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S o S8 ilis (sl le 5 Obe 55 el b3 s ol a S o pal 315 L 5 pslS o el
a0l pe o 5 by ¥ 4w Sl Jlgle 5 e i Y VL Y Dl a0 03
S S 1 4 s el (Kb L 8 osb 4358 e ok (Media) il 4502 izt
Bl Il s IS Sl S 5 Y s s e e st 2 Y Sl
=  Host Layers or User Support/Oriented Layers (4-5-6-7)
= Media Layers or Network Support/Oriented Layer (1-2-3)

(Physical layer) 59 wd &Y —\—Y—Y
5 Sl S bl 035 el s SOl 5 S Slasie iy Lt
Al e eols JW g Lo 3550 slaa s
O s Wl K sl Slasiie o
fJlasl auly 5 5 eSE ale  SOG Slasie o
(U s O dlyl 5 (S S I & 50 0 Lz Sl
2l e b S5 oSS s Sl g 0358 5k Loe b LS Ygans O 5145 LS

CA.:.:C)LO%‘ J.;-b =
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eow\b.u@;' o
il b b 8 (S8
squujzfqts@;‘dﬂ;ks;,upd{ts@;,uuL;QJ:QUL;@&AJ:LM
D el JUasl Sl

= CAT 5 cable

= Coaxial cable

= Fiber Optics cable
= The atmosphere

(Data link layer) 0319 % g &% —Y—¥—Y
(Network layer) aSwis 4% —¥'—Y'—Y
(Transport layer) JUis) & —F—¥—Y
(Session layer) Comin &Y —0—Y—Y
(Presentation layer) &\ 4| 4% —F—Y—Y

(Application layer) oy )U q’! -y-r-vy
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dodio —Y—Y
A5L 0 PROcess Fleld BUS &l ,Le a0 PROFIBUS & )le
Dkl be syl b By 1SS sl (Customer Expectations) s piwe oS S 5Uas]

OIS 5 sllely (cua aypa Jeli(Cost Savings) o sn 55 o3 4b o ®
«(Flexibility) s pJysll =

fuj sl i — (Reliable & Future oriented) ljfe.x;ﬁ 5 Ol LG
«(Solution for all Automation Needs) { sl 551 sla 3L plas sl ol
‘L;.DL.A’:?-\ 6LhJ>ob )\ Jﬁ.’.‘......n o
okl la IS5 5 5l eslinad 0
s b Ji.”».kg.l L® JL.&J\ Cﬁ:.l.al:e a.LL..'ZjJé u.l.l.o; )'\ C.Jyj...a:u :o.L'....'ZjJ_é )’\ Jilw.n o
Al
‘eMﬁJﬁ)‘L}W‘jJ)W QU&LAJ‘

(Sose 4 ui*l‘)-:"

fee PLl Ol Ol = e 0
fenas IS 5 Bl dliss gla jise b g3lulely :ni g pduilansl 0
Ol s LG 0
Sl Jooly sl OG) Cilis oS 8 5l OV smms £ 25 105 5 Al LB O
S o a3 1 sl
(A3l o O3 s(standard) s, lkal gae 4 YU glac LG ¢ 5o 42D b a
S o 03,50 o 1y Sl 5 dal bl 6K b B &S Sl opl Jlpe Jl
Ail_o DIN 19245 55 5tsl 5 IEC 61158 Sl 3 bkl 31 sy ol Sspy
A3\ s (CENELEC EN 50 170 volume 2) s, (bals 5,likad
il o S b 5 el YY1 pae Veon Gls ulgds

;ﬂ:»owj}YA'j‘JM\d\"j‘&ﬁbﬁj =
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__ -
B meowemw |

- HORNER (H- _ 28 SYNERGETIC

s_;'__- ProSoft MITSUBISHI
TECHNODLOGY, INC ELECTHIC
= » -
FSYERRISENOUNT  irpterlinkBT.

Aas e olas b cJ.}J.g‘ja o ¢ JLLFB)J'“’ JK'JJ:’)“‘S‘_;’Y}"”“ 8);‘;3)%
[ Valves | | Tools |
[convaters ][]

I & Training &
Network m Services

Components
Instruments
| PCBoards | | HM
Drives Controllers
\Ac Drives PLC/NC/RC Software Drivers
DC Drives VME, PC DOS/Windows/NT/95 ools
Workstation RTDBODMVETN Configuration
VxWorks/PSOS+
Bus Monitor
Decentralized I/O SO Engineering
\ Binary 0 Network components UNIX/VMS
Analog lIO Repeaters Services
\ Regulators Fiber optics \ Development Support
\ \
\-\ Timer Cables \ Implementation Support
\‘-\\ Counter \ Training
' Ident-Systems M |
Operator Panels ~ l0struments -
ateways
Valves Text Displays Level 240NN
— Flow AS-Interface
Pneumatic Valves \ :
Pressure Proprietary networks
Magnetic Valves
Temperature
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(The PROFIBUS Family) gl 89 3 s aswi /081> —¥—¥

—alises L}LUJ\ U9 A 6\)\3 Ji.”rb CJ)LQ.C O ) 0 MJ& Ao dw 3 JNL'C'QJJZ’ Jg.‘;)ﬂ
= Peer-to-Peer Communication Service - Profibus FMS

» High speed I/O Communication or Data Exchange Service - Profibus DP
» Hazardous area Communication Service - Profibus PA

J].ulscﬁa.l.l&‘)ﬁﬂb’ﬂ)}jQ}:...»uj:‘ﬁﬁd}j)ﬂ@&n}b)biﬁ,ﬁéw‘mv‘ﬁb

5‘}":1;“ g d}:ﬂ:u)j‘ 6\.%)[.:.9 CLQJ LS‘J" L;.?-ob .JJ‘J

Peer-to-Peer

sl 5| s e 5 el ) (6 S YT IS

S K ) g Sl sagass Il g 15 o (Process) il b glalases g1y PA oo s oo

L. (RIO)J)J o‘)IO 6&0&%_‘)JJMSWL”.’I/O ij QU&LJ)‘ LS‘J"J’.‘."DP B8 Bl Jj)‘.;d

@ e dw cpl 35l e eslinal (Manufacturing) €58 O genle 53l salas 5 Aol 3 3 gale

oslatal JLSS LIS cpioman 5 aSd Ol g 5 5] 51 VL e o o3ls Jsls 5 (Peer-to-Peer) L 4
.Jj...f:g;ooJLi:...o‘DP‘Lj
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PROFINET

IEC 61158-2
PROFIBUS-PA

Gl p caale L 5l b by Sbls )| Sl —£1 |2
1. Profibus DP - Decentralized Peripherals
A2l o TO sy Bl 5 €IS O seala 5l o gy 5 spla gl 53 K gl ool @
@ o 4y O3 e 4SS5k 4 LS e L1 plug-and-play S LB 5 o35 m e (555 0
Al e a8
Sl S50 & Sl 5 ol L IO osls o o Sl @
(Machine building/Automation) .5l 5 Cle O sewlo 51 14U Joo) s (Sl O @
DPVI a5es 53 SISl slaply JUisl OISGI @
2. Profibus PA - Process Automation
S Sasd w03 s PA i Bon JSSon Ol 5 ek eals ol agl 3 O senlesil sl @
PA b s 50 00 0 MBP (S50 5,6kl b IS5 ) IECTT58-2 Jis) (6550 65
S o s ol o b 1 A s 45 Ol
DPVI Messaging + Device Profiles + Intrinsic Safety «asiw gl,)l> o
AS o osleiul (loop power) 4,055 of jon 5 31.25 kbitls Co pu b (S50 &l G 510 @

3. Profibus FMS -

o [s the universal solution dedicated to the automation for general purposes. It offers
a large variety of applications and it offers the possibility for multi-master
communication between intelligent devices.

o ‘Full’ Messaging (I/O + non time critical)

U'»'~)'<'»’~L>' I C,\...:.éjﬁ e ) J}.J:L;a oslaal C,\.:)S\ L u.»l.;.l.a O &L‘bﬁjﬂ 3ol gl
(Higher level Communications) .ol o3 S |S535 oy
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profibus a5u% L (G

REH =

External access

3

Management/IT level E = o 2 -
ml erie [
PROFInet
’

Cantrol level <
: i .I SCADA E]I
g 8 HMI| -G ‘
g nnn = = . R
- Fialdbus netwaork

Field level < (¢.a PROFIBUS DP) S R

Actuator/
sensor

0-24V digital
plus TO-Link

4-20m& cralogue | Functional ssfsty pratection
plus HART Lo s I

O samle 51 (’fabé.l:;lw(_;l.a«i\!): M_}&rj‘_g)l&.u—o-\”b}i.b

PA o\ oy b5\ Cgr DP/PA Link | (Coupler) ;55 S 5 b 5| PA oS5 (S Gollas

(LM‘DP &J.k)‘)[g w‘ bﬁwt}wdﬁswwm@ﬁ)# ‘UPA wb .«\.\SL;G OJW‘DP‘}
B

g ERP
e MES

Ethernet i
backbone

PROFJ'
BIUIS

PROFIBUS DP

PA coupler
- PA link =
e - =

PA LSS Jilos Gub 5l U8 e & PA 403 Jlasl 07 152

dﬁ MJ‘ d»\;.;JlS—‘_;ﬁﬂ ‘jéLﬁ
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/

General Purpose |Factory Automation | Process Automation
Automation
RS 485/ FO
RS 485/FO IEC 1158-2
Universal Fast Application Oriented

- Large variety of applications - Plug and play - Power over the bus

- Multi-masier communication - Efficient and cosi effective | - Intrinsic safety
PROFInet

[\]wbuﬁjﬂ o)b}l}'—;ﬁh}'w&uwjﬁ—v—vp

FMS b B9 9 —\—YV—-Y

oSS mlaw 53 PLC J 28 lagtocs s SWBLIT Gl 1l 53 ol B il 51 aed
b Gl 5,8 3 eslinad 550 S tmes &5l eslinad s a4 e el 45 s el >l b
SEke b £ cnl SSlesint: 5
Cell) J s CL“ 5> Sledbl Jlast gl o dodiSJ xS 0 Peer to Peer bl ol g1, =
4,0 O oS uS/(Level
0355 o oolatal g sa g edamy Sl ObLI 6l
Slle,be FMS b By sleS 5
oy Sy 5 Ll L bl 6l b
(10 or 15 Stations) ;s\ sla o slies b a3 (5,8 Ol =
1.5Mbit/s 334> (Baud Rate) o315 Jsls Cs o ®
s 2 5l s 03k L5 2 sl g p i lanl
€3 b e master Xx 4 L5 o slave & |55 5 00l 55 ®
(S Jlasl 0l slave S a Al o e Lix B
sl ('jb L S350 Ll g5 e 03ls Jusl ¢l Jlast =
(335 Ol Koy o Ko s B m
el a5 st Jols FMS oy 5 eV ) (63,08 &Y
= Fieldbus Message Specification (FMS)
= Lower Layer Interface (LLI)

Azes (Manufacturing Message Specification) MMS 4 gozes 55 FMS g\ sy, ™
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55l Wil DP 3 FMS (S ia bl
tlledds Lo (SO s 5 JIG58) Y)Y (55, FMS 3 DP 55,0 ™
S e (S plps Sl 2
s o 85 anlid (header) xul o )15 =
s S5 awld glyls
S gy ol i Ml e e S
S ealinl S i oy go by s Lol G IS e s i
2 MBd G 9.6 kBd 3| osl> Jlal c; "
Fel gl TEE LY 51 b 53 ool JUil o
il e b G dlasl LG oKl VYE Sl =
il e pbr Jold S e L e
(RS 485, 2155 Sy 3ama) ASL Ll 530 CiaSs 2 (555 5 oK TY Sl

«(Cabling, connectors, repeater, fibre optic) Liws S i el =l glyls ™

SCADA PC with -
CITECT and
PROFIBOARD GF‘EL...._]_‘I* il

e e —

FMS o5 5l Jla -AY |

DP gl B9y —Y—Y-V
MWM)JASML& J”b@}ﬁwd\fyl" e 03l JJLJ u“'.’JJ""‘DP U‘”)L’dﬁjﬁ

1l sl MJ-C J'.’.)

= DP-V0
= DP-VI
= DP-V2
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profibus aSyb b (GG

SlerlKa! 5l gl plesn sl 10 Sledbl JUisl Jis Ol g @) atus all> J xS glas 58 gl
J'\ A.L}JA U'l‘ J‘ .LSL;c oéw‘&:&yw%ls o3l> CJUQLJJ‘)‘DP d’”bfjfl c(dJLSWMRIO.pr

Sotelp s Soile w5 Gl s pd S 53 3 5d a3 DP-VO Ol g a0 ol 55 IS5 5
4 LL PC ool (s aeb 5 5 Slakas el 6l b B 5 Sl PC 568 Jlasl Jle Olge 4

3 agi e okl DP-VI ol by S 63 Sas Jouy opl 358 Jite SUSw 86 & 50
Lol oy Slos S3lallojan Aile 35150 Jald oS ol 0l ol 3 DP-2 el 53 a5 e
S J/O slas gl (time Stamping) by s i 25 Ol 5 (Clock Synchronization)

Al e sl Ol 5 (DP o &ojla JLas)) DP (5, & sla
PROFIBUS DP Protocol Services

Data Exchange Broadcast
- Isochronous Mode

- Clock Synchronization

- Time Stamp

- HART on DP

- Redundancy

DP-V2

Acyclic Data Exchange DP-V1
between PLC and Slaves
- Engineering (EDD, FDT)
- Fail-Safe Communication
- Alarms

DP-VO0
Cyclic Data Exchange

between PLC and Slaves
- GSD Configuration, Diagnosis

DP b 35, S50 S ms e =V IS

Sl Llosbe DP Wb b 1 b Claal 5 Olasiin aodls

i bl oled 6l OLSS oyl yamas

WaSlave s Master . (Permanent & cyclic) SUSew 5 o3ls Dbl =

s DPVI w5 ) eslinad b s Lilos b SUSl Slbols ) (s3luesly OSGl =

(b Sy Oles 55 sl esls Sldie ppns @

3508 1y W s 2 53 G2 o3l dols OF 3 i S L ol i)

oS w3 L (HOOKUP) Uil sl 2l 5 VG o3l JUisl s e 11> 8

Device) Sl gz mhas 53 Slave M asl 4 b folus 5 0diSJ 28 B (o sars @
(IM153 Jauly Wbds5b) Hssely s 57 85555 relSins) Lils (Level
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24V L 4-20mA S T S&ew J! o5y 50l ™

o 4 e 55 SIS L (S5 105 V035 e RS85 S5 3kl 1 sslizal
(S5 pmd 5okl

<1 2Mbit/s G 9.6 kbit/s s (Baud Rate) osl> Jsl5 s s glHls @

L Bl by 45 03 DP slaolSosl 51 o 0 VTG + 1) sl K apnis
DIP Switch G ;| o3tz

5 Ol e s edls Sl YEE 5 (ons ool ol VEE lld s a il ®

.5

«(I2Mbaud ) bl @ DR

Master a law g Slave UV o pde b5 @

ae VY 5l Lol sldas 0l j2és &y g 3 (repeater) oS ) SS oSaws 3l oslizal

d0km S Jsb Slas glyls =

T m—
Operator

anel
P ABERBESS

[ol2[eTele]sTe]s]
Honn mgz

DP iS5 3 Jiw -4y s

(DP-V0) DP o 45eui <

ol s sl e el b L, Slave s Master .. S BLI 1 o5l s a5 Wil o DP asly asens
1 IS g w0 6500 5 ST wenls IsL5 gl |y Slave sWwelSaws Master o 5 bLs |
1l 25 D0 53 4 DP i ased 5o il (s Sy Ll o

05 1y b ssassl b o Master Cl> )5 «(Mono Master) Master G L s Sy ™

fb};& )L:S?-‘
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oobel 5 s us &g Master o S ol (Muldti Master) Master xo- b gag S ™
58 e sl ps |y b oS sbs &b 5l Token Ring J
(DP-V1) DP S 45es <
sl A5 S LS S35 5 sk L5 35 A B3| OISl a5 sl 3

(el ol iy o5 Master ¢ 55 53 DP S S cib g

=  DP Master Class 1
=  DP Master Class 2

oy95 s aslave L IS &y s a0 oS AL o (655 0 0 iSJ 1S L PLC (e S WIS Master
O Sholis sl &S sl (POPG) 3540 5§ gualS dibe gl 500 95 WIS Master
338 o Joas WSlave a5 sl IS L (s S cns el (531l
Sl Bl be DP-V0 4 s DP-VI a5l
¢S s BL I O] .
Faile Safe S\ 4 WSlave >3 > Colis OIS =

PLC SIMATIC §7-300 Modul ET 200M
[j Rk v, | i
u : 8 ag’
2 e
. DPM1 | DP Slave
F 3

T Zbernica PROFIBUS DP

Frekvencny menic
Micromaster 420

ol &8 DPYI s js Slave 5 Master Jilas =)oY K

(DP-V2) DP 45 ases <

Oley )5 g5 @by 4 owe &S )l 34 50 laslave rofians 031> Jols Ol asens ol ys
CL?LS\WJLS ol ek s slave a5 4 S slave S 31 1y osls Master Ceas (a)'ﬁj Sad g

AU Olge w o slave G oS sosb 4 3,8 o Sose Broadeast Soso w0 Sy opl sk
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3 b Sy Kgd o odsl (Subscriber) S pis oS WSlave L ), 15 555 osls (Publisher)
.L.lLo.s ealatal S39,9 Q\j,.@ oy aJJ\jﬁ- b eb‘b)'l?; Sy o D G .J@J&
Sl Slesbe DP-VI 4 S DP-V2 a5l
daslave V“M oals Jols 01! m
«(Synchronizing) s3laob jen & B =
Sl o .
(Time Stamp) 10 IS 35 o o p B =
PA b By —Y V-V
b s S s Al e ProfiBus-DP alice L s g5 onl Goleting 5 A1k Slaal
sldle e PA
P e S Gntrinsically-safe) -y GI> gladds s g ool
YECI158-2 sylutial b slae SGsb Y @
Al e ol sbasltlinl e b plaze i (LIS i ol T K5 5l eslizad =
Gy e Ky 5 PA S sl Gy FMS 5 DP LIS sl oo S5y Jgane 5sb a0t a5
.b}i& oalaial C"’uj}ﬂ (P CAJ}"

Level Transmitter Flow Transmitter

DP/PA Coupler

LS S UDP St PA St by Jlasl 31 Jle —))F IS
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(Device Types) il S 9 5 Yoy EVg! —F—F
bl skl S Ol g 4 |y el s TEC 61784-1 5 IEC 61158 Mol oy (slas il
05}54&.&‘&2)[.1‘» .E...«\j ;i;»‘u)l.:.’ Q}.Lv b l.shol.<.:.wb J"L’ujﬁﬁ .L..SL;c ;L.'.;"." oJa)L.»J‘J.EJ.Mj)L

J.J:LLgo WL.A (time-critical) WLA QL&) a u.»l.w.>- E) o.kﬁ-.”q? LSL"“)-.'JS LS‘J'.’ E)

Cell Level

Field Level £

: i

ql_._ - =
% Sensor / Actuator Level P

RPN BTN L & T

(strict cycles) 335 5 4w s s S 55 s Mas 5 b goies 5l ALK  Khas/ ) gunieos da..ﬂ 33
S s 5 L0 sadsile b DP o slaolKiws Ald da...u 03 Lisd e M ediSJ xS 4
S Cb.u 53 Oaele gl el b oo 00 gladbus 5 5 Laglys oJ 28 gla el g Sesll
o s Ll Laosls () S o033 Jals dial, i 5 SSo0 (bl i S G b 51 (s02SU 25)
S e e SIS
Sl oL, S e esls JlS Ck“ 33 IS LIPC 5 PLC kil O gacele 551 (glaolSaes
FMSJKJ}II .hsz Mﬁ)})guﬂ‘ .)J‘J M)J.; ULLJ)\ c‘ﬁ‘}gjj 033 LSLQ‘\:“""'A"'JL:"CE""QT’.‘
Wl o S S B s akee 5T e ik sl JST 5 L oS A e el
g g iy 25 DP s s 5 a5l 53 ahens 55 50 (S K1 S sk 4 WY IS Gllas
1. Masters or Active Devices(Class 1 & 2)
a. PLCs & Programming PCs
2. Slaves or Passive Devices:
a. Remote I/O Stations,

b. Linking device;
c. Repeaters;
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b b 4 Jeate Passive s Active L, C\}H AL U

