (a) Double acting cylinder acting cylinder

1o of y (S i £l
2/2 Directional control valve

1

3 - T | AWorking

L7 Tube
L I
3 B
P Inlet
Fig. 9 (a) 2/2 directional control valve (b) Cross section (¢) Pneumatic symbol of a

2/2 directional control
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The structure of a 2/2 directional control valve is very simple. It uses the thrust from the
spring to open and close the valve, stopping compressed air from flowing towards working tube A’
from air inlet ‘P’. 'When a force is applied to the control axis. the valve will be pushed open,
connecting ‘P” with ‘A’ (Fig. 9). The force applied to the control axis has to overcome both air
pressure and the repulsive force of the spring. The control valve can be driven manually or
mechanically. and restored to its original position by the spring.

(i) Flow control valve

A flow control valve is formed by a non-return valve and a variable throttle (Fig. 14).

(ii) 3/2 Directional control valve

A 3/2 directional control valve can be used to control a single acting cylinder (Fig. 10). The
open valves in the middle will close until ‘P* and ‘A’ are connected together. Then another valve
will open the sealed base between ‘A’ and ‘R’ (exhaust). The valves can be driven manually.
mechanically. electrically or pneumatically. 3/2 directional control valves can further be divided
into two classes: Normally open type (N.O.) and normally closed type (N.C.) (Fig. 11).

>R

7
7.

<— A Working
tube

L

<P Inlet

Fig. 10 (a) 3/2 directional control valve (b) Cross section

BN AL

(a) Normally closed type (b) Normally open type

Fig. 11 Pneumatic symbols
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(iii) 5/2 Directional control valve

When a pressure pulse is input into the pressure control port ‘P, the spool will move to the left.
connecting inlet ‘P and work passage ‘B’. Work passage ‘A’ will then make a release of air through
‘R1" and ‘R2’. The directional valves will remain in this operational position until signals of the
contrary are received. Therefore, this type of directional control valves is said to have the function
of ‘memory’.

work passages

$ ¢

L
RS A \ /
Ao 2
& i it T
R2 P R1
air exhaust inlet air exhaust
(a) 5/2 directional control valve  (b) Cross section (c) Pneumatic symbol

Fig. 12 5/2 directional control valve

(c) Control valve

A control valve is a valve that controls the flow of air. Examples include non-return valves,
flow control valves, shuttle valves. etc.

(i) Non-return valve

A non-return valve allows air to flow in one direction only. When air flows in the opposite
direction. the valve will close. Another name for non-return valve is poppet valve (Fig. 13).

Fig. 13 (a) Non-return valve (b) Cross section (c) Pneumatic symbol
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(iii) Shuttle valve

Shuttle valves are also known as double control or single control non-return valves. A shuttl
valve has two air inlets ‘P;” and ‘P>’ and one air outlet ‘A’. When compressed air enters throug
‘Py’. the sphere will seal and block the other inlet ‘P,’. Air can then flow from ‘P;’ to “‘A’. Whe
the contrary happens. the sphere will block inlet ‘P;’. allowing air to flow from ‘P,” to ‘A’ only.

—o

A\

Fig. 15 (a) Shuttle valve (b) Cross section (c) Pneumatic symbol
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Component Description

Designation

1]

G010 16 20 25 30 25 40 45

Diouble acting cylinder

100
a0
G0
40

20
mm

Diouble acting cylinder

A2

100
a0
G0
40

20
mm
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Voltage Current Resistance Temperature
e.q. e.q.! .. e.q. Pt100
Range
Measrange | Units MWeas range | Units Measrange | Units hWeas range Lnits
£ 10V 4 . 20mA 0..2000hm -200..+850°C
Orverflow == 11759 | 32767 == 22815 | 32767 ==352 778 | 32767 == 10001 2767
Cwerrange 11.7589 | 32511 22810 32511 352767 | 3251 10000 10000
10.0004 | 27649 200005 | 27649 300.011 27649 3501 8501
10.00 27648 20.000 27648 300000 | 27648 850.0 8500
750 20736 16.000 20736 225000 | 20736 : :
Rated range o : j
S -20738 y
-10.00 -27643 4.000 0 0.000 0 -200.0 -2000
Underrangs = _10.0004 = _2?649 39995 =1 Negative =1 = _200 1 - 2001
S11758 |-a32512 | | 14852 |-4864 ‘r;i't“es - 4864 22430 - 2430
Underflov <= 1176 |-32768 | |<==11845 |-32768 | | Possible | 25763 | | <=-2431 |-32768

“Woltage Current
Range - Output ranges: Output ranges:
010 10Y | 1tasy + 10V Oto20mA | 4to20mA | +20mA
Overflaw >=32767 ] i i ] ] ]
Overrange | 32511 117589 | 58794 117589 23515 22.81 23515
27649 100004 | 50002 10.0004 200007 | 20.005 20,0007
27648 100000 | 50000 10.0000 20,000 0.000 1 30000
0 0 1.0000 0 0 4000 0
e e O 0.9399 ; L 39995
6913 0 0
: 0 i
- 27648 -10,0000 -20.000
Underrange | - 27649 - 10.0004 - 20,007
- 32512 - 11.7589 - 23515
Underflow <=- 32613 0 a
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% HW Config - [SIMATIC 300 Station (Configuration) - L_R]
WY Station Edit Inset PLC View Options  Window Help

