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Safety instructions

Warning!
A Dangerous electrical voltage!

Before commencing the installation

e Disconnect the power supply of the device.

e Ensure that devices cannot be accidentally restarted.
o Verify isolation from the supply.

e Earth and short circuit.

e Cover or enclose neighbouring units that are live.

* Follow the engineering instructions (AWA) of the
device concerned.

e Only suitably qualified personnel in accordance with
EN 50110-1/-2 (VDE 0105 Part 100) may work on
this device/system.

e Before installation and before touching the device ensure
that you are free of electrostatic charge.

e The functional earth (FE) must be connected to the protective
earth (PE) or to the potential equalisation. The system installer
is responsible for implementing this connection.

e Connecting cables and signal lines should be installed so
that inductive or capacitive interference does not impair the
automation functions.

e Install automation devices and related operating elements in
such a way that they are well protected against unintentional
operation.

e Suitable safety hardware and software measures should be
implemented for the 1/0 interface so that a line or wire
breakage on the signal side does not result in undefined
states in the automation devices.

Ensure a reliable electrical isolation of the low voltage for the
24 volt supply. Only use power supply units complying with
|EC 60364-4-41 (VDE 0100 Part 410) or HD 384.4.41 S2.

Deviations of the mains voltage from the rated value must
not exceed the tolerance limits given in the specifications,
otherwise this may cause malfunction and dangerous
operation.

Emergency stop devices complying with [EC/EN 60204-1 must
be effective in all operating modes of the automation devices.
Unlatching the emergency-stop devices must not cause restart.

Devices that are designed for mounting in housings or control
cabinets must only be operated and controlled after they have
been installed with the housing closed. Desktop or portable
units must only be operated and controlled in enclosed
housings.

Measures should be taken to ensure the proper restart of
programs interrupted after a voltage dip or failure. This should
not cause dangerous operating states even for a short time.
If necessary, emergency-stop devices should be implemented.

Wherever faults in the automation system may cause
damage to persons or property, external measures must be
implemented to ensure a safe operating state in the event of
a fault or malfunction (for example, by means of separate limit
switches, mechanical interlocks etc.).
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About This Manual

List of revisions

The following significant amendments have been introduced since
previous issues:

Edition Page Description New
date
12/06 93 EC4-200 network modules v

Additional documentation

At different points in this manual, references are made to more
detailed descriptions in other manuals. These are described with
their title and documentation number (e.g. AWB2700-1437GB).

All manuals are available in PDF format. If for some reason they
are not supplied on the product CD, they are available for
download as PDF files. Go to http://www.moeller.net/support and
enter the document number in the Quick Search field.

Concrete information regarding communication with CAN stations
and their configuration can be found in the following listed
documentation:

e AN27K19GB: Communication between two PLCs using
network variables via CAN

e AN27K20GB: Coupling multiple stand-alone PLCs (CAN-
Device) via CANopen

e AN27K27GB: Engineering of CAN stations

o AWB2786-1554: Library description CANUser.lib,
CANUser_Master.lib. The functions of the CANUser.lib and
CANUser_Master.lib libraries enable you to access CAN objects
directly.

Reading conventions

Select <File > New»> means: activate the instruction “New" in the
"File” menu.

—> Draws your attention to interesting tips and
supplementary information.

v Attention!

Warns of the risk of material damage.

A Caution! Warns of the possibility of serious damage and
slight injury.

A Warning! Indicates the risk of major damage to property,

or serious or fatal injury.

For clarity of layout, we adhere to the following conventions in this
manual: at the top of left-hand pages you will find the Chapter
heading, at the top of right-hand pages the current Section
heading; exceptions are the first pages of Chapters and empty
pages at the end of Chapters.
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1 Device application

The controllers of the EC4-200 series are programmable switching
and control devices. They can be used in domestic applications,
machine building and plant construction. An EC4-200 controller
can be used as a stand-alone controller or connected to remote
input/output devices via the CANopen interface. This interface also
allows you to communicate with other PLCs (with a CANopen
interface).

From version 2.0 of the operating system the controllers have the
following features:

e Connection of expansion devices/controllers via easy-LINK

e Connection of the MFD-CP4 multi-function display via the
multi-function interface

e Transparent mode via the multi-function interface

e Direct access to local I/0 and the high-speed counters

* Integration in the easy-NET network via the easy-NET/CAN
interface

Controllers from version 2.10 can be connected to the ASl,
PROFIBUS-DP, CAN or DeviceNet networks with suitable network
interfaces.

The controller is programmed with the easy Soft CoDeSys
programming software. This software should be installed on a
standard PC with the Windows NT, 2000 or XP operating system.
Further information on the software is provided in the manual for
XSoft (AWB2700-1437GB).

This software provides you with a simple entry in the IEC
programming languages such as:

e |nstruction List (IL)

e Function Block Diagram (FBD)

e Ladder Diagram (LD)

e Structured Text (ST)

e Sequential Function Chart (SFC).

This provides a large number of operators such as:

® |ogic operators such as AND, OR, ...
e Arithmetic operators such as ADD, MUL, ...
e Comparison operators such as <,=, >

You use the programming software to create, test and document
a project. Functions for analog processing, closed-loop control and
function blocks such as timers, counters simplify programming.

PLCs: Part number overview

The EC4-200 series contains controllers with different displays and
the type and number of inputs/outputs.

Part no. Features
4]
=
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(=] ) > o
b= = o) ©
2 £ e £
EC4P-221-MTXD1 X 8 - -
EC4P-221-MTXX1 - 8 - -
EC4P-221-MRXD1 X - 6 -
EC4P-221-MRXX1 - - 6 -
EC4P-221-MTAD1 X 8 - X
EC4P-221-MTAX1 - 8 - X
EC4P-221-MRAD X - 6 X
EC4P-221-MRAX1 - - 6 X
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BInterface for connecting the CAN network
(®Analog output, 0 — 10 V (not active)
(5)DEL key

(®ALT key

(DRUN/STOP/SF LED

(8)CAN/NET LED

(9)Field for device labelling

(i0easy-Link interface to expansion device
(DProgramming interface for connection to a PC
@@Multi-function interface

(1Relay outputs

(4)Transistor outputs

(50K key

(ESC button

(@LCD display (EC4P-22x-M...D1)

@®)Cursor buttons P1...P4 (rocker button)

2 Setup
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Figure: 2: Front of the EC4P-221-MTAD1
(124 V DC power supply
@)lnputs

Inputs

Table 1:  Type and number of inputs

Digital 12(11...112) 24V DC

Of which canbe used 4 (17, 18, 111, 112) 24V DC/0...10V
as analog

Inputs 17, 18, 111, 112 can also be used as analog inputs. They are
selected in the user program by means of the appropriate syntax
used in the PLC configurator.

#¥ PLC Configuration |

onfiguration EC4P_200 ii

Base parameters

P8 11 AT %00.0: BOOL; ~ Input 11 %) [CF
--------- F§] 12 AT %140.1: BOOL; ~ Input 12 %) [C
--------- P 13 AT %I40.2: BOOL; ~ Input 13 ) [C
--------- F§] 14 AT %140.3: BOOL; ~ Input 14 %) [C
--------- P 15 AT %I40.4: BOOL; ~ Input 15 %) [C
--------- F§] 16 AT %I40.5: BOOL; ~ Input 16 %) [C
--------- F§|[17 AT %1x0.6: BOOL; " Input 17 7 [CH]
--------- F§ 18 AT %I40.7: BOOL; ~ Input 18 %) [C
--------- P 19 AT %041.0: BOOL; ~ Input 19 [C
--------- FB) 110 AT %041.1: BOOL; ¢* Input 110 %) |
--------- FB) 111 AT %041.2: BOOL; ¢* Input 111 %) |
--------- FB) 112 AT %041.3: BOOL, " Input 1129) |
--------- fd[17_Analog AT %hw2: WORD; (* Input I7, 10Bit, 0-10vDC %)
--------- E 18_Analog AT %IWW4: WORD, (* Input

--------- E 111_Analog AT %lWE: WORD; * Inpu -
I _ j_l

Figure: 3:  Selection between digital and analog input, e.g. 17

When programming the inputs as digital inputs in the user
program, the input voltage of 8°V forms the limit value for the
TRUE/FALSE signals.

Voltage [V] State
=38 FALSE
>8 TRUE

Technical data: => page 102
Inputs 11, 12, 13, 14 can be used for:

e generating interrupts (inputs 11, 12, 13, 14)
e controlling high-speed counters such as:
— 16 or 32-bit counters, for counting pulses (11, 12), up/down
counting
— Incremental counters, 32-bit, for processing the signals of an
incremental encoder (11, 12, 13, 14).

The function is selected in the PLC configuration. However, several
functions cannot be used at the same time.
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Example: If you are using input 11 for a high-speed counter (16-
bit), 12 can be used for another high-speed counter (16-bit) but not
for generating an interrupt. Inputs I3 and 14 likewise cannot be
used for generating an interrupt.

Connection description => figure 21 on page 23.

Function and cursor buttons as inputs

The front plate of the device is provided with the function buttons
DEL, ALT, ESC, OK which are arranged around the rocker switch.
The rocker switch is divided into 4 sections with the cursor button
designations P1 to P4. The function and cursor buttons are
represented in the PLC configuration as inputs. These inputs are
scanned in the program according to the general syntax rules. Only
one button can be actuated at a time, otherwise uncontrolled
states may occur when these buttons are scanned.

DEL ALT

ESC

OK

P1 %
S

il
ia

Function buttons and rocker switch with cursor buttons
P1, P2, P3, P4

Figure: 4:

ff PLC Configuration

figuration EC4P-200

O 11 AT %[<0.0: BOOL; (* Input 11 *) [CHANMEL (1]
--------- O 12 AT %[<0.1: BOOL; (* Input 12 *) [CHANMEL (3]

Mo Analog Output[SLOT]

Keys[SLOT]

] @ P1AT %I10.0: BOOL; (* Key P1 #) [CHANNEL (1]

-] @ P2 AT %I¥10.1: BOOL; (* Key P2 *) [CHANNEL (1]

-] @ P3 AT %IX10.2: BOOL; (* Key P3 *) [CHANNEL (1]

-] @ P4 AT %IX10.3: BOOL; (* Key P4 *) [CHANNEL (1]

(] 8 DEL AT %IX10.4: BOOL; {* Key DEL *) [CHANNEL ()]

-] @@ ALT AT %1410.5: BOOL; {* Key ALT *) [CHANNEL (]

-] & ESC AT %0410.6: BOOL; (* Key ESC 7} [CHANNEL ()]
o [] 88 OKAT %0410.7: BOOL; (* Key OK *) [CHANNEL (1]

--------- @ Mo Counter[SLOT]

- [ERmExtension[SLOT]

Figure: 5:  Inputs of the rocker and function buttons

The GetDisplaylnfo function block from the EC_Visu.lib library
enables you to control the scanning of the buttons according to
the active menu on the controller, => section
"EC_Visu.lib/EC_Visu2.lib library”, page 62.

12/06 AWB2724-1584GB

Diagnostics inputs

The inputs 113, 114, 115, 116 provide you with additional
information:

Input Function

113 No function

114 Connection to the expansion device via easy Link (not yet
active in operating system version 1.x):
0: ok, 1: not ok

115 Outputs Q1, Q2, Q3, Q4:
0: No short-circuit, 1: Short-circuit

116 Outputs Q5, Q6, Q7, Q8:

0: No short-circuit, toggle: Short-circuit

The inputs can be scanned in the program with symbolic operands.

Inputs for high-speed counters
You can choose between several different functions:

e 1 X 32-bit counter, for counting pulses (up/down)

e 2 X 16-bit counters, for counting pulses (up/down); the count
direction (up/down) can be set via the DIRECTION operand in
the program.

* 1 X incremental value counter, 32-bit, for processing the
signals of an incremental encoder; the count direction is set by
the edge sequence of the encoder.

You can select the counter type in the PLC configuration.

The function of the high-speed counter requires the setting of
inputs and the scanning of outputs in a POU, e.g. PLC_PRG. This
POU must not be called by an interrupt generated by a counter.

—> section “High-speed counters (Counter)”, page 45

Outputs
Table 2:  Type and number of outputs

Transistor outputs 8(Q1...Q8) 24V DC/0.5 A
EC4P-221/222-MT...

EC4P-221/222-MR...  6(QT...Q6) 250 VAC/8 A

relay outputs

The transistor outputs are provided with a short-circuit monitoring
function. In the event that a short-circuit occurs at one of the
outputs, this is indicated via the diagnostics inputs 115/116. 115 is
set to 1 if a short-circuit occurs at the outputs Q1 to Q4. Input 116
is toggled if a short-circuit occurs on Q5 to Q6.

Caution!

Scan 115/116 in the program. In the event of a short-circuit
set the outputs to 0 in order to prevent the thermal
overload of the output circuit.

A
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Memory card (MCC)

Memory card (MCC)

The memory card is used for data storage and supports the FAT16
file system.

Memory card data

On the memory card you can save the following data:

Data Transfer method

Boot project Browser command: copyprojtommc

Startup.INI file Browser command: createstartupini

Operating system (0S) Updating the OS, => page 56

Source code of the Online mode/Online menu: load source
project code

Online mode/Online menu:
Write file to PLC
Load file from PLC

General data

A brief description of the browser commands is provided from
page 59.

Caution!

In order to avoid any loss of data, ensure that you have
closed all files of the program before removing / inserting
the memory card or switching off the power supply.

\V/

Data access on the memory card

Functions such as FileOpen or FileRead allow you to access the
files of the memory card from the user program. These functions
are provided in the library EC_File.lib and are described in the
Function Blocks manual (AWB2786-1456GB).

RUN/STOP/SF and CAN/NET LEDs

After power up, the CPU can switch to the following states, as
indicated by the LEDs:

Table 3:  LED status signals

LED Meaning/CPU status

RUN/STP/SF CAN/NET

Red Red1) System test being run (up to 6 seconds after
start; after 6 seconds if no user program is
present).

CPU in NOT READY!

Orange  Orangel)  System update in progress

Red off1) System test finished without error

Red Red System test found a fault

Flashing  Flashing?

Orange  Off No user program present
CPU in NOT READY

Green - User program loaded

Flashing CPU in STOP

Green - User program loaded
CPU in RUN

Red - Cycle time exceeded
CPU in STOP

Orange - Continuous loop detected in program

Flashing CPU in STOP

Red Red Fatal error

Flashing  Flashing

1) LED is only relevant during startup/system test

If the CPU is in RUN status, the CAN/NET LED indicates the
following states:

Table 4:  LED status signals for CAN/easy-NET
LED Meaning
RUN/STP/SF CAN/NET
Green off Communication not active
Green Red Bus status STOP
Green Orange  Bus status PREOPERATIONAL
Station can be initialised, no transfer of
process data
Green Green Bus status OPERATIONAL

Process data transferred

13



14

Setup

12/06 AWB2724-1584GB

Real-time clock

The PLC is provided with a real-time clock that can be accessed in
the user program via functions from the SysLibRTC library. The
functions are described in the PDF file “SysLibRTC". After the
software is installed, this file can be opened via <Programs =
Moeller Software = easy Soft CoDeSys = Documentation =
Automation Manuals>.

The clock can be read or set using the browser command “getrtc”
and “setrtc”. More information is provided in section “setrtc” on
page 60.

In the event of a voltage loss the clock is backed up for at least 72
hours.

Programming interface for the PC

To connect the controller with a PC, use the cable EU4A-RJ45-
CAB1. The cable should be plugged into the programming
interface (RS232) of the controller. The interface is not electrically
isolated.

The interface is initialised with the following default parameters
when the PLC is started.

Table 5:  Default parameters of the RS232 interface
Data length 8 bit
Parity None
Stop bits 1
Baud rate 38400 Baud
Table 6:  Pin assignment of the RS232 programming interface
Signal
1 —
3
4 GND
5 TXD
6 -
7 GND
8 RD

Transparent mode

The programming interface is addressed as COM1. It can be
switched to Transparent mode using the functions of the library
EC_SysLibCom.lib.

—> chapter “RS 232 interface in Transparent mode”, page 71.

Multi-function interface

The controller can alternatively communicate with the following
devices via this interface:

e Memory card
The memory card should be fitted in an adapter which is then fitted
on this slot.

® MFD-CP4 multi-function display (MFD)

The MFD is a display with HMI features that is mounted away from
the PLC. It displays the content of the PLC display. Integrated
buttons enable you to send signals to the controller and control
the processing of the program. The MFD can be mounted in a
control cabinet door up to 5 m away from the controller. The
devices are connected with the cable MFD-CP4-800-CAB5.

e Terminal/printer

A terminal enables you to display and enter alphanumeric
characters. A printer can also be used to output data. The terminal
is connected to the PLC via an RS232 interface using the EASY800-
PC-CAB cable. The cable with the components for adapting the
PLC signals must be provided with a separate power supply from
the terminal. The signals and pin assignment of the interface must
be implemented in compliance with the RS232 specification. In
order to supply the components in the cable, the RTS signal device
must be set in the (terminal) device, => section
“EASY800-PC-CAB connection cable” on page 101.

The RS232 interface that is addressed with COM2 must be set to
Transparent mode in order to send or receive data to or from the
terminal.

—> chapter “RS 232 interface in Transparent mode”, page 71.

The functions for opening and closing the interface and for
sending and receiving data are described in the library
EC_SysLibCom.lib.



12/06 AWB2724-1584GB

OO0 | OO0

RUN  CAN
glovo ORer

@IAN
A
< )
v

QO

00 OO OO ®®a ©

i
@ ®

o] |
©O

PC
(RS 232)

Figure: 6:  Interfaces

(DProgramming interface for connection to a PC

(@Multi-function interface

(3)EU4A-RJ45-CAB1 cable

(®Adapter with memory card or connection of the following cables:
MFD-CP4-800-CABS5 cable for MFD-CP4

EASY800-PC-CAB cable for terminal/printer

EASY-USB-CAB for PC for programming via

USB interface

CAN/easy-NET interfaces

CAN/easy-NET interfaces

The PLC is provided with a CAN/easy-NET interface with two slots
that are internally connected via terminals.

g g
=2 |LE
olgql :I S :I
5225932
S8gdlnzdd
RoHL|(ECER
4 3 21 4 3 21

Figure: 7:  CAN/easy-NET interfaces

CANopen

The CAN interface is designed as a CANopen interface in
compliance with the CIA specification DS 301V4.0. The PLC can
be operated both as an NMT master as well as a CAN device on
CAN networks. When used as a CAN device the PLC requires an
address (= Node ID) for identification on the bus. Permissible node
IDs are 1...127. The configuration of the master and the device is
carried out in the PLC configuration.

—> section “"CAN/easy-NET network”, page 99.

15
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3 Expansion units

You connect the expansion devices directly to the PLC via the
EASY-LINK interface. The following expansion devices can be used
to increase the number of PLC inputs and outputs.

Type overview of expansion devices

TYPE Power supply Inputs Outputs
EASY618-AC-RE 100 ... 230V 12 AC 6 relay
AC

EASY618-DC-RE 24V DC 12 DC 6 relay

EASY620-DC-TE 24V DC 12 DC 8 transistor

EASY202-RE - - 2 relay
outputs with
common
power supply
for several
outputs

The EASY200-EASY coupling device enables you to connect a
remote expansion device to the controller via a 30 m 2-wire or
multi-core cable.

Overview of inputs/outputs

onfiguration EC4P-200

B EASYE20-DC-TE[SLOT)

| R AT %014.0: BOOL; (* Input R1 *) [CHANNEL ()]
R2 AT %X14.1: BOOL, {* Input R2 *) [CHANMEL (3]
R3 AT %l414.2: BOOL, {* Input R3 *) [CHANMEL (3]
R4 AT %l14.3: BOOL, {* Input R4 *) [CHANMEL (3]

R11 AT %4152 BOOL, {* Input R11 *) [CHANMEL (3]

R12 AT %4153 BOOL, {* Input R12 *) [CHANMEL (3]

R13 AT %I415.4: BOOL, (* Diagnostic Input R13*) [CHANMEL {1}
p R4 AT %I415.58: BOOL, (* Diagnostic Input R14 %) [CHANNEL ()]
p 15 AT %I415.6: BOOL, (* Diagnostic Input R15 %) [CHANNEL ()]
p R1EAT %I415.7: BOOL, (* Diagnostic Input R16 *) [CHANNEL ()]
| STAT %QxXE.0: BOOL, (* Transistor-Output 51 %) [CHAMNMEL (@3]
S2AT %GRE.1: BOOL, (* Transistor-Output 52 *) [CHANMEL (@]
| 53 AT %OKE.2: BOOL, (" Transistor-Output 53 ) [CHANNEL ()]

--------- rl ST AT %GRE 6 BOOL, (* Transistor-Output 7 *) [CHANMEL (@]
--------- K| 58 AT %OXE.7: BOOL; (* Transistor-Output 58 %) [CHAMNEL (@]

Figure: 8:  1/0s of the EASY620-DC-TE

Inputs
Table 7: Number of inputs and symbolic operands
TYPE Number Operand
EASY6...-...-... 12 R1,...R12
EASY620-DC-TE 4 (diagnostic) R13...R16

They are selected in the user program by means of the appropriate
syntax used in the PLC configurator.

Diagnostics inputs

The inputs R15, R16 provide you with additional information:

Table 8:  Functions of the diagnostics inputs
Input Function
R13, R14 No function
R15 Outputs S1, S2, S3, S4:
0: No short-circuit, toggle: Short-circuit
R16 Outputs S5, S6, S7, S8:

0: No short-circuit, toggle: Short-circuit

The inputs can be scanned in the program with symbolic operands.

Outputs

Table 9:  Number of outputs and symbolic operands
TYPE Number Operand
EASY618 6 S1,..., S6
EASY620 8 S1,..., S8
EASY202-RE 2 1,52

The transistor outputs are provided with a short-circuit monitoring
function. In the event that a short-circuit occurs at one of the
outputs, this is indicated via the diagnostics inputs R15/R16. R15
is set to 1 if a short-circuit occurs at the outputs S1to S4. Input
R16 is toggled if a short-circuit occurs on S5 to S6.

17
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4 Mounting

Install the PLC in a control cabinet, a service distribution board or
in an enclosure so that the power supply terminals and other
terminals are protected against direct contact during operation.

The PLC can be installed vertically or horizontally on a top-hat rail
in compliance with IEC/EN 60715 or on a mounting plate using
fixing brackets.

Ensure that the terminal side has a clearance of at least 3 cm from

the wall and from neighbouring devices in order to simplify wiring.

/

%A

L
O‘
My

/
I N
30 30
Nl ]

Figure: 9:  Observing the clearances for wiring

Mounting on top-hat rail

» Place the device diagonally on the upper lip of the top-hat rail.
Slightly push the device down and against the top-hat rail until
it also snaps onto the bottom lip of the rail. The spring
mechanism should ensure that the device snaps into position
automatically.

» Check that the device is seated firmly.

iE]

(IF)

Figure: 10:

The device is mounted vertically on a top-hat rail in the same way.

Mounting on mounting plate

Fixing brackets that can be inserted on the rear of the device are
required for screw mounting. The fixing brackets are available as
an accessory.

—> Three fixing brackets are sufficient for a device with four
fixing points.

Figure: 11: Inserting a fixing bracket

19
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® ® 'U]
® 5 n
Figure: 12:  Gerate anschrauben

(DFixing brackets

/

EASY—LINK-I@
EC4-200 ' 5@
>

EASY200-EASY
EASY202-RE
EASY6...-RE/-TE

Figure: 13:  Connecting the expansion unit/network module to the EC4-200

12/06 AWB2724-1584GB
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5 Installation

Connecting the power supply

L01 +

L01 -

02

SNSISISISISISISISE

LYoo0vooveon 12 5 16 17
DC:+24V

Figure: 14:  Connecting the power supply
The two 0 V terminals are connected internally!

‘ —> Die EC4-200 is protected against polarity reversal.

—> The necessary connection data is provided chapter
“Technical data”, page 102.

Cable protection
Protect the supply cables with a miniature circuit-breaker or at
least a 1A (slow blow) fuse (F1).

—> The controller behaves like a capacitor the first time it is
powered up. The switching device and the supply device
for switching on the power supply must be designed for
this, i.e. no Reed relay contacts, no proximity switches.

Connecting digital inputs

Use input terminals 11 to 112 to connect pushbutton actuators,
switches or 3 or 4-wire proximity switches. Do not use any 2-wire
proximity switches due to the high residual current.

L01+

L01—

2

OOOOOOOIS -

LVooovoovon

Figure: 15:  Connecting digital inputs

Connecting analog inputs

Inputs 17, 18, 111 and 112 can also be used to connect analog
voltages ranging from 0 Vto 10 V.

The resolution is 10-bit=10 ... 1023.

Caution! Observe the following when laying and
connecting analog cables:

» Use shielded twisted pair cables to prevent interference with
the analog signals.

» With short cable lengths, ground the shield at both ends using
a large contact area. If the cable length is more than around 30
m, grounding at both ends can result in equalisation currents
between the two grounding points and thus in the interference

of analog signals. In this case, only ground the cable at one end.

» Do not lay signal lines parallel to power cables.

» Connect inductive loads that you are switching via the outputs
to a separate power supply or use a suppressor circuit for
motors and valves. If the controller is run with motors, solenoid
valves or contactors via the same power supply, the switching
may cause interference on the analog input signals.

The following circuits contain examples of applications for analog
value processing.

—> Ensure that the reference potential is galvanically
connected. Connect the 0 V of the power supply unit for
the setpoint potentiometer and various sensors shown in
the examples with the 0 V of the power supply.

21
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Connecting setpoint potentiometers Temperature sensor connection

01+ L01+
01— L01— o o

e i T e

N

IQ’ ) = T+12v 35,55 °C_ 00U |=35.55 ¢ Q"R [T
®®®@@mxy®®®mi NSNS SIS

24V 0V 0V 17

Figure: 16: Setpoint potentiometer Figure: 19:  Temperature sensor

Use a potentiometer with the resistance = 1 kQ, e.g. 1 kQ, .
0.25W. Connecting the 20 mA sensor
A4to 20 mA (0 to 20 mA) sensor can be connected easily with an

L1+ external 500 O resistor.

Lo1—

L01+

1.3 kQI0.25W
L01—
F1
1kQ/0.25W |_<_)I_|
F [I] Q 4.20ma 'Y

000000000 - | ?M
o ov T 2 5wk B0 ]
000000000 - |

. . . . . 24V 0V 0V 17
Figure: 17: Setpoint potentiometer with upstream resistor WJ

Figure: 20: 20 mA sensor

L1+
- (1) Analog sensor
12V e
0..10V 0 o i .
2 m P ;m = <11, The following values apply:
e imA=19V
e imA=19V

e 20mA=95V
®®®®®®®®®®--- i (accordingto U=Rx 1 =478 0 x 10 mA ~ 4.8 V)
RN RGN

Figure: 18: Brightness sensor




12/06 AWB2724-1584GB Connecting a pulse

transmitter/incremental
encoder

Connecting a pulse transmitter/incremental encoder Connecting the incremental value encoder

Inputs 11 to |14 are designed so that high-speed signals from pulse

transmitters/incremental encoders can be counted. L1+

Lo1 —
The following connection options are possible: 024

e 2 x pulse transmitters (16-bit) Fi m Q | ¢ ;1

* 1 x pulse transmitters (32-bit)
¢ 1 x incremental encoder (32-bit).