WSS o J xSy el sy (eyclic and acyclic) SUnl 5 SIS wlbls | Master <
5,5 sk Sy Master ao- L s Master S &y so 4 Ol g5 01y DP Wb B3 5
o DP Monomaster System
e DP Multi-Master System
Master (Class 1) Master (Class 2)
Central Controller Engineering tool is used
exchanges data with the i ' for setup/configuration

distributed peripherial = of the slaves
devices CS@&;?
| |

Slaves
Analog or digital peripherial devices such as I/O, drives,
transmitters, valves or operator terminals

St SGUDP s s I Sy 453 SV ET S
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Several DP-Masters may access a DP DP Multi-Master systems consist of:
Slave with read functions but only one - multiple Masters (class 1 or 2)
Master may write to a slave - 1to max. 124 DP-Slaves

DP-Master 1 - max. 126 devices on the same bus
(class 2) \J]Pc

_F S
DP-Master
(class 1)

PROFIBUS

DP-Master
(class 1)

Distributed inputs and outputs

jinputs and

DP - Slaves

S L b b B el Sl (s S & ges SV 0T S

PA |, DP ¢ 5 Slave i\ Master Class 1 or 2 g5 5l S sy &S (Device) alew s g o <
A3L e (DP Slaves and PA Slaves)
bl s oS ssb 4 .S 0 SIDP b s 1 PA 4 s aSws 3 Linking device Joley <
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l CP cpP l cp
l Slave l Slave l Slave l Slave l Slave l Slave I Slave l Slave l Slave

S5 K s TokenPassing s master/Slave oG 4 o s gy S 5 (6l oalgi s

et 3 4SS (¢l owrab.ggbulwcfbwﬁ :(Token Time Rotation) TTR yl,l, =
Ll SIS S TTR alyl Jlide 5 aSis 55wl Joloss slaas

Jasl gl S8 0l e 4 aS 345 iadae LU Token Passing « 5, Multi-Master «.5 ;5 ™
» sl p |, (Target Token Rotation Time) TTR p\) Oley ,)l8 Sl b 53 505 esls
LS (oo LS s

doslms iy adaly 5 b sl S0 xdls Caws s Oley e 3 esls JUsl Obe Ol s 2 ®
LS e
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TTH = Token Hold Time
TTR = Target Token Rotation Time TTH=TTR-TRR
TRR = Real Token Rotation Time

S5 OREIs s 53 Obej anloe =V 0o IS

(1)

/

fpetvi

ciiee gls e b ooz Gl (V) Token Passing s, —V)-¢ S5

Master/Slave b\3 )\ ) » (Y) 55,

P Sdlas ¥ g —F-F

33,8 o J S Token s MAC o s 555 53 S 5 b ol o o twd (A S a5 (55 5b Olan
S s LS o 3l 3T 50 s |, (Token Passing) oS 5 Slys st o w0, SO MAC s,
) 55 RS 68 Atk 0S5 L GLS S s 8 S LS o8 (55 4 33,8 o sl (55 il
Sl s, s 05 Ly S5 0350 Gy S e 3ls Caed 3 asde Oly Sl G o
S 0 J xS b s by Glbasdal b S 5 eyl s osls Jals Master/Slave
S Gad Y 0818 JUES s ywi g —\—V—F

&\ks |y (Transmission Services) Jasl s s 5, ¥ N (b B350 b (535 eals Jlsl sl 5
LS o s 5 S

Sy s &) e glaS 5 (Communication Profiles) b s, sl gls G5 5
S35 0305 JUS| 51 FDL &Y & Jbls5) sba s e 15 V- S5 Gillae S o oaliz o3l JUi|
SIS UGS W W S S TR e e g

«(Cyclic or polling) -5~ ™
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(Acyclic) oz LG & =
«(Send Data with/without Acknowledge) i el Ok 5 L osls Jl,l =

«(Send and Request Data with Reply) b ol s el Jll

»  CSRD — Cyclic Send and Request Data with replay
o Cyclic Send and Receive with Acknowledgement;
»  SDA- Send Data with Acknowledgement;
*  SRD - Send and Request Data with Reply;
o Send and Receive with Acknowledgement;
»  SDN - Send Data with No acknowledge;
o Send Data Unacknowledged;

Layer 2 (FDL)

Service | Function Dp FMS
SDA | Send Data With Acknowledge '
SRD Send And Request Data With Reply ' ’
SDN Send Data With Mo Acknawledge ' '
CSRD | Cyelic 5end And Request Data With Reply ’

(FDL) S Lus Y esls Jlas! G gy =1 Y-E Jﬁ.j
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(Send Data with Acknowledge) SDA G30as b 0318 Jlu ol i g s —Y—¥'—F

s &5 S o ol 3 01 315 Jll ok aseiie oysl b olas] G a1 6315 SDA o 5 oo
Sl gl p s 2l Ao i s Lol an |y (Return or Replay telegram ) .S = S
3 g n eslaal (s a5 i) FMS

3035 OS5 edi)ls Cnly S Master 5 S5 ke oS u3S 505 SDA LU S s sl
I, SDA L, K & gl ¢\§ 4.3(:@ 2 S K e a o e Master a4 |y Sledbl dal s s

Layer 2 services End Byt
Data Field DATA
S Control Byte
A = -
Master Source Address ME!I’
Destination Address l
Start Byte (Hex)
AR
Slave
28 o b 60 1 sl per slacy ]
Layer 2 utilities — B
Data field DATA
A— Control byte _ "
S ddi SA Token
Master ource address T = .
Destination address L

Start byte (hex)
; | SNl
Synchronization bits

= o

Slave
9 (AZh)Start C,»J_.Ls .M.DL;O J‘J’g u.»l.s X3 b RVEY 4.1.:.«:} u.au)bT QT JL.JJ Lo @j‘:’ C,bll.a o

.L)\J@ﬁwl.géj)‘}ibchbmw)JT
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End Byte

Slart Byle (Heaox)

End Byte
Data Field
Control Byte

Source Address

Token

s Oiq‘bﬁfw)JTﬁMb@MSlave s 9

End Byte
Data Field
Control Byte
Source Address

Token

33,5 oo Jlo)) e sl 4 ol 4 ol o3l g b e

Token

End Byte

Data Field
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3,13 oo dlayl ek 3 o | (Short Acknowledge) SC iy dais alews s OLL 3

y y
Token
Master Master
DATA DATA

' Short
ac':]mow!edement

Slave

SDA Gotas b osls Jlyl s s VY21 505

(Send and Request Data with Reply) SRD g g -yV-y-¥

ol JMU,UJT dowvs & & 1 o0ls (Send and receive Data with Acknolegement) SRD . 5 ys

G | (telegram) 8L,s b 558 e oSl (LS o 03ls ol 5555 oSt O 51 Olejen 5 Jlul

GBSl 55 s ol LS o Syl ol 0 oo s G (2805 Oy Tygd 1y ol Sl g 45 6305
Sy g as S S FMS 3 DP PA s IS5 5 5, Master/Slave

(Send Data Field) S_DATA «. S 5 ok)ls Master «5 A4S 5,5 SRD > Slas s sl

4 go3ls L3R DATA iy 5515 o315 Slave adows 5. 05 o 0315 ol 35 55 ol 51 s Jlyl Slave S i,

3,13 0 e I Master

A Y
Master Master
Send Data Field S_DATA
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End Byte
Send Data Field S_DATA

Control Byte
Source Address Token
Destination Address

Start Byte (Hex)

aJlJu.a.égfﬁwdﬁjjoMobb‘)l}wl{dj)uMSDA %;dwuﬂbw\).})b

">sz5°

End Byte
Send Data Field
Control Byte

Source Address

Destination Address

s g atle Slave osls a5 ol 5o deaie 5 lhs )3l gl> Slave dews s
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A A
Token
Master Master
5 DATA

Start Byte (Hex)
Jestination Address :E Source Address
Source Address 5\._ jaé stination Address
Control Byte
Request-Datenfeld
End Byte
55,5 o Jly Master « as
/A .
Token
Master

End Byte

ED

R_DATA

Slave

SRD s 5 e =Vt JS2

(Send Data with No acknowledge) SDN g § g -f-r-¥
(data frame) o3\> o b pl WSlave Ao 3 o Wb S5y ahows Lx S 4l ols SDN s 5

XD Jil.wj dad 4 g_;{'.’- )‘ 03l3 JLN)‘) broadcast LSLA["'.’.J'B JLw)‘ BL BB kﬁ-‘ JM-ASL;M &v‘wﬂ-ﬁ b
S 5 g e eslizal (Kl ki 4 oKl Kl esls Jlyl) Muldticast 6uf|J§1: s (b
Lo a1y osls PLC S Multicast sy 55 5 b S5y sWbel&Kins! s a1 o315 PLC & broadcast

"“"Scfa dL.u)‘ u.4>=..';.n eK.L....:‘
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S el o b Sas by G Gloses Joe S US55 5 SDN s e o 25 812
WYV st l s s S S 3 T_DATA sy U152 L V5 Clock Time o3\s Master 55 o\ &) 2 .38
3,08 o b s, (broadcast)

Token

Clock Time

End Byte
Clock Time
Control Byte
Source Address

Destination Address = 127
Start Byte (Hex)

End Byte
Clock Time
Control Byte

Token

Destination Ad
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Token
Master Master
T_DATA T_DATA

|| [ S—
I ™ Y

T_DATA
Slave

CSRD ywg g —O—Y—F

ol 3253 0303 ol on (5558 Frnly SO 5 ) oSt} G g 1 03l SIS 5 5b 4 CSRD) g 5
Lol SIS Sy goo s ot 3o ol 35500 5K Gras a0 s) FMS Dbl 1 (6 s 5 o 0] S o0
A azals Ll sl oS 5 bl edeS Tt 45 30 e Ll Gloy L Jy 35 00
(Bus Access Time) gl & v ywd yloy —F—¥—F

ol GRals Geresns Ol e b ol 4 eyt Ol e sy ol Sla e pleS
b o s g Ssles s0OLe3 4 LT el G Ol e Sl oS ne ol 4 LIS ST 2
Gl ail> s K s 40 e K ) w2 G Token passing sy b gd oS ol

Sde (3 sme 5 5SS s bl ooodl o b illas S 3 ss o 03y g (logical ring)

o F A
Master > Master > Master
Addr.: 1 Addr.: Addr.:
[ ] ]

(list of active stations) LAS 0l g Zoei |y 581 oK) v b Jitus H5b 4 b e »
S8 ks 531 5 (Next Station) NS O\ se U 1y u,qJJ (This Station) TS Ol ge U1,y 545 wﬁT

Skw oo b 4 g s |y (Previous Station) PS Olge
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S o 2ol 3 PS sl 5l 5 Jll NS Lol & oS5 b e

Logical Token Ring
‘ [ y A
- - = =
Master Master Master

Logical Token Ring

ot

- Master ™ Master " Master

(Cyclic Communication Concept) B gl g yuwo (33 (w9 55 b Sl HLS 41 —Y—¥—F

o Dbl ekl i sk | WSlave 31 (g5, Dbl (Master) s S 0 oacSJ 28
e 5 oo Wl s 55 sk 3
o Sles by JSew = (0ms L &) A2l Program Cyclic Sl 51 xS AL Bus Cyclic ol

A2l o PLC 0aiSd 28 55 SV sl 2l IS Olor sl JSG Ol il o ba Slave 43S
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MS0 DP
Slave

v

DP 5 S osls Jsls -Vt K

(Exchange of data, master/slave) ,gu‘ 9 0 g odld Jéu —A—r—f’

O e els rljil}'jm.a GBIl pl 53 das e 0L ) slal 5 e esls JolS Jgenl L5 K5
4“}&%‘@03‘)(‘&&1%6&@ J-.SL;G Cf\-éli‘)bjﬁ:l—w‘&.i)‘ \) C,.M:‘)P-)J r‘;l: JL&)‘
s el Sand o L S L b bl

= Request ——
Slave > Master E ol oy i
3 / 3 Sequence Tpe | A4 [ootner
g Data L 3
Ty o ."' ‘l-‘mpom
Dah "- hh'.
—__ |2 ey
Master > Slave g
| —— i § ==
Status L) .
- A — Res PoONsSe w———
Request Frame >
| _Trailer | Output-Data | Header | £3 %
32l @
£ 2 '
Response Frame €= %

h [ Header | Input-Data | Trailer |
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(i piT (Sl alaiiin | yuild Asugs

ammh Frames
SRD-Request, variable length of user data ®
> >
2 —»‘stlsmH LE | LEr |soz| DA‘ SA| FC | DU |ch’ ED ‘ | &
@
= ) a
o SRD-Response, variable length of user data =)
[m)
<—‘SD2I LE H LEr ISD2| DA I SA‘ FC | DU |ch| ED
- v
Syn = Synchronisgtion Time LEr = repeated Length DU = Data Unit
SD2 = Start Delimitter 2 DA = Destination Address FCS = Frame Sequenc
LE = Length SA = Source Address ED = End Delimitter

FC = Function Code

}o.Lw‘jJ.:..M o e J:LJ—\O-?, J§,..,

(Frame Characters) pg;é 2 s S '-;W)s -f-¥

S w5 els laaran Jlel cp b Gdel) JuuT Oloy Osls 15 5 esls ey OLL 5 SLET 0 g
ol e daesls Sl 5 CBs pad 53 &S Sl Ll e 31 J 1S 5 (Parity) 0318 S 05 5
23 Ikl ) llas A2 o TECE705-1 3 )kl U ollas ol s 0 4K 53 305
ool o |25 UART s 5SS (5315 51 b 2 ™
Aaly o 03 Sl a3ls JUl b b5 sl Start-Stop ;51,18 ¢ 5 51 (UC) UART ;1,5 =
el ol |25 o VY GV UART SIS 8 0 m

= UART: Universal Asynchronous Receiver/Transmitter
S e S Sy S S o IS Al D w1 el B RSSS 555108 S Sl

S S (Starthit) gy ph Sy S L5 55k 4 a5 e el S A cd bl S S
@ opl 5sd o 0ls oy RS-485 Ly I3l S w5 (Paritybit) o oo K 5 (Stopbit) i 5
Sl ol dsd e Jime LS 53 o V) Oose 4 Sl (G A) ol S &S cl e
e Lo bl yes 5o YU Obuabl LB L b b slaely pled &S S o pani (overhead)
D yin e pais JB S
spd Jime T o GG 0leg) (STip) (S €55 zem 05 bl ol s ply K slaculy ples
pasds b a
S Je g V) ad, K s cp ol
55 0 Sl ol LSB) oy 0 5 2301 0S ™
358 g0 o3l 3 2T (MSB) S cp 50550 b
30 JooSS 0515 S 5 B o s S b S Sl a
il o D=4 Soan alols G sLls mb b slaply JS
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s Jll S 1) B s 5 Sl oy o 0 UART SIS a0V IS Gullae

b———— 1. octet +—2. octet—

ldle

LSB LSB
Bitsequense: Stat 1 2 3 4 &5 6 7 8 Parity Stop Start .

S 037

‘o 1‘1‘1 01 o‘o

ob.b.GL

e

055l &y g0 4 UART (518 Jlo)) i o 5 =V IS

A3l e 5 Do S A kel

(oledbl o A

sc,...uhijjup@be;b@,iAS&artc,ﬁ&i .

el ) lan 5 AS o jasiio |y Ol lesl & Stop s S

dw)ﬂ\)u&i;\mogﬁ@j«sw&,u&:ﬂ,m;wdu&;t@w\s@f_&: .
>\Mﬁ\ﬁ\ﬁgj\j3c,ﬁjcﬂu‘_§i>l.wﬁ~o)'\}3c,ﬁ45¢;)j..a¢,.ilm_..us&
Cnl 35 a S
o S (53 ST Ol (Bven Parity) 55 an IS L SIS G 6l o 5 ont
(HD=2) Sion alols 45 555 0 auiS >Nasl .3)ls 34 5

(PROFIBUS telegrams) gl S99 3 39 pI 5 199 —\—F—F
Ll 55 o o (Data Unit) DU o a5 A3 o (cy 1)) OCTET Sy Sor 58 oSG a5 IS5 Gullas

AL OCTET ki b G el Jsb o anas

» The Token Passing telegram is three octets = 33 bits.
» The FDL Status Request telegram is 6 octets = 66 bits.
» The Data Telegram has a head of 9 octets = 99 bits and a tale of 2 octets = 22 bits.
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Start Delimiter x
Destination Address
Source Address

1.) Token Passing DA

SD4 DA SA A

FC = Function Code
FCS = Frame Check Sequence
ED = End Delimiter
2.) FDL Status Request Telegram
iE N
LEr = Repeated Length
DSAP = Destination Service Access Point

SSAP = Source Service Access Point

3.) Data Telegram DU = Data Unit

SD2 LE LEr SD2 DA SA FC DSAP SSAP DU FCS ED

Head Tale
u"’l"u"’)ﬂJ’ J‘M)L:.a\d (:‘Ji.l: aw —\V-¢ JKJ:
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(Transmission Technology) b 99 JES (5 59Ud & — Juad

T

donio —\—0

Sop b LS L bkl an 55 G b Sl eslatal b L5 o b s (o5 SbLS )
0303 dap 33 B G b 5 L5 o DP s s 53 s3linal 5550 RS485 SG3b 3,15kl 1555 ol
b 33 bt S G b 5 A filis 05 MBP (sl U MBP S5 5 5y o s 53 a3 Uil
el calie AT 3 0 sl 51 3 Hlmiilis (gladams (gl o MBP cpl plo 355 oo ool

e 0313 JUEl 53 3L olas (S S O eV ) (65 mb la LS b Sl ledbl Sl
Goilm Wil i Giluesly mamen AS s cpends 1) EMC ebliaes SO 5150 ol 5o
Ssd o OS50 (Redundant Rings)

o3ls JUisl ghae w015 oo |y MBP 5 RS485 osls Jls) S5 slas jlblial 5 e glaasli 55
sl Jate U w4 ppelgilane 3 PLC 4 (5)lmiil 1 bl )
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Fiber-optic cable

RS 4857 T RS 485, e
Building 1 [T[11— MEWl| Link Module [EMN} Building 2

—1

Electrical isolation _'.-' -
T FO v

IRS 455
~ EMC E m Distance

Productio Process

lon @28 sl

(Transmission techniques) JES b SuSI -Y-0
s S sbabuly S/ SKSisus s Shs oS cl Jlasise sl Jlsl g,k

LS))L"..Q c&.& 65}3},{}3 ‘&Lﬁ)‘ ML&) j:.)a.i L;w J.ALJ: LQLSJ)LJ u’i‘ J.»SL;O u:.ra}.? b Lholﬁ'«'.w.}
YR £ 4w Al e S NCCH I e o3l Jals ., I Slasein (Vlasl
)‘ Sl Q)L& U'NL’Lﬁ'ejJ'l B Lf":"‘ 6&0&.«:5 LS‘J" uimd L;‘.'.ﬂ'e le.s'b.la.m‘j

PA W\ b5, ) (Manchester Bus Powered) MBP s )| ib.] =

(Soppd s LS =

MBP-IS 3 RS 485-1S pas) [ sl =

by pl 5l S5 =
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RS 485
2-wire CU-cable for
general purposes Fiber Optic
- Highest EMC protection
and wide distances

’,. (i

Coupler Coupler
MBP-IS
2-wire CU-cable with the option for
power over the bus and Ex-protection Fiber optic cable
HE

