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1 Important comments 
 fast installation and start-up of the units described in this manual, we 

n is carefully read 

.1 Le al pr
1.1.1 Copyrigh

d 
which infringes the copyright provisions stipulated 

ical 
on-observance will entail 

the right of claims for damages. 

1.1.2 Personn
ailed in this manual is exclusively geared to specialists 

ed 

anufacturer declines all liability resulting from improper action and damage to 
arty products due to non-observance of the information contained 

1.1.3 Intended  
F h individual a  to work with a dedicated 
h e and softwa
framework of the possibiliti
hardware and/or softw  
exclusion of liability. 

To ensure
strongly recommend that the following information and explanatio
and adhered to. 

1 g inciples 
t 

This manual is copyrighted, together with all figures and illustrations containe
therein. Any use of this manual 
herein, is not permitted. Reproduction, translation and electronic and photo-techn
archiving and amendments require the written consent. N

el qualification 
The use of the product det
having qualifications in PLC programming, electrical specialists or persons instruct

y electrical specialists who are also familiar with the valid standards. The b
m
products and third p
in this manual. 

 use
or eac
ardwar

pplication, the components supplied are
re configuration. Modifications are only admitted within the 

es documented in the manuals. All other changes to the 
are and the non-conforming use of the components entail the
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1.2 Symbols 

 

Danger 
Always abide by this information to protect persons from injury.  

  

Warning 
Always abide by this information to prevent damage to the device. 

  

Attention 
Marginal conditions must always be observed to ensure smooth operation. 

 

ESD (Electrostatic Discharge) 
Warning of damage to the components by electrostatic discharg
precautionary measure for handling components at risk.  

e. Observe the 

  

Note 
Routines or advice for efficient use of the device and software optimization. 

  

M
References on additional literature, manuals, data sheets and INTERNET pages 

ore information 

 

nventions 
Italic Names of path and files are marked ita

i.e.:          C:\programs\ 
Italic Menu items are marked as bold italic  

1.3 Font Co
lic 

Save 
 

s are marked as bold with small capitals 
i.e.:          ENTER 

< > Keys are marked bold within angle brackets  
i.e.:          <F5> 

Courier Program code is printed with the font Courier. 
i.e.:          END_VAR 

 

1.4 Number Notation 

i.e.:          
\ A backslash between two names marks a sequence of menu

items 
i.e.:          File\New 

END Press button

Number Code Example Note 

Decimal 100 normal notation 

Hexadecimal 0x64 C notation 

Binary '100' 
'0110.0100' 

Within ', 
Nibble separated with dots 
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1.5 Safety Notes 

 

Attention 
Switch off the I/O-System

 
 prior to working on bus modules! 

 
contacts, the module in question is to be replaced, as its 

ed on a long-term basis. 

mponents are not resistant against materials having seeping and insulating 
. Belonging to this group of materials is: e.g. aerosols, silicones, 
es (found in some hand creams). 

 ruled o ppear in the component environment, 
nal meas

n of the co o an appropriate enclosure 
ng of the com with clean tools and materials. 

In the event of deformed 
functionality can no longer be ensur
 
The co
properties
triglycerid
 
If it cannot be ut that these materials a
then additio ures are to be taken:  
- installatio
- handli

mponents int
ponents only 

 

Attention 
ing of soiled co ly be done with ethyl alcohol and leather cloths. 

Thereby, the ESD informat garded. 

se any conta y may impair the functioning of the contact 
area.  

-SYSTEM an  open system. It must only be 
assembled in housing cal operation rooms. Access must only 

en via a key or  qualified personnel. 
 
The relevant valid and applicable standards and guidelines concerning the 
installation of switch boxes are to be observed.  

Clean ntacts may on
ion is to be re

 
Do not u ct spray. The spra

 
The I/O d its components are an

ectris, cabinets or in el
 tool to authorizedbe giv

 

 

ESD (Electrostatic Discharge) 
The modules are equipped with electronic components that may be destroyed by 
electrostatic discharge. When handling the modules, ensure that the environment 
(persons, workplace and packing) is well grounded. Avoid touching conductive 
components, e.g. gold contacts. 
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1.6 Scope 
This manual describes the fi
Coupler for PROFIBUS. 

eld bus independent I/O-SYSTEM with the Fieldbus 

Components 

ECO-coupler PROFIBUS 12 MBd 
 

1.7 Abbreviation 

Analog Input Module 

 

AO Analog Output Module 

AI 

DI Digital Input 

DO Digital Output 

I/O input/output 

ID Identifier 

PI Process Images 

PLC Programmable Logic Control 

RTS Running Time System

SM Special Module 

88-022349-01A October 2003 9
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2 I/O-SYSTEM 
2.1 I/O-Syste cription 

The I/O-SYSTEM is a modular, field e structure 
d s of an ECO f  64 connected 
fieldbu up the fieldbus 
n te

m Des
bus independent I/O system. Th

escribed here consist ieldbus coupler (1) and up to
s modules (2) for any kind of sig

ode. The end module (3) comple
nal. Together, these make 

s the node. 

PIO-400

+ +

E1 E2

DE DE

PIO-400

+ +

E3 E4

DE DE

+ +

PIO-XXX

E5 E6

AE AE

PIO-501

+ +

A1 A2

DA DA

PIO-501

+ +

A3 A4

DA DA

PIO-501

+ +

A5 A6

DA DA

PIO-501

+ +

A7 A8

DA DA

PIO-XXX

A9 A10

AA AA

+ +

PIO-602

+ +

PIO-602

+ +

PIO-602

+ + + +

PIO-XXX

E7 E8

AE AE

+ +

PIO-XXX

A11 A12

AA AA

+ +

PIO-XXX

E9 E10

AE AE

PIO-602

+ +

PIO-501

+ +

A13 A14

DA DA

PIO-600

1 32
 

Fig. 2-1: Fieldbus node

E s s , CANopen and DeviceNet 
are availa

T ieldb rface, electronics and a power supply 
terminal. The evant fieldbus. 
T ss the data of d make it available for the 
f ication. The 24 V s tegrated power 
s
The fieldbus coupler communicates bus.  

A r applications with digital I/O functions. Bus 
m l and analo nd special functions can be 
con mmunicati r and the bus 
m ia an interna

The I/O-SYSTEM has a clear port le cation, insertable 
m ullout group
s d wire conn . 

 

 

CO couplers for fieldbus system
ble.  

uch as PROFIBUS DP

he ECO coupler contains the f
fieldbus interface forms the

us inte
 physical interface to the rel

he electronics proce the bus modules an
ieldbus commun
upply terminal. 

ystem supply are fed in via the in

via the relevant field

t first the ECO coupler is concepted fo
odules for diverse digita g I/O functions a

nected as well. The co
odules is carried out v

on between the ECO couple
l bus. 

vel with LEDs the status indi
ini WSB markers and p

upplemented by a groun
 marker carriers. The 3-wire technology 
ection allows for direct sensor/actuator wiring
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2.2 Technical Data 
Mechanic 

Material Polycarbonate, Polyamide 6.6 

Dimensions Coupler 50 mm x 65* mm x 97 mm 

Dimensions I/O module, single m x 64* mm x 100 mm 12 m

Dimensions I/O module, double 24 mm x 64* mm x 100 mm 

Installation  DIN 35 withon  interlock 

modular by double featherkey-dovetail 

Mounting position any position 

Length of entire node  mm ≤ 831

Marking marking label type 247 8 
paper marking label 8 x 47

 and 24
 mm 

Wire range 

Wire range CAGE CLAMP® Co
0,08 mm² ... 2,5 mm

WG 28-14 
 – 9 mm Stripped length 

nnection  
² 

A
8

Contacts 

Power jumpers contacts blade/spring contact 
self-cleaning 

Current via power contacts max 10 A 

Voltage drop at Imax < 1 V/64 modules 

Data contacts slide contact, hard gold plated 
1,5µ, self-cleaning 

Climatic environmental conditions 

Operating temperatu . 55 °C re 0 °C ..

Storage temperature -20 °C ... +85 °C 

Re  % without condensation lative humidity 95

Re
su

acc. to IEC 60068-2-42 and IEC 60068-2-43  sistance to harmful 
bstances 

Special conditions Ensure that additional measures for 
components are taken, which are used in an 
environment involving: 
– dust, caustic vapors or gasses 
– ionization radiation. 

Mechanical strength 

Vi c. to IEC 60068-2-6 bration resistance ac

Shock resistance acc. to IEC 60068-2-27 

Free fall acc. to IEC 60068-2-32 
≤ 1m  (module in original packing) 

 * from upper edge of DIN 35 rail 
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Safe electrical isolation 

Air and creepage distance acc. to IEC 60664-1 

Degree of protection 

Degree of protection IP 20 

Electromagnetic compatibility* 

Directive Test values Strength 
class 

Evaluation 
criteria 

Immunity to interference acc. to EN 50082-2 (96) 

EN 61000-4-2 4kV/8kV (2/4) B 

EN 61000-4-3 10V/m 80% AM (3) A 

EN 61000-4-4 2kV (3/4) B 

EN 61000-4-6 10V/m 80% AM (3) A 

Emission of interference acc. to EN 50081-2 (94) Measuring 
distance 

Class 

EN 55011 30 dBµV/m (30m) A 

 37 dBµV/m   

Emission of interference acc. to EN 50081-1 (93) Measuring 
distance 

Class 

EN 55022 30 dBµV/m (10m) B 

 37 dBµV/m   

 

Range of 
application 

Required specification 
emission of interference 

Required specification 
immunity to interference 

Industrial areas EN 50081-2 : 1993 EN 50082-2 : 1996 

Residential areas EN 50081-1 : 1993*) EN 50082-1 : 1992 

*) The I/O-System meets the requirements on emission of interference in residential 
areas with the fieldbus coupler for: 

  CANopen 

 DeviceNet 

PIO-337 

PIO-306 
 With a special permit, the I/O-System can also be implemented with other 

fieldbus couplers in residential areas (housing, commercial and business areas, 
small-scale enterprises). The special permit can be obtained from an authority or 
inspection office. In Germany, the Federal Office for Post and 
Telecommunications and its branch offices issues the permit. 

 It is possible to use other field bus couplers under certain boundary conditions. 
Please contact the manufacturer. 
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Maximum power dissipation of the components 

Bus modules 0,8 W / bus terminal (total power dissipation, 
system/field) 

ECO Fieldbus coupler er  2,0 W / coupl
 

Warning 
The power dissipation of all installed components must not exceed the maximum 
conductible power of the housing (cabinet). 
When dimensioning the housing, care is to be taken that even under high external 
temperatures, the temperature inside the housing does not exceed the permissible 
ambient temperature of 55 °C. 
 

  

88-022349-01A October 2003 13
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Dimensions 

 

Side view Dimensions in mm

Fig. 2-2: Dimensions 
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2.3 Manufacturing Number 
number is part of the lateral marking on the component.  The manufacturing 

PIO

Manufacturing Num

Year Software Hardware
 

ig. 2-3: Manufacturing Number 

The manufacturing number consists of the production week and year, the software 
version (if available), the hardware version of the component, the firmware loader (if 
available) and further internal information for the  
manufacturer. 

The production number is also printed on the cover of the configuration and 
programming interface of the fieldbus coupler. 

2.4 Storage, Assembly and Transport 
Wherever possible, the components are to be stored in their original packaging. 
Likewise, the original packaging provides optimal protection during transport. 

When assembling or repacking the components, the contacts must not be soiled or 
damaged. The components must be stored and transported in appropriate 
containers/packaging. Thereby, the ESD information is to be regarded. 

Statically shielded transport bags with metal coatings are to be used for the transport 
of open components for which soiling with amine, amide and silicone has been ruled 
out, e.g. 3M 1900E. 

ber

Calendar
week version version

F
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2.5 Mechanical Setup 
2.5.1 Installation Position 

 

Along with horizontal and vertical installation, all other installation positions are 
allowed. 

Attention 
In the case of vertical assembly, an end stop has to be mounted as an addition

 
al 

safeguard against slipping. 
 

nsion 
 maximum total expansion of a node is calculated as follows: 

2.5.2 Total Expa
The

Quantity Width Components 

1 50 mm ECO coupler   

64
- inputs / outputs 

 12 mm bus modules  

– power supply modules 
- etc. 

1 12 mm end module 

sum 830 mm  
 

  

Warning 
The maximal total expansion of a node must not exceed 830 mm. 
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2.5.3 Assembly onto Carrier Rail 
Carrier Rail Properties 

All I/O-System components can be snapped directly onto a carrier rail  in accordance 
with the European standard EN 50022 (DIN 35). 

Carrier rails have different mechanical and electrical properties. For the optimal I/O-
System setup on a carrier rail, certain guidelines must be observed: 

• The material must be non-corrosive. 

• Most components have a contact to the carrier rail to ground electro-magnetic 
disturbances. In order to avoid corrosion, this tin-plated carrier rail contact must 

 of the carrier rail which generates a 
.5 V (saline solution of 0.3% at 20°C) . 

e I/O-

 points (every 20 cm) should be used in order to prevent bending and 
twisting (torsion). 

 the carrier rail must not be altered in order to secure the safe 
onents. In particular, when shortening or mounting  the carrier 

the profile of the carrier rail. For 

2.5.4 Spacing 

not form a galvanic cell with the material
differential voltage above 0

• The carrier rail must optimally support the EMC measures integrated into th
System and the shielding of the bus module connections. 

• A sufficiently stable carrier rail should be selected and, if necessary, several 
mounting

• The geometry of
hold of the comp
rail, it must not be crushed or bent.. 

• The base of the I/O components extends into 
carrier rails with a height of 7.5 mm, mounting points are to be riveted under the 
node in the carrier rail (slotted head captive screws or blind rivets). 

 
The spacing between adjacent components, cable conduits, casing and frame sides 
must be maintained for the complete field bus node. 

 
Fig. 2-4: Spacing 

The spacing creates room for heat transfer, installation or wiring. The spacing to 
cable conduits also prevents conducted electromagnetic interferences from 
influencing the operation. 

88-022349-01A October 2003 17



 PIO Parker I/O-System
 

2.5.5 Plugging and Removal of the Components 

 

Warning 
Before work is done on the components, the voltage supply must be turned off. 

In order to safeguard the ECO coupler from jamming, it should be fixed onto the 
carrier rail with the locking disc To do so, push on the upper groove of the locking 
disc using a screwdriver. 

To pull out the fieldbus coupler, release the locking disc by pressing on the bottom 
groove with a screwdriver and then pulling the orange colored unlocking lug. 

 

fix
loosen

Release lug

locking disc

 
Fig. 2-5: Coupler and unlocking lug 

It is also possible to release an individual I/O module from the unit by pulling an 
unlocking lug. 

 
Fig. 2-6: removing bus terminal 

 

Danger 
Ensure that an interruption of the PE will not result in a condition which could 
endanger a person or equipment! 
For planning the ring feeding of the ground wire, please see chapter "Grounding 
Protection“ 
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2.5.6 Assembly Sequence 
e 

 
ly seated on the 

nstalling. 

ing to the project planning. Errors in the planning of the node in terms of 

 

All I/O-System components can be snapped directly on a carrier rail  in accordanc
with the European standard EN 50022 (DIN 35). 

The reliable positioning and connection is made using a tongue and groove system.
Due to the automatic locking, the individual components are secure
rail after i

Starting with the ECO coupler, the bus modules are assembled adjacent to each 
other accord
the potential groups (connection via the power contacts) are recognized, as the bus 
modules with power contacts (male contacts) cannot be linked to bus modules with 
fewer power contacts. 

 

Attention 
Always link the bus modules with the ECO coupler, and always plug from above. 

 

Warning 

 
Never plug bus modules from the direction of the end terminal. A ground wire power 
contact, which is inserted into a terminal without contacts, e.g. a 4-channel digital 
input module, has a decreased air and creepage distance to the neighboring 
contact. 
Always terminate the fieldbus node with an end module. 
 

2.5.7 Internal Bus / Data Contacts 
Communication between the ECO coupler and the bus modules as well as the I/O-
System supply of the bus modules is carried out via the internal bus. It is comprised 
of 6 data contacts,  which are available as self-cleaning gold spring contacts. 

 
Fig. 2-7: Data contacts 

  

Warning 
Do not touch the gold spring contacts on the I/O Modules in order to avoid soiling or 
scratching! 
 

 

ESD (Electrostatic Discharge) 
The modules are equipped with electronic components that may be destroyed by 
electrostatic discharge. When handling the modules, ensure that the environment 
(persons, workplace and packing) is well grounded. Avoid touching conductive 
components, e.g. gold contacts. 
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 PIO Parker I/O-System
 

2.5.8 Power Contacts 
Self-cleaning power contacts , are situated on the side of the components which 

. 

 

further conduct the supply voltage for the field side. These contacts come as 
touchproof spring contacts on the right side of the coupler and the bus module. As 
fitting counterparts the module has male contacts on the left side

 

Danger 
The power contacts are sharp-edged. Handle the module carefully to prevent injury.

 

Attention 
Please take into consideration that some bus modules have no or only a few power 
jumper contacts. The design of some modules does not allow them to be physically 
assembled in rows, as the grooves for the male contacts are closed at the top. 

 

 
Fig. 2-8: Example for the arrangement of power contacts 
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2.5.9 Wire Connection 
 components have CAGE CLAMP® connections.  

® e–stranded 

All

The CAGE CLAMP  connection is appropriate for solid, stranded and fin
conductors. Each clamping unit accommodates one conductor. 

 
Fig. 2-9: CAGE CLAMP® Connection 

The operating tool is inserted into the opening above the connection. This opens the 
CAGE CLAMP®. Subsequently the conductor can be inserted into the opening. After 
removing the operating tool, the conductor is safely clamped. 

More than one conductor per connection is not permissible. If several conductors 
have to be made at one connection point, then they should be made away from the 
connection point using Terminal Blocks. The terminal blocks may be jumpered 
together and a single wire brought back to the I/Omodule connection point. 

 

Attention 

 
If it is unavoidable to jointly connect 2 conductors, then a ferrule must be used to join 
the wires together. 

 each  

Ferrule: 
 Length    8 mm 
 Nominal cross sectionmax. 1 mm2 for 2 conductors with 0.5 mm2
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2.6 Power Supply 
2.6.1 Isolation 

onal voltage for the fieldbus interface. 

• Electronics of the couplers and the bus modules (internal bus). 

• All bus modules have an electrical isolation between the electronics (internal bus, 
logic) and the field electronics. Some analog input modules have each channel 
electrically isolated, please see catalog. 

Within the fieldbus node, there are three electrically isolated potentials. 

• Operati

per module

per channel

Potential of the system supply
Electrical isolation
to the field level

Potentials
in the field level

otential
bus interface

ation

P
Field  

 Fig. 2-10: Isol

Attention 
The ground wire connection must be present in each group.  In order that all 

 functions are maintained under all circumstances, it is 

aranteed for all connected field devices. 

the potential group. 

  protective conductor
recommended that a ground wire be connected at the beginning and end of a 
potential group. (ring format, please see chapter Grounding Protection"). Thus, if a 
bus module comes loose from the node during servicing, then the protective 
conductor connection is still gu
When using a joint power supply unit for the 24 V system supply and the 24 V field 
supply, the electrical isolation between the internal bus and the field level is 
eliminated for 
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2.6.2 System S
Connection 

The I/O-SYSTEM requires upply (-15% or +20 %). 
ge 

upply 

 a 24 V direct current system s
The power supply is provided via the coupler. The voltage supply is reverse volta
protected. 

 system-supply

 
Fig. 2-11: System Supply 

The direct current supplies components, e.g. ECO coupler  
electroni fieldbus interfa  
voltage). The 5 V system v upply. 