UL .
JuL K1 =\
Connecting pulse transmitter ]
A B C
L01 + v ol
L01 —
L02 +
A [I] p | WLVoovoovoon 2 13 14 15 16
SEESI e ] NNV
24V =
@
{ -
RN Figure: 22: Connecting the incremental encoder
A,B: square-wave incremental signals that have a 90 degree phase shift
(f_::j:'_)l :f_::[:}l C: Reference signal
K1: Reference window switch
LVooovoovoon 2 B 14 15 16

24V —

Figure: 21: Connecting pulse transmitter

The figure shows the connection of a pulse transmitter which
sends pulses to input 1. An internal counter processes the pulses.
You can choose between a 16-bit counter (max. 65535) and 32-
bit counter (max. 4294967295). The pulse transmitter for the 32-
bit counter must only be connected to 11. Only if a 16-bit counter
was used at 11, can another pulse transmitter (16-bit) be
connected to 12.
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Installation

Connecting the outputs

The relay or transistor outputs are used to switch loads such as
fluorescent tubes, filament bulbs, contactors, relays or motors.
Prior to installation observe the technical limit values and data for
the outputs (—> page 106, 107).

Connecting the relay outputs
EC4P-221/222-MR..., EASY6..-DC-RE

1 1 12 1 12
y— Q1®_/ 02®./ Q3®_/ Q4®_/ QS®_/ QG®_/
10 000 000

0V, N

LG

L1, 12,13 (115/230V ~)
+24V =

Figure: 23:  Relay outputs EC4P-221/222-MR...

Unlike the inputs, you can connect the EC4P-221/222-MR...,
EASY6..-..RE relay outputs to different phase conductors.

Caution!

Do not exceed the maximum voltage of 250 V ACon a
relay contact. If the voltage exceeds this threshold,
flashover may occur at the contact, resulting in damage to
the device or a connected load.

R

_—1

24 V—=8A 2A
15V ~8A 2A
230V ~ 8A  2A

@ 1000 W
@ 10x SSW} _);

25000
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Connecting transistor outputs

EC4P-221/222-MT..., EASY6...-DC-TE

EC4P-221/222-MT... easy6...-DC-...
R L R L
——-—— == T
4V 05A  05A +24V— | 24V= 05A  05A
(20.4-28.8V =)
Ql-Q4 3w
®B-gs 5w COUV @ swnav

Figure: 24:  Transistor outpus EC4P-221/222-MT..., EASY6..-DC-TE

Parallel connection:

Up to four outputs can be connected in parallel in order to increase F UV
the power. This enables a maximum output current of 2 A.
Uemax< UZ <33V
payy
Caution! 0 0.5, Q.s.
Please note the following when switching off inductive
loads: . . . . - 1 =
Suppressed inductive loads cause less interference in the
entire electrical system. Connecting the suppressor circuit oV

as close to the inductance as possible is recommended.
Figure: 25:  Inductive load with suppressor circuit

A Caution! Only outputs of the same group (Q1 to Q4 or Q5
to Q8) can be connected in parallel; e.g. Q1 and Q4 or Q5
and Q8. Outputs connected in parallel must be switched
at the same time.

Behaviour in the event of a short-circuit/overload
A transistor output will switch off in the event of a short-circuit or
overload. The output will switch back on up to the maximum

If inductive loads are not suppressed, the following applies: temperature after a cooling time that depends on the ambient
Several inductive loads should not be switched off simultaneously temperature and the current level. If the fault continues, the

to avoid overheating the driver blocks in the worst possible case. output will switch off and on until the fault is rectified or the power
If in the event of an Emergency-Stop the +24 V DC power supply supply is switched off.

is to be switched off by means of a contact, and if this would mean
switching off more than one controlled output with an inductive
load, then you must provide suppressor circuits for these loads (a
following diagrams).
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Connecting analog outputs Memory card, CAN/easy-NET, PC connection

The EC4-200 is provided with one analog output QA 01, 0 V up to To fit a memory card or establish a CAN/easy-NET or PC
10 V DC, 10-bit resolution (0 to 1023). The analog output can be connection the protective cap must be removed first of all.
used for controlling servo valves and other actuators.

Connecting servo valves

L01 +

L01 -

e ST
1

000 08

24V —

Figure: 28:  Removing the protective cap/adapter: top: for CAN/easy-
NET connection bottom left: adapter for memory card
bottom right: PC connection

ov ov 1 12 g é 111 12 0V QA1

®®§)®

Figure: 26: Connecting servo valves
Fitting or removing the memory card

. . The memory card is located in adapter c.
Setpoint entry for a drive

LO1 +

L01 -

P N

24V 0V o0V I 12 éé oV g
iy § Figure: 29:  Adapter with memory card
» To fit the memory card, press it until it snaps into position.
Figure: 27:  Setpoint entry for a drive » To remove the memory card, press it until it is released.
Caution!

Analog signals are more sensitive to interference than
digital signals. Consequently, more care must be taken
when laying and connecting the signal lines. Incorrect
switching states may occur if they are not connected
correctly.
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Figure: 30: Fitting/removing the memory card

CAN/easy-NET, PC connection

» Fit the plug for the CAN/easy-NET connection into the opening
at the top of the device (0.

» Fit the plug for the PC connection in the opening on the bottom
right on device b.

Figure: 31: Plug for the CAN/easy-NET connection (1) and the PC
connection (2)

—> For further information see => section “CAN/easy-NET
network”, page 99.

v Caution!
Protect the EC4-200 and memory card from electrostatic
discharge in the following manner: Discharge yourself of
electrostatic charge by touching a grounded surface
before fitting or removing the memory card.

Memory card, CAN/easy-NET,
PC connection
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Connecting expansion devices/network modules

Local expansion

» Connect the devices to the expansion or to the network module

via the EASY-LINK-DS connection plug.

EASY-LINK-DS

EC4-200 .
EASY202-RE
EASY204-DP

EASY221-CO

EASY222-DN
EASY205-ASI

Figure: 32: Connecting expansion devices with EC4-200

connection of expansion unit).

e Basic isolation 400 V AC (+10 %)
e Safe isolation 240 V AC (+10 %)

system or machine!

A The following electrical separation is implemented
between the power supply/CPU module of the MFD
device and the expansion unit (separation always in local

Units may be destroyed if the value 400 V AC +10 % is
exceeded, and may cause the malfunction of the entire

different DC power supplies.

EASY-LINK-DS

—> Basic unit and expansion unit can be provided with

EC4P-221/222-M...1

10

1__
EASY200-

EASY

E+]E]

Remote expansion

Remote expansion units can be installed and run up to 30 m away
from the basic unit.

Warning!

The two-wire or multiple-wire cable between the devices
must adhere to the insulation voltage requirement which
is stipulated for the installation environment. Otherwise,
a fault (ground fault, short-circuit) may lead to the
destruction of the units or injury to persons.

A cable such as NYM-0 with a rated operational voltage
of Ue = 300/500 V AC is normally sufficient.

Terminals E+ and E— of the EASY200-EASY are protected
against short-circuits and polarity reversal. Functionality
is only ensured if E+ is connected with E+ and E— with E—.

E+ E-

EASY6...-RE/-TE

Figure: 33:  Connecting remote expansion units to the EC4-200

28
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6 Operation

The following chapter describes the operation of the buttons and
the display on the front plate.

Keypad

S B

@ &

DEL: Delete
ALT: Special function, status display

Cursor buttonsuliOf U: Move cursor Select
menu items Set numbers and values

OK: Next menu level, Save your entry
ESC: Previous menu level, Cancel

Selecting menus and entering values

®and @

D
D

Show System menu

Move to next menu level Call menu item
Activate, change, store entries

Move to previous menu level Cancel
entries since last OK

A Change menu item
» < Change value
> Change place

P buttons function:

< Input P1 A
> Input P3 v

Input P2
Input P4

Selecting or toggling between menu items

FRRAMETER

FROGRAN
“ STOR
SET CLOCK

Cursor [ U

Cursor display

HH : MM
D0, MM
YERR

By i1
05.05
]

HH : M
0D M
YERR

14:21
05.08
D]

Setting values

HH : M
OO, MM
YEFR

1h:2d
03.10
I

_I_I_I_IW
Values
Places —

Value at place

Select or toggle

D

The cursor flashes.

Full cursor E/:

e Move cursor with G i iOU
Value M/ M

e Change position with 4 i

e Change values with [ U

Flashing values/menus are shown in grey
in this manual.

Select value | U
Select digit < >
Change value at digit ~v

@ Store entries

@ Retain previous value

29
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Operation

Selecting the System menu

Status display
Tid........
NTISF BF MC OC | D -nd @
MO 0@:00 =
@ ..34 . STOF
Local \
expansion @ No
R34 assword
RS SF BF MC DO @ @ P
MO 02:00 s
Z... .5k, STOP
R = Inputs...
RS = Expansion
S = Outputs...
i l L v
Current —
selection ETOFY RUM SVETEM
flashes in | SET CLOCK STARTFARAMETER . .
THFORMATIOM MENL LAMGURGE
menu

1st menu level Main

menu

Status display with time

Inputs —
Weekday/Time —
Outputs —
Status display with date
Inputs —

Weekday/date —
Outputs —

Advanced Status display

ID = Device address of missing
devices on the easy-NET —

| = Diagnostics inputs —

[13 = No meaning
114 =1, if no Link expansion

1st menu level System
menu

I 1t

MT1 £F BF MC DO
MOOOE:00 We

g, 3y . ETOP

On: 1, 2/0ff: 3, 4...

@

11t

MT1 &F BF MC DC
MOOO1.04. 2006 W=
@ o..3h . RUM

®

I
I0 ... 45ETE DC

I AR . WE
@034, RUM

115 = 1, if short-circuit on output Q1, Q2, Q3 or Q4

116 = toggles if short-circuit on output Q5, Q6, Q7 or Q8
R15 = toggels if short-circuit on output S1, S2, S3 or S4
R16 = toggels if short-circuit on output S5, S6, S7 or S8

— System information #)
— Startup behaviour; WS = Warm start, CS = Cold start, ST = Stop
— Operating state: RUN/STOP

#) System information

—-NT1 = Station 1 (2..8)

—SP = Startup.INI file present
—BP = Boot project present
—MC = Memory card present
—DC = DC/AC expansion present

12/06 AWB2724-1584GB
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Menu structure

Main menu without password protection

» You access the main menu by pressing OK.

Main menu * Only use in STOP
Fi 1 #) ] u BOOT FROJECT
STOF & FUM FLASH=-:CARD 1t
SET CLOCH DELETE CARD=FLASH STORED
THFORMAT TOM
- EOOT FROJECT
1%
CARD=*FLASH STORED
™ BOOT FROJECT
FLASH=:CARD Is
STORED
BOOTRROJECT
DELETE
BOOTFROJECT [ | -
RESET DELETE CARD
l
PFﬂﬁﬁﬁH
-l ol M
SET CLOCK. ..
THFORMAT TOM
FROGRAM 1h:23
sTOR 03,10
g0
TMFORMAT IOH
FROGRAM — | EXAMFLE:

STOF o RUN
=E {

o U

ECHF-222-HMTAD
BUTLD:1008

31
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Main menu with password protection

Main menu Password entry Incorrect entry
enter }
) L
STOF RUM Password
ZET CLOCK
THFORMATION

Correct entry

Status display
FAEEM0RD

System menu

» The System menu is accessed by simultaneously pressing DEL
and ALT.

System menu Password setup

Password entry

TVETEM f I poooono
STARTPARAMETER
MENL! LAMGUAGEE
ACTIVATE FUl 100000
Change/
delete
password
FRZZNORD
| CLOCK
OFERATING MODE
SECURTTY ? RESTRRT Lo HALT Setting remains valid until next program
= DIEFLAY RESET WARH download
STARTFARAMETER * FACTORY ZET RESET COLD
MENU LAMGUAGE
RESTART | w COMTREAZT: 0
' LIGHTING J
Program + boot project are
deleted! => section “Restoring factory
settings (factoryset)”, page 44.
SECURITY Moo
ZVYETEM 0 BE

DEFIMED

HENL LANGUAG

SECURTTY f EMELISH
SWETEM DEUTECH
ETARTFARAMETER *
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Menu structure

System menu

System menu PLC: STOP!
—oHHET. =\ HET FRRAMETER. . [=NET-I0 01 A
STARTFARAMETER IHE. .. STATIONES ERAUDRATE: 125KE
MEMU LAMSUAGE COMFIGURE EUSDELAY: ﬂ_l]
: Py SEND IO ¢ 4 Y
REMOTE RUN o
Position on the easy- —» |« ID of active devices
| | 0 = No device
HET PARAMETER. .. 11 *
ke ) {2 B
COMF ITEURE EE
y ] v
R T
B0

| »|HET FARAMETER. . . || CONFIGURE?
STATIONS

I
COMFIEURATION
IH
FROGRESE

* — HOT ACTIVE

STRRTFARAMETER | || -
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7 Description of settings

All settings are made using the operating elements on the
controller.

Password protection

You can protect access to the main menu and the System menu,
the clock setting and the operating mode (RUN/STOP) with a
password. Choose SECURITY | RANGE to activate the individual
setting options.

The System menu is always protected when a password is
activated.

In this case the password consists of a value between 000001 and
999999. The number combination 000000 is used to delete a
password.

Password setup

A password can be set up via the System menu in either RUN or
STOP mode. You cannot change to the System menu if a password
is already activated.

» Press DEL and ALT to call up the System menu.

» Select the menu option SECURITY... to enter the password.
» Press the OK button and move to the PASSWORD... menu.
» Press OK again to enter the Password entry mode.

Six dashes will appear if no
password is entered: No password
present.

» Press OK, six zeros will appear
» Set the password using the cursor buttons:
— U iselect position in the password,
— [U set a value between 0 to 9.

» Save the new password by
pressing OK.

Use OK to exit the password display

and proceed with ESC and U to the
RANGE... menu.

The scope of the password has not yet been defined. The password
is now valid but not yet activated.

Selecting the scope of the password

» Press the OK button.

» Select the function or the menu
to be protected.

» Press the OK button in order to
protect the function or menu
(tick = protected).

—> The password protection protects the program by default.

At least one function or menu must be protected.

e PROGRAM: The PROGRAM menu is protected.

e CLOCK: Date and time are protected with the password.

e OPERATING MODE: The toggling of the RUN or STOP operating
mode is protected.

Activating the password
You can activate an existing password in three different ways:

e Automatically when the controller restarts

e Automatically after the program is loaded

e Automatically if no telegram was sent on the PC interface for 30
minutes after the password was entered.

e Via the password menu.

» Press DEL and ALT to call up the System menu.
» Open the password menu via the SECURITY... menu

The password menu is only
displayed if a password is present.

The password protection protects
the program by default.

—> Make a note of the password before you activate it. If the
password is no longer known, it will not be possible to
activate the System menu.

Caution!

If the password is unknown or lost, and the password
delete function is not activated: The unit can only be reset
to the factory setting by the manufacturer. The program
and all data will be lost.

Vv

» Select ACTIVATE PW and press OK.
The password is now active. The status display is activated.

You must enter the password before you can activate a protected
function or menu, or activate the System menu.
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Description of settings

Access with password protection

Password protection is deactivated once the password is entered.
You can reactivate password protection later via the Password
menu or by switching the power supply off and on again.

» Press OK to switch to the main menu.

The PASSWORD... entry will flash.

» Press OK to enter the password
entry menu.

=—> [f the main menu shows PROGRAM... instead of
PASSWORD..., this means that password protection is
not activated.

The password entry field is shown.

» Set the password using the cursor
buttons.

» Confirm with OK.

If the password is correct, the Status display is reactivated.

The PROGRAM... menu item is
enabled.

The System menu is also accessible.

12/06 AWB2724-1584GB

Changing or deleting the password range

» Enter your password.

» Press DEL and ALT to call up the System menu.

» Open the password menu via the menu option SECURITY... and
PASSWORD....

The CHANGE PW entry will flash.

This menu is only displayed if a
password is present.

» Press OK to enter the password

entry menu.

» Press OK to move to the 6-digit
entry field.

» The current password will be
displayed.

» Modify the six password digits
using the cursor buttons.
» Confirm with OK.

Press ESC to exit the security area.

Delete
Use number combination 000000 to
delete a password.

Six dashes will appear if no
password is entered.

Password incorrect or no longer known

Have you entered an incorrect
password?

» Re-enter the password.

This can be repeated as many times as required!

Pressing ESC returns you to the starting menu

=—> If you have lost the password, you can only change or
delete it via the PC.

Deleting the password (via PC)
» Log on to the PLC.

If you call the browser command “factoryset”, the password, the
user program and the boot project will be deleted, and the
controller will be reinitialised with the default parameters,,

—> section “Reset”, page 44.

» Call the browser command “factoryset”.
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Changing the menu language

Changing the menu language

Two menu languages can be selected. These can be set via the
System menu.

Language Display
English EMELISH
German DEUTECH

—> The language selection is only available if the controller is
not protected by a password.

» Press DEL and ALT to call up the System menu.
» Select MENU LANGUAGE... to change the menu language.

The language selection for the first
entry ENGLISH is displayed.

» Use [ or U to select the new menu

language.

» Confirm with OK. The language
will be assigned a tick.

» Exit the menu with ESC.

The new menu language is active.

Press ESC to return to the Status display.

Setting date and time

The devices are provided with a real-time clock with date and time.

Set the hour, minute, day, month and year during initial
commissioning.

» Select SET CLOCK... from the main menu.

This will open the menu for setting
the time.

» Select SET CLOCK.

» Set the values for time, day,
month and year.

» Press the OK button to access the
Entry mode.

— <> Move between the places.

— [U Change the value of a parameter
— OK Save day and time

— ESC Retain previous setting.

Press ESC to leave the time setting display.

Startup behaviour

Setting the startup behaviour
The following start options can be set via the menu:

e HALT
e WARMSTART
e COLDSTART

» Switch to the System menu.

If the controller is password-protected, the System menu
is only available after the password has been entered.

-

» Set the Startup behaviour.

—> section “Access with password protection”, page 36.
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Description of settings

Setting LCD contrast and backlight

The background illumination of the LCD display can be switched
off. The display contrast can be set to one of five stages. The
display is not required during operation. The backlight is only
required during maintenance and when texts have to be displayed.

» Switch to the System menu.

If the controller is password-protected, the System menu
is only available after the password has been entered,

-

—> section “Access with password protection”, page 36).

» Select the SYSTEM menu.
» Press the OK button.

STRRETFARAMETER . .
MEMU LAMGEUHEE

» Use the U button to select the
DISPLAY menu and press OK.

The menus for setting the contrast
and backlight are displayed.

» Press the OK button and move to
the contrast entry field.

Use the [ and U cursor buttons to
set the contrast to a value between

-2 and +2.

» Select your setting.

» Complete your setting by
pressing OK.
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The contrast setting is valid until it is changed again.

» Use the cursor buttons [ and U to
move to the LIGHTING menu.
» Press the OK button.

» The backlight is deactivated. ) =
LIGHTING

» Press OK if you wish to
reactivate the backlight.

» The tick 3 indicates that the
backlight has been switched on.

LIGHTING

—> The basic factory setting is as follows: The contrast is set
to 0. The backlight is permanently switched on. Menu
setting: LIGHTIME
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8 Configuration of the inputs/outputs (1/0)

Representation of the inputs/outputs in the configuration

The direct addresses of the inputs/outputs are assigned symbolic
names beforehand in the PLC configuration.

Symbolic operand Physical operand Data type

11 AT % 1X0.0 BOOL

The symbolic operands can be used directly in the program.

Displaying the local inputs/outputs

» To display the local inputs/outputs, first click on the plus sign in
front of “Configuration EC4P-200", then on the plus sign in
front of “Local 1/0".

» The following folders are displayed underneath the folder
“Local I/0". The function of these folders must be adapted to
the actual controller type.

Transistor OQutputs
No Analog Outputs
No Keys

No Counter.

The folder function “Transistor Qutputs” must be changed to
"Relay Outputs” for a controller with relay outputs, => section
"Changing the folder function”.

» To display the inputs/outputs of the individual folders use the
mouse to left-click the plus sign in front a folder.

#¥ PLC Configuration

mg||sonfiguration ECAR_200
Local HO[SLOT]

g (Other Parameters -

1M AT %1%0.0: BOOL; (* Input 1 #) '”‘BD‘SUU'CBS_
I‘I Inone
'_‘3 12 | none
E 112_Analog AT %iWE: WORD;
- [y Transistor Outputs(SLOT) '_‘3 13 |none
Mg Mo Analog Output{SLO
g putl i '_‘3 14 | none
Mo Keys[SLOT]
L B Mo Counter[SLOT]

Figure: 34: Selectable inputs/outputs

Changing the folder function

Transistor Outputs n Relay Outputs

The Transistor Outputs are displayed as the default PLC
configuration. If you are using a controller with relays, you will
have to change the Output Type:

» Right-click Transistor Outputs.
» Choose Replace Elements in the context menu and click Relay
Outputs.

General principle: To display the direct and symbolic addresses of
the outputs, click the xxx Output node.

No Analog Output
The default configuration “No Analog Output” can be replaced
with “Analog Output” from operating system V2.0.

No Keys

The term “Keys"” stands for the buttons on the front of the
controller such as ALT, DEL, ESC and OK, as well as the 4 buttons
of the rocker switch. The buttons are represented in the PLC
configuration as inputs.

You can program the direct or symbolic addresses of the inputs in
order to scan the states of buttons in the program.

» Right-click NoKeys.
» Choose Replace Elements in the context menu and click Keys.
» Click on the plus sign in front of Keys.

No Counter
High-speed counters must be activated if they are required for your
application:

» Right-click No Counters.
» Choose Replace Elements in the context menu and click on one
of the 3 counter functions.

#¥ PLC Configuration

E 111_Analog AT %ME WORD, (" Input 11, 10E
E 112_Analog AT %A WORD, (% Input 112, 1DE
] Transistor Outputs(SLOT] :
4l Analog Output{SLOT)

Keys[SLOT]
B N Counter(SLOT)
wtension[SLOT]

Insert Elemert
Anpend Subelerment:

Replace element

Mo Courter

Calculate addresses  16Bit Counter

cut 32Bit Count‘lar
Copy Incremental Input
Easte s

Delete Dl

Figure: 35:  Selecting counters
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Configuration of the
inputs/outputs (1/0)

The submenu will appear:

» Select a counter type, such as 32-bit counter.
» No Counter will then be replaced by “32 Bit Counter”.

» Clicking the plus sign will display the inputs and outputs of the
counter.

Configuration EC4P_200
Local HO[SLOT]
] 1 AT %0:0.0: BOOL; ¢* Input 11 *) [CHAMMEL ()]

] Transistor Outputs(SLOT]
4l Analog Output{SLOT)
Mo Keys[SLOT]
{32Bit Counter[SLOT]
--------- [ Counter AT %ID10: DWORD:
(* Caunter Value *) [CHANMEL ()]
--------- Enable AT %Qx4.0: BOOL;
(* Enable Counter * [CHANMEL {G)]
--------- Direction AT %GQx4.1: BOOL,
(* Caunter Up/Down Control
(FALSE: Up, TRUE: Down) *)
--------- Reset AT %Qx4.2: BOOL,
(* Reset Counter * [CHANMEL (23]

-------- E Freset AT %GDE: DWORD:
(* Preset Value Counter *) [CHANMEL {3)]

Figure: 36: Configuring a counter (32-bit)
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Displaying the inputs/outputs of the expansion devices

» Click the “+" sign in front of the folder "Extension”
» Right-click the “No Extension” folder
» Select a device from the Replace element menu.

Configuration EC4P-200

[E#iNo Extension[SLOT]

Element einfiigen
Lnterelement anhanaen
Element zen b

Mo Extension

Adressen berechnen EASYE18-AC-RE
Ausschneiden EAsvela DORE

: EASY620-DC-TE
Kopieren
- EASYZ202-RE
Einfiigen
. EASYZ00-EASY
Liischen L=

Figure: 37: Selecting the expansion device

» Click the plus sign in front of the new device folder in order to
display the inputs and outputs, including the diagnostics inputs.
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9 Operation

General

Overview of memory sizes

The following maximum memory/POUs are available:

Program (Code) 256 KByte

Global variables (Global) 224 KByte, if no libraries were
included

Data memory (Memory) 16 KByte

Input image (Input) 4 KByte

Output image (Output) 4 KByte

Retentive variables (Retain) 8 KByte

Max. number of POUs Approx. 2000

If a variable is declared as RETAIN in a function block (FB),
all the variables in this function block have the RETAIN
status.

-

Memory definition
The controller has the following memory:

e Working memory (SRAM), not retentive.
— Content, e.g. program, data
e System memory (FLASH), retentive.
— Content, such as boot project
e Memory card
— Content such as boot project, operating system.

Startup behaviour

The controller does not have a battery for backing up the working
memory containing the program. To save the program in the event
of a power failure, you should create a boot project of this program
that can be stored in the retentive system memory.

After the power supply is switched on, the CPU carries out a self-
test of the system. In the event of a fault, the LEDs RUN/STOP/SF
and CAN/NET LEDs will flash red. After the self-test has been
completed fault free, the controller checks whether:

® an operating system update is present on a fitted memory card.
In this case, it must be loaded.

* a boot project is present. In this case it is loaded into the
working memory of the controller and started according to the
startup behaviour set. If no boot project is present, the
controller stays in the NOT READY state.

Startup behaviour with boot project on the memory card

When the controller is switched on, a boot project on the memory
card has priority over a project stored in the system memory. If
both projects are different, the boot project of the memory card is
copied to the system memory and then started. Due to the copy
process the PLC start-up phase will be extended by a few seconds.
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Power on

No
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Boot project on MMC?

Boot project in the

No

system memory (Flash)?

Boot project
on MMC =

No

Boot projet in the main memory
(Flash)?

‘Yes

\

Boot project in the No

system memory (Flash)?

Yes

Load boot project from system memory
(Flash) into the main memory

Load boot project from the MMC into the working
memory
Save boot project from the MMC in system
memory (Flash)

Load boot project from the system memory
(Flash) into the working memory

Figure: 38:
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Startup behaviour

No

Warm start?

Yes

Startup tiehawour No

Cold start?

Warm start initialisation

Cold start initialisation

RUN

Startup behaviour with boot project

STOP
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Setting the startup behaviour
in the programming software

Setting the startup behaviour in the programming
software

With the setting of the start-up behaviour you determine the start
behaviour of the PLC when the supply voltage is switched on.