U"Lu‘q}ﬂ&“Jb LAaL<’;..u.> Ls‘fu'iwug’lfj ‘_SLQ.]M‘j}JULU‘ LS)}u C\f(—\-o Ji&

b9 2 ol s — T -0
Skl S ) aw opl LS o Sltly Ghueew 5 ol 03 JWEl (6l g5 a1 Wb B e
Dlule e wsb o b1y Kal LS 5
(shielded twisted pair) s oG B & et e 75 b e AL S dlal
«(glass or plastic) PCF 5 glaics ( Sawdly sla LS el (Fiber optic) s 5 5 b b JU) =
«(Wireless- Infrared & RE) s 05 Jls) -
osls JUis| Jos oS (5 5b 4 LS o ool RSASS 3,10kl S5 i 31 FMS 5 DP L s
sl o 2 o & o2 5 s d S S L sl aa 53 S B Go b 5l e s e )

.MJ‘_;O
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v' Copper

v Fiber optic

v Infrared & RF components

DP ol s 5 JEl Sl g5 4 =Y-0 |52

J)‘Jut,w‘ L .«\5‘.;4 oaleiad é‘.{ﬂj JLLQ‘ E) 6./\.«4?.:.*& DL ]EC 1]85-2 J)‘.«\JLM‘ )‘ J:J PAwL:‘.;‘)jﬁ
ks plas wuxs oS g5k 4 355 0 eslinal (Manchester Bus Powered) MBP |SS 5, 5V IEC
k= U ooyl bl ¢l o MBP gl gl e el deew 93 b Olea (g5, o 5 Sl S
AL o i Aol 3 O gsle 51 43 (Explosion-Protected Zones)
RS485-1S g RS485 —\—Y—0

Olse s EIA RS-485 s\l U slas (Closed Circuit communication) 4. lds lbls )

J‘ J\..J:L J‘.}J dobs Lst"""ll" EELEY 5‘:’.) NM},’&J‘ J}-Uﬁ S s &S L;LLQJA?V’ BE JVSL;c

3 e oslial  Sawdly 5 glaind o b sl LS

(RS485) o JB5 b oot JGS1 —F—0
(STP) )‘J .U.;.J: onz.vU r.h L. V.:w Cj) J‘ o3l JL&)‘ LS‘J" U"JL’J}J'& L;'»:J:j QV BL) Uj‘}) w‘ BE]
Si8ms (S ) S b 5 s e eslanal H2 « ¢ 5 5n EIA RS485 5,10kl las
b o3 ooy el (54 o5 o S gene

&ob\.}@ﬁduﬂ‘@@g—;y}wb&j) =
‘(4-@-:-@} 93 .lﬁu)\))‘bw v.:.w C,JL?- &.i.; L;'.’.J'b )‘ o3l JLE.D\ u
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J.:a).s(Half-Duplex)s\_éjlaﬁWLL;)lc,.Lpgu\n}?&MQT@%U@J;%—«}U?\ .
‘Mbawf.b\j}'&e@%\&ww

SWs el 4l (i pad sl a) & Cond) Sl il S S RSA85 JUS
oS 01 1 55 RS232 S0 55 ol 51 das o OLES |y S/ s o ol o 53 oy S
¢35l 5306

5,8 13 Ll e S K3 eSS w5l s oSl YY

il o oS LSS Loy 6,80 L elSaas WY ST Jold b By 4Kt JS =

il o sde £ oSS sl STu-

Canl a3l g SVY e AT 51 e tesls Jlanl e o

A3l o VY U el e 51als J b

) ) o VP(6)
Station 1 Station 2
390 Q
Data line B
&) O (3) RxDITxD-P RxD/TxD-P (3)
) O (5)bGND
220 0
() O (e vp
Data line A
O O (8) RxDITXD-N ot RxD/TxD-N (8)
=  Shield =
390 Q
DGND (5)

RS485 5\l gten ool 53 a5 o Gl Y20 IS

RS485 & RS 485-1S 5B y0iliuw! (K9 d 4 43 0818 o S5 —\—F—)

S gt S o RS485 Loy 3,8 o Do ol 4 ol o 4 RSA85 s o3l JUs
Sebl ol e gl &S el 4 S e 6Ll Sl col e 4 o e SO 5 0bL C
g dlsl LS ) 2 ow W) copn Al S

Vb a3 RS485 3,16kl il o £ Sican alols (5115 RS48S 3 o3l ol KU oS ol 4y 4z 57 U
ot Ol 5 Oloen Syt U aS Sl pme cpl b plp Ssen alols S o ol 3 15 Jlasl ol S
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L 1st byte. -;; 2nd byte—p
!
1

| Information byte

Bit string : Parity Stop Start ..

RS 485-IS s RS 485 5,5 5 Sedbl ool a rbil:—\-o Js

5 5k s a4 (DP Loy Jgens 55b ) ol iy los & 443 RS 485-IS ol Il 2 s
Exd s Exm EXe Bli= o b, shls 40a5 sl 355 0 Jles] Wl LS S Gk sl
J.«.SL;O OJLL’L«A‘EXIL&LD &)JLW}J way.L:ﬁ J.'lSJ\ wl.!.l.ltﬁ C)Lbl.ﬁ)\t.@.ﬁ Laa

SPS/PLS RS 485-1S

PROFIBUS DP

Explosion protection isolation

I B B S B B .. -
SPS/PLS

'%;ggz’ ERemoteIIOinzone1

RS 485-IS 5,11kl L 5,03l sladams ;3 DP il Jlasl ~Y-0 S

(T ransmission rate) Jaast g ;A -Y-f-0
e ol 5SS a Lil oe Jlnl e b esls Jals & RS485 5yl 0l L DP b s 5o
Sz Dlasia s CiaSew 855 Isb 4 palis ol Ol s s (a5 12000Kbps 5 9.6Kbps
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Baudrate (kBit/s)

‘9,6 19,2 4545 93,75 187,5 500 1500 3000 6000 12000 kbpsl

DP b 3 55 55 el Slls esls Jols slag i —t-0 Jss

JUizl s ey 5l JUEH sl 5S1am 1 o0ls JUl Sy 508 sl lilid olad 53 Jsans 5 5b 4
5 Jlad! 'CJJJ&LL.JJ 0-0 JSKo 5,8 15k de Wl Ss b f&'&)"éj))b 3oy sladal,
el °J":"“SJ:’.)“&"\"‘)RS485 BE LL&UJIS\JQ-

_ k RS 485: Bus subscriber (Master, Slave, DP/PA-Coupler, Repeater)
E 10 k- max. 32 per segment (Physik), total 128 (Addresses)
o max. 3 Repeater including 4 segments
% 1.2k T O ! 1200 m
S 1k g2 2
gL g
© N B
100 — RS 485 & & 8
15
10

100 1K 10K20K 100K 1M 10M
Transmission rate [Bit/s]

RS485 55 o S5 Y s sélw Sl 5 Jlal &P o blsyl-0-0 JSLa

E) J..SL;G ealail 3].25Kblt/s C,..:U JJLJ CJ,: Lg'l )‘ PA wb‘éﬁjﬁ BLEST 4.».9) )L{J MBP J)‘.«\JLM‘
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102

L cilses JUisl slag 5 RS 485 Sty S o eslined 31.25kbps os Jisl &5 S, 51 MBP
s OISl MBP

s e sy oS ol Ol g e RS 485 5o aS 1, JWl slai 5 o5l IS o5l e (5555 b sl JS
258 18 e al Jb o5 gl 5L (S Dlasiie J s w

lisP g 9 Sl GaCiaSaw —0—0
(DP Segments) DP il S8 g 39 GoscinSaw —\—O—0
Jaze b a Ll e olaas pdir S e cpl 4 ASL o multi-drop wieew S RS485
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oy 53 S gzl Lpd et ConSn S g5 p Mlg e RSASS sy YV S ol by
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trbson sl S arass 05k — OLM sadssl
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......... Address #30 | Address #31 |....l Address #60 |
e E 3 = 2 .

q i [No {\?%ST

[ Address #120 ]..| Address #91 | | Address #90 |..| Address #61 | -

No Address _P ! @: “\

| Address #121 | .uuuss| Address #125 |
— - = Repeater
| g -

ol 4 S 5l Jis 0 S

No Address

‘| No Address

o3lital 4 3L (AL 3ae YY1 i el sluas by il Vb o S 55 o Aol oS 5,50 o

Gob 3l Kdes 4 S il ol tr ol W5 e RSA8S oS K ol by ol 0S5 ST

b g Sl L e 0 iSO SG s e Jeate (Jaxt gbaediS oy 5&5) (repeaters) o1iS1 S5
35 o3ls (Terminate) aa3s gl pa 55 LU ol CaaS a A0 IS0 illas S o o 45 1

ﬁ _ Segment1

=
AV

D Segment 1

Isolation

VA

L Segment 2

RS485 = L o3 Loodes LSSl
LSS S L Sl -0 S 2 e bt o A
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= Repeaters
= Fiber Optic Couplers
= Wireless gateways

A5l 5 e 346 Y B RS 485 s luilisd (slaeliS 51 ST« o sbadl&w 53 &l 26 gl JRERE
JLSJL'“)U &MLLLJLK.:M a)l.u) .L:b_? C,\.:.L’Lg ‘_);JS AALa\L’qu &Jﬁ&@&ﬂ Sl &

sls Pl sae 4wl PR, Ol 5 o oS S5 & (Signal refresh) JSow Cu 55

Termination
Termination
Station
, ] L]
2 - @ 30 31
Termination
Repeater _ | | I I
62 |61 33 32

351 (EMC/Noise) wblises ;S 5105 5 550 Bl 5115 ConSn 53 Ols 5 5y 5l eslizad
LS o
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Single Repeaters PROFIBUS Hubs

il

T Stations

c

@ Llis} > : EEEEE

E-, o106 O |
@ lalolafi’" M
wn lalel o[’

olalo )30 L

i 1 i
-, Backbone m
= 1

Segment 1 Segment 2

Segment 2

Benefit: Isolate part of your network from EMC/Noise

DV s S Ol s Sdgs b et glacaaSn gilulir —4-0 (IS

(Segment Length) cinSumws Job —Y—8—08

A g S LS a2l o RSAET 15 ol LB Uil glag 5 b cline CiaSnn G b ST
dsb V0-0 JSo sl Bl ol 4 SLaiaSims plad 2 (fuml Jol5 £ 5 20 8 Jlos
ez o OLES esls JWl G o o 1 |, RS485 Ciliies slac i

12000 kBit/s 100 m

1500 kBit/s 200 m .
maximum segment length

@ sasEEsEEEEEEENEEEEEEEEEEEEEEEEEEEEE ® Rs 485

500 kBit/s 400 m

@ "Sr NN RSN RN RS NI NN NS EEENEENEEEEEEESENNEESEESEEEEEEEEEEEEEE ®

187,5 kBit/s 1000 m

@ "N EEE N AN NSNS EEE NN NN NN RN NN NN EEEE NSNS ESEESEESEEEEEEEEEEEEEEEEEEE Y

93,75 kBit/s 1200 m

@ s E R NI NN AR RSN E AN NN NI E A EEEEAEEAEAESNESEESEAENESEESSEEEEEEEESEEEEEEEEEEEE ®

19,2 kBit/s 1200 m

T ®

9,6 kBit/s 1200 m
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Cable type A has the following properties:

Impedance: 135 ...165 Q
Capacity: < 30 pf/m
Loop resistance: < 110 Q/km
Wire diameter: > 0.64 mm
Core cross-section: > 0.34 mm?

‘Segment length
(m)

Seg"zl?é‘ét'fngth 3940 | 3040 | 3940 | 3940 | 3280 |1310| 656 | 328 | 328 | 328

A 3 baudrate transitions in which the cable
| length reduces with more than 50 %.

[V S Jsb Jlas 55 oo 5 Do -V1-0 IS

g oS sl bl e cds Jsb ST L lecanw (6w Jlasl 3 b 5l s J b ST
RS kel (slasdisS 5 S5 L (6 o Jlasl o oo 0 Lo diS | ST slias) ol ditesl s Lo disS ) S5 sltas

.>ﬁwrﬁpxl§&6ﬁojysq}g;x‘\Uth?ﬂL;}:Mo)'UQA.:L_G
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Maximum
Expansion of Network
RS 485

Up to
4 km for
500 kBit/s

Segment 500 kBit/s

4000 m

SO00Kbits/s oy & 5 85t dsb S 5l Jle -V T-0 JSs

Ko sk Sl Lipd e 4l A g5 WS L oS 55 MBP-IS 5 MBPRS4S5-IS slseSd 3
! 4......;\‘5 o.L.JV.:.E.ﬁ JLE.’.‘.,\ C);MC,\.M;{-:M

MMAXIMUITI | @ s susunssanmssannsssnssssnssssnssssnssssssssansssassssssssssssisnassssussssssssasnsssanassusnsnnnnsunnnss Y
segment length = 31,25 kBit/s 1900 m MBP
@ ssmsmamss s aEEE RS E A A EAEsAAEEEAEEAEASEASASEEEESEEAAESSssEEESEEESEEEESSEEEE [y
31,25 kBit/s 1000 m MBP-IS
maximum @iesmananan ®

segment length 12000 kBit/s 100 m

500 kBit/s 400 m g
-y

@ "esmEE s EEs R RN AR EEAESEAAEENAEEEE SRS ANSEASEEEASEEEAEEEEESEEEEEE ® a

187,5 kBit/s 1000 m puld
w

LR T T T T R T T P o

93,75 kBit/s 1200 m

@ SR NI E NSNS EEE NS RN AR AN AN RS EE AR ANE SN AN NS E NN ENEN NN SEEEEEEEEREREEREE ®

19,2 kBit/s 1200 m

(% m N E R R R E N N RN R AN N AEEE N AN EEANIEEEEEENEEEEEEAREEEEEREEEEREEE [}

9.6 kBit/s 1200 m

RS 48518 s MBP (3| 45 Jsb Slas VY0 |2

S S e L Ol e R85 slacaSiw m SYob s ol (bridge) Jlasl e o
MS g5 Sl b alicns alols Ol S eslinad (55 b JIS Gacsid 51,5 Lo sS ladssbe

A3l r 5L 2550 OLM slads3le (5555 b SO (6l JWE & 5 la 55 558 oo (S (S5 5% e
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RS 485-Segment

D A A B B |
Monomode ' \
Glass I’—'ibero \ Fiber
>15 km o t.

Multimode PCS/HCS- \ Sezt:gn
Glass Fibero Fiber c Plastic- \

2-3 km 500 m ) Fiber \\

<80m \

RS 485-Segment /
-

iaaSos Jool s b5l gz RSA85 lacinn Jlall (s ()55 Sl eslinad -V E-0 S

s o>

(SAL 5 A8 o s | S Jsb STas Jlisl e e

955 0l OLS 4l G gl s plad 3 ol Jlil ey

s o eS| ol Gl el el Jalis 5 s jsb 4 lagdad iy m

S o slads 1 Jsl glace o aan OV oz 51 S 285 oolal Vs 4 m
S pod Sty 1 a3l 53 SolihS 80 e a8 Y e Sl S

3 g s s (load) oKausl BYY L confln G gl LS slad b

3sdiee bl By e CaaSw il e OLSS il S il 3 aelKias ) ey

S i (GYY) Sla e 3l CiaSw 5 55 Llag slds b LS Jsb oS

| Il ||||| Max 30 Stations Max 31 Stations

Segment 1 B ig

Segment 2

oS ST L DP il sy 4K (ShucinS —10-0 S
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4

10,000 \
8,000

—&— Network [m]
6.000 \ —4A— Segment [m]
¢
\4,000
4,000

\2,000
2,000

1,000 , 1,000 , 1,000 . 1000 ~_, 1,000 _ 1,000 . 1,000
& & 400

200 100 100
2 A 100

12
,000 $10,ooo 10,000 10,000\10,000

0 T T T T
9.6 19.2 93.75 187.5 500 1,500 3,000 6,000 12,000 [kbaud]

LS oS 5 4 Jsb e LIV IS
S LL L oS s b s, Lles Soled 53 oS, SS 5 OLM a5k O Ll
s ol B el SLI oS H1SS 5 OLM W53l s s o o g

(Segment Rules) DP (il 99 33 GocinSuw cilgd —Y¥—0—0

e S

& 5
< rd

Up to 200 metres long Up t0 400 metres @ 500 Kbps
@ 1.5 Mbps network speed

npep @ R A B

Segment 1 - up to 32 devices Segment 1 - but still only 32 devices allowed

RRR

Segment 1- up to 32 devices

This link should be at
least 1 metre long!

Repeater
Segment 3 - up to 32 more
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RRA

Segment 2

— ARE

Segment 3

RRB

Segment 4

B5 oS ) G

Jlasl a0 aaly dor oSS o nen sy (Sapl axl bl il BS odiS IS5
LS o aal 31y S SUl 6 slasaaSim

(PA Segmentation) PA gl 8 g 3 GwdcunSmw —F—0—0

AL e 308 YT w DP laciniw o310l Oler 4 PA CanSn G (655 oy dlias ST
S &1 005 Jlosl a5 e 4 Ll 355 Lt PA iaSms G 4 K550 oS bl Sl
s e

* Maximum number of

Segment Coupler PA slaves = 100/ 14 = 7
V =13.4 VDG, | = 100 mA

| actual=5x 14 =70 mA

5l oS 4 UL T O 0 (S PA e 0 JLal LB ey 315 ST - V-0 S
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PA iligdg 5 GWasioSam (ilgd —8—B—0
Lz )8e b Ll g e sucinSm Ik «DeSbl JUESH oS s s s a5 b PA ol 3 55

Sy ol b spurs 5 Jlal e

I I Trunk
: ' Link/ " ' : { ke
PROFIBUS DP (0 oler T PROFIBUS PA T
I — Spur lines —— M
Devices
Link/ Junction Junction
PROFIBUSDP . plor T  Box PROFIBUSPA g, Trunk | T
I .I I I ﬁLl Spur lines
S| L
. . B
. L
Devices

DP b9 5 5 —F—0

(Shielded twisted pair) j)sa.s odol RN R SV PA b s 5 DP Wb s 5 sl LS
Ak oldal 5 O3 sb a5 G glie o s calisis Oliasiie glys oS (g 5b 4 s
e 0l by 25 PA il s o Dlasla LD 5 C B A ¢ 55 s B TEC 61158 5,10kl 5o
503 555 S sl b LS L LS Sslu sl

Coaglin LIS aen ahas oo ¢ B8 0315 (sUrge) g e eildsl 4 e 5 b WL DP il by LIS
ol s o iz 850 31 IS Gl IS nl il ol sla S slls IS a5 wil>
AL (s 5 aBl) sl

oSl 2 3 il 303 e G 5 e KOs & e G LI Il DP il B S S

Syt b A & e B b 4 e e s
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\\ shield

PROFIBUS DP cable

shielded, twisted pair line N
loop resistance 110 W/km

\
core cross-section 0,8 mm?
PROFIBUS PA cable (cabletype A) .
shielded, twisted pair line
loop resistance 44 (3 /km
core cross-section 0,32 mm?

PA 5DP L s MS 3 sl VA0 S

A= Bl il 5 Olasela LA g5 LS oslisul Profibus Mol ys dews g0 400 53
das e |25, (Segment) oK K4S 3 0 Jaze Ol oo o s YV

Cable Type A (Electrical Parameters of PROFIBUS RS-485 Cables)
Cable Design Shielded Twisted Pair
Conductor Area 0.8mm (AWG 18)

Surge Impedance 135-165 ohm
Capacitance per unit length < =30 pF/m
Loop Resistance <=110 ohm/km
Core orWire Diameter >(.64 mm
Core Cross-Section >(.34 mm?