Alignment 
  ndation 

all internal I/O-System 
cs, ce and bus modules via the internal bus (5 V system

oltage is electrically connected to the 24 V system s

 

Recomme
A stable network supply cannot be taken for granted always and everywhere. 
Therefore, regulated power supply units should be used in order to guarantee the 

 of the supply voltage. quality

The supply capacity of the ECO coupler can be taken from the technical data of the 
components. 

Internal current consumption *) Current consumption via system voltage: 
5 V for electronics of the bus modules and ECO 
coupler 

Residual current for bus 
terminals *)

Available current for the bus modules. See 
technical data ECO coupler. 
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Example ECO coupler:  
internal current consumption : 350 mA at 5V 
residual current for bus modules : 650 mA at 5V 

digital output modules (PIO-530) and 14 digital input 
modules (PIO-430). 

 Current consumption: 
16*25 mA = 400 mA 
14*17 mA = 238 mA 
Sum : 638 mA 

 The coupler can provide 638 mA (max. 650 mA) for the 
bus modules. 

 

The maximum input current of the 24 V system supply is 260 mA. The exact electrical 
consumption (I(24 V)) can be determined with the following formulas:  

ECO Coupler  

I(5 V) total. = Sum of all the internal current consumption of the 
connected bus modules 
+ internal current consumption of the ECO coupler 

  

I(5 V) total. = Sum of all the internal current consumptions of the 
connected bus modules 

 

Input current m I(24 V) = 5 V / 24 V * I(5 V) total. / η 

inal load) 

 

sum I(5V) total : 1000 mA at 5V 
The internal current consumption is indicated in the technical data for each bus 
terminal. In order to determine the overall requirement, add together the values of all 
bus modules in the node. 

Example: A node with a PROFIBUS ECO Coupler consists of 16 

 η = 0.80 (at nom
 

 

Note 
If the electrical consumption of the power supply point for the 24 V-system supply 
exceeds 260 mA for the ECO coupler, then the cause may be an improperly aligned
node or a defect. 

 

During the test, all outputs must be active. 
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2.6.3 Field Supply 
Connection 

ctly connected to the relevant channel of the bus 
ctor connection technology. The bus module supplies power to 

quire 

s field side power. The connections are linked in pairs 

Sensors and actuators can be dire
module in 1-/4 condu
the sensors and actuators. The input and output drivers of some bus modules re
the field side supply voltage. 

Power supply modules provide
with a power contact.  

PIOPIO

Field supply

Protective
conductor

Power jumper
contacts
Potential distribution to

pply voltage for the field side is automatically passed to the next module via 
wer jumper contacts when assembling the bus modules . 

asis. 

contacts  is disrupted. From there a new power supply occurs which may also contain 
ial. 

 

adjacent I/O modules  
Fig. 2-12: Field Supply (Sensor / Actuator) 

The su
the po

The current load of the power contacts must not exceed 10 A on a continual b
The current load capacity between two connection terminals is identical to the load 
capacity of the connection wires.  

By inserting an additional power supply module, the field supply via the power 

a new voltage potent

 

Attention 
Some bu
function

s modules have no or very few power contacts (depending on the I/O 
). Due to this, the passing through of the relevant potential is disrupted. If a 

field supply is required for subsequent bus modules, then a power supply module 
must be used.  
Note the data sheets of the bus modules. 
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2.6.4 Power Supply Unit 
The I/O-SYSTEM requires a 24 V direct current system supply with a maximum 
deviation of -15% or +20 %. 

  Recommendation 
A stable network supply cannot be taken for granted always and everywhere. 
Therefore, regulated power supply units should be used in order to guarantee the 
quality of the supply voltage. 

A buffer (200 µF per 1 A current load) should be provided for brief voltage dips. The 
I/O system buffers for approx. 1 ms. 

The electrical requirement for the field supply is to be determined individually for each 
power supply point. Thereby all loads through the field devices and bus modules 
should be considered. The field supply as well influences the bus modules, as the 
inputs and outputs of some bus modules require the voltage of the field supply. 

  

Note 
The system supply and the field supply should be isolated in order to ensure bus 
operation in the event of short circuits on the actuator side. 
 

2.7 Grounding 
2.7.1 Grounding the DIN Rail 
Framework Assembly 

When setting up the framework, the carrier rail must be screwed together with the 
electrically conducting cabinet or housing frame. The framework or the housing must 
be grounded. The electronic connection is established via the screw. Thus, the carrier 

 

rail is grounded. 

Attention 
Care must be taken to ensure the flawless electrical connection between the carrier 
rail and the frame or housing in order to guarantee sufficient grounding. 
 

y 

 

Insulated Assembl
Insulated assembly has been achieved when there is constructively no direct 
conduction connection between the cabinet frame or machine parts and the carrier 
rail. Here the earth must be set up via an electrical conductor.  

The connected grounding conductor should have a cross section of at least 4 mm2. 

  Recommendation 
The optimal insulated setup is a metallic assembly plate with grounding connection 
with an electrical conductive link with the carrier rail. 
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2.7.2 Grounding Function 
The grounding function increases the resistance against disturbances from electro-
magnetic interferences. Some components in the I/O system have a carrier rail 
contact that dissipates electro-magnetic disturbances to the carrier rail. 

PIO

 
Fig. 2-13: Carrier rail contact 

 

Attention 
Care must be taken to ensure the direct electrical connection between the carrier rail 
contact and the carrier rail. 
The carrier rail must be grounded. 
For information on carrier rail properties, please see chapter "Carrier Rail Properties".
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2.7.3 Grounding Protection 
F
th

or the field side, the ground wire is connected to the lowest connection terminals of 
e power supply module. The ground connection is then connected to the next 

module via the Power Jumper Contact (PJC). If the bus module has the lower power 
jumper contact, then the ground wire connection of the field devices can be directly 
connected to the lower connection terminals of the bus module. 

 

Attention 
Should the ground conductor connection of the power jumper contacts wit
node become disrupted, e.g. due to a 4-channel bus te
will need to be re-established. 

hin the 
rminal, the ground connection 

The ring feeding of the grounding potential will increase the I/O-System safety. When
one bus module is removed from the group, the grounding connection will remain 
intact.  

 

 

he ring feeding method has the grounding conductor connected to the beginning 
ch potential group. 

T
and end of ea

 
Fig. 2-14: Ring-feeding 
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2.8 Shielding (Screening) 

a and signal conductors reduces electromagnetic interference 
ignal quality. Measurement errors, data transmission errors 

 

2.8.1 General 
The shielding of the dat
thereby increasing the s
and even disturbances caused by overvoltage can be avoided. 

 

Attention 
Constant shielding is absolutely required in order to ensure the technical 
specifications in terms of the measurement accuracy. 
The data and signal conductors should be separated from all high-voltage cables. 
The c le shield should be potential. With this, incoming disturbances can be easily ab
diverted. 
The shielding should be placed over the entrance of the cabinet or housing in order 
to already repel disturbances at the entrance. 
 

2.8.2 Bus Conductors 
The shielding of the bus conductor is described in the relevant assembly guideline of 
the bus system. 

 

2.8.3 Signal Conductors 
Bus modules for most analog signals along with many of the interface bus modules 
include a connection for the shield. 

 

2.9 Assembly Guidelines / Standards 
DIN 60204,  Electrical equipping of machines 

DIN EN 50178  Equipping of high-voltage systems with electronic 
components  (replacement for VDE 0160) 

EN 60439 Low voltage – switch box combinatio 
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3 Fieldbus Coupler 
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tem.......................................................................................... 34 
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43 
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Diagnostics .................................................................................................... 55 
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3.1.1 Description..................................................................................................... 30 
3.1.2 Hardware .......................................................................................................
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3.1.4 Process Image............................................................................................... 35 
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3.1.8 Configuration of I/O Modules........................................................................
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3.1.11 Fault Behavior ............................................................................................... 68
3.1.12 Technical Data............................................................................................
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3.1.1 Description 
 

In the initialization phase, the Fieldbus Coupler determines the physical structure of 
the node and creates a process image with all inputs and outputs. I/O modules with a 
bit width smaller than 8 can be combined to form one byte in order to optimize the 
address space. 

In addition the possibility exists to deactivate projected I/O modules. In this manner 
the physical structure of the node can be individually designed with regard to the 
peripheral signals, without undertaking any changes to an already existing control 
application. This is done by correspondingly configuring the modules with the aid of 
the software configuration tool (for instance, COM PROFIBUS, STEP7, ProfiMap, 
etc.) 

The diagnostics feature is based on an identification and channel based diagnostics 
in accordance with EN 50170 (PROFIBUS). Thus it is not necessary to program 
modules for the evaluation of manufacturer specific diagnostics information. 

• Process data length 
Max. 32 byte input process image 
Max. 32 byte output process image 

n of transmission speed on the PROFIBUS from 9.6 kBd to 

te value for each channel 

b 9 pole bus connection 

The Fieldbus Coupler maps the peripheral data of all I/O modules in the I/O-SYSTEM
on PROFIBUS DP. 

• Automatic recognitio
12 MBd 

• All I/O modules from theI/O-SYSTEM are supported 

• Process image can accept virtual placeholders for future expansion 

• Configurable substitu

• D-Su
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3.1.2 Hardware  
View 

PROFIBUS
RUN
BF
DIA
BUS
I/O

01 02 03 04

S
24
upply

V
0V

Data contacts

Status indication
-Fieldbus
-Fieldbus node

Fieldbus
connection
D-Sub

DIP switch

Marking area

Address

Configuration
interface

 
Fig. 3-1: Fieldbus ECO-Coupler  PROFIBUS DP 

y module with internal system supply module for the system supply. 

• Fieldbus interface with the bus connection 

 (binary) 

s (internal bus) and the fieldbus 
e 

The Fieldbus Coupler comprises of: 

• Suppl

• DIP switch for the node address

• Display elements (LED's) for status display of the operation, the bus 
communication, the operating voltages as well as for fault messages and 
diagnostics 

• Configuration Interface 

• Electronics for communication with the I/O module
interfac
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Device Supply 
The supply is made via terminal bocks with CAGE CLAMP® connection. The device 
supply is intended both for the I/O-System and the field units. 

24 V

PIO-343

10 nF

10 nF
24 V

5 V

5 V
0 V

1 / 2

3 / 4

1 2 3 4

24 V 0 V

I/O Modules

Fieldbus
Interface

 

 
he electronics and the connected I/O modules.  

The fieldbus interface is supplied with electrically isolated voltage from the internal 

Fieldbus Connection 
The PROFIBUS interface is designed as a D-Sub connection in accordance with the 
US Standard EIA RS 485 for cable linked data transmission. 

Fig. 3-2: Device supply 

The integrated internal system supply module generates the necessary voltage to
supply t

system supply module. 

 
Fig. 3-3: Bus connection, D-Sub female connector 

Pin Signal Description  

3 RxD(TxD)-P Transmit (receive) signal 

4 RTS Ready To Send 

5 GND Supply ground (earth) 

6 Vcc Voltage supply 

8 RxD(TxD) N Transmit (receive) signal 
 

The electrical isolation between the fieldbus system and the electronics is achieved 
by means of DC/DC converters and optocouplers located in the fieldbus interface. 

The fieldbus connection point is designed to permit the node to fit into an 80 mm high 
switch box once connected. 
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Display Elements 
The ope
(LED). 

rating condition of the Fieldbus Coupler or node is signaled via light diodes 

 
Fig. 3-4: Display elements PIO-343 

LED Color Meaning 

RUN green The RUN-LED indicates to the operator if the Fieldbus 
Coupler is correctly initialized. 

BF red The BF-LED indicates whether the communication functions 
via the PROFIBUS. 

DIA red The DIA-LED indicates external diagnostics. The signa
is not supported by all devices. 

ling 

BUS red The BUS-LED signals a projecting fault. 

IO red / green The I/O-LED indicates th
/ orange 

e operation of the node and signals 
faults encountered. 

 

Node Address 
The node address (decimal) is determined using two rotary switches on the electronic 
module. 

 
Fig. 3-5: Setting the node address 

The binary significance of the individual DIP switches increases according to the 
switch number, i.e. the module ID 1 is set by DIP1 = ON, the module ID 8 by 
DIP4 = ON, etc. 

The binary value (20–27) of the dip switches increases from switch 1 to switch 8, a 
logic 1 being represented by “ON“. 

Address DIP8 DIP7 DIP6 DIP5 DIP4 DIP3 DIP2 DIP1 

0  - OFF OFF OFF OFF OFF OFF OFF 

1*) - OFF OFF OFF OFF OFF OFF ON 

2 - OFF OFF OFF OFF OFF ON OFF 

:         

127 - ON ON ON ON ON ON ON 
*) default setting         

 

Node addresses between 0 and 127 can be set. 
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If an invalid address is set, the coupler adopts the address that has been assigned 

Configuration In
 interface used for the communication or for firmware upload is 

via Set_Slave_Address. This address is stored in the power fail safe EEPROM. The 
default address is 126. 

The node address is saved in the Fieldbus Coupler after switching on the device 
(initialization phase). Adjustments of the switch have no effect during operation. 

terface 
The configuration
located behind the cover flap. 

open

Configuration
interface

flap

 
ig. 3-6: Configuration interface 

3.1.3 Operatin
nce the node is configured in the software, the node address is set and the node is 
red properly, the power can be applied. 

g on the supply voltage, the coupler performs a self-test of all of the 
ctions, the I/O module and the fieldbus interface. If the power supply is 

/O-LED is green. Following this the I/O modules and the 
s determined, whereby an internal list is generated. This list 

cludes an input and an output area on wh represented th s RAM of the 

 the event of a fault the Coupler changes to the "Stop" condition. The I/O-LED 
ashes red. After a fault free start up the Coupler changes to the "Fieldbus start" 

tus. 

F

g System 
O
wi

After switchin
device fun
working correctly the I
present configuration i
in ich is e fieldbu
protocol chip. 

In
fl
sta

 
Fig. 3-7: Operating system PIO-343 

 

88-022349-01A October 2003 35



 PIO Parker I/O-System
 

3.1.4 Process Image 
Local Process I

 Coupler recognizes all I/O modules plugged into the node 
hich supply or wait for data (data width/bit width > 0). Both ana igital I/O 
odules can be used in the same node.  

mage 
After switching on, the
w
m

log and d

Note 
For the number of input and output bits or bytes of the individual I/O module please 

r to the corresponding I/O module description.   refe

The Coupler produces an internal process image from the data width and the type of 
I/O module as well as the position of the I/O modules in the node. It is divided into an 

ta area.  

Allocation of the Input and Output Data 
 is e changed via the PROFIBUS master. A maximum of 32 bytes 

f data is transmitted from the master to the Coupler or from the node to the output 
ata. The Coupler responds by returning a maximum of 32 bytes input data to the 

ster. 

re configured according to their position in the node. The information 
possible modules is contained in the GSD files. 

input and an output da

The process data x
o
d
ma

Modules a
covering the 

 
Fig. 3-8: Allocation of the input and output data 
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Process Images of the I/O-Modules with PROFIBUS-DP 
and output data of the digital modules are mapped to the Profibus bit by bit. 

The configuration of the node determines whether each module occupies a byte or 
les is grouped in one byte. 

ta of the analog modules (D0...Dn) are mapped via bytes. 
 addition to data bytes, specialty modules ( r modules, puls output 

o send Status Bytes (S) to the Master or receive Control Bytes (C) 

ation of the coupler, the status, control and data bytes of 
e byte-oriented modules ar otorola or in the Int t. 

 

The input 

the data of several modu
The input and output da
In counte e width 
module, etc.) als
from the Master. 
Depending on the configur
th e sent in the M el forma

Note 
For the number of input an e individual I/O module ease 

 corresponding odule description.  
d output bits or bytes of th s pl

refer to the I/O m
 

2 DI I/O-Module
PIO-400, 

s 

Process Image [bit] 

 Input Output 

PROFIBUS-DP  0 2
 

4 DI I/O-Modules 
-402 PIO

Process Image [bit] 

 Input Output 

PROFIBUS-DP 4 0 
 

8 DI I/O-Module
IO-430 

s 
P

Process Image [bit] 

 Input Output 

PROFIBUS-DP 0 8 
 

2 DO I/O-Modules 
IO-501 P

Process Image [bit] 

 Input Output 

PROFIBUS-DP 0 2 
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4 DO I/O-Modules 
PIO-504 

Process Image [bit] 

 Input Output 

PROFIBUS-DP 0 4 
 

8 DO I/O-Modules 
PIO-530 

Process Image [bit] 

  Input Output 

PROFIBUS-DP  0 8 
 

2 AI I/O-Modules 
PIO-480 

Process Image [byte] 

 Input Output 

PROFIBUS-DP 4 0 

PROFIBUS-DP Mapping 

MOTOROLA INTEL  

Input Output Input Output 

D1 - - D0 C

D0 - D1 - 

hannel 1 

D3 - D2 - Channel 2 

D2 - D3 - 
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4 AI I/O-Modules 
PIO-468 

Process Image [byte] 

 Input Output 

P U -DP 8 0 ROFIB S

P O BU -  M p gR FI S DP a pin  

MO INTEL TOROLA  

p  Input Output In ut Output 

D1 - D0 - Channel 1 

D0 - D1 - 

D3 - D2 - Channel 

D2 - D3 - 

2 

D5 - D4 - Channel 

D4 - D5 - 

3 

D7 - D6 - Channel 4 

D6 - D7 - 
 

2 AO I/O-Modules 
PIO-550, PIO-552 

Process Image [byte] 

 Input Output 

PROFIBUS-DP 0 4 

P S-DROFIBU P Mapping 

MOTOROLA INTEL  

utput Input O Input Output 

- D1 - D0 Channel 1 

- D1 - D0 

- D3 - D2 Channel 2 

- D2 - D3 
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3.1.5  Configuration 

of the Fieldbus Coupler and I/O modules. 

The Fieldbus Coupler or the process data channel is to be configured on the first 
slot.The other slots are configured in accordance with the physical placement of the 
I/O modules. Here only I/O modules with process data are relevant. 

There are one or two entries in the hardware cataloge for each I/O module.  
The module appear as PIO-xyz ..., for example PIO-400  2 DI/24 V DC/3.0 ms. 

For all binary modules an additional entry is made, *PIO-xyz .... When using this 
notation the Coupler adds the binary information to the current module in a byte 
which was previously opened with PIO-xyz .... The use of a „*“ module is only 
permitted when the number of channels is less than or equal to the remaining bits in 
the previously opened byte. The binary I/O modules combined in a byte can be 

 i.e. binary I/O modules with a different signal type or 
lso byte orientated I/O modules can be combined. 

