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Important comments « 1
Legal principles

1 Important comments

To ensure fast installation and start-up of the units described in this manual,
we strongly recommend that the following information and explanation is
carefully read and adhered to.

1.1 Legal principles
1.1.1  Copyright

This manual is copyrighted, together with all figures and illustra-
tions contained therein. Any use of this manua which infringes the
copyright provisions stipulated herein, is not permitted. Reproduc-
tion, trandation and electronic and photo-technical archiving and
amendments require the written consent of WAGO Kontakttechnik
GmbH. Non-observance will entail the right of claims for damages.

1.1.2 Personnel qualification

The use of the product detailed in this manual is exclusively geared to special-
ists having qualifications in PLC programming, electrical specialists or per-
sons instructed by electrical speciaists who are aso familiar with the valid
standards. WA GO Kontakttechnik GmbH declines all liability resulting from
improper action and damage to WA GO products and third party products due
to non-observance of the information contained in this manual.

1.1.3 Intended use

For each individual application, the components supplied are to work with a
dedicated hardware and software configuration. Modifications are only admit-
ted within the framework of the possibilities documented in the manuals. All
other changes to the hardware and/or software and the non-conforming use of
the components entail the exclusion of liability on part of WAGO Kon-
takttechnik GmbH.

Please direct any requirements pertaining to a modified and/or new hardware
or software configuration directly to WAGO Kontakttechnik GmbH.

Modular 1/O System mﬂﬂ
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2 « Important comments

Scope
1.2 Scope
This manual describes the field bus independent WA GO-1/O-SY STEM 750
with the fieldbus coupler for ETHERNET TCPF/IP aong with the programma-
ble fieldbus controller for ETHERNET TCP/IP.
Item-No. Components
750-342 EtherNet TCP/IP 10 Mbit
750-842 Contr. EtherNet TCP/IP TCP 10 Mbit
750-4xX...6XX I/O Modules
1.3 Symbols
Danger

Always observe thisinformation to protect persons from injury.

Warning
Always observe 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 discharge. Observe the
precautionary measure for handling components at risk.

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

=4 B BB

Moreinformation
References to additional literature, manuals, data sheets and INTERNET pages.
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Font conventions

1.4 Font conventions

1.5 Number notation

1.6 Abbreviation

Italic Names of paths and files are marked in italic.
I.e: C:\programs\WAGO-1/0O-CHECK

Italic Menu items are marked in bold italic.
i.e. Save

\ A backslash between two names markes a sequence of
menu items.
i.e:. File\New

END Keysto press are marked in bold with small capitals.
i.e. ENTER

<> Keys are marked bold within angle brackets.
i.e. <Fb5>

Couri er Program codes are printed with the font Cour i er .
i.e. END VAR

Number code |Example Code

Decimal 100 normal notation

Hexadecimal 0x64 C notation

Binary 100 Within’,
'0110.0100’ Nibble separated with dots

Al Analog Input

AO Analog Output

DI Digital Input

DO Digital Output

/0 I nput/Output

ID | dentifier

PFC Programmabl e Fieldbus Controller

Modular /0O System
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4 « The WAGO-I/O-SYSTEM 750
System Description

2 The WAGO-I/O-SYSTEM 750

2.1 System Description

2.1.1 General

The WAGO-I/O-SY STEM consists of various components which are capable
of providing modular and application specific fieldbus nodes for various field-
busses.
A fieldbus node (short: Node) consistsin principle of afieldbus coupler (short:
Coupler) or aprogrammable fielbus controller (short: Controller) at the front
end (1), anumber of 1/0 modules (2) and an end module (3) which is placed at

the other end.
e
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Fig. 2-1: Setting up afieldbus node with the WAGO-1/O-SY STEM 012900x

2.1.2 Coupler/Controller (1)

The Coupler/Controller forms the link between the fieldbus and the field devi-
ceswith their I/O functions. All control functions required for the faultless
operation of the 1/0 functions are carried out by the Coupler/Controller. The
connection to different fieldbus systems is established by each of the corre-
sponding Coupler/Controller, e.g. for PROFIBUS, INTERBUS, CAN,
MODBUS etc. In this way a change of the fieldbus system is possible.

The programmabl e fieldbus controller 750-842 combines the ETHERNET
TCP/IP functionality of the fieldbus coupler 750-342 with the functionality of
a Programmable Logic Control (PLC). Programming of the application is done
with WAGO-1/0-PRO in accordance with IEC 61131-3, covering al 5 pro-
gramming languages. The programmer can access al fieldbus and I/O data.

wWAaGo Modular 1/0O System
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The WAGO-I/O-SYSTEM 750 « 5
System Description

Characteristics and use of the Controllers:

The use of decentralized control can better support a PLC or PC
Complex applications can be divided into multiple tasks
Programmable response in the event of afieldbus failure

Signal pre-processing reduces fieldbus transmissions

Peripheral equipment can be controlled directly, resulting in faster system
response times

Simple, self-sufficient control

2.1.3 1/O Modules (2)

In the 1/0 modules, the incoming process data is converted. Corresponding to
the different requirements, special I/0O modules are available for a variety of
functions. There are digital and analog inputs and outputs and modules for
gpecia functions (Counter modules, Terminal blocks for encoder and resolvers
and communication modules).

2.1.4 End Module (3)

An End Module is needed for faultless operation of the node. The termination
module is always placed as the last module in order to obtain a termination of
the fieldbus node. This module has no 1/0 function.

Modular /0O System
ETHERNET TCP/IP
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6 ¢ The WAGO-I/O-SYSTEM 750

Installation

2.2 Installation

2.2.1  Safty notes

La
AN

ESD (Electrostatic Discharge)

The modules are equipped with electronic components which may be de-
stroyed by electrostatic discharge.When handling the modules, ensure that the
environment (persons, workplace and packing) iswell grounded. Avoid
touching conductive components, e.g. gold contacts.

Attention
Switch off the system prior to working on bus modul es!

2.2.2 Mechanical Installation

/N

All system components can be snapped directly on acarrier rail in accordance
with the European standard EN 50022 (DIN 35).

Attention
Ensure that the carrier rail is fastened with countersunk head screws or blind
rivets as the snap-on foot of the I/O components extends onto the carrier rail.

Theinstallation is simple and space saving. All modules have the same shape
to minimize the project commitment.

The reliable positioning and connection of the coupler and the individual 1/0
modules is made using a tongue and groove system. Due to the automatic
locking, the individual components are securely seated on the rail after in-
stalling.

Modular /0O System
ETHERNET TCP/IP



The WAGO-I/O-SYSTEM 750 « 7
Installation

/N

To secure the coupler/controller against moving sideways, lock it with the or-
ange colored locking disc on the carrier rail. To lock, insert a screwdriver into
the top groove of the locking disc and press.

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

lug.

SRNRIANOA, Y

loosen

-

Fig. 2-2: Coupler/Controller and unlocking lug Go12912d

It isalso possible to release an individual I/0O module from the unit by pulling
the unlocking lug.

Fig. 2-3: Releasing al/O Module POXO1X

Danger
Ensure that an interruption of the ground will not result in a condition which
could endanger a person or equipment!

Modular I/O System WAGO
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8 ¢« The WAGO-I/O-SYSTEM 750
Installation

Self-cleaning power jumper contacts conduct the supply voltage for the field
side. They are located on either side of the modules. The female contacts on
the right-hand side of the fieldbus coupler and the bus modules are designed as
spring contacts to protect against accidental contact. Male contacts are located
on the left-hand side of the bus modules.

—
— | | Pos. 1 | / _/_ 7 \+\ i I |
i Ly
Pos. 2\ /
AN o /,,/
Joumum TTTTTT
JU JE=T0
Fig. 2-4: Power Jumper Contacts g01xx00d
Danger
The power contacts have sharp-edges. Handle the module carefully to prevent
injury.
Attention
Please take into consideration that some bus modules have no or only some

power jumper contacts. The design of some modules does not physically al-
low for assembling them in rows as the grooves for the male contacts are
closed at the top.

The data contacts are designed as self-cleaning gold spring contacts which
automatically produce a secure connection.

Fig. 2-5: Data contacts POXXXO7X

Warning
Do not connect the 1/0 module to gold spring contacts in order to avoid tar-
nishing or scratching!

waco'
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Electrical Installation

2.3 Electrical Installation

231

/N

Wire Connection

Conductors with a cross section of 0.08 to 2.5 mm? (AWG 28-12) can be con-
nected using a CAGE CLAMP” connection to achieve a vibration resistant,
fast and maintenance free connection. To actuate CAGE CLAMP" enter an
actuation tool in the opening above the connection. Following this, enter the
conductor in the corresponding opening. The conductor is clamped securely
with the removal of the actuation tool.

Fig. 2-6: Inserting conductor end POXXX06x

The clamping force adjusts automatically to the cross section. The full surface
of the CAGE CLAMP" pressureis applied against the conductor without
damaging it. Conductor deformation is compensated for and self-loosening is
avoided. The transition point between the conductor and the CAGE CLAMP”
is protected against corrosive influences. The connection can be made quickly
and is also maintenance free, saving the costs for a periodic checking of termi-
nal connections.

Two carrier rail contacts responsible for the electrical contact between the
grounded carrier rail and the controller are fitted underneath the cou-
pler/controller.

Attention
Ensure a perfect contact point between carrier rail contacts and carrier rail.
The carrier rail must be grounded.

Modular I/O System wWAGO
ETHERNET TCP/IP



10 « The WAGO-I/O-SYSTEM 750
Electrical Installation

2.3.2 Change fuse
Some Power supply modules of the WAGO-I/O-SY STEM 750 are equipped
with afuse holder. To isolate the modules to the right of the power supply, the
fuse can be removed from the fuse holder. For thisinsert a screw driver into
one of the dlits available on each side and lift the holder.
Fig. 2-7: Removing the fuse holder POXXXO5X
The fuses can be removed from or inserted into the fuse holder cover. Then
push the fuse holder back into the original position.
Fig. 2-8: Opening the fuse holder POXXXO3X
Fig. 2-9: Changefuse POXXX04X
WAE“ Modular 1/0O System
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The WAGO-I/O-SYSTEM 750 « 11
Power supply

2.4 Power supply

§

=

B 117" N S U B
gy~ (S Blmmy 8| e
4 Ude Lo Hre
24V 24V 230V 24V
Fig. 2-10: Power supply gO1xx02x

1 — Power supply System
2 — Power supply Field-side

The power supply on the field side is electrically isolated from the system sup-
ply. In this manner sensors and actuators can be supplied and fused by a sepa-
rate voltage source.

If anon-regulated power supply is used for the coupler/controller electronics
24V voltage supply, it must be filtered through a capacitor (200 uF per 1 A
load current). A back-up capacitor module (Order-No. 288-824) was devel-
oped for the WAGO-1/0O-SY STEM. This module serves to regulate a noisy
24V DC voltage supply and to keep the ripple voltage within specified limits.
These fluctuations could be caused by a voltage interruption on the primary
side, a secondary side overload or the switching of ”non quenched” inductance
or capacitance.

fii Warning
The supply modul€'s + and —, which are permanently integrated on the
buscouplers, must be supplied with 24 V DC only.
120V AC and 230 V AC can only be supplied via modules 750-609, 750-611
and 750-612!

Warning
The ground (earth) field side contact should be disconnected when testing the
isolation. Otherwise the results could be wrong or the module could be de-

stroyed.

Modular 1/O System Illﬂllsl:l
ETHERNET TCP/IP



12 « The WAGO-I/O-SYSTEM 750
Power supply

2.4.1 System supply voltage

The system supply voltage (24 V DC) isfiltered with a voltage regulator be-
fore powering the coupler electronics as well asto the internal bus. Electrical
isolation from the external fieldbus system depends on the type of Cou-
pler/Controller.

Theinternal busincludes the internal communication between the cou-
pler/controller and the bus modules as well as the power supply for the bus
modules. The power supply is limited to a maximum value. Thisvalue de-
pends on the type of Coupler/Controller. If the sum of the internal power con-
sumption of al bus modules exceeds this value, it is necessary to add addi-
tional internal system supply modules (Order-No. 750-613).

The control el ectronicsin the bus modules are powered by snap-fit mounting
the bus modules using the internal bus contacts. A reliable contact is assured
by the gold plated, self cleaning slide contacts. The removal of abus module
will cause an interruption in communication to the following bus modules.
The coupler/controller identifies the interruption point and displays a corre-
sponding fault message.

iji Warning
Removing or inserting the I/0O modules with the voltage applied can lead to
undefined conditions. For this reason only remove the I/O modul es when iso-
lated from the power supply!

/[ ] Modular 1/O System
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The WAGO-I/O-SYSTEM 750 « 13
Power supply

2.4.2 Supply Voltage Field Side

The voltage is automatically supplied when the I/O modules are snapped to-
gether. Self-cleaning power jumper contacts (P.J.C.s) ensure safe connections.
The current capacity of the power contactsis 10 A max.

The PE contact is a preceding ground (earth) contact corresponding to the
standards which can be used as a protective earth. The contact has aleakage
capacity of 125 A.

Warning

Produce alow impedance connection from the carrier rail to the PE contact
point in the cabinet.

/N
/N

Attention

Depending on the 1/O function, some modules do not have P.J.C.s. It isim-
portant to note this when assembling a node. Many modules require field side
power, many do not. Please review the circuit diagrams of the individual mod-
ules. An additional power supply module may be necessary.

Refer to the individual terminal/modul e data sheets!

When adding a power supply module, the field supply is always interrupted at
the power contacts. From this point a new power supply is made, which can
also include a potential change. This feature guarantees a high degree of sys-
tem flexibility.

Modular 1/O System mﬂﬂ
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Manufacturing Number

2.5 Manufacturing Number

The production number is part of the lateral marking on the component. The
number contains the production date, the software version and the hardware of
the component.

%@@ ITEM-NO.:750-400

2DI 24V DC 3.0ms
|| Hansastr. 27
H H D-32423 Minden 0.08-2.5mm’

55°C max ambient

24V DC
s AWG 28-14

[« CU
LISTED 22ZAAND 22XM

op temp code T4A

E% 0V 24V DH
O

Di2

136 PATENTS PENDING
KEMA O1ATEX1024 X
H H @EEanum ‘&A C@

0901--02----03
24246

CL | DIV2
Grp. ABCD

-

Manufacturing Number
0 9]0 1]- -0 2

NN

Calendar Year Software Hardware
week version version

Fig. 2-11: Manufacturing Number g01xx0%e

The remaining digits and characters represent internal information for
WAGO Kontakttechnik GmbH.

As of calendar week 43/2000, the production number is also printed on the
cover of the configuration and programming interface of the fieldbus coupler
or controller.

wWAaGo Modular 1/0O System
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Technical Data

2.6 Technical Data

M echanic

Material Polycarbonate, Polyamide 6.6
Installation on DIN 35 with interlock
modular by double featherkey-dovetail
Mounting position any position

Length of entire node <831 mm

Marking marking label type 247 and 248
paper marking label 8 x 47 mm
Wirerange
Wire range CAGE CLAMP® Connection
0,08 mn®... 2,5 mm?
AWG 28-14
8 — 9 mm Stripped length
Contacts
Power jumpers contacts blade/spring contact
self-cleaning
Current via power contactSax 10A

Voltage drop at | e

< 1V/64 modules

Data contacts

dlide contact, hard gold plated
1,54, self-cleaning

Environmental conditions

Operating temperature 0°C..55°C
Storage temperature -20°C...+85°C
Relative humidity 95 % without condensation

Resistance to harmful substances

acc. to |[EC 60068-2-42 and |EC 60068-2-43

Special conditions

Ensure that additional measures for components are
taken, which are used in an environment involving:
— dust, caustic vapors or gases

—ionizing radiation.

M echanical strenght

Vibration resistance

acc. to |[EC 60068-2-6

Shock resistance

acc. to IEC 60068-2-27

Freefall

acc. to |EC 60068-2-32
< 1m (modulein original packing)

Modular /0O System
ETHERNET TCP/IP
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16 « The WAGO-I/O-SYSTEM 750
Technical Data

Safe electrical isolation

Air and creepage distance acc. to |[EC 60646-1
Degree of protection
Degree of protection IP 20
Electromagnetic compatibility*
Directive Test values Strength Evaluation
class criteria
Immunity to interference acc. to EN 50082-2 (95)
EN 61000-4-2 4KkV/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
Emmission to inter ference acc. to Measuring Class
EN 50081-2 (94) distance
EN 55011 30 dBpuV/m (30m) A
37 dBuV/m
* Exception: 750-630, 750-631
Dimensions
NPy
[o1o2] =]
oo} |ood
© O © Oof
RN EN
1 . |NE OE
E 2
: ORI §R
Tl
i,
l .
—— 51— 12
CIETT s
Fig. 2-12: Dimensions g01xx05d

waco'
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Fieldbus coupler 750-342

3 Fieldbus coupler / controller

3.1 Fieldbus coupler 750-342

This chapter includes:

311 DESCIPLION ...ttt 18
312 [ P2 0 11T 19
3121 VB .ttt 19
3122 DeVICE SUPPIY .eeeeeeeieeiee e 20
3123 Fieldbus CONNECLTION........c.coeiieiee e 20
3124 Display &lements..........ccooererireree e 21
3125 Configuration INLErface. .........coevererereresee e 21
3.1.2.6 Hardware address (MAC-ID) ..o 21
313 OPErating SYSLEIM ....c..oiuiiieieeieeee et 22
314 PrOCESS IMEBJE.....c.eeeeiieterieriieiee e 23
3141 Example of aprocessinput image...........cccceeveveerereneseneneens 24
3.14.2 Example of aprocess output image..........ccceeveeerenenereneneens 25
3143 Process data architecture for MODBUS/TCP .........cccccvcevenene 26
3.15 Data EXCNANGE........e ettt 31
3151 MEMOTY @rEAS ......oorreeieeireeeiee e 32
3.15.2 AGAIESSING ...ttt ee 32
3153 Data exchange between MODBUS master and I/O modules.. 34
3.1.6 Starting up ETHERNET TCP/IP fieldbus nodes...........cccccceeueneee. 35
3.16.1 Note the MAC-ID and establish the fieldbus node.................. 35
3.1.6.2 Connecting PC and fieldbus node............ccoeriririenencnennnn 35
3.1.6.3 Determining IP addreSSeS..........coovvereeenieieesesesese e 36
3164 Allocating the IP addressto the fieldbus node......................... 36
3.1.6.5 Testing the function of the fieldbus node............cccccvevevvenennee. 39
3.1.6.6 Reading out the information asHTML pages..........ccoccvevennene 40
3.17 LED DiSPlay ...cc.ceeeeeieiesienie ettt 41
3171 BIINK COOR.......coivieiiceecieee e 41
3.1.7.2 FIeldDUS SEALUS ..o 42
3.1.7.3 NOAE SLLUS......eveeveeeesieesiee e e steeee e s see e see e e sreenneaneeas 42
3174 Fault message viablink code from the I/O-LED...................... 43
3.1.8 Fault DENAVION ..o 45
3181 FleldbUS fallure.......ccoeieeieceee e 45
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Description

3.1.1

Description

The fieldbus coupler 750-342 displays the peripheral data of all I/O modulesin
the WAGO-1/O-SY STEM 750 on ETHERNET.

All sensor input signals are grouped in the coupler (slave) and transferred to
the higher ranking controls (master) viathe fieldbus. Process datalinking is
performed in the higher ranking controls. The controls put out the resulting
data to the actuators via the bus and the node.

To be able to transmit process datavia ETHERNET, the coupler supports a se-
ries of network protocols. Process data are exchanged with the aid of the
MODBUS/TCP protocol.

Once the ETHERNET TCP/IP fieldbus coupler is connected, the coupler de-
tects all 1/0 modules connected to the node and creates alocal processimage
on this basis, which can be a mixed arrangement of analog (word-by-word data
exchange) and digital (bit-by-bit data exchange) modules.

Thelocal processimageis subdivided into an input and an output data area.

The data of the analog modules are mapped into the process image in the order
of their position downstream of the bus coupler.

The bits of the digital modules are grouped into words and also mapped into
the process image as soon as mapping of the analog modules is completed.
When the number of digital I/0O’s exceeds 16 bits, the coupler automatically
starts the next word.

Also note that all process images start at WORD O.

Information on configuration, status and the I/O data of the fieldbus node are
stored in the fieldbus coupler as HTML pages. These pages can be seen viaa
standard WEB browser by typing the IP address, that you assigned the coupler,
into the Address field of your web browser.

Modular /0O System
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3.1.2 Hardware

3.1.21 View
status
BUlFERNET voltage supply
Oon -power jumper contacts
fieldbus Ounk -system
conn;(jtlzg—.* OTORD data contacts
@ RROR supply
24V
(NI ov
©) supply via
y
s power jumper contacts
5 24V
7
Q
6
e 1)
flap
open >
L
ower jumper contacts
configuration / P Jamp
interface
Fig. 3-1: Fieldbus coupler ETHERNET TCP/IP G034200e

The fieldbus coupler is comprised of:

¢  Supply module which includes the internal system supply as well as power
jumper contacts for the field supply via l/O module assemblies.

¢ Fieldbusinterface with the bus connection RJ 45

* Display elements (LED’s) for status display of the operation, the bus com-
munication, the operating voltages as well as for fault messages and diag-
nosis

¢ Configuration Interface

¢ Electronics for communication with the I/O modules (internal bus) and the
fieldbusinterface

Modular I/O System wWAGO
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3.1.2.2 Device supply
The supply is made viaterminal bocks with CAGE CLAMP® connection. The
device supply isintended both for the system and the field units.
M
24V (¢
58 aviov ¥ 1onF T I len MODULES
ov (¢}
§ 0—0< 24v 24V 0 i s
E Y i FLECTRONIQ %% %:() E
g o . ! sz | L
@ 5 0—O1=< ov o o e Lo
o) X 1 | |
uDa = 10nF =F : :
. 0 D zF
- - o—o—< L L o
Fig. 3-2: Device supply Gosazo1e
The integrated internal system supply module generates the necessary voltage
to supply the electronics and the connected 1/0 modules.
Thefieldbus interface is supplied with electrically isolated voltage from the
internal system supply module.
3.1.2.3 Fieldbus connection
Connection to the fieldbus is by an RJ45 connector. A category 5,
shielded/unshielded twisted pair cable (S-UTP) with an impedance of 100
Ohm £15% is mandatory as a connecting line for the 10BaseT Interface.
The connection point is physically lowered for the coupler/controller to fit in
an 80 mm high switch box once connected.
The electrical isolation between the fieldbus system and the electronicsis
achieved by means of DC/DC converters and optocouplersin the fieldbus in-
terface.
Contact Signal
1 TD + Transmit +
2 TD - Transmit -
3 RD + Receive +
4 free
5 free
6 RD - Receive -
7 free
8 free
Fig. 3-3: RJM5-connector and RI5 connector configuration
WAEH Modular 1/0O System
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3.1.2.4 Display elements

The operating condition of the fieldbus coupler or nodeis signaled vialight di-
odes (LED).

5 status
FTHERNET lm'l voltage supply
Oon @) E -power jumper contacts
Ounk b -system
O TXDRXD, .ID
@-:RROR Bl
]
< I8
© |N®
Fig. 3-4: Display elements 750-342 G012901e
LED Color M eaning
ON green Fieldbusinitialization is correct
LINK green Link to aphysical network exists
TxD/RxD | green Data exchange taking place
ERROR |red Error on the fieldbus
10 red /green | The'l/O-LED indicates the operation of the node and signals faults
/ orange | encountered
A green Status of the operating voltage — system
C green Status of the operating voltage — power jumper contacts
3.1.25 Configuration interface

The configuration interface used for the communication with WAGO-1/0O-
CHECK or for firmware download is located behind the cover flap.

open
flap

 —

Configuration
interface

Fig. 3-5: Configuration interface g012945e

The communication cable (750-920) is connected to the 4 pole header.
3.1.2.6 Hardware address (MAC-ID)

Each WAGO ETHERNET fieldbus coupler is provided from the factory with a
unique and internationally unambiguous physical ETHERNET address, also
referred to as MAC-ID (Media Access Control Identity). This addressisto be
found on the rear of the coupler and on an adhesive tear-off label on the side of
the coupler. The address has afixed length of 6 Bytes (48 Bit) and contains the
address type, the manufacturer’s 1D, and the serial number.

Modular I/O System wWAGO
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3.1.3 Operating system

Following is the configuration of the master activation and the electrical in-
stallation of the fieldbus station to start up the system.

After switching on the supply voltage, the coupler determines the I/O modules
and the present configuration.

In the event of afault, the coupler changes to the "Stop" condition. The "I/O"
LED flashes red. After afault free start up, the coupler changes to the "Field-
bus start” status and the "I/O" LED lights up green.

Switching on the
supply voltage

Initialization,
Determination of the 1/0 modules
and the configuration,

“I/O” LED is blinking red

Test0.k.? No
Fieldbus coupler is Stop
in operating mode red “I/O” LED indicates
Q" LED is shining gree blink code
Fig. 3-6: Operating system 750-342 012920e
waco'
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3.1.4 Process image

After switching on, the coupler recognizes all 1/0 modules plugged into the
node which supply or wait for data (data width/bit width > 0). Analog and
digital I/0 modules can be mixed on the same node.

Note
A For the number of input and output bits or bytes of the individually activated
I/0 modules, please refer to the corresponding 1/0O modul e description.

The coupler produces an internal process image from the data width and the
type of 1/0 module as well as the position of the I/O modules in the node. It is
divided into an input and an output data area.

The data of the digital 1/0 modulesis bit orientated, i.e. the data exchangeis
made bit for bit. The analog 1/0 modules are representative for all byte orien-
tated 1/0 modules, i.e. those where the data exchange is made byte for byte.
These 1/0 modules include for example the counter modules, 1/0 modules for
angle and path measurement as well as the communication modules.

The data of the I/O modules is separate from the local input and output process
image in the sequence of their position after the coupler in the individual proc-
ess image.

First, all the byte oriented bus modules and then the bit oriented bus modules
are stored in the process image. The bits of the digital modules are grouped to
form bytes. As soon as the number of digital I/0O’s exceeds 8 bits, the coupler
automatically starts the next byte.

Note

A A process image restructuring may result if anode is changed. In this case the
process data addresses also change in comparison with earlier ones. In the
event of adding modules, take the process data of all previous modulesinto
account.

The coupler provides a storage area of 256 words each (word 0 - 255) for the
physical input and output data.

Modular 1/O System mﬂﬂ
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3.14.1 Example of a process input image

The following figure is an example of a process input image.

The configuration comprises of 16 digital and 8 analog inputs.

The process image thus has a data length of 8 words for the analog and 1 word
for the digital inputs, i.e. 9 wordsin total.

DI DI Al Al

Y
>
o
>

Freme

3

o o0 | o0 o0 | 00 | 00 | 00 | 00 | o0

o o0 | 00 | 00 | 00 | OO | OO0 | 0 | ®0 | o0

i S
[ % o0 | 00 | 00 | 00 | OO0 | 0 | OO0 | ®0 | o0
i | oo (00 | @0 | @@ | @0 | @0 | @0 | @0 | 0@
B o0 |00 [ co |00 |00 [ 00 | 00 | 00 | 00
Input modules 750- 402 402 472 472 402 476 402 476
Bit1 1 1 1
Process input image ||||l gﬁ@ mnimn’ Eﬁ@ Word1] 4@ Word1]
(Word)
MODBUS addresses . |
0x0000 Word1|
0x0001 Word2)
0x0002 Word1l]
0x0003 Word2
0x0004 Word1]|
0x0005 Word2]
0x0006 Word1]]
0x0007 Word2]
0xoooa\L \L v ¥
iy
Highbyte ~ Lowbyte
Process input image
(Bit)
MODBUS addresses
0x0000 W
0x0001 sl
0x0002 0| «—
0x0003 @
0x0004
0x0005
0x0006 @
0x0007 @
0x0008 i)
0x0009 -

- DI: Digital Input
0x000A @ ALA 'glla Inpu
0x0008 it ‘Analog Input
0x000C i)
0x000D @
0x000E
0x000F @

Fig. 3-7: Example of a processinput image G012914e

waco'

Modular 1/0O System
ETHERNET TCP/IP



Fieldbus coupler 750-342 « 25
Data exchange

3.1.4.2 Example of a process output image

The following example for the process output image comprises of 2 digital and
4 analog outputs.

It comprises of 4 words for the analog and 1 word for the digital outputs, , i.e.
5wordsin total.

In addition, the output data can be read back by means of an offset of 200hex
(0x0200) added to the MODBUS address.

Eﬁg%rga
ou o0 | 00 | 00 | 00
ONDRD
[ I ®cwror
o0 | 00 | 00 | 00
®0
° o0 | 00 | 00 | 00
§
B
82 o0 | 00 | 00 | OO
¢g
i8
Q o0 | 00 | 00 | 00

Output modules 750 -501 550 550
Blt 1

Process output image B“ 2 -

(Word) A
MODBUS addresses T
0x0000 / 0x0200 Word]

0x0001/ 0x0201 (Word2

0x0002 / 0x0202
0x0003 / 0x0203 \word?

0x0004 /
0x0204 =

- g
S
v

Lowbyte

Process input image

(Word)
MODBUS addresses
B .
wom Ve || <
0x0204 ([{T] <
“Highbyte ~ Lowbyte

Process output image
(Bit)

MODBUS addresses
0x0000 / 0x0200 (7

0x0001 / 0x0201 [

Process input image
(Bit)

MODBUS addresses

0x0200 ¢
0x0201 if

DO: Digital Output
AO: Analog Output

Fig. 3-8: Example of a process output image G012915¢
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3.1.4.3 Process data architecture for MODBUS/TCP

For some bus modules or their variations the process data architecture is spe-
cific for the fieldbus coupler used.

In the case of the ETHERNET coupler with MODBUS/TCP, the control/status
byte is always masked in addition to the data bytes. Thisis required for the
two-directional data exchange of the bus module with the higher-ranking con-
trol system. The control byte is transmitted from the control system to the
module and the status byte from the module to the control system. This allows,
for example, the display of overshooting or undershooting of the area.

Attention
Please refer to the respective bus module description in Chapter 4 "'1/0O modu-
les* for the specific architecture of the control/status byte.

The following shows the representation of some selected modules in the proc-
essimage.

In the examples, the order in which the modules are physically arranged in the
node reflects the order in the image table starting with register address 0x0000.
If the moduleis at any other position in the fieldbus node, the process data of

all previous byte-wise oriented modules has to be taken into account, resulting
in abasic register address for the module in the processimage. The mentioned
offset will be added to this basic address for addressing its process data words.

If an analog input or output module is added, it takes up 2 x 16 Bit input of
output data. Therefore the first available digital point would be at word 2
keeping in mind that all process image addressing starts at WORD 0.

With the ETHERNET fieldbus coupler with MODBUS/TCP TCP, the process
image isword aligned (word-alignment) and the control/status byte is aways a
low byte.

/[ ] Modular 1/O System
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3.1.4.3.1 750-404, /000-00X Counter modules

This process data architecture holds true for the counter modules 750-404,
750-404/000-001, 750-404/000-002 and 750-404/000-004.

Item-No.: Description:

750-404 Up/Down Counter

750-404/000-001 2 Channel Up Counter with enable input
750-404/000-002 Peak Time Counter

750-404/000-004 Up/Down Counter (switching outputs)

The data format of the counter modules five bytes is mapped out by the mo-
dule as four data bytes and one additional control/status byte. The module
supplies a 32 bit counter-output. Three words each in the process image are

occupied with word-alignment.

Address Bytes Comment Module
Offset High Low
0 C/S Control-/ Status byte Module 1:
750-404,
1 D1 Do 750-404/000-001,
2 D3 D2 Data bytes 750-404/000-002,
750-404/000-004
Module 2;
3 User data | User data Databytes Analog module Channel 1
Module 2;
4 User data | User data Data bytes Analog module Channel 2

The input bytes DO to D3 form the 32 bit counter-output.

In the output bytes DO to D3, the initial value of the counter can be set.

3.1.4.3.2 750-404/000-005 2 Channel Up Counter 16 Bit

The data format of the counter modules five bytes is mapped out by the mo-
dule as four data bytes and one additional control/status byte. Three words
each in the process image are occupied with word-alignment .

Address Bytes Comment Module
Offset High Low
0 C/S Control/ Statusbyte
Module 1.
1 D1 DO Data bytes Counter 1 750-404/000-005
2 D3 D2 Data bytes Counter 2
Module 2:
3 User data | User data Data bytes Analog module Channel 1
Module 2:
4 User data | User data Data bytes Analog module Channel 2

Modular /0O System
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The input bytes DO and D1 form the 16 bit reading of counter 1 and the input
bytes D2 and D3 form the 16 bit reading of counter 2.

When setting the counter, the load value of counter 1 istransferred in the out-
put bytes DO and D1. The load value of counter 2 istransferred respectively in
the output bytes D2 and D3.

3.1.4.3.3 750-511, /000-002 2-Channel Digital Pulsewidth module

This process data architecture holds true for the 2 Channel Pulsewidth modu-
les 750-511 and 750-511/000-002.

Item-No.: Description:
750-511 2D0O 24V DC 0.1A Pulsewidth
750-511/000-002 2DO 24V DC 0.1A Pulsewidth 100Hz

The process image of the 750-511 and 750-511/000-002 appears with 6 bytes
of input and 6 bytes of output data. Four words in the process image are occu-
pied with word-alignment .

Address Bytes Comment Module
Offset High Low
0 C/S-0 Control / Status byte Module 1 Channel 1:
750-511,
1 D1-0 Do-0 Data bytes 750-511/000-002
2 C/S1 Control / Status byte Module 1 Channel 2:
750-511,
3 D1-1 DO-1 Data bytes 750-511/000-002
Module 2:
4 User data | User data Data bytes Analog Module Channel 1
Module 2:
5 User data | User data Data bytes Analog Module Channel 2

3.1.4.3.4 750-630, /000-00X SSI encoder interface 24 Bit

This process data architecture holds true for the SSI encoder interface modules
750-630, 750-630/000-001 and 750-630/000-006.

Item-No.:

Description:

750-630

SSI encoder interface 24Bit, 125kHz Gray code, alternative Data

format

750-630/000-001

SSI encoder interface 24Bit, 125kHz Binary code, aternative

Dataformat

750-630/000-006

SSI encoder interface 24Bit, 250kHz Gray code, alternative Data

format

Modular /0O System
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The module is seen like an analog input with 2 x 16 Bit input data, i.e. with a
total of 4 bytes user data. With word-alignment 2 words are used in the input
area of the local processimage.

Address Bytes Comment Module
Offset High Low
0 D1 DO Module 1:
750-630,
1 D3 D2 Databytes 750-630/000-001,
750-630/000-006
Module 2:
2 User data | User data Data bytes Analog module Channel 1
Module 2:
3 User data | User data Data bytes Analog module Channel 2

3.1.4.3.5 750-631, /000-001 Incremental Encoder Interface

This process data architecture holds true for the Incremental Encoder Interface
modules 750-631 and 750-631/000-001.

Item-No.: Description:
750-631 Incremental encoder interface, 4 times sampling
750-631/000-001 Incremental encoder interface, 1 times sampling

The bus module 750-631 and 750-631/000-001 002 appears with 6 bytes of
input and 6 bytes of output data and occupying 4 words each with word-align-

ment.
Address Bytes Comment Module
Offset High Low
0 CIS Control / Status byte
1 D1 DO ead/set counter word Module 1:
750-631,
3 (D2)*) (period) 750-631/000-001
4 D4 D3 read latch word
Module 2;
S User data | User data Databytes Analog module Channel 1
Module 2;
6 User data | - User data Databytes Analog module Channel 2

In the low byte, the control/status byte is on offset 0.

The dataword DO/D1 contains the counter word (read/set), whereas the data
word D3/D4 contains the latch word (read).
*) |n the operating mode of permanent period measurement, the period dura-
tionisin D2 together with D3/D4.

Modular /0O System
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3.1.4.3.6 750-650 RS232 Interface module,

750-651 TTY-,20 mA Current Loop,
750-653 RS485 Interface module

This process data architecture holds true for the modules 750-650, 750-651

and 750-653.

Item-No.: Description:

750-650 RS 232 C Interface 9600,n,8,1
750-651 TTY Interface, 20 mA Current Loop
750-653 R$485 Interface

The modules appear on the bus as a combined analog input and output module
with 3 x 16-bit input and output data, i.e. with atotal of 4 bytes user data, oc-
cupying 2 words each with word-alignment.

Address Bytes Comment Module
Offset High Low
Data Control / Module 1:
0 Do CIS byte Status byte 750-650,
750-651,
1 b2 D1 Data bytes 750-653
Module 2:
2 User data | User data Data bytes Analog module Channel 1
Module 2:
3 User data | User data Data bytes Analog module Channel 2

3.1.4.3.7 750-650/000-001 RS232 Interface module 5 Byte

The RS232 interface module 750-650 can also be operated with a data format
of 5 bytes and one Control/Status byte, i.e. atotal of 6 bytes user data. For this
data format, order the variation with the part number 750-650/000-001, occu-

pying 3 words each with word-alignment in the input and output area of the
process image.

Address Bytes Comment Module
Offset High Low
Data Control /
0 DO /s byte Status byte
Module 1:
1 D2 D1 750-650/000-001
Data bytes
2 D4 D3
Module 2:
3 User data | User data Data bytes Analog module Channel 1
4 User data | User data Data bytes Module 2

Analog module Channel 2

Modular /0O System
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3.1.5 Dataexchange

Process data exchange with the ETHERNET TCP/IP fieldbus coupler occurs
viathe MODBUS/TCP protocol.

MODBUS/TCP works according to the master/slave principle. The master isa
superimposed control unit, i.e. a PC or aPLC device. The ETHERNET
TCP/IP couplers of the WAGO-I/O-SYSTEM are slave devices.

The master makes a query for communication. Through adressing, this query
can be sent to a specific node. The nodes receive the query and return are-
sponse to the master, depending on the kind of query.

A coupler can communicate with a certain number of simultaneous connections
(socket connections) to other network subscribers:

* 1 connection for HTTP (reading HTML pages from coupler) and

e 3 connections viaMODBUS/TCP (reading or writing input and output data
from coupler).
The maximum number of simultaneous connections cannot be exceeded. If
further connections are to be made, terminate existing connections beforehand.

For a data exchange, the ETHERNET TCP/IP fieldbus coupler is equipped with
two interfaces:

* theinterfaceto fieldbus (-master) and
¢ theinterface to the bus modules.

Data exchange takes place between MODBUS master and the bus modules. The
master accesses the bus module data viaimplemented MODBUS functions.

Modular 1/O System mﬂﬂ
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3.1.5.1

3.1.5.2

Memory areas

fieldbus coupler

memory area
for input data
el I/0 modules
@
— oo o0 oo
/ input
— modules
fieldbus oo oo oo
m q§ﬁe r word 255
memory area
for output data (X AN X BN X )
‘word 0 @
o0 00 oo
output
modules
I (0]
word 255
Fig. 3-9: Memory areas and data exchange for a fieldbus coupler 012939

The coupler process image contains the physical data of the bus modulesin a
storage area for input data and in a storage area for output data (word O ... 255
each).

(1) Theinput module data can be read from the fieldbus side.

(2) Inthe same manner, writing on the output modules is possible from the
fieldbus side.

In addition, all output data of the ETHERNET TCPF/IP coupler are mirror im-
aged on a storage area with the address offset 0x0200. This allows to read out-
put values back by adding 0x0200 to the MODBUS address.

Addressing

3.1.5.2.1 Addressing the I/O modules

The arrangement of the I/O modulesin anode is optional.

When addressing, first of all the more complex modules (modules occupying 1
or more bytes) are taken into account in accordance with their physical order
behind the fieldbus coupler. As such, they occupy the addresses starting with
word 0.

Following this, the data of the other modules (modules occupying less than 1
byte) follow, grouped into bytes. In accordance with the physical byte-wise or-
der thisdatais used to fill up the bytes. As soon as afull byte is occupied by
the bit-oriented modules, the next byte is automatically started.

Modular /0O System
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Note
A For the number of input and output bits and/or bytes of the individual activated
bus modules, please refer to the pertaining descriptions of the bus modules.

Note

Once anode is modified, a new architecture of the process image can result. As
such, the address of the process data will alsochange. In the event of adding
modules, the process data of all previous modules has to be taken into account.

>

Datawidth >1 Word / channel Data width = 1 Bit / channel

Analog input modules Digital input modules

Analog output modules Digital output modules

Input modules for thermal elements Digital output modules with diagnosis (2 Bit / channel)
Input modules for resistance sensors Power supply modules with fuse holder / diagnosis
Pulse width output modules Solid State power relay

Interface module Relay output modules

Up/down counter

1/0 modules for angle and path measurement

Table 3.1: 1/0O module data width

3.1.5.2.2 Address range

Address range for 1/0 module data:

Datawidth | Address
. 0.0 0.8... 10.. [18.. |... 254.0... | 254.8... | 255.0... 255.8...
Blt 0.15 1.7 1.15 254.7 254.15 | 255.7 255.15
0 1 2 3 ... 508 509 510 511
Byte
0 1 254 255
Word

Table 3.2: Address range for the 1/O module data

The register functions are to be found as from 0x1000 and can be addressed
along with the implemented MODBUS function codes (read/write).

wAaco
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3.1.5.3 Data exchange between MODBUS master and 1/0 modules

The data exchange between the MODBUS master and the 1/O modulesis ma-
de by the implemented MODBUS functions in the coupler with reading and
writing in bits or bytes.

The controller handles four different types of process data:

* |nput words
¢ Qutput words
* |nput bits

¢ Qutput bits

The word for word access to the digital input and output modulesis madein
accordance with the following table:

16.|15.|14. | 13.|12. |11.|10. |9. |8 |7. |6. |5 |4 |3 |2 |1

Digital inputy/
outputs

Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit
Process data 15 |14 |13 |12 |12 |10 |9 |8 |7 |6 |5 |4 |3 |2 |1 |o
word

Table 3.3: Allocation of digital inputs/outputs to process data word acc. Intel format
The outputs can be read back by adding 0x0200 to the MODBUS address.

The register functions made available in the coupler, can be addressed by the
MODBUS master along with the implemented MODBUS function codes
(read/write). To this effect, the individual register address is entered in place of
the address of a module channel.

MODBUS master

b b

0x000 0x000 v
(0x200)
Pll PIO

0XOFF
0x0FF 3 (0x2FF)

Inputs + Outputs
/0 modules
= T;c;ceess Input
= Tr:?aczess Output
Fieldbus Coupler
Fig. 3-10: Data exchange between the MODBUS master and 1/0 modules 012927¢
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3.1.6  Starting up ETHERNET TCP/IP fieldbus nodes

This chapter shows the step-by-step procedure for starting up a
WAGO ETHERNET TCP/IPfieldbus node. The following aso contains a de-
scription of how to read out the coupler-internal HTML pages.

Attention

A This description is given as an example and is limited to the execution of a
local startup of an individual ETHERNET fieldbus node with a computer
running under windows which is not connected to a network.
Direct Internet connection should only be performed by an authorized net-
work administrator and is, therefore, not described in this manual.

The procedure contains the following steps:

Noting the MAC-ID and establishing the fieldbus node
Connecting the PC and fieldbus node

Determining the IP address

Allocation of the IP address to the fieldbus node
Function of the fieldbus tests

Reading out information as HTML pages

o g hswNRE

3.16.1 Note the MAC-ID and establish the fieldbus node

Before establishing your fieldbus node, please note the hardware address
(MAC-ID) of your ETHERNET fieldbus coupler.

Thisislocated on the rear of the fieldbus coupler and on the self-adhesive tear-
off label on the side of the fieldbus coupler.

MAC-ID of the fieldbus coupler will be in this format:

3.1.6.2 Connecting PC and fieldbus node
Connect the assembled ETHERNET TCP/IP fieldbus node viaa hub or di-
rectly to the PC using a 10Base-T cable.

' Attention
. For adirect connection, a crossover cableisrequired instead of a parallel cable.

Now start the PC, functioning as master and BootP server, and switch on the
voltage supply on the fieldbus coupler (DC 24 V power pack). Once the oper-
ating voltage has been switched on, theinitialization starts. The fieldbus cou-
pler determines the configuration of the bus modules and creates the process
Image.

During the startup the 'I/O’ LED (Red) flashes at high frequency.

When the’lI/O’ LED and the 'ON’ LED light up green, the fieldbus coupler is
ready for operation.

If an error has occurred during startup, it isindicated as an error code by the
'1/O™-LED flashing (red).

wAaco
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3.1.6.3 Determining IP addresses

If your PC is aready connected to an ETHERNET network, it isvery easy to
determine the IP address of your PC. To do this, proceed as follows:

1. Gotothe Start menu on your screen, menu item Settings and click on Con-

trol Panel.
) e
=g

2. Doubleclick theicon Network. MNetwork
The network dialog window will open.

3. - Under Windows NT: Select the register: Protocols and mark
the entry TCP/IP protocol.
- Under Windows 9x: Select the register: Configuration and mark
the entry TCP/IP network card.

& Attention
If the entry ismissing, please install the respective TCP/IP component and restart
your PC. The Windows-NT installation CD, or the installations CD for Windows
Ox isrequired for the installation.

4. Subsequently, click the button "Properties...".
The IP address and the subnet mask are found in the *IP address’ tab.If appli-
cable, the gateway address of your PC isfound in the ‘ Gateway’ tab.

5. Please write down the values:
IPaddressPC: - L= , mm—-- j—
Subnet mask: - L mm-- e Jp—
Gateway: -  meme- - J—

6. Now select adesired IP address for your fieldbus node.

Attention
When selecting your IP address, ensure that it isin the same local network in
which your PC is located.

7. Please note the IP address you have chosen:
IP addressfieldbusnode: - . —--- . m-—-- L mme-

3.1.6.4 Allocating the IP address to the fieldbus node

The following describes how to allocate the IP address for the fieldbus node
using the WA GO BootP server by way of an example. Y ou can download a
free copy from WAGO over the Internet under:
http://mwww.wago.com/wagoweb/usa/eng/support/downl oads/index.htm.

/[ ] Modular 1/O System
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Note
9 The IP address can be allocated under other operating systems (i.e. under Li-
nux) as well as with any other BootP servers.

Attention
The IP address can be allocated in a direct connection via a crossover cable or
viaaparallel cable and ahub. An allocation over aswitch is not possible.

BootP table

Note
& Prerequisite for the following steps is the correct installation of the WAGO
BootP server.

1. Go to the Start menu, menu item Programs/ WAGO Software/ WAGO
BootP Server and click on WAGO BootP Server configuration.

An editable table will appear: "bootptab.txt".

Thistable displays the data basis for the BootP server. Directly following the
list of al notations used in the BootP table there are two examples for the
allocation of an IP address.

" Example of entry with no gateway" and " Example of entry with gate-

way" .

File Edit Search 7

# sequence of bytes where each byte is a two-digit hex value. |«

#t
i 8lFzample of entry with no gatewa

node1:ht=1:ha=08380EBAA1808:ip=108.1.254.188

#

# Example of entry with gateway _
node2:ht=1:ha=8836DEAAAZAA:ip=108.1.254_2008:T3=0n.61.FE. 81 LI
Fig. 3-11: BootP table p012908e

The examples mentioned above contain the following information:

Declaration Meaning

nodel, ,
node2 Any name can be given for the node here.
ht=1 Specify the hardware type of the network here.

The hardware type for ETHERNET is 1.
(The numbers are described in RFC1700)

ha=0030DEQ000100 |Specify the hardware address or the MAC-1D of the ETHERNET
ha=0030DE000200 (fieldbus coupler (hexadecimal).

ip=10.1.254.100 |Enter the IP address of the ETHERNET fieldbus coupler (decimal)
ip=10.1.254.200 |here.

T3=0A.01.FE.01 |Specify the gateway |P address here.

Write the address in hexadecimal form.

sm=255.255.0.0 In addition enter the Subnet-mask of the subnet (decimal), where the
ETHERNET fieldbus coupler belongs to.

Modular 1/O System mﬂﬂ
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No gateway is required for the local network described in this example.
Therefore, the first example: " Example of entry with no gateway" can be
used.

2. Move the mouse pointer to the text line:
"nodel:ht=1:ha=0030DE000100:ip=10.1.254.100" and mark the 12 charac-
ter hardware address which is entered after ha=...

Enter the MAC-ID of your own network coupler.

3. If you want to give your fieldbus node a name, delete the name "nodel” and
enter any namein its place.

4. To assign the coupler adesired IP address, mark the |P address specified in
the example which is entered after ip=...
Replace it with the IP address you have selected.

5. Because the second example is not necessary at present, insert a“#” in front
of the text line of the second example: "# node2:hat=1:ha=003 ODE 0002
00:ip=10.1.254.200: T3=0A.01.FE.O01", so that thisline will be ignored.

Note
To address more fieldbus nodes, enter a corresponding text line showing the
corresponding entries for each node.

6. Savethe altered settingsin thistext file "bootptab.txt". To do this go to the
File menu, menu item Save, and close the editor.

BootP Server

7. Now open the dialog window for the WAGO BootP server by going to the
Start menu on your screen surface, menu item Program /
WAGO Software/ WAGO BootP Server and click on WAGO BootP
Server.

8. Click onthe"Start" button in the opened dialog window.
Thiswill activate the inquiry/response mechanism of the BootP protocol.
A series of messages will be displayed in the BootP server. The error mes-
sages indicate that some services (i.e. port 67, port 68) in the operating sys-
tem have not been defined.

Modular /0O System
ETHERNET TCP/IP



Fieldbus coupler 750-342 « 39
Starting up ETHERNET TCP/IP fieldbus nodes

Status | Irfo | it |
@ Infa wersion 1.0.0
@Info reading "C:\ProgrammetwA G0 SoftwaretWwWAGD BootP Server\bootptab, tat"
@ Ifo read 2 entries [2 hosts] from "'CAProgrammeswaG0 S oftware' WG 0 BootP Se... Stop |
0 Ermor udp/bootps: unknow service - assuming port 67
Q Enror udp/bootpe: unknown service - assuming port 53 Edit-Braotptat |
@ Infar recyd pkt from P addr 192.192.1.34 .
@ Infar request from Ethermet address 00:.C0:EB:00A7:83 M

_y Mate urknown client Ethermet address 00:.C0:EB: 004783

Fig. 3-12: Dialog window of the WAGO BootP server with messages 012909d

9. Now it isimportant to restart the coupler by resetting the hardware . This en-
sures that the new IP address will be accepted by the coupler.
To do this, cycle power to the fieldbus coupler for approx. 2 seconds.

Following this, the IP address in the coupler is permanently stored and
maintained even once the coupler is removed or following alonger voltage
failure.

10. Subsequently, click on the "Stop" button and then on the "Exit" button, to
close the BootP Server again.

3.1.6.5 Testing the function of the fieldbus node

1. Totest the communication with the coupler and the correct assignment of

the IP address call up the DOS prompt under Start menu / Program / M S
DOS Prompt.

2. Enter the command: "ping" with the IP address you have assigned in the
following form:
ping [space] XXX X . XXXX . XXXX . XXXX (=IP address).
Example: ping 10.1.254.202

15 Eingabeaufforderung

Microsoft (R} Windows HNI<TH>
CC>» GCopyright 1985-1976 Microsoft Corp.

C:xZping 18.1.254.282

Fig. 3-13: Example for the function test of afieldbus node PO12910e

3. When the Return key has been pressed, your PC will receive aresponse from
the coupler, which will then be displayed in the DOS prompt.
If the error message: "Timeout" appears instead, please compare your entries
again to the allocated IP address.

4. When the test has been performed successfully, you can close the DOS prompt.
The network node has now been prepared for communication.

Modular 1/O System mﬂﬂ
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3.1.6.6 Reading out the information as HTML pages

The information saved in the fieldbus coupler can beread asan HTML page
using aweb browser.