S ske PA ol s S Sl skl Gilae

=  Cable Requirements- - IEC 1158-2 (typical cable for IEC 1158-2 technology)
o Cable Design: shielded twisted pair cable

Conductor Area: 0.8mm, (AWG 18)

Loop Resistance: 44 Q. / km

Impedance at 31.25 KHz: 100 Q +/- 20%

Attenuation at 39 KHz: 3dB / km

Capacitance per Unit Length: 2nF / km

O O O O O
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(Connection technologies) DP wb@ 99 ) ey —\—7-0
S ol Kl oo Ly giSSS s )ls sy s glaasens 53 e, oSO8 DP Wb b, 1y
olblely 5 cua Sol sl (eblld 5 5lis 5 Cuslie) (reversible) ol 0 556 55l

v.al).e LSjit’.b)‘f‘\)\ oalaul Ok ‘)J"*’k’d)@ﬂ dl..,a?\ ¢)}'«'§Jl5)> J:‘J" u..al?- LSLQ&?\Q‘ .L....ZL’
54 o S Fast connect s, ¢SS azws () g%w S LS e

ties [P20 bli WS Glls DP 5 FMS 5 oo Wb s n Jilos plos

Solwesbel o ol Jl s b by VLl s luill JP6S bli= WSL Loy ol
Al e

el cpl sl azils GND 5 VP S L laolSaws plad 801 oS il andls a5
o3l ()5 b Sladde 4 Sl Sl (Sn b 5 Wipd e enlinad ol 035 S 5 10
X g

SSENS50170 Ml o 31kl b .3 0 oo o3zl FMS 5 DP oNLasl gl oS (5,50
AL o MI2 LD Plug -y A 5SS

Al o 60505 DLt 53 sl Ceas 53 5 s F SLE 3 CPU Cnns 53 b Gy BS (60555 @

A3 s female § 5 51 gl Gl 5SS
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Pin no |Signal Description

@ 3 RxD/TxD-P Data line B + (red wire)
o5 DGND Signal Ground

®6 VP Power for termination (P5V)
@ 3 RxD/TxD-N Data line A - (green wire)

PA by ol —Y—F—0
g JL&J‘ QL{»‘ PA u’"buj)ﬁ BE) La)j:.Q\S )\ aJL&’.«»\MLL;a Fmale }Male LSL“)‘}:-("\S K] .U.;ﬁ J’..L"“}
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pamn 5 40 315 3 oy il i 53 PA. s o &) pdistributer) a5 slaodisS g5 5

hlos asiies oS lilos cnl S e slgdy samls A 5 VT ladie s | bl ool OS50

Glaains 53 A sbaediS m 5 LS o oal b o 5 s Shas sy g (S o3IL1 Sl g Ll
MI2 Gla, 5SS L adS L Jls Olsie w355 o &yl 0,80

S o el B oU S Jlasl pl 53 Cbli= 5 el |, s Llas 6 adss Wbald saBarrier
.sﬁg}@wl{dﬁﬁcg&,ﬂ&g&\j& ool e s VY S1as sl eslinad wbals sWBarrier
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MBP & MBP-IS JSig 9 —Y¥—F—0

Manchester Coded Bus ) MBP ;| c.ul &ojle g g0 bLI S slag,sbs PA b 2y (6l
ol dats Gloms | Untrinsically Safe) RS-485-1S s MBP-IS s\as S 5 (Powered
PLC « &S DP uliby s aSs & DP/PA s\ L, S 55 b 5l o)l sen PA Wl s slaaSlis il o
OLE |y DP oS5 ag PA oS Jlasl (sl sy Sy aisad SO Y0-0 K0 058 0 S 058 0 Juate
Aas e

programmable controller
PROFIBUS DP

ms o % MM NI

DP/PA-

coupler field device DP/PA-coupler field|device
PROFIBUS PA §x) PROFI BUS PA
. !H, G , e
ik, T e ¥ |
field device ield device field device field device

DP oS 4y PA sWaaSis Js oS ~Vo-0 S
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23 IS Slasiie hyls syluliad pl a5l o PA b S Soss Y s eslizud 5y 4e 3510kl
sl e
ol 3 O pele 31 gl 31 5kbit/s o315 Jasl Cob s glls
2,5l Gbls 5 ety mleo 55 mewy 38 ®
[EC slacussdos gl » (Fieldbus Intrinsically Concept) FISCO Jis <) conlis o550 ®
(SU last oslall (53 slatama ;5 1158-2
(oS LSS L ol&aus) 1Y) oS 1S5 4 3L s oS XY 51 bz,

‘Glaea 33 sla LS (ss, » (Manchester Bus Powered) MBP Sl Shgs S eslinal =

Current/mA ¢ 4 @ 3 111

+9mA u

1 'ﬂﬂ' ! To
10 mA ) 7

' volts

-9mA
X L L ' 0 0

time
PROFIBUS PA, MBP K& PROFIBUS DP,RS485 K&

s 50 S Jslea | High 55 c)a.w « Low 55 c)a.w)" ad s GO MBP-IS s lb]
=5 [EC61158-2 5 (Communication) &bl ) g5 NS o 2 1 S 5 Jsla |y low < high )
BV el w0 oS (gysb 4 358 Jats MBP-IS ol o Ll 55 oo M3 aloe s VY STo> 555 e

.JF&M“ a5 4.1.:...»‘5\"\‘

MBP-IS (Manchester Coded, Bus Powered, Intrinsically Safe)

19mA

10mA
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MBP-IS K&

« RS485 ! ,» (Non Return to Zero) NRZ e s bl sl (i LS s
qu_vu.é)J.;)J L;j .J)\JJ'LQ% AR MMDP U’“L'ujﬁfl oJ\.S)" C,.LL:&J.:_}J& J.:MWJS
3125 Sl gty esls st 5 5 CaaSw oS cplnodle 30l Sl S A esls 51l S PA
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PROFIBUS DP DP PROFIBUS PA

RS 485 PA MBP
segment coupler

B asynchronous NRZ coding B synchronous Manchester Il coding
B 1 byte requires 11 bit B 1 byte requires 8 bit

(1 Start + 8 Bit + 1 Stopp + 1 Parity)
B possible transmission rate: B transmission rate

9,6 Kbit/s to 12 Mbit/s = 31.25 Kbit/s

DP G PA yiludg 3 59 b Olowdiid auglio —0—F—0
Aas e 0L [, DP L PA Lalis S Oleglsss anglio Y-0 J s

DP L PA sy Sz Dlaiss anylis =Y-0 s

RS485 IEC 1158-2
Physics

wire carries data only wire carries data and power

9.6K; 19,2K; 45,45K; 93,75K; Transmission | 31:25K

187,5K; 1,5M; 3M; 6M; 12M Rate

NRZ (No Return to Zero) Coding Manchester

11 bits per data byte 8 bits per data byte

1 start bit, 8 data bits (LSB first) Character | & data bits (MSB first)

1 parity bit (even parity), 1 stop bit

1 parity bit for each character 16 bit CRC (Cyclic Redundancy
Check Check)

1 byte FCS check sum (Frame Sequence

Check Sequence)

(Fiber Optic Transmision) 595 wed B & JGS —F—F—0

Oge¥yil Osr Blaal ol il o YV oblses xS 2150 5 20 53 &S slalase s
s Media redundancy) <le, Sy Juisl Vb Cs e Sl Lol Sla= il (S Sl
S e el o315 JUS| 51 5 5 d Sl kS 31 EMC EEIL ) s 55 gy

iy 3, ol RS48S Sl Ol 5 1y Jsh Glag i s US oslpms o b Sl
2,8 A B e el o laad g 5L e (S e S d ek s e
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Fiber Type Properties

Multimode Glass Fiber Middle Range, 2-3 km Range
Monomode Glass Fiber Long Range, > 15 km Range
Plastic Fiber Short Range, < 80 m Range
PCS/HCS Fiber Short Range, ca. 500 m Range

Electical Isolation ! V©

Receive Send

' /

S5 Sl LS ¢l -0 JSs

Duplex
Fiber Optic Transmission

FE g5 aw ol sz ol (6)5 b SR il Sleyle L85 L Gl o

obl.b.w‘ wbj}ﬂ‘&.{m})b .,\J‘j}.@‘\sbf)ls‘jwb &CA.«.:.;MV)JLQJW QWL&)};J«?‘B

slkleosle 5 S
» Plastic, PCF and glass fiber optic
= Plastic - 50m between 2 Optical Link Modules (OLM)
= PCF - 300m between 2 OLMs
=  Glass - up to 15km between 2 OLMs
Sosird S JlS el b JWl o) & pes V-0 J
Fiber type Core diameter [um] Transmission range
Multi-mode glass fiber  62,5/125 2-3km
Single-mode glass fiber 9/125 > 15 km
Plastic fiber 980 / 1000 Upto 100 m
HCS® fiber 200 /230 Approx. 500 m
Multimode glass fiber | Medium distance range 2 — 3 km range
Monomode glass fiber | Long distance range 15 km range
Synthetic fiber Short distance range > 80 m range
PCS/HCS fiber Short distance range > 500 m range

Lile Llay 51 Ol o (Optical Profibus network) ;s b » sie b By p 403 K 52

Jate Sodon 4 il 5o ot (S35 Do 4 5 03 S Do I3 &S 3 S eslisl OBT
S35t A3 Tals Sl o leelKil il 55 b p 5 31 SE WS S iy p 3 U5
Mate ($o 5 b b2y &S« (Optical Bus Terminal) OBT Jdwe sadgile 5,b 5l s
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S5 b & W)jl’ @ Kien (S 5 Luls s &S RS485 sleolKas] Jlasl gl o

g g Jute

PROFIBUS FO -
PCF or Plastic

= Optical Bus Terminal (OBT)

OBT sladsile 3l sslinal b (5555 b 4505 & R85 slaalSrws Jlas] ~YY-0 JSLs

S oo ol 3 1y sl 5 opliw (b ) gy aSS (S35 555 sl DG (5 55

S SIS S 5 S S OBT 5 OLM Gijb 3l 55 5 S S Sla S o Jlatl L
isolated ) 4,5 S S JUS S ¢lyls (Optical Link Module) OLM (s\ad 55k .5 S slsy) Ol 55
s BB 35 b SO shyls asend ojled 4 a5 03 5 oS )1 SO WU &« (electrical chanel
33,5 e 55 d 4Kty 5 o RS5 CnSe K IS (69) s S, s
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. Segment

—

OoLM
I

Syt b o G 53 OLM (6,5,

Sloslie LS S w0 LT RSA85 Ly Il L Ol 5o |y OLM Jy3le cpdir 5 S ollas
L;Lahw\)gw)jb@x\jswdwiﬂéq)g&:Ll;é\)\sduJLg,’;.JJS%SJJ(StarCmAple)
Ly Jas OBT L OLM S 3 b 51 il 65 o 50 RS 485 Ll slyls sladls 555 8 Late (5, 55

(line topology) Jo 5455 3l o |S& (Redundant Optical Ring) « 535! 5,5 4> S
¢S5 5he Sl Olaabl bl 51 YL oy il IS0 a0 (65 b 4SS Gy S b il e

OLM‘)JK:\:‘)}:?LAGU&iéﬁjbj\)lsw‘.Jﬁ@d&&OJLg‘jJ(Opticalline)é)‘};.]G.?LQS‘;}}).}:):
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Plastic- ==
FO | | _ s OLM
.|l .
Redundant tr

Optical

Ring
Duplex Fiber Optics (Glass)

PROFIBUS FO -

Glass, PCF or Plastic

u"’k"?ejﬂ M DL OLM )‘ ealel =Y -0 <J§A:/

(Star) OJth Jl.US &‘)T&)J ‘) lAOLM d‘);L;‘ cOLM dfwj J.\}-RS485 LSLQQJ}'.’. JL,G.:‘L
\)\zl)éjjijgéuh#\)gr@dw\C,,“.b.l.%t;)jiﬂgodl;'-b.)adjkgb\:éudtﬁ:o;.:;&.qu{g
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OBT (Optical OLM (Optical Link Module)
Bus Terminal)

Fibre to Copper

OLM 5 OBT L3 & S S Joe slads3le 31 olas -Yo-0 IS

(Explosion Precautions) jlxéiloé o gad> 49 p 3% Slofadl —Y—{

e Sl S ame S (Sl atils 3 gy SIS GBI ngf\bélja-lc.w&wjf‘ Aoled sl
5 s (exothermic reaction) ssbe S S|y a

precaution:
inertisation

precaution:
avoid explosive
atmosphere

precaution:
avoid ignition
source

fuel,
flammable gas

ignition
source

claw i L RS485-IS |y MBP-IS _bLs5| slas3 55 53 cblim ool B3 65 51 ol s

DS ges ks b SO e 4 el Bl S e eslizal S SOl Slle s 0L s 3 5 sdous

S waiio mlans 4z 53 5 Sl 15 (53505 o 035 SUles 5 (ol Jaul 3 o (1SS
A2l g S S
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MBP-IS 2-wire cable with bus feeding
and explosion-proof

I

ES 485-|§ 2-wire cables for universal

application

EEx ialib EEx ib
5 LS s e o Slesile Sbls RSISS-IS 5 MBP-IS _bLs)| slassy) o

g o osliial il sla, gile 5

MBP-IS 2-wire cable with bus
feeding and explosion-proof

Cable R’=15...150 Q/km, q ;. &
L'=0,4...1m H/km, W
C’'=80...200 nF/km

=> Cable Type A l_
Cable length Category ,ia" : 1000 m 1

Category ,ib"“: 1900 m
Current/Voltage EExialliC EEx ib IIB

Us =14 .20V Us =14 .24V

la =110 mA la =250 mA

P =18W P =42W

RS 485- jMBP-]S J‘ oslaiul C;).A L‘bdl..i.:...q L;\AQL_:_J} 3 ajlﬂj 3 LAJ;\S djb L‘bﬂ\gﬂ.} LSJ“}J‘)&‘)S
Aes & slize IS

RS485-I1S

RS 485-1S 2-wire cables for
universal application

. 5 e
Cable L'/R" =15 pH/Q
C’=40 nF/km i ?
1

Cable length Up to 1000 m, depends on 1 W

transmission rate.

Current/Voltage Ui=42V
li =4.8A
lc=149 mA / device
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(Redundancy) 93 p 8w K9 B! —A—0
(Redundancy)DP b 1 45y 38 K39 391 Ul —1—A—0
S50 5 o po 0 RSA85 S S sl LS L1y (SKs5dl kst lu DP ol by Y10 IS5 3ullas

S o Sty el S bopad LS L s b

Q‘ coupler coupler

i gl el \
|
] . = — i
0‘{ coupler coupler
=—ad i P
glasvezel

DV b a0 (S5l sl ol 5 sl 35055 -Y0 s

PA piligdg 9 Kig 1 —Y—A—0

= Coupler Redundancy
= PA Ring Redundancy

= Coupler-Redundancy
DP/PA-coupler,

redundant (M = master)

PROFIBUS DP

/

IM 153, redundant Active Field Splitter

PROFIBUS PA

@ Bus termination "
O Automatic bus termination

DIPA b b 53 s Sl -YV-0 |
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O

g | = Coupler-Redundancy

: -

o PIFA P, = Media redundancy based on a ring topology
51 edundant (M = Master)

& Active Field Distributor

/

IM 153, redundant

PROFIBUS PA

DVIPA s s sk a3l ~YA0 IS5

AFDS 5 AFD4 s\a3lilis 3 55 s o3\inl (Hazardus) |3 Jas s\aiiaSom 53 AFD & pgnes

PROFIBUS DP

Segment

AFD s 3 oxlinal b g5l (a5l s Sy 51 Jla -Ya-0 s

(Active field splitter) AFS é.lgé }lw‘.\? -¥-A-0
ISl oS (65 5b 4 LS o e bl a4 [, FDC 157 L S G 55 AFS al 5Ll
W dygdee Kws ¥V Lo S .U.;A Lg\.he\ilwé L}S)U}J J)l...o& V.A\Jﬁ L= S R ‘J JJ»:)S L>'<'~5J3‘

Al e el \ Slas 0L

(Node Addresses) o o Oy 39T —3—0

50 omade SG b aS gl e esls olans -’J-‘."“.fﬂ";"w)-ﬂhg-iw\-fg‘.’,}ﬁ oKl 2w
Al anils 5y s A s oK VYV 1 i 15 b S 84S Sl e cpl s ol L ) YT
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bog on 4 ol s Sl di Jlail b el 608 S ol VYV sl iSTas Jlas!
Bgh e Jeols oSt S5

53 Kl g s 30 ¥Y Slus T o Cla 4 Wb 515 | load S RS485 b by 0 S
ooty ool Wl plae 8 Jold o sions ol gl Juate b 4 el S S
Dpdie s Lisd e Joate ol s 5| s &S (PG/PC)

Segment Maximum 32 nodes

Tr‘?’T i
' it

v

RS485 ol ConS G (555 0,8 sl Sl Yoo S

address e Segment
v

address address

address addrass

Segment
Il address ™ |® | address

o i _-.;._

RS485 b o S (sl osl iy s YN0 IS

Aed b s 4Kl (g5 (Station Address) oSl b o S 3l slils salal 5 s hlay LS
by baelSal ol o SAYTL S 3 iz b s ol Gls oS, SS 5 OLM slad 55
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(Address Map) s\ 55 » mﬁT aid 8-0 Joa= (VYO U v u,u)ﬂ) L el L;“-’JU-’T K 5ok

nggfgjﬁ u,u))id.w.a.r—i-o dj.l;-

0 Service, diagnosis-and programming tool
1.2 Masters (class 1)
3..125 | Slaves (total 123 or 124)
126 Address for: “Set Slave Address”
127 Broadcast address

(S o 3 gans L gabal (50 5YT 50 gla ool sdo S slal 3l ri

sl gl dad 45 e (6 g 31 Sl wney G (broadcast) iz, u,wﬂ VYV JU_J ]
(s> Ols5 oo DP Slave sae\YE Slo> Wb s slila ®
g 0 (Couple) 135S b4 3l &30 olKis! L LaclKaus =
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(Field Devices) oJad Jobwg —\+—0

s Sleamr Kb paadse Jold b B pteew S A il ld Loy 55 5 osde
S S b 6,55 sl b ge [ Sos e Al o Wy sl 5 5 W LIS (distribution boxes)
Bl 5l bl Remote 1/0 glaolSans] «anSlnr S ile kg5 o oslizal bl s S
LaediS )1 S5 5 s barrier (U5

m programmable controller
DP/PA- decentralize

PROFIBUS DP

?"

coupler positioner motor starter
coupler 1o
PROFIBUS PA @ PROFIBUS PA
[ = J | | I r'-,..
: o 3 =
[ = i o ; ] LA . 3
jaig B <P 3 @ 4 | &
analyser 1 positioner < Pressure
3 temperature b 1o
flow rate quuide level v pressure et

ssb a4 badlge ol pd e eslizal PA 4 DP 5l LU 1 JWSw L sl ConKw sla Ly S
Gib s s Ll dadddse pl dces DP/PA Link g5k DP/PA Segment Coupler J soxs
e W bs oy s by esls 5 A3l el BI3 W Oy 53 Ll e &S S e adis PA b bs
A3 QU O geole i1 s 5 A3 Lol

S 5 (g a9 580 Ll 5 0 4S) Gateway module IM157 3\ |Kiza gy s DP/PA link 44 4o
SliaSn (Uil o edlinal JB (il 8 5 seiills a5l 55 ,8) DP/PA L, S 0 G
DP/PA sla ;55 51 S pp (s ks oo JSE3 15 sl 5IPA (ol s 500 G s (s PA
Ll o 81 PA by p ConSn K Sl S Sppo
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DP-/PA-Link

IM 157 1..5 DP/PA-coupler

Lo L S s gateway S 5\ iz pepperl-fuchs &S 5 SK2 & DP/PA ¥ s L S

Soled (Kb & o wpower link a5 5 AL o () sons g5 s solmtilis ¢ 8 ) power link
Jaie gateway S 4y Ll g5 o power link sae Yo Uil o S8l PA Wl s, O S S

.J‘}w
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gateway 1...20 power links

