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PROFIBUS-PA EMC 3.1 PROFIBUS

PROFIBUS Shield
Signal Meaning
Shield Shield or PE
ExD/TxD -P Receive / Transmit data — P, B —line
RxD/TxD —-N Receive / Transmit data — N, A = line
DGND™ Data ground (reference potential to VP)
VP* Supply voltage — plus ( P 5V)
*) VP DGND
1-2: PROFIBUS
Cable design Twisted pair and shielded
Core cross-section (nominal) 0.8 mm? (AWG 18)
Loop resistance ( {4km) 44
Impedance at 31.25 kHz 100 Q + 20%
Wave attenuation at 39 kHz 3 dB/km
Asymmetrical capacitance 2 nF/km
1-3: RS-485 PROFIBUS Parameter
Parameter Cable type A
Surge impedance in £) 135...165 for a frequency of 3...20 MHz
Effective capacitance (pF/m) < 30
Loop resistance ( {Ykm) = 110
Core diameter (mm) = 0.64
Core cross-section (mm?) ~0.34

1-4 : IEC 61158-2

2. PROFIBUS Guideline IP 20
PROFIBUS
2-1 PROFIBUS 2.112 "PROFIBUS -DP/FMS
“PROFIBUS
EN 50 170 copper
(RS 485)

3. IP 20 PROFIBUS



Document

| Art. no.

PROFIBUS Specification (FMS, DP, FA)

0.032 (English)

Test Specifications for PROFIBUS-DP Slaves

Test Specifications for PROFIBUS-DP Masters

2.071 (German)

Test Specifications for PROFIBUS-PA Devices

{

2.032 (English}
(
(

2.061 (German)

Fiber Optical Data Transfer for PROFIBUS

2.021 (German),
2022 (English)

PEOFIBUS-DP Extensions

2.082 (English)

PROFIEUS-PA User + Installation Guideline 2.091 (German),
2.092 (English)
GSD Specification for PROFIBUS-FMS 2.101 (German),
2.102 (English)
GSD Specification for PROFIBUS-DP 2.122 (English)
Installation Guideline for PROFIBUS-DP/FMS 2.111 (German),
2.112 (English)
Profile for Encoders 3.062 (English)
2-1: PROFIBUS
EN 50170 Volume 2 9 D-SUB
9 D-SUB
IP 65
9 D-SUB 3-1
(Tee)
Pin no. |Signal Meaning
1 Shield Shield or PE
2 M24 Ground of 24V output voltage
3 RxD/TxD-P *) | Receive/Transmit data P; B-line
4 CNTR-FP Repeater control signal {Direction control); RTS signal
5 DGND *) Data ground (reference voltage to VP)
6 VP *) Power supply plus; (P5V)
7 P24 Plus 24V output voltage
8 RxD/TxD-N *) | Receive/Transmit data- N; A-line
9 CNTR-N Repeater control signal {Direction control)

*) The user must provide mandatory signals in every case

3.1-1:9 D-suB /



3.1-3

D-SUB
3.2
( )
PROFIBUS guideline "PROFIBUS
v @) l PROFIBUS
390
8-tine (3 E 3.2.1 (820 nm and 1300 nm)
220
( E 9/125 E 10/125
A-line () E G 50/125 G 62.5/125) IEC
ss0 874-10( "ST@" 3.2-1
T ) BFOC/2.5
DGND (5
3.1-2 : EN50 170 PROFIBUS

Cable Termination(9-pin D-Sub connector

Pin Number)
| . Bus connector (schematic) -
——]
pigtail
ﬁﬂﬂﬂ[ﬁ[ﬁf‘=-ﬁﬁh_h -
— Terminals
380 Ohm Ij l_\
"_‘-\-\_\_\_\_\_\_\_\_\-_\_\-\-
220 Ohm Chokes (sach 110 nH)
e '
390 Ohm

J u hfﬂipin D-SUB male connector

Pinno. 5 3 8 &

3.1-3: , Cable Induct-

ance Tee Function



3.2.2 Polymer

Polymer(POF)
BFOC/2.5
980/1000(polymer
HCS PCS)
PROFIBUS
e
o E L] L]
=TT B | ]
* -
L] L] L]
ERIRIR
HEE
J

Bus

24VDC Sensor
T s

12 module

Female
connector

HCS/PCS(660 nm)