* Information on the fieldbus node (Terminal Status):

- Number of digital, analog or complex modules
- Representation of the processimage

* Information on the fieldbus coupler (Coupler and Network Details):

- Order number

- Firmware version

- MAC-ID

- IPaddress

- Gateway address (if applicable)

- Subnet mask

- Number of transmitted and received packets

* Diagnostic information on the fieldbus coupler (Coupler Status):

- Error code
- Error argument
- Error description

HTTP protocol

HTTP , @il |
e

Fig. 3-14: Reading out the information viathe HT TP protocol G012916d

Please proceed as follows:

1. Open aweb browser such as Microsoft Internet-Explorer, Netscape Navi-
gator, ...

2. Simply enter the IP address of your fieldbus node in the address field of the
browser and press the Return key.
The first HTML page with the information on your fieldbus coupler will be
displayed in the browser window. Use the hyperlinks to find out more in-
formation.

Attention

/ i \ If the pages are not displayed after local access to the fieldbus node, then de-
fine in your web browser that, as an exception, no proxyserver isto be used for
the IP address of the node.

/[ ] Modular 1/O System
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3.1.7 LED Display

The coupler possesses several LED’ s for displaying the coupler operating
status and the compl ete node status.

[

= status
=) l' voltage supply
o %@ : -power jumper contacts

Ok -system

O 10RO .I
@ :RROR BE

e, OO

o |HE
I

Fig. 3-15: Display elements 750-342 G012901e

| [ N [ [y v |

A differentiation is made between the two groups of LEDs.

Thefirst group = fieldbus contains the solid color LEDs having the designa-
tion ON (green), LINK (green), TxD/RxD (green) and ERROR (red) indicat-
ing the operating status of the communication via ETHERNET.

The second group = internal bus consists of the three-color 1/0O LED
(red/green/orange). This LED is used to display the status of the internal bus
and i. e. the status of the fieldbus node.

LEDs located on the right-hand side in the coupler feed section, show the
status of the supply voltage.

3.1.7.1 Blink code

A blink code displays detailed fault messages. A fault is cyclically displayed
using up to 3 different blink sequences.

» Thefirst blink sequence (approx. 10 Hz) indicates the fault display.

» After apause a second blink sequence appears (approx. 1 Hz). The number
of blink impulses gives the fault code.

» Thethird blink sequence (approx. 1 Hz) appears following a further pause.
The number of blink pulsesindicates the fault argument.

Modular 1/O System Illﬂllsl:l
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3.1.7.2 Fieldbus status
The operating status of the communication via ETHERNET is signalled by
means of the top LED group (ON, LINK, TxD/RxD and ERROR).
LED ‘ Meaning ‘Troubleshooting
ON
green Fieldbusiinitialization is correct
OFF Fieldbusiinitialization is not correct, Check the supply voltage (24V and 0V),
no function or self-test check the IP configuration
LINK
green Link to a physical network exists
OFF No link to a physical network Check the fieldbus connection.
TxD/RxD
green Data exchange taking place
OFF No data exchange
ERROR
red Error on the fieldbus
OFF No error on the fieldbus, normal operation
3.1.7.3 Node status

The operating status of the communication viathe internal busissignaled via
the bottom 1/0O LED.

LED ‘ Meaning |Troubleshooting
1/0

Green Fieldbus coupler operating perfectly

Red a) During startup of fieldbus coupler:

Internal bus being initialized,
Startup displayed by LED flashing fast for approx.

1-2 seconds
Red b) After startup of fieldbus coupler:
Errors, which occur, areindicated by three conse- Evaluate the fault message (fault code and
cutive flashing sequences. There is a short pause fault argument).

between each sequential flash.

The coupler starts up after switching on the supply voltage. The "1/O" LED
blinks. The "1/O" LED has a steady light following a fault free run-up.

In the case of afault the "1/O" LED continues blinking. The fault is cyclically
displayed by the blink code.

Modular /0O System
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Switching on
the power supply
Coupler/Controller starts up
“I/O”-LED is blinking
Test 0.k.? No <
Yes X
“l/O” LED
1st flash sequence fninn___ Jinam
(Introduction of the
error indication)
1st break
“I/O” LED
2nd flash sequence M. [
Error code ”
(Number of flash cycles)
2nd break
v v
“I/0” LED
o~ . . 3rd flash sequence
I/0”-LED is shining Error argument JUL..TL
(Number of flash cycles)
A 4
< ready for operation >
Fig. 3-16: Signalling of the LED for indication of the node status g012911e

After clearing afault, restart the coupler by cycling the power.

3.1.7.4 Fault message via blink code from the I/O-LED

Fault argument

‘ Fault description

Fault code 1: Hardware and Configuration fault

0

EEPROM check sum fault / check sum fault in the parameter area of the flash memory

Overflow of theinternal buffer memory for the inline code

Unknown data type

Module type of the flash program memory could not be determined / isincorrect

Fault when writing in the FLASH memory

Fault when deleting the FLASH memory

O R|IWIN(F

Changed I/O module configuration determined after AUTORESET

Fault code 2: Fault in programmed configuration

0

| Incorrect table entry

Fault code 3: Internal bus command fault

0

| No error argument is put out.

Modular 1/O System
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Fault code 4: Internal bus data fault

0 Data fault on internal bus or
Internal bus interruption on coupler
n* (n>0) Internal bus interrupted after 1/0 module n
Fault code 5: Fault during register communication
n* | Internal bus fault during register communication after I/O modulen
Fault code 6: Fieldbus specific error
1 No reply from the BootP server
2 ETHERNET controller not recognized
3 Invalid MACID
4 TCP/IPinitialization error
Fault code 7: 1/0 moduleis not supported
n* \ 1/0 module at position n is not supported
Fault code 8: not used
0 | Fault code 8 is not used.
Fault code 9: CPU-TRAP error
1 Illegal Opcode
2 Stack overflow
3 Stack underflow
4 NMI

* The number of blink pulses (n) indicates the position of the 1/0 module. 1/0 modules
without data are not counted (i.e. supply modules without diagnostics).

Examplefor afault message
Fault: The 13th 1/0 module has been removed.

1. The"l/O" LED startsthe fault display with the first blink sequence (approx.
10 Hz).

2. The second blink phase (approx. 1 Hz) follows the first pause. The "I/O"
LED blinks four times and thus signals the fault code 4 (internal bus data
fault).

3. Thethird blink sequence follows the second pause. The "1/O ERR" LED

blinks twelve times. The fault argument 12 means that the internal busis
interrupted after the 12 1/0 module. Supply voltage status

There are two green LED’ sin the coupler supply section to display the supply
voltage. The left LED (A) indicates the 24 V supply for the coupler. The right
hand LED (C) signals the supply to the field side, i.e. the power jumper con-
tacts.

LED ‘ Meaning |Troubleshooting

A

green Operating voltage for the system exists.

OFF No operating voltage for the system. Check the supply voltage (24V and OV).

C

green Operating voltage for the power jumper contacts
exists.

OFF No operating voltage for the the power jumper con- Check the supply voltage (24V and OV).
tacts.
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3.1.8 Fault behavior
3.1.8.1 Fieldbus failure

A field busfailureisgiveni. e. when the master cuts-out or the bus cableis
interrupted. A fault in the master can also lead to afieldbus failure.

A fidld bus failureisindicated when the red "ERROR"-LED is illuminated.

If the watchdog is activated, the fieldbus coupler firmware evaluates the
watchdog-register in the case of fault free communication, and the coupler an-
swers all following MODBUS TCP/IP requests with the exception code
0x0004 (Slave Device Failure).

o Moreinformation
[ For detailed information on the Watchdog register see Chaper 6.2.12
"Watchdog (Fieldbus failure)”.

3.1.8.2 Internal bus fault

Aninternal bus fault is created, for example, if an 1/0O module is removed. If
this fault occurs during operation the output modules behave in the same man-
ner as an 1/0 module stop. The "1/O" LED blinks red.

The coupler generates a fault message (fault code and fault argument).

After clearing the internal bus fault, restart the coupler by cycling the power.
The coupler starts up. The transfer of the process data is then resumed and the
node outputs are correspondingly set.

Modular 1/O System mﬂﬂ
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3.1.9 Technical Data

System data

Max. n. of nodes limited by ETHERNET specification

Transmission medium Twisted Pair SSUTP 100 Q cat. 5

Buscoupler connection RJM5

Max. length of fieldbus segment | 100 m between hub station and 750-342;
max. length of network limited by ETHERNET specifi-
cation

Baud rate 10 Mbit/s

Protocols MODBUS/TCP, HTTP, BootP

Approvals

UL E175199, UL508

Conformity marking E

Technical Data

Max. n. of I/O modules 64

Input process image max. 512 Byte

Output process image max. 512 Byte

max. n. of socket connections 1HTTP, 3MODBUS/TCP

Voltage supply DC24V (-15%/ + 20 %)

Input current, 500 mA at 24V

Efficiency of the power supply |87 %

Internal current consumption 200mA at5Vv

Total current for 1/O modules | 1800 mA at 5V

Isolation 500 V system/supply

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

taCtSmax

Current via power jumper con- |DC 10 A

taCtSmax

Dimensions(mm) BxHx T 51 x 65* x 100 (*from upper edge of DIN 35 rail)

Weight approx. 1959

EMC Immunity to interference | acc. to EN 50082-2 (95)

EMC Emission of interference | acc. to EN 50081-2 (94)
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3.2 Fieldbus controller 750-842
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3.2.1

Description

The programmabl e fieldbus controller 750-842 (short: PFC) combines the
ETHERNET TCP/IP -functions of the fieldbus coupler 750-with that of a pro-
grammable logic control (PLC).

The application program is created with WAGO-1/0O-PRO 32 in accordance
with |IEC 61131-3.

All input signals of the sensors are grouped in the controller. According to the
IEC 61131-3 programming, process data treatment occurs locally in the PFC.
Thelink results created in this manner can be put out directly to the actuators
or transmitted to the higher ranking control system viathe bus.

To be able to transmit process data via ETHERNET, the controller supports a
number of network protocols. The process data exchange is made with the aid
of the MODBUS/TCP protocol.

The programmer has the option to use function modules for programming cli-
ents and serversfor all transport protocols (TCP, UDP, etc.) viaa socket-API.
He has accessto al fieldbus and 1/0 data.

Once the ETHERNET TCF/IP fieldbus controller is connected, it detects all
I/0 modules connected to the node and produces alocal process image on the
basis of the detected modules. This can be amixed arrangement of analog
(word-by-word data exchange) and digital (bit-by-bit data exchange) modules.
Thelocal processimageis subdivided into an input and an output data area.

The data of the analog modules is mapped into the process image in the order
of their position after the bus coupler.

The bits of the digital modules are grouped to form words and a so mapped
into the process image once mapping of the analog modules is compl eted.
Once the number of digital 1/0’ s exceeds 16 bits, the coupler automatically
starts another word.

Information on configuration, status and the I/O data of the fieldbus node are
stored in the fieldbus controller as HTML pages. These pages can beread viaa
conventional WEB browser.

Modular /0O System
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3.2.2 Hardware

3221 View

status
ES'EENET H voltage supply
_ — -power jumper contacts
fleld?us Ok %@ : -system
conneRijlzg — O 0RO [.[] —p data contacts
@crror | b supply
. 24V
o uy
B O usr i supply via
s power jumper contacts
e g%— 24V
L z —
Q
0 3
£ —| o
flap
open >
— L
Lp power jumper contacts

configuration and _/

mode switch

programming interface
Fig. 3-17: Fieldbus controller ETHERNET TCP/IP 4084200e

The fieldbus controller comprises of:

Device supply with internal system supply module for the system supply as
well as power jumper contacts for the field supply via assembled 1/0O mod-
ules

Fieldbus interface with the bus connection

Display elements (LED’s) for status display of the operation, the bus com-
munication, the operating voltages as well as for fault messages and diag-
nosis

Configuration and programming interface

Operating mode switch

Electronics for communication with the I/0O modules (internal bus) and the
fieldbus interface

Modular 1/O System
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3.2.2.2 Device supply
The supply is viafed in viaterminal blocks with CAGE CLAMP® connection.
Device supply isintended for system supply and field side supply.
Ty —
24V o |_
58 v = 1one = 107 e HODULES
ov o |_
§ 00— 24v 24V o i e s ek ity
L I ag| /M
5 A | FLECTRONI] EE = E
e | L | /AR
@ 8 0—O+—<C oV oV o e Lo
2 x 10nF = ! :
E 8 A &=
- - o—o<¢ L L o
Fig. 3-18: Device supply G034201e
The integrated internal system supply modul e generates the necessary voltage
to supply the electronics and the connected 1/0O modules.
The fieldbus interface is supplied with electrically isolated voltage from the
internal system supply module.
WAEH Modular 1/0O System
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Fieldbus co

nnection

Connection to the fieldbus is by a RJ45 connector. A category 5,
shielded/unshielded twisted pair cable (S-UTP) with an impedance of 100
Ohm +15% is mandatory as a connecting line for the 10BaseT Interface.

The connection point is physically lowered for the coupler/controller to fit in
an 80 mm high switch box once connected.

The electrical isolation between the fieldbus system and the electronicsis
achieved by means of DC/DC converters and optocouplersin the fieldbusin-

terface.

Contact Signal

1 TD + Transmit +
2 TD - Transmit -
3 RD + Receive +
4 free

5 free

6 RD - Receive -
7 free

8 free

Fig. 3-19: RJ45-connector and RJ45 connector configuration

Display elements

The operating condition of the fieldbus controller or node is displayed vialight

diodes (LED).
iy
= status
ESEENET l'l voltage supply
O -power jumper contacts

OLUNK ?—_ -system

O ToRD .[]

@ :RROR ] R
e — i

c. 80

o BE

Fig. 3-20: Display elements 750-842 G012902e

LED Color M eaning

ON green Fieldbus initialization is correct

LINK green Link to a physical network exists

TXD/RXD | green Data exchange taking place

ERROR |red Error on the fieldbus

10 red /green | The'l/O-LED indicates the operation of the node and signals faults

/ orange | encountered
USR red /green | The'USR’ LED can be selected by a user program in a programma-
/ orange | blefieldbus controller
A green Status of the operating voltage — system
C green Status of the operating voltage — power jumper contacts

Modular 1/O System
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3.2.25 Configuration and programming interface
The configuration and programming interface is located behind the cover flap.
Thisis used to communicate with WAGO-1/0-CHECK and
WAGO-1/0-PRO 32 aswell asfor firmware downloading.
open
flap
>
Configuration and
programming interface
Fig. 3-21: Configuration interface g01xx06e
The communication cable (750-920) is connected to the 4 pole male header.
3.2.2.6 Operating mode switch
The operating mode switch is located behind the cover flap.
open
flap TRun lStop Reset
i = (pushing down)
lUpdate firmware
mode switch
Fig. 3-22: Operating mode switch g01xx10e
The switch is a push/slide switch with 3 settings and a hold-to-run function.
Operating mode switch Function
From middle to top position Activate program processing (RUN)
From top to middle position Stop program processing (STOP)
Lower position, bootstrap For original loading of firmware,
not necessary for user
Push down Hardware reset
(i.e. with a screwdriver) All outputs and flags are reset; variables are set to O or to
FALSE or to aninitial value.
The hardware reset can be performed with STOP as well
as RUN in any position of the operating mode switch!
WAEU Modular 1/0O System
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/N

An operating mode is internally changed at the end of a PLC cycle.

Attention

If outputs are set when switching from RUN to STOP mode, they remain set!
Switching off the outputs on the software side i.e. by theinitiators are inef-
fective because the program is no longer processed.

Note

With"GET_STOP_VALUE" (library "System.lib") WAGO-1/0-PRO 32 pro-
vides a function which recognizes the last cycle prior to a program stop giv-
ing the user the possibility to program the behavior of the controller in case of
a STOP. With the aid of this function the controller outputs can be switched
to a safe condition.

3.2.2.7 Hardware address (MAC-ID)

Each WAGO ETHERNET TCP/IP fieldbus controller is provided from the
factory with a unique and internationally unambiguous physical ETHERNET
address, also referred to as MAC-1D (Media Access Control Identity). Thisis
located on the rear of the controller and on a self-adhesive tear-off label on the
controller side. The address has a fixed length of 6 Bytes (48 Bit) and contains
the address type, the manufacturer’s 1D, and the serial number.

Modular 1/O System mﬂﬂ
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Operating system

3.2.3 Operating system

3.2.3.1 Start-up

The controller starts-up after switching on the supply voltage or after a hard-
ware reset. The PLC program in the flash memory istransferred to the RAM.

Thisisfollowed by the initialization of the system. The controller determines
the I/0 modules and the present configuration. The variables are set to 0 or to
FALSE or to aninitial value given by the PLC program. The flags retain their
status . The"1/O" LED blinks red during this phase.

Following afault free start-up the controller changes over to the "RUN" mode.
The"I/O" LED lights up green.

Thereis not a PLC program in the flash memory when delivered. The control-
ler start-up as described, without initialiing the system. Then it behaves as a
coupler

3.2.3.2 PLC cycle

The PLC cycle starts following afault free start-up when the operating mode
switch isin the top position or by a start command from the

WAGO-1/0-PRO 32. The input and output data of the fieldbus and the 1/0
modules as well as the times are read. Subsequently, the PLC program in the
RAM is processed followed by the output data of the fieldbus and the I/O
modules in the process image. Operating system functions, amongst others, for
diagnostics and communications are performed and the times calculated at the
end of the PLC cycle. The cycle starts again with the reading of the input and
output data and the times.

The change of the operating mode (STOP/RUN) is made at the end of aPLC
cycle.

The cycle timeis the time from the start of the PLC program to the next start.
If aloop is programmed within a PLC program, the PLC running time and thus
the PLC cycle are extended correspondingly.

The inputs, outputs and times are not updated during the processing of the
PLC program. This calculation occurs in a defined manner only at the end of
the PLC program. For thisreason it is not possible to wait for an event from
the process or the elapse of atime within aloop.
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Fig. 3-23: Controller operating system
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Process image

3.2.4

/N

Process image

The powered up controller recognizes all 1/0 modules connected in the node,
which are waiting for or transmitting data (data width/bit width > 0). In nodes
analog and digital 1/0 modules can be intermixed.

Note
For the number of input and output bits or bytes of the individual switched on
I/0 modules please refer to the corresponding description of the I/O modules.

The controller generates an internal local process image from the data width
and the type of I/0O module as well as the position of the I/O modulesin the
node. Thisis divided into an input and an output area.

The data of the digital 1/0 modules are bit orientated, i.e. the data exchangeis
made bit by bit. The analog 1/0 modules are representative for al 1/0 modules
which are byte orientated, in which the data exchange is al so made byte by
byte. These I/0 modules also include, for example, counter modules, I/0 mod-
ules for angle and path measurement as well as communi cation modules.

The data of the I/O modules is separated for the local input and output process
image in the sequence of their position after the controller in the individual
process image.

First, all the byte-oriented bus modules are filed in the process image, then the
bit-oriented bus modules. The bits of the digital modules are grouped into
bytes. Once the number of digital 1/0O’s exceeds 8 bit, the coupler automati-
cally starts another byte.

Note

If anodeis changed, this may result in a new process image structure. In this
case the process data addresses also changes. In the event of adding modules,
the process data of all previous modules has to be taken into account.

The process image for the physical bus module datais identical with that of
the WAGO ETHERNET TCP/IP fieldbus coupler. The controller uses a mem-
ory space of 256 words (word 0 ... 255) for the phyical input and output data.
The controller is assigned an additional memory space for imaging the PFC
variables defined according to IEC 61131-3. This extended memory space
(word 256 ... 511 each) is used to map the PFC variables behind the physical
process image.

The division of the memory spaces and the access of the PLC functionality
(CPU) to the process datais identical with all WAGO fieldbus controllers. Ac-
cessisviaan application related IEC 61131-3 program and independent on the
fieldbus system.

In contrast to the above, access from the fieldbus side is fieldbus specific.

For the ETHERNET TCP/IP fieldbus controller, aMODBUS/TCP master can
access the data viaimplemented MODBUS functions. Here, decimal and/or
hexadecimal MODBUS addresses are used.
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3.24.1

Example of a process input image

The following figure is an example of a process input image.

The configuration comprises of 16 digital and 8 analog inputs.
The process image thus has a data length of 8 words for the analog and 1 word
for the digital inputs, i.e. 9 words in total.

DI DI Al Al DI Al DI Al
11 o9 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00
: I 2;‘;:: o0 | o0 [ ) ()
. ||®® | ©®® | ©® | ©® | 0 ( ©® | O | 00 | 00
o
i % o0 | 00 | 00 | OO0 | OO0 | 00 | 00 | 00 | 00
o0 | 00 | 00 | OO0 | OO | OO0 | 00 | 00 | 00
Input modules 750- 402 402 472 472 402 476 402 476
Bit1 1 1 1
. : i \Word1U\Word1H m@\WormH s \Word1H
Process input image Bit4 ~ 4  Word2Word2) 4  Word2) 4  Word2
(Word)
addresses
MODBUS PFC :
0x0000 %IW0 (Word1l <&
0x0001 %MW1 Word2) ||
0x0002 %IW2 [Word1] P2
0x0003 %IW3 Word2) ||~
0x0004 %IW4 - <
0x0005 %IW5 Word2)
0x0006 %IW6 <
0x0007 %IW7 |Word2)
0x0008 %IW8
() {0 ([T
Highbyte Lowbyte
Process input image
(Bit)
addresses
MODBUS PFC
0x0000 %IX8.0 (f)
0x0001 %Ix8.1 (]
0x0002 %ix82 || ¢ |
0x0003 %IX8.3 [
0x0004 %Ix8.4 [
0x0005 %IX8.5 (]
0x0006 %IX8.6 (f) ¢
0x0007 %IX8.7 (]
0x0008 %Ix8.8 (7
0x0009 %ix8.9 [} | DI: Digital Input
0x000A %IX8.10 (7 Al-Analoq |
0x000B %IX8.11 (] :Analog Input
0x000C %Ix8.12 7
0x000D %IX8.13 (f) <
0x000E %IX8.14 [])
0X000F %IX8.15 ()

Fig. 3-24: Example of a process input image

G012924e
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3.24.2 Example of a process output image

The following example for the process output image comprises of 2 digital and
4 analog outputs.

It comprises of 4 words for the analog and 1 word for the digital outputs, , i.e.
5wordsin total.

In addition, output data can be read back with an offset of 200he (0x0200)

added to the MODBUS address.
DO AO AO
o o0 | 00 | 00 | 00
L] I ®cwron
o0 | 00 | 00 | OO
i " || oo | 00 | 00 | @0
=l o0 | 00 | 00 | 0O
Q o0 | 00 | 00 | 0O
Output modules 750 -501 550 550
Bit 1
7 %F
Process output image Bit2 ’ ’
(Word) A
MODBUS addresses T
0x0000 / 0x0200 %QWO0 \Word1
0x0001 / 0x0201 %QW1 Word2)
0x0002 / 0x0202 %QW2
0x0003 / 0x0203 %QW3 wordt
0x0004 / 0x0204
Highbyte — Lowbyte
Process input image
(Word)
MODBUS addresses
0x0200 %QWO <
0x0201 %QW1 Word2/
0x0202 %QW2 Word1])
0x0203 %QW3 1<
0x0204 %QW4 <&
Highbyte Lowbyte

Process output image
(Bit)

MODBUS addresses

0x0000 / 0x0200 %QX4.0 0 —
0x0001 / 0x0201 %QX4.1 1]

Process input image
(Bit)

MODBUS addresses

0x0200 %QX4.0 0 <—
0x0201 %QX4.1

DO: Digital Output
AO: Analog Output

Fig. 3-25: Example of a process output image G012925¢
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3.2.4.3 Process data architecture for MODBUS/TCP

For some bus modules or their variations, the process data architecture is spe-
cific for the fieldbus controller used.

In the case of the ETHERNET controller with MODBUS/TCP the con-
trol/status byte is aways masked in addition to the data bytes. Thisis required
for the two-directional data exchange of the bus module with the higher-
ranking control system. The control byte is transmitted from the control system
to the module and the status byte from the modul e to the control system. This
allows, for example, the display of overshooting or undershooting of the area.

Attention
Please refer to the respective bus module description in Chapter 4 "'1/0O modu-
les" for the specific architecture of the respective control/status byte.

The following shows the representation of some selected modulesin the proc-
essimage.

In the examples, the order in which the modules are physically arranged in the
node reflects the order in the image table starting with register address 0x0000.
If the moduleislocated at any other position in the fieldbus node, the process
data of al previous byte-wise oriented modules have to be taken into account.
In the process image, thisresultsin abasic register address for the module. To
address its process data words, the quoted offset is added to this basic address.

If an analog input or output module is added, it takes up 2 x 16 Bit input or
output data.

With the ETHERNET fieldbus controller with MODBUS/TCP the process im-
age is organized word-by-word (word-alignment) and the control/status byte is
always alow byte.

Modular 1/O System mﬂﬂ
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3.2.4.3.1 750-404, /000-00X Counter modules

This process data architecture holds true for the counter modules 750-404,

750-404/000-001, 750-404/000-002 and 750-404/000-004.

Item number:

Description:

750-404

Up/Down Counter

750-404/000-001

2 Channel Up Counter with enable input

750-404/000-002

Peak Time Counter

750-404/000-004

Up/Down Counter (switching outputs)

The data format of the counter modules five bytes is mapped out by the mo-
dule as four data bytes and one additional control/status byte. The module
supplies a 32 bit counter-output, while occupying 3 words each in the process
Image with word-alignment.

Address Bytes Comment Module
Offset High Low
0 CIs Control-/ Status byte Module 1:
750-404,
L D1 DO 750-404/000-001,
2 D3 D2 Data bytes 750-404/000-002,
750-404/000-004
Module 2:
3 User data | User data Data bytes Analog module Channel 1
Module 2:
4 User data | User data Data bytes Analog module Channel 2

The input bytes DO to D3 form the 32 bit counter-outpui.

In the output bytes DO to D3 theinitial value of the counter can be set.
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3.2.4.3.2 750-404/000-005 2 Channel Up Counter 16 Bit

The data format of the counter modules five bytes is mapped out by the mo-
dule as four data bytes and one additional control/status byte, while occupying
3 words each with word-alignment.

Address Bytes Comment Module
Offset High Low
0 CIS Control/ Statusbyte
Module 1:
1 D1 DO Data bytes Counter 1 750-404/000-005
2 D3 D2 Data bytes Counter 2
Module 2:
3 User data | User data Databytes Analog module Channel 1
Module 2:
4 User data | User data Data bytes Analog module Channel 2

The input bytes DO and D1 form the 16 bit reading of counter 1 and the input
bytes D2 and D3 form the 16 bit reading of counter 2.

When setting the counter, the load value of counter 1 istransferred in the out-
put bytes DO and D1. The load value of counter 2 istransferred respectively in
the output bytes D2 and D3.

3.2.4.3.3 750-511,/000-002 2-Channel Digital Pulsewidth module

This process data architecture holds true for the 2 Channel Pulsewidth modu-
les 750-511 and 750-511/000-002.

Item-No.: Description:

750-511 2DO0O 24V DC 0.1A Pulsewidth

750-511/000-002 2DO 24V DC 0,1A Pulsewidth 100Hz

The process image of the 750-511 and 750-511/000-002 appears with 6 bytes
of input and 6 bytes of output data, while occupying 4 words each in the proc-
ess image with word-alignment.

Address Bytes Comment Module
Offset High Low
0 C/s0 Control / Status byte Module 1 Channel 1:
750-511,
1 D1-0 DO-0 Data bytes 750-511/000-002
2 C/Is1 Control / Status byte Module 1 Channel 2:
750-511,
3 D1-1 DO-1 Databytes 750-511/000-002
Module 2:
4 User data | User data Databytes Analog Module Channel 1
Module 2:
S User data | - User data Databytes Analog Module Channel 2

Modular /0O System
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3.2.4.3.4 750-630, /000-00X SSI encoder interface 24 Bit

This process data architecture holds true for the SSI encoder interface modules
750-630, 750-630/000-001 and 750-630/000-006.

Item-No.: Description:

750-630 SSI encoder interface 24Bit, 125kHz Gray code, alternative Data
format

750-630/000-001 SSI encoder interface 24Bit, 125kHz Binary code, aternative
Data format

750-630/000-006 SSI encoder interface 24Bit, 250kHz Gray code, alternative Data
format

The moduleis seen like an analog input with 2 x 16 Bit input data, i.e. with a
total of 4 bytes user data. Here 2 words in the input area of the local process
image are occupied with word-alignment.

Address Bytes Comment Module

Offset High Low
0 D1 DO Module 1:
1 D3 D2 Data bytes 750-630,

750-630/000-001,
750-630/000-006

Module 2:
’ Vser data | User data Databytes Analog module Channel 1
3 User data | User data Data bytes Module 2:

Analog module Channel 2

3.2.4.3.5 750-631, /000-001 Incremental Encoder Interface

This process data architecture holds true for the Incremental Encoder Interface
modules 750-631 and 750-631/000-001.

Item-No.: Description:
750-631 Incremental encoder interface, 4 times sampling
750-631/000-001 Incremental encoder interface, 1 times sampling

The bus module 750-631 and 750-631/000-001 002 appears with 6 bytes of
input and 6 bytes of output data and occupies 4 words each with word-align-
ment.
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Address Bytes Comment Module
Offset High Low
0 CIS Control / Status byte
1 D1 DO ead/set counter word Module 1:
750-631,
3 (D2)*) (period) 750-631/000-001
4 D4 D3 read latch word
Module 2;
S User data | - User data Databytes Analog module Channel 1
Module 2;
6 User data | User data Databytes Analog module Channel 2

The control / status byte isin the low byte on offset O.

The dataword DO/D1 contains the counter word (read/set), whereas the data
word D3/D4 contains the latch word (read).
*) |n the operating mode of permanent period measurement, the period dura-
tionisin D2 together with D3/D4.

3.2.4.3.6 750-650 RS232 Interface module,
750-651 TTY-,20 mA Current Loop,
750-653 RSA485 Interface module

This process data architecture holds true for the modules 750-650, 750-651

and 750-653.

Item-No.: Description:

750-650 RS 232 C Interface 9600,n,8,1
750-651 TTY Interface, 20 mA Current Loop
750-653 R$485 Interface

The modules appear on the bus as a combined analog input and output module

with 3 x 16-bit input and output data, i.e. with atotal of 4 bytes user data. Here

2 words each are occupied with word-alignment.

Address Bytes Comment Module
Offset High Low
Data Control / Module 1:
0 DO /s byte | Statushbyte 750-650,
750-651,
1 D2 D1 Data bytes 750-653
Module 2;
2 User data | User data Databytes Analog module Channel 1
Module 2;
3 User data | User data Databytes Analog module Channel 2

Modular /0O System
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3.2.4.3.7 750-650/000-001 RS232 Interface module 5 Byte

The RS232 interface module 750-650 can also be operated with a data format
of 5 bytes and one Control/Status byte, i.e. atotal of 6 bytes user data. For this
dataformat, order the variation with the part number 750-650/000-001, occu-
pying 3 words each in the input and output area of the process image with
word-alignment.

Address Bytes Comment Module
Offset High Low
Data Control /
0 DO /s byte Status byte
Module 1:
1 D2 D1 750-650/000-001
Data bytes
2 D4 D3
Module 2:
3 User data | User data Data bytes Analog module channel 1
Module 2:
4 User data | User data Data bytes Analog module channdl 2
®
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3.25

Data exchange

With the ETHERNET TCP/IP fieldbus controller datais exchanged viathe
MODBUS/TCP protocol.

MODBUS/TCP works according to the master/save principle. The master isa
superimposed control unit, i.e. a PC or a PLC device.

The ETHERNET TCP/IP controller of the WAGO-I/O-SY STEM 750 nor-
mally are slave devices. Due to the programming with |EC 61131-3, control-
lers can additionally assume the master function.

The master makes a query for communication. By adressing this query can be
sent to a specific node. The nodes receive the query and return aresponse to
the master, depending on the kind of query.

A coupler is able to produce a certain number of simultaneous connections
(socket connections) to other network subscribers:

e 1 connection for HTTP (read HTML pages from the controller),

¢ 3 connections viaMODBUS/TCP (read or write input and output data from
the controller),

* 2 connections viathe PFC (available in the PLC functionality for IEC
61131-3 application programs) and

¢ 2 connections for WAGO-1/0-PRO (these connections are reserved for de-
bugging the application program viaETHERNET.
For debugging, WAGO-1/0-PRO requires 2 connections at the same time.
However, only one programming tool can have access to the controller.

The maximum number of simultaneous connections may not be exceeded. If
you wish to establish further connections, terminate existing connections first.

For adata exchange, the ETHERNET TCP/IP fieldbus controller uses three
main interfaces:

* interfaceto the fieldbus (master),
* the PLC functionality of the PFCs (CPU) and
* theinterface to the bus terminals.

Data exchange takes place between the MODBUS master and the bus modules,
between the PLC functionality of the PFCs (CPU) and the bus modules as well
as between the MODBUS master and the PLC functionality of the PFCs (CPU).
The master accesses the data viathe MODBUS functions implemented in the
controller.

PFC access to data is then made by means of an IEC 61131-3 application pro-
gram, whereby data addressing is different.

Modular /0O System
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3.25.1 Memory areas

Programmable Fieldbus Controller

memory area
for input data

word 0 @

1/0 modules

input
modules

ord 255
/ word 256 (3) IEC 61131-

. o PFC
fieldbus ﬂ
master word 511
o \ memory area

output >
modules / o0 00 oo

word 255 /

word 256 | (0]
PFC
output
variables

word 511

Fig. 3-26: Memory areas and data exchange for a fieldbus controller 012938e

In the memory space word 0 ... 255, the controller process image contains the
physical data of the bus modules.

(1) Thedataof the input modules can be read by the CPU and from the field-
bus side.

(2) Inthe same manner, writing on the output modules is possible from the
CPU and from the fieldbus side. The value of the master is put out on the
output while writing on an output.

The PFC variables are filed in the memory space Word 256 ... 511 of the proc-
essimage.

The PFC input variables are written in the input memory space from the field-
bus side and read by the CPU for further processing.

The variables processed by the CPU viathe IEC 61131-3 program are filed in
the output memory space and can be read out by the master.

In addition, with the ETHERNET TCPF/IP controller all output data are mirror
imaged on a memory space with the address offset 0x0200 which allows to
read back output values by adding 0x0200 to the MODBUS address.
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3.2.5.2

In addition, the controller offers further memory spaces which cannot be ac-
cessed from the fieldbus side:

RAM The RAM memory is used to create variables not required for
communication with the interfaces but for internal processing,
such as for instance computation of results.

Retentive | The retentive memory is non volatile memory, i.e. all values are
memory retained following a voltage failure. The memory management is
automatic. In this memory area, flags for the IEC 61131-3 pro-
gram are filed together with variables without memory space
addressing or variables which are explicitly defined with "var
retain”.

a Note

The automatic memory management can cause a data
overlap. For this reason, we recommend not to use a
mix of flags and retain variables.

Code The IEC 61131-3 program is filed in the code memory. The code
memory memory is aflash ROM. Once the supply voltage is applied, the
program is transmitted from the flash to the RAM memory. After
asuccessful start-up, the PFC cycle starts when the operating
mode switch isturned to its upper position or by a start com-
mand from WA GO-I/O-PRO 32.

Addressing

3.2.5.2.1 Addressing the I/O modules

/N
/N

The arrangement of the I/O modulesin anode is optional.

When addressing, first of al the complex modules (modules occupying 1 or
more bytes) are taken into consideration in accordance with their physical order
behind the fieldbus controller. As such, they occupy the addresses beginning
with word 0.

Following this, the data of the other modules follow - grouped into bytes -
(modules occupying less than 1 byte). These are filled byte-by-byte according to
their physical order. As soon as afull byte is occupied by the bit oriented mod-
ules, the next byte starts automatically.

Note

For the number of input and output bits or bytes of the individually connected
bus modul es please refer to the corresponding descriptions of the bus modules.

Note

Changing a node could result into a new structure of the process image. Also the
addresses of the process datawill change. When adding modules, the process
data of all previous modules have to be taken into account.
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Data width = 1 Bit / channel
Digital input modules

Datawidth >1 Word / channel
Analog input modules

Analog output modules Digital output modules

Input modules for thermal elements Digital output modules with diagnosis (2 Bit / channel)
Input modules for resistance sensors Power supply modules with fuse holder / diagnosis

Pulse width output modules Solid State power relay

Interface module Relay output modules

Up/down counter

1/0 modules for angle and path measurement

Table 3.4: 1/O module data width

3.2.5.2.2 Address range
Address range for 1/0 module data:
Data Address
. 00.. [08. [10..[18. ... 2540.. [ 254.8..2[2550.. |2558..

Bit 0.7 015 |17 |115 2547 |5415 |2557 255.15
0 1 2 3 | 508 509 510 511

Byte
0 [ 254 255

Word
o | 127

DWord

Table 3.5: Address range for the I/O module data

Address range for fieldbus data:

Data Address

Bit 256.0 |256.8 |[257.0 [257.8 |... 5100 [510.8 |[511.0 511.8
2567 | 256.15 | 257.7 | 257.15 5107 | 51015 | 5117 51115
512 513 |514 [515 ... 1020 1021 1022 1023

Byte
256 257 .. 510 511

Word
28 | 255

DWord

Table 3.6: Address range for the fieldbus data

Addressrange for flags:

Data Address

. 00..]08. [10. [18. [... 4094.0.. [4094.8.. [ 4095.0... |40958...

Bit 0.7 1015 |17 115 4094.7 | 4094.15 | 4095.7 4095.15
0 1 2 3 .. 8188 8189 8190 8191

Byte
0 [ 4094 4095

Word
o .. 2047

DWord

Table 3.7: Addressrange for the flags

The register functions are located in address 0x1000 and can be addressed ana-
log with the implemented MODBUS function codes (read/write).

Modular /0O System
ETHERNET TCP/IP




Fieldbus controller 750-842 « 69
Data exchange

3.2.5.2.3 Absolute addresses

The direct display of individual memory cells (absol ute addresses) in accordan-
cewith IEC 61131-3 is made using specia character strings in accordance with
the following table:

Position Character Designation Comments
1 % Starts absolute address
2 | Input
Q Output
M Flag
3 X* Single bit Data width
B Byte (8 Bits)
W Word (16 Bits)
D Double word (32 Bits)
4 Address
* The character ‘X’ for bits can be deleted

Table 3.8: Absolute addresses

Note
Enter the absolute address character strings without blanks!

>

Example: Absolute addresses for inpuit:

%X14.| 5] 14| 3] 12|a1|10| 9 |8 76543 2]1]0
%IB29 %IB28

%IW14

%IDW7

* The character ‘X’ for single bits can be deleted

Table 3.9: Example for input absolute addresses

Address calculation (depending upon the word address):

Bit address: word address .0 to .15
Byte address: 1. Byte: 2 x word address
2. Byte: 2 x word address + 1
Dword address:
word address (even numbers) / 2
or word address (uneven numbers) / 2, rounded off

Modular 1/O System Illﬂllsl:l
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3.25.3 Data exchange between master and I/O modules

The data exchange between the MODBUS master and the 1/O modulesis
made via the MODBUS functions implemented in the controller by reading
and writing in bits or bytes.

The controller handles four different types of process data:
* Input words

* Qutput words

* Input bits

e Qutput bhits
The word for word access to the digital input and output modulesis madein
accordance with the following table:

Digital inputs/ 16. |15 [14.[13.[12. [11.[10.]9. [8. |7. |6. |5 |4 |3 |2 |L
outputs

Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit
Prozess data 15 |14 |13 |12 |12 |10 |9 |8 |7 |6 |5 |4 |3 |2 |1 |o
word
Byte By oo

Table 3.10: Allocation of digital inputs/outputs to process data word acc. Intel format

Adding 0x0200 to the MODBUS address permits to read back the outputs.

The register functions addressing can be by the means of the implemented
MODBUS function codes (read/write). The individual register addressis refer-
enced instead of the address of a module channel.

MODBUS master

A A

0x000 0x000 v
(0x200)
Pll PIO
O0xOFF
O0xOFF N (0x2FF)
Inputs v Outputs

/0 modules

= Process Input
Image
= Process Output

Image

Programmable Fieldbus Controller
Fig. 3-27: Data exchange between MODBUS master and 1/O modules 012929
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3.254 Data exchange between PLC functionality (CPU) and I/O modules

Through absolute addresses, the PLC functionality (CPU) of the PFC can di-
rectly address the bus module data.

The PFC addresses the input data with absolute addresses. The data can then
be processed, internaly in the controller, through the IEC 61131-3 program,
whereby the flags are filed in a permanent memory area. Following this, the
linking results can be directly written in the output data via absolute address-

ing.
Inputs Outputs
1/0 modules 7s0ux ox
A
%IW0 v %QWO0
Pl P10
%IW255 %QW255
Inputs Outputs
PLC functionality (CPU)
= Process Input
m = D!’Toacgeess Output
Image
Programmable Fieldbus Controller
Fig. 3-28: Data exchange between PL C functionality (CPU) and 1/0 modules 012943e
Modular 1/O System mﬁﬂ
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3.255

Data exchange between master and PLC functionality (CPU)

The MODBUS master and the PLC functionality (CPU) of the PFC regard the
datain a different manner.

Variables data created by the master reach the PFC as input variables and are
further treated there.

Data created in the PFC is sent to the master through the fieldbus as output
variables.

In the PFC the system can access the variabl€ s data as from |/O word address
256 (double word address 128, byte address 512).

MODBUS master

A A

Pl PIO PIl
0x000 0x100 0x000 0x100

Data from point of view
of MODBUS master

1/0O modules
0x0FF

Y (0x300) (0x200) ¥

variables 1/0 modules

Ox1FF
(0x3FF)

OxOFF
(0x2FF)

variables
Ox1FF

%IWO0 %IW256| %QWO0 %QW256

Data from point of view

of PLC functionality 1/0 modules variables

1/0 modules variables

%IW255 %IW511| %QW255 t %aws11
SPS-PII SPS-PIO

v v

Inputs Outputs

PLC functionality (CPU)

= Process Input
Image

= Process Output
Image

Programmable Fieldbus Controller

Fig. 3-29: Data exchange between MODBUS master and PL C functionality 0129446

Data access by the MODBUS master

The data can only be accessed by the MODBUS master either word by word or
bit by bit.

Addressing the data from the bus modules starts with word O for a word-
by-word access, and also with 0 in word O for bit O for a bit-by-bit access.
Addressing the data from the variables starts with word 256 for a word-by-
word access, and then, with a bit-by-bit access, addressing starts from:

4096 for bit 0 in word 256
4097 for bit 1 in word 256

8191 for bit 15in word 511.
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The bit number can be defined using the following formula:
BitNo = (Word * 16) + Bitno_in_Word
Data access by the PL C functionality

When accessing the same data, the PLC functionality of the PFCs uses a dif-
ferent type of addressing.

When declaring 16 bit variables, the PLC addressing isidentical to the ad-
dressing of the MODBUS master made word-by-word.

When declaring Boolean variables (1 bit) a notation different to that of the
MODBUS is used.

The bit address is composed of the elements word address and bit number in
the word, separated by a dot.

Example:
Bit access MODBUS to bit number 4097 => bit addressing in the PLC
<Wordno>.<Bitno> = 0.1

The PLC functionality of the PFC can also access the data byte-by-byte and
double word-by-double word.
With the bytewise access, the addresses are computed according to the fol-
lowing formula:

High-Byte Address = Word address* 2

Low-Byte Address = (Word address*2) + 1

With the access by a double word, the address is computed according to the
following formula:
Double word address = High word address/2 (rounded off)
or = Low word address/2

3.2.5.6 Common access of MODBUS master and PLC functionality to outputs

The process illustration of outputs is described both by the MODBUS master
aswell as by the PLC functionality, so that the I/O module outputs can be set
or reset from both sides. Design the user programs of the MODBUS master
and the PLC functionality such that conflicting instructions for simultaneous
setting or resetting of outputs is excluded.
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3.25.7 Address review

MODBUS
\ - """ """ " " """ " " - - - - - - - - - - - - - - - - - - - - - - - - - - 1
} 1/0 modules }
} 750-4xx....6xx }
| |
! MODBUS addresses PLC addresses Al | DI | AO| DO |!
} hex dec }
! 0x000 0 %IBO, %IWO0, %ID0, %IX0.0 | +
| |
; l—| Pll }
| OXOFF 255 %IB511, %IW255, %ID127, %IX255.15 h |
} 0x000 ... 0X00F 0..15 %IBO+x, %IWO0+x, %ID0+x, IX0+x.0 }
w 1 0xO0FO ... OXOFF 240 ... 255 %IB31+x, %IW15+x, %ID7+x, %IX15+x.15 !
D I |
| Digital PII |
| |
| 0x000 0 %QB0, %QWO0, %QD0, %QX0.0 |
| |
> —> PIO !
| |
} OXOFF 255 %QB511, %QW255,%QD127,%QX255.15 I
|
| 0x200 512 %QB0, %QWO0, %QDO, %QX0.0 |
| |
«—— — PIO |
| < |
I Ox2FF 767 %QB511,%QW255,%QD127, %QX255.15 | I
| |
I 0x000 ... 0X00F 0..15 %QBO+X, %QWO+x, %QD0+x, %QX0+x.0 I
} 0xOFO0 ... OXOFF 240 ... 255 %QB31+x,%QW15+x, %QD7+x, %QX15+x.15 }
[ |
} Digital PIO !
| |
| 0x200 ... 0x20F 512 ... 527 %QBO0+X, %QWO0+x, %QD0+x, QX0+x.0 |
| |
i 0x2F0 ... OX2FF 752..767 | QB3 +X %QW15+x,%QDT7+x,%QX 15+x.15 |
d | |
} Digital PIO }
| |
| |
| 0x100 256 %QB512,%QW256, %QD128, %QX256.0 | |
| bl |
«— — PLC PIO |
| < |
| Ox1FF 511 %QB1023,%QW511,%QD255,%QX511.1 [ I
} 0x1000 ... 0x100F 4096 ... 4111 %QB512,%QW256, %QD128, %QX256.0 }
| |
< } [— PLC PIO }
| |
I Ox1FFO ... OX1FFF 8176 ... 8191 %QB1023,%QW511,%QD255,%QX511.15 I
|
I 0x100 256 %IB512, %IW256, %ID128, %IX256.0 |
| Ll |
—» > PLC PII |
| |
} Ox1FF 511 %IB1023, %IW511, %ID255, %IX511.15 !
I 0x300 768 %IB512, %IW256, %ID128, %IX256.0 |
| |
<
+— — PLC PII |
| Pl |
} Ox3FF 1023 %IB1023, %IW511, %ID255, %IX511.15 h }
| 0x1000 ... 0x100F 4096 ... 4111 %1B512, %IW256, %ID128, %I1X256.0 |
| |
— > PLC PII !
| |
| 0x1FFO ... OX1FFF 8176 ... 8191 %IB1023, %IW511, %ID255, %IX511.15 !
I 0x2000 ... 0Ox200F  8192...8207 %IB512, %IW256, %ID128, %I1X256.0 I
| |
a— —] PLC PII |
| |
} 0x2FFO ... 0X2FFF 12272 12287 %IB1023, %IW511, %ID255, %IX511.15 y v }
| |
| x: depending on the number of connected analog I/0O modules Al | DI | AO DO ||
| |
| . . |
\ Controller 750-842 PLC functionality | |
e s
PLC = Programmable PIl = Process Input Image Al = Analog Inputs AO = Analog Outputs
Logic Controller PI1O = Process Output Image DI = Digital Inputs DO = Digital Outputs
fieldbus node
Fig. 3-30: Address review, controller go12932¢
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3.2.6  Starting up ETHERNET TCP/IP fieldbus nodes

/N

3.26.1

3.2.6.2

/N

This chapter shows the step-by-step procedure for starting up a

WAGO ETHERNET TCP/IPfieldbus node. The following also contains a de-
scription of how to view the controller-internal HTML pages.

Following this, information regarding PFC programming with
WAGO-1/0-PRO 32 are shown.

Attention

This description is given as an example and is limited to the execution of a
local startup of an individual ETHERNET fieldbus node with a computer run-
ning under windows which is not connected to a network.

Direct Internet connection should only be performed by an authorized network
administrator and is, therefore, not described in this manual.

The procedure contains the following steps:

Noting the MAC-1D and establishing the fieldbus node
Connecting the PC and fieldbus node

Determining the |P address

Allocation of the IP address to the fieldbus node
Function of the fieldbus tests

Viewing the HTML pages

© ks wnhNPE

Note the MAC-ID and establish the fieldbus node

Before establishing your fieldbus node, please note the hardware address
(MAC-ID) of your ETHERNET fieldbus controller.

Thisislocated on the rear of the fieldbus controller and on the self-adhesive
tear-off label on the side of the fieldbus controller.

MAC-ID of thefieldbus controller: ~ -----  ----- —omm e e e :

Connecting PC and fieldbus node

Connect the assembled ETHERNET TCP/IP fieldbus node viaa hub or di-
rectly to the PC using a 10Base-T cable.

Attention
For adirect connection, a“crossover” cableisrequired instead of a paralel
cable.

Now start the PC, functioning as master and BootP server, and apply power to
the fieldbus coupler (DC 24 V power pack). Once the operating voltage has
been switched on, the initialization starts. The fieldbus controller determines
the configuration of the bus modules and creates the process image.

During the startup the 'l/O' LED (Red) flashes at high frequency.

When the'l/O' LED and the'ON' LED light up green, the fieldbus controller is
ready for operation.

If an error has occurred during startup, it isindicated as an error code by the
'1/0'-LED flashing (red).

Modular 1/O System mﬂﬂ
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3.2.6.3 Determining IP addresses

If your PC is aready connected to an ETHERNET network, it isvery easy to
determine the IP address of your PC. To do this, proceed as follows:

1. Goto the Start menu on your screen, menu item Settings and click on Con-
trol Panel.

2. Doubleclick theicon Network. Network
The network dialog window will open.

3. - Under Windows NT: Select the register: Protocols and mark
the entry TCP/IP protocol.
- Under Windows 9x: Select the register: Configuration and mark
the entry TCP/IP network card.

iji Attention
If the entry ismissing, please install the respective TCP/IP component and restart
your PC. The Windows-NT installation CD, or the installations CD for Windows
9x isrequired for the installation.

4. Subsequently, click the button "Properties...".
The IP address and the subnet mask are found in the ‘1P address’ tab.If appli-
cable, the gateway address of your PC isfound in the ‘ Gateway’ tab.

5. Please write down the values:
IPaddressPC: e J—— J— —
Subnetmask: - . —--- R J—
Gateway: e j— J— J—

6. Now select adesired IP address for your fieldbus node.
Attention
When selecting your IP address, ensure that it isin the same local network in
which your PC is located.

7. Please note the IP address you have chosen:
IP addressfieldbusnode: - .- L m-- .-

3.2.6.4 Allocating the IP address to the fieldbus node

A prerequisite for acommunication with the controller is the assignment of an
|P address.

The address can be transferred through BootP or a PFC program. With the
PFC program, thisis possible in WAGO-1/0O-PRO 32 using the library func-
tion "ETHERNET Set-Network-Config".
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The following describes how to allocate the IP address for the fieldbus node
using the WA GO BootP server by way of an example. Y ou can download a
free copy from WAGO over the Internet under:

http://www.wago.com/wagoweb/usa/eng/support/downl oads/index.htm.

Note
9 The IP address can be allocated under other operating systems (i.e. under Li-
nux) as well as with any other BootP servers.

Attention
The IP address can be allocated in a direct connection via a crossover cable or
viaaparallel cable and ahub. An allocation over aswitch is not possible.

BootP table

Note
A Prerequisite for the following steps is the correct installation of the WAGO
BootP server.

1. Goto the Start menu, menu item Programs/ WAGO Software/ WAGO
BootP Server and click on WAGO BootP Server configuration. Or goto
Start menu, menu item Programs/WAGO Software/WAGO BootP
Server and click on WAGO BootP Server then click on the Edit
Bootptab button located on theright hand side of the display.

An editable table will appear: "bootptab.txt".