A A 3
)

'-ll-lllll" -.llll.lll.:'

ildg 3 45 (g 3Iifol 5 g e — 7 — Juib
S5 I e 0ol ey e 55 B 1015 m ol B St G 3T ol 5 el s
CS 5 Al K sy olaks Ol e O 2,8 ealiiad e 8 0 be Sladed 5 S b glais
Al 5 Do e i o By S et T3 S b 8
«(Shielding & Grounding) 0> S yoy 5 Mol ®
«(Termination) o3 S Jlws 5 ®
«(Drop Lines) Lo\ b4 Lilay 5l dlasl b ghast o3l
«(Cable Distances) —ilzzws s LIS 51 dlols =
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(Noise) y o §1g —\—F
J.sﬁj.?f;}quS)jbQ.Mphfa&iﬁ)sob%\duﬂC,&f»@.;;u“p;l»ﬂbli&ﬁ};
Dl Ll le aS.ASL e th.a e e s esls Jla!

s Ol g ot (dizdt) 5L 0L Sl s 31 S0 5 g )

(bl (B30 53 o s (Sop S Gl e

S PE N1ST)

Opsde, ®

tSe S sl S

AL e (Twisted Pair) TP o).G R e 75 E S LS Shestanal 55 ol Gl S,

Sl Olge @ (dv/dt) W O s 3 50 e Y
Sosll Srslanls e
¢SS las, S @
(S Jilay o
(S ) oy shs oY @
Shielded Twisted ) STP jlsialis o0l B A e 7S B Sheslinal (g opl G Ay,

AsL e (Pair
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(Shielding and Grounding) ;yd 3 (w0 3 g W —\—Y—F

Ll ol Ll 53 a0 W =Y emd ST JeSe K 6 Al o Jlimgs bLSS K ol i
.x)\xéj\@aowwjéuwﬁLgJ)L@.MLg@@)\Q@Qbﬁwjj\)jﬁwﬁ.bﬁwj
D Blele Kol § 5 Kol 5l s ol i JS b
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(S o wal 3 0Lz g 5 sl (U5S) oS bl b i8S e S
(LS 0 VS Iy b sl (emission) 5 =

s 0355 ey ) Jle YA S
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(S Jae cons 1y MS sladhid 5 obis e sl o5

ConSom Olan 3 K CoglS @ ol Sl Il S o) & Ll IS S 51
el G ymn 5 b Jlail 4 4SS ealia

(Types of grounding) O3 S -y &\y'\
(el abl pa 53) olins 03 S pa; ™

ESLaNCE PN R

Connector Shielded, twisted-pair cable
________________ B el
OOOOCOOE T O
e o e A N B A Y i
: Screw
S .. B , ' i _terminals
i ‘_é | Cable shield route | ‘_@( §
| l | toground | | |
| Device _ | | Device _ |
= e
(Grounding of devices and shields) oS s L as 03 8 ey -V IS8
WSS

Ol 55 cpl by 055 ol Jeate (Protective GND) _bli= GND oy a5 oSy 3 adan A
el ol Jate GND 4 LS alid oS 580 hedas oS S 5 51 8 (v
(Power Lines) @y ¥ gbas> —Y-Y-#

S S g5 55 b ol by s ple B G B L bk & s b SbLs )|

S 3 la s el Hse
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[ = |
r

4
LJBL I L L L L L LA L AL L L L [ L L LA L A L L

-

1) [tds210LMATHA, 1, Vi . 20.uS . . .}

ool oy I 53 s s 5 bshast 31121 IS

T } r -

TR . S
AR T
1) [tds210].MATH1 1 VI S0 uS .

Jles cladt&n ! S s 5,55 -t JKM,

(Cable Distances) ido S IE 31 dhold —¥'—Y—F

Ly Gy S IS Cgr IS lises slasanas (6,8 513 sl 0 1, (:)'Yc\.l.wl.é Blas 01 s
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>=20 cm

| }

Cable
Category

>=10cm

Cable
Category

>=10 cm

Cable
Category

' I 1l
3

>=50 cm
Cable
Category
vV

>=50cm

>=50cm

uwb@_}ﬁ DL Calises LSLQJ;LS )\ 41.‘&\.9 b}.i}- -0-1 Jg.i

v' Category I:
= LAN cables (e.g. Ethernet)
= Other communication cables
v Category II:
»  Shielded and unshielded cables for DC voltages > 60V and <= 400V

= Shielded and unshielded cables for AC voltages > 25V and <= 400V
v’ Category III:
= Shielded and unshielded cables for DC and AC voltages > 400 V
v’ Category IV:
= Signal cables of categories I - Il at risk from direct lightning strikes, e.g.,
connections between components in different buildings

(Drop/Stub/Spur) JSa T b y S — Spur G¥Lai —F—Y—¢
oS Lol LS 51 slaastls (X si s ool 3o drop 5 stub b slas e 48 Spur b slas

Ll

S 5a s el 3L 5 sla Spur 5 ol e a0 ok oS o 0T

ol BB L bt o K6 T oS8 S L (branch or drop) «Ls & G yb 5l ey a0
35 gn 4xiS Spur b Stub Drop o1 a5 oS 355 o Jeaie 4505

O3 sl s @) S e W5 (reflections) OUsL aSs ey 4 Joate Stub YLl ®
(2Llal

g ad o genzee SPUF b szt Ol go 4y baeliS 1 SO

1w asiw profibus &< b obil  sadegh akbari@yahoo.com B A, s 8 - (6,81 Bl

Tel. 09123182734— Mj ‘SLGBJJ.S U"JJA K} u—nu)s
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Device

RS485
AV

Internal to device

<«————— Between device and
- trunk line

111 i

(B) ——————; .

Stup bz L b4y Lles Jlasl A1 IS

SV sWDrop sl s aS (65 5b 4 das o DL Ju)\%tjjgw\)&up)’lgu Jsb V-1 IS
55 eslizad oSl S5 U Ll Sl 5 31 187.5 Kbps 5|

S —4—Allowed Length [m]

N
33

U T ) T
96 19.2 93.75 187.5 500 1,500 3,000 6,000 12,000 [kbaud]

odd Ll Loy & L St s Jsb -V S

1ol b profibus <& b okl sadegh akbari@yahoo.com B A, s 8 - (6,81 Bl
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(Termination) yd S o 35 —Y' —9

Bl o B o (S S (SoenS 55 o S o) e WS S 1 (S el oS ol
235 3) ol S (SonS 5 5 S WS slgl o5 4352 Reflection) (Sl /L5 ¢l 5l el
ol puSas IS ST Ale o yn 1358 ol S U 3L o go Ll 5 o &S (ol ol o sliel 5
Sl @By 150 Lo (555 ol slapl KB 56k b s cilis (ga S sl i o il 5o
A skl gl szl (Terminator) | 5les 5 Ol ge Cov glacaslie julids , a8 23S LS L
Sadesly 3 CaaSw

CraSow o sl s Ml 53 5 Slee 5 O3l 3 s ) Jle A IS

b Cotn 5 pilin 5 glaceslin b pealy b CaeSlw 2 DP by g 0 4S0s G (s 3
ey S g by L 506 0 el G Gk SIL K cpl e adss Sl S S LS

.bf.fu;o oJL_:.; u“l‘ [EX3)

100 s profibus Sui b pbil  sadegh akbari@yahoo.com B A, s 8 - (6,81 Bl
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profibus aSyb b (GG

Active Station Station with Activated
Bus Terminator Bus Terminator
VP +5Y VP +5V

390 6 3904
RxDITxD-P BL LB RxDITXD-P

2201} 2204

A

RxDTxD-N RxDITxD-N

38040

DGND

380 0 4 d
- U U
.4 Segment =.

oS o Sl 5 18l 3 a3 Jlail et =41 IS

ssbte ol (8l 3 a5 glis 5 Jae s L (Segment) CiaSan o lenl 5l Kos &le w
& 5 (DGND G b y5) Pull-Down s glis S5 esls Jisl bt slesl s RS485 5,1kl b
Lo 35 Vgams 5 5lis 5.0 S o 5 pibie 5 Ll @ S 505 e eals 5l 3 (wdis B b ) Pull-Up s slis
Jus e 5 Jb b slesl s Jumper/Switch S L 5 ol anad s,k gla, oSS (695, o3l
S be 4 sl pll Ol 5 o ) g 0 e 5 Jes 35 S e
(Connector) L b3, ;5K 5 b 51 ®
(Termination Box) Jlws 5 4> 35 b 51 ™
(DIP Switches) »s&zws ;3 DIP g s 2k
waS 3 S eslanal Job blS L glee 55l b sl 1.5 Mbps 31 i esls Jisl s e S

258 5 S sl s pe SES 5L 5 SRl G 3 g e oy oSl 51 L

(Termination, RS485) L 35, 53 riwien 5 Syl 5 lrle =V 1K
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First station Last station
Bus termination Bus termination
vp e —e VP
i 3 j
e Data line B Qe
B L g ® B
i 220 Q Dala line A ‘220 Q .
A ® ® A
i 390 O i390 Q
DGND® ®* DGND
L L L L L [ L L
AB AB ABAB
Station 2 Station 3

DP slae S i 4 50i =V IS

slule )be (Termination - Rules) yicws i o0l 51 &
e 33 53 ol SaeS a8 el (555,00« BS lel 51 U S5 g5 5l S sl sl
£255 S ol 2l
A3 sy ol e LU oK a3 (Terminators) 5 5lus 5 G 53
ol 30 PA S DP 8y i s sla St

2,8 o oy g0 5 (Repeaters) bediS )\ SG (o) o piis 5

1 network with 2
segments.
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S 33 b A S 3 e S )Y IS

25 |

DGND
3900
2200
!
390 0

PROCENTEL

B REPEATER

i

L cmrmeer rem s mm = - = - -

-
&

a5 ASLVYA S

PA g9 33 4 90 55 Cuino j ——Y'—F
Cas g Cn 5SS gLl 93 53 DP ol g diiles aab PA il s SonSm o
Al e b b (g5, (Suppress Signal Reflections) JiSew oSal Gl ol 038 Cios 5 3
o5l 5 ol b0 S Cie 5 ee ((R=100 ohms, C=1uF) RC 0Ll 5 [SKexe P4 5ty 5 &G

sslind s 5 slee 5 SOl il RIS sl s 5,8 e Ll 3 (gateway) CoaS LS 53 Ysans

.J}w
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PROFIBUS net with MBP
termination

ER 1000
&

PROFIBUS PA

PA 05 S S

22 b LS Jsb s |, WI-Distrbuter ;1 oslinal Ol PA Wb by, 53 Line 5355
ol b |y W bl 4 (Stubs) Clalil b gl Goo 5o oy lakad WT-Distrbuter. .S

S o Joate
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PROFIBUS net with
MBP line structure

et

main line

1

PA i s aT-Distrbuter | o3zl

PA §d Tree $39 99 —Y-Y-¢

Multicore master 1S .5 3 aglie o003 e Sk o b Ol 55 o L PA y3 255 S5sds s
oAb bley sled s s 03Kl (two core bus main line) slas 55 Wb ol b G L

A3 o |eaze (Distribution box) G5 4 & Sl &y s

PROFIBUS net with
MBP tree structure

main line

@)‘}’. Saasns 5l eslinad LPA 53 o5 ys Sl s

ol Jsb s ol wug Ol ($55) 5 55 cpl AL e tree g Line jlla 51 oS 50 s $55) 5 55
2y ol B et Hl b o (Adaptation) Gl 5 ALs

Ne asbw profibus i b pLil  sadegh akbari@yahoo.com B A, s 8 - (6,81 Bl
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PROFIBUS net with
MBP mixed structure!

stub lines

PA b 55 b pes S5 s st le Sl sl e

aStub plad o3Il o Dlay (master line) ol L o3l gaomn b Sl ol ol L S b

L oS ol Jsb ST il e atsls a2 SIS S 56 5 Jbndil LS g5 4 b b b STas

Ll o b B Jsb Glntil ds g5 5 JS g5 lasiie @ atig il o 20 VA0 Ll pd g5 LIS
-3 g &l 0L 5ol 5 4y i

calculation formula: 1 ¢ =2 Ix. 1 g

1 SEG : overall current per segment in mA
1 B1...n : basic current of field devices
I FDE : raise of current requirement in fault scenario

IS : nominal current of segment coupler
m : number of devices
IS n=1 : starting point =1

o—

T —— s w —E—Q

IB2 I IB3 T

~ IFDE 2 ,ﬁ
2 o’

a T
!
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sl Sl W Llas 63955 0L > 5 (Supply Current) ConS S ol e 0L >

358 Doy Ol Dlelons il ConSn o Sl LS o e | SonSon G ) M il

s base LquQﬁJSCMJ\J{)ﬁ,g}Sgou wo e 0L o S ol e Gl il K
AL S Ll @ by e fault

PROFIBUS net
with MBP
bus lengths

bus length = main line + stub lines

explosion protection
class:

not-ex: 1900 m

EEx e: 1900 m

EEx ia: 1000 m

o83 SiaSow bS5l aS iy 6l oS 350 0SS 55, W S ol LIS i
B s sl s & 08 5 Bl LT S 555 Ko by 5l il 1l 555 AL e
Sy 5 B Censlie (WS Il (55, 3 Olien s b s oy 2T 53 ol S5 A3 0 U sea

3 S awl=e gateway U

calculation formula: UBn = US = ISEG 4 (R’ o],

UBn :bus voltage at the last device [V]
Us :nominal voltage of gateway

Is  :nominam current of gateway

R’ : loop resistance of the line

L ges :overall line length

| seg : overall current per segment

ges)
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DICIST=
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(AR pE (S i il Amusys

profibus aSyb b (GG

Lr biles 4 3L (unambiguous) ple) O sdl S bl (aml ol B Sy alos 2
el VYo b O u-“)’T S osbas sl sslllely Oley 53 a8 555 0 63l VYT JUJ ok ailsl

b g 0 (6l IS Glaz s Sl eslinal L A3l s Sole gl esls ol

valency 1 2 4 B 16 32 64

ON Software

H N
OFF . . . . . Hardware

1 2 3 1 6 7 8

address=1+0+4+0+0+0+0=5

DIl 5 50 esliad L Ve w0 51 sl e 5 IS0 3 s apdis (SeS i e S L s el

WW asso profibus «i b obil  sadegh akbari@yahoo.com B A, s 8 - (6,81 Bl
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Set Device Address

Pa-Link Addr.: I:]

1. 0w Add: [ | Checkoldada | 2.

’ Device Id: THMD 834
' >~ J.  Mew Addr: [10 | | Check New Add:. | 4.
: Device Id: UNKNOwWN l

| Set Addiess E 2.

_ Hew | Concel |

lad PA s SoaSw 3 @3l by DP s PA e SonSn o8 S (6,5 LIS o450
HosS DS (sosb 4 il e S e DP CanSm 53 @3l hlus LS s o 1S5 3
e LS e Jate >l (RS485 s MBP) S 56 &Y 53 5 (tfransparent) <l 3 s 5 SinSns

A3k b sy sl sl

Addressing
with DP/PA @
segment coupler

PROFIBUS DP |

O 5

address range

for cyclic data I @ |
traffic: = |

0-125

&l p sSlave O\ ge & DP L 53, Js 1ib o transparent G s 3, DP/PA Link aew s S
Ldr b b oSs S s 4 a8 e Les Master S (downstream PA Sigment) PA- W\

AT e L Sl 5 e VYO L e 51 e sl glas b
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Addressing 0
with DP/PA link . . g

address range PROFIBUS DP
for cyclic data — )

traffic: R .
PROFIBUS DP: mi:

0-125 " o

behind every

DP/PA link: PROFIBUS PA

@ @ 6 6 o ol

g2 >
e - i
1 \ o
nlr

U 34 —F ¥ -7

2,5 ool 5 a)lse 4 Ol e SUSL 6 535 Y
«(Missing terminator) ; silus 5 5 4> 5 s ®
«(Un-powered terminator) , sl 5 0550 Jxd =
«(Terminator switch - faulty) ; 5loe 5 ges 5 53 28
«(Extra terminator) slol ; 5l 5 355 ™
(Un-certified devices) ,cns 4G a8 05y Lluy ™
s 53 o JIS Jsb 0350l s
«(Wrong types of cables) oL:il LS ¢ leslaa) =

«(Cores are sharply bent) |S glaaraa Las 05 S o

—>

LS s I 3L -1 IS

(Examples of poor DP wiring) DP gl b9 2 ko s 3 (S I —f-v—y

6umwﬂwﬁW\ aMQ}Ju);- wl‘”‘)\‘)"\&)‘ a:@\b&&é@\ﬁ)%).»

NI PR A &Lu‘?- &S}M)JJJ}SQW}@J}: ‘.l.:._[ Lg)jf.éﬂ.&«aj‘.lﬁ”{)BjA
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S a3 A el el eslind bzl SIS L S K Sl 5 e
03,5 by sl kb ol o o

o Bl drunking 4 )y 3508 Oy 50 4

A5 Sl @ 5L Sl Sl

(355 Szl b )
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profibus aSyb b (GG

/-

HJ

OF slaaiea L LIS s 05 S o5 &40 -1 01 S

Jo1a5 —a—F—$
(EMC) piblisns ;S 65850 aasein 31 a8 Jladl Sl sagaed 510 5 sls Sl 31 510
S5l Bk 0 Jalse 51 s pd e S s s, Chns
(ol g B0 Kyl -
fRS s s by s S5
(Bus) &S 5 G sl LS Unsufficient segregation) 25U s3lulas =
(S sble G b S S ol s 5 55 "

(S Sl s S35 2 e s SOL > e

S sidgg —F-F

5 oS LSS Gl s Lo ) o sl sl b (S iyl ) el sl (5505 5
Al or s LT Ll oo 5 (LS

SBG5 I 55§ 4w ol S 5L 5 ok Star < Bus (Ring o) wwd dw 4 S sas P e i
g 0wl Tree s Mesh

RIS baenS 5SS Gy b 5l a8 Al CaaSlw i Sl S Wl g e el s 4SE S
3 G S S b s el slan ST aiS e g 58 | LK LaediS 1SS Lo e
A5l e Sl oS 1S5 S, 4 3L 7Y

WY asin profibus «i b u.l\;..'zi sadegh_akbari@yahoo.com B A, s 8 - (6,81 Bl
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Segment 2

RS 485-
Repeater

Segment 3
JLK.:...» Ls)L..w)U C,‘:.Lsu Ok C}J )‘ aJ..'JSJ‘)gJ YU eslaa Ol ‘J.Z.'SL;a o3l JJLJ aS 4.}‘.;...»‘5 35 O

.b)‘.) S99 JL.K:...» LS)L"“”JU C_,.:.LGLJJ.C(\ U}

oo JU L1 b0 b siglge —\—F—F
lasttle b 505 5 S silmenly Ol S s osliel RS 485 (5,5 51 45 _ylaedeS )| S5 L

3,03 545 (Tree) g5 5 (Star) o,iw (Line) o>

Segment Segment Segment

Segment - ‘ Segment - - Segment
J;lsg_éjkjb QT)J‘&SJM{.:@VS@JALM&}) u;_fa.stijJj\MLme liBus Lg))jji)-”.

ol b RIS wlad L o350 oS O Oliabol i« IS0 OF i Jilie 53 35 8 o foate ) il 5
Al e b s sl o 6o sl BB Gl Jgere (58055 VI K Bilae il e IS 1A S
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line tOpO'OgY tree topology star topology
' [ I
mRass B m— |

—u
—iic

mLAK]

e | |l

= & o = [-" _—

Classic Topology Ring Topology

g
- gt 7 Ehﬁilaﬂa

—_—
 — Il Coupler ™ Coupler [

Fiber optic cable

I—

C I 1 C U
oupler e N —

DI Gos b slr sl 5 b S5 -1V S
awis? (51521 b 4 (5 jlwodly b s —8—F

Al s olwesly (LB 50 e o Sl Gib Sl o5 5 e S B edle ali s 4K
S sosb 4 AiL o Unfrared Components) 30 3 033l 13! 5 eslasal s S S
Al s Slasie Gl jo B 0sole Szl it Lo <SS
106 Soen o by 2
(S oo slael&ausl b bles L bl I Ll =
«(changing devices) s Llos b bl I LB =