The setting can be made in the PLC configurator or via the
operating elements of the controller. The setting options are not
prioritised. The last entry is valid.

Activate the Common Parameters tab in the PLC configurator and
choose the required startup condition from the list.

e HALT
e WARMSTART
e COLDSTART.

Settings  Common Parameters

Setting

Start Behaviour IW’AHMSTAHT 'l
HALT

RS TART

COLDSTART
Maximum Cycle Time
’7 Max. Cycle Time (201000ms]  [20
Update Operating System
Start.. |

Figure: 39: Definition of start behaviour

Program START/STOP

Program start (STOP | RUN)
You can start the program in one of two ways:

* In online operation, issue the START command, for example,
after loading a program.

* Via the operating elements on the controller.
— In the main menu choose START in the Program menu.

Behaviour after power off or power interruption

If the power supply is switched off or interrupted, this will
immediately stop the program cycle. The program is no longer
processed up to the end of the cycle. This is also not resumed after
the power is restored. Processing starts at the beginning of the
program. This causes retentive data, such as variables in double
word format to be no longer consistent depending where the
program was aborted.

If inconsistent data is not acceptable in your application, you can,
for example, use an uninterruptible power supply (UPS) with back-
up.

In the event of a power failure, all outputs are set to 0 and
switched off.

The behaviour of retentive variables according to the startup
behaviour set is shown in table 10.

The PLC restarts as defined by the settings in the PLC
Configuration window, => figure 39.

Table 10: Behaviour of the variables at PLC start

Start-up condition Variable type

Non-retentive Retentive

COLDSTART Activation of the initial values
WARMSTART Activation of the ~ Values
initial values remain in
memory
Load and start program in Activation of the initial values
Online mode
Start/Stop/Start. .. Values remain in memory

Program stop (RUN | STOP)
You can stop the program in one of two ways:

* In online operation, issue the STOP command.
¢ Via the controller menu.
— In the main menu choose STOP in the Program menu.

If you activate the STOP command, the CPU will switch to STOP
status as soon as the program cycle has been completed. The
outputs are set to 0.
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Starting/stopping the program via external switch

An external switch connected to an input can be used to start or
stop the processing of the program. Some additional program
instructions are required, which are shown in the example in the
Appendix (). The SysLibPIcCtrl.lib library contains the function
SysStartPlcProgram required for the start, and the function
SysStopPIcProgram required for the stop.—> page 100

In this case, the startup behaviour of the controller must be set to
WARM START in the PLC configurator under Other Parameters =
Settings!

Itis then still possible to switch the controller to START or STOP via
the PC in Online mode.

Program processing and system time

The user program is processed cyclically. The status image of the
inputs is read before the start of each program cycle, and the
status image of the outputs is written at the end of the cycle.

The cycle time depends on the length and the structure of the user
program. In order to ensure a fast response to events, program
routines can be programmed that are started when a system event
occurs, => section "System events”, page 49.

Cycle time monitoring

The cycle time of the user program is monitored. The controller
switches to STOP status and the outputs are switched off if the
cycle time exceeds the set time.

You should set the maximum permissible time in Other Parameters
in the PLC configurator. The shortest time is 20 ms (default value),
the longest time is 1000 ms.
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Reset

You can carry out a reset via the PC in online mode or via the
controller menu. To do this, select the appropriate menu item in
the PLC configurator or in the controller menu.

The following Reset commands are provided in the menu:

Configurator (Online menu)  PLC menu

Warm reset Warm reset

Cold reset Cold reset

Hard reset DELETE-> HARD RESET
Warm reset

e The program is stopped.

e The non-retentive variables are initialised, the “Retain”
variables are retained.

* The program can be restarted.

U

Cold reset

* The program is stopped.
e All variables are initialised.
* The program can be restarted.

Hard Reset

¢ The program in the working memory and the boot project in the
system memory of the controller are deleted.
e With the memory card fitted:
— Allthe project files on the memory card, the operating system
and the boot project are deleted.
— All user specific files and the startup.ini file remain
unchanged.
e The PLC s set into the NOT READY state.

Restoring factory settings (factoryset)

The browser command “factoryset” or choosing SYSTEM |
FACTORY SET can start a Hard reset command (). The startup.ini
file on the memory card and the system parameters in the
controller are also deleted. After a start the controller resumes
operation with the STARTUP data. The interfaces are initialised
with their default values.=—> section “Hard Reset”
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Behaviour of variables after Reset

Variable type

Reset Non-retentive Retain

Warm reset Activation of the initial Values remain in
values memory

Cold reset Activation of the initial values

Hard reset!) No more variables present, program deleted

1) After a hard reset, the program must be reloaded. In online
operation, you can then restart the PLC.

Test and commissioning

The PLC supports the following test and commissioning functions:

 Breakpoint/single-step mode

* Single cycle mode

e Forcing

* Online modification

e Progression display (Power Flow).

—> The following applies to breakpoint/single-step mode and
single cycle mode:

Do not use these commissioning functions in the program
routines such as start. A malfunction may cause an
undefined state in the controller.

If the commissioning functions cannot be run, activate the
debugging function (default status): Choose Project
Options Build and click the Debugging option.

Breakpoint/single-step mode

You can set breakpoints within the user program. If an instruction
has a breakpoint attached, then the program will halt at this point.
The program can be executed only in the single-step mode. Cycle
time monitoring is deactivated.

Caution!
Any outputs already set when the program reaches the
breakpoint remain set!

Single cycle mode

In single-cycle mode, one program cycle is performed in real time.
The outputs are enabled during the cycle. Cycle time monitoring is
activated.

Caution!
Any outputs already set when the program reaches the
breakpoint remain set!

Test and commissioning

Forcing variables and inputs/outputs (Forcing)

All variables of a user program can be forced into fixed values.
Forced local outputs are only switched to the periphery when the
controller is in RUN status.

=—> Thel/0 connected through the CANopen field bus can not
be forced.

Status display in the programming software

e The signal states of the physical, Boolean inputs are displayed
in both the CPU’s RUN state and in STOP.

e The signal states of the physical, Boolean inputs are only
displayed in RUN state; in the STOP state they are designated
with FALSE.

e All other variables are displayed with the current variable value.

High-speed counters (Counter)

The controller input for pulse processing is shown in section
“Connecting a pulse transmitter/incremental encoder” (page 23)
for every counter function. The other inputs/outputs of a counter
such as Reset, are shown in the PLC configuration after you have
selected the counter function, e.g. 32BitCounter (=> chapter
"Configuration of the inputs/outputs (I/0)", page 39). The
symbolic inputs/outputs are parameterised in the program
(programming with symbols).

0001|PROGRAM PLC_PRG
0002[vAR

0003 Zaehlerwert, DWORD;
0004 Freigabe: BOOL,
0005 Richtung: BOOL,;
0006 Urzustand: BOOL,
0007 Setzwert DWORD,
000BEMD WAR

01|Zaehlerwert= Counter, (* Abfrage des Z3hleristwerts

oz Preset=Setzwert,” Sollwert setzen *)

Figure: 40: Programming inputs/oututs of the high-speed 32-bit
counter

It must be taken into account that the operations, such as Reset
are processed via the program image. The output “Reset
AT%QX1.2" is not active until the end of the program.

You can also achieve faster access times by bypassing the image
register, e.g. as may be required in an Interrupt routine. In this
case, use the function blocks — as an alternative to programming
with symbols. The library EC_Util2.lib contains a function block for
every counter type. The function block for the 32-bit counter has
the following parameters:
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ACCIZBITCOUNTERDIRECT

—«Direction : BOOL udiCounter : UDINT—
—«Reset: BOOL uiError : UINT—
—udiPreset : UDINT

Figure: 41: 32-bit counter function block

The inputs/outputs of the function blocks are essentially the same
as the inputs/outputs listed in the PLC configuration.

—> You must also program the Enable input in the PLC
configuration to enable the 16-bit and for the 32-bit
counter, in addition to the function block inputs.

Counter functions (inputs/outputs)

The description of the input/output functions in the following
sections applies to the inputs/outputs of function blocks and those
of the PLC configuration.

32-bit counter

Only one 32-bit counter is available. The pulse transmiter must be
connected with the external input I1. It receives the pulses at a
maximum frequency of 50 kHz. The CPU counts these pulses and
provides them as an actual (= Counter) value. The actual value can
then be scanned in the user program. Whether the actual value is
incremented or decremented when a count pulse is received
depends on the setting of the Direction output in the user
program.

An interrupt can be generated if the actual value is the
same as the reference value. This causes a program
routine to be executed. To do this, you must activate the
interrupt in the task configuration and assign the program
routine => section “Interrupt processing”, page 52.

-

The following counter features can be defined via the program:

* Enable:

— TRUE: Pulses are counted.

— FALSE: Pulses are not counted.

— A 1signal at the Enable input activates the counter: The
incoming pulses are counted. With the next 0 1 1 edge of the
Enable signal, the actual value is set to 0 and the status at
the Direction input and at the Preset input are accepted. Any
direction change during operation is not detected.

e Direction:

— Incrementing (Direction = FALSE): the counter counts up to
the set reference value (PRESET). Once the reference value
has been reached, this activates the configured interrupt
which branches to a program routine (page 52). The counter
continues counting from zero when the next count pulse is
received.

— Decrementing (Direction = TRUE): with the first count pulse,
the actual value is set from 0 to the setpoint. If an interrupt
is programmed, the associated program routine is called
(page 52). With each further pulse, the actual value is
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reduced until it reaches 0. On the next count pulse the
reference value is accepted again and the program routine is
called again.

® Reset:

— A 011 edge at the Reset input will cause the actual value to
be set to 0 and the direction and reference value to be
accepted, irrespective of the status of the Enable signal.

® Preset

Example: Program with FB for 32-bit counter

4, PLC_PRG (-5T)

=
=
=

=
=
=
[}

VAR
Count: Acc32BitCounterDirect;
Dir: BOOL,
Res: BOOL,
FPrevalue: UDIMNT,
Countvalue: UDINT,
Err: UIMT,
Enahb: BOOL,
EMD_WAR

Enahle=Enah;

=
=
=
(7%}

=
=
=
=

=
=
=
o

=
=
=
[=31

=
=
=
=

=
=
=
o

=
=
=
=}

=
=
=1

=
=
=

=
=
=
[}

=
=
=
(7%}

Counti
¥Direction:= Dir,
¥Reset=Res,
udiPreset=PreValue,
udiCaounter==Countalue,
UiErrar==Err};

=
=
=
=

=
=
=
o

=
=
=
[=31

=
=
=
=

=
=
=
o

Figure: 42: Program with FB for 32-bit counter

16 Bit Counter

Two of these counters are available. The function of this counter is
the same as that of the high-speed counter (32-bit). In order to
identify the two 16-bit counters, the symbolic operands have a
number: 0 or 1. The operands with 0 control count pulses that are
present at input I1. Those with the number 1 are for the count
pulses of I2.

External inputs:

Counter Pulse input
number

0 1

1 12

The counter number can be seen in the symbolic operands in the
PLC configurator in the folder “16Bit Counter”.
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SR 16Bit Counter[SLOT]

E Counterd AT %112 WORD;
--------- E Counter! AT %14 WORD;
Enabled AT %Qx1.0: BOOL,
Directiond AT %GQX1.1: BOOL
Resetd AT %0X1.2: BOOL;
Enable! AT %Qx1.3: BOOL,
Direction? AT %GQX1.4: BOOL
Reset! AT %QX1.5: BOOL;
--------- @ FPresetd AT %002 WORD,
--------- @ Freset! AT %04 WORD,

Figure: 43: Inputs/outputs of the 16-bit counter 0 and 1

—> When the actual values equals the reference value, an
interrupt can be generated in order to activate a program
routine. To do this, you must activate the interrupt in the
task configuration and assign the program routine
—> section “Interrupt processing”, page 52.

Incremental input

One incremental input is available. The incremental signals A and
B of the transmitter are sent to the external inputs 11 and 12, and
the reference signal that is generated by the transmitter with every
rotation is sent to input I13. The reference switch is connected to
input 14. When closed this forms the reference window in which
the reference signal is processed.

The incremental signals A and B are phase shifted by 90 degrees
in order to indicate the count direction. The rising and falling edges
are evaluated (quadrature decoding). The maximum input
frequency is 40 kHz. This results in a total frequency of 160 kHz.
The counter does not generate an interrupt.

You can control the counter and adapt it to the application with
the following signals. The signal inputs can be scanned and the
signal outputs set in the program. The signal designations are
provided in the PLC configuration.

Incremental input

4 Transistor Outputs[SLOT]
-4 Analog Output{SLOT]
Mo Keys[SLOT]

B 5 Hincremental Input{SLOT]
: - RefDone AT %10.0: BOOL,

(* Refarencing done *) [CHANMEL ()]

-- RefActive AT %101 BOOL,

(* Referencing activated *) [CHANMEL ()]

] zero AT %1x10.2: BOOL;

(* Zero detected *) [CHANMNEL (1

E Counter AT %1012 DWORD:

(* Incremental Yalue *) [CHANMEL (17

- Quitfero AT %Qx4.0:BOOL,

(* Reset Zero-Signal * [CHANMEL (23]

- Refode AT %GK4.1: BOOL;

(* Refarencing Once (FALSE), or Permanent {TRUE) *)

-- Reftindowhode AT %GK4.2: BOOL;

(* Reference Window by Hardware (FALSE)
ar by Software (TRUE) *) [CHANMEL (@

-- SetReftindow AT %04 3:BO0L;

(* Software Reference Window = [CHANMEL (23]

-- SetRefvalue AT %GK4.4:BOOL,

(* Set Reference Yalue by Software *) [CHANMNEL (Q)]

E Refalue AT % QD6 DWORD:

(* Refarence Value * [CHANMEL (23]

Figure: 44: Input/output signals of the incremental value counter

Explanation of the input/output signals (1/Q)

Signal 1/Q Explanation
RefDone I Referencing completed
(feedback signal of SetRefWindow)
RefActive Referencing activated
(feedback signal of SetRefWindow or 14)
Zero I Actual value through zero
Counter | Counter actual value
QuitZero Q Acknowledge ZERO signal
RefMode Q Number of reference checks
0 = once
1 = permanent
RefWindowMode Q Activation of reference window by
0 = external input |4
1 = with “SetRefWindow" in the program
SetRefWindow Q Activation of reference window when
“RefWindowMode" = 1
SetRefValue Q Reference value overwrites actual value
(Reset)
RefValue Q Reference value
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Overview of input/output signals (1/Q)

Program
symbolic Incremental
addresses CPU Input encoder
RefDone - Signal A
RefActive - - 11 |-
Zero - Signal B
Counter - 497 12 |- ﬂ—ﬂ—
QuitZero Reference
RefMgde » < Signal 3 | JL
RefWindowMode »
SetRefWindow » Reference
SetRefValue > Window | ?
RefValue > 4 n
—
Reference
switch

Figure: 45: Input/output signals of the incremental value counter

Functions of the input/output signals

Switching the CPU from HALT = RUN enables the counter: The
incoming pulses are counted.

SetRefValue (Reset)
Arrising edge 0 > 1 at the input overwrites the actual value with
the RefValue present at the input.

Counter (actual value)
The counter actual value is provided at the Counter input.

Zero

If the actual value reaches the value 0, the Zero output is set. It
remains set until it is acknowledged by a 0 > 1 edge at the
QuitZero input.

RefWindowMode (activate reference window)

You can use this signal to define whether the signal for setting the
reference window is sent via input |14 or via the user program with
the SetRefWindow signal.

RefMode (type of referencing)

The signal at the input determines whether referencing is carried
out once (0 at input) or permanently (1 at input). The actual value
is overwritten with the reference value if the reference window is
set and a reference pulse is present at input I3. This is carried out
once (if the conditions are present after the controller is started) or
permanently (with every reference pulse in the reference window
depending on the setting for the RefMode signal).

Referencing

In many positioning controllers, a reference point is approached at
the start of positioning. For example, a tool slide is moved to its
home position. In this position, a reference switch is closed, thus
sending a signal to input 4. This can also be done by the
SetRefWindow signal which can be activated in the user program.
The RefActive signal is set as a feedback signal. An incremental
encoder connected to the slide generates a reference pulse to
specify the tool position exactly. This is detected at input I3 if the
reference switch is closed and the reference window is opened.
The reference pulse causes the counter to be overwritten with the
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reference value that you have defined in the PLC configuration.
RefActive is reset and RefDone is set until the reference window is
opened again.

—> Set the reference window large enough for the reference
signal to be present once and still be evaluated reliably.

T

Reference Signal ~ ---- —| —| —| -

T3

Y

Reference Window ~ ---- —

Figure: 46:  Relationship between reference signal and reference

window

T1 Pulse repetition time of two successive reference pulses with one
rotation of the incremental encoder

T2 Maximum permissible duration of the reference window. Must be
sufficiently less than T1 to ensure that a second marker pulse is not
detected.

T3 must be long enough to ensure that the L/H edge of the reference
pulse is reliably detected.

T2 and T3 depend on the frequency of the reference pulse and must be
determined for each application by trial and error.
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System events

System events are:

START START: User program start (cold and warm start)
COLDSTART Cold start of the user program

WARMSTART Warm start of the user program

STOP User program stop

(does not apply to cycle time timeout or
hardware watchdogs)

I/0 Interrupt 1, 2, Voltage change at inputs 11, 12, 13, 14

3,4

Counter interrupt!  Act = Preset on 16-bit counter 0

Counterinterrupt 2 Act = Preset on 16-bit counter 1 or 32-bit

counter

TIMER_Interrupt. A timer set by the user triggers an interrupt.

You can react to system events of the controller by creating
program routines (POUs) that are run once if an event occurs. The
execution time is monitored. The value set as the maximum

permissible cycle time is used as a basis.

START, COLD START, WARM START, STOP

If an event occurs, such as a warm start of the controller, an
interrupt is generated (page 52) that calls up the program routine

assigned to it. This assignment is carried out in the task

configuration.

Taskco

System events

M Task configuration _ ol x|
E ]

| MName

| Description

[ Start

O stop

O
O

O Coldstart
O warmstart

O I0-Interrupt 1
0-Interrupt 2
10-Interrupt 3

O I10-Interrupt 4

O Counter-Interru...
O Counter-Interru...
O Timer Interrupt

Called when program starts
Called when coldstart

Called when warmstart

Called when program stops
Interrupt-Channel 1
Interrupt-Channel 2
Interrupt-Channel 3
Interrupt-Channel 4

168t Counter 1 or 32Bit-Counter |
16Bit-Caunter 2 Interrupt-Channel
Timer Interrupt-Channel 1

Figure: 47: System events

System events
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Interrupt inputs 11 ... 14

Inputs 11 to 14 can be configured as interrupt inputs. An edge at
the input generates an interrupt signal (=> page 52) that calls the
program routine assigned to it.

» First define the edge of the input signal in the PLC configurator.

» Assign the program routine to the input in the task
configuration.

The inputs are prioritised. 11 has the highest priority, followed by
12, 13 and 14.

Counter interrupt

When using the High-speed counter function, the controller
continuously compares the actual value with the reference preset
value of the counter. If both are the same, an interrupt is
generated (—> page 52) which calls the program routine (POU)
you have created.

To do this you first have to define the counter type in the PLC
configurator. You then have to assign the input receiving the count
pulses to the POU in the task configuration.
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Timer interrupt

You can create a program routine that is called at a fixed time
interval. The TIMERINTERRUPTENABLE function is started by a
Boolean variable or an external input. The program routine is
assigned to the timer interrupt in the task configuration. The
interval can be set from 500 — 2500000 microseconds. This period
duration is programmed by adding the TIMERINTERRUPTENABLE
function from the EC_Util.lib library to your user program.

TIMERINTERRUPTENABLE

BOOL — xEnable
DWORD — dwTimerTickUS

TimerInterruptEnable BOOL

Figure: 48: The TimerInterruptEnable function

Enter the interval time at the dwTimerTickUS input.

The value is accepted with the start of the timer and can not be
modified for the run time. If the value assigned is outside the 500
- 2500 000 range, the function outputs FALSE as a return value
and the timer is not run.

XEnable J |_| |_
Call
Program p
routine
p = TimerTickUS

Figure: 49: Periodic calling of the program routine

For example, to set an interval time of 2 seconds to be started by
the external input 10.0, you must enter the following line in the
user program:

TimerInterruptEnable(%IX0.0,2000000)

4 PLC_PRG (PRG-ST)
0002[vAR

0003 valugA UINT,

0004 valueB:UINT,
0005|EMD_WAR

[}

0001{TimerinterruptEnable(%:0.0,2000000);

goo3valueA=valueB+1;

Figure: 50: Including the function in the program
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Example

e Create a program with a function call

Create a program with the function TIMERINTERRUPTENABLE like
in figure 50.

e Writing program routines

» Open the “Task Configuration” sub-directory with a double
click in the “Resources” directory.

» Click here the System Events folder. The System events tab is
active.

» Activate the timer interrupt required by activating the check box
on the left of “Timer-Interrupt” name.

» In the Called POU column enter the name of the program
routine, e.g. “Time_Int".

M Task configuration

System events |

| MName | Description called P
[ Start Called when program stars

[ Colds... Called starts with coldstart

O warrn... Called starts with warrnstart

[ Stop Called when program stops

[ Timer... Timer Interrupt-Channel 1 [TIM INT |

Create POU TIM_IMT

Interface for Event Timer Interupt:

TIMER INTERRUFT

Figure: 51:  Creating the program routines

» Click again on the name “Timer Interrupt”. Now the Create

POU button becomes active and indicates the name of the POU.

» Click on this button. A POU with the name "Time_Int" will be
added under "PLC_PRG" in the POU window.
» Open the POU and write your program routine:

System events

4 TIM_INT (PRG-ST)

0001 [PROGRAM TIM_INT

0001 uiCount=uiCount+1;

K1

Figure: 52:  Writing a program routine

If input 1X0.0 is activated, the “Time_Int" POU is called
periodically and the variable “uiCount” is incremented.

-

The interrupt can be interrupted by higher-priority system
interrupts. Cycle time monitoring is active during
execution of the timer interrupt.

If timer interrupts occur too frequently, this may cause the
selected program cycle time to be exceeded. In this case
the controller will switch from RUN to STOP.

The Timer interrupt can be inhibited and enabled from the
user program. The functions “Disablelnterrup and
“Enablelnterrupt” are provided for this purpose in the
library EC_UTIL.lib.
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Interrupt processing

If an interrupt occurs, the program is interrupted and the program
routine associated with the system event is processed. figure 53
shows a list of interrupt sources.

START/STOP

COLDSTART Program for
WARMSTART processing the
(Start of controll.er) >l interrupt

TIMER INTERRUPT
(periodic)

Interrupt inputs
(voltage at 11, 12, 13, 14)

High-speed counter
(Actual value = Preset)

Figure: 53: Interrupt sources

—> Execution of the POU is time-monitored.

The program routine called by the interrupt can be interrupted by
a new interrupt (different channel).

If the current interrupt is followed by a new interrupt (same
channel), the new interrupt is not executed until the processing of
the current one has been completed.

The interrupts are enabled in the RUN state of the CPU and
disabled in the STOP state. Interrupt sources which are not
enabled in the configuration do not initiate an interrupt.

The timer interrupts 11...14 can be disabled and enabled from the
user program. The functions “Disablelnterrup and
“Enablelnterrupt” are provided for this purpose. A call parameter
determines whether a single interrupt or all interrupts are to be
disabled/enabled. A disabled interrupt must be enabled with the
same parameter that was used to disable it.

The two functions Disablelnterrup and Enablelnterrupt are
provided as part of the library EC_UTIL.lib. This library must be
included if necessary in your project by the Library Manager of the
programming software.

Disablelnterrupt: With this function, you disable (deactivate) a
parameterized physical interrupt by accessing it from the user
program.

Enablelnterrupt: With this function, the physical interrupt which
was deactivated beforehand can now be re-enabled as an active
interrupt.
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Steps for interrupt processing

» Define the interrupt properties:

Startup behaviour Select type
TIMER INTERRUPT Call function
TIMERINTERRUPTENABLE

Interrupt inputs Define edges

High-speed counters Select type

» Create the program routine (POU).
Another program routine (POU) must be added to the existing POU
PLC_PRG . This is of type PRG and calls an interrupt.

» Assign the program routine to an interrupt source:

— To do this call the PLC configurator and click Task
Configuration | System Events. The interrupt sources (names)
are listed in the "System Events” tab with a free entry field
for the name of the “Called POU".

— Enable the interrupt by clicking the box next to the required
interrupt and entering the name of the POU in the same line.
Further details on this are described in the .Example for
interrupt processing

Example for interrupt processing

A "PLC_PRG" POU has to be processed continuously. An
additional POU “Fastprog” has to be processed when a rising
edge (L > H) at input I3 generates an interrupt.

» Create the POUs “"PLC_PRG" and “Fastprog” as shown in
figure 54

a POUs o

""" Fastprog [PRG)
------ PLC_FRG [PRG)

RG (PRG-S... =] E3 I

0001(FROGRAM PLC_PRG

0001|a=a+1; =
Al oz
=k

0001|FROGRAM Fastprog
0002[vAR

0003 b BYTE;
0004|EMD_WAR

0001[b=h+1;

K

\LI
el

Figure: 54: Writing a program

» Move to the PLC configuration, click on the Local I/O[SLOT]
folder and open the “Other Parameters” tab
» Assign the “Rising edge” type to input I3.
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# PLC Configuration ;lElill
E.. ; - |

Base parameter  Other Parameters

Interupt Sources———————————

2 ATC 1 Inone VI
I3AT® =
14 AT 12 Inone VI

15 AT ¢ . 3
£1) rizing edge VI
| 16 AT < .
| 17 AT 14
] 13 AT ¢

T

Figure: 55: Interrupt edge selection

» Change over to the Task configuration and open the “System
events” folder.

M Task configuration = O] x]
Eﬂ"

System events |

| MName | Description | called |
O Start Called when starts
[ Coldstart Called when starts with colds..

O Warmstart Called when starts with warm...
O stop Called when stops
O 10-Interrupt 1 InterruptChannel 1
O 10-Interrupt 2 Interrupt-Channel 2
O 10-Interrupt 3 Interrupt-Channel 3
O 10-Interrupt 4 Interrupt-Channel 4

[Create PO |

Interface for Event Start:

Figure: 56: Enabling an interrupt

» Enable I0-Interrupt 3 by clicking in the check box on the left
beside the name “10-Interrupt 3". The box is checked to
indicate that it has been activated.

» Markieren Sie den Bereich von Spalte ,, aufgerufene POU" und
Zeile ,10-Interrupt3”.

» Set the cursor on the marked area and press the function key F2.