This table displays the data base for the BootP server. Directly following
the list of all notations used in the BootP table there are two examples for
the allocation of an IP address.

" Example of entry with no gateway" and " Example of entry with gate-

way" .

Filz Edit Search X

# sequence of bytes where each byte is a two-digit hex value. |«

i
t8lFzample of entry with no gatewa

node1:ht=1:ha=0038DEBBB108:ip=10_.1.254_1084

i
# Example of entry with gateway =
node2:ht=1:ha=0083BDEABA20B0:ip=108.1.254.2808:T3=0n.01.FE. 81 Ll
Fig. 3-31: BootP table p012908e
®
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The examples mentioned above contain the following information:

Declaration Meaning

nodel, Any name can be given for the node here.
node2
ht=1 Specify the hardware type of the network here.

The hardware type for ETHERNET is 1.
(The numbers are described in RFC1700)

ha=0030DEQ00100 |Specify the hardware address or the MAC-ID of the ETHERNET
ha=0030DE000200 |fieldbus controller (hexadecimal).

ip=10.1.254.100 |Enter the IP address of the ETHERNET fieldbus controller (decimal)
ip=10.1.254.200 |here.

T3=0A.01.FE.0O1 |Specify the gateway |P address here.
Write the address in hexadecimal form.

sm=255.255.0.0 In addition enter the Subnet-mask of the subnet (decimal), where the
ETHERNET fieldbus controller belongs to.

No gateway is required for the local network described in this example.
Therefore, the first example: " Example of entry with no gateway" can be
used.

2. Move the mouse pointer to the text line: "Kein-
Proxy:ht=1:ha=0030DE000100:ip=10.1.254.100" and delete the 12 character
hardware address which is entered after ha=...

Enter the MAC-ID of your own network controller.

3. If you want to give your fieldbus node a name, delete the name "nodel” and
enter any namein its place.

4. To assign the controller a desired |P address, delete the I P address specified
in the example which is entered after ip=...
Replace it with the IP address you have selected, making sure you are sepa-
rating the 3 digit numbers by a decimal.

5. Because the second exampleis not necessary at present, insert a“#” in front
of the text line of the second example: "# hamburg:hat=1:ha=003 ODE 0002
00:ip=10.1.254.200: T3=0A.01.FE.O01", so that thisline will be ignored.

Note
9 To address more fieldbus nodes, enter a corresponding text line showing the
corresponding entries for each node. Also note that the # symbol tells the
BootP server to ignore any data after it, for that specific line.

6. Savethe altered settingsin thistext file "bootptab.txt". To do this go to the
File menu, menu item Save, and close the editor.
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BootP Server

7. Now open the dialog window for the WAGO BootP server by going to the
Start menu on your screen surface, menu item Program /
WAGO Software/ WAGO BootP Server and click on WAGO BootP
Server.

8. Click onthe"Start" button in the opened dialog window.
Thiswill activate the inquiry/response mechanism of the BootP protocol.
A series of messages will be displayed in the BootP server. The error mes-
sages indicate that some services (e.g. port 67, port 68) in the operating sys-
tem have not been defined. DO NOT BE ALARMED THIS IS THE
CORRECT OPERATION FOR THIS EXAMPLE.

g5 WAGO BootP Server
Status | Info | Ewit
@ Infar werzion 1.0.0
@ Info reading "'C:AProgrammeywia G0 Softwaretw/a G0 BootP Servertbootpab, st
@ Info read 2 entries [2 hosts] from "C:A\Programmetw/aG 0 SoftwarehWw/aG0 BootP Se.. Stop |
B Errar udp/baoatps: unknown service - assuming port 67
0 Errar udp/bootpe: unknoan service - assuming port 63 Edit Bantutats |
@ Infar recryd pkt from IP addr 192.192.1.34 .
@ Infar tequest from Ethermet address 00:.CO:EB:00.41:83 M

& Mate urknown client Ethernet address 00:C0:EB:00.47:83

Fig. 3-32: Dialog window of the WAGO BootP server with messages P012909d

9. Now it isimportant to restart the controller by resetting the hardware . This
ensures that the new |P address will be accepted by the controller.
To do this, cycle power to the fieldbus controller for approximately 2 sec-
onds or press the operating mode switch down which islocated behind the
configuration interface flap located on the front of the coupler.
Following this, you should see areply from the buscoupler stating that the IP
address has been accepted (no errors). The IP address is now permanently
stored in the coupler and will be retained even following the removal of the
coupler or alonger voltage failure. The only way the IP address can be
changed is by using the BootP software again.

10. Subsequently, click on the "Stop" button and then on the "Exit" button, to
close the BootP Server .

3.2.6.5 Testing the function of the fieldbus node

1. Totest the communication with the coupler and the correct assignment of
the IP address call up the DOS prompt under Start menu / Program / M S
DOS Prompt.

2. Enter the command: "ping" with the IP address you have assigned in the
following form:
ping [space] XXXX . XXXX . XXXX . XXXX (=IP address).

Modular 1/O System mﬂﬂ
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3.2.6.6

3.

4.

5.

Example: ping 10.1.254.202

"% Eingabeaufforderung

MHicrozsoft(R>» Windows NT{TH>
CC» Copyright 1985-1996 Microsoft Corp.

CinZping 18.1.254.202

Fig. 3-33: Example for the function test of afieldbus node PO12910e

When the Return key has been pressed, your PC will receive aresponse from
the controller, which will then be displayed in the DOS prompt.

If the error message: "Timeout" appears instead, please compare your entries
again to the allocated |P address and check all conections.

Also note that the TXD/RXD light will flash verifying each response

When the test has been performed successfully, you can close the DOS prompt.
The network node has now been prepared for communication.

Viewing the HTML pages

The information saved in the fieldbus controller can be viewed asan HTML
page using a web browser.

Information on the fieldbus node (Terminal Status):
- Number of digital, analog or complex modules and their model numbers
- Representation of the processimage

Information on the fieldbus controller (Controller and Network Details):
- Order number

- Firmware version

- MAC-ID

- IPaddress

- Gateway address (if applicable)

- Subnet mask

- Number of transmitted and received packets

Diagnostic information on the fieldbus controller (Controller Status):
- Error code
- Error argument

- Error description
HTTP protocol

L] ]
) HTTP % i
D{WME H””IEHIIEMH‘ ;

Fig. 3-34: Viewing the information through the HT TP protocol G012916d
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Please proceed as follows:

1. Open aweb browser such as Microsoft Internet-Explorer, Netscape Navi-
gator, ...

2. Simply enter the IP address of your fieldbus node in the address field of the

browser and press the Enter key.
The first HTML page with the information on your fieldbus controller will
be displayed in the browser window. Use the hyperlinks to find out more

information.

iii Attention
If the pages are not displayed after local access to the fieldbus node, then de-
fine in your web browser that, as an exception, no proxyserver isto be used for
the IP address of the node.
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3.2.7

Programming the PFC with WAGO-1/O-PRO 32

Dueto the IEC 61131 programming of the ETHERNET TCP/IP fieldbus con-
troller 750-842 you have the option to use the functionality of a PLC beyond
the functions of fieldbus coupler 750-342.

An application program according to IEC 61131-3 is created using the pro-
gramming tool WAGO-I/0-PRO 32.

This manual, however, does not include a description of how to program with
WAGO-I/0O-PRO 32. In contrast, the following chapters are to describe the
special modules for WAGO-I/0-PRO 32 for you to utilize explicitly for pro-
gramming the ETHERNET TCF/IP fieldbus controller.

The description also deals with the way of transmitting the IEC 61131-3 pro-
gram into the controller and loading a suitable communication driver.

3.2.7.1

Moreinformation
For adetailed description of how to use the software, please refer to the
WAGO-I/0-PRO 32 manual (order No.: 759-122 / 000-001).

WAGO-1/0O-PRO 32 library elements for ETHERNET

Y ou are offered various libraries for different IEC 61131-3 programming ap-
plicationsin WAGO-I/0O-PRO 32. They contain modules of universal use and
can, thereby, facilitate and speed up the creation of your program. As standard,
the library 'standard.lib’ is available to you.

The libraries described in the following are specifically intended for
ETHERNET projects with WAGO-1/0-PRO 32:

e "ETHERNET. lib"
(contains elements for the ETHERNET fieldbus communication),

e "EtherTCPmodbus.lib"
(contains elements for the MODBUS TCP fieldbus communication) and

¢ "Internal typesfor EtherTCPmodbus.lib"
(contains elements for an easier access to the MODBUS/TCP requests und
responses).

These libraries are loaded on the WAGO-1/0-PRO CD.

Having integrated these libraries, you have access to their POUs, data types
and global variables which can be used in the same manner as those defined by
yourself.

Moreinformation
For adetailed description of the POUs and the software operation, please refer

to the WAGO-1/0-PRO 32 manual (order No.: 759-122 / 000-001).
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3.2.7.1.1 ETHERNET.lib

Element

Description

ETHERNET_CLIENT_CLOSE

Function block to close a client socket.

ETHERNET_CLIENT_OPEN

Function block to create a client socket. *’

ETHERNET_GET_NETWORK_CONFIG

Function block to get the node’s network confi-
guration.

ETHERNET_READ

Function block to read date received from a
remote system.

ETHERNET_SERVER_CLOSE

Function block to close a Server socket with all
underlying connections (clients connected to
the server).

ETHERNET_SERVER_OPEN

Function block to create a Server socket. Itisa
base for a communication to a remote sy-
stem..*)

ETHERNET_SET_NETWORK_CONFIG

Function block to set the node’s network confi-
guration.

ETHERNET_VERSION

Function to get the library’s current version.

ETHERNET_WRITE

Function block to write data to aremote sy-
stem.

ETH_ERROR (Datatype)

Data type defines the error codes returned by
the ETHERNET function blocks.

SEL_PROTOCOL (Datatype)

Data type defines the transport protocol to use.
Isused by ETHERNET_CLIENT_OPEN and
ETHERNET SERVER_OPEN.

SEL_TYPE (Datatype)

Data type defines the semantics of communica-
tion. Isused by ETHERNET_CLIENT_OPEN
and ETHERNET_SERVER_OPEN).

3.2.7.1.2 Ether

*) The maximum number of connections open at atimeis 2. Y ou might have to terminate
existing connectionsto ETHERNET_CLIENT_CLOSE or ETHERNET_SERVER_CLOSE.

TCPmodbus.lib

Element

Description

HTONS

Function converts the value ShortNumber from
Intel format to Motorolaformat.

RECV_MODBUS MESSAGE

Function to receive the answer to a
MODBUS/TCP request over a TCP connec-
tion.*)

SEND_MODBUS _MESSAGE

Function to send a MODBUS/TCP message
over a TCP connection.*’

MODBUS FC (Datatype)

Data type, defines the function code to use. (Is
used by SEND_MODBUS_MESSAGE and
RECV_MODBUS MESSAGE)

*) To prevent acomplete filling of the buffer, the module SEND_MODBUS MESSAGE
should always preceed the RECV_MODBUS MESSAGE.
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3.2.7.1.3 Internal types for EtherTCPmodbus.lib
Element Description
MODBUS HEADER Thistypes areinternally used by the functions
SEND_MODBUS MESSAGE and
MODBUS_FMC_REQUEST RECV_MODBUS _MESSAGE. They map the
MODBUS FMC_RESPONSE MODBUS/TCP requests and responses, so that
an easier access to the message fields can be
MODBUS RC_REQUEST done.
MODBUS RC_RESPONSE
MODBUS RID_REQUEST
MODBUS RID_RESPONSE
MODBUS RIR_ REQUEST
MODBUS RIR_RESPONSE
MODBUS RMR_REQUEST
MODBUS RMR_RESPONSE
MODBUS WC_REQUEST
MODBUS WC_RESPONSE
MODBUS WMR_REQUEST
MODBUS WMR_RESPONSE
MODBUS WSR_REQUEST
MODBUS WSR_RESPONSE
3.2.7.2 IEC 61131-3-Program transfer
Program transfer from the PC to the controller following programming of the
desired IEC 61131 application can be made in two different ways:
* viathe seria interface or
* viathefieldbus.
One suitable communication driver each is required for both types.
o Moreinformation
I For information on the installation of the communication drivers aswell as
details regarding the use of the software, please refer to the
WAGO-1/0-PRO 32 manual (order No.: 759-122 / 000-001).
WAEH Modular 1/0O System
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Programming the PFC with WAGO-I/O-PRO 32

3.2.7.2.1 Transmission via the serial interface

Use the WA GO communication cable to produce a physical connection to the
serial interface. Thisis contained in the scope of delivery of the programming
tool IEC 1131-3, order No.: 759-332/000-002, or can be purchased as an ac-
cessory under order No.: 750-920.

Connect the COMX port of your PC with the communication interface of your
controller using the WAGO communication cable.

A communication driver isrequired for serial datatransmission. In
WAGO-1/0-PRO 32, this driver and its parameterization are entered in the

" Communication parameters' dialog.

1.

Start the WAGO-1/0-PRO 32 software by ’ Start/Programs’ or by double
clicking on the WAGO-1/0-PRO-32 symbol on your desk top.

Inthe" Online" menu click on the" Communication parameters' menu
point.

The dialog "Communication parameters' opens. The basic setting of this
dialog does not have any entries.

In the selection window mark the desired driver on the right-hand dialog
side (i.e. " Serial (RS232)", to configure the serial connection between PC
and the controller).

In the center window of the dialog, the following entries have to appear: -
Parity: Even and -Stop bits: 1.

If necessary, change the entries accordingly.

Y ou can now begin testing the controller.

Note
To be able to access the controller, ensure that the operating mode switch
of the controller is set to the center or the top position.

Under " Online" click onthe" Log-on" menu point to log into the control -
ler.

(The WAGO-I/0-PRO 32 server is active during online operation. The
communication parameters cannot be polled.)

If no program isin the controller, now awindow appears asking whether or
not the program is to be loaded.

Confirm with" Yes".

Subsequently the current program will be loaded.

As soon as the program is loaded, you can start program with the " Online"
menu, menu point " Start" .

At the right-hand end of the status bar, the system signals " ONLINE
RUNNING".

To terminate the online operation, return to the " Online" menu and click
on the " L og-off" menu point.

Modular /0O System
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Programming the PFC with WAGO-1/0O-PRO 32

3.2.7.2.2 Transmission by the fieldbus

The PC and the controller are physically connected via the Ethernet cable.

For data transmission, a suitable communication driver isrequired. Thisdriver
isentered in the " Communication parameters’ dialog in WAGO-1/0-PRO
32.

1.

Start the WAGO-1/0-PRO 32 software by ’ Start/Programs’ or by double
clicking on the WAGO-1/0-PRO-32 symbol on your desk top.

In the " Onlin€" menu click on the " Communication parameters' menu
point.

The "Communication parameters' dialog opens. The basic setting of this
dialog has no entries. Thisis assuming that you have not used the software
to configure any other couplers.

Select the New button on the right hand side of the Communications Pa-
rameters dialog box. Select the “Ethernet TCP_IP” driver (it isthe last en-
try). You can enter anamein the “Name” field located in the top-left of the
dialog box. After al data has been entered click OK.

While the Ethernet driver is selected (click on the new driver you selected
in the previous step). The following entries have to appear in the center
window of the dialog: -Port No.: 2455 and —IP address: (the IP address of
your controller assigned via BootP).

If necessary, change the entry accordingly.

Y ou can how begin testing the controller.

Note

To be able to access the controller, the coupler has to have an IP address,
and the operating mode switch of the controller must be in the centerre or
top position.

Under " Online" click onthe" Log-on" menu point to log into the control-
ler.

(During online operation, the WAGO-1/0-PRO 32 server isactive. The
communication parameters cannot be polled.)

If no program is contained in the controller, a window appears asking
whether or not the program is to be loaded.

Confirm with" Yes".

Subsequently the current program is loaded.

As soon as the program is loaded, you can start it by selecting " Online"
menu, then " Start" .

At the right-hand end of the status bar, the system displays " ONLINE
RUNNING".

To terminate the online operation, return by the " Online" menu and click
on the " L og-off" menu point.
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LED Display

3.2.8 LED Display

The controller possesses several LED’ s for on site display of the controller op-
erating status or the compl ete node.

S
= status
ETHERNET voltage supply

o | 35

-power jumper contacts
Ok —

-system
O ToRD .I
@ :RROR ]

®o %QI

®Ousr =

| I R W [y |

Fig. 3-35: Display elements 750-842 g012902e
A differentiation between two LED groups is made.

The first group = fieldbus contains the solid color LEDs having the designa-
tion ON (green), LINK (green), TXD/RxD (green) and ERROR (red) indicat-
ing the operating status of the communication via ETHERNET.

The second group = internal bus consists of the three-color 1/0O LED
(red/green/orange). This LED is used to display the status of the internal bus,
i. e. the status of the fieldbus node.

The three-color USR-LED can be accessed by a user program in the program-
mable fieldbus controller.

LEDs located on the right-hand side in the coupler power supply section show
the status of the supply voltage.

3.281 Blink code

A blink code displays detailed fault messages. A fault is cyclically displayed
using up to 3 different blink sequences.

The first blink sequence (approx. 10 Hz) indicates the fault display.

» After apause, asecond blink sequence appears (approx. 1 Hz). The number
of blink impulses gives the fault code.

» Thethird blink sequence (approx. 1 Hz) appears following a further pause.
The number of blink pulses indicates the fault argument (wherethe
faulty moduleis physically located on the node).

Modular 1/O System Illﬂllsl:l
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LED Display
3.2.8.2 Fieldbus status
The operating status of the communication viaETHERNET issignaled via
the top LED group (ON, LINK, TxD/RxD and ERROR).
LED ‘ Meaning ‘ Trouble shooting
ON
green Fieldbusiinitialization is correct
OFF Fieldbusiinitialization is not correct, Check the supply voltage (24V and 0V),
no function or self test check the IP configuration
LINK
green Link to a physical network exists
OFF No link to a physical network Check the fieldbus connection.
TxD/RxD
green Data exchange taking place
OFF No data exchange
ERROR
red Error on the fieldbus
OFF No error on the fieldbus, normal operation
3.2.8.3 Node status

The operating status of the communication with the internal busis signalled by
the bottom 1/O-LED.

LED ‘ Meaning |Troubleshooting
1/0

green Fieldbus controller operating perfectly

red a) During startup of fieldbus controller:

Internal bus being initialized,
Startup displayed by LED flashing fast for approx.

1-2 seconds
red b) After startup of fieldbus controller:
Errors, which occur, areindicated by three conse- Evaluate the fault message (fault code and
cutive flashing sequences. There is a short pause fault argument).
between each sequential.

The controller starts up after switching on the supply voltage. The "1/O" LED
blinks. The "1/O" LED has a steady light following a fault free start-up.

In the case of afault the "1/O" LED continues blinking. The fault is cyclically
displayed by the blink code.

Modular /0O System
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LED Display
Switching on
the power supply
Coupler/Controller starts up
“I/O”-LED is blinking
Test 0.k.? No e
Yes i
“/O” LED
1st flash sequence  nani___ mnnin
(Introduction of the
error indication)
1st break
“/0” LED
2nd flash sequence .
Error code o
(Number of flash cycles)
2nd break
v v
“1/0” LED
R . . 3rd flash sequence
I/0”-LED is shining Error argument JUL..TL
(Number of flash cycles)
A
< ready for operation >
Fig. 3-36: Signalling of the LED for indication of the node status g012911e

After overcoming afault restart the controller by cycling the power.
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LED Display
3.2.84 Fault message via blink code from the I/O-LED
Fault argument ‘ Fault description
Fault code 1: Hardware and Configuration fault
0 EEPROM check sum fault / check sum fault in the parameter area of the flash memory
1 Overflow of theinternal buffer memory for the inline code
2 Unknown data type
3 Module type of the flash program memory could not be determined / isincorrect
4 Fault when writing in the FLASH memory
5 Fault when deleting the FLASH memory
6 Changed I/0O module configuration determined after AUTORESET
Fault code 2: Fault in programmed configuration
0 | Incorrect table entry
Fault code 3: Internal bus command fault
0 | No fault argument is put out.
Fault code 4: Internal bus data fault
0 Datafault on internal bus or
Internal bus interruption on controller
n* (n>0) Internal bus interrupted after 1/0 module n
Fault code 5: Fault during register communication
n* \ Internal bus fault during register communication after 1/O module n
Fault code 6: Fieldbus specific errors
1 No answer from the BootP server
2 ETHERNET controller not recognized
3 Invalid MACID
4 TCP/IPinitialization error
Fault code 7: 1/0 moduleis not supported
n* | 1/0 module at position n is not supported
Fault code 8: not used
0 | Fault code 8 is not used.
Fault code 9: CPU-TRAP error
1 Illegal Opcode
2 Stack overflow
3 Stack underflow
4 NMI
* The number of blink pulses (n) indicates the position of the I/0 module. 1/0 modules
without data are not counted (i.e. supply modules without diagnostics).
Examplefor afault message
Fault: The 13th 1/0 module has been removed.

4. The"l/O" LED starts the fault display with the first blink sequence (approx.
10 Hz).

5. The second blink phase (approx. 1 Hz) follows the first pause. The "1/O"
LED blinks four times and thus signals the fault code 4 (internal bus data
fault).

6. Thethird blink sequence follows the second pause. The "I/O ERR" LED
blinks twelve times. The fault argument 12 means that the internal busis
interrupted after the 12 1/0 module.

waco'
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3.2.85 Supply voltage status

There are two green LED’ sin the controller supply section to display the sup-
ply voltage. The left LED (A) indicates the 24 V supply for the controller. The
right hand LED (C) signals the supply to the field side, i.e. the power jumper
contacts.

LED | Meaning ‘Troubleshooting
A
green Operating voltage for the system exists.
OFF No operating voltage for the system. Check the supply voltage (24V and OV).
@
green Operating voltage for the power jumper contacts
exists.
OFF No operating voltage for the the power jumper con- Check the supply voltage (24V and OV).
tacts.
®
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Fault behavior

3.2.9 Fault behavior

3.29.1

3.29.2

Fieldbus failure

A fieldbusfailureis giveni. e. when the master cuts-out or the bus cableisin-
terrupted. A fault in the master can also lead to afieldbus failure.

A fieldbus failure isindicated by illuminating the red "ERROR"-LED.

If the watchdog is activated, the watchdog-register is evaluated in the case of
fault free communication.

The evaluation of the watchdog register is made using the function block
'FBUS ERROR_INFORMATION' in the control program. The internal bus
remains in function and the processillustrations are retained. The control pro-
gram can be further processed independently.

FBUS_ERROR_INFORMATION

FBUS_ERROR [—
ERROR |—

Fig. 3-37: Function block for determining a fieldbus failure 012926x
'FBUS_ERROR’ (BOOL) = FALSE = no fault
=TRUE = fieldbusfailure

’ERROR’ (WORD) =0 = no fault
=1 = fieldbus failure

The nodes can set to a safe status in the case of afieldbus failure using these
outputs and a corresponding control program.

Moreinformation
For detailed information to the Watchdog register see Chaper 6.2.12
"Watchdog (Fieldbus failure)”.

Internal bus fault

Aninternal busfault is created, for example, if an 1/O module is removed. If
this fault occurs during operation, the output modules behave in the same
manner as an 1/0 module stop.

The"1/O" LED blinks red.
The controller generates afault message (fault code and fault argument).

Once the internal bus fault is fixed, the controller starts up following power
being cycled as during a normal start-up. The transfer of the process datais
then resumed and the node outputs are correspondingly set.
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3.2.10 Technical Data

System data

Max. n. of nodes

limited by ETHERNET specification

Transmission medium

Twisted Pair SUTP 100 Q cat. 5

Buscoupler connection

RJ45

Max. length of fieldbus segment

100 m between hub station and 750-342;
max. length of network limited by ETHERNET specifi-
cation

Baud rate 10 Mbit/s

Protocols MODBUS/TCP, HTTP, BootP
Programming WAGO-1-PRO

IEC 61131-3-3 IL, LD, FBD, ST, FC
Approvals

UL E175199, UL508

Conformity marking E

Technical Data

Max. n. of 1/0 modules 64

Input process image max. 512 Byte

Output process image max. 512 Byte

Input variables max. 512 Byte

Output variables max. 512 Byte

Configuration via function blocks

Program memory 128 Kbyte

Data memory 64 Kbyte

Non-valatile memory 8 KByte

Cycletime < 3 msfor 1,000 statements/ 256 dig. 1/0's
Max. n. of socket connections | 1 HTTP, 3MODBUS/TCP, 2 PFC, 2 WAGO-I/0O-PRO
Voltage supply DC24V (-15%/ + 20 %)
Input current gy 500 mA at 24V

Efficiency of the power supply |87 %

Internal current consumption 200mA at5V

Total current for 1/0 modules 1800 mA at 5V

Isolation 500 V system/supply

Voltage via power jumper con-
tactSnax

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

Current via power jumper con-
tactSnax

DC10A

Dimensions (mm) W x H x L

51 x 65* x 100 (*from upper edge of DIN 35 rail)

Weight

approx. 195 g

EMC Immunity to interference

acc. to EN 50082-2 (95)

EMC Emission of interference

acc. to EN 50081-2 (94)
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4 1/0O modules

All available bus modules in the WAGO-1/O-SY STEM 750 are included in the
following overview.

The following chapters contain a detailed description of each individual bus
module and its variation.

Attention

A The process data configuration of some bus modules or their variations are spe-
cific to the bus coupler used. For more detailed information please refer to the
chapters "Process data architecture for MODBUS/TCP" in the process image
description of the corresponding coupler/controller.
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Review

4.1 1/0O modules-Review

Digital I nputs start on page 98
Item- On
No: Name page
750-400 | 2 Channel Digital Input (filter 3.0 ms, DC 24 V) 99
750-401 | 2 Channel Digita Input (filter 0.2 ms, DC 24 V) 99
750-402 | 4 Channel Digital Input (filter 3.0 ms, DC 24 V) 101
750-403 | 4 Channel Digital Input (filter 0.2 ms, DC 24 V) 101
750-404 | U/D Counter 103
750-405 | 2 Channel Digital Input (AC 230 V) 118
750-406 | 2 Channel Digital Input (AC 120 V) 120
750-408 | 4 Channel Digital Input (filter 3.0 ms, DC 24 V) 122
750-409 | 4 Channel Digital Input (filter 0.2 ms, DC 24 V) 122
750-410 | 2 Channel Digita Input (filter 3.0 ms, DC 24 V) 124
750-411 | 2 Channel Digital Input (filter 0.2 ms, DC 24 V) 124
750-412 | 2 Channel Digital Input (filter 3.0 ms, DC 48 V) 126
750-414 | 4 Channel Digital Input (filter 0.2 ms, DC 5 V) 128
750-415 | 4 Channel Digital Input (filter 0.2 ms, AC/DC 24 V) 130

Digital Outputs

start on page 132

Item- On page

No: Name

750-501 | 2 Channel Digital Output (0.5 A, DC 24 V) 133

750-502 | 2 Channel Digital Output (2A, DC 24 V) 133

750-504 | 4 Channel Digital Output (0.5 A, DC 24 V) 135

750-506 | 2 Channel Digital Output (0.5 A, DC 24 V) diag. 137

750-507 | 2 Channel Digital Output (2.0 A, DC 24 V) diag. 139

750-509 | 2 Channel Solid State Relay (2 Outputs 0,3 A, AC 230 V) 142

750-511 | 2 Channel Pulsewidth Output (0.1 A, DC 24 V) 142

750-512 | Digital Output Relay (2 normally open contact, non-floating, AC 144
250 V)

750-513 | Digital Output Relay (2 normally open contacts, isolated outputs, 2.0 A, | 150
AC 250 V)

750-514 | Digital Output Relay (2 changeover contacts, isolated outputs, 0.5 A, 153
AC 125V)

750-516 | 4 Channel Digital Output (0.5 A, DC 24 V) 156

750-517 | Digital Output Relay (2 changeover contacts, isolated outputs, 1.0 A, 158
AC 230V)

750-519 | 4 Channel Digital Output (20 mA, DC5 V) 160
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Review
Analog | nputs start on page 164
Item- On
No: Name page
750-452 | 2 Channel Analog Input (0-20mA, Diff.) 165
750-454 | 2 Channel Analog Input (4-20mA, Diff.) 165
750-456 | 2 Channel Analog Input (10 V, Diff.) 169
750-461 | 2 Channel Input PT 100 (RTD) 172
750-462 | 2 Channel Analog Input Thermocouple 177
750-465 | 2 Channel Analog Input (0-20mA single-ended) 186
750-466 | 2 Channel Analog Input (4-20mA single-ended) 186
750-467 | 2 Channel Analog Input (0-10 V single-ended) 190
750-468 | 4 Channel Analog Input (0-10 V single-ended) 193
750-469 | 2 Channel Analog Input Thermocouple (detection of broken wire) 196
750-472 | 2 Channel Analog Input (0-20mA single-ended) 16Bit 203
750-474 | 2 Channel Analog Input (4-20mA single-ended) 16Bit 203
750-476 | 2 Channel Analog Input (DC +10 Vsingle-ended) 206
750-478 | 2 Channel Analog Input (DC 0-10 V single-ended) 206
Analog Outputs start on page 209
Item- On
No: Name page
750-550 | 2 Channel Analog Output (DC 0-10 V) 210
750-552 | 2 Channel Analog Output (0-20mA) 214
750-554 | 2 Channel Analog Output (4-20mA) 214
750-556 | 2 Channel Analog Output (DC +10 V) 214
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Review
Supply and End modules start on page 217
Item- On
No: Name page
750-600 | End module 218
750-601 | Supply modules with fuse holder (DC 24 V) 219
750-602 | Supply modules, passive (DC 24 V) 220
750-609 | Supply modules with fuse holder (AC 230 V) 219
750-610 | Supply modules with fuse holder, with diagn. (DC 24 V) 221
750-611 | Supply modules with fuse holder, with diagn. (AC 230 V) 221
750-612 | Supply modules, passive (AC/DC 230 V) 223
750-613 | Supply modules with DC-DC Converter (DC 24 V) 224
750-614 | Potential multiplication modules (AC/DC 24 V-230 V) 225
750-615 | Supply modules with fuse holder (AC 120 V) 219
750-616 | Separation modules 226
750-622 | Binary spacer modules 227
Terminal blocksfor encoder and resolvers start on page 229
Item- On
No: Name page
750-630 | SS| transmitter interface 24Bit 125 kHz 230
750-631 | Incremental encoder interface 233
Special terminal blocks start on page 238
Item- On
No: Name page
750-650 | RS232 (Full duplex) 239
750-651 | TTY-, 20 mA Current Loop 245
750-653 | R$485 Interface (Full duplex) 251
750-654 | Data exchange module 257
Modular 1/O System m=n®
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4.2 Digital Inputs

750-400 (2 Channel DI, DC 24 V, 3.0 ms)

750-401 (2 Channel DI, DC 24V, 0.2 ms) page 99
750-402 (4 Channel DI, DC 24 V, 3.0 ms)
750-403 (4 Channel DI, DC 24V, 0.2 ms) page 101
750-404 (U/D Counter)

page 103
750-405 (2 Channel Digital Input, AC 230 V)

page 118
750-406 (2 Channel Digital Input, AC 120 V)

page 120

750-408 (4 Channel Digital Input, DC 24V, 3.0 ms)
750-409 (4 Channel Digital Input, DC 24V, 0.2 ms) page 122

750-410 (2 Channel Digital Input, DC 24V, 3.0 ms)
750-411 (2 Channel Digital Input, DC 24V, 0.2 ms) page 124

750-412 (2 Channel Digital Input, DC 48V, 3.0 ms)

page 126
750-414 (4 Channel Digital Input, DC 5V, 0.2 ms)
page 128
750-415 (4 Channel Digital Input, AC/DC 24V, 20 ms)
page 130
WAEH Modular 1/0O System
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4.2.1.1.1 2 Channel Digital Inputs
(DC 24V, 3.0 ms /0.2 ms) 750-400, -401

Status I!I Status

DI 1 > O O DI 2
@ Onf
I 1 Data contacts
B p

DI 1 > DI 2 <—|
[ | B

24V J

ov

b L

750-400
—P Power jumper contacts

Technical description

The power supply is connected to the power jumper contacts on each 1/0 mo-
dule for the respective operating voltage. Power connections are made auto-
matically from module to module when snapped onto the DIN rail, with power
supplied through a powerfeed module.

All 2-channel digital inputs are 4-conductor devices allowing the direct con-
nection of 4-conductor sensors with the terminations V+, OV, ground and si-
gnal.

The power distribution module 750-614 is available for the connection of mo-
re sensorsto V+ and OV, but does not continue the grounding contact.

RC filters are series-connected for noise rejection and relay switch de-
bouncing. They are available with time constants of 3.0 msand 0.2 ms.

The positions of the different I/0 modules in the configured node/station are
selectable by the user. A block type configuration is not necessary.

These input modules can operate with all buscouplers of the
WAGO-I/O-SYSTEM.
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Digital Inputs 750-400, -401

Technical Data:

Item-No.: 750-400 750-401
Number of inputs 2

Input filter 3ms 0.2ms

Voltage via power jumper contacts

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

Signal voltage (0)

DC-3V..+5V (std. EN 61131 Type 1)

Signal voltage (1)

DC 15V...30 V (std. EN 61131 Type 1)

Input current (internal) 2.5 mA max.

Input current (field side) 5 mA typ.

Isolation 500 V System/power supply
Internal bit width 2

Configuration

no address or configuration adjustment

Operating temperature

0°C....+55°C

Wire connection

CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXL

12 x 64* x 100 (*from upper edge of carrier rail)

Modular /0O System
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4.2.1.1.2 4 Channel Digital Inputs
(DC 24V, 3.0 ms /0.2 ms) 750-402, -403

Status [131[14] Status
DI 1 » O O DI 2
DI 3 O O Dl 4
FEIETIN N N
Data contacts
[ 1
DI 1 > DI 2 <—|
— 24V J
— OV
DI 3 > Dl 4 J
750-402
—pp Power jumper contacts

Technical description

The power supply is connected to the power jumper contacts on each 1/0 mo-
dule for the respective operating voltage. Power connections are made auto-
matically from module to module when snapped onto the DIN rail, with power
supplied through a powerfeed module.

The 4-channel digital inputs are suitable for the direct connection of two 3-
conductor sensors (V+, 0V, signal).

The power distribution module 750-614 is available for the connection of mo-
re sensorsto V+ and OV.

RC filters are series-connected for noise rejection and switch debouncing.
They are available with time constants of 3.0 msand 0.2 ms.

The positions of the different I/0O modules in the configured node/station are
selectable by the user. A block type configuration is not necessary.

These input modules can operate with all buscouplers of the
WAGO-I/O-SYSTEM.
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Digital Inputs 750-402, -403

Technical Data:

Item-No.: 750-402 750-403
Number of inputs 4

Input filter 3ms 0.2ms

Voltage via power jumper con-
tacts

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

Signal voltage (0)

DC-3V..+5V (std. EN 61131 Type 1)

Signal voltage (1)

DC 15V...30 V (std. EN 61131 Type 1)

Input current (internal) 5 mA max.

Input current (field side) 5 mA typ.
Isolation 500 V System/power supply
Internal bit width 4

Configuration

no address or configuration adjustment

Operating temperature

0°C....+55°C

Wire connection

CAGE CLAMP”; 0.08 mm? - 2.5 mm? AWG 28 — 14,
8 —9 mm Stripped length

Dimensions (mm) WxHXL

12 x 64* x 100 (*from upper edge of carrier rail)
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Counter modules 750-404, /000-XXX

4.2.1.1.3 Counter modules  750-404/000-XXX
Up Down Counterl00kHz 750-404

Status
CLOCK
DO 2

Status
u/D

DO 1

Data contacts

B —L>
E— CLOCK
—

u/D

24V

DO 1 —— DO2

750-404

—P  Power jumper contacts

I/O modules and variations

Item-No.: Name:

750-404 Up/Down Counter

750-404/000-001 (s. page 107) | Counter with enable input
750-404/000-002 (s. page 108) | Peak Time Counter

750-404/000-003 (s. page 109) | Frequency Counter Module (0.1-10 kHz)
750-404/000-004 (s. page 114) | Up/Down Counter (switching outputs)
750-404/000-005 (s. page 116) |2 Channel Up Counter 16Bit

Technical description

Attention
The description that isin the I/O ring binder data pages (888-530/013-600
dated 7/96) is not correct. The bottom contacts are additional outputs.

The described configuration is counter with up/down input.

The following description is preliminary and is applicable to the factory confi-
guration.

The counter module can operate with all WAGO-I/O-SY STEM bus-couplers
(except for the economy type).
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Counter modules 750-404, /000-XXX

Technical Data:
Item-No.: 750-404, 750-404/000-002
750-404/000-001,
750-404/000-004
Number of outputs 2
Number of counters 1
Output current 05A
Input current (internal) 70 mA
Voltage via power jumper contacts DC24V (-15%/ + 20 %)
Signal voltage (0) DC-3V ..+5V
Signal voltage (1) DC+15V..30V
Switching rate 100 kHz max 10kHz max
Input current (field side) 5 mA typ.
Counter size 32 Bit Data
Isolation 500V System/power supply

Internal bit width

32 Bit Data, 8 Bit Control/Status

Configuration

none, or via software with the consent of WAGO

Operating temperature

0°C..+55°C

Wire connection

CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXL

12 x 64* x 100, (*from upper edge of carrier rail)
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Organization of theinput and output data:

The counter begins processing with pulses at the CLOCK input. The changes
from 0V to 24 V are counted. (The leading edge of each pulse.)

The counter counts up, if the input U/D is set at 24 V. With an open circuit in-
put or 0V the counter counts backwards (down).

The two bottom contacts are 24V outputs. These outputs are activated through
bits in the control byte.

The high states of the input and output channels are each indicated by a LED.

iii Attention
For the process data configuration of these bus modules please refer to chapter
"Process data architecture for MODBUS/TCP" in the process image descripti-
on of the corresponding coupler/controller.

The control byte has the following bits::
Bit7|Bit6| Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 X Set Block Output Output X X

Counter Counter value at value at
output O2 | output O1

The status byte has the following bits:

Bit7 | Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
X X | Counter is | Counter is| State of Stateof |24V signa at| actual si-

st blocked | signal at | signal at input U/D, gnal at

output O1 | output O1 counter input

counts up CLOCK

With the control and status byte the following tasks are possible:

Setting the counter:

Set Bit 5 in the control byteto "1". The desired counter value with the 32 bit
valueis loaded into output bytes 0-3. Aslong as the bits are set, the counter
can stop and information is stored. The ensuing data of the counter will be
conveyed to the status byte.

Blocking the counter:
Bit 4 is set into the control byte, then the count processis suppressed. Bit 4 in
the status byte communicates the suppression of the counter.

Setting the outputs:

Bits 2 and 3 set the additional two outputs of the counter module.

The result of the counter isin binary. The following tasks can be handled with
the control byte and the status byte:

Modular 1/O System mﬂﬂ
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An example:
Setting counter to a value of 100 and counting up

First of al the counter reading is set to 100 by "Setting counter”, i. e. to the
hexadecimal value: 0x64.

1. Enter the counter reading in the output data.
The data bytes DO to D3 of the output data then read as follows:
D3 D2 D1 DO
0x00 0x00 0x00 Ox64

2. Vadlidate the counter reading in the control byte with bit 5 (setting counter) to
have it adopted as an output value. The control byte has the following bits:
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0

0 X 1 X X X X X

3. Wait for the feedback from the counter module in the status byte, bit 5
(counter set). The status byte has the following bits:
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
X X 1 X X X X X

4. Set bit 5 (setting counter) in the control byte in order to finish the Hand-
shake. The bitsin the control byte read as follows:

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 BitO

0 X 0 X X X X X
5. The set counter reading then appears in the input data with the following
data bytes DO to D3:
D3 D2 D1 DO
0x00 0x00 0x00 Ox64

Counter counting up:

Attention
For counting up, 24 V must be applied to input U/D.

>

6. Wait for the first and further count pul ses.
During counting, the data bytes DO to D3 of the input data appear as follows:

D3 D2 D1 DO Remark
0x00 0x00 0x00 0x64 no count pulse received
0x00 0x00 0x00 0x65 1st count pulse received
0x00 0x00 0x00 0x66 2nd count pulse received
OXFF OXFF OXFF OXFF Max. counter reading reached
0x00 0x00 0x00 0x00 the next count pulse causes a number overflow
0x00 0x00 0x00 0x01 One further count pulse received

& Attention
"X" isused if the value at this position is without any significance.

/[ ] Modular 1/O System
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4.2.1.1.4 Variation
Counter with enable input 750-404/000-001

Technical description

The counter module aso can be ordered as counter with enable input (750-
404/000- 001).

The counter begins processing with pulses at the CLOCK input. The changes
from OV to 24 V are counted.

The counting is enabled if the GATE (U/D)terminal is an open circuit input or
OV. To disable processing, the GATE (U/D)input isto be set to 24 V DC.

The data format of the module is 4 bytes data and a control/status byte. The
module is a 32 Bit counter. The format of input and output data is the same as
750-404.

The counter module can operate with all WAGO-I/O-SY STEM bus-couplers
(except for the economy type).
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Counter modules 750-404/000-002

42115 Variation

Peak Time Counter 750-404/000-002

Technical description

The counter module also can be ordered as peak time counter with
750-404/000-002.

This description is only intended for hardwareversion X X X X 000 1- - - -
The serial number can be found on the right side of the module.

The counter begins processing with pulses at the CLOCK input. The changes
fromOV to 24V are counted.

The counter counts up if theinput U/D is set at 24 V. With an open circuit in-
put or 0V the counter counts backwards.

The two bottom contacts each include another output. These outputs are acti-
vated through bits in the control byte.

The high states of the input and output channels are each indicated by a LED.
The counter module can operate with all WAGO-1/0O-SY STEM bus-couplers
(except for the economy type).

Organization of theinput and output data:

The counter begins processing with pulses at the CLOCK input and counts the
pulsesin a special time span. Thetime spanisgivenas10s.

The state of the counter is stored in the process image until the next period.
After the recording the counting starts again at 0.

The activation of the counting and the synchronization with the SPS is made
by a handshake in the control and status byte.

The end of the counting period and thus the new process datais signaled by a
toggle bit in the status byte.

The control byte has the following bits:

Bit7| Bit6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 Start of the 0 Output Output 0 0
periodic valueat | valueat
counting output O2 | output O1

The status byte has the following bits:

Bit7| Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
0 0 Couting star- 0 actual Actual actual si- Togglebit
ted signal at | signal a |gnal atinput| for end of
output O2 | output O1 VIR the record

Modular /0O System
ETHERNET TCP/IP



I/O modules « 109
Counter modules 750-404/000-003

4.2.1.1.6 Variation
Frequency Counter Module 750-404/000-003

Technical description

The counter module also can be ordered as frequency counter module with
750-404/000-003.

The counter module 750-404/000-003 measures the period of the 24 V DC in-
put signal at the CLOCK terminal and convertsit into a corresponding fre-
guency value. The measurement is enabled if the GATE terminal is an open
circuit input or OV. To disable processing, the GATE input isto be set to 24 V
DC.

Theterminals O1 and O2 work as binary outputs. Each output can be activated
via specific bitsin the CONTROL byte.

The high states of the input and output channels are each indicated by a LED.

To recognize low frequency or near zero frequency signals, the maximum time
between two data updates is parameterizable.

Modular 1/O System mﬂﬂ
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Counter modules 750-404/000-003

Technical Data:

Item-No.: 750-404/000-003

Number of outputs 2
Number of counters 1

Output current

0.5A (short-circuit protected)

Input current (internal)

80mA max. at DC 5V

Voltage via power jumper contacts

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

Signal voltage (0) DC-3V ...5V
Signal voltage (1) DC 15V ... 30V
Min. Pulse width 10us
Input current 5mA typ.

Voltage drop

DC 0.6V max. at 0.5A

Internal Bit width

32 Bit Data + 8 Bit control/status

Operating temperature

0°C....+55°C

Wire connection

CAGE CLAMP”; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 —9 mm Stripped length

Dimensions (mm) WxHXxL

12 x 64* x 100 (*from upper edge of carrier rail)

M ax. Frequency Range

Integrationtime= 1 period

0.1Hz - 8kHz, Resolution 0.001Hz

Integrationtime= 4 periods

0.25Hz - 32 kHz, Resolution 0.01Hz

Integration time = 16 periods

1 Hz - 100 kHz, Resolution 0.1Hz (1Hz)

Measuring Error using the
max. Frequency Range

Range 0.1Hz - 8 kHz <+1%
Range 0.25Hz- 32kHz <+15%
Range 1Hz - 100kHz <+15%

M easurementsin a
Lower Frequency Range*’

Integrationtime= 1 period

0.1 Hz - 100 Hz, Resolution 0.001Hz

Integrationtime= 4 periods

1Hz - 1KkHz, Resolution 0.01Hz

Integration time = 16 periods

10Hz - 10kHz, Resolution 0.1Hz (1HZz)

Measuring Error using the
lower Frequency Range*’

Range 0.1Hz- 100 Hz <+ 0.05%
Range 1Hz - 1kHz <+0.05%
Range  10Hz - 10 kHz <+02%

*) For Measurements in a lower frequency range, the measuring error is lower than the measu-
ring error using the maximum frequency range.
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Functional description

The counter modul e acquires the time between one or more rising edges of the
CLOCK input signal and calculates the frequency of the applied signal.

The calculation and process image update are initiated every 1s, every 4 or
every 16" rising edge depending on the integration time selected via the
CONTROL byte. Thefirst detection of arising edge starts the cyclic period
measurement and cannot provide avalid frequency value. In this case the mo-
dule will send OxFFFFFFFFH for input information. The same input valueis
returned when a static high or static low signal is applied to the CLOCK input.

If there are no signal changes seen at the CLOCK input, the module can be
forced to update the process image after defined parameterizable time spans. In
this state the module will send the non valid value OxFFFFFFFFH too.

The following figuresillustrate a process data cycle.

TP T1 L
*—* 2

INPUT FREQ W‘ mﬂ ............

PROCESS DATA OXFFFFFFFFX DO0..D3 DO0..D3 X OXFFFFFFFF x DO0..D3
DO0..D30..D3

|

DO..D3Input Data
T= 1/f current period
T, Maximum data hold time (parameterizable)

Timing diagram for process data update sequence
(Integration time = 1 period)

4T T1 +
— A — e
e_ w0 LT L .
DATA VALID K
PROCESS DATA OXFFFFFFFFX DO0..D3 X DO0..D3 X OXFFFFFFFF

DO0..D3Input Data
Tz= 1/f current period
T, Maximum data hold time (parameterizable)

Timing diagram for process data update sequence
(integration time = 4 periods)

wAaco
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Counter modules 750-404/000-003

Structure of CONTROL and STATUS byte

The control byte has the following bits:

Bit 7 |Bit 6| Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
0 0 0 Tvo Output Output RANGE_SEL | RANGE_SEL
REQ vaue at vaue at REQ1 REQO
output O2 | output O1

Bit Description

Tvp REQ Reguest to change the maximum time without valid data.

RANGE_SEL | Selection of the Integration time and the representation of measured frequency

REQ1 value.

RANGE_SEL | Selection of the Integration time and the representation of measured frequency

REQO value.

The status byte has the following bits:

Bit 7 [Bit6| Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0| ST_ Tvp State of the | State of the | RANGE_SEL | RANGE_SEL
GATE| ACK output 02 | output O1 ACK1 ACKO
Bit Description
ST_GATE State of GATE input (O=enabled, 1=disabled)
Tvp ACK Acknowledgement T,p changed.
RANGE_SEL | Acknowledgement of Range Selection, Frequency values are valid.
ACK1
RANGE_SEL | Acknowledgement of Range Selection, Frequency values are valid.
ACKO

Modular /0O System
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Structure of the Input and Output data

The input data represents the CLOCK frequency as a binary value. The repre-
sentation depends on the RANGE_SEL hitsin the CONTROL byte. Even the
method of measuring is selected viathese bits. The following table illustrates
the different modes.

RANGE_S | RANGE_S | Method of measurement Representation of measuring value
EL1 ELO

0 0 Integration over 1 Period Frequency in /1000 HZ

0 1 Integration over 4 Periods Frequency in Y00 Hz

1 0 Integration over 16 Periods Frequency in %/, Hz

1 1 Integration over 16 Periods Frequency in Hz

Attention

A When a new frequency range is requested, the application hasto wait for valid
data until the RANGE_SEL ACK bits contain the new frequency range. The
maximum delay can be calculated using the following formula

T —9 Number of periods to be integrated
Dmax— & ¢ actual frequency

If the gate is enabled the input data contains the last valid frequency value. In
this state the application cannot request a new range.

The valid frequency range stretches from 0.1 Hz (100p) up to 10 kHz
(100000p).

To recognize static CLOCK signals, awatchdog timer isimplemented. The de-
fault value for the timer is 10s. The timer resets on every Power On.

The application is able to change the watchdog time during operation by using
the CONTROL byte.

This can be initiated by writing the corresponding value into the output bytes
OUTPUT_DATA 1 and OUTPUT_DATA 0 before setting the Tvo REQ bit in
the CONTROL byte.

The success of the parameter transfer is acknowledged by the module viathe
Tvp ACK bit inthe STATUS information.

Attention

A The range of the watchdog timer stretches from 0 to 16383ms (0x0000H to
Ox3FFFH) in steps of 1ms per digit.
Values which raise the permitted range of the watchdog timer are masked with
Ox3FFF.
If the maximum possible frequency of the different rangesis raised (see the
table with maximum frequency ratings), the module will return the non valid
data OxFFFFFFFFH.
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4.2.1.1.7 Variation
Up/Down Counter with switching outputs

Technical description

750-404/000-004

The counter module also can be ordered as Counter with switching outputs

with item number 750-404/000-004.

The counter modul e 750-404/000-004 begins processing with pulses at the
CLOCK input. The changesfrom 0V to 24 V are counted.

The counter counts up if theinput U/D is set at 24 V. With an open circuit in-
put or 0V the counter counts backwards.

The terminals O1 and O2 work as binary outputs. Each output can be activated
via specific bitsin the CONTROL byte.

The high "on"states of the input and output channels are each indicated by a

LED.

The counter module can operate with all WAGO-1/0O-SY STEM bus-couplers
(except for the economy type).

Organization of theinput and output data:

The control byte has the following bits

Bit7] it6 | Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
0 X Set Block Output Output Output O2 acti- | Output O1 acti-
coun- | counter | vaueat valueat | vated depending | vated depending
ter output O2 | output O1 | of the counter of the counter
value value
The status byte has the following bits:
Bit 7|Bit 6| Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
X | x | Counter | Counter | Actua Actual Positivesignal at | Actual signal at
isset | isblok- | signal at | signal at input U/D, input CLOCK
ked output O2 | output O1 | counter counting
up
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With the control and status byte the following tasks are possible:

Setting the counter:

Put Bit 5 into the control byte. The counter with the 32 bit value is loaded into
output bytes 0-3. Aslong as the bits are set, the counter can stop and informa-
tion is stored. The ensuing data of the counter will be conveyed to bit 5 of sta-
tus byte.

Blocking the counter:
Bit 4 is set into the control byte, then the count processis suppressed. Bit 4 in
the status byte communicates the suppression of the counter.

Setting the outputs:
Bits 2 and 3 set the additional two outputs of the counter module.

Switching the outputs dependent of the counter:

The bits 0 and 1 activate the function: output dependent setting of binary out-
puts. If the counter reading 0x80000000 is exceeded, output A1l is activated.
For the output A2 only the bottom 16 bits of the counter reading are taken into
account which means that output A2 is activated as soon as the counter read-
ing 0x8000 is exceeded. Having reached 0 again, the outputs are reset. If bits 2
or 3 are also set, they have priority, so that the corresponding output is set in-
dependent of the counter reading.

The result of the counter isin binary.

Example how to activate the digital outputs:

Set the digital output after 4.000 pul ses have been counted. There are several
possibilities to set an output.