The configuration of the node is performed in accordance with the physical placement 

arranged at separate locations,
a

GSD Files 
Under PROFIBU  DP, the modu defined b nufac e 
form of a GSD file (unit basic data). 

Structure, co ing of this uni ata are standa zed and ma
available to the user allowin sing D files of various 
manufacture

S les features are y the ma turers in th

ntent and cod t basic d rdi de 
g for optional DP slaves u the GS

rs. 

  

Further information 
The PNO p rmation about th GSD files of all listed manufacturersrovides info e . 
GSD and s for the  modu  available u der ymbol files  configuration of the I/O les are n
the order number PIO-910 on disks or  the PARKER INTERNET page. from
http://www.wago.com 

GSD file fo ule PIO-343 r I/O-Mod PARKERB757.GSD 
 

Th SD fil  the d the nding settings 
transmitted. cessary inputs andling steps p efer to the software 
user manual

e G e is read by configuration software an  correspo
 For the ne and h lease r
s. 
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Identification Bytes 
The identifi contain inform about the design and structure 
module inp uts. For the conf uration, each I/O module, or each
is allocated tion (module). 

cation bytes ation of the 
uts and outp ig  channel 
 an identifica

Bit Meaning 

7 6 5 4 3 2 1 0  

        
0
0
1
...
1 

  
0
1
0
...
1 

Data length 
1 byte or word 
2 bytes or words 

s  

    
0 

  
0

0 0
0 0
...
1 

...
1 

3 bytes or word
... 
16 bytes or words 

   
0 
0 
1 
1 

  Input and output 
format

Input

   
0 
1 
0 
1 

spec. identification s 
 

Output 
Input and output 

  

1 

   

1 = W structure 
0 

   Format 
0 = Byte structure 

ord 

 
0
1 

   ver 

Total length 
 

    Consistence o
Byte or word 

 

This inform d in the GSD file. During configuring t  I/O modul
selected in a with the article number using the configuration software i  the 
ha are ca

 

odules are compiled in the table to make things simpler. 

ation is save
ccordance 

he e is 
n

rdw taloge. 

M

Module Description Example 

Module Configuration of I/O modules PIO-400  2 DI/24 V DC/3.0 ms 

*-Module Configuration of digital I/O 
modules. 

Binary data is mapped to a byte 
that has already been started by 
“Module”. 

*PIO-400  2 DI/24 V DC/3.0 ms 
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Example 
The allocation of a fieldbus node with a Coupler and 17 I/O modules is shown below.  

402

DI DI DI DI AI AI DO DO AO AO AI AI AI AIDI DI

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
DO DO DO DO DO DO AO AO DO DO

402 402 504480 602 504 504 504504 602602 600550 550480 480 504

PROFIBUS

602

18

 

Fig. 3-9: Example applica

 

tion 

I/O modules PI Master * No. 

 

Module 
Identification Inputs Outputs 

1 Potential supply Potential supply --- --- 

Digital input PIO-402  4 DI/24 V DC/3.0 ms EB13.0  

Digital input 0x10  EB13.1 

Digital input  EB13.2  

2 

Digital input  EB13.3  

Digital input DC/*PIO-402  4 DI/24 V
ms 

 3.0 EB12.4  

Digital input 0x00 EB12.5  

Digital input  EB12.6  

3 

Digital input  EB12.7  

Digital input PIO-402  4 DI/24 V DC/3.  0 ms EB13.0 

Digital input 0x10 EB13.1  

Digital input   EB13.2 

4 

Digital input  EB13.3  

Analog input EW0  PIO-452  2 AI/0-20 mA/diff. 

PIO-480 ? 

5 

Analog input 1 EW2  0x5

6 Potential supply Potential supply --- --- 

Digital output PIO-504  4 DO/24 V DC/0.5 A  AB8.0 

Digital output 0x20  AB8.1 

Digital output   AB8.2 

7 

Digital output   AB8.3 

Digital output *PIO-504  4 DO/24 V DC/0.5 
A 

 AB8.4 

Digital output 0x00  AB8.5 

Digital output   AB8.6 

8 

Digital output   AB8.7 

 

I/O modules PI Master * No. 

 

Module 
Identification Inputs Outputs 
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Digital output PIO-504  4 DO/24 V DC/0.5 A  AB9.0 

Digital output 0x20  AB9.1 

9 

Digital output   AB9.2 

Digital output   AB9.3 

Digital output *PIO-504  AB9.4  4 DO/24 V DC/0.5 
A 

Digital output 0x00  AB9.5 

Digital output  AB9.6  

10 

Digital output   AB9.7 

11 Potential su l supply --- --- pply Potentia

Analog ou AW0 tput PIO-550  2 AO/0-10 V  12 

Analog ou  AW2 tput 0x61 

Analog inp t PI  u O-452  2 AI/0-20 mA/diff. EW4 13 

Analog inp t EW6  u 0x51 

Analog ou t  AW4 tpu PIO-550  2 AO/0-10 V 14 

Analog ou t  AW6 tpu 0x61 

Analog input PIO-45 EW8  2  2 AI/0-20 mA/diff. 15 

Analog inp EW10  ut 0x51 

16 ntial su y --- --- Pote ppl Potential supply 

Digital out  PIO  AB10.0 put -504  4 DO/24 V DC/0.5 A 

Digital out   AB10.1 put 0x20 

Digital out  AB10.2 put  

17 

igital out AB10.3 D put   

18 d modu odule --- --- En le End m

* The ma addresses listed he allocation of the 
cess d  given e mas

ster  in the table correspond to t
pro ata  in th ter configuration. 
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3.1.6 Configuring the Coupler 
Before a data exchange is possible between the master and slaves, configuring the
coupler is necessary. 

The extended parameters (extended User_Prm_Data) is available as a selectable 
text in the configuration programs using the GSD files. 

 

Description Value  Meaning 
Restart the internal bus after  
a fault 

Restart of the internal bus following a fault, 
s missing termina odule, such a tion m

 POWER ON RESET*) terruption of the odule supply after in I/O m
 AUTORESET immediately after overcoming I/O module 

fault 
I/O module diagnostics  The formatio

diagnostics capable I/O modules, 
which the diagnostics is released are 

diagnostics in n about all 
th wi

 released*) transferred to PROFIBUS DP ma r ste
 lock not transferred to PROFIBUS DP master 
Process value display uble word orientated process 

sferred to the PROFIBUS DP 
 Word or do

data is tran
master in: 

 INTEL „Little Endian Format“  
 MOTOROLA*) „Big Endian Format“ 
Behavior in case of a 

ROFIBUS DP fault 
  the case of a fault with the 

ROFIBUS DP communication the status 
utput periphery can be 

influenced in various manners: 

P
In
P
of the inserted o

 Stop internal bus 
transmission 

the process data exchange of the internal 
bus is stopped, all outputs drop out after a 
module specific monitoring time of 100 ms 

 Set start image t all outputs are reset immediately  o zero 
 Freeze starting i ge all outputs contain the last status before the 

fault  
ma

 Write substitute values all outputs switch a parameter substitute 
value 

*)

R
 

eactio  in al b faul  In the case of a fault with the internal 
communication between the Fieldbus 
Coupler and I/O modules, such as, for 
example:  no termination module, 

n to tern us ts 

 
 

Stop PROFIBUS data 
exchange*)

the data exchange with the PROFI
master is stopped. 

BUS 

 
 

e to zero the input information is set to zero Set start imag

 Freeze starting image the input information before the fault is 
maintained  

   
 *) Default settings  
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The complete parameter record e
bytes are laid down by the DP an

ncompasses 34 configuration bytes. The first 10 
d DPV1 standard. The others contain manufacturer 

 parameters.  specific

Byte No. Bit No. Value Meaning 

Standard Parameters 
0 0-7  Stations status (see EN 50170) 
1 0-7 2-255 Watchdog factor 1 
2 0-7 2-255 Watchdog factor 2 
 

The reaction monitoring is determined in accordance 
Watchdog_Factor_1 x Watchdog_Factor_2 x 10 ms (1 ms) 

  Watchdog:  
with the  

3 0-7 11-255 Min TSDR, 
Earliest time in TBit after which the slave may answer 

4 0-7 183, 0xB7 Manufacturer code (high byte) 
5 0-7 84, 0x54 Manufacturer code (low byte) 
6 0-7  Group allocation,  

Broad and multicast telegrams (SYNC, FREEZE)  
7 0-7  DPV1 status 1 (see EN 50170) 
8 0-7  DPV1 status 2 (see EN 50170) 
9 0-7  DPV1 status 3 (see EN 50170) 

Manufacturer  Parameters 

10 0-7 0 Table 0, register 0 LB, reserved 
11 0-7 0 Table 0, register 0 HB, reserved 
12 0-7 0 Table 0, register 1 LB, reserved 
13 0-7 0 Table 0, register 1 HB, reserved 
14   Table 0, register 2 LB 
 0 0 Module diagnostics locked 
 0 1*) Module diagnostics released 
 1 0 Internal bus restart af WER-ON-RESET ter fault: PO
 1 1*) Internal bus restart after fault: AUTORESET 
 2-7 0 rved rese
15 0-7 0 , register 2 HBTable 0 , reserved 
16   gister 3 LB Table 0, re
 0-2 '011' reserved 
 3 0 Data format byte orientated I/O modules: INTEL 
 3 1*) Data format byte orientated I/O modules: MOTOROLA 
 4-7 '1100' reserved 
17   Table 0, register B 3 H
 0- Reaction to fieldbus fault: 2  
  '000' 

001
'010
011
'100' - '111' 

- Internal bus tra ission stopped 
- Set output imag o zero 
- F ze output i
- Write substitute values 
- not possible 

' ' 
' 

' ' *)

nsm
e t

ree mage 

 3-5  Reaction to internal bus fault: 
  

'011' - '111' 

ge 

 input image 
- not possible 

'000' *)

'001' 
- Leave data exchan
- Set input image to zero 

'010' - Freeze

 6-7 '00' reserved 
18 0-7 '1100.0011' Table 0, register 4 LB, reserved 
19 0-7 '0111.1111' Table 0, register 4 HB, reserved 
20 0-7 '0000.0000' Table 100, register 0 LB, reserved 
21 0-7 '0000.0001' Table 100, register 0 HB, reserved 
22 0-7 '0000.0000' Table 100, register 1 LB, reserved 
23 0-7 '0000.0000' Table 100, register 1 HB, reserved 
24 0-7 '0000.0000' Table 100, register 2 LB, reserved 
25 0-7 '0000.0000' Table 100, register 2 HB, reserved 

 

88-022349-01A October 2003 45



 PIO Parker I/O-System
 

3.1.7 Configuring the Process Data Channel 
The process data channel serves for the communication between the C
the higher ranking systems (Master or project and diagn  PC).  
T nel is allocated to the Coupler and can not be n designing the 
node, this position should therefore always show “PIO-3  process data channel”. 

oupler and 
ostics

his chan used. Whe
43 No

Module Identification 
hex 

Identification 
dec. 

PIO-343 No process data channel 0x00 0 
PIO-343 2 byte process data channel 0xB1 177 

 

Process Image Input Image 
in [byte] 

Output Image 
in [byte] 

Internal bus 0 0 
PROFIBUS DP 2 2 

 

Parameter Value  Meaning 
I/O module is physically  he I/O module process data is: T
 plug fitted*) - supplied by the I/O module 
 not plug fitted - set to zero by the Coupler 
   
 *) Default settings  

 

Parame r te
Offset orm n Inf atio
0 7 6 5 4 3 2 1 0 

 1 0 0 0 0 0 0 0 
1 7 6 5 4 3 2 1 0 

 0 1 0 0 0 0 0 1 
2 7 5 6 4 3 2 1 0 

 0  0 Reg
Intf 

0 0 0 0 0 

 
RegIntf1 0 

1 
Register Interface switched off (PIO-343 No process data channel) 
Register Interface switched on (PIO-343 2 byte process data channel) 

italic  Cannot be changed 
 

 

Attention 
One of these configuration modules has to be selected for the first module slot of the 
configuration table. Otherwise, the bus coupler signals a configuration error on the 
BUS-LED and in the status signal of the PROFIBUS diagnostics if it was released 
when configuring the bus coupler. 
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3.1.8 Configuration of I/O Modules 
Digital I/O Modul

All binary I/O modules contain configuration information extended by 3 bytes, to 
erve, amongst others, for identification on the internal bus and the structure of the 

mapping table. With diagnostics capable terminals the diagnostics message can be 
s ased for a channel or module. Bin offer t  
to switch to configured default values in the case of a m ailure. 

 

es 

s

uppressed or rele ary outputs 
aster f

he alternative

 

Note 
For simplification, the tables only show the article number for the module 
desi The module „PIO-400“ thus correspon le „PIO-400 2 

.0 ms“ 
gnation. 

DI/24 V DC/3
ds to the modu

 

2 DI I/O Modules 
Module Identification 

hex 
Identification 

dec 
PIO-400 0x10 16 
*PIO-400 0x00 0 

 

Proces ags Im e Input Image 
in [bit] 

Output Image 
in [bit] 

Internal s 2 0  bu
PROFIB S D 2 0 U P 

 

Parameter Value  Meaning 
I/O module is ysically O module process data is:  ph   The I/
 plug fitted*) - supplied by the I/O module 
 not plug fitted - set to zero by the Coupler 
 *) Default settings  

 

Parameter 
Offset Information 
0 7 6 5 4 3 2 1 0 

 0 0 Plug 0 0 0 0 0 
1 7 6 5 4 3 2 1 0 

 0 0 0 0 0 0 0 1 
2 7 6 5 4 3 2 1 0 

 0 0 0 0 0 0 0 0 
 
Plug5 0 

1 
Module is physically not present 
Module is physically present (default) 

Italic  Cannot be changed 
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 4 DI I/O Modules 
Module Identification 

hex 
Identification 

dec 
PIO-402 0x10 16 
*PIO-402 0x00 0 

 

Process Image Input Image 
in [bit] 

Output Image 
in [bit] 

Internal bus 4 0 
PROFIBUS DP 4 0 

 

Parameter Value  Meaning 
I/O module is physically  The I/O module process data is: 
 plug fitted*) - supplied by the I/O module 
 not plug fitted - Set to zero by the Coupler 
   
 *) Default settings 

 
 

Parameter 
Offset Information 
0 7 6 5 4 3 2 1 0 

 0 0 Plug 0 0 0 0 1 
1 7 6 5 4 3 2 1 0 

 0 0 0 0 0 0 0 1 
2 7 6 5 4 3 2 1 0 

 0 0 0 0 0 0 0 0 
 
Plug5 Mo e is ysically no ese

Module is physically present (d ault) 
Italic Cannot be chang  

0 
1 

dul  ph t pr nt 
ef

 ed
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8 DI I/O Modules 

Module Identification 
hex 

Identification 
dec 

PIO-430 0x10 16 
 

Process Image Input Image 
in [bit] 

Output Image 
in [bit] 

Internal bus 8 0 
PROFIBUS DP 8 0 

 

Parameter Value  Meaning 
I/O module is physically dule process data is:  The I/O mo
 plug fitted*) - supplied by the I/O module 
 not plug fitted - Set to zero by the Coupler 
   

*)  Default settings 
 

 

Parameter 
Offset Information 
0 7 6 5 4 0 3 2 1 

 0 0 Plug 0 1 0 0 1 
1 7 6 5 4 3 2 1 0 

 0 0 0 0 0 0 0 1 
2 7 6 5 4 3 2 1 0 

 0 0 0 0 0 0 0 0 
 
Plug5 Mod e is ysically not ese

Mod  is sica  present (d ult) 
Italic Cannot be chang  
 

0 
1 

ul ph pr nt 
ule phy lly efa

 ed
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2 DO I/O Modules 
Module Identification 

hex 
Identification 

dec 
PIO-501 0x20 32 
*PIO-501 0x00 0 

 

Process Image In e put Imag
in t]  [bi

Output Image 
in t]  [bi

Internal bus 0 2 
PROFIBUS DP 0 2 

 

Parameter Value  Meaning 
I/O module is physically  is:  The I/O module process data 
 plug fitted*) - supplied to the I/O module 
 not plug fitted - ignored by the Coupler 
Substitute channel x  
 0*)

 1 itted to the periphery in the case of a 
ult. 

If, in the case of a PROFIBUS DP fault, the 
switching of substitute values is enabled by 
the Coupler configuration, this data is 
transm
fa

   
 *) Default settings  

 

Parameter 
Offset form on In ati
0 7 6 5 4 3 2 1 0 

 0 0 Plug 0 0 0 0 0 
1 7 6 5 4 3 2 1 0 

 0 0 0 0 0 0 1 0 
2 7 6 5 4 3 2 1 0 

 0 0 0 0 0 0 SV1 SV0 
 
Plug5 0

1
 
 efault) 

Module is physically not presen
Module is physically present (d

t 

SV00  Substitute value for channel 1 
SV01  Substitute value for channel 2 
Italic  Cannot be changed 
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4 DO I/O Modules 
Module Identification 

hex 
Identification 

dec 
PIO-504 0x20 32 
*PIO-504 0x00 0 

 

Process Image Input Image 
in [bit] 

Output Image 
in [bit] 

Internal bus 0 4 
PROFIBUS DP 0 4 

 

Parameter Value  Meaning 
I/O module is physically   The I/O module process data is: 
 plug fitted*) - su O modupplied by the I/ le 
 not plug fitted - ignored by the Coupler 
Substitute channel x  
 0*)

 1 

If, in the case of a PROFIBUS DP ult, the 
switching of substitute values is e bled by 
the Coupler configuration, this dat s 
transmitted to the periphery in the case of a 
fault. 

 fa
na
a i

   
 *) Default settings 

 
 

Parameter 
Offset Information 
0 7 6 5 4 2 1 0 3 

 0 0 Plug 0 0 0 1 0 
1 7 6 5 4 3 2 1 0 

 0 0 0 0 0 0 0 1 
2 7 6 5 4 3 2 1 0 

 0 0 0 0 SV3 SV2 SV1 SV0 
 
Plug5 Module is physically no rese

e is c esent (d ult) 
SV00

SV01 Substitute value for channel 2 
SV02 e  a 3
SV03 Substitute value for channel 4 
Italic Cannot be changed 
 

0 
1 
 

t p nt 
Mo
Substitute value for channel 1 

dul  physi ally pr efa

 
 Substitut  value for ch nnel  
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8 DO I/O Modules 

Module Identification 
hex 

Identification 
dec 

PIO-530 0x20 32 
 

Process Image Input Image 
in [bit] 

Output Image 
in [bit] 

Internal bus 0 8 
PROFIBUS DP 0 8 

 

Parameter Value  Meaning 
I/O module is physically   The I/O module process data is: 
 plug fitted*) - supplied by the I/O module 
 not plug fitted - ignored by the Coupler 
Substitute channel x  
 0*)

 1 

If, in the case of a PROFIBUS DP f
switching of substitute values is enabled b

ault, the 
y 

 
the Coupler configuration, this data is 
transmitted to the periphery in the case of a
fault. 