The Input Assistant window is opened. This lists all the predefined
programs:

Direct 1/0 access

M Task configuration =

System events |

| MName | Description | called ...
[ Start Called when program
O Coldstart Called when program

O warrnstart Called when program

[ Stop Called when program

O 10-Interrupt 1 Interrupt-Channel 1

O 10-Interrupt 2 Interrupt-Channel 2

M |0-Interrupt 3 Interrupt-Channel 3 [ ]

{23 User defined Programs ()8 I —

T

Figure: 57:  Allocation of Interrupt source = POU

e R F=storo FRG)

DIERE) Cancel |

g PLC_PRG [PRG) ==
v Stuctured

» Select the “Fastprog” POU and confirm with OK.
» Save the project. You can now test it.

The variable "b" is incremented by one with every rising edge on
input I3.

Direct 1/0 access

The functions of the library EC_Util.lib allow you direct access to
the local I/0 on the PLC. This is executed directly from the user
program and not via the I/0 image register. Direct access is not
supported for the following inputs/outputs:

e Inputs/outputs of the expansion devices

* Local diagnostics bits

e Buttons of the rocker switch

e Inputs/outputs of the devices that are integrated via a bus
system.

Access to the high-speed counters can be implemented using the
function blocks of the EC_Util2.Lib library.

Description of functions

The function “ReadBitDirect” is described as an example for all
other functions:

ReadBitDirect

This function enables you to read the status of an input bit directly.
It is stored in the variable to which the parameterised pointer
“ptr_xValue"” is assigned. The pointer variable is not changed if
there is an error during processing.
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FUNCTION ReadBitDirect :INT

(* Returnvalue 0 ar Errarcode = 0%)

VAR_INPLUT
uislot UINT; *Slot0.7 %
uiBit LINT, (* Bitposition 063 %)
pir_x¥value :POINTER TO BOOL, (* Pointer to read data value *)
EMD_WAR
VAR
EMD_WAR
<] |
READBITDIRECT
—uiSlat: UINT ReadBitDirect : UINT—
—uiBit: LINT
—{ptr_alue : POINTER TO BOOL

Figure: 58: ReadBitDirect function

Function call: ReadBitDirect(uiSlot, uiBit, ptr_xValue)

The following tables show the access options available:

Table 11: Functions for accessing the I/0s
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Error code for “direct 1/0 access”

All functions verify as far as possible the validity of the call
parameters. If a fault is determined, access is not executed and an

error code is output.

The following return values are possible:

04

EC 12 lib B.7.06 13:26:3

Standard.lib 7.6.02 10:26:00
SYSLIBCALLBACK.LIB 31.3.04 09:33:1

& POUs

Ba.|™=D... G|

TYPE I0_ACCESS_ERROR:
{10_ACCESS_MO_ERROR =10,
(* Mo errar
10_ACCESS_INVALID_SLOTHUMBER,
(* Slotnumber=0%
10_ACCESS_INVALID_OFFSET,
(* Offset to large ®)
10 ACCESS DEMIED,
(* Invalid access,
eq. read from autput module *)
10_ACCESS_MO_MODLUILE,
(* no FO-Module available *)
10_ACCESS_INVALID_VALLUE,
*Walue not 0 ar 1 QAriteBitDirect) =
10_ACCESS_INVALID_BUFFER
(* invalid data huffer =
1=10_ACCESS_MO_ERROR
EMD_TYPE

EC_UTIL.Lib EC4-200-1/0 Figure: 59: Return values of the EC-UTIL.Lib functions
11... 17, 18, 111, Q1... QA1
112 112 Q8 Table 13: Overview of return values
Analog =
Digital Analog Digital =
= o
=2 [ w
ReadBitDirect Bit0-11 - - - =l = fr
S = o @
ReadByteDirect Byte 0+1 — - - CONC) =) I
o a o 8§ 2
ReadWordDirect ~ — Offset 2,468 - = 2 3 & = =
=2 >
WriteBitDirect ~ — - Bit0-7 - = 2 @ 2 =
| | | | |
WriteByteDirect ~ — - Byte0 - A 1 43 4 4
, , g U U U U
WriteWord Direct — - - Offset 2 &&JI &&JI &&JI &&JI gl
© O 0 o o
Table 12: FBs for the high-speed counters B . . .
EC_UTII2.Lib High-speed counters READBITDIRECT X X X X
Function block 16-bit  32Bit  Incremental READBYTEDIRECT X x x  x
READWORDDIRECT X x x  x
Acc16BitCounterDirect Offset - = ——————————————
0+1 WRITEBITDIRECT X X X
Acc32BitCounterDirect - (0]¢ - WRITEBYTEDIRECT B B B B |
AccIncremental InputDirect = - 0K WRITEWORDDIRECT B B B B |
ACCESS16BITCOUNTERDIRECT X X
ACCESS32BITCOUNTERDIRECT X
ACCESSINCREMENTALINPUTDIRECT X
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Creating and transferring boot project

The CPU processes the user program stored in the main memory.
As the working memory is not backed up, the program will be lost
in the event of a power failure. You can therefore create a boot
project to store the program retentively.

Main memory Program

Create boot project v

System memory Boot project

Browser: copyprojtommc v

Memory card Boot project

Figure: 60: Saving the boot project

You can generate the boot project in online mode or via the menu
of the controller. The boot project is generated with the current
operating system of the controller!

In online mode the following steps are required:

» From the Online menu, select Login.

» If the controller is in the RUN state, you will be requested to
stop it.

» Select the Create boot project command.

The following prompt appears:

xsoft x|

@ Do you wank to skop the program on the target prior to flashing?

Mo | Lancel |

Figure: 61: Creating a boot project

» Click Yes.

The following dialog appears briefly:

[ xsoft x|

flazhing program...

Figure: 62: Creating a boot project

The boot project has been created when this dialog automatically
disappears again. You can now restart the PLC.

Creating and transferring boot
project

Storing a boot project on a memory card

The boot project stored in the system memory (Flash) can also be
stored on the memory card. This is done by calling the browser
command “copyprojtommc” in online mode or by choosing
PROGRAM BOOT PROJECT FLASH CARD from the main menu
of the controller using the operating buttons.

Boot project and operating system (0S) on memory card

The boot project will only run with the actual operating system
(0S) on which it was created!

If you fit the memory card with an OS into the controller, the OS of
the controller will be updated after startup and a boot project will
be loaded into the controller. If the boot project was not created
with the OS, it will not be detected by the controller. In this case,
load the program and create a new boot project.

Erase boot project

The browser command “Remove” deletes both the boot project in
the system memory (Flash) and also on the memory card. The
browser command “removeprojfrommmc” deletes the boot
project and the Startup.INI file on the memory card. The boot
project on the memory card can also be deleted via the menu of
the controller: PROGRAM | DELETE | DELETE CARD.
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Operating system, download/update

The EC4-200 enables you to replace the currently stored operating
system (OS) with a more recent version. The latest OS version can
be downloaded from the Moeller website
(http://www.moeller.net/support). The latest OS is also supplied
on the latest easy Soft CoDeSys CD.

Caution!

The download is only possible in offline mode!
Downloading the OS will delete all the files on the
controller/memory card. The controller will then carry out
a hard reset, => page 44

The OS can then be transferred in two ways:

e Directly from the PC to the PLC
e From the PC to the memory card. When the controller is started,
the OS is copied from the MMC into the controller.

Transferring the operating system from the PC to the PLC

» Open a project, choose Resources | PLC Configurator and
activate the Common Parameters tab.
» Click the Start button in the Update operating system field

The Download operating system dialog opens.

EDownload operating system 1'

r— PLC-Information —

05-File... |v|

Transfer 05 to MMEl Transfer 05 to FLE |

0%
I COM-Pori not initinlized
— Statu

Download Operating System X

 File-Information —— " Download

Programming Flash X

|N0t connected |N0 File selected

Figure: 63: Download operating system

The system reports that the COM port is not initialised.

» Click the OS-File button and select the required operating
system file (*.hex).

—> The files last opened can be selected from the list field
(dropdown menu).
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Select file for transfer
Suchen in: I_} allg LI - I‘j‘ E

Update_EC4P200_01_00_Puild1007 hex
Update_EC4P200_01_00_Puild1008.hex
Update_EC4P200_01_01_Puild1013.hex

D ateiname: ILIpdate_EE4P2DD_VD1_D‘I_Build‘l 013 hex Offnen I
;I Abbrechen |

21

D ateityp: I Hex-Files [*.hex]

Figure: 64: Selecting the operating system file

The target type and file version are displayed once the OS file is
selected.

» Click the Transfer Device button.
» Select the RS232 interface.

The transfer will start. The Flash Eprom is programmed in around
20 to 30 seconds.

=—>  The power supply must not be switched off if a warning
symbol appears in the Programming Flash field!

Download operating system x|

— Device- nfarmation

Do G5 il |v| Rt
ECAP-221-MTXD1
Transfer to MME ;
Current 05-Yersion: e | Mransitzr Daics |
¥01.00 - Build 1005
r— File-Infarmationen Download
Targettype:
ECAP-200 { | 0%
05-¥Yersion in file: B !
V0T 0T Buid 1013 || Programming FLASH!
— Statu
Download Operating System! 4
Programming Flash &
lcomnected  [C:\Roedat_2Y Type: EC4P-221-MTXD1

Figure: 65: Warning during download

Wait for the following display.


http://www.moeller.net/support
http://www.moeller.net/support
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Download operating system x|

— Device- nfarmation

Do osfie. . |+| [ ea
EC4P-221-MTXD1
Current 05-Version: Transfer to MMC | Transfer Device |
V01.00 - Build 1005
— File-Informationen Download
Targettype:
EC4P-200 { | 0%
05 -¥Yersion in file: !
VO 01 - Builg 1013 | | OF suecessful iransfured!
— Statu
Download Operating System! l/
Programming Flash v

Mot connected  [C:\Roedat_2Y Type: EC4P-221-MTXD1
Figure: 66: OS successfully transferred to the PLC

» In this window click the Exit button.

Transferring the OS from PC to the memory card

Loading an OS onto the memory card will delete the existing OS
and the boot project on the memory card as well as the user
program in the controller. This is carried out in the same way as
described in section “Transferring the operating system from the
PC to the PLC". However, in this case you click the Transfer to
MMC button, => figure 63 on page 56.

Transferring the 0S from the memory card to the
controller

» Fit the memory card into the controller when it is switched off.

» Switch on the PLC.

The OS of the PLC is updated during the switch on process and a
boot project is loaded into the PLC. The transfer can take more
than 30 seconds as the CPU must be booted several times.

—> Do not interrupt the process, e.g. by switching off the
supply voltage!

Operating system,
download/update
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10 Browser commands

The PLC browser is a text-based controller monitor. This is where
you enter commands in an entry line and send them as strings to
the controller in order to access specific information from it. The
response string is shown in a result window of the browser. This
function can be used for diagnostics and debugging tasks.

—> The browser commands can only be used online.

To run these commands:

» Double-click Resources and then PLC Browser in the
programming software.

A new window called PLC Browser will appear in the field on the

right.

» Click the button J

The browser commands available are displayed in the selection

field.

» Double-click the required command to select it.

The selected command now appears in the PLC Browser window.

» Press the Enter button in order to view the response of the PLC
to the browser command in the Result window.

Table 14:  Browser commands
? Get a list of implemented commands.
pinf Output project information
cycle Output cycle time
canload* Display load of CAN bus
copyprojtommc Copy the current boot project to the memory

card

createstartupini

Generate the Startup.INI file on the memory
card

factoryset Activate factory settings

format Format memory card

GetNodeld Display the CANopen Node ID of the CAN
interface

GetRoutingld Display of the routing Node ID and the routing
interface

metrics Output PLC information

reload Load boot project from FLASH to PLC

remove Delete boot project in the FLASH

removeprojfrommmc  Delete boot project (and Startup.INI file) on the

memory card

removestartupini

Delete the Startup.INI file on the memory card

—> Further information on the selected Browser command
can be obtained by entering a “?” followed by a space in
front of the selected browser command and then pressing
Enter.

The commands are also described in chapter “Resources
—> PLC Browser” in the manual on the programming
software (h1437g.pdf).

The controller supports the browser commands from table 14.

getrtc

Read real-time clock

setrtc*

Set real-time clock

Further information concerning the commands marked with *
can be found in the following pages.
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canload

Displays the load of the CANopen fieldbus.

Example:

1 PLC - Browser

(=] ]
canload =
CaMN-Busload = 0 Percent
Baudrate : 125 k |

Integration-Time: 510 ms
il H

Figure: 67: “canload” browser command

This browser command returns, for example, the following

information:

e CAN bus load = 0 percent
 Baud rate 125 Kbit/s
e Integration time: 510 ms.

Caution!

With a bus utilization of 75 percent or higher, the warning

ATTENTION: HIGH BUSLOAD also appears. Overload of
the local CAN bus in conjunction with further short-term

load peaks can lead to CAN data loss.

—> As well as the browser command, the CAN_BUSLOAD
function can also be used to determine the CAN bus load
from the user program, see section “CAN_BUSLOAD

function” on page 62.

setrtc

Sets or changes the date and/or the time in the controller.

Syntax:

setrtc_YY:MM:DD:DW_HH:MM:SS>

Legend:
Space

YY The last two digits of the year (00 F YY F 99)
MM  Month (01 F YY F 12)

DD Day (01 F DD F 31)

DW Weekday (01 F DW F 07; 01 = Monday, 07 = Sunday)
HH  Hour (00 F HH F 23)

MM Minute (00 F MM F 59)

SS  Second (00 F SS F 59)
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11 Libraries, function blocks and functions

The libraries contain IEC function blocks and functions that you
can use, for example, for the following tasks:

¢ Data exchange via the CANopen bus

e Controlling the real-time clock

e Determining the bus load of the CANopen bus
e Triggering interrupts

e Sending/receiving data via the interfaces.

The libraries are located in the folders:

e Lib_Common for all PLCs
e Lib_EC4P_200 for the EC4-200 controller

Using libraries

When you open a project, the Standard.lib and
SYSLIBCALLBACK.lib libraries are copied into the Library Manager.
If you need further libraries for your application, you have to install
these manually.

The libraries in the Library Manager are assigned to the project
after saving. When you open the project, the libraries are then
automatically called up as well.

The following overview lists the documents in which the function
blocks and functions are described.

Document Library

AWB2700-1437 Standard.lib
Util.lib
XX_Util. Lib

Online help or PDF files SysLib...pdf

(in the Windows start menu via
Programs = Moeller Software -

easy Soft CoDeSys >

Documentation = Automation

Manuals

AWB2786-1456 XS40_MoellerFB. Lib/Visu. Lib/...

AN2700K20 3S_CANopenDevice. Lib
3S_CANopenManager. Lib

AN2700K19 3S_CANopenNetVar. Lib

AN2700K27 SysLibCan. Lib

AWB2786-1554

CANUSserLib. Lib
CANUser_Master. Lib

Installing additional system libraries

You can install libraries manually as follows:

4 easy Soft CoDeSys - Example.pro

Eile Edit Project Insert Exfras Online ‘Window Help

B2E| B bS50 & B mw

52, Resources i'il Library Manag
Standard.lib 7. B

B[] Global Variables = = s
SYSLIBCALLBACK LIB 31 [+
B[22 fibrary Standard lib 7.6.00| | 00— —

B library 5'YSLIBCALLBACI
- [ Alarm configuration

Library b anager

[ Counter
..... Parameter Manager g ?ang Functions
""" (B3 PLC - Browser o~ T"-m[
""" FLC Configuration Hcluer

""" Sampling Trace

Figure: 68: Libraries, installing manually

» In your project, click the Resources tab.
» Double-click the Library Manager folder.
» Click Insert | Additional Library... Ins.

The new window will show the libraries available, depending on
the target system.

» Select the library to install and click Open.

The library now appears in the Library Manager.
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Libraries, function blocks and
functions
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EC4-200 specific functions

EC_Util.lib library

This library contains the functions shown in the illustration below:

=3-£23 CAN_Utiies
. *~[E] CAN_BUSLOAD [FUN)
{23 Directiiccess

' FeadBitDirect [FUM]
[£] ReadByteDirect [FUN)
[E] ReadwordDirect [FUN)
[E] whiteBitDirect [FUN)
[ whiteByteDirect [FUN]

B3 Intermipt
' Dizablelnterupt [FUM]

e Enablelnterupt [FLIM]
B2 Timer

""" TimerlnterruptEnable [FUM]

“Ee =0 &=V [@c ]

Figure: 69: Functions of the EC_Util.lib library

CAN_BUSLOAD function

This function can be called cyclically in a user program. If a read
cycle has been completed successfully, the function returns TRUE
and writes the determined integration time and the bus utilization
values to the passed addresses.

If the bus load calculation is not yet completed or the CAN
controller has not yet been initialised, the function returns FALSE.

Information on evaluating the return value is provided in the
browser command “canload” on page 60.

CAN_BUSLOAD

POINTER TO — p_dwiIntegrationTime
DWORD

POINTER TO BYTE — p_bBusload

CAN_BUSLOAD — BOOL

Figure: 70: CAN_BUSLOAD function

The other functions are shown on the following pages:

e Direct I/0 access (DirectAccess) => page 53
e TimerInterruptEnable => page 50
e Disablelnterrupt/Enablelnterrupt => page 52

EC_Visu.lib/EC_Visu2.lib library

The EC_Visu2.lib library contains function blocks for controlling
the LCD display.

Lioix
E G.8.0 14 .

Standard.lib 7.6.02 10:26:00
SYSLIBCALLBACK.LIB 31.3.04 09:32 =

- Dizp_ClearScreen [FUM]
""" Dizp_Createl ariablelist [FUM]
----- Disp_DisplayElement [FB]

----- Disp_DisplayPage [FB)

""" Dizp_EnableDizplay [FUM]

----- Disp_GetDisplaylrfa [FB)

""" Dizp_Reqisterariable [FUM]
""" Dizp_SetBacklight [FLIM]

""" Dizp_SetContrast [FB)

""" Dizp_SetCursor [FB)

Ee =0 =V [@c]

Figure: 71:  EC_Visu2.lib library

—> The already available functions/function blocks
SetBacklight, SetContrast and GetDisplaylnfo from library
EC_Visu.lib can still be used. However, they have been
replaced by the functions/function blocks contained in the
library EC_Visu2.lib (=> table)

EC_Visu.lib EC_Visu2.lib

SetBacklight Disp_SetBacklight

SetContrast Disp_SetContrast

GetDisplayInfo Disp_GetDisplaylnfo

This function is described on page 74.
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12 PC <> EC4-200 connection setup

The communication parameters of both the PC and the PLC must
match in order to establish a connection between them. The
default parameters are set as shown in figure 72 on devices that
are used for the first time. Just select the COM... interface on the
PC. No other settings are required.

—> Anerror message means that the default CPU settings
have been changed beforehand. In this case, try all other
baud rates or set the factory settings.

The CPU parameters can then be defined again (= figure 73).

These parameter changes must then be adapted again for the PC.

Communication settings of the PC

You can use the COM1 to COMx interfaces of the PC. In the
programming software define the communication parameters of
the interface.

» In the Online menu, select Communication = Parameters.

» Define the port (COM1 or COM2 interface), => section
“Changing settings”

» Use the remaining settings as shown in figure 72.

» Confirm the settings with OK.

» Log on to the PLC.

Communication Parameters

~ Channel o |

[ssiial (R5232) Carce |
LCancel

Mame Walue
Part COMT Mew ..
Baudrate 38400
Parity Mo ml
Stop bite 1 Gateway |

Motorola byteorder Mo

Update |

Figure: 72:  Defining the PC's communication settings

Changing settings
Proceed as follows in order to change parameters such as baud
rate or port:

» Double-click the value, such as 38400. The field is highlighted

in grey.
» Enter the desired value.

Double-click this field once more to choose the Baud rate, e.g.
57600 Bit/s.

Communication settings of the
PC

Communication parameters (baud rate) of the CPU

» Open the PLC configuration.

» Click the Communication tab.

» In the Baud rate list box select the baud rate (e.g. 57 600 Bit/s
as shown in figure 73).

Settings I D:I CQN.-"easy-NEl

—R5232-Connection

Baudiate [57600 |« |

— TCPAP-Connection
Enable [T J

Figure: 73:  Specifying the CPU’s communication settings

|

» Log on to the PLC.

The following prompt appears:

Online Change x|

The program has changed! Do you want to load the changes? [OMLINE CHAMGE]

Mo | Lancel | Load all |

Figure: 74: Confirmation request after program change

» Click Yes.

The program is loaded. After a delay of approx. 2 minutes a
communication fault message will be output since the baud rate
of the CPU and the PC no longer match:

° Communication Error (#0): Logout Performed

Figure: 75: Communication fault

» Acknowledge the message with OK.

In order to reconnect to the PC you must adjust the baud rate of
the PC again to that of the project.
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13 Defining system parameters via the STARTUP.INI file

Overview

You can create project-neutral system parameters and store them
on the memory card. Here they are contained in the Startup.INI
file. The memory card can also be fitted in other controllers. The
controller will accept the parameters during the startup. The
Startup.INI file is always created with all controller parameters
(=> table ).

Table 15: Parameters in the Startup.INI file

Entries

COM_BAUDRATE: 4800,9600,19200,38400,57600
CAN1_BAUDRATE: 10,20,50,100,125,250,500
CAN1_NODEID: 1-127

CAN_ROUTINGID: 1-127

The parameters from the INI file have priority over parameters
from the PLC configuration. The parameters of the PLC
configuration are not accepted after a program download or after
loading the boot project.

Structure of the INI file

An INI file is a text file with a fixed data format. The system
parameters are listed from a specified section (in square bracket)
such as [STARTUP], followed by an equals sign and the
corresponding value. The line is terminated with CR/LF
(Carriage/Return).

COM_BAUDRATE = 38400 (Carriage/Return)

Lines commencing with a semicolon are interpreted by the PLC as
comments and are ignored:

5 CAN_NODEID = 2

You can change or create the parameters with a text editor if you
fit the memory card in the memory card slot of the PC. First fit the
memory card in the supplied adapter, and then fit this into the PC
slot. The STARTUP.INI file is stored on the memory card in the
folder “MOELLER/EC4P_200/BOOTPRJ/".

Creating the Startup.INI file

When it is switched on for the first time (basic status), the
controller always works with the default system parameters, i.e.
the STARTUP data. When you load a project into the controller that
is in the basic status, the controller starts immediately with the
system parameters of the project.

The browser command “createstartupini” can be used to transfer
the current system parameters to the memory card. This creates
the Startup.INI file that contains this data. Requirement: The
memory card must be fitted and formatted, i.e. without a
Startup.ini file already on it.

Table 16: Example: STARTUP.INI file for EC4-200

[STARTUP]

TARGET = EC4P-200
COM_Baudrate=38400
CAN1 Baudrate=125
CAN1_NODEID=2
CAN_ROUTINGID=127

It is not possible to overwrite or change an already existing file
with the “createstartupini” browser command. A warning
message will appear if you still enter this command. To create a
new file, delete the existing one first of all.

—> section "Deleting the Startup.INI file” on page 66.

Switching on the controller with the fitted memory card
containing the Startup.INI file

When the controller is started up, the data from the Startup.INI file
on the memory card is transferred to the controller. These system
parameters are also active after a new program is loaded.
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Changing parameters

The parameters are retained until you enter the browser command
“removestartupini” and then switch the controller off and on
again. The controller will now operate with the parameters of the
project.

Deleting the Startup.INI file

The following browser commands can be used to access the
memory card.

e removestartupini:
Always deletes the controller system parameters. If a memory
card is fitted, the INI file is also deleted on the memory card. The
parameters are loaded from the project at the next startup.

e removeprojfrommmc:
Deletes the boot project and the INI file on the memory card.
The system parameters in the controller are retained.

e format:
Deletes the entire memory card incl. INI file.

The behaviour of the Startup.ini file with the Hard Reset and
Factory Set menu commands on the controller and with the
“factoryset” browser command is described in => section
“Reset” on page 44.
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14 Programming via a CANopen network (Routing)

Routing means to establish an online connection from a
programming device (PC) to any (routing-capable) PLC in a CAN
network without having to directly connect the programming
device to the target PLC. It can be connected to another PLC in the
network. The routing connection enables you to carry out all the
operations that are possible with a direct online connection
between the programming device and the controller:

Program download

Online modifications
Program test (Debugging)
Generation of boot projects
Writing files to the PLC
Reading files from the PLC

Routing offers the advantage of being able to access all routing
capable PLCs on the CAN bus from any PLC which is connected
with the programming device. You can determine in the project
selection which controller you wish to communicate with. This

makes it possible to operate remotely configured controllers easily.

However, the data transfer rate with routing connections is
considerably slower than with direct connections (serial or TCP/IP).
This will result in slower refresh times for visualisation elements
(variables) or slower download speeds.

Requirements

The following prerequisites must be fulfilled to use routing:

Both PLCs must be connected via the CAN bus.
The PLCs must both have the same active CAN baud rate.
A valid routing Node ID must be set on both PLCs.

Both the routing PLC and the target PLC must support routing.

Routing features of the controller
The controller supports routing via the CAN bus.

Routing can be carried out without the need to download a user
program beforehand (Default:125 Kbaud, Node ID 127). The
target controller does not have to be configured as a CAN master
or CAN device.

Itis possible, for example, to load a program from the PC into the
EC4-200 via an XC series controller. In this case, you assign the
EC4-200 (target controller) with a routing Node ID.

PC XC... XC...
EC4-200 EC4-200

RS232 RS232 CAN CAN

]

Figure: 76:  Program download using routing

Routing via XC200

In order to carry out a program transfer or routing on a connection
between an XC200 and a PC via TCP/IP, you have to set the block
size of the data to be transferred. The block size (4 KByte or 128
KByte) depends on the type of transfer (program transfer or
routing) and the operating system, => table 17.

Table 17: Block size for the data transfer

Program/file transfer Routing

0S < BTS 0S < BTS

V1.03.03 =V1.03.03 V1.03.03 = V1.03.03
Block size 128 KByte 4/128 KByte  Routing 4 KByte
Default: not possible
128
KByte

Caution!

The program download with a block size of 4 KByte to a
PLC with an operating system version earlier than
V1.03.03 will cause faulty behaviour!

If a program download is performed, the progress bar on
the screen of the programming device monitor will only
change erratically (about every 10 seconds).

Routing with the XC200 is possible from OS version V1.03.03.

The setting of the block size (change of the value in the registry) is
explained as follows.

—>  You can change this setting only if you have administrator
rights on your PC (access to registry).

67



68

Programming via a CANopen
network (Routing)

Changing the block size:

» Close all applications.
» Close the CoDeSys gateway server.

About,..
Help. ..
Change password. ..

Inspection

Figure: 77:  Closing CoDeSys Gateway Server

» Change the block size to the required value.

Call the BlockSizeEditor.exe application in the easy Soft CoDeSys
directory of the programming software and select the block size.
Alternative option:

The following *.reg files are available in the installation directory
to enter the block size in the registry:

BlockSizeDefault.reg Enters a block size of 20 000hex = 128 KByte

(default value) in the Registry.