If Alisused asan automatic switching output and if the counter is to count
up, set the counter to

0x80000000 - 4000 = Ox7FFFF060

and apply + 24V to the V/R input. Furthermore, activate bit O in the control
byte. After 4000 pulses, the counter reading of 0x80000000 is reached and
output Al activated.

If you wish the counter to count down, pre-set

0x80000000 + 4000 = 0x80000FA0

and apply 0V to V/R. After 4000 pulses the counter reading 0x80000000 is
reached and output A1 deactivated.

If A2 isto be used as a switching output, load the counter with

0x8000 - 4000 = 0x7060 or

0x8000 + 4000 = Ox8FAO
respectively, because only the bottom 16 bits of the counter are used for
switching output A2. Instead of bit O now activate bit 1 in the control byte.

The binary output not involved each time can be directly addressed by the
controlsviabit 2 and 3.
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4.2.1.1.8 Variation
2 Channel Up Counter 16 Bit

Technical description

750-404/000-005

The mode described hereisa 2 channel rising edge up counter 16 bit.

In this mode, the U/D input of module 750-404 is used for the clock input of

the second counter.

The following description is preliminary and is applicable to the factory confi-

guration.

The counter module can operate with all WAGO-1/0O-SY STEM bus-couplers

(except for the economy type).

Technical Data:

Item-No.: 750-404/000-005
Number of outputs 2

Output current 05A

Number of counters 2

Input current (internal) 70 mA

Voltage via power jumper contacts DC24V (-15%/ + 20 %)
Signal voltage (0) DC-3V ..+5V

Signal voltage (1)

DC+15V ..30V

Switching rate 5 kHz max.
(* 2 kHz when the U/D Input is dynamical switched)
Input current 5 mA typ.
Counter size 2x16 Bit Data
Isolation 500V System/power supply

Internal bit width

2x16 Bit Data; 8 Bit control/status

Configuration

none, or via software with the consent of WAGO

Operating temperature

0°C..+55°C

Wire connection

CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXL

12 x 64* x 100, (*from upper edge of carrier rail)
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Organization of theinput and output data:

Attention

For the process data configuration of these bus modules please refer to chapter
"Process data architecture for MODBUS/TCP" in the process image descripti-
on of the corresponding coupler/controller.

The 2 channel rising edge up counter module 750-404/000-005 counts the pul-
ses at Clock1 and Clock2 inputs. The changesfrom 0V to 24 V are counted.

Theterminals O1 and O2 work as binary outputs. Each output can be activated
via specific bitsin the CONTROL byte.

The high states of the input and output channels are each indicated by a LED.

The control byte has the following bits:

Bit7 | Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 X Set coun- | Set coun- Output Output X X
terl ter 2 value at value at
output O2 | output O1
The status byte has the following bits:
Bit7 | Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
X X Counterl | Counter2 Actual Actual Actual Actual
isset isset signal at signal at signal at signal at
output O2 | output O1 | input Clock | input Clock
2 1

With the control and Status byte the following tasks are possible:

Setting the counter:

Put Bit 5/4 into the control byte. The counterl/2 with the 32 bit value is loaded
into output bytes 0/1 respectively 2/3. Aslong as the bits are set, the counter
can stop and information is stored. The ensuing data of the counter will be
conveyed to bit 5/4 of status byte.

Setting the outputs:

Bits 2 and 3 set the additional two outputs of the counter module.

The result of the counter isin binary.

Modular /0O System
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4.2.1.1.9 2 Channel Digital Inputs
(AC 230V) 750-405

A
Status |!m| Status
DIl ——pO O DI 2
@ Onf
] Data contacts
| 1 N
DI 1 —PQ @l;— DI 2 4—|
— 230V J

— L

750-405

=P Power jumper contacts

Technical description

The power supply is connected to the power jumper contacts on each 1/0 mo-
dule for the respective operating voltage. Power connections are made auto-
matically from module to module when snapped onto the DIN rail, with power
supplied through a power feed module.

All 2-channel digital inputs are 4-conductor devices allowing the direct con-
nection of 4-conductor sensors with the terminations V+, OV, ground and si-
gnal.

The positions of the different I/0O modules in the configured node/station are
selectable by the user. A block type configuration is not necessary.

These input modules can operate with al buscouplers of the
WAGO-I/O-SY STEM.
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Technical Data:

[tem-No.: 750-405
Number of inputs 2

Input filter 10 ms

Voltage via power jumper contacts AC 230V (-15%/+10%)
Signal voltage (0) ACOV.40V
Signal voltage (1) ACT79V... 253V
Input current (internal) 2mA

Input current (field side) 6.5 mA typ.

Isolation

4 kV System/power supply

Internal bit width

2

Configuration

no address or configuration adjustment

Operating temperature

0°C....+55°C

Wire connection

CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXL

12 x 64* x 100 (*from upper edge of carrier rail)

Modular /0O System
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4.2.1.1.10 2 Channel Digital Inputs
(AC 120V) 750-406

Status |!| Status
DI1 —— 0 O DI 2
(OXC)

] Data contacts
o1 —>@OF—— pi2

4—|
— 120V J

L

750-406

= Power jumper contacts

Technical description

The power supply is connected to the power jumper contacts on each 1/0 mo-
dule for the respective operating voltage. Power connections are made auto-
matically from module to module when snapped onto the DIN rail, with power
supplied through a power feed module.

All 2-channel digital inputs are 4-conductor devices allowing the direct con-
nection of 4-conductor sensors with the terminations V+, OV, ground and si-
gnal.

The positions of the different I/0O modules in the configured node/station are
selectable by the user. A block type configuration is not necessary.

These input modules can operate with al buscouplers of the
WAGO-I/O-SY STEM.
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Technical Data:

[tem-No.: 750-406
Number of inputs 2

Input filter 10 ms

Voltage via power jumper contacts AC 120V (-15%/+10%)
Signal voltage (0) ACOV.20V
Signal voltage (1) AC79V..132v
Input current (internal) 2mA

Input current (field side) 4.5 mA typ.

Isolation

4 kV System/power supply

Internal bit width

2

Configuration

no address or configuration adjustment

Operating temperature

0°C....+55°C

Wire connection

CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXL

12 x 64* x 100 (*from upper edge of carrier rail)
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4.2.1.1.11 4 Channel Digital Inputs
(DC 24V, 3.0 ms /0.2 ms) 750-408, -409

A
Status |m!| Status
DIl —=—p O O DI 2
DI3 == O DI 4
i —I—> Data contacts
DI 1 — DI2
— 24V

)

: ]
DI3 =—Pp —— DI 4 J

750-408

—p Power jumper contacts
Technical description

The power supply is connected to the power jumper contacts on each 1/0 mo-
dule for the respective operating voltage. Power connections are made auto-
matically from module to module when snapped onto the DIN rail, with power
supplied through a power feed module.

The 4-channel digital inputs are suitable for the direct connection of two 3-
conductor sensors (V+, OV, signal). The power distribution module 750-614 is
available for the connection of more sensorsto V+ and OV.

The modules 750-408 and 750-409 are low-side switching (sinking, NPN).

RC filters are series-connected for noise rejection and switch debouncing.
They are available with time constants of 3.0 msand 0.2 ms.

The positions of the different 1/0O modules in the configured node/station are
selectable by the user. A block type configuration is not necessary.

These input modules can operate with al buscouplers of the
WAGO-I/O-SY STEM.
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Technical Data:

[tem-No.: 750-408 750-409

Number of inputs 4

Input filter 3ms | 0.2 ms

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

Signal voltage (0) DC15V..30V

Signal voltage (1) DC-3V..+5V

Input current (internal) 10mA

Input current (field side) 5 mA typ.

Isolation 500V System/power supply

Internal bit width 4

Configuration no address or configuration adjustment

Operating temperature 0°C....+55°C

Wire connection CAGE CLAMP”; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXxL 12 x 64* x 100 (*from upper edge of carrier rail)
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4.2.1.1.12 2 Channel Digital Inputs
(DC 24V, 3.0 ms /0.2 ms) 750-410, -411

A1
Status |!m| Status
DIl =—pi = DI 2
© Onf
] Data contacts
| 1 B
DI — DI2 <—|<—| -
) Lol L
f— 24V «— <«
— 0V -—
L «-—

750410
— Power jumper contacts

Technical description

The power supply is connected to the power jumper contacts on each 1/0 mo-
dule for the respective operating voltage. Power connections are made auto-
matically from module to module when snapped onto the DIN rail, with power
supplied through a power feed module.

All 2-channel digital inputs are 4-conductor devices allowing the direct con-
nection of 4-conductor sensors with the terminations V+, OV, ground and si-
gnal.

The 750-410 and 750-411 are optimized for 2 wire proximity switches.RC fil-
ters are series-connected for noise rejection and switch debouncing. They are
available with time constants of 3.0 msand 0.2 ms.

The positions of the different I/0O modules in the configured node/station are
selectable by the user. A block type configuration is not necessary.

These input module can operate with all buscouplers of the
WAGO-I/O-SYSTEM.

wWAaGo Modular 1/0O System
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Digital Inputs 750-410, -411

Technical Data:

[tem-No.: 750-410%) 750-411%)
Number of inputs 2
Input filter 3ms 0.2ms

Voltage via power jumper contacts

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

Signal voltage (0)

DC-3V..+5V (std. EN 61131 Type 2)

Signal voltage (1)

DC11V...30 V (std. EN 61131 Type 2)

Input current (internal) 2.5 mA max.

Input current (field side) 8 mA typ.
Isolation 500 V System/power supply
Internal bit width 2

Configuration

no address or configuration adjustment

Operating temperature

0°C....+55°C

Wire connection

CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,

8 — 9 mm Stripped length

Dimensions (mm) WxHXL

12 x 64* x 100 (*from upper edge of carrier rail)

*) A 2-wire proximity switch can be connected, permissible closed-circuit cur-

rent <2 mA

Modular /0O System
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Digital Inputs 750-412

4.2.1.1.13 2 Channel Digital Inputs

(DC 48V, 3.0ms) 750-412

A=—n
Status |!m| Status
DI1 =3O O DI 2
(OO

DI 2

48V

ov

+

750-412

I/O modules and variations

Data contacts

-
2

Power jumper contacts

Item-No.:

Name:

750-412

2 DI 48V DC 3.0ms

750-412/000-001

2 DI 48V DC 3.0ms (without power jumper contacts)

Technical description

The power supply is connected to the power jumper contacts on each 1/0 mo-
dule for the respective operating voltage. Power connections are made auto-
matically from module to module when snapped onto the DIN rail, with power
supplied through a power feed module.

All 2-channel digital inputs are 4-conductor devices allowing the direct con-
nection of 4-conductor sensors with the terminations V+, OV, ground and si-

gnal.

RC filters are series-connected for noise rejection and switch debouncing.

They are available with time constants of 3.0 ms.

The positions of the different I/0O modules in the configured node/station are
selectable by the user. A block type configuration is not necessary.

These input module can operate with all buscouplers of the

WAGO-I/O-SYSTEM.

waco'
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Digital Inputs 750-412

Technical Data:

[tem-No.: 750-412 750-412/000-001

Number of inputs 2

Input filter 3ms

Voltage via power jumper contacts DC 48V (-15% / +20%) -

Signal voltage (0) DC-6V..+10V

Signal voltage (1) DC34V..e0V

Input current (internal) 5 mA max.

Input current (field side) 3.5 mA typ.

Isolation 500 V System/power supply

Internal bit width 2

Configuration no address or configuration adjustment

Operating temperature 0°C....+55°C

Wire connection CAGE CLAMP"; 0.08 mm” - 2.5 mm?, AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXL 12 x 64* x 100 (*from upper edge of carrier rail)

Modular /0O System
ETHERNET TCP/IP
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Digital Inputs 750-414

4.2.1.1.14 4 Channel Digital Inputs
(DC5V, 0.2 ms) 750-414

Status
DI 1
DI3

Status
DI 2
Dl 4

Data contacts

DI 1 DI 2

<—|
-

D

Power jumper contacts

DI3

750-414

Technical description

The power supply is connected to the power jumper contacts on each 1/0 mo-
dule for the respective operating voltage. Power connections are made auto-
matically from module to module when snapped onto the DIN rail, with power
supplied through a kpower feed module.

The 4-channel digital inputs are suitable for the direct connection of two 3-
conductor sensors (V+, OV, signal). The power distribution module 750-614 is
available for the connection of more sensorsto V+ and OV.

RC filters are series-connected for noise rejection and switch debouncing.
They are available with time constants of 0.2 ms.

The positions of the different I/0O modules in the configured node/station are
selectable by the user. A block type configuration is not necessary.

These input module can operate with all buscouplers of the
WAGO-I/O-SYSTEM.
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Digital Inputs 750-414

Technical Data:

Item-No.: 414

Number of inputs 4

Input filter/Conversion time 0.2ms

Voltage via power jumper contacts DC5V

Signal voltage (0) DCOV..08V

Signal voltage (1) DC24.5V

Input current (internal) 5mA

Input current (field side) 50 pA typ.

Isolation 500 V System/power supply

Internal bit width 4

Configuration no address or configuration adjustment

Operating temperature 0°C....+55°C

Wire connection CAGE CLAMP"; 0.08 mm” - 2.5 mm?, AWG 28 — 14,
8 —9 mm Stripped length

Dimensions (mm) WxHXL 12 x 64* x 100 (*from upper edge of carrier rail)

Modular /0O System
ETHERNET TCP/IP
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Digital Inputs 750-415

4.2.1.1.15 4 Channel Digital Inputs
(AC/DC 24V, 20 ms) 750-415

A==
Status |!| Status
DI1 =——p O O DI 2
DI 3 = O Dl 4
E1)|E2
] —I—> Data contacts

]

DI 1 —>wf— DI2
EE

DI1 —p —— DI2

DI 3 =—p
{ .
DI 3 =—p

750-415

Technical description

The digital input module reads 24V AC/DC values from the field using the
differentia inputs and transmits, depending on these values, binary control
signals to the higher ranking controls via the fieldbus coupler.The 4 channel
digital input module is designed for a 2 conductor connection. The input sig-
nals are processed via the signal input connections E1 and E1 or E2 and E2,
E3 and E3 or E4 and E4.

Warning
The module has no power contacts. For field supply to downstream I/O mod-
ules, use a supply module.

RC filters are series-connected for noise rejection and switch debouncing.
They are available with time constants of 20 ms.

The positions of the different I/0O modules in the configured node/station are
selectable by the user. A block type configuration is not necessary.

These input module can operate with all buscouplers of the
WAGO-I/O-SY STEM.

wWAaGo Modular 1/0O System
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Digital Inputs 750-415

Technical Data:

[tem-No.: 750-415
Number of inputs 4
Input filter/Conversion time 20 ms
Signal voltage (0) DC-3V..+5V
ACOV ..+5V
Signal voltage (1) DC11V .. 30V
AC10V..27V
Input current (internal) 10 mA
Input current (field side) DC7.5mA
AC95mA

| solation

500V System/power supply
50 V Channel / Channel

Internal bit width

4

Configuration

no address or configuration adjustment

Operating temperature

0°C....+55°C

Wire connection

CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 —9 mm Stripped length

Dimensions (mm) WxHXxL

12 x 64* x 100 (*from upper edge of carrier rail)

Modular /0O System
ETHERNET TCP/IP
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Digital Outputs - Review

4.3 Digital Outputs

750-501 (2 Channel Digital Output, DC 24V, 0.5A)
750-502 (2 Channel Digital Output, DC 24V, 2.0A) page 133

750-504 (4 Channel Digital Output, DC 24V, 0.5A)
page 135

750-506 (2 Channel Digital Output, DC 24V, 0.5 A) diagn.
page 137

750-507 (2 Channel Digital Output, DC 24V, 2.0 A) diagn.
page 139

750-509 (2 Channel Solid State Relay, 2 Outputs, AC 230V, 0.3 A)
page 142

750-511 (2 Channel Digjtal Output, DC 24V, 0.1 A) Pulse width
page 144

750-512 (Digital Output Relay, 2 normally open contact
non-floating, AC 250 V)
page 150

750-513 (Digita Output Relay, 2 normally open contact
isolated outputs, AC 250V, 2.0 A)
page 153

750-514 (Digital Output Relay, 2 changeover contact isolated outputs,
AC125V,05A)
page 156

750-516 (4 Channel Digital Output, DC 24V, 0.5A)
page 158

750-517 (Digital Output Relay, 2 changeover contact isolated outputs,
AC230V,10A)
page 160

750-519 (4 Channel Digital Output, DC 5V, 20 mA)
page 162

/[ ] Modular 1/O System
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Digital Outputs 750-501, -502

4.3.1.1.1 2 Channel Digital Outputs
(Standard, DC 24 V,0.5A/2A) 750-501, -502

_I_“r
Status c I - Status
D01 —» O O« DO 2
QO Onf
[1]1a Data confact
1 K ata contacts
DO 1 —— DO2

— 24V

750-501

—P> Power jumper contacts

Technical description

The power supply is connected to the power jumper contacts on each 1/0 mo-
dule for the respective operating voltage. Power connections are made auto-
matically from module to module when snapped onto the DIN rail, with power
supplied through a power feed module.

For the digital outputs (without diagnostics) four-conductor devices (V+; 0 V;
signal; ground) are standard.

In a node using both two and four channel digital modules, atwo channel mo-
dule must be on the left of afour channel module. The four channel modules
do not have a ground connection.

All digital outputs are short-circuit protected.

Attention
In case of overloads a supply module with fuse (750-601) must be connected
on the line side to protect the output modules.

The indicated output values have been determined for 100% duty cycle.

However, in case of the 2 A versionsit is possible to operate single channels at
higher load currents, however always verify that the total current does not ex-
ceed 4 A per module. Example: 2x2A (standard); 1x3.5A; 1x0.5A (total cur-
rent: 4 A).

The positions of the different I/0O modules in the configured node/station are
selectable by the user. A block type configuration is not necessary.

The output module can operate with all buscouplers of the

WAGO-I/O-SY STEM.

Modular 1/O System Illﬂllsl:l
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Digital Outputs 750-501, -502

Technical Data:

Item-No.:

750-501 750-502

Number of outputs

2

Kind of load resistive, inductive, lamps
Voltage via power jumper contacts DC 24V (-15% / +20%)
Output current (DC)/per channel 05A 2A
Input current (internal) 7 mA

Input current (field side)

15 mA typ. + load

Isolation

500 V system / power supply

Internal bit width

2

Configuration

no address or configuration adjustment

Operating temperature

0°C....+55°C

Wire connection

CAGE CLAMP”; 0.08 mm? - 2.5 mm? AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXxL

12 x 64* x 100 (*from upper edge of carrier rail)

Modular /0O System
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Digital Outputs 750-504

4.3.1.1.2 4 Channel Digital Outputs
(Standard, DC 24 V, 0.5 A) 750-504

1
Status - I - Status
DO1 —»O O po2
D03 —»0 O po4
13]]14
] —I_> Data contacts

i}
DO 1 —»ﬁ?— DO 2

24V

OV :E]
DO 4

Power jumper contacts

DO 3

750-504

Technical description

The power supply is connected to the power jumper contacts on each 1/0 mo-
dule for the respective operating voltage. Power connections are made auto-
matically from module to module when snapped onto the DIN rail, with power
supplied through a power feed module.

For the digital outputs (without diagnostics) four-conductor devices (V+; 0 V;
signal; ground) are standard.

In case of 12 mm wide 4-channel digital output modulesit is not possible to
use 4-conductor devices. 4 signal outputs, 2xV+ and 2x0V are provided.

In a node using both two and four channel digital modules, atwo channel mo-
dule must be on the left of afour channel module. The four channel modules
do not have a ground connection.

All digital outputs are short-circuit protected.

Attention
In case of overloads a supply module with fuse (750-601) must be connected
on the line side to protect the output modules.

The indicated output values have been determined for 100% duty cycle.

The positions of the different I/0O modules in the configured node/station are
selectable by the user. A block type configuration is not necessary.

The output module can operate with all buscouplers of the
WAGO-I/O-SYSTEM.

wAaco
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Digital Outputs 750-504

Technical Data:
Item-No.: 750-504
Number of outputs 4

Kind of load

Resistive, inductive, lamps

Voltage via power jumper contacts

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

Output current (DC)/channel

0.5 A short-circuit protected

Input current (internal)

15mA

Input current (field side)

30 mA typ. + load

Isolation

500 V system/ power supply

Internal bit width

4

Configuration

no address or configuration adjustment

Operating temperature

0°C....+55°C

Wire connection

CAGE CLAMP”; 0.08 mm? - 2.5 mm? AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXxL

12 x 64* x 100 (*from upper edge of carrier rail)

Modular /0O System
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Digital Outputs 750-506

4.3.1.1.3 2 Channel Digital Outputs
(Standard with diagnostics, DC 24 V, 0.5 A) 750-506

A=
13l14
Status DO 1 = O Status DO 2
ErrorDO1 —> @ @ Error DO 2
i —I—> Data contacts

DO 1 —Pg@i;— DO 2
—

24V

ov

-
A

750-506

Power jumper contacts

Technical description

The power supply is connected to the power jumper contacts on each 1/0 mo-
dule for the respective operating voltage. Power connections are made auto-
matically from module to when snapped onto the DIN rail, with power supp-
lies through a power feed module.

Using the digital outputs with diagnostic output bits (750-506) allows for veri-
fication of the 1/0 channel by the connected bus.

Example: a short-circuit at the output or an open circuit will set the appropriate
error bit trueindicating 1/0O failure. In this configuration the I/O-modul e inclu-
des 2 digital outputs and 2 separate digital inputs. For the digital outputs with
diagnostics four-conductor devices (V+; OV; signal; ground) are standard. All
digital outputs are short-circuit protected.

Attention
In case of overloads a supply module with fuse (750-601) must be connected
on the line side to protect the output modules.

The positions of the different I/0O modules in the configured node/station are
selectable by the user. A block type configuration is not necessary.

When using I/0 modules with diagnostics, the existing inputs must be consi-
dered accordingly in the configuration of the Node/station.

The output module can operate with all buscouplers of the
WAGO-I/O-SYSTEM.

Modular 1/O System Illﬂllsl:l
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Digital Outputs 750-506

Technical Data:

Item-No.: 750-506
Number of outputs 2
Input current (internal) 15mA

Voltage via power jumper contacts

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

Kind of load

resistive, inductive, lamps

Output current

0.5 A short-circuit protected

Diagnostics open circuit, overload
Isolation 500 V System/power supply
Input current (field side) 15 mA typ. + load
Internal bit width 4in; 4 out

Configuration

without address or configuration adjustment

Operating temperature

0°C..+55°C

Wire connection

8 — 9 mm Stripped length

CAGE CLAMP”; 0.08 mm? - 2.5 mm? AWG 28 — 14,

Dimensions (mm) WxHXL

12 x 64* x 100 (*from upper edge of carrier rail)

The output bits control the state of the outputs.

Bit: Bit 3 Bit 2 Bit 1 Bit 0
Function: No No Controls O2 | Controls O1
function function
The input bits show the state of the output channels.
Bit: Bit 3 Bit 2 Bit 1 Bit 0
Function: Diagnostics | Diagnostics | Diagnostics | Diagnostics
02 02 01 01
output follows output bit: 0 0 0 0
no load is connected: 0 1 0 1
short circuit: 1 0 1 0
power supply too low*: 1 1 1 1

*The diagnostic bits refer to a hysteresis:

If the voltage of the field sideis hig-
her than 11V in the falling cycle, they are switched on. If the voltage islower
than 15.5V in the growing cycle, they are switchedoff.

Modular /0O System
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Digital Outputs 750-507

4.3.1.1.4 2 Channel Digital Outputs
(Standard with diagnostics, DC 24V, 2.0 A) 750-507
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750-506

Power jumper contacts

Technical description

The power supply is connected to the power jumper contacts on each 1/0 mo-
dule for the respective operating voltage. Power connections are made auto-
matically from module to module when snapped onto the DIN rail, with power
supplies through a power feed module.

Using the digital outputs with diagnostic output bits (750-507) allows verifi-
cation of the 1/0O channel by the connected bus.

Example: a short-circuit at the output or an open circuit will set the appropriate
error bit true indicating 1/0O failure. In this configuration the I/O-modul e inclu-
des 2 digital outputs and 2 separate digital inputs. For the digital outputs with
diagnostics four-conductor devices (V+; OV; signal; ground) are standard. All
digital outputs are short-circuit protected

Attention
In case of overloads a supply module with fuse (750-601) must be connected
on the line side to protect the output modules.

The positions of the different I/0O modules in the configured node/station are
selectable by the user. A block type configuration is not necessary.

When using I/0 modules with diagnostics, the existing inputs must be consi-
dered accordingly in the configuration of the Node/station.

The output module can operate with all buscouplers of the
WAGO-I/O-SYSTEM.

wAaco
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Digital Outputs 750-507

Technical Data:

Item-No.: 507
Number of outputs 2
Input current (internal) 15mA

Voltage via power jumper contacts

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

Kind of load

resistive, inductive, lamps

Reverse voltage protection

yes

Output current

2.0 A short-circuit protected

Short circuit limitation l(scp) 42 A typ.

l(sry 33 A typ.
Open circuit detection l1oiry < 30 HA typ.
GrenzFrequency 2.5kHz
Diagnostics Open-circuit, Overload and short circuit
Isolation 500V System/power supply

Input current (field side)

15 mA typ. + load

Internal bit width

2in; 2 out

Configuration

without address or configuration adjustment

Operating temperature

0°C..+55°C

Wire connection

CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXxL

12 x 64* x 100 (*from upper edge of carrier rail)

The possibility for diagnostics with 750-507 with each output channel:

Statusfrom PLC to| LED green LEDred Description
module (Output) (diagnostic)
H ON OFF
Output O.K.
L OFF OFF
H ON OFF
OPEN circuit*’
L OFF ON
H OFF ON
Short circuit with GND*’
L OFF OFF
H ON OFF
Short circuit with +24 V. *)
L ON ON
H OFF ON Overtemperature or
L OFF ON Over- or Undervoltage *’

) The full diagnosticsis only possible with the status bit and the two LED’s on

the module.

Modular /0O System
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Digital Outputs 750-507

The output bits control the state of the outputs.

Bit: Bit 1 Bit 0
Function: controls O2 controls O1

The input bits show the state of the outputs.

Bit: Bit 1 Bit 0
Function: diagnostics O2 diagnostics O1
output follows output bit: 0 0
no load is connected: 0 1
short circuit: 1 0
power supply too low: 1 1

wAaco
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Digital Outputs 750-509

4.3.1.1.5 2 Channel Digital Outputs
(Solid State Relay, AC 230V, 0.3 A) 750-509

Status B I 14 Status
DO1 — (O O« DO 2
Q0

]

n

b Data contacts
E— DO 2
|_

230V

=P Power jumper contacts
Technical description

The power supply for the solid state relay module is connected by a series-
connected supply module for the respective operating voltage of 230 V. Power
connections are made automatically from module to module via the internal
P.J.C.s when snapped onto the DIN rail.

The power supply of the control side is not made viathe power jumper con-
tacts but directly from the electronics. The respective output contacts of the
switching element are therefore always positioned at the field side. One termi-
nation point of these contacts must be directly connected to the power supply
through a power feed module.

For the digital outputs four-conductor devices (V+; OV; signal; ground) are
standard. All digital outputs are short-circuit protected.

Attention
In case of overloads a supply module with fuse (750-609) must be connected
on the line side to protect the output modules.

The output module can operate with all buscouplers of the
WAGO-I/O-SY STEM.
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Digital Outputs 750-509

Technical Data:

[tem-No.: 750- 509
Number of outputs 2

Input current (internal) 10 mA
Switching voltage AC/DCOV ...230V
Switching current 300 mA

Speed of operation

1.65 mstyp.; 5 ms max.

Volume resistance

2.1 Q typ.; 3.2 Q max.

Surge current

05A (205); L5A (0.19)

Overvoltage protection

>+ 380V (Varistor)

| solation

1.5kV System/power supply

Internal bit width

2

Configuration

without address or configuration adjustment

Operating temperature

0°C..+55°C

Wire connection

CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXxL

12 x 64* x 100 (*from upper edge of carrier rail)

Modular /0O System
ETHERNET TCP/IP
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Digital Outputs 750-511

4.3.1.1.6 2 Channel Pulsewidth Module

(DC 24V, 0.1 A) 750-511

Function Function
DO1 =i O DO 2
(OXC)

Data contacts

0
0
i

DO1 —»@@J— DO 2
—

24V

ov

+

750-511

—P Power jumper contacts

/O modules and variations

Item-No.: Name:

750-511 2DO 24V DC 0.1A Pulsewidth

750-511/000-002 2DO 24V DC 0.1A Pulsewidth 2Hz — 250 HZ

Technical description
This description isfor hard and softwareverson X X X X 2B 0 2- - - -.
The part number is displayed on the right side of the module.

Theinitia pre-programmed base frequency is for 250 Hz. The resolution is 10
Bits and the pulsewidth is modul ated.

The following description is preliminary and is applicable to the factory confi-
guration.

The pulsewidth output module 750-511 produces a binary modulated signal of
24 V.

The connection of the consuming device should be made between the output
and 0 V (common) contacts of the module. The distribution of the24 V DCis
made via the power jumper contacts.

If galvanic isolation is desired, a new power feed viaa 750-602 is required.

The PWM module can operate with all buscouplers of the
WAGO-1/0O-SY STEM (except for the economy type).

Modular 1/0O System
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Digital Outputs 750-511

Technical Data:

[tem-No.: 750-511 750-511/000-002
Number of outputs 2
Input current (internal) 70 mA

Voltage via power jumper contacts

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

Kind of load

resistive, inductive

Output current

0.1 A short-circuit protected

Pulse frequency

250 Hz ... 20 kHz 2Hz...250 Hz

Duty cycle 0% ... 100 % (Ton > 750 ns; Toff > 500 ns)
Resolution 10 Bit

Isolation 500 V System/power supply

Input current (field side) 15 mA typ.

Internal bit width

2 x 16 Bit Data, 2 x 8 Bit control/status

Configuration

none, or via software with the consent of WAGO

Operating temperature

0°C..+55°C

Wire connection

CAGE CLAMP”; 0.08 mm? - 2.5 mm? AWG 28 — 14,

8 —9 mm Stripped length

Dimensions (mm) WxHXL

12 x 64* x 100 (*from upper edge of carrier rail)

Preset Frequency:
Switching Frequency

250 Hz 100 Hz

For mation of on/off times

The programming of the on/off times occur with the resolution of 10 bits. The
five LSB of the 16 bit value can be zeros or one. The MSB will hold the sign

and is preset to the null state..

750-511, /000-002

Duty cycle I ncrements Value
% Binary Hex. Dec.
100 1023 011111111111 1111 7F FF 32767
100 1023 011111111111 0000 7F EO 32752
50 511 0011 111111111111 3FFF 16383
25 255 0001 111111111111 1F FF 8191
12.5 127 0000 0001 0000 0000 0100 256
0.1955 2 0000 0000 0100 0000 00 40 64
0,0977 1 0000 0000 0010 0000 0020 32
0 0 0000 0000 0001 1111 00 1F 31
0 0 0000 0000 0000 0000 0 0
Table 4-1: Value Format
Modular 1/O System “@Eﬂ
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Digital Outputs 750-511

o 25%
24V 0% 24V °
ov : ov T
9 100%
24V 50% E—— 24V Q0%
ov t ov t

Fig.: 4-1 On/Off time relationships for Table 1.
Parameterizing the period/basic frequency

Either the period or the basic frequency can be predetermined any time by the
PLC via 2 writeable registers, which are not protected against voltage | oss.

Register 2: Period (16 bits)
Register 3: Basic frequency (16 bits)

As soon as the basic frequency has been input, the period is calculated auto-
matically and entered in register 2.

The modification changes the frequency of both channels of the bus module.

The pulse width bus module loads the default valuesin the registers after
"power-on". The PLC must take this case into account if the required values
differ from the default values.

The correspondence between the digit value in the register and the period is
different for each type of bus module:

[tem-No. Frequency range | Period resolution | Basic frequency
resolution
750-511 250 Hz ... 20 kHz 1 ps/ digit 1 Hz/ digit
750-511/000-002 2Hz ... 250 Hz 8 us/ digit 1 Hz/ digit
Default Values:
Item-No. Period Valueregister 2 | Basic frequency
750-511 4000 ps 4000 [OXOFAQ] 250 Hz
750-511/000-002 10000 us 1250 [Ox04E2] 100 Hz
WAEH Modular 1/0O System
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Digital Outputs 750-511

Parameterizing theregisters:

The PLC can read and set the registers via the control and status byte and the
output bytes in the process image.

Control byte:

Bit B7 B6 B5 B4 B3 B2 B1 BO
M eaning REG | WIR 0 0 0 0 Al A0
Status byte:

Bit B7 B6 B5 B4 B3 B2 B1 BO
Meaning REG 0 0 0 0 0 Al A0

REG =0 Process data exchange

REG =1 Accesstotheregisters

W/R=0 Register read mode

W/R=1 Register write mode

A1l.A0 Register address Register 2: B1=1, BO=0
Register 3: B1=1, BO=1

The output bytes of channel are used for the register values.

Examplesfor the pulse width bus module 750-511

The following examples illustrate the register read and write modes. The val-
ues are binary. In order to make things easier, only the process data of channel
1 is mentioned.

Register 2 read mode

The module is in process date exchange:

Control byte Output byte 1 Output byte 0
OXXX XXXX XXXX XXXX XXXX XXXX
Status byte Input byte 1 Input byte O
OXXX XXXX 0000 0000 0000 0000

Register read access is available when bit 7 is set and the register addressis
entered in the control byte.

Control byte Output byte 1 Output byte0
1000 0010 XXXX XXXX XXXX XXXXX

wAaco
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Digital Outputs 750-511

Status byte Input byte 1 Input byte 0 Comment

OXXX XXXX XXXX XXXX XXXX XXXX Running processing

1000 0010 0000 1111 1010 0000 Value out of register 2:
4.000 ps (250 Hz) (0xOFAO0)

Y ou can reactivate the process data exchange if you erase bit 7.

Control byte Output byte 1 Output byte 0
OXXX XXXX XXXX XXXX XXXX XXXXX
Status byte Input byte 1 Input byte 0 Comment
1000 0010 0000 1111 1010 0000 Value out of register 2
OXXX XXXX 0000 0000 0000 0000 Process data exchange
Register 2 write mode

The module isin process data exchange mode:

Control byte Output byte 1 Output byte 0
OXXX XXXX XXXX XXXX XXXX XXXX
Status byte Input byte 1 Input byte 0
OXXX XXXX 0000 0000 0000 0000

Register write access is available by setting bit 7 and bit 6 and entering the
register address in the control byte.

Control byte Output byte 1 Output byte 0 Comment
1100 0010 0000 0100 0001 1101 Valueinregister 2;
1.053 ps (950 Hz)
(0x041D)
Status byte Input byte 1 Input byte 0 Comment
OXXX XXXX XXXX XXXX XXXX XXXX Running processing
1000 0010 0000 0000 0000 0000 Acknowledgement
WAEH Modular 1/0O System
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Digital Outputs 750-511

Y ou can reactivate the process data exchange if you erase bit 7.

Controal byte Output byte 1 Output byte 0
OXXX XXXX XXXX XXXX XXXX XXXXX

Status byte Input byte 1 Input byte O Comment
1000 0010 0000 0000 0000 0000 Value out of register 2
OXXX XXXX 0000 0000 0000 0000 Process data exchange

Organization of thein- and output data:

Attention

For the process data configuration of these bus modules please refer to chapter
"Process data architecture for MODBUS/TCP" in the process image descripti-
on of the corresponding coupler/controller.

Modular /0O System

ETHERNET TCP/IP
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Digital Outputs 750-512

4.3.1.1.7 Digital Output Relay
(2 normally open contacts non-floating, AC 250 V) 750-512

I i Status
O Relay 2
@)

Status
Relay 1 =13

Data contacts

DO 1 DO 2

AC 230 V
DC30V

750-512

Power jumper contacts

Technical description

The power supply for the relay coils is not made through the power jumper
contacts but directly from the electronics. The respective output contacts of the
switching element are therefore always positioned at the field side.

The power supply is made via a series-connected supply terminal block for the
respective operating voltage. Power connections are made automatically from
module to module when snapped onto the DIN rail. One termination point of
these contacts must be directly connected to the power supply.

The output module can operate with al buscouplers of the
WAGO-I/O-SY STEM.

wWAaGo Modular 1/0O System
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Digital Outputs 750-512

Technical Data:

[tem-No.: 750-512
Number of outputs 2 normally open contacts
Input current (internal) 100 mA max.
Switching voltage Relay AC250V /DC30V

Switching power Relay

500 VA / 60 W, cos P =0.4, L/IRpo=7 Mms

Switching current Relay AC/DC2A
Isolation 4 kV System/power supply
Internal bit width 2

Configuration

without address or configuration adjustment

Operating temperature

0°C..+55°C

Wire connection

CAGE CLAMP”; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 —9 mm Stripped length

Dimensions (mm) WxHXxL

12 x 64* x 100 (from upper edge of carrier rail)

Modular /0O System
ETHERNET TCP/IP
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Digital Outputs 750-512

Relaysin the modules 750-512

Switching current/ [A]

Number of switching actions

10

Switching capacity

N\

hmic

ACIohmic

) AC,\{nductive,
. \
N\

cos¢> \\

D@ inductive L/R=7m

\\

\ N
\J
0,1
10 100 1000
Switching voltage/ [V]
Typical electrical operating life
1,E+06
N \\ 30V DC ohmic
N
\S 10V AC ghmic
1,E+05 B v-A€-ghmsch
.. 30V DCindluctive,
NWR=0.7m$
f\#AGHnductive,
=0.4
1,E+04 St _ '
01 1 250V AC ipgductive,
cosp=0.4

Switching current / [A]

Modular 1/0O System
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Digital Outputs 750-513

4.3.1.1.8 Digital Output Relay
(2 normally open contacts isolated outputs, AC 250, 2.0 A) 750-513

!

2
poig
S

Status
Relay 1 =

Status
Relay 2

T

Z]00
Bl

Data contacts

——— DO2

i
4
=

DO 1 e

>

8
5
=

L1 ——

L <

—I—P Power jumper contact

Technical description

E

The power supply for the relay coilsis not made through the power jumper
contacts but directly from the electronics. The respective output contacts of the
switching element are therefore always positioned at the field side.

These 1/0 modules are not provided with integrated power jumper contacts.
Care should be taken to supply each isolated module with separate power
supply connections.

A connection to ground is made through the series power jumper contact to a
power feed module.

The positions of the different modulesin the configured station are the user’s
choice. A block type configuration is not necessary.

The output module can operate with all buscouplers of the
WAGO-I/O-SYSTEM.

Modular I/O System wWAGO
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Digital Outputs 750-513

Technical Data:

Item-No.: 750-513
Number of outputs 2 normally open contacts
Input current (internal) 100 mA max.

Switching voltage Relay AC250V /DC30V

Switching power Relay 500 VA / 60 W, cos yo) =0.4, L/IR=7 ms
Switching current Relay AC/DC2A

Isolation 4 kV System/power supply

Internal bit width 2

Configuration

without address or configuration adjustment

Operating temperature

0°C..+55°C

Wire connection

CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXxL

12 x 64* x 100 (from upper edge of carrier rail)

Modular /0O System
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Digital Outputs 750-513

Relaysin the modules 750-513

Switching capacity

10

\ AC|ohmic
D& ohmic \

A nductive r\nerh—ﬂ/l\

Switching current / [A]
5

\v
A

D¢ inductive L/R=7Tms \J

0,1

10 100
Switching voltage / [V]

1000

Typical electrical operating life

"]

2 1,E+06 N N O

_g \ - N

] \ .

:_‘ N 30V DCiohmic

<

.-‘Ei 1 E+05 - \Nor \LAC phmic

- 50 V-AC-phmsch

° e -

5 0 V DCinductive,

£ /R =0.7nls

: .

Z 1 E+04 )20\ AC{nductive,
0,1 1 cos$=0.4 19

Switching current / [A]

250 V AC inductive,
cosp=0.4

Modular 1/O System
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Digital Outputs 750-514

4.3.1.1.9 Digital Output Relay
(2 changeover contacts isolated outputs, AC 125V, 0.5 A)750-514

Status K1I @ Status
Relay 1 —iO O Relay 2
o0

Data contacts

DO2 <«— _}— N

001 — >
L1 —P@@‘

|1

L2

Technical description

The power supply for the relay coils is not made through the power jumper
contacts but directly from the electronics. The respective output contacts of the
switching element are therefore always positioned at the field side.

These 1/0 modules are not provided with integrated power jumper contacts.
Care should be taken to supply each isolated module with separate power
supply connections.

A connection to ground is made through the series power jumper contact to a
power feed module.

The positions of the different modulesin the configured station are the user’s
choice. A block type configuration is not necessary.

The output module can operate with all buscouplers of the
WAGO-I/O-SYSTEM.

wWAaGo Modular 1/0O System
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Digital Outputs 750-514

Technical Data:

[tem-No.: 750-514

Number of outputs 2 changeover contacts
Input current (internal) 70 mA max.
Switching voltage Relay AC125V/DC30V
Switching power Relay 62.5VA/ 30 W
Switching current Relay ACO5A/DC1A
Isolation 1.5kV System/power supply
Internal bit width 2

Configuration

without address or configuration adjustment

Operating temperature

0°C..+55°C

Wire connection

CAGE CLAMP”; 0.08 mm? - 2.5 mm? AWG 28 — 14,
8 —9 mm Stripped length

Dimensions (mm) WxHXL

12 x 64* x 100 (*from upper edge of carrier rail)

Modular /0O System
ETHERNET TCP/IP
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Digital Outputs 750-516

4.3.1.1.10 4 Channel Digital Outputs

/N

(Standard, DC 24 V, 0.5 A, sinking output) 750-516

Status I i Status
DO1 =—pO O DO 2
DO3 —» O O DO 4

] —|—> Data contacts
DO 2 :E]
24V

ov

DO 1

DO 3 DO 4

750-516

Power jumper contacts
Technical description

The power supply is connected to the power jumper contacts on each 1/0 mo-
dule for the respective operating voltage. Power connections are made auto-
matically from module to module when snapped onto the DIN rail, with power
supplied through a power feed module.

For the digital outputs (without diagnostic) four-conductor devices (V+; 0 V;
signal; ground) are standard. In case of 12 mm wide 4-channel digital output
modulesit is not possible to use 4-conductor devices. 4 signal outputs, 2xV+
and 2x0V are provided.

All digital outputs are short-circuit protected.

Attention
In case of overloads a supply module with fuse (750-601) must be connected
on the line side to protect the output modules.

The module 750-516 is low-side switching (NPN).
The indicated output values have been determined for 100% duty cycle.

The positions of the different I/0O modules in the configured node/station are
selectable by the user. A block type configuration is not necessary.

The output module can operate with al buscouplers of the
WAGO-I/O-SY STEM.

waco'

Modular 1/0O System
ETHERNET TCP/IP



I/O modules « 159
Digital Outputs 750-516

Technical Data:

Item-No.:

750-516*)

Number of outputs

4

Kind of load

resistive, inductive, lamps

Voltage via power jumper contacts

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

Output current (DC)

0.5 A short-circuit protected

Input current (internal)

15mA

Input current (field side)

30 mA typ. + load

| solation

500 V system/ power supply

Internal bit width

4

Configuration

no address or configuration adjustment

Operating temperature

0°C....+55°C

Wire connection

CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 —9 mm Stripped length

Dimensions (mm) WxHXxL

12 x 64* x 100 (*from upper edge of carrier rail)

*) low-side switching

Modular 1/O System
ETHERNET TCP/IP
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Digital Outputs 750-517

4.3.1.1.11 Digital Output Relay
(2 changeover contacts isolated outputs, AC 250V, 1 A)

3

=
=y
S

Status
Relay 2

Status
Relay 1 e

=)

=100
=00

Data contacts

—— D02 <« _}—> N

¢

DO 1 e

sy

|

L2

j 85%!8
|

750-517

Technical description

750-517

The power supply for the relay coils is not made via the power jumper contacts
but directly from the electronics. The respective output contacts of the swit-
ching element are therefore always positioned at the field side.

The power supply is made via a series-connected supply terminal block for the
respective operating voltage. Power connections are made automatically from
module to module when snapped onto the DIN rail. One termination point of
these contacts must be directly connected to the power supply.

These 1/0 modules are not provided with integrated power jumper contacts.
Care should be taken to supply each isolated module with separate power

supply connections.

The output module can operate with al buscouplers of the
WAGO-I/O-SYSTEM.

waco'
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Digital Outputs 750-517

Technical Data:

[tem-No.: 750-517

Number of outputs 2 changeover contacts

Input current (internal) 80 mA max.

Switching voltage Relay AC 250V

Switching power Relay 250 VA

Switching current Relay 10A

Isolation 4 kV System/power supply

Internal bit width 2

Configuration without address or configuration adjustment

Operating temperature 0°C..+55°C

Wire connection CAGE CLAMP"; 0.08 mm” - 2.5 mm?, AWG 28 — 14,
8 —9 mm Stripped length

Dimensions (mm) WxHXL 12 x 64* x 100 (from upper edge of carrier rail)

Modular 1/O System m=n®
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Digital Outputs 750-519

4.3.1.1.12 4 Channel Digital Outputs
(DC 5V, 20 mA) 750-519

Status Status
DO 1 =—p (O O DO 2
DO3 —p»O O DO 4

el
=]
=

Data contacts

=)

DO 1 DO 2

5V

OV :E]
DO 4

Power jumper contacts

DO 3

750-519

Technical description

The power supply is provided by a series-connected supply module for the re-
spective operating voltage. Power connections are made automatically from
module to module viathe interna P.J.C.s when snapped onto the DIN rail.

For the digital outputs (without diagnostics) four-conductor devices (V+; 0 V;
signal; ground) are standard. In case of 12 mm wide 4-channel digital output
modulesit is not possible to use 4-conductor devices. 4 signal outputs, 2xV+
and 2x0V are provided.

All digital outputs are short-circuit protected.

Attention
In case of overloads a supply module with fuse (750-601) must be connected
on the line side to protect the output modules.

The module 750-519 is high-side switching.
The indicated output values have been determined for 100% duty cycle.

The positions of the different I/0O modules in the configured node/station are
selectable by the user. A block type configuration is not necessary.

The output module can operate with al buscouplers of the
WAGO-I/O-SY STEM.

waco'
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Digital Outputs 750-519

Technical Data:

Item-No.:

750-519

Number of outputs

4

Kind of load Resistive, inductive, lamps
Voltage via power jumper contacts DC5V

Output current (DC) 20 mA short-circuit protected
Input current (internal) 16 mA

Input current (field side) 14 mA typ.

| solation

500 V system/ power supply

Internal bit width

4

Configuration

no address or configuration adjustment

Operating temperature

0°C....+55°C

Wire connection

CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 —9 mm Stripped length

Dimensions (mm) WxHXxL

12 x 64* x 100 (*from upper edge of carrier rail)

Modular /0O System
ETHERNET TCP/IP
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Analog Inputs - Review

4.4 Analog Inputs

750-452 (2 Channel Analog Input, 0-20mA, Diff.)
750-454 (2 Channel Analog Input, 4-20mA, Diff.) page 165

750-456 (2 Channel Analog Input, £10V, Diff.)

page 169
750-461 (2 Channel Input PT 100, RTD)

page 172
750-462 (2 Channel Analog Input Thermocouple)

page 177

750-465 (2 Channel Analog Input, 0.20mA single-ended)
750-466 (2 Channel Analog Input, 4-20mA single-ended)page 186

750-467 (2 Channel Analog Input, 0-10 V single-ended)
page 190

750-468 (4 Channel Analog Input, 0-10 V single-ended)
page 193

750-469 (2 Channel Analog Input Thermocouple, detection of broken wire)
page 196

750-472 (2 Channel Analog Input, 0-20mA single-ended) 16Bit
750-474 (2 Channel Analog Input, 4-20mA single-ended) 16Bit
page 203

750-476 (2 Channel Analog Input, DC £10 V single-ended)
750-478 (2 Channel Analog Input, DC 0-10 V single-ended)
page 206

/[ ] Modular 1/O System
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Analog Inputs 750-452, -454, (-482), (-484)

4.4.1.1.1 2 Channel Analog Inputs
(0-20mA / 4-20mA, Differential Inputs) 750-452, -454, (-482, -484)

Function Al 2
Error Al 2

Function Al 1
Error Al 1 el

l

700
500

Data contacts
+Al 2 }
-Al 2 .

Common
(ground)

+Al 1

&
&)
g

piste
[ [

-Al1

Common >
(ground)

=] (@

Shield
(screen)

Shield
(screen)

750-452

/O modules and variations

Item-No.: Description Name:

750-452 2 Channel Analog Input, 0-20 mA, Differential 2 Al 0-20mA Diff.
Input

750-452/000-200 | 2 Channel Analog Input, 0-20 mA, Differential 2 Al 0-20mA Diff. RC

formerly 750-482 | Input (RC Low pass) with status information Low pass (Siemens)
within the data word

750-454 2 Channel Analog Input, 4-20 mA, Differential 2 Al 4-20mA Diff.
Input

750-454/000-200 | 2 Channel Analog Input, 4-20 mA, Differential 2 Al 4-20mA Diff.

formerly 750-484 | Input with status information within the data word | (Siemens)

Technical description

This description isonly intended for hardwareverson X X X X 2A 00-- - -.
The serial number can be found on the right side of the module.

The input channels are differential inputs and they have a common ground
potential.

The inputs are connected to +1 and -1. The shield is connected to "S". A capa-
citive connection is made automatically when snapped onto the DIN rail.

These 1/0 modules are not provided with integrated power jumper contacts.
The power supply is made by the data contacts with a DC-DC converter. The
modul es can work self-supporting.

The input module can operate with all buscouplers of the
WAGO-1/0O-SY STEM (except for the economy type).

wAaco
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Analog Inputs 750-452, 454, (-482), (-484)

Technical Data:

Item-No.:

750-452,
750-452/000-200%
(formerly 750-482)

750-454,
750-454/000-200*
(formerly 750-484)

Number of inputs

2

Nominal voltage

via system voltage

Input current (internal) 70 mA
Voltage 35V max.
Signal current 0-20mA 4-20mA
Resistance 50 Q typ.
Resolution 12 Bit
(*) 12 Bit + sign for the variations

750-452/000-200 and 750-454/000-200)

Isolation 500V System/power supply

Conversion time

2 mstyp.

Bit width per channel

16Bit: Data; optional 8Bit: Control/Status

Configuration

none, or via software with the consent of WAGO

Operating temperature

0°C....+55°C

Wire connection

CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXxL

12 x 64* x 100  (*from upper edge of carrier rail)

Numerical format

The digitized measured value is stored in a data word (16 bit) as an input byte
0 (high) and as an input byte 1 (low). The value with a 12 bit resolution isil-
lustrated on bit B3 ... B14. The three low value bits (BO ... B2) are only used in

the event of an error.

Some fieldbus systems process status information to the input channel using a

status byte

Modular /0O System
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Analog Inputs 750-452, -454, (-482), (-484)

750-452, 750-454

Input current | Input current Value
0-20mA 4-20mA Binary Hex. Dec.
20 20 01111117 1111 1000 7FF8 32760
10 12 0100 0000 0000 0000 40 00 16384
5 8 0010 0000 0000 0000 2000 8192
25 6 0001 0000 0000 0000 1000 4096
0.156 4.125 0000 0001 0000 0000 0100 256
0.01 4.0078 0000 0000 0001 0000 0010 16
0.005 4.0039 0000 0000 0000 1000 00 08 8
0 4 0000 0000 0000 0111 00 07 7
0 4 0000 0000 0000 0000 0 0

Numerical format for Siemens function blocks

For fieldbus masters with the ability to evaluate the status information within
the dataword, i.e. Siemens format.

The status information is contained in Bit BO .. B2.
The digitized input is placed at the position Bit B3 .. B15.