HCS PCS

BFOC

Polymer

PROFIBUS

HCS/PCS

reference fiber - Hewlett Packard : Versatile Link

fiber) 200/230( - Toshiba : Toshlink

- Hirschmann : Opto-Quick

Power supply

4.1.1-1:M12 Tee

IP 65
PROFIBUS

Optical fiber
4

24V DC Sensor
[ i=tai i i



4. 1P 65

4.1 PROFIBUS

IP 65

4.1.1 M12

M12
IP 65

reverse key coding

PROFIBUS Topology

(RS -485)

RS 485
PROFIBUS

. Tee

1.5
MB/s
Tee
Tee
M12 ( ).
M12
Tee
M12 1 3
)
4.1.2
Reverse key coding
IEC 947-5-2
10 mh
3 mox
0.8 as
FJ
g y
I T g th
="
1
69 5
A9 fe
Sealing surface

4.1.2-1 : Reverse Key Coding




Pin no. |Signal Meaning
1 VP Power supply plus, (P5V)
2 RxDi/TxD-N | Receive / Transmit data =N, A-line
3 DGND Data ground (reference potential to VP)
il RxD/TxD-P | Receive / Transmit data —plus, B-line
5 Shield Shield or PE
Thread Shield Shield or PE

4.1.2-1 : male female

( ) Tee male

Shield Thread Female

N
5

Ny
'i?".!

1y
L

iy
S

Ay

oY

.‘.
iy

Y

T
‘\

3]

Lt
AR

L

e
3

Threadad point {sheekd)

Viaw diraction A

Thireaded jaint (shiald)

View direction A

8

Pin 1 nod conneched

Pin Z Rl T=xD-N / Ading (grean)
Pin 3 nod connecied

Fin 4 RN TxD—P | B-lina (red)
Fin & Sheeld

Threadad joint Sheald

—

4.1.2-2 : Cable Connector (female)

| ——
Fin 1 not connectad
Pin 2 RO TxD—N | A-lina (graan)
Pin 3 nol connected
Pin 4 RxDiTxD—P  Bling (rad)
Fin & Shield
Thiraaded joint Shiald

4.1.2-3 : Cable Connector (male)




Tee 3...12 MBaud

decoupling
g Tee
shield union
1 (Thread)

~
~—

Tee
5V
Disgram
< Shiald
‘__“- £ m_:.
. o
11 X
131N
4.1.2-4 : Tee
A
—
Diagram
3500nm
1
[ -
' = 220 Ohm Shield
! H
/ .
/, ; 390 Chm
Threaded joint (shield)
View direction A
FPin 1 not connected
Pin 2 RxDiTxD-N | A-line
o Pin 3 DGMD (reference potential to VP)
z S ’:\\\ Pin 4 RxDI/TxD—P / B-line
i !
i W@\‘\\\\ Pin 5 Shield
K Threaded joint Shield
S

K

"
®

4.1.2-5 : Terminating register (male connector)



4.1.3 4.2 PROFIBUS (RS-485)

PROFIBUS grounding

Shield .(Grounding
Shielding 3 "PROFIBUS - PROFIBUS 24
DP/FMS " )
PROFIBUS
- POF(Polymer Optical Fiber)
4

decoupling reactor

- IP 65
Tee PROFIBUS M12 -
PROFIBUS
inductance
Tee 4.2.1
M12
7))
/ - copper wire 4
IP 65 - 1.5 mm? PE
conductor

Data lines

4.2-1 : Hybrid Connector



- IP 65
( -
+ 24V )
- / ( -
+ 24V )
Optical Fiber. POF HCS®
copper — optical fiber 4.2.2.1 ( -
)
(3 "PROFIBUS -
. PROFIBUS FMS/DP " ).
two-wire PROFIBUS
copper — copper
Shield Shield
PROFIBUS Bus terminating connector
shielding

(3 "PROFIBUS -FMS/DP

4.2.2

4.2.2.2-1 : Cable termination

Terminating Connector



copper — optical fiber hybrid 4.2.2.2 (copper — optical

media converter . fiber )
24V 24V
interface(converter) ,

PROFIBUS
Master or

gateway

Dezentralized field
bus module
24V power s pply Bus terminator

Control cabinet
lead-in insulatory

Copper bus
24 Volt

oo
actuator
box

Copper - optical fiber hybrid connector Copper - Copper hybrid connector Industrial connector

[T— 1 fiber optical bus
24 Volt

4.2.2.1-2 : System configuration copper-copper

PROFIBUS
Master or
gateway
Dezentralized field
bus module
2av 24 ¥ power supply

Control cabinet
lead-in insulator

Star coupler

Copper bus
24 Volt

=]
actuator
box

Copper = optical fiber hybrid connector Copper = Copper hybrid connector Indusfrial connector