BlockSizeRout.reg Enters a block size of 1 000hex = 4 KByte in

the Registry.

The download block size is defined in the following registry key:

[HKEY_LOCAL_MACHINE\SOFTWARE\3S-Smart Software Solutions
GmbH\Gateway Server\Drivers\Standard\Settings\Tcp/Ip (Level
2 Route)]

"Blocksize" = dword:00020000

The default block size is 20000hex (=128 KByte), the block size for
the routing is 1000nex (= 4 KByte).

Notes on routing

e [f large files are written to the target PLC or read from the PLC,
it is possible that the online connection will be interrupted after
the transfer process has been completed. Renewed connection
is possible.

e |f a program with a modified routing Node ID is loaded into the
target PLC via a routing PLC, the target PLC accepts the
modified routing Node ID; however, the communication
connection will be interrupted. Reconnection with a corrected
routing Node ID is possible.

e A controller cannot be connected via a routing connection if it
contains a program without any valid routing parameters (Baud
rate/Node ID).

e The routing does not depend on the configuration
(master/device): a target PLC that has not been configured as a
master or as a device can be accessed. It only has to be assigned
the basic parameters such as Node ID and baud rate, as well as
a simple program.
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Addressing

Controllers on the CAN bus can be configured a master or as a
device. The controllers are assigned a Node ID/node number
(address) so that they can be identified uniquely. The target
controller must also be assigned a (routing) Node ID if you wish to
access it by means of the routing function. The RS232 or Ethernet
interface can be used as a connection between the PC and XC200.

Routing controller Target controller

(Master/Device) (Device)
PC XC200
- 4+ — — — — — —»{ (Routing-)Node ID n
~<—>( Node ID1 _ Node-ID m
‘ nm=2..,127
RS232 Ethernet CAN

Figure: 78: Routing via the XC200

In the following diagram the routing controller is connected to the
PC via the RS232 interface.

Routing controller Target controller

PC (Master/Device) (Device)
- 4+ — — — — 4 — — (RoutingNode ID n 1
Node ID1 Node-ID m
nm=2..,127
RS232 CAN

Figure: 79: Routing via XC..., EC4-200

1) Node IDs of the Device function and Node IDs of the Routing
function: The (Routing) Node ID must not have the same value as
the Node ID (Device)!

Table 18: Example of a Node ID setting, baud rate

PLC Function NodelD  Baud -
rate
Routing Master 1 125 KB figure 81
controller
Target Device 3 125 KB figure 82
controller 127 7ﬁgure 80
(Routing)
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Communication with the target controller

» Connect the PC to the routing PLC.

» Select the project for the target PLC with which you want to
communicate.

» First of all define the communication parameters for the
connection between the PC and the PLC which is connected to
the PC.

» Enter the target ID (Target ID = Node ID!) of the target PLC, as
in the example, and log on.

You can run the following functions:

Program download
Online modification
Program test (Debugging)
Create boot project
Storing source code.

Note for project creation
You define 2 Node IDs in the target controller:

¢ One ID for basic communication
® One ID for routing

The Node ID/node number and the baud rate of the target PLC for
routing functions are set in the CAN/easy-Net window of the PLC
configuration, => figure 80:

» Enter the baud rate on the CANopen bus and the Node ID/node
number in the RS 232 = CAN routing settings field.

Node ID and baud rate are transferred to the controller with the
project download.

#E PLC Configuration = o] x]

Communication with the

target controller

Base parameters  CAM parameters |

baud rate:  |[FREiiiE -
Com. Cycle Period [psec): ID_
Sunc. Window Lenght [psec]: ID_
Sync. COBHD: [128 activate: ¥

Mode-d: |1

¥ Automatic startup

v Support DSP201 4401 and DSP30

Heartbeat Master [msz]: IU

—> Routing should only be carried out with CANopen baud
rates of at least 125 Kbit/s in order to ensure rapid data
transfers.

#¥ PLC Configuration =10l x|
=

Settingsl Common Parameters  CAN/easy-NET |E4

—RS5232--->CAN Routingsettings

Nodedd(1.127) | 4

Enable Il

CaMN/easy-NET- Baudrate |125KBaud vl
K ’ |

—eazy-MET-Setting:

Figure: 80: Routing settings of the EC4-200 target controller

The IDs for basic communication are defined according to the
Master/Device function. The settings are made in the master PLC
in the CAN Parameters tab (= figure 81) or in the device PLC in
the CAN Settings tab (—> figure 82).

Figure: 81:  CAN master parameters

#E PLC Configuration
Base settings  CAM seftings | Default PDO mapp!

evica[VAR]
:liaud rate: I 125000 LI

— Mode guard

ﬂodeid: Device Type:  |0x131

[~ Automatic startup

V' Nodeguarding
Guard COB-ID: IUH?DD+N0deId

Guard time [mz]: 200

Life time factor: |2

— Heartbeat settings

[™ Activate heartbeat generation

Heartbeat producer time: ID_ ms

[~ Activate heartbeat consum:
Heartbeat Consurmer Time: ID_ ms
Consurner [D: ID_

— Emergency telegram

V' Emergency

COE-ID: IDxSD+N0deId |

Figure: 82: CAN device parameters
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Example: Accessing a PLC program
The example below illustrates the procedure for accessing a PLC
program.

© ®
f
B [

Figure: 83:
(DXC100 with Node ID 1
(@XC100 with Node ID 1

(®PLC with Node ID 3, e.g. XC100, XC200, XC121, XN-PLC,
EC4-200.

Diagnostics options

You have connected the PC to the PLC with Node ID 2 and want
to access the target PLC with Node ID 3.

» Open the project of the target PLC (Node ID 3) which has the
program you wish to edit or test.

» First configure the parameters for the hardware connection PC
n PLC (Node ID 2).

» From the Online menu select Communication Parameters....

» Click the New button under Local channels.

The New Channel window appears.

» Select the channel in the Device field.
XC200: Serial [RS232] [Level 2 Route] or
TCP/IP [Level 2 Route].

» You can assign a new name in the Name field, e.qg.
“Rout_232".

» Click OK to confirm. You will return to the initial window.

Communication Parameters LI[
r~ Chaninel
= T | | o |
| Mame I Walue I Comment I ﬂl
Communication Parameters: Ne x|
Mame IHout_232 ok |
Device
— C | |
Mame | Info LA
Serial [R5232) 35 Serial R5232 driver
Serial [Modem] 35 Modem driver
CAMopen DSP302 35 CaMopen DSP302 driy
Tepdlp [Level 2 Route) 35 Tepdlp Level 2 Router
L | Serial [RS232) [Level 2 Route] 35 R5232 Level 2 Router

Figure: 84: Channel parameter setting

You have now defined the parameters for the hardware
connection between the PC and the PLC (Node ID 2).
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» Call up the communications parameters in the Online menu
once again and select the PLC which you want to program/test.

» Enter the target ID, number 3 in the example. The target ID is
identical to the node ID! To enter the target ID, click on the field
in the Value column, to the right of the term Target ID. Enter the
number 3 there and confirm with OK.

» Log on and carry out the action.

Communication Parameters x|
~ Channel
= Lacal ISeriaI [R5232) [Level 2 Row |_
o Rout_232
Mame Walue | Cc ﬂl
Port COm1
Baudrate 38400
Parity Mo Bl |
Stop bits 1 =
Matorala bpteorder Mo Gateway .. |
Targetid q
Update |

Figure: 85: Setting the target ID of the target PLC

PLC combinations for routing

The following PLCs support routing:

From P XC100 XC100 XC200 EC4-

To 0 200
XC100 X X X X
XC100 X X X X
XC200 X X X X
EC4-200 X X X X
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15 RS 232 interface in Transparent mode

In Transparent mode, data is exchanged between the EC4-200
and data terminal devices (e.g. terminals, printers, PCs, measuring
devices) without any interpretation of the data. For this the serial
interface RS 232 (COM1/COM2 = Multifunction interface) must be
switched to Transparent mode via the user program.

Functions for opening and closing the interface, for sending and
receiving data, and for setting the interface parameters are
provided for the running of Transparent mode. After opening, the
interface runs with the current communication parameters that
you can adapt by calling the “SysComSetSettings” function.

[2] SwsComClose [FUN]
] SvsComGetversion 000 [F
[E] SvsComOpen [FUN]
[E] SwsComRead [FUN)
[E] SwsComReadContol (FUN)
] SwsComSet5ettings (FUN)
[E] SwsComiwiite FUN)
SysContw/riteControl (FUN)

Figure: 86: Function overview

The functions of Transparent mode are contained in the library
"EC_SysLibCom.lib". The library must therefore be included in the
Library Manager. A description of the functions is provided in the
manual “Function Blocks” (AWB2786-1452GB).

=—> Programming via the RS232 interface (COM1) is not
possible if it is in Transparent mode. For this Transparent
mode must first be deactivated. When Transparent mode
is closed, the original communication parameters are
reinitialised.

COM1/COM2:

The Transparent mode is automatically deactivated when the PLC
state changes to STOP mode or when the “SysComClose” function
is accessed.
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16 Interactive display

The use of functions and function blocks (FBs) enables you to
display variables (text/values) on the PLC display and enter values
via the buttons/rocker switch. An MFD-CP4 that performs these
functions in parallel can be connected to the PLC for external HMI
tasks.

Display form

The display of the PLC and the MFD-CP4 has a matrix consisting
of 4 lines and 16 columns. Each line can therefore display 16
characters. Three characters sets are available for use.

A maximum of 12 variables can be displayed on one screen of the
display.

The display length and number of characters depends on the data
type concerned. If the variable consists of a decimal value, an
additional place must be allowed for the decimal point. The value
of the variable can be continuously updated. A value is entered via
the buttons/rocker switch.

=

s -
2 £ = =N =
(=} £ £ £ [
BYTE 255 2 1.23
WORD 65 535 6 4 1.2345
DWORD 4294 967 295 1 9 1.234568
USINT 255 4 2 1.23
UINT 65 535 6 4 1.2345
UDINT 4294 967 295 1 9 1.234568
SINT —128/127 5 2 -1.23
INT —32768/32767 7 4 —1.2345
DINT -2 147 483 648/ 12 9 —1.234568

+2 147 483 647

Switching between Status display and Entry/output mode

In the initial state, the display shows the status of the PLC. The
Entry/output mode must be activated in order to output
application-specific texts/variables or to enter values/variables. For
greater clarity imagine two internal displays in the PLC with
displays that are being continuously refreshed. The first is for
displaying the status and the PLC menus. The second is for
displaying texts and variables in Entry/output mode.

Display far
Input / Cutput Maode

internal

Display far
menu / status

internal

#Enable {Input) ,/"
FALSE TRUE

| display active

Figure: 87: Changing from Status display <> Entry/output mode

The program must process the function “Disp_EnableDisplay”
(=> page 75) from the library EC_Visu2.lib continuously in order
to activate Entry/output mode. The status at the xEnable function
input determines the mode (—> figure 87):

FALSE: Status display of the PLC
TRUE: Entry/output mode

In Entry/output mode the display shows the values generated in
the user program. The program continuously updates the values
and accepts the entries made via the (rocker) buttons. You can use
functions and function blocks to define the form of the variables,
their presentation and positioning on the display:

The function block “Disp_DisplayElement” is used to show a
variable on the display.

Function block “Disp_DisplayPage” is used to display a screen of
8 variables.

Function block “Disp_DisplayPage”

For each variable you define its use, i.e. text display or value entry.

The inputs of the function block must be parameterised for this
purpose. Function block “Disp_DisplayPage” supports the cursor
control function. If several variables requiring a value entry are
shown, the first entry position is marked by a cursor. After the
entry is completed, the cursor moves to the next position. An
application involving several screens and the calling of one screen
can be implemented in the user program. For this use the rocker
buttons P1, P2, P3, P4 and the ESC, DEL, ALT and OK buttons for
which the status can normally be scanned in the program.

Information on the menu display, current cursor position and
button status is indicated by the outputs of the
“Disp_GetDisplaylnfo” function block.

The “Disp_DisplayElement” and “Disp_DisplayPage” function
blocks are used for defining elements. The term “element” refers
to the function blocks. An element is a variable that has additional
properties such as the positioning on the display. The additional
properties are defined by the parameters assigned to the function
block inputs.
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Other functions are shown in the function/function block
overview.

Function/function block overview

The display in the Entry/output mode can be defined and
controlled with the following functions/function blocks contained
in the library “EC_Visu2.lib".

Function/function Description

block

Disp_SetBacklight Backlight of the PLC display on/off
Disp_RegisterVariable Register variables

Disp_CreateVariableList ~ Define length of variables list

Disp_GetDisplaylnfo Scan display information
Disp_ClearScreen Clear screen

Disp_SetCursor Determine position and type of the cursor
Disp_SetContrast Define the contrast of the local display
Disp_DisplayElement Display of a single element / variable
Disp_DisplayPage Display a screen with max. 12 elements for

texts, values and for entering several values

The following table shows which display (PLC display or MFD-CP4)
is controlled by the functions/function blocks.

Function/function Part no. Representation
block on display of ...
Disp_SetBacklight Function PLC
Disp_RegisterVariable Function -

Disp_CreateVariableList  Function -

Disp_GetDisplaylnfo Function block -
Disp_ClearScreen Function PLC, MFD")
Disp_SetCursor Function block PLC, MFDY)
Disp_SetContrast Function block PLC
Disp_DisplayElement Function block PLC, MFD")
Disp_DisplayPage Function block PLC, MFD")

1) Only executable if function Disp_EnableDisplay active
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Description of important functions / function blocks

FUNCTION Disp_EnableDisplay: BOOL (*Changing Status display <-> Entry/output mode*)

VAR_INPUT
xEnable: (* FALSE: Status display, TRUE: Entry/output mode *)
xDisableESCKey: (*Enabling of ESC button on local display and MFD-CP4:
FALSE: Enable
TRUE: Button disabled *)
END_VAR

(* Return value: TRUE
*)

About xDisableESCKey:

Pressing the ESC button (requirement: ESC button must be
enabled) with Entry/output mode active will activate the Status
display. You can disable the ESC button by setting the input
xDisableESCKey to TRUE.

If the “Enable” input is set back to FALSE, the Status display of the
PLC will be displayed again.

FUNCTION Disp_RegisterVariable : BOOL (* Define an IEC variable as display variable *)
VAR_INPUT
sName: (* Symbolic name of display variable *)
dwAddress: (* Address of associated IEC variable *)
eVarTyp: (* Data type of the associated IEC variable, see DISP_VARTYP*)
END_VAR
(* Return values:*)
(* TRUE: Display variable successfully registered*)
(* FALSE: Variable Tist full *)

TYPE DISP_VARTYP :

( DISP_TYP_USINT := 0,
DISP_TYP_UINT,
DISP_TYP_UDINT,
DISP_TYP_SINT,
DISP_TYP_INT,
DISP_TYP_DINT,
DISP_TYP_BYTE,
DISP_TYP_WORD,
DISP_TYP_DWORD,
DISP_TYP_STRING ) := DISP_TYP_UINT;

END_TYPE

50 variables can be used. If you need more, this must be defined
via the “Disp_CreateVariableList” function.

Description of important
functions / function blocks
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FUNCTION_BLOCK Disp_GetDisplaylnfo (* Actual information of the display status *)

VAR_OUTPUT
byMenuelLevel :(*
(*0:
(=18
(*2:
(*3:
(>4
(*5:
(*6:
(Gi7k
(*8:
(*9:
(*10:
(*11-
(*15:
byActualLine:
byActualColumn:
XESCKeyDisabled:

xInputEnabled #)

xInputActive #)

(* #) When using FB
END_VAR

Menu level:

Status menu

Main menu

Main menu / program

Main menu / Set clock

Main menu / information

System menu

System menu/ Security

System menu/ System

System menu/ Start parameters

System menu / menu language

System menu / Configuration

14: Not used*)

Entry/output mode

(*Cursor position, line 1 - 4

(*Cursor position, column 1 - 16

(* FALSE: Press ESC button -> Status menu

* TRUE: ESC button can be scanned in the user program
(* TRUE: If inputs xEnable and xEnableInput of the FB Disp_DisplayPage = TRUE
* FALSE: One input disabled

If inputs xEnable and xEnableInput of the FB Disp DisplayPage = TRUE and the
* FALSE:Entry not active *)

Disp_DisplayPage *)

—

—

—

FUNCTION_BLOCK Disp_DisplayElement (*Display of a single element*)

VAR _INPUT
xEnable:
sName
byLine
byColumn
eFont
byDigits
byPrecision
eAttribut

END_VAR

VAR _OUTPUT
eError

END_VAR

* Return values:*)

—~ o~~~ —~

TYPE DISP_FONTS :
( DISP_FONT_LATIN1
DISP_FONT_LATINZ,

(* Execution if input = TRUE *)

(* Symbolic element name *)

(* Display element in line 1 - 4 %)

(* Display element in column 1 - 16 *)

(* Font, only elements of type STRING ! See DISP_FONTS*)

(* Number of characters, only for numerical elements*)

(* Number of characters after decimal point, only for numerical elements *)
(* Element properties normal, reverse, flashing. See DISP_ATTRIBUT*)

—

* See DISP_ERROR¥)

* DISP_ERROR_NO_ERROR:0K, no error*)

* DISP_ERROR_INVALID_LINE: *)

* DISP_ERROR_INVALID_COLUMN: outside of value range*)

* DISP_ERROR_ELEMENT_NOT_FOUND: Element not found*)

* DISP_ERROR_INVALID_VARIABLE_TYP:outside of value range*)

:= 0,

DISP_FONT CYRILLIC ) := DISP_FONT_ LATIN1;

END_TYPE
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*)
*)
*)
*)
*)
*)
*)
*)
*)
*)
*)
*)

*)
*)
*)
*)
*)
*)
*)
ALT button is pressed*)
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TYPE DISP_ATTRIBUT :
( DISP_ATTR_NORMAL := 0,
DISP_ATTR_REVERSE,
DISP_ATTR BLINK ) := DISP_ATTR_NORMAL;
END_TYPE

FUNCTION_BLOCK Disp_DisplayPage (* Display of a screen *)

VAR_INPUT
xEnable: (* TRUE: Activate display *)
xEnablelInput: (* TRUE: Activate Entry *)

byNoOfETements: (* Number of elements for this screen 1 - 12%)

aElementDescription:ARRAY [1..12] (* See DISP_ElementDescription*)
OF DISP_ElementDescription:

END_VAR

VAR_OUTPUT

byError

END_VAR

(* Return values:*) *

(* 0: 0K, all elements are displayed*)

(* 1 - 12: error on display of the element "n" or see DISP_ERROR_INVALID NO_OF ELEMENTS*)

TYPE DISP_ElementDescription : (* Description of one display element *)
STRUCT
xEnable : (* TRUE Default setting: Element is displayed; FALSE: Display frozen*)
xInputEnable : (* FALSE: Display of element, see figure 88; TRUE: Display (initialisation) value,
Entry possible*)
sName : (* Symbolic element name *)
byLine : (* Display element in line 1 - 4 %)
byColumn: (* Display element in column 1 - 16 *)
eFont : (* Font, only elements of type STRING ! See DISP_FONTS*)
byDigits : (* Number of characters, only for numerical elements*)
byPrecision : (* Number of characters after decimal point, only for numerical elements *)
diMinInputValue#: (* Min value for entry value, only for numerical elements *)
diMaxInputValue#: (* Max value for entry value, only for numerical elements *)
eAttribut: (* Element properties normal, reverse, flashing. See DISP_ATTRIBUT*)
xInputActiv#: (* TRUE: If inputs xEnable and xEnableInput of the FB Disp_DisplayPage = TRUE*)
xInputDone#: (* TRUE: After completing value entry by pressing the
"0K" button. Must be reset by user to FALSE!*)
eError (* See DISP_ERROR*)
END_STRUCT
END_TYPE
END_VAR

# Active if xInputEnable = TRUE

(* Returnvalues: *)

(* DISP_ERROR_NO_ERROR, 0K, no error *)
(* DISP_ERROR_INVALID LINE, outside of value range: 1 - 4 *)
(* DISP_ERROR_INVALID COLUMN, outside of value range: 1 - 4 *)

(= DISP_ERROR _ELEMENT_NOT_FOUND, (= DISP_ERROR_ELEMENT NOT_FOUND, Element not found*)
Element not found*)
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Relationship between DISP_DisplayPage.xEnable/
xEnablelnput and DISP_ElementDescription.xInputEnable
for the value entry

< Disp_DisplayPage. xEnablelnput = FALSE
&
Disp DisplayPage. xEnable = FALSE -» TRUE

ja

Disp_DisplayPage. aElementDescription. xInputEnable =
TRUE = Eingabe maglich (input possible)
FALSE = keine Eingabe (no input)

Figure: 88: Activate display/value entry

Value entry procedure

» Set the following in the program:

(Display of
values/modifications
visible)

Disp_DisplayPage.xEnable = TRUE

Disp_DisplayPage.xEnableInput = TRUE (Entry enabled)

» Press the ALT button on the display.
The cursor appears on the first element “aElementDescription[1]"
for which its xInputEnable is set to TRUE.

» Press the OK button.
The value is presented in the basic form of the data type, e.g. TYPE
UINT : 00000)

» Use the cursor buttons to change the value:
— Use the > or < button to select the position of the value.
— Press the v~ button to change the value

» Confirm the entry with the OK button.

The cursor jumps to the next entry option, e.g. the second element.

Press the ALT button to return to Entry/output mode.
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General programming procedure

e Declaration of the (display) variables to display
entry in the list “Global_Variables_Display” => figure 90
e Program creation
3 programs (for each example) are created:
— Start program: generation of a start pulse (cycle 1)
— PLC_PRG: User program with call of the program
"Visualisation”
— Visualisation: Program for presenting variables on the display

Structure of the program "“Visualisation”
e In Cycle 1:

— Define number of display variables -> Function
Disp_CreateVariableList (only if more than 50 display
variables are required!)

— Registering of display variables -> Function
Disp_RegisterVariable (general execution)

¢ In the subsequent cycle (depending on the application):
Clear display -> Function Disp_ClearScreen

Backlight of local display -> Function Disp_SetBacklight
Set cursor -> Function Disp_SetCursor

Define the contrast of the local display-> Function
Disp_SetContrast

Define properties of the variables such as position->

FB Disp_DisplayElement or FB Disp_DisplayPage

o All cycles:
— Start the display -> Start the FB Disp_DisplayElement or FB
Disp_DisplayPage
— Activate the display-> Start the function Disp_DisplayEnable
— Scan the display states -> Function Disp_GetDisplaylnfo
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Example of text and values output

(with the Disp_DisplayElement FB) The display is required to
display the values of the variables “motor1” and “motor2”. The
two values are changed continuously by the user program.

motorl: 7.4

motor2: 2348

Figure: 89: Example of text and values output

Operations via the PLC inputs
— |1 = FALSE: Status display
I1 = TRUE: Entry/output mode
12 = FALSE: ESC button active
12 = TRUE: ESC button disabled
I3 = TRUE: The first line is shown on the display.
I5 = TRUE: The third line is shown on the display.

Execution
The example program consists of programs:

e STARTPROGRAM
— The “startprogram” is called on system event “Start”.
— The auxiliary variable g_xFirstCycleAfterStartProgram is set.

e PLC_PRG
— 2 values are incremented.
— The program “Visualisation” is called.

e VISUALIZATION
— Registering and positioning of variables on the display in the
first cycle
— The auxiliary variable g_xFirstCycleAfterStartProgram is
reset.
— Activation of Entry/output mode (I1)
Start display (13,15)

Declare variables
» First declare for each text element that you wish to display, such
as “motor1”, a type String variable in the list
“Global_Variables_Display” as shown in the following example
(see also figure 90):
VAR GLOBAL
g _sDisp_Stringl :STRING:='Motorl';

END_VAR

Description of important
functions / function blocks

AR_GLOBAL
g_xFirstCycleAfterStartProgram :BOOL,
EMD_WAR
WAR_GLOBAL
(* Ausgabestrings *)

2, Ressourcen

B Biblinthek EC_Visu2.ib15.8.0
B Biblinthek Standard b 7.6.027
B[ Bibliothek SYSLIBCALLEACK. I
BRI Globale Variablen ] =Disp_String1
. Globale_VariabIn r g:sDisE:StringE
Globale_ariablen_Dizplay| [EMD_WAR

. Wariablen_K.onfiguration [V |

BTRIMG = 'matar
BTRIMG = 'matar2:’,

Figure: 90: Declaration of display variables

Creating auxiliary variables

» For the first program cycle cal
“Start”.

» Set an auxiliary variable “g_xFirstCycleAfterStartProgram” in
this program that you reset after the first cycle is completed. The
auxiliary variable must be declared globally.—> figure 90

|u

Startprogram” on system event

System events |

| MName | Desc... | called POL
[ Start Called... StatProgram
[ Caoldstart Called...

Figure: 91: Defining the system event

Creating the program “StartProgram”
» Write the program “StartProgram” as in => figure 92.

3 POUs
(2] PLC_PRG [PRG)

StartProgramm [PRG]
Wizualizierung [PRG

FROGRAN StartProgram
VAR
EMD_VAR

___KIE
| g_xFirstCycleAfterStartProgram = TRUE;

K|

- Ba.

| vi..

Figure: 92: Creating the “startprogram”

Creating the "PLC_PRG" program

PROGRAM PLC_PRG
VAR
fbTimerl :TON;
(* Display values of the application
*)
byValue :BYTE;
wValue :WORD;
END_VAR

fbTimerl (IN:=NOT fbTimerl.Q , PT:=t#50ms );
IF fbTimerl.Q = TRUE THEN

byValue := byValue + 1;
wValue := wValue + 1;
END_IF

Visualisation(); (* Call visualisation *)
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Creating the program “Visualisation”

Depending on the status of auxiliary variable
"g_xFirstCycleAfterStartProgram” register the variables for which
the text/value is to be displayed:

» Program the function "Disp_RegisterVariable"” with the
following example parameters: Disp_RegisterVariable
('S1',ADR(g_sDisp_String1), Disp_TYP_STRING). Here the
variable is assigned the name S1.

» To display a value (type Byte) program a variable with the
function call Disp_RegisterVariable ('V1', ADR(byValue),
Disp_TYP_BYTE).

FUMCTION Disp_Registervariable : BOOL

(* Register one IEC-Variable far using as display variable *)

WAR_INPUT (* Symaolic name for display variable =
shame STRING(18);,  (* Address of corresponding IEC-Yariable )
dwAddress DWORD, (* Datatyp of corresponding IEC-Variable ™)
evarTyp  DISP_VARTYP; (* Returnvalue: ™

EMD_WAR

Figure: 93: Function Disp_RegisterVariable

In this program section you can also define the position of the
variables on the display by specifying the Line and Column. Call
the function block (FB) “Disp_DisplayElement” and assign
parameters for the inputs sName, byLine, and byColumn, e.g.:

fbDisplayElementl.sName := 'S1';
fbDisplayElementl.bylLine := 1;
fbDisplayElementl.byColumn := 1;

The element S1 with the text “motor1” would be displayed in the
first line starting from the first column.