«(Noise immune) 5 s !, ;5 S guas

‘(Noise immune) :yw; 5l Jiws ™
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Wireless
gateway
N =
% o’ oy
3 == <
oS —
Wireless — _q
grev e BRITII
| A " mll“]i'
Segment Wireless DP Wireless PN
Device Device

DV el 4065 55 o o Sy #0500 AT IS

PA Gl i 45w wuis —F—F

Fieldbus Intrinsically safe Concept-IEC 60 079-) FISCO Jus 4 gl 5! ool VL3 (6l 5
ool 0t sl MBP-IS b5 )| 655555 LPA Lol by s sl (27

S o ol ) S 4085 oS AL e 08 e SO 6l L CaSnn G FISCO Jas
Passive ) sey 0Lz kKo S Olgie 4 5 LS o L s Base <ol 0L S WS Ll 51 S
XS o Jes (Current Sink

e asin profibus i b pLil  sadegh akbari@yahoo.com B A, s 8 - (6,81 Bl

00 g Tel. 09123182734 Luiny; \aess5 oyde 5 olid,S



= o)
DICISE=
e BjUJS

(i piT (Sl alaiiin | yuild Asugs
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“% @ PROFIBUS DP

| DP/PA-coupler
24voc [ ——

PROFIBUS PA

BE PO Q‘j}‘ 9 Ik oU)S dl-sa-}‘ QL:J&- cUOJl.: )‘Jva )LI.U Lole ‘_}JLS LQLA j"“)ti FISCO JJ\A Qj.,\;
S o3 VLl planil w350 il A oy 5 CanSlm b S m 0 da5 0 diS el Al 5 (aSis
Lt S el (bl L

For verification of intrinsic safety without FISCO
the following has to be considered:

segment coupler field devices
U, =<U,
, <l
P, <P
LU Z Lcable + E I-i
CU 2 Ccable + 2 Ci
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FISCO

U\EUD
l\EID

P> P,

Vo PA slaelansl 1S s gl bras 0Lz B st A3l 40 mie gls WL PA S S
S Jeate Al slans gl YU d K PA oKl il 55553 350 Ol 0 & ool el Lo
Sl dal gt s g g 44_3\;15@;»

el 0ES e 4 ) PA 4SS gl VA s

[

PROFIBUS

H ’ (Main) Line
24V

PROFIBUS PA

Spur
Line

Termination

PA S sl VA IS

g a3 Vo S5 Gille AL DP 6 ailen 5 PA oS
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Bus :

i ; Bus

termination termination

;. Power 1009 | -

| Supply

IpF | T I pF
Max 32

P A PA-stations

PA a5 03 5 S 5 =Y IS

PA (Network Setup) M Qw —\—p—y

DP 5 PA L ool 5l LS -T2

PR asde profibus i b ksl

40 5 4

sadegh akbari@yahoo.com B A, s 8 - (6,81 Bl

Tel. 09123182734 _uiasy s\ao,55 Loyde 5 ol IS
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PA ol by a4 Waelns Jlasl o0 =YY-1 IS

5 eslinad DP iy S G L il o LS sas 0

(I

Up to 5 couplers can be used with one link

I = PA Link II = PA Coupler

Sl gl WV emd 5 Ex b cbel&iws sl pbrmA L oy LS s 55 ol 0L > Sl
ASb o EEX [ia] T C s &3 > 51 bl 6l 5 gl mA 3 EEx [ib] II C ;> 45 >

Al e LS s Gl g oS Jgb S
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ET 200iSP & g —8—Y—\—A
.(0—/\ Jg.w) C,.w‘ ol L5.>-‘J.EZO”I€ 1 4.&&.& BLISE L] a‘)I/O 6ud‘55‘w v.»,é.: L;‘J" ng“" g_)'i‘
Ex-Zone 1/21 Gbls ¢l 5 cuad L6 ™

t LS SIL 3 5 |kl U (Fail-safe) b 0y o sladssle glls ®

= Digital Input Modul 8 F-DI NAMUR;
= Digital Output Modul 4 F DO;
= Analog Input Modul 4 F-AI HART;

M.bu J})Lﬂ ETL\}J}JLA&‘J; é}f‘@béb‘b u

ET 200iSP S 092 ab L;L&Jjjlﬁ )\ d—’l"“ —-0-A Jgu

W asio profibus oK b obil  sadegh akbari@yahoo.com B A, s 8 - (6,81 Bl

00 g Tel. 09123182734 Luiny; \aess5 oyde 5 olid,S



D
DICISE=
— 4. — BJUIS

imisg 0T (gl i o'u_it.\ Ay

profibus aSyb b (GG

ET200M gET200S Awilic —F—Y—\—A

5 AS400H o 1\ 5 o Y-Link 3 b 5 L 5 5,16 Syl ouhB ET200M S, ET200S
345 Jaze AS400FH

5,15 ET200M a5 o (5 j20S S\a m s, 5 $3555 45 ool S oS sa,IS S1)1s ET 200 =

(ol 3 gdome S A 4 sldad gl ET200M 5 oS Il 45 315 ) 3 &S W G 0l e ET200S 55, *

wdis ET200M L3 s 355 o oslizad PM a5 J35b 31 /0 sladsslbe wlss sl ET200S s =
g0 o Joae 0w sl a8

Ol St el b Jais ET200M 43 Js 5 S bl S o 53 Ol e 1, ET200S slass)ls
¢

Js3le onl S o agdis 1y Sl kS V,0 B sl 55 g0 S ASL | 5 g0 31006, 4 sgme Ll 5 0 ET200S
Gl 5l st Gty 5 SHL ET 51 Joos 5 b sla0le b ool Cblim 5 adis e g5l
(i 53l 655 cal ET200M 55 &S o )15 AS & ET

A3l s L5315 5 sl CCPU 4 sgoms Ll 55 a6 315 350 5 ET200S 3\ o 55 ™

ET200M 3 PROFIBUS 5ot S 5 31 Y same SoNU SM (sl IS and oSl s 4 S7-400 ;5 =
€3 35 oo oslatul

Remote 31 oslan) ool 2 ESD Slapton Sk DI slacs ;8 51 esls Jlasl e s a5 (655050 55 @
Xy oo CPU & 55 L PROFIBUS 4 3\ 5 g8 51 g DM |5 5 535 ad 4o WO
2014 CPU 038 63lsl 5 55 o 53 belS plrals <l s & 50 ET200S sl S

Sbj..f«L;c esleiul LQJJ_U\S )" L;-.a:u

DP Slave $1g) (g &iwd —\—A

Shudtns 3 Do 4 il laais 51018 e 1) DP Wb 4 Jlasl LB /O slaSlave ¢l
558

03 ¢ Compact s (Modular) ,Ns35L L 510 )

dP >, L 510Y

o oly Blie 53) 655 0 Sy 0 PLC 5 5/ 55555 s 8 Ll a5 ¥

«(Redundancy) « 335! &, 50 0 4o Sy S 31

03 g Fail Safe L 51 .0

(CPU 4 054 3zme Sl 510 1
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(AR pE (S i il Amusys

FO S5 b Jauly 0 O35 gm0 551V
D55 Skl 4 0o g e B 51 A
(SSle s Jsdle 0 0o pemme 5 51 A

099 Compact b ¥ g5l 3 3 —\—1—A

Modular Compact
= ET200S = ET200B
" ET200M = ET200C
= ET200X = ET200ECO
ETRPE Aol .

CPU & (3993 yaoo 31 31 —Y—1—A

35 o okl ISlave oS .3l s CPU Js3le \)ls ET200X 5 ET2005 s o g5
(Redundancy) 599 31 G 5w —¥'—1—A

LBl e s 1) (S Sy 4 sy Sy SbBIM G 55 G b 51 ET200M (s e LS

S7-400H S7-400H
H-CPU mit Sync-Modul

Sync-Leitung; bis zu 10 km

Zwei getrennte Profibus-
Strénge

Interface-Modul (redundant)
fiir ET 200M

® © ©6

ET 200M

ET 200M

$338l &g 4 ET200M ¢ 55 1/0 Sl s S VA IS
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= IMI53 Bus interface module for S7-300 SMs, FM 350 to FM 352, FM 355, CP
= MI153-1 340 to CP 343-2

= IMI153-2 Bus interface module for S7-300 SMs, FMs (without FM356-4), module
exchange in operation

= MI153-3 Redundant bus interface module for S7-300 SMs, FM 350 to FM 352,
FM 355, and CP 340 to CP 343-2. Redundant capability with active
backplane bus in an H system.

= IMI153-2 IM 153-2 with fiber-optic cable physics, bus interface module for S7-
FO 300 SMs and FMs

Slave dews So & Remote /0 S 5l eal g il s ol (s 3l Slle 55 oS 3550 )
lﬂhﬂ\j&iﬂﬂ)ﬁ&bgﬁw&%h‘johdm& AJ‘)J'A\Q)}..&QASV.:LSaJL@|
V.:«sg;a oalail M‘}Jﬁ‘ wb@jﬁ@@ﬁwb&jﬁ wb JLA.?‘ 6‘]’ Y—LlnleUS

Redundant
automation system

Connection of non-redundant
PROFIBUS DP devices to
redundant FROFIBUS DP

redundant PROFIBUS DP

Y-Link J53le 3l eslinad -V-A |

Fail Safe g )18 3l Slwiy —F—1—A
Fail safe ¢ 3 s 753555 Swols 31 ET200S 5 ET200S ET200M (s o (s\a sl DP

s gl gt o sas 53 B e 4 5L ladsrle b 0s S8 S o Slaiy
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— ET 200iSP
O G  Masfh
=] Slandard

B PROFIBUS BPROFIBUS.

DP $ao&aus| ;5 Fail safe 25,5/ s3555 sadsile 5l eslimal —A-A S

CPU Jgibo & 3e0 —O—\—A
L CPU J55b 4 5420 ET200X 3 ET200S (s s &S
RS485 o JII S 4 5390 gd S Giluidy —F—1—A
2990 3 skl s jlo 4 jemo —Y—1-A
Vo Sl Lo sla, s5se (g3lllely bl a8 WAL H 550 Shlial 4 e L1550 ET200S (s
U'l‘ JJS oalael )lﬁ dw )L' M;Jb @‘}w 9 wbu LS‘J" d‘j:;@ ‘)ETZOOS )js‘}.d 6[.&‘)3)&.»\
oS peie (551l s 4 (83 Shas WIS w53 3 5l el 6@&,6@ﬁm6u;)ml
AL e e 53 (soft—starter)p; ssllely
G99 5 4l 4 g3l 50 b B 5990 Jlait —A—1—A
A3 s g Sl e Klg e a4 ebdsn Joile bu s ey s S sbaglss
(a2 9 LSLAJQ_LL»J -
DP L), =
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eu,u)ﬂ xS Dip switch =
g das Jlasl foe

WIAMAET N m’

S S 52103
okl Sl SO LB s 53, 3 s e s S sl alys (55 2 Onboard &) yo 40 J 550 ()
Dy e a2l ol s sz g dsdle al 5 sl JsSle cal s5s 2 BOP il 33 S e &l
et S eimmad el 0l ol lid g a5 4 LSl Cgr DP 5 J g5l ol ol G s
sl e 3l cilises slacns s Liales g 555 o o3linul Dip Switch G 5\ aSd 53 by sl
32l om s Dol L Sl el nnd G LED 3 ek o3ls ) slalkes 5 oSG 4 )3 o
o PZD 5 PKW s 55 Jali PPO Sliys ais 353 o s3lied PPO ol & s iy S 51 PLC
Ak
Process Data Area s\.z5 : PZD <
Parameter Area slzs: PKW <
il 5 SO Cond s pimnn L3 s gilys sSet Point 5 J =S aalS S Jolt PZD sl
2SS o B ed il 53 A3l
5055 yule S Lab 51l e pls sl el 4 by e Sledbl Juls PRI sl
s en o3lial 5y Sla bl i iman
S S eoliial (gl a3l Ll il o el A0S a mlhs J RS el op 5 esle 3 018
o S el il aler 5SS el 3 K5 e S Sy cnl s LELPZD Sy (sl

Rl 3 48 plaas a8 Jlayl s a5 30l S onl 3 1 S LS5 ks s e o VT ey 53
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(A T Sl i | il Amusgd

PIRJOIF] i

profibus aSyb b (GG

o PLC 5 by po 51506 5 5 dins 515 cilises sla Sy 3 1) salps il 5 o 8 0 D13 i
%oy 3 2PZD 5 4PKW S\)\s PPOI 1S (slys aiy Jbo Ol e 2355 Sl PPO 5 ¢ 55 Sl
Loy e by s olad oS Sl opl a5 WG a5 . A3L e 2PZD 5 OPKW (51515 PPO3 1,8 sl
s Ll e Lgd MMA20 5155 Jlie Olss 0 2L a5 eslizad B Laglys oles sl s ates o
1l 0l G 3 S35 PPO s 5 e s id s |, PPO3 5 PPOI

PZDY 3 PKW$ |s\s PPOI-

PZDV\ 3 PKW$ |\s PPO2-

PZDYX s PKW+ Jols PPO3-

PZDV\ 3 PKW+ |s\s PPO4-

PLC S7-400 b olod s p a5 55 uiess MMA20 5055 G ol ) 345 S 5 3 e Ol e 4
GIs iy opl ool 0 o3l PPO3 w51 55 LI cnl (6513 0 g S 15 5 LU eies
Shes JUsl S1asl s (Cand s 4adS) ZSW 5 (I xS 4dS) STW de 55 sl)ls 45 035 PZD 4alS Y
slie Cuns 05 S yuile cgr Lus Jsl 315 STW Sl s PZDI «alS ail gl,5 4 PLC Cns
HSW ds 35 53 55 PZD2 oIS piman 3,5 o ) 3ZSW )l ;3 PZD1 0L PLC 4 4153 G |
23 8 5 4 by e SetPoint JUis\ g HSW S>3 PZD2 Lol s 0,8 5.5 a5\ 3 HIW 4
PN R VI P L GRS L S e PR

i e oslizal pls 4 il sla b b Jlasl S ST Lo s PZDI 4alS 45 b gy 1o sla oy
o pll aalS ol Sl ¥ Ja,,,):upviw),%muLwt/%wéuaugdmmy@
28 Il b s Ol e a0 .S Iyl ) (08 uilS 3w bogy e sie sl o S 55 PZD2 3 55
Cansy o HZO 58 3L s Forwards Cgz 53 5\;3PZD2 s dvvv 8a &S yPZDI & Sa Fr iV
S5 s Jisl s ps o STOP 5053 PZDI aadS & S EvtV 08 Jlyl L L 5,8 e 513 Run
Sl eyl 5 s 3 3 plomil 158 p 5 s et sla SHL L Move sz by Al5 e
253 ST MMA20 5153 55 Jla Ol o a4 Ay i ol sy a0 53 S S Sl (0 38 D03
Dipswitch 5 )\ ¢ 5 Sledis Gollas ol cnl 5,8 | FPIIS ol )l 53 ol oo ool s S 2

Sgs 35l
DP g9 3 (s g 4ol 39 —Y—A

BB S g 55 0 oS 5500 SO0 $laelKaisl b osls sl sl o DP ol s s sl

.wa‘_;a L;J'LwoJL:.;
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oo S /O 4 s g4 ®
SFCI5 5 SFCI4 jores sl 55 5l oslizal L

Ao SRIO gy 4 1/0 & i g —\—=Y—A
o @l Sl b oy Jed a8 b B el ge 51 S aS Ry ol o
Cole il s e SO wilen /O sladl&w slis 4 015 o V.:E.:Wa)jla G g S
S5 s Bl 10 e )S ani (ET200M sWsds3k) Remote 1/0 « \ate sla 25,5/ S35, 503

sl 3 D) pe 4 Remote 1O sladUS 4w 2 6 o e Ol g 45 diS 0 Joe (CPU) S 50

A122.3
L PIW 220

2L e S pies LB Oles U Local O aiile _as oyl i
JS1a> Remote I/ oS! U osls Jsls JL ,a ys Transfer s Load o\ 5wz b gy cpl 530 4SS

Al e Jsls LB ool g

o 2193 @9 30 3 B9 2 S 10 4 (i s —Y—Y—A
slass @U 93 ol b eslaal b s s e eslinul SFCIS 5 SFCI4 e @U 9550 s ol o2

Libraries > Standard Libraries > System Function Block:
Remote I/O | o3l> 3L 5 ) SFC 14 - DPRD-DAT -)

Remote I/O & o3\s Jlw )\ & ;2 5 sl s SFC 15— DPWR ~DAT —Y

e SFC 14 "DPRD DAT: Reading Consistent Data of a DP Standard
Slave//PROFINET IO Device

SFCl4

Read Consistent

Data of a Standard
DP Slave
"DPRD_DAT"
EN ENO

WgLEE100 | LADDR fRdRetVal
RET_VAL —#RdRetVal

PSDELS.
DEXD.0
RECORD —BYTE 64

sl 31 03l 0l (8l SFC 14 6 -4-A IS
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Joges
BjUJS

profibus aSyb b (GG

¥ alave

"DPWR_DAT"

EN ENO
WgLE#100 | LADDR f¥rRecVal
RET_VAL —#WrRetVal
PE#DELl4.
DEX0D.0
BYTE 64 —|RECORD

skl 4 315 Il (6l SFC 14 1l =V oA JS2

LADDR
Input

WORD

Configured start address from the I area of the module from which the
data will be read.

Ss3b T area) ss555 3l 03500 Sy 0l (5 S g3 5 uysl <
55 ekl g OF 5l eals coul ) 3 4S

(WHOHD) S oo b 4 ET200M 55 5 5 335,55 <5 sl e <
S AU eysl a5 WUS A 35,5 SIUT oLl8 s Je Olge w0
Al o S Ve OF Gl e b il sl 2530 4 7O

S wl sl pi e 8l LADDR Olse cod WSS ol 53 asuil

355 353 OF 3L Iyl OF & Ll esls &S Sl RIO (555 (5,5 83555

o s 100 sl Jle Olge a4 s wds Hex cwp oa by

A3 sl g LADDR=WH#16#64

Record
Output

ANY

Destination area for the read user data. This must be exactly as long
as you configured for the selected module with STEP 7. Only data type
BYTE is permitted.

AL e DP Slave I o o kil 3 (glaesls (53lwe potd deais yoysl <
Cogo a 4S ppal Ty 350 3L b L)l b S Slesls pme <
e Ol @ .35 5 o el 358 s aid 5 Record s gl ;5 Pointer
DP Slave S 53,5 S (DI or AI) 35,5 &,l8 S 3l el 13 S|
S g3 ool b cub et ccnl w S 3 (ET200M J5bs) )Y 55
PHIO.0 ,lais 1L Record s o> ;3 SFCI4 15 &) go ol 55 Ll g5 1

sl 31, byte 8
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Mby RLEPY) C_}J}‘SFC].SJJ}L;?-j]&-SFC]4JJR€COi"d 4{\{4&
Lis (Call) J1s 5 a5 Ns5k sDPSlave s, oS Cils a5 AL

gi;_uI;AL INT J.J:b@ Jlal )>L)a.5->)e-j C.&&Q.Jﬁ‘)ﬁﬂ ‘)P)‘*L‘l‘)f‘ <

s Help o iy 53 SFCIS U SFCI4 b 555 o F1 IS 05,25 L <
.5)5 sdalie ")‘JS@ b Uas LSLQJS ol o3l

Error Code (WH#16#...) Explanation

Q000 Mo error occumed.
0490 «  You have not configured a module for the specified logical base
address or
«  you have ignored the restriction concerning the length of consistent data
or

«  you have not entered the start address in the LADDR parameter in
hexadecimal format.

a092 A lype other than BYTE is specified in the ANY reference.

a0a3 Mo DP modulePROFINET 10 device from which you can read consistent
data exists at the logical address specified in LADDR.