750-452/000-200, (for merly 750-482)

Input current Value
0-20mA Binary X E O*) Hex. Dec.
>20 0100 0000 0000 O 001 4001 16385
20 0100 0000 0000 0 000 4000 16384
10 0010 0000 0000 O 000 2000 8192
5 0001 0000 0000 0 000 1000 4096
25 0000 1000 0000 0 000 0800 2048
1.25 0000 0100 0000 0 000 0400 1024
0.625 0000 0010 0000 O 000 0200 512
0.0976 0000 0000 0000 1 000 0008 8
0 0000 0000 0000 0 000 0000 0

*) X : without meaning, E : short circuit or open circuit, O : overflow

Modular 1/O System mﬂﬂ
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Analog Inputs 750-452, 454, (-482), (-484)

750-454/000-200, (formerly 750-484)

Input current Value

4-20mA Binary X E O*) Hex. Dec.
>20 0101 0000 0000 O 001 50 01 20481
20 0101 0000 0000 0 000 5000 20480
16 0100 0000 0000 0 000 4000 16384
12 0011 0000 0000 0 000 3000 12288

8 0010 0000 0000 0 000 20 00 8192
4.0078 0001 0000 0000 1 000 1008 4104

4 0001 0000 0000 0 000 1000 4096

4 0001 0000 0000 0 011 1003 4099

*) X : without meaning, E : short circuit or open circuit, O : overflow

Modular /0O System
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Analog Inputs 750-456

4.4.1.1.2 2 Channel Analog Inputs

(x10V Differential Inputs) 750-456

Function Al 1

|

ECe
09

+Al 11—

Al —

Common
(ground)

Function Al 2

Data contacts
+Al 2 %
-Al 2 :

Common
(ground)

=] (@

Shield
(screen)

Shield
(screen)

750-456

I/O modules and variations

Item-No.: Description: Name:

750-456 2 Channel Analog Input DC +10V 2 Al 10V DC
Differential Inputs

750-456/000-001 2 Channel Analog Input DC +10V 2 Al £10V DC

shortly 750-456/000-200 Differential Inputs (Siemens)

Technical description
This description isonly intended for hardwareverson X X X X 2A 00-- - -.
The serial number can be found on the right side of the module.

The input channels are differential inputs and they have a common ground
potential.

The inputs are connected to +1 and -1. The shield is connected to "S". A capa-
citive connection is made automatically when snapped onto the DIN rail.

These 1/0 modules are not provided with integrated power jumper contacts.
The power supply is made by the data contacts with a DC-DC converter. The
modul es can work self-supporting.

The input module can operate with all buscouplers of the
WAGO-1/O-SY STEM (except for the economy type).

Modular 1/O System
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Analog Inputs 750-456

Technical Data:

Item-No.: 750-456,
750-456/000-001

Number of inputs 2

Nominal voltage

via system voltage (DC DC converter)

Input current (internal) 65 mA
Overvoltage protection 35V max.

Signal voltage 10V
Resistance 570 kQ typ.
Resolution 12 Bit

Isolation 500V System/power supply
Conversion time 2 mstyp.

Bit width per channel

16Bit: Data; optional 8Bit: Control/Status

Configuration

none, or via software with the consent of WAGO

Operating temperature

0°C....+55°C

Wire connection

CAGE CLAMP”; 0.08 mm? - 2.5 mm? AWG 28 — 14,

8 — 9 mm Stripped length

Dimensions (mm) WxHXxL 12 x 64* x 100 (*from upper edge of carrier rail)

/'\ Attention
. The value of the input signal should bein arange of OV to 10V or no signal.

Numerical format

All analog values will be shown in aunit numerical format. The resolution is
12 Bits and the 3 LSBs are not significant.

The following table will explain the numerical format.

Modular /0O System
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Analog Inputs 750-456

750-456
Signal voltage Value Status

+10V Binary Hex. Dec.
>10V 011111111111 1111 7F FF 32767 42
10 0111111221111 XXXX TF FX 32760 0
5 0100 0000 0000 XX XX 40 0X 16384 0
25 0010 0000 0000 XX XX 20 0X 8192 0
1.25 0001 0000 0000 XX XX 100X 4096 0
0.0781 0000 0001 0000 XX XX 01 0X 256 0
0.0049 0000 0000 0001 XX XX 00 1X 16 0
0 0000 0000 0000 XX XX 00 OX 0 0
-2.5 1110 0000 0000 X XXX EO0 OX 57344 0
-5 1100 0000 0000 X XXX C0 0X 49152 0
-7.5 1010 0000 0000 X XXX A0 0X 40960 0
-10 1000 0000 0000 XXX X 80 0X 32768 0
<-10V 1000 0000 0000 0000 8000 32768 41

Numerical format for Siemensfunction blocks

For fieldbus masters with the ability to evaluate the status information within
the dataword, i.e. Siemens format.

The status information is contained in Bit BO .. B2.

The digitized input is placed at the position Bit B3 .. B15.

750-456/ 000-001 (or /000-200)

Signal voltage Value
+10V Binary X EO% Hex. Dec.
>10 0111111111111 001 7FF9 32761
10 0111111111111 000 7FF8 32760
5 0110 0000 0000 O 000 60 00 24576
25 0101 0000 0000 O 000 50 00 20480
1.25 0100 1000 0000 O 000 4800 18432
0.0049 0100 0000 0000 1 000 4008 16392
0 0100 0000 0000 O 000 40 00 16384
25 0011 0000 0000 1 000 3008 12296
-5 0010 0000 0000 O 000 20 00 8192
-75 0001 0000 0000 O 000 1000 4096
-10 0000 0000 0000 1 000 00 00 8
<-10 0000 0000 0000 O 001 0001 1
*) X : without meaning, E : short circuit or open circuit, O : overflow
Modular 1/O System “@Eﬂ

ETHERNET TCP/IP



172 «1/O modules

Analog Inputs 750-461, (-481)

4.4.1.1.3 2 Channel Input Module for resistance sensors
750-461, (-481)

;

)
;
B

Function Al 2
Error Al 2

Function Al 1 ee——4p
Error Al 1 com—pp

Data contacts
2-conductor 3-conductor

+R2

HCT e
Z(@EZ 00

BE

RL 2

I
-
()

r

-R1 —pp -R2

=] (@l

Shield Shield

(screen) - (screen)
I/O modules and variations
Item-No.: Description: Name:
750-461 2 Channel Analog Input PT 100 (RTD) 2A1 PT100 (RTD)
750-461/000-002 | 2 Channel Analog Input Resistance test 10R-1K2 |  2Al Resistance test
10R-1K2
750-461/000-003 | 2 Channel Analog Input PT 1000 (RTD) 2Al PT1000 (RTD)
750-461/000-004 | 2 Channel Analog Input NI 100 (RTD) 2AI NI100 (RTD)
750-461/000-005 | 2 Channel Analog Input NI 1000 (RTD) 2Al NI11000 (RTD)
750-461/000-007 | 2 Channel Analog Input Resistance test 10R-5K 2A| Resistance test
10R-5K
750-461/000-200 | 2 Channel Analog Input PT 100 (RTD) 2Al PT100 (RTD)
formerly 750-481 | with status information within the data word (Siemens)

Technical description

This description is only intended for hardwareverson X X X X 3A02- - - -,
The serial number can be found on the right side of the module.

The described configuration is PT 100. The following description is prelimina-
ry and is applicable only to the factory configuration.

The inputs are connected to +1 and -1. The shield is connected to "S". A capa-
citive connection is made automatically when snapped onto the DIN rail.

These 1/0 modules are not provided with integrated power jumper contacts.
The power supply is made by the data contacts with a DC-DC converter.

The PT100 module can operate with all buscouplers of the
WAGO-1/0O-SY STEM (except for the economy type).
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Technical Data:

[tem-No.: 750-461
Number of inputs 2
Input current (internal) 65 mA max.

Nominal voltage

via system voltage

Sensor types

PT 100, PT 200, PT 500, PT 1000,
NI 100, NI 120, NI 1000, Resistance test

Wire connection

2-conductor, 3-conductor (presetting)

Temperature Range 200 °C ... + 850 °C (PT),
-60°C...+ 250 °C (NI)

Resolution 0.1°C

Isolation DC/DC 400 V System/power supply

Measuring current 0.5 mA typ.

Internal bit width

2 x 16 Bit Data, 2 x 8 Bit control/status

Configuration None, or via software with the consent of WAGO
Presetting 3-conductor PT 100

Operating temperature 0°C..+55°C

Wire connection CAGE CLAMP"; 0.08 mm” - 2.5 mm?, AWG 28 — 14,

8 —9 mm Stripped length

Dimensions (mm) WxHXL 12 x 64 x 100 (from upper edge of carrier rail)

The function module 750-461 allows for the direct connection of PT- or NI-

resistance sensors. The module is suitable for 2- or 3-wire RTDs. Connection
is made according to the above wiring diagram.

Linearization is accomplished over the entire measurement range by a micro-
processor.

The temperature ranges of the above listed RTD types are available to the user.
The temperature ranges of the sensors are represented with a resolution of 1 bit
per 0.1° C in oneword (16 bits). Resulting from this, 0°C corresponds to the
hexadecimal value 0000 and 100°C is O3E8 (dec.1000). Temperatures below
0° are represented in two’'s complement with aleading ‘1'.

The function module works in the defined temperature range for the PT100
sensors of -200°C to +850°C. The voltage resolution is represented with 16
bits.

An A/D converter and processor converts the voltage value to a numerical va-
lue proportional to the temperature of the selected resistance temperature sen-
Sog

A short circuit or an interruption of the RTD wireis transmitted to the bus
module and indicated by the red error LED. The green LED identifies that the
module is communicating properly with the connected Buscoupler.

Modular 1/O System mﬂﬂ
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Analog Inputs 750-461, (-481)

Operating mode:

Operating mode: [tem-No.:
Evaluation of resistance sensor type PT 100 750-461
Resistance test: 10 Q to 1.2 kQ 750-461/000-002
Evaluation of resistance sensor type PT 1000 750-461/000-003
Evaluation of resistance sensor type NI 100 750-461/000-004
Evaluation of resistance sensor type NI 1000 750-461/000-005
Resistance test: 10 Q to 5 kQ 750-461/000-007
Evaluation of resistance sensor type PT 100 (Siemens) 750-461/000-200

Numerical format

All temperature values will be shown in aunit numerical format. If the mode
‘DEFAULT’ is selected each bit corresponds to 0.1°C. The possible numerical
range refers to the standardized temperature range of the used sensors. The
following table will explain the numerical format on a preset PT100. In the
third column the numerical format for PT1000 (750-461/000-003) is ex-
plained.

750-461, /000-003

Temp. Resistance Resistance Value
°C (Q) (Q) Binary Hex. | Dec.*)
PT 100 PT 1000
850 390.481 3904.81 0010 0001 0011 0100 | 2134 | 8500
100 138.506 1385.06 0000 0011 11101000 | O3E8 | 1000
255 109.929 1099.29 0000 0000 1111 1111 | OOFF 255
0.1 100.039 1000.39 0000 0000 0000 0001 | 0001 1
0 100 1000 0000 0000 0000 0000 | 0000 0
-0.1 99.970 999.70 111111111111 1111 | FFFF -1
-25.5 90.389 903.89 1111 1111 0000 0001 | FFO1 -255
-200 18.192 181.92 1111 1000 0011 0000 | F830 | -2000
<18 <180 1000 0000 0000 0001 | 8001 | -32767

*) Temperature values under 0°C are represented as binary value in the two's
complement.
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750-461/000-002

Resistance Value
(Q) Binary Hex. Dec.
10 0000 0000 0110 0100 00 64 100
100 0000 0011 1110 1000 O3 E8 1000
200 0000 0111 1101 0000 07 DO 2000
300 0000 1011 1011 1000 OB B8 3000
400 0000 1111 1010 0000 OF AO 4000
500 0001 0011 1000 1000 1388 5000
1000 0010 0111 0001 0000 2710 10000
1200 0010 1110 1110 0000 2EEQ 12000

750-461/000-007

Resistance Value
(Q) Binary Hex. Dec.
<10 0000 0000 0110 0100 ECO00 -5120
10 0000 0011 1110 1000 00 14 20
100 0000 0111 1101 0000 00 C8 200
200 0000 1011 1011 1000 0190 400
300 0000 1111 1010 0000 02 58 600
1000 0001 0011 1000 1000 07 D0 2000
2000 0010 0111 0001 0000 OF AO 4000
3000 0001 0111 0111 0000 1770 6000
4000 0001 1111 0100 0000 1F 40 8000
5000 0010 0111 0001 0000 2710 10000
>5000 0010 0111 0001 0000 2710 10000

wAaco
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Analog Inputs 750-461, (-481)

Numerical format for Siemens function blocks

750-461/000-200 (former ly 750-481)

Temp Resistance Value
°C Q) Binary X EO¥ Hex. Dec.
> ca. 1200 0001 0000 0001 0001 001 1011 4113
>800 not defined
800 111111111111 1111 000 FFFF 65535
850 390 0111 1100 1100 1101 000 7CCD 32949
560 300 0110 0000 0000 0000 000 6000 24576
266 200 0100 0000 0000 0000 000 4000 16384
0 100 0010 0000 0000 0000 000 2000 8192
-125 50 0001 0000 0000 0000 000 1000 4096
-185 25 0000 1000 0000 0000 000 0800 2048
-200 20 0000 0110 01100110 000 0666 1638
10 0000 0011 0011 0011 000 0333 819
<ca?9 0001 0000 0001 0001 001 1011 4113

*) X without meaning, E :

short circuit or open circuit, O : overflow
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4.4.1.1.4 Input for Thermocouple Modules
750-462, /000-XXX

[1a){1]
Function Al 1 e=————3pp{() Function Al 2
Error Al 1 =—p@ Error Al 2
. . L> Data contacts
+TC 1 +TC 2
[ ]
-TC 1 D> -TC2
(]
Common Common
(ground) (ground)
s|s
. ] .
Shield Shield
(screen) (screen)
750-462
I/O modules and variations
[tem-No.: Name:
750-462 2Al Thermo
750-462/000-001 2Al Thermo /Type S
750-462/000-002 2Al Thermo /Type T
750-462/000-003 2Al +/- 120mV
750-462/000-006 2Al Thermo /Type J
750-462/000-007 2Al Thermo /Type B
750-462/000-008 2Al Thermo /Type E
750-462/000-009 2Al Thermo /TypeN
750-462/000-010 2Al Thermo /TypeR
750-462/000-011 2Al Thermo /Type U
750-462/000-050 2Al Thermo /Type K without Cold junction compensation
750-462/000-061 2Al Thermo /Type U without Cold junction compensation

Technical description

This description isonly intended for hardwareverson X X X X 2A01----.
The serial number can be found on the right side of the module.

The following description is preliminary and is applicable only to the factory
configuration.

The shield is connected to "'S". The connection is made automatically when
snapped onto the DIN rail.

These 1/0 modules are not provided with integrated power jumper contacts.
The power supply is made by the data contacts with a DC-DC converter.

The thermocouple module can operate with al buscouplers of the
WAGO-1/0O-SY STEM (except for the economy type).
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Technical Data:

Item-No.: 750-462

Number of inputs 2 (Differential Input, max = 3.5 V)

Nominal voltage via system voltage

Sensor types K,S T, mV-Meter, J, B, E,N, R, U

Cold junction compensation on each module

Resolution 0.1°C

Isolation DC/DC 500V System/power supply

Input current (internal) 65 mA max.

Conversion time 640 ms

Internal bit width 2 x 16 Bit Data, optional: 2 x 8 Bit control/status

Configuration None, or via software with the consent of WAGO

Operating temperature 0°C..+55°C

Wire connection CAGE CLAMP"; 0.08 mm” - 2.5 mm?, AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXxL 12 x 64* x 100 (*from upper edge of carrier rail)

Presetting -100°C/+ 1370 °C; TypeK

/'\ Attention
o The 462/000-X X X modules could be replaced by the 469/000-X X X modul es!

The 750-462 module permits the direct connection of thermocouple sensors.

The module is suitable for 2 or 3-wire thermocouples. For the 2-wire connec-
tion, connect the thermocouple wires between TC- and TC+ . For the 3-
conductor connection, the shield is also connected. The operation of grounded
sensorsis provided by means of internal electrical isolation.

/'\ Attention
o Both inputs are referenced to a common potential (not isolated)!

The linearization is provided over the complete range by a microprocessor.
The temperature ranges of the sensors are represented with a resolution of 1 bit
per 0.1°C in one word (16 Bit). Thus, 0°C corresponds to the value 0000, and
25.5°C correspond to the value 0 x O0FF. Temperatures below 0°C are repre-
sented in two’s complement.

Within the whole range of all thermocouples, the function module works like a
‘mV meter’. The voltage resolution is represented with 16 bits. A processor
converts the voltage value into a numerical value proportional to the measured
temperature of the selected type of thermocouple.

/[ ] Modular 1/O System
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In order to compensate the offset voltage at the clamping point, a cold junction
thermocouple compensation calculation is carried out. The circuit contains a
temperature measuring sensor at the ‘CAGE CLAMP”’ connection and takes
into account the temperature offset voltage when cal cul ating the measured
value.

Y ou can find the PNs for the different sensor types for 750-462 in the follo-
wing table.

Operating mode and Temperature range:

Operating mode Temperature Range [tem-No.:
TypeK -100°C...1370°C (Standard) 750-462
TypeS 0°C...+1700°C 750-462/000-001
TypeT -100°C...+400°C 750-462/000-002

mV-Meter -120 mV...+120 mv 750-462/000-003
TypeJ -100°C...+1200°C 750-462/000-006
TypeB 600°C...+1800°C 750-462/000-007
TypeE -100°C...+1000°C 750-462/000-008
TypeN -100°C...+1300°C 750-462/000-009
TypeR 0°C...+1700°C 750-462/000-010
TypeU -25°C...+600°C 750-462/000-011

Tab 4-1:Operating mode, Temperature range and Item number of the variations

Attention

The operating mode as mV meter in the range of -120mV to +120mV isonly
available with hardware version X X X X 3 A 0 2- - - - and above.

In older versions, the operating mode as mV meter isin the range of OmV to
120mV!

LED functions:

Green LED: Function
ON: Normal
OFF: Watchdog-Timer Overflow
If the PLC does not receive datafor 100 ms the green LED
turns of f

Red LED: Error
ON: Over- or underrange
OFF: voltage is in the measuring range

Modular 1/O System mﬂﬂ
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Analog Inputs 750-462, /000-XXX

Process values

750-462, Type K

T[°C] Value [hex] Value [dec] Status byte [hex] LED
<-100.1 <FC17 <-1001 41 on
-100.1 FC17 -1001 00 off
-100.0 FC18 -1000 00 off
0.0 0000 0 00 off
200.0 07D0 2000 00 off
350.0 ODAC 3500 00 off
500.0 1388 5000 00 off
650.0 1964 6500 00 off
800.0 1F40 8000 00 off
950.0 251C 9500 00 off
1100.0 2AF8 11000 00 off
1250.0 30D4 12500 00 off
1370.0 3584 13700 00 off
1370.1 3585 13701 00 off
>1370.1 >3585 >13701 42 on
Open circuit Room temperature 0 off

750-462/000-001, Type S
T[°C] Value [hex] Value [dec] Status byte LED
[hex]

<0 <0000 <0 41 on
0.0 0000 0 00 off
100.0 03E8 1000 00 off
200.0 07D0 2000 00 off
300.0 0BB8 3000 00 off
400.0 OFAO 4000 00 off
500.0 1388 5000 00 off
1000.0 2710 10000 00 off
1500.0 3A98 15000 00 off
1700.0 4268 17000 00 off
>1700 >4268 >17000 42 on
Open circuit Room temperature 0 off
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750-462/000-002, Type T

T[°C] Value [hex] Value [dec] Status byte [hex] LED
<-100.1 <FC17 <-1001 41 on
-100.1 FC17 -1001 00 off
-100.0 FC18 -1000 00 off
-50.0 FEOC -500 000 off
0.0 0000 0 00 off
50.0 O01F4 500 00 off
100.0 03E8 1000 00 off
150.0 05DC 1500 00 off
200.0 07DO0 2000 00 off
250.0 09C4 2500 00 off
300.0 0BB8 3000 00 off
350.0 ODAC 3500 00 off
400.0 OFAO 4000 42 on
>400 >0FAOQ >4000 42 on
Open circuit Room temperature 00 off

750-462/000-003, measure value +120 mV

U[mv] Value [hex] Value [dec] Status byte [hex] LED
<-120 B0O0O -20480 00 off
-120.00 B6C2 -18750 00 off
-90.00 Ca12 -14062 00 off
-60.00 DB61 -9375 000 off
-30.00 EDB1 -4687 00 off
0.00 0000 0 00 off
30.00 1250 4688 00 off
60.00 249F 9375 00 off
90.00 36EF 14063 00 off
120.00 493E 18750 00 off
>120 TFFF 32767 00 off

One Digit correspond to 6.4 pV.
Modular 1/O System m=n®
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750-462/000-006, Type J

T[°C] Value [hex] Value [dec] Status byte LED
[hex]
<-100 <FC18 <-1000 41 on
-100.0 FC18 -1000 00 off
0.0 0000 0 00 off
100.0 03E8 1000 00 off
200.0 07DO0 2000 00 off
300.0 0BB8 3000 00 off
400.0 OFAO 4000 00 off
500.0 1388 5000 00 off
1000.0 2710 10000 00 off
1200.0 2EEQ 12000 00 off
>1200 >2EEQO >12000 42 on
Open circuit Room temperature 00 off
750-462/000-007, Type B
T[°C] Value[hex] Value[dec] Status byte LED
[hex]

<-600 <1770 <6000 41 on
600.0 1770 6000 00 off
700.0 1B58 7000 00 off
800.0 1F40 8000 00 off
900.0 2328 9000 00 off
1000.0 2710 10000 00 off
1500.0 3A98 15000 00 off
1600.0 3E80 16000 00 off
1700.0 4268 17000 00 off
1800.0 4650 18000 00 off
>1800 >4650 >18000 42 on
Open circuit Room temperature 00 off
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750-462/000-008, Type E

T[°C] Value [hex] Value [dec] Status byte [hex] LED
<-100 <FC18 <-1000 41 on
0.0 0000 0 00 off
100.0 03E8 1000 00 off
200.0 07DO0 2000 00 off
300.0 0BBS8 3000 00 off
400.0 OFAOQ 4000 00 off
500.0 1388 5000 00 off
600.0 1770 6000 00 off
700.0 1B58 7000 00 off
800.0 1F40 8000 00 off
900.0 2328 9000 00 off
999.0 2706 9990 00 off
>999 >2706 >9990 42 on
Open circuit Room temperature 00 off

750-462/000-011, Type U

T[°C] Value [hex] Value [dec] Status byte [hex] LED
<-25 <FF06 <-250 41 on
-25.0 FFO6 -250 00 off
0.0 0000 0 00 off
50.0 01F4 500 00 off
100.0 03E8 1000 00 off
200.0 07D0 2000 00 off
300.0 0BB8 3000 00 off
400.0 OFAOQ 4000 00 off
500.0 1388 5000 00 off
590.0 170C 5900 00 off
>590 >170C >5900 42 on
Open circuit Room temperature 00 off
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Analog Inputs 750-462, /000-XXX

750-462/000-011, Type U -25°C -600°C

T[°C] Value [hex] Value [dec] Status byte LED
[hex]
<-25 <FF06 <-250 41 on
-25.0 FFO6 -250 00 off
375 0177 375 00 off
100.0 03E8 1000 00 off
162.5 0659 1625 00 off
225.0 08CA 2250 00 off
287.5 0B3B 2875 00 off
350.0 ODAC 3500 00 off
412.5 101D 4125 00 off
475.0 128E 4750 00 off
537.5 14FF 5375 00 off
600.0 1770 6000 00 off
>600 1770 6000 42 on
No identification of open circuit, measuring value correspond to 0°C.
750-462/000-050, Type K without Cold junction compensation
T[°C] Value [hex] Value [dec] Status byte LED
[hex]

<-100 <FC18 <-1000 41 on
-100.0 FC18 -1000 00 off
0,0 0000 0 00 off
200.0 07D0 2000 00 off
350.0 ODAC 3500 00 off
500.0 1388 5000 00 off
650.0 1964 6500 00 off
800.0 1F40 8000 00 off
950.0 251C 9500 00 off
1100.0 2AF8 11000 00 off
1250.0 30D4 12500 00 off
1370.0 3584 13700 00 off
>1370 >3584 >13700 42 on
Open circuit 0000 0 0 off
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750-462/000-061, Type U without Cold junction compensation

T[°C] Value [hex] Value [dec] Status byte [hex] LED
<-25 <FF06 <-250 41 on
-25.0 FFO6 -250 00 off

0.0 0000 0 00 off
50.0 O1F4 500 00 off

100.0 03E8 1000 00 off
150.0 05DC 1500 00 off
200.0 07D0 2000 00 off
250.0 09C4 2500 00 off
300.0 0BB8 3000 00 off
400.0 OFAO 4000 00 off
500.0 1388 5000 00 off
600.0 1770 6000 00 off
>600 1770 6000 42 on

Open circuit 0000 0 0 off
Modular 1/O System m=n®
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4.4.1.1.5 2 Channel Analog Inputs
(0-20mA / 4-20mA single-ended) 750-465, -466, (-486)

Function Al 1 =—p) O Function Al 2
ErrorAl1 —>@ @ Error Al 2

Data contacts

1] L
Al —>@@J— Al 2 -—
— 20V :} —

ov <J

Shield
(screen)

Shield
(screen)

750-465

Power jumper contacts

I/O modules and variations

Item-No.: Description Name

750-465 2 Channel Analog Input 2Al 0-20 mA se.
0-20 mA; single-ended

750-465/000-200 | 2 Channel Analog I nput 2Al 0-20 mA se.
0-20 mA; single-ended S5-FB
with status infomation within the
data word

750-466 2 Channel Analog Input 2Al 4-20mA se.
4-20 mA; single-ended

750-466/000-200 | 2 Channel Analog | nput 2Al 4-20 mA se.

(former|y 750- 4-20 mA,; smgle-ended S5-FB

486) with status infomation within the
data word

Technical description

This description isonly intended for hardwareverson X X X X 2A01----.
The seria number can be found on the right side of the module.

The input channels are single ended and they have a common ground potential.

The inputs are connected to +1. Via24 'V / 0V terminas power can be provi-
ded directly to the sensor from the module. Power connections are made auto-
matically from module to module when snapped onto the DIN rail.

The shield is connected to "S". The connection is made automatically when
snapped onto the DIN rail.
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The status of the input channels are indicated by the LEDs:

Function: on The channel function is error-free.
off ~ The communication to the bus coupler is broken.

Error: on Theinput signal is out of range < 3.5 mA
or>20.5mA.

off  Theinput signal isin range.

The input module can operate with all buscouplers of the
WAGO-1/0O-SY STEM (except for the economy type).

Technical Data:

Item-No.: 750-465, 750-466,
750-465/000-200*) 750-466/000-200*)
(formerly 750-486)
Number of inputs 2
Nominal voltage viasystem voltage (DC / DC)
Input current (internal) 75 mA typ.

Input signal 0-20 mA 4-20 mA

Resistance <150 Q at 20 mA
Resolution 12 Bit
(*) 12 Bit + sign for the variations
750-465/000-200 and 750-466/000-200)
Signal voltage 29V max.

Current limiting

<40 mA typ. at 24 V for 1 min

Measuring error

<+ 0,3% (from upper limit of effective range)

Isolation 500V System/power supply
Conversion time 2 mstyp.
Bit width per channel 16 Bit: Data

8 Bit: Control/Status, optional

Configuration

none, or via software with the consent of WAGO

Operating temperature

0°C....+55°C

Wire connection

CAGE CLAMP”; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 —9 mm Stripped length

Dimensions (mm) WxHXxL 12 x 64* x 100 (*from upper edge of carrier rail)

wAaco
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Numerical format

The digitized measured value is stored in a data word (16 bit) as an input byte
0 (high) and as an input byte 1 (low). The value with a 12 bit resolution isil-
lustrated on bit B3 ... B14. The three low value bits (BO ... B2) are only used in
the event of an error.

Some fieldbus systems process status information to the input channel using a
status byte.

750-465, 750-466

Input current Value Status| LED
0-20 4-20 Binary Hex. Dec. Error
mA mA E (1,2
>20.5 >20.5 01111111 11111111 OX7FFF 32767 0x42 on
20 20 01111111 1111 AIXXX OX7FFF 32767 0x00 off
10 12 0100 0000 0000 OXXX 0x4000 16384 0x00 off
5 8 0010 0000 0000 OXXX 0x2000 8192 0x00 off
25 6 0001 0000 0000 OXXX 0x1000 4096 0x00 off
0.156 4.125 0000 0001 0000 OXXX 0x0100 256 0x00 off
0.01 4.0078 0000 0000 0001 OXXX 0x0010 16 0x00 off
0.005 | 4.0039 0000 0000 0000 1XXX 0x0008 8 0x00 off
0 4 0000 0000 0000 OXXX 0x0000 0 0x00 off
- 35-4 0000 0000 0000 0000 0x0000 0 0x00 off
- 0-35 0000 0000 0000 0000 0x0000 0 0x41 on

Numerical format for Siemensfunction blocks

For fieldbus masters with the ability to evaluate the status information within
the dataword, i.e. Siemens format.

The status information is contained in Bit BO .. B2.

The digitized input is placed at the position Bit B3 .. B15.
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750-465/000-200 (formerly 485)

Input Value Status | LED
current Binary Hex. Dec. Error
0-20 mA XEO" E(12)

>20.5 0101 0000 0000 0 001 0x5001 20481 0x42 on

20 0101 0000 0000 0 000 0x5000 20480 0x00 off
10 0011 0000 0000 0 000 0x3000 12288 0x00 off

5 0010 0000 0000 0 000 0x2000 8192 0x00 off
25 0001 1000 00000 000 0x1800 6144 0x00 off
0.312 0001 0001 00000 000 0x1100 4608 0x00 off
0.019 0001 0000 0001 0 000 0x1010 4112 0x00 off
0.0097 0001 0000 0000 1 000 0x1008 4104 0x00 off
0 0001 0000 00000 000 0x1000 4096 0x00 off

") X : without meaning, E : short circuit or open circuit, O : overflow

750-466/000-200 (formerly 750-486)

Input- Value Status| LED
current Binary Hex. Dec. Error
0-20 mA XEO" E(12)
>20.5 0101 0000 00000000 | 001 0x5001 20481 0x42 on
20 0101 0000 00000000 | 00O 0x5000 20480 0x00 off
12 0011 0000 00000000 | 00O 0x3000 12288 0x00 off
8 0010 0000 00000000 | 00O 0x2000 8192 0x00 off
6 0001 1000 00000000 | 00O 0x1800 6144 0x00 off
4.25 0001 0001 00000000 | 00O 0x1100 4608 0x00 off
4.016 0001 0000 00010000 | 000 0x1010 4112 0x00 off
4 0001 0000 00000000 | 00O 0x1000 4096 0x00 off
<35 0001 000000000000 | 011 0x1003 4099 0x41 on

") X : without meaning, E : short circuit or open circuit, O : overflow

Status byte
Bit 7 6 5 4 3 2 1 0
Meaning |O ERROR |res. |res. res. |res. Overrange | Underrange

ERROR Error at the input channel.

Overrange Theinput signal is over the admissible measuring range, if necessary it existsa
short-circuit.

Underrange  Theinput signal is under the admissible measuring range, if necessary it exists
an open circuit (only for module 750-466).

Res. Reserved, not currently used

Modular /0O System
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4.4.1.1.6 2 Channel Analog Inputs
0-10V (single-ended)750-467, (-487)

Function Al 1 ee———pp Function Al 2

Data contacts

iJ— Al 2

All —P

B OEZ00
m_(®EE 09

§c

Common
(ground)

Common
(ground)

=] (@l

Shield
(screen)

Shield
(screen)

—

750-467

/O modules and variations

Item-No.: Description: Name

750-467 2 Channel Analog Input 0-10V single-ended | 2A1 0-10V DC s.e.

750-467/000-200 | 2 Channel Analog Input 0-10V single-ended | 2A1 0-10V DC s.e. S5 FB
(formerly 487) with Status information within the dataword

Technical description

This description is only intended for hardwareverson X X X X 2A 00- - - -.
The seria number can be found on the right side of the module.

The input channels are single ended and they have a common ground potential.

The inputs are connected to +I and ground. The shield is connected to "'S".
This connection in the module is made automatically when snapped onto the
DIN rail.

These 1/0 modules are not provided with integrated power jumper contacts.
The power supply is made by the data contacts with a DC-DC converter.

The input module can operate with all buscouplers of the
WAGO-1/0-SY STEM (except for the economy type).

wWAaGo Modular 1/0O System
ETHERNET TCP/IP



I/O modules « 191
Analog Inputs 750-467, (-487)

Technical Data:

Item-No.: 750-467,
750-467/000-200%
Number of inputs 2

Nominal voltage

via system voltage

Input current (internal) 60 mA
Overvoltage protection 35V max.
Input signal 0-10V
Resistance 133 kQ typ.
Resolution 12 Bit
(*) 12 Bit + sign for the variations 750-467/000-200)
Isolation 500V System/power supply

Conversion time

2 mstyp.

Bit width per channel

16 Bit: Data; optional 8 Bit: Control/Status

Configuration

none, or via software with the consent of WAGO

Operating temperature

0°C....+55°C

Wire connection

CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXxL

12 x 64* x 100 (*from upper edge of carrier rail)

Numerical format

All analog values will be shown in aunit numerical format. The resolution is

12 Bits.

The following table will explain the numerical format. The 3 LSBs are not si-

gnificant.

Modular /0O System
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Analog Inputs 750-467, (-487)

750-467
Input voltage Value

0-10v Binary Hex. Dec. Status

>10 011111111111 1111 TF FF 32767 42

10 01111111 1111 1IXXX TFF8 32760 0

5 0100 0000 0000 OX XX 40 00 16384 0

25 0010 0000 0000 OX XX 2000 8192 0

1.25 0001 0000 0000 OX XX 1000 4096 0

0.0781 0000 0001 0000 OX XX 0100 256 0

0.0049 0000 0000 0001 OX XX 00 10 16 0

0.0024 0000 0000 0000 IX XX 00 08 8 0

0 0000 0000 0000 OX XX 00 07 7 0

0 0000 0000 0000 OX XX 0 0 0

Numerical format for Siemens function blocks

For fieldbus masters with the ability to evaluate the status information within
the dataword, i.e. Siemens format

The status information is contained in Bit BO .. B2.

The digitized input is placed at the position Bit B3 .. B15.

750-467/000-200

Input voltage Value XEQ"
0-10v Binary Hex. Dec. Status
>10 0101 0000 0000 O 001 50 01 20481 42
10 0101 0000 0000 0 000 5000 | 20480 0
5 0011 0000 0000 0 000 3000 12288 0
25 0010 0000 0000 0 000 2000 8192 0
1.25 0001 1000 0000 0 000 18 00 6144 0
0.0049 0001 0000 0000 1 000 1008 4104 0
0 0001 0000 0000 0 000 1000 4096 0
") X : without meaning, E : short circuit or open circuit, O : overflow
Status byte
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 Error X X X X Overrange X

Modular /0O System
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Analog Inputs 750-468, (-488)

4.4.1.1.7 4 Channel Analog Inputs
0-10V (single-ended)750-468, (-488)

Function Al 1 =) O Function Al 2
Function Al 3 =—p{O O Function Al 4

Data contacts

EE| -
Al 1 ﬁw;— Al 2
l—

Al 4

Common
(ground)

Common
(ground)

Shield Shield

(screen) P (screen) * 77T €
I/O modules and variations
Item-No.: Description: Name
750-468 4 Channel Analog Input 4Al 0-10V DCse.

0-10V single-ended

750-468/000-200 | 4 Channel Analog Input 0-10V single-ended | 4A1 0-10V DC s.e.
(formerly 488) with status information within the dataword | (Siemens)

Technical description

This description is only intended for hardwareverson X X X X 2A 00- - - -
The serial number can be found on the right side of the module.

The input channels are single ended and they have a common ground potential.

The inputs are connected to +I and ground. The shield is connected to "S". The
connection is made automatically when snapped onto the DIN rail.

These 1/0 modules are not provided with integrated power jumper contacts.
The power supply is made by the data contacts with a DC-DC converter.

The input module can operate with all buscouplers of the
WAGO-1/0O-SY STEM (except for the economy type).

Modular I/O System wWAGO
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Analog Inputs 750-468, (-488)

Technical Data:
Item-No.: 750-468
Number of inputs 4

Nominal voltage

viasystem voltage (DC DC converter)

Input current (internal) 60 mA
Overvoltage protection 35V max.

Input signal 010V
Resistance 133 kQ typ.
Resolution 12 Bit

Isolation 500V System/power supply

Conversion time

2 mstyp.

Bit width per channel

16 Bit: Data; optional 8 Bit: Control/Status

Configuration

None, or via software with the consent of WAGO

Operating temperature

0°C....+55°C

Wire connection

CAGE CLAMP”; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 —9 mm Stripped length

Dimensions (mm) WxHXxL

12 x 64* x 100 (*from upper edge of carrier rail)

Numerical format

All analog values will be shown in aunit numerical format. The resolution is

12 Bits.

The following table will explain the numerical format. (750-467, 468). The 3

LSBs are not significant.

750-468
Input voltage Value

0-10v Binary Hex. Dec. Status

>10 011111111111 1111 TF FF 32767 42

10 0111121721121 1IXXX 7FF8 32760 0

5 0100 0000 0000 OX XX 4000 16384 0

25 0010 0000 0000 OXX X 2000 8192 0

1.25 0001 0000 0000 OX XX 1000 4096 0

0.0781 0000 0001 0000 OXXX 0100 256 0

0.0049 0000 0000 0001 OXXX 00 10 16 0

0.0024 0000 0000 0000 1IXXX 00 08 8 0

0 0000 0000 0000 OXX X 00 07 7 0

0 0000 0000 0000 OXX X 0 0 0

Modular /0O System
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Analog Inputs 750-468, (-488)

Numerical format for Siemens function blocks

For fieldbus masters with the ability to evaluate the status information within

the dataword, i.e. Siemens format.

The status information is contained in Bit BO .. B2.

The digitized input is placed at the position Bit B3 .. B15.

750-468/000-200 (formerly 750-488)

Input Value X E O*)
voltage Binary Hex. Dec. Status
0-10v
>10 0101 0000 0000 0000 001 50 01 20481 42
10 0101 0000 0000 0000 000 50 00 20480 0
5 0011 0000 0000 0000 000 3000 12288 0
25 0010 0000 0000 0000 000 2000 8192 0
1.25 0001 1000 0000 0000 000 1800 6144 0
0.0049 0001 0000 0000 1000 000 1008 4104 0
0 0001 0000 0000 0000 000 1000 4096 0
") X : without meaning, E : short circuit or open circuit, O : overflow
Modular 1/O System mﬁﬂ
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Analog Inputs 750-469, /000-XXX

4.4.1.1.8 Input for Thermocouple Modules
750-469, /000-XXX

Function Al 1
Error Al 1

Function Al 2
Error Al 2

Data contacts

+TC1 +TC 2

TC1 TC2

Common
(ground)

Common
(ground)

Shield
(screen)

Shield
(screen)

750-469

I/O modules and variations

[tem-No.: Name:

750-469 2Al Thermo.(detection of broken wire) /Type K
750-469/000-001 2Al Thermo.(detection of broken wire) /Type S
750-469/000-002 2Al Thermo.(detection of broken wire) /Type T
750-469/000-003 2Al +/- 120mV, (detection of broken wire)
750-469/000-006 2Al Thermo.(detection of broken wire) /Type J
750-469/000-008 2Al Thermo.(detection of broken wire) /Type E
750-469/000-012 2Al Thermo.(detection of broken wire) /Type L
750-469/000-200 2Al Thermo.(detection of broken wire), Siem. Form.

Technical description
This description isonly intended for hardwareverson X X X X 2A01----.
The serial number can be found on the right side of the module.

The following description is preliminary and is applicable only to the factory
configuration.

The shield is connected to "S". The connection is made automatically when
snapped onto the DIN rail.

These 1/0 modules are not provided with integrated power jumper contacts.
The power supply is made by the data contacts with a DC-DC converter.

The thermocouple modul e can operate with all buscouplers of the
WAGO-1/0-SY STEM (except for the economy type).

wWAaGo Modular 1/0O System
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Analog Inputs 750-469, /000-XXX

Technical Data:

[tem-No.: 750-469

Number of inputs 2 (Differentia Input, max £ 3.5 V)

Nominal voltage via system voltage

Sensor types K,ST,mV,JE,L

Cold junction compensation on each module

Resolution 0.1°C

Isolation DC/DC 500V System/power supply

Input current (internal) 65 mA max.

Conversion time 640 ms

Internal bit width 2 x 16 Bit Data, optional: 2 x 8 Bit control/status*
(*detection on broken wire)

Configuration None, or via software with the consent of WAGO

Operating temperature 0°C..+55°C

Wire connection CAGE CLAMP"; 0.08 mn'’ - 2.5 mm?, AWG 28 — 14,

8 —9 mm Stripped length
Dimensions (mm) WxHXxL 12 x 64* x 100 (*from upper edge of carrier rail)
Presetting -100°C/+ 1370 °C; TypeK

The function module permits the direct connection of thermocouple sensors.

The module is suitable for 2 or 3-wire thermocouples. For the 2-wire connec-
tion, connect the thermocouple wires between TC- and TC+ . For the 3-
conductor connection, the shield is also connected. The operation of grounded
sensorsis provided by means of internal electrical isolation.

The module 750-469 detects a broken wire. Y ou can find the PNs for the diffe-
rent sensor types for 750-469 in the following table.

/'\ Attention
. Both inputs are referenced to a common potential (not isolated)!

The linearization is provided over the complete range by a microprocessor.
The temperature ranges of the sensors are represented with a resolution of 1 bit
per 0.1°C in one word (16 Bit). Thus, 0°C corresponds to the value 0000, and
25.5°C correspond to the value 0 x O0FF. Temperatures below 0°C are repre-
sented in two’s complement.

Within the whole range of all thermocouples, the function module works like a
‘UV meter’. The voltage resolution is represented with 16 bits. A processor
converts the voltage value into a numerical value proportional to the measured
temperature of the selected type of thermocouple.

Modular 1/O System mﬂﬂ
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Analog Inputs 750-469, /000-XXX

In order to compensate the offset voltage at the clamping point, a cold junction
thermocoupl e compensation calculation is carried out. The circuit contains a
temperature measuring sensor at the ‘CAGE CLAMP~" connection and consi-
ders the temperature offset voltage when cal cul ating the measured value.

Operating mode and Temperature range:

Operating mode Temperaturerange Item-No.:

Type K -100°C...1370°C (Standard) 750-469
Type S 0°C...+1700°C 750-469/000-001
Type T -100°C...+400°C 750-469/000-002

m\V-meter -120 mV...+120 mV 750-469/000-003
TypeJ -100°C...+1200°C 750-469/000-006
TypeE -100°C...+1000°C 750-469/000-008
TypelL -25°C...+900°C 750-469/000-012

Tabel: Operating mode, Temperature range and Item number of the variations

Attention

The operating mode as mV meter in the range of -120mV to +120mV isonly
available for hardware version X X X X 3A 0 2- - - - and above. In older
versions, the operating mode as mV meter isin the range of OmV to 120mV!

LED functions;

green LED: Function
ON: Normal

OFF: Watchdog-Timer Overflow
If the PLC does not receive data for 100 msthe green LED

turns off.

Red LED: Error

ON: Over- or underrange or broken wire
OFF: voltage isin the measuring range

Modular /0O System
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Analog Inputs 750-469, /000-XXX

Process values

750-469, Broken wire detection , Type K

T[°C] Value [hex] Value [dec] Status byte [hex] LED
<-100.1 <FC17 <-1001 41 on
-100.1 FC17 -1001 00 off
-100.0 FC18 -1000 00 off
47.0 01D6 470 00 off
194.0 0794 1940 00 off
341.0 0D52 3410 00 off
488.0 1310 4880 00 off
635.0 18CE 6350 00 off
782.0 1E8C 7820 00 off
929.0 144A 9290 00 off
1076.0 2A08 10760 00 off
1223.0 2FCo6 12230 00 off
1370.0 3584 13700 00 off
1370.1 3585 13701 00 off
>1370.1 >3585 >13701 42 on
Open circuit TFFF 32767 42 on

750-469/000-001, Broken wire detection ,Type S

T[°C] Value [hex] Value [dec] Status byte [hex] LED
<0 <0000 <0 41 on
0.0 0000 0 00 off
100.0 03E8 1000 00 off
200.0 07DO0 2000 00 off
300.0 0BBS8 3000 00 off
400.0 OFAO 4000 00 off
500.0 1388 5000 00 off
1000.0 2710 10000 00 off
1500.0 3A98 15000 00 off
1700.0 4268 17000 00 off
>1700 >4268 >17000 42 on
Open circuit TFFF 32767 42 on

Modular 1/0 System m=n®
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Analog Inputs 750-469, /000-XXX

750-469/000-002, Broken wire detection ,Type T

T[°C] Value [hex] Vaue [dec] Status byte [hex] LED
<-100.1 <FC17 <-1001 41 on
-100.1 FC17 -1001 00 off
-100.0 FC18 -1000 00 off
-50.0 FEOC -500 00 off
0.0 0000 0 00 off
50.0 01F4 500 00 off
100.0 03E8 1000 00 off
150.0 05DC 1500 00 off
200.0 07DO0 2000 00 off
250.0 09C4 2500 00 off
300.0 0BB8 3000 00 off
350.0 ODAC 3500 00 off
400.0 OFAO 4000 42 on
>400 >0FAO >4000 42 on
Open circuit TFFF 32767 42 on

750-469/000-003, Measurement range +120 mV

U[mv] Value[hex] Value[dec] Status byte [hex] LED
<-120 <B6C2 -18750 00 off
-120.00 B6C2 -18750 00 off
-90.00 Cca12 -14062 00 off
-60.00 DB61 -9375 000 off
-30.00 EDB1 -4687 00 off
0.00 0000 0 00 off
30.00 1250 4688 00 off
60.00 249F 9375 00 off
90.00 36EF 14063 00 off
120.00 493E 18750 00 off
>120 >493E >18750 00 off
Open circuit TFFF 32767 42 on

One Digit correspond to 6.4 pV

Modular /0O System
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Analog Inputs 750-469, /000-XXX

750-469/000-006, Broken wire detection, Type J

T[°C] Value [hex] Vaue [dec] Status byte [hex] LED
<-100 <FC18 <-1000 41 on
-100.0 FC18 -1000 00 off
0.0 0000 0 00 off
100.0 03E8 1000 00 off
200.0 07DO0 2000 00 off
300.0 0BB8 3000 00 off
400.0 OFAO 4000 00 off
500.0 1388 5000 00 off
1000.0 2710 10000 00 off
1200.0 2EEQ 12000 00 off
>1200.0 >2EEQ >12000 42 on
Open circuit TFFF 32767 42 on

750-469/000-008, Broken wire detection, Type E

T[°C] Value [hex] Value [dec] Status byte [hex] LED
<-100.0 <FC18 <-1000 41 on
-100.0 FC18 -1000 00 off
0.0 0000 0 00 off
100.0 03E8 1000 00 off
200.0 07D0 2000 00 off
300.0 0BB8 3000 00 off
400.0 OFAO 4000 00 off
500.0 1388 5000 00 off
600.0 1770 6000 00 off
700.0 1B58 7000 00 off
900.0 2328 9000 00 off
999.0 2706 9990 00 off
>999 >2706 >9990 42 on
Open circuit TFFF 32767 42 on

Modular 1/O System m=n®
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Analog Inputs 750-469, /000-XXX

750-469/000-012, Broken wire detection, Type L

T[°C] Value [hex] Value [dec] Status byte [hex] LED
<-25 <FF06 <-1000 41 on
-25.0 FFO6 -1000 00 off

0.0 0000 0 00 off

100.0 03E8 1000 00 off
200.0 07D0 2000 00 off
300.0 0BB8 3000 00 off
400.0 OFAO 4000 00 off
500.0 1388 5000 00 off
600.0 1770 6000 00 off
700.0 1B58 7000 00 off
800.0 1F40 8000 00 off
900.0 2328 9000 00 off
>900 >2328 >9000 42 on

Open circuit TFFF 32767 42 on
mﬂﬂ@ Modular 1/0O System
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Analog Inputs 750-472, -474

4.4.1.1.9 2 Channel Analog Inputs
(0-20mA / 4-20mA single-ended) 750-472, -474

A=
[13014]
Function Al 1 —=—p () O Function Al 2
ErrorAl 11— @ @ Error Al 2
§ —|—> Data contacts
Al'1 —?%E— Al2 -«
T %
[ e
L ov <«
Shield Shield
(screISn) —> — (sclrzen) """" -
0 —p Power jumper contacts
/0O modules and variations
[tem-No.: Name:
750-472 2Al 0-20mA 16 Bit s.e.
750-472/000-200 2Al 0-20mA 16 Bit s.e. S5-463
750-474 2Al 4-20mA 16 Bit s.e.
750-474/000-200 2Al 4-20mA 16 Bit s.e. S5-460 /465

Technical description

This description is only intended for hardware and software version X X X X
0202----0503.

The serial number can be found on the right side of the module.
The input channels are single ended and they have a common ground potential .

The inputs are connected to +1. Via24 'V / 0V power can be provided directly
to the sensor from the module. Power connections are made automatically
from modul e to module through the PJC when snapped onto the DIN rail.

The shield is connected to "'S". The connection is made automatically when
snapped onto the DIN rail.

The input module can operate with all buscouplers of the
WAGO-1/O-SY STEM (except for the economy type).

Modular I/O System wWAGO
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Analog Inputs 750-472, -474

Technical Data:

Item-No.:

750-474,
750-474/000-200%

750-472,
750-472/000-200%)

Number of inputs

2

Nominal voltage

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

Overvoltage protection 24\ max.

Input current (internal) 75 mA typ.

Input signal 0-20mA 4-20mA

Input current <38mA a 24V

Resistance 50Q

Signal voltage non-linear/overload protection: U=DC 1.2 V +160Q* | ness

Resolution 16 Bit internal, 15 Bit viafieldbus

(*) 12 Bit + sign for the variations

750-472/000-200 and 474/000-200)

Input filter 50 Hz

Noise rejection at sampling <-100 dB

frequency

Noise rejection below sam- <-40dB

pling frequency

Transition requency 13 Hz

Isolation

500V System/power supply

Conversion time

80 mstyp.

Bit width per channel

16Bit: Data; optional 8Bit: Control/Status

Configuration

none, or via software with the consent of WAGO

Operating temperature

0°C....+55°C

Wire connection

CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXL

12x64* x 100  (*from upper edge of carrier rail)

Modular /0O System
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Analog Inputs 750-472, -474

Numerical format
The resolution of 750-472 and 750-474 are 15 Bit.

750-472, 750-474

Input Input Value
current current Binary Hex. | Dec. Status LED
0-20mA 4-20mA
>20.5 >20.5 01111111 2111111211 | 7FFF | 32767 42 on
20 20 01111111 2111111211 | 7FFF | 32767 0 off
10 12 0100 0000 0000 0000 | 4000 | 16384 0 off
5 8 0010 0000 00000000 | 2000 | 8192 0 off
25 6 0001 0000 00000000 | 1000 | 4096 0 off
0.156 4.125 0000 0001 00000000 | 0100 | 256 0 off
0.01 4.0078 | 0000 0000 0001 0000 | 00 10 16 0 off
0.005 4.0039 | 0000 0000 0000 1000 | 0008 8 0 off
0 4 0000 0000 0000 0000 | 0000 0 0 off
0 3.5-4 | 00000000 0000 0000 0 0 0 off
0 0-3.5 | 00000000 0000 0000 0 0 41 on
(4-20mA) | (4-20 mA)

Numerical format for Siemensfunction blocks

For fieldbus masters with the ability to evaluate the status information within
the dataword, i.e. Siemens format.