   
 *) Default settings  

 

Parameter 
Offset Information 
0 7 6 5 4 3 2 1 0 

 0 0 Plug 0 0 0 1 1 
1 7 6 5 4 3 2 1 0 

 0 0 0 0 0 0 1 0 
2 7 6 5 4 3 2 1 0 

 SV7 SV6   SV5 SV4 SV3 SV2 SV1 SV0 
 
Plug5

1 
Module is physically not present 
Module is physically present (default) 

 Substitute value for channel 1 
 S
 S
 S
 S

5  S
 S

7  S
 C

 

0 

SV00

SV11 ubstitute value for channel 2 
ubstitute value for channel 3 SV22

SV33 ubstitute value for channel 4 
SV44 ubstitute value for channel 5 

ubstitute value for channel 6 SV5
SV66 ubstitute value for channel 7 

ubstitute value for channel 8 SV7
Italic annot be changed 
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 Analog I/O Modules 
All analog I/O modules have 2 bytes of extendable c nform
serves for identification on internal bus and the formation of a mapping tab
A  followed by 2 bytes reserved for future options. The diagnostics 

essage can be suppressed or released for each individual channel by means of 
modules capable of diagnostics. 
A  have 2 byte configuration data for ea  These
save the substitute values for corresponding channel. 

2 AI I/O Modules 

onfiguration i ation, which 
le. 

nalog inputs are
m

nalog outputs ch channel.  are used to 

Module Identification 
hex 

Identification 
dec 

PIO-480 0x51 81 
 

Process Image Input Image 
in [byte] 

Output Image 
in [byte] 

Internal bus 6 6 
PROFIBUS DP 4 0 

 

Parameter Value  Meaning 
I/O module is physically   The I/O module process data is: 
 plug fitted*) - supplied by the I/O module 
 not plug fitted set to zero by the Coupler - 
Diagnostics channel x he diagnostics information of the 

orresponding channel is 
 T

c
 released*) - transmitted to PROFIBUS DP master 
 locked - not transmitted to PROFIBUS DP master 
   
 *) Default settings  

 

Parame r te
Offset orm n Inf atio
0 7 6 5 4 3 2 1 0 

 0 0 Plug 0 Diag
1 

Diag
0 

0 0 
En En

1 4 3 2 1 0 7 6 5 

 0 1 ID5    1 0 ID4 ID3 ID2 ID ID
2 12 11 10 9 8 15 14 13 

 reserv  ed
3 4 3 2 1 0 7 6 5 

 reserved 
 
Plug5 0 

1 
Mo
Mo ult) 

DiagEn02 0 
1 

nel 1 locked 
nel 1 released 

0 
1 

Diagnostics channel 2 locked 
Diagnostics channel 2 released 

ID5 .. ID0  r number less 450  
 Ca

dule is physically not present 
dule is physically present (defa

Diagnostics chan
Diagnostics chan

DiagEn13

Orde
Italic nnot be changed 
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4 AI I/O Module 
Module Identification 

hex 
Identification 

dec 
PIO-468 0x53 83 

 

Process Image Input Image 
in [byte] 

Output Image 
in [byte] 

Internal bus 12 12 
PROFIBUS DP 8 0 

 

Parameter Value  Meaning 
I/O modu is hysically   The I/O module process data is: le  p
 plug fitted*) - supplied by the I/O module 
 not plug fitted - set to zero by the Coupler 
Diagnosti  c nnel x  cs ha The diagnostics information of the 

corresponding channel is 
 released*) - transmitted to PROFIBUS DP master 
 locked - not transmitted to PROFIBUS DP master 
   
 *) Default settings  

 

Paramete  r
Offset Information 
0 7 3 2 1 0 6 5 4  

 0 0 Plug 0 Diag
En1 

Diag
En0 

Diag
En3 

Diag
En2 

1 7 5 4 3 2 1 0  6 

 0 1 ID5 ID4 ID3 ID2 ID1 ID0 
2 1 11 10 9 8 5 14 13 12 

 re ervs ed 
3 7 3 2 1 0  6 5 4 

 re ervs ed 
 
Plug 0 

1 
Module is physically not present 
Module is physically present ( ult) 

DiagEn20 0 
1 

Diagnostics channel 3 locked 
Diagnostics channel 3 released 

DiagEn31 0 
1 

Diagnostics channel 4 locked 
Diagnostics channel 4 released 

DiagEn02 0 
1 

Diagnostics channel 1 locked 
Diagnostics channel 1 released 

DiagEn13 0 
1 

Diagnostics channel 2 locked 
Diagnostics channel 2 released 

ID5 .. ID0  Order number less 450 
I  Cannot be changed 

5
defa

talic 
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2 AO I/O Modules 
Module Identification 

hex 
Identification 

dec 
PIO-550, PIO-552 0x61 97 

 

Process Image Input Image 
in [byte] 

Output Image 
in [byte] 

Internal bus 6 6 
PROFIBUS DP 0 4 

 

Parameter Value  Meaning 
I/O module is physically   The I/O module process data is: 
 plug fitted*) - supplied by the I/O module 
 not plug fitted - ignored by the Coupler 
Diagnostics channel x  The diagnostics information o

corresponding channel is 
f the 

 released  - transmitted to PROFIBUS DP master 
 locked*) - not transmitted to PROFIBUS DP master 
Substitute value channel x  
 0x0000 or 0x8000

0 or -32767 
 ...  0x7  

...  32767 

If, in the case of a PROFIBUS DP fault, the 
 of substitute values is enabled by 
ler configuration, this data is 

 the periphery in the case of a 
FFF

switching
the Coup
transmitted to
fault. 

   
 *) Default settings 

 
 

Parameter 
Offset Information 
0 7  06 5 4 3 2 1  

 0 00 Plug 0 0 0 0  
1 7 0 6 5 4 3 2 1 

 1 D  2 D I0 I 5 ID4 ID3 ID  I 1 D0 
2 15  7 14 13 12 11 9 8

 SubVal_Ch1_HB 
3 7  0 6 5 4 3 2 1

 Sub LVal_Ch1_ B 
4 15 8 14 13 12 11 10 9 

 SubVal_Ch2_HB 
5 7 6 5 4 3 2 1 0 

 SubVal_Ch2_LB 
 
Plug5 0 

1 
Module is physically not present 
Module is physically present (default) 

SubVal_Ch1 0x0000
: 
0xFFFF 

Substitute value channel 1 

SubVal_Ch2 0x0000
: 
0xFFFF 

2 

ID5 .. ID0  Order number less 550 (e.g. PIO-550 would be coded as (550-550) = 0 
Italic  Cannot be changed 
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3.1.9 Diagnostics 
ostics, 

m of the diagnostics, selection the identification based diagnostics 
a  de ether andard diagnostics. This can 
b llowe y  to 4 an l e o yte per message). 

Byte   

  

The slave diagnostics of the Coupler now comprises of a 6 byte standard diagn
a 9 byte identification diagnostics, a 7 byte device status and an up to 42 byte 
channel based diagnostics. 

In the reply telegra
nd the vice status are transmitted tog  with the st
e fo d b up  1 ch ne bas d diagn stics messages (3 b

 

 0 

1   Station status 1 to 3 

2    

    

3   US DP master address PROFIB

    

4   

5   

Manufacturer identification 

   

 

 

6    

7  n based diagnostics  Identificatio

:  :  

14  :  

    

15    

  Device status  

    

21    

    

22    

    

   Channel based diagnostics  

   r channel) (3 bytes pe

63    
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Station Status 1 to 3 
s 01

PROFIBUS DP M
The PROFIBUS DP master nd 
includes the address of the m h has been configured at the node and which 
has read an  access. 

Manufacturer‘s Identification 
The manufa rer’s identifica
c hich serves for the id

Identification Based Diagnostics 
prised of a bit field, which contains one bit 

of information necte he individual bit provides evidence about 
t t o tus.  fault, a 1 indicates a faulty module 
c Th n be equipped with up to 63 modules, so that the 
identification based diagnostics including the header covers 9 bytes from byte 6 to 
byte 14. 

ee EN 5

aster Ad
70 

dress 
address is located in byte 3 of the slave diagnostics a

aster whic
d write

ctu tion is located in byte 4 and 5 and includes a 16 bit 
ode, w entification of the device or the device class. 

The identification based diagnostics is com
 for each con

perating sta
e Coupler ca

d module. T
 A 0 means nohe curren

ondition. 

Byte Information Meaning 
6 0 1 0 0  byte 

ased 
 1 0 0 1 Header

(9 byte identification b
diagnostics  
incl. header) 

7 7 6 5 4  3 2 1 0  

8 15 14 13 12 11 10 9 8  

9 23 22 21 20 to 19 18 17 16 Diagnostics allocation 

10 3 29 281 30 27 26 25 24 I/O module n (n=1 ... 63) 

11 39 38 37 36 35 34 33 32 Coupler (n=0) 

12 47 46 45 44 43 42 41 40  

13 55 54 53 52 51 50 49 48  

14 63 62 61 60 59 58 57 56  
 

88-022349-01A October 2003 57



 PIO Parker I/O-System
 

Device Status 
The device status encompasses 7 bytes including the required overhead and 
transmits status information of an internal nature and relating to the I/O module 
(internal bus), PROFIBUS DP and the PFC-RTS to the master or the higher rankin
controls. 

g 

Byte Information Meaning 
15 0 0 0 0 0 1 1 1 Header byte 

(7 byte status information 
incl. header) 

16 1 0 1 0 0 0 0 0 
specific device status) 

Status type  
(manufacturer 

17       0 0 0 0 0 0 0 0 Slot number 0 

18       0 0 0 0 0 0 0 0 Status differentiation 
(none) 

19 q q n n n n n n Status message 
q – Status source 
 '00' Internal status 

'01' Internal bus status 
'10' PROFIBUS DP status 
atus number 

 
 
n – St

20       argument x x x x x x x x Status

21      d 0 0 0 0 0 0 0 0 Reserve
 

Internal Status M ssage n  A u e tse s a d rg m n  

Status 
Message 

Status 
Argument 

Description 

0x00 00 No fault 0x

0x01 0x01 Overflow inline code buffer 

0x01 2 Unknown data type 0x0

0x01 0x03 EEPROM checksum fault  

0x01 0x04 Fault when writing into the serial EEPROM 

0x01 0x05 Fault when reading from the serial EEPROM 

0x01 0x06 Changed I/O modules configuration determined 
following AUTORESET  

0x01 0x07 Reserved 

0x01 0x08 Timeout when writing into the serial EEPROM 
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Internal Bus Status Messages and Arguments 

Status 
Message 

Status 
Argument 

Description 

0x43 0xFF At least one module cannot interpret an internal bus 
command 

0x44 A data fault or an internal bus interruption exists after 
the Coupler 

0x00 

0x44 An internal bus interruption exists after the module n n 

0x45 Fault in the register communication with module n n 
 

PROFIBUS DP Status Messages and Arguments 

Status 
messag
e 

Status 
argument 

Description 

0x81 Insufficient configuration data configuration data 0x01 

0x81 0x02 Too much configuration data 

0x82 n n. parameter byte faulty 

0x83 ufficient configuration data 0x01 Ins

0x83 Too much configuration  data 0x02 

0x84 n. configuration byte (module) faulty n 

0x85 aximum input data length exceeded 0x01 m

0x85 maximum output data length exceeded 0x02 

0x86 uffer overflow for DP process image 0x01 Compiled b
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Channel Based Diagnostics 
The ch gn te r deta sed 
d ructure i stat  faulty slot comprised of 
a header byte, a byte, the channel type s channel number and a third 
byte, which describes the type an anne

annel based dia
iagnostics. A st

ostics is in
s added to the device 

nded fo

upplying the 

iling the identification ba
us for each

 fault d the ch l organization. 

Byte Information Meaning 
22 1 0 x x x x x x Hea ed diagnostics 

dule) 
der channel bas

(x: 1 to 63, slots of the mo

23 a a x x x x x x Cha e (a) and  
n x: 0 to 3 
nnel typ

cha nel number 

 0 1      npu I t channel 

 1 0     utp  O ut channel 

 1 1     npu  I t / output channel 

24 t t t x x x x x Cha
ault

nnel type (t) and  
 type (x) f

 0 0 0      No allocation 

 0 0 1      Bit 1  

 0 1 0      Bit 2  

 0 1 1      Bit 4  

 1 0 0      1 Byte 

 1 0 1     Wo  1 rd 

 1 1 0     Wo  2 rds 

25-27 Next channel based diagno ssag – 24) stics me e (as byte 22 

28-30 Next channel based diagno ssagstics me e (as byte 22 – 24) 

... ... 

61-63 Last displayab el b nos as byte 22 – 
24) 

le chann ased diag tics message (such 
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Fault Types of I/O Modules with Diagnostic Capability 
The fault types refer to standardized types. 

Fault 
type 

Meaning 

0 Not specified 

1 Short circuit 

2 Low voltage 

3 High voltage 

4 Overload 

5 Over temperature 

6 Line break 

7 Upper limit value exceeded  

8 d Lower limit value exceede

9 Fault 

10 ... 15 Reserved 

16 ... 31 Manufacturer specific 

17 Field voltage fault 

18 Fuse fault 

19 Buffer overflow 

20 Check sum fault 

21 Parity fault 

22 Receive Timeout (partner) 

23 Receive Timeout  

26 SSI_IN fault 

27 SSI FRAME fault 

31 I/O ule t mod  faul
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I/O Modules Fault Cases  

Part Number Channel 
Type 

Fault 
Type Meaning 

 '001 0.1001' Fault (line break, overload or 
shor uit) t circ

 '001 0.0001' 
0.0010' 
0.0110' 
0.1001' 

Short circuit 
Lower voltage 
Line break 
Error 

 '101 0.0110' 
0.1000' 
1.0000' 
1.1111' 

Line break 
Lower limit value gone below 
Configuration fault 
I/O module fault 

PIO-468,  PIO-480 '101 0.0111' 
0.1000' 
1.0000' 
1.1111' 

Upp eded er limit value exce
Lower limit value gone below 
Configuration fault 
I/O module fault 

 '101 0.0011' 
0.0111' 
1.1111' 

Voltage overrun 
Upper limit value exceeded 
I/O module fault 

 '001 1.0001' 
1.0010' 

Field voltage fault 
Fuse fault 

 '110 1.1010' 
1.1011' 
1.0000' 
1.1111' 

SSI_IN fault (external fault) 
SSI FRAME fault 
Configuration fault 
I/O module fault 

 '110 0.1001' 
1.0000' 
1.1111' 

Error 
Configuration fault 
I/O module fault 

 '000 0.1001' 
1.0000' 
1.1111' 

Error 
Configuration fault 
I/O module fault 

 '110 
('000) 

0.1001' 
1.0000' 
1.1111' 

Buffer overflow 
Configuration fault 
I/O module fault 
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3.1.10 LED Signaling 
T r posse for on site s  the Coupler operating 
s complete node 

he Couple
tatus or the 

sses several LED's ignaling of

 
Fig. 3-10: Display 

The upp  
c

The lower LED (I/O of th

Blink Code 
Detailed lt mes  
displayed with up to 3 blink sequences.  

• The first blink sequence (approx. 10 Hz) starts 

• The second blink sequence (approx. 1 Hz) follo k 
pulses indicates the fault code.  

• The third blink s  
of blink pulses indicates the fault argument. 

elements PIO-343 

er four LEDs (RUN, BF, DIA, BUS) display the state of the PROFIBUS
ommunication. 

) displays the internal state e complete node. 

 fau sages are displayed with the aid of a blink code. A fault is cyclically

the fault display. 

wing a pause. The number of blin

sequence (approx. 1 Hz) follow  after a further pause. The number
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Fieldbus Status 

communication. 
The upper four LED's signal the operating conditions of the PROFIBUS 

LED Color Meaning 

RUN green rrect power supply of the The RUN-LED indicates the co
Fieldbus Coupler. 

BF red at the communication functions via The BF-LED indicates th
the PROFIBUS. 

DIA red nostics. The DIA-LED indicates an external diag

BUS red The BUS-LED signals a configuration fault. 
 

RUN BF DIA BUS Meaning Remedy 

off off off off No operating voltage 
to the Coupler (status 
LED of the Coupler 
supply does not light 

Check the voltage supply fo
the bus coupler and replace 
the bus coupler if neces

up) or a hardware 
fault is present. 

r 

sary.

on on * off PROFIBUS interface 
started, baud rate was 
not yet recognized. 

Check to see whether the 
PROFIBUS is connected. 
Check to see whether the 
baud rate configuration on 
the master is supported by 
the coupler. 
Replace the bus coupler 
because there is a hardware 
defect. 

on blinks * off Baud rate recognized, 
node not yet 
configured. 

Check the configuration and 
the slave addresses.  
Load the configuration and 
start the coupler by 
switching the supply voltage 
off and on again. 

on blinks on blinks
cyclic
ally 

Slave was incorrectly 
configured. 
Fault message via 
blink code 

Evaluate the blink code. 

on off * off The Coupler is 
exchanging data. 

OK 

on * on * The Coupler signals 
an existing 
diagnostics. 

The data exchange is 
functioning without any 
problems so that you may 
obtain diagnostic 
information, for instance on 

 a cable break in an analog
input terminal. 

 * Not relevant   
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Fault Message via Blink Code of the BUS-LED 

Fault 
Argument 

Fault Description Remedy 

Fault code 1: Fault in Configuration Telegram 

1 Insufficient configuration data
The GSD file is defective or the 
parameter data were enter
improperly. 

ed 

ER support.Get in contact with PARK

2 Excessive configuration data 
 

ER support.
The GSD file is defective or the
configuration data was entered 
improperly. 

Get in contact with PARK

Fault code 2: Fa  ult in Configuration Telegram

n  Faulty configuration byte n ort.Get in contact with PARKER supp

Fault code 3: Fa gram ult in Configuration Tele

1 n data  
 

he supply 
in. 

Insufficient configuratio Check the configuration because
a module was probably forgotten
in the configuration. Load the 
configuration and start the 
coupler by switching t
voltage off and on aga

2 uration data Check the configuration because 
a module was probably forgotten 
in the configuration. Load the 

nfiguration and start the 
coupler by switching the supply 
voltage off and on again. 

Excessive config

co

Fault code 4: Fa ram ult in Configuration Teleg

n  ule)  n 
is faulty 

y 

Configuration byte (mod Check the nth module in the 
configuration. Load the 
configuration and start the 
coupler by switching the suppl
voltage off and on again. 

Fault code 5: Fault in the Data Length 

1 Maximum input data length 
exceeded (more than 128 
byte input data), more than 
244 Byte from SW 03). 

Switch off the supply voltage of 
the coupler. Remove some 
modules from the node and 
switch the supply voltage on 
again. 

2 Maximum output data length 
exceeded (more than 128 
byte output data), more than 
244 Byte from SW 03). 

 supply voltage of 
the coupler. Remove some 
modules from the node and 
switch the supply voltage on 
again. 

Switch off the

Fault code 6: Compiled Buffer Overflow 

1 Compiled buffer overflow for 
DP process image 

Get in contact with PARKER support.
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Node Status 
The I/O-LED indica ion and sign ccurring. tes the node operat als faults o

I/O Meaning 

green Data cycle on the internal bus 

off No data cycle on the internal bus 

red hardware defective Coupler 

red 
blinks 

 in
ion: general intern

When starting: internal bus is
During operat

itialized 
al bus fault 

red Fault message during internal b t and internal fault: 
blinks cyclically  

us rese

orange Firmware loader active 
 

The Coupler starts  the supply vo
Following a fault free start up the I/O-LED changes en steady light.  
I
d

 after switching on ltage. The I/O-LED flashes red. 
 to a gre

n the case of a fault, the I/O-LED continues blinking red. The fault is cyclically 
isplayed with the blink code.  