80AQ Access error detected while the I/0 devices were being accessed.

80B0 Slave failure on external OF interface module.

s081 The length of the specified destination area is not identical to the user data
length configured with STERP 7.

8082 System error with external OF interface module.

G083 System error with external DP interface module.

80C0 The data havent yet been read by the module.

a0c2 System error with external DP interface module.

G0Fx System error with external DP interface module.

87xy System error with external DP interface module.

808x System error with external DP interface module.

SxVY General error information, see Evaluating Errors with the Quiput Parameter
RET VAL

SFCI14 GU lales c b -V \-A IS

53 15 (e 8041) 32608 slas oiS 1 1y ET g by o oo s g S g S Jlo 53 8]
SF &l 2 5555 o0 i 520 CPU (A3l 2ils 3 2 5 Blocks als ;3 0B86 S i o P
OF 3 il awslds 35> 5 Blocks 4 g 43 OB86 S\ 5 X5 0 Swir (Bus Fault) BF 5 o0 i,
) dal gt S (Bus Fault) BF 5 o) &.LJJSFéﬁ Ot 5 odd B g1 CPU &) 500
ET200 J53le 5 5505 002 a3 b ol 5 o ol JoaePLC Sy 4 RIO o) S, ¢ o3

Sgdesly oled &g)}::iuw); sl
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St S OBSG Sk s 53 1 s e Sl 3 OBS6 Suk st ¢35 L oS b0l 51 )

oS o (Set) S, 5 SIS Db i b ny a5 L 1, MI00.0 il sl

SET
= M 100.0

oS M5 e TS WINCC 53 gy ol 003 o b Y

oS or Sl WInce 53 MI0O.1 uy3T a; See o NT 05 S Reset sy i S5 G piomnn ¥

a3 e T MI00.1 oy 005 ST L5 0t o MI00.0 o o 002 Jad bl o 0l B 8
el 0 iS5 Cé))'j.aUa;'-db- b Js s e

b« bl OB86 Syl Temp iz s U To o cas wlbl sl o
sdasolis 01 luas 5 Incomiing sdailis OV Hluas oS (g, sb 4 .ol OB86_EV_CLASS

Aib e U Quigoing

E Hetwork 2 : Title:

MOVE
EN ENO
“§B86 EV
CLASS™
1s#358/39
Ewvent
class 3
#0BEE_EV
CLASS —H{IN OUT —MwWloz

[El Hetwork 3 - Title:

CMP ==/ M100.0
{2} |
1 5F 1

MWl02 | IN1

57T —INZ

CMP == M100.1 M100.0

MW1l02 —|IN1

56 —INz2

SAT-A S
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.)ﬁwW)w%chm)wASL;)M_)QYQL}Q);

DP Master §1g0 —¥'—A
S o 5 ol £ 53 @S 53 e e sl gl Al s 2 S5
(Active - Masters) Jus oKl b jiws v/
(Passive-Slaves) s o\Si] gl v/
sl (o0 a5 53 fane S BBl 35y v
(Active Station) Jad oS! by yiuwo —)—¥'—A
b s By S o J S 1 el 53 eals JUEsl el 255 4 L Ok oS el alS!
LSl o WMaster y Jglace 51PC 5 WPLC . A5L 0 Token & so 4 s Ol gt (sl
(Passive Station) guwd oewd! b gabus! —Y—¥'—A

LL@)W C.A-»\M-:-’ D JLE.U\ 9 J.L E) wL} LJ’J; )l:.a?-‘ BLIE] JJL; MaSter OJ'LQ-\ djv\.} ny 6J~a..$'
il o WSlave ys Jglaze sl (ET200M Jis ) RIO slaolKasls b LG sy ol 55 s Ses

b9 2 45l e Slmat —F—A
13,8 3wl DP s a5 (555 2 015 0 3o b Ll @
§CPU J95lo DP & 393 by giuwo S| —1—F—A
SFCIA&IS )5 5 (Joms 1O 5 g jows 2iLan) O o Jgoms o35 51 g 500U 1 S5
23 g go oslaxul
§(CP 442-5 4 CP 342-5) CP 45w & )5 b Gl B g 99 &S yiuwno Slms! —Y—F—A
Ses ypoman (o3l Profibus DP aSi sl (6l DP ooy 5 il PLC &S 5550 53

L8 Sl el 5 gl eslanad V.:.a\jéaCPU‘\.gLﬁjoDP s o Y 4 ol

Sl )l s saal 1 o FC2 3 FCI & G RABE S o 0alil sskie cpl gl 5 CP
3 g o o3l DP
Library > Simatic net CP > CP300>FCI & FC2
Sas ) 3 STAO0 ASis) S 5 7300 ran oK) S o313 Il s e Ol

St S Master O gs 45 87-400 oK) 5 Slave Ol se 0 S7-300 o\Kausl 555 opl 53 2355 o o3l

B
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=0 Libraries

- SIMATIC_NET_CP
=8 CP 300
-4k FB2 IDEMT CP_300
-4+ FB3 READ CP_300
-4+ FB4 REPORT CP_300
-4 F FBS STATUS CP_300
--4F FB6 WRITE CP_300
-4k FB& USEMD CP300PBE
-4k FB9 URCY CP300PEBK
--4F FB12 BSEMD CP300PEBK
--iF FE13 BRCY CP300PEK
--iF FB14 GET CP300PEK
ik FB15 PUT CP300PEBE
-4k FB4O FTP_CMD CP_300
..i0F FB52 PNIO_RW REC CP_300
ik FB54 PMIO_ALARM  CP_300
-.dF FB55 IP_COMFIG CP_300
-.dF FBS6 LOGICAL_TRIGGER CP_300
W=3FCl DP_SEND CP_300
.40+ FC2 DP_RECV CP_300

(s esls JL I FCT 6 <
(3505 3hesls L8l FC2 26 <

Call interface

DP_RECY
WORD —— CPLADDR NDR |[—— BOOL
ayy —— RECW ERROR —— BOOL
STATUS f—— WWORD
DPSTATUS —— BYTE

Example in STL representation

STL Explanation

call fc 2 | //DF_RECV functicn call
CPLADDR:= W#la#40120,

RECV := P#dbl7.dbx240.0 byte 103,

NDR := M 83.1,

ERROR := M 99.0,

STRTIUS := MW 104,

DESTATUS:= MB 0 );

FC2 s -\Y-A (S

oS o 5l |, Add master @y S 5 03 5el
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=0 UR
1
2 CPU 3152 DP
X2 aF
3
4 DIExDC24V
5 Al 2Bit
| Copy Ctrl+C
2 | Paste Ctri+V
9 |
10 | Replace Object...
1 i Add Master System
Disconnect Master System
Master System Isochronous Mode
Insert PROFIMET IO System

M&&jJCPQ)SQJ;JZM—\i—/\JK_J
FCI w5 5l eslizal Sy aS 35 S b 3 e 2 Add master System s S (55, SUS L
S a0 L3I DP sl 51, FC2

Insert (4502:717) =

IF you uze thiz module as a PROFIBUS DF master or
l‘\ glave, you must call the functions FC1 and FC2 in the
— user prograr for the 120 data exchange. FC3 and FC4
are available as optionz far diagnostic and contral
functions,

[ Do not dizplay this message again.

CPQ)[SLFCZ}FC] C‘}?J‘ eswa.o‘ﬁ))‘)f.é—\o—/\ﬁ

U5 b oS o Joate PLC & CP Gy b 511, (ET200M) 1O slaelSas) oS i, ol 530 &G
CPU & 345 0 Sia Jls CP )8 6 o ET &S 4o 90ES
(master) $7-400 g (Slave) S7-300 ;3 DP Soad 9 Sbsf— Jbo —¥—F—A

DP link between CP 342-5 (slave) and S7-300/400 (master)
Olgs 4 §7-400 (s S L esls Jsls g DP slave Ol g 4 CP 342-5 J 55l G Jls ol 55

i) 5 Dbl sl s+, X DP master

10K asto profibus «&ui b obil  sadegh akbari@yahoo.com B A, s 8 - (6,81 Bl

00 g Tel. 09123182734 uias) s\ao,55 s 5 il ,lS
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profibus aSyb b (GG

CP < l.g,u” 9 .L"? CP )\ b o3l §7-400 v.'.'......:...» ..>}...'ZL;4 a.X..rbﬁ- CP MS7-300 )‘ EREw J.E.I.A ol
93 > LS‘)' QUQLJ)\ U'l‘f’b J.SL;GJLS onSJJLSjJ O e)‘éféb. n.i;» d‘j‘-“ MCP u'l‘J"L" 'l"’"”»)";f
35 s h Sy kL (Master and Slave) & b
Slave Xy Sy
oS o 3l 0T 55 87-300 oK) K 505 S slawsl 055 0 S Simatic Manager o s ;5 —
e sl Ol 53 87-300 sl S bl by n S8 M Jese \
oS 0 ol g, Ss Jls LS7-300 o\Saesl sl 5| s | hardware configuration s o —Y
Sl plesen Slascin USIMATIC 300 ix p5 s HWeatalog iz 3\ 1, 87-300 oK) Y
S e S S R e
ol &S ul 4|, CPU Js =S o 2w (PROFIBUS 1) dir ol 5 5 S S -t
('.:As‘_;u J.A..,n ol JL>L3"
sy b By s CP J55L6 SIMATIC 300 > CP 300 > PROFIBUS > CP342-5 iz 5| -0
V.:—SL;O C)J S7—300 (5) BL b
V':SL;‘ J.,a;’.n ok JL>\'."" U'”L'uﬁ}f—' &.& a b ok C)JCP d‘jjlﬁ -1
.V.:;S‘_,a&ﬁlsbprP S =V
=S o Ji |, DP Slave A5 Operating Mode S 5,y ;5 A

Properties - CP 342-5 - (R0/S5) =

General | Addresses  Operating Mode ]Diagnostics

[v Test, commissioning, routing

Master: Station: SIMATIC 400{1)
Module: CPU 4174
Rack (R} / slot {S): (RO/53)
Interface module slat: i
DF mode:
S T
i S57-compatible _J
ot | o |
e = — = = -

100 awin profibus & b 21 sadegh akbari@yahoo.com B A, s 8 - (6,81 Bl

00 g Tel. 09123182734 uias) s\ao,55 s 5 il ,lS
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(i piT (Sl alaiiin | yuild Asugs

profibus aSyb b (GG

S JlelS 503 ) ol sl Kl =4
DBI o315 S slbowl
LS sl DB S Blocks ai gy s Simatic Manager s =y s =)
S 3505 01 55 1y Il g i se slaesls 5 03,8 5L 1, 0T DBI (55, SIS s L Y
s,l5 hexadecimal v b ;3 2ol V"S 23l Start value « r.,:a\y'q S Jyse -V

g

m DB1 -- S7_400--CP342-5\SIMATIC 300(1)\CPU 315-2 DP [ [O] X|

Start value
.;! a BYTE B#L6§0
.0l (b BYTE B#logo
.o| |e EYTE B#16#0
.0f |a BYTE B#1640
.0| |e BYTE B#1640
.0l |£ BYTE B#16#0
.o |g BYTE B#LE#0
.0 END_STRUCT
—_—

3,03 (S S Lyl Master a; aal s> o Slave oS slaesls a4 0315 S b o510l

Slaesls o ;053 51y 1y DB2 dile o3ls S sl co3ls Jlyl (1 DBI o313 S sbomy! 51 ey Jl>
35 sl s 3 e Slave 4 master S

03 @l ol s S Blocks aksy 55 ('DP_SEND", "DP_RECV") FC2 5 FCI sl55 (ioman
2503 513 25 s

standard library >> Communication Blocks > Blocks

By Gl B 5kns e Gla el ol per o OBT SO s a5l e

183555 o3l Ko sl cul g 3l ;K8 LIB s izl (load address) 4 s &l enl oo
ISl CP ay S5k 55 opl o3 S &8\ 3 HWConfig 3\ Ol 5 oo 1y wyal ool S oo cpans |5 CP 5l 5 5
355 0 5,13 CPU3Ix-2DP o b 5 s (DB2 3 DB Jls ;) ol yasin ble ;5 CP llacsls 5 atils

Ol opd el CP 4 CPU 51 esls sl sl 2 FC2 5 FCL w55 51 s o)l 500 CP 342-5 |,
LS 5,10 s 5 5 non-consistent 5 consistent 31> ! -y L) e Lol js oS col bl cpl a
|, Wnity & (Total lengthy <5 5 A3l 55 ol ys a8 AL e master ) Blosen hy Sy s sl
AS esis Consistency s\ »

Master g S

S 53 87-400 el K Simatic Manager o <y ;5 -)

10y asiw profibus s\ u.l\:m.'zi sadegh_akbari@yahoo.com B A, s 8 - (6,81 Bl
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(i piT (Sl alaiiin | yuild Asugs ) I
profibus a5u% L (G

=S o 3L 87400 s 5, SIS Lls U, hardware configuration s ey Y
Sl plesew Slasiin USIMATIC 400 s 5 s HW catalog iz 511, S7-400 oSaus) -\ »
(":‘Sd“ LS-"-‘-'J-{:J» J‘E'b)}‘

Jhate il 0 Laze CP 342-5 33 S PROFIBUS 1 ol s 45 4 |y CPU Jg3le =)

o SV HW catalog 55 =\Y

PROFIBUS DP > Configured Stations > S7 300 CP 342-5 > 6GK7 342-5D...
=S T2 §7-400 o) DP master « 1, S7 300 CP 342-5 L5, 40 J335be

=St 70387 300 CP 342-5 ol8asl 53 505 S sl |, universal module S, s

@h HW Config - [SIMATIC 400(1) (Configuration) -- 57_400--CP342-5] =
Bl Station Edit Insert PLC View Options Window Help - [=]x=
ODEs-8 B &S| e ddn|[he| %8 s
%= : Bl x|
(0) UR2H & End | nt{ai)
4 PS5 407 10A : j‘—
Brofile; 1Standard LJ
R PROFIBUS(1): DF master syst - S— =
=148 PROFIBUS DP
2 E DF-Master -] Addtional Field Devices =
7 MELDE - CR Object
1 C'_I Closed-Loop Contraller
2 =L Configured Stations
----- & CPU 2
----- B CPU 41x
----- & ET200pma / CRU
o & ET2008 /CRU
e . =B PC station as DF Slave
e | [E-L] 57-300CF 3425DP_|
_ -0 BGK7 342-5DA02-0ED
:! i| [4] CP 3425 &1 BGK7 342-5DA03-0E0
@@ GGK7 34250A00RED
Slat DR ID . | Order Mumber .. | lAddress | QAd.. | C. s |§ Uriverzal module =
0 180 Universal module [0...4 0.4 - BGET M0 EDADRORED %,
1 || ||CP 3425 55 PROFIBUS DF Slave 2
2
= il
Press F1 to get Help. 'Ithg 7

A8 5L, DP Slave [ ) oo 2y DP Slave ;> o T universal Js3b 5, SIS Lls b
.L:S V.;L.ﬁ \) CcP L;-ljl” )\ 03l JJLJ LS(J’-’ J.L:.;J)jﬁ u’-'ﬁj}/é)})} d}.lé o e U'i‘ 03 e
S e nd |y 031 O 5 Total length  consistent o gz ol )5 yooman

10V asbw profibus i b pLil sadegh akbari@yahoo.com B A, s 8 - (6,81 Bl
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(R JpIIE Sl aanain | il Ay

profibus aSyb b (GG

Properties - DP slave I

Address: Length:  Unit Consislent over,
Stat [0 [5 = [este =l | |Totallenath =]
Ernt 4

[T Process Image Panion Moo I"‘ 5—

Input

Address: Length: Urit: Congistent over:
Stat |0 = T x| [Totallength  ¥]
End 4

™ Process Image Pation Mo | 5.‘

- 1 M 5
Data for Specific Manufacturer, Maimum 14 :
| separated by comma of blank
space]

coct | _ter_|

&5 Ol el (il axls master «; consistent g 5 51 ol Il sl o &S 55500 5 S
5 g oslasl Master b 55 55 (DPWR_DAT DPRD_DAT) SFC15 5 SFC14

LS o o 55 | Consistent osls JUS) &S Cod iy 51 Sode Hskaie ol (gl
Consistent Data ,PROFIBUS DP and PROFINET 10

»  Reading data consistently from a DP standard slave/PROFINET IO device and
writing it consistently to a DP standard slave/PROFINET IO device
= System function SFC14 "DPRD_DAT"
Using the system function SFC 14 "DPRD_DAT" (read consistent data of a DP
standard slave), you read out the data of a DP standard slave/PROFINET 10
device.

= System function SFC15 "DPWR_DAT"

Using SFC 15 "DPWR_DAT" (write consistent data), you transfer the data in
RECORD consistently to the DP standard slave/PROFINET |0 device addressed.
The source area must have the same length as you configured with STEP 7 for the
selected module.