The status information is contained in Bit BO .. B2.

The digitized input is placed at the position Bit B3 .. B15. The numerical for-
mat for 750-472/000-200 is equivalent to S5 463 and for 750-474/000-200 to
S5 460/465.

750-472/000-200, -474/000-200

Input current Value

4-20mA Binary XEO” | Hex. | Dec. | Status LED

32 0111111111211 001 7TFF9 | 32761 42 on

31.99 0111111111210 000 7FFO | 32752 0 on

20.5 0101 0010 0000 O 000 | 5200 | 20992 0 on

20 0101 0000 0000 O 000 | 5000 | 20480 0 off

16 0100 0000 0000 0 000 | 4000 | 16384 0 off

12 0011 0000 0000 O 000 | 3000 | 12288 0 off

8 0010 0000 0000 0 000 | 2000 | 8192 0 off

4.0078 0001 0000 0000 1 000 | 1008 | 4104 0 off

4 0001 0000 0000 0 000 | 1000 | 4096 0 off

35 0000 1110 0000 O 000 | OEOQO | 3584 0 on

0 0000 0000 0000 0 000 | 0000 0 0 on

") X : without meaning, E : short circuit or open circuit, O : overflow
Modular 1/O System “@Eﬂ
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Analog Inputs 750-476, -478

4.4.1.1.10 2 Channel Analog Inputs
(x10V/0-10V, 16 Bit, single-ended) 750-476, -478

Function Al 1 ==—pl(O O Function Al 2
ErrorAl 1 —>@ @ Error Al 2

Data contacts

[ ] |
Al —>§@1§— Al2

24V

oV

Shield
(screen)

Shield
(screen)

Power jumper contacts

/O modules and variations

Item-No.: Description Name

750-476 2 Channel Analog Input 2A1 10V DC16Bitse.
+ 10V, single-ended

750-478 2 Channel Analog Input 2 Al 0-10V DC 16 Bitse.
0-10V, single-ended

Technical description

This description is only intended for hardware and software version X X X X
0402----.

The seria number can be found on the right side of the module.
The input channels are single ended and they have a common ground potential.

The inputs are connected to | and OV.

The shield is connected to "S'. The connection is made automatically when
snapped onto the DIN rail.

The input module can operate with all buscouplers of the
WAGO-1/0O-SY STEM (except for the economy type).
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Analog Inputs 750-476, -478

Technical Data:

Item-No.:

750-476 750-478

Number of inputs

2

Nominal voltage

via system voltage

Overvoltage protection 24\ max.

Input current (internal) 75 mA typ.

Input signal +/-10V 0-10V
Resistance 130 kQ typ.
Resolution 15 Bit + Sign
Isolation 500V System/power supply
Noise rejection at sampling <-100dB
frequency

Noise rejection below sampling <-40dB
frequency

Transition Frequency 13Hz

Input filter 50 Hz
Conversion time 80 ms

Bit width per channel

16Bit: Data; optional 8Bit: Control/Status

Configuration

none, or via software with the consent of WAGO

Operating temperature

0°C....+55°C

Wire connection

CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXxL

12 x 64* x 100 (*from upper edge of carrier rail)

Modular /0O System
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Analog Inputs 750-476, -478

Numerical format

All analog values will be shown in a unit numerical format. The resolution for
750-476 and 750-478 is 15 Bit plus sign.

750-476, 750-478

Input voltage Value Status LED
0-10v 10V Binary Hex. Dec. (hex) Error
E (1,2
>11 >11 011111111211 1211 | OX7FFF 32767 0x42 on
>10.5 >10.5 | 01111111121111111 | OX7FFF 32767 0x42 off
10 10 011111111211 1211 | OX7FFF 32767 0x00 off
5 5 0100 0000 0000 0000 | 0x4000 | 16384 0x00 off
25 25 0010 0000 0000 0000 | 0x2000 8192 0x00 off
1.25 1.25 | 0001 0000 0000 0000 | 0x1000 4096 0x00 off
0.0781 | 0.0781 | 0000 0001 0000 0000 | 0x0100 256 0x00 off
0.049 0.049 | 0000 0000 0001 0000 | 0x0010 16 0x00 off
0.0003 | 0.0003 | 0000 0000 00000001 | Ox0001 1 0x00 off
0 0 0000 0000 0000 0000 | 0x0000 0 0x00 off
<-0.5 0000 0000 0000 0000 | 0x0000 0 0x41 off
<-1 0000 0000 0000 0000 | 0x0000 0 0x41 on
-5 1100 0000 0000 0000 | OxCO00 | 49152 0x00 off
-10 1000 0000 0000 0000 | 0xB8000 | 32768 0x00 off
<-10.5 | 1000 0000 0000 0000 | 0x8000 | 32768 0x41 off
<-11 | 1000 0000 0000 0000 | 0x8000 | 32768 0x41 on
Status byte
Bit 7 5 4 3 2 1 0
Meaning 0 ERROR res. res. res. res. Overrange | Underrange
ERROR Error on input channel.
Overrange Theinput signal is over the admissible measuring range.
Underrange Theinput signal is under the admissible measuring range.
res. Reserved, not currently used

Modular /0O System
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4.5 Analog Outputs

750-550 (2 Channel Analog Output, DC 0-10 V)

750-556 (2 Channel Analog Output, DC £10 V) page 210
750-552 (2 Channel Analog Output, 0-20mA)
750-554 (2 Channel Analog Output, 4-20mA) page 214
Modular 1/O System “@Eﬂ

ETHERNET TCP/IP



210 «1/O modules
Analog Outputs 750-550, -556, (-580)

45.1.1.1 2 Channel Analog Outputs
(DC 0-10V / £10V)  750-550, -556, (-580)

FunctionAO 1 —p () O Function AO 2
OO

T

=]
H

Data contacts

AO 1 —>§/@1§— AO2 <—i
-
0]

Common
(ground)

T

Common
(ground)

Shield
(screen)

Shield

’ (screen)

750-550

/O modules and variations

Item-No.: Description Name

750-550 2 Channel Analog Output, 0-10V | 2A0 0-10V DC
750-550/000-200 | 2 Channel Analog Output, 0-10V | 2A0 0-10V DC Siemens Format

formerly 750-580 | with status infomation within the
data word

750-556 2 Channel Analog Output, 10V 2A0 10V DC
750-556/000-200 | 2 Channel Analog Output, #10V | 2A0 +10V DC Siemens Format

with status infomation within the
dataword

Technical description

This description is only intended for hardwareverson X X X X 2A01--- -
The serial number can be found on the right side of the module.

The output signal of 750-550 isa 0-10V signal, the output signal of 750-556
isax10V signal.

Sensors should be connected to "O" and to the common ground.

The shield is connected to "S'. The connection is made automatically when
snapped onto the DIN rail.

These 1/0 modules are not provided with integrated power jumper contacts.
The power supply is made by the data contacts with a DC-DC converter.

The output module can operate with all buscouplers of the
WAGO-1/0-SY STEM (except for the economy type).

wWAaGo Modular I/O System
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Analog Outputs 750-550, -556, (-580)

Technical Data:

Item-No.:

750-550,
750-550/000-200
(formerly 750-580)

750-556,
750-556/000-200

Number of outputs

2

Input current (internal)

65 mA

Nominal voltage

via system voltage

Signal voltage 0-10V 10V
Resistance >5kQ

Resolution 12 Bit

Isolation 500 V System/power supply
Internal bit width per Channel 1 x 16 Bit Data

Configuration none, or via software with the consent of WAGO
0°C..+55°C

CAGE CLAMP”; 0.08 mm? - 2.5 mm? AWG 28 — 14,
8 — 9 mm Stripped length

Operating temperature

Wire connection

Dimensions (mm) WxHXxL 12 x 64* x 100, (*from upper edge of carrier rail)

Numerical for mat

All analog values will be shown in anumerical format. The resolution is 12
Bits.

The 3 LSBs are not significant. The following tables will explain the numeri-
cal format. The dataformat is signed 16 bit, although lowest 3 bits are ignored.

750-550
Output voltage Value
0-10v Binary Hex. Dec.
10 01111211 11111111 7F FF 32767
5 0100 0000 0000 0000 40 00 16384
25 0010 0000 0000 0000 2000 8192
125 0001 0000 0000 0000 1000 4096
0.0781 0000 0001 0000 0000 0100 256
0.0049 0000 0000 0001 0000 0010 16
0.0024 0000 0000 0000 1000 0008 8
0 0000 0000 0000 0111 00 07 7
0 0000 0000 0000 0000 0000 0
Modular 1/O System m=n®

ETHERNET TCP/IP



212 « /O modules

Analog Outputs 750-550, -556, (-580)

750-556
Output voltage Value
10V Binary Hex. Dec.
10 01111117 11111111 TF FF 32767
5 0100 0000 0000 0000 4000 16384
25 0010 0000 0000 0000 20 00 8192
1.25 0001 0000 0000 0000 1000 4096
0.0781 0000 0001 0000 0000 0100 256
0.0049 0000 0000 0001 0000 00 10 16
0 0000 0000 0000 1111 00 OF 15
0 0000 0000 0000 0000 00 00 0
-2.5 1110 0000 0000 0000 EO 00 57344
-5 1100 0000 0000 0000 C000 49152
-7.5 1010 0000 0000 0000 A0 00 40960
-10 1000 0000 0000 0000 8000 32768

Numerical format for Siemensfunction blocks

For fieldbus masters with the ability to evaluate the status information within
the dataword, i.e. Siemens format.

The status information is contained in Bit B2 .. BO.

The digitized input is placed at the position Bit B3 .. B15.

Modular 1/0O System
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Analog Outputs 750-550, -556, (-580)

750-550/000-200

Output Value
voltage Binary Hex. Dec.
0-10Vv
>10 >0100 0000 0000 X XXX >40 00 >16384
10 0100 0000 0000 X XXX 40 00 16384
75 0011 0000 0000 X XXX 3000 12288
5 0010 0000 0000 X XXX 2000 8192
25 0001 0000 0000 X XXX 1000 4096
1.25 0000 1000 0000 X XXX 08 00 2048
0 0000 0000 0000 X XXX 00 00 0
750-556/000-200
Output Value
oltage Binary Hex. Dec.
+10V
-10 <1100 0000 0000 X XXX <C000 <-16384
-10 1100 0000 0000 XX XX C000 -16384
-7.5 1101 0000 0000 X XXX DO 00 -12288
-5 1110 0000 0000 X XXX EO0 00 -8192
-25 1111 0000 0000 X XXX FO 00 -4096
0 0000 0000 0000 X XXX 00 00 0
25 0001 0000 0000 X XXX 1000 4096
5 0010 0000 0000 X XXX 2000 8192
75 0011 0000 0000 X XXX 3000 12288
10 0100 0000 0000 X XXX 40 00 16384
>10 >0100 0000 0000 X XXX >40 00 >16384
Modular 1/O System mﬁﬂ
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Analog Outputs 750-552, -554, (-584)

45.1.1.2 2 Channel Analog Outputs
(0-20mA / 4-20mA) 750-552, -554, (-584)

Function AO 1 e - Function AO 2

Data contacts

AO 1 = AO2 <—

= (0]

ov D

Shield
(screen)

Shield
(screen)

750-552

Power jumper contacts

/O modules and variations

Item-No.: Description Name
750-552 2 Channel Analog Output, 0-20 mA 2A0 0-20mA
750-552/000-200 | 2 Channel Analog Output, 0-20 mA 2A0 0-20mA

with status infomation within the data word (Siemens Format)

750-554 2 Channel Analog Output, 4-20 mA 2A0 4-20mA
750-554/000-200 | 2 Channel Analog Output, 4-20 mA 2A0 4-20mA
formerly 750-584 | with status infomation within the data word (Siemens Format)
Technical description

This description isonly intended for hardwareverson X X X X 2A01----.
The serial number can be found on the right side of the module.

The output signal of 750-552 and 750-554 is a 0-20 mA or 4-20 mA signal.
Sensors may be connected to "O" and to the common ground (0OV).

The shield is connected to "S". The connection is made automatically when
snapped onto the DIN rail.

Power connections are made from module to module via power jumper con-
tacts when snapped onto the DIN rail.

For a self-supporting function, the power supply has to be connected by an in-
put module (i.e. 750-602).

The output module can operate with al buscouplers of the
WAGO-1/0O-SY STEM (except for the economy type).

waco'
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Analog Outputs 750-552, -554, (-584)

Technical Data:

Item-No.:

750-552,
750-552/000-200*)

750-554,
750-554/000-200*)
(formerly 750-584)

Number of outputs

2

Input current (internal)

60 mA max.

Nominal voltage

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

Signal current 0-20 mA 4-20 mA
Resistance <500 Q
Linearity +2 LSB (last Significant Bit)
Resolution 12 Bit
(*) 12 Bit + sign for the variations

750-552/000-200 and 750-554/000-200)
Isolation 500V System/power supply
Bit width per channel 16Bit: Data

Configuration

none, or via software with the consent of WAGO

Operating temperature

0°C....+55°C

Wire connection

CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXL

12 x 64* x 100 (*from upper edge of carrier rail)

Numerical for mat

All analog values will be shown in anumerical format. The following table
will explain the numerical format. (750-552/554). The 3 LSBs are not signifi-

cant.
750-552, 750-554

Output current | Output current Value
0-20 mA 4-20 mA Binary Hex. Dec.
20 20 01111117 11111111 7F FF 32767
10 12 0100 0000 0000 0000 40 00 16384
5 8 0010 0000 0000 0000 2000 8192
25 6 0001 0000 0000 0000 1000 4096
0.156 4.125 0000 0001 0000 0000 0100 256
0.01 4.0078 0000 0000 0001 0000 0010 16
0.005 4.0039 0000 0000 0000 1000 00 08 8
0 4 0000 0000 0000 0111 00 07 7
0 4 0000 0000 0000 0000 0 0
Numerical format for Siemensfunction blocks
Modular 1/O System m=n®
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Analog Outputs 750-552, -554, (-584)

For fieldbus masters with the ability to evaluate the status information within
the dataword, i.e. Siemens format.

The status information is contained in Bit B2 .. BO.

The digitized input is placed at the position Bit B3 .. B15.

750-552/000-200

Output current Value
0-20 mA Binary Hex. Dec.
20 0100 0000 0000 0000 40 00 16384
175 0011 1000 0000 0000 3800 14336
15 0011 0000 0000 0000 30 00 12288
125 0010 1000 0000 0000 2800 10240
10 0010 0000 0000 0000 2000 8192
75 0001 1000 0000 0000 1800 6144
5 0001 0000 0000 0000 1000 4096
25 0000 1000 0000 0000 08 00 2048
0 0000 0000 0000 0000 0000 0
750-554/000-200
Output current Value
4-20 mA Binary Hex. Dec.
20 0100 0000 0000 0000 40 00 16384
16 0011 0000 0000 0000 30 00 12288
12 0010 0000 0000 0000 2000 8192
8 0001 0000 0000 0000 1000 4096
4.015 0000 0000 0001 0000 0010 16
4 0000 0000 0000 0000 0000 0

Modular /0O System
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4.6 Supply and End modules

750-600 (End module)
page 218

750-601 (Supply modules with fuse holder, AC 24V)
750 -609 (Supply modules with fuse holder, AC 230V)
750-615 (Supply modules with fuse holder, AC 120V)
page 219

750-602 (Supply modules, passive DC 24 V)
page 220

750-610 (Supply modules with fuse holder,with diagn., DC 24 V)
750-611 (Supply modules with fuse holder,with diagn., AC 230 V)

page 221
750-612 (Supply modules, passive, AC/DC 230 V)

page 223
750-613 (Supply modules with DC-DC converter, DC 24 V)

page 224
750-614 (Potential multiplication modules, AC/DC 24 VV-230 V)

page 225
750-616 (Separation modules)

page 225
750-622 (Binary spacer modules)

page 227

Modular 1/O System mﬂﬂ
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End module 750-600

46.1.1.1 End module
750-600

Technical description

750-600

B -al e a A

After the fieldbus node is assembled with the correct buscoupler and selected
I/0 modules, the end module is snapped onto the assembly. It completes the
internal data circuit and ensures correct data flow. This module is a necessary
component to all WAGO fieldbus nodes.

Technical Data:

Item-No.: 750-600
Voltage

Current via contacts

Operating temperature 0°C..+55°C

Wire connection

CAGE CLAMP”; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 —9 mm Stripped length

Dimensions (mm) WxHXxL

12 x 64 x 100, (from upper edge of carrier rail)

waco'
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4.6.1.1.2 Supply modules
(DC 24V / AC 230V / AC 120V)  750-601, -609, -615

AN
|'| Status

voltage supply

Error
fuse blown =y

> Data contacts

[ J©,
‘ — 1
T63A
250V
3 Supply via
[ ] power jumper contacts
— 24V

ov

L

750-601

Power jumper contacts

Technical description

The supply module feeds field power through the power jumper contacts. Ma-
ximum current supply to the modules with fuse holder is 6.3 A. Should more
current be needed, additional supply modules may be added in the assembly.

The modules 750-601, 609 and 615 are additionally equipped with a fuse.
Changing the fuse is accomplished by pulling out the fuse holder and remo-
ving the fuse.

A blown fuseisindicated by ared LED.

Make sure the proper voltage is applied to the supply module. Use caution
when changing voltage potential within a node. All modules following the
supply module will be powered at the new potential. The following table
shows the voltage ratings for the supply modules.

Technical Data;

[tem-No.: 750-601 750-609 750-615
Voltage DC24V AC230V AC120V
Current via contacts max. 6.3 A
Fuse 5x20,6.3A
Operating temperature 0°C..+55°C
Wire connection CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 —9 mm Stripped length
Dimensions (mm) WxHXxL 12 x 64 x 100, (from upper edge of carrier rail)
wAaco
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Supply modules 750-602

4.6.1.1.3 Supply modules
(DC 24V, passive) 750-602

|'m| Status voltage supply
@O -Power jumper contacts "
0
]:[]:G = Data contacts
| I N
o9/
[=[ Supply via power
jumper contacts
24V

ov

i

750-602

Power jumper contacts

" only for 750-602

Technical description

The supply module feeds field power through the power jumper contacts. Ma-
ximum current supply to all connected modulesis 10 A. Should more current
be needed, additional supply modules may be added in the assembly.

Make sure the proper voltage is applied to the supply module. Use caution
when changing voltage potential within anode. All modules following will be

powered at the new potential.

Technical Data:

Item-No.: 750-602

Voltage DC24V

Current via contacts Max. DC 10 A

Operating temperature 0°C..+55°C

Wire connection CAGE CLAMP”; 0.08 mn? - 2.5 mm?, AWG 28 — 14,

8 —9 mm Stripped length

Dimensions (mm) WxHXxL 12 x 64 x 100, (from upper edge of carrier rail)

WAEU Modular 1/0O System
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Supply modules 750-610, -611

4.6.1.1.4 Supply modules
(DC 24V /| AC 230V) 750-610, -611

13114
Error ll'll Status
fuse blown —p@ O voltage supply
[ —1
t?bi b > Data contacts
250V
" Supply via
[ power jumper contacts
— 24V
i
— 0V
- L
X o
750-610

—P  Power jumper contacts

Technical description

The supply module feeds field power through the power jumper contacts. Ma-
ximum current supply to the modules with fuse holder is 6.3 A. Should more
current be needed, additional supply modules may be added in the assembly.

Changing the fuse is accomplished by pulling out the fuse holder and remo-
ving the fuse. A blown fuseisindicated by a LED.

The 750-610 and 611 modules send information about the status of the supply
module to the fieldbus coupler through two digital input bits.

Bit1l| Bit2 Description 750-610 750-611
0 0 Voltage under: DC5V AC40V
1 0 Fuse blown
0 1 Fuse o.k., Voltage over: DC15V AC 164V

Make sure the proper voltage is applied to the supply module. Use caution
when changing potential within the node. All modules following the supply
module will be powered at the new potential. The following table shows the
voltage ratings for the supply modules.

Modular 1/O System Illﬂllsl:l
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Supply modules 750-610, -611

Technical Data:

Item-No.: 750-610 750-611

Number of inputs 2

Current consumption 5mA

Internal bit width 2

Voltage DC24V AC230V

Current via contacts max. 6.3 A

Fuse 5x20,6.3A

Operating temperature 0°C..+55°C

Wire connection CAGE CLAMP"; 0.08 mm” - 2.5 mm?, AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXL 12 x 64 x 100, (from upper edge of carrier rail)

Modular /0O System
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4.6.1.1.5 Supply modules
(AC/DC 230V passive) 750-612

Data contacts

IS
(O19)

Supply via power
jumper contacts
wl— 0-230V

\\F

750-612

—P Power jumper contacts

Technical description
The supply module feeds field power through the power jumper contacts.
Maximum current supply to all connected modulesis 10 A.

Should more current be needed,additional supply modules may be added in the
assembly.

Make sure the proper voltage is applied to the supply module. Use caution
when changing voltage potential within a node. All modules following the
supply module will be powered at the new potential. The following table
shows the voltage rating for the supply module.

Technical Data;

[tem-No.: 750-612

Voltage AC/DCO0O-230V

Current via contacts max. DC 10 A

Operating temperature 0°C..+55°C

Wire connection CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,

8 —9 mm Stripped length

Dimensions (mm) WxHXxL 12 x 64 x 100, (from upper edge of carrier rail)

Modular 1/O System mﬁﬂ@
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Supply modules 750-613

4.6.1.1.6

Supply modules

(DC 24V with DC-DC converter) 750-613

Status voltage supply
-Power jumper contacts
-System

Data contacts
Supply

24V

ov

Supply via power
jumper contacts
24V

oV

4

750-613

Technical description

Power jumper contacts

The supply module feeds field power through the power jumper contacts.

Maximum current supply to all connected modulesis 10 A.

Should more current be needed, additional supply modules may be added in

the assembly.

The 750-613 supplies voltage to the field side and the internal data bus. It can
supply 2A max to the internal data bus. If the sum of the internal data bus cur-
rent consumption exceeds 2 A, an additional supply module must be added.

Make sure the proper voltage is applied to the supply module. The following
table shows the voltage rating for the supply module.

Technical Data:

Item-No.:

750-613

Voltage

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

Current via contacts

max. DC 10 A

Current viainterna data bus

max. 2 A

Operating temperature

0°C..+55°C

Wire connection

CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXxL

12 x 64* x 100, (*from upper edge of carrier rail)

waco'
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4.6.1.1.7 Potential multiplication modules

750-614

Technical description

1)
00

750-614

Data contacts

wl— 0-230V

—P Power jumper contacts

The potential multiplication module allows additional + and - voltage connec-
tion points (up to 4 additional). This eliminates the need for external terminal

blocks.

Technical Data;

Operating temperature

[tem-No.: 750-614

Voltage AC/DC 24V -230V

Current via contacts max. 10 A
0°C..+55°C

Wire connection

CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXxL

12 x 64 x 100, (from upper edge of carrier rail)

Modular 1/O System
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Separation modules 750-616

4.6.1.1.8 Separation modules

750-616

a[=ty

Data

U

750-616/
030-000

e

contacts

I/O modules and variations

Item-No.: Description Name

750-616 Separation modules Separation modules

750-616/030-000 Separation modules Separation modules
"24V DC/230V AC" "24V DC/230V AC"

Technical description

This module allows increased air- and creepage distances between different
field voltages within a node.

There are two different separation modules. The 750-616 module does not
have printing. The 750-616/030-000 has"24 V DC /230 V AC" printed on the

front.

Technical Data:

Item-No.: 750-616,
616/030-000

Dimensions (mm) WxHXL

12 x 64* x 100 (*from upper edge of carrier rail)

waco'
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Binary spacer modules 750-622

4.6.1.1.9 Binary spacer modules

750-622
[13014]
Operating mode O% T Data width
Input/ =) O[5
output ]:[]:D > Data contacts
| J I
COj
n Supply via power
. . jumper contacts
08— v
BE ]
[ |
- 0V
— L
750-622
—P Power jumper contacts

Technical description

The binary spacer module reserves digital addresses in the WA GO buscoupler.

The number of inputs or outputs can be selected by two DIP switches. 2, 4, 6
or 8 hits are possible (1, 2, 3 or 4-channel modules). A third DIP Switch se-
lects inputs or outputs.

The configuration isindicated by means of 3 LEDs, which are lit, even if there
is no voltage applied.

The binary spacer module also works as a 24 V supply module. Power must be
connected to supply the modules following the binary spacer.

wAaco
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Binary spacer modules 750-622

Technical Data:

Item-No.: 750-622
Number of in- or outputs 2,4,60r8
Nomina voltage DC5V internd
Input current (internal) 10 mA max.
Voltage (field side) DC 24 V (-15%/+20%)
Current via power jumper con- 10 A max.

tacts

Input current (field side)

Isolation

500 V System/power supply

Internal Bit width

2,4,60r8

Configuration

none, or via software with the consent of WAGO

Operating temperature

0°C....+55°C

Wire connection

CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXL

12 x 64* x 100 (*from upper edge of carrier rail)

The DIP switches and LEDs are used as follows. When the switch is OFF the
LED isaso OFF (dark LED symbol). When the switch is ON the LED ligh-

tens (light LED symboal).

X X Don't care ‘ |
OFF Inputs 0®
ON Outputs @ D
OFF | OFF | 2Bit(x2Bit) (i
ON OFF | 4Bit(2x2Bit) D@
OFF ON | 6Bit(x2Bi) | @)
ON ON | 8Bit(4x 2Bit) DO

o
Z

(8] ) (
) (|
1) (|

N O Tl B
XD C P INY O ¢

6 Binary Outputs (3x 2 Channel output modules)

4 Binary Inputs (2x 2 Channel input modules)

waco'
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4.7 Terminal blocks for encoder and resolvers

750-630 (SSI transmitter interface 24Bit, 125kHz)
page 230

750-631 (Incremental encoder interface)
page 233

Modular 1/O System Illﬂllsl:l
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SSI| transmitter interface 750-630

47.1.1.1 SSltransmitter interface

750-630

Status  e——p

750-630

Data contacts

]

]

D

]
—— D
I

24V

oV

-CL

Power jumper contacts

/O modules and variations

Item-No.: Description Name
750-630 SSI transmitter interface 24Bit, 125kHz SSI/ 24BIT/ 125KHZ/
Gray code, alternative data format GRAY CODE

750-630/000-001

SSI transmitter interface 24Bit, 125kHz
Binary code, alternative dataformat

SSI/ 24BIT/ 125KHZ/ BIN

750-630/000-006

SSI transmitter interface 24Bit, 250kHz

Gray code, alternative data format

SSI/ 24BIT/ 250KHZ/
GRAY CODE

Technical descr

iption

Thistechnical description isonly valid for hardware and software versions X
X X X 2B 0 2----. The product series number is printed on the right side of the

module.

The operational mode of the module is factory preset to a 24 bit absolute en-
coder Gray code signal transmitted at 125kHz.

The following description is preliminary and is applicable to the factory confi-

guration.

The SSI Interface can operate with all WAGO-1/0-SY STEM bus-couplers
(except for the economy type).

waco'
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SSI transmitter interface 750-630

Technical Data:

[tem-No.: 750-630 750-630/000- | 750-630/000-
001 006

Encoder connections Data Input: D+; D-; Clock output: Cl+; Cl-

current consumption (internal) 85 mA typ.

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

Sensor power supply DC 24V via power jJumper contacts

Baud rate max. 1 MHz

Data field width 32 Bit

Signal output (clock) Differential signal (RS 422)

Signal input (positional) Differential signal (RS 422)

Output data format Gray code/ Dua code

Internal bit width 1 x 32BitData, 1 x 8Bit control/status

Configuration none, or via software with the consent of WAGO

Isolation 500 V system/ power supply

Operating temperature 0°C....+55°C

Wire connection CAGE CLAMP"; 0.08 mm” - 2.5 mm?, AWG 28 — 14,

8 — 9 mm Stripped length
Dimensions (mm) WxHXL 12 x 64* x 100 (*from upper edge of carrier rail)
Presetting 125 kHz 125 kHz 250 kHz
Gray code Binary Gray code
24 Bit Data 24 Bit Data 24 Bit Data

Terminal Configuration:

I nput Type Function
Signal D+ and | Input, R422 Positional data from encoder, Gray code
Signal D-
Signal Cl+ and | Output, RS422 Clock signal output for communications interface
Signal CL-
+24V Input 24V DC supply voltage to module, field connection.
ov Input 0V DC supply voltage return to module, field connection.

The use of this module in conjunction with a SSI encoder provides direct po-
sitional information rather than the type of data resulting from incremental ty-
pe encoders.

Absolute encoders are comprised of several data disks to generate a data word
which is unique through out the 360 degrees of rotation. The dataformat isa
modified binary pattern in either Gray code or Dual code.

Modular 1/O System mﬂﬂ
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SSI| transmitter interface 750-630

The resolution of the sensor depends upon the configuration of the sensor and
the physical number of revolutionsin the motion profile. Since the basis of the
encoder isto provide absolute positional information, which is based upon a
mechanical configuration limited to one revolution or less, the maximum re-
solution of this module is 24 hit.

The frequency of the data signal input to the SSI module is maintained at 125
kHz.

Listed below are the recommended cable lengths for the various clock signal
Baud rates

Baud rate max. Cable length
100 kHz 400 m
125 kHz 300 m
200 kHz 200 m
300 kHz 100 m
400 kHz 50 m

Attention

For the process data configuration of these bus modules please refer to chapter
"Process data architecture for MODBUS/TCP" in the process image descripti-
on of the corresponding coupler/controller.

Modular /0O System
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Incremental-encoder-interface 750-631

4.7.1.1.2 Incremental encoder interface

750-631
O v
[1alite] [s1{e]
é A Latch
B Gate

ov
5V

>l >

24V

W W

ov

oro

Latch
Gate

I/O modules and variations

[tem-No.: Description Name

750-631 Incremental encoder-interface Increment. Enc.
4 times sampling

750-631/000-001 | Incremental encoder-interface Increment. Enc./Single Interpret,
1 time sampling

Technical description

Attention
The description that isin the I/O ring binder data pages (888-543/020-101
dated 4/96) is not correct.

This technical description isonly valid for hardware and software versions X
XXX2B

0 1----. The product series number is printed on the right side of the module.
The described operational mode is 4 times or quadrature sampling.

The following description is preliminary and is applicable to the factory confi-
guration.

The Quadrature Encoder Interface can operate with all WAGO-1/O-SY STEM
buscouplers (except for the economy type).

Modular I/O System wWAGO
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Incremental-encoder interface 750-631

Technical Data:

Item-No.: 750-631 750-631/000-001
Encoder connections A, A (inv), B, B (inv), C, C (inv)

current consumption (internal) 25 mA

Sensor supply Voltage DC5V

Dataword 16 Bit Binary

M aximum Frequency 1 MHz

Quadraturdecoder 1-2-4 times sampling
Data Latch word 16 Bit
Commands read, reset, start
Supply Voltage DC24V (- 15%/ + 20 %)

Input current (internal)

85 mA typ. without sensor

Sensor output current

300 mA max.

Internal bit width

1 x 32 Bit Data, 1 x 8 Bit control/status

Configuration none, or via software with the consent of WAGO

Operating temperature 0°C..+55°C

Wire connection CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,

8 — 9 mm Stripped length

Dimensions (mm) WxHXxL 24 x 64* x 100 (*from upper edge of carrier rail)

Default configuration 4 times sampling 1 times sampling

Operational Characteristics:

The quadrature encoder interface accepts up to two input signals for the coun-
ting increment. The index pulse may aso be considered should the control
configuration require it. There is also a Latch and Gate input available on the
module for added functionality.

The quadrature encoder provides two signals that are shifted 90 degrees from
each other, signals A and B. In order to achieve a better common mode noise
rejection ratio, the output signals from the encoder are transmitted viaa diffe-
rential signal. Their complement signals, A(inv.) and B(inv.) are also trans-
mitted. A directional determination may be made by which signal leads. If the
A signal leads, the direction is considered to be forward. If the B signal |eads,
the direction is considered to be reverse.

By exchanging the A and A(inv.) the phase relationship will be changed by
180 degrees, thus allowing the direction to be preset viathe wiring configura-
tion.

Modular /0O System
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Most quadrature encoders have an Index signal, or Z rev, aswell asthe incre-
mental signal. Thissignal provides one pulse per revolution with a duration
equal to an incremental pulse.

The inputs to the quadrature encoder module must be supplied from an en-
coder with Line Driver Outputs for proper operation. The 5 Volt DC output
may be used to power the encoder. The 24 Volt DC input supply must be pro-
vided from an external power supply.

The Gate and Latch inputs are 24 Volt DC.

Module Inputs and Outputs:

I nput Type Function
Signal A and Input, TTL Incremental pulse signals for channel A
Signal -A
Signal B and Input, TTL Incremental pulse signals for channel B
Signal -B
Signal C and Input, TTL Index pulse signals
Signal -C
Shield Input Shield connection for encoder wiring
Sensor OV Output Supply return for encoder supply
Sensor +5V Output 5Volt DC supply for encoder
+24V Input 24 Volt DC supply, field connection
ov Input Supply return, field connection
Gate Input, 24V 24 Volt DC input for gate signal
Latch Input, 24V 24 Volt DCinput for Latch signal

The Input Gate stops the counter. Only 0 V or an open connection will initiali-
ze the counter.

24\ stops the counting process.

The input Latch controls the writing of the actual counter value into the Latch
register. Thisinput is activated by the control bit EN_LATEXT ("1").
EN_LACT hasto be deactivated ("0"). The first changefrom 0V to 24V at
the Latch input writes the actual counter value into the Latch register.

The control byte has the following bits:

Bit 7 | Bit 6 Bit 5 Bit4 | Bit3 Bit 2 Bit 1 Bit O
0 X | CFAST_M X X CNT_SET | EN_LATEXT | EN_LATC
0 X Operating X X Counter set Release Latch Release
mode Index Pulse

Please note Bit 7 isareserved bit and must always be set to 0. It isresponsible
for register communication which is not described in this chapter.

Modular 1/O System mﬂﬂ
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Bit Function
CFAST_M Fast mode operation. Only the counter module function will be operable. All
other control bits will be ignored.
CNT_SET The counter module will be preset to a count value with arising edge.

EN_LATEXT |0 =Theexternal latch input is deactivated.

0to 1=The module will latch in the counter data on the first rising edge.
Other changes have no effect.

EN_LACT 0  =Latching datawith the Index pulseis deactivated.

0to 1=The Index pulse will latch in the counter data on the first rising edge.
Other changes have no effect.

The status byte contains the information as listed below.

Bit7 |Bit6 | Bit5 Bit4 Bit3 Bit2 Bitl Bit0
0 X X OVER- UNDER- | CNTSET_ACC | LATEXT_VAL | LATC_VAL
FLOW FLOW
0 | x | x | Counter Counter Counter Set External Latch Latch Data
Overflow | Underflow | Acknowledge | Acknowledge Set
Bit Function

OVERFLOW The Overflow bit will be set if the counter value rolls over from 65535 to
0. Thisbit will automatically be reset if the counter passes through more
than one third of the count range, 21845 to 21846, or if an Underflow
occurs.

UNDERFLOW | The Underflow bit will be set if the counter value rolls back from 65535 to
0. Thisbit will automatically be reset if the counter passes through more
than two thirds of the count range, 43690 to 43689, or if an Overflow
occurs.

CNTSET_ACC | The Counter Set Acknowledge bit is set when avalid counter valueis
preset to the module.

LATEXT_VAL | TheLatch External Valid Acknowledge bit is set when a counter valueis
latched into the module via the Latch input.

LACT_VAL The Latch Index Pulse Valid Acknowledge bit is set when a counter value
islatched into the module via the Index pulse.

It ispossibleto processand/or check the actions listed below via the con-
trol and status bits

Extending the 16 bit counting range:

Theinternal counting range is 16 bits or a maximum value of 65535. Should
the application require an extended count range the |ocation-difference-
integration method may be employed. This method uses the control system to
store the encoder module value. Any new encoder value will have the pre-
viously stored encoder value subtracted from it. This value will then be added
to an accumulated register value. It is assumed that the encoder value diffe-
rence of the two encoder valuesis smaller than 16 bits therefore overflows
need not be considered.

Another method cal cul ates the extended encoder range via the underflow and
overflow status bits. The encoder valueis either added or subtracted to the ac-
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cumulation register depending upon the status of the overflow or underflow
bits.

Setting Counter Position:
The counter can be preset with the CNT_SET bit.

The desired preset is loaded into the data register and the CNT_SET bit is set
from0Oto 1. The CNTSET_ACC bit will be set to 1 when the preset valueis
loaded into the count register.

Maintaining the Present Counter Position:

The encoder present value may be maintained or latched viathe external Latch
input. First the external latch must be enabled viathe EN_LATEXT bit. Once
the input is enabled, the data will be latched into the counter module upon a0
to 1 transition. Upon completion of the latch process the external latch valid
bit LATEXT_VAL will be set to 1.

Maintaining a Reference Point:

The storage of a present counter value may also accomplished via the Index
pulse from the encoder. First the index latch enable bit must be set,
EN_LACT, to avalue 1. The encoder present value will be latched upon the
low to high transition of the Index input. Upon completion of the data latch
process the Index Latch Valid bit, LACT_VAL will be set to 1.

iii Attention
For the process data configuration of these bus modules please refer to chapter
"Process data architecture for MODBUS/TCP" in the process image descripti-
on of the corresponding coupler/controller.
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Special terminal blocks - Review

4.8 Special terminal blocks

750-650 (RS232 C9600, n, 8, 1)

page 239

750-651 (TTY-, 20 mA Current Loop)
page 245

750-653 (R$A485 Interface)
page 251

750-654 (Data exchange module)
page 257
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481.1.1 RS232C Interface
750-650

FUNcCtion e
TXD =

TXD =

RTS

Common
(ground)

Shield
(screen)

RxD
Data contacts

RxD

CTS

Common
(ground)

Shield
(screen)

I/O modules and variations

Item-No.:

Description

Name

750-650

RS 232 C Interface 9600,n,8,1

RS 232 C/ 9600/ N/ 8/ 1

750-650/000-001

RS 232 C Interface 9600,n,8,1
5 Byte

RS 232 C/ 9600/ N/ 8/ 1/ 5BYTE

Technical description

This technical description isonly valid for hardware and software versions X
X X X 2 C 0 3----. The product series number is printed on the right side of the

module.

The following description is preliminary and is applicable to the factory preset

configuration.

Many other operational modes are possible (please contact WAGO for the cor-
responding settings).

The interface module can operate with al WAGO-1/0O-SY STEM buscouplers
(except for the economy type).
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RS232C interface 750-650

Technical Data:

Item-No.:

750-650,
750-650/000-001

Transmission channel

2(1/1), T x D and R x D, full duplex

Transmission rate

1200 - 19200 Baud

Bit skew <3%

Bit transmission -

Resistance -

Current consumption (internal) 50 mA max.
Transmission length max. 15 m RS 232 cable
Input buffer 128 Byte

Output buffer 16 Byte

Voltage supply viainternal system supply
Isolation 500 V System/power supply

Internal bit width

1 x 40 Bit, 1 x 8 Bit control/status

Configuration

none, or via software with the consent of WAGO

Operating temperature

0°C..+55°C

Wire connection

CAGE CLAMP”; 0.08 mm? - 2.5 mm? AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXL

12 x 64* x 100 (*from upper edge of carrier rail)

Presetting:
Baud rate
Internal bit width

9600 Baud
1 x 24 Bit in/out, 1 x 8 Bit Control/Status

Description of RS 232:

The interface module is designed to operate with all WAGO 1/O fieldbus cou-
plers. The seria interface module allows the connection of RS 232-Interface
devicesto the WAGO I/O SY STEM. The RS 232 Interface module can provi-
de gateways within the fieldbus protocol. This allows serial equipment such as
printers, barcode readers, and linksto local operator interfacesto communicate
directly by the fieldbus protocol with the PLC or PC Master.

This module does not support a higher level protocol. Communication is made
completely transparent to the fieldbus allowing flexibility in further applica-
tions of the serial interface module. The communication protocols are configu-
red at the Master PLC or PC.

The 128 byte input buffer provides for high rates of data transmission. When
using slower transmission speeds, you can collect the received data with lower
priority without loosing data.

The 16 byte output buffer provides for faster transmission of larger data
strings.
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CE Attention
The data transmission takes place at 9,600 baud (default value). 1 start bit, 8
data bits and 1 stop bit will be transmitted. No parity is available. The user
controls data viathe RTS and CTS signals. These signals are generated in the
modul e depending on the loading status of the buffers. These controls can be
deactivated by means of an external jumper. RTS and CTS are to be connec-
ted.

Attention

/ i \ For testing purposes the Windows terminal emulation £ Teminal can be used. A
cable with a 9- pole sub-D socket isrequired. Pin 5 is connected to input
"common"”. Pin 2 is connected to TXD and Pin 3to RxD. RTS and CTS of the
module are connected. A hardwarehandshake between the terminal emulation
and the PLC is not possible.

Organization of thein- and output data:

The module is a combined analog input and output module with 2 x 16 bit in-
put and output data. The transfer of the data to be transmitted and the received
datais made via 3 output and 3 input bytes. One control byte and one status
byte are used to control the floating data.

Requests are indicated by a change of abit. An assigned bit indicates executi-
on by adopting the value of the request bit.

Up to 3 characters which have been received viainterface can be stored in the
input bytes 0 to 2. The output bytes will contain the characters to be sent.

The control byte consists of the following bits:

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
0 OL 2 OoL1 OoLo 0 IR RA TR
Constant | Frames availablein output area | Constant | Initialization | Receive | Transmit
value OL2isawaysO, value request acknow- request
should i.e.OL2,0L1,0L0=0,1,1 should ledge

aways |3 characters should be sent and put| AW&'s
be 0. into the outpui. be 0.

The status byte has the following bits:

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
0 IL2 IL1 10 BUF_F 1A RR TA
Constant| Framesavailableininput area Input | Initidlization | Receive | Transmit
value IL2 isawaysO. buffer is | acknowledge | request | acknow-
should i.eIL2,IL1,1L0=0,1,0 full. ledge
aways | 2 characterswere received and
be 0. resideininput 0 and input 1.

The PLC/PC is able to control transmission and reception of data by means of
the control byte and the status byte.

Modular 1/O System mﬂﬂ
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RS232C interface 750-650

Initialization of the module:

set IR bit in the control byteto "1"

transmit/receive functions are blocked

output/input buffers are erased

serial interface module will load its configuration data

Transmitting data:

TR£TA: put characters into output bytes O to 2
amount of charactersis specified in OLO to OL2
TRisinverted and read out

characters are put into output buffer if TR=TA

Recelving data:

RR#RA: datain input bytes 0 to 2 characters are available
amount of charactersis specified in ILOto IL2
charactersin ILO to IL2 are read out

RA isinverted and read out

all characters are read when RR=RA

The transmitting and receiving of data can be done simultaneously. The initia-
lization request has priority and will stop transmitting and receiving of data
immediately.

/'\ Attention

Resetting the initialization bit can be performed with the following message.

Message: input buffer full (Bit 3)
Input buffer isfull. Datawhich is being currently received is now lost.
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An example:
The moduleisinitialized.

- Theinitiaization bit in the control byte is set.

Output byte 0 Control byte Output byte 2 Output byte 1
0x00 0000.0100 0x00 0x00

- After the initialization has been executed, the status byte will give back

000.0100.
I nput Status byte I nput I nput
byte O Byte 2 byte 1
XX OXXX. XO0XX XX XX Moduleis still being reset.
XX OXXX.X1IXX XX XX Initialization completed.

Sending of the data string "Hello” in ASCII code:

-Thefirst 3 characters and the buffer length of 3 are transmitted.

Output | Control byte | Output | Output
byte O byte 2 byte 1

‘H (0 x 48) 0011.0000 ‘' (0x6C) | ‘€ (0x60) Entering data to module

-The transmission request bit (TR) isinverted.

Output | Control byte | Output | Output
byte O byte 2 byte 1
‘H 0011.0001 ‘o ‘e Send Data

-Assoon as TR=TA, therest of the data can be sent.

I nput Status byte I nput I nput
byte O Byte 2 byte 1
XX OXXX.XXXO0 XX XX The datais still being trans-
ferred.
XX OXXX.XXX1 XX XX Datatransfer completed.

-The last 2 characters and the buffer length of 2 are transmitted.

Output byte 0 Control byte Output byte 2 Output byte 1
‘o 0010.0001 XX ‘0’ (0x 6F)

-The transmission request bit (TR) isinverted.

Output byte 0 Control byte Output byte 2 Output byte 1
‘o 0010.0000 XX ‘0
- Assoon as TA = TR, the data has been transferred to the output buffer.

Modular 1/O System mﬂﬂ
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Input | Statusbyte Input nput

byte0 byte2 bytel
XX OXXX.XXX1 XX XX The datais still being transferred.
XX OXXX.XXX0 XX XX Data transfer completed.

Receiving the character chain "WAGO”
-As soon as RAZRR, the input bytes contain data.

Output byte0 Control byte Output byte 2 Output byte 1
XX OXXX.000X XX XX
Input | Statusbyte | Input nput
byte0 byte2 bytel
XX OXXX.0X0X XX XX No received data available.
‘W 0011.0X1X ‘G ‘A Theinformation isin the input
bytes.

-After the 3 characters have been processed, RA isinverted.

Output Control Output | Output
byte 0 byte byte 2 byte 1

XX OXXX.001X XX XX Command to read from input
buffer

-If RAZRR, the receiving of additional characterswill continue.

Input | Statusbyte | Input nput
byte 0 byte 2 byte 1
XX OXXX.0X1X XX XX No received data available.
‘O 0001.0X0X XX XX The information isin the input
bytes.
-After the characters have been processed, RA isinverted.
Output byte0 Control byte Output byte2 Output bytel
XX 0X X X.000X XX XX

Attention

0 x 23 isahexadecimal value

0101.1001 isabinary value

An X indicates that this particular value has no importance.
XX indicates that the whole value has no importance.

Attention

For the process data configuration of these bus modules please refer to chapter
"Process data architecture for MODBUS/TCP" in the process image descripti-
on of the corresponding coupler/controller.
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4.8.1.1.2 TTY Interface - 20mA Current Loop

750

-651

Function —ee——pp
TxD >

[T

A

750-651

TR

Technical description

RxD
Data contacts
TxD
TxD

RxD
RxD

Receiver

A A

A A

This technical description isonly valid for hardware and software versions X
X X X 2 C 0 3----. The product series number is printed on the right side of the

module.

The following description is preliminary and is applicable to the factory preset

configuration.

Many other operational modes are possible (please contact WAGO for the cor-

responding settings).

The interface modul e can operate with al WAGO-1/0O-SY STEM buscouplers
(except for the economy type).
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Technical Data:

Item-No.:

750-651

Transmission channel

2(1/1), T x D and R x D, full duplex

Transmission rate

1200 - 19200 Baud

Bit skew

Bit transmission

2 x 20 mA passive

Resistance

<500 Q

Current consumption (internal)

50 mA max.

Transmission length

max. 1000 m twisted pair

Input buffer 128 Byte

Output buffer 16 Byte

Voltage supply viainternal system supply
Isolation 500V System/power supply

Internal bit width

1 x 40 Bit, 1 x 8 Bit control/status

Configuration

none, or via software with the consent of WAGO

Operating temperature

0°C..+55°C

Wire connection

CAGE CLAMP”; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 —9 mm Stripped length

Dimensions (mm) WxHXxL

12 x 64* x 100 (*from upper edge of carrier rail)

Presetting:
Baud rate
Internal bit width

9600 Baud
1 x 24 Bit in/out, 1 x 8 Bit control/status

Description TTY:

The TTY interface module allows the connection of TTY -Interface devicesto
the WAGO I/O SYSTEM. The TTY Interface module can provide gateways
within the fieldbus protocol. This allows serial equipment such as printers,

barcode readers, and links to local operator interfaces to communicate directly
by the fieldbus protocol with the PLC or PC Master.

This module does not support ahigher level protocol. Communication is ma-
de completely transparent to the fieldbus allowing flexibility in further appli-
cations of the seria interface module. The communication protocols are confi-
gured at the Master PLC or PC.

The 128 byte input buffer provides for high rates of data transmission. When
using slower transmission speeds, you can collect the received data with lower
priority without loosing data.

The 16 byte output buffer provides for faster transmission of larger data
strings.
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Attention

The data transmission takes place at 9600 baud (default value). 1 start bit, 8
data bits and 1 stop bit will be transmitted. No parity is available. The drivers
are high impedence. The control of datais made by the user software.

>

Attention

TheTTY Interfaceis passive in sending and receiving, thus having no current
sources. For data conversion, an active partner is needed or an additional cur-
rent source has to be connected.

>

Current source
20 mA

-n

Current source
20 mA

w_[{“*L
= INEY

Current source

Receiver
with current source

L

Transmitter with
current source

iy
P |
—| 1
vt :I

Receiver

RS

4

20 mA

|- - ‘L
o] Transmitter
] DE | Dk

Point to point connection Point to point connection with passive Bus connection with a current source
with active subscribers subscriber and additional current sources and a passive subscriber

Transmitter

Z

-

Organization of theinput and output data:

The module is a combination of an analog input and output module with 2 x
16 bit input and output data. The transfer of the data to be transmitted and the
received datais made via 3 output and 3 input bytes. One control byte and one
status byte are used to control the floating data.

Requests are indicated by a bit change of state. An assigned bit indicates exe-
cution by adopting the value of the request bit.

Up to 3 characters which have been received viainterface can be stored in the
input bytes 0 to 2. The output bytes will contain the characters to be sent.

The control byte consists of the following bits:

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 OL 2 OoL1 OoLo 0 IR RA TR
Constant | Framesavailablein output area | Constant |Initialization| Receive | Transmit
value OL2isaways0, value request | acknow- | request
should i.e.OL2,0L1,0L0=0,1,1 should ledge
awaysbe | 3 characters should be sent and | AWaysbe
0. put into the output. 0.
®
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The status byte consists of the following bits:

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
0 IL2 IL1 110 BUF_F 1A RR TA
Congtant | ramesavailableininput arealL2ig Input |Initialization| Receive |Transmit
value should always 0. bufferis | acknow- request | acknow-
aways be 0. i.e1L2, I1L1,1L0=0,1,0 full. ledge ledge
2 characters were received and
reside in input O and input 1.

The PLC is able to control transmission and reception of data by means of the
control byte and the status byte.

Initialization of the module:

* setIR bitin the control byteto "1"

» transmit/receive functions are blocked

e output/input buffers are erased

» serid interface module will load its configuration data

Transmitting data:

e TR#£TA: put charactersinto output bytes 0 to 2
* amount of charactersis specified in OLO to OL2
* TRisinverted and read out

e charactersare put into output buffer if TR=TA

Recelving data:

* RR#RA: input bytes 0 to 2 characters are available
* amount of charactersis specified in ILOto IL2

» charactersin ILOto IL2 areread out

* RAisinverted and read out

o al characters are read when RR=RA

The transmitting and receiving of data can be done simultaneously. The initia-
lization request has prioirity and will stop the transmitting and receiving of
dataimmediately.

/'\ Attention
. Resetting the initiaization bit can be performed with the following message.

Message: input buffer full (Bit 3)
Input buffer isfull. Datawhich is being currently received is now lost.

/[ ] Modular 1/O System
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An example:

The moduleisinitialized.

- Theinitiaization bit in the control byte is set.

Output byte 0

Control byte

Output byte 2

Output byte 1

0x00

0000.0100

0x00

0x00

- After the initialization has been executed, the status byte will give back

000.0100.
Input | Statusbyte | Input I nput
byte O byte 2 byte 1
XX OXXX.X0XX XX XX Module is still being reset.
XX OXXX.X1IXX XX XX Initialization completed.

Sending of the data string "Hello” in ASCII code:

-Thefirst 3 characters and the buffer length of 3 are transmitted.

Output Control Output | Output
byte O byte byte 2 byte 1
‘H (Ox 0011.0000 ‘' (0x6C) | ‘€ (0x60) Entering data to module

-The transmission request bit (TR) isinverted.