[ [ 1 fiber optical bus
24 Volt

4.2.2.2-1 : System configuration copper-optical fibers



Hybrid _ Hybrid
Tee Connsction 1 ------------FROFIBUS device . connection 2
' 1 N N !
1 1 1 1
(- 1 -
5jxCu ' i 45 xCu
N t e
1 4 11 1 i I
.: 1 \.- ] ] \- 1
R ' ¥ |
o = B B I A TT"'{=T"'
£ I ! I |
E ! o 24v oV oV 24V PE " !
converter 3 | H (optional _ optional 1| !
. . = ! " connection) N !
copper — optical fiber : X " |
il : :
1 ¥
i Ratiming 1
converter 21LW1_ E i - Signal management E E
1 1 [N
1 [N} [N
optical Jfim i
1 [ (o]
i i i
[ — - I I L.
1 1
i |
' '
' RTS THD RXD '
4.2.3 ! !
PCB
copper-copper copper- PCB PCB
optical fiber
PCB
Hybridl )
Connection 1. PROFIBUS device --- Gonnection 2
i aat j !
I H 1 H . .
—{, —-_——t * e trigerring
Y g 25
b T ; :1\' (bit retiming)
= (- - . c- .
=] 1 1
8 (- L -
= 1 1 !
& {=-- g oo {=
3 { R L
g 24 gy OV 24 PE
= |optional aptlona !
- 1 connection) 1 1
B ]:E -4xI1IZIrlH‘ I il ﬁ{:\]
At - Q'QI/
1 1
P Rxd/Txd-P Rxd/Txd-N 1 "
Bus !
connection | PROFIBUS
i TED RTS RED i ( 1)
| ! ( 2)

4.2.3-1 : Hybrid connector with copper cable

* at 3..12ZMBit/s



24V PE conductor

male/female end . 24V
TD: Transmit Data Female contacts Male contacts
Supply into optical fiber
RD: Receive Data TD RD TD RD

Receive from optical fiber

1 = 24V, not connected
2 = 0V, corresponds to 1
3 = 0V, corresponds to 4

4 =24V, connected
Ootion PE

4.2.3-3 : Hybrid connector copper-optical fiber / cable end

Female contacts Male con-
RD TD tacts
RD D

TD: Transmit Data

Supply into optical fiber
RD: Receive Data

Receive from optical fiber

= 24V, not connected
= W ckorresponds to 1

1
2
3 = OV, cormesponds to 4
4 =24V, connacted

0

4.2.3-4 : Hybrid connector copper-optical fiber / device end



Male contacts Female contacts

B A B A

1 = 24V, not connected

2 = 0V, coresponds to 1
3 = 0OV, corresponds to 4
4 = 24V, connected
Option PE

4.2.3-5 : Hybrid connector copper-copper / cable end

Male contacts Female contacts

A B

1

1

|

1

1

1

b._|_.4

1 = 24V, not connected
2 = 0V, corresponds to 1
3 = 0V, corresponds to 4
4 = 24V, connected
Option PE

4.2.3-6 : Hybrid connector copper-copper / device end



Han Brid
Female insert
Device end

Han Brid
Male insert
Device end

4.2.3-7 : Device connection Hybrid connector

4.3 (RS -485) 4.3.1 RS-485
IP 65 5 wire hybrid
PROFIBUS (
24V)
24 Tee connector plate

Vv 6-pin 4.3.1-1
EN 50 170 ( )
(RS 485)

Pin no. |Signal Meaning

1 RxD/TxD-P *) | Receive / Transmit data P; B-line

2 Shield

3 PE

4 RxD/TxD-N *) | Receive / Transmit data- N; A-line

5 P24 Plus 24V electronics / encoder supply veoltage

B M24 Minus 24V electronics / encoder supply voltage

4.3.1-1 : Assignment of the 6-pin connector insert




B-line (red) — — A-line (green)

%
Shielding (PE)— 2 {7

[3@'

Z a4
7. 51— P24

PE— L M2

4.3.1-1 : Pin assignment of the connector insert for wiring of PROFIBUS data line

and supply voltage for electronics/encorder

Current carrying capacity

16 A max. at 40°C
12 A max. at 55°C

possible conductor sizes

flexible cables
e with ferrule 0.25 to 1.5 mm?
« without ferrule 0.25 to 2.5 mm?*

4.3.1-2 : Current carrying capacity and conductor sizes for connector insert

( )
VP (6) capacitive
390
B-line {3)
4.3.2
220
A-line (B) §
390 /
T PROFIBUS
DGND (5) 4.3.2-1)
4.3.1-2 : EN 50 170 PROFIBUS /

Cable Termination

PROFIBUS(  4.3.2-2)




L1 A

A1 IR I I Li-L4=100nH
L2

A2 mm I
L3 B

B1 [ L N
L4

Bz R L

4.3.1-3: Cable inductance Tee function
2-4)
/ PROFIBUS.( 4.3.2-3) -
DP / PROFIBUS .( 4.3.2-5)

PROFIBUS .( 4.3.