(DP Slave) §7-300 cows s 55 40U

V-:‘SL;O J‘?bﬁOBJ ,)5;.’.) QJ}&M‘_}FCZ jFC] @U))S[QV@WJJ
ol e i3 S 110 sl 4 FC2 5 FCI sl i 33 CPLADDR jul s 5 [ as x5 L ®

10A asbw profibus i b oLil sadegh akbari@yahoo.com B byl i S — (g 81 Gslw
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4 aS gae nl 4ol oS a5 PHDBI.DBX0.0 BYTE 5 5l die & FCI oG ;3 SEND zal,l ®
oS dbyl Jio g5, o3l LI, DB SY slgesls 51l o Jab

CBl : "Main Program Sweep (Cycle)"

[Comment =

}: Title:

CALL "DP_SEND" Fcl
CPLADDCR: =W#16#110
SEND :=P#DB1.DBX0.0 BYTE 5
DONE :=M0.0
ERRCR :=M0.1
STATUS :=MWZ

CALL. "DP_RECV" FC2 - EE Func
CPLADDR :=W#le#110

RECV :=P#DB2.DBX0.0 BYTE 5

NDR =M. 2

ERROR =M0.3

STATUS :=MW4

DPSTATUS:=MB1

@1 HW Config - [SIMATIC 300(1) (Configuration) -- 57 400--CP342-5]
Station Edit [nsert PLC  View Options Window Hel

iy P P

D@8 B & ke da Do %K

=R CEnd | il
1 PS 30724 .
2 CPU3152DP | | Prafile: |Standard |
f e ”i |[=- 2% FOUNDATION FIELDBUS
1 DO1GDCIAV/IEA %5 PROFIBUS DP
5 CF 3225 S5 PROFIBUS-PA
= = s A8 PROFINET 10
4 ] ’ SIMATIC 300
SIMATIC 400
| o un SIMATIC PC Based Control 300/400
SIMATIC PC Station
Slat Module ... | Ordern... | Fi... ... | laddress | O address ]
Gl e s s B it
2 CPU 315-2 DP GES731H |2
Ll e T 3
3 | = | | 272 >> 110 Hex
4 |[d DO1E-DC24v/0.5 | _ [
| |FOUMDATION FIELDBUS £

Press F1 to get Help,

ol axd g SFCI4,15 i5SB s> 5o b 5| Consistent M\l &) 5o 4 50 master S asl

109 asin profibus i\ u.l\:mzi sadegh_akbari@yahoo.com B A, s 8 - (6,81 Bl
Tel. 09123182734— s 5o 95 wyde g bl S
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profibus a5u% L (G
= M: Title:
CALI. ™DERD DAT" SFC14 M{m R —
1 PS 407 T0A

LADDR =WElagl
RET VAL-=MW10
RECORD :-=PEDRB1 _DBXO.0 BYTE 5

3 CPU 4174 FROFIBLIS(1): DF master system (1)

L g O
e MPYDP m
4

CALL “DEWR DART™

LapDR  -SHE1eE0
RECORD :=P¢DBZ DBX0.0 BYTE § \
RET VAL-=MW20 '5F2

4 | m

| @ craes
Slat E DFID ... er / Designation | Addrezz | O Address

T ie— 8 e I'|:|:;__.__4_ el

£57400 & g SBCPU 48 IF Jgilo b o bt —F—F—A
o kS o fos CPU 3l Jits e s Olge 0 5 il o S7-400 5 e Lo\ sy o)
93 LI - &l 95 Iy CPU pl dol o IF &) cons LB (113 4174 (5
IM 467 )5 | e slol )

A3l o S7-400 s o o 55 sy o

sty By, s DP ¢ 5
SFCIAIS b Jyore 1O o s s, CPU J33LDP &,
SFCIAI5 | ) yore 1O o s s, CPU U3l MPIDP &,
SFCI4I5\ Jyans IO o s b5, | CPUSTA00 Jsile 5, IF &)lS
SFCI4,15\ ) yars 1/O o ims s, IM467 =i

LFCT \ Lais CP =,

Master/Slave G\ g DP g sw — CP & 45’ 31 00t —)—F—A

Coms 3590 555 odlatwl CP )8 51 By blijl sl ib 51 eslaal oyl i ol o
28 ol

Wve asbo profibus i b oLil  sadegh akbari@yahoo.com B A, s 8 - (6,81 Bl
Tel. 09123182734— Mj ‘SLQBJ_’.S U"JJA K} uﬂb..i)\s
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profibus aSyb b (GG

Master/Slave & yg0 &— PLC %> b 98 (9 0310 JOli —0—A

PLC)J Jﬂ&éM&MQJyMLsﬁbjﬁl“\ Q)yMLaPLC)\éuL}) O..v‘\)b
s gd e o2lind CP iS5 51 L 5 358 e (s S sabod Olsie & CPU (55, DP &y 50 b « ol
s

3 g
.L»‘j..;w.» aJ—QﬁLA‘DP Q)ﬁji-:b CJ)LA.C‘UJ}.J J@ETo@‘&MJJ‘jJWﬁM‘PLC -y

LS S5 6,53 skl Sl e 1

Master PLC Slave PLC
H |
ET200M
Master PLC Slave PLC
N L]

LI,

ET200M

Lile 4y 4y g osle ows sasl  Master/Slave o, g0 a5 PLC 2 s 35 o o3ls dolg iy, 5 <
TGO [ PR VRN [PV o
sl lin oS oz Leals o5 sl sy onl <
Sl Lo g2 sdsl DP S I-Slave oK .5 35 oo s AU (intelligent) I-Slave sl PLC e <
A5l e 053l (slls &S
5l Ll sle S es I-Slave Ol s 4 Ll 55 o 45 ool gl
(o0 bl SulB L S7 300 CPU (s e ™
(odd bl Sl L S7 400 CPU (s oo ™
O bl LB L S7 300 s 51 CP yls

19\ asiw profibus Sui b pLil  sadegh akbari@yahoo.com B A, s 8 - (6,81 Bl
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profibus aSyb b (GG

Qs sl LB LS7400 6w 5ICP o8
«CPU | ls ET200X sasKas) =
«CPU |,1s ET200S saeKesl =

Master/I-Slave & y90 & PLC 38 bl )| (5159 039 39 9 5 55w —1—O—A

|AS300_Master

CFU DF

TEZ |

oF

CFU (OF
S a2
oF .
1 m W
2 4

Master/[-Slave &, 30 4 PLC 53 sy Sio =V V-A (IS
S gla sl 4 B 3 it tus [-Slave SWIO & jis DP (s S o) 55 ™
3505 g s (PIQ 5 PIT Jghi) ool ok s Sy 5 51
5,8 o oy so I-Slave s = CPU Lo 55 I-Slave « b g o IO 55ls,, ™
HwConfig laas ;5 563 S 3wl Simatic S300 oSl G 53 055, S Jls 53 5 Ko ollas =)
A300_Master s o5 5 AS300_ISalve oS! 51 o 035, (nl 3 oS o S0 Se

el sl (6,10

{20 DP_M_ISLAVE (Component view] - HA\PLC Projets\DP_M_ISLAVE

Object name Symbolic name ] Type
AS300_[Slave SIMATIC 300 Station
i A5300_Master SIMATIC 300 Station
: g MPI MFI
: PROFIBUS PROFIBUS
E Asaﬁaﬁsﬂ?m [% Global labeling field Global labeling field
- crums2 0P
Bz Master_logic
L(B Sources
Lfg7 Blocks

vP asdw profibus i b oLil  sadegh akbari@yahoo.com B A, s 8 - (6,81 Bl

00 g Tel. 09123182734 uias) s\ao,55 s 5 il ,lS
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profibus aSyb b (GG

V.:..S& Jla.% 9 JL>=:\ J;‘M.ADP g_i.l gJ.'L...,.A oKJ....,_:‘ HWCOI’Zﬁg .]a.:>m BL) -y
CPU &, by o DP &y 5 55, SIS U 53 L 505 S350 HWConfig Jas 51, I-Slave oSaus! -Y
V“‘SJ" Jus |, DP Slave —)\> Operating Mode _5 ;3 o oy cpl 53 355 0 5L 5050 2=y

Properties - DP - (RO/52.1) ﬁ

General 1 Bddresses  Operating Mode lCnnﬁgumtian ] Clock ]

i DP master

[ Test, commissioning, routing

Master: Station AS300_Master
Module DF
Rack (B} / slot (S} {RD/S2)
Receptacle for intedface module X2

Cliagnostic address: 12[}-45

Address for "slot” 2: ]21}45

s | b0 |

Configured Sation iz 3\ 5 5,536 HwConfig lase 3315 s DP o) 5 (1S5 3l
(S o 43L5I DP master Sl « Drag & drop & 50 4 |, CPU31x V.:J SIS

EI--%El PROFIBUS DP

-1 Additional Field Devices
- CiR-Object

l:l Cloged-Loop Controller
EH:l Configured Stations

----- E CPU 3w

----- E CPU a1x

----- E ET200pro / CPU

----- E ET2005 /CPU

&8 PC station az DF Slave
-0 57-300CF 3425 DR

B0 SIMATIC PC [CP 5Ex3)
..... = W-RM 147 A TR

WW asiwo profibus < b oLil  sadegh akbari@yahoo.com B A, s 8 - (6,81 Bl

00 g Tel. 09123182734 uias) s\ao,55 s 5 il ,lS
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(A T Sl i | il Amusgd

profibus aSxb b GbT

C,MJ.G.QJAJD-LJ IJI-Slave ol.<.'.'......3“ML};J.ACPUQT)JASD}.J&JL;{)J&J&LE& LS‘OJ?LA..'.

@J@)\eﬂw‘)bawﬁ&CPU)lSw\bV.:.SJ&JSCOMplekgj)omwbsw\u}u

-
DP slave properties

General  Coupling Conﬁgumtionl

—Configured Slave Controllers

Configured slave controllers can be coupled with the PROFIBUS master.
Select a slave and click "Couple™:

Slave PROFIBUS
CPU315-20F PROFIBUS

Address | in Station

Slot
AS300_|Slave

4

I

— Active coupling

<Mo coupling>

0K i

Cancel | Heb |
il

L s DP &5 b g o HWConfig o ey 33 CPU 3 o o313 o5 6l 5 10 g0 S 6l >

b‘},w‘_;d )L 2 eﬁgl—Slave U'{'J S &.:.JSJLJJ

Wi asdwo profibus < b oLil  sadegh akbari@yahoo.com

dﬁ MJ‘ d»\:..:uls —6;:5‘ ‘_gJLﬁ
40 0 45

Tel. 09123182734 _uiasy s\ao,55 Loyde 5 ol IS
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LS Auigs
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profibus aSxb b GbT

1 PS5 307 10A
2 CPU 3152 DP
X I3 . PROFIBUS: DF master system (1)
£
4
5
3
i
8
3
A 0.
- DP slave properties - M
Genemll Coupling Cenfiguration
FRow | Mode | Partner DP a... | Partneraddr. | Local addr. Length Consiste. ..
L=
New... Edt... Delete
—MS Masterslave configuration

Master: {2DP

Station: AS300_Master

Comment; | oy

i = i

b oS o SUS Edit 4y 5 555 255 03 Jaw S Configuration S o 3 oy ol 53

25505k 5 s 410 L5 e ey

T

( DP slave properties - Configuration - Row 1 [
Mode: M5 = [Master-slave configuration]
—DF Partner: Master ~ Local: Slave
DP address: m DF address: I4— Mt |
M arne: Iﬁ_ M are: !E)F_ Mod addrezs: I—
Address twpe: I—;! Address type: m M od name: |—
Address |_- Address: iﬁ_
"Slat'’; I4— "Slat' ’4—
Process image: ﬁ Process image: Im
Intermupt OB: lﬂ Diagnoshic address: I—
Length: IE— Comment:
Ui e = l
\ Consiztency: m =
[k | Apply | Cancel Help

190 asin profibus Sui b oLsl

40 5 4
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o 98 oy 0018 JOLS s gy —F—A

a4 T CPUDP &) g sl o b 5l s 53 oy 0305 sl =)

(L3l DP ¢ 55 5l 1L CP &08) CP &S & CPU 3 DP &5 5 Jlail Gy b 51 =Y
S 4 DP ¢ 55 CP gla S Jlasl -Y

SIS 4 FMS ¢ 55 51 CP slac,ls Jlasl

S90S 4 T DP CPU &y 99 JUail 3 51 31 giwo 98 oot 0910 JObi —\—F—A

A3l s 400 (s 5o $\6 CPU ol Sl 55 o)

|AS417 \As416
4 CPU DP MPI/DP.IF VIF i cPU DP IM 467 | CP
I 4741 1964-DP :964-DP T 4162 | 443-5
H H H H DP H | Ext
o g 'l 0 | ] ]
2 2 2 5 4 4 2 4
DP-Send
DP-Recy DP-Send
DP-R:
PROFIBUS S1 sy
PRQFIBUS
U 4 WCPU (55, DPslacs s s Jlasl 3o b 51 s 53 0y BLSSI-VV-A IS
CP & ,8 g CPU (39 DP JUai| —Y—F—A
ML:‘_;M J)\J&A U’i'j) u
|
|As300
T S Rl O Ll I r||||\ SO L R FUSN U
DP
= (] (] (] B [ (] ]
2 2 5 2 2 2 5
DP-Send DP-Send

DP-Recv DP-Recv

PROFIBUS_S1
PRQFIBUS A

CP &8 5 CPU ¢ DP Jlasl -\A-A S

19y asbw profibus i b obil  sadegh akbari@yahoo.com B A, s 8 - (6,81 Bl
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profibus aSyb b (GG

SRS 4 DP E9 CP s ,5 Jlait —Y'—F—A
.3 g5 o 0dsl Profibus FDL Jlas) (bl ) S
SOl Rle 5 a5l s Jle Olge a0 dib e Yo G GWCPU o Jylize bLS,I 5y, @
S3d 0 ) 3w FDL LU )\ CPU 33 )
39 o o3kl AG RECV 5 AG Send G‘)J Sesls dals gl =

AS318 AS300 AS417
CPU DP MPLDP |CP CPU  IDP P VPN-IO | CP ¥ CPU DP | MPI/DPIF IR

'"" 318-2 342-5 ‘"" 315-2 343-1 342-5 'I—H”” 4174 EQM—DP EQEA—DP

H H DP : H H : : H

H | ] B E .| .| i ]

5 2 7 2 2 5 2 2 2 5
AG-Send AG-Send AG-Send
AG-Reow PROFIBUS_S1 AG-Reev AG-Reov
PRQFIBUS
SVA-A S

SN & FMS E9 3 CP w5 Jlail —F—F—A

Sgs oo 1.5 mbps 31 gl S Sgy cpl 5o
b e b iy s 5l Sedamy 5 SCSew FMS LU iy ool 5 g0 S

AL e Read/Write \; Client/Server & ;30 a5 gy ol 55 blilJae =

Y-Link Jg3bo —Y—A
(How is the Y link structured) Y-Link Jg3lo JUslw —\—Y—A

osbital @y H s G & DP Lafy, S a4 RIO slaelSenns Jlail s\ Y-Link J g3k
Aib o VLS S 5 IMI53-2 Jaily Jsile 53 Lol Y-Link a5 55 0

RIO $\8elSaus 355 o Joato 3330 s DP (2w 4 IM153-2 Ll slads3le G b 51 Y S
g g Joate S B b SN Y S s
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e TheY Link as a DP slave on the redundant DP master system acts as a proxy for the stations
on the lower-level DP master system (DP slaves) with regard to data.

e The Y-Link maps the lower-level DP master system on the redundant PROFIBUS DP master
system as a switched DP slave.

Function of the Y Coupler

e The Y Coupler is designed only for operation in the Y Link used on a redundant DP master
system, on an S7-400H, for example. It is used to connect the lower-level PROFIBUS DP to
the DP master in the IM 153-2.

e TheY Coupler and the lower-level DP master system form an independent bus system and
operate decoupled from the redundant DP master system.

e TheY Coupler is a component of the Y Link and is not configured separately.

The manual "DP/PA Coupler, DP/PA Link and Y Link" provides detailed information on the separate

components of the Y Link and on how to commission the Y Link.

The Y Link 6ES7197-1LA11-0XA0 comprises the following hardware components:

Hardware component Order number

2 xIM 153-2 6ES7153-2BA82-0XB0
1 x Bus module IM/IM 6ES7195-7HD80-0XA0
1 xY Coupler 6ES7197-1LB00-0XA0
1x Bus module Y Coupler 6ES7654-7HY00-0XA0

The Y Link 6ES7197-1LA10-0XA0 comprises the following hardware components:

Hardware component Order number

2 xIM 153-2 6ES7153-2BA81-0XB0
1 x Bus module IM/IM 6ES7195-7HD80-0XA0
1xY Coupler 6ES7197-1LB00-0XA0
1x Bus module Y Coupler BES7654-7HY00-0XA0

The Y Link 6ES7197-1LA04-0XA0 comprises the following hardware components:

Hardware component ‘Order number
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2xIM 153-2 6ES7153-2BA02-0XB0
1 x Bus module IM/IM 6ES7195-7HD80-0XA0
1 xY Coupler 6ES7197-1LB00-0XA0
1x Bus module Y Coupler 6ES7654-7HY00-0XA0

The Y Link 6ES7197-1LA03-0XA0 comprises the following hardware components:

Hardware component Order number

2xIM 153-2 6ES7153-2BA01-0XB0
1 x Bus module IM/IM 6ES7195-7HD80-0XA0
1 xY Coupler 6ES7197-1LB00-0XA0
1x Bus module Y Coupler BES7654-7HY00-0XA0

The Y Link 6ES7197-1LA02-0XA0 comprises the following hardware components:

Hardware component Order number

2 xIM 157 6ES7157-0AA82-0XA0
1 x Bus module IM/IM 6ES7195-7HD80-0XA0
1 xY Coupler 6ES7197-1LB00-0XA0
1x Bus module Y Coupler 6ES7654-7HY00-0XA0

The Y Link 6ES7197-1LA0I-0XA0 comprises the following hardware components:

Hardware component Order number

2xIM 157 6ES7157-0AA81-0XA0
1 x Bus module IM/IM 6ES7195-7HE80-0XA0
1 xY Coupler 6ES7197-1LB00-0XA0
1x Bus module Y Coupler 6ES7654-7HY00-0XA0

The Y Link 6ES7197-1LA00-0XA0 comprises the following hardware components:

Hardware component Order number

2xIM 157 6ES7157-0AA81-0XA0
1 x Bus module IM/IM 6ES7195-7HE80-0XA0
1 xY Coupler 6ES7654-0YK00-0AB0O
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1x Bus module Y Coupler 6ES7654-7HY00-0XA0
Repeater 6ES7 972-0AA01-0XA0
Note
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e FElectronic Device Description : EDD
e Field Device Tool (FDT) With Device Type Manager (DTM)
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MMS Manufacturing Message Specification, ISO 9506

2210 g Ml V) — Jad

[1] PI Organization, Profibus Design Good Practices, www.profibus.com.sg
ale g slial ObS -Y
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(Data transmission) 1.5 MBaud <& g B 0010 JL —\—1-1
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3 5 o3l Thit &ojle 31 aS Sl Jgoms (Jlis) Sla0le drulons pSin L2 o U5

1 Thit = the transmission time for 1 bit.
9.6 kBit/sek =¥ 1 Thit = 0.1 ms
19.2 kBit/sek =» 1 Thit = 0.05 ms

.]2 Mbit/sek = 1 Thit = 0.08us
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Tbit = transmission time, 1 bit = 0.6667us
OCTET : 11 Thit = 7.3 us

Token Passing : 33 Thit = 22 us

Status / Request : 66 Thit = 44 us

Illil_

"l Data : Head (9 octets) + Tale (2 octets) + Data (n octets)
2 bytes of data : 13 x 11 Thit = 143 Thit = 95.3 us

+  ”Idle time ” for master : typical 75 Tbit = 50 us
+ 7 Station delay time ” for slave : typical 11 Tbit=7.3 us

- Total, 2 bytes of data : (33+66+143+75+11)Tbit = 0.219 ms
1.5 Mbaud s ju b o315 Js) Ol aples 51 Jlie =)V IS

£ o

I have a s7-318-dp system with a cp342-5 also being used because my profibus drops went
over 126.1 want to know how to call the data from the cp342-5 network (approx. 400 input bytes
and 350 output bites) into the main program using FC2 (DP_RECYV).

Zg‘f

You call all the data from the Profibus network linked to your CP342-5 at once, by calling
FC2 in a netweork. You must set up the calls for FC2 correctly.

The inputs for FC2 are CPLADDR (CP local address: hexadecimal reprentation of the
start input address of the CP342-5 (see the HWConfig editor of your project);

if for example this address is 256, the the corresponding hex value is written W#16#100 in
Siemens parlance) and RCVD (recive data: an ANY pointer to a DB that you set-up to retrieve
the input data, for example P#DB10.DBX0.0 BYTE 100: a zone of 100 bytes in DBI0 starting
at byte 0).

Outputs of FC2 are bits and words used for comm control.

Now. you need to organize your recieve DB (buffer) so that it is simple for you to recognize
the data you are collecting from the network. All input data will be polled from the network at
every FC2 call, no problem. Recognizing the source and effective values of the collected data
is very important, easier to do with symbolic names in the recieve DB. Mix and match the bits,
bytes and words of your reiceve DB so as to establish a correspondence with the I/Os you will
find in the HWConfig of your project. Use the different address display tools in the hardware
editor to see what you need to setup.

FCI for sending output bytes This has to be configured through a Datablock. One
Datablock (say DB 50) has to be assigned for this. You will have create 350 output byte address
for holding that data. In the same way, FC2 has to be called with another data block( say DB
51 where 400 Byte addresses are to be created)You will have to handle your data through these
datablocks.
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Using transfer commands or the SFC15 "DPWR_DAT" system function you access the 10 or the
process image of the outputs.

Using load commands or the SFC14 "DPRD_DAT" system function you access the IO or the process
image of the inputs.

The load and transfer commands support consistent reading out or writing of a maximum of 4 bytes.
If you read out or write 3 bytes or more than 4 bytes consistently, you call the SFC14 "DPRD_DAT"
and SFC15 "DPWR_DAT" system functions in the S7 program of the DP master.

“Consistent” in this case means “as a single unit”. For certain cases a number of data words must be
sent in a manner that ensures that the data has not changed during transmission. If data is consistent
over total then the number of data will be treated as a single telegram, For consistent over total data
you must use SFC 15/SFC 14 to read and write the data in the CPU.

If it is consistent over byte, you can access it with Move (Load/Transfer) instructions, just as you
would analog data in the CPU.

As far as consistent data transfered from a CP 342-5, | believe it was limited to 32 bytes when there
were problems with the Profibus exchange (maybe the newer versions allow up to 64 bytes now).
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