 
Fig. 3-11: Signaling the node status 

After fixing a fault, restart the Coupler by switching off and on the supply voltage. 
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Fault Message via the Blink Code of the I/O LED 

Fault 
Argument 

Fault Description Remedy 

Fault code 1: Hardware and Configuration Fault 

1 Overflow of the internal buffer Replace the Coupler 
memory for the inline code 

2 Unknown data type Replace the Coupler 

3 EEPROM checksum fault Replace the Coupler 

4 Faul
flash

t during writing into the 
 memory 

Replace the Coupler 

5 Fault during reading from the 
FLASH memory 

upler Replace the Co

6 Cha  module 
config

UT

e 
sical node 

ent. 
Load the configuration and start 

nged I/O
uration found after 

ORESET 
changed phy
arrangemA

Adapt the configuration to th

the coupler by switching the 
supply voltage off and on again. 

7 Reserved Replace the Coupler 

8 Timeout when writing into the 
serial EEPROM

Replace the Coupler 
 

Fault code 2: Not Used 

- - - 

Fault code 3: Internal Bus Command Fault 

0 I/O module(s) has (have) 
identified internal bus 

Check out at what po
communication bus i

command as incorrect interrupted. Therefore disconn
the Profibus cable from the 

int the 
s 

ect 

coupler!. Then plug the end 
module into the middle of the 
node. Switch the coupler off and 
on again. If the I/O LED 
continues to flash, shift the end 
module again. If there is only one 
module on the coupler and the 
I/O Err LED is illuminated, either 
this module or the coupler is 
defective. Replace the defective 
component. 
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Fault 
Argument 

Fault Description Remedy 

Fault code 4: Internal Bus Data Fault 

0 Data fault on internal bu
al bus interruption

pler 

s or   Replace the Coupler 
Intern  on 
Cou

n* (n>0) Internal bus interrupted
 

 
odule 

pply voltage on 

 after Switch off the supply voltage of the
I/O module n coupler. Replace the nth m

and switch the su
again. 

Fault code 5: Register Communication Fault 

n* Internal bus fault during 
munication ith 
e n 

 supply voltage of the 
coupler. Replace the nth module 
and switch the supply voltage on 

ain. 

register com
the I/O modul

w
Switch off the

ag

* The number of blink pulses (n) indicates  of the I/O module. I/O modules 
counted (e.g. supply module without diagnostics) 

 the position
without data are not 

 

Example: the 13  I/O Mth odule is Removed. 

1. The I/O-LED generates a fault display with the first blink sequence (approx. 10 Hz)

2. The first pause is 
I/O-LED blinks fou

followed by the sec nce (approx. 1 Hz). The 
r times and thus sig ode 4 (internal bus data fault).

ond blink seque
nals the fault c

3. The third blink sequence follows the s The I/O-LED blinks twelve 
 fault argument 12 means t  is interrupted after the 

le.  

econd pause. 
times. The
12th I/O modu

hat the internal bus
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3.1.11  Fault Behavior 
Fieldbus Failure 

cable is 

s. During 
configuring of the inputs and outputs a substitute value can be laid down for each 
channel. 

A fieldbus failure has occurred when the master is switched off or the bus 
interrupted. A fault in the master can also lead to a fieldbus failure.  

The red BF-LED lights up.  

The failure of the fieldbus can activate the substitute value of the I/O module

Substitute Value 
Strategy 

Value (bit orientated) 
Digital Output Modules 

Value (byte orientated) 
Analog Output Modules 

Minimum value 0 0 or 4 mA, 0 V 

Maximum value 1 20 mA, 10 V 

Substitute value 0 or 1  0/4 ... 20 mA, -10 ... +10 V 

Stop internal bus Behavior determined by I/O module 
 

The value is entered in the output process image by the Coupler. With I/O modules 
with byte orientated data width, e.g. the pulse width module, the substitute value is 
determined via the value area.  

As soon as the fieldbus is active the process data is transmitted and the output 
correspondingly set in the nodes. 

Internal Bus Fau

he I/O-LED blinks red. The slave generates a detailed fault message. 

al bus fault has been fixed the Coupler starts up automatically in 
 the configured restart routine. The process data transfer is then 

restarted and t p  

 

lt 
An internal bus fault is created, for example, if an I/O module is removed. If this fault 
occurs during operation the output modules behave in the same manner as an I/O 
module stops. 

T

Once the intern
accordance with

he out uts reset in the nodes. 
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3.1.12 Technical Data 
System Data  

Number of I/O modules 125 with repeater 

Number of I/O points approx. 6000 (master dependent) 

Transmission medium e with EN 50170 Cu cable in accordanc

Bus segment length  m 
ent / cable dependent) 

100 m ... 1200
(baud rate depend

Transmission rate 9.6 kBaud ... 12 MBaud 

Transmission tim
each with 32 DI an

e with 10 modules 
d 32 DO, 12 MBaud

lly 1 ms 
3.3 ms  

typica
max. 

Bus connection  1 x D-SUB 9; female

Standards and Approvals  

UL (UL508) 63 E1985

Standard EN 50170 

Conformity marking CE 

Technical Data  

Number of I/O modules 63 

Protocol DP 

Input process image max. 32 byte 

Output process image max. 32 byte 

Configuration  PC or controls via

Voltage supply DC 24 V (-15 % / + 20 %) 

Input currentmax 260 mA at 24 V 

Internal system supply module 
efficiency 

0 % 8

Internal power consumption 350 mA at 5 V 

Total current for I/O modules 650 mA at 5 V 

Voltage via power jump cts DC 24 V (-15 % / + 20 %) er conta

Current via power jumper contactmax DC 10 A 

Dimensions (mm) W x H x L 50 x 65* x 100  
*from upper edge of DIN 35 rail 

Weight ca. 120 g 

EMC interference resistance acc. to EN 50082-2 (96) 

EMC interference transmission acc. to EN 50081-2 (94) 
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4 I/O Modules 
 

4.1 PIO-400 [2 DI DC 24 V 3.0 ms, high-side switching] 
2-Channel Digital Input Module DC 24 V 3.0 ms, 
2-, 3- or 4-conductor connection; high-side switching 

4.1.1 View 

C
D

B

A

+- +-

DI2

Powerjumpercontacts

Datacontacts

DI2
Status

24V

0V

DI1
Status

DI1

PIO-400

 
Fig. 4.1.1-1: 2-Channel Digital Input Module PIO-400 

4.1.2 Descrip

 

 V, 

 filter with a time constant of 3.0 ms.  

pply voltage of 24 V for the input module is derived from adjacent I/O 
modules or from a supply module. The supply voltage for the field side is made 
automatically through the individual I/O modules by means of power jumper contacts. 
The digital input module can be used with all couplers/controllers of the PARKER-I/O-
SYSTEM PIO. 
 

 

tion 
The digital input module PIO-400 receives control signals from digital field devices 
(sensors, switches, etc.). 
The module is a 2- to 4-conductor device and has two input channels. Two sensors
may be directly connected to the module.  
Two 4-conductor sensors with ground (earth) wire may be directly connected to 24
0 V, PE (earth potential), signal input DI 1 or signal input DI 2. 
Each input module has an RC noise rejection
The status of the input channels is indicated via status LEDs.  
An optocoupler is used for electrical isolation between the bus and the field side. 
Any configuration of the input modules is possible when designing the fieldbus node. 
Grouping of module types is not necessary. 
The field side su
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4.1.3 Display Elements 
LED Channel Designation State Function 

off Input DI 1: Signal voltage (0) A 
green 1 Status 

DI 1 on Input DI 1: Signal voltage (1) 

off Input DI 2: Signal voltage (0) 
C
D

B

A

CA

 

Display Elements  
2 Fig. 4.1.3-1: 

C 
green 

Status 
DI 2 on Input DI 2: Signal voltage (1) 

 

 
4.1.4 Schematic Diagram 

1

2

3

4

5

6

7

8

2

3

4

6

7

8

10nF

DI1 DI2

24V

0V

DI

0V
10nF

DI

270pF

24V

PIO-400

10nF

 
Fig. 4.1.4-1: 2-Channel Digital Input Module PIO-400 
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4.1.5 Technical Data 
Module Specific Data 

Number of inputs 2 

Current consumption (internal) 3.7 mA 

Nominal voltage DC 24 V (-15 % / +20%) 

Signal voltage (0) DC -3 V to +5 V 

Signal voltage (1) DC 15 V to 30 V 

Input filter 3.0 ms 

Current supply typ. 4.5 mA 

Isolation 500 Veff (Field/System) 

Internal bit width 2 Bit 

Weight ca. 50 g 

Approvals 

UL E198563, UL508 

KEMA 0
II
1ATEX1024 X 
 3 G EEx nA II T4 

GL (Germanischer Lloyd) 4
C
0 197-01 HH 
at. A, B, C, D 

LR (Lloyd's Register) 0
E
2/20026 
nv. 1, 2, 3, 4  

DNV (Det Norske Veritas) A
C

-8471 
l. B 

RINA (Registro Italiano Navale) MAC30402CS1 

ABS (American Bureau of Shipping) 03-HG374860-PDA 

Conformity marking CE 
 

4.1.6 Process Image 
Input bit  B1 B0   

Meaning Signal statu
DI 2 – Channel 2

l 
– Chan

 s Signa
DI 1 

status 
nel 1
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4.2 PIO-402 [4 DI DC 24 V 3.0 ms, high-side switching] 

e switching 

4.2.1 View 

4- Channel Digital Input Module DC 24 V 3.0 ms, 
2- or 3- conductor connection; high-sid

C
D

B

A

DI4
DI2

DI3
DI1

StatusStatus

+-

DI2

P jumper ac

Datacontacts

DI3

-402

Fig. 4.2.1-1: 4 el Di al Input M  PIO-4

 

4.2.2 Description 
input module PIO-402 receiv sig

it tc.). 
The module is  3-co uctor devi d has 4 ut
be directly connected to the module. 
As an exampl -con ctor sens  be di y 
24V, 0V and s put D  or DI2. 
Each input module has an RC noise rejection filter  a
The status of the input cha s is in ia sta E
An optocouple r electrical is  betwe he
Any configuration of the input modules is possible w  d
Grouping of module types is not nece
The field side volta  of 24V fo nput m e 
modules or from a supply module. The supply volta or
utomatically through the individual I/O modules by means of power jumper contacts. 

The digital input module can be used with all couplers/controllers of the PARKER-I/O-
SYSTEM PIO. 

DI1

24V

0V

ower

DI4

cont ts
PIO

 
- Chann git odule 02 

The digital 
(sensors, sw

es control 

ce an

nals from digital field devices 
ches, e
 a 2- to nd  inp  channels. Two sensors may 

e, two 3
ignal in

du
I1

ors can rectl connected using connection 

with  time constant of 3.0 ms. 
nnel dicated v

olation
tus L Ds.  

r is used fo en t
hen

 bus and the field side. 
esigning the fieldbus node. 

ssary. 
r the i supply ge odul

ge f
is derived from adjacent I/O 
 the field side is made 

a
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4.2.3 Display Elements 
 LED Channel Designation State Function 

 off Input DI 1: Signal voltage (0) A 
green 

1 Status 
DI 1 on Input DI 1: Signal voltage (1) 

off Input DI 2: Signal voltage (0) C 
green 

2 Status 
DI 2 on Input DI 2: Signal voltage (1) 

off Input DI 3: Signal voltage (0) B 
green 

3 Status 
DI 3 on Input DI 3: Signal voltage (1) 

D
B

A

D
C

B
A C

D
B

A

 
Fig. 4.2.3-1: 
Display Elements  off Input DI 4: Signal voltage (0) 

 

D 
green 

4 Status 
DI 4 

on Input DI 4: Signal voltage (1) 
 

4.2.4 Schematic Diagram 

1 5
DI1 DI2 DI

2 6

3 7

4 8

10nF
2

10nF

DI

D DI4

270pF

24V

PIO-402

4V

0V
0V

I3

 
Fig. 4.2.4-1: 4-Channel Digital Input Module PIO-402 
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4.2. ic ta5 Techn al Da  
Module S  Datpecific a 

Number of inputs 4 

Current consumption (internal) 7.5 mA 

Nominal voltage DC 24 V (-15 % / +20 %) 

Signal voltage (0) DC -3 V to +5 V 

Signal voltage (1) DC 15 V to 30 V 

Input filter 3.0 ms 

Current supply typ. 4.5 mA 

Isolation 500 Veff. (Field/System) 

Internal bit width 4 Bit 

Weight ca. 50 g 

Approvals 

UL E198563, UL508 

KEMA 01ATEX1024 X 
II 3 G EEx nA II T4 

GL (Germanischer Lloyd) 40 197-01 HH 
Cat. A, B, C, D 

LR (Lloyd's Register) 02/20026 
Env. 1, 2, 3, 4  

DNV (Det Norske Veritas) A-8471 
Cl. B 

RINA (Registro Italiano Navale) MAC30402CS1 

ABS (American Bureau of Shipping) 03-HG374860-PDA 

Conformity marking CE 
 

 Image 4.2.6 Proc sse
Input bit  B3 B2 B1 B0 

Meaning Signal status
DI 4 – 

Channel 4 

Signal status
DI 3 – 

Channel 3 

Signal status
DI 2 – 

Channel 2 

Signal status 
DI 1 – 

Channel 1 
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4.3 PIO-430 [8 DI DC 24 V 3.0 ms, high-side switching] 
8-Channel Dig u
1-conductor connection; high-side switching 

4.3.1 View 

ital Inp t Module DC 24 V 3.0 ms, 

Status
DI1…D8

DI1 DI2

DI3

DI5

DI7

DI4

DI6

ntacts

Powerjum o
PIO-430

nnel Digital Input Module PIO-430 

4.3.2 Description 
The digital input module PIO-430 receives control signals from digital field devices 
(sensors, switches, etc.). 
The module is a 1-conductor device and has eight input channels. Eight 1-conductor 
sensors may be directly connected to signal input DI 1, ... DI 8. 
Each input module has an RC noise rejection filter with a time constant of 3.0 ms.  
All inputs are isolated. 
The status of the input channels is indicated via status LEDs.  
An optocoupler is used for electrical isolation between the bus and the field side. 
Any configuration of the input modules is possible when designing the fieldbus node. 
Grouping of module types is not necessary. 

Dataco

DI8

perc ntacts
 

Fig. 4.3.1-1: 8-Cha

 

Note 
The module possesses power jumper contacts to pass through supply voltage for the 
field side to the following modules. 

The field side supply voltage of 24V for the input module is derived from adjacent I/O 
modules or from a supply module. The supply voltage for the field side is made 
automatically through the individual I/O modules by means of power jumper contacts. 
The digital input module can be used with all couplers/controllers of the PARKER-I/O-

 

SYSTEM PIO. 
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4.3.3 Display Elements 
 LED Channel Designation State Function 

 off Input DI 1: Signal voltage (0)
green 1 

Status 
DI ignal voltage (1) 1 on Input DI 1: S

off Input DI 2: Signal voltage (0)
green 2 

Sta
DI on Input DI 2: Signal voltage (1)

tus 
 2 

off Input DI 3: Signal voltage (0)
3 

Sta
DI 3 on Input DI 3: Signal voltage (1)

tus 
green 

DI2
off Input DI 4: Signal voltage (0)

green 4 
Sta
DI 4 

on Input DI 4: Signal voltage (1)

tus 

off Input DI 5: Signa

DI4
DI6
DI8

DI1
DI3
DI5
DI7

l voltage (0)
gree 5 

Sta
DI 5 ltage (1)

 tus 
n 

on Input DI 5: Signal vo

off Input DI 6: Signal voltage (0)
green 6 

Sta
DI 6 

tus 

on Input DI 6: Signal voltage (1)

aus Input DI 7: Signal voltage (0)

Fig. 4.3.3
Display Elem

green 

-1: 
ents  

7 
Sta
DI on Input DI 7: Signal voltage (1)

tus 
 7 

off Input DI 8: Signal voltage (0)
green 8 

Status 
DI ut DI 8: Signal voltage (1)

 
 8 on Inp

 

4.3.4 Schematic Diagram 

1

2

3

4 8

5

6

7

DI DI2

DI4 24V

1

DI3

DI5 DI6 0V

DI7 DI8
PIO-430

24V
10nF DI

0V 10nF

DI

 
Fig. 4.3.4-1: 8-Channel Digital Input Module PIO-430 
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4.3.5 T chnic  e al Data
Module Specific Data 

Number of inputs 8 

Current consumption (internal) 17 mA 

Signal voltage (0) DC -3 V to +5 V 

Signal voltage (1) DC 15 V to 30 V 

Input filter 3.0 ms 

Current supply typ. 2.8 mA 

Isolation 500 Veff (Field/System) 

Inter 8 Bitnal bit width  

Weight 5ca. 0 g 

Approv  als

UL E198563, UL508 

DEMKO 02 ATEX 132273 X 
II 3 GD EEx nA II T4 

Conformity marking CE 
 
 

4.3.6 Process Image 
Input bit B7 B6 B5 B4 B3 B2 B1 B0 

Meaning Signal 
status 
DI 8 – 

Channel 8 

Signal 
status 
DI 7 – 

Channel 7

Signal 
status 
DI 6 – 

Channel 6

Signal 
status 
DI 5 – 

Channel 5

Signal 
status 
DI 4 – 

Channel 4

Signal 
status 
DI 3 – 

Channel 3 

Signal 
status 
DI 2 – 

Channel 2

Signal 
status 
DI 1 – 

Channel 1
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4.4 PIO-468 [4 AI DC 0-10 V, Single-Ended] 
4-Channel Analog Input Module (0-10V, Single-Ended) 

4.4.1 View 

C
D

B

A

PIO-468

AI2

AI4

Datacontacts

FunctionAI2
FunctionAI4

Common
(ground)

Common
(ground)

FunctionAI1
FunctionAI3

AI1

AI3

Shield
(screen)

Shield
(screen)

 
Fig. 4.4.1-1: 4-Channel Analog Input Module PIO-468 

alog input module receives signals with the standardized values of 0-10 V. 
 may be 

inputs AI 3 and AI 4 requires a 

hield (sreen) is directly connected to the DIN rail. 

n LED. 
le when designing the fieldbus node. 

module types is not necessary 

4.4.2 Description 
The an
The module has four input channels. As an example, the fieldside signals
received via the connections AI 1 and Common (ground) or AI 2 and Common 
(ground). The connection of more sensors to signal 
suitable measure for the Common (ground) and the Shield (screen) connection, if 
need be. 
The input channels of a module have a common ground and a shield (screen) 
connection (S). The S
A capacitive connection is made automatically when snapped onto the DIN rail. 
The input signal of each channel is electrically isolated and will be transmitted with a 
resolution of 12 bits. 
The operational readiness and the trouble-free internal data bus communication of 
the channels are indicated via a green functio
Any configuration of the input modules is possib
Grouping of 
The voltage supply is done via system voltage. 