Powaer supply + _>
PROFIBUS-DPF/FMS

DP slave 1

DP slave 2

DF slave 3

IS  5-wire, shislded cable

4.3.2-1 : Power PROFIBUS




Power supply

DP slave 1
PROFIBUS-DP/FMS
DP slave 2
DP slave 3
S ®® 3-wira cable
e 2-wire, shielded cable
I 5-wire, shielded cable
4.3.2-2 : Power PROFIBUS
Powear supply
DP slavae 1
PROFIBUS-DP/FMS
DP slave 2
DP slave 3

*®®® 3-wire cable

—— 2-wire, shielded cable

4.3.2-3 : Power

PROFIBUS DP/FMS




Powar supply EEEEN II'I.I.

1 DP slave 1
| B | IJ

'I

a DP slave 2
EEER

‘ DP slave 3
HEEE 3.wire cable
— 2-wire, gshielded cable

PROFIBUS-DFIFMS

Power supply

Power supply

H\i

4.3.2-4: Power PROFIBUS

Pull off connector
with connector plate DP slave 1
Fower supply + I

PROFIBUS-DPIFMS Connector plate

are looped through

DP slave 2

DP slave 3

4.3.2-5: Power PROFIBUS




4.3.3 /

PG11 gland
(cable diameter 10mm max.)

Connector housing

Pluggable screw
terminal

»  for 2 xDC 24V
. bus termination

4.3.3-1 : Connector Assembly

...-,. EEN )
bl
w| o :
el — =
S '5 il
.a | [Pl 0
)
23,2
2.4
" =
[o= "
= - Screw
i M3.5 x
40

4.3.3-2 : Connector Cover (gland )



3340

|74
|E+I.I
I~ |
EXN w
vy - o Section A-A
{\Q % 35} # turned
=5 '
L ]
E'iﬂ?/’ =l | 24,1
rr .4
a
L__H . []
2 a0, % /i g1 24
R AR d%? X —=
= T il
[ |_._;:" LA Device end —=- = E -=— Connecior and
- _ ! Pan Wl ™, e
AEEE- VIR s = X
= < 3
i 5|4 o K g b2z
A W o == =l 1.1
= . 2 4 - ] = * e 15
A T -
_ [ L
o 3B |
ﬁ |*I.I
6.5,
|2+l.|5
|EW.I
25, 40,95
4.3.3-3 : Connector Plate
4.4 |EC 61158-2
IEC 61158-2 Tee (FD)
PROFIBUS Topology Tee, IP 65
Tee
("PROFIBUS -PA "
3 ).
Simple Multiple 4.4-1 Schematic
lee tee
connection fo the
PROFIBUS field devices
with IEC 61158-2
transmission technology
FD FD1||FD2||FD 3




4.4.1 M12

M12 ( /) IP65

Thread M12 x 1

View from the front
to male insert and pins
PIN PROFIBUS
1 == PA+
J 2 -> not connected
4 Positioning key 3 E’;‘i' »
4.4.1-1: Male female
- (
)y / pin 5
creepage
4.4.2 Tee
Tee shield M12
. Tee
shield M12
shield grounding
(grounding shielding
"PROFIBUS -PA
3 ).
4.4.3
IEC 61158-2

PROFIBUS

PROFIBUS
EEXi

View frorm the frant
to female insert and sockets

PIN PROFIBUS
1 = PA+

2 -» not connected
3 > PA-

4 -= Shield

o

Pasitioning key

(IEC 947-5-2 A coding)

Central socket is not
connected

IEC 61158-2
PROFIBUS

PA

PROFIBUS Network



l  Field
|
PLC, IPC, ... |
. 0 2 OK
|
|
e n. I
|
RS 485 I
. |
Segment coupler i I
or link H |
PROFIE | Bus terminator
Auxiliary 1
} -« o |
energy i
IEC 1158-2 I Bus tee
diract connaction
| o flald device
|
|
| o
| A0 2
4.4.3-1: PROFIBUS Network
PROFIBUS
( , Tee,
- Segment Coupler ) EEXxi
- Simple Multiple Tee
- Bus Terminators
- |[EC 61158-2 ("PROFIBUS -PA "

3 )

- (Tee )