In order to display/enter several elements call the function block
“Disp_DisplayElement” in the following program section that is
continuously processed and assign external inputs to the
“xEnable” inputs, e.g. I3.

VAR
xIsDisplayEnabled: BOOL;
fbGetDisplayInfo: Disp_GetDisplayInfo;
fbDisplayElementl: Disp DisplayElement;
fbDisplayElement2: Disp DisplayElement;
fbDisplayElement3: Disp DisplayElement;
fbDisplayElement4: Disp DisplayElement;
byError: BYTE;
byValue: BYTE;
wValue: WORD;

END_VAR

(* Initialisation in the first cycle after program start *)
IF g xFirstCycleAfterStartProgram = TRUE THEN
Disp_ClearScreen(xEnable:=TRUE);

Disp_RegisterVariable('S1', ADR(g_sDisp_Stringl),

DISP_TYP_STRING);
Disp_RegisterVariable('S2',
DISP_TYP_STRING) ;

ADR(g_sDisp_String2),
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Disp_RegisterVariable('V1',
DISP_TYP_BYTE);
Disp_RegisterVariable('V2',
DISP_TYP_WORD);

ADR(PLC_PRG.byValue),

ADR(PLC_PRG.wValue),

fbDisplayElementl.sName = 'S1';
fbDisplayElementl.byLine = 1;
fbDisplayElementl.byColumn = 1;
fbDisplayElement2.sName = 'S2';
fbDisplayElement2.byLine 1= 3;
fbDisplayElement2.byColumn = 1;
fbDisplayElement3.sName = 'V1';
fbDisplayElement3.byLine = 1;
fbDisplayElement3.byColumn 1= 8;
fbDisplayElement3.byDigits 1= 4
fbDisplayElement3.byPrecision =13
fbDisplayElement4.sName = 'V2';
fbDisplayElement4.byLine := 33
fbDisplayElement4.byColumn := 8;
fbDisplayElement4.byDigits := 63
fbDisplayElement4.byPrecision = 1;

(* The first cycle is completed, reset flag *)

g xFirstCycleAfterStartProgram := FALSE;
END_IF
xIsDisplayEnabled := Disp_EnableDisplay(Il, I2);

fbDisplayElementl( xEnable:= I3 );
fbDisplayElement2( xEnable:= 15 );
fbDisplayElement3( xEnable:= I3 );
fbDisplayElement4( xEnable:= 15);

» Start the programs.
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Example of a screen output with texts and value entries
With the Disp_DisplayPage function block
The following display has to be implemented

The contents of the variables MO11 and TEMP8 are changed
continuously by the user program.

Mo 35
TIM14 0
MozZ14 0
TEMPS 183

Figure: 94: Example of a page for entries and outputs

Operations via the PLC inputs
— |1 = FALSE: Status display
[1 = TRUE: Entry/output mode
I2 = FALSE: ESC button active
12 = TRUE: ESC button disabled
I3 = TRUE: The values are refreshed by the program.
|4 = TRUE: Entry active.

Execution
The example program consists of programs:

e “Startprogram”: (called on system event Start)
— Auxiliary variable " g_xFirstCycleAfterStartProgram” is set.

e PLC_PRG:
— 2 values are incremented.
— The program “Visualisation” is called.

e VISUALIZATION

— Registering and positioning of variables on the display in the
first cycle.

— The auxiliary variable g_xFirstCycleAfterStartProgram is
reset.

— Activation of Entry/output mode (I1).

— Enable ESC button (12).

— Start display (13).

— Start entry (14).

Declaring display variables

» First declare a variable of type string for each text element you
wish to display such as “MO11" in the folder
“Global_Variables_Display”
Example:

VAR _GLOBAL

g_sDisp_Stringl :STRING := 'MO11
g_sDisp_String2 :STRING := 'TIM14 :';
g_sDisp_String3 :STRING := 'M0Z14 :';
g_sDisp_String4 :STRING := 'TEMPS :

END_VAR

Description of important
functions / function blocks

» Create an auxiliary variable and write the program

“Startprogram” as in the “Example of text and values output”.

» Write the PLC_PRG and Visualisation programs according to
the following example:

PROGRAM PLC_PRG ( )
VAR
fbTimerl :TON;
(* Display values of the application *)
byValue :BYTE;
wValue :WORD;
dwValue :DWORD;
usiValue :USINT;
siValue :SINT;
END_VAR

fbTimerl (IN:=NOT fbTimerl.Q , PT:=t#50ms );
IF fbTimerl.Q = TRUE THEN
usiValue := usiValue + 1;
byValue:=byValue+l;
END_IF

Visualisation(); (* Call visualisation *)
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PROGRAM Visualization (¥**#xxdkxikskxisk)

VAR
xIsDisplayEnabled :BOOL;
fbDisplayPagel :Disp_DisplayPage;
byError :BYTE;
siValue :SINT;

END_VAR

(* Initialisation in the first cycle after program start *)
IF g xFirstCycleAfterStartProgram = TRUE THEN

Disp_RegisterVariable('S1', ADR(g_sDisp Stringl), DISP_TYP_STRING);
Disp_RegisterVariable('S2', ADR(g_sDisp String2), DISP_TYP STRING);
Disp_RegisterVariable('S3', ADR(g_sDisp String3), DISP_TYP STRING);
Disp_RegisterVariable('S4', ADR(g_sDisp String4), DISP_TYP STRING);
Disp_RegisterVariable('V1l', ADR(PLC PRG.byValue), DISP_TYP BYTE);
Disp_RegisterVariable('V2', ADR(PLC PRG.wValue), DISP_TYP_WORD);
Disp_RegisterVariable('V3',ADR(PLC_PRG.dwValue),

DISP_TYP_DWORD) ;

Disp_RegisterVariable('V4', ADR(PLC_PRG.usiValue), DISP_TYP_USINT);

fbDisplayPagel.aElementDescription[1].sName 'S1',
fbDisplayPagel.aElementDescription[1].byLine 1
fbDisplayPagel.aElementDescription[1].byColumn 1
fbDisplayPagel.aElementDescription[2].sName 'S2';
fbDisplayPagel.aElementDescription[2].byLine 23
fbDisplayPagel.aElementDescription[2].byColumn ilg
fbDisplayPagel.aElementDescription[3].sName 'S3';
fbDisplayPagel.aElementDescription[3].byLine BH
fbDisplayPagel.aElementDescription[3].byColumn g
fbDisplayPagel.aElementDescription[4].sName 'S4ty
fbDisplayPagel.aElementDescription[4].byLine 4
fbDisplayPagel.aElementDescription[4].byColumn g
fbDisplayPagel.aElementDescription[5].sName 'W1';
fbDisplayPagel.aElementDescription[5].byLine 1;
fbDisplayPagel.aElementDescription[5].byColumn 13;
fbDisplayPagel.aElementDescription[5].byDigits 4
fbDisplayPagel.aElementDescription[5].byPrecision 1;
fbDisplayPagel.aElementDescription[5] .xInputEnable FALSE;
fbDisplayPagel.aElementDescription[5].diMinInputValue g
fbDisplayPagel.aElementDescription[5].diMaxInputValue 100;
fbDisplayPagel.aElementDescription[6] .sName W2',
fbDisplayPagel.aElementDescription[6] .byLine 23
fbDisplayPagel.aElementDescription[6].byColumn 12;
fbDisplayPagel.aElementDescription[6].byDigits 5;
fbDisplayPagel.aElementDescription[6].byPrecision 0;
fbDisplayPagel.aElementDescription[6].xInputEnable TRUE;
fbDisplayPagel.aElementDescription[6].diMinInputValue 0;
fbDisplayPagel.aElementDescription[6].diMaxInputValue : 33333;
33333;
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fbDisplayPagel
fbDisplayPagel

fbDisplayPagel.
fbDisplayPagel.
fbDisplayPagel.
fbDisplayPagel.
fbDisplayPagel.
fbDisplayPagel.
fbDisplayPagel.
fbDisplayPagel.
fbDisplayPagel.
fbDisplayPagel.
fbDisplayPagel.
fbDisplayPagel.
fbDisplayPagel.
fbDisplayPagel.

4003

.aElementDescription[7]

.aElementDescription[7]

aElementDescription[7]
aElementDescription[7]
aElementDescription[7]
aElementDescription[7]
aElementDescription[7]
aElementDescription[7]
aElementDescription[8]
aElementDescription[8]
aElementDescription[8]
aElementDescription[8]
aElementDescription[8]
aElementDescription[8]

aElementDescription[8]

aElementDescription[8].

.sName

.byLine
.byCoTumn
.byDigits
.byPrecision
.xInputEnable
.diMinInputValue
.diMaxInputValue
.sName

.byLine
.byCoTlumn
.byDigits
.byPrecision
.xInputEnable
.diMinInputValue
diMaxInputValue :=

(* The first cycle is completed, reset flag *)
g xFirstCycleAfterStartProgram := FALSE;

END_IF

xIsDisplayEnabled

:= Disp_EnableDisplay(I1, 12);

fbDisplayPagel( xEnable:= I3 , xEnablelnput:= 14,

byNoOfElements:= 8, byError =>byError );

IF fbDisplayPagel.aElementDescription[7].xInputDone =

= 'V3';

B
B

B

n
O W 0O W

B

:= TRUE;

1= 0;

= 4444444,
= 'V4'y

g= dg

:=13;

g= dg

c=10;

TRUE;

= 4
:= 400;

TRUE THEN

siValue := PLC_PRG.siValue; (*Value for internal processing*)

fbDisplayPagel.aElementDescription[7].xInputDone

END_IF

» Start the programs.

:= FALSE;

Description of important
functions / function blocks
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MFD-CP4 multi-function display on the EC4-200

The multi-function display (MFD-CP4) enables you to implement
externally the same display and operating functions available on
the PLC.