 

Attention 
This module has no power contacts. For field supply to downstream I/O modules, a 
supply module will be needed.  

The analog input module can be used with all couplers/controllers of the PARKER-
I/O-SYSTEM PIO. 
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4.4.3 Display Elements 
 LED Channel Designation State Function 

off 

No operational readiness or 
the internal data bus 
communication is 
interrupted A 

green 1 Function 
AI 1 

on 
Operational readiness and 
trouble-free internal data 
bus communication 

off 

diness or No operational rea
the internal data bus 
communication is 
interrupted C 

green 2 Function 
AI 2 

D
B

A

D
C

B
A C

D
B

A

 

on 
Operational readiness and 
trouble-free internal data 
bus communication 

off 

No operational readiness or 
the internal data bus 
communication is 
interrupted B 

green 3 Function 
AI 3 ess and 

l data on 
Operational readin
trouble-free interna
bus communication 

off the internal data bus 
communication is 
interrupted 

No operational readiness or 

Fig. 4.4.3-1: 
Display Elements  

n 
D 
gree 4 Function 

AI 4 

on 
Operational readiness and 
trouble-free internal data 
bus communication 

 
4.4.4 Schematic Diagram 

Common
(ground)

Common
(ground)

Shield
(screen)

AI1

AI3

AI2

AI4

Al

10nF

270pF

A
D

Logic

Function

Shield
(screen)

1

2

3

4

5

6

7

8

PIO-468

 
Fig. 4.4.4-1: 4-Channel Analog Input Module PIO-468 
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4.4.5 Technical Data 
Module Specific Data 

Number of inputs 4 

Voltage supply  via system voltage DC /DC 

Current consumption typ. (internal) 60 mA 

Input voltage max. 35 V 

Signal voltage 0 V... 10 V 

Internal resistance typ. 133 kΩ 

Resolution 12 Bit 

Conversion time . 4 typ ms 

Measuring error 25 °C <± 0,2 % of the full scale value 

Temperature coefficient <± 0,01 % /K of the full scale value 

Isolation 500 Veff (system/supply) 

Bit width  4 x 16 bits data 
trol / status(option) 4 x 8 bits con

Weight ca. 55 g 

Approvals 

UL E198563, UL508 

KEMA 01ATEX1024 X 
II 3 G EEx nA II T4 

GL (Germanischer Lloyd) 7-01 HH 
D 

40 19
Cat. A, B, C, 

LR (Lloyd's Register) 02/200
Env

26 
. 1, 2, 3, 4  

DNV (Det Norske Veritas) A-8471 
 Cl. B

RINA (Registro Italiano Navale) MAC30402CS1 

ABS (American Bureau of Shipping) 03-HG374860-PDA 

Conformity marking CE 
 

4.4.6 Process 
T  input module PIO-468 tran ured values and 8 status bits 
per chan
The digitalized measured value is tran yte 0 
(  input byte 1 (high) into the p age of the coupler / controller. 
T epresented with a 12 bit resolution on bit B3 ... B14. 
F ring number |32|02|XX|XX

Image 
he analog

nel. 
smit 16-bit meas

smitted in a data word (16 bits) as input b
low) and rocess im
his value is r
rom the manufactu | onwards, the status information 

included in the three least significant b be parsed in the event of an 
error. Bit B0 = 1 is set when the range verranged. 
F s having a previous manuf ast 3 bits are not parsed. 
The manufacturing number is part of t he module enclosure. 
S s can process in hannel status information by means of a 
status byte. 
However, the coupler / controller process operation is optional, which means that 
accessing or parsing the status information depends on the fieldbus system. 

its (B0 ... B2) can 
 of measurement is o
acturing number, the l
he lateral marking on t

or module

ome fieldbus system put c
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Attention 
The representation of the process data of some fieldbus modules in the process 
mage depends on the fieldbus coupler/-controller used. Please take this information 
s well as the particular d

i
a
"
p

esign of the respective control/status bytes from the section 
Fieldbus specific design of the process data" included in the description of the 
rocess image of the corresponding coupler/ controller. 

  

 
4.4.7 Standard Format 

For the standard module PIO-468, the input voltage ranging from < 0 V to > 10 V is 
scaled on the numerical values ranging from 0x0000 to 0x7FF9. 

Process values of module PIO-468 
numerical value Input current 

binary 
status- 

byte 
0 - 10 V value * X F Ü) 

hex. dec. 
hex. 

0 0000 0000 0000 0 000 00 00 0 00 
5 0100 0000 0000 0 000 40 00 16384 00 

10 0111 1111 1111 1 000 7F F8 32760 00 
> 10 0111 1111 1111 1 001 7F F9 32761 42 

 *) status bits: X = not used, F = short-circuit, Ü = oversize 
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4.5 PIO-480 [2 AI 0-20 mA Differential Measurement Input] 
2-Channel Analog Input Module 0-20 mA, 
differential measurement input 

4.5.1 View 

C
D

B

A

+AI2

Datacontacts

+AI1

FunctionAI2

-AI2

nAI1
ErrorAI2orAI1

nel Analog Input Module 0-20 mA 

The analog input module s  mA. 
ule ha d n n r rential signals via 
ctio AI 1 and -AI 1 or +AI 2 and -AI 2. 
 (sr direc ct  DIN r  A 

made automa hen snapped on DIN ra
The input signal of each channel is ele a an  a 
resolution of 13 bits. 
The operation iness and trouble ternal  b  the 
hannels are indicated via a Function LED. Overrange or underflow of the measuring 
nge is indicated via an Error LED. 

ration of the input modules is possible when designing the fieldbus node. 
Grouping of module types is not necessary. 
The voltage supply is done via system voltage. 

Functio
Err

-AI1

Shield
(screen)

Shield
(screen)

PIO-480

 
Fig. 4.5.1-1: 2-Chan

4.5.2 Description 
receive

ifferential i
 differential sign
put channels a

als of values 0-2
d can 

0
eceive diffeThe mod

the conne
The shield

s two 
ns +
een) is 
tically w

tly conne ed to the
to the 

ail. capacitive connection is 
il. 

ctrically isol

-free in

ted d will be transmitted with

al read  data us communication of
c
ra
Any configu

Attention 
This module has no power contacts. For field supply to downstream I/O modules, a 
supply module will be needed.  
The analog input module can be used with all couplers/controllers of the PARKER-
I/O-SYSTEM PIO. 
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4.5.3 Display Elements 
 LED Channel Designation State Function 

 
off 

No operational readiness or 
the internal data bus 
communication is interrupted A 

green 
Function 

AI 1 
on 

Operational readiness and 
trouble-free internal data bus 
communication 

off Normal operation 
B 
red 

1 

Error 
AI 1 on Overrange/underflow of the 

admissible measuring range  

off 
No operational readiness or 
the internal data bus 
communication is interrupted C 

green 
Function 

AI 2 
on 

Operational readiness and 
trouble-free internal data bus 
communication 

C
D

B

AA

B

C

D 
Fig. 4.5.3-1: 
Display Elements 

off Normal operation 

 
D 

2 

Error 
Overrange/underflow of the 
admissible measuring range  

AI 2 on red 

 
4.5.4 Schematic Diagram 

+AI2

-AI2

+AI1

-AI1

Shield
(screen)

+Al

-Al

270pF

270pF

A
D

Logic

Function
Error

Shield
(screen)

1

2

3

4

5

6

7

8

PIO-480

 

Fig. 4.5.4-1: 2-Channel Analog Input Module 0-20 mA 
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4.5.5 Technical Data 
Module Specific Data 

Number of outputs 2, electrically isolated from each other 

Measured-value acquisition time s (both inputs)  synchronou

Voltage supply  via system voltage DC /DC 

Current consumption (internal) ≤ 100 mA 

Signal current 0 ... 20 mA 

Internal resistance < 27  mA 0 Ω at 20

Overrange/ 
measuring range underflow 

status byte and LED 

Input filter low  = 5 kHz pass first order, fG

Resolution of the A/D converter 14 Bit 

Monotonicity without missing 
codes 

yes 

Resolution of the measured value 13 Bit 

Value of a LS
(Least Signif

B (Bit 2) 
icant Bit) 

2.4 µA 

Measuring error 25 °C ≤ ±0.05% of the full scale value 

Temperature coefficient < ±0 le value .01%/K of the full sca

Measuring error ≤ 0.4 temperature range 
≤ 0.1 (non-linearity) 

 % over whole 
 % of upper range value 

Crosstalk attenuation ≥ 80 db 

Sampling time of repetition 1 ms 

Sampling delay (module) 1 ms 

Sampling delay (channel/channel) ≤ 1 µs 

Sampling duration ≤ 5 µs  

Method of conversion SAR (Successive Approximation Register) 

Operating mode continuously sampling (preset) 

Protection non-linear limiting 

Admissible continuous overload 30 V 

Voltage resistance DC 5 annel/chan el or channel/s stem 00V ch n y

Bit width 2 x 16 bits data
 x 8 Bit bits control/statu

 
2 s (option) 

Weight ca. 55 g 

Approvals 

UL E198563, UL508 

DEMKO 02 ATEX 132
II 3 GD EEx

273 X 
 nA II T4 

Conformity marking CE 
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4.5.6 Process
alog input module PIO-480 transmits 16-bit measured values and 8 optional 

 

d in the range 
d 20 mA. Therefore, they are represented with a ‘X‘ in the table.  

bits, the deci by the value 3 as it is indicated in the 

 

rmation depends on the fieldbus system. 

 

 Image 
The an
status bits per channel. 
The digitalized measured value is transmitted in a data word (16 bits) as input byte 0
(low) and input byte 1 (high) into the process image of the coupler / controller. 
This value is represented with a 13 bit resolution on bit B2 ... B14. 
The most significant bit15 (MSB) is always '0'. 
The states of the first two least significant bits B0 and B1 are not define
between 0 an
The hexadecimal and decimal measured values are listed in the table provided that 
the first two bits have the state '0'. If the state '1' is taken into consideration for both 

mal measured value will be higher 
table.  
Some fieldbus systems can process input channel status information by means of a
status byte. 
However, processing via the coupler / controller is optional, which means that 
accessing or parsing the status info

A
T  
d s information as well 
a
"  
t

ttention 

 

he representation of the process data of some I/O modules in the process image
epends on the fieldbus coupler/-controller used. Please take thi
s the particular design of the respective control/status bytes from the section 
Fieldbus Specific Design of the Process Data" included in the description concerning
he process image of the corresponding coupler/controller. 

 
4.5.7 Standar

 module PIO-480, the input current ranging from < 0 mA to > 20 mA 
is scaled on the numer

 

d Format 
For the standard

ical values ranging from 0x0000 to 0x7FFF. 

Process values of modu Ole PI -480 
 

Input current 
 

numerical value 
status- 

byte 
LED 
error 

0 - 20 mA binary hex. dec. hex. AI 1, 2 
> 21 '0111.1111.1111.11XX' 0x7FFC on 32764 0x42 
> 20 '0111 111 0x7FFC  .1111.1 .11XX' 32764 0x00 off
20,00 '0111.1111.1111  0x7  off .11XX' FFC 32764 0x00 
17,50 '0111.0000.0000.00XX' 0x7000 off 28672 0x00 
15,00 '0110 000 0x   .0000.0 .00XX' 6000 24576 0x00 off
12,50 '0101.0000.0000  0x  off .00XX' 5000 20480 0x00 
10,00 '0100.0000.0000.00XX' 0x4000 off 16384 0x00 
7,50 '0011.0000.0000.00XX' 0x3000 12288 0x00 off 
5,00 '0010.0000.0000.00XX' 0x2000 8192 0x00 off 
2,50 '0001.0000.0000.00XX' 0x1000 4096 0x00 off 
0,00 '0000.0000.0000.00XX' 0x0000 0 0x00 off 
< 0 '0000.0000.0000.00XX' 0x0000 0 0x00 off 
< -1 '0000.0000.0000.00XX' 0x0000 0 0x41 on 
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4.6 PIO-501 [2 DO DC 24 V 0.5 A, high-side switching] 
2-Channel Digital Output Module DC 24 V 0.5 A, 
short-circuit-protected, high-side switching 

4.6.1 View 

C
D

B

A

PIO-501

DO2

Powerjumpercontacts

Datacontacts

DO2

24V

0V

DO1

DO1

StatusStatus

 

Fig. 4.6.1-1: 2-Channel Digital Output Module PIO-501 

4.6.2 Description 
The connected load is switched via the digital output from the control system. 
The module has two output channels. Two actuators with ground (earth) wire may be 
directly connected to signal output DO 1, 0V and PE (earth potential) or signal output 
DO 2, 0V and PE.  

 

Note 
For the connection of inductive loads a protected circuit, e. g. a recovery diode, has 
to be switched parallel to this load. 

The output channels are electrically short-circuit-protected and high-side switching. 
Which means that the status of the output channels is "high" if the output channels 
switch to the 24 V supply voltage for the field side. 
The status of the two output channels is indicated via green status LEDs.  
An optocoupler is used for electrical isolation between the bus and the field side. 
Any configuration of the output modules is possible when designing the fieldbus 
node. Grouping of module types is not necessary. 
The field side supply voltage of 24 V for the output module is derived from adjacent 
I/O modules or from a supply module. The supply voltage for the field side is made 
automatically through the individual I/O modules by means of power jumper contacts. 
The digital output module can be used with all couplers/controllers of the PARKER-
I/O-SYSTEM PIO. 
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4.6.3 Display Elements 
LED Channel Designation State Function 

off Output DO 1: not active A 
green 1 Status 

D on Output DO 1: active O 1 

off Output DO 2: not active 
C
D

B

A

CA

2 St
D  2: active 

 C 
Fig. 4.6.3
Display E

n -1: 
lements 

gree
atus 
O 2 on Output DO

 
 

4.6.4 Schematic Diagram 

1 5

2

3

6

7

4 8

PIO-501

DO1 DO2

0V

C

DO

 
F tput M

24V

DO

0V
10nF

10nF

24V

ig. 4.6.4-1: 2-Channel Digital Ou odule PIO-501 
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4.6.5 Technic ataal D  
Module Specific Data 

Number of outputs 2 

Current consumption (internal)max. 3.5 mA 

Voltage via power jumper contacts DC 24 V (-15 % / +20%) 

Type of load resistive, inductive, lamps 

Switching rate max. 5 kHz  

Reverse voltage protection no 

Output current 0.5 A 

Absorbable energy Wmax. 
(unique switch

0.5 J 
ing off) L = 2 W  /I² max. max.

Isolation 500 V (system/field) 

Current consumption typ.(field side) 15 mA (per module) + load 

Internal bit width 2 Bit out 

Weight ca. 50 g 
Approvals 
UL E198563, UL508 

KEMA 01ATEX1024 X 
 nA II T4 II 3 G EEx

GL (Germanischer Lloyd) -01 HH 
t. A, ,

40 197
Ca  B, C  D (EMC1) 

LR (Lloyd's Register) 02/200
v. 1, 2, 3,

26 
En  4  

DNV (Det No eritas) -8471 
Cl. B 

rske V A

RINA (Regist no N AC30 CS1 ro Italia avale) M 402

ABS (American Bureau of Shipping) 03-HG374860-PDA 

Conformity m  E arking C
 

4.6.6 Process Image 
Output bit  B1 B0   

Meaning controls DO 2 
Channel 2 

ls DO
Channel 1

 contro  1 
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4.7 PIO-504 [4 DO DC 24 V 0.5 A, high-side switching] 
4-Channel Digital Output Module DC 24 V 0.5 A, 
short-circuit-protected, high-side switching 

4.7.1 View 

C
D

B

A

PIO-504

DO2

Powerjumpercontacts

Datacontacts

DO2
Status

24V

0V

DO4

DO1
Status

DO1

DO4DO3

 

Fig. 4.7.1-1: 4-Channel Digital Output

4.7.2 Description 
T d via th tal output from the control system. 
The module has four output channels ly connected to 
the module. 
As an example, two 2-conductor actua ay be directly connected using 
connection 0 V and signal output DO l output DO 2. 

 

DO3

 Module PIO-504 

he connected load is switche e digi
. Two actuators may be direct

tors m
1 or 0 V and signa

 

Note 
For the connection of in uctive load

witched parallel to this load. 
d s a protected circuit, e. g. a recovery diode, has 

to be s

The output s are electrically short-circuit-protected and high-side switching. 
W ans that the status of the ou nels is "high" if the output channels 
s 4 V supply voltage for the field side. 
T ltage for the field side is derived from an adjacent supply module by 
means of power jumper contacts. 
The statu  of the four output channels n status LEDs. 
A er is used for electrical is us and the field side. 
Any configuration of the output modul signing the fieldbus 
node. Grouping of module types is no essary. 

he field side supply voltage of 24 V for the output module is derived from adjacent 
O modules or from a supply module. The supply voltage for the field side is made 

automatically through the individual I/O modules by means of power jumper contacts. 
The digital output module can be used with all couplers/controllers of the PARKER-
I/O-SYSTEM PIO. 

channel
hich me tput chan

witch to the 2
he supply vo

s
n optocoupl

is indicated via gree
olation between the b
es is possible when de
t nec

T
I/
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4.7.3 Display Elements 
ED  L Channel Designation State Function 

 off Output DO 1: not active A 
green 

1 S
D
ta

utput DO 1

tus 
O 1 on O : active 

off Output DO 2: not active C 
green 

2 Status 
DO 2 on Output DO 2: active 

off Output DO 3: not active D
B

A

D
C

B
A C

D
B

A

B 
green 

3 Status 
DO 3 on Output DO 3: active 

 
Fig. 4.7.3-1: 
Display off Output DO 4: not active Elements  

 
green 
D 4 Status 

DO 4 
on Output DO 4: active 

 
4.7.4 Schematic Diagram 

DO1 DO2 DO

DO3 DO4

24V

10n

0V
10nF

0V

DO

270pF

F

24V

1 5

2 6

3 7

4 8

PIO-504

 
Fig. 4.7.4-1: 4-Channel Digital Output Module PIO-504 
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4.7.5  Technical Data 
Module Specific Data 

Number of outputs 4 

Current consumption (internal)max. 7 mA 

Voltage via power jumper contacts DC 24 V (-15 % / + 20 %) 

Type of load resistive, inductive, lamps 

Switching rate max. 1 kHz 

Reverse voltage protection no 

Output current 0.5 A short-circuit-protected 

Absorbable energy Wmax. 
(unique switching off) 

0.3 J 
Lmax. = 2 Wmax. /I² 

Isolation 500 V (system/field) 

Current consumption typ.(field side) 30 mA (per module) + load 

Internal bit width 4 Bit out 

Weight ca. 50 g 

App als rov

UL E198563, UL508 

KEMA 01ATEX1024 X 
II 3 G EEx nA II T4 

GL (Germanischer Lloyd) 40 197-01 HH 
Cat. A, B, C, D (EMC1) 

LR (Lloyd's Register) 02/20026 
Env. 1, 2, 3, 4  

DNV (Det Norske Veritas) A-8471 
Cl. B 

RINA (Registro Italiano Navale) MAC30402CS1 

ABS (American Bureau of Shipping) 03-HG374860-PDA 

Conformity marking CE 
 

4.7.6 Process Image 
Output bit B3 B2 B1 B0 

Meaning controls DO 4
Channel 4 

controls DO 3
Channel 3 

controls DO 2 
Channel 2 

controls DO 1
Channel 1 
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4.8 PIO-530 [8 DO DC 24 V 0.5 A, high-side switching] 
8 Module DC 24 V 0.5 A, 
sho d, high-side switching 

4.8.1 View 

-Channel Digital Output 
rt-circuit-protecte

PIO-530

Status
O1…DO8D

3

DO7

DO6

ontacts

 
F Digital Output Mod

4.8.2 Descripti
The connected load is switched via the digital output from the control system. 
T nels. Eig be directly connected 
usin 1 to DO 8.  