Output Control Output | Output
byte 0 byte byte 2 byte 1
‘H 0011.0001 ‘o ‘e Send Data

-Assoon as TR=TA, the rest of the data can be sent

Input | Statusbyte [nput Input

byte 0 byte 2 byte 1
XX OXXX.XXX0 XX XX The datais still being transferred.
XX OXXX.XXX1 XX XX Data transfer completed.

-The last 2 characters and the buffer length of 2 are transmitted.

Output byte 0

Control byte

Output byte 2

Output byte 1

0010.0001

XX

‘0’ (Ox 6F)

-The transmission request bit (TR) isinverted.

Output byte 0

Control byte

Output byte 2

Output byte 1

0010.0000

XX

‘o
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- Assoon as TA = TR, the data has been transferred to the output buffer.

Input | Statusbyte | Input Input

byte0 byte2 bytel
XX OXXX.XXX1 XX XX The datais still being transferred.
XX OXXX.XXX0 XX XX Data transfer completed.

Receiving the character chain "WAGO”
-As soon as RAZRR, the input bytes contain data.

Output byte0

Control byte

Output byte 2

Output byte 1

XX OXXX.000X XX XX
Input Status Input Input
byte0 byte byte2 bytel
XX OXXX.0X0X XX XX No received data available.
‘W’ 0011.0X1X ‘G ‘A Theinformation isin the input
bytes.
-After the 3 characters have been processed, RA isinverted.
Output Control | Output | Output
byte 0 byte byte 2 byte 1
XX OXXX.001X XX XX Command to read from input buf-
fer
-If RAZRR, the receiving of additional characterswill continue.
Input Status Input Input
byte 0 byte byte 2 byte 1
XX OXXX.0X1X XX XX No received data available.
‘o 0001.0X0X XX XX The information isin the input

bytes.

-After the characters have been processed, RA isinverted.

Output byte0

Control byte

Output byte2

Output bytel

XX

O0XXX.000X

XX XX

Attention

0 x 23 isahexadecimal value
0101.1001 isabinary value
An X indicates that this particular value has no importance.
XX indicates that the whole value has no importance.

Attention

For the process data configuration of these bus modules please refer to chapter
"Process data architecture for MODBUS/TCP" in the process image descripti-
on of the corresponding coupler/controller.
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4.8.1.1.3 RS485C Interface

750-653

Function
TxD

TxD

RxD

Common
(ground)

Shield
(screen)

.%%

)

(O
O O RxD

]

=
il
T

Data contacts

T

) i

Common
(ground)

Shield
(screen)

750-653

Technical description

Thistechnical description isonly valid for hardware and software versions X
X X X 2 C 0 3----. The product series number is printed on the right side of the

module.

The following description is preliminary and is applicable to the factory preset
configuration.

Many other operational modes are possible (please contact WAGO for the cor-
responding settings).

The interface module can operate with all WAGO-1/0O-SY STEM buscouplers
(except for the economy type).

Modular 1/O System
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RS485C interface 750-653

Technical Data:

Item-No.:

750-653

Transmission channel

1TxD /1 RxD, full/ half duplex

Transmission rate

1200 - 19200 Baud

Bit skew

Bit transmission

Acc. to |SO 8482/ DIN 66259 T 4

Resistance

Input current (internal)

50 mA max.

Transmission length

max. 500 m twisted pair

Input buffer 128 Byte

Output buffer 16 Byte

Voltage supply viainternal system supply
Isolation 500 V System/power supply

Internal bit width

1 x 40 Bit, 1 x 8 Bit control/status

Configuration

none, or via software with the consent of WAGO

Operating temperature

0°C..+55°C

Wire connection

CAGE CLAMP"; 0.08 mm? - 2.5 mm?, AWG 28 — 14,
8 — 9 mm Stripped length

Dimensions (mm) WxHXxL

12 x 64* x 100 (*from upper edge of carrier rail)

Presetting:
Baud rate
Internal bit width

9600 Baud
1 x 24 Bit infout, 1 x 8 Bit control/status

Description RS 485:

The interface module is designed to operate with all WAGO 1/O fieldbus cou-
plers. The serial interface module alows the connection of RS485 or RS488-
Interface devices to the WAGO /O SY STEM. The RS485/RS488 Interface
module can provide gateways within the fieldbus protocol. This allows serial
equipment such as printers, barcode readers, and links to local operator inter-
faces to communicate directly by the fieldbus protocol with the PLC or PC

Master.

This module does not support a higher level protocol. Communication is made
completely transparent to the fieldbus allowing flexibility in further applica-
tions of the serial interface module. The communication protocols are configu-

red at the Master PLC or PC.

The 128 byte input buffer provides for high rates of data transmission. When
using slower transmission speeds, you can collect the received data with less

priority without loosing data.

Modular /0O System
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The 16 byte output buffer provides for faster transmission of larger data
strings.

Attention

The data transmission takes place at 9,600 baud (default value). 1 start bit, 8
data bits and 1 stop bit will be transmitted. No parity is available. The drivers
are high impedence. The control of datais made by the user software.

>

Attention

The interface module can be used for bus connections as well as for point to
point connections. With bus connections, modules that are not connected to
the power supply can also be wired. They do not disturb the bus connection.

>

receiver
O;OE ::j> termination termination
| |:.:| : T 1% 0
i transmitter Gl
ansmitter and transmitter nd ansmitter and
:Il . :JQ —t E receiver receiver [ receiver
) % : % E
555555

point to point connedion bus connedion

Organization of theinput and output data:

The module is a combination of analog input and output module with 2 x 16
bit input and output data. The transfer of the data to be transmitted and the re-
ceived datais made via 3 output and 3 input bytes. One control byte and one
status byte are used to control the floating data.

Requests are indicated by a bit change of state. An assigned bit indicates exe-
cution by adopting the value of the request bit.

Up to 3 characters which have been received viainterface can be stored in the
input bytes 0 to 2. The output bytes will contain the characters to be sent.

Modular 1/O System Illﬂllsl:l
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The control byte consists of the following bits:

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 oL 2 OL1 OoL0 0 IR RA TR
Congtant | Framesavailablein output area | Constant |Initialization| Receive |Transmit
value OL2isaways0, value reguest acknow- | request
should i.e.OL2,0L1,0L0=0,1,1 should ledge
Iways be 0.3 characters should be sent and put| aWays be
into the output. 0.
The status byte consists of the following bits:
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 IL2 IL1 110 BUF_F 1A RR TA
Constant |Frames availableininput arealL2is| Inpput |Initialization| Receive | Transmit
value always 0. buffer is acknow- request | acknow-
should i.eIL2IL1,1L0=0,1,0 full. ledge ledge
awaysbe| 2 characters were received and
0. resideininput 0 and input 1.

The PLC is able to control transmission and reception of data by means of the
control byte and the status byte.

Initialization of the module:

* set IR bitin the control byteto "1"

» transmit/receive functions are blocked

e output/input buffers are erased

» serial interface module will load its configuration data

Transmitting data:

* TR#£TA: put charactersinto output bytes O to 2

e amount of charactersis specified in OLO to OL2
* TRisinverted and read out

» characters are put into output buffer if TR=TA

Recelving data:

*  RR#£RA: input bytes 0 to 2 characters are available
e amount of charactersis specifiedin ILOto IL2

e charactersinILOto IL2 are read out

* RAisinverted and read out

o dl characters are read when RR=RA

The transmitting and receiving of data can be done simultaneously. The initia-
lization request has prioirity and will stop transmitting and receiving of data
immediately.

/'\ Attention
. Resetting the initialization bit can be performed with the following message.

Message: input buffer full (Bit 3)
Input buffer isfull. Datawhich is being currently received is now lost.

/[ ] Modular 1/O System
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An example:

The moduleisinitialized.

- Theinitiaization bit in the control byte is set.

Output byte 0

Control byte

Output byte 2

Output byte 1

0x00

0000.0100

0x00

0x00

- After the initialization has been executed, the status byte will give back

000.0100.
Input | Statusbyte I nput I nput
byteO byte 2 byte 1
XX OXXX.XO0XX XX XX Moduleis still being reset.
XX OXXX.X1IXX XX XX Initialization completed.

Sending of the data string "Hello” in ASCII code:

-Thefirst 3 characters and the buffer length of 3 are transmitted.

Out- | Control byte | Output | Output
put byte 2 byte 1
byte 0
‘H (Ox 0011.0000 ‘' (0Ox6C) | ‘€ (0x Entering data to module

-The transmission request bit (TR) isinverted.

Out-
put
byte 0

Control byte

Output
byte 2

Output
byte 1

H’

0011.0001

Send Data

-Assoon as TR=TA, the rest of the data can be sent.

Input | Statusbyte [nput Input

byte 0 byte 2 byte 1
XX OXXX.XXX0 XX XX The datais still being transferred
XX OXXX.XXX1 XX XX Data transfer completed.

-The last 2 characters and the buffer length of 2 are transmitted.

Output byte 0

Control byte

Output byte 2

Output byte 1

0010.0001

XX

‘0’ (Ox 6F)

-The transmission request bit (TR) isinverted.

Output byte 0

Control byte

Output byte 2

Output byte 1

0010.0000

XX

‘o

Modular /0O System
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> P

- Assoon as TA = TR, the data has been transferred to the output buffer..

nput Status Input Input

byte0 byte byte2 | bytel
XX OXXX.XXX1 XX XX The datais still being transferred.
XX OXXX.XXX0 XX XX Data transfer completed.

Receiving the character chain "WAGO”

-As soon as RAZRR, the input bytes contain data.

Output byte0 Control byte Output byte 2 Output byte 1
XX 0X X X.000X XX XX
nput Status Input Input
byteO byte byte2 | bytel
XX OXXX.0X0X XX XX No received data available.
‘W 0011.0X1X ‘G ‘A Theinformation isin the input bytes.

-After the 3 characters have been processed, RA isinverted.

Out- | Control | Output | Output
put byte byte2 | bytel
byte 0
XX OXXX.001X XX XX Command to read from input buffer

-If RAZRR, the receiving of additional characterswill continue.

[ nput Status Input Input
byte O byte byte2 | bytel
XX OXXX.0X1X XX XX No received data available.
el 0001.0X0X XX XX The information isin the input bytes.

-After the characters have been processed, RA isinverted.

Output byte0

Control byte

Output byte2

Output bytel

XX

OXXX.000X

XX

XX

Attention

0 x 23 isahexadecimal value
0101.1001 isabinary value

An X indicates that this particular value has no importance.

XX indicates that the whole value has no importance.

Attention

For the process data configuration of these bus modules please refer to chapter
"Process data architecture for MODBUS/TCP" in the process image descripti-
on of the corresponding coupler/controller.

waco'
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4.8.1.1.4 Data exchange module
750-654

Function e

TXD =P RxD

Data contacts

TXD ——p TxD

RxD

Common
(ground)

Common
(ground)

Shield
(screen)

Shield
(screen)

Technical description

This technical description isonly valid for hardware and software version X X
XX 2CO0O0----. The product series number is printed on the right side of the
module.

The data exchange modul e allows the exchange of data between different
fieldbus systems.

Two modules are acommunication pair that is connected by means of two twi-
sted wire pairs. Each module is part of afieldbus node.

The data exchange is done in full duplex operation, independent of the field-
bus system used. The data of the output process image of the fieldbus coupler
is transmitted to the communication partner. This module then transmits the
datato the input process image of its fieldbus coupler and vice versa.

Factory preset transmission is 32 bits of input data and 32 bits of output data.
Data transfer time for 32 bits of 1/0 is about 5 ms.

The LED “Function” indicates a data exchange with the buscoupler. The status
of the data transmission isindicated by the TxD and RxD LEDs.

The data exchange modul e can operate with all WAGO-1/0-SY STEM
buscouplers (except for the economy type).
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Technical Data:

Item-No.: 750-654

Transmission channel TxD and RxD, full duplex, 2 channels

Transmission rate 62500 Baud

Bit transmission via 2 twisted pair with differential signals

Resistance of cable 120 Q

Input current (internal) 65 mA max.

Transmission length max. 100 m twisted pair

V oltage supply viainterna system

Isolation 500V System/power supply

Internal bit width 1 x 40 Bit in-/output data, 1 x 8 Bit Control/Status

Configuration none, or via software with the consent of WAGO

Operating temperature 0°C..+55°C

Wire connection CAGE CLAMPO; 0.08 mm2 - 2.5 mm2, AWG 28 — 14,
8 —9 mm Stripped length

Dimensions (mm) WxHXxL 12 x 64* x 100 (*from upper edge of carrier rail)

Presetting:

Internal bit width 1 x 32 Bitin/out, 1 x 8 Bit control/status

Description of data exchange module:

The data exchange modul e allows for the exchange of 4 (5) bytes between dif-
ferent fieldbus systems via multiplexing of a serial connection. The delay
which is caused by the multiplexor is < 5ms. The integrated watchdog function
switches all outputsto zero if thereis no valid information for more than 200
ms via the multiplex connection.

The 128 bytes input buffer provides for high rates of data transmission. When
using slower speeds, you can collect the received data with lower priority wi-
thout loosing data.

The 16 byte output buffer provides for faster transmission of larger data
strings.

The data exchange modul e is connected peer-to-peer. For the wiring of the se-
rial multiplex connection the RxD and TxD cables are crossed. The following
illustrations show the peer-to-peer connection and the internal structure of the
data exchange module.

Modular /0O System
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Point to point connection

Input byte 0

lzlels]4a]s]2]1]0

Input byte 1

7lelsalsl2]1]0

Input byte 2

lzlels]a]s]2]1]0

Input byte 3

lzlels]als]2]1]0

Input byte 4

[7lels]4]s]2]1]0

Output byte 0

l7lelslala]2]1]o0

Output byte 1

lzlelslalsl2]1]0

Output byte 2

l7lels]al3]2]1]0

Output byte 3

Internal
control unit

RxD+
RxD-

TxD+
TxD-

z
+
= = 2
o o
= =

ik

l7lelslala]2]1]o0

ih)

L

Output byte 4

Control byte

Status byte

7lelsalal2]1]0

7lelsa]3]2]1]o0

7]els]al3]2]1]0

Organization of theinput and output data:

The module is a combination of a special function input and output module
with 1 x 32 (40) Bit input and output data. The transfer of the datato be
transmitted and the received datais made via 5 input and 5 output Bytes. One
control byte and one status byte are used to control the floating data.
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The control byte consists of the following bits:

Bit 7 Bit | Bit Bit 4 Bit 3 Bit 2 Bit 1 Bit O
6 5
0 X X X X X X X
Constant value
always should Not used
be 0.

The status byte consists of the following bits:

Bit7 Bit |Bit Bit4 Bit3 Bit2 Bitl BitO
6 5

0 X | X RCVT1 RCVT2 CHK OVR PAR

Constant Moduleisin | Therecei- | Checksum | Buffer Parity
value always timeout. verisin error. overflow | error or

should be 0. All output bits | timeout. wrong
aresetto 0 dataina

(watchdog). frame.

The PLC is able to control transmission and reception of data by means of the
control byte and the status byte.

Control of the multiplex connection:

In the process image of the transmitting buscoupler, one Bit is set to "1" for the
wholetime. Aslong asthisBit is"1" in the receiving coupler, further input
Bits can be evaluated. If the Bit is"0" the multiplex connection has been dis-
rupted. The further Bits are also 0 because of the watchdog.

Control of the multiplex connection with acknowledge:

If the transmitting buscoupler gets an acknowledge from the receiving buscou-
pler, the received bit must be transfered as an output bit to the process image.
The transmission is successful aslong asthe Bitis"1".

Handshake:

If aserial data exchange should be made with the data exchange module, the
handshake can be made via "Toggle Bits". Therefore an input bit and an output
bit are reserved. As soon as those bits are different from each other, arequest
from the opposite module is made. As soon as the request is executed the out-
put bit istoggled

Modular /0O System
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5 ETHERNET

ETHERNET is atechnology, which has been proven and established as an ef-
fective means of datatransmission in the field of information technology and
office communication. Within a short time ETHERNET has also made a suc-
cessful breakthrough in the area of private PC networks throughout the world.

This technology was developed in 1972 by Dr. Robert M. Metcalfe, David R.
Boggs, Charles Thacker, Butler W. Lampson, and Xerox (Stanford, Ct.). Stan-
dardization (IEEE 802.3) took place in 1983.

ETHERNET predominantly uses coaxial cables or twisted pair cables as a
transmission medium. Connection to ethernet, often already existing in net-
works, (LAN, Internet) is easy and the data exchange at a transmission rate of
10 Mbit/sisvery fast.

ETHERNET has been equipped with higher level communication software in
addition to standard |[EEE 802.3, i.e. TCP/IP (Transmission Control Protocol /
Internet Protocol) to allow communication between different systems. The
TCP/IP protocol stack offers a high degree of reliability for the transmission of
information.

Inthe ETHERNET TCP/IP fieldbus coupler developed by WAGO, the fol-
lowing application protocols have been implemented on the basis of the
TCP/IP stack:

e aMODBUS/TCP server,
e aBootP client and

* anHTTP server.
These protocols allow the user to create applications (master applications) with
standardized interfaces and transmit process data viaan ETHERNET interface.

Information such as the fieldbus node architecture, network statistics and diag-
nostic information is stored in the fieldbus coupler and can be viewed as
HTML pages viaaweb browser being served from the HTTP server in the
buscoupler (Microsoft Internet-Explorer, Netscape Navigator,...). Through the
WAGO IO Pro 32 software it is possible to create your own webpages and
store them in the coupler for control of the PFC program (thisis for the 750-
842 PFC only.)

The WAGO ETHERNET TCP/IP fieldbus coupler does not require any addi-
tional master components other than a PC with a network card. The fieldbus
coupler can be easily connected to local or global networks using the RJ45
connector. Other networking components such as hubs, switches or repeaters
can also be used. However, to establish the greatest amount of “determinism”
aswitch is recommended.

The use of ETHERNET as afieldbus alows continuous data transmission
between the plant floor and the office. Connection of the ETHERNET TCF/IP
fieldbus coupler to the Internet even enables industrial processing data for all
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Network architecture

types of applicationsto be called up world-wide. This makes site independent
monitoring, visualization, remote maintenance and control of processes possi-
ble WAGO Kontakttechnik GmbH is a member of IAONA Europe, an organi-
zation with the purpose of establishing ETHERNET in automation technol ogy.

5.1 Network architecture — Principles and Regulations

A ssimple ETHERNET network is designed on the basis of one PC with a net-
work card (NI), one connection cable, one ETHERNET fieldbus node and one
24/ DC power supply for the coupler voltage source.

Each fieldbus node consists of an ETHERNET TCP/IP fieldbus cou-
pler/controller, 1/0 modules and an end module. The individual bus modules
are connected to the ETHERNET TCP/IP fieldbus coupler/controller viaan
internal bus when they are snapped onto the carrier rail.

It is possible to connect 64 I/O modules to an ETHERNET TCF/IP fieldbus
coupler/controller.

Sensors and actuators are connected to the digital or analog 1/0 modules on the
field side. These are used for process signal acquisition or signal output to the
process, respectively.

The fieldbus coupler/controller detects all connected 1/0 modules, creating a
local processimage of them. This can consist of a mixed arrangement of ana-
log (data exchange of words) and digital (data exchange of bits) bus modules.

DC 24V
connection
sensor and actuator
connection

fieldbus
connection

Fig. 5-1. Connection principle of afieldbus node for a network architecture

Fieldbus communication between the master application and the fieldbus cou-
pler/controller takes place viathe MODBUS/TCP protocol over ethernet.

MODBUS/TCP maps creates an image of the distributed MODBUS protocol
on ETHERNET TCP/IP. The process data can be read and written via
ETHERNET . There are numerous applications available which aready use
this, such as HMI, SCADA, PLC, Soft PLC.
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5.1.1 Transmission media

General ETHERNET transmission standards

For transmitting data the ETHERNET standard supports numerous technolo-
gies with various parameters of which differ from each other such asi.e.
transmission speed, medium, segment length and type of transmission.

10Baseb Uses a 10 mm 50 Ohm coaxial cable for a 10Mbps baseband signal for distances
of up to 500 min a physical bustopology (often referred to as Thick
ETHERNET).

10Base2 Uses a5 mm 50 Ohm coaxial cable for a 10M bps baseband signal for distances
of up to 185 min aphysical bustopology (often referred to as Thin ETHERNET
or ThinNet).

10Base-T Usesa24 AWG UTP or STP/UTP (twisted pair cable) for a 10M bps baseband
signal for distances up to 100 min aphysical star topology.

10Base-F Uses afiber-optic cable for a 10Mbps baseband signal for distances of up to

4 kmin aphysical star topology.

(There are three subspecifications. 10Base-FL for fiber-optic link, 10Base-FB for|
fiber-optic backbone and 10Base-FP for fiber-optic passive).

Tab. 5-1: ETHERNET transmission standards
The four mediatypes are shown with their IEEE shorthand identifiers. The

|EEE identifiers include three pieces of information. The first item, “10”,
stands for the media

Thethird part of the identifier provides arough indication of segment type or
length. For thick coaxial cable, the“5” indicates a 500 meter maximum length
allowed for individual thick coaxial segments. For thin coaxial cable, the “2”
is rounded up from the 185 meter maximum length for individual thin coaxial
segments. The“T” and “F” stand for ‘twisted pair’ and ‘fiber optic’, and sim-
ply indicate the cable type.

10Base-T

10Base-T Standard is used for the WAGO ETHERNET fieldbus coupler.
This alows for simple and economical network architecture using STP/UTP
cable as the transmission medium.

STPisshielded twisted pair category 5 cables (CAT 5). UTP istwisted pair
without shielding implemented.

Parameter 10BaseT

Medium Twisted-Pair
Signaling technology Baseband

Signaling code Manchester encoding
Bit rate (Mbit / s) 10

Topology Star

Max. segment length (m) 100

Max. packet size (Byte) 1512

Min. packet size (Byte) 64

Tab. 5-2: Important parameters of the 10Base-T ETHERNET standard
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Wiring of thefieldbus nodeswith 10Base-T technology
A crossover cableisrequired for direct connection of afieldbus node to the

network card of the PC.
[ [ =]
TD+
TD-
RD+
RD-

Fig. 5-2: Direct connection of a node with crossover cable

TD+
TD-

RD+

RD-

012906d

If several fieldbus nodes are to be connected to a network card, the fieldbus
nodes can be connected viaan ETHERNET switch or hub with straight

through/parallel cables.

=
TD+ — TD+. b Tp+TD+| o L L J
TD- —TD- TD- —TD- | Simmaim |
= IlHl
RD+ — RD+ RD+  RD+ il
RD- RD- RD- RD- “”“ d§
Fig. 5-3: Connection of a node by means of a hub with parallel cables 012908e

A switch/hub is adevice that alows all connected devices to transmit and

receive data with each other. This can also be viewed as a*“ data traffic cop”
where the hub “polices’ the data coming in and going out so that it will be

transmitted to the correct node. WAGO recommends using a switch rather
then a hub, thiswill alow for a more deterministic architecture.

A Attention
The cable length between the node and the hub can not be longer than 100 m
(328 ft.) without adding signal conditioning systems (i.e. repeaters). Various
possibilities are described in the ETHERNET standard for networks covering

larger distances.

waco'
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5.1.2 Network topologies

In the case of 10Base-T several stations (nodes) are connected using a star to-
pology according to the 10Base-T ETHERNET Standard.

Therefore, this manual only deals with the star topology, and the tree topology
for larger networks in more detail.
Star topology

A star topology consists of a network in which all nodes are connected to a
central point viaindividual cables.

u

EYD PC with network card
maas=]| hyb
fllllI network node

Fig. 5-4: Star topology G012906e

A star topology offers the advantage of allowing the extension of an existing
network. Stations can be added or removed without network interruption.
Moreover, in the event of a defective cable, only the network segment and the
node connected to this segment isimpaired. This considerably increases the
fail-safe of the entire network.

Treetopology

The tree topology combines characteristics of linear bus and star topologies. It
consists of groups of star-configured workstations connected to alinear bus
backbone cable. Tree topologies allow for the expansion of an existing net-
work, and enables schools, etc. to configure a network to meet their needs.

Backbone

Cable
Fig. 5-5: Tree topology G012904e

wAaco
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5-4-3 Rule

A consideration in setting up atree topology using ETHERNET protocol isthe
5-4-3 rule. One aspect of the ETHERNET protocol requires that a signal sent
out on the network cable must reach every part of the network within a speci-
fied length of time. Each concentrator or repeater that a signal goes through
adds a small amount of time. This leads to the rule that between any two nodes
on the network there can only be a maximum of 5 segments connected through
4 repeators/concentrators. In addition, only 3 of the segments may be popu-
lated (trunk) segmentsif they are made of coaxial cable. A populated segment
is one which has one or more nodes attached to it. In Figure 5-5, the 5-4-3 rule
is adhered to. The furthest two nodes on the network have 4 segments and 3
repeators/concentrators between them.

This rule does not apply to other network protocols or ETHERNET networks
where al fiber optic cabling or a combination of a backbone with UTP cabling
isused. If there is a combination of fiber optic backbone and UTP cabling, the
rule is simply trandated to 7-6-5 rule.

Cabling guidelines

"Structured Cabling" specifies general guidelines for network architecture of a
LAN, establishing maximum cable lengths for the grounds area, building and
floor cabling.

Standardized in the standards EN 50173, ISO 11801 and TIA 568-A, "Struc-
tured Cabling" forms the basis for a future-orientated, application-independent
and cost-effective network infrastructure.

The cabling standards define a domain covering a geographical area of 3 km
and for an office area of up to 1 million square meters with 50 to 50,000 ter-
minals. In addition, they describe recommendations for setting up of a cabling
system.

Specifications may vary depending on the selected topol ogy, the transmission
media and coupler modules used in industrial environments, as well as the use
of components from different manufacturersin a network. Therefore, the
specifications given here are only intended as recommendations.
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5.1.3 Coupler modules

There are anumber of coupler modules that alow for flexible arrangement for
setting up an ETHERNET network. They also offer important functions, some
of which are very similar.

The following table defines and compares these modules and is intended to
simplify the correct selection and appropriate application of them.

Module Characteristics/application 1SO/0S|
layer
Repeater Amplifier for signal regeneration, 1
connection on aphysical level.
Bridge Segmentation of networks to increase the length. 2
Switch Multiport bridge, i.e. each port has a separate bridge function. 2(3)
Logically separates network segments, thereby reducing network
traffic.
Consistent use makes ETHERNET collision-free.
Hub Used to create star topologies, supports various transmission 2
media, does not prevent any network collisions.
Router Links two or more data networks. 3
Matches topology changes and incompatible packet sizes (i.e.
industrial and office areas).
Gateway Links two manufacturer-specific networks which use different 4-7
software and hardware (i.e. ETHERNET and Interbus-Loop).
Tab. 5-3: Comparison of coupler modules for networks
®
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5.1.4 Important terms
Data security

If an internal network (Intranet) is to be connected to the public network (i.e.
Internet) then data security is an extremely important aspect.

Undesired access can be prevented by a Firewall.

Firewalls can be implemented in software or network components. They are
interconnected in asimilar way to routers as a switching element between
Intranets and the public network. Firewalls are able to limit or completely
block al access to the other networks, depending on the access direction, the
service used and the authenticity of the network user.

Real-time ability

Transmission above the fieldbus system level generally involves relatively
large data quantities. The permissible delay times may also be relatively
long (0.1...10 seconds).

However, real-time behavior within the fieldbus system level isrequired for
ETHERNET in industry.

In ETHERNET it is possible to meet the real-time requirements by, i.e. re-
stricting the bus traffic (< 10 %), by using a master-slave principle, or also
by implementing a switch instead of a hub.

MODBUS/TCP is a master/dlave protocol in which the slaves only respond
to commands from the master. When only one master is used, data traffic
over the network can be controlled and collisions avoided.

TCP/IP

TCP/IP was devel oped for standardized information exchange between any
amount of different networks. TCP/IP is not dependent upon the hardware
and software used. Although it is often used as one term, it consists of a
suite of superimposed protocols: i.e. IP, TCP, UDP, ARP and ICMP.

> P The Internet Protocol |P specifies the correct addressing and de-
livery of the data packets.

» TCP  The Transmission Control Protocol TCP superimposed on IPisa
connection-orientated transport protocol.

» UDP  UDPisaconnectionless transport protocol.
» ICMP Internet Control Message Protocol
» ARP  Conversion of IP addresses into MAC addresses

/[ ] Modular 1/O System
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Shared ETHERNET

Severa nodes linked via a hub share acommon medium. When amessage is
sent from a station, it is broadcast throughout the entire network and is sent to
each connected node. Only the node with the correct target address processes
the message. Collisions may occur and messages have to be repeatedly trans-
mitted as aresult of the large amount of datatraffic. The delay timeina
Shared ETHERNET cannot be easily calculated or predicted.

r ||||h-"q'-|"":-:\- -
hub ‘/ II|I.||1“Q__‘
[ [ O /7 “:.:-:::-\::.:E{ Jr- -:l
/ — - ”h“-li':l?iﬁl-}? o

s
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| )R
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Wl

s

Fig. 5-6: Principle of Shared ETHERNET
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Deterministic ETHERNET

The TCP/IP software or the user program in each subscriber can limit trans-
mittable messages to make it possible to determine real -time requirements. At
the same time the maximum medium message rate (datagram per second), the
maximum medium duration of a message, and the minimum time interval
between the messages (waiting time of the subscriber) is limited.

Therefore, the delay time of amessageis predictable.

Switched ETHERNET

In the case of Switched Ethernet, several fieldbus nodes are connected by a
switch. When data from a network segment reaches the switch, it savesthe
data and checks for the segment and the node to which this datais to be sent.
The message is then only sent to the node with the correct target address.
This reduces the data traffic over the network, extends the bandwidth and
prevents collisions. The runtimes can be defined and cal culated, making the
Switched Ethernet deterministic.

;:-JI:’ /
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TP
_| switch buffer / ll'lll'h"
== / aadl]
buffer — | buffer ('o.o.o) o ||||||-|-|;“|rh-|-:_
e
i " | buffer
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Fig. 5-7: Principle of Switched ETHERNET G012909
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5.2 Network communication

521 Channel access method

Inthe ETHERNET Standard, the fieldbus node accesses the bus using
CSMA/CD (Carrier Sense Multiple Access/ Collision Detection).

e Carrier Sense: The transmitter senses the bus.
* Multiple Access: Severa transmitters can access the bus.
e Collision Detection: A collision is detected.

Each station can send a message once it has established that the transmission
medium isfree. If collisions of data packets occur due to several stations
transmitting simultaneously, CSMA/CD ensures that these are detected and the
data transmission is repeated.

However, this does not make data transmission reliable enough for industrial
requirements. To ensure that communication and data transmission via
ETHERNET isreliable, various communication protocols are required.

5.2.2 Communication protocols

InaWAGO ETHERNET fieldbus coupler, several important communication
protocols are implemented in addition to the ETHERNET Standard:

» IP, ICMP and ARP on the third ISO/OSI layer (network layer)

» TCP and UDP on the fourth ISO/OSI layer (transport layer).
Moreover, the fieldbus coupler contains several additional user protocols,
which use these protocols for transmitting and receiving data.
The following diagram is intended to explain how the protocols and their
functions are layered and their data packets nested in each other for transmis-
sion. A detailed description of the tasks and addressing schemes of these pro-
tocolsis contained in the following chapter.

Modbus- \;,4bus-Data
Header
) Modbus-Segment .
TCP-
TCP-Data
Header
i ) TCP-Segment g i
IP-
IP-Data
Header
) Datagram, IP-Packet 'l
Ethernet-
Header Ethernet-Data FCS
) Ethernet-Packet
Fig. 5-8: Communication protocols G012907¢
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ETHERNET layerswith TCP/IP compared to the | SO-OSI reference mo-
del

The communication software TCP/IP is superior to ETHERNET. Together
with ETHERNET, TCP/IP represents the typical layer structure.

ETHERNET = layer 1to 4
TCP/IP =layer 3and 4

| SO-OSl-layer in comparison with Tasks
ETHERNET
Application - Ensures the compatibility
7 Application Layer = Application software, protocols between applications
and services
6 Presentation Layer - Datainterpretation

- Opening and closing sessions

5 on Layer - Communication control

Transport - Transmission control

4 Transport Layer = Transport Control Protocol
TCP

Internet - Addressing and routing
3 Network Layer = Internet Protocol 1P

Network-1nterface - Frameformat
2 Datalink Layer = Packet-Driver - Medium access control

- Coding and medium access

Hardware - Making electrical connection

1 Physical Layer = ETHERNET —Coupler - Laying down al physical

and mechanical parameters

Modular 1/O System mﬂﬂ
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5.2.2.1 ETHERNET

ETHERNET address (MAC-1D)

Each WAGO ETHERNET fieldbus coupler is provided from the factory with a
unique and internationally unambiguous physical ETHERNET address, also
referred to as MAC-ID (Media Access Control Identity). This can be used by
the network operating system for addressing on a hardware level.

The address has afixed length of 6 Bytes (48 Bit) and contains the address
type, the manufacturer’s ID, and the serial number.

Examples for the MAC-ID of aWAGO ETHERNET fieldbus coupler (hexa-
deci mal) 00n-304.DEH.004.004.014.

ETHERNET does not allow addressing of different networks.

If an ETHERNET network is to be connected to other networks, higher-
ranking protocols have to be used.

/N

Note
If you wish to connect one or more data networks, routers have to be used.

ETHERNET Packet

The datagrams exchanged on the transmission medium are called
“ETHERNET packets’ or just “packets’. Transmission is connectionless; i.e.
the sender does not receive any feedback from the receiver. The dataused is
packed in an address information frame. The following figure shows the
structure of such a packet.

Preamble ETHERNET- ETHERNET Data Check sum
Header -
8 Byte 14 Byte 46-1500 Byte 4 Byte

Fig. 5-9: ETHERNET-Packet

The preamble serves as a synchronization between the transmitting station and
the receiving station. The ETHERNET header contains the MAC addresses of
the transmitter and the receiver, and atype field.

The typefield is used to identify the following protocol by way of unambigu-
ous coding (i.e. 0800ne = Internet Protocol).

5222 IP-Protocol

The Internet protocol divides datagrams into segments and is responsible for
their transmission from one network subscriber to another. The stationsin-
volved may be connected to the same network or to different physical net-
works which are linked together by routers.

Routers are able to select various paths (network transmission paths) through
connected networks, and bypass congestion and individual network failures.
However, asindividual paths may be selected which are shorter than other
paths, datagrams may overtake each other, causing the sequence of the data
packets to be incorrect.

Therefore, it is necessary to use a higher-level protocol, for example, TCP to
guarantee correct transmission.

Modular /0O System
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| P addresses

To allow communication over the network each fieldbus node requires a 32 bit
Internet address (1P address).

CE Attention
Internet addresses have to be unique throughout the entire interconnected

networks.
As shown below there are various address classes with net identification (net
ID) and subscriber identification (subscriber 1D) of varying lengths. The net ID
defines the network in which the subscriber islocated. The subscriber ID
identifies a particular subscriber within this network.
Networks are divided into various network classes for addressing purposes:

. Class A: (Net-1D: Bytel, Host-1D: Byte2 - Byted)

z.B: 101 . 16 . 232 : 22
01100101 00010000 11101000 00010110
0| Net-ID Host-ID

A The highest bit in Class A networks is always 0.
|.e. the highest byte can be in arange of
00000000t0 01111111,
Therefore, the address range of a Class A network in the first
byte is always between 0 and 127.

e ClassB: (Net-ID: Bytel - Byte2, Host-1D: Byte3 - Byted)

z.B: 181 . 16 . 232 : 22
10110101 00010000 11101000 00010110
10 Net-ID Host-1D

t The highest bitsin Class B networks are always 10.
|.e. the highest byte can be in a range of
10 000000 to 10 111111.
Therefore, the address range of Class B networksin the first
byte is always between 128 and 191.

. Class C: (Net-1D: Bytel - Byte3, Host-1D: Byted)

z.B: 201 . 16 . 232 : 22
11000101 00010000 11101000 00010110
110 Net-1D Host-ID

A The highest bitsin Class C networks are always 110.
|.e. the highest byte can be in arange of
11000000t0 110 11111.
Therefore, the address range of Class C networksin the first
byte is always between 192 and 223.
Additional network classes (D, E) are only used for special tasks.
o Moreinformation
] A more detailed description of these principlesisfound on the Internet under
http://www.WuT.de/us_printmed.html (W&T, Manual TCP/IP-ETHERNET for

Beginners).
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Key data
Addressrange of the Possible number of
subnetwor k networks Subscribers per
network
Class A LXXX XXX XXX - 127 Ca. 16 Million
126. XXX XXX XXX 2" (2%
ClassB 128.000.XXX.XXX - Ca 16 thousand Ca 65 thousand
191.255.X X X XXX 2" (2%
Class C 192.000.000.XXX - Ca. 2 million 254
223.255.255.X X X ) (2%

Each WAGO ETHERNET fieldbus coupler/controller can be easily assigned
an |P address via the implemented BootP protocol. For small internal networks
we recommend selecting a network address from Class C.

iji Attention
Never set al bitsto equal 0 or 1 in one byte (byte = 0 or 255). These are re-
served for special functions and may not be allocated. 1.e. the address
10.0.10.10 may not be used due to the 0 in the second byte.

If anetwork isto be directly connected to the Internet, only registered, inter-
nationally unique IP addresses allocated by a central registration service may
be used. These are availablei.e. from InterNIC (International Network Infor-
mation Center).

Attention
Direct connection to the Internet should only be performed by an authorized
network administrator and is therefore not described in this manual.

Subnets

To alow routing within large networks a convention was introduced in the
specification RFC 950. Part of the Internet address, the subscriber ID is di-
vided up again into a subnetwork number and the station number of the node.
With the aid of the network number it is possible to branch into internal sub-
networks within the partial network, but the entire network is physically con-
nected together. The size and position of the subnetwork ID are not defined;
however, the size is dependent upon the number of subnets to be addressed
and the number of subscribers per subnet.

1 8 16 24 32
1[0 | Net-ID | Subnet-1D |Host-1D |

Fig. 5-10: Class B address with field for subnetwork 1D
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Subnet mask

A subnet mask was introduced to encode the subnets in the Internet. Thisin-
volves abit mask, which is used to mask out or select specific bits of the IP
address. The mask defines the subscriber 1D bits used for subnet coding, which
denote the ID of the subscriber. The entire |P address range theoretically lies
between 0.0.0.0 and 255.255.255.255. Each 0 and 255 from the IP address
range are reserved for the subnet mask.

The standard masks depending upon the respective network class are as fol-

lows:
. Class A Subnet mask:
| 255 | 0 0 0 |
. Class B Subnet mask:
| 255 | 25 | o0 | 0 |
i Class C Subnet mask:
| 255 | 255 | 255 | 0 |

Depending on the subnet division the subnet masks may, however, contain
other values beyond 0 and 255, such asi.e. 255.255.255.128 or
255.255.255.248, etc.

Y our network administrator alocates the subnet mask number to you.
Together with the IP address, this number determines which network your PC
and your node belongs to.

The recipient node, which is located on a subnet initially, calculates the correct
network number from its own IP address and the subnet mask.

Only then does it check the node number and delivers the entire packet frame,
if it corresponds.

Example of an IP address from a class B network:

IP address 172.16.233.200 | 10101100 00010000 11101001 11001000
Subnet mask: | 255.255.255.128 | 11111111 11111111 11111111 10000000
Net-ID: 172.16.00 10101100 00010000 00000000 00000000
Subnet-ID: 0.0.233.128 00000000 00000000 11101001 10000000
Host-ID: 72 00000000 00000000 00000000 01001000

Attention
Specify the network mask defined by the administrator in the same way as the
IP address when installing the network protocol.

wAaco
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Gateway

The subnets of the Internet are normally connected via gateways. The function
of these gateways isto forward packets to other networks or subnets.

This means that in addition to the |P address and network mask for each net-
work card it is necessary to specify the correct |P address of the standard gate-
way for a PC or fieldbus node connected to the Internet. Y ou should also be
able to obtain this IP address from your network administrator.

The IP function is limited to the local subnet if this addressis not specified.

| P Packet

In addition to the data units to be transported, the IP data packets contain a

range of address information and additional information in the packet header.
IP-Header | |P-Data

Fig. 5-11: IP packet

The most important information in the |P header is the |P address of the

transmitter and the receiver and the transport protocol used.

5.2.2.3 TCP protocol

Asthe layer above the Internet protocol, TCP (Transmission Control Proto-
col), guarantees the secure transport of data through the network.

TCP enables two subscribers to establish a connection for the duration of the
data transmission. Communication takes place in full-duplex mode, i.e. trans-
mission between two subscribers in both directions simultaneously.

TCP provides the transmitted message with a 16-bit checksum and each data
packet with a sequence number.

The receiver checks that the packet has been correctly received on the basis of
the checksum and then sets off the sequence number. The result is known as
the acknowledgement number and is returned with the next self-sent packet as
an acknowledgement.

This ensures that the lost TCP packets are detected and resent, if necessary, in
the correct sequence.

TCP port numbers

TCP can, in addition to the |P address (network and subscriber address), re-
spond to a specific application (service) on the addressed subscriber. For this
the applications located on a subscriber, such asi.e. web server, FTP server
and others are addressed via different port numbers. Well-known applications
are assigned fixed ports to which each application can refer when a connection
Is built up.

Examples: Telnet Port number: 23
HTTP Port number: 80
A complete list of "standardized services' is contained in the RFC 1700 (1994)
specifications.

Modular /0O System
ETHERNET TCP/IP



ETHERNET - 277
Network communication

TCP segment

The packet header of a TCP data packet is comprised of at least 20 bytes and
contains, among others, the application port number of the transmitter and the
receiver, the sequence number and the acknowledgement number.

The resulting TCP packet is used in the data unit area of an IP packet to create
a TCP/IP packet.

5224 UDP

The UDP protocal, like the TCP protocoal, is responsible for the transport of
data. Unlike the TCP protocol, UDP is not connection-orientated; i.e. there are
no control mechanisms for the data exchange between transmitter and receiver.
The advantage of this protocol is the efficiency of the transmitted data and the
resulting higher processing speed.

5.2.25 ICMP

The Internet Control Message Protocol is used to report errorsin the network
of the station causing or affected by the error. The ICMPO protocol is de-
scribed in the RFC 792 specification.
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5.2.3 Application protocols

In addition to the communication protocols described above, various applica-
tion protocols are implemented in the WAGO ETHERNET Coupler. These
protocols allow the user easy access to the fieldbus nodes:

» aMODBUS/TCP server,
» aBootP client and
» an HT TP server.

5.23.1 MODBUS/TCP

MODBUS/TCP is a manufacturer-independent, open fieldbus standard for di-
verse applications in manufacturing and process automation.

The MODBUS/TCP protocol isavariation of the MODBUS protocol, which
was optimized for communication via TCP/IP connections.

This protocol was designed for data exchangein thefield level, i.e. for the ex-
change of 1/0O datain the process image.

All data packets are sent viaa TCP connection with the port number 502.

The MODBUS/TCP in the WAGO ETHERNET fieldbus coupler/controller
allows digital and analog output data to be directly read out at a fieldbus node
and special functions to be executed by way of simple function codes from
three stations simultaneously.

o Moreinformation
I Please refer to Chapter 6 "Common MODBUS functions® for a detailed de-
scription of these functions and their application.

MODBUS TCP segment

The general MODBUS/TCP header is asfollows:

Byte: 0 1 2 3 4 5 6 7 8-n

Identifier Protocol- Length field Unit |MODB | Data
(entered by identifier (High byte, Low | identifier| US
receiver) (isaways0) byte) (Slave |function

address) | code

Fig. 5-12: MODBUS/TCP header

o Moreinformation
I The structure of a datagram is specific for the individual functions and is,
therefore, also explained in Chapter 6 "Common MODBUS functions'.
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5.2.3.2 Bootstrap Protocol (BootP)

The BootP protocol defines a request/response mechanism with which the
MAC-ID of afieldbus node can be assigned an IP address.

For this a network node is enabled to send requests into the network and call
up the required network information, such i.e. the |P address of a BootP server.
The BootP server waits for BootP requests and generates the response from a
configuration database.

The dynamic configuration of the IP address via a BootP server offers the user
aflexible and simple design of his network. The WAGO BootP server allows
any |P address to be easily assigned for the WAGO fieldbus coupler/controller.
Thisisavailable free from WAGO over the Internet at www.wago.com.

o Moreinformation

] The procedure for address all ocation with the WAGO BootP Server is de-
scribed in detail in the Chapters 3.1.6.4 and 3.2.6.4 "Allocating the 1P address
to the fieldbus node".

5.2.3.3 HyperText Transfer Protocol (HTTP)

HTTPisaprotocol used by WWW (World Wide Web) servers for the for-
warding of hypermedia, texts, images, audiodata etc.

Today, HTTP forms the basis of the Internet and is also based on requests and
responses in the same way as the BootP protocol.

The HTTP server implemented in the ETHERNET fieldbus coupler is used for
viewing the HTML pages saved in the fieldbus coupler. The HTML pages
provide information about the fieldbus coupler (state, configuration), the net-
work and the process image.

The HTTP server uses port number 80.

wAaco
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6 Common MODBUS functions

MODBUS functions from the OPEN MODBUS/ TCP SPECIFICATION are
found in the application layer of the WAGO ETHERNET fieldbus cou-
pler/controller.

Moreinformation

More information on the OPEN MODBUS/ TCP SPECIFICATION you can
find in the Internet:
http://www.modicon.com/openmbus/standards/openmbus.htm

These functions allow digital or analog input and output data to be set or di-
rectly read out of the fieldbus node.

Function code [Function Description
hexadeci-
mal
EFC1: 0x01 |read coils Reading of several input bits

EC2: 0x02 |read input discretes Reading of several input bits

FC3: 0x03 |read multipleregisters  |Reading of several input registers

EC4: 0x04 | read input registers Reading of several input registers

FC5: 0x05 | write coil \Writing of an individual output bit

EFCé6: 0x06 |writesingleregister \Writing of anindividual output register

EC7: 0x07 | read exception status Reading of the first 8 input bits

FC11: OxOB |get comm event counters Communication event counter

FC15: OxOF |forcemultiple coils \Writing of several output bits

FC16: 0x0010 |write multipleregisters (Writing of several output registers

FC23 0x0017 |read/write multiple Reading and writing of several output registers
registers

Tab. 6-1: List of the MODBUS functionsin the fieldbus coupler and controller

To execute adesired function, specify the respective function code and the ad-
dress of the selected input or output channel.

Attention

The examples listed use the hexadecimal system (i.e.: 0x000) as their numeri-
cal format. Addressing begins with 0.

The format and beginning of the addressing may vary according to the soft-
ware and the control system. All addresses then need to be converted accord-

ingly.
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6.1 Use of the MODBUS functions

The graphical overview uses afieldbus node as an example to show which
MODBUS functions can be used to access data of the processimage.

DI DI Al Al DI Al DI Al

]

0BAE
gls 3]s
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Fig. 6-1: Use of the MODBUS functions
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Attention
It is recommended that analog data be accessed with register functions [ and

digital data with coil functions [J.

Modular 1/O System
ETHERNET TCP/IP

wAaco



282 « Common MODBUS functions
Description of the MODBUS functions

6.2 Description of the MODBUS functions

All MODBUS functionsin the WAGO ETHERNET fieldbus coupler and
controller are executed as follows:

When a function code is entered, the MODBUS master (i.e. PC) makes are-
guest to the coupler/controller of the fieldbus node.

Subsequently, the coupler/controller sends a datagram to the master asare-
sponse.

If the coupler receives an incorrect request, it sends an error datagram (Excep-
tion) to the master.

The exception code contained in the exception has the following meaning:

Exception Code Meaning
0x01 Illegal Function
0x02 Illegal Data Address
0x03 Illegal Data Value
0x04 Slave Device Failure

The following chapters describe the datagram architecture of request, response
and exception with examples for each function code.

Note
9 In the case of the read functions (FC1 — FC 4) the outputs can be additionally
written and read back by adding an offset of 200 (0x0200) to the MODBUS
address.
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6.2.1  Function code FC1 (Read Coils)

The function reads the status of the input and output bits (coils) in Slave.

Request

The request determines the starting address and the number of bitsto be read.

Example: Aninquiry, with which the bits 0 to 7 are to be read.

Byte Field name Example
ByteO, 1 Transaction identifier 0x0000
Byte2, 3 protocol identifier 0x0000
Byte4, 5 length field 0x0006

Byte 6 unit identifier 0x01 not used
Byte 7 MODBUS function code 0x01

Byte 8, 9 reference number 0x0000

Byte 10, 11 | Bit count 0x0008
Response

The current values of the inquired bits are packed in the data field. A 1 corre-
sponds to the ON status and a O to the OFF status. The lowest value bit of the
first data byte contains the first bit of the inquiry. The othersfollow in as-
cending order. If the number of inputsis not amultiple of 8, the remaining bits
of the last data byte are filled with zeroes (truncated).

Byte Field name Example
Byte 7 MODBUS function code 0x01
Byte 8 Byte count 0x01
Byte 9 Bit values 0x12

The status of the inputs 7 to 0 is shown as byte value 0x12 or binary 0001

0010.

Input 7 is the bit having the highest significance of this byte and input O the
lowest value.
The assignment is thus made from 7 to 0 with OFF-OFF-OFF-ON-OFF-OFF-

ON-OFF.
Bt: 0001 0010
Cial: 7654 3210
Exception
Byte Field name Example
Byte 7 MODBUS function code 0x81
Byte 8 Exception code 0x01 or 0x02
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6.2.2 Function code FC2 (Read Discrete Inputs)
This function reads the input bitsin the slave.
Requests
The request determines the starting address and the number of bits to be read.
Example: An inquiry with which the bits 0 to 7 are to be read:
Byte Field name Example
ByteO, 1 Transaction identifier 0x0000
Byte2, 3 protocol identifier 0x0000
Byte 4,5 Length field 0x0006
Byte 6 unit identifier 0x01 not used
Byte 7 MODBUS function code 0x02
Byte 8,9 reference number 0x0000
Byte 10, 11 | Bit count 0x0008
Response
The current value of theinquired bit is packed into the datafield. A 1 corre-
sponds to the ON status and a 0 the OFF status. The lowest value bit of the
first data byte contains the first bit of the inquiry. The othersfollow in an as-
cending order. If the number of inputsis not amultiple of 8, the remaining bits
of the last data byte are filled with zeroes (truncated).
Byte Field name Example
Byte 7 MODBUS function code 0x02
Byte 8 Byte count 0x01
Byte 9 Bit values 0x12
The status of the inputs 7 to 0 is shown as a byte value 0x12 or binary 0001
0010.
Input 7 is the bit having the highest significance of this byte and input O the
lowest value.
The assignment is thus made from 7 to 0 with OFF-OFF-OFF-ON-OFF-OFF-
ON-OFF.

Bt 0001 0010
Cil: 7654 3210

Exception
Byte Field name Example
Byte 7 MODBUS function code 0x82
Byte 8 Exception code 0x01 or 0x02
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Function code FC3 (Read multiple registers)

The binary contents of holding registers are read from the slave using this

function.

Request

The request determines the start word address (start register) and the number
the register to be read. The addressing starts with 0.
Example: Aninquiry of the registers 0 and 1:

Byte Field name Example
ByteO, 1 Transaction identifier 0x0000
Byte2, 3 protocol identifier 0x0000
Byte4, 5 length field 0x0006

Byte 6 unit identifier 0x01 not used
Byte 7 MODBUS function code 0x03

Byte 8, 9 reference number 0x0000
Byte10,11 | Word count 0x0002
Response

Thereply register datais packed as 2 bytes per register. The first byte contains
the higher value bits, the second the lower values.

Byte Field name Example
Byte 7 MODBUS function code 0x03

Byte 8 Byte count 0x04
Byte9, 10 Vaue Register 0 0x1234
Byte1l,12 |ValueRegister 1 0x2345

The contents of register 0 are displayed by the value 0x1234 and the contents
of register 1 is 0x2345.