EC4-200 MFD

MFD-CPA (-800) g i
I ik 2

-§ MFD-80(-B) | -
~~~~~ 1 IS

Figure: 95: EC4-200 with MFD-CP4

When the power supply of the MFD-CP4 connected to the EC4-
200 is switched on, it starts up in Terminal mode. In this mode it
receives the information of the PLC display and shows it on the
(MFD) display. When the PLC is in Entry/output mode, the MFD-
CP4 behaves like the PLC display.

Switch the MFD-CP4 to Local mode in order to set its parameters.
These parameters are as follows:

e Contrast

Backlight

Menu language: adaption of the parameter designations to the

language

COM interface

ID=ID number 0, 1,..,8

— 0: The MFD-CP4 communicates with the actual connected
device.

— 1...8: ID of the easy-NET stations: Station selection (ID on
the easy-NET
If the EC4-200 is a station on the easy-NET, the MFD-CP4 can
communicate with the selected station via the EC4-200.

Baud rate: 9600 (19200) baud

Press the “*" button to switch the MFD-CP4 between Terminal
mode and Local mode (present only on MFD-CP4).

Changing to Terminal mode can only be carried out from the main
menu of Local mode.

(see also MFD-CP4 manual (AWB2528-1548), chapter Settings)

Main menu: COM...
MENU LANGUAGE...
LIGHTING: 80%
CONTRAST: +1
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Lokal-Modus
Main Menu

Terminal-Modus

COM...

MENU LANGUAGE. ..
LIGHTING  : 80%
CONTRAST : +1

corresponding infarmation

like the display of the PLC

Figure: 96: Changing Terminal mode <> Local mode

In Local mode the MFD display buttons are active. See MFD-CP4
power supply/communication module manual (AWB2528-
1548GB).

MFD setup

The MFD-CP4 is an assembled unit. The actual display, the HMI
unit MFD-80(-B), is designed for mounting on the front of a control
cabinet door. It is snap fitted onto the MFD-CP4(-800) power
supply/communication module which is fastened on the back. The
connection to the EC4-200 (multi-function interface) is
implemented with the MFD-CP4-800-CAB5 cable.

Further information on handling, connecting and technical data of
the device is provided in the operating manual of the MFD-CP4
power supply/communication module (AWB2528-1548G).
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17 The easy-NET network

Overview

easy-NET is based on the CAN network that enables the exchange
of process and system data. This network is designed for 8 stations
(PLCs). Each station is assigned an ID number 1...8 and can
exchange data with all other stations. Bit, byte, word and double
word data formats are available. The station with ID1 must always
be present. This is responsible for managing the communication in
the network. When used as a stand-alone station it can
communicate with remote I/0 stations.

Remote I/0 stations are PLCs without a program such as an
easy800 for which the outputs are set and the inputs are read by
the station with ID1.

If the easy-NET consists of XC200-/EC4-200 and easy800
controllers, both EASY-SOFT and easy Soft CoDeSys are required
for the programming and the configuration.

The manual “Description of the SysLibEasyNet.lib for connecting
XC Controllers to an easy-NET Network” describes the connection
of the XC200/EC4-200 to the easy-NET in detail. This particularly
applies to the data transfer functions, including data types and
structures.

The following data can be transferred via the easy-NET network:

e User data

Input and output states

Data from the controller (ID1) to remote 1/0 controllers for
setting the outputs

Selective sending of data to a station and receiving data from
a station

Sending of data on the network for several stations to access
(Broadcast).

e System data

— Run/Stop status display
Program status (program present/not present)
Synchronisation of device clocks
Data for configuring the easy-NET stations
Data for creating an online connection between the
programming system (Easy-Soft) and any NET station.

=—> The chapters on the easy-NET primarily use easy800 in the
examples. This can be replaced by a networkable MFD
visualisation device for the same easy-NET function.

Sending/receiving user data

The EC4-200 accesses the data of the easy-Net stations by using
the functions NET_UPDATE and NET_GET in the application
program. These functions are contained in the library
SysLibEasyNet.lib. The actual data transfer between the EC4-200
and the individual stations is handled by the protocol task that
operates separately to the program and is not visible to the user.
Calling the functions causes the data to be exchanged between
the application program and the protocol task.

The protocol task also handles administrative services such as
station monitoring, clock synchronisation and the enabling of
program accesses.

Application- Protocoll-
program tazk
';FT_ easy-MET
Functions:
MET-UPDATE

MET_GET ‘ D2 H 03 ‘ ‘ DS ‘
easy800 MFD XC200
XC200/EC4-200 EC4-200

Figure: 97: Data transfer between EC4-200 and easy-NET stations

NET_UPDATE function

The function NET_UPDATE executes data exchange between the
user program and the protocol task. The following data is
exchanged via the structure EASY_NET_MAIN:

From the protocol task to the user program:

e Status information (Info)

— Own NET-ID

— Baud rate used

— Last error code

— For every station:
Availability
Status (Start/Stop)
Program present (Yes/No).

o Receive user data for each station (RCV[X])

— Local inputs (wl) of the station X
Local outputs (byQ) of the station X
Inputs of the expansion device (WR) of the station X
— Outputs of the expansion device (byS) of the station X
Directed data telegram (dwSN) of the station X to the
EC4-200.
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From the user program to the protocol task:

e Send user data via the easy-NET

— Local and extended outputs (byQ/byS)

— Local and extended inputs (wl/wR)

— Send data to a selected station X (aTolD[x].dwSN)

— Set local outputs of stations without own program
(aTolD[x].byQ/aTolD[x].byS ). This operation is only possible
from NET-ID1.

— Send data with the PUT command (Broadcast).

NET_UPDATE

BYTE — byNetDrvNr  Net Update — BOOL

POINTER TO EASY_NET_MAIN — pstruNetMain

Figure: 98: NET_UPDATE function

The NET_UPDATE function must be called once every user cycle.
This ensures that the current data of the easy-NET stations is
always available and that the easy-NET stations are provided with
the current data of the local station.

NET_GET function

This function enables an easy-NET station to fetch a data value
that other easy-NET stations have sent to the bus with the PUT
command.

A data value can be fetched with each call of the NET_GET
function. The byNET_ID and byModulNumber entries of the
EASY_NET_GET structure select the data value “present in the
network”. When the function is called, the protocol task enters the
current data in the structure. Multiple calling of the NET_GET
function enables any number of data values to be read.

NET_GET

BYTE — byNetDrvNr
POINTER TO EASY_NET_GET — pstruNetGet

Net_Get — BOOL

Figure: 99: NET_GET function
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Data transfer options
There are three data transfer options:

¢ Data transfer between a PLC (ID1) and remote 1/0 device,
—> page 86
e Transfer of bit data blocks between several PLCs, => page 87
e Transfer of D words (32-hit) according to the PUT-GET principle
between several PLCs, => page 88

Data transfer between a PLC (ID1) and remote 1/0 device
The input and output states of PLCs or remote I/0 devices can be
read by all other stations. If an easy800 is used as a remote 1/0
device, for example, the PLCs on the easy-NET can scan the inputs
of the easy800. The PLC with ID=1 can also set the outputs of the
easy800. This also applies to the easy800 expansion (Exp.).

easy-MET

| D1 D23..8
w00 181 easy300
EC4200 | . |Remotel0
18R Exp.
85

Figure: 100: Data transfer between EC4-200 and Remote 1/0

To set the outputs and scan the inputs of the easy800 (ID2), call
the NET_UPDATE function in the user program of the EC4-200
(ID1) as shown in the following program example.

Enter a pointer at the “pstruNetMain” input to a structure of type
EASY_NET_MAIN declared in the user program. In this structure
enter the transfer data =—> figure 101.

The value 5 (1 byte) is entered in the program via the structure
variable:

NET_MAIN.SND.aToID[2].byQ:=5;

When the EC4-200 PLC is in RUN, the value is transferred to the
outputs of the easy800 after every change.

The 16 inputs of the easy800 are accepted by the PLC with the
structure variables NET_MAIN.RCV[2].wl.
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-ioix
00| PROGRAM PLC_PRG (*<C200/EC4-200{0D131=-=easy300{D 2
0002(wAR

0003 MET_MAIN: EASY_NET_MAIN;
0004 INPUTS: WORD,
000S[EMND_WAR

00o1|Het_UpdatedbyMetDrir =0, PstruMetain=ADR{NET_MAIMN);

I vl

0003 MET_MAIN.SMD aTolD[2] byGr=5;
_ooo4 (*KC2Z00/ECA-200 -= easyB00 Output™)

DO0B|INPUTS:=NET MAIN.RCYVIZLw:
_ooo7) (*KC2ZO0ECA-200 =- easya00 Input?)

Ki| H oz

Figure: 101: Program example of a data transfer between EC4-200
and remote /0

figure 102 shows the online display of the program from which the
send and receive data originates. Note that the output value
16#05 (aTolD[2].byQ) sent to the easy800 is received by the
easy800 and is automatically sent back to the input (RCV[2].byQ).

0001; E--MET_MAIN

|0002| i1 INF O

|0003] 1 SND

o004 e by = 16#00

| 0005 S = 16300

| 0008 wil= 16#0000

| 0007 wiR = 16#0000

[GE

0009

0010

0011

10012 G = 1E#05 (7 to easysldl ™) —=
|0013] byS = 16#00

|0014] Fe SN = 16200000000
|0015| ~aTolD[3]

|0018| ~aTolD[4]

|0017| -aTolD[g]

|0018] ~aTolD[6]

|0019| ~aTolD[7]

|0020| ~aTolD[8]

| 0021 - ¥StantClockSynchronisation = (g
0023 e sAcknowledgeActiveErrar =

M H ..... RCV

|0024) - RCW[T]

| 0025 BE-RCV[2] 1)
| 0026 R = TE#0S == t0 KC200 %) —
|0027| ~byS = 16#00 (FEC4-200%)
|0028| -wl=16#2007  2)

|0029| -whR = 1630000

|0030] - dwRM = 16# 00000000

| 0031 B RCW[3]

|0032| B RCW[4]

13 easyB00 Inputdata (163#05) return to XC200 JEC4-200
2} Input Data; Hex. 007 = 7 dez.

Figure: 102: Online display of the Data transfer between EC4-200 and
remote 1/0

Overview

Transfer of bit data blocks between several PLCs

Each PLC can send a 32-bit data block to another specified PLC via
the easy_NET. To do this, call the NET_UPDATE function in the
program of the EC4-200 PLC and enter the station number X of the
receiver via the structure (EASY_NET_MAIN)
(SND.aTolD[X].dwSN). Write the data to be sent to the variable
dwsSN.

To receive data from other PLCs, use the structure
(EASY_NET_MAIN).RCVI[x] in the EC4-200, in which x represents
the NET-ID of the station from which the data is to be received.

From the figure 103 it is assumed that every PLC contains a one
dimensional array for the data blocks with 8 elements for sending
and receiving. There is a direct allocation between the send
element of a station and the receive element of another station.

The position of the element (aTolD) in the send array and (RCV) in
the receive array of the EC4-200 corresponds to the ID of the
receiving/sending station.

The received value is in an element of the receive array of a EC4-
200 with a position that is identical to the ID of the send station.

easyS00 D2
RECEIVE D
32] Bt 1]
WC200/EC4-200 1D . T EN
aTalD  SEND 4
23] Bt 1 g
3] Bt [1 —Array—?
4
: 8
& — Array SEND
7 2] Bt 1]+
8 3
4
RCY  RECEME 3
I — array — 8
3 [E2 Bt |1 e !
: 8
5
S [ array easyS00 103
5 [RECEWE D]
32] Bt [1]1
2
4
5
6
—Array—?
8
SEND
32] Bt [1]1
L 52 Bt [1]2
4
5
6
—Array—;,v
8

Figure: 103: Overview of data blocks
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1st connection:

The value "a" (32-bit) is transferred from EC4-200 (ID1) to the
easy800 (ID2).

The following structure must be programmed in the EC4-200:

NET_MAIN.SND.aToID[2].dwSN:=a;

The value can be processed in the easy800 by the scanning of the
input bits TRN1 to 1RN32.

2nd connection:

A data block with the value 7 (3hex) has to be sent from the
easy800 PLC (ID3) to the EC4-200 (ID1).

The 3 outputs 1SN1, 1SN2, 1SN3 must be programmed and set in
the easy800.

The following structure variable must be programmed for
scannning in the EC4-200:

INPVAL:=NET_MAIN.RCV[3].dwRN;

The variable INPVAL provides the value.

-4, PLC_PRG (PRG-5T) 1Ol x|
PROGRAM PLC_PRG (*32 Bit XC200 (ID1) -» easyB00 (D2 =
{*32 Bit easy800 (1D3) -= XC200 (D17 |
AR (FHC200 = EC4-200%
MET_MAIN: EASY_MET_MAIN,
IMPYAL: DWORD;
a: DWoRD,
[EMND VAR __E8

Met_UpdatedbyMetDreir =0, PstruMetain=ADR{NET_MAIMN);

o|l=
I=11=]
I=11=]
=

=
=
=
(7%}

=
=
=
=

=
=
=
o

=
=
=
[=31

=
=
=
=

=
=
=

=
=
=
[}

=
=
=
(7%}

a=a+2; (fa=DWORD (32 Bity™)

=
=
=
=

=
=
=
o

NET_MAIN.SMD.aToID[2].dwSH:=a; (*a-= easy300 (D)™

=
=
=
[=31

=
=
=
=

INPYAL=MNET_MAIN RCV[3].dwRN;
(*DWORD (32 Bity =- easy 800 (ID3)%)

=
=
=
o

=
=
=
=}

Figure: 104: Program example of the transfer of bit data blocks

figure 105 shows the online display of the program from from
which the send and receive data originates.figure 104
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=
=
=]

=
=

=
=
[

=
=
L

=
=
.

=
=
n

=
=
o

=
=
~1

=
=
oo

=
=
=}

nClockSynchronisation = RS
aozz i e AcknowledgeActiveError = [FRlls

0023 E--RCY
0024 B RCY[1]

Bl-

- RCVI4]
----- RCVIA)

Figure: 105: Online display of the program

Transfer of D words (32-bit) according to the PUT-GET
principle between several PLCs
PUT = Data to network; GET = Data from network

According to this principle, a PLC sends data (D word) to the
network (PUT) that is identified by a module number (MN number
for EC4-200, PT number for easy800). The other PLCs can scan the
data by stating the ID of the send PLC and the module number
(GET).

Each PLC can put data sequentially to the network (PUT) with the
MN/PT numbers 1, 2, ... 32.

The NET_UPDATE function must be called on the EC4-200 for the
PUT operation and the elements of the structure variables
EASY_NET_PUT/byModuleNumber and /dwData.

For the GET operation, the NET_GET function must be called and
the elements of the structure variables
EASY_NET_GET/byModuleNumber and /dwGetData defined.

The PUT and GET functions on the easy800 are implemented with
function blocks.

In the following example, the EC4-200 (ID1) sends the data
3747hex (MN1) to the network (PUT). The easy800 PLCs scan this
data with a GET function block. The function block number (PT) in
the easy800 PLCs (ID2 and ID3) depends on the MN number of the
send data, in this case MN1 = PT1.

The easy800 (ID3) provides two data units on the network using a
PUT function block for each one. The function block for the second
data unit with the value 9774 is assigned the PT number 2.
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The EC4-200 scans this data unit. For this the following structure
variable entries are required:

(EASY_NET_GET) .byModuleNumber := 2;
(EASY_NET_GET).byNET_ID := 3;
¥C200/ECA200 DY easyB00 D2
PUT (5747 hex [~ ] M GET [3747 hex[FT] D1
(D3 [MriA ] 2053 hex | GETH P GET [ 2053 hex | FTI[1D3]
GET zasyal0 103

LcET [ 3747 hex[PTI] D1
~TPT1[ 2053 hex | PUT

CAPraEmanex] PUT

Mt = PT = Moduletumber

Figure: 106: Transfer of data according to the PUT-GET principle

The following program sequence can be used in the EC4-200 in
order to execute a PUT operation.

If the input 1X0.0 is set High (=TRUE), the program sequence is
started after xTransferPending is switched to FALSE. The value of
the variable “Datum” (MN1) is sent to the network.

4 PLC_PRG (PRG-ST)
PROGRAM PLC_PRG (% D-WORD KC/ECH -= METY)

=10l

=
=
=

_0002VAR

0003 WET_MAIN: EASY_MNET_MAIN;
0004 Daturn: DWORD;

0005 MewToTransmit BOOL,
0006|  INP AT%[40.0:BOOL,
OODF|END_WAR

Met_UpdatedbyMetDreir =0, PstruMetain=ADR{NET_MAIMN);
IF MOT NET_MAIN.SND.PUT xTransferPending AND NOT

o|l=
I=11=]
I=11=]
=

o003 NET_MAIMN.SND.PUT xStartTransfer THEM
0004 IF IMP THER

_D00s| MET_MAIN.SHD.PUT byModuleMumber=1;
_D0O0H| Daturn:=Daturn+3,

0007 MNET_MAIN.SHD.PUT. dwData:=Daturm;
_Doos| MewToTransmit=TRLIE,

oong  EMD_IF

0010/END_IF

=
=

IF MewToTransmit THEM
MewToTransmit =FALSE;
MET_MAIN. SHD.PUT xStaTransfer=TRLUE;
EMD_IF
IF NET_MAIN.SND.PUT ¥TransferPending THEM
MET_MAIN.SMD PUT xStanTransfer=FALSE;
EMD_IF

=
=
[

=
=
L

=
=
.

=
=
n

=
=
o

=
=
~1

Figure: 107: Transfer of data according to the PUT-GET principle (PUT)

figure 108 shows an example how the NET_GET function is to be
used. In this example, the device with ID3 scans the value of the
module with the number 2.

At input “pstruNetGet"”, a pointer to a structure of type
EASY_NET_GET declared in the user program must be entered
from which you read the data that is sent to the network with a
PUT operation from other stations => figure 108.

Configuring EC4-200 with
easy800 on the easy-NET

4 PLC_PRG (PRG-5T)
PROGRAM PLC_PRG

=
=
=

0002 (*D-WORD easyB000D3)-= *=200 (D1
0003eR EC4-200
D004 Getdatastruct: EASY_MET_GET,

0005 xSuccess: BOOL,

D008 RecData: DWORD,

0007 Errarprog: BYTE;

O0DBIEMD_WAR

=
=
=

Getdatastruct byNET_ID= 3;

D003 Getdatastruct byModuleMumber=2;
i

D004xSuccess = Met_Get(

_D00s| byMetDrer=0,

_D0O0H| patruMetGet=ADR{Getdatastruct));
_D0O7|IF xSuccess THEM

0008 IF GetdatastructxMewDataReceived THEMN
_Doog| RecData=Getdatastruct dwGET_Data;
aoig  EMD_IF

O011[ELSE

0013 (*Errar handling®)

0013 Errarprog=Getdatastruct byErrar;
0014|[END_IF

=
=
o

Figure: 108: Transfer of data according to the PUT-GET principle (GET)

Configuring EC4-200 with easy800 on the easy-NET

In easy-NET every controller must be configured. Each controller is
assigned a network address, the ID and parameters like SEND 10
that define the behaviour of the PLC in the network.

The configuration is carried out in the programming software of
the PLC:

e EASY-SOFT for easy800
e easy Soft CoDeSys for XC200 and EC4-200

EASY-SOFT provides the support required for this configuration. As
soon as you add other PLCs to a single PLC, they are connected
symbolically via the network. The first PLC is assigned the ID = 1.
The IDs for the other PLCs and the parameters must be set as
follows:

» Click the “Communication Parameters” tab.

» Select the NET-ID via the NET-ID menu.

» Activate/deactivate the Sende 10 and Remote RUN functions in
the NET Configurator field (only for ID = 2...8).

All controllers must be integrated in the network of easy800 with
XC200 or EC4-200 controllers using the EASY-SOFT Configurator.
This also applies to the XC200 and EC4-200. You also have to
assign the parameters for the XC200 and EC4-200 in the
configurator of easy Soft CoDeSys.

» Create a circuit diagram for each easy800 and a program for the
EC4-200.

» Connect the PC to a PLC and load the program/circuit diagram
including the configuration in the relevant PLC.

Other configuration options are described in section
“Programming via easy-NET (Routing)” on page 90.
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Configuration in the easy SOFT CoDeSys

Configure and program the EC4-200 with the easy Soft CoDeSys
programming software.

» For this activate the easy-NET setting in the CAN/easy-NET tab
of the configuration.

» Enter the ID number under “easy-NET-ID". This ID number must
be identical to the ID number that you assign to the EC4-200 in
the EASY-SOFT configurator!

» If necessary, activate the functions Remote RUN and Send 1/0.

Remote RUN

Only for controllers with ID 2 ... 8: If this function is active
controllers with ID 2 ... 8 follow the RUN/STOP status of the
master

Send I/0

e Off: Values for local inputs/outputs byQ; byS; wl; wR are sent
cyclically (cycle time depends on the CAN/easy-NET baud rate
set)

® On: Local inputs/outputs are sent cyclically and in the event of
a change.

ff PLC Configuration 10l =|
Se| Com CAM/easpNET ||
—RS5232--->CAN Routingsettings
12 AT %
£l Mode-1d [1..127 |12?
......... ! |3 AT % Zoe [ ]
Ll -~ easp-MET-Setti
......... 1 14 AT % easy ettings
--------- |15 AT % Remate Run ¥ Enable v
......... 1|5AT9E Send 1/ v
--------- | 1T AT % easy-NET-ID I 2
......... L] 18 AT %
_________ g CAN/easyNET- Baudrate |125KBaud

Figure: 109: Configuration of the EC4-200 as easy-NET station

Controlled configuration via EC4-200
An EC4-200 that is configured with ID 1 can be used to configure
easy800 controllers via the easy-NET:

* Via the entries on the display of the EC4-200

— On the PLC display enter in the System menu via
CONFIGURATOR - NET - NET PARAMETER the values for
the network such as baud rate and bus delay.

— Activate/deactivate the SEND 10 and REMOTE RUN functions
applicable to all stations.

— Assign an ID to the stations 2...8 via the menu NET >
STATION (PLC).

The NET PARAMETERS and the STATION ID are transferred to the
individual stations by confirming the menu selection NET =
CONFIGURE.

The menus are described in detail in the section Menu structure

* Via the parameterisation of the EC4-200 in the
easy Soft CoDeSys configurator

The configuration is carried out in 2 steps:
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1. Parameter definition in the configurator

e Add a tick to the section Activate in the easy-NET Settings area
on the CAN/easy-NET tab

e Set the NET-ID = 1.

¢ Activate/deactivate the functions Remote Run(ID=2 ... 8) and
Send 1/0.

e Assign an ID to the other controllers:
Click the Configure easy-NET button and select in the
subsequent view the IDs for the stations.

e Enter the baud rate in the CAN/easy-NET Baudrate field.

Settingsl Co CAMN/easp-NET |E0mmun|

B [msflLocal i

- ] 1A RS232->CAN Rautingssttings

12 4T Nodedd(1.127) | 127

13 AT eazy-MET-Settings
14 AT|

v v
15 AT FRemote Run V¥ Enable ¥
16 AT Sendl/0

17 AT| Configure easy-MET | easp-MET-D |1_
B
Configure easy-NET i3
= r X drate |125KBaud

19T easyNETID
oA o B
114 =

112 A Usger 3 |3 'l
13 A Uszer 4 ID 'l

1|=;1|=: II—:II—:II—:II—.II— J = =T =T =T =T =T =

114 A
_L_ User 8 ID 'I
Eancell

Figure: 110: Parameterisation

2. Transferring the parameters and assignment of IDs using the
NET_CONFIG function.

By calling the function, the parameters that you have created in
the configurator are transferred to the individual controllers. The
function is contained in the library SysLibEasyNet.lib. The
operation of the function and the incorporation in the user
program are described in the manual "Description of the
SysLibEasyNet.lib ...".

Programming via easy-NET (Routing)

Routing means to establish an online connection from a
programming device (PC) to any (routing-capable) PLC in an easy-
NET network without having to directly connect the programming
device to the target PLC. It can be connected to another PLC in the
network. The routing connection enables you to carry out all the
operations that are possible with a direct online connection
between the programming device and the controller:

® Program download
e Online modifications
® Program test (Debugging)
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Routing offers an advantage which makes it possible to access all
routing capable PLCs on the easy-NET bus from any PLC which is
connected with the programming device. This makes it possible to
operate remotely configured controllers easily.

However, the data transfer rate with routing connections is
considerably slower than with direct connections (serial or TCP/IP).
This will result in slower refresh times for visualisation elements
(variables) or slower download speeds.

The following requirements must be fulfilled in order to use
routing:

e Both the routing PLC and the target PLC must support routing.
e Both PLCs must be connected via the bus.
¢ The PLCs must have the same active bus baud rate.

Routing via EC4-200

The routing options available are listed in figure 111 and
figure 114.

easy-NET
D1 | | ID2 D3

EC4-200 easy800 easy800
Remote I/0

RS232

EASY-SOFT

Figure: 111: Routing via EC4-200 (ID1) to easy 800

As shown in figure 111, the PC with the EASY-SOFT programming
software can be connected to the EC4-200 if the configuration of
the EC4-200 already contains an ID (see Configuration).

Establish a connection between the PC and the EC4-200 in the
following way:

» In the Communication/Connection menu in EASY-SOFT select
the COMXx interface and the baud rate (standard baud rate of
the EC4-200: 38400 Bit/s).

» Click the Online button. The connection between the PC and the
connected PLC is established.

» Under Device select a target PLC with which you wish to
communicate.

Programming via easy-NET
(Routing)

-I Connection |

| online | | Offline |

Interface

M1 e

| Program |

| P& == Device | | Deyice == P& |

| PC = Device? || Delete |

Dievice ==[HE

| R | | Stop |

rJ Spstem settings |3

rl Time |;|
|-| Display |—I il
m Yisualization |
[:Ea Simulation I
Project | [:Ea Circuit diagram |

Figure: 112: Program download in Online mode

You can then carry out the following functions in the operating
fields:

Field Function

Clock Set the local time and synchronise the device
times in the network.

Program Change between RUN and STOP.

Display View the status of the easy-NET variables and the

device information.

If you have selected an easy800 as the target PLC, you can execute
the following functions in the Program field:

e Program download
e Online modifications.

Attention!
Communication access via the easy-NET increases the bus
load by up to 15 percent.

You can change the following settings.

Baud rate In the Project menu in the network overview

Bus delay

REMOTE RUN Depending on the PLC selected in the

send 10 Communlcatlon parameter tab = NET
Configurator

NET-ID
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Baudrate: |125 KBaud v[ Bus-Delay: |0 vl

MET... EASY 822-DC-TC EASY 820-DC-RC
anton willi
NET-ID 2

NET-ID 1 NET-ID 3

easy-MET - .:_ -
-

e T

I e .

Mode | System settings | Security  Communication parameters I

rMET Configuratar COM Connection

Remote TG —Receive Range
From 1 MD ~ TaiMD -
Remote RLN
rSend Range
MET-ID 2z =
Fram 1 MO - TolMD =

Figure: 113: Communication parameters of easy800 (ID2)

Transfer the new settings to the PLC in the following way:

» Click the PC => Device button in the menu <Communication =
Programn.

» The settings can be read from the PLC by clicking the Device =>
PC button.

You can also connect the PC to another routing-enabled controller
such as the easy800 with ID 3. If you then select the EC4-200 as
target PLC, you can carry out the follwing operations with the EC4-
200 after calling the EASY-SOFT communication menu:

e Starting/stopping
e Setting the time
* Displaying device information

The routing options are also available if you configure an easy800
with ID1 and the EC4-200 with ID2 as shown in figure 114. The PC
with EASY-SOFT can be connected to any easy-NET-configured
PLC. You can then carry out the functions described in the previous
sections.

easy-NET
ID1 ID2 ID3
easy800 EC4-200 easy800
XC200 Remote 1/0
RS232
EASY-SOFT

Figure: 114: Routing via easy800 (ID1) to EC4-200/easy800
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Bus topology

A bus topology can be configured as a linear topology with
optional spur lines. The ends of the bus must be terminated by bus
terminating resistors (120 Ohm).

figure 115 shows two connection options.

Example 1 Example 2
User1 ID1 D1
User3 ID3 D 4
User x
User7 ID7 D 6

*) XC200/EC4-200/e asyB00

Figure: 115: PLC connection options

Example 1: Physical location matches ID Example 2: Physical
location does not match ID

The PLC on the physical location 1 is always assigned ID1. The 7
other controllers are connected to this PLC via the easy-NET.

As the EC4-200, like the easy800, has two easy-NET terminals
with additional signal cables (SEL_IN/OUT), they can be
incorporated in the easy-NET like an easy800. This requires that
they have a minimum configuration, i.e. a project with an easy-
NET configuration must be loaded in the EC4-200. As long as this
condition is fulfilled, all PLCs can be connected to easy-NET.

Table 19: Signal connection between the EC4-200 and easy800

EC4-200 <> easy800

ECAN_H ECAN_H
ECAN_L ECAN_L
GND GND
SEL_IN SEL_OUT
SEL_OUT SEL_OUT
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18 EC4-200 network modules

The EASY205-ASI, EASY221-CO, EASY204-DP, EASY222-DN
network modules enable you to connect the EC4-200 as a slave to
ASI, CAN, PROFIBUS-DP or DeviceNet (—> table 20) networks.
The controller can also be integrated as a station in an easy-NET
network.

EASY205-ASI
EASY240-DP
EC4-200 EASY221-CO
: EASY222-DN
|
I
1
easy-NET
EASYS... EASYS...

Figure: 116: EC4-200 wih network connection

The type of data exchange between master and network modules
is shown in table 20.

Table 20: Overview of network modules

Network connection  Network Data exchange
EASY205-ASI ASi cyclic
EASY204-DP PROFIBUS-DP  Cyclic + acyclic
EASY221-CO CANopen Cyclic + acyclic
EASY222-DN DeviceNet Cyclic + acyclic

—> The network modules in conjunction with the easy800 are
described in detail in separate manuals (=> table 21).
These manuals also apply to the EC4-200 connected to
the network modules since this controller operates exactly
like the easy800. The following sections on the individual
network modules therefore only cover the differences
between them and any particular procedures.

Table 21: Manuals on the network modules

Part no. Manual (AWB)

EASY204-DP AWB2528-1401GB
EASY221-CO AWB2528-1479GB
EASY222-DN AWB2528-1427GB

EASY205-ASI

Cyclic data exchange

The master sends 8 bits to the EASY205-ASI network module
connected to the EC4-200: 4 bits of output data and 4 parameter
bits. It receives 4 bits of input data from the EC4-200.

Master
ASi
o
2l o
>
S-S £
Slave
EASY205-ASI
Y v
< | O
o | oo .
— |n b
o | o i)
(%} 1%] =
5|5 =1
2 g 3
EC4-200

Figure: 117: Cyclic data exchange of the EASY205-ASI

Table 22: Input/output data of the EC4-200

Master — EC4 EC4 —> Master

- Q > RI w 1 > 10 @

5 £ 5 =

gQ > R 3 2 2 > 1 g
£ 3 =

;QZ%R33 Ss3 > &

@ o

S 3 > p4 ™ o5y > 3OS

» PO >

g RS g

= 2

© Pl > R6 £

3 <

s P2 > RS

S pP3 > RS
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Configuration

The configuration is carried out in the PLC configuration of the
easy Soft CoDeSys programming software. The network module is
entered as an expansion device in the configuration tree. This
contains predefined input and output channels (R1...R8, S1...54)
for the cyclical transfer of data.

ff PLC Configuration

fConfiguration EC4P-200

=] (EASYZ05-ASI[SLOT]

| R AT %011.0: BOOL; (* Input R1 *) [CHANNEL ()]

R2 AT %411.1: BOOL,; {* Input R2 *) [CHANMEL (3]

R3 AT %l411.2: BOOL, {* Input R3 *) [CHANMEL (3]

R4 AT %:11.3: BOOL, {* Input R4 *) [CHANMEL (3]

RE AT %411.4: BOOL, (* Parameter PO *) [CHANMEL (1]
RE AT %411.5: BOOL, (* Parameter P1 %) [CHANMEL (1]
p| BT AT %I1411.6: BOOL, (* Parameter P2*) [CHANMNEL ()]
RE AT %411.7: BOOL, * Parameter P3 %) [CHANMNEL (1]
--------- E S1AT %Ex1.0: BOOL, (* Output 51 %) [CHANMEL ()]
--------- K| 52 AT %0X1.1: BOOL; (* Output 52 % [CHAMNEL (@]
--------- K| 53 AT %0X1.2: BOOL; (* Output 53 %) [CHAMNEL (@]
--------- E S4 AT %13 BOOL, (* Output 54 *) [CHANMEL (1))

Figure: 118: Configuring EASY205-ASI

Setting the station address

The EASY205-ASlI is assigned a station address with an external
programming device.
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Master

PROFIBUS-DP/
CANopen/DeviceNet

Outputs
Outputs
Status
Status
Inputs
Inputs

Slave
EASY204-DP
EASY221-CO
EASY222-DN

2z

=2 2

(%] [%] >

g5 =

Q| O >

£ = o)
EC4-200

Figure: 119: Cyclical data exchange between master EASY204-DP,
EASY221-CO, EASY222-DN

From the point of view of the master, this data is written to the
EC4-200.

Byte Meaning)

EASY221-CO, EASY204-DP, EASY222-DN

The procedure for data exchange between the EASY network
modules and a master is described in detail in separate manuals,
—> table 21.

Cyclic data exchange

The EASY204-DP, EASY221-CO, EASY222-DN network modules
have the same cyclical data exchange procedure.

The master exchanges 3 bytes of data in each direction with the
network modules connected to the EC4-200.

0 Status (e.g. RUN/HALT)
1 R9 ... R16 (Inputs)
2 R1 ... R8 (Inputs)

1) The meaning of the bits, e.g. a bit of byte 0 indicates
RUN/HALT or STOP status, described in separate manuals,
—> table 21.

From the point of view of the master, this data is read from the
EC4-200.

Byte Meaning")

0 Status (e.g. RUN/HALT)
1 S1 ... S8 (Outputs)

2 Not used