 

DO1

DO

DO5

DO8

Datac

Powerjumpercontacts

DO4

DO2

ig. 4.8.1-1: 8-Channel ule PIO-530 

on 

he module has eight output chan ht actuators may 
g the connections signal output DO 

 

Note 
For the connection of inductive loads a pro d circuit, e. g. a recovery diode, has 

witched parallel to this load. 
tecte

to be s

The output ch
channels is 

annels are high-side switching. This means that the status of the output 
"high" when the 24 V field side supply voltage is internally connected to 

en 

The field side supply voltage of 24 V for the output module is derived from adjacent 
I/O modules or from a supply module. The supply voltage for the field side is made 
automatically through the individual I/O modules by means of power jumper contacts. 
The digital output module can be used with all couplers/controllers of the PARKER-
I/O-SYSTEM PIO. 

the output channels. 
This voltage is fed in via the power jumper contacts of an adjacent supply module. 
The status of the eight short-circuit-protected output channels is indicated via gre
status LEDs.  
An optocoupler is used for electrical isolation between the bus and the field side. 
Any configuration of the output modules is possible when designing the fieldbus 
node. Grouping of module types is not necessary. 
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4.8.3 Display Elements 
 LED Channel Designation State Function 

 off Output DO 1: not active 
green 1 

Status 

tput DO 1: active DO 1 on Ou

off Outp O tive ut D 2: not ac
green 2 

Status 
DO 2 on Output DO 2: e  activ

off Outpu O 3:t D  not active 
green 3 

Status 
DO 3 on Outp  3: active ut DO

off Ou  4: not active tput DO
green 4 

Status 

utput DO 4:
DO 4 

on O  active 

off Ou  5: not active tput DO
green 5 

Status 
DO 5 on Ou  5: active tput DO

off Ou  6:tput DO  not active 
green 6 

Status 
DO 6 on Output DO 6: active 

off Output DO 7: not active 

DO8

DO1

DO5
DO7

Fig. 4.8.3-1: 
Display Elements  

green 7 
Status 
DO 7 on Output DO 7: active 

off Output DO 8: not active  
green 8 

Status 
DO 8 on Output DO 8: active 

 

4.8.4 Schematic Diagram 

1

2

5

6

PIO-530

3 7

4 8

DO1

DO3 DO4

DO2 DO

270 pF

DO5 DO6 0 V

DO

DO7 DO8

Fig. 4.8.4-1: 8-Channel Digital Output Module 

24 V 24 V

10 nF 10 nF

 
PIO-530 

0 V
10 nF
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4.8.5 Technical Data 
Module Spec aific D ta 

Number of outputs 8 

Current consumption (internal) 25 mA 

Voltage via p mpe ontacts  (-15 % / +20%) ower ju r c DC 24 V

Type of load resistive, inductive, lamps 

Switching rate max. 2 kHz  

Reverse voltage protection yes 

Output current 0.5 A short-ci -prrcuit otected 

Absorbable e rgy Wmax.
(unique switching off) 

0.9 J 
Lmax. = 2 Wmax. /I² 

ne  

Isolation 500 V (system d) /fiel

Current consumption typ.(field side) 15 mA (per module) + load 

Internal bit width 8 Bit out 

Weight ca. 50 g 

Approvals 

UL E198563, UL508 

DEMKO 02 ATEX 132273 X 
II 3 GD EEx nA II T4 

Conformity marking CE 
 

4.8.6 Process Image 
Output bit  B7 B6 B5 B4 B3 B2 B1 B0 

Meaning controls 
DO 8 – 

Channel 8

controls 
DO 7 – 

Channel 7 

controls
DO 6 – 

Channel 6

controls
DO 5 – 

Channel 5

controls
DO 4 – 

Channel 4

controls
DO 3 – 

Channel 3

controls 
DO 2 – 

Channel 2 

controls 
DO 1 – 

Channel 1
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4.9 PIO-550 [2 AO DC 0-10 V] 
2  Module 0-10 V 

4.9.1 View 
-Channel Analog Output

C
D

B

A

PIO-550

AO2

contacts

nAO2F

Shield
(screen)

Shield
(screen)

on
(ground)

Data

FunctiounctionAO1

AO1

Common
(ground)

Comm

 
F log Output Module PIO-550 

4.9.2 Description 
The anal PIO-550 cre signal of 0-10 V. 
The module has two short circuit protec els and enables the direct 
wiring of two 2-conductor actuators to AO 1 and ground or AO 2 and ground. The 
signals are transmitted via AO 1 or AO 
The channels have a common ground and a shield (screen) (S). The shield (screen) 
is directly connected to the DIN rail. A c ion is made automatically 
w
The input si ctrically isolated a nsmitted with a resolution of 12 
b

he operational readiness and the trouble-free internal data bus communication of 
dicated via a function LED.  

of the input modules is possible when designing the fieldbus node. 
Grouping of module types is not necessary. 
The voltage supply is done via the internal system voltage. 

ig. 4.9.1-1: 2-Channel Ana

og output module ate a standardized 
ted output chann

2. 

apacitive connect
hen snapped onto the DIN rail. 

gnal is ele
its. 

nd will be tra

T
the channels are in
Any configuration 

 

Attention 
This module is not provided with integrated power jumper contacts. For field supply to 
downstream I/O modules, a supply module will be needed.  

The analog o
I/O-SYSTEM PIO. 

utput module can be used with all couplers/controllers of the PARKER-
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4.9.3 Display Elements 
LED Channel Designation State Function 

off 
No operational readiness or 
the internal data bus 
communicati pted on is interruA 

green 1 Function 
AO 1 

on 
ess and 

e operational 
adiness 

Operational readin
trouble-fre
re

off 
o iona adiness or 

the internal da us 
om ation is interrupted 

N operat l re
ta b

c munic

C
B

A

D
CA

 
Fig. 4.9.3-1: 
Display Elements

C 
green 

 

2 Function 
AO 2 p l readiness and 

ou e o nal 
a

on tr
O erationa

ble-fre
diness 

peratio
re

 

4.9.4 Schematic Diagram 

270pF
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D

Logic

Function

Common
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(screen)

Shield
(screen)

10nF
(ground) (ground)

1
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3

5

6

7

PIO-550

Common

4 8

 
Fig. 4.9.4-1: 2-Channel Analog Output Module PIO-550 
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4.9.5 Technical Data 
Module Specific Data 

Number of outputs 2 

Voltage supply via system voltage DC/DC 

Current consumption typ. (internal) 65 mA 

Signal voltage  0 ... 10 V 

Load impedance > 5 kΩ 

Resolution 12 Bit 

Conversion time typ. 2 ms 

Measuring error 25°C he full scale value <± 0,1 % of t

Temperature coefficient <± 0,01 %/°K of the full scale value 

Isolation 500 m/supply) Veff (syste

Bit width 2 x 16 bits data 
2 x 8 bits control/status(option) 

Weight a. 55 g c

Approvals 

UL E198563, UL508 

KEMA 01ATEX1024 X 
II3G EEx nA II T4 

GL (Germanischer Lloyd) 40 197-01 HH 
Cat. A,B,C,D (EMC1) 

LR (Lloyd's Register) 02/20026 
Env. 1, 2, 3, 4  

DNV (Det Norske Veritas) A-8471 
Cl. B 

RINA (Registro Italiano Navale) MAC30402CS1  

ABS (American Bureau of Shipping) 03-HG374860-PDA 

Conformity marking CE 
 

4.9.6 Process Image 
The analog output module PIO-550 transmit 16-bit data and 8 status bits per channel.  
The digitalized output value is transmitted in a data word (16 bits) as output byte 0 
(low) and output byte 1 (high) into the process image of the coupler / controller. 
This value is represented with a 12 bit resolution on bit B3 ... B14. 
The three least significant bits (B0 ... B2) are not parsed.  
Some fieldbus systems can process status information by means of a status byte. 
As the returned status byte of this output module is always zero, it will not be parsed. 
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4.9.7 Standard Format 
For the standard module PIO-550, the numerical values ranging from 0x0000 to 

d on the output voltage ranging from 0 V to 10 V. 0x7FFF are scale
 

Process values of module PIO-550 
numerical value Output voltage 

binary 
status- 

byte 
0 - 10 V ouptput value 

hex. dec. 
hex. 

0 0000 0000 0000 0000 00 00 0 00 
1,25 0001 0000 0000 0000 10 00 4096 00 
2,5 0010 0000 0000 0000 20 00 8192 00 

3,75 0011 0000 0000 0000 30 00 12288 00 
5 0100 0000 0000 0000 40 00 16384 00 

6,25 0101 0000 0000 0000 50 00 20480 00 
7,5 0110 0000 0000 0000 60 00 24576 00 

8,75 0111 0000 0000 0000 70 00 28672 00 
10 0111 1111 1111 1111 7F FF 32764 00 
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4.10 PIO-552 [2 AO 0-20 mA] 
2-Channel An u -2

4.10.1 

alog O tput Module 0 0 mA. 

View 

C
D

B

A

PIO-552

AO2

Powerjumpercontacts

Datacontacts

FunctionAO2

24V

0V

FunctionAO1

AO1

Shield
(screen)

Shield
(screen)

 
Fig. 4.10.1-1: 2-Channel Analog Output Module PIO-552 

4.10.2 Description 
The analog output module PIO-552 create a standardized signal of 0-20 mA. 
The module has two output channels and enables, for example, the direct wiring of 
two 2-conductor actuators to the connections AO 1 and 0V or AO 2 and 0V. The 
signals are transmitted via AO 1 or AO 2. 
The channels have a common ground and a shield (screen) (S). The shield (screen) 

ectly pacitive connection is made automatically 
when snapped onto the DIN rail. 
The input signal is electrically isolated and will be transmitted with a resolution of 12 
bits. 
The operational readiness and the trouble-free internal data bus communication of 
the channels are indicated via a green function LED. 
Any configuration of the input modules is possible when designing the fieldbus node. 
Grouping of module types is not necessary. 
The voltage supply is done via the field supply. 
The field side supply voltage of 24 V for the output module is derived from an 
adjacent I/O module or from a supply module. A capacitive connection of the supply 
potential to the adjacent I/O modules is made automatically via the internal power 
contacts when snapping the output modules. 

is dir connected to the DIN rail. A ca

Note 
Use an appropriate supply module (e.g. PIO-602) if an electrically isolated voltage 
supply is required! 

The analog output module can be used with all couplers/controllers of the PARKER-
I/O-SYSTEM PIO. 
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4.10.3 Display Elements 
LED Channel Designation State Function 

off 

No operational readiness 
or the internal data bus 
communication is 
interrupted A 

green 1 Function
AO 1 

Operational readiness and 
-free internal data 

 communication 

 

on trouble
bus

off comm
in

No op
or the

erational readiness 
 internal data bus 
unication is 

terrupted 

C
D

B

A

CA

 
Fig. 4.10.
Display E

green 

3-1: 
lements 

C 2 Function
AO 2 

Operational readiness and 
ouble-free internal data 

unication 

 

on tr
bus comm

 

4.10.4 Schematic Diagram 

Shield
(screen)

AO1 AO2

24V 24V

0V

AO

10nF

270pF 10nF 10nF

0V

AI
DU

Logic

Function

Shield
(screen)

1

2

3

4

5

6

7

8

PIO-552

 
Fig. 4.10.4-1: 2-Channel Analog Output Module PIO-552 
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4.10.5 Technical Data 
Module Specific Data 

Number of outputs 2 

Voltage supply via system voltage DC 24 V (-15% ... +20%) 

Current consumption typ. (internal) 60 mA 

Signal voltage  0... 20 mA 

Load impedance < 500 Ω 

Linearity ± 2 LSB 

Resolution 12 Bit 

Conversion time typ. 2 ms 

Measurung error 25°C <± 0,1 % of the full scale value 

Temperature coefficient <± 0,01 %/°K of the full scale value 

Isolation 500 V (system/supply) eff 

Bit width 2 x 16 bits data 
2 x 8 bits control/status(option) 

Weight ca. 55 g 

Approvals 

U  L E198563, UL508 

K MA E 01ATEX1024 X 
II 3 G EEx nA II T4 

GL (Germanischer Lloyd) 40 197-01 HH 
Cat. A, B, C, D (EMC1) 

LR (Lloyd's Register) 02/2002
Env. 1, 2, 3, 

6  
4  

D V (Det Norske Veritas) A-8471 
Cl. B

N
 

RINA (Registro Italiano Navale) MAC30402CS1 

ABS (American Bureau of Shipping) 03-HG374860-PDA 

Conformity marking CE 
 

4.10.6 Proce
The analog output module PIO-552 transmit 16-bit data and 8 status bits per channel. 
The digitalized output value is transmitted in a data word (16 bits) as output byte 0 
(low) and output byte 1 (high) via the process image of the coupler / controller. 
This value is represented with a 12 bit resolution on bit B3 ... B14.The three least 
significant bits (B0 ... B2) are not parsed. 
Some fieldbus systems can process the status information using by means of a 
status byte. 
As the returned status byte of this output module is always zero, it will not be parsed. 

ss Image 
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4.10.7 Standard Format 
For the standard module PIO-552, the numerical values ranging from 0x0000 to 
0x7FFF are scaled on the output current ranging from 0 mA to 20 mA. 
 

Process values of module PIO-552 
numerical value Ouput current 

binary 
status- 

byte 
0 - 20 mA output value 

hex. dec. 
hex. 

0  0000 0000 0000 00 00 00 0000 0 
2,5  0000 0000 10 00  0001 0000 4096 00
5 0 0000 0000 20 00 0 0010 000 8192 0

7,5 0011 0000 0000 0000 30 00 00 12288 
10  0000 0000 0000 40 00 16384 00 0100

12,5  0000 0000 0000 50 00 20480 00 0101
15 00 0000 0000 60 00 0  0110 00 24576 0

17,5 0111 0000 0000 0000 70 00 28672 00 
20 0111 1111 1111 1111 7F FF 32764 00 
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4.11 PIO-600 [End Module] 

4.11.1 View 
End Module 

C
D

B

A

PIO-600

 
Fig. 4.11.1-1: End Module PIO-600 

4.11.2 Description 
After the fieldbus node is assembled with the correct buscoupler and selected I/O 
modules , the end module PIO-600 is snapped onto the assembly. 
This module completes the internal data circuit and ensures correct data flow. 
The end module is a necessary component to all PARKER-I/O-SYSTEM PIO fieldbus 
nodes. 
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4.11.3 Technical Data 
Module Specific Data 

Weight ca. 35 g 

Approvals 

UL E198563, UL508 

KEMA 01ATEX1024 X 
II 3 G EEx nA II T4 

GL (Germanischer Lloyd) 40 197-01 HH 
Cat. A, B, C, D (EMC1) 

LR (Lloyd's Register) 02/20026  
Env. 1, 2, 3, 4  

DNV (Det Norske Veritas) A-8471 
Cl. B 

RINA (Registro Italiano Navale) MAC30402CS1  

ABS (American Bureau of Shipping) 03-HG374860-PDA 

Conformity marking CE 
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4.12 PIO-602
p

4.12.1 View 

 [24 V DC Power Supply] 
Su ply Module DC 24 V, passive 

C
D

B

A

PIO-60

0V

Status voltage supply
ntacts-Powerjumperco

Datacontacts

Supply via power-
jumper-contacts
24V

2

Powerjumpercontacts
 

uppy Module PIO-602 Fig. 4.12.1-1: S

 
4.12.2 Description 

he supply module PIO-602 provides an electrically isolated DC 24 V fieldside power 
t
T tential) connections. 
A ction of the potential the adjacent I/O modules is de 
a ally via the in r con n snapping the I/O m
together. 

T
o the adjacent I/O modules. 
he module is fed in external via the 24 V, 0V and PE (earth po
 capacitive conne s to  ma
utomatic ternal powe tacts whe odules 

 

Note 
Maximum current supply to all connected modules is 10 A. Should more current be 
needed, additional supply modules may be added in the assembly. 

 

Note 
Pay particular attention to the admissible voltage of each I/O module when using the 
supply modules. 

The operating voltage of 24 V is indicated via a green status LED.  
Any configuration of the output modules is possible when designing the fieldbus 
node. Grouping of module types is not necessary. 
The supply module can be used with all couplers/controllers of the PARKER-I/O-
SYSTEM PIO. 
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4.12.3 Display Elements 
LED Designation State Function 

off No DC 24 V voltage supply via 
power jumper contacts. 

C
D

B

A

C
 g

Fig. 4.12.
Display E

C
re

Status voltage 
ply 

–Power
jumper 

contacts
DC 24 V voltage supply via 

mper contacts. 3-1: 
lements 

 
en 

sup  
 

  
on power ju

 

4.12.4 Schematic Diagram 

Status

0V
0V

24V
24V

1 5

2 6

3 7

4 8

PIO-602

 
Fig. 4.12.4-1: Supply Modu 02 

 

le PIO-6
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4.12.5 Technical Data 
Module Specific Data 

Voltage via power jumper contacts max DC 24 V 

Current via power jumper contacts max. 10 A 

Weight ca. 45 g 

Approvals 

UL E198563, UL508 

KEMA 01
II 3  

ATEX1024 X 
 G EEx nA II T4

GL (Germani ) 1) 0
Ca

scher Lloyd 4  197-01 HH 
t. A, B, C, D 

LR (Lloyd's Registe 02
n

r) 1) /20026 
E v. 1, 2, 3, 4  

DNV (Det No ) 1) 8rske Veritas A-
Cl. B 

471 

RINA (Regist  1) Aro Italiano Navale) M C30402CS1 

ABS 
(American Bureau of Shipping) 1)

03-HG374860-PDA 

Conformity m CEarking  
1) Note information on “Voltage Supply“! 
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5 PROFIBUS 
5.1 Descrip

PROFIBUS is an open fieldbus standard, laid down in the European Standard EN 

PROFIBUS DP en a 
control (PLC / P ensors and 
actuators, digita

m c

A DP M IBUS DP and 
ontrols the bus. It transfers the data between a supervisory control and the 

ent. 

side. They edit the input data of the 
peripheral equipment for the communication with the master and output the Master 
data to the peripheral equipment.  

 

PROFIBUS uses the master/slav smission. The master 
cyclically reads the input data fro lically writes the output data to 
the slaves. PROFIBUS DP V1 als  data exchange. PROFIBUS 
D s from 9.6 kbau

PROFIBUS DP features: 

• fast system response times 

o interference 

ostic 

y fail or be turned off without the fieldbus operations being 

• Every configuration is s  master. 