DS8 & & ke ada OO %K

=0 UR
1 A
2 E CPU 3152 DP B
X2 oF
3
4 DI1ExDC24V. E
5 [ DO1RDC24V/T5A
E [ Alm26t
7
g
]
n Genemll Addresses  Inputs I

Enable

’Vl' Diagnostic Intemupt [~ Hardware Intemupt When Limit Exceeded

=

Input

Diagnostics

Group Diagnostics: |

with Check for Wire Break:

Measuring
Measuring Type: [ZDMU

Measuring Range [4.20mA
Position of Measuring

Range Selection Module: [D]
Ilnterfe(ence frequency ISD Hz

Trigger for Hardware Intermupt  Channel 0
High Limit:
Low Limit:

General Addresses |Inputs |

3T & dsl U & el 5 e il (2 288 5T CAl )18 Il JUS™ 4 0 01> olazst] 5T

ol o L PIW288

Inputs
Start: IEE Process image:
End: 303 I == 'I

[V System default
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f-H System Function Blocks
78 EC Function Blocks
7-{£8 PID Control Blocks
—1-4£R TI-57 Converting Blocks
i0F FBB0 LEAD_LAG CONVERT
--{F FBE1 DCAT TIMERS
-0k FB82 MCAT TIMERS
.. FB83 IMC COMPARE
.4k FB84 SMC COMPARE
4F FB35 DRUM TIMERS
{0k FB86 PACK MOVE
-0k FC80 TOMR TIMERS
-k FC81 IBLKMOV MOVE
iF FC32 RSET BIT_LOGC
--{0F FC83 SET BIT_LOGC
{0k FCB84 ATT TABLE
..+ FCB5 FIFO TABLE
.40k FC86 TBL_FIND TABLE
A0F FCE7 LIFO TAELE
{0k FC33 TBL TABLE
-0k FC83 TBL_WRD TABLE
-k FC90 WSR SHIFT
iF FC91 WRD_TEL TABLE
--{0F FC92 SHRB SHIFT
--{0F FC93 SEG CONVERT
..k FC94 ATH COMVERT
-4k FC95 HTA COMNVERT
40F FC98 ENCO COMVERT
--{0F FC97 DECO CONVERT
-0k FC98 BCDCPL CONVERT
-4+ FC99 BITSUM CONVERT
-4k FC100 RSETI BIT_LOGC
-4k FC101 SETI BIT_LOGC
{0 FC102 DEV MATH_FP
..+ FC103 CDT TABLE
-4k FC104 TBL_TEL TABLE
LW JFC105 SCALE COMVERT

-

-

£ Miscellaneous Blocks

05 o S I e s 51 FCL0S oS ol walsl o

Network 1: Title:

-0k FC106 UMSCALE COMNVERT

Comment :
"SCALE
EN ENO
PIW288 IN RET_VALMWZ
3.000000e+ MD4
001 —4HI_LIM OUT - "Pressure"
0.000000e+
000 4qLO LIM
MO0.0 MO.0 -
|| |71 BIPOLAR

sl il s b Real o) 5o 4 MDA il s lis lui

Akb_Oveisifar@yahoo.Com

YYA


mailto:Akb_Oveisifar@yahoo.Com

W Jj‘:.f oli..:..;lﬁ).‘— 03 (0))‘5.:-&? (:LA‘ dqu‘ O o\if;&b

FC106 xb tawgi Unscale

bglys Law s 5 5se Co oy J ST L 5 (s Gl et J oS g S IUT s 5 sl 518 S
L5 4 Jle )l S e 3o 4 Real $3958 OLI> 5 5 g oS Wab oo 5L L 48 s 03lizul
sde 3l s b yl8 6T wab o g b AD sl L8 5 s Shes 554 oslizel UNScale c\:,"AO
8 T I &y o5 o i bt 5 Vb 42 5 40 15, 0T (27648 5 0) (20 V9 e

e Jald o1y e ol Llg o b QAL 55 40 55 &S aoT Wilea &5 4 oyl sde uS”

Comment :
FCl06
Unscaling Values
UNSCALE
EN ENC
MD10 —HIN RET_ VAL —MWZ
1.000000e+ OUT—PQW272
002 —{HI_LIM
0.000000e+
000 L0 _LIM
MO.0 MO.0
[ |71 BIPOLAR
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PLCS CompactLogix

Micrologix
1500

ControlLogix

Micrologix
SLC500 E— g 1000
i L
e Hl

+ Tel:021-44451668
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0919-698-7875

Studio 5000-ControlLogix &

Studio 5000_PanelView 5000

RSLogix500_SLC500 4

Factory Talk View Studio *
PLC-S5 =

S7-400F/FH

PCS7

S7-300,400

S7-400F/FH
S7-1200(T1A)
S7-300,400(T1A)

WinCC

Protool

WinCC Flexible

Ethernet - Profibus -Profinet
SINAMICS Servo Drive
Micromaster Drive

Simotion Scout
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