Exception

Byte Field name Example
Byte 7 MODBUS function code 0x83

Byte 8 Exception code 0x01 or 0x02
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6.2.4  Function code FC4 (Read input registers)
This function serves to read a number of input words (also ”input register”).
Request
The request determines the address of the start word (start register) and the
quantity of the registersto be read. Addressing starts with O.
Example: Aninquiry of the registers 0 and 1:
Byte Field name Example
ByteO, 1 Transaction identifier 0x0000
Byte2, 3 protocol identifier 0x0000
Byte 4,5 length field 0x0006
Byte 6 unit identifier 0x01 not used
Byte 7 MODBUS function code 0x04
Byte 8,9 reference number 0x0000
Byte 10, 11 | Word count 0x0002
Response
The register data of the answer is packed as 2 bytes per register. The first byte
has the higher value bits, the second the lower values.
Byte Field name Example
Byte 7 MODBUS function code 0x04
Byte 8 Byte count 0x04
Byte 9, 10 Value Register 0 0x1234
Byte11,12 |VaueRegister 1 0x2345
The contents of register 0 are shown by the value 0x1234 and the contents of
register 1 is 0x2345.
Exception
Byte Field name Example
Byte 7 MODBUS function code 0x84
Byte 8 Exception code 0x01 or 0x02
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6.2.5 Function code FC5 (Write Coil)

With the aid of this function a single output bit is written.

Request

The request determines the address of the output bit. Addressing starts with O.

Example: The second output bit is set (address 1):

Byte Field name Example
ByteO, 1 Transaction identifier 0x0000
Byte2, 3 protocol identifier 0x0000
Byte4, 5 length field 0x0006

Byte 6 unit identifier 0x01 not used
Byte 7 MODBUS function code 0x05

Byte 8, 9 reference number 0x0001

Byte 10 ON/OFF OXFF

Byte 11 0x00
Response

Byte Field name Example
Byte 7 MODBUS function code 0x05

Byte 8, 9 Reference number 0x0001

Byte 10 Value OxFF

Byte 11 0x00
Exception

Byte Field name Example
Byte 7 MODBUS function code 0x85

Byte 8 Exception code 0x01, 0x02 or 0x03

Modular /0O System
ETHERNET TCP/IP

wAaco



288 « Common MODBUS functions
Function code FC6 (Write single register)

6.2.6  Function code FC6 (Write single register)
This function writes a value in one single output word (also ” Output register”).
Request
Addressing starts with 0. The inquiry determines the address of the first output
word to be set. The value to be set is determined in the inquiry datafield.
Example: The second output (address 0) is set to the value 0x1234.
Byte Field name Example
ByteO, 1 Transaction identifier 0x0000
Byte2, 3 protocol identifier 0x0000
Byte4, 5 length field 0x0006
Byte 6 Unit identifier 0x01 not used
Byte 7 MODBUS function code 0x06
Byte 8, 9 reference number 0x0001
Byte 10, 11 | Register Value 0x1234
Response
Thereply isan echo of theinquiry.
Byte Field name Example
Byte 7 MODBUS function code 0x06
Byte 8, 9 Reference number 0x0001
Byte 10, 11 | Register Value 0x1234
Exception
Byte Feldname Example
Byte 7 MODBUS function code 0x85
Byte 8 Exception code 0x01 or 0x02
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Function code FC7 (Read Exception Status)

6.2.7

This function reads the first 8 bits of the process output image.

Function code FC7 (Read Exception Status)

Request

Byte Field name Example
ByteO, 1 Transaction identifier 0x0000
Byte2, 3 protocol identifier 0x0000
Byte4, 5 length field 0x0002

Byte 6 unit identifier 0x01 not used
Byte 7 MODBUS function code 0x07
Response

Byte Field name Example
Byte 7 MODBUS function code 0x07

Byte 8 Reference number 0x00
Exception

Byte Field name Example
Byte 7 MODBUS function code 0x85

Byte 8 Exception code 0x01 or 0x02
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6.2.8 Function code FC15 (Force Multiple Coils)
Using this function a number of output bits are set to 1 or 0. The maximum
number is 256 bits.
Request
Thefirst point is addressed with O.
The inquiry message specifies the bitsto be set. The requested 1 or O states are
determined by the contents of the inquiry data field.
In this example 16 bits are set, starting with the address 0. The inquiry con-
tains 2 bytes with the value OxA5F0 or 1010 0101 1111 0000 in binary format.
The first byte transmits the OXA5 to the addresses 7 to 0, whereby 0 is the low-
est value bit. The next byte transmits OxFO to the addresses 15 to 8, whereby
the lowest value bit is 8.
Byte Field name Example
ByteO, 1 Transaction identifier 0x0000
Byte2, 3 protocol identifier 0x0000
Byte 4,5 Length field 0x0009
Byte 6 unit identifier 0x01 not used
Byte 7 MODBUS function code OxOF
Byte 8,9 reference number 0x0000
Byte 10, 11 | Bit Count 0x0010
Byte 12 Byte Count 0x02
Byte 13 Data Bytel OxA5
Byte 14 Data Byte2 OxFO
Response
Byte Field name Example
Byte 7 MODBUS function code OxOF
Byte 8, 9 Reference number 0x0000
Byte 10, 11 | Bit Count 0x0010
Exception
Byte Field name Example
Byte 7 MODBUS function code Ox8F
Byte 8 Exception code 0x01 or 0x02
WAEH Modular 1/0O System

ETHERNET TCP/IP



Common MODBUS functions « 291
Function code FC16 (Write multiple registers)

6.2.9 Function code FC16 (Write multiple registers)

This function writes values in anumber of output words (also ” Output regis-

ter”).

Request

The first point is addressed with O.

The inquiry message determines the registers to be set. The dataiis sent as 2
bytes per register.

The example shows how datais set in the two registers 0 and 1:

Byte Field name Example
ByteO, 1 Transaction identifier 0x0000
Byte2, 3 protocol identifier 0x0000
Byte4, 5 length field 0x000B

Byte 6 Unit identifier 0x01 not used
Byte 7 MODBUS function code 0x10

Byte 8, 9 reference number 0x0000
Byte10,11 | Word count 0x0002

Byte 12 Byte Count 0x04

Byte 13,14 | Register Vauel 0x1234

Byte 15,16 | Register Value2 0x2345
Response

Byte Field name Example
Byte 7 MODBUS function code 0x10

Byte 8, 9 Reference number 0x0000

Byte 10,11 | Register Value 0x0002
Exception

Byte Field name Example
Byte 7 MODBUS function code 0x85

Byte 8 Exception code 0x01 or 0x02
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6.2.10 Function code FC11 (Get comm event counter)

This function returns a status word and an event counter from the slave’s
communication event counter. By reading the current count before and after a
series of messages, a master can determine whether the messages were handled
normally by the slave.

Following each successful new processing, the counter counts up. This count-
ing processis not performed in the case of exception replies, poll commands
or counter inquiries.

Request

Byte Field name Example
ByteO, 1 Transaction identifier 0x0000
Byte2, 3 protocol identifier 0x0000
Byte4, 5 length field 0x0002

Byte 6 Unit identifier 0x01 not used
Byte 7 MODBUS function code 0x0B
Response

The reply contains a 2-byte status word and a 2-byte event counter. The status

word only contains zeroes.

Byte Field name Example
Byte 7 MODBUS function code 0x10

Byte 8, 9 Status 0x0000
Byte 10,11 | Event Count 0x0003

The event counter shows that 3 (0x0003) events were counted.

Exception

Byte Field name Example
Byte 7 MODBUS function code 0x85

Byte 8 Exception code 0x01 or 0x02
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6.2.11 Function code FC23 (Read/Write multiple registers)

This function reads the register values and writes the values into a number of

output words (also " Output Register”).

Request

The first register is addressed with O.

The inquiry message determines the registers to be read and set. The datais
sent as 2 bytes per register.

Example: The datain register 3 is set to value 0x0123, and values 0x0004 and
0x5678 are read out of the two registers 0 and 1.

Byte Field name Example

Byte 0 MODBUS function code 0x17

Byte 1-2 reference number for read 0x0000

Byte 3-4 Word count for read (1-125) 0x0002

Byte 5-6 reference number for write 0x0003

Byte 7-8 Word count for read (1-100) 0x0001

Byte 9 Byte Count 0x02

(B =2 x word count for read)

Byte Register Values 0x0123

10-(B+9)

Response

Byte Field name Example

Byte 0 MODBUS function code 0x17

Byte 1 Byte Count 0x04

(B =2 x word count for read)

Byte 2-(B+1) | Register Values 0x0004
0x5678

Exception

Byte Field name Example

Byte O MODBUS function code 0x97

Byte 1 Exception code 0x01 or 0x02

Note

Should register areas for read and write overlap, the results are undefined.
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6.2.12 Watchdog (Fieldbus failure)

The watchdog serves for monitoring the data transfer between the master con-
trols and the coupler/controller. For this the master cyclically actuates atime
function (Time-out) in the coupler/controller.

In the case of fault free communication, the watchdog timer does not reach its
end value. After each successful datatransfer, the timer is reset.

If this time has elapsed a fieldbus failure has occurred.
In this case, the fieldbus coupler/controller answers all following MODBUS
TCP/IP requests with the exception code 0x0004 (Slave Device Failure).

In the coupler/controller special registers are present for the selection and
status inquiry of the watchdog by the master (Register addresses 0x1000 to
0x1008).

After switching on the supply voltage the watchdog is not yet activated. First
step isto set the time-out value (Register 0x1000). The watchdog can be acti-
vated by writing a function code in the mask register (0x1001), which is une-
gual 0. A second activation possibility isto write avalue in the toggle register
(0x1003) deviating from 0.

Reading the minimum trigger time (Register 0x1004) reveals whether the
watchdog fault reaction was activated. If thistime valueis 0, afieldbus failure
is assumed. The watchdog can be restarted in accordance with the previously
mentioned two possibilities or using the register 0x1007.

If the watchdog is started it can only be stopped by the user for safety reasons
viaacertain path (register 0x1005 or 0x1008).
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Watchdog Register:

The watchdog registers can be addressed in the same way as the described in
MODBUS function codes (read and write). Specify the respective register ad-
dressin place of the address of a module channel.

Register address 0x1000

Designation | Watchdog time, WS_TIME

Access read / write

Default 0x0000

Description | This register saves the value for time exceeded (Time-out). To be able to start,

the watchdog default value must have avalue which is not equal to zero. The
timeis set as amultiple of 100 ms, 0x0009 means a time out time of 0.9 s.
This value cannot be changed when the watchdog is running.

Register address 0x1001

Designation | Watchdog function coding mask, function code 1...16, WDFCM_1 16
Access Read / write

Default 0x0000

Description | Using this mask the function codes can be set to trigger the watchdog function.

The function code can be selected viaa ‘1’ to

(= 2(Function code-1)+ ....)

Bit 1001.0 corresponds to function codel,

Bit 1001.1 corresponds to function code2...

The watchdog function is started if avalue is not equal to zero. If codes from
non-supported functions are entered in the mask the watchdog will not start.
An existing fault is reset and writing into the processillustration is possible.
Also here changes cannot be made while the watchdog is running.

Register address 0x1002

Designation | Watchdog function coding mask, function code 17...32, WD_FCM_17 32
Access Read / write

Default 0x0000

Description | Same function as above, however, with the function codes 17 to 32. These

codes are not supported, for this reason the default value of this register should
not be changed. It is not possible to modify this value while the watchdog is
running.

Register address 0x1003

Designation | Watchdog trigger, WD_TRIGGER

Access Read / write

Default 0x0000

Description | Thisregister is used for an aternative trigger method. The watchdog is trigge-

red by writing different valuesin this register. Vaues following each other
must differ in size. Writing of avalue not equal to zero starts the watchdog. In
case of awatchdog fault this register is reset to zero.
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Register address 0x1004

Designation | Minimum current trigger time, WD_AC_TRG_TIME

Access read / write

Default OXFFFF

Description | Using this value the current watchdog status can be read. If the watchdog is

triggered, the saved value is compared with the current value. If the current
valueis smaller than the saved value, thisisreplaced by the current value. The
unit is 100 mg/digit. The saved value is changed by writing new values, which
does not affect the watchdog. 0x000 is not permissible.

Register address 0x1005

Designation | Stop watchdog, WD_AC STOP MAXK

Access read / write

Default 0x0000

Description | The watchdog is stopped if here the value OXAAAA iswritten first, followed

by 0x5555. The watchdog fault reaction is blocked. A watchdog fault is reset
and writing on the process data is possible again.

Register address 0x1006

Designation | While watchdog is running, WD_RUNNING
Access Read

Default 0x0000

Description | Current watchdog status.

at 0x0: Watchdog not active,
at Ox1: Watchdog active.

Register address 0x1007

Designation | Restart watchdog, WD_RESTART

Access read / write

Default 0x0001

Description | Writing Ox1 into the register starts the watchdog again.

If the watchdog was stopped before the overrun, it is not restarted.

Register address 0x1008

Designation | Simply stop watchdog WD _AC STOP SMFALE

Access read / write

Default 0x0000

Description | The watchdog is stopped by writing the value OXOAAS55 or 0X55AA, if it was

aready active. The watchdog fault reaction is deactivated. An existing watch-
dog fault isreset and it is possible to write in the watchdog register again.

In all registersthe length is 1, i.e. with each access only one word can be writ-

ten or read.
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Example:
* Setting the watchdog for atime overrun of morethan 1's

1.

2.

3.
4.

Write OXO00A (=1000 ms/ 100 ms) in the register for time overrun
(0x1000).

Write 0x0010 (=257) in the coding mask (register 0x1001) to start the
watchdog.

Use the function ‘ Force Single Cail’ to trigger the watchdog.

Read the register of the minimum current trigger time and compare this
with zero to check whether atime overrun has occurred.

Repeat step 3 and 4.

Setting the watchdog for a time overrun of more than 10 min

1.

2.

3.

4.

Write 0x1770 (=10*60* 1000 ms/ 100 ms) in the register for time over-
run (0x1000).

Write 0x0001 in the watchdog trigger register (0x1003) to start the
watchdog.

Write 0x0001, 0x0000, 0x0001... or a counter value in the watchdog
trigger register (0x1003) to trigger the watchdog.

Read the register of the minimum current trigger time and compare it
with zero to check if atime overrun has occurred.

Repeat step 3 and 4.

6.2.13 Diagnostic function

The following registers can be read to determine errors in the network node:

Register address 0x1020

Designation | LedErrCode

Access Read

Description | Declaration of the Error code

Register address 0x1021

Designation | LedErrArg

Access Read

Description | Declaration of the Error argument
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6.2.14 Configuration function

The following registers can be read, in order to determine the configuration of
the connected modules:

Register address 0x1022

Designation | CnfLen.AnalogOut
Access Read
Description | Number of 1/O bits with the process data words of the outputs

Register address 0x1023

Designation | CnfLen.Analoglnp
Access Read
Description | Number of 1/0O bits with the process data words of the inputs

Register address 0x1024

Designation | CnfLen.DigitalOut
Access Read
Description | Number of /O bits with the process data bits of the outputs

Register address 0x1025

Designation | CnfLen.Digitallnp
Access Read
Description | Number of 1/0O bits with the process data bits of the inputs

Register address 0x1027

Designation | Perform an internal bus cycle
Access Read
Description

Register address 0x1028

Designation | Activate/deactivate configuration via BootP
Access read / write
Description | 0: No BootP is used

1: BootPis active

Register address 0x2030

Designation | Description of the connected 1/0 modules
Access Read
Description | Length 65 words
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6.2.15 Firmware information

The following registers are used to read out information related to the coupler
and/or controller firmware:
Register address 0x2010

Designation | Revision, INFO_REVISION
Access Read
Description | Firmware index, z. B. 0005 for version 5

Register address 0x2011

Designation | Series code, INFO_SERIES
Access Read
Description | WAGO series number, i.e. 0750 for WAGO-I/O-SY STEM 750

Register address 0x2012

Designation | Item number, INFO_ITEM
Access Read
Description | WAGO order number, i.e. 342 for coupler, 842 for controller

Register address 0x2013

Designation | Major sub item code, INFO_MAJOR
Access Read
Description | Extended WAGO order number for special firmware versions or settings,

OxFFF for coupler/controller

Register address 0x2014

Designation | Minor sub item code, INFO_MINOR
Access Read
Description | Extended WAGO order number for special firmware versions or settings;

OxFFF for coupler/controller

Register address 0x2020

Designation | Description, INFO_DESCRIPTION
Access Read
Description | Information on coupler/controller, 128 words

Register address 0x2021

Designation | Description, INFO_DESCRIPTION
Access Read
Description | Time of firmware version, 16 words

Register address 0x2022

Designation | Description, INFO_DATE
Access Read
Description | Date of firmware version, 16 words

Register address 0x2023

Designation | Description, INFO_LOADER_INFO
Access Read
Description | Information on firmware programming, 32 words
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6.2.16 General Registers

The following registers contain constants which can be used to test the commu-

nication with the master:

Register address 0x2000

Designation | Zero, GP_ZERO
Access Read
Description | Constant with zero

Register address 0x2001

Designation | Ones, GP_ONES
Access Read
Description | Constant with ones. Is—1 if thisis declared as "signed int" or MAXVALUE

with "unsigned int"

Register address 0x2002

Designation | 1,2,3,4, GP_1234
Access Read
Description | Constant value to test whether High and Low byte is changed over (In-

tel/Motorola format). Should appear in master as 0x1234. If 0x3412 appears,
High and Low byte have to be changed over.

Register address 0x2003

Designation | mask 1, GP_AAAA
Access Read
Description | Constant to check whether al bits are available. Used together with the

0x2004 register.

Register address 0x2004

Designation | mask 1, GP_5555
Access Read
Description | Constant to check whether all bits are available. Used together with the

0x2003.

Register address 0x2005

Designation | Highest positive number, GP_MAX_POS
Access read
Description | Constant to check the arithmetic.

Register address 0x2006

Designation | Highest negative number, GP_MAX_NEG
Access read
Description | Constant to check the arithmetic.

Register address 0x2007

Designation | Highest half positive number, GP_HALF_POS
Access read
Description | Constant to check the arithmetic.

Register address 0x2008

Designation | Highest half negative number, GP_HALF_NEG
Access read
Description | Constant to check the arithmatic.
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6.2.17 Special PFC Register (only for controller 750-842)

The following register is only significant for the fieldbus controller. The PFC
register is used as an interface for WAGO-1/0-PRO, i.e. for debugging pur-
pOSES:

Register address 0x1040

Designation | Process data communication channel

Access read / write
Description
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7 Application examples

7.1 Test of MODBUS protocol and fieldbus nodes

Y ou require aMODBUS master to test the function of your fieldbus node. For
this purpose, various manufacturers offer arange of PC applications that you
can, in part, download from the Internet as free of charge demo versions.

One of the programs which is particularly suitable to test your ETHERNET
TCP/IP fieldbus node, is for instance M odScan from Win-T ech.

Moreinformation

A free of charge demo version from ModScan32 and further utilities from
Win-Tech can be found in the Internet under:
http://www.win-tech.com/html/demos.htm.

ModScan32 is a Windows application that works asa MODBUS master.
This program allows you to access the data points of your connected
ETHERNET TCP/IP fieldbus node and to proceed with the desired changes.

Moreinformation
For a description example relating to the software operation, please refer to:

http://www.win-tech.com/html/modscan32.htm

7.2 Visualization and control using SCADA software

This chapter isintended to give insight into how the WAGO ETHERNET
fieldbus coupler/controller can be used for process visualization and control
using standard user software.

Thereis awide range of process visualization programs, called SCADA Soft-
ware, from various manufacturers.

Moreinformation
For a selection of SCADA products, look under i.e.:
http://www.abpubs.demon.co.uk/scadasites.htm.

SCADA isthe abbreviation for Supervisory Control and Data Acquisition.

It is a user-orientated tool used as a production information system in the areas
of automation technology, process control and production monitoring.

The use of SCADA systems includes the areas of visualization and monitor-
ing, data access, trend recording, event and alarm processing, process analysis
and targeted intervention in a process (control).

The WAGO ETHERNET fieldbus node provides the required process input
and output values.
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Attention!
When choosing suitable SCADA software, ensure that it providesaMODBUS
device driver and supports the MODBUS/TCP functionsin the coupler.

Visualization programs with MODBUS device drivers are available fromi.e.
Wonderware, National Instruments, Think& Do or KEPware Inc., some of
which are available on the Internet as demo versions.

The operation of these programs is very specific.

However, afew essential steps are described to illustrate the way an applica
tion can be developed using a WA GO ETHERNET fieldbus node and SCADA
software in principle.

* Theinitial prerequisite isthat the MODBUS ETHERNET driver has been
loaded and MODBUS ETHERNET has been selected.

* Subsequently, the user is requested to enter the IP address for addressing the
fieldbus node.
At this point, some programs allow the user to give the node an alias name,
i.e. to call the node "Measuring data". The node can then be addressed with
this name.

* Then, agraphic object can be created, such as a switch (digital) or a potenti-
ometer (analog).
This object is displayed on the work area and is linked to the desired data
point on the node.

e Thislink is created by entering the node address (IP address or alias name)
of the desired MODBUS function codes (register/bit read/write) and the
MODBUS address of the selected channel.

Entry is, of course, program specific.
Depending on the user software the MODBUS addressing of a bus module
can be represented with 3 or, asin the following example, with 5 digits.
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Example of the MODBUS function code

In the case of SCADA Software Lookout from National Instruments the
MODBUS function codes are used with a 6 bit coding, whereby the first bit
represents the function code:

Input code: | MODBUS function code

0 FC1 < read coils Reading of severa input bits
1 FC2 < read input discretes Reading of severa input bits
3 FC3 < read multiple registers | Reading of several input registers

4 FC4 < read input registers Reading of an individual input register
The following five digits specify the channel number of the consecutively
numbered digital or analog input and/or output channels.

Examples:
- Read thefirst digital input: i.e. 00000 1
- Read the second analog input: i.e. 30000 2

Application example:

Thus, the digital input channel 2 of the above node "Measuring data”' can be
read out with the input: "Measuring data. 0 0000 2".
Example:

SCADA software
with Modbus Driver exemplary node “test_data”

Adapt the addressing of the SCADA software _::
to the process image of the node ‘ﬂ,\,_‘____

= “”“”Hnmmii 'S

= Hu

Ethernet - TCP/IP -Modbus protocol

- akl]]

Ect’hernet 'ii'l:"“t“"-i:-;:__ -.-"Lv I
adapter - " H"‘::.\._ _.:‘,
||t||||||nm';g?} s
{ ub
Fig. 7-1: Example of user software G012913¢
o Moreinformation
I Please refer to the respective SCADA product manual for a detailed description
of the particular software operation.
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8 Application in Explosive Environments

8.1 Foreword

Today’ s development shows that many chemical and petrochemical companies
have production plants, production, and process automation machinesin op-
eration which use gas-air, vapor-air and dust-air mixtures which can be explo-
sive. For this reason, the electrical components used in such plants and sys-
tems must not pose arisk of explosion resulting in injury to persons or damage
to property. Thisis backed by law, directives or regulations, on a national and
international scale. WAGO-I/O-SY STEM 750 (electrical components) is de-
signed for use in zone 2 explosive environments. The following basic explo-
sion protection related terms have been defined.

8.2 Protective measures

Primarily, explosion protection describes how to prevent the formation of an
explosive atmosphere. For instance by avoiding the use of combustible lig-
uids, reducing the concentration levels, ventilation measures, to name but a
few. But there are alarge number of applications, which do not allow the im-
plementation of primary protection measures. In such cases, the secondary ex-
plosion protection comes into play. Following is a detailed description of such
secondary measures.

8.3 Classification meeting CENELEC and IEC

The specifications outlined here are valid for use in Europe and are based on
the following standards: EN50... of CENELEC (European Committee for
Electrotechnical Standardisation). On an international scale, these are reflected
by the IEC 60079-... standards of the IEC (International Electrotechnical
Commission).

8.3.1 Divisions

Explosive environments are areas in which the atmosphere can potentially be-
come explosive. The term explosive means a special mixture of ignitable sub-
stances existing in the form of air-borne gases, fumes, mist or dust under at-
mospheric conditions which, when heated beyond a tolerable temperature or
subjected to an electric arc or sparks, can produce explosions. Explosive zones
have been created to describe the concentrations level of an explosive aimos-
phere. This division based on the probability of an explosion occurring is of
great importance both for technical safety and feasibility reasons, knowing that
the demands placed on electrical components permanently employed in an ex-
plosive environment have to be much more stringent than those placed on
electrical components that are only rarely and, if at all, for short periods, sub-
ject to a dangerous explosive environment.
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Explosive areas resulting from gases, fumes or mist:

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

e Zone 1 areas can expect the occasiona occurrence of an explosive atmos-

phere (> 10 h < 1000 h /year).

e Zone 2 areas can expect the rare or short-term occurrence of an explosive

atmosphere (> 0 h< 10 h /year).

Explosive areas subject to air-borne dust:

e Zone 20 areas are subject to an explosive atmosphere
(> 1000 h /year) continuously or for extended periods.

e Zone 21 areas can expect the occasional occurrence of an explosive atmos-

phere (> 10 h < 1000 h /year).

e Zone 22 areas can expect the rare or short-term occurrence of an explosive

atmosphere (> 0 h< 10 h /year).

8.3.2 Explosion protection group
In addition, the electrical components for explosive areas are subdivided into
two groups:

Group I: Group | includes electrical components for use in fire-damp
endangered mine structures.

Group Il:  Group Il includes electrical components for usein all other
explosive environments. The group is further subdivided by
pertinent combustible gases in the environment.

Subdivision I1A, 1B and 11C takes into account that differ-
ent material §/substances/gases have various ignition energy
characteristic values. For this reason the three sub-groups
are assigned representative types of gases:

* |IA —Propane

* |IB —Ethylene

e [IC—Hydrogen

Minimal ignition energy of representative types of gases

Explosion group I A 1B Inc

Gases Methane Propane Ethylene Hydrogen

Ignition energy (KJ) 280 250 82 16

Hydrogen being commonly encountered in chemical plants, frequently the ex-
plosion group I1C is requested for maximum safety.
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8.3.3  Unit categories

Moreover, the areas of use (zones) and the conditions of use (explosion
groups) are subdivided into categories for the electrical operating means:

Unit Explosion |Areaof use

categories |group

M1 I Fire-damp protection

M2 I Fire-damp protection

1G I Zone 0 Explosive environment by gas, fumes or mist
2G I Zone 1 Explosive environment by gas, fumes or mist
3G I Zone 2 Explosive environment by gas, fumes or mist
1D I Zone 20 Explosive environment by dust

2D I Zone 21 Explosive environment by dust

3D I Zone 22 Explosive environment by dust

Modular /0O System
ETHERNET TCP/IP

wAaco



308 < Application in Explosive Environments

8.3.4 Temperature classes
The maximum surface temperature for electrical components of explosion
protection group | 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 al ignition protection types,
the electrical components are subdivided into temperature classes, as far as
electrical components of explosion protection group 11 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 tem-
perature.
Temperatur e classes M aximum surface Ignition temperature
temperature of the combustible materials
T1 450 °C > 450 °C
T2 300°C > 300 °C - 450 °C
T3 200 °C > 200 °C-300°C
T4 135°C >135°C-200°C
T5 100°C >100 °C -135°C
T6 85°C > 85°C-100°C
The following table represents the division and attribution of the materialsto
the temperature classes and material groups in percent:
Temper ature classes
T1 T2 T3 T4 T5 T6 Total’
26.6 % 42.8% 25.5%
94.9 % 4.9 % 0% 0.2% 432
Explosion group
A 1B lC Total
80.2 % 18.1 % 0.7 % 436
" Number of classified materials
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8.3.5

Types of ignition protection

Ignition protection defines the special measures to be taken for electrical com-
ponents in order to prevent the ignition of surrounding explosive atmospheres.
For this reason a differentiation is made between the following types of igni-
tion protection:

| dentifi- CENELEC stan- |IEC stan- | Explanation Application
cation dard dard
EEx o EN 50 015 IEC 79-6 Oil encapsulation Zonel+2
EEX p EN 50 016 IEC 79-2 Overpressure encap- | Zonel+ 2
sulation
EEx q EN 50 017 IEC 79-5 Sand encapsulation Zonel+2
EEx d EN 50 018 IEC 79-1 Pressure resistant Zonel+2
encapsulation
EEx e EN 50 019 IEC 79-7 Increased safety Zonel+?2
EEx m EN 50 028 IEC 79-18 | Cast encapsulation Zonel+?2
EEX i EN 50 020 (unit) IEC 79-11 | Intrinsic safety ZoneO+1+2
EN 50 039 (system)
EEX n EN 50 021 IEC 79-15 | Electrical components | Zone 2
for zone 2 (see below)

Ignition protection “n* describes exclusively the use of explosion protected
electrical componentsin zone 2. This zone encompasses areas where explosive
atmospheres can only be expected to occur rarely or short-term. It represents
the transition between the area of zone 1, which requires an explosion protec-
tion and safe areain which 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 manu-
facturers 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 componentsto be
marked , with the following extended identification:

* A —non spark generating (function modules without relay /without
switches)

» AC - gspark generating, contacts protected by seals (function modules with
relays / without switches)

L —limited energy (function modules with switch)

Further information
For more detailed information please refer to the national and/or international
standards, directives and regulations!
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8.4 Classifications meeting the NEC 500

The following classifications according to NEC 500 (National Electric Code)
arevalid for North America.

8.4.1 Divisions

The "Divisions' describe the degree of probability of whatever type of danger-
ous situation occurring. Here the following assignments apply:

Explosion endanger ed ar eas due to combustible gases, fumes, mist and dust:

Division 1 encompasses areas in which explosive atmospheres are to be expected occa
sionaly (> 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).

8.4.2 Explosion protection groups

Electrical components for explosion endangered areas are subdivided in three
danger categories:

Class| (gases and fumes): Group A (Acetylene)
Group B (Hydrogen)
Group C (Ethylene)
Group D (Methane)

Class || (dust): Group E (Metal dust)

Group F (Coa dust)
Group G (Flour, starch and cereal dust)

ClasslI| (fibers): No sub-groups
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8.4.3 Temperature classes

Electrical components for explosive areas are differentiated by temperature

classes:
Temperatureclasses | Maximum I gnition temperature
surface temperature of the combustible materials

T1 450°C > 450 °C

T2 300°C >300°C-450°C
T2A 280°C >280°C-300°C
T2B 260 °C >260°C-280°C
T2C 230°C >230°C - 260 °C
T2D 215°C >215°C-230°C

T3 200°C >200°C - 215°C
T3A 180°C >180 °C - 200 °C
T3B 165°C >165 °C - 180 °C
T3C 160 °C >160 °C - 165 °C

T4 135°C >135°C - 160 °C
T4A 120°C >120°C-135°C

T5 100°C >100 °C - 120 °C

T6 85°C > 85°C-100°C
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8.5 Identification

8.5.1 For Europe

According to CENELEC and IEC

Explosion protection group

Community symbol for
explosion protected
electrical components

Approval body and/or number of
the examination certificate

\ / o
N3G
KEMA 01ATEX1024 X
EEX nA Il T4——— Temperature class

E = conforming with European standards

Ex = explosion protected component

n = Type of ignition

|

55°C max ambient

24V DC
s AWG 28-14

(ap]
=S| O
< )
3
S|
H
S 2| .
<<
@ I~
Nl O
v R
1
<8g
AR
wols 3| @
288 |o
Soa
_<¢&
a8
g
oG 8§

-

24246

Explosion protection group

Extended identification

WAsa

|| Hansastr,|27
D-32423 Minden

ITEM-NO.:750-400
2DI 24V DC 3.0ms
0.08-2.5mm’

I

U=

Fig. 8-1: Example for lateral labeling of bus modules
(750-400, 2 channel digital input module 24 VV DC)

= oV 24V DN

o]

Di2

3G
EEx nA Il T4

@ KEMA O1ATEX1024 X é% @ @

PATENTS PENDING

g01xx03e
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85.2 For America

According to NEC 500

Explosion protection group Area of application (zone)
(condition of use category)

Explosion group CL I DIV2
(gas group) — Grp. ABCD
optemp code T4A — Temperature class

ITEM-NO.:750-400
wAaAGH

2DI 24V DC 3.0ms
|| Hansastr. 27
H H D-32423 Minden 0.08-2.5mm’

55°C max ambient

Uj% oV 24V DN
O

Di2

24V DC
s AWG 28-14

PATENTS PENDING

1 D] A [Cé
HHIHHHH]
s =y

LISTED 22ZAAND 2
4100--02----03
24246

op temp code T4A

CL | DIV 2
Grp. ABCD

-

Fig. 8-2: Example for lateral labeling of bus modules
(750-400, 2 channel digital input module 24 VV DC) g01xx04e
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8.6 Installation regulations

In the Federal Republic of Germany, various national regulations for the in-
stallation in explosive areas must be taken into consideration. The basis being
the ElexVV 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
1kVv

DIN VDE 0800 |installation and operation in tele-communication plants
including information processing equipment

DIN VDE 0185 | lightning protection systems

The USA and Canada have their own regulations. The following are excerpts
from these regulations:

NFPA 70 National Electrical Code Art. 500 Hazardous L ocations
ANSI/ISA-RP Recommended Practice
12.6-1987
c221 Canadian Electrical Code
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Danger
For the use of WAGO-1/0O SY STEM 750 (electrical operating means) with Ex
approval the observance of the following points is mandatory:

* Theelectrical operating means are exclusively suitable for applicationsin
explosion endangered areas (Europe Group I, Zone 2 or America: Class|,
Division 2, Group A, B, C, D) or in non explosion endangered areas!

* Ensure that only approved modules of the electrical operating means will
be used. Replacement of components can jeopardize the suitability of the
system in explosion endangered zones!

*  Only disconnect and/or connect electrical operating means when the volt-
age supply isisolated or when a non-explosive atmosphere has been as-
certained!

» Adhereto the specified data regarding voltage supply and fusing. (See data
on the fuse holder)!

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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9 Glossary

B

Baseband

Systems which operate without carrier frequencies, i.e. with unmodul ated
signals. Therefore, they only offer one channel which hasto be logically tai-
lored to the various requirements. Opposite: Wideband.

Bit

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

Number of bits transmitted within atime unit.

BNC

Bayonet Navy Connector. Socket for coaxial cable.
BootP

the bootstrap protocol is a protocol which specifies how system and network
information isto be transmitted from a server to work stations.

Bridge

Connects two separate networks.

Broadcast

Message which is sent to all stations connected to the network.
Bus

A structure used to transmit data. There are two types, serial and paralel. A
serial bus transmits data bit by bit, whereas a parallel bus transmits many bits
at onetime.

Byte

Binary Y oked Transfer Element. A byte generally contains 8 bits.
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C
Client
A system that requests the services of another. With the aid of the servicere-
guest, the client can access objects (data) on the server. The serviceis pro-
vided by the server.
Coaxial cable
This cable contains asingle wire and aradial shield to transmit information.
CSMA/CD
Carrier Sense Multiple Access with Collision Detection. When a collision is
detected, all subscribers back off. After waiting arandom delay time, the
subscribers attempt to re-transmit the data.

D
Data bus
see Bus.
Deterministic ETHERNET
The ETHERNET dataistransferred at a defined time constant. The
ETHERNET network can be defined and calculated. A Switched
ETHERNET architecture makes this possible.
DHCP
Dynamic Subscriber Configuration Protocol. This protocol allows the auto-
matic network configuration of a computer.
Driver
Software code which communicates with a hardware device. This communi-
cation is normally performed by internal device registers.

E
ETHERNET
SpecifiesaLocal AreaNetwork (LAN), which was developed by Xerox, In-
tel and DEC in the 70's. The bus access process takes place according to the
CSMA/CD method.
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ETHERNET Standard

In 1983 ETHERNET was standardized by |EEE 802.3 10Base-5. |SO took
over the standardization in the ISO Standard 8802/3. The essential differ-
ences between ETHERNET and the |EEE standard are to be found in the
frame architecture and treatment of pad characters.

F
Fieldbus
System for serial information transmission between devices of automation
technology in the process-related field area.
Firewall
Collective term for solutions which protect LANs connection to the Internet
from unauthorized access. They are aso able to control and regulate the traf-
fic from the LAN into the Internet. The crucial part of firewalls are static
routers which have an access control list used to decide which data packets
can pass from which subscriber.
Frame
Unit of datatransferred at the Data-Link layer. It contains the header and ad-
dressing information.
FTP
(File Transfer Protocol) A standard application for TCP/IP which alows us-
ers on one machine to transfer files to/from another.
Function
Module that always returns the same result (as afunction value), prerequisite
being identical input values; it has no local variables that store values beyond
an invoke.
Function block
Module that delivers one or more values when being executed. They can be
stored as local variables (, Memory*).

G
Gateway
Device for connecting two different networks. It converts the different proto-
cols.
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H

Hardware
Electronic, electrical and mechanic components of a modul e/subassembly.
Header
A portion of the data packet, containing, among others, the address informa-
tion of the receiver.
Host computer / Subscriber
Originally used to describe a central mainframe computer accessed from
other systems. The services provided by the subscriber can be called up by
means of local and remote request. Today, thisterm is also used to refer to
simple computers which provide particular central Services (i.e. UNIX-
Subscribers on the Internet).
HTML
Abbreviation of hypertext markup language
HTML is the description language for documents on the World Wide Web. It
contains language elements for the design of hypertext documents.
HTTP
(Hyper Text Transfer Protocol) client server TCP/IP protocol which is used
on the Internet or Intranets for exchanging HTML documents. It normally
uses port 80.
Hub
A device which allows communication between several network usersvia
twisted pair cable.
Similar to arepeater, but with many outputs, a hub is used to form a star to-
pology.
Hypertext
Document format used by HTTP. Hypertext documents are text files which
allow links to other text documents via particularly highlighted keywords.
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IAONA Europe

IAONA Europe (Industrial Automation Open Networking Alliance) is an or-
ganization for industrial network technology with the objective to establish
ETHERNET in automation technology.

Further information on this subject is available on the Internet under:
WWWw.iaona-eu.com.

ICMP protocol

TA protocol for the transmission of status information and error messages of
the IP, TCP and UDP protocols between IP network nodes. ICMP offers,
among others, the possibility of an echo (ping) request to determine whether
adestination is available and is responding.

IEC 61131-3

International standard published in 1993 for modern systems with PLC
functionality. Based on a structured software model, it defines a number of
high performance programming languages that can be used for various
automation tasks.

IEEE
Institute of Electrical and Electronic Engineers.
IEEE 802.3

IEEE 802.3 isa|EEE standard. ETHERNET only supports the yellow cable
as amedium. |IEEE 802.3 also supports SUTP and wideband coaxial cable.
The segment lengths range from 500 m for yellow cable, 100 m for TP and
1800 m for wideband coaxial cable. A star or abustopology is possible.
ETHERNET (IEEE 802.3) uses CSMA/CD as a channel access method.

Intel format

Set configuration of the fieldbus coupler / controller to establish the process
image. In the coupler/controller memory, the module datais aligned in dif-
ferent ways, depending on the set configuration (Intel/Motorola-Format,
word-alignment,...). The format determines whether or not high and low
bytes are changed over. They are not changed over with the Intel format.

Internet

A collection of networks interconnected to each other throughout the world.
Its most well known areais the World Wide Web.
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Intranet

A network concept with private network connections over which data can be
exchanged within a company.

IP

Internet Protocol. The connectionless network layer, which relies on upper
protocolsto provide reliability.

ISA

Industry Standard Architecture. Offers a standard interface for the data ex-
change between CPU and periphery.

ISO/OSI reference model

Reference model of the ISO/OSI for networks with the objective of creating
open communication. It defines the interface standards of the respective

software and hardware requirements between computer manufacturers. The
model treats communication removed from specific implementations, using

seven layers.

L
LAN
Local Area Network.
Library
Compilation of modules available to the programmer in the programming
tool WAGO-I/0O-PRO 32 for the creation of a control program according to
IEC 61131-3.

M
Manchester encoding
In this encoding system, a 1 is encoded as a transition from low to high and a
0 as atransition from high to low.
Modules
Functions, function blocks and programs are modul es.
Each module has a declaration part and a body, the latter being written in one
of the IEC programming languages IL (instruction list), ST (structured text),
SFC (sequential flow), FBD (function block diagram) or LD (ladder dia-
gram).
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MS-DOS

Operating system, which allows all applications direct access to the hard-
ware.

Open MODBUS/TCP specification

Specification which establishes the specific structure of aMODBUS/TCP
data packet. Thisis dependent upon the selected function code or from the
selected function (readin/readout bit or register).

Operating system

Software which links the application programs to the hardware.

Ping command

When a ping command (ping <IP address>) is entered, the ping program
ICMP generates echo request packets. It is used to test whether anodeis
available.

Port number

The port number, together with the IP address, forms an unambiguous con-
nection point between two processes (applications).

Predictable ETHERNET

The delay time of a message on an ETHERNET network can be predicted.
The measures which have been taken in predictable ETHERNET make it
virtually possible to realize reatime requirements.

Proxy gateway

A proxy gateway (or proxy server, too) alows systems which do not have di-
rect access to the Internet, indirect access to the network. These can be sys-
tems which are excluded from direct access by afirewall for security rea-
sons.
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A proxy can filter out individual data packets between the Internet and alo-
cal network to increase security. Proxies are al'so used to limit access to par-
ticular servers.

In addition, proxy gateways can also have a cache function, in which case
they check whether the respective URL addressis already available locally
and return it immediately, if necessary. This saves time and costs when there
are multiple accesses. If the URL is not in the cache, the proxy forwards the
request as normal.

The user should not notice the proxy gateway apart from the single configu-
ration in the web browser. Most web browsers can be configured so that they
use different or no proxy gateways per access method (FTP, HTTP).

Repeater

Repeaters are physical amplifiers without their own processing function.
They refresh data without detecting damaged data and forward all signals.
Repeaters are used for longer transmission distances or when the maximum
number of nodes of 64 devices per twisted pair segment is exceeded. A re-
guest from a client to server isaprovision to act on a serivce or funtion call.

Request

A service request from a client which requests the provision of a service
from a server.

Response
The server’sreply to aclient’ s request.
RFC specifications

Specifications, suggestions, ideas and guidelines regarding the Internet are
published in the form of RFCs (Request For Comments).

RJ45 connector

Also referred to as a Western connector. This connector allows the connec-
tion of two network controllers viatwisted pair cables.

Router

Connects neighboring subnets, the router operating with addresses and pro-
tocols of the third ISO/OS layer. Asthislayer is hardware independent, the
routers alow transition to another transmission medium.

To transmit a message the router evaluates the logical address (source and
destination address) and finds the best path if there are several possibilities.
Routers can be operated as repeaters or bridges.
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Routing
Method of selecting the best path over which to send data to a distant net-
work.
S

SCADA
Abbreviation for Supervisory Control and Data Acquisition. SCADA soft-
ware is aprogram for the control and visualization of processes.
Segment
Typically, anetwork is divided up into different physical network segments
by way of routers or repeaters.
Server
Device providing services within a client/server system. The serviceisre-
guested by the Client.
Service
An operation targeted at an object (read, write).
Socket
Is a software interface introduced with BSD-UNIX for inter-process com-
munication. Sockets are also possible in the network via TCP/IP. Asfrom
Windows 3.11, they are also available in Microsoft operating systems.
Structured cabling
This specifies the maximum permissible cable lengths (EIA/TIA 568, IS
11801) and gives recommendations for the different types topology for
ground area, building and floor cabling.
Subnet
A portion of a network that shares the same network address as the other
portions. These subnets are distinguished through the subnet mask.
Subnet mask
The subnet mask can be used to manipulate the address areas in the IP ad-
dress room with reference to the number of subnets and subscribers. A stan-
dard subnet mask is, for example, 255.255.255.0.
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S-UTP

Screened unshielded twisted pair cable which only has one external shield.
However, the twisted pair cables are not shielded from each other.

Switch

Switches are comparable to bridges, but with several outputs. Each output
uses the full ETHERNET bandwidth. A switch switches avirtual connection
between an input port and an output port for data transmission. Switches
learn which nodes are connected and filter the information transmitted over
the network accordingly. Switches are inteligent devices that learn the node
connections and can transfer data at the switch and not have to send it back
to the main server.

Switched ETHERNET

The segments of this type of ETHERNET are connected by switches. There
are many applications for switching technologies. ETHERNET switching is
becoming increasingly popular in local networks asit allows the realization
of adeterministic ETHERNET.

TCP
Transport Control Protocol.
TCP/IP protocol stack

Network protocols which allow communication between different networks
and technologies.

Telnet

The Telnet protocol fulfils the function of avirtual terminal. It allows remote
access from the user’ s computer to other computer systems on the network.

Twisted pair

Twisted pair cables (abbreviated to TP).
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UDP protocol

The user datagram protocol is atransport protocol (layer 4) of the 1ISO/OS -
reference model which supports data exchange between computers without a
connection. UDP runs directly on top of the underlying IP protocol.

URL

Abbreviation for uniform resource locator.

Address form for Internet files which are mostly applied within the World
Wide Web (WMMW). The URL format makes the unambiguous designation of
all documents on the Internet possible by describing the address of a docu-
ment or object which can be read by aweb browser. URL includes the
transmission type (http, ftp, news etc.), the computer which contains the in-
formation and the path on the computer. URL has the following format:
Document type//Computer name/List of contents/File name.

WAGO-I/O-PRO 32

Uniform programming environment, programming tool from WAGO Kon-
takttechnik GmbH for the creation of a control program according to IEC
61131-3 for all programmable fieldbus controllers. Allows testing, debug-
ging and the start-up of a program.

Web browser

Program for reading hypertext. The browser allows the various documents to
be viewed in hypertext and navigation between documents.

Wide band

Transmission technology which operates with a high bandwidth, thereby
permitting high transmission rates. This allows several devicesto transmit
simultaneously.

Opposite: Baseband.

Word-alignment

Set configuration of the fieldbus coupler/controller for the creation of a proc-
essimage. Word-alignment is used to establish the process image word-by-
word (2 bytes).

World Wide Web

HTTP server on the Internet.
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o Manual TCP/IP-ETHERNET for Beginners
] Wiesemann & Theis GmbH

1% edition, 11/1999
http://www.WuT.de/us_printmed.html

Local Area Networks - An introduction to the technology

John E. McNamara,

Digital Press, 1985

ISBN 0-932376-79-7 Digital Press Teil Nummer EY-00051-DP

Network Troubleshooting Guide von Digital Equipment Corporation,
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Information on RFC:
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http://members.xoom.com/spiel chen2k/archiv/public/exploits/rfcs/rfcy
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11 Index

1 E
10Base-T - 36, 79, 287, 288 Electrical isolation - 20, 51
end module - 5
7 Error
-diagnosis - 40, 84
750-842 During run-up - 36, 79
: ; . Message - 40, 83
Special PFC Register - 332 Errors
in the network - 304
A Ethernet - 284
Address - 298
Access Buscoupler - 27, 60, 296, 305, 306, 333
Simultaneous - 305 Buscoupler startup - 35, 79
Address Industry - 293
Ethernet - 21, 53, 298 Network - 36, 80, 292
Hardware - 298 Network architecture - 285
IP- 299 Predictable - 294
TCP- - 303 Shared - 294
Standard - 287, 296
B Switched - 294
Ethernet standard - 287, 288
Baseband - 287 Exception - 310, 311, 313, 315, 316, 317, 318, 319, 320, 322, 323,
BootP - 305, 306 324
Bridge - 292, 348, 358
Bus access procedure - 296 F
C Fault on the fieldbus - 51
Fieldbus failure - 45, 97, 325
Cable Fieldbusinterface - 54
Category 5 - 287 Fieldbus node
Crossover - 288 Architecture - 285
Impedance - 287 Fieldbus start - 54
length - 46 Firewall - 293
Paralld - 288 Firmwar e information - 330
CAGE CLAMP® - 9 Flag - 52, 54
carrier rail - 6, 7 Flash memory - 54
carrier rail function code - 305, 310, 326, 334, 355
Grounding - 9 Application example - 335
Configuration - 37, 81 FC1-311
function - 329 FC11-323
contacts FC15 - 320
power - 13 FC16 - 322
Control/status byte - 31, 65 FC2-313
Coupler modules - 292 FC23-324
Crossover cable - 36, 79, 288 FC3 315
CSMA/CD - 296 FC4 - 316
Cycletime - 54 FC5-317
FC6 - 318
FC7-319
D fuse holder - 10
Data
contacts - 8 G
security - 293
Data packet - 293, 296 Gateway - 37, 38, 40, 80, 81, 84, 292, 303, 351, 356
Ethernet - 298 General registers - 331
IP - 303
Modbus - 305 H
TCP - 304
TCP/I P - 304 Hardware reset - 52
Delay time - 294 HTML pages - 35, 40, 79, 84, 306
Diagnosis 40 HTTP - 306
Diagnosis information - 284 hub - 46, 98, 284, 288, 292, 294, 352
Diagnostic
-function - 328 |
1/0 module - 5
Intel format - 35, 74
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interna bus - 19, 49, 54, 285

Internal bus fault - 45, 97

Internet - 285, 293, 301, 306

Intranet - 293

IP address - 35, 37, 39, 40, 41, 79, 80, 83, 85, 293, 299, 301, 303,
306, 334
Key data - 301

L

LED
Flash code - 36, 79
Green - 36, 79
Red - 36, 79

Light diodes - 21, 51

Locking disc - 7

Loop - 54

M

MAC-ID - 21, 53, 298

Manchester encoding - 287

Modbus/TCP - 305
function code - 305, 334
Specification - 355

N

Network card - 37, 80, 284, 288, 303
Network class - 299
Nodes

Function tests of - 36, 79

max. number of - 301

O

Offset address - 27, 60
Operating mode
RUN - 52
STOP - 52
Operating mode switch - 49, 54, 70

P

Packet size - 287
PFC cycle - 70
Ping command - 40, 83, 355
PLC cycle-54
PLC program - 54
Port number - 303, 355
Port number 502 - 305
Port number 80 - 306
power jumper contact - 8
power jumper contact
not installed - 13
power supply
field side- 11
System - 11
Predictable Ethernet - 294
Process
Visualisation - 285
Process data - 284
Process image - 54, 305
Size - 285
Protocols - 284
Application - 305
BootP - 301
Communication - 296
Nesting of - 296
Proxy - 41, 85, 356

R

RAM - 54

Realtime behaviour - 293

Realtime requirements - 294

Repester - 284, 292, 356

Request - 310, 311, 313, 315, 316, 317, 318, 319, 320, 322, 323,
324, 356

Request error - 310

Reset
Hardware - 39, 83

Response - 310, 311, 313, 315, 316, 317, 318, 319, 320, 322, 323,
324, 356

RM5S - 284

Router - 292, 293, 298, 350, 357

RUN - 54

Run-up - 54

S

SCADA - 286, 333, 335, 357
Segment length - 98, 287
Sequence number - 303
Shared Ethernet - 294
Socket - 48, 357
Socket connections

max. number - 32, 68
Standard

Cabling - 291

EN 50173, ISO 11801, TIA 568-A - 291
Standardization

|IEEE 802.3 - 284
STOP - 54
Structured cabling - 291, 357
Subnet - 303, 358

mask - 302, 358
Subscriber ID - 302
Switch - 284, 292, 358
Switched Ethernet - 294, 349, 358

T

TCP/IP - 284
Tear-off label - 21, 36, 53, 79
Times - 54
Topology - 287, 289, 291, 292, 352, 353, 357
Star - 289
Transmission
media - 287
rate - 284
speed - 287

U

unlocking lug - 7

\Y,
Variables - 52

w

WAGO-I/O-PRO 32 - 53

Watchdog Register - 326

Web browser - 284

Western connector - 284

word-alignment - 27, 28, 29, 30, 31, 60, 61, 62, 63, 64, 65, 67
WWW - 306
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