• fie
NO (PROFIBUS Nut isation).  

The slaves are described i D files. The GSD the 
configuration software which makes the configuration of the slave e . 

 

tion 

50170, Vol. 2 (also IEC).  

 has been designed for a fast and efficient data exchange betwe
C) and decentralized peripheral equipment, for example s
l or analog input and output modules.  

A DP Syste onsists of a master and up to 124 slaves: 

aster exchanges the data with the slaves via PROFMaster: 
c
decentralized peripheral equipm

Slave: DP Slaves are the link to the field 

e method for data tran
m the slaves and cyc
o supports an acyclic

P has baud rate d up to 12 Mbaud. 

• high immunity t

• master and slave diagn

• single slaves ma
interrupted. 

tored in the

ufacturer-specific identiEvery slave has a man r that has been assigned by the 
P zerorgan

n the GS  file is imported into 
asier

Further information 
The PNO provides further ntation for its mem  
- Technical descriptions 
- Guidelines 

rofibus.com/

docume bers in INTERNET:

http://www.p
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5.2 Wiring 
On the
a line s

 PROFIBUS with RS 485 transmission technology all devices are connected in 
tructure. The bus line comprises of a twisted and screened pair of wires.  

The fieldbus line is specified in EN 50170 as a line type A and must provide certain 
line parameters. The line type B also described in the EN 50170 is an old type and 
should no longer be used. 

Parameter Value 

Wave resistance 135 ... 165 Ω 

Operating capacity < 30 pF/m 

Loop resistance 110 Ω/km 

Wire diameter*) > 0.64 mm 

Wire cross section*) > 0.34 mm2

*) The wire cross sections used must conform with connection possibilities on the 
bus plug. 

Line type A allows maximum line lengths for a bus segment dependent upon the 
transmission speed.  

Transmission speed Max. bus segment length 

9.6 / 19.2 / 45.45 / 93.75 kBaud 1200 m 

187.5 kBaud 1000 m 

500 kBaud 400 m 

1500  kBaud 200 m 

3000 / 6000 / 12000 kBaud 100 m 
 
The plugs available on the market offer the possibility that arriving and departing data 
cables can be directly connected to the plug. In this manner drop cables are avoided 
and the bus plug can be connected to or disconnected from the bus at any time 
without interrupting the data traffic. A cut-in type bus connection is integrated in these 
plugs. Due to the capacitative load of the subscribers and the resulting generated line 
reflection the connection plugs used should have integrated length inductivity. This is 
indispensable for transmission rates of > 1.5 MBaud. 

6 6

3 3

1 1

9 9

8

7

2 2

4 4

7

8

5 5

VP

39
0

�
39

0
�

22
0

�

RxD/TxD-PRxD/TxD-P

RT SRT S

RxD/TxD-NRxD/TxD-N

DGND

9 pole D-SUB
Connector with
Terminating Resisto

9 pole D-SUB
Connector

Further
Fieldbus Nodes

Pin 3 - B L ine

Pin 8 - A Line

Series inductance = 110 nH  
Fig. 5-1: Bus connection  
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Note 

 
When connecting the sub
The bus termination at  

scriber ensure that the data lines are not mixed up. 
the start and end of the bus line must be installed. The bus 

connection requires the supply voltage VP from the device. For this reason ensure 
that the slave unit installed on the bus termination, is always supplied with voltage. 
Due to the integrated length inductivity in the connection plug ensure that the plug is 
installed without connected field devices as the missing capacity of the device could 
cause transmission faults. 

In order to achieve a high disturbance resistance of the I/O-System against 
electromagnetic radiated interference ensure that a screened PROFIBUS cable is 
used. Where possible connect the screen at both ends with good conduction and 
using large surface area screen clips. In addition ensure that the cables are laid 
separated from all power line cables if possible. With a data rate of ≥1.5 Mbit/s 
ensure that spur lines are avoided. 

  

Further information 
The PNO provides further documentation for its members in INTERNET. Cable 
specification information can be obtained from, for example, the „Installation 
Guideline for PROFIBUS-FMS/DP", 2.112 
http://www.profibus.com/ 

 

Note 
PARKER offers this screen connection I/O-System for the optimum connection 
between fieldbus screening and function earth. 
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6 Use in Hazardous Environments 
6.1 Forewor

e 
 

 which can be explosive. For this reason, 
t ponents used in such plants and I/O-systems must not pose a risk 
o lting in injury to persons or damage to property. This is backed by 
l regu M 
(ele nt . The 
f plos d. 

6.2 Protectiv es
e 

ce by avoiding the use of combustible liquids, reducing the 
concentration levels, ventilation measures, to name but a few.  But there are a large 
number of applications, whic
m e secondary explosion protection comes into play. 
Followi res. 

6.3 Classification meeting CENELEC and IEC 
ions outlined here are valid for use in Europe and are based on the 

follo hnical 
Standardization). On an international scale, these are reflected by the IEC 60079-... 

d 
Today’s development shows that many chemical and petrochemical companies hav
production plants, production, and process automation machines in operation which
use gas-air, vapor-air and dust-air mixtures
he electrical com
f explosion resu

aw, directives or lations on a national and international scale. The I/O-SYSTE
ctrical compone

ollowing basic ex
s) is designed for use in zone 2 explosive environments
ion protection related terms have been define

e measur  
Primarily, explosion protection describes how to prevent the formation of an explosiv
atmosphere.  For instan

h do not allow the implementation of primary protection 
easures. In such cases, th

 detailed descriptiong is a n of such secondary measu

The specificat
wing standards: EN50... of CENELEC (European Committee for Electrotec

standards of the IEC (International Electrotechnical Commission). 

losive environments are areas in which the atmosphere can potentially become 
osive. The term

6.3.1 Divisions 
Exp
expl  explosive means a special mixture of ignitable substances 

d
elec
desc  level of an explosive atmosphere. This division, based on 

safe
com

existing in the form of air-borne gases, fumes, mist or dust under atmospheric 
con itions which, when heated beyond a tolerable temperature or subjected to an 

tric arc or sparks, can produce explosions. Explosive zones have been created to 
ribe the concentrations

the probability of an explosion occurring, is of great importance both for technical 
ty and feasibility reasons. Knowing that the demands placed on electrical 
ponents permanently employed in an explosive environment have to be much 

more stringent than those placed on electrical components that are only rarely and, if 
at all, for short periods, subject to a dangerous explosive environment. 
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Exp

• 

losive areas resulting from gases, fumes or mist: 

Zone 0 areas are subject to an explosive atmosphere 
(> 1000 h /year) continuously or d periods. 

• Zone 1 areas can expect the occasional occurrence o
(> 10 h ≤ 1000 h /year). 

• Zone 2 areas can expect the rare or short-term occur
atmosphere (> 0 h ≤ 10 h /year). 

 air-borne dust: 

subject to an explosive atmosphere 
(> 1000 h /year) continuously or for extended periods

xpect the occasional occurrence
ar). 

ect the rare or short-term occurrence of an explosive 
 /year). 

6.3.2 Explosion protection group 
ponents for explosive areas

des elec l components for use in fire-damp 
ine str es. 

des ele r use in all other 
nvironme

pertinent combustible gases in the enviro
ion IIA, IIB and IIC takes into acc

bstances/gases have various gy 
stic values. For this reason the three sub-groups are 
representative types of gases: 

pane 
ylene 

ydrogen 
 

for extende

f an explosive atmosphere 

rence of an explosive 

Explosive areas subject to

• Zone 20 areas are 
. 

 of an explosive atmosphere • Zone 21 areas can e
(> 10 h ≤ 1000 h /ye

• Zone 22 areas can exp
atmosphere (> 0 h ≤ 10 h

In addition, the electrical com
groups: 

Group I: Group I inclu
endangered m

Group II: Group II inclu
explosive e

 are subdivided into two 

trica
uctur
ctrical components fo
nts. This group is further subdivided by 

nment. 
ount that different 
 ignition ener

Subdivis
materials/su
characteri
assigned 
• IIA – Pro
• IIB – Eth
• IIC – H

Minimal ignition energy of representative types of gases 

Explosion group I IIA IIB IIC 

Gases Methane Propane Ethylene Hydrogen 

Ignition energy (µJ) 280 250 82 16 
 
Hydrogen being commonly encountered in chemical plants, frequently the explosion 
group IIC is requested for maximum safety. 
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6.3.3 Unit categories 
More nes) and the conditions of use (explosion groups) are over, the areas of use (zo
subdivided into categories for the electrical operating means: 

Unit 
categories 

Explosion 
group Area of use 

M1 I Fire-damp protection 

M2 I Fire-damp protection 

1G II Zone 0 Explosive environment by gas, fumes or mist

2G II Zone 1 Explosive environment by gas, fumes or mist

3G II Zone 2 Explosive environment by gas, fumes or mist

1D II Zone 20 Explosive environment by dust 

2D II Zone 21 Explosive environment by dust 

3D II Zone 22 Explosive environment by dust 
 

6.3.4 Temperature classes 
The maximum surface temperature for electrical components of explosion protection 
group I is 150 °C (danger due to coal dust deposits) or 450 °C (if there is no danger of 
coal dust deposit). 

In line with the maximum surface temperature for all ignition protection types, the 
electrical components are subdivided into temperature classes, as far as electrical 
components of explosion protection group II are concerned. Here the temperatures 
refer to a surrounding temperature of 40 °C for operation and testing of the electrical 
components. The lowest ignition temperature of the existing explosive atmosphere 
must be higher than the maximum surface temperature. 

Temperature classes Maximum surface 
temperature 

Ignition temperature 
of the combustible materials 

T1 450 °C > 450 °C 

T2 300 °C > 300 °C to 450 °C 

T3 200 °C > 200 °C to 300 °C 

T4 135 °C > 135 °C to 200 °C 

T5 100 °C >100 °C to 135 °C 

T6 85°C >   85 °C to 100 °C 
 

The following table represents the division and attributes of the materials to the 
temperature classes and material groups in percent: 

Temperature classes 
T1 T2 T3 T4 T5 T6 Total* 
26.6 % 42.8 % 25.5 %     

 94.9 %  4.9 % 0 % 0.2 % 432 

Explosion group 
IIA IIB IIC    Total* 
85.2% 13.8 % 1,0 %    501 
 * Number of classified materials 
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6.3.5 Types of ignition protection 
nition protection defines the special measures to be taken for electrical components 
 order to prevent the ignition of surrounding explosive atmospheres. For this reason 

a differentiation is made between the following types of ignition protection: 

Ig
in

Identifi-
cation 

CENELEC 
standard 

IEC 
standard Explanation Application 

EEx o EN 50 015 IEC 79-6 Oil encapsulation Zone 1 + 2 

EEx p EN 50 016 IEC 79-2 Overpressure 
encapsulation Zone 1 + 2 

EEx q EN 50 017 IEC 79-5 Sand encapsulation Zone 1 + 2 

EEx d EN 50 018 IEC 79-1 Pressure resistant 
encapsulation Zone 1 + 2 

EEx e EN 50 019 IEC 79-7 Increased safety Zone 1 + 2 

EEx m EN 50 028 IEC 79-18 Cast encapsulation Zone 1 + 2 

EEx i EN 50 039 
EN 50 020 (unit) 

IEC 79-11 Intrinsic safety Zone 0 + 1 + 2 
(system) 

EEx n EN 50 021 IEC 79-15 
Electrical 
components for 
zone 2 (see below) 

Zone 2 

 
Ignition protection “n" describes exclusively the use of explosion protected electrical 
components in zone 2. This zone encompasses areas where explosive atmospheres 

 rarely or short-term. It represents the transition 
1, which requires an explosion protection and safe area in 

ch for instance welding is allowed at any time. 

Regulations covering these electrical components are being prepared on a world-
wide scale. The standard EN 50 021 allows electrical component manufacturers to 
obtain certificates from the corresponding authorities for instance KEMA in the 
Netherlands or the PTB in Germany, certifying that the tested components meet the 
above mentioned standards draft. 

Type “n” ignition protection additionally requires electrical components to be marked 
with the following extended identification: 

• A – non spark generating (function modules without relay /without switches) 

• AC – spark generating, contacts protected by seals (function modules with relays 
/ without switches) 

• L    – limited energy (function modules with switch) 

 

can only be expected to occur
etween the area of zone b

whi

i
 

Further information 
For more detailed information please refer to the national and/or international 
standards, directives and regulations! 
 

6.4 Classifications meeting the NEC 500 
The following classifications according to NEC 500 (National Electric Code) are valid 
for North America. 
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6.4.1 Divisions 
The "Divisions" describe the degree of probability of whatever type of dangerous 
situation occurring. Here the following assignments apply: 

Explosion endangered areas due to combustible gases, fumes, mist and dust: 

Division 1 Encompasses areas in which explosive atmospheres are to be 
expected occasionally (> 10 h ≤ 1000 h /year) as well as 
continuously and long-term (> 1000 h /year). 

Division 2 Encompasses areas in which explosive atmospheres can be 
expected rarely and short-term (>0 h ≤ 10 h /year). 

 

6.4.2 Explosion protection groups 
Electrical components for explosion endangered areas are subdivided in three danger 
categories: 
 
Class I (gases and fumes): Group A (Acetylene) 

Group B (Hydrogen) 
Group C (Ethylene) 
Group D (Methane) 

Class II (dust): Group E (Metal dust) 
Group F (Coal dust) 
Group G (Flour, starch and cereal dust) 

Class III (fibers): No sub-groups 
 

6.4.3 Temperature classes 
Electrical components for explosive areas are differentiated by temperature classes: 

Temperature classes Maximum 
surface temperature 

Ignition temperature 
of the combustible materials 

T1 450 °C > 450 °C 

T2 300 °C > 300 °C to 450 °C 

T2A 280 °C > 280 °C to 300 °C 

T2B 260 °C > 260 °C to 280 °C 

T2C 230 °C >230 °C to 260 °C 

T2D 215 °C >215 °C to 230 °C 

T3 200 °C >200 °C to 215 °C 

T3A 180 °C >180 °C to 200 °C 

T3B 165 °C >165 °C to 180 °C 

T3C 160 °C >160 °C to 165 °C 

T4 135 °C >135 °C to 160 °C 

T4A 120 °C >120 °C to 135 °C 

T5 100 °C >100 °C to 120 °C 

T6 85 °C >   85 °C to 100 °C 
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6.5 Identification  
6.5.1 For Europe 

According to CENELEC and IEC 

II 3 G
KEMA 01ATEX1024 X

EEx nA II T4

Explosion protection group Unit category

Community symbol for
explosion protected
electrical components

Approval body and/or number of
the examination certificate

E  =  conforming with European standards
Ex = explosion protected component

n = Type of ignition Extended identification

Explosion protection group

Temperature class

 

Fig. 6-1: Example for lateral labeling of bus modules 
(PIO-400, 2 channel digital input module 24 V DC) 



EMN 
 

88-022349-01A October 2003 119

6.5.2 For America 
According to NEC 500 

CL  I  DIV 2
Grp. ABCD

optemp code T4A
Explosion group
(gas group)

Explosion protection group
(condition of use category)

Area of application (zone)

Temperature class

 

Fig. 6-2: Example for lateral labeling of bus modules 
(PIO-400, 2 channel digital input module 24 V DC) 
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6.6 Installation regulations 
In the Federal Republic of Germany, various national regulations for the installation 
in explosive areas must be taken into consideration. The basis being the ElexV 
complemented by the installation regulation DIN VDE 0165/2.91. The following are 
excerpts from additional VDE regulations: 

DIN VDE 0100 Installation in power plants with rated voltages up to 1000 V 
DIN VDE 0101 Installation in power plants with rated voltages above 1 kV 

DIN VDE 0800 Installation and operation in telecommunication plants 
including information processing equipment 

DIN VDE 0185 lightning protection I/O-systems 
 
The USA and Canada have their own regulations. The following are excerpts from 
these regulations: 

NFPA 70  National Electrical Code Art. 500 Hazardous Locations 
ANSI/ISA-RP 12.6-1987  Recommended Practice 
C22.1  Canadian Electrical Code 

 

  

• Danger 
When using the I/O-SYSTEM (electrical operation) with Ex approval, the 
following points are mandatory: 

A. The fieldbus independent I/O-system Modules Type PIO-xxx are to be installed 
in enclosures that provide for the degree of ingress protection of at least IP54. 
For use in the presence of combustible dust, the above mentioned modules are 
to be installed in enclosures that provide for the degree of ingress protection of 
at least IP64. 

B. The fieldbus independent I/O-system may only be installed in hazardous areas 
(Europe: Group II, Zone 2 or America: Class I, Division 2, Group A, B, C, D) or in 
non-hazardous areas! 

C. Installation, connection, addition, removal or replacement of modules, fieldbus 
connectors or fuses may only take place when the I/O-system supply and the 
field supply are switched off, or when the area is known to be non-hazardous. 

D. Ensure that only approved modules of the electrical operating type will be used. 
The Substitution or Replacement of modules can jeopardize the suitability of the 
I/O-system in hazardous environments! 

E. Operation of intrinsically safe EEx i modules with direct connection to 
sensors/actuators in hazardous areas of Zone 0 + 1 and Division 1 type requires 
the use of a 24 V DC Power Supply EEx i module! 

F. DIP switches and potentiometers are only to be adjusted when the area is know 
to be non-hazardous. 

 

i
 

Further Information 
Proof of certification is available on request. 
Also take note of the information given on the module technical information sheet. 
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7 Glossary 
B 
Bit 

Smallest information unit. Its 
value can either be 1 or 0. 

Bit rate 
Number of bits transmitted 
within a time unit. 

Bus 
Line for bit serial or bit 
parallel, clocked data 
transfer. A bus for the bit 
parallel data transmission 
comprises of address, data, 
control and supply bus. The 
width of the data bus (8-,16-
, 32-, 64 bit) and its clock 
speed is decisive for the 
speed at which data can be 
transferred. The address 
bus width limits the possible 
architecture of a network. 

Byte 
Binary Yoked Transfer 
Element. A data element 
greater than one bit and 
smaller than a word. 
Generally a byte contains 8 
bits. With a 36 bit computer 
a byte may contain 9 bits. 

Bootstrap 
Operating mode of the 
Fieldbus Coupler in which 
the device awaits a firmware 
upload. 

D 
Data bus 

see Bus. 

F 

Fieldbus 
I/O-System for serial 
information transmission 
between devices in 
automation technology in 
field areas close to the 
process. 

Fieldbus variable 
[PFC variable] 
Process data from the user 
program of the fieldbus 
controller. 

H 
Hardware 

Electronic, electric and 
mechanical components of 
an assembly group. 

O 
Operating system 

Software, which links the 
user programs with the 
hardware. 

S 
Segment 

A network is generally 
structured by Router or 
Repeater in various physical 
network segments.  

Server 
Serving device within a 
Client Server System. The 
service to be provided is 
requested by the Client. 

Sub-network 
Sub-division of a network 
into logical sub-networks. 
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8 Literature list 

  

Further information 
The PNO provides further documentation for its members in INTERNET. Cable 
specification information can be obtained from, for example, the „Installation 
Guideline for PROFIBUS-FMS/DP", 2.112 
TUhttp://www.profibus.com/UT 
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