1) The meaning of the bits, e.g. a bit of byte 0 indicates
RUN/HALT status, described in separate manuals, = table 21.
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Configuration

The configuration is carried out in the PLC configuration of the
easy Soft CoDeSys programming software. The network module is
entered as an expansion device in the configuration tree. This
contains predefined input and output channels (R1...R16,
S1...58) for the cyclical transfer of data.

Setting the station address

The station address of the network module is set in a special
parameter dialog in the PLC configuration. The address is
transferred to the module when the program is downloaded and
when the boot project is loaded.

The address set in the PLC configuration can be overwritten in the
Startup.ini file. The associated entry in the Startup.ini file is:s

EXTENSION_SLAVE_ADDRESS = <Address>

figure 120 is an example of where to enter the address for the
EASY204-DP.

Configuration EC4 =
Base parameters  Other Parame
DP station address (1..128 [1
i R1 AT %l

......... 1 B2 AT %l

......... 1 R AT %l M il

......... 1 R4 AT %] 3 I

......... 1 R5 AT %l b 5

......... 1 RE AT %l L)

......... 1 R7 AT %l

......... :| RS AT %l .‘

......... i Rg AT %l

Figure: 120: Address entry

—> Note on EASY204-DP:

You can only change the bus address if communication
with the master is not active.

Once a module is assigned a valid address, it saves it
internally and loads it with every restart. If you set a new
address in the PLC configuration and carry out a program
download, this address will only be loaded if there was no
communication with the master during the download, i.e.
by unplugging the DP bus cable!

If you load the program from the PC to the PLC, this will
check whether the address currently used by the PLC
matches the configured address. A warning message is
generated if these are not the same.

EASY221-CO, EASY204-DP,
EASY222-DN

Acyclic data exchange

Acyclical data exchange enables access to the defined objects of
the EC4-200. These objects are a subset of the objects supported
by easy800/MFD.

The objects listed in the table are supported by the EC4-200 and
can be addressed by a master on the CAN, PROFIBUS-DP or
DeviceNet.

Table 23: Objects of the EC4-200

Object name Access type (R/W)
Mode" RIW
Identification (only with EASY204-DP) R
Inputs 11 ... 116 R
Analog inputs 17, 18, 111, 1122 R
Inputs R1 ... R16" R
Outputs Q1 ... Q8 R
Analog output QA1 R
Outputs ST ... S8 R
Local diagnostics ID1-1D163) R
Inputs of network stations IW1...IW83) R
Inputs of network stations RW1...RW83) R
Outputs of network stations QW1...QW83) R
Outputs of network stations SW1...SW83) R
Receive data of network stations R
RNW1...RNW83)

Send data of network stations R
SNW1...SNW83)

Bit markers M1...M96% RIW
Byte markers MB1...MB964 RIW
Marker words MW1 ... MW964) RIW
Marker double words MD1 ... MD964) RIW
8 bytes data (MD67 - MD68)4) RIW
16 bytes data (MD69...MD72)4) RIW
32 bytes data (MD73...MD80)4 RIW
64 bytes data (MD81...MD96)4 RIW

1) With PROFIBUS-DP only for class 2 master

) 1A1...1A4 in the operating manuals => page 93

) Network station means the stations on the easyNET network!
)

The easy800/MFD markers are mapped to the EC4P-200 as shown
in table 24.

w N

4

Accessing other easy800/MFD objects causes an error message.

=—>  Only with EASY204-DP: The data and markers in word
and double word format are transferred in Motorola
format. Byte swapping does not occur!
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Start addreses for inputs/outputs and markers
The start addresses for the address ranges of the inputs and
outputs can be set in the PLC configuration. The marker range is onfiguration EC4P- 2
shown in table 24.

Base parameters | Other Par

Module id: 48
Mode id: IU
R2 AT %I Input address: |°/=|B‘|‘I

R3 AT %l Output address: IXQB‘I

Figure: 121: Setting the address ranges

The configuration and setting of the station address was already
described in the section “Cyclical data exchange”.

Table 24:  Mapping of the EASY800 marker range to the EC4-200 (values of the EC4-200 shown in brackets)

Bit 96-89 88-81 80-73 |72-65 |64-57 |56-49 |48-41 |40-33 |32-25 |24-17 |16-9 8-1
(11.7-11.0) | (10.7-10.0) | (9.7-9.0) | (8.7-8.0) | (7.7-7.0) | (6.7-6.0) | (5.7-5.0) | (4.7-4.0) | (3.7-3.0) | (2.7-2.0) | (1.7-1.0) | (0.0-0.7)

Byte 12(11) 11 (10) 1009 |9(8) 8(7) 7 (6) 6 (5) 5 (4) 4(3) 3(2) 2(1) 1(0)
Word 6(10) 5(8) 4 (6) 3(4) 2(2) 1(0)
DWord 3 (8) 2(4) 1(0)

Byte  24(23)  23(2)  22(21) 2100 20(19) 19(18) 18(17) 17(16) 16(15) 15(14) 14(13) 13(12)
Word  12(22) ‘ 11 (20) 10 (18) ‘9 (16) 8 (14) ‘ 7(12)
DWord 6 (20) 5 (16) 4(12)

Byte 36 (35) \35(34) 34 (33) \33(32) 32 (31) ‘31 (30) |30(29) ‘29(28) 28 (27) ‘27(26) 26 (25) \25(24)
Word 18 (34) 17 (32) 16 (30) 15 (28) 14 (26) 13 (24)
DWord 9 (32) 8 (28) 7(24)

Byte 48 (47) ‘47 (46) |46 ‘45 (44) |44 (43) ‘43 @2) |42 ‘41 (40) |40 (39) ‘39(38) 38 (37) ‘37 (36)
Word 24 (46) 23 (44) 22 (42) 21 (40) 20 (38) 19 (36)
DWord 12 (44) 11 (40) 10 (36)

P

Byte 60 (59) ‘59(58) 58 (57) ‘57(56) 56 (55) \55(54) 54 (53) ‘53 52) |52(51) ‘51 (50) |50 (49) ‘49(48)

Word 30 (58) 29 (56) 28 (54) 27 (52) 26 (50) 25 (48)

DWord 15 (56) 14.(52) 13 (48)

Byte  72(71) ‘71 70)  |70(69) ‘69(68) 68 (67) ’67(66) 66 (65) ‘65(64) 64 (63) ‘63(62) ’62(61) ’61 (60)
Word 36 (70) 35 (68) 34 (66) 33 (64) 32 (62) 31 (60)

DWord 18 (68) 17 (64) 16 (60)

Byte 84 (83) ‘83(82) 82 (81) ‘81 (80) |80(79) ‘79(78) 78 (77) ‘77(76) 76 (75) \75(74) \74(73) \73(72)
Word 42 (82) 41 (80) 40 (78) 39 (76) 38 (74) 37(72)
DWord 21 (80) 20 (76) 19 (72)

Byte 96 (95) ‘95 ©94)  |94(93) ‘93 ©92) |92(91) ]91 90) |90 (89) ‘89 88) |88(87) ‘87 86) |86 (85) ’85 (84)

Word 48 (94) 47 (92) 46 (90) 45 (88) 44 (86) 43 (84)
DWord 24 (92) 23 (89) 22 (84)
Word 54 (106) ‘ 53 (104) 52 (102) ‘ 51 (100) 50 (98) ‘ 49 (96)

DWord 27 (104) 26 (100) 25 (96)
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EASY222-DN
Word 60 (118) ‘ 59 (116) 58 (114) ] 57 (112) 56 (110) ‘ 55 (108)
DWord 30 (116) 29 (112) 28 (108)
Word 66 (130) ‘ 65 (128) 64 (126) ‘ 63 (124) 62 (122) ‘ 61 (120)
DWord 33 (128) 32 (124) 31 (120)
Word 72 (142) ‘ 71 (140) 70 (138) ‘ 69 (136) 68 (134) \ 67 (132)
DWord 36 (140) 35 (136) 34(132)
Word 78 (154) ‘ 77 (152) 76 (150) \ 75 (148) 74 (146) \ 73 (144)
DWord 39 (152) 38 (148) 37 (144)
Word 84 (166) ‘ 83 (164) 82 (162) ‘ 81 (160) 80 (158) ‘ 79 (156)
DWord 42 (164) 41 (160) 40 (156)
Word  90(178) ‘ 89 (176) 88 (174) ] 87 (172) 86 (170) \ 85 (168)
DWord 45 (176) 44 (172) 43 (168)
Word 96 (190) ‘ 95 (188) 94 (186) ‘ 93 (184) 92 (182) ‘ 91 (180)
DWord 48 (188) 47 (184) 46 (180)
DWord 51 (200) 50 (196) 49 (192)
DWord 54 (212) 53 (208) 52 (204)
DWord 57 (224) 56 (220) 55 (216)
DWord 60 (236) 59 (232) 58 (228)
DWord 63 (248) 62 (244) 61 (240)
DWord 66 (260) 65 (256) 64 (252)
DWord 69 (272) 68 (268) 67 (264)
DWord 72 (284) 71 (280) 70 (276)
DWord 75 (296) 74 (292) 73 (288)
DWord 78 (308) 77 (304) 76 (300)
DWord 81 (320) 80 (316) 79 (312)
DWord 84 (332) 83 (328) 82 (324)
DWord 87 (344) 86 (340) 85 (336)
DWord 90 (356) 89 (352) 88 (348)
DWord 93 (368) 92 (364) 91 (360)
DWord 96 (380) 95 (376) 94 (372)
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Appendix

CAN/easy-NET network

Accessories

e RJ45 plug, Type: EASY-NT-RJ45 (8-pole)

—> Pre-assembled cables have RJ45 plugs at both ends.

Table 25:  Prefabricated cables
Cable length Part no.

am

30 EASY-NT-30
80 EASY-NT-80
150 EASY-NT-150

e User-assembled cable, Type: EASY-NT-CAB (100 m 4 x 0.18
mm?2)

e Crimping tool for RJ45 plug, Type: EASY-RJ45-TOOL.

e Bus terminating resistor, Type: EASY-NT-R RJ45 plug with
integrated bus terminating resistor 120 O

Cable length with cross-sections

For correct operation of the network the cable lengths, cross-
sections and cable resistances must match thoses listed in the
following table.

Cable length  Cable Cross-section

resistance

m mO/m mm?2 AWG

up to 40 = 140 0.13 26

Upto 175 =70 0.25...0.34 23,22
Upto5x240 =60 0.34...05 22,21, 20
Up to 400 =40 0.5...0.6 20, 19

Up to 600 =26 0.75...0.8 18

up to 1000 =16 1.5 16

The impedance of the cables used must be 120 Q.

—> Further information on the CAN cable lengths and
terminals can be obtained from the I1SO standard 11898.

Calculating the cable length for a known cable resistance
If the resistance of the cable per unit of length is known (resistance
per unit length R in Q/m), the entire cable resistance R| must not
exceed the following values. R depends on the selected baud rate:

Baud rate Cable resistance RL
Kbaud Q

10...125 =30

250 =25

500 =12
lmax = maximum cable length in m
RL = Total cable resistance in Q
R" = Cable resistance per unit length in Q/m
Ima = RL
X R’

Calculating cross-section with known cable lengths
The minimum cross-section is determined for the known maximum
extent of the network.

l = cable length in m
Smin = minimum cable cross-section in mm2
rcu = specific resistance of copper if not stated otherwise 0.018 Omm2/m

Smi = Ixrcu
n 12.4

—> [fthe calculation result does not correspond to a standard
cross section, take the next higher cross section.

Calculating length with known cable cross-section
The maximum cable length for a known cable cross-section is
calculated as follows:

lmax = cable lengthin m
) = minimum cable cross-section in mm2
rcu = specific resistance of copper if not stated otherwise 0.018 Omm2/m

= Sx124

rcu

Imax
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Example program for PLC START/STOP using external
switch

The SysLibPlcCtrl.lib library contains the function
SysStartPlcProgram required for the start, and the function
SysStopPlcProgram required for the stop.

In this case, the startup behaviour of the controller must be set to
WARM START in the PLC Configurator under Other Parameters =
Settings!

Function

The POU “StartPrg”, which is called once on every PLC start is
used to register the function FuncCalledWhenPIclsInStop on the
event "EVENT_TASKCODE_NOT_CALLED"-. This registration
causes the function FuncCalledWhenPIclsInStop to be called via
the event “EVENT_TASKCODE_NOT_CALLED" if the PLC is in
STOP state. The StartStopFunction function is used to monitor the
status of the input and call the function for starting or stopping the
PLC if there is a status change.

As the POU “StartPrg” is called only once, there should be no
outputs or parameters set in this POU. User programs should be
programmed in separate POUs.

> Activate the system event “Start” and name the Called POU
“Startprg”.

M Task configuration

System events I

| MName | Description
[ Start Called when
O Caoldstart Called when ...
O warms... Called when ...

| called..

[Create PO |

Interface for Event Start:

Figure: 122: Activating a system event

» Open a new POU with the name “Startprg” in the POUs folder
and program the function SysCallbackRegister which
“presents” the Start/Stop functions to the operating system.

4 StartPrg (PRG-ST)

0001(PROGRAM StartPro
0002(vAR
O003{EMD_WAR

0001| SysCallhackRegisteriiPOUINdex=
0002 INDEXOF{FuncCalledWhenPlelzinStop),

0003 F\n’ent: EVENT_TASKCODE_MOT_CALLED],
nnna

=10 x|

Figure: 123: “Startprg” function

» Declare the following global variables.

12/06 AWB2724-1584GB

4 Global_Variables -|c

0001 WAR_GLOBAL

¥RunControl AT %0 0:BOOL,;
Frinputfor StartStap™

¥RunControlLastState: BOOL=TRLE,
(*Last status input®

2, Resources
123 Global Variables

. ‘ariable_Configurati
@ library EC_Visu.lib 2.4.06
(23 library Standard.lib 7.6.02
(22 library SYSLIBCALLBAC
. @ library SysLibPleCrllib 13

Figure: 124: Declaring global variables

» Enter the program for PLC_PRG as shown in figure 125. It is
important that the user program and the POU calls are inserted
as shown in figure 125.

0001|PROGRAM PLC_PRG
0002aR
0003 EMND_WAR

A POUs i =1

i§2] FuncCalledwhenPlclsing

+
4] StatPrg (PRG)
: ; StartStopFunction [FUN]

EI
g

0001 Funktion called, to stop PLC*)

0003|IF StartStopFunction(0) THEM

0003 RETURN; (* Program /PLC is stopped®)
O0D4|EMD_IF

| || DO0E|r=---Application pragrar-—-)

Figure: 125: Scanning START/STOP

» Enter the function FuncCalledWhenPIcInStop and
StartStopFunction.

0oo3 dwEwent CDWORD;
aoo4 dwFilter T DWORD,
0005 dwidwner DWORD,

=~ ———| OD0GEND_¥AR

A EY I
|

5| 00i[StarntstopFunction (EVENT_TASKGODE_MOT_CALLED),

Figure: 126: Call of the function FuncCalledWhenPIclsInStop

= =] |

4 StartStopFunction (FUN-ST
FUMCTION StanStopFunetion : BOOL
WAR_INPUT
0003 dwEvent
M004|END_YAR

0001|StartStopFunction == FALSE;
0002|IF xRunCaontrolLastState = xRunContral THEM [
0003 RETURN; (*Ifthe input status is changed L-=HorH-= L,

o
2
=

FuncCalledwhenl
;S| PLC_PRG [PRG)

=1
=
=
(]

DiORD;

ooo4) the status of the prograrm changed =)
DO0EEND_IF

_000B:RunControlLastState = xRunContral;

00a7

0008)IF dwEvent= EVENT_TASKCODE_MOT_CALLED THEM
ooy IF xRunCantrol THEM
SysStartPIlcProgram(TRLUE)Y, (* Start PLC*
END_IF
ELSE
IF NOT xRunContral THEN
StartStopFunction = TRUE,
SysStopPlcProgram(TRIUE), ™ Stop FLC™)
END_IF
EMD_IF

EENEEE
=] =S (S
i e} e b =

e ——— oo
o N = b
| |I 001

m

=)

=

Figure: 127: Function that monitors the input
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EASY800-PC-CAB connection
cable

EASY800-PC-CAB connection cable

9-pole socket connector on the cable (Terminal/PC plug)

Pin Signal
RxD
TxD

2
3
4 DTR
5
7

GND
RTS

o8 o of

Figure: 128: 9-poliger Buchsen-Stecker

=—> The RTS signal must be set for the cable to function as the
voltage on the RTS cable supplies the components in the

plug.

16.25 |

75

Dimensions and weight

Dimensions (W X H X D)

[mm] 107.5 x 90 X 72
with adapter for MMC 107.5 X 90 X 79
[inches] 4.23x3.54x2.84
with adapter for MMC 4.23 X 3.54 x 3.11
Space units (SU) width 6
Weight
(9] 320
[Ib] 0.705
Mounting Top-hat rail to DIN 50022, 35 mm or

screw mounting with 3 ZB4-101-GF1
mounting feet

1625 |

75
4#7

I M4

i ‘ 1
(0]0]@) OOOOOOPOOOOOOO
|

OO OO OO 0O

DO

107.5

Figure: 129: Dimension in mm (specified in inches ), => table 26

Table 26:  Dimensions in inches

mm inches mm inches
4.5 0.177 79 3.
16.25 0.64 90 3.54
48.5 1.91 102 4.01
70.5 2.78 107.5 4.23
72 2.83 110 433
75 2.95

M4 ;I‘[ ‘ ]
1 EU4A-MEM-CARD1
(0)©)
0
| Y
- ¥
;U vl e
2 - 485
- - 70.5 -
- 72 -
. 79 -
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Technical data

Climatic environmental conditions (Cold to IEC 60068-2-1, Heat
to IEC 60068-2-2)

Operational ambient temperature °C, (°F) —25 to 55, (13 to 131)

Installed horizontally/vertically

Condensation Prevent condensation by means of suitable measures
LCD display (reliably legible) °C, (°F) 25...55,(-13...131)

Storage/transport temperature °C, (°F) -40 ... 70, (-40 ... 158)

Relative humidity (IEC 60068-2-30), non-condensing % 5 t0 95

Atmospheric pressure (operation) hPa —795 ... 1080

Ambient mechanical conditions
Degree of protection (IEC/EN 60529) IP20
Vibrations (IEC/EN 60068-2-6)

Constant amplitude 3.5 mm Hz 5...9

Constant acceleration 1 g Hz 9...150
Shock (IEC/EN 60068-2-27) Shocks 18
Sinusoidal 15 g/11 ms
Drop (IEC/EN 60068-2-31) Drop mm 50

height

Free fall, packaged (IEC/EN 60068-2-32) m 1

Mounting position horizontal,vertical

Electromagnetic compatibility (EMC)

Electrostatic discharge (ESD),
(IEC/EN 61000-4-2, severity level 3)

Air discharge kv 8
Contact discharge kv 6
Electromagnetic fields (RFI), Vim 10
(IEC/EN 61000-4-3)
Radio interference suppression EN 55011, EN 55022
Limit value class Class B

Fast transient burst (IEC/EN 61000-4-4, severity level 3)

Supply cables kv 2

Signal cables kv 2
Surge kv 0.5 symmetrical
(IEC/EN 61000-4-5, degree of severity 2) 1 asymmetrical
Line-conducted interference (IEC/EN 61000-4-6) v 10
Dielectric strength
Clearance and creepage distances EN 50178
Insulation resistance EN 50178
Overvoltage category/pollution degree 1172

Tools and cable cross-sections

Solid, minimum to maximum mm?2 02t04
AWG -22...12

Flexible with ferrule, minimum to maximum mm?2 02...25
AWG -22...12

Factory wiring: AWG 30
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Technical data

Slot-head screwdriver, width mm 3.5 % 0.8
Inch 0.14 %X 0.03
Tightening torque Nm 0.6
CPU
Memory specifications
Program code KByte 256
Program data KByte 14 segments of 16 KB each
Marker/Input/Output/Retain data KByte 16/4/4/8
Cycle time for 1 k instructions <03
Back-up/Accuracy of the real-time clock
Clock battery back-up p ? ZTT S
B S =
© 10 -
@ ™
0 =
R T PRV
1) 1 backup time in hours
2) 2 service life in years
Accuracy of the real-time clock
Per day s/day +5
Per year h/year +=0.5
Interfaces
Programming interface (RS232) without control lines
PLC port CoM1
Electrical isolation None
Connection types RJ45, 8-pole
Programming mode
Data transmission rate 4.8, 9.6, 19.2, 38.4, 57.6
Character format 8 data bits, no parity, 1 Stop bit
Transparent mode
Data transmission rate 0.3,0.6,1.2,2.4,4.8,9.6, 19.2, 38.4, 57.6
Character format 8E1, 801, 8N1, 8N2, 7E2, 702, 7N2, 7E1
Number of transmission bytes in a block 190
Number of received bytes in a block 190
Multi-function interface (R$232) without control cables
Transparent mode
PLC port COM2
Electrical isolation Yes, in the easy800-PC-CAB cable
Connection types easy800-PC-CAB cable
Data transmission rate Kbit/s 9.6, 19.2
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CAN(open)/easy-NET

Data transmission rate Kbit/s 10, 20, 50, 100, 125, 250, 500
Default: 125

Potential isolation from inputs/outputs/power supply Yes
Bus termination resistor 120  or EASY-NT-R plug (incl. bus terminating resistor 120 )
Connection type 2 x RJ45, 8pole
CAN(open) operating mode:

— Stations Number max. 126

— PDO type Asynchronous, cyclic, acyclic

— Device profile to DS301V4

easy-NET operating mode

— Station Number max. 8

Power supply

Rated voltage

Rated value VDG, (%) 24, (-15, +20)
Permissible range vV DC 0.25t00.34
Residual ripple % =

Input current at 24 V DC, typical mA 140

Voltage dips, IEC/EN 61131-2 ms 10

Power loss at 24 V DC, typical W 34

Inputs

Digital inputs

Number 12

Inputs that can be used for analog signals 17,8 11,12

Inputs for pulse signals 11,234

(High-speed counters)

Inputs for interrupt generation 11,23,4
Status indication LCD display
Electrical isolation

From the power supply, PC interface No
Between each other No
From the outputs, to CAN interfaces Yes
Rated voltage
Rated value vV DC 24
On 0 signal
ITtol6and 19to 110 vV DC <5
17,18, 111,112 V DC <8
On 0 signal

ITtol6and 19to 110 vV DC > 15

17,18, 111,112 V DC >8
Input current on “1” signal (at 24 V DC)

[1tol6,19t0 110 mA 3.3
17,18, 111, 112 mA 2.2
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Technical data

Delay time from 0 to 1

11...14 ms 0.02
I1to14 ms 0.25
Delay time from 1 to 0
1...14 ms 0.02
I1to14 ms 0.25
Cable length (unshielded) m 100
Additional input functions
Inputs for analog signals
Number 4(17,18, 111, 112)
Signal range vV DC 0...10
Resolution analog \% 0.01
Resolution digital Bit 10
Value 0...1023
Input impedance kO 11.2
Accuracy of actual value
Two devices % + 3
Within a single device % +2
Input current mA <1
Cable length (shielded) m 30
Inputs for high-speed counters 11,12
Number/value range Bit 2 x 16 bits (11, 12)
1x32bit (1)
Max. frequency kHz 50
Count direction selectable via software incrementing/decrementing
Cable length (shielded) m 20
Pulse shape Square
Mark-to-space ratio 1:1
Incremental counter 17,18,111, 112
Number 1
Value range Bit 32 Bit
Max. frequency kHz 40
Cable length (shielded) m 20
Pulse shape Square
Counter inputs 11,12 = Counter input
I3 = Reference pulse
14 = Reference window
Signal offset 90°
Mark-to-space ratio 01:01
Inputs for interrupt generation 17,18, 111,112
Max. frequency kHz 3
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Relay outputs

Number of outputs

Connection of outputs in parallel to increase the output

6

Not permissible

Protection of an output relay

Miniature circuit-breaker B16 16
or fuse (slow-blow) 8
Electrical isolation Yes
Safe isolation V AC 300
Basic insulation V AC 600
Mechanical lifespan Switch 10 x 106
operations
Contacts relays
Conventional therm. current A 8
Recommended for load at 12 V AC/DC mA > 500
Protected against short-circuit cos v = 1 A 16
Characteristic B (B16) at 600 A
Protected against short-circuit cos v =0.51t0 0.7 A 16
Characteristic B (B16) at 900 A
Rated impulse withstand voltage Uimp contact coil kv 6
Rated insulation voltage Ui
Rated operational voltage Ue V AC 250
Safe isolation to EN 50178 between coil and contact V AC 300
Safe isolation to EN 50178 between two contacts V AC 300
Making capacity, I[EC 60947
AC-15 250 V AC, 3 A (600 Ops/h) Switch 300000
operations
DC-13 /R F 150 ms 24 V DC, 1 A (500 Ops/h) Switch 200000
operations
Breaking capacity, IEC 60947
AC-15 250 V AC, 3 A (600 Ops/h) Switch 300000
operations
DC-13 L/R F 150 ms 24 V DC, 1 A (500 Ops/h) Switch 200000
operations
Filament lamp load
1000 W at 230/240 V AC Switch 25000
operations
500 W at 115/120 V AC Switch 25000
operations
Fluorescent tube load, 10 X 58 W at 230/240 V AC
Fluorescent tubes Switch 25000
- with ballast operations
- with conventional compensation
- uncompensated
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Technical data

Relay switching frequency

Mechanical switch operations Switch 10 mill. (107)
operations
Mechanical switching frequency Hz 10
Resistive lamp load Hz 2
Inductive load Hz 0.5
Transistor outputs
Number of outputs 8
Rated voltage U vV DC 24
Permissible range vV DC 0.25100.34
Residual ripple % =5
Supply current
On “0" signal, typical/maximum mA 18/32
On 1 state, typical/maximum mA 24/44
Reverse polarity protection Yes
; Attention!
Connecting the outputs to a power supply with a reverse polarity will
result in a short-circuit.
Electrical isolation Yes
Rated current le on 1 state, maximum A 0.5
Lamp load without RV 5
Residual current on 0 state per channel mA <0.1
Max. output voltage
On 0 state with external load, 10 MO Vv 2.5
On 1 state, [, =05A U=Ue-1V
Short-circuit protection (thermal) Group Q1 to Q4 /Group Yes
Q5 to Q8. Evaluation with
Diagnostics input 116 (Q1 to Q4), 117 (Q5 to Q8)
; Attention!
Set the output group in the program to a 0 signal
in order to prevent the output from overloading
Short-circuit tripping current for A 07=L=2
Kurzschlussausldsestrom fiir R; = 10 mQ
(depending on number of active channels and their
load)
Maximum total short-circuit current 16
Peak short-circuit current A 32
Thermal cutout Yes
Maximum switching frequency with constant resistive Switching 40000
load R = 100 kQ (depends on program and load) operations/
h
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Parallel connection of outputs with resistive load; inductive load with Yes

external suppression circuit (= section “Connecting transistor outputs”,
page 25); combination within a group

Group 1: Q1 ... Q4

Group 2: Q5 ... Q8

Maximum number of outputs 4
Total maximum current A 2
Attention!

Outputs connected in parallel must be switched at the
same time and for the same duration.

Status display of the outputs LC display

Inductive load without external suppressor circuit

General explanations: Tg.g5 = time in milliseconds until 95 % of
the stationary current is reached.

L
T0.95Q3xT0.65=3x ry

Utilisation categories in groups Q1 to Q4, Q5 to Q8

T0.95=1ms Utilisation factor per group g = 0.25
R=480 . o
L=16mH Relative duty factor % 100
Max. switching frequency Switching 1500
f=0.5Hz operation
Max. duty factor s/h
DF =50 %
DC13 Simultaneity factor g 0.25
To.95=72ms . o
R =480 Relative duty factor %o 100
L=1.15H Max. switching frequency Switching 1500
f=0.5Hz operation
Max. duty factor s/h
DF =50 %
Other inductive loads:
Toos=15ms  Simultaneity factor g 0.25
R=480 Relative duty factor % 100
L=0.24H
Max. switching frequency Switching 1500
f=0.5Hz operation
Max. duty factor s/h
DF =50 %
Inductive loading with external suppressor circuit for each load (= section
“Connecting transistor outputs”, page 25)
Simultaneity factor g = 1
Relative duty factor % 100
Max. switching frequency Switching  Depending on the
Max. duty factor operation  suppressor circuit
s/h
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Technical data

Analog output

Number

Electrical isolation

To power supply No

From the digital inputs No

To the digital outputs Yes

From the easy-NET network Yes
Output type DC voltage
Signal range vV DC 0...10
Output current max. mA 10
Load resistor kO 1
Short-circuit and overload proof Yes
Resolution analog \Y 0.01
Resolution digital Bit 10

Value 0...1023

Recovery time us 100
Accuracy

(—25 ... 55 °C), related to the range % 2

(25 °Q), related to the range % 1
Conversion time Each CPU cycle
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Index

Addressing, PLC on CANopen fieldbus ............. 68
Analog outputs
Connecting .. ...oovviii 26
Applicationroutine ....... ... ... 51
Backup ... 43
Backup time, battery ............. . 14
Baud rate, specifying/changing .................. 63
Block size for data transfer ..................... 67
Bootproject ... 41
Deleting ... 55
Browser commands .. ... 59
Bus load, CANopen fieldbus ................. 60, 62
Bus terminating resistors (easy-NET) .............. 92
Bus topology (easy-NET) ..........ccovvinnnnnn 92
Buttons . ... .. 29
Cable cross-sections ... 99
Cablelength ......... ..., 99
Cable protection ............................. 21
CAN
Device parameters ..............oviiiinn.. 69
Interface .................. 15
Routing settings .......................... 69
canload, browser command ..................... 60
Changing the folder function .................... 39
Channel parameter setting . . . ................... 70
CoDeSys gateway server ..., 68
Communication in the network .................. 85
Communication parameters ..................... 39
Communication with target control ............... 69
Configuration
XIO-EXT121-1 .o 39
Configuration (easy-NET) ....................... 89
Configuration, inputs/outputs ................... 39
Configuring the start-up behaviour with XSoft ....... 43
Connecting
20MASENSOr .« ot 22
Analoginputs . ... 21
Analog outpuUtS . . oo 26
Contactors, relay .......... ... ..., 24
Digital inputs . ......... ..o, 21
easy-NET network . . ..., 99
Expansions ............ 28
Incremental encoder ....................... 23
Network connections ...................... 28
Outouts ... 24
Powersupply ........ ..., 21
Proximity switches ........................ 21
Pulse transmitter .............. ... .. ... .. 23
Pushbuttons, switches ..................... 21
Relayoutputs ............ccoviiiiinn... 24
Setpoint potentiometers .................... 22

Transistor outputs . ... 25
Connecting analog inputs . ..............coouvns 21
Connecting digital inputs .. ... 21
Connecting expansions . ............c.c..uu... 20, 28
Connecting relay outputs . ... 24
Connecting the PLCtothe PC ................... 14
Connection establishment (PC—PLC) .............. 91
Connection set-up PC—EC4-200 .. ............... 63
Counter ... 45
Cursordisplay .......... ..o 29
Cursor keys, inputs . ... 12
Data access, o MMC . ... 13
Data definition (PUT-GET principle) ............... 88
Data exchange, network connection

Acyclic 95

Cyclic ..o 93,94
Diagnostics inputs . ...l 12
Diagnostics options . ......... .o 70
Disconnecting the power supply .. ................ 43
Disp_RegisterVariable ............. ..., 80
Display ... 73

Inputs/outputs of the expansion devices ........ 40

Local inputs/outputs ....................... 39
Display, interactive .. ..., 73
Displaying device information (easy-NET) ........... 92
Download, operating system . ................... 56
Download/update operating system . .............. 56
EASY800-PC-CAB connection cable .............. 101
EASY-LINK ..o 28
easy-NET . ... 85

Interface ......... ... i 15
Engineering . ....... . 21
Example

Accessinga PLC program ................... 70
Examples

General procedure for programming ........... 78
External display ... 73
Factorysetting . ... 38
Fixing brackets .. ..... ... 19
FOTCING . v 45
Forcing, variablesand 1/0s . ..................... 45
Function......... ... i 61

Disp_RegisterVariable . ..................... 80
Functionblocks ........... ... ... . L. 61

16-bitcounter ... 46

32-bitcounter ... 46
Function buttons, inputs ....................... 12
Functions

CAN_BUSLOAD ... 62

Disablelnterrupt ............ .. ... ..., 52
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Enablelnterrupt . ...... .o 52
FileOpen ... 13
FileRead . . ... 13
TimerinterruptEnable . ......... ... ... ... .... 50
Transparentmode ...ttt 71
Functios
GetDisplaylnfo . ............. ... ..l 12
G Generating/transferring a boot project ............. 55
H High-speed counter .. ............ccoviiinn... 45
| Increasing access times ... ..., 45
Incremental encoder . ...t 23
Initial value activation . .............. ... ... .. .. 45
Input/outputsignals ........... ... ... L. 47
Inputs
Symbolicoperands ................. ... ..... 17
Installation ........ ... 21
Installing . ... 61
Interface
CAN 15
Defining communication parameters ........... 63
easy-NET ... ... 15
ForthePC ... ..o 14
Multi-function .......... .. ... il 14
Interrupt . ..o 52
Interrupt source .......... . 53
L LD o 38
LED status indication ............. ... ..., 13
Libraries . ... 61
CANUser.lib, CANUser_Master.lib .............. 7
EC_SysLibCom.lib ... ..., 71
EC_Utillib .. 52, 62
EC_Visulib ... 62
Linear topology (easy-NET) . ........ccovvvvvnnn.. 92
Local expansion . ...........ouiiiiiiiiiiii, 28
M Main menu, OVEIVIEW . . ... ov vttt eens 31
Marker range, mapping of easy800 to EC4-200 ... ... 96
Memorycard ........ .. 13
Menu
Enteringvalues ......... ..o 29
Guidance ... 29
Menu structure . ... 31
MED display .« ..o 73
MMC 13
Mounting
Mounting plate . ... 19
Multi-function interface ........................ 14

12/06 AWB2724-1584GB

NET-ID 89
Network

Connecting easy-NET ...................... 99

ConNections .. ..ovi i 28, 93
Network connections ..............c.coviui.n, 20
NodeID ..o 68
Node number ......... ..., 68
Operating system update ...................... 41
Outputs, connecting ...........oovveiiinnn. .. 24
Overload ...... ..o 25
Part no. overview, PLC ........ ... ... ... ..... 9
Password

Activation ....... ... i 35

Changing ..........co i 36

Deleting .. 36

Forgotten ........ ..o 36

Incorrect . ... 36
PLCbrowser ... ..o 59
Power supply

Connecting ...t 21
Power supply disconnection/interruption ........... 43
Power up behaviour ......... ... ..., 41
Program

Creating, general procedure .. ............... 78

Routines . ... 44

Start ... 43

] (0] 43
Programm

Download ... 91
Programming

via a CANopen network (Routing) ............ 67
Programming interface forthe PC ................ 14
Programming software ........................ 89
Pulse transmitter ........... ..., 23
Referencing ...............iii ... 48
Remote expansion .. ........ i 28
Remote /0 ... ... 85
Reset ... 44
Retentive variables ........................... 43
Rocker ... 12
Routing

Procedure ... 69
Routing.Requirements .. ........ ... ... . ..., 67
Screwmounting . ... 19
Sensor (20 mA)

Connecting ...t 22
Separate display ... ... 73
Setpoint potentiometers

Connecting ...t 22
Setting LCD contrast ......... ..., 38
Setting the LCD backlight ...................... 38
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Setup, EC4-200 ...... ..o 1
Short-circuit .............. ... 25
Short-circuit monitoring ..................... 12,17
Signals

Overview, inputs/outputs ................... 47
Start 43
Starting/stopping via easy-NET .................. 92
Startup behaviour ........ ... .. 41
STARTUP.INI .. 65
Station address

EASY204-DP ... . 95

EASY221-CO . 95

EASY222-DN ... 95
Statusdisplay ............. .. 30
Status indication

VIaLED ... 13
STOP 43
Switching off the power supply .................. 43
System

Events ... ... 44

Setting parameters .. ........ .. .o 65
System clock, backup .......... ... L 14

T TargetID ... o 69
TCP/IP connecting (for routing) .................. 67
Timerinterrupt . ... 50
Topology (easy-NET) ......... ..., 92
Transistor outputs

Connecting . ..o 25
Transparentmode ................ ... . . ..., 14, 71

Vv Variables
Behaviour afterReset ...................... 45
Behaviouronstartup ...................... 43

X XI0-EXT121-1
Configuration .............. ..., 39
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